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Aging and Developmental Issues
AGE ASSOCIATED CHANGES IN SLEEP SPINDLE CHARACTERISTICS IN
VIPASANA MEDITATOR: A WHOLE NIGHT POLYSOMNOGRAPHY STUDY

S. Naaz 1,#, P.N. Ravindra 1,#, G. Kumar 1, R. Venugopal 1, G. Ramajayam1, A.
Sasidharan 1, B.M. Kutty 1. CCS-TEAM1National Institute of Mental Health
and Neurosciences, Human Sleep Research Laboratory, Center for
Consciousness Studies, Department of Neurophysiology, Bangalore, India

Introduction: With normal aging process, the notable changes in micro-
sleep architecture is observed in sleep spindles e a signature of thala-
mocortical oscillation during sleep. Reduction of sleep spindle density,
duration and amplitude, a shift from fast to slow spindles and decrease in
the spindle power are the prominent changes that are associated with
ageing. There are many reproducible evidences demonstrating the neural
plasticity changes brings about strengthening of thalamocortical network
by long-term vipassana (mindfulness) meditation practices. We have
earlier reported that long-term practice of Vipassana meditation can bring
about enhanced N3 and REM sleep stage when compared to age matched
non-mediating controls. In this study, we aimed to assess the sleep spin-
dles characteristics during NREMsleep stage N2 to understand the effect of
aging in long term vipasana practitioners.
Materials and Methods: Whole-night polysomnography was conducted
on healthy male (30-60 years, meditators ¼ 49, control¼61) subjects.
Meditators were practicing regularly Vipassanameditation. Controls were
healthy non meditating age matched participants. All the participants
underwent two consecutive whole night polysomnographyand sleep was
scored offline with Polymansoftware as per ASSM guidelines. YASA spindle
detection algorithm was used to identify and analyses the sleep spindle
characteristics during N2 sleep stage. ManneWhitneyUand Spearman’s
correlation was applied.
Results: Whole night polysomnography recordings that demonstrated
sleep efficiency index more than 85% were considered for the analysis,
thus the analysis was only among good sleepers. Meditators showed
significantly reduced N2 (control ¼185±54.88, meditators ¼165.55±47.44,
p¼0.037) and increased REM (control ¼58.87±25.05, meditators
¼75.49±39.00,p¼0.01) sleep duration when compared to controls. The
spindle duration (controls r¼-0.43,p¼<0/001, meditators, r¼-0.29,
p¼0.04)and number of spindle oscillations(controls r ¼- 0.45, p¼<0/001,
meditators r¼ - 0.29, p¼0.05), showed a significant negative correlation
with age in both the groups, however, the changes in meditators were
significantly less than the controls. Meditators showed a trend towards
lower spindle density (control ¼270.16±128.65, meditators
¼218.52±98.77, p¼0.023). Other sleep spindle characteristics amplitude
and spindle frequency were comparable with controls and showed a
similar declining trend with ageing.
Conclusions: Changes in the sleep spindle characteristics is the foremost
physiological changes observed with normal ageing process. We observed
similar age related changes in sleep spindle characteristics both in controls
and meditators, however, such changes were less in meditators. There are
report demonstrating reduced spindle density associated with better
cognitive performance in a nap among experienced vipassana meditators
which is attributed to efficiency of thalamo-cortical network. In accor-
dance, in the present study, we are reporting from whole night
# S Naaz and PN Ravindra both are first authors
polysomnography data that the impact of ageing on sleep spindle modu-
lation is less pronounced in long-term Vipassana meditators than controls,
which probably could be due to neural plasticity changes.
Acknowledgements: Central Council for Research in Yoga Naturopathy
and Department of Science and Technology for funding our research
projects. Vipassana research institute, Igathpuri, for their support in
facilitating meditators to participate in the study.

ASSOCIATION BETWEEN AGE AND SLEEP QUALITY: FINDINGS FROM A
COMMUNITY HEALTH SURVEY

S.-C. Hong 1, M. Kim 1. 1 The Catholic University of Korea, St. Vincent’s
Hospital, Department of Psychiatry, Suwon, Korea, Republic of

Introduction: This study aimed to investigate the changes in sleep quality
with increasing age and the effect of age on the components of the Pitts-
burgh Sleep Quality Index (PSQI).
Materials and Methods: We used data from the Community Health Sur-
vey conducted by the Korea Center for Disease Control and Prevention in
2018. A total of 228340 participants in this nationwide survey.
Sleep quality was assessed using the PSQI. Adults aged � 19 years were
divided into six age groups and one-way analysis of variance (one-way
ANOVA) was used to compare the mean values of PSQI of each group. By
comparing the scores for each PSQI component in those aged � 65 years
and < 65 years, we aimed to reveal the differences in special components
according to age group.
Results: In total, 223334 respondents were included in the study. Based on
a one-way ANOVA, the PSQI score generally increased with age. Although
the average PSQI score of patients in their 40s was lower than that of
patients in their 30s, there was no significant difference between the two
groups (p ¼ 0.11). When the PSQI component was compared between the
population aged over and under 65 years, the population aged � 65 years
scored higher in most components. In contrast, daytime dysfunction
scored higher in the population aged < 65 years.
Conclusions: Sleep quality tends to decrease with increasing age. Several
factors, including physiological changes, underlying physical conditions,
and psychosocial factors, may contribute to a decrease in sleep quality with
age.
Acknowledgements: For this study, we used the Korea Community Health
Survey data, conducted by the Korea Centers for Disease Control and
Prevention.

ASSOCIATIONS BETWEEN OBSTRUCTIVE SLEEP APNEA, ANTI-
INFLAMMATORY INTERLEUKINS, AND CORTICAL B-AMYLOID BURDEN
IN COGNITIVELY UNIMPAIRED OLDER ADULTS

D.E. Berisha 1, M.G. Chappel-Farley 1,2, R. Malhas 3, T.J. Gross 3, I.Y. Chen 4, A.
Dave 5, K.K. Lui 6, A.B. Neikrug 4, M.A. Yassa 1,2, R.M. Benca 1,4,2,7, M.
Mapstone 3, B.A. Mander 4,5,2. 1University of California, Department of
Neurobiology and Behavior, Irvine, United States; 2University of California,
Center for the Neurobiology of Learning and Memory, Irvine, United States;
3University of California, Department of Neurology, Irvine, United States;
4University of California, Department of Psychiatry and Human Behavior,
Irvine, United States; 5University of California, Department of Cognitive
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Sciences, Irvine, United States; 6 San Diego State University/University of
California San Diego, Joint Doctoral Program in Clinical Psychology, San
Diego, United States; 7Wake Forest University, Department of Psychiatry
and Behavioral Medicine, Winston-Salem, United States

Introduction: Alzheimer’s disease (AD) is a neurodegenerative disorder
with no cure that is thought to be triggered by the accumulation of B-
amyloid (AB) plaques. Obstructive sleep apnea (OSA) increases risk for
developing AD, and has been associated with longitudinal accumulation of
AB pathology. However, the mechanisms for the link between OSA and AB
burden remains unknown. One candidate mechanism is inflammation,
which is increased by OSA and interacts with AB to facilitate AD patho-
physiological progression. Here, we test the hypothesis that OSA severity is
associated with anti-inflammatory interleukin (IL) cytokines that are also
associated with cortical AB burden.str
Materials and Methods: Eighteen cognitively unimpaired older adults
(Mini Mental State Exam scores�27; mean age ¼73.1±5.3; 10 female)
enriched for OSA (mean AHI¼21.2±22.7) were evaluated with overnight
polysomnography (PSG). Plasma samples were collected both prior to
sleep and following sleep. OSA severity was quantified using PSGmeasures
of Apnea-Hypopnea Index (AHI), Respiratory Disturbance Index (RDI), and
measures of blood oxygen desaturation (number, duration, and frequency
of desaturations � 4%, desaturation nadir) stratified by non-rapid eye
movement (NREM) and REM sleep stages. Concentrations of inflammatory
cytokines were determined with Simoa CorPlex Human Cytokine 10-plex
Panel 1 assay (CPX) (interferon gamma (IFNg), IL-1b, IL-4, IL-5, IL-6, IL-8,
IL-10, IL-12p70, IL-22, and Tumor Necrosis Factor alpha (TNF-a)). Subjects
underwent 18F-florbetapir positron emission tomography (PET) amyloid
imaging, and cortical standardized uptake value ratios (SUVR) were
collected 50-70 minutes post-injection using a cerebellar gray matter
reference to estimate AB burden. Pearson’s correlations, Kendall’s tau-B,
and multiple linear regressions were implemented where appropriate to
examine associations between OSA severity, inflammation measures, and
cortical amyloid.
Results: OSA severity during NREM sleep (log NREM sleep RDI) was
significantly correlated with reductions in log IL-5 plasma levels(r¼-0.478,
p¼0.045), and REM sleep AHI (r¼ -0.677, p¼0.002) and RDI (r¼-0.692,
p¼0.001) were significantly associated with reductions in anti-inflam-
matory IL-10 concentrations. These relationships survived adjustment for
sex and age in regression models (e.g., R2¼0.488, p¼0.0216, with REM
sleep RDI as a predictor for IL-10 p¼0.006). IL-10 was also significantly
associated with PET-measured cortical AB burden (Kendall’s tau¼ -0.414,
p¼ 0.016).
Conclusions: These findings support suppression of anti-inflammatory
marker IL-10 as a candidate linking OSA to AB pathophysiology, and
inflammation as factor linking OSA to AD risk. That decrements in IL-10
were associated with both OSA severity during REM sleep and AB burden
suggests that REM sleep-related apnea may be particularly relevant for AD
risk. Future studies should utilize OSA treatment to determine if reducing
hypoxemia and sleep fragmentation impacts anti-inflammatory cytokines
such as IL-10, reduces longitudinal AB accumulation, and delays AD onset.
Acknowledgements: American Academy of Sleep Medicine Foundation
SRA-1818, NIA K01 AG068353, R01 AG053555, F31 AG074703

BEHAVIORAL AND LIFESTYLE CORRELATES OF SLEEP IN AN OLDER
ADULT POPULATION: RESULTS FROM THE CANADIAN LONGITUDINAL
STUDY ON AGING

S. Stranges 1, F. Rose 1, K. Nicholson 1, R. Rodrigues 1, K.K. Anderson 1, R.
Alonzo 1, P. Wilk 1, G. Reid 2, J. Gilliland 2, G. Zou 1, G. Guaiana 1. 1Western
University, Epidemiology and Biostatistics, London, Canada; 2Western
University, London, Canada

Introduction: Poor sleep patterns represent an emerging risk factor for
mortality and chronic disease outcomes and tend to be associated with
behavioral factors such as diet, smoking and physical activity. While these
associations are widely acknowledged in the available evidence, it is
important to quantify the direction andmagnitude of these associations, in
order to inform clinical and public health guidelines and improve pre-
diction of health outcomes. The objective of this study was to explore the
S2
associations between sleep patterns and a range of behavioral and
neighborhood correlates.
Methods: We used cross-sectional baseline data from the Canadian Lon-
gitudinal Study on Aging (CLSA), a survey of 30,097 community-dwelling
adults, aged 45-85 years at baseline. Self-reported sleep measures
included sleep duration, sleep dissatisfaction (vs satisfied/neutral), and
sleep disturbances (difficulty initiating or maintaining sleep). A range of
behavioral and neighborhood factors were explored, including tobacco
and alcohol use, physical activity, perceived neighborhood safety, nutri-
tion, condition/repair of living environment, and social media usage. The
factors of interest were selected based on a review of the existing litera-
ture. Univariate logistic regression analyses were used to estimate odds
ratios (ORs) for the associations between each individual behavioral/
lifestyle factor and a binary outcome of dissatisfied sleep vs neutral/
satisfied sleep. Multiple variable logistic regressionwas performed with all
behavioral factors included. Each model was additionally adjusted for in-
dividual level sociodemographic variables including age, sex, BMI, edu-
cation, household income, marital status, and rural/urban location.
Results: In the primary unadjusted models, we observed that daily and
former smokers had higher odds of dissatisfied sleep than non-smokers
(daily smoker OR: 1.28, 95%CI: 1.15 e1.42; former smoker OR: 1.10, 95% CI:
1.04 e 1.16). Frequent alcohol drinkers had a lower OR of dissatisfied sleep
compared to non-drinkers (OR: 0.87, 95%CI 0.79e 0.94). Higher nutritional
risk scores (AB-SCREEN II) were associated with higher odds of sleep
dissatisfaction than persons with low nutritional risk (OR: 1.62, 95%CI: 1.53
e 1.71). Living in an area perceived to be unsafe was associatedwith higher
odds of experiencing sleep dissatisfaction than living in a perceived safe
area (OR: 1.12; 95%CI: 1.03 e 1.22). Individuals who experienced no issues
with home repair had lower odds of sleep dissatisfaction than those with
home repair issues (OR: 0.70, 95%CI: 0.66 e 0.74). The OR for the associ-
ation between physical activity and sleep dissatisfaction in our sample was
statistically significant, but the OR was close to one (OR: 1.0, 95%CI: 0.99 e

1.0). Results from the fully adjusted analysis will be available at the con-
ference presentation.
Conclusion: These findings improve our understanding of how different
behavioral and neighborhood factors may be correlated with sleep and
provide additional insight into the complex associations between various
behavioral and lifestyle factors and self-rated sleep satisfaction in a pop-
ulation-based sample of middle-aged and older adults in Canada.

CHANGES IN SLEEP DISORDERS IN OLDER ADULTS PRODUCED BY THE
COVID-19 PANDEMIC

R. Wix Ramos 1,2,3, L. L�opez Vi~nas 4, C. Luque C�ardenas 1, E. Martín Abad 1, E.
Rocio Martín 1. 1University Hospital “La Princesa”, Clinical Neurophysiology,
Sleep unit, Madrid, Spain; 2University Hospital “HM Puerta del Sur”,
Department of Neurology, Sleep unit, M�ostoles, Spain; 3University Hospital
“HM Sanchinarro", Neurology, Sleep unit, Madrid, Spain; 4University
Hospital “Fundaci�on Jim�enez Díaz, Clinical Neurophysiology, Madrid, Spain

Introduction: The COVID-19 pandemic has rocked our society to its core.
Ageing is associated with alterations in circadian activity rhythms, a ten-
dency toward internal desynchronization and decreased sensitivity to
phase-resetting signals, including light and those induced by sleep med-
ications. Insomnia is the most common sleep disorder in later life and
affects approximately 20-50% of older adults >65 years. The objective of
this study is to analyze changes in sleep disorders in older patients affected
by the COVID-19 pandemic.
Materials and Methods: consecutive noninstitutionalized individuals
aged � 65 years of the sleep unit were recruited, 50 patients before a
COVID-19 pandemic (BeCOVID) and 50 patients posterior a COVID-19
pandemic (PostCOVID). Clinical history specific for sleep disorders; scores
on sleep-questionnaires: Epworth Sleepiness Scale (ESS) � 8 meaning
mild, moderate or severe sleepiness; Insomnia Severity Index (ISI) �15,
indicating moderate or severe clinical insomnia; psychological tests Beck
depression inventory (BDI-II), being non-depressed or mild with �19
points and moderate or severe with 20-63 points; the state-trait anxiety
inventory (STAI) was positive above 50th percentile. Polysomnography
parameters were made according to the American Academy of Sleep
Medicine (AASM). Diagnosis of sleep disorders was made according to
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ICSD3 criteria. Statistical analysis: general descriptive statistics, ANOVA,
Wilcoxon signed-rank test and Mann-Whitney were performed using
SigmaStat.
Results:A total of 44/34% BeCOVID/POSTCOVID women and 56/66% men.
Chronic disease 46/88% (hypertension 64/70%; mellitus diabetes 24/22%,
dyslipidemia 32/52%; heart disease 10/18%, glaucoma 18/8%), psychiatric
disease previous 10/8%. Regarding sleep disorders, a significant increase of
chronic insomnia 16/46% (P ¼ <0,001). No significant difference in other
sleep disorders, obstructive sleep apnea 88/92%, rest leg syndrome 20/24%,
periodic leg movement (PLM) disorders 48/32%, REM sleep behaviors
disorders 8/8%, Circadian rhythms disorders 2/4%. When comparing pol-
ysomnography significant difference were observed in changes of phases
number ( P¼0.004), no significant changes in others sleep architecture
parameters such as sleep latency, REM sleep latency, efficiency, total sleep
time, proportion of sleep stages (N1, N2, N3 y REM), wake after sleep onset,
arousals index,PLM index or apnea-hypopnea index (AHI)were observed.
Moderate or severe clinical insomnia in 42/54%. Significant increase of
anxiety state (P ¼ 0,008) and trait (P ¼ <0,001) and sleepiness (P ¼ 0,008).
No significant difference in depression (P ¼ 0,125).
Conclusion: The COVID-19 pandemic has brought us relevant changes in
sleep disorders in older people, as a rise in chronic insomnia and gener-
alized anxiety disorder.

CHRONOTYPE ADVANCE AS A PREDICTOR OF SUBSEQUENT COGNITIVE
FUNCTION AND BRAIN VOLUME REGRESSION: A 4-YEAR LONGITUDINAL
COHORT STUDY

H.J. Kim 1,2, R.E. Kim 3,4, S. Kim 3, S.K. Lee 3, H.W. Lee 2,5, C. Shin 3,6. 1Korea
University Ansan Hospital, Department of Neurology, Ansan-si, Korea,
Republic of; 2 Ewha Womans University School of Medicine and Ewha
Medical Research Institute, Departments of Neurology and Medical Science,
Seoul, Korea, Republic of; 3 Institute of Human Genomic Study, College of
Medicine, Korea University, Ansan-si, Korea, Republic of; 4University of
Iowa, Department of Psychiatry, Iowa City, United States; 5 Ewha Womans
University, Computational Medicine Program, System Health Science &
Engineering, Seoul, Korea, Republic of; 6Korea University Ansan Hospital,
Division of Pulmonary, Sleep, and Critical Care Medicine, Department of
Internal Medicine, Ansan-si, Korea, Republic of

Introduction: Maintaining adequate sleep quantity and quality is vital for
many aspects of overall health and neurocognitive function in the elderly.
Accumulating evidence suggests that there exists a bidirectional link be-
tween circadian rhythm deterioration and neurodegeneration. We aimed
to investigate the impact of circadian rhythm disruption on structural and
functional brain deteriorations in a late adulthood population.
Materials and Methods: We analyzed data from 1874 participants (aged
49e80 years, women 50.3%) in the Korean Genome and Epidemiology
Study. Midsleep time on free days corrected for sleep debt on workdays
(MSFsc) at baseline was adopted as a marker of chronotype in late adult-
hood and used to categorize the participants into three groups. "Ad-
vancers" were defined as those falling in the bottom third of MSFsc (earlier
than 2:15 am), while "delayers" were defined as those falling in the top
third (later than 3:30 am). The relationships of chronotype with longitu-
dinal change in cognitive function and gray matter volume (GMV) over
four years were investigated.
Results: The average MSFsc at baseline was 2:45 am, and the earlier
chronotype was linearly associated with lower right entorhinal GMV (p ¼
0.001) in addition to the poor visual memory function test scores (p <
0.001). Compared to baseline, follow-up GMVs were all reduced with
advancing age regardless of brain lobes. In longitudinal analysis, the earlier
chronotype was significantly associated with more faster atrophy in the
temporal lobe (p ¼ 0.018). Advancers exhibited significantly decreased
scores in the digit-symbol coding test and categorical verbal fluency test.
Compared to the practice effect in the delayer group, there was no definite
change in verbal memory test score in the advancer group.
Conclusion: Given the long preclinical period, it is imperative to find a
clinically useful indicator for screening high-risk groups in the preclinical
stages of neurodegenerative disorders. We suggest that chronotype in
midlife measured using a questionnaire can be a practical and valuable
indicator for selecting a target group that should be closely monitored for
S3
further neurodegenerative disorder development.
Acknowledgments: This study was supported by grants from the Korean
Centers for Disease Control and Prevention, Korean Ministry of Health and
Welfare (Grant 2011-E71004-00, 2012-E71005-00, 2013-E71005-00, 2014-
E71003-00, 2015-P71001-00, 2016-E71003-00, 2017-E71001-00, 2018-
E7101-00, 2011-E71004-00, 2012-E71005-00, 2013-E71005-00, 2014-
E71003-00, 2015-P71001-00, 2016-E71003-00, 2017-E71001-00, 2018-
E7101-00 to C Shin), the Korea Health Technology R & D Project through
the Korea Health Industry Development Institute, funded by Korean
Ministry of Health & Welfare (HI19C1065 to H J Kim), and the National
Research Foundation of Korea through theMinistry of Science, Information
and Communication Technologies/Ministry of Education & Future Plan-
ning (NRF-2019M3C1B8090803 and 2020R1A2C2013216 to H W Lee).

EFFECTS OF INTERACTION BETWEEN SEX AND APOE GENOTYPE ON
SLEEP-STAGE SPECIFIC EXPRESSION OF OBSTRUCTIVE SLEEP APNEA
AND SLEEP-DEPENDENT MEMORY

N. Sattari 1, B.A. Mander 1, A. Dave 2, K.K. Lui 3, K.E. Spercher 4, M.G.
Chappel-Farley 5, I.Y. Chen 5, B.A. Riedner 6, B.B. Bendlin 6, R.M.
Benca 7. 1University of California Irvine, Department of Psychiatry and
Human Behavior, Irvine, United States; 2University of California Irvine,
Cognitive Sciences, Irvine, United States; 3 San Diego State University/
University of California San Diego Joint Doctoral Program in Clinical
Psychology, San Diego, United States; 4University of Wisconsin, Madison,
Madison, United States; 5University of California Irvine, Irvine, United
States; 6University of Wisconsin, madison, Madison, United States; 7Wake
forest school of medicine, Winston-Salem, United States

Introduction: Alzheimer’s disease (AD) is a world-wide healthcare crisis
among older adults resulting in cognitive decline and dementia. It is
therefore imperative to understand how AD risk factors interact to impact
cognition in healthy older adults at risk for AD. Sex and apolipoprotein E
(APOE) genotype are among the most impactful risk factors for developing
late onset AD. Sleep disturbance, such as the presence of obstructive sleep
apnea (OSA) is also impacted by sex and APOE genotype, and is a risk factor
for developing AD. However, it remains unclear how these risk factors
interact and how they may disrupt episodic memory, a cognitive ability
particularly sensitive to AD. Here, we tested the hypothesis that sex and
APOE genotype (ε4 carrier/non-carrier) would interact to impact the
expression of OSA events across non-rapid eye movement (NREM) and
REM sleep stages and sleep-dependent consolidation of episodic memory.
Materials and Methods: Fifty-eight cognitively unimpaired, older adults
(mean±SD; 61.4±6.3 years, 38 female, 15 APOE ε4 carriers) underwent in-
laboratory polysomnography during their habitual time. Participants
encoded 88 word-pairs in the evening prior to sleep. Encoding was fol-
lowed by an immediate recall test, and a delayed recall test occurred in the
morning following sleep. Memory consolidation was computed by
comparing performance accuracy across testing sessions (post-sleep e

pre-sleepmemory accuracy). Sleep architecture (TST: total sleep time, time
and percent spent in each sleep stage N1, N2, N3 and REM sleep) and OSA
severity (apnea-hypopnea index, AHI, measured during REM and NREM
sleep stages) were quantified. Univariate ANOVA and post hoc testing was
implemented to examine interacting effects of sex and APOE genotype on
OSA expression and sleep-dependent memory.
Results: A significant sex�APOE genotype interaction predicted sleep-
dependent memory consolidation (p¼0.04). Post hoc analysis revealed a
trend among APOE ε4 carriers, such that sleep-dependent memory
consolidation was reduced in men as compared to women (p¼0.06). As-
sociations between OSA severity and sleep-dependent memory consoli-
dation also differed by sex and APOE genotype. Specifically, among APOE ε4
non-carriers, AHI during REM sleep was negatively associated with sleep-
dependent memory (r¼-0.44, p¼0.02) in women but not men (r¼0.25,
p¼0.39). Further, these two correlation coefficients were significantly
different (z-score¼ -1.98, p¼.05). Among APOE ε4 carriers, REM sleep
duration was negatively associated with sleep-dependent memory in men
(r¼-0.89, p¼0.04) but not women (r¼-0.51, p¼0.16). However, these two
correlations coefficients were not significantly different (z-score¼-1.05,
p¼0.29)
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Conclusions: These findings indicate that sex and APOE genotype interact
to impact OSA expression and sleep-dependent episodic memory consol-
idation, and that the relationship between OSA expression during REM
sleep and memory depends on both sex and APOE genotype. Taken
together, the findings suggest that both sex and APOE genotype should be
considered when examining relationships between sleep and cognitive
impairment in older adults.

APOE-ε4 GENOTYPE AND SLEEP DISTURBANCE IN INDIVIDUALS WITH
AND WITHOUT DEMENTIA

J. Blackman 1, L. Sinclair 1, S. Love 1, E. Coulthard 1. 1University Of Bristol,
Bristol Medical School, Bristol, United Kingdom

Introduction: Apolipoprotein E Epsilon 4 (APOE-ε4) carrier status is an
established risk factor for Alzheimer’s Disease (AD) Dementia. It has also
been linked with sleep disturbance in healthy older adults, increased
insomnia risk and sleep disordered breathing in adults and children. This
association may be driven by the effect of APOE-ε4 on AD pathological
change, itself associated with sleep abnormalities. However, here we test
the hypothesis that APOE-ε4 exerts an independent effect on sleep
disturbance separate from its effects on AD pathology through evaluation
of post-mortem histopathological findings in a cohort with and without
cognitive impairment which underwent extensive pre-mortem clinical
assessment.
Materials and Methods: This retrospective cohort study utilised UK Brain
Banks Network data. Eligible subjects were aged over 50 and underwent
pre-mortem neuropsychological assessments comprising the Neuropsy-
chiatry Inventory measure of sleep disturbance (NPI-K), neurocognitive
testing and functional cognitive status assessment through use of the
Clinical Dementia Rating scale within 12 months of post-mortem.
Neuropathological status was determined by full pathological evaluation
of Thal phase, Braak tangle stage and CERAD scores (measures of Ab plaque
distribution, tangle distribution and neuritic plaque density respectively).
Participants with significant intracerebral pathology or pathological fea-
tures of non-AD dementia were excluded.
Multivariate linear regression was performed with NPIK Global Score
consisting of the NPIK frequency score multiplied by severity score as the
dependent variable and APOE-ε4 heterozygosity and homozygosity as in-
dependent variables. Covariates included age, gender, APOE-ε2 status, NPI
measures reflecting depression and anxiety and the NIA-AA ABC Score
reflecting AD neuropathology. Further models stratified by ABC score and
functional cognitive status were also produced.
Results: 728 records were identified with 202 participants included in
final analysis, mean (SD) age 84.0 (9.2) and MMSE 14.0 (11.8). Mean sleep
disturbance scores were highest in those homozygous for APOE-ε4 (n¼11),
4.55 (5.4), intermediate in those heterozygous for APOE-ε4 (n¼95), 2.03
(4.0) and lowest in non APOE-ε4 carriers (n¼96), 1.36 (3.3). Full multivar-
iate regression controlling for pathological status, age, gender, depression,
anxiety and CDR-SOB status, revealed APOE-ε4 homozygosity as inde-
pendently associated with sleep disturbance (Est 2.53, p¼0.034) and APOE-
ε4 heterozygosity similarly independently associated in individuals
without significant cognitive impairment (Est 1.21, p¼0.048).
Conclusions: These findings lend weight to the hypothesis that APOE-ε4
genotype confers effects on sleep independent from those arising directly
from intracerebral AD pathological change. There are a range of plausible
mechanisms by which this effect could be exerted, further systematic
testing of which would enhance understanding of sleep disturbance
pathways and potentially provide treatment targets for this distressing
symptom also linked to AD progression.
Acknowledgements: David Telling Charitable Trust

INFANT SLEEP AS A MARKER OF NEURODEVELOPMENT

S. Ventura 1,2, S.R. Mathieson 1,2, J.M. O'Toole 1,2, V. Livingstone 1,2, G.B.
Boylan 1,2. 1University College Cork, Department of Paediatrics & Child
Health, Cork, Ireland; 2 INFANT Research Centre, Cork, Ireland

Introduction: The brain develops rapidly during infancy and early
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childhood and sleep plays a crucial role in this development. Sleep pat-
terns, as viewed on the EEG, evolve as a consequence of brain maturation
and quantitative features of sleep may represent biomarkers of neuro-
development. In this study we analysed macrostructural, sleep spindle and
quantitative features (qEEG) of the sleep EEGs of infants at 4-months of age
to identify features that are associated with neurodevelopment at 18
months.
Materials and Methods: Neonates born at term were recruited at Cork
University Maternity Hospital, Ireland. EEGs were recorded during a nap at
4-months. Sleep was staged according to AASM criteria and spindles were
identified manually. Macrostructural features analysed included: latencies
to sleep and toREM,duration of 1st cycle sleep stages. Sleep spindle features
analysed included: number, density, mean frequency, Brain Symmetry In-
dex (spindles only), synchrony and spectral power. qEEG features analysed
included: range-EEG, spectral power, interhemispherical coherence and
Brain Symmetry Index. qEEG results were compartmentalised into sleep
stages and frequency ranges. At 18 months of age, the participants had a
Griffiths-III neurodevelopmental assessment evaluating the following do-
mains: A e Foundations of Learning, B - Language and communication; C -
Eye and Hand Coordination; D e Personal-Social-Emotional and, E e Gross
Motor; a general developmental score (GD) was also calculated from the
subscales. Relationships between sleep features and neurodevelopmental
outcome were assessed using Spearman’s correlation coefficient and the
Partial Rank correlation coefficient (adjusting for postnatal age of both EEG
and Griffiths-III assessments, gestational age, and sex).
Results: A recorded sleep at 4 months with accompanying clinically
normal EEG and a neurodevelopmental assessment at 18 months was
available for 92 infants. The mean (SD) postnatal age was 19.6 (1.3) weeks
at the sleep recording and 18.5 (0.4) months at neurodevelopmental
assessment. Only infants who had a full first sleep cycle recorded (n¼69)
were included in sleep macrostructure and qEEG analysis. After adjusting
for postnatal age of both EEG and Griffiths-III assessments, gestational age,
and sex, sleep macrostructure parameters showed no association with
neurodevelopmental outcomes at 18 months. Positive statistically signif-
icant correlations were observed between upper and lower range-EEG
margins (similar to amplitude-integrated EEG) and, B subscale (r¼[0.25-
0.26]); positive significant correlations were found between EEG spectral
power particularly between low-frequency delta and subscales: B, D, E and
GD (r¼[0.24-0.33]); interhemispherical coherence in beta and gamma
frequencies during N2 sleep was positively correlated with subscale A and
gamma with GD (r¼[0.27,0.30]) whilst coherence in delta frequencies
during REM showed negative correlationwith subscale D (r¼[-0.39,-0.30]).
Sleep spindles synchrony was negatively correlated with subscales C, D,
and E and GD (r¼[-0.33,-0.24]); spindle duration was also negatively
correlated with D and E subscales (r¼[-0.32,-0.22]).
Conclusions: Several sleep features at 4-months age were associated with
neurodevelopmental outcomes at 18-months. EEG analysis may be useful
as an early biomarker for abnormal development, allowing early inter-
vention. Further analysis should include similar EEG analyses of neuro-
diverse patient groups.
Acknowledgements: To all participating families and the BabySMART
team at the INFANT Research Centre.

INSOMNIA DISORDER PREDICTS SELF-REPORTED COGNITIVE DECLINE
IN MIDDLE-AGED AND OLDER ADULTS
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Introduction: Sleep complaints increase with aging and are associated
with cognitive impairment in older adults. The presence of self-reported
‘subjective’ cognitive decline (SCD) (e.g., a complaint of decreased mem-
ory) confers an elevated risk of progression to mild cognitive impairment
or dementia (~40.7% over 4-years). Such conversion may occur progres-
sively over 10-15 years, depending on numerous factors, including sleep
quality. However, no study to date has evaluated the association between
insomnia disorder and SCD in older adults. The aim of this study is to
examine the longitudinal risk of self-reported cognitive decline in middle-
aged and older adults with probable insomnia disorder (PID), insomnia
symptoms only (ISO) or no insomnia symptoms (NIS).
Methods:A total of 26,363 participants, aged 45 years and older, completed
baseline and 3-year follow-up assessments from the Canadian Longitudinal
Study on Aging (CLSA), which included self-reported evaluations of sleep
andmemory. The CLSA is a national, 20-year, prospective cohort study that
collects information on the biological, medical, cognitive, psychological,
social, lifestyle, and economic aspects of middle-aged and older adults.
Participants were categorized as having PID, ISO, or NIS using an eight-
question instrument assessing participants’ sleep. The questions were
selected to reflect standardized DSM-V diagnostic criteria for insomnia
disorder. Participants were further grouped based on the progression from
baseline to follow-up, either1) theprogression fromNIS to ISOvs.NIS toPID,
or 2) the worsening (i.e., NIS to ISO, ISO to PID, NIS to PID) vs. improvement
(i.e., PID to ISO, ISO to NIS, PID to NIS) of their sleep status. The risk of self-
reported memory worsening at follow-up was assessed for each group via
the questions: “Doyou feel like yourmemory is becomingworse?” and “Has
a doctor ever told you that you have a memory problem?”, using logistic
regression models, adjusted for lifestyle and clinical factors.
Results: Participants who had NIS and developed PID at follow-up (NIS to
PID) showed greater risk (OR 1.95; 95% CI 1.49 e 2.55; P < 0.0001) of self-
reported memory worsening compared to those who developed ISO (OR
1.24; 95% CI 1.14 e 1.35; P < 0.0001) or remained NIS, after adjusting for
lifestyle and medical outcomes. Participants whose sleep worsened from
baseline to follow-up displayed greater risk (OR 1.28; 95% CI 1.18 e 1.39; P
< 0.0001) of self-reported memory worsening at follow-up compared to
those who improved their sleep or remained without insomnia symptoms,
after adjusting for lifestyle andmedical variables. Therewere no significant
associations between the development of PID or worsening sleep and
objective cognitive performance on neuropsychological tests across the
entire sample, however a significant negative association was observed in
men only (P < 0.01).
Conclusion: These findings demonstrate an increased risk of subjective
memory decline in middle-aged and older adults with insomnia disorder,
compared to adults with insomnia symptoms alone or without any sleep
complaints. Subjective memory complaints are often a precursor to mild
cognitive impairment (MCI) and dementia, and our findings suggest that
insomnia disorder contributes to the early stages of cognitive decline.

MAP2K5 DEFICIENT MICE MANIFEST PHENOTYPES AND
PATHOLOGICAL CHANGES OF DOPAMINE DEFICIENCY IN THE
CENTRAL NERVOUS SYSTEM

Y. Huang 1, P. Wang 1, R. Morales 2,3, Q. Luo 1, J. Ma 1. 1 Shanghai Jiao Tong
University Medical School Affiliated Ruijin Hospital, Department of
Neurology and Institute of Neurology, Shanghai, China; 2McGovern Medical
School, The University of Texas Health Science Center at Houston,
Department of Neurology, Houston, United States; 3Universidad Bernardo
OHiggins, CIBQA, Santiago, Chile

Introduction: MAP2K5, a member of MAPK family, is associated with
central nervous system disorders. However, neural functional of Map2k5
from animal models were not well examined so far.
Materials and Methods: Here, we established a Map2k5 targeted
knockout mouse model to investigate the behavior phenotypes and its
underlying molecular mechanism.
Results: Our results showed that female Map2k5 mutant mice manifested
decreased circadian-dependent ambulatory locomotion, coordination and
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fatigue. Male Map2k5 mutant mice displayed impairment in open field
exploration and prepulse inhibition of acoustic startle response when
compared to wild type controls. Furthermore, Map2k5 mutant mice
showed a decreased dopaminergic cells survival and tyrosine hydroxylase
levels in nigrostriatal pathway, indicating a crucial role of MAP2K5 in
regulating dopamine system in the central nervous system.
Conclusions: In conclusion, this is the first study demonstrating that
Map2k5 mutant mice displayed phenotypes by disturbing the dopamine
system in the central nervous system, implicating Map2k5 mutant mouse
as a promising model for many dopamine related disorders.
Acknowledgements: We thank Minghan Tong (Shanghai Institute of
Biochemistry and Cell Biology, Chinese Academy of Sciences) for technical
assistance and manuscript modififications. We thank GemPharmmatech
Co., Ltd. for technical assistance and cooperation.

MRI MEASUREMENT OF BRAIN IRON CONTENT IN OBSTRUCTIVE SLEEP
APNEA: THE HYPNOLAUS STUDY

N.A. Marchi 1, G. Solelhac 1, M. Berger 1, A. Lutti 2, J. Haba-Rubio 1, R.
Heinzer 1, B. Draganski 2. 1Center for Investigation and Research on Sleep
(CIRS), Lausanne University Hospital (CHUV), Lausanne, Switzerland;
2 Laboratory for Research in Neuroimaging (LREN), Lausanne University
Hospital (CHUV), Lausanne, Switzerland

Introduction: There is cumulating evidence for the association between
obstructive sleep apnea (OSA) and cognitive decline. Given the role of brain
iron dyshomeostasis in neurodegenerative diseases, we sought to inves-
tigate the impact of OSA on brain tissue iron. Building on the statistical
power of large-scale data from a community-dwelling population, we test
for an association between objective polysomnographic features of OSA
and magnetic resonance imaging (MRI)-derived brain iron content.
Materials and Methods:We studied participants of the CoLausjPsyCoLaus
cohort who underwent polysomnography (HypnoLaus) and brain MRI
(BrainLaus). We used MRI metrics of the effective transverse relaxation
rate (R2*) to infer brain tissue iron content in 34 regions of interest. The
sample was categorized into four groups according to the apnea-hypopnea
index (AHI): no OSA (AHI < 5/h), mild OSA (AHI 5.0-14.9/h), moderate OSA
(AHI 15.0-29.9/h), and severe OSA (AHI � 30/h). First, we tested for dif-
ferences in R2* between OSA groups using analysis of covariance
(ANCOVA). Second, linear regression models estimated the associations
between R2* and sleep parameters. All models were adjusted for age, sex,
time interval between polysomnography and MRI, cardiovascular risk
factors (body mass index, diabetes, dyslipidemia, hypertension, and
smoking), continuous positive airway pressure therapy, and chronic
obstructive pulmonary disease. To account for multiple testing, we set the
level of statistical significance at a p-value < 0.005.
Results: The final sample included 773 participants (mean age 55.9 ± 10.3
years, age range 40-84 years, 50.5% females). The number of participants
with mild, moderate, and severe OSA was 286 (37.0%), 164 (21.2%), and 82
(10.6%), respectively. Participants with severe OSA had higher R2* in the
middle temporal gyrus (F3,760 ¼ 4.35, p < 0.001), angular gyrus (F3,760 ¼
4.65, p ¼ 0.003), and supramarginal gyrus (F3,760 ¼ 4.35, p ¼ 0.004)
compared to the other groups, consistent with higher iron levels. AHI and
all hypoxemia measures (oxygen desaturation index, sleep time with ox-
ygen saturation < 90%, and hypoxic load) were independently associated
with R2* in individual cortical areas of the temporal, parietal, and occipital
lobes. Total sleep time, sleep stages (N1, N2, N3, and REM sleep), sleep
efficiency, wake after sleep onset, and arousal index showed no association
with R2* across the brain.
Conclusions: This study provided evidence of increased brain iron content
in obstructive sleep apnea, which appeared to be primarily related to
hypoxemic mechanisms. The observed increase in iron content could
reflect undergoing neuropathological processes. Further studies are
needed to examine the relationship between brain iron content and
cognitive decline in OSA.
Acknowledgements: Swiss National Science Foundation, University of
Lausanne, GlaxoSmithKline, Leenaards Foundation, Lancardis Foundation,
Swiss Lung Association, Roger De Spoelberch Foundation, and Partridge
Foundation.
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OBSTRUCTIVE SLEEP APNEA AND COGNITIVE DECLINE IN THE ELDERLY:
THE HYPNOLAUS STUDY
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Introduction: Obstructive sleep apnea (OSA) has been associated with
cognitive impairment in middle age. However, the link between OSA and
cognitive decline is still controversial in the elderly population. We tested
the hypothesis about an association between OSA features and cognitive
decline in the community-dwelling elderly population.
Materials andMethods:We studied non-demented participants aged�65
years from the CoLausjPsyCoLaus cohort who underwent poly-
somnography and cognitive assessment at baseline, followed by a second
cognitive assessment 5.2-year apart. OSA was defined as an apnea-hypo-
pnea index (AHI) �15/h. The neuropsychological test battery included
Mini-mental state examination (MMSE), Free and cued selective remind-
ing test (FCSRT), Stroop test, verbal fluency test, DO-40 naming test, CERAD
constructional praxis test, and clinical dementia rating (CDR). The primary
outcome was the cognitive change over the follow-up (Dscore¼scorefollow-

up e scorebaseline). The secondary outcomewas the presence of a significant
cognitive decline defined as a worsening >1.0 SD above the mean change.
Robust regression estimated associations between cognitive changes and
OSA parameters. Logistic regression estimated associations between inci-
dence of cognitive decline and OSA parameters. The moderator effect of
age, sex, and apolipoprotein E4 (ApoE4) was also examined. Analyses were
adjusted for age, sex, education, ApoE4, cardiovascular risk factors, alcohol,
Epworth sleepiness scale, depression, psychotropic drugs, continuous
airway positive pressure (CPAP) therapy, chronic obstructive pulmonary
disease, and baseline cognitive score. The significance threshold was set at
a p <0.01.
Results: The final sample included 340 participants (mean age 71.0±4.1
years, 58.0% females). In the whole sample, there was no significant as-
sociation between OSA status and cognition. However, mean oxygen
saturation (meanSpO2; standardized b¼0.23, p<0.001) and sleep time
with SpO2 <90% (T90; b¼-0.19, p<0.001) were associated with DFCSRT
delayed free recall. MeanSpO2 (OR for +1%¼0.70, p<0.007) and T90 (OR for
+1%¼1.04, p<0.001) were also associated with decline in FCSRT delayed
free recall. After investigation of moderator effects, OSA was associated
withDStroop test 1 and 2 in participants aged�74 years (b¼0.86, p¼0.007;
b¼1.02, p¼0.005), T90 was associated with DFCSRT delayed total recall in
men (b¼-0.25, p¼0.009), and T90 was associated with FCSRT delayed free
recall in ApoE4 non-carriers (b¼-0.30, p<0.001). In addition, T90 was
associated with decline in FCSRT delayed free recall in men (OR¼3.34,
p¼0.002), meanSpO2 was associated with decline in CDR in men
(OR¼0.40, p¼0.008), and meanSpO2 and T90 were associated with decline
in FCSRT delayed free recall in ApoE4 non-carriers (OR¼0.40, p¼0.001;
OR¼2.26, p<0.001).
Conclusions: The presence of OSA was associated with worsening of the
Stroop test 1 and 2 (processing speed) only in older participants (�74 years
old). Markers of nocturnal hypoxemia (low meanSpO2 and T90) were
associated with worsening of the FCSRT (memory) and CDR in the whole
sample, men and/or ApoE4 non-carriers.
Acknowledgments: Swiss National Science Foundation, University of
Lausanne, GlaxoSmithKline, Leenaards Foundation, Lancardis Foundation,
Swiss Lung Association.

PREDICTIVE VALUE OF THE EPWORTH SLEEPINESS SCALE, THE
PITTSBURGH SLEEP QUALITY INDEX AND THE BERLIN
QUESTIONNAIRE IN ADULT AND ELDERLY PATIENTS WITH
OBSTRUCTIVE SLEEP APNEA SYNDROME: A RETROSPECTIVE
OBSERVATIONAL STUDY.
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Introduction: Obstructive sleep apnea syndrome is a disease caused by a
complete or partial obstruction of the upper airways which occurs during
sleep and which gives rise, respectively, to phenomena of apnea or
hypoapnea. Although epidemiological studies have shown a high preva-
lence of the disorder, obstructive sleep apnea syndrome remains under-
diagnosed. Various screening questionnaires have been developed, with
the aim of identifying as many patients as possible at risk with low-cost
procedures. Considering the high costs, the limited availability at a terri-
torial level and the long waiting lists of polysomnography, the gold stan-
dard in the diagnosis of OSAS, this would have the advantage of directing
existing resources towards a population selected on the basis of tests (in
addition to and guidelines), reducing the number of negative tests as much
as possible.
The aim of the study: To evaluate the predictive value of the Epworth
Sleepiness Scale (ESS), the Pittsburgh Sleep Quality Index (PSQI) and the
Berlin Questionnaire (BQ) in adult (<65) and elderly (> 65) patients with
Obstructive Sleep Apnea (OSAS), comparing the results of the individual
tests with the AHI values detected by polygraphy.
Materials and methods: The data were collected on a sample of 1160
patients who came to visit the clinic from 2012 to 2019. Paper medical
records were used from which the following data were extrapolated: age;
sex; results from the ESS, the PSQI and the BQ; polygraphy report (AHI,
ODI). Only 961 people out of the total sample analyzed were eligible
because they met the minimum requirements for the study, the remaining
199 were excluded. Exclusion criteria: lack of informed consent, absence of
tests, absence of AHI and ODI parameters.
Results: In patients under 65, setting the AHI cut-off to 5, the Epworth
Sleepiness Scale (ESS) was found to be the most sensitive (61.49%) and the
most specific (73.53%).
In patients over 65, always setting the AHI cut-off to 5, the Pittsburgh Sleep
Quality Index (PSQI) was found to be the most sensitive (68.37%) while as
regards specificity it was found to be similar (75% ) in the ESS and PSQI.
Finally, the Berlin questionnaire (BQ) was found to be the least sensitive
(60.61% - 59.69%) and the least specific (61.76% - 58.33%) in both groups.
False negatives detected in screening tests decrease as the OSA grade in-
creases and, in parallel, the number of true positives increases as the AHI
index increases.
Discussion and Conclusions: In the under 65s the Epworth Sleepiness
Scale (ESS) is the most sensitive (61.49%) and most specific (73.53%) test,
while in the over 65s the Pittsburgh Sleep Quality Index (PSQI) is the most
sensitive. (68.37%) and the most specific (75%) together with the ESS,
which showed a similar specificity. Given the sensitivity and specificity
values detected, none of the three tests were found to be accurate enough
to be used alone.
However, by using all three tests in the screening phase, we are able to do a
good stratification of patients with high and low OSA risk.:

SELF-REPORTED SLEEP DISTURBANCES ATTRIBUTED TO LIGHT,
TEMPERATURE, AND NOISE DECLINE LINEARLY WITH AGE: A BIG-
DATA ANALYSIS OF 92,702 USERS

M. Ruder 1, R. Raymann 1, L. Gahan 1, H. Rus 1, S. Danoff-Burg 1, N.
Watson 2, E. Gottlieb 1. 1 SleepScore Labs, Carlsbad, United States;
2University of Washington, School of Medicine, Seattle, United States

Introduction: Age related changes to sleep and sleep quality are well-
characterized. Older adults experience less deep and consolidated sleep,
with more frequent awakenings. It remains unclear to what extend po-
tential sleep disturbing factors impact sleep across age in the general
population. The purpose of the present data analysis was to examine the
relations between age, gender, and self-reported awakenings attributed to
sleep disruptors in general and to specific ambient sleep disruptive factors
(light, temperature, and noise).
Materials and Methods: The data set contained the responses of 92,702
individuals to the questionnaires included in the SleepScore mobile
application (SleepScore Labs, Carlsbad, US), collected between 2017-10-11
and 2021-07-29. Age, gender, and sleep disruptive factors were included in
the data set. We utilized logistic regression models to analyze how the
likelihood of reporting these disruptors was related to age and gender.
Disruptors entered into the models included: 1) the occurrence of any
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disruptor; 2) the occurrence of any ambient disruptor; 3-5) the occurrence
of light, temperature and noise as disruptive factors. P values of <
0.000001 are reported.
Results: Overall, females were more likely to attribute at least one sleep
disruptive factor to regular awakenings (b: 0.85). This likelihood was also
higher in older age (b: 0.03). In contrast with the occurrence of any sleep
disruptor, the likelihood of reporting ambient sleep disruptive factors
(light, temperature, and noise) declined with age (b: -0.02) yet remained
higher for women (b: 0.50). When running the models for each ambient
sleep disruptive factor separately, a similar association was observed for
noise (b: sex: 0.46, b: age: -0.02), light (b: sex: 0.43, b: age: -0.02), and
temperature. (b: sex: 0.44, b: age: -0.02).
Conclusions: Generally, the elderly complain more often of sleep distur-
bances, and an increased sensitivity to sleep disruptive factors might
contribute to this rise in age-related sleep issues. This data analysis
confirmed an increase in reported sleep disturbing factors with age.
Interestingly, we observed a reduction in the occurrence of ambient sleep
disruptors including light, temperature, and noise. This decline with age
may be attributed to the decreased sensitivity of the human senses due to
aging coupled with the emergence of other physiological, psychological,
social, or health-related factors that may negatively impact sleep and sleep
comfort. Based on these results, improvement strategies that focus on
optimizing the sleeping environment may be more effective in younger
populations. Future work should address the impact of other sleep dis-
ruptors beyond ambient sleep disruptive factors and examine objective
sleep parameters and sleep disturbances.

SLEEP ARCHITECTURE AND HIPPOCAMPAL SUBFIELDS IN HEALTHY
OLDER ADULTS

H. Isotalus 1, A. Wearn 2, J. Selwood 3, U. Bartsch 4, C. Durant 5, M. Jones 5, R.
Kauppinen 6, E. Coulthard 3. 1University of Bristol, Department of Electrical
& Electronic Engineering, Bristol, United Kingdom; 2McGill, Department of
Physiology, Montreal, Canada; 3University of Bristol, Clinical Neurosciences,
Bristol, United Kingdom; 4University of Surrey, Biosciences and medicine,
Surrey, United Kingdom; 5University of Bristol, School of Physiology,
Pharmacology & Neuroscience, Bristol, United Kingdom; 6University of
Bristol, Experimental Psychology, Bristol, United Kingdom

Introduction: Scalp electroencephalogram recordings of spindles and
slow-waves during N3 offers an indirect route to studying intracranial
events, such as hippocampal-thalamic-cortical interactions, and their roles
in memory and cognition. We investigated whether sizes of different
hippocampal subfields as measured by MRI, are associated with sleep
stage durations or spindle densities in N3.
Materials and Methods: 30 healthy elderly (65-79 years,19 females) un-
derwent T1 and T2 structural MRI scans, with parameters optimised for
whole hippocampal imaging and subfield segmentation, and a full night of
polysomnography. Hippocampal subfields CA1, CA2, CA3, dentate gyrus
(DG) and adjacent temporal lobe regions (subiculum and entorhinal cor-
tex, EC) were segmented using an automated procedure. PSG was staged
manually. An automated filtering and thresholding algorithm was used to
identify sleep spindle events during N3.
Results:N3 duration in minutes was negatively correlated with CA2 (r ¼
-0.44, p ¼ 0.014), DG (r ¼ 0.063, p < 0.001) and EC volumes (r ¼ -0.42, p ¼
0.020). No other relationships were found between the subfields (CA1-3,
EC and subiculum) and sleep stage durations (N2, N3, REM). We ran a
multiple stepwise linear regression model to predict jN3 duration, with
body weight and CA2, DG, and EC volumes. The end equation F(1, 28) ¼
6.81, p ¼ 0.014, R2 ¼ 0.17) included CA2 volume, but not body weight, EC,
or DG. Average slowwave sleep duration reduced by 2.8minutes with each
mm3 decrease in CA2 volume.
EEG data quality for two participants did not allow spindle detection (n
spindle analyses ¼ 28). We found that N3 spindle density (n spindles per
minute) was positively correlated with volumes of CA2 (r ¼ 0.52, p ¼
0.004) and subiculum (r ¼ 0.46, p ¼ 0.014). A stepwise linear regression
was performed as above but to predict spindle density from subfield
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volumetrics. The end equation included (F(1, 26) ¼ 9.8, p ¼ 0.004, R2 ¼
0.25) CA2 volume only. Spindle density increased by 0.17 spindles per
minutewith eachmm3 increased in CA2 volume. Aforementioned findings
were significant at a¼0.05 level following false discovery rate adjustment.
It is possible intercorrelations between subfield volumes affected the end
results of the linear regression models.
Conclusions: Larger subiculum and CA2 volumes are associated with
increased spindle density, but only larger CA2 volume predicts shorter N3
duration. This may point to distinct roles of CA2 and subiculum in gener-
ating sleep spindles. Subiculum is the major output region of the hippo-
campus and functional hippocampal-cortical connectivity increases in
humans during non-REM sleep. The role of CA2 is less clear. In animals,
CA2 activity is associated with hippocampal ripples and memory replay
during wake and sleep. These findings shed light on potentially dissociable
roles of individual subfields in sleep and memory.
Acknowledgements: BRACE Bristol, The Wellcome Trust and the David
Telling Charitable Trust for funding this study

SLEEP ARCHITECTURE DEVELOPMENT IN BLIND AND SIGHTED
CHILDREN

H. Vitali 1,2, C. Campus 1, V. De Giorgis 3, S. Signorini 3, F. Morelli 3, C.
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Introduction: The sleeping brain has been investigated during most of the
twentieth century. However, its underlying mechanisms remain mostly
unclear, such as plastic changes in the absence of vision. It is still unclear
whether visual deprivation affects sleep only through circadian desynch-
ronization or through a reorganization of sleep-related structures and how
this possible reorganization evolves with age. The presence of circadian
disorders in blind children is rare in clinical practice, differently from
adults, but the development of sleep architecture in this population is a
poorly investigated issue. Starting to explore the differences between blind
and sighted children, we investigated their nap macro-and microstructure.
Materials and Methods: The population comprises 45 blind/severely
visually impaired and 58 sighted children aged 6 months to 6 years sub-
divided into two age-bins [0-3) and [3-6) years. Naps were recorded using
21 electrodes video-EEG and extracerebral polygraphy, including breath,
heart rate, and electromyography. All traces were analyzed to evaluate
macro-structure, e.g., sleep statistics, spectrograms (focusing on sigma [11-
16]Hz and delta [0-4.75]Hz bands), and sleep micro-structure (considering
sleep spindles and slow-waves).
Results: About sleep macrostructure, the percentage of N3 on total sleep
time (TST) was higher in sighted children considering that the TST is
similar in the two groups. REM sleep was higher in young blind than
sighted children. However, delta activity showed only a reductionwith age
in N1 and N2 stages. Sigma activity was stronger in sighted children during
NREM2 and increased with age in the N3 sleep stage. About sleep micro-
structure, fast spindles were denser in young sighted than in blind peers,
and only in the sighted children decreased with age. Fast spindles were
denser than slow spindles. In all age-bins for the sighted children, while
only in the old age-bin for the blind group. Group, frequency band, and
age-bin differences were also found in spindle duration and amplitude. N2
slow-waves, related to K-complexes, showed a main effect of group and
age-bin in amplitude and morphologic features (downslope and upslope)
but not in density. N3 slow waves showed an age-bin main effect in
amplitude and a group main effect in morphology.
Conclusions: These results show notable differences in the development
of sleep architecture between blind and sighted children, probably related
to sleep stability and cognitive skills and involving different maturation
and synaptic pruning processes.
Acknowledgments: This research was partially supported by the Euro-
pean Research Council (PI Monica Gori; Grant agreement No. 948349).
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SLEEP BODY POSITION CORRELATES WITH COGNITIVE PERFORMANCE
IN MIDDLE AGE OBSTRUCTIVE SLEEP APNEA SUBJECTS.

S. Girolami 1, M. Tardio 1, L. Serpetti 1, N. Di Mattia 1, P. Micheletti 1, M. Di
Napoli 1, A. Scutti 1. 1 SS Annunziata Hospital, UOSD Neurologia, Sulmona,
Italy

Introduction: The association between sleep disturbances, mainly
obstructive sleep apnea (OSA), cognition and neurodegeneration may be
bidirectional. Sleep disturbances may alternatively cause or result from
neurodegenerative processes in the brain. The characterization of sleep
with cognitive performance is essential in understanding the potential
neurobiological mechanisms that underlie the connection between sleep
disruption and neurodegenerative manifestations and progression.
Objective: We explore the inter-relationships between body position
during sleep, that can affect cerebral glymphatic system transport and
cognitive status.
Methods: All consecutive subjects greater than 18-years old attending
our Sleep laboratory between June 1, 2021 to January 31, 2022 were
included. We excluded patients with unreadable or uncomplete poly-
somnographic studies. All cases were evaluated according to AASM
guidelines together with a rigid clinical protocol including demographic
data, clinical history, anthropometric measures, previous diagnosis of
OSA, snoring, sleep quality measures, and reporting of different sleep
body position (supine, prone, right, and left side) together with a
screening cognitive evaluation assessed by the Self-Administered Ger-
ocognitive Exam (SAGE) to detect early signs of cognitive impairment.
SAGE score was used as continuous and categorical variable [18e22,
normal cognition; 15e17, mild cognitive impairment (MILD); below 14,
dementia]. We used a generalized linear model to measure the degree of
association between duration of sleep spent in a different body position
and SAGE scoring, controlling for confounding variables [age, body mass
index, apnea-hypopnea index (AHI), oxygen desaturation index (ODI) as
measures of OSA severity].
Results: Of 157 consecutive cases, 152 subjects (91 men; mean age±SD:
66.5±13.0 years) were included. Seventeen (11.2%) subjects were normal,
47 (30.9%) have mild, 47 (30.9%) moderate, and 41 (27.0%) of them had
severe OSA. We did not find any correlation between anthropometric and
demographic variables, OSA severity and sleep quality with SAGE scoring
(all p>0.05). SAGE scores were only correlated with minutes spent in right
lateral (r¼0.270, p¼0.001) but not in prone (r¼0.127; p¼0.118) or left
lateral sleep posture (r¼0.015; p¼0.856) and inversely correlated with
time in supine sleep one (r¼-0.233; p¼0.004). After adjusting for con-
founding variables in the GLMmodel, SAGE scoring remained significantly
correlated only with time in supine sleep posture (F¼ 4.131 p¼0.018) while
all other sleep positions were not more significant. Subjects with normal
cognition usually spent significantly less time (hh:mm) in supine position
when compared with dementia patients (-01:02±00:23; p¼0.023) and
with MILD patients (-01:11±00:36; p¼0.050). Other sleep positions
apparently did not show any significant effect on SAGE scoring punctua-
tions (all p>0.05).
Conclusion: Our preliminary observations suggest that taking supine
position for longer time during sleep is negatively correlated with cogni-
tive performance in middle aged subjects. This effect was independent by
OSA severity, sleep quality, demographic data, clinical history, and
anthropometric measures. Our findings warrant further investigation,
particularly in light of the recent evidence suggesting that sleep body
position may have an active role in the brain’s ability to optimize the
clearance of metabolic leftovers and interstitial solutes.

SLEEP FRAGMENTATION, ASTROCYTE ACTIVATION, AND COGNITIVE
IMPAIRMENT IN OLDER ADULTS

R. Wu 1, V. Menon 2, L. Yu 3,4, A. Buchman 3,4, S. Tripathy 5, P. De Jager 2, D.
Bennett 3,4, A. Lim 1. 1University of Toronto, Medicine, Toronto, Canada;
2Columbia university, Neurology, New York City, United States; 3Rush
university, Neurological Sciences, Chicago, United States; 4Rush university,
Rush Alzheimer Disease Center, Chicago, United States; 5University of
Toronto, Krembil Centre for Neuroinformatics, Toronto, Canada
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Introduction: Alzheimer’s Disease (AD) and other dementias are a
growing public health concern. Emerging evidence suggests that sleep
disruption may contribute to the risk of dementia. In model organisms,
sleep disruption can lead to astrocyte activation and impaired cognition.
However, the extent to which sleep fragmentation is associated with
astrocyte activation in older humans is uncertain.
Objective: To test the hypothesis that sleep fragmentation is associated
with astrocyte activation and downstream cognitive impairment
Materials and Methods: We used human single nucleus RNA-seq data to
identify marker genes for human activated astrocytes. Then we quantified
the expression of these genes from bulk RNA-seq of post-mortem dorso-
lateral prefrontal cortex blocksfrom 1080 community dwelling adults in
the Rush Memory and Aging Project- a community-based cohort study of
the chronic conditions of aging. Antemortem cognitive function was
measured with a battery of 19 neuropsychological tests. In 408 individuals,
antemortem sleep fragmentation was quantified from antemortem actig-
raphy recordings.
Results: Individuals with greater antemortem sleep fragmentation had
higher composite expression gene characteristic of activated astrocytes
(estimate¼+0.141 standard units of expression per 1 standard unit of sleep
fragmentation, SE¼0.050, P¼ 0.0053), independent of demographic
covariates and co-morbid neurodegenerative neuropathologies. Further-
more, greater expression of genes characteristic of activated astrocytes was
associated with worse composite cognition proximate to death
(estimate¼-0.083 standard units of cognition per 1 standard unit expres-
sion, SE¼0.035, P¼ 0.018), independent of dementia-associated
neuropathologies.
Conclusions: Astrocyte activation may be a clinically important brain
correlate of sleep fragmentation in older adults with and without Alz-
heimer’s disease; further work is needed to determine if interventions
targeting sleep fragmentation may prevent adverse impacts on astrocyte
biology and cognition.
Acknowledgements: We acknowledge the participants in the ROS and
MAP cohorts and their families.

SLEEP MODERATES THE ASSOCIATION BETWEEN STRESS AT WORK AND
INCIDENT DEMENTIA: STUDY FROM THE SURVEY OF HEALTH, AGEING
AND RETIREMENT IN EUROPE

X. Tan 1, T. Åkerstedt 2, H.-X. Wang 3. 1Karolinska Institutet / Uppsala
University, Stockholm, Sweden; 2Karolinska Institutet, Stockholm, Sweden;
3 Stockholm University, Stockholm, Sweden

Introduction: Both psychosocial stress at work and sleep disturbances
may predispose impaired cognitive function and dementia in later life.
However, whether sleep plays a moderating role for the link between
stress at work and subsequent dementia has yet to be investigated.
Materials and Methods: Data from the Survey of Health, Ageing and
Retirement in Europe were used for the study. A cohort of 7799 dementia-
free individuals (aged 71.1±0.2 years) were followed up for a median of 4.1
years for incident dementia. Job demand and control were estimated using
questions derived from the Karasek’s Job Content Questionnaire. Sleep
disturbance was ascertained by a question in the EURO-Depression scale.
Cox proportional hazard models adjusted for age, sex, education, cognitive
test score, and other potential covariates were used to estimate hazard
ratios (HR) and 95% confidence intervals (CI) of dementia in relation to
different job strain levels.
Results: An interaction between job demand and sleep disturbance
regarding the risk of dementia was detected. Data suggested a protective
role of high-level job demand for dementia in individuals with sleep
disturbance (HR [95%CI]: 0.69 [0.47,1.00]) compared with low job demand.
A four-category job strain model based on the combination of job demand
and job control levels suggested that among individuals with sleep
disturbance, passive job (low demand, low control) was associated with a
higher risk of dementia (1.54 [1.01, 2.34]), compared to active job (high
demand, high control).
Conclusions: The link between work related stress and risk of dementia is
limited to individuals suffering sleep disturbance.
Acknowledgements: We thank Dr. Axel B€orsch-Supan and other team
members of the Survey of Health, Ageing and Retirement in Europe
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SOCIODEMOGRAPHIC, PSYCHOLOGICAL, AND BEHAVIOURAL
PREDICTORS OF SLEEP CHANGES IN OLDER ADULTS DURING THE
COVID-19 PANDEMIC: A LONGITUDINAL STUDY

K. Gong 1,2,3,4, J. Garneau 1,2,3, I.Z. Dialahy 5, H.-M. Vasiliadis 6, S.
Grenier 7,8, T.T. Dang-Vu 1,3,4,8, J.-P. Gouin 2,3,8. 1 Sleep, Cognition and
Neuroimaging Lab, Concordia University, Department of Health, Kinesiology
and Applied Physiology, Montreal, Canada; 2 Stress, Interpersonal
Relationship and Health Lab, Concordia University, Department of
Psychology, Montreal, Canada; 3 PERFORM Center, Concordia University,
Montreal, Canada; 4Center for Studies in Behavioral Neurobiology,
Concordia University, Montreal, Canada; 5Centre Int�egr�e Universitaire de
Sant�e et des Services Sociaux du Nord-de-l’île-de-Montr�eal, Montreal,
Canada; 6Centre de Recherche Charles-Le Moyne, Universit�e de Sherbrooke,
Facult�e de M�edecine et Sciences de la Sant�e, Longueuil, Canada;
7Universit�e de Montr�eal, Montreal, Canada; 8Centre de recherche de
l’Institut universitaire de g�eriatrie de Montr�eal (CRIUGM), CIUSSS Centre-
Sud-de-l’île-de-Montr�eal, Montreal, Canada

Introduction: To mitigate the spread of COVID-19, strict lockdown mea-
sures were implemented in March of 2020. Although these measures have
been shown to disrupt sleep in older adults beyond the effects of typical
ageing, the long-term effects of the pandemic on sleep in this population
are unclear. The objective of this study is to identify sociodemographic,
psychological, and behavioural factors that predict sleep changes
throughout the pandemic in older adults.
Materials and Methods:The longitudinal study included 645 older adults
(73.10% female; Mage¼ 78.69; SD¼ 5.67) who completed self-report
questionnaires at four timepoints: April 2020 (T1), July 2020 (T2), Fall 2020
(T3), and March 2021 (T4). Sociodemographic factors were age, gender,
education, income, and living situation. Psychological factors that were
assessed were loneliness (UCLA Loneliness Scale), psychological distress
(Kessler Psychological Distress Scale), and perceived threat of the
pandemic (questionnaire created by our team). Behavioural factors that
were measured included physical activity (International Physical Activity
Questionnaire) and sleep-related behaviours (retrospective sleep diaries),
such as sleep duration, time in bed, and social rhythmwithin the prior two
weeks of administration. The Insomnia Severity Index (ISI) was used to
evaluate the severity of insomnia symptoms. Using the total ISI scores at
each timepoint, group-based trajectory modelling was conducted to
identify sleep trajectories. Subsequently, multinomial logistic regression
was performed to find the aforementioned factors at T1 that predicted
these trajectories.
Results: Three groups with distinct sleep trajectories were identified:
high ISI (n¼ 76), intermediate ISI (n¼ 163), and low ISI (n¼ 406). The high
ISI group reported having greater psychological distress (OR¼ 3.88, 95%
CI: 2.42, 6.24), increased variability in time out of bed in the morning
(OR¼ 1.59, 95% CI: 1.13, 2.23), more time in bed (OR¼ 2.73, 95% CI: 1.68,
4.45), and shorter sleep duration (OR¼ 0.09, 95% CI: 0.05, 0.17) at T1 than
the low ISI group. The intermediate ISI group reported having more
psychological distress (OR¼ 2.01, 95% CI: 1.47, 2.75), more time in bed
(OR¼ 2.14, 95% CI: 1.47, 3.11), and shorter sleep duration (OR¼ 0.26, 95%
CI: 0.17, 0.39) at T1 than the low ISI group. Those in the high ISI group
were more likely to be male (OR¼ 0.25, 95% CI: 0.09, 0.68) and reported
having greater psychological distress (OR¼ 1.93, 95% CI: 1.25, 2.98),
increased variability in time out of bed (OR¼ 1.71, 95% CI: 1.19, 2.45), and
shorter sleep duration (OR¼ 0.36, 95% CI: 0.21, 0.60) at T1 than the in-
termediate ISI group.
Conclusions:Being male as well as having elevated psychological distress
and poorer sleep at the start of the pandemic were risk factors for sleep
disturbances over time in older adults. Interventions aimed at reducing
psychological distress and sleep disturbances should be implemented.
Acknowledgements:This study was supported by the Centre de recherche
de l’Institut universitaire de g�eriatrie de Montr�eal and by the Quebec
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SUBJECTIVE SLEEP QUALITY IS THE STRONGEST PREDICTOR OF MENTAL
AND PHYSICAL HEALTH INDEPENDENT OF CHRONOTYPE, SLEEP
DURATION, APOE-ε4 CARRIERSHIP, AGE, SEX, ALCOHOL
CONSUMPTION, AND RETIREMENT STATUS IN HEALTHY OLDER ADULTS

A. Mann 1, A. Michalak 1, Z. Shabana 1, T. Conway 1, C. Dietrich 1, E.
Mioshi 1, V. Grove 1, I.M. Clark 2, A.-M. Minihane 1, M. Hornberger 1, A.S.
Lazar 1. 1University of East Anglia, Faculty of Medicine and Health Sciences,
Norwich, United Kingdom; 2University of East Anglia, School of Biological
Sciences, Norwich, United Kingdom

Introduction: Sleep and circadian rhythm disturbances are risk factors for
mental and physical health problems. Carriership of the apolipoprotein E
(APOE) gene variant, APOE-ε4, has been associated with objective sleep
disturbances; mixed evidence suggests APOE-ε4 may also be implicated in
worsened mental and physical health outcomes. This study aims to extend
previous findings by examining how self-reported sleep quality, sleep
duration, and chronotype independently associate with mental and
physical health in healthy older adults, while controlling for APOE-ε4
carriership and other demographic characteristics.
Materials andmethods: In total 166 participants (117 female) between 42
and 90 years old (M ¼ 64.69, SD ¼ 9.42) were recruited as part of the
screening phase for a sleep-circadian and cognition experiment. Sleep
quality was assessed using the Insomnia Severity Index (ISI), Pittsburgh
Sleep Quality Index (PSQI) global score, and PSQI subjective sleep quality
item. Chronotype was assessed via the Morningness-Eveningness Ques-
tionnaire (MEQ) and the Munich Chronotype Questionnaire (MCTQ). Sleep
duration was assessed using the PSQI and the General Medical Question-
naire (GMQ). Mental health and physical health were measured using the
Short Form Health Survey (SF-36). Data was collected on APOE-ε poly-
morphism using genotyping; participants were coded as APOE-ε4 carriers
or APOE-ε4 non-carriers.
Results: A series of linear regression models assessed the independent
associations of self-reported sleep quality, sleep duration, and chronotype
with mental health and physical health. Secondary models controlled for
age, sex, APOE-ε4 carriership, alcohol consumption, and retirement status.
Poor sleep quality was the strongest independent predictor of lower
mental health across all measures and models; ISI (Beta ¼ -.410, p<.001),
PSQI global score (Beta¼ -.260, p¼ .006), and PSQI subjective sleep quality
(Beta ¼ -.254, p ¼ .003). The regression models were then run separately
for men and women. Lower sleep quality was found to be the strongest
predictor of worse mental health, particularly in men (Beta ¼ -.951,
p<.001), compared with women (Beta ¼ -.325, p ¼ .001). Lower sleep
quality was also associated with lower physical health, but only in women
(Beta ¼ -.285, p ¼ .006). Limited meaningful associations were found for
chronotype and sleep duration. APOE-ε4 carriership was not found to
predict mental or physical health and did not adjust the results of the
studied associations in any of the models.
Conclusions: This study found that sleep quality was the strongest inde-
pendent predictor of mental health in older adults, especially in men.
Similarly, lower sleep quality was independently associated with poorer
physical health; however this was only found in women. Sleep quality
should therefore be considered alongside the assessment and treatment of
physical and mental health problems in older adults, independent of
APOE-ε4 status and demographic characteristics.
Acknowledgements: This research was supported by funding from the
Wellcome Trust to Dr Lazar (207799/Z/17/Z).

THE AGES OF SLEEP ONSET: SPATIO-TEMPORAL EEG PATTERNS IN
PREADOLESCENTS, YOUNG AND OLDER ADULTS
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Introduction: Sleep and wakefulness are no more considered mutually
exclusive states. In the last decades, several findings pointed out the local
and use-dependent nature of sleep features, demonstrating that electro-
physiological patterns of both sleep and wakefulness can co-occur
simultaneously, in different cortical areas. By definition, Sleep Onset (SO) is
an instable state of transition between wakefulness and sleep, and its
spatiotemporal dynamics have been exhaustively described in healthy
adulthood. The human sleep electroencephalographic (EEG) topography is
characterized by strong age-related changes. However, the specific local
EEG features of SO during preadolescence and healthy aging have been not
extensively described.
Materials and Methods: We aimed to investigate regional and temporal
electrophysiological patterns of SO in a group of 23 preadolescents (9-14
years, Exp. 1) and in a group of 36 older participants (59-81 years, Exp 2).
Specifically, the pre- vs- post-SO changes in the topography of the 1 Hz
bins’ EEG power and the time course of the EEG frequency bands during
the wake-sleep transition were assessed in both experimental groups.
Furthermore, we compared delta activity and delta/beta ratio during the
SO between these two groups (Exp. 1: preadolescent, Exp. 2: elderly) and a
group of 40 healthy young adults (18-29 years).
Results: In Exp. 1 preadolescents exhibited: a) a generalized post-SO in-
crease in the low frequencies (0.5-6 Hz), especially in the lowest bins (0.5-
2 Hz) with a central predominance; b) activity in the 12-13 and 14-15 Hz
increased over frontal or central areas, respectively; c) the slowest bins in
the beta band showed a slight central increase post-SO. Compared to
young adults, delta/beta ratio in preadolescents was higher in posterior
areas in both pre- and post-SO and lower in frontal areas in the post-SO.
This finding was paralleled by higher delta power in posterior (pre-SO) and
centro-posterior areas (post-SO) and lower delta activity in frontal areas
(post-SO) in preadolescents.
Exp. 2 showed that elderly had: a) a generalized post-SO power increase in
the slowest frequencies; b) a specific pattern of post-SO changes of the
alpha frequency; c) a slight post-SO increase of the sigma activity, whereas
its highest bins exhibited a frontotemporal decrease. Older adults showed
a global decline of the delta power and delta/beta ratio in both pre- and
post-SO intervals compared to young adults.
Conclusions: In preadolescents the predominance of the delta activity in
more posterior areas compared to young adults and the observation of a
not completely mature spindles should be ascribed to development-
related maturational processes, pointing to higher homeostatic need from
the more mature areas, rather than to different SO dynamics. The reduced
delta activity and delta/beta ratio observed in elderly likely depict light-
ened homeostatic pressure at SO. Taken together, findings parallel the SO
process in adults, with a notable difference concerning homeostatic pro-
cess. In fact, most differences point to crucial developmental changes in
homeostatic regulation that play a role in determining age-related wake-
sleep transition features.
Acknowledgements: Dr Ludovica Annarumma is funded by grants from
the Italian Ministry of Health, grant number RF-2018-12365682.

THE IMPACT OF OBSTRUCTIVE SLEEP APNEA AND ITS TREATMENT IN
CELLULAR AND MOLECULAR AGING

B. Santos 1,2,3,4, L. Gaspar 1,2,3,5, C. Carvalhas-Almeida 1,2,3,4, J. Moita 6, C.
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(CNC), University of Coimbra, Coimbra, Portugal; 2Center for Innovation in
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Introduction: Obstructive Sleep Apnea (OSA) is one of the most common
sleep disorders worldwide. There is sizable evidence showing the associ-
ation of OSA with aging by inducing cellular and molecular aging mech-
anisms (Gaspar, et al. 2017, 2021). Understanding OSA putative negative
effect on aging progression might contribute to understand new strategies
to develop new OSA diagnosis and treatment but also to counteract aging.
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Aim: To investigate whether OSA patients show peripheral aging-related
cellular and molecular impairments and the impact of OSA treatment.
Materials and Methods: Twenty-six adult male patients (56±10 years)
diagnosed with severe OSAwere monitored from the moment of diagnosis
with polysomnography (PSG), and up to 4 months and 24 months of
treatment with continuous pressure positive mask (CPAP) and 13 men of
the same age group (49±8 years). Several hallmarks of cellular and mo-
lecular aging were evaluated in Peripheral Blood Mononuclear Cells
(PBMC). This study was approved by the ethical committee of the Faculty
of Medicine of the University of Coimbra and by Coimbra Hospital and
University Centre, Portugal.
Results: OSA patients’ blood samples show increased mRNA levels of
genomic instability players, in comparison with 24 months of treatment
(p<0.05). In addition, telomeres of OSA patients showed to be shorter in
comparison to healthy controls (p<0.01), an alteration that accentuates
with the treatment (t4M: p<0.01; t24M: p<0.001). Regarding proteostasis
impairments, mRNA levels of autophagy receptors in OSA patients are
upregulated in relation to age-matched controls (p<0.01).
Conclusions: These results suggest that OSA might induce impairments in
hallmarks of aging and CPAP treatment might partially re-stablish some
alterations. Hence, OSA early diagnosis and specific treatment may
constitute a new strategy to delay ageing.
Acknowledgements: This work was financed by the European Regional
Development Fund (ERDF), through the Centro 2020 Regional Operational
Programme, under the project CENTRO-01-0145-FEDER-000012 (Health-
yAging 2020); through Operational Programme for Competitiveness and
Internationalisation (COMPETE 2020) and Portuguese national funds via
Fundaç~ao para a Ciência e a Tecnologia (FCT), under the projects POCI-01-
0145-FEDER-029002 (noOSAnoAGEING, PTDC/MEC-MCI/29002/2017),
UIDB/04539/2020 and UIDP/04539/2020; and by the European Social Fund
through POCH - Human Capital Operational Programme and Portuguese
national funds via FCT under PD/BD/135497/2018, 2020.04499.BD and
2021.05334.BD.
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THE LINK BETWEEN SLEEP AND GAIT AMONG COMMUNITY DWELLING
ADULTS

M. Agmon 1, T. Shochat 1. 1University of Haifa, Nursing, Haifa, Israel

Introduction: Alarming recent findings indicate that older adults with
poor sleep quality have as much as a 4.5-fold higher risk of falls. The po-
tential comorbidity between reduced sleep quality and balance problems
has led to growing interest in the study of the relationships between them.
Gait and sleep are two basic, modifiable functions that decline throughout
the aging process and are associated with deterioration in health and
functional outcomes. Although seemingly distinct, both functions share
common cognitive, psychological and physiological mechanisms; howev-
er, the associations between sleep and gait among community adults with
no sleep or balance complaints are poorly understood. The present study
aims to explore the associations between sleep indices and gait perfor-
mance among community dwelling adults.
Materials and Methods: This cross-sectional investigation is based on the
“Kibbutzim” longitudinal study. One hundred and three community-
dwelling adults (mean age 64±13 years), with no sleep or gait complaints
participated. Sleep was evaluated objectively by 7-days of actigraphy
(ActiGraph, LLC) and by self-report. Measures included bedtime (BT), sleep
duration (SD), sleep efficiency (SE), and wake after sleep onset (WASO).
Gait parameters (speed, variability) were measured using the Dual-Task
Paradigm, in which gait is assessed twice during a one-minute walk by a
mobility lab (APDM Wearable Technologies, Inc.), once with (dual task e

DT) and once without (single task e ST) an added cognitive load.
Results: Based on actigraphy, increasing age was significantly associated
with earlier BT (p¼0.007), lower SE (p¼0.1) and increased WASO (p¼0.1).
Consistent with the literature, sex differences were found for objective
(actigraphy, p¼0.002) and subjective (p<0.001) SD, with women sleeping
significantly longer than men. No sex differences were found for BT, SE or
WASO. A significant main effect was found for SD on gait speed. When
comparing gait speed by actigraphy-based SD tertiles (short / intermediate
/ long), gait speed was significantly slower under the DT condition in long
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compared to short and intermediate sleep duration (p¼0.018). No associ-
ations were found for stride length. These findings are consistent with
studies demonstrating negative health outcomes for long vs. short and
intermediate sleepers.
Conclusions: This study demonstrates early pre-clinical manifestations of
comorbidity between sleep and gait, both of which significantly affect
daily functioning in older adults. The Dual-Task Paradigm is a sensitive tool
that can easily be used for early diagnosis of comorbid gait-sleep deteri-
oration. Such investigations may pave the way to a better understanding of
the mechanisms underlying their comorbidity and lay the groundwork for
interventions.
Acknowledgements: Basic Research

ALTERED SLEEP BEHAVIOR IN A GENETIC MOUSE MODEL OF
ALZHEIMER’S DISEASE FOLLOWING ANESTHETIC EXPOSURE
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Introduction: Due to demographic changes, the number of senior patients
undergoing surgery and suffering from Alzheimer's disease (AD) is ex-
pected to expand. It has been hypothesized that anesthetics may deteri-
orate or even trigger the development of AD. Upon administration of
anesthetics, AD patients may experience sleep disturbances, exacerbated
initial postoperative emergence delirium or even postoperative delirium
(POD), which may concomitantly lead to worsening of cognitive impair-
ments. Recent research suggests that certain volatile anesthetics such as
sevoflurane may not only cause short-term cognitive dysfunction but may
even exacerbate AD-related long-term cognitive decline. Concurrently,
accumulating evidence indicates a linkage of sleep disorders with AD not
only as a symptom, but also as a potential facilitator of the disease. With
this study, we aimed to examine face validity and constructive validity of
the ADArcAbmousemodel by inspecting whether anesthetic exposure has
an altered detriment on sleep architecture. Additionally, we investigated
potential predictive EEG-biomarkers deriving from the basal sleep/wake
behavior for estimating the extent of anesthetic detriment following its
exposure.
Materials and methods: We used 14 ArcAb mice (7 transgenic with AD
pathology and 7 wildtype) with an age of 8-11 months. Chronic electro-
encephalogram (EEG) and electromyogram (EMG) recordings were per-
formed to assess sleep/wake behavior. Following baseline recordings,
experimental administration of sevoflurane was performed (0.2%vol every
2 min up to 3%vol max.) until EEG burst suppression was achieved (10s
inter-burst interval). Sevoflurane concentrationwas then reverted to 0%vol
in 0.2%vol steps, followed by another set of EEG/EMG recordings.
Results: Age-independent baseline EEG recordings showed significant
differences in spectral features, most importantly decreased delta power in
transgenic mice during NREMS compared to wildtype littermates with a
relative increase in remaining power spectra. Administration of experi-
mental anesthesia in wildtype mice, regardless of age, did not result in any
profound alterations in sleep architecture. On the other hand, transgenic
mice showed increased transitions from NREMS to wakefulness, accom-
panied by a decrease in delta power during NREMS compared to wildtype
littermates, independent of the age group.
Conclusions: Our results, supporting face validity and constructive val-
idity, suggest that anesthetic administration results in an age-independent
disruption of sleep-wake behavior in ArcAb mice. Further, wildtype mice
appeared to regain basal sleep/wake behavior, whereas transgenic mice
showed a reduction in sleep quality and an alteration of sleep architecture
after anesthesia. Spectral EEG-biomarkers, as found in our study, could
potentially play a role in predicting cognitive decline after anesthesia. Our
future experiments will focus on impaired sleep quality in ArcAbmice after
anesthetic exposure as a potential trigger for cognitive impairments due to
anesthetics.
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AN EEG STUDY ON SLEEP HOMEOSTASIS IN A SONGBIRD SPECIES, THE
EUROPEAN STARLING (STURNUS VULGARIS): REM SLEEP, WHY
BOTHER?

S.J. van Hasselt 1, M. Rusche 1, A.L. Vyssotski 2, S. Verhulst 1, N.C.
Rattenborg 3, P. Meerlo 1. 1University of Groningen, Neurobiology/
Chronobiology, Groningen, Netherlands; 2University of Zurich, Institute of
Neuroinformatics, Zurich, Switzerland; 3Max Planck Institute for
Ornithology, Avian Sleep Group, Seewiessen, Germany

Introduction: Sleep is considered to be of crucial importance for optimal
performance and health. However, most of what we know about sleep is
based on a handful of mammalian species under laboratory conditions.
Perhaps much can be learned from comparative studies in other species.
Birds are interesting in that respect because they exhibit two sleep states
that are similar to mammalian rapid eye movement (REM) and non-REM
(NREM) sleep. We therefore did a series of electro-encephalogram (EEG)
studies in European starlings (Sturnus vulgaris) for a detailed assessment
of sleep architecture and sleep homeostasis under laboratory and semi-
natural conditions.
Materials and Methods: We implanted 12 European starlings with
epidural EEG electrodes and applied miniature dataloggers to record their
sleep-wake behavior. In the first experiment under controlled indoor
conditions, we measured baseline sleep and sleep homeostatic responses
to 4 and 8-hour sleep deprivations. In the second experiment, we
measured sleep under seminatural outdoor conditions across the seasons.
Results: The birds showed a homeostatic NREM sleep response reflected in
elevated EEG spectral power across a broad frequency range and increased
daytime napping. Starlings had hardly any REM sleep (1.6% of total sleep
time) and no REM sleep rebound after sleep deprivation.
Under seminatural outdoor conditions, the birds showed extreme varia-
tion in the amount of NREM sleep across the seasons with 5 hours more
sleep in winter than in summer (12.5 h and 7.5 h respectively, p < 0.001).
The daily sleep variation was best explained by photoperiod (p < 0.001)
and was also negatively affected by moonlight (p < 0.001). During long
photoperiod, starlings showed an increased sleep pressure that was re-
flected in the slope of the decay of EEG spectral power during the nights (p
¼ 0.008), resulting in an increase in daytime naps. Also, under seminatural
conditions starlings only displayed negligible amounts of REM sleep.
Conclusions: This study confirms homeostatic regulation of NREM sleep in
songbirds. Yet, it also demonstrates high flexibility and strong photoperi-
odic regulation of NREM sleep under natural conditions. Finally, this study
does not support an important role for REM sleep.
Acknowledgements:
This study was supported by an Adaptive Life Program scholarship from
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Society.

A NEW METHOD FOR PRECISE OSCILLATORY PHASE TARGETING
AFFECTS SLOW WAVES AND SLEEP SPINDLES ON THE SHORT AND
LONGER TERM

L. Talamini 1, K. Hubregtse 2, D. K€oller 3. 1university of amsterdam,
psychology, Amsterdam, Netherlands; 2university of amsterdam,
Amsterdam, Netherlands; 3 European Space Agency, Noordwijk, Netherlands

Introduction: Several studies have shown manipulation of slow oscilla-
tions and sigma power through sensory stimulation during sleep. Most of
the evidence, however, regards effects immediately following stimulation
rather than longer-term effects. Moreover, effects on doscrete spindles
have as yet not been assessed. Here we use a modeling-based approach to
predict upcoming oscillatory activity in the EEG and phase-lock subtle
acoustic stimuli to the start of the SO positive deflection.
Materials and Methods: Here we use a modeling-based approach to
predict upcoming oscillatory activity in the EEG and precisely phase-lock
subtle acoustic stimuli to the start of the SO positive deflection. We assess
effects the effects of stimulation on discrete slow oscillations and spindles
on the short (seconds) and longer () term. We relate our findings to
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observations at the level of spectral measures and evoked potentials.
Results: Our observations show that slow wave measures were consis-
tently increased, as apparent in measures of discrete SO's, SO and delta
power and deflections in the ERP. On the other hand, fast spindle measures
showed a short-term grouping (local increase) during a stimulus-induced
Slow wave positive deflection around 1 second after stimulation, but were
globally decreased, both on the short and long term. This was apparent in
measures of discrete fast spindles and PSD across longer periods of sleep.
Conclusions: Acoustic stimuli precisely phase locked to the SO onset in-
crease SO's and delta power globally, therewith deepening sleep. Fast sleep
spindles are globally depressed. This appears to be due in part to inter-
ruption of ongoing spindles by the stimulus, and may furthermore reflect a
depressing influence of slow oscillations (sleep depth) on fast spindle
dynamics.
Acknowledgements:We thank the European Space Agency (ESA) for their
support and colaboration on this study.

AUDITORY STIMULATION ALIGNED TO THE ASCENDING PHASE OF
THETA OSCILLATIONS DURING REM SLEEP

J. Patriota 1, E. Juan 1, L. Talamini 1. 1Universiteit van Amsterdam, Amsterdam,
Netherlands

Introduction: Closed-loop auditory stimulation (CLAS) approaches have
been gaining popularity and have been used extensively to investigate
brain oscillations during non-REM sleep. Here, for the first time, we pre-
sent a new method based on sine wave fitting approach to model and
predict EEG oscillatory dynamics and to track and phase-target theta os-
cillations (4-8 Hz) during human REM sleep.
Materials and Methods: Twenty-four subjects (19 female, 5 male; M ¼
20.46 years, SD ¼ 2.06) were recorded overnight with polysomnography.
During periods of REM sleep, an advanced oscillatory phase prediction
algorithm was deployed to target auditory stimuli at the start of the pos-
itive deflection (0�) of ongoing theta oscillations.
Results: Results showed that the up-wave of REM sleep theta waves was
precisely targeted (336 +- 58 degrees), evoking significantly boosted theta
and beta activity shortly after stimulus onset.
Conclusions: The present study concludes that sine wave fitting can be
reliably applied to precisely detect phase of theta activity during human
REM sleep theta activity. This study contributes to a technical advance,
introducing a non-invasive method to influence theta wave activity in the
brain during REM sleep. In this way, paving the way to reliably interact
with arbitrarily chosen phases of theta waves, possibly bringing light to
research questions that would benefit of direct interference on theta os-
cillations, to further explore its link to human cognition
Acknowledgements: We wish to thank Timo van Hattem for their help
with this project

BED-SHARING IN THE FIRST 6 MONTHS: ASSOCIATIONS WITH INFANT-
MOTHER ATTACHMENT, INFANT ATTENTION, MATERNAL BONDING,
AND SENSITIVITY AT 18 MONTHS

A. Bilgin 1, D. Wolke 2. 1University of Kent, School of Psychology, Canterbury,
United Kingdom; 2University of Warwick, Department of Psychology,
Coventry, United Kingdom

Introduction: The objective of this study was to investigate whether bed-
sharing during the first 6 months of life is associated with infant’s
attachment and behavioral outcomes and mother’s bonding and sensitive
parenting at 18 months of age.
Materials and Methods: The sample with complete longitudinal data
comprised 178 infants and their caretakers. Bed-sharing was assessed with
maternal report at term, 3, 6, and 18 months. Infant attachment was
measured at 18 months using the strange situation procedure. Infant
behavioral outcomes (i.e., poor attention/hyperactivity and task persis-
tence) were assessed with 2 observational measures at 18 months.
Maternal sensitivity was observed at 3 and 18 months, and mothers re-
ported on bonding to their infant at term, 3, and 18 months.
Results: Bed-sharing was common at term (41.2%), which decreased at 3
S12
months (22.6%) followed by a slight increase at 6 (27.5%) and 18 months of
age (31.3%). No associations between bed-sharing during the first 6months
and infant-mother attachment and infant behavioral outcomes at 18
months were found. Similarly, there were no associations between bed-
sharing during the first 6 months and maternal bonding and sensitivity at
consequent assessment points (i.e., 3 and 18 months).
Conclusions: Bed-sharing during the first 6 months is not associated with
positive or negative outcomes about infant-mother attachment, infant
behavior, maternal bonding, or sensitive parenting.
Acknowledgements: The authors would like to thank the researchers who
assisted in recruitment and data collection: Tina Gutbrod, Libi Rust, and
Karine Edme. The authors would also like to thank the participating hos-
pitals (Addenbrookes Hospital, Cambridge; Luton and Dunstable Hospital,
Luton; and Queen Elizabeth II Hospital, Welwyn Garden City) and the
parents and their children.

BOOSTING VOCABULARY LEARNING DURING SLEEP VIA A PORTABLE
CLOSED-LOOP TARGETED MEMORY REACTIVATION SYSTEM IN A
HOME SETTING: A PILOT STUDY

F. Salfi 1, A. D'Atri 1, B. Arnone 1, G. Amicucci 1,2, L. Viselli 1, D.
Corigliano 1,2, D. Tempesta 1, M. Ferrara 1. 1University of L'Aquila,
Department of Biotechnological and Applied Clinical Sciences, L'Aquila,
Italy; 2 "Sapienza" University of Rome, Department of Psychology, Rome, Italy

Introduction: Sleep plays a critical role in the process of memory
consolidation. Targeted memory reactivation (TMR) is a well-established
methodology to manipulate memory processing overnight, typically
employed in a laboratory setting. Sensory cues are used to non-invasively
reactivate associated memory traces during the deepest sleep stage (N3),
thus promoting memory consolidation. Considering the comprehensive
literature supporting the high efficacy of the TMR approach, the next step
consists of translating this paradigm to daily life. We developed a portable
closed-loop TMR (CL-TMR) system that automatically delivers sound
stimuli during N3, relying on the ongoing electroencephalographic (EEG)
activity recording of a commercial wearable EEG headband. We applied
CL-TMR to enhance vocabulary learning by presenting verbal stimuli
during sleep in a home setting.
Materials andMethods: A total of 12 healthy young Italian native speakers
(mean age ± standard deviation, 24.50 years ± 2.32) participated in the
pilot study. In the evening, subjects performed a vocabulary learning task
requiring the acquisition of the Italian translation of pseudo-words (T1).
During the subsequent night, half of the pseudo-words were aurally pre-
sented (cued) during the ascending phase of the slow oscillations (SOs)
through the CL-TMR system. Half of them consisted of pseudo-words that
participants translated correctly at T1, while the other half were pseudo-
words whose translation was not learned. EEG signals were recorded with
the Dreem Headband (Rythm SAS, Paris, France). Stimulations were trig-
gered by the SO detection algorithm of the headband. Vocabulary memory
performance was re-evaluated in the morning post-stimulation (T2). We
compared the T1-T2 differences between cued and uncued correctly
translated pseudo-words. At the electrophysiological level, we evaluated
event-related potentials (ERPs) and event-related spectral perturbations in
the 5-18 Hz range for cued pseudo-words. We compared cortical responses
leading to a successful recall of the Italian translationwith those associated
with a not-remembered translation in the morning.
Results: Re-exposure to pseudo-words during sleep improved later
memory for the Italian translation of the cued words (mean ± standard
deviation, +13.20% ± 20.75) compared with uncued words (�5.26% ±
22.31; p¼0.04). EEG analysis showed that successful reactivation during
sleep was associated with higher frontal positivity and negativity in ERPs.
Time-frequency analysis revealed an increase in the spindle band in the
1000e2000 msec time window after the stimulation onset (p<0.05) as the
correlate of the reactivation of memory traces correctly recalled in the
morning.
Conclusion: This pilot study showed the effectiveness of our CL-TMR
system in boosting vocabulary learning during sleep in an ecological home
setting. The successful cueing was characterized by increased spindle ac-
tivity after stimulus presentation, confirming the importance of specific
oscillatory dynamics in supporting the TMR effect. The application of a
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portable CL-TMR system could pave the way to the application of the TMR
paradigm in everyday life, promoting the well-known electrophysiological
rhythms involved in the sleep-dependent memory consolidation process.

BRAIN RESPIRATORY PULSATILITY OF FAST FMRI STABILIZES DURING
NREM STAGE 2 SLEEP

H. Helakari 1,2, J. Tuunanen 1,2, V. Korhonen 1,2, J. Piispala 1,2, M. Kallio 1,2, T.
V€ayrynen 1,2, A. Kivip€a€a 1,2, N. Huotari 1,2, L. Raitamaa 1,2, S. Syv€aoja 1,2, V.
Kiviniemi 1,2. 1University of Oulu, Oulu, Finland; 2Oulu University Hospital,
Oulu, Finland

Introduction:Studies suggest that respiratorypulsatility is onephenomenon
that drives the cerebrospinalfluid (CSF)flow1,2, that is known tocontribute in
metabolic waste clearance during slow wave sleep3,4. Important physiolog-
ical change in NREM sleep is, that ventilation becomes more regular than
during awake5. It is not known whether this regularity of the respiratory
pulsatility can be seen in the brain during different sleep stages.
Materials and Methods: 23 healthy subjects (27.0 ± 4.9 years, 12 females)
were scanned with fast functional magnetic resonance imaging (fMRI)
called magnetic-resonance-encephalography (MREG, repetition time 100
ms) during awake in the afternoon and during sleep in the evening (10
subjects) or in the morning after sleep deprivation (13 subjects). EEG and
end-tidal carbon dioxide (EtCO2) signals weremeasured in synchrony with
MREG. Our trained EEG specialists made sleep scoring for the data based
on standard AASM criteria. Physiological EtCO2 signals were used to
specify individual respiratory frequency range (varying between 0.08-0.49
Hz) for each subject, so that minimum and maximum values met the
starting noise level. After standard preprocessing steps with FSL program,
MREG data were bandpass filtered to individual respiratory frequency
range. Then, spectral entropy, the measure of complexity or stability of the
signal, was calculated for filtered MREG data. Awake data was compared
with NREM stage 1 (21 subjects) and separately to NREM stage 2 (14
subjects) sleep data using two-sample paired T-test with FSL randomize
(with Threshold-Free Cluster Enhancement and family-wise error).
Results: We found that spectral entropy decreased during NREM stage 2
sleep and, that no difference was found between awake and NREM stage 1
sleep. Decrease of spectral entropy in stage 2 sleep was brain wide
(p<0.05) and the regions with smallest p-values were found in ventro-
medial prefrontal cortex and visual cortex (p<0.015).
Conclusions: Our results show that whole brain respiratory pulsatility
stabilizes in NREM stage 2 sleep, which is in line with respiratory physi-
ology5. Prefrontal cortex has been suggested to initiate slow waves with
decreased blood flow6, and visual cortex is known to produce increased
very low frequency fluctuations in low vigilance levels and sleep7,8. These
both could be further studied in relation to respiratory pulsations. We
suggest that brain respiratory pulsatility change towards more regular
pattern may contribute to CSF flow in NREM stage 2 sleep.
Acknowledgements: We would like to thank all subjects for their partici-
pation in the study, and for staffmemberswhowereworking in the study.We
are thankful for devices and data provided byOura.Wewish to acknowledge
Jussi Kantola for data management and reconstruction of MREG data, the
CSCeIT Center for Science Ltd., Finland for generous computational re-
sources. This work was supported by Uniogs/MRC Oulu DP-grant(HH),
TERTTU-s€a€ati€o(HH,VKo), JAES-Foundation(VKi), Academy of Finland and
TERVAgrant314497(VKi),AcademyofFinlandGrant275342(VKi), TheSalWe
Research Program for Mind and Body (Tekesdthe Finnish Funding Agency
for Technology and Innovation, Grant No.1104/10)(VKi), The FinnishMedical
Foundation(VKi), Finnish Neurological Foundation(Vki), KEVO grants from
Oulu University hospital(VKi), Finnish Brain Foundation sr(VKi).

CHARACTERIZATION OF ELECTROENCEPHALOGRAPHIC AND ELECTRO-
MYOGRAPHIC AROUSALS DURING SLEEP

S.Y. Bhat 1,2, N. Akhtar 1, T. Sengupta 3, R. Netam1, H.N. Mallick 1,2. 1All India
Institute of Medical Sciences, New Delhi, 110029, PHYSIOLOGY, New Delhi,
India; 2 SGT University, Gurugram, Haryana, 122505, Physiology, Gurugram,
India; 3All India Institute of Medical Sciences, Jodhpur, 342005,
PHYSIOLOGY, Jodhpur, India
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Introduction:Though there are some studies dealing with the details of
spontaneous arousal, they are mainly about micro-arousals (MAs)
happening with K-complex during N2 phase of NREM sleep. The sponta-
neous arousals (with EEG and EMG signals) that happen throughout night
have not been characterized in detail. It is also important to compare the
final arousal that occurs in the morning with spontaneous arousals that
take place during sleep. There are no studies on the sequence of appear-
ance of physiological signals like EEG and EMG during spontaneous
arousals and final arousal in the morning. The study of the time delay in
the appearance of these two physiological signals may help in the better
understanding of sleep-wake (SW) regulation. Spectral analysis of EEG
power band and EMG activity, computed as the root mean square (RMS),
will improve the quality of the findings
Materials and Methods: The research was approved by the Institutional
Ethics Committee (No. IECPG/119/1/2019). Adult healthy non-smoker male
participants (n¼15), in the age group of 18 to 35 years with a normal SW
cycle were included in the study. All the participants filled sleep diaries for
a week followed by overnight Polysomnography as per standard AASM
criteria
Results: Spontaneous arousals, with associated EEG and EMG changes,
occurred almost uniformly throughout non-rapid eye movement (NREM)
sleep and rapid eye movement (REM) sleep. EEG changes preceded EMG
changes during a majority of the spontaneous arousals. While waking up
finally in the morning, which mostly happened during the REM sleep,
increased EMG activity preceded the EEG in the majority of the events.
There was a delay of more than a second in between EEG and EMG
changes, in both spontaneous arousals and early morning awakenings.
There was a significant increase in the delta power and in all the frequency
bands during spontaneous arousals, compared to the pre-arousal values.
Though similar changes in EEG happened during the early morning
awakenings also, there were significant differences in beta and sigma EEG
powers and computed root mean square EMG during the early morning
awakenings
Conclusions: The differences in the characteristic features of EEG and
EMG changes during spontaneous arousal and early morning arousal
indicated the probable role of these changes in facilitating the continu-
ance of sleep in the former, and waking up from sleep in the case of the
latter
Acknowledgements:

DETECTING OFF PERIODS IN MULTIUNIT ACTIVITY SIGNALS

C. Harding 1, L. Krone 1, M. Guillaumin 2, V. Vyazovskiy 1. 1University of
Oxford, Physiology Anatomy and Genetics, Oxford, United Kingdom; 2 ETH
Zürich, Department of Health Sciences and Technology, Zurich, Switzerland

Introduction: OFF periods are times of neuronal silence associated with
slow waves during NREM sleep, thus providing a link between fine-grain
neuronal dynamics and whole brain EEG activity. Although there is general
consensus on the concept of an OFF period, definitions and therefore
methods of detecting OFF periods vary. Using a combination of clustering
and thresholding informed by the behaviour of the data itself, we designed
a pipeline for detecting OFF periods in multiunit activity signals (MUA)
with the same dynamics as previously described but without the need for
arbitrary thresholding.
Materials and Methods: Seven C57BL/6 mice were implanted with a
laminar probe for recording local field potential (LFP) and multiunit ac-
tivity (MUA) in motor cortex. Screws were implanted in the cranium and
nuchal muscle to record electroencephalograms (EEG) and electromyo-
grams (EMG) respectively. Mice were recorded over a 48 hour period; a
baseline day (BL) with no intervention and a sleep deprivation day (SD) in
which mice were prevented from sleeping from ZT0-ZT6. Four second
epochs were scored as wake, NREM or REM based on electrophysiology.
OFF periods were detected in a 3 stage pipeline. First, negative zero-
crossings in a decimated variant of the MUA were detected. Second, we fit
Gaussian Mixture Models (GMM) to a 2D dataset of NREM MUA signals
smoothed at two different window lengths. Third, the intersection of
negative zero-crossings and points clustered to the lowest amplitude
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GMM component was calculated to find the final population of OFF
periods.
Results: Themajority of OFF periods were detected in NREM sleep (88.59%,
CI¼84.18 - 92.97) and REM sleep (6.87%, CI¼3.46 - 10.29) with a small
proportion detected in wake (1.15%, CI¼0.39 - 1.91). Mean OFF period
length across all animals and states was 114ms. The average LFP profile of
all detected OFF periods shows a strong positive deflection that peaks
~45ms after OFF period initiation. There was a positive correlation be-
tween OFF period LFP amplitude and OFF period length with the regres-
sion of these variables significant (linear model, R2¼0.85, t¼9.46,
p<0.001). There was a significant fixed effect of prior experience on OFF
period occupancy (linear mixed model, t¼7.36,p<0.001), frequency (linear
mixed model , t¼7.39,p<0.001) and length (linear mixed model ,
t¼13.42,p<0.001) during the second half of the dark phase (ZT6 - T12) with
all three metrics higher for the sleep deprivation treatment. The temporal
coincidence of OFF periods increased as laminar probe channel distance
decreased.
Conclusions: OFF periods detected by our pipeline show similar properties
to those previous described. OFF periods occur predominantly in NREM
sleep and are associated with slow-wave like LFP profiles that increases in
amplitude as a function of OFF period length. OFF periods show strong in
homeostatic dynamics, increasing in frequency, length and overall occu-
pancy time after sleep deprivation. Finally, OFF periods are shown to be
both a global and a local phenomenon across layers of motor cortex.
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DISRUPTION OF SLEEP ARCHITECTURE AND RETICULAR THALAMIC (RT)
NEURONAL FIRING ACTIVITY IN NEUROPATHIC PAIN

M.G. Lopez- Canul 1, A. Oviesi 1, Q. He 1, M.-L. Vigano 1, S. Comai 2, G.
Gobbi 1. 1McGill University, Psychiatry, Montreal, Canada; 2Vita Salute San
Raffaele University, Department of Neuroscience, Milan, Italy

Introduction: Neuropathic pain (NP) is an important public health prob-
lem with no effective treatments. It has been demonstrated that chronic
pain condition produces changes in sleep pattern in about 80% of the pa-
tients (Finan et al., 2013). Indeed, poor sleep occurred in patients with a
widely variety of pain disorders including musculoskeletal (Yu-Lin Wu et
al 2017), post-herpetic trigeminal neuropathy (Roth et al. 2010), post-
surgery neuropathic pain, HIV, multiple sclerosis, trigeminal neuralgia,
cancer, trauma/accident and diabetes (Wafik Said Bahnasy et al, 2018). To
date, the brain mechanisms linking pain and insomnia are yet to be clar-
ified. In this work, we thus examined the effect of NP in the L5-L6 ligature
rat model in sleep architecture and in the electrical activity of the neurons
of the reticular thalamus (RT), which is an area related to both pain and
sleep.
Material and Methods: We induced NP in Wistar rats. 14 days later, rats
were evaluated for allodynia using von-Frey filament. Animals with NP
were then separated in 2 groups: one group was implanted with six
stainless-steel wire electrodes in the skull for the EEG/EMG 24h recording,
while the second group underwent in vivo electrophysiological recordings
in the reticular thalamus (RT) (for details in methods see Ochoa-Sanchez et
al., 2011). Sham operated animals were used as a control for both groups.
Results: EEG/EMG analysis showed that NP animals displayed a reduced
time in non-rapid eyes movement (NREM) sleep (-20%, t(14)¼3.94,
p<0.001) and an increase in wakefulness (+19.13%, t(14)¼3.47, p<0.05). In
addition, NP animals displayed a fragmented sleep architecture (t(14)¼4.3,
p<0.0001) represented by transient EEG arousals. No changes in the la-
tency to NREM sleep (t(14)¼4.3, p¼0.15) were detected. Baseline firing rate
as well as burst-firing activity of RT neurons in NP animals were signifi-
cantly higher than in control rats (firing rate: +344 %, t(10.3)¼3.12, p<0.01;
burst-firing activity:+843.1%, t(8.6)¼3.86, p<0.004).
Conclusions: These findings indicate that NP is associated with significant
changes in the sleep-wake cycle, particularly a reduced duration of NREM
sleep, and in the activity of the RT neurons.
Acknowledgments: This work was supported by the Ministry of Economy,
Science and Innovation (MESI) of Qu�ebec and the Merit scholarship pro-
gram for foreign post-doc students, PBEEE, Faculty of Medicine, McGill.
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EFFECT OF HIV INFECTION ON SLEEP AND CHRONOTYPE IN AN AGEING
RURAL SOUTH AFRICAN COHORT
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Scheuermaier 2, M. von Schantz 1,3,6. 1University of Surrey, Faculty of
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Health Sciences, Cape Town, South Africa; 6Northumbria University,
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Introduction: Sleep disturbances are a well-established consequence of
HIV infection. The pathophysiology of these disturbances have yet to be
experimentally defined, but theories suggest that HIV infection may both
impact the homeostatic and circadian systems of sleep-wake regulation.
Studies to date have primarily explored sleep quality using the Pittsburgh
Sleep Quality Index (PSQI), with limited objective data available to probe
specific sleep characteristics in people living with HIV (PLWH). Those that
have employed objective measures have utilised PSG, which describes
aspects of sleep architecture, but does not allow for longer term moni-
toring of sleep habits in the home environment unlike actigraphy.
Crucially, much of the research on HIV and sleep has been conducted in
industrialised societies with greater access to HIV education and health-
care. Therefore, the aims of this study are to utilise actigraphy to explore
sleep parameters in PLWH, and assess whether HIV infection impacts
chronotype in a rural dwelling South African population.
Materials andMethods: Participants (N¼ 688; aged 45-100y, mean 66.4±
12.07y; 426women,166 HIV+) from the Agincourt Socio-demographic and
Health Surveillance System (Mpumalanga, South Africa) were selected
randomly for inclusion in this study. Participantswere required to complete
the Munich Chronotype Questionnaire (MCTQ), and a subset of these par-
ticipants (N ¼ 172; aged 45-93y, mean 67.06 ± 11.6y; 99 women, 31 HIV+)
wore an accelerometer for a minimum of 5 nights of actigraphy (ActTrust,
Condor Instruments). MCTQ data were processed in Rstudio using the
‘mctq’ package. ANOVA and subsequent multiple linear regressions were
performed inRStudio todetermine the relationship betweenHIV status and
both actigraphy and MCTQ parameters, controlled for age and sex.
Results: Actigraphy analyses showed no significant relationship between
HIV status and measures of sleep efficiency. However, there was a signif-
icant relationship between HIV status and total sleep time, with HIV+ in-
dividuals sleeping significantly less (F(3,168) ¼ 2.69; P¼.0482). Analysis of
the MCTQ showed that the effects of HIV infection were most prominent
on working days, with HIV+ individuals going to bed earlier (F(3,599) ¼
15.17; P�.001) and spending more time in bed F(3,599) ¼ 18.79; P�.001).
This effect was most pronounced in HIV+ men, and was not observed on
free days. Analyses also revealed that HIV status had an interesting inter-
action with age on MCTQ derived chronotype (P¼.002). In HIV+ in-
dividuals, chronotype was significantly later before the age of 60, but
shifted earlier with age, whereas the opposite relationship was observed in
HIV- individuals (F(4,264) ¼ 3.24; P¼.012).
Conclusions: Together, these data suggest that PLWH aremore fatigued by
work than HIV- individuals, and their earlier bedtimes may reflect an effort
to combat . However, the reduced actigraphically derived total sleep time
suggests that sleep needs may not be met, resulting in a cycle of sleep
restriction and fatigue. Moreover, HIV may impact phase of the internal
biological clock producing a shift in chronotype. Analysis of circadian
phase markers will complement these data.
Acknowledgements: Supported by Academy of Medical Sciences
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Introduction: Non-rapid eye movement (NREM) sleep is considered an
important period of rest for the brain. However, the brain is not fully
uncoupled from the body during sleep and the cardiovascular system is
mainly under control of the autonomic nervous system (ANS). The large
amplitude, low-frequency slow waves, the hallmark oscillations of NREM
sleep, are positively correlated with the recovery promoting branch of the
ANS, the parasympathetic nervous system (PNS). Therefore, slow waves
may be a driver for promoting cardiovascular recovery. Yet, it is currently
not knownwhether slowwaves are functionally involved in cardiovascular
restorative functions.
Materials and Methods: 23 healthy male participants (age 19-59) un-
derwent one night of polysomnographic recordings using high-density
EEG and simultaneous ECG recordings to obtain heart rate variability
(HRV) measurements such as the root mean square of successive differ-
ences between two heart beats (RMSSD). We applied various auditory
stimulation conditions (e.g., 1 Hz rhythmic stimulation (ISI1), targeting the
up or down phase of slow waves, binaural-beats, sham-control) in a
windowed 10 s ON followed by 10 s OFF approach, within a single sleep
period to modulate sleep slow waves.
Results:We found a significant slowwave activity (SWA) enhancement for
all stimulation conditions (electrode Fz, p<0.001) using a linear mixed
model approach. Up-phase targeting (p¼0.008), down-phase
targeting(p¼0.031) and binaural-beats (p<0.001), caused significant in-
creases in the RMSSD, a HRV measurement indicating PNS activity,
whereas the effect of ISI1 (p¼0.0504) remained on trend-level. The
increased PNS activity is reflected by a prolongation of the longest interval
between two heart beats (RRI) within a stimulation window (all p<0.05)
indicating a temporal slowing of the heart rate. Furthermore, we applied a
repeated measures correlation that showed a significant positive correla-
tion between the change of SWA within the first five seconds of the
stimulation ON window and the change of RMSSD (rrm¼0.24, p¼0.03) and
the longest RR (rrm¼0.42, p<0.001) for all stimulation conditions.
Conclusions: Overall, our findings indicate that auditory slow wave
modulation increases SWA and subsequently, may evoke a temporally
coupled increase in PNS activity causing a temporal slowing of the heart
rate. Furthermore, the extent of the increase in PNS activity is positively
correlated with the increase in SWA. Thus, these findings suggests that
cardiovascular recovery conditions exists when slow waves are prevailing.
Acknowledgements: This work was conducted as part of the SleepLoop
Flagship of Hochschulmedizin Zürich and funded by the Swiss National
Science Foundation (PZ00P3_179795 to CL).

EFFECTS OF CLOZAPINE-N-OXIDE AND COMPOUND 21 ON SLEEP IN
LABORATORY MICE

J. Traut 1,2, J.P. Mengual 1, E. Meijer 1, L.E. McKillop 1, H. Alfonsa 1, A.
Hoerder-Suabedissen 1, S.M. Song 1, Z. Moln�ar 1, C.J. Akerman 1, V.V.
Vyazovskiy 1, L. Krone 1,3. 1Oxford University, Oxford, United Kingdom;
2 Freiburg University, Freiburg, Germany; 3University of Bern, Bern,
Switzerland

Introduction: Designer Receptors Exclusively Activated by Designer Drugs
(DREADDs) are chemogenetic tools to activate or inhibit a targeted cell
population. However, recent reports suggest that the prototypical DREADD
agonist, Clozapine-N-Oxide (CNO), can affect brain activity and animal
behaviour, putatively through conversion to clozapine. Despite the com-
mon use of DREADDs in neuroscience and sleep research, the potential
effects of CNO upon sleep have never been systematically tested.
Materials and Methods: We assessed sleep in 16 male C57BL/6 mice after
intraperitoneal injections of commonly used doses of CNO and Compound
21 (Cmpd-21), a DREADD agonist which cannot convert to clozapine. Mice
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were housed under a 12/12 h light/dark cycle, chronically recorded with
electroencephalography (EEG) and electromyography (EMG), and injected
at light onset. All mice received saline and 5 mg/kg CNO in a counter-
balanced design. Some animals also received 10 mg/kg CNO (n¼14), 1 mg/
kg CNO (n¼12), and 3 mg/kg Cmpd-21 (n¼7). Conditions were separated
by a rest interval of at least 72 hours.
Results: Compared to saline, CNO suppressed rapid eye-movement (REM)
sleep over the entire six hour observation period (F1.788,22.05 ¼ 7.382, p ¼
0.005). Changes in sleep architecture consisted of reduced sleep onset
latency and increased REM latency, particularly in the 1 mg/kg condition,
as well as an increased duration and reduced number of non-REM (NREM)
episodes for the 5mg/kg and 10mg/kg CNO conditions in line with a report
by Varin et al. 2018. We also found an increased duration and reduced
number of REM episodes for 10 mg/kg CNO. EEG NREM power spectra
showed a significant power increase between 0.5-1.25 Hz and decrease
above 6 Hz in the 5 mg/kg CNO condition. In addition, CNO reduced the
frequency of brief awakenings (4-16s wakefulness, F1.968,23.62 ¼ 10.38, p <
0.001) during the first two hours after injection. Interestingly, Cmpd-21
also suppressed REM sleep, increased the duration and reduced the
number of NREM episodes, and reduced the frequency of brief awakenings.
Conclusions: Our preliminary results indicate that CNO and Cmpd-21
affect sleep. The pattern is similar to sleep after clozapine injections in rats
(Sorge et al., 2004). However, the effects of Cmpd-21 suggest that even
without clozapine back-metabolism, DREADD agonists can exert behav-
ioural effects. This might be due to off-target binding at endogenous re-
ceptors (Jendryka et al., 2019). Our results require replication with
alternative CNO and Cmpd-21 products and in an optimised experimental
design. However, they indicate that chemogenetic experiments should
include a DREADD-free control group and highlight the need for novel
DREADD agonists and chemogenetic tools.
Acknowledgements: The authors declare no conflict of interest.

EFFECTS OF SLEEP DEPRIVATION IN THE PROCESS OF TAU PROTEIN
DEPHOSPHORYLATION FOLLOWING SYNTHETIC TORPOR IN THE RAT

A. Occhinegro 1, R. Amici 1, M. Cerri 1, T. Hitrec 2, D. Martelli 1, E.
Piscitiello 1, F. Squarcio 3, L. Taddei 1, D. Tupone 1, M. Luppi 1. 1University
of Bologna, Department of Biomedical and Neuromotor Sciences-Physiology,
Bologna, Italy; 2University of Bristol, School of Physiology, Pharmacology &
Neuroscience, Bristol, United Kingdom; 3University of WisconsineMadison,
Center for Sleep and Consciousness, Madison, United States

Introduction:One of the main hallmarks of tauopathies is the hyper-
phosphorylation of neuronal Tau protein. Interestingly, the accumulation
of hyperphosphorylated Tau (PPTau) also characterizes “synthetic torpor”
(ST), a torpor-like condition that can be pharmacologically induced in rats
(Cerri et al., 2013). However, after few hours of the recovery from ST, PPTau
levels reverse to control (Luppi et al., 2019). Since during the first hours of
the recovery from ST rats show a strong sleep-pressure, aim of the present
study has been to investigate the role of sleep in the dephosphorylation of
PPTau following ST.
Materials and Methods:Twelve Sprague-Dawley male rats (250-350g),
adapted to an ambient temperature (Ta) of 24±0.5� C and to a 12h:12h
Light-Dark cycle, were implanted under general anesthesia with a micro-
cannula in the Raphe Pallidus (RP). After one-week of recovery, ST was
induced for 6 hours according to the protocol described by Cerri et al.
(2013), by the repeated injection (one injection/h) in the RP of the GABA-A
agonist muscimol (100 nL - 1 mM). Soon after their return to normo-
thermia, animals were either sleep deprived by gentle handling for 3 (n¼3)
or 6 (n¼3) hours (R3SD and R6SD, respectively) or allowed to sleep
(normal sleep, NS) for 3 (n¼3) or 6 (n¼3) hours (R3NS and R6NS,
respectively). Soon after animals’ euthanasia, fresh sample of parietal
cortex (P-Cx) were collected in order to evaluate byWestern Blot the levels
of the following proteins and enzymes: AT8 (p[Ser202/Thr205]-Tau,
phosphorylated Tau form), Tau-1 (unphosphorylated Tau form), p
[Thr205]-Tau (a neuroprotective form of phosphorylated Tau; Ittner et al.,
2016); p[Ser9]-GSK3b (the inhibited form of the main kinase targeting
Tau); PP2A (the main phosphatase targeting Tau) and p[Ser473]-Akt2
(active anti-apoptotic factor and GSK3b inhibitor). Moreover, the plasma
levels of melatonin were determined by ELISA.
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Results:Overall, AT8 levels were reduced in the SD groups compared to the
NS ones (p<0.05), while Tau-1 levels were not significantly affected. A clear
trend towards higher p[Thr205]-Tau levels was also observed after SD. The
decrease in PPTau induced by SDwas accompanied by an increase in both p
[Ser9]-GSK3b and p[Ser473]-Akt2 levels, although statistical significance
was reached only for the latter (p<0.05). Also, PP2A levels were lower in
R3SD vs. R3NS (p< 0.05). Finally, melatonin levels were higher in R3SD vs.
R3 (p <0.05).
Conclusions:The present results indicate that SD soon after ST enhances
PPTau dephosphorylation, coherently with the observed concomitant in-
crease of p[Ser9]-GSK3b and p[Ser473]-Akt2. This molecular pattern is
known as being neuroprotective, and may be mediated by melatonin that
can activate Akt2 and, consequently, inhibit GSK3b by acting on the PI3K/
Akt2/mTOR antiapoptotic pathway (Risso et al., 2015). These findings open
interestingly translational perspectives in the use of sleep deprivation in
patients suffering from hypothermia-induced brain PPTau formation due
to general anesthesia (Whittington et al., 2013).
Acknowledgements: The authors wish to thank Fondazione Carisbo that
supported this work.

ELITE ATHLETES PILOT STUDY OLYMPIC GAMES RIO 2016

L. Bonamassa 1. 1UNIVE - Universit�a C�a Foscari Venezia, Venice, Italy

Introduction: The data suggest that shifting the time with late-night race
simulation tends to desynchronize circadian rhythms, compromising the
physiological and psychological state of athletes. The results indicated that
there are effects on HRV (cardiac variability), SQ (quality) and TMD (mood
disorders).
Materials and Methods: Three male swimmers (age 21± 1), qualified in
the sprint races for the 2016 Olympic Games in Rio. Monitored over the
course of a week of night training sessions with the same time schedule as
the Olympic semi-finals and finals. Athletes were monitored during sleep
for quality assessments (SQ,), where the ratio of total time in bed was
calculated using actigraphy (SenseWear, BodyMedia USA). The athletes
were monitored in the two days before the start of the protocol (T0) and in
the following days, respectively after 1, 3, 5 days (T1,T2,T3). Resting Heart
Rate (HRR) and Cardiac Variability (HRV) were evaluated upon awakening
(Minicardium, Hosand - Italy). All athletes responded to an "Evening/
Morning" questionnaire in relation to the chronotype profile. The assess-
ment of mood disorder using the "Total Mood Disturbance" (TMD) was
conducted before and after the week of night training. Nutrition has been
specially adjusted to contribute to the maintenance of sleep quality. For
each variable (mean and DS) a time-factor univariate ANOVA (T0-T1-T2-
Y3) was performed to compare the significant effects between the indi-
vidual sessions. At the same time, a t-test was performed to verify any
differences in the TMD (at the beginning and at the end of the protocol).
The significance level was set at p<0.05 using SPSS 15.0 Software.
Results: The data suggest that shifting the time with late-night race
simulation tends to desynchronize circadian rhythms, compromising the
physiological and psychological state of athletes. The main results indi-
cated that there are effects on HRV (cardiac variability), SQ (quality) and
TMD (mood disorders). The sleep detected is below the required physio-
logical limit and higher than the alert levels of partial deprivation, starting
from the second day of the protocol. Similar results were reported with a
study that predicted partial sleep deprivation for four days for 2.5h, with a
mood alteration, increased depression, tension, confusion, fatigue, rabies,
decrease in strength.
Conclusions: Increased sleep disorders, increased fatigue and tiredness,
as well as alterations of the nervous system are present in 82% of athletes
before competitions and seem to be assimilated to a state of overreaching
in the short term even in swimmers. The time shift was shown to have a
significant effect on the observed psychological and physiological vari-
ables, indicating potential effects on athletes' behaviour as early as day
two. Therefore, to limit the effects of an induced change in circadian
rhythms, proper education of the athlete seems to be particularly
effective.
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ARC GENOTYPE MODULATES SLOW WAVE SLEEP AND EEG SPECTRAL
POWER FOLLOWING TOTAL SLEEP DEPRIVATION

B. Satterfield 1,2, M. Finlay 1,2, L. Skeiky 1,2, D. Lawrence-Sidebottom1,3, M.
Schmidt 1,2, J. Wisor 1,2, H. Van Dongen 1,2. 1Washington State University,
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Introduction: The activity-regulated cytoskeleton associated protein
(ARC) gene is an immediate early gene that is involved in synaptic plas-
ticity. Evidence from a rodentmodel suggests that Arcmay also be involved
in sleep homeostasis. In humans, sleep homeostasis is manifested by a
marked increase in slow wave sleep (SWS) following acute total sleep
deprivation. There are large, trait individual differences in the magnitude
of this SWS rebound effect, with concomitant changes in EEG spectral
power. However, little is known about the molecular mechanisms regu-
lating the sleep homeostat and the expression of individual differences
therein. We sought to determine whether a single nucleotide poly-
morphism (SNP) of the ARC gene is associated with individual differences
in SWS rebound and EEG spectral power.
Materials and Methods: 50 healthy normal sleepers (27.3±4.9 years; 28
females) participated in one of two in-laboratory studies. Each participant
had a 10-hour baseline sleep opportunity (22:00e08:00), 38 hours of
consecutive wakefulness, then a 10-hour recovery sleep opportunity
(22:00e08:00). Sleep periods were recorded polysomnographically and
scored visually according to standardized criteria. Genomic DNA was
assayed for the ARC c.*742+58C>T non-coding SNP, rs35900184. The ge-
notype effect on time spent in SWS was assessed using mixed-effects
ANOVA with fixed effects for ARC genotype, night, and their interactions.
Log-transformed spectral power over 0.2 Hz frequency bins in each of four
frequency bands e delta (0.8e4.0 Hz), theta (4.2e8.0 Hz), alpha (8.2e12.0
Hz), and beta (12.2e16.0 Hz)ewas analyzed by band using amixed-effects
ANOVAwith fixed effects for ARC genotype, night, frequency bin, and their
interactions. All analyses included study and age as covariates and a
random effect over subjects on the intercept.
Results: The genotype distribution in this sample was 33 C/C homozy-
gotes,11 C/T heterozygotes, and 6 T/T homozygotes. Therewas a significant
ARC x night interaction on SWS rebound (F2,47¼4.84, p¼0.012). C/C ho-
mozygotes exhibited 60.4±3.0 minutes more SWS, whereas C/T hetero-
zygotes exhibited only 46.0±5.2 minutes and T/T homozygotes only
42.4±7.1 minutes more SWS during recovery sleep compared to baseline.
There was also a significant ARC x night interaction on theta (F2,1833¼5.94,
p¼0.003) and alpha (F2,1833¼8.58, p<0.001) power. C/C homozygotes had
18.9% more theta power and 8.7% more alpha power, whereas C/T het-
erozygotes had 17.9% more theta and 7.6% more alpha power and T/T ho-
mozygotes had 20.0% more theta power and 15.1% more alpha power
during recovery sleep compared to baseline sleep.
Conclusions: Our results show that ARC genotype is associated with in-
dividual differences in SWS and in NREM EEG spectrum responses to sleep
deprivation. ARC appears to mediate these physiological responses to sleep
loss through two seemingly distinct dynamics, with homozygosity for the
T allele being associated with a blunted SWS response and an amplified
increase in spectral power in the theta and alpha bands. The functional
implications of these ARC effects remain to be determined.
Acknowledgements: Research supported by ONR grant N00014-13-1-
0302, NIH grant R21CA167691, and USAMRDC grant W81XWH-18-1-0100.
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EXAMINING THE IMPACT OF EXPOSURE TO NATURAL & BUILT
ENVIRONMENTS ON CHILDREN'S SLEEP DURATION

J. Gilliland 1,2. 1Western University, Geography & Environment, Health
Studies, Paediatrics, Epidemiology & Biostatistics, London, Canada;
2 Lawson Health Research Institute, Children's Health Research Institute,
London, Canada

Introduction: Inadequate sleep among school-aged children is a critical
public health issue which has been linked to a variety of physical health
problems. Lack of quality sleep can also negatively impact cognitive
functioning and social behaviours. A growing body of research suggests
that exposure to natural environments can have positive benefits for
children's physical health, emotional well-being, and cognitive develop-
ment. The purpose of this study is to examine the impacts of children's
daily exposure to different environments (natural and built) on their sleep
duration.
Materials and Methods: Data was collected for 614 children (aged 9-14
years) drawn from 22 elementary schools throughout London, Ontario.
Participants completed the two-week STEAM (Spatial Temporal Environ-
mental Activity Monitoring) protocol which involved completion of a
survey, daily activity diary, and tracking the time they spent in different
environments with a portable GPS for two weeks. Hierarchical multiple
linear regressions were used to explore the relationship between chil-
dren's sleep duration and exposure to neighbourhood level environmental
features.
Results: In addition to a number of important individual level variables,
analysis revealed that the amount of time spent in public parks and green
spaces during the day had a positive impact on children's sleep duration.
Implications for policy will be discussed.
Conclusions: This research fills gaps in our understanding of how natural
and built environments may influence children's sleep. Implications for
future research and policy will be discussed.
Acknowledgements: Thanks to research staff of the Human Environments
Analysis Lab at Western University. This research was supported through
grants from the Children's Health Research Institute, Canadian Institutes of
Health Research and the Heart and Stroke Foundation of Canada.

FAVORIRE L’APPRENDIMENTO DI VOCABOLI DURANTE IL SONNO
ATTRAVERSO UN SISTEMA DI CLOSED-LOOP TARGETED MEMORY
REACTIVATION IN SETTING DOMESTICO: UNO STUDIO PILOTA

F. Salfi 1, A. D'Atri 1, B. Arnone 1, G. Amicucci 1,2, L. Viselli 1, D.
Corigliano 1,2, D. Tempesta 1, M. Ferrara 1. 1University of L'Aquila,
Department of Biotechnological and Applied Clinical Sciences, L'Aquila,
Italy; 2 "Sapienza" University of Rome, Department of Psychology, Rome, Italy

Introduzione: Il sonno svolge un ruolo cruciale nel consolidamento delle
memorie. La Targeted Memory Reactivation (TMR) �e una tecnica in grado di
manipolare il processamento notturno delle memorie, tipicamente uti-
lizzata in setting laboratoriale. Stimoli sensoriali presenti nel contesto di
apprendimento vengono usati per riattivare in maniera non invasiva tracce
mnestiche durante il sonno profondo (N3). Considerando la vasta letter-
atura scientifica che supporta l’efficacia della TMR nel favorire il con-
solidamento delle memorie, il passo successivo consiste nella traslazione
di questo paradigma alla vita di tutti i giorni. Pertanto, abbiamo sviluppato
un sistema portatile per la presentazione automatica di stimoli uditivi
durante la fase N3 (closed-loop TMR, CL-TMR) che si basa sulla regis-
trazione dell’attivit�a EEG di una headband EEG commerciale. Tale sistema �e
stato utilizzato per favorire il consolidamento di memorie dichiarative
attraverso la presentazione di suoni durante il sonno in un setting
domestico.
Metodologia: Dodici studenti universitari, (et�a media ± deviazione stan-
dard, 24.50 anni ± 2.32) hanno partecipato allo studio pilota. Nel tardo
pomeriggio, i partecipanti hanno svolto un compito di apprendimento di
vocaboli che richiedeva l’acquisizione della traduzione italiana di pseudo-
parole (e.g., “tacipaca”), seguito da una sessione di test (T1) . Durante la
notte, met�a delle pseudo-parole �e stata ripresentata acusticamente
durante la fase ascendente delle oscillazioni lente attraverso il sistema di
CL-TMR. Met�a dei suoni consisteva nelle pseudo-parole tradotte
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correttamente nella sessione T1, mentre l’altra met�a era composta da
quelle pseudo-parole la cui traduzione non era stata appresa. I segnali EEG
sono stati acquisiti utilizzando la Dreem Headband (Rythm SAS, Paris,
France), il cui algoritmo di detezione delle oscillazioni lente �e stato uti-
lizzato per innescare la presentazione dei suoni. La rievocazione mnestica
�e stata misurata al mattino seguente (T2). �E stata valutata la differenza tra
T1 e T2 delle pseudo-parole tradotte correttamente, confrontando la per-
formance per le pseudo-parole presentante durante la notte con quelle non
presentate. A livello elettrofisiologico, sono stati valutati i potenziali
evento-correlati (ERP) e la perturbazione spettrale evento-correlata alle
stimolazioni nel range 5-18 Hz. Sono state confrontate le risposte corticali
associate a una corretta traduzione al mattino con quelle associate a una
mancata/errata traduzione.
Risultati: La riesposizione alle pseudo-parole durante il sonno migliorava
la memoria per le rispettive traduzioni italiane (media ± deviazione
standard, +13.20% ± 20.75) rispetto a quelle non presentate (-5.26%
±22.31; p¼0.04). Le effettive riattivazioni erano associate a una maggiore
positivit�a e negativit�a frontale degli ERP. L’analisi tempo-frequenza ha
evidenziato un incremento nella banda spindle a 1000e2000 msec dall’i-
nizio della stimolazione (p<0.05) come correlato della riattivazione delle
tracce mnestiche correttamente rievocate al mattino.
Conclusioni: Questo studio pilota dimostra la validit�a del sistema di CL-
TMR nel favorire l’apprendimento di memorie durante il sonno in un
setting domestico. Una stimolazione efficace determina un successivo
aumento di attivit�a spindle, confermando l’implicazione di specifiche
dinamiche oscillatorie nell’effetto della TMR. L’utilizzo di un sistema por-
tatile di CL-TMR potrebbe aprire la strada all’applicazione del paradigma di
TMR alla vita quotidiana, promuovendo quei ritmi elettrofisiologici coin-
volti nel consolidamento sonno-dipendente delle memorie.

FREQUENCY OF OBSTRUCTIVE SLEEP APNEA SYNDROME IN
AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY DISEASE PATIENTS

E. Atahan 1, S.F. Yalin 2. 1 Istanbul Cerrahpasa University, Chest Diseases,
Istanbul, Turkey; 2 Sa�glık Bilimleri University, Nephrology, Istanbul, Turkey

Introduction: Autosomal dominant polycystic kidney disease (ADPKD),
the most common inherited renal cystic disease, is characterized by pro-
gressive cyst growth in the kidney and other organs.Cyst expansion leads
to focal areas of renal ischemia Increased activity of the renin-angiotensin
system (RAS) secondary to ischemia seems to play an important role in the
rise in blood pressure.On the other hand, obstructive sleep apnea (OSA)
which is most seen sleep-disordered breathing, is characterized by apneas,
hypopneas related to repeated upper airway obstruction during sleep,
leading to intermittent hypoxaemia and sleep fragmentation(5). Hypoxia
stimulates RAS activation. This activation leads to local inflammation in the
carotid body which plays a pathogenic role in sleep apnea. Moreover, this
activation leads to increase in blood pressure.In this study, we investigated
the frequency of obstructive sleep apnea syndrome (OSAS) in ADPKD pa-
tients either with chronic kidney failure (CKF) or not. We also compared
frequency of OSAS between ADPKD patients and a control group with
normal kidney function and normal blood pressure. We also aimed to see
effect of RAS blockage on obstructive sleep apnea.
Materials and Methods: We recruited 51 ADPKD patients for the study.
Additionally, presence of sleep apnea syndrome symptoms, other comor-
bidities including hypertension, use of ACE-I or ARB were asked to all
participants. Finally, 43 patients were enrolled into polysomnography
(PSG) study. In-laboratory full night PSG which is gold-standard diagnostic
test for OSA was performed to all participants. Patients with apnea
hypopnea index (AHI) score higher than 5 were accepted as having
OSAS.Patients with eGFR values below 60 ml/min were accepted as CKF
patients. We matched the patients and controls with normal kidney
function and normal blood pressure.
Results: 26 patients had OSAS in the study group. Regarding severity of
OSAS among 26 patients, 16 patients had mild OSAS, 7 patients had
moderate OSAS and 3 patients had severe OSAS. Frequency of OSAS in
patients with eGFR levels below 60 ml/min were significantly higher than
individuals with eGFR levels above 60 ml/min( 14/17(82,3%); 12/23(52,1%),
respectively, p:0,048). In terms of presence of OSAS, there was no signifi-
cant difference between ADPKD and control groups (p¼0,367). Subgroup
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analysis of study group was conducted and subgroups were compared
with control groups after adjusting age, gender and BMI. Regarding pres-
ence of OSAS, there was no significant difference between e-GFR>60 ml/
min ADPKD patients and control group(p¼0,759). However, there was
significant difference between e-GFR<60 ml/min ADPKD patients and
control group(p¼0,018). Regarding effect of RAS blockage on frequency of
OSAS in hypertensive ADPKD patients, there was no significant difference
in terms of OSAS between patients using ACE-I/ARB compare to patients
not using RAS blockers (18/27(66,6%), 3/5(60%), respectively; p¼0,77)
Conclusions: It is well known that ESRD (e-GFR<15 ml/min) is associated
with sleep disorders. In our study, we showed that ADPKD patients with
CKF(e-GFR 15-60 ml/min) had higher rate of OSAS compare to non-CKF
patients and healthy control group. As conclusion, uremia progression of
rather than RAS activation seems to play a role for OSAS in ADPKD patients.
Acknowledgements: We thank Dr. Sinan Trabulus.

HEARTBEAT-RELATED RESPONSES OF FRONTAL CORTICAL NEURONS IN
THE SLEEP-WAKE CYCLE IN CATS

V. Lavrova 1. 1 Institute for Information Transmission Problems (Kharkevich
Institute) RAS, Moscow, Russian Federation

Introduction: The visceral theory of sleep (Pigarev, 2013) assumes that the
cerebral cortex switch to the analysis of interoceptive information coming
from visceral organs during sleep. This was first confirmed in gastroin-
testinal tract researches, when cortical responses related to its activity
were actually detected in visual cortical areas during sleep. Moreover, we
found some sleep-related responses for cardiac activity on iEEG and local
field potentials (LFPs), which appeared in normal sleep in frontal and
insular cortical region. This study aimed to explore heartbeat-related
activitation of single neurons in frontal cortex regions during sleep-wake
cycle.
Materials and Methods: In two adult cats, LFP and neuronal firing were
recorded with transcranial intracerebral bipolar microelectrodes from
frontal cortex. Electrodes’ placement was selected according to pre-
existing assumptions about the possible whereabouts of cortical areas
related to heart activity. ECG was recorded with two electrodes located in
the stomach and on the cat�s head. We recorded iEEG, breath rhythm and
eye movements as well, to identify the sleep phases. Our analysis included
2-5 hours records, with periods of wake, normal NREM and REM sleep. The
processing and statistical analysis were made with Spike2 CED, including
special self-made scripts.
Results: In 20 records, we marked out over 120 single neurons. Heartbeat-
related responses as changes of neuronal firing were found in 32,4%, in
frontal cortex of both hemispheres. This connection between neuronal
firing and cardiac activity appeared during slow-wave sleep but was not
observed in wakefulness.
Conclusions: Now we see that information related to cardiac activity
reaches cerebral cortex during sleep indeed. Our results confirm that ce-
rebral cortex becomes visceral-analyzing during sleep, and this special
brain-heart axis develops information in sleep in order to restore the so-
matic functionality of all the body organ systems.
Acknowledgements: This study was supported by RFBR grant No 16-04-
00413.

HUMAN SERUM PROTEIN CHANGES AFTER 6 H OF SLEEP DEPRIVATION
INVESTIGATED WITH NEWER PROTEOMIC METHODS

A.A. Bjørkum1, J.T. Olsen 1, H. Hvesser 1, N. Omar 1, F. Berven 2,3, E.
Birkeland 2,3. 1Western Norway University of Applied Sciences, Department
of Safety, Chemistry and Biomedical Laboratory Sciences, Bergen, Norway;
2University of Bergen, The Department of Biomedicine, Bergen, Norway;
3 The Proteomics Unit at the University of Bergen (PROBE), Bergen, Norway

Introduction: Sleep-wake associated studies using omic-methodology are
increasing (O’Callaghan et al. 2019). Studying effects of partial sleep
deprivation (SD) at night using proteomics- and systems biological
approach has been sparse (Mauvoisin, 2019 and Noya et al. 2019). Earlier
finding revealed changes in 34 proteins in human blood serum after 6 hour
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of sleep deprivation at night (Bjørkum et al. 2021). The aim of this study
was to further identify differentially expressed proteins in human blood
serum after loss of 6 h sleep at night using newer proteomic methods and
exploring systems biological databases.
Materials and Methods: In a within subject-design-study a control night
were the participants (n¼6 females) slept from 10:00 pm to 07:00 am and
the following night sleep deprivation (SD) was performed from 10.00 pm
to 04:00 am. Sleep/wake data can be found in Bjørkum et al. 2021. Venous
blood was sampled at 4:00 am. Proteins from blood serum was heat de-
natured at 95C� for 5min, prior to reduction (DiThioThreitol) and alkyl-
ation (Iodoacetamide). Denatured proteins were digested overnight (16h)
at 37C� and desalted using Oasis (waters) spin columns. Desalted proteins
were lyophilized and dissolved in HEPES buffer (pH 8.5). TMT-labels were
added to each sample (16plex, ThermoFisher), and desalted and lyophi-
lized prior to high-pH fraction using an offline HPLC (Waters, HPLC). The
samples were run a Orbitrap Exploris masspectrometer (ThermoFisher)
coupled to an Ultimate 3000 HPLC. Raw-files were search against the
Swissprot database using Proteome Discoverer 2.5. Further analysis of the
data was performed in Perseus. Gene ontology analysis were performed
using Gene Set Enrichment Analysis, Omim, Webgestalt.
Results: We identified 590 proteins, 63 proteins were differentially
expressed, 25 upregulated and 38 downregulated. The 63 proteins took
part in 229 biological processes and 31 molecular functions.
The differentially expressed proteins after 6 hours of sleep deprivation at
night could be linked to affected biological processes such as e.g., immune-
, coagulation- and metabolic related cellular processes. Also, proteins
associated with pathological conditions such as cardiovascular- and de-
mentia related diseases and various types of cancer were affected.
Earlier published omic-studies after lack of sleep indicate cellular stress
reflected in a distinctly changed serum proteome by identifying specific
protein markers to reveal distinctly affected biological processes, molec-
ular functions, cellular pathways, DNA damage and repair and disease
related proteins after sleep deprivation (see refs. In Bjørkum et al. 2021).
Impaired immune system and diseases associated with sleep deprivation
have been reported (Bjørkum et al. 2021, Ma et al, 2018; O’Callaghan et al.
2019, Pellegrino et al., 2012 and Pinotti et al., 2010).
Conclusions: Acute sleep deprivation as little as 6h at night, at least in
females, affects several differential expressed proteins taking part in
several distinct biological processes- and molecular function categories.
Also, the differentially expressed proteins are related to pathological
associated conditions like impaired coagulation, oxidative stress, inflam-
mation and immune suppression, neurodegenerative related disorders,
and cancer. This is in line with earlier studies from our group (Bjørkum et
al. 2021).
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HYPOCRETIN RELEASE AND PLASTICITY OF HYPOCRETINERGIC
RECEPTORS IN A PHARMACOLOGICAL MODEL WITH NARCOLEPSY-
LIKE FEATURES INDUCED BY SUVOREXANT IN RATS

C. Carrera-Ca~nas 1,2, M. Garz�on 1, M. Callejo 1, I. De Andr�es 1. 1Universidad
Aut�onoma de Madrid, Anatomy, Histology and Neuroscience, Madrid,
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Introduction: The hypocretinergic (Hrct) system is a neuromodulatory
network involved in many physiological processes among which is the
control of the sleep-wake cycle. This system comprises two excitatory
hypothalamic neuropeptides -Hrct1 and Hcrt2 (or orexins A/B)- and two
G-protein-coupled receptors -HcrtR1 and HrctR2- widely distributed
throughout the central nervous system. Malfunction of this system is
related to narcolepsy. Low or undetectable levels of Hcrt1 in cerebrospinal
fluid (CSF) constitutes a diagnostic criterion for Narcolepsy Type I. In the
present study we have used Suvorexant, a dual Hrct receptor antagonist, to
obtain a pharmacological experimental model with Narcolepsy-like fea-
tures in rats by blocking the two Hrct receptors. In this model we have
explored CSF Hcrt1 levels and HrctR1 and HcrtR2 expression within the
hypothalamus.
Materials and Methods: In three groups of 8 rats daily i.p. injections of
Suvorexant (10 or 30 mg/kg doses) or vehicle (DMSO) were done in the
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dark period for 7 days. Body weight was monitored throughout the
treatment. After treatments, CSF Hcrt1 concentration was determined by
competitive enzyme immunoassay (EK-003-30, Phoenix Pharmaceuticals
Inc). HcrtR1 and HcrtR2 levels within the hypothalamus were analyzed by
western blotting (HcrtR1 antibody - ab68718; HcrtR2 antibody -
ab183072). Paired t-tests, ANOVAs for repeatedmeasures and independent
samples, and post-hoc Fisher PLSD test were used for statistical
comparisons.
Results: Systemic blockade of the hypocretinergic transmission with the
high dose of Suvorexant produced a statistical significant increase in body
weight by the end of the treatment. In control conditions hypothalamic
HcrtR1 expression was significantly higher than that of HcrtR2. The high
dose of Suvorexant also produced statistical significant changes in both,
Hrct1 levels in CSF and HrctR1 expression in the hypothalamus, while, not
significant changes occurred with the low dose. That is, daily i.p. admin-
istration of 30mg/kg of Suvorexant produced a significant decrease in
Hcrt1 concentration in CSF together with a significant overexpression of
HcrtR1 in the hypothalamus with respect to the control group. HcrtR2
hypothalamic levels did not change significantly.
Conclusions: The pharmacological model with narcolepsy-like features
induced by chronic administration of high doses of suvorexant showed a
significant increase in body weight and a significant decrease in CSF Hcrt1
levels as observed in narcoleptic type1 patients. These effects were
accompanied by a compensatory overexpression of HcrtR1 in the hypo-
thalamus while HcrtR2 expression remained almost unchanged. Alto-
gether, they indicate an autoregulatory role of HcrtR1 within the
hypothalamus for the synthesis and/or release of hypocretins.
Acknowledgements: This study was supported by FI19058 FEDER grant

INVESTIGATING THE RELATIONSHIP BETWEEN SLEEP AND FASTING-
INDUCED TORPOR IN THE LABORATORY MOUSE
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Introduction: Torpor is a controlled state of hypometabolism that many
species utilise to conserve energy. It is thought that there is a relationship
between torpor and sleep. For example, torpor is entered via non-rapid eye
movement sleep (NREMS), and a rebound in slow wave activity (SWA, EEG
power density between 0.5-4 Hz) is observed in sleep immediately
following arousal from torpor in Djungarian hamsters. Laboratory mice are
known to readily enter bouts of torpor when undergoing food restriction
protocols, which are commonly used in sleep and circadian studies, and
behavioural neuroscience. However, the relationship between euthermic
sleep and torpor in laboratory mice has not been well characterised, as
such torpor induction may be confounding data generated in these fields
when food restriction (FR) is used. The aim of this study was to further
investigate how torpor and euthermic sleep processes interact.
Materials and Methods: Chronic EEG/EMG implants were performed in
adult male C57Bl/6J mice (n¼4). Mice subsequently underwent a 6-hour
sleep deprivation (ZT 21-3) under ad libitum feeing conditions. Following a
recovery period, mice were fed once daily and maintained at ~85% of their
free feeding weight to induce torpor. Peripheral body temperature (Tskin)
was continuouslymonitored using non-invasive thermal imaging cameras,
to detect hypothermia bouts associated with torpor. Torpor bouts were
operationally defined as a Tskin of >2 standard deviations below baseline
for at least 1 hour. Once the animals were reliably entering torpor, another
6-hour sleep deprivationwas conducted, followed by feeding. As a control,
mice were also fed following a ~6-hour torpor bout occurring between ZT
21-3. Vigilance states were scored offline by visual inspection of EEG/EMG
signals in 4s epochs.
Results: On days where no manipulations where performed, mice spent a
greater percentage of time in NREMS during FR compared to during ad
libitum (56% vs 38%, P<0.05). In the 6 hours following sleep deprivation,
mice spent significantly less time in NREMS when food restricted
compared to when fed ad lib (52.1 ± 2.5% vs 62.9 ± 4.9%; p¼0.04). Mice fed
after a torpor bout also spent less time in NREMS compared to post-sleep
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deprivation in ad libitum conditions (48.6 ± 3.8% vs 62.9 ± 4.9%; p<0.05).
In the 24 hours following sleep deprivation/torpor, mice spent more time
in NREMS (Ad lib: 42.6 ± 5.1%; FR: 50.8 ± 2.1%; Torpor: 53.1 ±2.9%), but less
time in REMS (Ad lib: 7.0 ± 1.4%; FR: 6.0± 1.3%; Torpor: 6.2 ± 1.3%), when
undergoing food restriction although these differences were not signifi-
cant (P>0.05). In all conditions, initial sleep after sleep deprivation or
torpor was characterised by increased levels of SWA. However, peak SWA
in the FR and post-torpor condition was delayed and lower than during ad
libitum conditions (Ad lib peak: 153 ± 1.3%; FR peak: 118 ± 2.1%; Torpor
peak: 98 ± 4.6%).
Conclusions: Our preliminary results support the notion that daily sleep
architecture is altered in association with fasting-induced torpor in mice,
but provide limited evidence for that fasting-induced torpor is a sleep-
depriving state.
Acknowledgements: NC3Rs (NC/S001689/1)

MACHINE LEARNING APPROACH FOR DETECTION OF INTRACRANIAL
INTERICTAL DISCHARGES IN THE MEDIAL TEMPORAL LOBE DURING
SLEEP
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Introduction: Interictal epileptiform discharges (IEDs) are brief parox-
ysmal electrographic events observed between spontaneous recurrent
seizures in epilepsy patients. IEDs (i) have a duration of 70e200ms (for a
sharp wave) or 20e70ms (for a spike), (ii) entail an abrupt change in po-
larity, (iii) have a restricted physiological spatial field, and (iv) are most
prevalent in non-rapid eye movement (NREM) sleep. IEDs occurring in the
medial temporal lobe (MTL) during sleep may impair memory by affecting
hippocampal-cortical coupling, and their reliable detection has clinical
value in epilepsy and other neurological conditions. Here we set out to
develop and validate automatic detection of IEDs with a machine learning
approach in intracranial EEG (iEEG) and in scalp EEG.
Methods: Six drug-resistant mesial temporal lobe epilepsy (MTLE) pa-
tients underwent clinical pre-surgical evaluation and were implanted with
intracranial depth electrodes in the MTL. Overnight iEEG recorded with
Blackrock system, referenced to a central scalp electrode sampled at 2KHz
and bandpass- filtered between 0.1-500Hz. Sleep was scored using
established guidelines of the American Academy of Sleep Medicine. We
focused on three channels per hemisphere: the anterior hippocampus
referenced to Cz, the anterior hippocampus referenced to adjacent elec-
trode (5mm more laterally), and the amygdala referenced to Cz. Pre-
processing included segmentation of the signal to 250ms intervals and
extraction of signal features for the current and the previous interval, such
as spectral power in specific frequency bands and statistical features such
as variance and skewness. Then, we split intervals randomly into train
(75%) and test (25%) subsets and trained two algorithms- Random forest
and LightGBM. The first task aimed at detecting IEDs in iEEG. To this end,
we used a dataset that contained 337 IEDs in NREM sleep (overall: 30
minutes, n¼6) tagged by an expert neurologist. The second task aimed at
detecting IEDs in a limited number of scalp EEG (Fz, Cz, Pz) and EOG
electrodes. To this end, we used the results from the first model on the
entire overnight dataset. This dataset contained 3466 IEDs (overall: 40
hours, n¼6) as tagged by the random forest classifier. For each task and
algorithm, we assessed the test results using standard metrics of precision
(number of positive class predictions that indeed belong to the positive
class) and recall (also known as sensitivity; number of positive class pre-
dictions out of all positive examples in the dataset).
Results: Results of the first task (automatic detection in intracranial data)
were assessed by comparing model outputs to manual annotation by
expert neurologists. We obtained with random forest classifier: pre-
cision¼92% and recall¼66%, and with LightGBM classifier: precision¼88%
and recall¼74%. Results of the second task (automatic detection in scalp
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EEG/EOG electrodes) were assessed by comparing model outputs to the
automatic intracranial results. We obtained with random forest classifier:
precision¼77% and recall¼2%, and with lightGBM: precision¼67% and
recall¼3%.
Conclusion: The presence of a small (<5%) subset of IEDs in theMTL can be
automatically detected with acceptable (>75%) precision non-invasively.
We are now exploring the extent to which our models can generalize
across individuals.
Acknowledgment: Supported by the European Research Council (ERC-
2019-CoG 864353).

MORNING PERCEPTION OF SLEEP, STRESS AND MOOD, AND ITS
RELATIONSHIP WITH OVERNIGHT PHYSIOLOGICAL SLEEP PROCESSES
IN ADOLESCENTS
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Introduction:Adolescence is characterized by profound biopsychosocial
maturation, including changes in sleep physiology and behavior.
Insomnia frequently emerges in adolescence, toward a greater prevalence
in older girls. Although the objective-subjective sleep discrepancy is
among the principal factors considered in insomnia diagnosis, the extent
to which the profound developmental sleep changes occurring in
adolescence are reflected in changes in subjective sleep perception is still
unknown. In this study we aimed to investigate age- and sex-dependent
differences in morning sleep perception, mood (e.g., sadness, stress, ir-
ritability), and readiness (e.g., concentration, fatigue, readiness), and
explore the physiological correlates (polysomnographic (PSG) and elec-
troencephalographic (EEG) sleep measures, and indices of sleep cardiac
autonomic function) of morning perception of sleep, mood and readiness,
in adolescents.
Materials and Methods:The sample consisted of 137 healthy adolescents
(Age Range: 12-21 years; Mean Age: 15.5±2.3 y; 61 girls; Body Mass Index:
21.9 ±4.8 kg�m-2; 105 Caucasian), who were participating in the baseline
sleep study of the National Consortium on Alcohol and Neurodevelopment
in Adolescence (NCANDA) at SRI International (N¼ 109) and the University
of Pittsburgh (N ¼ 28). Participants underwent a laboratory-based PSG
evaluation and rated their sleep quality, mood, and readiness the following
morning. PSG, EEG, and autonomic indices were included in models to
determine predictors of morning sleep perception, mood and state of
readiness. Analyses were performed using Lasso predictor selection and
linear regression with robust variance estimates.
Results:There was a significant effect of age for perceptions of sleep, with
older adolescents reporting a deeper and less restless sleep than younger
adolescents (p<0.05), however, they also reported more awakenings than
younger adolescents (p<0.05). There were no sex differences in percep-
tions of sleep, however, older boys had greater discrepancy between the
subjective and objective assessments of time spent awake at night (i.e.,
underestimation of PSG wakefulness), compared to younger boys and
younger and older girls (p<0.05). Overall, PSG, EEG, and autonomic (heart
rate and vagal-associated heart rate variability) measures explained be-
tween 3% and 29% of variance in morning sleep perception, mood, and
readiness indices. Equally for both sexes, PSG measures (sleep timing,
duration, and continuity) were the strongest predictors of morning self-
reported measures, however, quantitative sleep EEG delta activity and
autonomic measures also contributed to predicting sleep depth and rest-
lessness, alertness, fatigue, sensation of being exhausted, and irritability
(p<0.05).
Conclusions:For both boys and girls, the subjective experience of sleep is a
complex and multi-component phenomenon, in which distinct physio-
logical sleep processes only partially contributing to the morning
perception of sleep and related measures of mood and readiness.
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NEURONS IN PREFRONTAL CORTEX RESPOND TO SLEEP DEPRIVATION
BY INITIATING SLEEP PREPARATORY BEHAVIOUR AND NREM SLEEP
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Introduction: Animals undertake specific behaviours before sleep, yet
little is known about whether these innate behaviours, such as nest
building, are actually an intrinsic part of the sleep-inducing circuitry. The
prefrontal cortex (PFC) contributes to executive functions and planning
and is particularly sensitive to sleep deprivation. We examined the role of a
subset of mouse PFC somatostatin/GABAergic (SOM/GABA) neurons which
we found become activated during sleep deprivation.
Materials andMethods:We used cfos-based activity tagging to selectively
capture SOM/GABA neurons in the mouse PFC cells that became active
with sleep deprivation. To dissect the behavioural functions of these SOM/
GABA cells, tagged mice were then challenged both chemogenetically and
optogenetically. Projection specificities of the cells were tested by immu-
nochemistry and electrophysiology.
Results: We found that mouse PFC SOM/GABA neurons, which become
activated during sleep deprivation, induce sleep preparatory behaviour
(nest building) when directly re-activated. Furthermore, if their activation
is prolonged, these tagged neurons induce sustained global NREM sleep.
We also found that these sleep-deprivation tagged PFC SOM/GABA neu-
rons have long-range projections to the lateral preoptic (LPO) and lateral
hypothalamus (LH) and these projections govern induction of nesting and
NREM sleep respectively.
Conclusions: Our findings provide a circuit link for how the PFC responds
to sleep deprivation by coordinating sleep preparatory behaviour and
subsequent sleep. In the case of the PFC, with its role in executive function
and planning, a direct connection to hypothalamic centres to initiate sleep
preparation, and to help reinforce global sleep, could be a survival
advantage to ensure the animal is in a safe place prior to sleeping.
Acknowledgements: This work was supported by theWellcome Trust, the
UK Dementia Research Institute at Imperial College, an MRC UK DRI stu-
dentship, an Imperial College Schrodinger Scholarship, an Imperial Col-
lege/China Scholarship scheme, and EPSRC studentship, EPSRC Centre for
Doctoral Training in Neurotechnology for Life and Health.

OBESITY-HYPOVENTILATION SYNDROME PREVALENCE IN PATIENTS
WITH METABOLIC SYNDROME: INTERMEDIATE ANALYSIS ESTIMATES
OBESITY-RELATED SLEEP HYPOVENTILATION PREVALENCE AT 6%
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Introduction: Obesity-hypoventilation syndrome (OHS) is defined by the
combination of obesity (Body-Mass Index (BMI) �30kg.m-2), sleep-disor-
dered breathing , and awake daytime hypercapnia (awake resting PaCO2 >
45 mm Hg at sea level), after excluding other causes for hypoventilation.
Worldwide OHS prevalence is estimated to be 10-20% in obese patients
with obstructive sleep apnea (OSA) and 0.4% in the general adult popu-
lation but is still unknown in France. Although frequently associated with
OSA, it is a distinct clinical entity. The European Pneumology Society stages
OHS severity from 0 (no OHS), 1-2 (obesity-related sleep hypo-
ventilationmeasured by nocturnal capnography) to 3-4 (daytime hyper-
capnia). Under-diagnosed, OHS is most often discovered during an acute
respiratory failure, which increases health-related costs and risk of hos-
pitalization and death. It is thus critical to determine the prevalence of
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early stages OHS (1-2) thanks to the use of capnography, and the clinical
and environmental predictive factors within this obese population.
Materials and Methods: In this prospective multi-centric observational
study, inclusion criteria were adults patients with obesity without past or
current non-invasive ventilation or continuous positive pressure treat-
ment and no recent hospitalization. In this intermediate analysis, OHS
prevalence and staging, BMI and associated factors (gender, age, mean
peripheral saturation, night-time desaturation < 90% (min and % of total
sleep time), arterial blood gases values, SF-36 quality of life measurement,
Ricci & Gagnon physical activity assessment, Epworth) were examined
from the first 100 patients (67% women).
Results: In these patients, the prevalence of early stage OHS was 6% that is
not routinely assessed. Stage 0were 68% and stage 3-417%. Early stage OHS
was associated with elevated level and duration of night-time hypercapnia
(PtCO2 ¼ 51.62mmHg ±6.88, P<0.001; Time PtCO2 > 50 mmHg ¼ 144min
±166, P<0.001), hypoxemia (PaO2 ¼ 82.55mmHg ± 14.32, P¼0.015), lower
pH (7.4 ± 0.03, P¼0.0086) and elevated bicarbonate (HCO3- ¼ 26.05mmol/
L ± 0.92, P<0.001). No difference on BMI, apnea-hypopnea index, physical
activity or Epworth score was found among groups.
Conclusions: These results suggest that the use of capnography recording
allowed to determine the existence of early stage OHS which may be of
clinical relevance and independent from BMI.
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ONE-NIGHT TOTAL SLEEP DEPRIVATION DID NOT ALTER THE EFFECTS
OF PAVLOVIAN CUES ON INSTRUMENTAL RESPONSES FOR HIGHLY
PALATABLE FOOD REWARDS
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Introduction: Inadequate sleep is a risk factor for obesity. Prior studies
suggest that sleep-deprived individuals may consume more calorie-dense
food. The mechanisms underlying such change is unclear. The present
study aimed to evaluate if sleep deprivation altered the effects of cues on
one’s instrumental responses for highly palatable food rewards using the
Pavlovian-Instrumental Transfer (PIT) paradigm. The PIT paradigm
allowed for the evaluation of specific transfer effects, i.e., increased
instrumental responding for a food reward in the presence of a condi-
tioned cue associated with that specific food reward, and general transfer
effects, i.e., increased instrumental responding for a food reward in the
presence of a conditioned cue associated with other food rewards. It was
hypothesized that one-night total sleep deprivation would elevate specific
and general transfer effects.
Materials andMethods: Awithin-individual randomized crossover design
was used. A sample of 96 healthy adults (mean age ¼ 25.41 years, SD ¼
8.01, range ¼ 18-51; BMI ¼ 21.41, SD ¼ 3.52, range ¼ 16.61-40.16) were
randomized to undergo either one-night total sleep deprivation (TSD) or
the normal sleep control (NSD) condition first, followed by a 3-day
washout period and the other condition. The PIT paradigm consisted of an
instrumental training phase, a Pavlovian conditioning phase, and a testing
phase. In the instrumental training phase, participants acquired the as-
sociations between pressing two keys on the keyboard (M and N) and two
respective food rewards (i.e., instrumental conditioning). Then, in the
Pavlovian conditioning phase, they were presented with five neutral
graphical pattern cues pairing with the two food rewards used in instru-
mental conditioning, two other food rewards not previously presented,
and a “no food reward” control respectively. In the PIT testing phase, they
were told to press either M or N as many times as they can to get the food
they wanted, in the presence and in the absence of the five Pavlovian cues.
Participants completed the PIT training phases between 20:00 and 22:00
prior to sleep manipulation and the PIT testing phase between 0800 and
10:00 in the following day for both TSD and NSD conditions to control for
circadian influences.
Results: Repeated-measure ANOVA showed that therewas amain effect of
satiation, indicating that instrumental responses decreased after satiation.
Significant specific transfer effects were observed regardless of sleep
conditions or satiation but not for the general transfer effect, indicating
that the presence of cues associated with the key increased instrumental
responses on that key. However, there was not a main effect of sleep on the
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specific transfer effects nor general transfer effects.
Conclusions: This finding did not support the hypothesis. Sleep depriva-
tion did not alter the effect of Pavlovian cues on instrumental responses for
highly palatable food rewards. It is possible that one-night TSD might not
be sufficient to induce changes in habitual control of behavior. Future
research directions will be discussed.
Acknowledgements: This study was supported by the HKU Seed Fund for
Basic Research #201904159003

PERSONALIZED EEG/FNIRS: A PROMISING TOOL TO STUDY WHOLE-
NIGHT SLEEP IN HEALTHY AND PATHOLOGICAL CONDITIONS
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Introduction: Sleep is a crucial period during which neuronal and he-
modynamic activities interact to support healthy brain functions. Simul-
taneous Electro-Encephalography and functional Magnetic Resonance
Imaging (EEG-fMRI) remain the reference to study the hemodynamic re-
sponses associated with neuronal activity (Dang-Vu et al., 2010; Gotman et
al., 2011). However, fMRI, only sensitive to fluctuations in deoxygenated
hemoglobin, is limited by the difficulty to perform long-duration re-
cordings. To overcome this issue, functional Near-Infrared Spectroscopy
(fNIRS), a wearable technique sensitive to both cortical hemodynamic
fluctuations of oxyhemoglobin (HbO) and deoxyhemoglobin (HbR), has
been considered as an emerging technique for sleep monitoring (Ren et
al.,2020). However, most fNIRS sleep studies relied only on a few optical
sensors on the forehead, therefore not allowing accurate localization of the
sleep-specific hemodynamic fluctuations. Although, it is well known that
there are strong interactions between sleep and epilepsy with an increase
of epileptic activity during non-rapid eyemovement sleep (Frauscher et al.,
2019, Lambert et al., 2018), the influence of sleep stage on the hemody-
namic response to epileptic discharges remain unknown. In this pre-
liminary work, we are proposing personalized EEG/fNIRS whole night
monitoring as a promising tool to study sleep, where personalized fNIRS
maximizes signal sensitivity to targeted cortical regions and allows an
accurate localization of the hemodynamic responses (Cai et al., 2021).
Materials and Method: We performed whole-night personalized EEG-
fNIRS monitoring on 4 healthy (20-35 years old) subjects and 3 focal epi-
lepsy patients (21-42 years old). EEG electrodes were glued in the 10-20
layout using clinical adhesive (collodion) along with EOGs, EMG, and ECG.
For the healthy subjects, we installed 54 fNIRS channels covering bilateral
auditory cortices. For the epileptic patients, we installed 52 fNIRS channels
targeting the epileptogenic focus and its homologous contralateral region
(Pellegrino et al., 2016, Machado et al., 2018). The focus was estimated
using EEG and Magnetoencephalography source localization of epileptic
discharges. Using EEG, sleep stages and epileptiform discharges (bursts of
spikes, spike, and waves and seizures) were marked and scored by sleep
and epilepsy experts. We used a multi-taper approach to estimate HbO/
HbR oscillatory characteristics during each sleep stage (Scheeringa et al.,
2011).
Results: Average total bedtime was 7hours 11minutes (SD: 55minutes).
Sleep efficiency was above 90% for all healthy subjects and was ranging
from 70 to 80% in epilepsy patients. We found a gradual decrease of HbO
oscillations power from awake to N3 followed by an increase in REM
within endothelial (0.005-0.02Hz), neurogenic (0.02- 0.04Hz), and
myogenic (0.04-0.15Hz) frequency bands in both healthy and epileptic
subjects, in agreement with the existing literature (N€asi et al.,2011). In the
epilepsy patients, we observed an HbO decrease and a HbR increase at the
time of interictal epileptiform discharges (IEDs) and seizures. In one pa-
tient, fNIRS response to the IEDs differed between N2 and N3, suggesting a
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possible modulation of the hemodynamic response to IEDs by the
respective sleep stage.
Conclusion: Our preliminary results suggest that personalized EEG-fNIRS
monitoring is a promising approach to assess the cortical hemodynamic
fluctuations during sleep in healthy and epilepsy conditions.

PRELIMINARY VALIDATION OF IN-EAR EEG AGAINST PSG SYSTEM FOR
SLEEP STAGING

M. W€alti 1, M. Thielen 1, M. Melnykowycz 1, E. Gasparri 1, E. Meier 1. 1 IDUN
Technologies AG, Glattpark, Switzerland

Introduction:Conventional sleep staging methods based on electrophys-
iological signals involve time-consuming setup procedures and mainte-
nance of devices. Conventional recording devices are bulky and expensive
making long-term electroencephalography (EEG) monitoringimpractical
except forcontrolled clinical environments. The mobile IDUN GUARDIAN
system offers a lightweight 2-channel in-ear EEG system, optimised for
wearer’s comfort and long-term use. One intriguing application is daytime
sleep monitoring of patients suffering from narcolepsy, which is charac-
terised by severe drowsiness or sudden periods of sleep. The GUARDIAN
may facilitate the narcolepsy patient journey by identifying sleep onset
and narcolepsy attacks throughout the day and potentially offer to support
treatment decisions regarding medications and lifestyle. Here, we present
preliminary findings for the validation of the GUARDIAN for sleep marker
detection in comparison to gold-standard polysomnography (PSG).
Materials and Methods:In order to compare the GUARDIAN to a gold-
standard sleep staging device, we recorded 1 h daytime naps of a total of 10
datasets from 8 healthy participants (2 females; age range: 23-37). Sleep
staging was based on the AASM (Version 2.6; Berry et al., 2020) criteria.
The recordings were divided into 30 s periods, which were scored as
wakefulness (W), non-REM 1 (N1), non-REM 2 (N2), deep non-REM 3 (N3),
or REM sleep (R). PSG data (SOMNOscreen plus, Randersacker, Germany),
involving 5 EEG channels (F3, F4, C3, C4, O1; referenced to contralateral
mastoid), 2 EMG channels placed on the chin, 2 EOG channels placed
around the eyes, and ECG channels (Lead II placement) on the torso. The
GUARDIAN was connected directly to the PSG amplifier and referenced to
contralateral mastoid in order to ensure time-synchronisation and iden-
tical preprocessing of all channels.
Results:Visual comparison between in-ear and scalp-EEG channels reveal
a clear correlation in regards to neural activity differentiating sleep stages.
Such sleep markers include alpha and beta activity during W, alpha-to-
theta shift during sleep onset (W-N1), sleep spindles and K complexes
during N2, slow wave activity in N3, and short bursts of arousal during
different sleep stages. In addition, the GUARDIAN revealed - similar to
frontal scalp-EEG electrodes - onset of slow rhythmic eye movements,
characteristic for the transition between wakefulness and sleep in some
participants. Sleep scoringwas first performed on PSG channels (F3, C3, O1,
EMG, EOG, and ECG), and in a second step, data of the in-ear EEG channel
were scored. Pearson’s correlation coefficients between scorings of PSG
and the GUARDIAN revealed moderate to high correlations across all
datasets (average: r ¼ 0.78).
Conclusions:The IDUN in-ear EEG solution is able to accurately detect
sleep markers, while ensuring wearer’s comfort, enabling long-term mo-
bile use. Themonitoring of narcolepsy patients with in-ear EEG is a
possible application. By measuring sleepiness as well as onset and dura-
tion of narcoleptic attacks during the day in an unobtrusive and
comfortable way, while only minimally interfering with everyday life ac-
tivities, in-ear EEG-based biomarkers could be used for symptom moni-
toring and as surrogate endpoints in future clinical trials.

PSYCHEDELIC COMPOUND 5-MEO-DMT INDUCES AN ALTERED WAKE
STATE IN MICE

B.J.-B. Br�eant 1, J. Prius-Mengual 1, L.E. McKillop 1, T. Sharp 2, D.M.
Bannerman 3, V.V. Vyazovskiy 1. 1University of Oxford, Department of
Physiology Anatomy and Genetics, Oxford, United Kingdom; 2University of
Oxford, Department of Pharmacology, Oxford, United Kingdom; 3University
of Oxford, Department of Experimental Psychology, Oxford, United Kingdom
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Introduction: The traditional view that the serotonergic system plays an
important role in subcortical control of global sleep-wake states is sup-
ported by observations that administration of serotonergic psychedelics
suppresses rapid eye movement (REM) sleep and results in increased sleep
fragmentation. However, the possibility that potentiating the serotonergic
system through psychedelics results in an occurrence of altered states of
vigilance has received less attention. We hypothesise that the serotonergic
system plays a role in controlling the quality rather than the quantity of
specific sleep-wake states, as reflected in the EEG. The aim of this study is
to characterise the effects of a short-lasting psychedelic compound, 5-
methoxy-N,N-dimethyltryptamine (5-MeO-DMT), on brain activity and
sleep-wake states in laboratory mice.
Materials and Methods: 10 adult male C57BL6 mice were implanted with
frontal and occipital EEG screws and nuchal muscle EMG wires. The ani-
mals were kept under a 12 e 12 hour light-dark cycle and recorded
continuously for 8 days. In a crossover design, each animal received an IP
injection of 5-MeO-DMT (5 mg/kg, in a solution at a concentration of 1 mg/
mL) and vehicle solution at light onset, with 2 days between injections.
Vigilance states were manually scored in 4s epochs using SleepSign, and
EEG spectra were analysed with Matlab. So far, only a subset of these an-
imals has been analysed (n ¼ 4), thus the values presented below are
preliminary.
Results: We found that in the first hour following the injection of 5-MeO-
DMT, wake was increased in three out of four animals, by on average 15.17
min (-3.2 mine 32 min) and the first episode of REM sleep was delayed by
on average 45.6 min (63 min e 131.4 min). During the initial wakefulness
(0 e 20 min after injection) in all the animals, EEG theta-frequency activity
(6 e 9 Hz) was markedly suppressed by 42.18 % (-0.06 % e -70.34 %), while
EEG slow wave activity (0.5 e 4 Hz) was increased by 23.43 % (10.16 % e

41.91 %). These changes returned to baseline levels within 60 minutes, and
no further changes in the total amount of vigilance states were observed
beyond this point.
Conclusions: Our data support the notion that the effects of 5-MeO-DMT
are short-lasting, as the changes in vigilance states and the EEG were
primarily apparent within 1 hour from the injection. Importantly, this
compound did not merely change the amount and distribution of vigilance
states but had an observed effect on state-specific brain activity patterns.
Reduced theta-activity and increased slow wave activity during waking
after administration of 5-MeO-DMT reflect an occurrence of qualitatively
different, “hybrid” or “dissociated” state, having features of both waking
and sleep.
Acknowledgements: This project was supported by a BBSRC Scholarship.
The Compound was provided by Beckley Psytech.

RESTNET-AROUSALS: A END-TO-END DEEP LEARNING APPROACH TO
AROUSAL DETECTION

S.A. Jonsson 1, E. Finnsson 1, D.L. Loftsdottir 1, E. Arnardottir 1, J.S.
Agustsson 1. 1Nox Medical ehf, Nox Research, Reykjavik, Iceland

Introduction: Arousals are defined as abrupt shifts of electroencepha-
lography (EEG) frequency that last at least 3 seconds, preceded with at
least 10 seconds of stable sleep. The identification of arousals is important
for the evaluation of sleep continuity and diagnosis of sleep disorders.
Arousals are difficult for human experts to score and the low inter scorer
agreement makes this a particularly challenging task for artificial intelli-
gence (AI) models to learn. However, a well designed AI model might be
helpful in improving scoring consistency, leading to more consistent
clinical results.
Here we present an end-to-end deep learning approach to robustly iden-
tify arousals from standard polysomnogram recordings (PSG) and from Self
Applied Somnography (SAS) studies. The SAS setup allows patients to self-
administer frontal EEG and EOG leads in a home sleep study, which re-
duces cost and is more convenient for the patients.
Materials and Methods: The ResTNet-Arousals model structure was
inspired by ResNet convolutional neural network architecture, which has
been highly successful in image recognition tasks. The model has the
characteristic residual blocks with an added Temporal component to in-
crease the temporal receptive field of the model.
The model makes predictions from the raw EEG, EOG and EMG signals, in
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an end-to-end fashion to avoid manual feature extraction. This allows for
short prediction times and allows the model to learn more complex re-
lations as the size of the training data increases. The model output is a
temporal sequence of arousal probabilities, which are then used to
generate discrete arousal events in a post-processing step. Furthermore,
the output probabilities are calibrated to correct for the poor calibration of
modern neural networks.
The model was trained and tested on over 1800 and 900 manually scored
PSG and SAS sleep studies, respectively. The PSG data came from a popu-
lation of patients referred to a sleep clinic by a medical doctor, but the SAS
data from various research datasets.
Results: The ResTNet-Arousals model was validated on two previously
unseen datasets. The first included traditional PSG sleep studies (N ¼ 160,
epochs ¼ 119,774) and the other SAS sleep studies (N ¼ 88, epochs ¼
70,349). On PSG data, the ResTNet-Arousal model achieved a positive
percentage agreement (PPA) 68.82% (95%CI 63.87 - 69.67%) and a negative
percentage agreement (NPA) 90.06% (95%CI 88.57 - 91.41%). The model had
similar results when validated on data from SAS sleep studies, with a PPA
of 68.10% (95%CI 65.52 - 70.64%), and an NPA of 94.48% (95%CI 93.33 -
95.46%).
Conclusions: The ResTNet-Arousal model shows good performance both
for PSG and SAS sleep studies. Furthermore, a systematic comparison of
manually scored arousals from different sleep clinics and the model pre-
dictions showed a systematic difference between the sleep clinics in the
propensity to score arousal events; a manifestation of the low inter scorer
agreement when scoring arousals.

SAMELISANT (SUVN-G3031), A HISTAMINE H3 RECEPTOR INVERSE
AGONIST IN ANIMAL MODELS OF SLEEP DISORDERS

V. Benade 1, R. Abraham 1, R.C. Palacharla 1, S. Petlu 1, V.R. Mekala 1, S.K.
Pandey 1, R.K. Badange 1, K. Bojja 1, V. Reballi 1, P.K. Achanta 1, P.
Choudakari 1, R. Nirogi 1. 1 Suven Life Sciences Ltd, Hyderabad, India

Introduction:Samelisant (SUVN-G3031) is a potent and selective H3 re-
ceptor (H3R) inverse agonist with hKi of 8.7 nM. It is selective against 70
other targets which includes GPCRs, ion channels, transporters, enzymes,
peptides, steroids, second messengers, growth factors and prostaglandins.
Samelisant exhibited desired pharmacokinetic properties and favorable
brain penetration in preclinical species. Samelisant blocked R-a-methyl-
histamine induced dipsogenia in rats and increased tele-methylhistamine
levels in brain and cerebrospinal fluid as well, which confirm its binding
towards H3R.
Samelisant is currently being evaluated in a Phase-2 proof-of-concept
study as monotherapy for the treatment of excessive daytime sleepiness
(EDS) in patients with narcolepsy with and without cataplexy (Clinical-
Trials.gov Identifier: NCT04072380). In the current research work, same-
lisant was evaluated for neurotransmitter modulation and sleep wake
profile in orexin knockout mice, a reliable animal model for narcolepsy.
Materials and Methods: In brain microdialysis, samelisant was evaluated
for its effects on modulation of neurotransmitters like dopamine, hista-
mine and norepinephrine in prefrontal cortex. In male orexin knockout
mice, electroencephalography (EEG), electromyography and activity were
monitored using telemetric device. Effects of Samelisant on sleep/ wake
were evaluated during active period of animals. Animals were allowed
recovery period of 3 weeks after surgery.
Results: Samelisant significantly increased histamine, dopamine and
norepinephrine levels in the prefrontal cortex. Samelisant did not change
dopamine levels in the striatal and accumbal brain regions. These results
suggest that samelisant may not have propensity to induce abuse liability.
Samelisant produced significant increase inwakefulness with concomitant
decrease in non-rapid eye movement sleep in orexin knockout mice. It also
significantly decreased number of cataplectic episodes in orexin knockout
mice.
Conclusions: The results from non-clinical studies presented here provide
a strong evidence for the potential utility of samelisant for the treatment of
EDS and cataplexy in patients with narcolepsy.
Acknowledgements: None
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SELECTIVE THERMAL STIMULATION TO MANIPULATE THE CIRCADIAN
COMPONENT OF SLEEP REGULATION
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Castriotta 6, E. Schernhammer 1,2,7,8, K.R. Diller 3. 1Harvard Medical School,
Boston, United States; 2Brigham and Women's Hospital, Boston, United
States; 3 The University of Texas at Austin, Austin, United States; 4 The
University of Texas Health Science Center, Houston, United States;
5University of Vigo, Vigo, Spain; 6University of Southern California, Los
Angeles, United States; 7Harvard TH Chan School of Public Health, Boston,
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Introduction: Borb�ely’s two-process model of sleep regulation entails
circadian rhythm Process C and homeostatic sleep pressure Process S. We
developed a novel thermal sleep system composed of selective thermal
stimulation (STS), i.e., mild heating (39�C) of the skin over the cervical
spine to manipulate blood flow to the dense network of arteriovenous
anastomoses (AVAs) of the glabrous skin, e.g., hands and feet, plus a dual-
temperature zone mattress with a warmer (33�C) peripheral zone to
improve vasodilation of AVAs on the hands and feet and a cooler central
(27�C) zone to enhance heat transfer by conduction from the central body
core to the environment. We hypothesized this novel thermal sleep sys-
tem, which increases heat transfer by redistributing blood flow from the
body core to the glabrous skin, increases the distal-proximal-gradient
temperature (DPG) and reduces core body temperature (CBT), elements of
Process C, resulting in shortened sleep onset latency (SOL) and improved
sleep quality.
Materials and Methods: After acclimating to the study environment and
conditions through an afternoon nap, 11 healthy normal sleeper males,
23.6±3.9 [mean±SD] years of age, were randomly subjected to two non-
consecutive nocturnal sleep sessions -a treatment night with the thermal
sleep system activated and a control night with it deactivated. Participants
were challenged to go to bed (lights-out) two hours earlier than usual. Data
collection commenced 45 min before lights-out to establish baseline
values of the study variables. On the treatment night, the dual-tempera-
ture zone mattress was activated during the entire sleep period, while the
STS pillow was activated only during the first 30 min.
Results: There was no significant difference between the control and
treatment nights in the baseline values of glabrous skin blood flow (GSBF),
DPG, and CBT. During the first 30 min after lights-out on the treatment
night, when both the STS pillow and dual-temperature zonemattress were
activated, GSBF (D¼49.77±19.13 PU, P¼0.013, Cohen’s d¼0.85) and DPG
(D¼2.05±0.62oC, P¼0.005, Cohen’s d¼1.10) were significantly higher and
CBT (D¼-0.15±0.07oC, P¼0.029, Cohen’s d¼0.58) was significantly reduced
compared to the control night. Moreover, the SOL was significantly shorter
(D¼-48.6±23.4 min, P¼0.032, Cohen’s d¼0.83), and participants rated
their subjective sleep quality statistically significantly better (P<0.001) on
the treatment night than on the control night.
Conclusions: This proof-of-concept study supports the proposed hy-
potheses that the dual-temperature zone mattress, which maintains high
blood flow in the glabrous skin (via the warm peripheral zone) and in-
creases conductive heat transfer from the body core to the environment
(via the cooler central zone), in combination with STS resulting in
increased GSBF and DPG and decreased CBT, with beneficial effects being
shortening of the SOL through re-enforcement of Process C plus
improvement of sleep quality that is consistent with diminution of the
sleep pressure of Process S.
Acknowledgements: This research was sponsored in part by the Robert
and Prudie Leibrock Professorship in Engineering at UT Austin. UT Austin
owns patent rights to intellectual property relating to the technologies
described in this article.

SLEEP AND SHOUTS: THE INTRINSICALLY AVERSIVE NATURE OF ROUGH
SOUNDS IS PRESERVED DURING NREM SLEEP
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Introduction: Screams are powerful vocalizations that are intrinsically
aversive in humans. These vocalizations are characterized by a high
roughness, an acoustic dimension which is potentially at the root of the
aversiveness of screams. Current knowledge posits that this simple
acoustic feature serves to alert conspecifics about the presence of a danger.
It induces the urge to act, while generating strong and negative emotions.
Here, we hypothesized that roughness should still be processed as an
alarm signal in states of reduced responsiveness. We investigated this
question by playing recorded screams to sleeping participants.
Materials and Methods: We acquired electroencephalography (EEG) data
in 12 participants during wakefulness and during a full night of sleep while
we played screams (with various levels of roughness) at a low intensity to
the participants. We also presented pitch- and intensity-matched control
vocalizations without roughness. We then compared the evoked brain
responses to the two types of vocalizations by analyzing the event-related
potentials and time-frequency decomposed responses.
Results: At wakefulness and during NREM sleep, we found that screams at
a low intensity generated brain responses that are better time-locked,
hence more consistent in time, than control vocalizations. In addition,
screams evoked more sleep spindles. Finally, a regression with the
roughness and pitch of vocalizations revealed that spindle generation was
linked to sound roughness but not pitch.
Conclusions: Our results suggest that the response to screams is more
reliable than to controlled vocalization across both wakefulness and sleep,
thus consistent with screams representing powerful and pervasive alarm
signals in humans. In addition, the link between acoustic roughness and
spindle generation supports a link between stimulus emotional relevance
and spindle generation during sleep, a relation that is receiving increasing
attention in the litterature. This study shows that, beyond loudness,
acoustic roughness, which is produced by numerous human activities (e.g.,
snoring, traffic noise, constructionwork), should bemeasured and strongly
avoided in the proximity of sleeping environments.
Acknowledgements: This work was supported by the National Center of
Competence in Research (NCCR) Affective Sciences (financed by the Swiss
National Science Foundation, 51NF40-104897; and hosted by the Univer-
sity of Geneva), the Private Foundation of the University Hospital of
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SLEEP AND THE MENSTRUAL CYCLE: A REVIEW OF 48,720 CYCLES

N. Thigpen 1, N. Gotlieb 2, K. de Mesa 3, C. Kryder 4, S. Patel 2. 1Oura,
Algorithm Development, San Francisco, United States; 2Oura, Science, San
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Introduction: The Oura Ring is a wearable health platform that enables
users to track their sleep, heart rate, activity, menstrual cycles, and more.
Here, we assess changes across the reproductive lifespan through sleep
physiology and sleep behaviors in an Oura dataset containing 1.3 million
nights of sleep summary data. This dataset contains 48,720 complete
menstrual cycles from 7877 unique Oura ring users.
Materials and Methods: Metrics explored include daily summaries of
physiology while asleep, i.e., body temperature, respiratory rate, heart rate,
and heart-rate variability (HRV), and also sleep behaviors, i.e., sleep
duration, midpoint, and the number of awakenings. Metrics were
compared statistically via a mixed ANOVA with a two-level within-
participant factor of menstrual cycle phase (luteal or follicular) and six-
level between-participant factor containing age groups between 18 and 47.
To demarcate the menstrual cycle phases, period onset and ovulationwere
either labeled by the user in the Oura app or automatically detected via the
user’s continuously measured body temperature.
Results: As expected, body temperature robustly increased in the luteal
phase relative to the follicular phase as shown by a largemain effect (hp2 >
.9). Respiratory rate and heart rate were also reliably higher during the
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luteal phase (both with large effect sizes, i.e. hp2 > .7). Neither respiratory
rate nor heart rate showed main effects of age, but heart rate did show a
moderate interaction with age across the menstrual cycle, suggesting that
as users age their heart rate during sleep is more stable across the men-
strual cycle phases. HRV consistently decreased in the luteal phase relative
to the follicular phase as shown by a large main effect of menstrual cycle
phase (hp2 > .4). HRV also showed monotonic decreases with age from an
average of 60 ms at age 18 to 40 ms by age 47. HRV had a small but sig-
nificant interaction between age andmenstrual cycle phase, such that HRV
in younger users had a stronger association with the phase of their men-
strual cycle. Users approaching menopausal ages also exhibited more
perturbed sleep, as seen in shorter sleep durations (m¼ 12minutes), earlier
bedtimes (m ¼ 41 minutes), and increased awakenings (m ¼ 5%).
Conclusions: Overall, the Oura Ring reliably captures changes in physi-
ology during sleep across the menstrual cycle and demonstrates how these
patterns change across the reproductive lifespan. The interactions of HR
and HRV between the menstrual cycle and age are consistent with what
would be expected with decreasing progesterone levels as users approach
menopause. These findings suggest that HR and HRV may be particularly
suitable candidates to help detect early signs of menopause or fertility
issues. To our knowledge, this is the largest dataset of its kind and thus
these results can guide sleep-based algorithms in accounting for the
menstrual cycle and aging across the reproductive lifespan. For future
applications, this work provides the foundation to detect abnormal men-
strual cycles, monitor sleep interventions outcomes in menopausal
women, build custom workouts for female athletes, detect early signs of
declining fertility, and more.

SLEEP EEG SPECTRAL EXPONENTS AND MAXIMAL PEAK FREQUENCIES
IN CONSECUTIVE NREM PERIODS: POSSIBLE MARKERS FOR SLEEP
REGULATION

C.G. Horv�ath 1, O. Szal�ardy 1, P.P. Ujma 1, P. Simor 2, F. Gombos 3, I.
Kov�acs 3, M. Dresler 4, R. B�odizs 1. 1 Semmelweis University, Institute of
Behavioural Sciences, Budapest, Hungary; 2 E€otv€os Lor�and University,
Budapest, Hungary; 3 P�azm�any P�eter Catholic University, Budapest,
Hungary; 4Radboud University, Nijmegen, Netherlands

Introduction: According to Borb�ely (1982) a homeostatic and a circadian
process define the main aspects of sleep regulation. Although slow wave
activity of the sleep EEG is a widely accepted marker of sleep homeostasis,
high frequency activity is also changing throughout the night (in the
opposite direction). Thus, the ratio of lower to higher frequencies in the
EEG power spectrum seems to be a more accurate indicator of sleep ho-
meostasis. In addition, sleep spindle frequency could be a suitable marker
of the circadian process since it was shown to follow a U-shaped overnight
dynamic and its dampening in aged subjects.
Given the linear association between the logarithm of frequency and
logarithm of amplitude the Fourier spectrum can be described by an
approximation of the parameters of the following function: P(f)
¼CfaPPeak(f), where P is power as a function of frequency, C is the constant,
a is the spectral exponent which shows the ratio of different frequencies in
the signal, and PPeak is the peak power at frequency f. We hypothesized
that (i) Ppeak(f) values of the sleep spindle range (9-18 Hz) are higher in the
last and first sleep cycles than in themiddle parts of night sleep records, (ii)
spindle deceleration in the middle of the night is modulated by age, while
(iii) a is decreasing linearly across the night as the sleep pressure decays
(spectral slope flattening).
Materials and Methods: Artefact-free NREM sleep periods of successive
cycles in the Budapest-Munich database of sleep records (N ¼ 251 healthy
subjects, 122 females, age range: 4e69 years) were analysed by FFT routine
and power spectrum obtained for selected EEG derivations. Furthermore,
the log-log powerwas fittedwith a linear, and a peak detectionwas applied
in the 9-18 Hz (broad sleep spindle) range at derivations O2, O1, P4, P3, C4,
C3, F4, F3, Fp2, Fp1. Statistical analysis was based on general linear models.
Results: The NREM sleep EEG spectral exponents (a) increased in
consecutive sleep cycles (absolute values decreased), and this effect was
significant at all derivations. The maximum peak frequency was signifi-
cantly modulated by age at all derivations and by cycle at O2, P4, P3, C4, F4,
F3, Fp1. There was a cycle x age group interaction at derivations O2 and F3.
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A tendency for the U-shaped dynamic throughout the sleep cycles was
seen at all derivations.
Conclusions:Our results show that the spectral exponent is a potent
marker of the homeostatic process of sleep regulation which supports
earlier findings about the associations between this exponent and sleep
depth. Furthermore, the maximum spectral peak frequencies could reflect
the circadian modulation of sleep. The latter index could be a useful
measure in future studies, potentially substituting complicated protocols
like melatonin or core body temperature measurements, with assumed
applicability in retrospective investigations. Finally, the spectral exponent
can serve as a link between sleep regulation and consciousness.

SLEEPING IT OFF? ARE HOSPITALS TOO NOISY TO ALLOW RECOVERY?

M. Reid 1, M. Buller 2. 1 London North West NHS Foundation Trust, London,
United Kingdom; 2University of Leeds, Leeds, United Kingdom

Introduction: Increased overnight noise levels are known to stimulate the
release of multiple stress hormones and negatively impact upon objective
and subjective sleep quality. Increasing levels of noise impairs physical and
psychological recovery, and has been shown to slow wound healing, in-
crease post-operative complication rates, delay recovery, and lengthen
hospital admissions. Noise levels are therefore an important factor to
consider in hospital care and an important component of recovery. The
purpose of this study is to document the actual noise levels experienced by
patients on hospital wards overnight, document the sources of this noise
and propose some solutions.
Materials and Methods: Firstly, five-minute recordings were made during
four separate hours throughout the night on two wards - one paediatric
and one adult. In both cases, recordings were made inside a six-bedded
bay. Secondly, researchers described and categorised the sources of noise.
Results: The World Health Organisation (WHO) has recommended that
average overnight noise levels in hospitals should not exceed 35 dB. The
average recorded on the paediatric and elderlywardwas42.27dB and43.91
dB respectively,with peaknoise levels of 93.65 dBand97.01dB respectively.
In every five-minute recording, therewas at least one sound louder than 67
dB. Researchers also noted the causes of noise and tallied the number of
times they occurred. The sources were categorised as avoidable (or signif-
icantly modifiable) vs non-avoidable, constant vs impact, and within the
hospital bay vs outside. These descriptions were not matched to the
objective data. Examples of constant noisesweregenerallyunavoidable and
included air-conditioning machines and oxygen delivery devices, though
clearly avoidable sources such as a radio were also noted. Impact noises
were subjectively thought to be more disruptive, common examples
included staff talking, doors closing, patients moving, machine alarms in-
side the bay, telephones ringing and staff alert systems (e.g. bleeps).
Conclusions: The average noise level was significantly greater than the
WHO recommendations. Every five-minute recording contained peak
sounds of significance. Such noise levels have been linked to poor sleep,
increased stress hormone release, delayedwoundhealing, and an increased
recovery times. Staff members also experience higher levels of stress when
working in noisy environments. Many avoidable causes of these sounds are
identified, several of which could be easily improved by existing solutions
(e.g. quietened or vibrating staff alarms overnight, machine alarms directly
contacting the appropriate staff member rather than alarming everyone
closeby, quiet-closing doors etc). There are also some overnight noises
which are likely tobeunavoidable overnight andothermeasures suchas the
use of ear plugs is likely to be necessary in addition. Addressing the issue of
overnight noise is important for hospital wards and is likely to improve
patient outcomes, as well as lowering stress levels of staff.
Acknowledgements: Dr Miles Buller (Co-Researcher), Dr George Ellison
(Lead Supervisor), Dr Sarah Isherwood (Deputy Supervisor).

THE CIRCADIAN EXPRESSIONS OF METABOLISM GENES IN HUMAN
ADIPOCYTES: THE IMPACT OF MELATONIN

M. Gombert 1, R. Cousin 2, A. Carrasco García 1, J. Carrasco Luna 1,3, P.
Codo~ner Franch 4,3, I. Lanneluc 2, S. Bordenave-Juchereau 2. 1Universitat
de Valencia, Departamento de Pediatría, Obstetricia y Ginecología, Valencia,
Spain; 2 La Rochelle Universit�e, BCBS Group (Biotechnologies et Chimie des
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Introduction: Numerous key parameters of the metabolism homeostasis
display circadian rhythms in their expression and activity. In adipose tis-
sue, this is the case for clock genes, but also for adipokine genes, glucose
transporters, and transcription factors. The condition of obesity is associ-
ated with a dysregulation of these same factors. In this context, the main
circadian hormone and powerful antioxidant melatonin is also modified,
and melatonin supplementation is presented as a strategy to limit meta-
bolic damage in people with obesity. In the present work, we investigate if
melatonin impacts the circadian expression of clock genes and metabolic
genes of human adipocytes.
Materials and Methods: The experiments were performed on Primary Hu-
man White Preadipocytes isolated from adult subcutaneous adipose tissue.
After twenty-four hours in a differentiation medium, supplemented or not
with melatonin, mRNAs were extracted at four different times of the day and
reverse transcripted. Quantitative PCRs were then performed for the genes
Aryl hydrocarbon receptor nuclear translocator-like protein 1 (Bmal1), Cryp-
tochrone (Cry), Period2 (Per2), Peroxisome proliferator-activated receptor
gamma (PPARg ), CCAAT/enhancer-binding protein alpha (C/EBPa ), Lipopro-
tein lipase (LPL), adipocyte protein2 (aP2), Angiotensin (AGT), Melatonin re-
ceptor 2 (MT2), Adiponectin (GBP-28) and Plasminogen activator inhibitor-1
(PAI-1). The b-actin gene was used as a reference. For statistical analysis and
modeling, R was used, with the packages Cosinor, ggplot2 and dplyr.
Results: The circadian expression of the genes aremodelized using a cosinor
curve. The amplitude of circadian expressionwas twice as high for all genes
compared to the control, but only significantly so for four genes: Cry (control
¼ 15.78 DCT; melatonin ¼ 51.11 DCT; p ¼ 0.002), GBP-28 (control ¼ 35.28
DCT;melatonin¼ 64.05DCT; p<0.001), LPL (control¼ 38.65DCT;melatonin
¼ 72.54 DCT; p < 0.001) and Per 2 (control ¼ 34.68 DCT; melatonin ¼ 56.67
DCT; p ¼ 0.005). No clear effect of melatonin treatment was observed on
acrophase and mesor of circadian expression of the tested genes.
Conclusions: The present results suggest that melatonin acts on the clock
genes and on metabolic genes by intensifying the amplitude of the circa-
dian expression. Further investigation is needed to characterize the role of
melatonin in adipocytes physiology. If confirmed, this amplification of
circadian gene expression could mediate the protective role of melatonin
on the metabolic damage in obesity.
Acknowledgements: To the laboratories of La Rochelle and Valencia for
collaborating and hosting this project, especially to all who made it
possible in spite of the sanitary context. Thank you to the World Sleep
Congress 2022 for the opportunity to share this work.

THE INFLUENCE OF LIGHT EXPOSURE AND PHYSICAL ACTIVITY IN THE
TIMING AND DURATION OF SLEEP: INSIGHTS FROM A TWO-SHIFT
NATURAL MODEL OF DANCE STUDENTS

I. Estevan 1, N. Coirolo 2, B. Tassino 2, A. Silva 2. 1 Facultad de Psicología,
Universidad de la República, Montevideo, Uruguay; 2 Facultad de Ciencias,
Universidad de la República, Montevideo, Uruguay

Introduction: Impaired sleep timing, duration, and quality have major
consequences on health, as well as on mental and physical performance. It
is recognized that sleep patterns are determined by social, environmental,
and behavioral factors. Our first aim was to characterize how shifts shape
the different sleep determinants. Our second goal was to provide evidence
using this complex natural experiment about the influence of the amount
and timing of light exposure and physical activity on sleep patterns.
Materials and Methods: In the present study, we continuously recorded
the activity and light exposure of 31 dance students attending two extreme
training shifts (morning: 08:30 to 12:30, night: 20:00 to 24:00), for 16 days
using wrist devices . We estimated daily, morning, and night minutes of
moderate to vigorous physical activity (MVPA) and mean light intensities.
Besides, we estimated daily sleep patterns (onset, end and duration), and
registered if an alarm clock was set to wake-up. Linear models were
employed to study type-of-day (training vs free) and shift (morning vs
night) differences in minutes of MVPA, light exposure and alarm usage.
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Besides, linear models were also employed to study the influence of type-
of-day, training shift, alarms, log10 of light exposure andminutes of MVPA,
on the sleep patterns.
Results: Higher morning or evening light exposure and minutes of MVPA
were found in sync with training shift and training days, with significant
interactions (all p<0.001). Alarm usage was also prevalent in the morning
shift and in training days, with a significant interaction (p<0.001). Sleep
onset delays were associated with attending the night shift (b¼1.1±0.3h,
p<0.001), free days (b¼1.9±0.2h, p<0.001), night light exposure (stan-
dardized b¼0.2±0.1h, p¼0.007), and night MVPA (standardized
b¼0.3±0.1h, p<0.001), whereas standardized morning light exposure was
associated with 0.3±0.1h onset advance (p<0.001). Sleep end delays were
associated with attending the night shift (b¼1.2±0.4h, p¼0.003), free days
(b¼1.1±0.1h, p<0.001), and night light exposure (standardized b¼0.2±0.1h,
p¼0.003). Using alarmsadvanced the sleep end in1.8±0.1h (p<0.001). Sleep
duration reductions were associated with free days (b¼-0.7±0.2h,
p<0.001), alarms (b¼-1.7±0.2h, p<0.001), and night MVPA (standardized
b¼-0.2±0.1h, p¼0.003), whereas 0.7±0.2h increase in duration was asso-
ciated with standardized morning light exposure (p¼0.043).
Conclusions: School shifts are a good model for studying the influence of
social, environmental and behavioral factors on sleep in young people.
Although social influences are stronger in sleep pattern regulation,
behavioral interventions can aid in sleep health directly or through regu-
lating exposure to environmental factors such as light.
Acknowledgements: We are very grateful to the participants, PEDECIBA,
CSIC-UdelaR, and END-SODRE.

THE INTEGRATION OF SKIN AND CORE BODY TEMPERATURE IN THE
EXPRESSION OF REM SLEEP AND THE ROLE OF THE HYPOTHALAMUS

S. Bellini 1, B. Viberti 1, M. Schmidt 1. 1 Zentrum für Experimentelle
Neurologie, Inselspital, Universitat Bern, Department fo Neurology, Bern,
Switzerland

Rapid eye movement (REM) sleep is characterized by suppression of
thermoregulatory defence and is preferentially expressed over non-REM
(NREM) sleep during thermoneutral ambient temperature (Ta) warming.
The lateral hypothalamus (LH) integrates diverse inputs related to tem-
perature, energy balance and circadian time to modulate sleep-wake
expression. Although hypocretin (Hcrt) neurons promote wakefulness,
melanin-concentrating hormone (MCH) neurons increase REM sleep
during thermoneutral Ta warming. However, how the LH controls NREM-
REM sleep cycling or what types of temperature information are integrated
tomodulate REM sleep remain unknown.We hypothesize that skin (TSkin)
and core body (TCore) temperature information are integrated in the hy-
pothalamus where the MCH and Hcrt systems drive REM sleep and
wakefulness, respectively. During thermoneutral warm Ta pulsing pre-
sented during the inactive (light) phase, we show that wild type (WT)mice
significantly increased total REM sleep duration and bout number with
reduced inter-REM intervals. However, MCH receptor1 knock-out
(MCHR1KO) mice showed no effect in vigilance state, and Hcrt-KO mice
showed increased wakefulness and decreased REM sleep without alter-
ations in inter-REM intervals. All groups demonstrated an intact homeo-
static regulation of REM sleep. These data suggest that both the MCH and
Hcrt systems are required for the dynamic modulation of REM sleep as a
function of Ta, but that neither system is necessary for REM sleep ho-
meostasis. We then further investigated brain temperature (TBrain), TCore
and TSkin parameters in a subgroup of mice to investigate which param-
eters may be integrated within the LH to modulate REM sleep. WT and
MCHR1KO mice showed clear ultradian TCore cycling during the inactive
sleep phase where REM sleep was preferentially nested during TCore na-
dirs. Hcrt-KO mice, in contrast, showed disrupted ultradian TCore cycling.
Moreover, WT mice dynamically increased REM sleep expression across a
wider distribution of the TCore cycle as a function of integrated TCore-
TSkin, whereas MCHR1KO mice failed to modulate REM sleep timing or
duration within TCore cycles. These findings suggest that WT mice inte-
grate TSkin and TCore for dynamic REM sleep expression where the MCH
system plays a critical role, whereas an intact Hcrt system impacts sleep-
wake transitions and the structure of the ultradian rhythm.
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THE TOPOGRAPHY OF THALAMIC STROKE HAS AN IMPACT ON
ASSOCIATED SLOW WAVE SLEEP AND COGNITIVE CHANGES

I. Filchenko 1, J. Jendoubi 1, S. Duss 1, C. Gutierrez Herrera 1, M.H.
Schmidt 1, C.L.A. Bassetti 1. 1 Inselspital, University of Bern, Department of
Neurology, Bern, Switzerland

Background and Aim: The thalamus plays an important role in controlling
sleep-wake and memory functions. However, the contribution of discrete
thalamic regions to these functions remains unclear. Here we postulate
that sleep and cognitive changes in patients with isolated thalamic stroke
may depend upon the extent of the underlying lesion.
Patients andmethods:We included 15 patients with acute isolated (>80%
of the total lesion size) thalamic stroke: 8 patients with anteromedial
thalamic stroke and 7 patients with lateral thalamic stroke. We assessed
stroke characteristics and within the first 5 days post-stroke, nocturnal
sleep with high-density electroencephalography (HD-EEG) and respiratory
polygraphy. In the evening before the HD-EEG study, subjective sleepiness
(Epworth Sleepiness Scale (ESS)), language (Bernese Word Finding Test),
neglect (Bells test), verbal memory (Digit span test forward and backward,
Hopkins Verbal Learning Test) and visual memory (Corsi block tapping
test) were assessed.
Results: There were no differences in age, sex, stroke severity (National
Stroke Severity Scale Score at admission and modified Rankin Scale Score
at discharge) and cardiovascular risk-related comorbidities between pa-
tients with anteromedial and lateral thalamic stroke. Total sleep time
(355.14±90.63 minutes and 306.42±91.48 minutes, p¼0.383) and sleep
efficiency (69.65±14.40 % versus 66.05±17.00 %, p¼0.620) were also
similar. However, patients with anteromedial thalamic stroke had shorter
duration of NREM3 sleep (% of total sleep time: 15.31±7.54 % versus
28.42±7.60 %, p¼0.011) and a higher ESS score (7.29±2.69 points versus
4.00±2.00 points, p¼0.037). ESS score showed a negative correlation with
the duration of NREM3 sleep (Spearman correlation: r¼-0.90, p<0.01)
which remained significant after controlling for topography of the
thalamic lesion (partial Spearman correlation: r¼-0.65, p¼0.02).
Patients with anteromedial, but not those with lateral, thalamic stroke
exhibited confabulations in the HVLT (total number of confabulations:
2.62±3.02 confabulations, p¼0.020). The total number of confabulations in
HVLT did not correlatewith ESS score or with the duration of NREM3 sleep.
There were no other cognitive differences between the two groups.
Conclusion: These findings support previous human and experimental
observations suggesting a role of the anteromedial thalamus in the regu-
lation of slow-wave sleep and cognition. Further analyses are planned to
assess the potential correlation between slow-wave sleep changes,
excessive daytime sleepiness and cognitive dysfunction in patients with
thalamic stroke.

TO SLEEP, PERCHANCE TO BREATHE: INVESTIGATING THE IMPACT OF
OBSTRUCTIVE SLEEP APNEA ON SLEEP NEUROPHYSIOLOGY AND
SLEEP-DEPENDENT MEMORY ACROSS BRAIN STATES IN OLDER ADULTS

A. Dave 1, K.K. Lui 2, K.E. Sprecher 3, M.G. Chappel-Farley 4,5, I.Y. Chen 6, B.A.
Riedner 7, B.B. Bendlin 8, B.A. Mander 6,5,1, R.M. Benca 9,5,6,7,4. 1University of
California, Department of Cognitive Sciences, Irvine, United States; 2 San
Diego State University/University of California San Diego, Joint Doctoral
Program in Clinical Psychology, San Diego, United States; 3University of
Wisconsin, Department of Population Health Sciences, Madison, United
States; 4University of California, Department of Neurobiology and Behavior,
Irvine, United States; 5University of California, Center for the Neurobiology
of Learning and Memory, Irvine, United States; 6University of California,
Department of Psychiatry and Human Behavior, Irvine, United States;
7University of Wisconsin School of Medicine and Public Health,
Department of Psychiatry, Madison, United States; 8University of Wisconsin
School of Medicine and Public Health, Department of Medicine, Madison,
United States; 9Wake Forest University, Department of Psychiatry and
Behavioral Medicine, Winston-Salem, United States

Introduction: Obstructive sleep apnea (OSA) symptomatology in older
adults is associated with multifarious health risks, including disruption of
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sleep architecture and impairment of cognitive functions. Less is known,
however, of how OSA severity impacts the local expression of neural os-
cillations during sleep relevant for cognition. Here, we demonstrate fre-
quency-specific, deleterious impacts of OSA severity on spectral power in
memory-relevant oscillatory frequencies within both non-rapid eye
movement (NREM) and REM sleep, using high-density electroencepha-
lography (hdEEG) to delineate findings with enhanced spatiospectral
specificity.
Methods: 57 cognitively unimpaired older adults (61.25±6.24 years, 38
female) underwent overnight polysomnography with 256-channel hdEEG.
EEG data were cleaned, segmented into concatenated NREM and REM
epochs, and spectrally analyzed using the multitaper method. OSA-related
measures, i.e., apnea-hypopnea index(AHI), respiratory disturbance index
(RDI), and oxygen desaturation index (ODI) were obtained for REM and
NREM sleep and were log-transformed to normality. Memory functionwas
assessed using proportion of overnight change in recall performance on a
sleep-dependent word paired-associates task (WPT, cube-root trans-
formed to normality). Pearson’s correlations with threshold-free cluster
enhancement (TFCE, 5000 permutations) were run to identify topo-
graphical associations between OSA severity and absolute EEG spectral
power. After averaging across spatially segregated clusters of significant
associations, multiple regressions adjusting for age and sex were leveraged
to model underlying OSA-local sleep relationships. To elucidate the func-
tional significance of these associations, cluster averages of spectral power
significantly predicted by OSA-related metrics were then used to predict
WPT memory performance in regression models adjusting for sex and age.
Results: Within NREM epochs, TFCE-significant negative topographical
correlations were seen between log(ODI)NREM and slow sigma power
(SSP,11-13Hz; global associations), log(ODI)NREM and fast sigma power
(FSP,13-16Hz; frontal and central-parietal clusters), log(AHI)NREM and SSP
(central-parietal cluster), log(RDI)NREM and theta power (4.5-7.5Hz; frontal
and parietal clusters), log(RDI)NREM and alpha power (7.5-11Hz; frontal and
central-parietal clusters), and between log(RDI)NREM and SSP (central
cluster). Analyzing REM epochs revealed clusters of TFCE-significant
negative associations between log(RDI)REM and theta power (frontal
cluster), log(RDI)REM and gamma (28-40Hz; parietal-occipital cluster), and
log(RDI) and high gamma (40-55Hz; frontal and parietal clusters). Sub-
sequent regression models using segregated cluster averages demon-
strated significant influences of log(RDI)NREM on central SSP (B¼-0.162,
p¼0.033), of log(ODI)NREM on global SSP (B¼-0.188, p¼0.026), frontal FSP
(B¼-0.081, p¼0.034), and central-parietal FSP (B¼ -0.132, p¼0.029), and of
log(RDI)REM on parietal gamma power(B¼-0.016, p¼0.018), frontal high
gamma power (B¼-0.015, p¼0.002), and parietal high gamma power (B¼-
0.011, p¼0.002). Finally, WPT performance was significantly predicted by
cluster averages of central FSP (B¼0.288, p¼0.011), frontal FSP (B¼0.385,
p¼0.033), global SSP (B¼0.216, p¼0.007), central-parietal SSP (B¼0.230,
p¼0.008), and parietal gamma power (B¼1.639, p¼0.048), with parietal
high gamma power (B ¼ 2.853, p¼0.064) exhibiting similar trends.
Conclusions: We demonstrate widespread, significant impacts of OSA
severity on frontal and central-parietal expression of NREM and REM
sleep, with deficits in NREM sigma activity and REM gamma activity dis-
rupting sleep-dependent memory. Further research may examine if OSA
treatment could reverse cognitive impairment in older adults with OSA,
through its impact on local oscillatory activity.
Funding: R56AG052698, P50AG033514, F31 AG048732, K01 AG068353.

TOTAL SLEEP DEPRIVATION LEADS TO CHANGES IN NEUROMUSCULAR
JUNCTION OF SOLEUS MUSCLE IN MALE WISTAR RATS

B. Sharma 1, A. Roy 1, L.C. Vishwakarma 1, R. Neetam 1, T.C. Nag 2, N.
Akhtar 1, H.N. Mallick 3,1. Baldeev Singh sleep lab1All India Institute of
Medical Sciences, Department of Physiology, New Delhi, India; 2All India
Institute of Medical Sciences, Department of Anatomy, New Delhi, India;
3 SGT University, Faculty of Medicine & Health Sciences, Department of
Physiology, Gurugram, India

Introduction: Brain is the biggest beneficiary of sleep. Skeletal muscle
atonia is a prominent feature of rapid eye movement (REM) sleep.
Neuromuscular junction (NMJ) exhibits highmorphological and functional
plasticity (Arnold et al., 2014).Functional importance of skeletal muscle
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atonia is not known. Sleep deprivation may influence NMJ morphology at
presynaptic and postsynaptic terminals levels. In the present study, we
have looked into the ultrastructural changes in the rat soleus muscle NMJ
after sleep , sleep deprivation and recovery sleep.
Materials and Methods: Total18 rats were divided into three groups.
Group I rats had normal sleep wake cycle, Group II rats were subjected to
24 h sleep deprivation (SD) by running wheel method and Group III rats
had 24h recovery sleep . At the end of the study, soleus muscle was
collected for electronmicroscopic and neurochemical study. Morphometry
was performed by modifying protocol mentioned in Spendiff et al.,2020
and neurotransmitter was measured by ELISA. The study was conducted as
per the guidelines of the Institutional Animal Ethics Committee (960/IAEC/
16).
Results: Electron microscopic observation revealed a significant increase
in mitochondrial density in 24h SD (p<0.01) as compared to control in
presynaptic terminal. Further, in post synapse we found similar increase in
SD (p<0.0002).Within group comparison of intact versus altered mito-
chondria exhibited a significant increase in the diameter of altered mito-
chondria in all the experimental groups (p�0.0001). Moreover, within
group comparison of area of intact versus altered mitochondria showed
significant increase in area of altered mitochondria only in Control (p¼
0.01) and 24h SD (p¼ 0.02). These aforementioned parameters did not
show any significant change in recovery sleep. When we looked into the
synaptic vesicle density we found significant increase in 24h SD as
compared to control (p¼0.002), but not in recovery sleep at presynaptic
terminal. However, no significant difference was found in vesicle distri-
bution within the active zone of presynaptic nerve terminal and post-
synaptic muscle membrane of 24hr SD, control and recovery sleep groups.
Interestingly, the number of junctional folds per synapse profile was
significantly increased in the 24h SD group as compared to control, (p¼
0.002). Also, there was a significant difference between 24hr SD and re-
covery group (p¼ 0.002). Concentration of acetylcholine in 24 h sleep
deprivation was decreased (p¼0.02). In addition, but acetylcholine
esterase activity was significantly increased (p¼ 0.02).The acetylcholine
esterase activity did not come back to control level even after 24 of re-
covery sleep. Pearson correlation between acetylcholine and vesicular
density showed found a negative correlation (r¼ 0.07, p<0.05) in 24h sleep
deprivation. These findings suggest that there are significant changes in
neuromuscular junction of soleus muscle after 24hr sleep deprivation.
Conclusions: The results of the present study show that 24 h SD produces
significant changes in neuromuscular junction morphology of soleus
muscle. The changes were not observed after recovery sleep. We conclude
that sleep plays a key role in NMJ homeostasis.
Acknowledgements: This study was supported by the All India Institute of
Medical Sciences, and Indian Council of Medical Research NewDelhi, India.

Behavior, Cognition and Dreaming

AN EXPLORATION OF EARLY SLEEP DEVELOPMENT IN PRESCHOOL
CHILDREN WITH AND WITHOUT A FAMILIAL HISTORY OF ADHD

J. Keating 1,2, N. Hasshim 3,1, J. Bramham1, F. McNicholas 1, A. Carr 1, M.
Downes 1. 1University College Dublin, Dublin, Ireland; 2Cardiff University,
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Introduction: Children with poor sleep are reported to show more prob-
lems with attention and do less well in school. Poor sleep is widely re-
ported for children and adults with attention deficit hyperactivity disorder
(ADHD), however the link between how this relation develops is relatively
unknown. In our study, we investigated sleep and attention in infants and
young children with and without a familial history of ADHD. By exploring
the early development of sleep and attention we hope to gain a better
understanding of how early sleep can impact brain and behaviour
development.
Materials and Methods: We used both questionnaire and lab based
methods to address our study aims. In Study 1, questionnaires on
temperament markers of attention control and sleep quality and quantity
were completed by parents of children under 6 years with (n¼72) and
without (n¼139) a familial history of ADHD. In Study 2, actigraphs were
worn by a subgroup of infants aged 10-20 months with and without a
familial history of ADHD, to measure sleep-wake activity, and eye-tracking
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measures were utilised to record early markers of visual attention and
inhibitory control.
Results: In Study 1, parents of the high-risk infant/toddler group report
2.48 night time awakenings in comparison to 1.38 for the low-risk group
(p¼.004) and reported that their children spent .56 hours awake in com-
parison to .24 hours in the low-risk group (p¼.046). No group differences
for sleep were observed for preschool-aged children, except for more re-
ports of bedtime anxiety (3 to 6 years). Poorer sleep quality predicted
higher temperament levels of negative affectivity across the whole group
(.376, p<.001), and poorer family function predicted lower temperamental
levels of effortful control (-.290, p¼.002). Results in Study 2 suggest that
more daytime sleep and a lower proportion of light sleep at night can
predict better visual attention in infants, with the former being a more
robust marker. Family functioning scores and familial history of ADHD
were not related to visual attention on the eye-tracking task, however the
familial ADHD group had slower response times.
Conclusions: Study 1 highlights for researchers the importance of future
research focus on early sleep and family function factors in the context of
ADHD risk. Study 2 explores potential relations between infants’ sleep
behaviour, family factors (family function and familial ADHD), and early
attention development and is the first to utilise objectivemeasures of sleep
and attention to investigate the link between sleep and concurrent
attention in infants. This project is an early step towards learning more
about how attention develops in young children. As ADHD is a heteroge-
nous disorder, gaining a better understanding of how different genetic and
environmental factors influence the development of ADHD symptoms is
imperative to guide the development of future treatments and
interventions.
Acknowledgements: This study was funded by The Waterloo Foundation
under Grant 1854-3027. Thank you to all the families who participated in
this research and to ADHD Ireland for their support.

ASSOCIATION BETWEEN REM SLEEP, DREAMING AND STRESS LEVELS IN
PATIENTS WITH SOCIAL ANXIETY DISORDER

P. Henckaerts 1, F. Borghese 1, F. Guy 1, C. Mayo 1, S. Delplanque 1, S.
Schwartz 1, L. Perogamvros 1,2. 1University of Geneva, Geneva, Switzerland;
2University Hospitals of Geneva, Geneva, Switzerland

Introduction: Social anxiety disorder (SAD) is an anxiety disorder char-
acterized by a significant amount of fear when confronted to social situ-
ations causing considerable distress in daily life. Based on previous
research showing that rapid eye movement (REM) sleep and dreaming are
related to the consolidation of extinction memory and to emotional
depotentiation in healthy participants, we hypothesized that REM sleep
and/or dreaming may have beneficial effects on the stress levels of these
patients when exposed to a social situation. Here, we used exposure
therapy and targeted memory reactivation (TMR), a technique used to
modify memory formation through application of cues during sleep.
Materials and Methods: 48 patients (32 women and 16 men, mean age of
24.41 ± 4.91) first had a habituation night with polysomnography. The
following day, they underwent two sessions of virtual reality (VR) expo-
sure therapy with four phases (baseline, preparation, talk, positive feed-
back). During the positive feedback phase, a soundwas administered in the
TMR group only (N¼24), but not in the control group (N¼24). During a
second night of polysomnography, participants of both groups received the
same sound during REM sleep. The next morning, all patients had a third
session of VR exposure therapy. During the following week, all participants
slept at home with a wearable headband device which identified sleep
stages and delivered the sound several times during REM sleep. At the end
of the week, participants came for a fourth session of VR exposure therapy.
Anxiety level was assessed using measures of sympathetic (electrodermal
activity, EDA) and parasympathetic (heart rate variability, HRV e higher
HRV indicates lower stress level) activity, and subjective measures (sub-
jective units of distress, SUDS), during the preparation phase at four time
points: before (T1a) and after (T1b) the first session of VR exposure ther-
apy, after sleep with auditory stimulation (T2), and after one week of
auditory stimulation at home (T3). Participants also filled in a dream diary
for one week before the first polysomnography and one week after.
Results: There was a positive correlation between REM duration and HRV
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levels at T3 (p¼.047) for the TMR group, but not for the control group. This
correlation was found only for REM sleep and not for other sleep stages.
Similarly, the auditory stimulation number correlated with HRV at T3
(p¼.034) in the TMR group. We also observed that the more fear was
present in the dreams of patients of the TMR group during the second
week compared to the first one, the more these patients were anxious as
assessed by SUDS (p¼.0046) and EDA (p¼.0155) measures at T3.
Conclusions: Our results support the hypothesis that REM sleep has a
positive role in the reduction of stress in clinical populations (i.e., SAD
patients), but only after a TMR manipulation. Experiencing fear in dreams
was not associated with a decrease of stress during wakefulness in these
patients, reflecting a potential failure of the fear extinction function of
dreaming in anxious patients.
Acknowledgements: This study was supported by the University of
Geneva and University Hospitals of Geneva.

CHANGES IN ALERTNESS OVER CONSECUTIVE WORKDAYS FOR
INTERNAL MEDICINE INTERNS: A SECONDARY ANALYSIS OF THE
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Introduction: High quality sleep of sufficient duration is essential for
optimal daytime functioning. First year medical residents (interns) are
expected to maintain a high level of alertness at all times in order to make
critical clinical decisions and maintain patient safety. However, interns
regularly fail to achieve sufficient sleep which could impair neuro-
behavioral function and alertness. While medical interns’ sleep is recog-
nized as habitually insufficient, few studies have investigated the impact of
consecutive work days on sleep and alertness. The purpose of this study
was to examine changes in alertness over consecutive workdays following
a day off for internal medicine interns.
Materials and Methods: This is a secondary report of a randomized non-
inferiority trial of 12 internal-medicine residency programs assigned to
either standard duty-hour (80h workweek/16h shifts) or flexible (80h
workweek/no shift-length limit) policies. Interns were followed for 2
weeks during inpatient rotations. Each morning, interns selected the type
of shift worked (day-off, days, nights, beginning/ending extended over-
nights, or other) that day, and then completed the Brief Psychomotor
Vigilance Test [PVT-B]. Sleep duration was measured using wrist actig-
raphy and sleep diaries. Sleep duration was defined as the total number of
hours slept each 24h day. For this analysis, interns were included if they
had �1 day off followed by at least 3 workdays, and had no identified PVT-
B results indicating non-adherence. To examine the longitudinal effect of
consecutiveworkdays on alertness (number of PVT-B lapses), a generalized
linear mixed model with Poisson distribution and random subject inter-
cept with random slope for time was used to determine the rate of PVT-B
lapses for up to 4 work days following a day off. Covariates included type of
shift worked, sleep duration, and policy followed, with sleep and shift type
interaction. To account for the change in slope after the second workday, a
linear spline with a knot at day 2 was added.
Results: A total of 328 interns were included (mean age 27.8 ±2.2 years,
49% males). Mean ±SD number of PVT-B lapses were 3.4 ±4.5, 4.2 ±5.6, 5.3
±6.6, 4.8 ±5.8, and 4.7 ±6.0, and mean ±SD sleep durationwas 9.0 ±1.9, 6.9
±1.3, 6.5 ±2.1, 6.6 ±1.8, and 6.9 ±1.7 hours for a day off and workdays 1-4
respectively. Rate of lapses increased by 1.1 lapse/day from a day off to the
second workday (p¼0.004; 95%CI: 1.03-1.18), and then significantly
decreased from days 2 through 4 at a rate of 0.89 lapses/day (p<0.0001;
95%CI: 0.85-0.92). Pattern of change in the rate of lapses were similar to
changes in sleep duration, where, from baseline, every 1 hour longer sleep
duration was associated with 0.91 fewer PVT-B lapses (p<0.0001; 95%CI:
0.88-0.94).
Conclusions: Both sleep and subsequent alertness were negatively
impacted when returning to work following a day off for interns in this
study. After twoworkdays, sleep duration appeared to increase again, with
observed improvements in alertness.
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CHRONOREXIA AND ORTHOSOMNIA: TOWARDS THE DEVELOPMENT
OF SCALES TO MEASURE UNHEALTHY OBSESSIONS WITH SLEEP

J. Van den Bulck 1. 1University of Michigan, Quantitative Methods in the
Social Sciences, Ann Arbor, United States

Introduction: In 2015 Van den Bulck warned that commercially available
wearable sleep monitors might lead to an unhealthy obsession with
healthy sleep and referred to it as "Chronorexia". In 2017 Glazer Baron et al.
documented cases of patients who presented with such an obsession,
which they referred to as "Orthosomnia". Both terms were inspired by
earlier work on anorexia and orthorexia. This paper argues that there are
two concepts that can be linked to those two terms and will use Ortho-
somnia to refer to an obsession with healthy sleep and Chronorexia for the
belief that one does (and should) not need a lot of sleep. Two measurement
scales are presented for examining these concepts in questionnaire form.
Materials and Methods: 500 adults 18 and older took part in an online
survey. Chronorexia and Orthosomnia were assessed with a battery of 22
questions for each concept. The questionnaire included the FAS, CIRENS,
PSQI, pre-sleep arousal, Shuteye Latency, social jetlag, and the Big 5 per-
sonality traits.
Results: Chronbach's Alpha was high for the Chronorexia (alpha¼93.8)
and the Orthosomnia (alpha¼92.9) scale, and both showed normal dis-
tributions. Both scales, while orthogonal, correlate with lower levels of
self-control, higher levels of fatigue, and higher levels of negative arousal.
Neither was strongly related to chronotype. Therewere notable differences
in subscales. Orthosomnia correlated with a much higher reporting of not
being able to sleep in under 30minutes, of waking up during the night, and
of using sleep medication, while Chronorexia correlated with lower self-
rated sleep quality.
Conclusions: Both concepts showed good internal and external validity.
They were orthogonal, so they clearly refer to different phenomena. Sur-
prisingly, perhaps, both concepts had similar relationships with several
negative sleep outcomes, supporting the idea that both, indeed, are un-
healthy beliefs about sleep. While further research is needed, the extent to
which either belief predicts outcomes in a clinical setting, or seeking
medical attention is an interesting avenue for examining the predictive use
of these scales.

DETECTING CLINICALLY SIGNIFICANT DEPRESSIVE BURDEN IN SLEEP
CLINICS THROUGH PHYSIOLOGICAL PARAMETERS: PRELIMINARY
DATA AS TO SLEEP STAGES AND HEART RATE

S. Dacc�o 1,2,3, M. Grassi 1,2,3, D. Caldirola 1,2, F. Cuniberti 1,2, A. Defillo 3, G.
Perna 1,2,3. 1Humanitas University, Department of Biomedical Sciences,
Pieve Emanuele, Italy; 2Villa San Benedetto Hospital, Clinical
Neurosciences, Albese con Cassano, Italy; 3Medibio Limited, Savage,
Minneapolis, United States

Introduction: Due to the powerful link between sleep and mood regula-
tion, sleep architecture imbalance may lead to an emergence of depressive
symptoms. Moreover, the presence of a depressive condition frequently
involves subjective and objective sleep disturbance.
In addition to sleep disorders, mood states have been associated with
cardiovascular functioning and regulation modifications, revealing an
increased heart rate (HR) and a diminished heart rate variability during
low mood states, stronger under conditions of sleep.
In this brief report, we present preliminary data from our ongoing clinical
study, designed to develop medically graded software device based on a
machine learning algorithm used to aid in identifying a clinically signifi-
cant burden of depressive symptoms (CDB) in individuals referred to sleep
clinics (SCs) for polysomnography (PSG) assessment.
These preliminary analyses aimed to compare sleep stages and HR be-
tween subjects with and without CDB (+CDB, -CDB respectively) to identify
those physiological parameters able to discriminate between the two
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groups.
Materials and Methods: Cross-sectional, observational, single-arm, multi-
center study conducted in 2 SCs in the United States.

Inclusion criteria: 1) age�18 and �75 years, 2) informed consent, 3) ability
to read and understand the instructions for the study, 4) willingness to
undergo a full night PSG study. Exclusion criteria: subject 1) has a pace-
maker, 2) suspected or known current alcohol/drug abuse.
CBD was defined through the Patient Health Questionnaire 9 (PHQ9, 9
items) at the cut-point score of � 10.
For descriptives, continuous and categorical variables were compared
between the two groups by T-Test and Chi-square tests, respectively.
Multivariate analysis of variance was applied to HR and sleep stages, with
age, number of psychotropic medications, and current cardiac diseases as
covariates. The significance level was 0.05.
Results: 128 subjects (83 -CDB and 45 +CDB) referred to two SCs in the
United States were consecutively recruited and analyzed.
The two groups did not differ in the distribution of gender, BMI, diagnosed
sleep-wake disorders, and physical activity on regular basis. They signifi-
cantly differ in age (-CDB >+CDB), current psychotropic medications and
number of clinician-diagnosed current anxiety, major depressive and bi-
polar disorders (+CDB>-CDB), current cardiac diseases (-CDB >+CDB).
Compared to subjects -CDB, subjects +CDB showed statistically significant:
higher HR in deep (N3) and REM sleep stages, higher number of cortical
arousals in N3, and increased time spent in N3 and REM, associated with
an early onset of REM.
Conclusions: Despite the small sample size, we found preliminary in-
dications suggesting an unbalanced autonomic control on cardiac function
during sleep in +CBD subjects, reflecting increased sympathetic activity in
+CDB subjects. Moreover, +CDB patients present an alteration of sleep ar-
chitecture, as reported consistently in the literature.
On these bases, optimizing the use of PSG data routinely collected in sleep
clinics may be of great importance to identify a CDB in this setting, mini-
mizing the chances of misdiagnosis, and foster appropriate and individu-
alized therapeutic strategy.
Acknowledgment: Psychometric and sleep data collection was sponsored
by Medibio LTD. We thank all participants and personnel involved in the
clinical study.

DISTRESSING NIGHTMARES AND BAD DREAMS DURING THE COVID-19
PANDEMIC ARE ASSOCIATED WITH DEPRESSIVE SYMPTOMS, SOMATIC
SYMPTOMS, AND DELUSIONAL IDEATION

E. Solomonova 1, F. Fernanda P�erez Gay Ju�arez 1, I. Gold 2. 1McGill
University, Psychiatry, Montreal, Canada; 2McGill University, Philosophy &
Psychiatry, Montreal, Canada

Introduction. Distress associated with bad dreams and nightmares is a
commonly used measure to assess psychological impact of dysphoric or
intensified dreaming. It has previously been associated with negative
mental health outcomes, including depression, anxiety, and suicidality.
Recent theories of nightmare-formation propose an interaction between
environmental stressors and individual psychological/physical reactivity
as factors in the etiology of nightmares and bad dreams. Numerous studies
have documented a marked increase in frequency of bad dreams and
nightmares during the pandemic, but little is known about factors asso-
ciated with this trend. Sub-clinical delusional ideation is increasingly of
interest, since it represents forms of distorted or intensified cognition in
non-clinical populations and is likely reactive to a variety of stressors.
Somatic symptoms (SS) are another marker of stress, which is expressed
through unusual or increased non-specific bodily symptomatology. The
objectives of the present study were to investigate the relationship be-
tween nightmare/bad dream distress and different markers of psycho-
logical distress during the COVID-19 pandemic: depressive symptoms,
delusional ideation, and somatic symptoms.
Materials and Methods 1516 participants (Canada¼634, Mexico¼378,
USA¼315, UK¼54, other countries¼135; female¼976, male¼477, other/no
answer¼63; average age¼34.8, s.d.¼12.9, range¼16-83) completed an
online questionnaire between June 17, 2020 and March 24, 2021.
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Nightmare/bad dream distress was assessed using a 5-point Likert-type
scale. Depressive and delusional symptoms were assessed using the
Community Assessment of Psychic Experiences (CAPE) questionnaire. This
instrument quantifies three aspects associated with the psychotic con-
tinuum: depressive, positive (delusional) and negative (anhedonia and
others) symptoms. Somatic symptoms were assessed using the Somatic
Symptom Scale-8 (SSS-8).
Results. A forward stepwise linear regression analysis revealed that
nightmare/bad dream distress was associated with depressive symptoms
CAPE score, somatic symptoms and positive/delusional symptoms CAPE
score (F (3,1509)¼67.87, p<.001, R2

adj¼.117).
Conclusions. Nightmare and bad dreams distress during the COVID-19
pandemic was most strongly associated with the depressive dimension of
CAPE, followed by somatic symptoms and by delusional ideation. The
relationship between nightmares and depressive symptoms was expected
and is well-documented. However, this is the first study to date showing a
relationship between delusional ideation and nightmare/bad dream
distress outside of a clinical context, suggesting a potentially generalizable
mechanism by which cognitive and perceptual distortions associated with
mild levels of delusional thinking may contribute to a more global levels of
psychological distress, which, in turn, may express itself in bad dreams and
nightmares. This association can become even more prevalent in the
context of a high stress situation such as a global pandemic. Lastly, a strong
association between somatic symptoms and nightmare/bad dream
distress lends further support to embodied theories of dream formation,
highlighting the contribution of bodily experiences to dreamt emotions.
This work provides further evidence for an interaction between psycho-
logical, environmental, and physiological stress reactivity in the develop-
ment of dysphoric dreams.
Acknowledgements ES was supported by the Postdoctoral Fellowships
from the Fonds de Recherche du Qu�ebec en Soci�et�e et Culture and from the
National Science and Engineering Research Council of Canada.

DO LARKS AND OWLS FEEL BETTER AT THEIR OPTIMAL TIMES OF DAY?
AN EXPLORATORY STUDY IN PRIMARY SCHOOL CHILDREN

L. Pires 1,2,3,4, F. Almeida 1,2, C. Bettencourt 1,2, R. Almeida 2, D.R.
Marques 5,2, M.H. Pinto de Azevedo 6, J.A. Leit~ao 1,2,3, A. Allen
Gomes 1,2,3. 1University of Coimbra, Faculty of Psychology and Educational
Sciences, Coimbra, Portugal; 2CINEICC - FCT R&D Unit: Center for Research
in Neuropsychology and Cognitive Behavioral Intervention, University of
Coimbra, Coimbra, Portugal; 3Memory, Language and Executive Functions
Lab, Faculty of Psychology and Education Sciences, University of Coimbra,
Coimbra, Portugal; 4University of Hull, School of Life Sciences, Department
of Psychology, Coimbra, Portugal; 5University of Aveiro, Department of
Education and Psychology, Aveiro, Portugal; 6University of Coimbra, Faculty
of Medicine, Coimbra, Portugal

Introduction: In circadian rhythms research, synchrony effects regarding
mood diurnal fluctuations (i.e., better mood at optimal, worse mood at
suboptimal times of day) have been previously studied in adolescents and
adults, with only a handful of studies finding evidence of chronotype X
time-of-day effects. At the same time, evidence regarding synchrony ef-
fects in children emotional states is lacking. This study investigated the
interactive/synchrony effect of chronotype and time-of-day on school-
aged children’s emotional states daily fluctuations, in a naturalistic
setting.
Materials and Methods: From an initial pool of 298 participants from the
3rd and 4th grades, aged from 7 to 11 years old, 134 Morning-type (M-type)
and Evening-type (E-type) children were selected for subsequent statis-
tical analysis (n¼52 M-types; n¼82 E-types; 53% girls, 47% boys, M ¼8.84
years-old, SD ¼.60). Parents/guardians filled the Children's Chronotype
Questionnaire (CCTQ) to assess children’s chronotype. In order to control
sleep patterns, and psychopathological symptoms, parents/guardians also
filled the Child Sleep-Waking Questionnaire (CSWQ) and the Strengths and
Difficulties Questionnaire (SDQ). Students completed momentary
emotional state measures [i.e., Faces Scale (FS), the State scale of the State-
Trait Anxiety Inventory for Children (STAIC), and the Positive and Negative
Affect Scale for Children (EAPNC)] on the first (9 a.m.) and last lesson (4
p.m.) of the school day, either on the same or in consecutive weekdays,
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counterbalanced to avoid carry over effects. These interrelated measures
were used to determine a composite measure of overall momentary
emotional state.
Results: The results showed a statistically significant small to moderate
interactive effect between chronotype and time-of-day on overall
emotional state [F (1,127) ¼ 4.83, p ¼ .03, hr2 ¼ .05]. If tested at their
optimal time-of-day, M- and E-type children reported a better overall
momentary emotional state (i.e., morning for M-types, afternoon for E-
types) when compared to a suboptimal time-of-day (i.e., morning for E-
types, afternoon for M-types). Main effects of chronotype and time-of-day
were both non-significant. No significant associations were found between
the composite measure of overall momentary emotional state, sleep pat-
terns and psychopathological symptoms.
Conclusions:The present study have explored the influence of chronotype
and time-of-day in primary school children’s diurnal emotional experience
in a real-life setting, and have identified the presence of a synchrony effect
in M- and E-type school-aged children’s overall emotional experience.
Given the potential relevance of emotional states in subjective well-being,
these emotional state fluctuations might differently impact M- and E-type
children’s daily functioning while engaging in school activities. Future
research employing more assessment points and larger samples is needed.
Acknowledgements:This work was funded under the larger research
project True Times - Morningness-eveningness and time-of-day effects on
cognitive performances and emotional states: New lessons from children
and adolescents (PTDC/PSI-ESP/32581/2017; CENTRO-01-0145-FEDER-
032581), funded by Portugal 2020, Centro 2020, FEDER (UE), and FCT.

DREAM EMOTION RECOGNITION THROUGH EEG NONLINEAR ANALYSIS

M. Zangeneh Soroush 1,2, K. Sadeghniiat 3, A. Najafi 3, N.
Shahmansouri 2. 1 Sharif University of Technology, Bio-intelligence Research
Unit, Electrical Engineering Department, Tehran, Iran, Islamic Republic of;
2 Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of;
3 Tehran University of Medical Sciences, Occupational Sleep Research
Center, Tehran, Iran, Islamic Republic of

Introduction: Dreams are exciting unknown experiences which happen
every night and are full of emotional content. Emotion recognition during
dreaming plays a crucial role in the diagnosis and treatment of psycho-
logical disorders such as post-trauma-stress-disorder (PTSD), depression,
anxiety, etc. Dream content analysis is challenging since one should deal
with long biological signal recordings and also subjective dream reports.
This could be one of the most important reasons why researchers have not
focused on this topic to a large extent which has consequently resulted in
our knowledge about dreaming being limited.
Materials and Methods: In this study, a novel method is proposed to
process high-density EEG signals in dreaming. Since the brain is
assumed as a nonlinear non-stationary complex biological system,
nonlinear methods should be utilized to extract reliable information. In
the present study, we suggested a new approach to dream emotion
recognition using complex networks. Our proposed complex network is
reconstructed with regard to EEG phase space which reflects EEG dy-
namics appropriately and has been used in several previous studies. We
used the graph theory and statistical features to quantitatively describe
our proposed EEG complex network. Extracted features are selected
using statistical analysis and the most significant ones are fed to our
classification models where well-known classifiers have been employed.
EEG signals during dreaming are classified into four emotional states
according to the continuous model of emotions or in other words the
arousal-valence plane of emotions.
Results: The classification performance (on average) was 82.69% (with a
standard deviation of 3.57%). The most significant channels and brain re-
gions in each emotional state are determined as frontal, occipital, and
central lobes. Not only did our proposed complex network classify EEG
signals into four emotional classes efficiently, but also it was able to
describe different dynamics in other complex signals.
Conclusions: We managed to associate EEG dynamics with emotions in
dreams. To the best of our knowledge, no study has employed computa-
tional neuroscientific methods to classify dream emotions. Our results
suggest that the proposed method is quite effective and can be used in
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future studies to deeply study brain dynamics in dreaming. Although the
results were comparable even to those methods focusing on emotion
recognition in awakening, our suggested method has some disadvantages
which should be resolved in future studies. This method is time-
consuming and needs faster computers to process long recordings of EEG
signals. Dream reports are subjective and we can work on other ways to
ask questions and record dream reports. Nonlinear analysis can be more
deeply studied in future studies as EEG signals in dream content analysis
are long, complex, and non-stationary signals. This study has motivated us
to dedicate our future studies to dream emotion recognition.
Acknowledgments: The authors are thankful to Tehran University of
Medical Sciences. We thank Dr. Zahra Ale Mohammad for her collaboration
in this study. We thank the Occupational Sleep Research Center of Tehran
University of Medical Sciences for their great support.

DREAMS ENGAGING DREAMERS IN PHYSICAL ACTIVITY ARE
ACCOMPANIED WITH MORE POSITIVE EMOTIONS AND BETTER
MORNING MOOD

M. Clarke 1, K. Barbeau 2, M. Fortier 1, J. De Koninck 2. 1University of Ottawa,
Human Kinetics, Ottawa, Canada; 2University of Ottawa, Psychology, Ottawa,
Canada

Introduction: Research suggests that continuity exists between waking
events and dreams. It has been found that beyond continuity, there is a
tendency for dream emotions to be more negative than waking emotions.
Additionally, dream emotions can influence morning mood, particularly
when the dreams are negative, such as nightmares. However, Kuiken et al.
1993 proposed that some dreams can be impactful and influence mood
and behavior in a positive or negative fashion. This proposition needs to be
studied further, especially as it relates to the influence of positive dreams
on mood regulation. In particular, research on athletes suggests that more
time spent in physical activity during waking is associated with having
more physical activity dreams; however, the emotional valence of these
dreams and implications on morning mood remain unknown. Thus we
aimed to extend this by examining whether dreams in which dreamers
engage in physical activity are associated with more positive than negative
dream emotions, which in turn, is followed by more positive morning
mood, compared to other types of dreams that do not incorporate physical
activity.
Materials and Methods:The data was drawn from the Normative Study of
the dreams of Canadians, which comprised male and female participants
across four age groups (12-17, 18-24, 25-37, 41-64). Participants completed
a dream diary questionnaire, which included questions on positive and
negative emotions before sleep and upon waking, recalled emotions in
their dreams, and dream reports to log the content of their dreams. Text
mining analysis, in addition to a thematic analysis by an independent
judge, were conducted to identify dreams in which the dreamer was
engaging in physical activity. Forty-one dreams met the inclusion criteria
and were compared to a control of forty-one randomly drawn dreams that
did not include the dreamer engaging in physical activity.
Results: A 2 (dream type: physical activity or non-physical activity dream)
by 3 (emotions over time: pre-sleep, dream, post-sleep) repeated mea-
sures ANOVA revealed a significant main effect of time, p < .001, hp

2 ¼ .152;
dream type, p ¼ .003, hp

2 ¼ .107; and an interaction between dream type
and time, p ¼ .025, hp

2 ¼ .051. Simple effects analyses demonstrated that
those who dreamt about engaging in physical activity had more positive
dream emotions (p < .001, hp

2 ¼ .127) and more positive morning mood
compared to those who did not (p ¼ .045, hp

2 ¼ .049). There were no dif-
ferences in pre-sleep emotions (p ¼ .41, hp

2 ¼ .009) between the groups.
Conclusions: These preliminary results support the notion that dreams in
which the dreamer is engaged in physical activity positively impacts
morning mood, although causality would need to be established by
experimentally manipulating dream content. Further analysis is needed to
determine whether the subjects who exhibited physical activity in their
dream equally experience positive dreams and morning mood when their
dreams do not include physical activity.
Acknowledgements: Support from the Social Sciences and Humanities
Research Council of Canada
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EFFICACY OF A THEORY-BASED COGNITIVE BEHAVIORAL TECHNIQUE
APP-BASED INTERVENTION FOR PATIENTS WITH INSOMNIA:
RANDOMIZED CONTROLLED TRIAL

V. Imani 1,2, A. Pakpour 3. 1Road Traffic Injury Research center, Tabriz, Iran,
Islamic Republic of; 2 pediatric health research center, Tabriz, Iran, Islamic
Republic of; 3 School Of Health And Welfare, J€onk€oping University,
J€onk€oping, Sweden

Introduction:Sleep hygiene is important for maintaining good sleep and
reducing insomnia.
This study examined the long-term efficacy of a theory-based app
(including cognitive behavioral therapy [CBT], theory of planned behavior
[TPB], health action process approach [HAPA], and control theory [CT]) on
sleep hygiene among insomnia patients.
Materials and Methods:The study was a 2-arm single-blind parallel-
group randomized controlled trial (RCT). Insomnia patients were
randomly assigned to a treatment group that used an app for 6 weeks (ie,
CBT for insomnia [CBT-I], n¼156) or a control group that received only
patient education (PE, n¼156) through the app. Outcomes were assessed
at baseline and 1 month, 3 months, and 6 months postintervention. Pri-
mary outcomes were sleep hygiene, insomnia, and sleep quality. Second-
ary outcomes included attitudes toward sleep hygiene behavior, perceived
behavioral control, behavioral intention, action and coping planning, self-
monitoring, behavioral automaticity, and anxiety and depression. Linear
mixed models were used to evaluate the magnitude of changes in out-
comes between the two groups and across time.
Results:Sleep hygienewas improved in the CBT-I group comparedwith the
PE group (P¼.02 at 1 month, P¼.04 at 3 months, and P¼.02 at 6 months) as
were sleep quality and severity of insomnia. Mediation analyses suggested
that perceived behavioral control on sleep hygiene as specified by TPB
along with self-regulatory processes from HAPA and CT mediated the ef-
fect of the intervention on outcomes.
Conclusions:Health care providers might consider using a CBT-I app to
improve sleep among insomnia patients.
Acknowledgements:Partial financial support for the project by the
Research Vice Chancellor of Qazvin University of Medical Sciences is ap-
preciated.

EXAMINING PREMORBID COGNITIVE ABILITIES TO PREDICT TASK-
SPECIFIC, INTER-INDIVIDUAL DIFFERENCES IN RESILIENCE TO TOTAL
SLEEP DEPRIVATION

C. Kurinec 1, A. Stenson 1, J. Hinson 1, P. Whitney 1, K. Honn 2, H. Van
Dongen 2. 1Washington State University, Pullman, United States;
2Washington State University, Spokane, United States

Introduction: Resilience to cognitive impairment from total sleep depri-
vation (TSD) is task-specific, such that impairment on one task does not
generally predict impairment on other tasks. This task-specificity may be,
at least in part, a reflection of premorbid differences in cognitive abilities
and the cognitive requirements of the tasks. We compared the extent to
which premorbid differences in fluid intelligence (Gf) predict resilience to
TSD for task performance involving speed of processing, known to be
strongly related to Gf, versus cognitive flexibility, which is less strongly
related to Gf.
Materials and Methods: Published data from a 4-day/3-night, in-labora-
tory study (N¼47 healthy adults, ages 22e40; 26 men) were reexamined
based on individual differences in Gf. After a baseline sleep opportunity,
subjects were randomized to 38h TSD or well-rested control (WRC), which
was followed by recovery sleep. Sleep opportunities were 10h
(22:00e08:00). After baseline sleep (session 1) and 24h later (session 2),
subjects completed two criterial tasks: the stimulus onset asynchrony
semantic matching task (SM), which measures speed of access to word
meanings and speed of decision processes, and the go/no-go reversal
learning task (GNGr), which measures cognitive flexibility. We originally
found TSD affected only speed of decision processes on the SM (Honn et al.,
2018) and particularly impaired discriminability in the two post-reversal
test blocks on the GNGr (Satterfield et al., 2018); these measures served as
dependent variables. At baseline, subjects completed the Shipley Institute
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of Living Scale, which measures Gf; the abstraction score was used to
categorize premorbid Gf as relatively high (�34; WRC n¼14, TSD n¼14) or
low (<34; WRC n¼9, TSD n¼10). Task performance was analyzed using
mixed-effects ANOVAs with fixed effects of session, condition, and Gf-
group and their interactions, and a random effect over subjects on the
intercept; the GNGr analysis also included fixed effects of post-reversal test
block and its interactions.
Results: TSD degraded session 2 performance on the SM, as evidenced by a
condition by session interaction (p< 0.001). We also observed an effect of
Gf-group (p<0.001). The expected benefit of Gf to speed of processing on
the SM was observed regardless of session or condition.
TSD also degraded session 2 performance on the GNGr, whereas subjects in
the WRC showed performance improvement in session 2 (condition by
session interaction, p¼0.006). Furthermore, there was a session by Gf-
group by block interaction (p¼0.048). Those with relatively high Gf
improved across sessions on the second block (p¼0.037), but this was
evident only in rested subjects (p<0.001).
Conclusions: Premorbid Gf predicted sleep-deprived performance on a
task conceptually related to Gf, such that the benefit of Gf to speed of
semantic decision processing persisted across sessions. Regarding cogni-
tive flexibility, higher Gf did not confer resilience to TSD; only higher Gf
subjects who were rested showed a benefit in session 2. This work sug-
gests that investigating premorbid individual differences may clarify our
understanding of task-specific resilience during sleep deprivation.
Acknowledgements: Research supported by NIH grant CA167691 and
CDMRP grant W81XWH-20-1-0442.

EXPLORING THE ASSOCIATION BETWEEN SLEEP AND COGNITIVE
PERFORMANCE IN A HEALTHY AND REAL-WORLD COGNITIVELY
IMPAIRED POPULATION

B. Desai 1, N. Carrigan 2, A. Wearn 2, J. Blackman 2, M. Ben Yehuda 3, S.
Young 3, I. Koychev 3, E. Coulthard 2. 1University of Bristol, Bristol, United
Kingdom; 2University of Bristol, ReMemBr Group - Institute of Clinical
Neurosciences, Bristol, United Kingdom; 3University of Oxford, Department
of Psychiatry, Oxford, United Kingdom

Introduction: Poor sleep is a risk factor for cognitive decline. Multiple
mechanisms link sleep and brain health, including pathological accumu-
lation of amyloid and changes in synaptic plasticity during acute sleep
deprivation. However, there has been conflicting evidence as to which
aspects of sleep are associated with different stages of dementia pro-
gression and healthy ageing. We aim to explore this association in both a
healthy and real-world cognitively impaired population.
Materials andMethods: This cross-sectional study involves two cohorts: a
healthy volunteer and a clinical one. Healthy participants completed a
web-based study (SleepQuest) comprising validated questionnaires:
Pittsburgh Sleep Quality Index (PSQI), General Anxiety Disorder (GAD7),
Patient Health Questionnaire (PHQ8), Dysfunctional Beliefs and Attitudes
about Sleep (DBAS-16) and an online cognitive assessment- Cambridge
Cognition Paired Associates Learning (PAL) task through the Great Minds
research registry (www.greatmindsfordementia.uk). The clinical cohort,
comprising attendees to the Cognitive Disorders Clinic at Southmead
Hospital, completed PSQI (to measure sleep quality) and STOP-BANG (to
gauge sleep apnoea risk) questionnaires to assess sleep, with the Montreal
Cognitive Assessment (MoCA) used to assess cognition.
Results: 446 healthy participants completed the SleepQuest survey and
PAL task and were categorised into two groups: good sleepers (PSQI�5)
and poor sleepers (PSQI>5). Anxiety and depression scores were higher in
poor sleepers compared to good sleepers [(GAD7:3.67 vs 1.60, p<0.0001);
(PHQ8:5.78 vs 2.18, p<0.0001)]. Age (b¼0.184,p<0.001), gender (female vs
male; b¼0.236,p<0.001) and quality of life (b¼-0.363,p¼0.048) signifi-
cantly predicted cognitive performance, but sleep quality and attitudes
towards sleep did not.
109 clinic participants completed the PSQI, STOP-BANG and MoCA. Overall
sleep quality was poor (PSQI>5, n¼67 (65.1%), mean PSQI 7.54) with 63
participants (61.1%) scoring �3 on STOP-BANG. STOP-BANG significantly
correlated with cognitive performance (rs¼-0.233, p<0.01). Overall sleep
quality (PSQI) did not significantly correlate with cognitive performance
(rs¼-0.058, p>0.05).
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Conclusions: Poor sleep quality was associated with increased symptoms
of depression and anxiety in healthy participants. Meanwhile, in the
memory clinic population, risk of sleep apnoea was negatively associated
with cognitive performance, suggesting a potential role for sleep apnoea
treatment in improving cognitive outcomes in a clinic population; future
clinical trials should evaluate this possibility. Although average sleep
quality in the memory clinic group was poor, we did not find a clear link
between subjective sleep quality ratings and cognition. This mirrored the
lack of an association between self-rated sleep and cognition in the healthy
group. Future longitudinal studies with molecular classification of neuro-
degenerative disease and objective sleep markers of micro- and macro-
architecture would aid our understanding of the role that sleep may have
as a modifiable risk factor for dementia.

INCREASED VARIABILITY IN TOTAL SLEEP TIME IS ASSOCIATED WITH
REDUCED PSYCHOMOTOR VIGILANCE IMPAIRMENT FOLLOWING
EXPERIMENTAL SLEEP CONTINUITY DISRUPTION

M.J. Reid 1, M. Smith 1, P. Finan 1. 1 Johns Hopkins School of Medicine,
Department of Psychiatry and Behavioral Sciences, Baltimore, United States

Introduction: Sleep deprivation, restriction, and disturbance typically
result in impairments of psychomotor vigilance and sustained attention.
However, there is a large degree of trait interindividual variability in these
impairments. Previous evidence suggests that increased variability in
habitual Total Sleep Time (TST) is associated with adverse health outcomes
including reduced subjective sleep quality, subjective wellbeing, and
increased depressive symptoms. Therefore, we sought to test the hy-
pothesis that variability in TST might represent a trait phenotype of indi-
vidual response to sleep disruption, using a novel sleep continuity
disruption paradigm (Forced Awakenings) which aims tomimic the kind of
sleep loss experienced in those with insomnia.
Materials and Methods: We performed secondary data analysis from a
previously published clinical trial, where 100 healthy sleepers were ran-
domized (stratified by age, sex, BMI) to receive two nights of sleep conti-
nuity disruption (Forced Awakenings/ FA: consisting of eight random
awakenings lasting 20-60mins) and two nights of undisturbed sleep (US:
8-hour sleep opportunity) in awithin-subjects crossover design, separated
by a minimum two-week washout period. Participants were rigorously
screened to ensure they were healthy sleepers, free of psychiatric, medical
or occult sleep disorders. Prior to undergoing the inpatient sleep protocols,
participants underwent seven days of at-home actigraphy, fromwhich we
derived actigraphic measures of habitual sleep variability. Variability in
TST was calculated from actigraphy using two standardized measures of
variability: Intra-individual Standard Deviations (iSD) and Mean Square of
Successive Differences (MSSD). In accordance with previously published
analyses, we assessed the degree towhich variability in TSTwas associated
with change in psychomotor vigilance (Both lapses and reciprocal reaction
times), from US to FA conditions. The PVT was performed at days one and
two of the respective conditions. Analyses were performed using linear
regression models and controlled for age and average TST across the seven
days of actigraphy.
Results: Following one day of forced awakenings, variability in TSTwas not
significantly associated with change in PVT lapses or reciprocal reaction
times between FA and US conditions. Following two days, contrary to our
hypotheses, increased variability (iSD) in total sleep time was associated
with a smaller increase in lapses between undisturbed sleep and sleep
disruption (unstandardized beta ¼ -0.027, SE ¼ 0.12, p ¼ 0.03), signifying
reduced psychomotor impairment. MSSD of TST was not significantly
associated with PVT lapses, despite trending close to significance (un-
standardized beta ¼ -0.0001, SE ¼ 0.0003, p ¼ 0.05). There was no asso-
ciation between TST variability and reciprocal reaction time for iSD or
MSSD.
Conclusions: Contrary to the literature linking increased TST variability to
adverse health outcomes, increased TST variability may represent a
phenotype which is protective against the effects of sleep disruption on
psychomotor vigilance. Future studies should continue to probe the as-
sociation between this phenotype and other measures of cognitive-
emotional impairment following sleep disruption.
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INVESTIGATING THE ROLE OF EXCESSIVE DAYTIME SLEEPINESS IN
NEGATIVE EMOTION BIAS IN HIGHER EDUCATION STUDENTS

K. Burrows 1, A. Millett 1. 1University of Suffolk, Psychology, Ipswich, United
Kingdom

Introduction: A review article by Tempesta et al (2018) Identifies a clear
link between sleep and emotional phenomena such as emotional reac-
tivity, emotional memory formation, empathic behaviour, fear condition-
ing, threat generalisation and extinction memory. This study investigates
the relationship between excessive daytime sleepiness, emotional reac-
tivity, and a bias towards negative visual stimuli within a higher education
population. This study aims to investigate the role of sleepiness on
emotional recognition.
Materials and Methods: Data from 93 participants was collected. Partic-
ipants were aged between 18 and 59 and enrolled within higher education
institutions across the United Kingdom . There was a total of, 77 Cisgender
Female, 15 Cisgender male, and 1 non-binary participant. The average age
of participants was 25.
Participants were given three self-report daytime sleepiness scales: the
Epworth Sleepiness Scale (ESS; Johns, 1991), Stanford Sleepiness Scale
(SSS; Shahid et al, 2011), and the Pittsburgh Sleep Quality Index (Smyth,
1999).
The OASIS image set (Kurdi, 2017) was chosen as the visual stimuli to be
presented as these images are free to use online, are non-specific, and are
high quality standardized images. In the presentation block of the study
180 random images were chosen, within these images 60 were positive
(Mvalence ¼ 6.0; SDvalence ¼ .215;Marousal,¼ 5.03; SDarousal¼.512), 60 images
were neutral (Mvalence ¼ 4.34; SDvalence ¼ .207; Marousal ¼ 2.59; SDarousal

¼.770) and the final 60 images were negative (Mvalence ¼ 2.52; SDvalence ¼
.523; Marousal ¼ 4.01; SDarousal ¼.460).
Participants were asked to fill in the ESS, SSS, PSQI in a random order. After
this, Participants were shown the 180 OASIS images, one image at a time.
Participants were asked to make a decision as to whether these images
were positive neutral or negative using the ‘k’ ‘l’ or ‘j’ keys.
Results: Overall, the regression model was significant F(4, 88) ¼ 4.76, p <
.002, R2¼ .178, with 18% of the variance in accuracy of emotion recognition
being explained by ESS, SSS, Global PSQI and Sleep duration.
Conclusions: These results suggest that sleep parameters significantly
impact emotional recognition within a higher education sample. Never-
theless, further research is required to investigate how sleepiness impacts
higher level components of emotional intelligence, such as emotional
understanding. The results of this study suggest that hypersomnolence is
detrimental to emotional recognition, however it is not certain whether
their understanding of visual stimuli is impacted.
Acknowledgements:
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IS OPTIMAL ALWAYS OPTIMAL? CHRONOTYPE, TIME-OF-DAY, AND
CHILDREN'S COGNITIVE PERFORMANCE IN REMOTE
NEUROPSYCHOLOGICAL ASSESSMENT

C. Bettencourt 1,2, L. Pires 1,2,3,4, F. Almeida 1,2, M. Vilar 1,2,5, H. Cruz 6, J.A.
Leit~ao 1,2,3, A. Allen Gomes 1,2,3. 1CINEICC - FCT R&D Unit: Center for
Research in Neuropsychology and Cognitive Behavioral Intervention,
University of Coimbra, Coimbra, Portugal; 2University of Coimbra, Faculty
of Psychology and Educational Sciences, Coimbra, Portugal; 3Memory,
Language and Executive Functions Lab, Faculty of Psychology and
Education Sciences, University of Coimbra, Coimbra, Portugal; 4Department
of Psychology, School of Life Sciences, University of Hull, Hull, United
Kingdom; 5 Psychological Assessment and Psychometrics Laboratory, Faculty
of Psychology and Education Sciences, University of Coimbra, Coimbra,
Portugal; 6 Interdisciplinary Research Centre for Education and
Development (CeiED), Lus�ofona University, Lisbon, Portugal

Introduction: Chronotype and time-of-day are important variables to
consider inmultiple dimensions of human functioning, including cognitive
performance. However, chronotype in children has received little attention
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in comparison to adolescents and adults, possibly due to the a priori
simplistic supposition that children are essentially oriented towards
morningness. We investigated potential interactive effects of chronotype
and time-of-day on children’s cognitive performance (i.e., memory, lan-
guage, and executive functions), hypothesizing that it may differ when
comparing optimal vs. suboptimal times-of-day.
Materials and Methods: Seventy-six morning-type (M-Type; n ¼ 37) or
evening-type (E-Type; n ¼ 39) children (48.7% girls; 51.3% boys; 7 to 10
years old; M age ¼ 8.05; SD age ¼ .51), identified through the Children
ChronoType Questionnaire, from the 3rd and 4th grades of elementary
school completed two remote neuropsychological assessment sessions.
These two 30-minute evaluations were conducted via videoconference,
either on the first or last hour of the school day (9:00 vs. 16:00, according
to Portuguese school schedules), depending on a randomized allocation.
The protocol included remote-friendly adapted versions of neuropsycho-
logical tests targeting memory, language, and attention/executive
domains.
Results: The results showed a statistically significant moderate interactive/
asynchrony effect between chronotype and time-of-day on a Rapid
Alternating Stimulus task [F (1,72) ¼ 5.78, p ¼ .019, hr2 ¼.07]. If tested at
their suboptimal time-of-day (i.e., morning for E-types, afternoon for M-
types), M- and E-type children were faster when compared to an optimal
time-of-day (i.e., morning for M-types, afternoon for E-types). There was
also a nearly statistically significant small interactive/synchrony effect
between chronotype and time-of-day on a Stories Memory Long-term
Retrieval task [F (1,72) ¼ 3.79, p¼ .055, hr2 ¼.05]. If tested at their optimal
time-of-day, M- and E-type children retrieve more story components
when compared to a suboptimal time-of-day. There was also a main effect
of chronotype on a Backward Digit Span task, with E-type children per-
forming better than M-type children [F (1,72) ¼ 5.98, p ¼ .017, hr2 ¼.08].
Additionally, there was a main effect of time-of-day on an Alternating
Verbal Fluency task, with both M- and E-type children performing better
in the morning when compared to the afternoon session [F (1,72) ¼ 8.85, p
¼ .004, hr2 ¼.11].
Conclusions: Chronotype and time-of-day, individually or in interaction,
appear to be relevant variables in primary school children’s cognitive
performance, namely verbal memory retrieval, working memory, pro-
cessing speed, and verbal fluency. Children tested in their suboptimal
time-of-day can sometimes perform better than in their optimal time-of-
day depending on the cognitive area considered (i.e., more automatic
processing). We are pursuing further studies to help to disentangle which
cognitive processes are more susceptible to synchrony or asynchrony ef-
fects and which ones are more resistant to chronotype and/or time-of-day
effects.
Acknowledgements: Work developed under the larger research project
True Times - Morningness-eveningness and time-of-day effects on
cognitive performances and emotional states: New lessons from children
and adolescents (PTDC/PSI-ESP/32581/2017; CENTRO-01-0145-FEDER-
032581), funded by Portugal 2020, Centro 2020, FEDER (UE), and FCT.

K-COMPLEXES MODULATE THE PROCESSING OF RELEVANT SENSORY
INFORMATION DURING NREM SLEEP

M. Ameen 1, D. Heib 1, C. Blume 2, M. Schabus 1. 1University of Salzburg,
Salzburg, Austria; 2University of Basel, Basel, Switzerland

Introduction: In as much as the sleeping brain responds differently to
auditory stimuli of distinct characteristics, the role of such differential
responses is not fully understood. K-complexes represent the most
prominent brain response to sensory perturbations during non-rapid eye
movement (NREM) sleep. Latest research proposes that K-complexes
reflect both sleep protecting as well as arousal inducing processes. We
sought to investigate the role of the evoked K-complex to different audi-
tory stimuli, in order to disentangle the function of brain responses to
external stimuli during NREM sleep, whether they reflect inhibition and
sleep protection or rather sensory processing.
Materials and Methods: We recruited 17 healthy humans (14 females) to
sleep for a full night (~8h) in the laboratory while acquiring poly-
somnography data using high-density electroencephalography (EEG).
During the night, we presented subjects with their own names as well as
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two unfamiliar names. These names were spoken by either a familiar voice
to the subject (FV) or an unfamiliar one (UFV). We used an automatic al-
gorithm to detect K-complexes, and performed event-related, time-fre-
quency, and phase coherence analyses to unravel the ongoing brain
processes during the auditory-evoked K-complex. Finally, we utilized a
machine learning approach to differentiate between brain responses to
different stimuli during NREM sleep.
Results:We show that UFVs evokedmore K-complexes than FVs; however,
therewas no difference in the number of evoked K-complexes between the
names. The difference in the number of evoked K-complexes between FVs
and UFVs appeared as early as 100ms post-stimulus and disappeared right
after the stimulus presentation ends (mean stimulus duration 808ms).
Moreover, by contrasting FV and UFV stimuli that evoked K-complexes, we
observed that UFVs evoked a larger amplitude of the N550 component of
the K-complex. Further analysis revealed that this difference in the
amplitude of the N550 does not demonstrate larger amplitudes of the UFV-
evoked K-complexes but rather stronger phase synchronization of brain
responses to the onset of UFVs as shown by inter-trial phase coherence
analysis. Spectral analysis revealed in the presence of the evoked K-com-
plex, UFVs evoked stronger arousal-like response (>16Hz) relative to FVs.
Finally, by training a linear discriminant analysis (LDA) classifier to decode
between FV and UFV stimuli from post-stimulus brain activity, we show
that only in the presence of evoked K-complexes, the classifier was able to
decode the presented voice.
Conclusions: Our results suggest the presence of time windows in NREM
sleep during which the brain continues to respond preferentially to rele-
vant sensory information. Central to such responses is the K-complex
which, when evoked by sensory stimuli, reflects underlying brain pro-
cesses that serve to extract and process relevant information. We propose
that such dynamic reactivity to the environment entails the presence of a
sentinel-processing mode where the brain remains connected to the
environment while engaging in the vital processes that are ongoing during
sleep.
Acknowledgements:MA is supported by the Austrian academy of sciences
(OEAW), and the Austrian Science Fund (FWF).

LAPSES OF REACTION TIMES DURING COGNITIVE AND PSYCHOMOTOR
TESTING ARE THE MOST DELICATE INDICATOR OF POOR SLEEP
ASSESSED WITH PITTSBURGH SLEEP QUALITY INDEX IN MEDICAL
STUDENTS

I. Pavlinac Dodig 1, Z. Dogas 1, V. Dogas 2. 1University of Split School of
Medicine, Neuroscience, Split, Croatia; 2University of Split School of
Medicine, PSYCHOLOGICAL MEDICINE, Split, Croatia

Introduction: Numerous studies supported the idea that sleep has
important roles in regulation of cognitive and affective brain functions.
Even though the overall sleep quality contributes to cognitive perfor-
mance, distinction of various components of subjective sleep quality might
provide more precise insight into the aforementioned association, specif-
ically in the student population. The aim of this study was to elucidate the
relationship between components of sleep quality and reaction times on
simple and complex cognitive and psychomotor tests in medical students.
We hypothesized that sleep quality components are more precise in-
dicators of sleep than overall subjective sleep quality and that poor sleep
can be detected even by subtle deteriorations in cognitive performance.
Subjects and Methods: A total of 164 students (49 men) enrolled in the
Basic neuroscience course at the University of Split School of Medicine,
participated in the study. All subjects completed Pittsburgh Sleep Quality
Index (PSQI), a self-reported general measure of sleep quality and distur-
bances over the past one-month period. From the 19 items of the PSQI
questionnaire, 7 components are created indicating subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency, sleep dis-
turbances, use of sleeping medications, and daytime dysfunction. Cogni-
tive and psychomotor abilities were assessed using Complex
Reactionmeter Drenovac (CRD-series), a battery of computer-based psy-
chomotor tests, measuring reaction times and speed of information pro-
cessing. Three CRD-series test were used: CRD11, assessing solving simple
arithmetic operations, CRD311, assessing discrimination of the light signal
position, and CRD411, assessing complex psychomotor coordination of
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upper and lower limbs. In each test, several variables were analyzed: total
test solving time (TTST), minimum single task solving time (MinT),
maximum single task solving time (MaxT) and start to end ballast ratio
(SB/EB).
Results: There was no significant correlation between TTST and MinT with
the total PSQI score on CRD11 (P¼0.633 and P¼0.881), CRD311 (P¼0.446
and P¼0.951) and CRD411 tests (P¼0.464 and P¼0.412). However, SB/EB
ratio was correlated with total PSQI score on the CRD311 test (r¼0.201,
P¼0.01). Regression analysis using 7 components of the PSQI question-
naire as predictors revealed that there was an association between use of
sleeping medication and MaxT on CRD11 test (b¼0.167, P¼0.037). On
CRD311 test, prolonged MaxT was associated with increased sleep latency
(b¼0.379, P<0.001), prolonged sleep duration (b¼-0.439, P<0.001),
decreased habitual sleep efficiency (b¼0.404, P<0.001), and less frequent
sleep disturbances (b¼-0.370, P<0.001). On the CRD411 test, prolonged
MaxT was associated with shorter sleep duration (b¼0.174, P¼0.03) and
less frequent reports on daytime dysfunctions (b¼-0.165, P¼0.039).
Conclusions: Our results suggest that precise analysis of sleep quality
components might provide a better insight into sleep of students in
comparison to overall subjective sleep quality. Maximum single task
solving time, as a measure of cognitive performance on the tests of simple
arithmetic operations, discrimination of the light signal position, and
complex psychomotor coordination was associated with the sleep quality
components. Thus, one might presume that this measure, possibly indi-
cating lapses of concentration, is the most sensitive to discriminate im-
pairments of sleep quality components.
Acknowledgements: All the students participated in the study.

MINIMALLY INVASIVE NASAL AIRWAY SURGERY CAN REVERSE ADHD IN
CHILDREN

P. Catalano 1, J. Walker 2, D. El Mardeeni 1, M. Schlewet 1. 1 Tufts University
School of Medicine, Otolaryngology, Boston, United States; 2Boston
University School of Dentistry, Orthodontics, Boston, United States

Introduction: Attention Deficit Disorder (ADD) and Attention Deficit Hy-
peractivity Disorder (ADHD) are increasingly diagnosed in children, and
estimated to occur in nearly 10% of children in the US. While their etiology
can be varied and complex, ADD and ADHD are known to occur in up to
50% of children who exhibit sleep disordeeed breathing (SDB). The
mechanism of hyperactivity in these children is directly related to 2 phe-
nomena of SDB: (a) the secretion of adrenaline during sleep to assist
children to breath through their airway obstruction, and (b) the build up of
“toxins” in the brain during the day that are not appropriately cleared
during interrupted sleep. Sleep patterns in children with SBD are charac-
terized by intermittent airway obstruction resulting in episodic hypoxia,
sleep fragmentation due to repeated arousal, mouth breathing, and sleep
deprivation. In the past decade, medical and behavioral treatment of ADHD
has been extensively studied, however no one has yet evaluated the effect
on ADD/ADHD behavior after correcting SDB in these children. In our
study, we compare the changes ADHD behavior before and after targeted
upper airway surgical treatment for SDB in children.
Materials and Methods: A prospective pilot study designed to evaluate
the effect of targeted nasal surgery on improving ADHD symptoms in
children with SDB. 72 children with ADHD symptoms who demonstrated
SDB as determined by history, physical exam, and sinus CT-scan were
included. The validated Barkley Deficits in Executive Functioning Scale was
obtained at baseline and 6 months after surgery. Data from this ADHD
evaluation tool was analyzed and compared for each patient using the
reliable change index scale (RCI). Parents completed the assessment tool
during the child’s clinic visits.
Results: 72 patients aged 6-17 years (M 91%; F 9%) completed the study.
For ages 6-11 years, 44% of children showed “highly significant”
improvement in their RCI, and another 20% improved between 75-99% of
the “highly significant” threshold. For children ages 12-17 years, these
numbers were 17% and 67%, respectively. 5% of children in both age groups
showed slightly worse RCI scores after surgery. Combined, 37.7% of chil-
dren exceded the RCI threshold for “highly significant change”, and
another 26% improved to between 75-99% of the ”highly significant”
threshold. There were no surgical complications in this study cohort.
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Conclusions: Targeted minimally invasive upper airway surgery in chil-
dren with SDB and ADHD symptoms can significantly improve their ex-
ecutive functioning. This pilot study shows the importance of restoring
upper airway breathing and normal sleep as part of ADHDmanagement in
a majority of children with SDB and ADHD.
Acknowledgements: The patients and their families who trusted in us
along the way.

MODERATOR EFFECT OF PHYSICAL ACTIVITY ON STRESS AND SLEEP
RELATIONSHIP IN DAILY LIFE: AN OBSERVATIONAL STUDY USING
WEARABLE DEVICES

M. Grassi 1,2,3, S. Dacc�o 1,2,3, C. Whitt 4, A. Defillo 1. 1Medibio Limited, Savage,
Minneapolis, United States; 2Villa San Benedetto Hospital, Clinical
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Introduction: Daily sleep may be affected by several conditions, including
stress. Stress has been shown to impact our physical and mental health.
Perceived stress can affect sleep quantity, quality, and architecture, with a
detrimental effect on emotional responses to daily stressors. Moreover,
poor quantity/quality sleep can increase the risk of severe medical and
mental disorders that in turn can have a negative effect on sleep. However,
some beneficial sleep/stress management interventions seem to have a
mediator impact on a stress-sleep relationship. Physical activity (PA) is
reported to prevent the negative effects of perceived stress on sleep, in
stress conditions, as COVID-19 pandemic lockdown.
The study aimed to conduct a preliminary analysis on the relationship
between PA, perceived daily stress (pdStress), and sleep parameters from
data collected through Garmin and Apple wearable devices by LUCA app, a
psychophysiological well-being application, helping to recognize and
manage stress.
Materials and methods: Data from Australian users have been collected
for 14 consecutive days. No inclusion and exclusion criteria were applied.
PA and sleep parameters were selected if present on both Garmin and
Apple devices.
We assessed: PA by daily calories consumption during active daily periods,
and total steps; sleep as time spent asleep; pdStress as the total score
obtained from four specific daily, day-framed questions investigating the
ability to relax, the presence of somatic, and emotional/cognitive symp-
toms [total score range: 0-12; the higher is the score the higher is the
pdStress.]
Statistical analysis included linear mixed models, with pdStress total score
as independent variable and sleep duration as dependent variable. PA
parameters were added separately as moderators of pdStress and sleep
relationship, with age, sex, and the brand of the wearable devices as
covariates.
Results: Sample: 46 Australian users (19 from Garmin and 27 Apple
wearable devices), including 27 females (58.7%); age between 20 and 60
years (years; m¼40.8, sd¼±9.1). On average, the sample was characterized
by: low to moderate levels of PA; mild levels of pdStress; and sleep
duration as WHO’s recommendations.
The analyses showed a statistically significant inverse association between
level of pdStress and sleep duration (p < 0.001). This relationship was
moderated by PA measured by active calories consumptions (p ¼ 0.015)
and total steps (p ¼ 0.038), with higher activity levels resulting in a
reduction of the strength of the inverse association between pdStress and
sleep.
Discussion: Our results confirm the detrimental relationship between
pdStress and nighttime sleep duration, as reported by the literature.
Moreover, our data show that high levels of PA can reduce the negative
effect of pdStress on sleep duration.
Despite the limitations concerning the limited number of subjects, device-
related recording errors, indirect sleep parameters, and non-sophisticated
PA measures, our results underline the importance of PA programs when
daily stress conditions and sleep alterations occur.
Acknowledgment: Data collection was sponsored by Mebidio LTD. We
thank all participants involved in the study.
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PREDICTING AGE, COGNITIVE SCORES, AND SLEEP STAGES FROM SLEEP
EEG WITH A MULTI-TASK DEEP NEURAL NETWORK USING THE
FRAMINGHAM HEART STUDY

W. Ganglberger 1,2, N. Adra 1, H. Sun 1, S. Nasiri 1, T. Nassi 1, H.-P. Landolt 2, R.
Huber 2, R.J. Thomas 3, M.B. Westover 1. 1Massachusetts General Hospital,
Neurology, Clinical Data Animation Center (CDAC), MGH McCance Center
for Brain Health, Boston, United States; 2University of Zurich, Zurich,
Switzerland; 3Beth Israel Deaconess Medical Center, Boston, United States

Introduction: Impaired sleep quality, quantity and timing are associated
with neurological and mental health disorders, potentially through
disruption of functional and anatomical neuronal pathways. Sleep state
oscillations likely encode brain health, therefore, sleep may provide
accessible biomarkers for estimating brain health. One potential biomarker
is sleep electroencephalogram (EEG)-based brain age, which if elevated
above chronological age, could indicate abnormal or accelerated aging.
Another potential method to build a biomarker is to directly estimate
cognitive function from sleep data. Here, we investigate how well age and
neuropsychological test scores can be predicted from EEG using an artifi-
cial deep neural network.
Materials and Methods: We used data from 735 participants of the Fra-
mingham Heart Study (FHS). Each participant had at a minimum one
polysomnographic recording (PSG) and one neuropsychiatric evaluation
for fluid intelligence (Wechsler Adult Intelligence Scale, NPS). Additionally,
age at evaluation was available for each participant, resulting in 1244 PSG-
age-NPS triplets. We solely used EEG data from C3 electrodes for this
analysis. The EEG signal, recorded in 125 Hz, was bandpass-filtered be-
tween 0-20Hz and transformed into the time-frequency domain with the
multitaper method (2 second window length, 1 second step size). The
resulting spectrograms were all zero-padded to 11 hours, harmonizing the
numerical dimensions of the sleep representations across subjects.
We developed an artificial deep neural network with a “U-Net”-like ar-
chitecture, i.e., consisting of an encoder and decoder part. The network’s
input was a subject’s EEG spectrogram, and its tasks were to predict sleep
stages for 30-second epochs, the subject’s age, and the subject’s neuro-
psychological test score (NPS). The model mainly consisted of convolution-
batch normalization-max pooling/upsampling layers, with a total of 11
million parameters. Fully connected layers for the age and NPS prediction
tasks consisted of 15,600 parameters. The loss functions used were cross
entropy for the sleep staging task and mean squared error for the age and
NPS tasks. We evaluated the model’s performance with 10-fold cross-
validation.
Results: Sleep staging: The accuracies (means and standard deviations
across folds) per sleep stagewereWake 0.64 (0.02), N2 0.61 (0.02), N3 0.59
(0.04), NREM combined 0.79 (0.01), and REM 0.53 (0.06). Cohen’s Kappa
was k¼0.54 (0.02). Predicting age: Pearson correlation between chrono-
logical age and predicted age was r¼ 0.60 (0.06). Predicting neuropsy-
chological test score: Pearson correlation between the NPS and the
predicted cognitive score was r¼ 0.25 (0.07).
Conclusions: Amulti-task deep learning networkwas able to predict sleep
stages, age, and cognitive scores from sleep EEG with varying performance
precision. While there was a strong correlation between predicted age and
chronological age, predicted cognition scores correlated weakly to
moderately with the actual scores. It is likely that prediction performance
for all tasks can be increased with larger and more variable datasets. The
sleep-based, subject-specific estimates for age and cognition may serve as
biomarkers for brain health, a hypothesis we will test in future studies.
Acknowledgements: Research was supported by the National Institute of
Neurological Disorders and Stroke of the National Institutes of Health,
1R01AG062989.

PROCESSING OF RANDOM AND PREDICTABLE TONE SEQUENCES IN
WAKEFULNESS AND SLEEP
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Introduction: It is well established that human perception relies on top-
down representations, such as expectations. The extent to which such
representations influence the processing of upcoming stimuli in sleep has
been only recently investigated. Some studies report disruption of hier-
archical predictive coding in sleep, whereas others argue for limited but
preserved detection of violation of predictions, with profound implications
to studies showing effective learning during sleep. Here, we present pre-
liminary results of how higher-order stimulus statistics modulate the
neural responses during sleep.
Materials and Methods: We presented participants (N¼24) with four
different auditory tones presented at a fixed presentation rate (3 Hz). We
manipulated the tone transition probabilities creating random and pre-
dictable tone sequences. Participants listened to the tones in wakefulness
and during a 2.5 hour afternoon nap. We collected simultaneous Electro-
pencephalograhy (EEG) and Magnetoencephalography (MEG) data. We
used the EEG data for sleep staging, and we analyzed the MEG data using
multi-level pattern analysis (MVPA) to decode low-level tone properties.
Results: Preliminary results indicate that low-level stimulus properties are
decodable in N1 and N2, although decoding accuracies drop significantly.
This is in line with previous studies showing attenuated cortical activa-
tions related to the processing of low-level stimulus properties in sleep. In
addition, decoding of ordered tones yield significant and above chance
pre-stimulus decoding accuracies, whereas this was not observed for the
random tones. This effect was present also in N1 and N2 but decoding
accuracies appeared less pronounced and stable than in wakefulness.
Conclusions: Detection of stimulus predictability seems to be preserved,
at least to some extent, in sleep.
Acknowledgments:Wewould like to thank the Doctoral College “Imaging
the Mind” for their financial support (FWF, Austrian Science Fund:W 1233-
B).

PULSE RATE VARIABILITY PREDICTS DEMENTIA IN PATIENTS WITH
OBSTRUCTIVE SLEEP APNEA
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Beaucouz�e, France; 3 ESEO, Angers, France; 4University Hospital of Angers,
Department of Respiratory and Sleep Medicine, Angers, France; 5 Le Mans
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Objective: We have shown in previous studies that indices of pulse rate
variability (PRV) are associated with the incidence of atrial fibrillation (AF)
and the occurrence of stroke in patients with obstructive sleep apnea
patients (OSA). Given the strong associations between AF, stroke, and
dementia, we evaluated in these patients whether PRV indices are also
associated with the risk of dementia.
Patients and methods: This retrospective study was conducted on OSA
patients from the French Pays de la Loire sleep cohort database. Clinical
and sleep recording data from 3283 patients aged 60 years and older,
without a history of AF were merged with health administrative data to
identify the occurrence of dementia (Alzheimer's or other). Time and
frequency-domain parameters of PRV were extracted from photo-
plethysmography signals. Cox proportional hazard models were used to
assess the association between PRV parameters and dementia risk. Asso-
ciation of dementiawith clinical parameters as well as OSA severity indices
was also assessed.
Results: After a median follow-up of 6.8 years, 70 patients had been
diagnosed with dementia. Incident dementia was independently associ-
ated (p<0.05) with older age, depression, stroke, hypertension, and tem-
poral and frequency indices of PRV. In multivariate analysis only age,
depression, and 2 temporal indices of PRV (ln RMSSD: HR [95%CI] ¼1.36
[1.08-1.71] and ln SNND: HR [95%CI] ¼1.34 [1.05-1.72]) were associated
with risk of dementia. However, there was no association between OSA
severity indices and dementia.
Conclusion: In patients with OSA, older age, depression and increased
pulse rate variability assessed by sleep oximetry derived RMSSD and SNND
indices may help identify patients at high risk for dementia.
Acknowledgements: We thank the IRSR, promoter of the cohorts from
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which the data for this study were obtained and the sleep technicians in
Sleep Medicine of Angers University Hospital.

QUANTITATIVE AND QUALITATIVE FEATURES OF DREAMING ACTIVITY
DURING THE PANDEMIC

S. Scarpelli 1, M. Gorgoni 1, V. Alfonsi 1, L. Annarumma 2, L. De
Gennaro 1. 1University of Rome Sapienza, Department of Psychology, Rome,
Italy; 2 IRCCS Fondazione Santa Lucia, Rome, Italy

Introduction: The COVID-19 pandemic has crucially influenced daily
habits, mental health, and sleep. Several findings reveal that dreams are
affected by waking experiences and sleep patterns. The lockdown could
have provoked strongmodifications in dreaming activity. This study aimed
to assess dream features during the Italian lockdown. Furthermore, we
also investigated the impact of the end of COVID-19 confinement on dream
activity through a longitudinal investigation.
Materials and Methods: We used a web survey to collect demographic,
clinical, sleep, and dream data during the lockdown. The sample included
1091 participants. After filling out the survey, 90 subjects participated in
the longitudinal protocol lasting two weeks: (a) the first week (April
28eMay 4) of full lockdown; and (b) the second week (May 5eMay 11) of
easing of restrictions. Participants were asked to record at home their
dream experiences and complete a sleep-dream diary each morning.
Results: Results obtained from the first protocol showed an increase in
quantitative and qualitative dream features during the lockdown,
compared to a pre-lockdown period. Higher dream frequency and specific
qualitative features were found in females and individuals with poor sleep
quality, nocturnal disruptive behaviors, and depressive symptoms. Most of
the dream features collected during the lockdown were predicted by age,
gender, depressive symptoms, presence of other people at home, and
territorial area. Sleep duration and several sleep quality indexes were the
best predictors of dreamvariables. During the lockdown, dreams were also
characterized by increased negative emotions, particularly frequent in
females, younger adults, and people with poor sleep quality, nocturnal
disruptive behaviors, anxiety, and depressive symptoms. Regarding the
longitudinal protocol, the analyses showed that participants had higher
numbers of awakenings, lower ease of falling asleep, higher dream recall,
and lucid dream frequency during lockdown than post-lockdown. Subjects
reported more dreams, including “being in crowded places” during post-
lockdown than lockdown.
Conclusions: Our results confirm the strong influence of the pandemic on
dreaming, supporting both the continuity-hypothesis between waking
experience and sleep mentation and the view of a key influence of sleep
patterns on dreaming. The poorer sleep quality during lockdown is
consistent with previous studies. The relationship between traumatic
events and dream recall frequency supports the idea of the pandemic as
“collective trauma”. Moreover, we hypothesized that the greater lucid
dreams frequency during confinement could reflect the attempt to cope
with the waking pandemic experiences. The crowded places into dream
scenarios during the second week of our protocol are also consistent with
the continuity-hypothesis: the possibility to access places frequented by
other people could represent a relevant experience after a long period of
confinement. Finally, we believe that investigations on COVID-19 infected
subjects experiencing the long-COVID-19 syndrome should be carried out
since preliminary findings on COVID-19 patients showed strong associa-
tions between increased nightmares and the infection severity. This evi-
dence suggests that the more that people were affected by COVID-19, the
greater the impact on dream activity and quality of life.

RELATIONSHIP BETWEEN OBJECTIVE SLEEP QUALITY AND
AGGRESSIVENESS

N. Ruiz-Herrera 1, A. Guill�en-Riquelme 2, P. Gonz�alez-
Gonz�alez 2. 1 International University of La Rioja, Heath Sciences, La Rioja,
Spain; 2University of Granada, Granada, Spain

Introduction: Sleep is linked to different emotions and behaviors, but
despite this, studies relating sleep quality or sleep problems with
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antisocial behaviors or with aggressiveness and anger are scarce and with
contradictory results. Therefore, the study aimed to analyze the relation-
ship between aggressiveness and sleep, evaluated objectively. It is ex-
pected to obtain a negative relationship between sleep quality and
aggressiveness and anger.
Materials and Methods: The subjective assessment consisted of a socio-
demographic survey, the Spanish version of the Aggressiveness Ques-
tionnaire (Andreu et al., 2002), and the Spanish adaptation of the State-
Trait Anger Expression Inventory (STAXI; Miguel-Tobal, Cano-Vindel,
Casado, & Spielberger, 2001). The objective evaluation of sleep was per-
formed by polysomnography. For this purpose, the participants were
summoned at the same time to the Sleep Laboratory of the University of
Granada. Light, noise, and temperature conditions were controlled and
were the same in all evaluations. The subjects received instructions on
sport, napping, food, and stimulant consumption on the day of the test.
Upon arrival at the laboratory, electrodes were placed in the lateral
pathways as recommended by the AASM, concerning the opposite pre-
auricular area. The sleep signals were analyzed manually. Participants had
a code to link their responses to the questionnaires, thus maintaining
anonymity. The questionnaires were applied in a computerized form.
Results: The prediction models of the anger and aggression variables
explained by the sleep variables were not statistically significant. Never-
theless, the adjusted coefficient of determination was high in some cases:
trait anger (R2adjusted¼ .38); anger expression and control (R2adjusted¼
.24); verbal aggressiveness (R2adjusted ¼ .47; p ¼ .035) and anger
(R2adjusted¼ .2). The variables with the greatest explanatory power were
sleep efficiency, REM latency, and total sleep time.
Conclusions: The results seem to go in the direction of the hypothesis: the
higher the sleep efficiency, the lower the aggression and anger. Never-
theless, the results are not significant, perhaps because of the low sample
size or because some subjects reported a poorer sleep quality due to the
discomfort of the evaluation. Despite the lack of significance in most of the
models, we analyzed the most explanatory variables and observed that the
most explanatory variables were sleep efficiency, time the subject spent
awake after first falling asleep, total sleep time, and REM latency. This
means that surely a larger sample size would give statistically significant
results since some of the correlations are high.
Acknowledgements: The LoMonaco Group for financing the second au-
thor's contract.

RELATIONSHIP BETWEEN SUBJECTIVE SLEEP QUALITY AND
AGGRESSIVENESS

P. Gonz�alez-Gonz�alez 1, A. Guill�en-Riquelme 1, N. Ruiz-
Herrera 2. 1University of Granada, Granada, Spain; 2 International
University of La Rioja, Heath Sciences, La Rioja, Spain

Introduction: Sleep is associated with different emotions and behaviors.
However, studies relating sleep quality or sleep problems with antisocial
behaviors or with aggressiveness and anger are scarce and with contra-
dictory results. Therefore, this study aimed to analyze the relationship
between perceived sleep quality and levels of aggression. The working
hypothesis was that poorer sleep quality would be related to higher levels
of aggressiveness and anger
Materials and Methods: A total of 130 participants of Spanish nationality
(39 men; 30%) were evaluated, with a mean age of 31 years (SD ¼ 12.88). A
total of 80.76% had university studies. The evaluation involved a socio-
demographic survey, the Spanish version of the Aggressiveness Ques-
tionnaire (Andreu et al., 2002), the Spanish adaptation of the State-Trait
Anger Expression Inventory (STAXI, Miguel-Tobal, Cano-Vindel, Casado
and Spielberger, 2001). A one-week sleep diary was used to assess sub-
jective sleep quality. The data were averaged for each person. The entire
evaluation was applied online, using two Google Forms: one for the
questionnaires and another for the sleep diary (since it had to be
completed seven nights).
Results: Different simple linear regression models were performed using
anger and aggressiveness as dependent variables and sleep variables
(sleep efficiency, number of awakenings, mean duration of awakenings,
and latency to sleep). In no case were models found whose fit was sta-
tistically relevant. In fact, at the clinical level, the models did not seem to
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have a high percentage of explained variance. Similarly, in the Pearson
correlations between variables, no statistically significant relationships
were observed beyond isolated relationships. Even so, it was observed that
the variables with the greatest explanatory capacity were the mean
number of awakenings and the mean sleeping time.
Conclusions: The results obtained do not support the hypothesis put
forward. It should be noted that the results in the literature are inconsis-
tent and this may be due to the use of subjective measures of sleep quality
assessment. It may also be because this relationship only occurs in people
with sleep problems or disturbances, whose sleep quality is severely
affected for sustained periods.
Acknowledgements: The LoMonaco Group for financing the second au-
thor's contract.

SELF-AWARENESS BY WATCHING OWN POLYSOMNOGRAPHY FOR
CONTINUOUS POSITIVE AIRWAY PRESSURE

K.T. Kim 1, Y.W. Cho 1, S.H. Jung 1. 1Keimyung University School of Medicine,
Neurology, Daegu, Korea, Republic of

Introduction: Patients with obstructive sleep apnea (OSA) are suspected
by observation of the surroundings rather than subjective symptoms, and
continuous positive airway pressure (CPAP) is started according to the test
results. This results in a lack of insight into the OSA and lowers CPAP
compliance.
Materials and Methods: This is a randomized controlled study in patients
with OSA of an apnea-hypopnea index over 15. All patients with OSAwere
confirmed through polysomnography and divided into group A in which
the patients watched the event of their own sleep apnea and group B
without watching the video. After a CPAP titration, all patients had
cognitive behavior therapy from the doctor in charge of the sleep center.
Then, patients were randomly assigned to either group A or group B and
received a CPAP machine. The patients in group Awatched their own sleep
apnea events that occurred during polysomnography and went home. The
patients of group B went home without watching the video. The usage of
CPAP was assessed on day 90, and patients were considered as adherent
when using their CPAP machine for more than 4 hours per day for 70% of
the observed days.
Results: A total of 60 patients (30 in each group) were investigated. Group
A and group B were compared. On day 90, the average usage per day of
groups A and B were 5.72±1.02 and 5.31±1.07, respectively (p¼0.131). The
number of used days was more in group A than group B (84.77±7.52 vs.
79.70±10.78, p¼0.040). The number of days with more than 4 hours used
was more in group A than B (73.47±12.82 vs. 64.13±17.08, p¼0.044). The
number of CPAP adherence was more in group A than group B (n¼29,
96.7% vs. n¼22, 73.3%, p¼0.011).
Conclusions: To see is to believe. Showing patients their own apnea events
can be a plausible option to enhance CPAP adherence.
Acknowledgements: This study was registered in the Clinical Trial Reg-
istry of Korea (https://cris.nih.go.kr): KCT 0005250.

SLEEP AND THE OPTIMISATION OF MUSICAL LEARNING AND
PERFORMANCE

B. Pelletier 1. 1Hong Kong Baptist University, Department of Music, Hong
Kong, China

Introduction: This in-progress study aims to quantify the impact that
changes in measurable sleep markers have on key objective aspects of
musical learning and performance. A growing body of research shows that
both quality and quantity of sleep affect memory and learning. Sleep, and
specifically certain stages of sleep, are believed to be necessary to
consolidate a memory so that it can be successfully accessed in the future.
Chronic sleep deprivation degrades the ability to learn, process, and absorb
novel information.
The impact that chronic sleep deprivation has on memory and fine motor
skills has been looked at in the context of sports performance and within
the general population in elegant studies including Dr. Walker’s “Practice
with sleep makes perfect: sleep-dependent motor skill learning.” (Neuron,
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2002). In the context of optimising performance capacity, this area is only
beginning to be addressed by scholars in the field of music. However,
research in this field has not adequately addressed the detrimental effects
of chronic low-grade sleep deprivation on musical learning and
performance.
Materials and Methods: The empirical testing of musical skills has long
been problematic. This is due to elements of subjectivity that are present to
varying degrees throughout the assessment process. This paper relies
upon a combination of established best practices and novel techniques to
introduce and develop a new battery of tests designed to quantitatively
measure musical ability in three key areas: rhythmic stability, sight-
reading, and memorisation. Freshly conceived testing protocols and ma-
terials designed to minimise subjectivity in scoring have been incorpo-
rated, as have measures to reduce confounding factors. This new battery of
tests includes elements drawn from assessment tools as old as the Wat-
kins-Farnum Performance Scale, which was published in 1954, to modern
technology such as Korg’s BEATLAB Rhythm Trainer, the first iteration of
which was produced in 2016. In the case of musical memorisation, recent
research developed in non-musical disciplines has been re-purposed and
adapted for application in musical research. This new collection of tests
and protocols better aligns with the goal of empirically measuring
important musical skill sets. It does this whilst minimising the need for
expensive and cumbersome equipment. Sleep stages and other parameters
of sleep will be tracked with the recently validated Somnofy system
(Toften, 2020).
Results: Validation trials are currently underway with promising pre-
liminary results.
Conclusions: Filling the current gap in knowledge within the fields of
sleep research and music and the quantification of the role sleep has on
musical skill acquisition has the potential to contribute to the way sleep
researchers understand the impact sleep has on human performance, and
revolutionise the way music students approach their learning, music ed-
ucators optimise their teaching, and professional performers execute their
concerts.
Acknowledgments:
Toften, S., Pallesen, S., Hrozanova, M., Moen, F., & Gronli, J.(2020). Valida-
tion of sleep stage classification using non-contact radar technology and
machine learning. Sleep Learning, 75, 54-61
Walker, M.P., Brakefield, T., Morgan, A., Hobson, J.A., & Stickgold, R. (2002).
Practice with sleep makes perfect: sleep-dependent motor skill learning.
Neuron, 35(1), 205-211.

SLEEP DISORDERS AND AWARENESS OF CARDIOVASCULAR
PREVENTIVE MEASURES IN GENERAL POPULATION AGED 25e64
YEARS IN RUSSIA/SIBERIA: WHO INTERNATIONAL PROGRAM MONICA-
PSYCHOSOCIAL

V. Gafarov 1, E. Gromova 1, D. Panov 1, I. Gagulin 1, A. Tripelhorn 1, A.
Gafarova 1. 1 Institute of Internal and Preventive Medicine, Branch of
Institute of Cytology and Genetics RAS, Collaborative laboratory of
Cardiovascular Diseases Epidemiology, Novosibirsk, Russian Federation

Objective: to establish associations of awareness and attitude towards
cardiovascular diseases (CVDs) prevention in people with sleep disorders
in an open population of Novosibirsk aged 25e64 years.
Materials and Methods: We carried out screening surveys of represen-
tative samples of the 25e64 years old population: in 2013e2016 e V
screening (427 men, mean agee 34±0.4 years, response rate e 71%; 548
women, mean agee 35±0.4 years, response ratee 72%); in 2015e2018e VI
screening (275 men, mean age e 49±0.4 years, response rate e 72%; 390
women, mean age e 45±0.4 years, response ratee 75%) using the protocol
of the WHO international program «MONICA-psychosocial». Jenkins sleep
evaluation questionnaire was used to evaluate sleep disorders.
Results: Participants with sleep disorders believed that they were «not
entirely healthy» (men e 65.5%, c2 ¼57.825, df¼8, p<0.001 and women e

69.6%, c2 ¼96.883, df¼4, p<0.001); had health related complaints (men e

78.2%, c2 ¼24.179, df¼2, p<0.001 and women e 85.2%, c2 ¼55.144, df¼2,
p<0.001), and clearly did not care enough about their health (mene 32.7%,
c2 ¼29.31, df¼4, p<0.001 and women e 34.1%, c2 ¼28.116, df¼4,
p<0.001). Men with sleep disorders more often assumed that they were
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more likely to get a serious illness within the next 5e10 years (c2 ¼12.976,
df¼4, p<0.01). Participants with sleep disorders were confident that
modern medicine can prevent (men e 10.9%, c2 ¼19.079, df¼2, p<0.001
and women e 13.3%, c2 ¼21.944, df¼2, p<0.01) and successfully treat
(men e 3.6%, c2 ¼24.142, df¼8, p<0.01 and women e 3.7%, c2 ¼15.538,
df¼8, p<0.05) only some heart diseases. Men and women with sleep dis-
orders are more likely to seek medical attention in case of severe pain or
discomfort in the heart area, but do not seek medical advice if this pain or
unpleasant sensation is mild (men e 63.6%, c2 ¼14.867, df¼6, p<0.05 and
women e 60%, c2 ¼17.872, df¼6, p<0.01). Among the participants with
sleep disorders men more often believe that the doctor «knows more than
me» (36.4%), and women (48.1%) chose an answer: «I will not necessarily
agree with the opinion of the doctor after a general examination, until a
thorough evaluation has been carried out by specialists» (c2 ¼5.917, df¼2,
p<0.05). Women with sleep disorders were more likely to continue to
work if they did not feel very well (54.1%, c2 ¼12.455, df¼4, p<0.05) or
their body temperature rose (37.8%, c2 ¼12.937, df¼4, p<0.05).
Conclusions: Persons with sleep disorders generally have a more negative
attitude towards their health and are skeptical about the possibilities of
modern medicine to prevent and treat CVDs, which is reflected in their
attitude to work and preventive check-ups.

SLEEP DISORDERS IN ADULTS WITH TUBEROUS SCLEROSIS COMPLEX: A
QUESTIONNAIRE-BASED STUDY

R. Moavero 1, A. Voci 1, A. Romigi 2, F. Bisulli 3, C. Luisi 4, F. Vigevano 5, L.
Mazzone 1, M. Valeriani 5, P. Curatolo 1, O. Bruni 6. 1 Tor Vergata University
of Rome, Rome, Italy; 2Neuromed IRCCS, Pozzilli (IS), Italy; 3Bologna
University, Bologna, Italy; 4University of Padova, Padova, Italy; 5Bambino
Gesù Children's Hospital, Roma, Italy; 6 La Sapienza University of Rome,
Rome, Italy

Introduction: Tuberous Sclerosis Complex (TSC) is a rare systemic disease
with an almost constant neurological involvement, and in which epilepsy
and TSC-associated neuropsychiatric manifestations (TAND) represent the
major burden. Also sleep disorders (SD) are highly prevalent, yet still
largely under-recognized and under-treated. The objective of this study
was to assess the prevalence of SD in adult patients with TSC, and to
evaluate the relationship between sleep, epilepsy and TAND.
Materials and Methods: we administered Pittsburgh Sleep Quality (PSQI)
and Insomnia Severity Index (ISI) to adult patients referring to different
Italian centers. We also collected information on epilepsy and TAND.
Results: We analyzed 114 questionnaires (mean age 31.7 years). An epi-
lepsy diagnosis was reported by 82.3%, with persistent seizures in 67.7% of
them. At least one TAND was reported by 73.4% of participants. An existing
SD diagnosis was reported by 24 subjects (21.2%).
PSQI and ISI revealed a positive score, respectively, in 52 (46.0%) and 30
patients (26.5%).
PSQI was positive in 26.7% seizure free patients versus 61.9% patients with
active epilepsy (p¼0.003), and the association remained significative
(p¼0.01) even applying a multivariate logistic model considering age,
antiseizure medications (ASM), TAND and nocturnal epileptic seizures. ISI
positive scores have been detected in 1/30 (3.3%) seizure free patients and
in 26/63 (41.3%) of those with persistence of seizures (p¼0.0004). This
association was also confirmed by a univariate logistic regression analysis,
estimating that active seizures increased the risk of having a positive ISI
score (p¼0.004, OR¼3.01). After adding in amultivariate logistic model the
independent variables listed above, the association remained significant
(p¼0.007, OR¼2.98).
PSQI was positive in 43/83 patients (51.8%) with the presence of TAND and
in 9/30 of patients (30%) without (p¼0.06). A univariate logistic regression
analysis estimated that a comorbid neuropsychiatric condition increased
the risk of having a positive PSQI score (p¼0.04, OR¼0.92). However, after
adding in a multivariate logistic model the independent variable of active
epilepsy, TAND ceased to be a significant risk factor for positive PSQI
(p¼0.12, OR¼0.75). As for ISI, it resulted positive in 27/83 patients (32.5%)
with TAND and in 3/30 (10%) of those without (p¼0.03). This association
was also confirmed by a univariate logistic regression analysis, which
estimated that TAND increased the risk of having a positive ISI score
(p¼0.02, OR¼1.47). After adding in a multivariate logistic model the
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independent variable of active epilepsy, TAND ceased to be a significant
risk factor for positive PSQI (p¼0.09, OR¼1.85).
Conclusions: our results confirmed that SD are highly prevalent in adults
with TSC, affecting almost half of individuals. Surprisingly, neuropsychi-
atric comorbidity did not appear to significantly impact the presence of a
SD, that appeared to be mostly influenced by the presence of active epi-
lepsy independently from the presence of nocturnal seizures. A bad sleep
quality and sleep fragmentation is recognized as a possible triggering
factor for seizures, therefore identifying and treating SD might have an
impact in reducing the risk of frequent daily seizures.
Acknowledgements: we thank the Italian TSC Association for supporting
us in performing this study.

SLEEPING WHILE AWAKE: SLEEP-LIKE SLOW WAVES IN WAKEFULNESS
PREDICT MODULATIONS OF PERFORMANCE AND SUBJECTIVE
EXPERIENCE

T. Andrillon 1,2, A. Burns 3, T. Mackay 3, J. Windt 2, N. Tsuchiya 3. 1 Paris Brain
Institute, Paris, France; 2Monash University, Centre for Consciousness and
Contemplative Studies, Melbourne, Australia; 3Monash University,
Melbourne, Australia

Introduction: Sleep andwakefulness are notmutually exclusive states and
when individuals are prevented from sleeping for extended periods of
time, a subset of brain regions can start displaying electroencephalo-
graphic (EEG) signatures of non-rapid eye-movement (NREM) sleep in the
form of sleep-like slow waves. These sleep-like slow waves have been
interpreted as a form of sleep intrusions withinwakefulness. However, it is
unclear if such slow waves are everyday life events, and whether they
could impact behaviour in well-rested individuals. Here, we sought to
characterise the occurrence of these slow waves in regular wakefulness,
determine their link with vigilance and establish their effect on behaviour
and subjective experience.
Materials and Methods: To understand the neural mechanisms underlying
attentional lapses,we studied thebehaviour, subjective experience andneural
activity of 25 healthy well-rested participants performing a task requiring
sustained attention (sustained attention to response task, SART). To quantify
the modulations in participants' subjective experience and attentional focus,
random interruptionsprompted participants to indicate theirmental states as
task-focused, mind-wandering or mind-blanking. We recorded high-density
electroencephalography and pupil diameter throughout the task to monitor
vigilance and allow the detection of sleep-like slow waves.
Results: Spatially and temporally localized slow waves, a pattern of neural
activity characteristic of the transition toward sleep, accompany behavioural
markers of attentional lapses and preceded reports of mind wandering and
mind blanking. The location of slow waves could distinguish between
different types of attentional lapses: for example, between sluggish and
impulsive behaviours, and between mind wandering andmind blanking.
Conclusions: Our results suggest attentional lapses share a common
physiological origin: the emergence of local sleep-like activity within the
awake brain.

SLEEP RESTRICTION IMPAIRS THE ABILITY TO INTEGRATE MULTIPLE
PIECES OF INFORMATION INTO A DECISION

S. Drummond 1, J. Lim 1, J. Boardman 1, C. Anderson 1, D.
Dickinson 2. 1Monash University, Turner Institute for Brain and Mental
Health, Clayton, Australia; 2Appalachian State University, Economics,
Boone, United States

Introduction: Sleep deprivation impacts overall decision-making, though
the impact on specific components of decision-making are less well
studied, especially outside of total sleep deprivation. Here, we examine the
effects of sleep restriction on the ability to integrate multiple pieces of
information into a decision.
Materials and Methods: Healthy adults (n¼41; age¼27.9±6.0 years, 20F)
lived in the sleep lab for 2 counterbalanced conditions: well-rested (WR:
9-hour sleep opportunity for 4 nights) and sleep restriction (SR: one 9-
hour night, followed by three 3-hour nights). Following the last night of
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each condition, participants performed the decision task. Across 48 trials,
participants first saw two containers, with different numbers of black and
white balls. Eight balls were randomly drawn, with replacement, from one
unknown container. Participants decided which container was used, based
on the “odds” each container was used and draw results (“evidence”).
Mathematical modelling determined the amount of weight given to odds/
evidence. The “best” decisions integrate both pieces of information.
Results: When WR, participants utilised both pieces of information to
make their decisions, though odds were given slightly more weight. Dur-
ing SR, the amount of weight given to the odds did not change, and the
weight given to the evidence decreased significantly.
Conclusions: SR impaired the ability to integrate multiple pieces of in-
formation into a decision. Instead, participants focused on a single piece of
easy-to-understand information and did not fully utilise a harder-to-un-
derstand piece of information. This has implications for complex applied
environments where individuals have large amounts of information with
which to make decisions.
Acknowledgements: Study funded by the Office of Naval Research Global

SNAPSHOTS OF THE SLEEPY BRAIN: HIGH-DENSITY EEG AND
SUBJECTIVE SLEEPINESS UPON AWAKENING

A. Stephan 1, J. Cataldi 1, A. Singh Virk 1, F. Siclari 1. 1CHUV UNIL, Lausanne,
Switzerland

Introduction:Why do we sometimes feel sleepy as wewake up?Why is it
sometimes harder to get active in the morning? Sleep inertia has been
suggested to be a consequence of a desynchronized awakening of brain
regions, but little is known about the relationship between these local
variations, the sleep stage from which one awakes and perceived sleepi-
ness upon awakening.
Materials and Methods: In the present study, we investigated the awak-
ening brain regional activity prior and upon awakening and the de-
terminants of subjective sleepiness upon awakening (546 awakenings) in
20 healthy subjects who were recorded with high-density electroen-
cephalography (EEG).
Results: Surprisingly, we found that subjective sleepiness was higher upon
awakening from REM sleep as compared to NREM sleep, even when
adjusting for time spent asleep before the awakening. Sleepiness at
awakening correlated with subjective sleep depth before the awakening
and was highest when subjects did not report conscious experiences. At
the EEG level, we found that awakenings from both REM and NREM sleep
were characterized by the persistence of ‘sleep-like’ low-frequency activity
(delta and theta power) in posterior brain regions while only upon
awakening from NREM it was associated to an increase of high-frequency
activity above wake levels. Furthermore, subjective sleepiness negatively
correlated with high-frequency activity and positively with low-frequency
activity immediately after awakening. The effect of ‘EEG activation’was not
localized, but rather diffuse.
Conclusions:These results challenge the common assumption that sub-
jective sleepiness is strongest upon awakening from ‘deep’ slow wave
sleep. They also suggest that the awakening process displays distinctive
regional activity patterns, with anterior and central brain regions ‘waking
up’ before posterior regions. Finally, these results provide an objective
correlate of subjective sleepiness.
Acknowledgements:This work was supported by the Swiss National Science
Foundation (Ambizione Grant PZ00P3_173955 to F.S.), the Divesa Foundation
Switzerland (F.S.) and the Pierre-Mercier Foundation for Science (F.S.).

TARGETED MEMORY REACTIVATION DURING REM SLEEP:
IMPLICATIONS IN THE TREATMENT OF SOCIAL ANXIETY DISORDER

F. Borghese 1, P. Henckaerts 1, F. Guy 1, C. Mayo 1, S. Delplanque 2, S.
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Introduction: Social anxiety disorder (SAD) is characterized by a signifi-
cant amount of fear when confronted to social situations and can cause
considerable distress in daily life. Exposure therapy, based on fear
extinction, is a popular treatment for anxiety disorders, although it does
not often lead to full remission. Based on previous research showing that
rapid eye movement (REM) sleep strengthens extinction memory
consolidation, we tested whether we could enhance exposure therapy by
using targeted memory reactivation (TMR) during REM sleep, associated
with positive feedbacks and virtual reality (VR), to increase extinction
learning.
Materials and Methods: 46 subjects with SAD were randomly assigned to
a control or TMR group. All participants took part in VR exposure sessions
during which they gave presentations in front of a virtual jury, following
which they received positive feedback. For the TMR group, a sound was
paired with the feedback phase, representing the extinction memory to be
consolidated during sleep. During the 8 nights following the first presen-
tation, this sound was administered during REM sleep for all participants,
using a wearable headband device. Anxiety levels were assessed using
subjective (Subjective Units of Distress Scale) and objective (electrodermal
activity and heart rate variability) measures during the preparation phases
of the presentations at baseline (T1), after one night of sleep (T2), and after
eight nights of sleep (T3).
Results: A difference in anxiety levels between groups, assessed with the
heart rate measurement (RMSSD), was observed during the last prepara-
tion phase (T3), with higher anxiety levels for the TMR group compared to
the control group (p ¼ .037), while no such difference was observed at
baseline (T1).
Conclusions: Surprisingly, our protocol led to higher anxiety in the TMR
group. While this result was only observed in one out of the three anxiety
measures, a possible explanation could be that the TMR sound was asso-
ciated with the stressful VR situation as a whole, instead of the positive
feedback only. Previous studies using fear conditioning and TMR protocols
in NREM sleep showed contradictory results, resulting in either a reduc-
tion (Hauner et al., 2013; He et al., 2015) or an increase of fear responses
(Barnes&Wilson, 2014; Rolls et al., 2013). These findings bring attention to
the necessity of testing new experimental protocols to identify the
mechanisms that would allow TMR to successfully enhance extinction,
which could lead to the development of new therapies.
Acknowledgements: This study was supported by the University of
Geneva and the University Hospitals of Geneva.

TESTING PREDICTIONS OF THE EMOTIONAL AND STRESS REGULATION
THEORIES OF DREAM FUNCTION

C. Turpin 1, K. Barbeau 1, H. Ben Massaoud 1, A. Lafreni�ere 2, E. Campbell 2, J.
De Koninck 1. 1University of Ottawa, Psychology, Ottawa, Canada;
2University of Montr�eal, Psychology, Montr�eal, Canada

Introduction: Prevailing modern theories of dream function focus on
mood and stress regulation. Typically, it would be achieved through
desensitization to negative experiences within dreams. Support comes
from the observation that dreamers tend to evaluate emotions felt in their
dreams more positively than independent judges based on dream narra-
tives (i.e., positivity bias), which may consequently lead to more positive
morning mood even if the content of the dream is objectively more
negative. The present study examined the relationship between evening,
dream, and morning mood and stress to evaluate the potential desensiti-
zation function of dreams and its effects on morning mood and stress
levels .
Materials and Methods: Male and female participants (N ¼ 175) between
the age of 12-24 years old recorded at least two dreams (dreams N ¼ 350)
over a period of ten days and self-reported their mood and stress at
bedtime and upon waking, and their emotions in their dream retrospec-
tively. Additionally, an independent judge evaluated the subjects’ dream
mood. Subjects’ positivity bias of their dreams was defined as the differ-
ence between the subjects and an independent judge’s evaluation of levels
of positive emotions in the dream. Participants’ dreams were categorized
as positive or negative based on their perceptions of the positive and
negative emotions in their dreams. After computing an affective balance
score of participants’ dream emotions, 171 (49%) had more negative dream
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nights and 164 (47%) had more positive dream nights; a few had neutral
dream nights (4%). Neutral dreams were omitted from the analyses.
Results: A t-test revealed that subjects were more likely to perceive their
dreams on any given night as more positive than an independent judge (p
¼ < .001) but not less negative (p ¼ .88), suggesting a positivity bias. Re-
sults of a multigroup structural equation model, where a unified model
was tested across positive and negative dream nights, demonstrated that
bedtime mood and stress were the strongest predictor of morning mood
and stress, respectively. However, the second strongest predictor of
morning mood, specifically positive morning mood and stress, was sub-
jects’ positivity bias. This positivity bias explained why those who had
positive dream nights had more positivemorning mood above and beyond
the objective positivity of the dream. The positive relationship between
dream positivity bias and positive morning mood was strongest in those
who had negative dream nights. Despite this finding, dreamers’ positivity
bias did not negatively relate to morning stress in those who had more
negative dream nights. This finding suggests that the positivity biasmay be
one pathway in which a desensitization function of dreams operates for
mood regulation but not for stress regulation.
Conclusions: These results offer support for the notion of a desensitization
function of dreams and its potential for mood regulation. These results also
highlight potential distinct mechanisms and functions of dreams for mood
and stress regulation. These results are correlational in nature. Experi-
mental manipulation of dream mood and stress would be required to test
this theory.
Acknowledgements: Social Sciences and Humanities Research Council
Canada

THE LACK OF AMBULATION IN REM SLEEP BEHAVIOUR DISORDER -
WHY DO THEY STAY IN BED?

D. Wasserman 1,2, S. Gullone 2, I. Duncan 1,2, M. Veronese 2,3, V. Gnoni 1,2, S.
Higgins 1,2, A. Birdseye 1,2, E. Cigdem Gelegen 2,4, P.J. Goadsby 5, K.
Ashkan 6, K.R. Chaudhuri 7, G. Tononi 8, P. Drakatos 1,9, I.
Rosenzweig 1,2. 1Guy's and St Thomas hospital, Sleep disorders centre,
London, United Kingdom; 2King's college London, Sleep and Brain Plasticity
Centre, London, United Kingdom; 3King's college London, Department of
neuroimaging IoPPN, London, United Kingdom; 4King's college London,
Department of basic and clinical neuroscience, IoPPN, London, United
Kingdom; 5King's college London, NIHR-Wellcome Trust King’s Clinical
Research Facility, London, United Kingdom; 6King's college Hospital,
Neurosurgery, London, United Kingdom; 7King's college Hospital, King’s
College London and Parkinson’s Foundation Centre of Excellence, London,
United Kingdom; 8University of Wisconsin-Madison, Department of
Psychiatry, Madison, United States; 9King's college London, Faculty of Life
and Sciences Medicine, London, United Kingdom

Introduction: REM Sleep Behaviour Disorder movements often reflect
mentation involving frightful situations requiring defensive actions, and
the lack of typical REM-like atonia, creating unique potential to study
dreams. Whilst commonly described as vivid and engaging, RBD move-
ments almost never involves leaving the bed.
Study aim and hypothesis: The goal of this observational study on a large
iRBD population is to further investigate the semiology of RBD through
video analysis. The brain uses two main “frames” representing spatial in-
formation and environmental interactions. Egocentric e subject body
centred representation. Allocentric ea world centred representation. Uti-
lising a philosophical allegory of people in Plato’s Cave, we hypothesise
that spatial perception and spatial co-ordinates of RBD remain predomi-
nantly guided by the (allocentric ) brain-generated virtual space-map, and
thus, no, or very limited, truncal/lumbar axial ambulationwill occur during
RBD events across the yz-octant of the sagittal plane of the sleeping body.
Methodology: A retrospective analysis of clinical and video polysomno-
graphic findings of all patients diagnosed with iRBD during 2019 in GSTT
Centre, London, UK. The semiology of each RBD-event was visually ana-
lysed and entered into a statistical database. RBD events were classified
into distinct groups according to the predominant motor manifestation. To
test our hypothesis concerning the movement of the trunk in the sagittal
plane, we included an additional category “plane change” and registered
the movements that involved a shift from horizontal to upright position.
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Results: 38 patients were eligible for the study. Body movement identified
in 675 RBD events and the 62 solely associated with vocalisation or/and
orofacial events. 531 RBD episodes were not complex and subcategorised
in the following elementary types: myoclonic (6.59%), simple (72.50%),
stereotype (2.63%), simple&myoclonic (16%), simple & stereotype (1.88%),
myoclonic & stereotype (0.18%) and mixture of all types (0.18%). self-ori-
ented body movement events (5.3%) scenic (16.29%), violent (4%), vocal-
isations (4.29%), orofacial (9.77%) and 3.40% had both. Topographical
distribution categorisation: head and neck (19.85%), upper limbs (80.30%),
lower limbs (44.74%), and trunk (4.88%). Spatial distribution: focal
(35.41%), multifocal (40.59%), proximal (67.70%) and distal (71.7%). Bilateral
body movement was present in 58% of the limb involving events.
Discussion: The additional explicit relevance of our VPSG study is that, for
the first time, primary focus is on categorization and demonstration of the
paradoxically restricted semiology of truncal/thoraco-lumbar movements
during RBD events, which persists even during complex dream re-enact-
ments. Possible theory suggesting the primary somatosensory cortex may
present a novel spatial navigation system outside the hippocampal for-
mation. This taken together with our findings, raise the possibility that
paradoxical reductions in truncal movements during RBD events may
originate from phasic REM replays across primary somatosensory cortex.
The phasic REM-related replay in the primary somatosensory spatial
navigation system may account for most features of RBD movements in
our patients. Most notably, it might underlie the limited truncal mobi-
lisation during RBD events, and as such it may present a useful biomarker
that differentiates the RBD events from other (e.g.
Acknowledgement: This work was supported by the Wellcome Trust.

THE MATTER DREAMS ARE MADE OF: A DICTIONARY-BASED ANALYSIS
AND CATEGORIZATION OF DREAM REPORTS
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Verbal reports represent the primary source of insight into oneiric activity.
Crucially, computational linguistic methods could be used to extract and
objectively quantify information about dream contents in an automatized
and reproducible manner. Aim of this study was to investigate similarities
and differences in linguistic features between reports of dream experi-
ences and the possible existence of dream prototypes. The study involved
70 healthy Italian native language speakers (40F, 21-64y). Participants
filled out an anamnestic questionnaire and questionnaires measuring
sleep quality, and mental imagery during wakefulness and sleep. Trait
anxiety levels were measured through the STAI-Y2 scale. Then, subjects
were asked to record a report of their last dream experience each morning
upon awakening for 14 days. Dream reports were automatically tran-
scribed and manually cleaned of any information that did not directly
concern the experience (e.g., subjects’ comments and digressions). False
starts, repetitions and self-corrections were also removed. Misspelled
words, regionalisms and dialectal words/phrases weremanually corrected.
Afterwards, we automatically pre-processed textual data by converting it
to lower-case, and removing stop words, punctuation, and finally toke-
nized it. A dictionary-based content analysis was performed on 605 dream
reports through the Italian dictionary of Linguistic Inquiry and Word Count
(LIWC), allowing for a word-by-word classification of lexical items into
distinct categories: first-person perspective, third-person perspective, af-
fective processes, cognitive processes, sensory processes, inhibition, social
interactions, time, space, movements, and body. Reports were classified
and clustered according to the word frequency count for those categories.
We applied a k-means clustering algorithm using cosine distance. The
optimal number of clusters was evaluated according to the silhouette
criterion. Dream reports clustered around ten semantic dimensions
independently of subjects’ linguistic idiosyncrasies. Six clusters polarized
to the specific dimensions: positive emotions (9%), negative emotions
(10%), first-person plural (10%), third-person plural (9%), body (10%), and
time (7%). We also found clusters polarized to multiple dimensions: past
and movements (13%), space and social interactions (9%), past and third-
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person singular (12%), present and first-person singular (10%). Spearman
correlation analyses were used to investigate the potential relationship
between the frequency of each category and individual variables derived
from questionnaires. We observed a negative correlation of participants’
age with body and third-person singular perspective (p<0.01), a negative
correlation of education level with movements and body (p<0.01), and a
positive correlation between trait anxiety levels and references to present
time (p<0.01). Further analyses revealed a positive correlation between
third-person singular perspective and references to the past (p<0.0001),
while first-person singular perspective correlated with references to the
present (p<0.0001). Therefore, in describing a dream experienced in the
first-person perspective, volunteers tended to represent the events in the
present time, while they tended to represent the events experienced by
others in the past. Present results indicate the existence of specific dream
prototypes according to objective and generalizable semantic dimensions.
We found that particular linguistic categories in dream reports are related
to trait anxiety, suggesting a possible link with mental well-being. The
same analyses could allow to identify and quantitatively characterize al-
terations of dream experiences in clinical populations.

THE ROLE OF DREAMING IN AFFECT REGULATION

B. Zeilinga 1, G. Lipinska 1, M. Solms 1. 1University of Cape Town, UCT Sleep
Sciences and Applied Cognitive Science and Experimental Neuropsychology
Team (ACSENT), Department of Psychology, Cape Town, South Africa

Introduction: A key theory of dreaming proposes that dreams function to
regulate affect. Research investigating change in emotions across sleep
often does not consider the contribution of dreaming mentation to affect
regulation, but rather focuses on the association between sleep physiology
and affect regulation. We hypothesise that if dreams are responsible for
affect regulation, there will be a change in self-reported emotion (both
positive and negative) within a dream, leading to less emotionality to-
wards the end of a dream.We also hypothesise that affect will be regulated
across the night, with less emotionality in dreams towards the end of the
night.
Materials and Methods: 24 healthy UCT students (age range 19 e 34
years) were selected to spend 3 non-consecutive nights at a sleep labo-
ratory for PSG monitoring, collection of dream reports, and self-reported
emotions experienced during these dreams. The first night was an adap-
tation night, followed by two experimental nights. During the first
experimental night participants were awoken in REM sleep during the
early night (dream-point: Early REM) and on the second experimental
night they were awoken in REM sleep towards the end of the night
(dream-point: Late REM) to record their dreams, using voice recordings,
and collect self-reported emotions experienced during these dreams using
Visual Analogue Mood Scales (VAMS). Participants completed mood scales
for emotions experienced in both the first part (1st dream-half) and last
part (2nd dream-half) of their dream. Each recorded dreamwas transcribed
and assessed for affective content using the Linguistic Inquiry and Word
Count program (LIWC). Furthermore, the change in mood of participants
across each experimental night was measured using the Positive and
Negative Affect Schedule (PANAS).
Results: Analysis of the VAMS did not reveal a significant difference in self-
reported emotion between the first and second half of dreams, or between
early and late REM dreams. There was, however, a significant interaction
between dream-half and dream-point, indicating a decline in emotionality
from the first half to the second half of early REM dreams, followed by an
increase in emotionality from the first to the second half of late REM
dream, although still below that of early REM levels. Analysis of the LIWC
showed a significant decrease in objectively scored emotional content of
dreams from early to late REM.
Conclusions: These results suggest that there is an initial decrease in
dream affect during the night, followed by an increase in the early
morning. We hypothesize that dream affect decreases towards a homeo-
static settling point during the night, before rising again to meet this ho-
meostatic point in the early morning hours, which may be required for
next-day readiness. This change towards an homeostatic point, and the
overall attenuation of dream affect across the night, support the notion
that dreaming plays a role in affect regulation.
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TRAIT PREDICTORS OF DREAM RECALL FREQUENCY IN HEALTHY ADULT
INDIVIDUALS
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Understanding potential sources of inter-subject variability in dream recall
frequency (DRF) has fundamental implications for the study of dream
neurophysiology. Indeed, several physiological, psychological, and cogni-
tive factors have been suggested to influence DRF in the adult population
and may act as confounds in studies aimed at investigating the correlates
or functions of dreaming. Here we set out to investigate the possible
impact of demographic variables, attitude towards dreaming, and memory
abilities on DRF. The study involved 87 healthy Italian native language
speakers (33M, 21-65y). Participants filled out questionnaires assessing
their general health, sleep quality, mental imagery, dream recall frequency,
and attitude towards dreaming. In this last questionnaire, participants
were asked to provide their degree of agreement with six statements
regarding the general meaning and significance of dreams (Bulkeley, K., &
Schredl, M., Int. J. Dream Res., 2019). Then, they were asked to record a
report of their last dream experience each morning upon awakening for 14
days. If subjects woke up with the perception of having dreamt but could
not remember any feature of the experience, they were asked to refer this
perception (‘white dream’). If they neither could remember any detail of
the experience nor had the feeling of having dreamt, they just had to re-
cord this (‘no recall’). Cases in which participants did not produce a report
upon awakening were regarded as ‘missing data.’ At the end of the 14-day
period, participants underwent a neuropsychological assessment. On this
occasion, visuospatial ad verbal memory abilities were evaluated through
the administration of the Rey-Osterrieth Complex Figure and the Babcock
Story Recall Test, respectively. We performed a multiple linear regression
analysis including DRF as the dependent variable and subjects’ age, gender,
education level, attitude towards dreaming, and visuospatial and verbal
memory scores as independent variables. Based on provided reports we
estimated a daily DRF of 0.60 ± 0.25 (range 0.13-1.00). The daily frequency
of ‘no recall’was 0.29 ± 0.22 (range 0-0.78), while it was 0.09 ± 0.11 (range
0-0.42) for white dreams. A comparison of DRF estimated from provided
reports and self-reported DRF based on a 6-point scale revealed a signifi-
cant correlation between the two measures (Spearman’s correlation;
r¼0.49, p<0.0001). Interestingly, a stronger statistical association was
found when white dreams were counted in the report-based estimates
(r¼0.54, p<0.0001), suggesting that measures of self-reported DRF might
be influenced by both recalled and white dreams. The multiple regression
analysis (F(5,81)¼4.62, p<0.001, R2¼0.22) revealed a significant association
between attitude towards dreaming and DRF (p<0.001). Marginally sig-
nificant effects were also found for both visuospatial and verbal memory
(p<0.05), while no significant effects were observed for sex (p¼0.64) and
age (p¼0.22). Present results indicate that attitude towards dreaming is a
strong predictor of DRF. Given that this factor can be easily and rapidly
measured using brief questionnaires, its assessment should be considered
in studies for which inter-subject variability might represent a relevant
confound. When feasible, an evaluation of visuospatial and verbal memory
functions might also be advisable.

TREATMENT OF NIGHTMARES WITH IMAGERY REHEARSAL THERAPY
AND TARGETED MEMORY REACTIVATION

S. Schwartz 1, A. Clerget 1, L. Perogamvros 2,1. 1University of Geneva, Geneva,
Switzerland; 2University Hospitals of Geneva, Geneva, Switzerland

Introduction: Nightmare disorder (ND) is characterized by dreams with
strong negative emotions occurring during rapid-eye movement (REM)
sleep. With a prevalence of around 4% in the general population, this
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disorder can disrupt considerably sleep and daytime functioning of pa-
tients. ND is mainly treated by imagery rehearsal therapy (IRT), where the
patients are asked to change the negative story line of their nightmare to a
more positive one.
Materials and Methods: Here, we used targeted memory reactivation
(TMR) during REM sleep to strengthen IRT-related memories, and accel-
erate remission of ND. Thirty-six patients with moderate or severe ND
were asked to perform an initial IRT session, and while they generated a
positive outcome of their recurrent nightmare, half of the patients were
exposed to a sound (TMR group, N¼18), while no such pairing with a
sound took place for the other half (control group, N¼18). During the next
two weeks, all patients performed IRT every evening at home, and were
also exposed to the sound during REM sleep with a wireless headband,
which automatically detected sleep stages. Nightmareswere assessed with
the Nightmare Frequency Questionnaire (NFQ) before the IRT session, at 2
weeks and at a 3-month follow-up. Emotions in dreamswere also assessed
with a dream diary prior to and during the IRT period.
Results: We found that the TMR group had significantly less frequent
nightmares and more positive emotions in their dreams compared to pa-
tients of the control group after 2 weeks of IRT, and a sustained decrease of
nightmares after 3 months.
Conclusions: By demonstrating the effectiveness of using TMR during
sleep to potentiate IRT, these results have clinical implications for the
management of ND, with plausible relevance for learning-based therapies
in other psychiatric diseases. Additionally, these findings show that TMR
applied during REM sleep can modulate emotions in dreams.
Acknowledgements: This study was supported by the Swiss National
Foundation.
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A HYBRID EXPERIMENTAL/INFORMATIC APPROACH IDENTIFIES
RHYTHMS AND TARGETS IN BREAST CANCER
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Introduction: Cancer therapies must kill neoplastic cells while sparing
normal tissue. Basic research and clinical experience suggest that both
efficacy and toxicity are often modulated by time-of-day. In mice, thou-
sands of genes, including many chemotherapeutic targets, oscillate in a
tissue specific manner. Meanwhile, the cell cycle e a system fundamental
to neoplasia - is coupled to the circadian clock across phylogeny, sharing
molecular components and signaling pathways.
But knowledge of molecular rhythms comes mostly from animal models.
Our inability to describe the molecular rhythms in both normal and
neoplastic human tissues has been a key barrier in clinical translation and
in identifying targets for human chronotherapy. Here we develop a cost
efficient, hybrid informatic/experimental protocol and use it to describe
the rhythms in human breast tissue and the circadian alterations in breast
cancer subtypes.
Materials and Methods: We modified CYCLOPS (CYClic Ordering by Pe-
riodic Structure), an established methodology for unsupervised circadian
data ordering, so that it can both account for confounding variables (e.g .
batch collection site or gender) and make use of a limited number of time-
stamped samples. After sequencing 26 time-stamped clinical breast bi-
opsies including both neoplastic tissue and the non-cancerous margin, we
combined these data with public RNA-Seq data from the Genotype-Tissue
Expression (GTEx) project and the Tissue Cancer Genome Atlas (TCGA). The
combined dataset included 299 non-cancerous samples and 379
neoplastic samples and was analyzed with the modified CYCLOPS protocol.
Results: For the time-stamped samples, the ordering inferred from
CYCLOPS was well correlated with known collection time. Moreover, the
acrophases predicted for core circadian genes in non-cancerous breast
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tissue were in good accord with known circadian molecular physiology.
We identified >1000 transcripts that showed statistically significant
rhythms using Cosinor regression in the non-cancerous samples (FDR<
0.05). Gene set analysis revealed cycling of pathways relating to adipo-
genesis, hormone responsiveness, and various pathways related to both
cancer and therapy including DNA repair, MYC and P53 signaling. Analysis
of the cancer samples using the model derived from non-cancerous breast
tissue predicts a loss of rhythms in some cancer subtypes and provides
testable hypotheses for molecular alterations that correlate with rhythm
loss.
Conclusions: Our findings demonstrate the utility of hybrid experimental/
informatic strategies in identifying clinically relevant rhythms and po-
tential chronotherapeutic targets in a time and cost-efficient manner. We
have identified strong rhythms in normal breast tissue which can guide
chronotherapy to minimize local toxicity. We also find that histological
subtype, when combined with select molecular features, can predict
circadian incompetence in individual cancers.
Acknowledgements: This work was supported, in part, by NIH grant
5R01CA227485

A MODEL-BASED INVESTIGATION OF PHYSIOLOGICAL FACTORS THAT
PROMOTE IRREGULAR SLEEP/WAKE PATTERNS
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Introduction: Irregular sleep/wake patterns have recently been recog-
nized as an adverse risk factor for health. However, we currently have a
poor understanding of physiological factors that would contribute to in-
dividuals having irregular sleep/wake patterns. We used a validated
mathematical model of sleep-wake and circadian physiology to system-
atically examine potential mechanistic factors, including circadian, sleep
homeostatic, and light sensitivity parameters.
Materials and Methods: Sleep-wake patterns were generated by a
computational model, assuming (i) a 5-day work schedule with enforced
wakefulness between 7:00-19:00; and (ii) a fast-forward rotating shift
schedule involving night shifts. We introduced daily random variation s in
the model’s sleep-onset threshold to mimic observed intra-individual
variability in sleep/wake patterns. To quantify sleep regularity, the Sleep
Regularity Index (SRI) was calculated, ranging from 0 (random sleep/wake
pattern) to 100 (perfectly regular pattern). Eight model parameters were
varied to determine their effects on SRI: circadian period (t); circadian
amplitude (nu_vc); sleep homeostatic time constant (c); and five light
sensitivity parameters: delay bias of the phase response curve (b), sensi-
tivity of the dose response curve (p), retinal output strength (G), photo-
receptor activation rate (a0), and photoreceptor recovery rate (b).
Results: Sleep regularity was meaningfully affected by six of the eight
parameters. Responses occurred in three clusters: (1) light sensitivity pa-
rameters G and b had no effect on SRI; (2) circadian amplitude nu_vc
modulated the effect of s, such that weaker amplitude resulted in lower
SRI (less regular patterns) for the same s; and (3) the remaining five pa-
rameters t, c, b, p, and a0 all showed highest SRI scores (most regular
patterns) for default parameter values, with lower SRI scores when pa-
rameters deviated from that default. The reason for the default-value peak
was a beneficial “anchoring” effect by work hours: default-model sleep
times were late enough to not vary freely between work end and start
time, and early enough to not be severely restricted by a 7:00 wake time.
Results of the shift work simulation were similar to those of the day work
schedule.
Conclusions: This is the first study to systematically investigate potential
mechanisms of irregular sleep using mathematical modeling. Our findings
suggest that irregular sleep can result from an interaction between envi-
ronmental restrictions and individual physiological factors, including in-
dividual differences in the sensitivity to the timing and intensity of light
exposure.
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AN OBSERVATIONAL STUDY TO INVESTIGATE CRY1 VARIANTS
ASSOCIATED WITH FAMILIAL DELAYED SLEEP-WAKE PATTERNS
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Introduction: The association of the cryptochrome circadian clock 1,
CRY1D11 c.1657+3A>C splicing variant with familial delayed sleep-wake
phase disorder (DSWPD) was initially described by Patke et al., 2017. We
conducted a rigorous observational research study to collect information
on sleep-wake patterns and metabolic output from participants with a
confirmed status of this splicing variant.
Materials and Methods: Study participants included carriers of this CRY1
variant and their controls, defined as wild-type family members. Alto-
gether, 67 participants enrolled and completed the observational study.
Participants were recruited in Turkey from families with at least one CRY1
gene variant-confirmedmember. Wemeasured the sleep-wake patterns of
CRY1 gene variant and control participants by daily post-sleep diaries for a
period of 28 days. Additionally, we collected information on daily meta-
bolic output, specifically the time and frequency of bowel movements for
all participants. The sleep diary measured self-reported bed time, wake
time, midpoint of sleep, and latency to persistent sleep (LPS), and
accounted for naps and awakenings for religious purposes.
Results: Results demonstrated a significant difference in wake time, bed
time, and midpoint of sleep on work nights between carriers of a CRY1
gene variant and their familial controls. Wake time and midpoint of sleep
were both significantly later in the CRY1 variant group versus wild-type
(wake time: mean, pttest ¼ 0.03, pwilcoxon ¼ 0.02; midpoint: mean, pttest ¼
0.05, pwilcoxon ¼ 0.03). LPS was also significantly greater in participants in
the CRY1 variant group (mean, pttest ¼ 0.01, pwilcoxon ¼ 0.001). The bed time
on all nights of sleep (work and free nights) was later in participants with a
CRY1 variant versus wild-type (mean, pttest ¼ 0.11, pwilcoxon ¼ 0.07). The
metabolic effects of a sleep delay were determined by the time of a par-
ticipant’s first daily bowel movement. Participants with a CRY1 variant had
significantly later bowel movements than wild-type participants (mean,
pttest ¼ 0.01, pwilcoxon ¼ 0.001).
Conclusions: These results demonstrate that, on average, individuals with
the studied CRY1 variants experience pronounced delays in sleep period
and circadian-related metabolic processes.
Acknowledgements: Vanda would like to acknowledge the Investigator
and participants who contributed to this study.
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Introduction: The containment of the population during the COVID-19
pandemic had major health consequences, including the emergence or
recurrence of psychiatric conditions and sleep disorders. The influence of
sleep/wake rhythm on mental health is well known. The objective of our
study was to evaluate the link between the shift in sleep/wake rhythm and
the presence of depressive symptoms during the March to May 2020
lockdown in the French population.
Materials and Methods: Participants were recruited via newspapers
advertisement and social networks in March 2020. Of the 2612 partici-
pants who completed an online questionnaire, data from 2530 subjects
could be analyzed to evaluate i) sleep-wake rhythm before and during the
lockdown, assessed by the change in mid-sleep time on work-free days
corrected for sleep debt on workdays (delta MSFsc); ii) circadian rhythm
type, defined by a morning (moderately and definitely), evening (moder-
ately or definitely) or neutral chronotype (Horne & Ostberg question-
naire); and iii) depressive symptoms (Patient Health Questionnaire-9,
PHQ-9).
The delta MSFsc and the PHQ-9 score were compared between morning,
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neutral, and evening chronotypes using the Kruskall-Wallis test. A multi-
variate model adjusted for age, sex and circadian rhythm type was used to
assess the influence of delta MSFsc on the PHQ-9 score in the whole
population.
Results: Our population consisted of 77% women, and the median age was
39 (30-48) years. Compared with the pre-lockdown period, the median
(IQR) MSFsc was shifted by 29 (0-61) min during the lockdown, with a
significant difference between evening [60 (15-120) min], morning [15 (0-
46) min] and neutral [30 (0-69) min] chronotype individuals, p<0.001.
One-third of the participants had moderate to severe depressive symp-
toms on the PHQ-9. People with evening chronotype had higher PHQ-9
score [10.0 (6.0-15.0) vs 6.0 (2.0-9.0) for morning chronotype and 7.0 (4.0-
11.0) for neutral chronotype, p<0.001]. A 1-hour shift in MSFsc was asso-
ciated with a 0.51-point increase [95% CI (0.29; 0.73), p<0.001)] in PHQ-9
after adjustment for age, sex, and circadian rhythm type.
Conclusions: In a containment situation, a phase delay in the sleep-wake
rhythm is observed in the general population. Such disruption is associated
with depressive symptoms, with a greater vulnerability in people with an
evening circadian rhythm type. The direction of the link remains hypo-
thetical because depression can also influence the sleep/wake rhythm. The
impact on mental health of preventive measures targeting the sleep/wake
rhythm in this context remains to be evaluated.
Acknowledgements: None

AYU-RHYTHM: APPLICABILITY OF TRIDOSHA CONCEPT TO
UNDERSTAND THE CHRONOBIOLOGY OF SLEEP

A.K. Tanwar 1, M.K. Bhojani 1. 1All India Institute of Ayurveda, Kriya Sharir
(Ayurvedic Physiology), Delhi, India

Introduction: Sleep is a physiological activity that has an impact on a
variety of biological functions. It is a natural physiological process that
occurs in a cycle, allowing the body and mind to completely relax and
restore the individual's potential. The organism's general functioning de-
pends on the repetition of this biological phenomena happening. All living
species have an internal time clock that is controlled by genes and is
influenced by the earth's rotation on its axis. The sleep-wake cycle is one of
the physiological processes regulated by this internal biological clock. The
sleep-wake cycle is a natural occurrence in all living things and crucial for
the body's healthy functioning since it replenishes and heals it. Proper
sleep (Samyak nidra) was defined by Ayurveda as necessary for living a
normal and healthy life, which is today accepted by modern science. It is a
necessary occurrence for all living creatures on the planet's existence,
preservation, and healing of both body and mind. The Acharyas believe
that Nidra (Sleep) is responsible for happiness and sadness, growth and
ageing, strength and weakness, virility and impotence, knowledge and
ignorance, as well as life's survival and termination. Sleep is divided into
several periodic events in terms of timing, phases, and duration, all of
which are guided by an inner rhythm known as the Ayurveda-tridosha
rhythm.
Discussion: The chronology of tridosha in distinct phases of the day, night,
and season was defined by Ayurveda. Tridosha " the body building block"
are made up of three elements: Vata, Pitta, and Kapha, which are often
interconnected and responsible for the internal and external processes of
the human body in order to maintain homeostasis. All main pathophysi-
ological activities, such as immunity, metabolism, growth, and develop-
ment, are controlled by the tri-dosha. . According to the Acharyas, vata,
pitta, and kapha are most prevalent in old age, middle age, and childhood,
as well as during the final, middle, and initial portion of the day, sleep, and
the entire digestive process. This denotes the autorhythmicity of tridosha
in different phases which may be coined as Ayu-rhythm. However, in to-
day's technological age, peoples involving in many businesses, including
health care, require nonstandard working hours to preserve society's
continuity of care and work, which causing shift workers to sleep in the
typical rising phase of the circadian rhythm (Diwa Swapana), and awake at
night (Ratri Jagarana) resulting in Desynchronized sleep circadian rhythm
(Nidra Viparyaya) ultimately leads to disruption of the cycle and resulted
in the emergence of ailments. As a result, the majority of the world's
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population is getting less sleep hours than they require, which causes
metabolic, immunological, neurological, and psychological problems. In
turn, the Ayu-rhythm strategy is advantageous in chrono-pharmacological
treatment.
Conclusion: The goal of this review is to look at how the Ayurvedic idea of
Tridosha may be used to maintain inner biological rhythms and how the
Ayu-rhythm notion can be used in clinical practice.

CHRONOTYPE PREDICTS SPORT PERFORMANCE IN ADOLESCENT MALE
BASKETBALL PLAYERS

S. Bruno 1, D. Benedetti 1, F. Ferri 1, I. Granieri 1, A. Bazzani 2, F. Cruz-
Sanabria 1, P. d'Ascanio 1, P. Frumento 3, U. Faraguna 1,4. 1University of
Pisa, Department of Translational Research and of New Surgical and
Medical Technologies, Pisa, Italy; 2 Scuola Superiore Sant'Anna, Institute of
Management, Pisa, Italy; 3University of Pisa, Department of Political
Sciences, Pisa, Italy; 4 IRCSS Fondazione Stella Maris, Department of
Developmental Neuroscience, Calambrone (Pisa), Italy

Introduction: Evening types are more likely to reduce the time devoted to
sleep during working days to adhere to their social schedule, compen-
sating during the weekend by oversleeping (i.e., social jetlag). Little is
known on how cumulative sleep debt secondary to social jetlag might
affect athletes’ performance. Given the role sleep plays in motor learning
and performance stabilization, it is likely that the impact of sleep restric-
tion would be higher in participants in a training phase as compared to
participants that have already learned a motor scheme. We hypothesized
that chronotype could predict sport performance, and that it may interact
with the day of theweek.We also hypothesized that an externally imposed
routine (i.e., attending school) would modify the predictive power in
participants with a higher propensity towards eveningness and would be
detrimental for participants in a training phase.
Materials and Methods: Eighty male basketball players (mean age 15.49
years; range 13-17) performed multiple 10-free throw sessions in different
days of the week (number of free throws ¼ 6960), both during the school
period (n ¼ 2180) and the summer holidays (n ¼ 4780). The probability of
scoring was considered as an index of sport performance, whereas a high
standard deviation (i.e., an unstable performance) was treated as a proxy
for being in a training phase. Chronotype was assessed through the
reduced version of the Morningness/Eveningness Questionnaire. Likeli-
hood Ratio Test was used to compare nested random effects logistic
regression models with and without the variables of interest (chronotype,
day of theweek, and their interaction; school/holidays, standard deviation,
and their interaction). Models were adjusted for age, sport expertise,
chronotype and time of day.
Results: Chronotype and its interaction with the day of the week signifi-
cantly predicted probability of successful throw in the whole sample (p ¼
0.008) and when regularly attending school (p¼ 0.04), but not on holidays
(p ¼ 0.15). Moreover, during the school period, participants with the
highest propensity towards eveningness reached their peak performance
on Mondays, whereas their probability of scoring gradually decreased
throughout the week reaching the minimum on Fridays. The interaction
between school/holidays period and the standard deviation also signifi-
cantly predicted sport performance (p ¼ 0.0007), which was worse during
the school period as compared to summer holidays in participants with a
more unstable performance.
Conclusions: The impact of chronotype and day of the week on sport
performance is tightly related to the presence of an externally imposed
sleep/wake schedule and is consistent with evening individuals’ increased
likelihood of experiencing social jetlag. Possibly due to chronic sleep re-
striction, attending school significantly worsened performance of partici-
pants in a training phase. Results confirmed the relevance of sleep for
motor learning and performance in a naturalistic setting. Further in-
vestigations are required to assess whether reducing the mismatch be-
tween biological and social clocks might improve sport performance along
with other aspects of adolescents’ life.
Acknowledgements: We are grateful to Dr. Di Galante for the excellent
technical support.
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CIRCADIAN DISADVANTAGE WHEN TRAVELING WESTWARD IN THE
NATIONAL FOOTBALL LEAGUE

V. Bourgon 1, F.G. Duval 1, G. Forest 1. 1Universit�e du Qu�ebec en Outaouais,
Psychoeducation et Psychologie, Gatineau, Canada

Introduction:National Football League (NFL) games have historically been
played between 9AM and midnight. Teams can travel up to 3 time zones
away, either westward or eastward. Many studies have shown a circadian
disadvantage in evening games when traveling westward in multiple
sports due to jetlag and circadianmisalignment that is disadvantageous for
their performance. However, most of the past studies have analyzed wins
and losses. Few studies have investigated specific game statistics in pro-
fessional football following a team’s travel. Thus, the objective of this study
is to investigate the effect of the direction and the number of time zones
traveled on the game statistics of performance.
Materials and methods: All evening (after 6PM) away games in the NFL
from 2000 to 2020 (n ¼ 5360; excluding playoffs and games outside the
U.S.A.) were analyzed. Statistics were retrieved from nflpenalties.com and
profootballreference.com. Wins/losses, score differential, % pass comple-
tion made and allowed to opposing teams, yards per catch, yards per rush,
% of successful field goals, total penalties, sacks, interceptions, and taking a
risk on fourth down by running an offensive play instead of kicking the ball
were extracted from these databases. One-way ANOVAs and linear re-
gressions were computed to evaluate the effects of the circadian disad-
vantage, its direction (westward, same time zone, eastward) and the
number of time zones traveled on each of these game statistics.
Results: As expected, results from the ANOVAs show significant differ-
ences depending on the direction of travel (westward, same or eastward)
for wins (F¼3.23, p¼.04, Ƞ2¼.01), but also score differentials (F¼4.01,
p¼.02, Ƞ2¼.01), yards allowed per pass (F¼4.50, p¼.01, Ƞ2¼.01), yards
made per pass (F¼3.51, p¼.03, Ƞ2¼.01), pass completion percentage
(F¼6.41, p<.01, Ƞ2¼.01) and risks on fourth down (F¼ 4.35, p¼.02, Ƞ2¼.01).
ANOVAs comparing each time zone traveled (-3 to 3) show differences in %
pass completion made (F¼4.27, p<.001, Ƞ2¼.03), % pass completion
allowed (F¼2.15, p<.05, Ƞ2¼.01), yards per catch (F¼2.74, p¼.01, Ƞ2¼.02),
yards per rush (F¼2.43, p¼.02, Ƞ2¼.02) and risks on fourth down (F¼ 3.55,
p<.01, Ƞ2¼.02). Post hoc t-tests comparisons for all these ANOVAs indicate
a disadvantage for the teams travelling westward. Results from the linear
regression analyses show relationships between the number of time zones
traveled and wins/losses (b¼-.09, p<.01, Ra2¼.01, p<.01), score differential
(b¼.10, p¼.001, Ra2¼.01, p<.01), % pass completion allowed (b¼.09, p<.01,
Ra2¼.01, p¼.01), yards per catch (b¼-.12, p<.001, Ra2¼.01, p<.001), yards
per rush (b¼.08, p¼.01, Ra2 ¼ .01, p ¼ .02), and risks on fourth down (b¼-
.11, p<.001, Ra2¼.01, p<.001).
Discussion: These results confirm that there is a circadian disadvantage for
NFL teams traveling westward in the evening games. In addition to the
known effect on the wins/losses, our results also show that this disad-
vantage can be observed in several aspects of performance. Also, the
number of time zones traveled is associated with performance statistics
when teams are traveling westward. Future studies should focus on ways
to minimize the effects of jetlag and circadian misalignment during the
competition hours of professional athletes.

CIRCADIAN TYPOLOGY AND COGNITIVE FLEXIBILITY

E. Isoppo 1, A. Bazzani 2, F. Starace 3, M. Di Galante 4, F. Cruz-Sanabria 3, S.
Bruno 3, P. Frumento 5, G. Turchetti 2, P. d'Ascanio 3, U.
Faraguna 3,6. 1University of Cagliari, Department of Surgical Sciences,
Cagliari, Italy; 2 Scuola Superiore Sant'Anna, Institute of Management, Pisa,
Italy; 3University of Pisa, Department of Translational Research and of New
Surgical and Medical Technologies, Pisa, Italy; 4 sleepActa srl, Montacchiello
(Pisa), Italy; 5University of Pisa, Department of Political Sciences, Pisa,
Italy; 6 IRCCS Fondazione Stella Maris, Department of Developmental
Neuroscience, Calambrone (Pisa), Italy

Introduction: Cognitive Flexibility (CF) is the ability to switch from a task
to another, involving high-level activities related to planning and goal-
directed behaviour. Switching from task to task requires a high cognitive
effort (switch cost), directly influencing the final performance. As for many
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other cognitive functions, the influence of sleep-wake cycle on CF has been
extensively studied. However, studies on the effect of circadian synchro-
nisation on cognitive performance led to controversial results. Some au-
thors reported better cognitive performances when the tasks are run at the
best time of the day for participants, based on their circadian typology
(chronotype). This study explores the possible association between time of
the day, CF, and chronotype in a sample of healthy participants.
Materials and Methods: We recruited 73 participants (avg. age 26.11 ±
7.77, 52% females), who filled a questionnaire assessing socio-de-
mographics, chronotype (reduced Morningness/Eveningness Question-
naire, rMEQ), and autistic traits (Autism-sprectrum Quotient, AQ). CF was
tested in a lab setting using a well-established behavioural experimental
paradigm of task-switching, i.e., Wisconsin Card Sorting Test (WCST),
whose peculiarity is that rules change over time. As final outputs, the
WCST provides measures of reaction time (RT), number of trails required
before completing the task (i.e., ten correct consecutive answers), and the
number of perseverative errors (i.e., when the same error occurs instead of
adopting a change in strategy). To test the effect of the time of the day and
chronotype on CF, we invited 50% of morning (MT, rMEQ score > 18) and
evening (ET, rMREQ score < 11) types to undergo the lab session between 6
and 10 a.m., while the other half performed between 6 and 10 p.m.. Neutral
types (NT) completed the lab session between 10 a.m. and 6 p.m. Finally,
we asked to repeat the task from remote after the lab session. MT and ET
repeated the test twice (12 and 24 h after). NT repeated only 24 h after.
Results: CF (measured as number of trails required to complete the task) is
greater in MT compared to ET and NT (median values of 2.434, 2.518 and
2.595, respectively; Kruskal-Wallis, p-value ¼ 0.038). No synchronisation
effect emerged as significant, although a remarkable reduction in the
variability of RT in the desynchronised group was observed between the
lab session and the two sessions run from remote (Bartlett's test, p.value¼
0.012). A positive correlation was reported between RT and AQ domain
“communication skills” (r ¼ 0.147, p-value ¼ 0.052). Aweak difference was
observed in AQ domain “imagination skills” between chronotypes (Wil-
coxon test, p-value ¼ 0.068), so that ET showed a higher impairment in
imagination compared to other chronotypes.
Conclusions: Our findings are in line with a vast body of literature. As CF is
crucial in work routines, practical implications are immediate. Our results
might be considered when planning work and educational activities, e.g.,
assigning suitable working schedules to different chronotypes.
Acknowledgements: The authors thank all the participants who joined
this study.

CLOCK GENES EXPRESSION AND OTHER SLEEP-WAKE RHYTHM
BIOMARKERS PROFILES AMONG ACUTE ISCHEMIC STROKE PATIENTS
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Introduction: Sleep-wake rhythm disturbances are one of the possible
and modifiable risk factors for stroke. Sleep-related breathing disorders
are most widely investigated in stroke onset and follow-up studies, sup-
porting evidence for early investigation and treatment of sleep apnea.
However, data about non-breathing-related sleep disorders and circadian
disturbances among stroke patients are scarce. Circadian-based studies on
neurodegenerative disorders such as Parkinson’s, Alzheimer’s and Hun-
tington’s diseases show a global circadian desynchrony features, such as
alterations in cortisol, melatonin and clock genes expression profiles. The
aim of our study was to investigate clock genes expression profiles among
ischemic stroke patients and their relations to other sleep-wake rhythm
biomarkers, sleep structural and clinical stroke features.
Materials and Methods: This prospective study included patients that
were investigated in the acute period of stroke (2-10 days after stroke
onset) with neurological and objective examination, questionnaires, pol-
ysomnography, actigraphy, skin temperature thermochrones and 24-h
blood sampling for melatonin and clock genes profiles (samples taken at
five time points: 7, 11 p.m., 3 and 7 a.m., 12 p.m.). Control group consisted
of age and sex matched relatively healthy controls without stroke or other
neurodegenerative disorder anamnesis.
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Results: 27 patients (20 males) with the age median [min ÷ max] of 56
[34÷82] years and primary NIH stroke scale value of 4 [0÷21] were diag-
nosed with an acute ischemic medial cerebral artery stroke (19, 70.4%) or
vertebrobasilar stroke (8, 29.6%). Control group consisted of 25 gender and
age matched participants (17 males) with the median age of 55 [33÷83]
years. According to actigraphy-based rest-wake rhythm analysis, there
were no significant differences between two study groups regarding
average bed times and get up times, total sleep time, sleep efficiency, sleep
onset, total number of awakenings, except that controls had shorter wake
after sleep onset time than stroke patients (median of 44.25 vs. 62.88
minutes, p¼0.01). Median melatonin plasma concentrations at four time
points at 7, 11 p.m., 3 a.m. and 12 p.m. did not differ significantly between
patients and controls, only early morning melatonin concentration at 7
a.m. was significantly lower among stroke patients (median 18.98 vs.
33.22, p¼0.041). Additionally, cortisol plasma concentration at 7 a.m. was
significantly higher in the patient group (median 522.47 vs. 425.57,
p¼0.038). All four clock genes (ARNTL (BMAL1), NR1D1 (Rev-erba/b), PER1,
and PER3) showed significant time-of-day variation in both patient and
control groups. According to the genes expression comparisons between
patients and controls, only expression of NR1D1 (Rev-erba/b) at 7 a.m. and
PER1 at 12 p.m. differed significantly (respectively, median 0.2407 vs.
0.3202, p¼0.034, and 0.2431 vs. 0.6733, p¼0.04).
Conclusions: Acute ischemic stroke patients tend to preserve diurnal
variation of sleep-wake rhythm biomarkers such as actigraphy measures,
melatonin and clock genes expression profiles, except early morning time
point showing higher cortisol and lower melatonin concentrations and
lower NR1D1 (Rev-erba/b) expression, as well as lower PER1 midday
expression in comparison with controls, that might reflect peculiar circa-
dian desynchrony features in different loops of the molecular circadian
clock system.
Acknowledgements: None.

COGNITIVE ALTERATIONS IN PATIENTS WITH ALTERATIONS IN SLEEP
ARCHITECTURE IN A COURT OF COLOMBIAN PATIENTS
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Introduction: Increasing evidence suggests that sleep disorders precede
the onset of Alzheimer's disease by years, which is why it has been pro-
posed that patients with alterations in sleep architecture have some de-
gree of cognitive impairment (subjective complaint of memory or
cognitive level impairment).
In neurological clinical practice, we observe that sleep studies ordered to
rule out OSAHS generally do not show severe alterations in this aspect, but
they do show alterations in sleep architecture, mainly low sleep efficiency
and N3 sleep proportion. Patients with memory problems may have al-
terations in the structure of sleep, however it remains unclear if having an
affectation in the organization of sleep affects the cognition of the subjects.
With this work we want to describe the results of cognitive tests in pa-
tients with results in sleep architecture.
Materials and methods: Descriptive cross-sectional study, where 160
polysomnographies were reviewed, 68 patients met the inclusion criteria
and 31 agreed to theMontreal Cognitive Assessment (MOCA) cognitive test
to detect level cognitive impairment and the Hopkins test. for memory
evaluation, they cannot have moderate or severe sleep apnea syndrome
and cannot be taking medications that cause the sleep-wake cycle.
Results: 77% presented the MOCA test below the normal values validated
for the Colombian population, without finding significant differences be-
tween patients without OSAHS and with mild OSAHS, with delayed recall
being the most affected domain.
Conclusions:
1. 77% of the patients included in the study presented MOCA test values
below the normal values validated for the Colombian population.
2. There were no significant differences between patients with AHI <5 and
AHI 5 - 15.
3. The Hopkins test was used in the majority of patients with alterations in
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the architecture of sleep.
4. Alterations in sleep architecture could be a factor associated with
cognitive disorders and thus could motivate a complete neuropsycholog-
ical assessment.
Acknowledgements: To my mother Alma Luz, my teachers and patients
who inspire us to study every day.
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Introduction: Shiftwork is known to be one of the common causes of sleep
and health problems and finally causes the decreased quality of life. The
purpose of this study was to investigate the sleep patterns of shift-working
and daytime psychiatric nurses using actigraphy and compare it with
subjective assessment for sleep.
Materials and Methods: Twenty-three shift-working and 25 daytime
nurses were enrolled. They rated their sleep quality using Pittsburgh Sleep
Quality Index (PSQI) and other self-rating scales were measured for psy-
chosocial aspects. Actigraphy was applied to the subjects for a total of 7
days tomeasure the sleep parameters. They also wrote sleep diaries during
the period of wearing actigraphy. Sleep-related parameters of actigraphy,
global score and components of PSQI, and the results of other self-rating
scales were compared between shift-working and daytime nurses.
Results: Although the global score of PSQI did not show significant dif-
ference, the PSQI components showed significant differences between two
groups: the shift-working nurses showed lower sleep quality, more sleep
disturbance and hypnotic medication use, and worsened daytime
dysfunction than daytime nurses. The shift-working nurses showed
significantly shorter total time in bed and total sleep time, lower sleep
efficiency, and longer average awakening time than those of daytime
nurses in actigraphy.
Conclusions: The results showed that shift-working nurses experienced
more sleep disturbances in both subjective and objective aspects of sleep
than daytime nurses. This study also suggests that actigraphy may be
useful to measure the objective aspects of sleep that are difficult to assess
with subjective questionnaires alone.

DEVELOPING A MULTIDISCIPLINARY PEDIATRIC CIRCADIAN MEDICINE
CLINIC: THE CIRCADIAN AND COMPLEX SLEEP DISORDERS CLINIC

J.M. Riley BS 1,2, C.N. Hamparian 1,2, A.P. Sestito BS 3,2, A.L. Duggins RN,
BSN 2,3, T.L. Owens MSN, RN, CPN 2,4, R.M. Witt MD, PhD 2,4,5,6, D.
Simmons PhD 2,4,7,6, K. Byars PsyD 2,4,7,6, J.B. Hogenesch PhD 1,2, T.J. Dye
MD 2,4,5,6, D.F. Smith MD, PhD 2,4,3,8. 1Cincinnati Children's Hospital
Medical Center, Division of Human Genetics, Cincinnati, United States;
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Introduction: Complex sleep and circadian disorders are common in pe-
diatric populations in the US. However, to date, no pediatric-specific
circadian clinics have been established. Due to high referral volume and a
multidisciplinary faculty with strong interests in sleep and circadian
rhythm disorders, the Circadian and Complex Sleep Disorders Clinic
(CCSDC) was established in 2020 at Cincinnati Children's Hospital Medical
Center to diagnose and treat the biobehavioral determinants of these
disorders in the pediatric population. Our objective is to review our
experience developing the first dedicated multidisciplinary pediatric
circadian medicine clinic.
Methods: To establish this clinic, translational research funding was ob-
tained through internal grant mechanism. Consultations were made with
other institutions with established circadian medicine programs. IRB
permission was obtained to establish a data registry for our patient pop-
ulation and to aid in future translational research studies. Staff members
were selected based on their specific roles, which included sleep boarded
psychologists, sleep boarded medicine providers, a medical assistant,
dedicated nurse, and clinical research coordinator. A dedicated clinical
space was established in a multidisciplinary space in the hospital.
Results: There are two facets to this clinic: clinical care and translational
research. Concurrent clinical evaluations with a board-certified sleep
physician and a board-certified sleep psychologist informs multidisci-
plinary treatment, providing patients with comprehensive sleep man-
agement that addresses the biobehavioral determinants of their circadian
disorders. Institutional funding provides for certain diagnostic resources at
no additional cost to the families. Through an individualized approach, the
care team works with the family to create a treatment plan that may
include medication, surgical therapies, and/or cognitive-behavioral treat-
ment. Our data registry collects clinical research outcomes including
actigraphy, sleep diaries, and validated questionnaires that measure de-
mographics, sleep habits and disturbances, chronotype, psychological
functioning, health related quality of life, and pain characterization. Such
validated clinical measures provide baseline characterization of sleep and
health status as well as prospective measurements of treatment outcomes
during and after treatment. Currently, we have recruited over 100 patients
to our circadian patient registry. We also have recruited over 25 families to
our family-centered project to identify genetic markers for circadian dis-
orders, which has translated to genetic experiments in mice to better
understand the functionality of certain genetic mutations.
Conclusions: Since the inception of this clinic, patients have benefitted
from individualized care informed by evidence-based treatment. Registry
data demonstrates patient outcomes reflect significantly improved sleep
quality. Through our research, we found that clinics can effectively eval-
uate treatment outcomes during the initial diagnostic workup, which
could change the treatment course entirely. Working together with the
patient and family to transition to new treatment options significantly
improves the patient’s overall understanding of the process, which
translates to a significantly higher likelihood that the patient will respond
well to therapies and continue follow-up care. Through this clinic’s multi-
faceted approach to clinical directives and research perspectives, we have
demonstrated that individually directed circadian disorder therapies show
strong improvements in our patients based on their symptomology.
Acknowledgements: Academic and Research Committee (ARC) funding,
Cincinnati Children's Hospital Medical Center
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D. Chowdhury#1, H.-F. Yip#2,1, K.F. Lam 2, H. Zhu 1, X.-C. Tai*2,3, A.
Lu*1. 1Hong Kong Baptist University, Institute of Integrated
Bioinformedicine and Translational Science, School of Chinese Medicine,
Hong Kong SAR, Hong Kong; 2Hong Kong Baptist University, Department of
Mathematics, Faculty of Science, Hong Kong Baptist University, Hong Kong,
Hong Kong SAR, Hong Kong; 3Hong Kong Baptist University, Institute for
Computational and Theoretical Studies, Hong Kong SAR, Hong Kong
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Introduction: Sleep is inevitable for overall healthy living. Periodical ex-
posures of light/dark (LD)-cycles coupled with the circadian rhythms are
crucial determinants for sleep health. Melatonin (MT), an essential natural
hormone that regulates the circadian rhythms in mammals. It is primarily
synthesized in the pineal gland during the dark phase and temporally
distribute across different tissues. Hence, the tissue-specific abundance of
MT used to vary. Studies suggested that the MT-biosynthesis occurs
rhythmically in four steps subjected to the LD exposures. The tissue-spe-
cific distribution also follows a rhythm. MT-biosynthesis initiates with an
essential amino acid, Tryptophan (Trp), that gets converted to Serotonin
(5-HT) through an intermediate, 5-hydroxytryptophan. Then, in the pineal
gland, 5-HT is converted to MT through an intermediate, N-acetyl-sero-
tonin. Tryptophan hydroxylase (TPH), Aromatic amino acid decarboxylase
(AADC/DDC), 5-HT-N-acetyl transferase (SNAT/AANAT), and 5-hydroxy-
indole-O-methyltransferase (HIOMT) are the enzymes involved in MT-
biosynthesis. The mRNA encoding those enzymes are assumed to have a
rhythmic expression. However, their functional relationships, inter-de-
pendencies, and the spectrum of factors influencing their expressions are
not extensively exposed. Their multiplexed interactome may elucidate the
intricacy of MT-biosynthesis. And it may offer a clue to modulate it
dynamically to intervene in targeted therapeutics related to MT depletion
and sleep. Here, we have introduced a quantitative approach to investigate
the dynamic transcriptional regulatory landscape of those genes and their
influence on MT-biosynthesis rhythms.
Methods: We introduced a tuning-responsive robust ODE- and SDE-based
quantitative model for MT-biosynthesis. Different kinetic parameters
associated with its genetic circuits were analyzed. They were further
transcriptionally perturbed to estimate the impact on the MT-biosynthesis
at a dynamic scale. Our model combines the whole-liver transcriptome
data as input and predicted the regulatory TF-logics to decode the tuning-
responsive transcriptional regulatory networks for MT-biosynthesis. We
further devised transcriptional simulations with virtual-knockout mutants
of those identified TF-logics to quantify the extent of perturbation.
Results: Our results indicated that the reconstructed quantitative tran-
scriptional regulatory networks were able to predict several crucial tran-
scriptional controls for the enzymatic regulations involved in MT-
biosynthesis. It also decoded their transcriptional regulatory interaction
patterns and expression dynamics. We have found that the gene, Ddc
critically controls MT-biosynthesis, and follow a rhythmic expression
across the time series. It essentially suggests that the expression of that
gene is regulated transcriptionally by the molecular clock mechanisms,
and plausibly considered as a clock-controlled gene. It was also supported
with the network analyses predicted with core circadian TFs. Further, the
Ddc transcriptional simulations with different circadian TFs mutants were
also able to influence the dynamic fluctuations of the MT concentrations
reflected through our tuning-responsive quantitative model.
Conclusions: This study infers an indication to devise scalable, robust, and
iterative strategies to control the MT-biosynthesis at a dynamic scale by
regulating its transcriptional controls. It may further enhance the pro-
gression of circadian and sleep medicine.
Keywords: Melatonin dynamics, Virtual knockout, Transcriptional Regu-
latory Networks
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EFFECT OF NIGHT AND SHIFT WORK WITH METABOLIC SYNDROME
AND ITS COMPONENTS IN AN ACTIVE MIDDLE-AGED POPULATION-
BASED SAMPLE

M. Berger 1, V. Bayon 1, G. Solelhac 1, J. Haba-Rubio 1, P. Marques-Vidal 2, M.-
P. Strippoli 3, M. Preisig 3, D. L�eger 4, R. Heinzer 1. 1University Hospital and
University of Lausanne, Center for Investigation and Research in Sleep,
Lausanne, Switzerland; 2University Hospital and University of Lausanne,
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Introduction: While night and shift work has become highly prevalent in
modern societies, the impact of shift work on metabolic syndrome is not
yet completely understood. Moreover, the specific effect of shift work and
permanent night work remains largely unknown. This study aimed to
examine the effects of work schedules on metabolic syndrome and its
components in active middle-aged workers.
Materials and Methods: A cross-sectional analysis including active
workers from the population-based CoLausjPsyCoLaus study (Lausanne,
Switzerland) was performed. Work schedule was self-reported and
defined as follows: permanent day, day shift, night shift, and permanent
night work. Associations betweenwork schedule and the risk of metabolic
syndrome and its components were analyzed using multivariable-
adjusted logistic regressions.
Results: A total of 2301 active workers (mean age 56.2± 6.9 years, 50.1%
women) were included. Of these, 1905 were permanent day workers, 220
were day shift workers, 134 were night shift workers and 42 were per-
manent night shift workers. There were significant interactions between
sex and work schedule for metabolic syndrome, high triglycerides and
visceral obesity. Men but not women permanent night workers had a
higher prevalence of metabolic syndrome than permanent day workers in
multivariable-adjusted analyses (OR 4.45 [95% CI 1.36-14.56]). Analysis of
metabolic syndrome subcomponents showed that the association be-
tween work schedule and metabolic syndrome in men was mainly driven
by visceral obesity (OR 3.35 [95% CI 1.04-10.76]). Conversely, women but
not men working in night shift were at increased risk of having high tri-
glycerides compared with permanent day workers (OR 2.92 [95% CI 1.03-
8.27]).
Conclusions: The risk of metabolic syndrome is higher in men working in
permanent night shift compared with permanent day work and this as-
sociation could be mediated by visceral obesity.
Acknowledgements: The HypnoLaus and the CoLaus/ PsyCoLaus studies
were and are supported by research grants from GlaxoSmithKline, the
Faculty of Biology and Medicine of Lausanne, the Swiss National Science
Foundation, Leenaards Foundation , and Vaud Pulmonary League.

ENRICHMENT OF THE VNTR PER3 VARIANT IN DSWPD PATIENTS: A
LARGE WHOLE GENOME SEQUENCING ANALYSIS

J. Brzezynski 1, A. Kaden 1, J. Shinn 1, S. Smieszek 1, C.
Polymeropoulos 1. 1Vanda Pharmaceuticals, Inc., Washington, United States

Introduction:We have conducted a rigorous observational research study
in suspected delayed sleep-wake phase disorder (DSWPD) patients. The
objective was to measure sleep-wake patterns and to conduct exploratory
genetic analyses to delineate the genetic landscape of the DSWPD
phenotype.
Materials and Methods: We measured the sleep-wake patterns (self-re-
ported bed time, wake time, midpoint of sleep, and sleep latency) of par-
ticipants by daily post-sleep diaries for 10 weeks. Participants completed
questionnaires on demographics, medical and surgical history, sleep his-
tory, and concomitant medications. Altogether, 119 participants were
consented and 76 participants provided samples for whole genome
sequencing. Seventy-eight participants were females and the mean age
was 44 years. Principal component analysis defined ancestry as 29.3% AFR,
17.3% AMR, and 53.4% EUR.
Results:We observed a significant enrichment of theminisatellite 54bp (1:
7829913-7829966 (GRCh38)) variable number of tandem repeat (VNTR)
PER3 rs57875989 4 allele. We observed significantly higher frequencies of
the 4/4 variant: 59.2% when compared to the super control population
frequency of 42.2% (n ¼ 315; recessive: OR 1.9, CI 1.07 to 3.65, p < 0.02).
Super controls were defined as participants without reported sleep issues
or diagnosed sleep disorders. The MAF in the DSWPD group was 0.74
versus 0.62 in matched super controls. Allelic frequency varied across
ancestries, with the highest MAF reported in East Asian populations and
the lowest MAF reported in the Ashkenazi Jewish population. We have
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analyzed adjusting for population stratification.
This variant is of particular interest as it is located in the coding region of
VNTR (exon 18). Functionally, PER3 is phosphorylated by casein kinase 1
(CK1) and translocates to the nucleus to inhibit CLOCK/BMAL1 in the
presence of PER1. The VNTR motif contains clusters of potential phos-
phorylation sites for CK1. Given the VNTR PER3 variant could change
protein phosphorylation levels in addition to tertiary protein structure and
also have interactions with binding partners, it is hypothesized that the
VNTR would cause functional changes in PER3. The observed accumulation
of the PER3 VNTR 4/4 supports prior literature describing evening-types
and DSWPD patients as having greater frequencies of PER34/4 homozy-
gotes; this effect can be as high as 75% homozygotes in DSWPD.
Conclusions: These results demonstrate that, on average, DSWPD in-
dividuals are more likely to harbor variants within their core clock genes
with particular enrichment of the VNTR variant, potentially leading to a
pronounced delay in sleep period. This variant can further impact the
response to treatment across carriers of the 4/4.
Acknowledgements: Vanda would like to acknowledge the participants
who contributed to this study.

EVENINGNESS IS ASSOCIATED WITH SEDENTARY BEHAVIOR AND
INCREASED CARDIOVASCULAR RISK e DATA FROM THE SCAPIS PILOT
COHORT

M. Kobayashi Frisk 1, J. Hedner 1, L. Grote 1,2, €O. Ekblom 3, D. Arvidsson 4, G.
Bergstr€om5,6, M. B€orjesson 4,7, D. Zou 1. 1Center for Sleep and Vigilance
Disorders, Institute of Medicine, Sahlgrenska Academy, University of
Gothenburg, Gothenburg, Sweden; 2 Sleep Disorders Center, Respiratory
Medicine, Sahlgrenska University Hospital, Gothenburg, Sweden; 3Åstrand
Laboratory of Work Physiology, The Swedish School of Sport and Health
Sciences, Stockholm, Sweden; 4Center for Health and Performance, Institute
of Food, Nutrition and Sports Science, Gothenburg University, Gothenburg,
Sweden; 5Department of Molecular and Clinical Medicine, Institute of
Medicine, Sahlgrenska Academy, Gothenburg University, Gothenburg,
Sweden; 6Department of Clinical Physiology, Sahlgrenska University
Hospital, Region V€astra G€otaland, Gothenburg, Sweden; 7 Sahlgrenska
University Hospital/€Ostra, Gothenburg, Sweden

Introduction: Chronotype reflects individual preferences for timing ac-
tivities throughout the day and is determined by the circadian timing
system, environment, and behavior. We studied the association between
chronotype and physical activity patterns as well as cardiovascular risk in
the Swedish CArdioPulmonary bioImage Study (SCAPIS) pilot cohort.
Materials and Methods: A cross-sectional analysis was performed in a
random population sample aged 50 to 64 years (n¼812, 48% male).
Chronotype was classified as extreme morning, moderate morning, in-
termediate, moderate evening, or extreme evening based on a multiple-
choice question. Physical activity patterns were determined by hip accel-
erometer worn for seven days. Time spent sedentary and in moderate to
vigorous physical activity (MVPA) was analyzed. 10-year risk of fatal car-
diovascular event was calculated according to the 2015 European Sys-
tematic Coronary Evaluation (SCORE) charts.
Results: We found that extreme evening chronotypes exhibited the most
sedentary and least MVPA (55.3±10.2 and 5.3±2.9 % of wear-time,
respectively). As chronotype shifted towards extreme morning, time spent
sedentary decreased, and MVPA increased in a dose-dependent manner
(ANOVA, p<0.001 and 0.001, respectively). This pattern was most pro-
nounced in the morning. In a generalized linear regression model, extreme
evening chronotype was associated with increased cardiovascular risk
compared to extrememorning type independent of physical activity levels
and other confounders (b¼0.50, SE¼0.20, p¼0.013).
Conclusions: Evening chronotype is associated with unhealthy lifestyle
and poor cardiovascular health. We argue for the importance of avoiding
phase delay of the circadian timing system and suggest that chronotype
should be considered in lifestyle counseling and primary prevention
programs.
Acknowledgements:
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EXPOSURE TO SHORT PHOTOPERIOD HELPS TO RESTORE THE VENTRAL
SUBICULAR LESION INDUCED ALTERATIONS IN SLEEP WAKE
BEHAVIORIN RATS

B. Kutty 1, N. Prem1, B.N. Sreekumar 1, B. Rao 1. Dept. of
Neurophysiology1National Institute of Mental Health and Neurosciences,
Neurophysiology, Bangalore, India

Introduction: ventral subiculum is important for both cognition and af-
fective behaviors. Ventral subicular lesion (VSL) has shown to alter the
sleep wake (S-W) behavior in rats. exposure to short photoperiod ame-
liorates the anxiety- and depressive-like symptoms in ventral subicular
lesion (VSL) rats . The effect of short photoperiod on sleep wake behaviors
in VSL rats is discussed.
Materials and Methods: Adult male Wistar rats were housed in the
Central Animal Research Facility (CARF) at NIMHANS with a constant
temperature at 26 ± 2�C, humidity at 50%-55% and on a 12 h light-dark
cycle (lights on at 6:00 a.m.). Rats were subjected to chemical lesioning of
Ventral subiculum (VS) under anesthesia using stereotaxic surgery and
were chronically implanted with electrodes for 24-h S-W recordings. The
VC ( vehicle control rats ) received only PBS in the VS . Post surgical care
was given for 7 days and Food and water were providedad libitum in the
home cage and the rats and were maintained in 12/12 LD cycle. The
baseline sleep wake recording was done under normal photoperiod
regime (NPR; 12/12 h light-dark cycle; lights-on at 6:00 a.m., lights off at
6:00 p.m.). Divided randomly into VSL-NPR (n¼7 ) , VSL SPR ( n¼7 ) and
VC-NPR ( n¼7) and VC SPR (n¼7) groups . The NPR groups were exposed to
normal 12/12 h light-dark cycle; lights-on at 6:00 a.m., lights off at 6:00
p.m.) and the SPR groups were exposed to 06/18 h light-dark cycle; lights-
on at 10:00 a.m. lights off at 4:00 p.m ) for 21 days.
The sleep wake data were acquired using 16 channel Brain Electro Scan
System (B.E.S.S.; Axxonet solutions, Bangalore). All signals were amplified
(�200) and bandpass filters (0.1 Hz e 490 Hz), digitized (1KHz) using 24-
bit A/D converter, and notch-filtered (50 Hz). 24 h S-W recording data was
stored in a computer and later processed offline for classification of S-W
stages.
Conclusions: VSL led to an enhancement of total sleep time due to sig-
nificant increase in NREM and REM sleep. Following 21 days of the SPR
exposure, the VSL-SPR rats showed comparable total sleep time due to
decrease in NREM sleep compared to VC rats exposed to NPR. The VC rats
exposed to SPR maintained sleep homeostasis as the sleep duration was
comparable to VC rats exposed to NPR. However, they showed a deviation
from the normal S-W behavior as they demonstrated a phasic sleep
patternwith sharp peaks of sleep alternating with wakefulness across dark
period. This could be due to the acute sleep debt imposed by SPR that
shortened the light period by six hours.
The study demonstrates the effectiveness of photoperiod manipulation as
a non-pharmacological treatment to reverse S-W alterations reported in
mood and neuropsychiatric disorders such as Alzheimer's disease, bipolar
disorder and major depressive disorder.
Acknowledgements: The study was funded by Science and Engineering
Research Board (SERB), New Delhi, India. Grant/Award Number: EMR/
2017/001237. NIMHANS, Bengaluru for providing support to carry out the
study.

LO SMART WORKING DURANTE LA PANDEMIA DI COVID-19 RIMUOVE
LA VULNERABILIT�a AI PROBLEMI DI SONNO DELLE PERSONE CON
CRONOTIPO SEROTINO E NE ALLEVIA LA PREDISPOSIZIONE ALLA
DEPRESSIONE

F. Salfi 1, G. Amicucci 1,2, A. D'Atri 1, L. Viselli 1, D. Corigliano 1,2, D.
Tempesta 1, M. Ferrara 1. 1University of L'Aquila, Department of
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Biotechnological and Applied Clinical Sciences, L'Aquila, Italy; 2 "Sapienza"
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Introduzione: Il disallineamento tra ritmi circadiani e sociali, il cosiddetto
“jet-lag sociale”, �e un fenomeno particolarmente pronunciato tra le per-
sone con cronotipo serotino, che tendono a sperimentare una durata di
sonno più breve nei giorni lavorativi, disturbi del sonno più gravi e con-
seguenti sintomi depressivi. La progressiva imposizione dello smart
working durante la pandemia di COVID-19 ha rappresentato uno scenario
ideale per valutare se orari lavorativi più flessibili potessero influenzare la
qualit�a/quantit�a di sonno delle diverse tipologie circadiane, permettendo,
inoltre, di chiarire il ruolo del sonno nella predisposizione alla depressione
dei serotini.
Metodologia: 610 lavoratori in presenza (et�amedia ± deviazione standard,
34.73 ± 10.11) e 265 lavoratori da casa (39.54 ± 10.75) hanno partecipato
ad un’indagine online durante la seconda ondata di contagi da COVID-19
(28 novembree11 dicembre 2020). Sono stati valutati: cronotipo (Morn-
ingness-Eveningness Questionnaire-versione ridotta, MEQr), qualit�a/
durata del sonno (Pittsburgh Sleep Quality Index, PSQI), insonnia
(Insomnia Severity Index, ISI) e sintomatologia depressiva (Beck Depres-
sion Inventory-seconda edizione, BDI-II). Sono stati eseguiti tre modelli di
mediazione moderata per valutare l'effetto di mediazione di ciascuna
variabile di sonno (qualit�a del sonno, gravit�a dell'insonnia, durata di
sonno) nella relazione tra continuum mattutino-serotino e sintomi
depressivi, utilizzando la “modalit�a di lavoro” (smart working, lavoro in
presenza) come moderatore dell'associazione tra cronotipo e variabili di
sonno.
Risultati: Lo smart working ha determinato un posticipo di ~30 minuti
nell’orario di addormentamento (p<0.001) e di risveglio (p<0.001). La
“modalit�a di lavoro”modera l'effetto del cronotipo sulle variabili di sonno,
in quanto l'interazione tra i punteggi del MEQr e il fattore “modalit�a di
lavoro” �e risultato significativo in ciascun modello (PSQI: B¼0.15, p¼0.03;
ISI: B¼0.23, p¼0.02; durata del sonno: B¼-2.87, p¼0.01). Mentre nei lav-
oratori in presenza la serotinit�a si associa ad una peggiore qualit�a del
sonno (B¼-0.25, p<0.001), a sintomi di insonnia più gravi (B¼-0.37,
p<0.001) e a unaminore durata del sonno (B¼3.02, p<0.001), nei lavoratori
da casa non �e emersa alcuna relazione significativa tra i punteggi del MEQr
e le variabili di sonno (PSQI: B¼-0.10, p¼0.07; ISI: B¼-0.14, p¼0.09; durata
del sonno: B¼0.15, p¼0.88). Inoltre, la “modalit�a di lavoro”modera l'effetto
di mediazione dei punteggi del PSQI (Indice di Mediazione Moderata,
IMM¼0.18, 95% IC:[0.01, 0.36]), dell’ISI (IMM¼0.23, 95% IC:[0.03, 0.43]) e di
durata di sonno (IMM¼0.11, 95% IC:[0.02, 0.22]) nella relazione tra i pun-
teggi del MEQr e del BDI-II. Mentre le variabili di sonno mediano par-
zialmente l'effetto del cronotipo sulla depressione nel gruppo di lavoratori
in presenza (PSQI: Effetto Indiretto, EI¼-0.31, 95% IC:[-0.42, -0.21]; ISI: EI¼-
0.36, 95% IC:[-0.49, -0.24]; durata di sonno: EI¼-0.12, 95% IC:[-0.19, -0.06]),
tale mediazione svanisce nel campione di lavoratori da casa (PSQI: EI¼-
0.13, 95% IC:[-0.27, 0.02]; ISI: EI¼-0.14, 95% IC:[-0.30, 0.03]; durata di sonno:
EI¼-0.01, 95% IC:[-0.08, 0.07]).
Conclusioni: Lo smart working rimuove la ben nota vulnerabilit�a ai prob-
lemi di sonno delle persone con cronotipo serotino, eliminando il ruolo del
sonno nella predisposizione ai sintomi depressivi. Un ambiente lavorativo
che rispetti il cronotipo individuale potrebbe garantire un'adeguata
quantit�a/qualit�a di sonno alle persone serotine, promuovendone il ben-
essere psicologico.

MIGRATION, MENTAL HEALTH AND SLEEP

A. Dr. Büttner-Teleaga 1,2. 1Woosuk University, Institute of Cognitive Science,
Samrye-up, Korea, Republic of; 2University Witten-Herdecke, Department of
Psychiatry, Witten, Germany

Introduction: Last year, about 1 million refugees came to Germany. Many
of the refugees are in makeshift accommodation. Doctors and nurses are
involved in support activities and the health care of these immigrants. The
participating sleep physicians, psychologists and nurses have a good
insight into the life situation.
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In addition to the general medical conditions, the sleep medical conditions
are also rather bad and necessarily improvable. Narrow spatial conditions,
poor acoustic and light-related conditions, poor bedding conditions and
possible posttraumatic stress disturbances increase sleep disturbances and
sleep disorders and can trigger them.
In this course, sleep disorders are very common in migrants and refugees.
There could be many different predictors for sleep disturbances in these
vulnerable groups: pre-migration stress in the home country, accultura-
tion, trauma before, while and after migration, integration and life style in
the host country.
Often they are suffering under comorbid disorders: somatic or psychiatric
diagnoses and/or psychological disturbances (like metabolic syndrome,
post-traumatic stress disorder, depression, and anxiety disorders).
Methods: In our actual study, we could include nearly 150 participants
from different countries e around 100 migrants and around 50 refugees.
We researched:
1. relationship between migration and sleep disorders
2. influence of PTSD, depression and anxiety on sleep
3. chronobiology and sleep disorders in refugees and peoples with
migration background
4. pathophysiology in sleep of refugees and peoples with migration
background
5. treatment possibilities in refugees and peoples with migration
background.
All participants were examined by psychiatric anamnesis and sleep
anamnesis; they even were tested with different sleep questionnaires.
The first fully evaluated 33 participants include 17 women (51.52 %) and 16
men (48.49 %).
Findings: In the until now evaluated population, we found 32 patients
with PTSD (96.96 %), mostly coupled with Depression and/or Panic disor-
der. 32 patients of our patients are suffering under Insomnia (96.96 %), 25
have had Nightmares (75.75 %), 6 Sleep Apnea Syndrome (18.18 %), 2
Restless Legs Syndrome (0.06 %) and one of them have had Pavor noc-
turnus, Somnambulism, Hypnotic Hallucinations and / or Sleep Wake
Rhythm Disorder (0.03 %).
Summary: We can conclude that migration is an important factor, which
influenced themental status and the good sleep in refugees and resulted in
many different psychiatric and sleep disorders.

MI RELOJ INTERNO (MY ENDOGENOUS CLOCK): AN EVIDENCE-BASED
MOBILE-APP TO IMPROVE SLEEP AND CIRCADIAN RHYTHMS

M.J. Leone 1,2,3, M.F. Ceriani 4,3, P. Cramer 5,3, L. Frenkel 6,3. 1Universidad
Torcuato Di Tella, Buenos Aires, Argentina; 2Universidad Nacional de
Quilmes, Bernal, Argentina; 3CONICET, Buenos Aires, Argentina;
4 Fundaci�on Instituto Leloir, IIB-BA, Buenos Aires, Argentina; 5Ministerio de
Ciencia, Tecnología e Innovaci�on, Buenos Aires, Argentina; 6 IB3-FCEN/UBA,
Buenos Aires, Argentina

Introduction: The human circadian clock is daily entrained by both light
exposure and daily social schedules, which were severely affected during
the pandemic-associated lockdown. In a previous workwe found that after
one month of lockdown, Argentinian residents exhibited later chronotypes
compared with a pre-pandemic situation, despite they slept longer and
showed less social jetlag (Leone M.J. et al, Current Biology). In this study, we
collected an independent set of local data with the aim to develop an
evidence-based mobile app that offers customized recommendations to
improve and maintain healthy sleep and circadian rhythms.
Materials and methods: Data was collected throughout a phone/website
survey between July and September 2020 (n¼4460, after 4-6 months into
lockdown) in Argentina. The survey included questions about de-
mographic factors, habits, and previously standardized and validated
questionnaires (MEQ, MCTQ, PSQI). Data from Buenos Aires city and sub-
urbs (n¼3246) was calibrated to match the population distribution and it
was used to run the main analyses. The rest of the database was used to
validate results. We conducted a cross validation process using linear
models, which included a feature selection process to find the most rele-
vant regressors to fit each chronotype and sleep-related variable. For a
given age and gender, each model predicted a set of optimal values for the
regressors (e.g. sunlight exposure, regular activities) where the dependent
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variable is maximized (or minimized). Finally, the recommendation sys-
tem is based on the comparison between optimal and actual values for
each predictor, considering the most affected variables.
Results: The final calibrated sample (age: 41.3±15.5, 67% female) shows
late chronotypes (MSFsc: 06:00±11min, MEQ score: 49.42±11.3), low
levels of social jetlag (0.99h±1.09) and considerable long sleep duration on
weekdays (7.31h±1.43). The regressors which significantly affect at least
one variable were light exposure, use of alarm, naps and regular activities
(and its timing, i.e. work, study, dinner, other activities) as well as age and
gender (and interactions). We found no effects of cohabitation, exercise
timing and use of screens. The optimal levels of the selected regressors
were used to build the recommendation system (i.e. algorithm) on which
the mobile appMiRelojInterno is based (available for both Android and iOS
platforms, www.mirelojinterno.org).
Conclusions: We developed a mobile app based on local evidence that
inquires about habits, chronotype and sleep, returns to its users an over-
view of their current state -including all variables and predictors- along
with customized recommendations with the aim to create awareness and
improve and maintain healthy sleep and circadian rhythms depending on
the age, gender and habits.
Acknowledgements: This research project was supported by CONICET and
Agencia I+D+i (IP-COVID19-679).

MULTI-OMICS BASED CHRONOBIOLOGICAL SIGNATURES OF HEALTH
RISKS ASSOCIATED WITH NIGHT SHIFT WORK

H. Van Dongen 1,2, D.J. Skene 3, J.E. McDermott 4,5, K.I. Porter 6, B.S.C.
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Introduction: Circadian misalignment associated with night shift work
increases risks of long-term health problems, including metabolic disor-
ders, cardiovascular disease, and cancer. In this simulated night shift study,
we investigated circadian disruptions in the temporal patterns of multi-
omics data to find chronobiological signatures of the molecular un-
derpinnings of these health risks.
Materials and Methods: N¼14 healthy volunteers (aged 22e34; 10 males,
4 females) participated in a 7-day (6-night) laboratory study. Participants
underwent three days of either a simulated night shift schedule (n¼7)
with daytime sleep opportunities (10:00e18:00), or a simulated day shift
schedule (n¼7) with nighttime sleep opportunities (22:00e06:00). This
was followed by a 24-hour constant routine protocol with blood sampling
at 1- to 3-hour intervals. Laboratory conditions were strictly controlled and
light levels during scheduled wake periods including the constant routine
protocol were fixed at <50 lux. In plasma extracted from blood samples
collected during the constant routine protocol, 132 metabolites implicated
in metabolic processes and energy metabolism were quantified using
liquid chromatography/mass spectrometry (LC-MS/MS) based targeted
metabolomics, 405 lipids were quantified using LC-MS/MS based lip-
idomics, and melatonin was assessed using radioimmunoassay. From
circulating leukocytes 770mRNA targets (including 40 internal controls) of
the PanCancer Pathways panel were assessed with NanoString nCounter
transcriptomics, and 1,388 proteins with two or more unique peptides
(derived from 32,455 unique peptides) were identified from peripheral
blood mononuclear cells (PBMCs) using LC-MS/MS based proteomics.
Multi-omics data were analyzed for circadian rhythms with mixed-effects
cosinor regression analysis, enrichment analyses were performed, and an
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association network was inferred from the combined proteomics and
targeted metabolomics data.
Results: The simulated night shift schedule, compared to the simulated
day shift schedule, caused a significant but small (<2 hours) delay in the
timing of the central circadian pacemaker, as measured by dim light
melatonin onset. However, 95% of circulating metabolites and 33% of PBMC
based proteins with significant rhythmicity showed profound changes
during the constant routine protocol, exhibiting temporal profiles driven
by behavioral time cues during the prior shift schedule rather than the
central pacemaker. Circulating lipids with low between-subjects variation
in each shift condition showed generally increased triglycerides and
decreased phospholipids, with triglycerides containing odd chain fatty
acids peaking earlier after the night shift condition. In leukocytes, tran-
scripts of the DNA repair pathway were significantly enriched for genes
exhibiting circadian rhythmicity after the simulated day shift schedule, but
not after the simulated night shift schedule. The inferred association
network identified bottleneck proteins implicated in dysregulation of
mitochondrial function and insulin resistance.
Conclusions: As observed during constant routine, a three-day simulated
night shift schedule caused widespread disruption of endogenous circa-
dian rhythmicity in the multi-omics data, indicating profound misalign-
ment of peripheral oscillators and internal desynchrony. Our findings
revealed candidate markers of metabolic disturbance, insulin resistance,
cardiovascular disease, and cancer risk.
Acknowledgements: NIH grants R00ES022640, R01ES030113,
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MULTI-TISSUE DISRUPTION OF MOLECULAR CIRCADIAN RHYTHMS
AFTER INTENSIVE CARE

H.C.Hollis 1, J.N. Francis 2, R.C. Anafi 3.1Drexel University, School of Biomedical
Engineering and Health Systems, Philadelphia, United States; 2Howard
University, Department of Mathematics, Washington DC, United States;
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Introduction: Molecular circadian rhythms influence much of physiology.
Both critical illness and current intensive care protocols have been hy-
pothesized to upset daily rhythms and impair function. However, the in-
fluences of critical illness and critical care on molecular clock function in
different tissues are unknown. Herewe evaluate the effect of intensive care
on transcription, focusing on circadian output genes and on the tran-
scriptional organization of the core circadian oscillator.
Materials and Methods: We downloaded RNAseq count data from Ge-
notype-Tissue Expression (GTEx) project. Analyzing each tissue separately
and treating the use of a ventilator as a marker for intensive care, we
stratified samples into Acute and Intensive Care groups based on the Hardy
Death Scale. We restricted our analysis to 25/53 tissues with greater than
50 samples in both groups. Using the EdgeR package and controlling for
collection site, gender, and age, we identified transcripts significantly
modulated by intensive care. Over-representation and enrichment
methods were used to identify gene sets modulated by intensive care
across tissues. We then calculated the delta clock correlation distance
(dCCD), a measure of circadian oscillator function, in the both the acute
and ventilator groups in each tissue. The statistical significance of the
dCCD was assessed by permutation, modifying a pre-existing R package to
control for confounding variables.
Results: Intensive care, as marked by mechanical ventilation, significantly
modulated the expression of thousands of genes at a Bonferroni corrected
p value <.05. The set of transcripts that were modulated in >66% of tissues
was enriched for genes involved in mitochondrial energetics, cellular
stress, amino acid metabolism, immune function, and notably circadian
regulation. A list of established, robust clock output genes was strongly
affected across tissues. Oscillator function, as assessed by the dCCD, was
significantly reduced in the intensive care group in 15/25 tissues.
Conclusions:Our findings support the hypothesis that patients in inten-
sive care have impaired molecular circadian rhythms. Tissues involved in
metabolism and energetics demonstrated the most marked changes in
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oscillator organization. In skeletal muscle and adipose tissue, there was a
significant overlap between those transcripts previously established to be
modulated by sleep deprivation in those tissues with the transcripts
modulated by critical care. This work suggests that ICU protocols that
restore cycles in sleep and nutrition may be of benefit.
Acknowledgements: This work was supported by NIH grants
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OUTCOMES OF PRE-TREATMENT AND POST-TREATMENT MEASURES
AFTER THERAPY FOR PEDIATRIC CIRCADIAN DISORDERS
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Introduction: There are no published reports of clinical outcomes
following multidisciplinary treatment of complex sleep disorders in youth.
Cincinnati Children’s Hospital has established a multidisciplinary Circa-
dian and Complex Sleep Disorders Clinic that provides evidence-based
care to children presenting with complex sleep disorders that involve
significantly disturbed sleep. Some patients have completed their treat-
ment and have been observed through research from start to finish. This is
a retrospective case series discussion of two exemplar patients that
demonstrate the effectiveness of multidisciplinary care for pediatric
complex circadian rhythm disturbances.
Methods: Patient 1 presented to our clinic with chief complaints of sleep-
related anxiety and insomnia. On average, sleep onset occurred 3-4 hours
after attempting sleep. This patient was diagnosed with a delayed sleep-
wake phase disorder, insomnia associated with sleep anxiety, and exces-
sive daytime sleepiness. Initial management for patient 1 included phase
advance chronotherapy, melatonin therapy used for phase shifting, and
cognitive-behavioral therapy for sleep-related anxiety. This patient was
enrolled in our research data registry and was asked to wear an actigraphy
watch and keep a sleep diary.
Patient 2 presented to our clinic with chief complaints of difficulty falling
asleep, persistent snoring , nocturnal enuresis presenting after a previous
cleft repair surgery, and restless sleep. Sleep onset occurred 2-3 hours after
attempting sleep. This patient was diagnosed with delayed sleep-wake
phase disorder, sleep disordered breathing, insomnia, and had clinical
symptoms of periodic limb movement disorder. Initial management for
patient 2 involved iron and ferritin supplements, phase advance chrono-
therapy, melatonin therapy, and a diagnostic polysomnogram (PSG. This
patient was also enrolled in our research data registry and was asked to
wear an actigraphy watch and keep a sleep diary.
Results: After treatment, patient 1 responded well to melatonin and phase
advancing. Sleep onset latency significantly improved from 3-4 hours to 5-
30 minutes and a clinically significant reduction in insomnia symptoms.
Based on an in-house sleep outcomes questionnaire, called the Status of
Sleep Outcomes (SSO), patient 1’s insomnia score decreased from an initial
score of 15 to a post-treatment score of 6 (possible range 0 to 30 where
higher scores signify greater insomnia symptoms). Comparisons of pre-
treatment and post-treatment actigraphy and sleep diaries indicate more
consolidated sleep with fewer nighttime awakenings.
For patient 2, PSG findings informed discontinuation of ferrous sulfate
supplements and initiation of gabapentin for sleep consolidation and
treatment of PLMD, which significantly improved symptoms. Imipramine
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was prescribed to combat nocturnal enuresis. Patient 2 also responded
well to melatonin and phase advancing. Sleep onset latency significantly
improved from 2-3 hours to 30 minutes. Comparisons of pre-treatment
and post-treatment actigraphy and sleep diaries indicate more consoli-
dated sleep with fewer nighttime awakenings.
Conclusions: Based on the comparisons of pre-treatment and post-treat-
ment actigraphy, sleep diaries, and subjective reports, patients 1 and 2
responded well to their individualized treatments and have successfully
completed their courses of treatment. These case studies demonstrate the
utility of phase stabilization and phase shifting for pediatric circadian
disorders.
Acknowledgements: Academic and Research Committee (ARC) funding,
Cincinnati Children's Hospital Medical Center

PREDICTORS OF SUICIDAL IDEATION AND PREPARATORY BEHAVIORS
IN INDIVIDUALS WITH BIPOLAR DISORDER: THE CONTRIBUTION OF
CHRONOBIOLOGICAL DYSRHYTHMICITY AND ITS ASSOCIATION WITH
HOPELESSNESS
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Introduction: Circadian sleep alterations are key factors influencing the
trajectory of bipolar disorders and may increase suicidal risk.
Objective: To examine the role of chronobiological dysrhythmicity in
suicidal ideation and behaviors in bipolar disorders we examined, its
relationship with mood disorders severity and with hopelessness, an
important predictor of suicidal risk
Methods: One hundred twenty-seven patients (77 females, mean age of
47.4 ± 12.5 years) with a major depressive episode and bipolar disorder
(BD) type I or II (according to Structured Clinical Interview for DSM-5
assessment) were recruited in 2019 and assessed for depressive and manic
symptoms (Beck Depression Inventory-II, Young Mania Rating Scale) and
with the Biological Rhythms Interview of Assessment in Neuropsychiatry
for evaluating chronobiological risk, Beck Hopelessness Scale for evalu-
ating Hopelessness and Scale for Suicide Ideation. Univariate regression
and mediation analyses were performed.
Results: Forty-one patients (32.3%) showed clinically significant suicidal
ideation and were more frequently affected by BD type I (P ¼ .029) with
mixed features (P ¼ .022). Compared to nonsuicidal individuals, they had
significantly more depressive symptoms (P ¼ .019), higher emotional
component of hopelessness (P ¼ .037), and higher dysrhythmicity of sleep
(P ¼ .009), activities (P ¼ .048), and social life (P ¼ .019). Passive and active
suicidal ideation and suicidal plans were best predicted by dysrhythmicity
of sleep and social life. Dysrhythmicity of sleep and social life mediated the
direct effect of depressive symptoms on passive and active suicidal idea-
tion and also of active ideation on suicidal plans. The emotional compo-
nent of hopelessness was related to dysrhythmicity of social life and
mediated its effect on suicidal plans (P ¼ .010).
Conclusions: Chronobiological alterations directly contributed to passive
and active suicidal ideation and to suicidal preparation, with a key role of
dysrhythmicity of sleep, activities, and social life. Chronobiological alter-
ations also impacted the emotional component of hopelessness, hence
indirectly contributing to suicidal ideations and plans. These findings call
for the systematic screening of these dysrhythmicity dimensions when
considering suicidal risk in individuals with BD.

PROCEDURE FOR CHARACTERIZATION OF PERSONALIZED CIRCADIAN
PHENOTYPE (CHRONOME) FROM AMBULATORY CIRCADIAN
MONITORING (ACM)

B. Rodríguez-Morilla 1,2, M.�A. Rol 2,3,4, M.J. Martínez-Madrid 1,2, J.A.
Madrid 2,3,4, M. Campos 4,5. 1Kronohealth SL, Murcia, Spain; 2University of
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Arrixaca, Murcia, Spain; 5Computer Science Faculty. University of Murcia (UM),
Murcia, Spain

Introduction: Personalized medicine has aroused increasing interest over
the last years. Wearable devices allow the assessment of sleep and circa-
dian rhythms related to personal habits under normal-living conditions.
The phenotypic manifestation of circadian rhythms results from the
interaction of biological clocks, life habits acting as external synchronizers,
and possible pathologies. In turn, chronodisruption increases the risk of
many diseases. In line with other "omics", we propose a procedure to
characterize the circadian phenotype of a subject (Chronome) from
multivariate records for early and automated detection of reversible al-
terations that help disease prevention and personalized therapies.
Methods: 244 volunteers (144 women, ages ranging from 14 to 86: mean
¼ 46.29; SD ¼ 13.43) were monitored during a full week with the Kro-
nowise device (KW). The procedure for getting a Chronomewas as follows:
1. Data collection. The KW device records 14 complementary variables,
including: skin temperature (T), motor activity (A), light exposure (L) and
body position (P) at 10Hz, stored at 30” epochs.
2. Filtration and preliminary data analysis, including variable normaliza-
tion, TAPL integration and sleep detection(Madrid-Navarro et al., 2019).
3. Non-parametric time series analysis. For radar charts, five dimensions
for each circadian variable were calculated: 1) Interdaily stability; 2) Day-
night contrast as normalized relative amplitude; 3) Synchronization be-
tween internal and environmental time; 4) Circadian robustness as a
circadian health score 5) Restfulness index as indicator of sleep depth.
4. Generation of individual Chronomes basing on this five dimensions.
Future steps will be aimed to generate population Chronomes for circadian
healthy phenotype and for different chronodisrupted phenotypes through
clustering techniques, in order to estimate the risk of belonging to a
pathological phenotype and establish personalized intervention strategies.
Results: Personalized circadian profiles are to be characterized in the form
of radar charts, with 5 radios each representing a circadian dimension:
regularity, day-night contrast, environmental synchronization, robustness
and restfulness index, the minimum score (0) being at the center of the
radar and the maximum score (1) at the outer end. The normal population
values (between 25th and 75th percentiles) of each parameter are indi-
cated with a thicker bar on each radio. A subject�s specific score in each
parameter is represented by a point along the radius, so that the union of
the five corresponding points constitutes a pentagon that allows visually
characterizing the global state of a subject based on these five parameters.
The individual score in each of these five dimensions allow to design a
personalized strategy through lifestyle intervention.
Conclusions: The automatic generation of a chronome allows condensing
>250,000 data from each subject in five circadian dimensions. This facil-
itates characterizing personalized circadian profiles for early detection of
chronodisruption and selecting personalized therapies based on habits
modification.
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REMOTEWORKING DUE TO THE COVID-19 PANDEMIC ELIMINATED THE
VULNERABILITY TO SLEEP DISTURBANCES OF EVENING-TYPE PEOPLE
RELIEVING THEIR PREDISPOSITION TOWARD DEPRESSION
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Introduction: The issue of the misalignment between the daily social/
working schedule and the endogenous biological clock is a long-standing
controversy, the so-called “social jetlag”. This phenomenon is especially
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pronounced among the evening-type people, leading them to experience
shorter sleep duration, more severe sleep disturbances, and related
depressive symptoms. During the COVID-19 pandemic, there was an up-
surge of remote working worldwide. This scenario emerged as an ideal
context to address whether a more flexible working routine influenced the
sleep quality/quantity of the different circadian typologies, clarifying the
role of sleep in explaining the predisposition toward depression of late
chronotypes.
Materials and Methods: A total of 610 Italian office workers (mean age ±
standard deviation, 34.73 years ± 10.11) and 265 remote workers (39.54
years ± 10.75) participated in a web-based survey during the second
contagion wave of COVID-19 (28 Novembere11 December 2020). We
evaluated chronotype, sleep quality/duration, insomnia, and depression
symptoms through the following questionnaires: Morningness-Evening-
ness Questionnaire-reduced version (MEQr), Pittsburgh Sleep Quality In-
dex (PSQI), Insomnia Severity Index (ISI), and Beck Depression Inventory-
second edition (BDI-II), respectively. Three moderated mediation models
were performed, testing the mediation effect of each sleep variable (sleep
quality, insomnia severity, sleep duration) between the morningness-
eveningness continuum and depression symptoms, with working modal-
ity (office working, remote working) as a moderator of the association
between chronotype and sleep variables.
Results: Remote working led to ~30 minutes delayed bedtime and get-up
time (both p<0.001). The interaction between MEQr scores and working
modality factor was significant in each model (PSQI: B¼0.15, p¼0.03; ISI:
B¼0.23, p¼0.02; sleep duration: B¼-2.87, p¼0.01), indicating that working
modality moderated the effect of chronotype on sleep variables. Specif-
ically, eveningness was associated with poorer sleep quality (B¼-0.25,
p<0.001), more severe insomnia symptoms (B¼-0.37, p<0.001), and
shorter sleep duration (B¼3.02, p<0.001) in the office working group. On
the other hand, no significant relationship between MEQr score and sleep
variables among the remote workers emerged (PSQI: B¼-0.10, p¼0.07; ISI:
B¼-0.14, p¼0.09; sleep duration: B¼0.15, p¼0.88).
Finally, working modality factor moderated the mediation effect of PSQI
score (moderated mediation index¼0.18, 95% CI: [0.01, 0.36]), ISI score
(moderated mediation index¼0.23, 95% CI: [0.03, 0.43]), and sleep duration
(moderated mediation index¼0.11, 95% CI: [0.02, 0.22]) between MEQr and
BDI-II scores. While sleep variables partially mediated the effect of chro-
notype on depression in the office working group (PSQI: indirect effect¼-
0.31, 95% CI: [-0.42, -0.21]; ISI: indirect effect¼-0.36, 95% CI: [-0.49, -0.24];
sleep duration: indirect effect¼-0.12, 95% CI: [-0.19, -0.06]), the above
mediation vanished among the remote workers (PSQI: indirect effect¼-
0.13, 95% CI: [-0.27, 0.02]; ISI: indirect effect¼-0.14, 95% CI: [-0.30, 0.03];
sleep duration: indirect effect¼-0.01, 95% CI: [-0.08, 0.07]).
Conclusions: Working from home due to the COVID-19 pandemic abol-
ished the well-documented vulnerability to sleep problems of evening-
type subjects, extinguishing the sleep role in accounting for the relation-
ship between morningness-eveningness continuum and depression. A
working environment complying with individual circadian preferences
might ensure an adequate sleep quantity/quality to late chronotypes, also
relieving their tendency to depression disorder.

SEASONAL VARIATIONS IN OBJECTIVE SLEEP DURATION AND QUALITY:
A LONGITUDINAL BIG-DATA ANALYSIS

L. Gahan 1, M. Ruder 1, H.M. Rus 1, S. Danoff-Burg 1, N.F. Watson 2,3, R.J.
Raymann 1, E. Gottlieb 1. 1 SleepScore Labs, Carlsbad, United States;
2University of Washington, Department of Neurology, Seattle, United
States; 3UW Medicine Center, Seattle, United States

Introduction: Seasonal effects on sleep-wake patterns attributed to
altered environmental zeitgebers including light and temperature remain
poorly characterized. Recent advancements in consumer sleep technolo-
gies allow for large-scale and continuous measurement of ambulatory and
objectively measured sleep throughout the year. The purpose of the pre-
sent analysis was to examine the association between seasonal variations
and objective changes to sleep-wake schedules, sleep duration, and sleep
quality.
Materials and Methods: Sleep data were captured using the PSG-vali-
dated SleepScore mobile application, which uses a non-contact sonar-
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based sensor to objectively capture sleep-related metrics. The dataset
included 548,005 nights across 29,191 users residing in the US (age range:
18-85, mean age: 45.2 + 16.7 years, 52.9% female). Sleep data were
captured from 01/01/2019-3/12/2019. Seasons were defined according to
the Northern Hemisphere’s meteorological calendar and included the
following: fall (September, October, November), winter (December,
January, February), spring (March, April, May), and summer (June, July,
August)
The relationships between objectively measured sleep and the month of
the year were examined using a mixed-effect model controlling for age
and gender.
Results: Bedtimes were earlier during wintertime, reaching a minimum of
23:05 pm in November and shifts later in summertime, peaking in July at
23:19 (p<0.001). Wakeup times were observed to be earliest between
January andMay, with aminimum inMay of 06:47 am;Wakeup times then
shifted later in the summer months, reaching 6:55 am in July (p<0.001, vs
May). Wakeup times then gradually shifted earlier in the fall and winter,
with the exception of December, where the average wakeup timewas 6:54
am. Total sleep time (TST) was lower in the summer months, with a
minimum of 368 minutes in June. TST increased in the fall and winter
months, peaking at 378 minutes in December (p<0.001 vs June). Sleep
efficiency was lowest during the late summer and early fall, reaching a
minimum of 82.1% in August before increasing in the winter months,
peaking in December at 83.1% (p<0.001). Across the year weekends are
associated with an increase in TST compared to weekdays, this difference
was larger in the winter and early spring months, reaching a peak of 20.1
minutes in February, and decreasing in the summer to a minimum of 12.8
minutes in July (p<0.001).
Conclusions: The present study identified a phase delay in sleep schedules
with a shift to later bedtimes and waketimes during the brighter, longer
summer months which were accompanied by significant reductions to
total sleep time and sleep efficiency compared to wintertime. Of particular
interest is the fact that there is less of a difference between weekend and
weekday sleep patterns in the summertime, suggesting that sleep
schedule changes are likely due to both social and chronobiological factors.

SETTING YOUR CLOCK: ASSOCIATIONS OF PHYSICAL ACTIVITY TIMING
WITH CARDIOVASCULAR DISEASE RISK

G. Albalak 1, M. Stijntjes 2, D. van Bodegom3, J.W. Jukema 4, D. Atsma 4, D.
van Heemst 5, R. Noordam 6. 1 Leiden University Medical Centre, Internal
Medicine, section of Gerontology and Geriatrics, Leiden, Netherlands;
2 Leiden University Medical Centre, Rehabilitation Medicine, Leiden,
Netherlands; 3 Leyden Academy on Vitality and Ageing, Leiden,
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Netherlands; 5 Leiden University Medical Centra, Internal Medicine, Section
of Gerontology and Geriatrics, Leiden, Netherlands; 6 Leiden University
Medical Centre, Internal Medicine, Section of Gerontology and Geriatrics,
Leiden, Netherlands

Introduction: Little is known about the impact of daily physical activity
timing (here referred to as “chronoactivity”) on cardiovascular disease
(CVD) risk. For the present study, we examined the associations between
timing patterns of physical activity and multiple CVD outcomes in the UK
Biobank.
Materials and Methods: Objective physical activity data was collected
through triaxial accelerometer over a 7-daymeasurement period. We used
K-means clustering to create groups of participants with similar chro-
noactivity irrespective of the mean daily intensity of the physical activity.
Multivariable-adjusted Cox proportional hazard models were used to es-
timate hazard ratios (HRs) comparing the different clusters adjusted for
age and sex (model 1), and baseline cardiovascular risk factors (model 2).
Additional stratified analyses were done by sex, mean activity level, and
self-reported sleep chronotype.
Results: We included 86 657 individuals (57.6% female, mean age: 55.9
[SD: 7.8] years, mean BMI: 26.6 [4.5] kg/m2). Over a follow-up period of 6
years, 3707 CVD cases were reported. Overall, participants with a tendency
of late morning physical activity had a lower risk of incident coronary
artery disease (CAD) (HR: 0.84, 95%CI: 0.76, 0.92) and cerebrovascular
disease (HR: 0.82, 95%CI: 0.69, 0.98) compared to participants with an
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average (“midday”) pattern of acceleration with accompanying evidence
that these effects were more pronounced in women (p-value for interac-
tion ¼ 0.00). We did not find evidence favouring effect modification in the
stratified analyses for total activity level and sleep chronotype.
Conclusions: Our findings suggest that, irrespective of total physical ac-
tivity, morning physical activity associates with lower risk of incident CVD,
stressing the importance of chronoactivity in disease prevention and
treatment.

SEX DIFFERENCES IN THE EFFECTS OF SLEEP RESTRICTION AND
SCHEDULED SHORT NAPS ON VIGILANCE, COGNITION AND SLEEP
ARCHITECTURE IN HEALTHY ELDERLY ADULTS.

A. Michalak 1, Z. Shabana 1, T. Garcia Vite 1, V. Grove 1, A. Mann 1, T.
Conway 1, C. Dietrich 1, J. Tsigarides 1, N. Gill 1, M. Hornberger 1, A.S.
Lazar 1. 1University of East Anglia, Faculty of Medicine and Health Sciences,
Norwich, United Kingdom

Introduction: Sleep and waking cognition are modulated by the dynamic
interaction between sleep-wake homeostasis and the circadian phase.
There is evidence that age and biological sex modulate these sleep-wake
regulatory effects. Younger people and women present increased vulner-
ability to sleep loss compared to older people and men, respectively.
However, it is not known how biological sex modulates the effect of sleep
restriction and time-of-the-day on vigilance and cognition in the elderly
population. This is an important aspect considering sex bias in neurosci-
ence and biomedical research. Moreover, female sex is suggested to in-
crease the risk of Alzheimer’s that has a well-established bidirectional
relationship with sleep and circadian alterations.
Materials and Methods: Thirty-five healthy elderly participants (16 mal-
es(M), age:(Mean+SD)63.25+7.26; 19 females(F), age: 64.53+9.42) under-
went a 2.5-days-long laboratory session in dim light condition (<10lx) and
followed a modified constant routine protocol in the Sleep and Brain
Research Unit at the University of East Anglia. After a baseline night, the
participants were randomly assigned to either a 40-h sleep depriva-
tion(SD) or a multinap(MN) experimental condition followed by recovery
night. Nine 80-min-long naps were scheduled every 160-minutes.
Comprehensive cognitive test battery including Psychomotor Vigilance
Task(PVT), measures of memory, and spatial navigationwere administered
every 4 hours. Karolinska Sleepiness Scale(KSS) served as a subjective
measure of sleepiness.
Results: Women compared to men, reported worse subjective sleep
quality(p¼0.012) with a lower number of self-reported hours of
sleep(p¼0.001). During laboratory sessions, time spent awake was asso-
ciated with a gradual increase in subjective sleepiness (KSS)(p<0.0001)
and a decrease in objective vigilance (PVT)(p¼0.01) in SD compared toMN.
Objective vigilance was affected by SD significantly more in women than
men(p¼0.03). Episodic memory and spatial navigation showed neither a
clear sleep deprivation nor a circadian effect but a practice-dependent
gradual improvement throughout the protocol across both experimental
conditions. Analysis of melatonin concentration has revealed significant
differences for neither biological sex nor protocol. At baseline night, fe-
males had significantly more slow-wave sleep (SWS)(p¼0.041). During the
recovery night that followed MN protocol, females spent considerably
more time in SWS(p¼0.011), whereas men in N2(p¼0.012). Sleep param-
eters in the MN condition (naps) showed a circadian pattern with longer
total sleep time(TST)(p<0.0001), higher sleep efficiency(SE)(p<0.0001),
shorter sleep latency(SL)(p<0.0001), and more SWS(p¼0.02) during the
circadian night. Men and women had similar TST(M¼57.9+3.76min;
F¼50.9+3.32min), SE(M¼0.67+0.05, F¼0.60+0.04) and SL
(M¼21.9+2.18min; F¼ 24.5+1.95min) with women spending significantly
longer time in SWS(p<0.0001;M¼6.51+1.27min; F¼ 16.15+1.12min), and
less time in N2(p¼0.003; M¼32.2+2.43min; F¼20.6+2.14min) compared to
men across the naps.
Conclusions: We show that previously reported sex differences in sleep
architecture and the deleterious effects of sleep loss on vigilance shown in
younger people are also present in healthy older adults. Sleep loss and time
of the day had minimal effects on memory and spatial navigation perfor-
mance in this age group. Our results suggest that biological sex should be
considered when studying the effect of sleep impairment, jet lag or
S54
shiftwork on daytime vigilance in the older age group.
Acknowledgements: This study was supported by the Wellcome Trust to
Dr Lazar (207799/Z/17/Z).

STUDY ON EFFECT OF CHRONOTHERAPY IN DEPRESSIVE PHASE OF
BIPOLAR DISORDER

A. Martin-Reina 1, T. Navarro Salamanca 1, P. Gupta 2, C. Nicolau
Llobera 1, J.�A. Rubi~no Díaz 1,3, F. Ca~nellas Dols 3. 1University of the Balearic
Islands Dp.Biology, UIB. IDISBA. IUNICS, Neurophysiology of sleep and
circadian rhythms, Palma de Mallorca, Spain; 2Deggendorf Institute of
Technology, Deggendorf, Germany; 3Hospital Universitario Son Espases
(HUSE) IDISBA. IUNICS, Palma de Mallorca, Spain

Bipolar disorder is a mental health condition that affects your moods, and
it can go from one extreme to the other. It was previously called Manic
Depression. The affections of bipolar disorder are the following ones:
- Depression- feeling very low and lethargic.
- Mania- feeling very excited and overactive.
Symptoms of bipolar disorder depend on the emotions that are
experienced.
Unlike simple mood swings, each extreme episode of bipolar disorder can
last for weeks (or longer). Initially it is possible to be diagnosed with
clinical depression before a manic episode (sometimes several years later),
after that you may be diagnosed with bipolar disorder.
During a depression episode, it is possible to experience an overwhelming
sense of worthlessness, which can lead to suicidal thoughts.
During the manic phase of bipolar disorder, it is likely to feel very happy,
energetic, having ambitious plans and being impulsive. It is often inter-
preted as a positive experience due to burst of creative ideas. Insomnia and
aggressiveness are also commonly experienced.
But there is the possibility to experience symptoms of psychosis, wherein
patients see or hear things that are not real and believe in them.
The high and low stages of bipolar disorder are often so extreme that they
interfere with daily life. But there are several options for treating bipolar
disorder that can make a difference. Their goal is to manage the effects of
the episodes and help people with bipolar disorder live as normally as
possible.
The following treatment options are:
Medications to prevent episodes of mania and depression- these are called
mood stabilizers. Learning to recognize triggers and signs of depressive or
manic episodes from the psychotherapy, and lifestyle changes; such as
exercising regularly, planning activities one enjoys to give a sense of
accomplishment, along with suggestions for improving the diet are often
accompanied with the medication.
Lifestyle changes which are often what gets people through depressive
phase, is the focus of our research. Two cases of bipolarity have been
studied through the changes in their routines as suggested by the psy-
chiatrist, and they ended up having a positive improvement in the quality
of life.
The specific change has been to introduce a Chronobiology Therapy. In the
mornings, for a small period of time patients are exposed to a daylight
spectrumwith high quantity of blue light, which is caught by the circadian
system. The results of the study show an improvement under the clinical
observation and a stabilisation of the circadian rhythm thereby enhancing
the sleep quality.

THE ASSOCIATION OF SHIFT WORK SCHEDULE CHARACTERISTICS WITH
MENTAL HEALTH AMONG NURSES AND PHYSICIANS IN POLAND

K. Gustavsson 1, J. Szmyd 2, W. Jernajczyk 1, A. Wichniak 2. 1 Institute of
Psychiatry and Neurology, Department of Clinical Neurophysiology, Sleep
Medicine Center, Warsaw, Poland; 2 Institute of Psychiatry and Neurology,
Third Department of Psychiatry, Warsaw, Poland

Introduction: Health care professionals often work in the shift system
which includes working at night or having 24-hour shifts. Circadian
misalignment associatedwith working outside the standardwake phase of
sleep-wake cycle or working excessive hours may affect not only sleep, but



Abstracts Sleep Medicine 100 (2022) S1eS307
also other mental health dimensions. The aim of the study was to inves-
tigate the association of work schedule and work experience with mental
health of nurses and physicians working in the public sector in Poland.
Materials and Methods: The participants filled in a demographic survey
and questions regarding work schedule characteristics. Standardized
measures were used to assess insomnia symptoms (Insomnia Severity
Index), daytime sleepiness (Epworth Sleepiness Scale), depression (Pa-
tient-Health Questionnaire-9) and anxiety (Generalized Anxiety Disorder-
7). Statistical analyses included the Mann-Whitney test and Spearman’s
correlations.
Results: The study included 111 nurses and 173 physicians working 12-
hour or 24-hour shifts or combination of both. They had at least one year of
work experience and at least one year of shift work experience. The sample
was predominantly female. There was no age difference between nurses
and physicians in this study. We found differences in work schedule
characteristics. Physicians worked signifcantly more hours per week, but
fewer nights per month. They had the same numer of days off in the
previous four weeks. Nurses had significantly longer experience working
night shifts than physicians.
Nurses and physicians did not differ in their scores on Insomnia Severity
Index. Their scores differed in Epworth Sleepiness Scale, Patient Health
Questionnaire-9 and Generalized Anxiety Disorder-7 scale. Physicians
scored higher on all three measures.
Among nurses the number of hours per week was moderately negatively
correlated with insomnia symptoms. Length of shift work experience and
numer of night shifts per month were weakly positively associated with
daytime sleepiness. None of the work characteristics significantly corre-
lated with depression or anxiety scores of the nurses. Among physicians
the number of hours per week was weakly to moderately positively
correlated with insomnia symptoms, daytime sleepiness, anxiety and
depression. The number of night shifts in the previous four weeks was
moderately positively associated with insomnia and daytime sleepiness,
but only weakly positively linked to depression and anxiety. Depression
and anxiety symptoms were moderately negatively associated with the
number of days off in the previous month and weakly positvely with the
length of shift work experience.
Conclusions: The results of this study point to physicians experiencing
more symptoms of mental health disturbance than nurses when it comes
to daytime sleepiness, depression and anxiety. The work schedule char-
acteristics and work experience showed to be associated with mental
health variables among doctors. Work characteristics were not associated
with depression and anxiety among nurses, only with sleep disturbances.
Acknowledgements: The research was supported by a grant no. 2019/33/
N/HS6/02572 from the National Science Centre in Poland.

THE COST OF FAST-ROTATING BACKWARD-SHIFT WORK AMONG
NURSES

V. Alfonsi 1, S. Scarpelli 1, M. Gorgoni 1, M. Di Muzio 2, M. Pazzaglia 1,3, A.M.
Giannini 1, M. Ferrara 4, F. Lucidi 1, L. De Gennaro 1,3. 1University of Rome
Sapienza, Department of Psychology, Rome, Italy; 2University of Rome
Sapienza, Department of Clinical and Molecular Medicine, Rome, Italy;
3 IRCCS Fondazione Santa Lucia, Body and Action Lab, Rome, Italy;
4University of L’Aquila, Department of Biotechnological and Applied
Clinical Sciences, L'Aquila, Italy

Introduction: 24-hour rotating shifts are common among hospital nursing
staff to ensure continuity of care. There is mounting evidence that night
shift work significantly impacts health and performance due to the alter-
ation of natural homeostatic and circadian sleep processes.
Nurses’ adaptability to night shifts is often affected by the speed and di-
rection of the shift rotation (i.e., clockwise [forward] or counterclockwise
[backward]). In forward-rotating shifts (FRSs), morning shifts are followed
by afternoon and then night shifts. In contrast, backward-rotating shifts
(BRSs) consist of night shifts followedbyafternoonand thenmorning shifts.
It is commonly assumed that forward rotation is easier to adapt physio-
logically because the human circadian rhythm moves forward. The asso-
ciation of BRSs with subjective and objective measures of sleep quality,
daytime vigilance, sleepiness, and tiredness of health care workers has not
yet been established. The present study aimed to investigate the
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association of shift rotation direction with tiredness, sleepiness, and sus-
tained attention among two large samples of nurses working 8-hour FRSs
or BRSs.
Materials and Methods: Data of this cohort study were collected from
nurses working at five Italian hospitals. The nurses had either a forward-
rotating schedule (i.e., morning to afternoon to night) and or a backward-
rotating schedule (i.e., afternoon to morning to night).
Sleep quality was evaluated using the Pittsburgh Sleep Quality Index.
Tiredness and Sleepiness data were collected using the Tiredness Symp-
tom Scale and the Karolinska Sleepiness Scale. Sustained attention was
measured using the Psychomotor Vigilance Task (PVT).
Results: A total of 144 nurses (mean [SE] age, 41.3 [0.8] years; 92 women)
participated in the study;80nursesworkingFRSsand64nursesworkingBRSs.
Both groups showed similar poor sleep quality rates (57.5% in FRSs group;
57.8% in BRSs group). Otherwise, there were significant differences between
theBRSandFRSgroups for sleepiness andall PVTvariables. Specifically, nurses
working BRSs demonstrated greater subjective sleepiness (F1,139¼41.23,
P<.001) and significantly worse attentional performance on PVT (e.g., longer
median reaction times: F1,139¼42.12, P<.001) than those working FRSs.
Moreover, subjective tiredness and sleepiness were higher during the night
shifts than the morning and afternoon shift (tiredness: F2,278¼67.91, P<.001;
sleepiness: F2,278¼43.29,P<.001).Night shiftswere also associatedwithworse
performance on the PVT (i.e., median reaction times: F2,278¼7.78, P<.001;
fastest 10%: F2,278¼10.18, P<.001; minor lapses: F2,278¼4.37, P¼.01; reaction
time distribution: F2,278¼8.88, P<.001). Importantly, these differences were
not affected by age, years of employment, and quality of sleep.
Conclusions: In conclusion, this cohort study confirmed the well-estab-
lished negative effects of night shits and found that fast FRSs for nurses
were associated with lower levels of sleepiness and higher levels of sus-
tained attention compared with BRSs. Optimization of shift rotations
should be implemented to decrease the combination of the negative
outcomes associatedwith shift work and reduce the related risk of medical
errors in health care systems.
Acknowledgements: Our gratitude to all the nurses who took part in the
study.

THE IMPACT OF OBSTRUCTIVE SLEEP APNEA TREATMENT WITH
CONTINUOUS POSITIVE AIRWAY PRESSURE ON THE BIOLOGICAL CLOCK
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Almeida 1,2, M. Ferreira 7, J. Moita 7, A. Relogio 4,8,6, C. Cavadas 1,2,9, A.R.
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5Molecular Cancer Research Center (MKFZ), Charit�e-Universit€atsmedizin,
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Introduction: Obstructive Sleep Apnea (OSA) is one of the most common
sleep disorders worldwide. Untreated, OSA has been associated with
multiple comorbidities, among which hypertension, cardiovascular and
metabolic diseases. Recent studies show that OSA disrupts the biological
clock, which might contribute to the large spectrum of comorbidities
observed. Yet, the interplay between OSA, the clock, and OSA treatment is
not fully understood. In this context, we aim to explore the impact of OSA
and OSA treatment with Continuous Positive Airway Pressure (CPAP) on
clock-associated physiological and molecular makers.
Materials and Methods: The levels and temporal profile of clock physio-
logical markers, namely, plasmamelatonin, cortisol and body temperature,
and the expression of core-clock genes in peripheral blood mononuclear
cells (PBMCs), were monitored in 34 OSA patients (age: 55 ± 2), before and
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after CPAP treatment, and 7 controls of the same sex and age group (age:
50 ± 3), at four time points along 24 hours. Machine-learning methods
were applied for a detailed data analysis. This study was approved by the
ethical committee of the Faculty of Medicine of the University of Coimbra
and of Coimbra Hospital and University Centre.
Results: OSA patients show alterations in levels and circadian profiles of
melatonin (p < 0.01) and several clock genes mRNAs relative to control
subjects (p < 0.05). Two years of CPAP treatment re-established the levels
and profiles of melatonin and of some of the impaired clock genes mRNAs.
Machine-learning clustering approaches, based on clock-markers, can
distinguish controls from untreated OSA patients and show that long-term
CPAP-treated patients better resemble controls than untreated/short-term
(4 months) treated patients.
Conclusions: OSA disturbs the biological clock and although CPAP does
not fully re-establish all clock molecular alterations, it promotes evident
ameliorations long-term. Our results reinforce the need of new/comple-
mentary strategies for a more effective OSA treatment. Machine-learning
approaches, based on clock-associated markers, show potential applica-
tions in OSA diagnosis, patient stratification and treatment response
monitoring.
Acknowledgements: Work in CNC was supported by the European
Regional Development Fund (ERDF) through the Operational Programme
for Competitiveness and internationalization - COMPETE 2020 - and Por-
tuguese national funds via FCT - Fundaç~ao para a Ciência e a Tecnologia,
under the projects noOSAnoAGEING (POCI-01-0145-FEDER-029002, PTDC/
MEC-MCI/29002/2017), HealthyAging 2020 (CENTRO-01-0145-FEDER-
000012) and UIDB/04539/2020; and by the European Social Fund through
POCH - Human Capital Operational Programme and Portuguese national
funds via FCT under PD/BD/135497/2018. Work in Charit�e was supported
by the German Federal Ministry of Education and Research (BMBF)e eBio -
CIRSPLICE - [FKZ031A316], the Dr. Rolf M. Schwiete Stiftung, the Einstein
Foundation and the graduate school Berlin School of Integrative Oncology
(BSIO), Charit�e Berlin.
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A COMPARISON OF IN PERSON VS. TELEMEDICINE DELIVERIES OF
MANDIBULAR ADVANCEMENT DEVICES (MAD) FOR TREATMENT OF
OBSTRUCTIVE SLEEP APNEA (OSA)

A. Jackson 1, J. Martinez-Kratz 2, J. Stern 1. 1BlueSleep, New York, United
States; 2University of Michigan, School of Public Health, Population and
Health Sciences, Ann Arbor, United States

Introduction: Between March 13, 2020 and December 31, 2021, 920 pa-
tients diagnosed with obstructive sleep apnea were treated with MADs;
with insertion (fitting of the device in the patient's mouth) in-office in
person, or by synchronous telemedicine delivery.This study evaluated
whether patients who received their MAD by a telemedicine visits were
more likely to need follow up adjustments for poor fit, compared to those
patients who received their oral appliance in person in the office.
Materials andMethods: This is a retrospective study of all inserts of MADs
betweenMarch 13, 2020 andDecember 31, 2021. A total of 920 patientMAD
insertswereperformed. Insert appointments consist of presenting theMAD
to the patient, fitting the appliance, instructing the patient in titration and
care; and fitting the patient with a thermoplastic molded morning repo-
sitioner. The patient demographics include: average age of 43 (no patients
under age 18 were treated). 67.9% males and 32.1% females.
All patients had a home sleep test (HST) and a medical diagnosis of sleep
apnea with a prescription for a MAD. These patients were then referred for
examination and to obtain dental records for fabrication of a MAD. Dental
records were taken by 3D digital technology (Carestream 3600) in the
office, or by synchronous telemedicine home impressions by sending
dental impression kits to the patients. The dental records were sent to
third party dental laboratories for fabrication of MADs. Once the MAD was
ready, an insert appointment was scheduled for either in-office or tele-
medicine insert. A follow up visit with the patient’s medical practitioner
was scheduled 4 weeks after the insert appointment to allow time for
titration of the MAD, and depending on the subjective results of decreased
snoring and decreased daytime sleepiness; the patient was instructed by
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the medical practitioner to complete a sleep test for efficacy evaluation.
Patients were scheduled for adjustments either in-office or via telemedi-
cine to adjust the device for comfort or retention or to help titrate the
MAD.
Results: 920 patients received a MAD to treat OSA. 60.5% percent of pa-
tients had the insert of a MAD via telemedicine while 39.5 % had the insert
of a MAD in office.
39.6% of patients were diagnosed with mild OSA, 39.6% with moderate,
and 20.8% with severe. The odds of an adjustment were 0.96 (95% CI¼0.37,
2.44) times as likely among patients who had a telemedicine insert
compared to patients who had an in-office insert. .
Conclusions: Telemedicine deliveries of MADs is feasible, and adopting
this workflow allows greater access to MAD treatment for OSA, and
decreased expenses due to travel and work absences.

ADHERENCE TO THE MANDIBULAR ADVANCEMENT DEVICE IN
PATIENTS WITH INTOLERANCE TO CPAP AFTER 3 YEARS OF FOLLOW-UP

S. Gonz�alez Castro 1, L. Pozuelo S�anchez 1, A. Carre~no Alejandre 2, A.
Pedrera Mazarro 3, W. Brice~no Franquiz 1, A. P�erez Figuera 1, S. Gonz�alez
Castro 4, I. Cano Pumarega 1, A. García S�anchez 1, E. Ma~nas
Baena 1. 1Ram�on y Cajal hospital, Respiratory, Madrid, Spain; 2Ram�on y
Cajal hospital, Maxillofacial Surgery, Madrid, Spain; 3Ram�on y Cajal
hospital, Neurophysiology, Madrid, Spain; 4 Polytechnic University of
Madrid, Madrid, Spain

Introduction: Obstructive Sleep Apnea (OSA) is a major health problem.
An adequate treatment in order to obtain a good control of the disease and
an improvement of the quality of life, supposes a challenge for its good
management. In patients with intolerance to CPAP, the mandibular
advancement device (MAD) is positioned as an appropriate therapeutic
alternative. The objective of this study was to analyze the adherence to
treatment of these patients at 3 years of follow-up.
Materials and Methods: A descriptive study was carried out in which 62
patients diagnosed and followed up by OSA were analyzed in the Sleep
Unit of the Ram�on y Cajal Hospital, between 2018 and 2021.
According to Shapiro Wilk's test, the population distribution was non-
parametric. The Wilcoxon test was used for comparisons of related sam-
ples in quantitative variables and the Chi Square test in qualitative
variables.
Results: The participants included were 45 men (72.6%) and 17 women
(27.4%). The mean age of the sample was 55 years. Regarding cardiovas-
cular risk factors, 24 patients (38.7%) were hypertensivewhile 38 (61.3%) of
them were not. The average Body Mass Index (BMI) was 26.7. 30 patients
(48%) were overweight, 17 patients (27.4%) were obese and 15 patients
(24%) were normal weight. The mean follow-up time of the sample was
695 days. We analyze the Hypoapnea Apnea Index (AHI) prior to the start
of treatment withMAD of those patients who persisted with the treatment
at the date of last revision. Of the total, 16 patients (32.65%) had been
diagnosed with mild OSA, 22 patients (44.89%) with moderate OSA and
finally, 11 patients (22.44%) with severe OSA. The mean AHI prior to the
start of treatment was 24/h while the mean AHI in the subsequent respi-
ratory polygraphy control was 11.9/h, with an improvement in AHI of
50.7%.
Prior to the use of MAD, 68.9% (42 patients) had an AHI �15 and with the
use of MAD, only 19.4% (12 patients) persisted with an AHI �15.
At the end of the follow-up, 49 of the patients (79.03%) maintained the
treatment with MAD of which all showed preference for the MAD with
respect to the CPAP. 54 patients (90%) had compliance greater than 5 hours
while 6 patients (10%) had less than 5 hours. On the other hand, therewere
13 patients (20.96%) who had abandoned treatment. The causes that
motivated the abandonment of treatment were: in 5 patients (38.46%) the
cure of the disease (due to weight loss), in 4 patients (30.76%) intolerance
to the device (discomfort in temporo-mandibular joint, gingival hemor-
rhage, displacement of teeth) and in 2 patients (15.38%) the absence of
response to treatment (persistence of symptoms: daytime sleepiness,
multiple night awakenings). One patient was exitus due to other causes
(pancreatic cancer) and a patient's follow-up was lost due to a unilateral
decision.
Conclusions:MAD is an adequate alternative therapy in patients with OSA
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who refuse the use of CPAP, observing good compliance and adherence in
the long term, along with adequate clinical control of the disease.

A RETROSPECTIVE COMPARISON OF CEPHALOMETRIC LANDMARKS
BETWEEN PATIENTS WITH SIMPLE SNORING AND OBSTRUCTIVE
SLEEP APNEA

Y. Chen 1, L. Huang 1, X. Gao 1. 1 Peking University, Department of
Orthodontics, Beijing, China

Introduction: Snoring and obstructive sleep apnea (OSA) are defined as
two different severity kinds of sleep disordered breathing (SDB). Currently,
the data concerning the craniofacial characteristics of subjects who snore
but do not exhibit OSA are limited. The study aimed to compare the dif-
ferences of craniofacial and pharyngeal anatomy between groups of OSA
and snoring subjects.
Materials and Methods: A total of 51 patients (30 males, 21 females) were
enrolled in this study. There were 34 patients (20 males, 14 females) in the
OSA group, with an average age of 42.18 ± 10.37 year, body mass index
(BMI) as 24.49 ± 2.81 kg/m2 and apnea-hypopnea index (AHI) as 25.65 ±
16.36 /h. The snoring group was matched with OSA group by age, gender
and BMI, which included 17 patients (10 males, 7 females) with the
average age, BMI, AHI of 42.29 ± 11.04 year, 24.49 ± 2.81 kg/m2, 1.75 ± 1.47
/h, respectively. All participants undergone overnight polysomnography
(PSG) and lateral cephalograms. Differences of craniofacial structure, up-
per airway and its surrounding tissues between two groups were then
evaluated. Paired T-test was practiced on all coordinates we collected and a
two-sided p-value of <0.05 was considered to be statistically significant.
Results: The OSA group showed smaller bony nasopharynx (PNS-R: 21.44
± 2.62 vs 23.14 ± 2.30, P ¼ 0.034) and lower hyoid position (H-MP:17.28 ±
5.30 vs 13.73 ± 6.45, P ¼ 0.041). Pearson correlation showed that AHI was
negatively correlated with posterior airway space (PAS) and mandible
length (MAN) and positively correlated with hyoid position(H-MP). Mul-
tiple linear regression results showed that after adjusting for confounding
factors, AHI was correlated with PAS (b¼ -0.427, t¼ -3.635, P¼ 0.001) and
H-MP (b ¼ 0.415, t ¼ 3.533, P ¼ 0.001).
Conclusions: While the cephalometric measurements of snoring patients
resembled those with OSA, some differences in soft tissue and hyoid
orientation were apparent. OSA subjects may demonstrate a gradation
trend in the size of the airway and its associated structures.
Acknowledgements: The authors declare that the research was conducted
in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

AUTOMATED MANDIBULAR MOVEMENT MONITORING DURING RAPID
MAXILLARY EXPANSION

T. Al-Jewair 1, A. Saleh 2, S. Warunek 1, A. Monegro 3. 1University at Buffalo,
Orthodontics, Buffalo, United States; 2 Private Practice, Dallas, United States;
3University at Buffalo, Medicine, Buffalo, United States

Objectives: To evaluate mandibular movement (MM) and possible
changes in respiratory effort (RE) derived from mandibular position and
motion during sleep following rapidmaxillary expansion (RME) treatment.
Methods: This pilot prospective cohort study included 14 patients treated
at two orthodontic practices. Inclusion criteria were patients with mild to
moderate obstructive sleep apnea, between the ages of 7-15 years-old with
no previous history of orthodontic treatment, craniofacial anomalies or
missing teeth outside of third molars. The orthodontic treatment of all
patients included RME to correct transverse maxillary deficiency. MM
measurements (Frequency of MM, percent change, and variance) and sleep
variables (Duration of obstructive event, Total Sleep Time [TS], Sleep Effi-
ciency [SE], Micro Arousal Index [Micro AI], Respiratory Effort-Related
Arousal Index [RERA]) were assessed using the Sunrise® automated MM
sensor placed on the chin at night below the mentolabial sulcus area. Data
were analyzed using machine learning algorithms. Additionally, sleep
disordered-breathing was subjectively determined using the pediatric
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sleep questionnaire (PSQ). Outcomes were compared at pre-expansion
with RME (T1) and immediately post-expansion (T2). The Wilcoxon Rank
sum test was performed to analyze median difference in MM and sleep
variables pre- and post-expansion.
Results: The sample mean age at T1 was 11.72±2.28 years. For MM vari-
ables, there was no statistically significant difference between T1 and T2 in
percentage of MM change or variance (p¼0.583, and p¼0.530 respec-
tively). However, there was a statically significant decrease in MM Fre-
quency from T1 (18.43) to T2 (12.33), (p¼0.009). For sleep variables, the
duration of obstructive event was significantly reduced from T1(10.92s) to
T2 (6.75s), (p¼0.008). SE was significantly increased from T1 (74.14%) to T2
(80.79%), (p¼0.014). There were no statistically significant changes in
mean TST, Micro AI, AHI, and PSQ. Maxillary intermolar width increased
from 36.76mm to 48.53mm, (p¼0.001).
Conclusions: Following RME, the frequency of MM decreased, SE
improved, and the duration of obstructive event decreased. The results of
this paper showed similar results to previous studies that investigated the
association between maxillary expansion and sleep variables, but none
looked at the effects of RME on MM as it relates to RE and sleep. This study
has shown that RME does have an effect on MM pattern during sleep.
Further research is warranted to determine MM changes during a longer
treatment period and analyzing MMs at the different sleep stages.

BIOMIMETIC ORAL APPLIANCE THERAPY (BOAT): NOVEL ORAL
APPLIANCE TREATMENT FOR OBSTRUCTIVE SLEEP APNEA
ADMINISTERED BY DENTISTS

S. Heckman 1, C. Kushida 2, C.M. Bennett 3, M. Cortes 4, D. Raio 5, T. Heit 6, L.
Williams 7, T.M. Griffin 8. 1University of Alberta, Family Medicine, Edmonton,
Canada; 2 Stanford University, Stanford Sleep Medicine, Redwood City, United
States; 3 TMJ and Sleep Therapy Centre of Utah, Orem, United States; 4Cortes
Advanced Dentistry, New York City, United States; 5Raio Dental, Medford,
United States; 6Avalon Dental, Edmonton, Canada; 7Vivos Institute,
Highlands Ranch, United States; 8 Emerald Coast Dental Spa and Sleep
Medicine, Panama City Beach, United States

Introduction: Obstructive sleep apnea (OSA) is a rising source of
morbidity worldwide with myriad health consequences. Although the
airway and oral cavity are the primary domains of dentists and many
dentists currently screen for and treat OSA, there is little physician
awareness of the growing specialty of dental sleep medicine. There is an
ever increasing array of oral appliances that treat OSA, many of which are
mandibular advancement devices. Biomimetic Oral Appliance Therapy
(BOAT; Vivos Therapeutics, USA) consists of a series of dental devices that
treat OSA by expanding the airway through 3-D maxillary expansion. The
difference between BOAT and conventional oral appliance therapy is that
the former is designed to obviate the need of lifelong oral appliance used to
treat OSA. This retrospective study evaluated patient data collected by
Vivos from dentists using BOAT to determine its efficacy in treating OSA.
Materials and Methods: After IRB review (exempted by WCGIRB 11/1/
2021) we conducted a retrospective database review of patients 18 years
and older with OSA who underwent BOAT for a minimum of 6 months .
Demographics and pre-, mid-, or post-treatment sleep study parameters
were reviewed to generate descriptive statistics. Of note, the pre-treat-
ment and mid-/post-treatment sleep studies were conducted without the
BOAT oral appliance in the patients’ mouths.
Results:Overall, 170 charts from 6 dental practices across the United States
and Canada were reviewed with 58 charts meeting the above criteria for
analysis. Out of 58 patients with OSA, 49 (84.4%) had their OSA parameters
(AHI or ODI or both) improve, 38 (65.5%) improved by>50%, 20 (34.4%) had
clinical cure (normal post-treatment OSA parameters), and 11 (19.0%)
clinically worsened. Patients with OSA were observed to improve their
OSA parameters regardless of baseline OSA severity or BMI.
Conclusions: This retrospective showed that OSA patients treated with
BOAT showed improvement in their OSA, irrespective of baseline OSA
severity or BMI. Further analyses of these data, as well as future clinical
trials and multidisciplinary collaboration are needed to better understand
this novel treatment for OSA.
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COMPARISON OF CEPHALOMETRIC PARAMETERS IN PEDIATRIC
PATIENTS WITH AND WITHOUT OBSTRUCTIVE SLEEP APNEA
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Introduction: Pediatric obstructive sleep apnea (POSA) is a type of sleep-
disordered breathing that affects 1 to 5% of all children, and its incidence
peaks are seen between 3 and 8 years of age. Pharyngeal, palatine and
lingual tonsil hypertrophy are the main predisposing factors. Current
studies have shown the role of dentoalveolar anomalies in the develop-
ment of respiratory disturbances during sleep. The aim of our study was to
study the role of different craniofacial measurements in connection to
POSA.
Materials and Methods: Pediatric patients with complaints of breathing
difficulties were referred by ENT specialists to a tertiary sleep disorders
center and for orthodontic assessment. The participants were studied by
using home sleep apnea test (HSAT) or in-lab polysomnography. The sleep
events were scored according to AASM recommendations. Apnea-hypo-
pnea index (AHI), oxygen desaturation index (ODI) and average oxygen
saturation (SatO2) parameters were utilized. The patients were divided
into two groups based on the presence or absence of clinically significant
POSA. Growth factors of craniofacial complex were assessed by an expe-
rienced orthodontist. Angular and linear measurements were traced
manually and studied on lateral computed cephalograms. SNB - shows
horizontal position of lower jaw related to anterior cranial base, MxPlMnPl
- angulation of the palatal plane with the mandibular plane, airway
dimension PAS1e nasopharyngeal, PAS2 -oropharyngeal and evaluation of
adenoid parameters AD1 and AD2. Mann-Whitney U test was used for
statistical analysis.
Results: Overall 45 participants were involved in our study (mean age
6.7±3.1 (3-13); females e 26.7%) with subsequent classification into two
groups: no or mild OSA (NOSAG) (n¼ 23 (51.1%)) and moderate-to-severe
OSA (MSOSAG) (n¼22 (48.9%)). Mean values for the position of the lower
jaw related to the anterior cranial base (SNB): NOSAG e 77.8� vs MSOSAG -
75.3� (p<0.05). Angulation of the cranial base with the mandibular plain
(MnPlSN) was significantly larger in the MSOSAG compared to the NOSAG:
38.8� vs 33.0� (p<0.05). Angulation of the cranial base with the palatal
(maxillary) plain (SNPP) was not significantly different between groups:
NOSAG e 8.4� vs MSOSAG - 10.3� (p¼0.18). Angulation of the palatal
(maxillary) plane with the mandibular plane (MxPlMnPl) was larger in the
MSOSAG e 29.7�, while in the NOSAG it was 25.5� (p<0.05). The volume of
adenoid tissue for AD1 and AD2 parameters for the groups NOSAG/MSO-
SAGwas as followsrespectively: AD1e12.2mmvs 8.19mm, AD2e 14.3mm
vs 10.0mm (p<0.05). Sizes for NOSAG/MSOASAG were 11.9mm vs 7.7mm
for nasopharyngeal (p<0.05), and 7.6mm vs 4.5mm for oropharyngeal
(p<0.05) linearmeasurements, representing smaller sizes within the
MSOSAG group. The mean AHI and ODI values were as follows (NOSAG/
MSOSAG): AHI e 1.7/15.2 (p<0.001), ODI e 1.8/16.0(p<0.001).
Conclusions: We found that dentofacial measures like SNB (shows the
distal position of mandible) found to have clinically useful correlations
especially in the group with moderate-to-severe form of POSA. The higher
obturation of the nasopharynx and oropharynx and adenoid size also have
a significant correlation connected with OSA groups in growing patients.
Regarding the obtained data analyses, we can assume the highly important
role of different craniofacial measures in connection to POSA.

COMPLICATIONS ASSOCIATED WITH MINI-SCREW ASSISTED RAPID
PALATAL EXPANSION

A. Yoon 1, J. Payne 2, H. Suh 2, A. Chan 3, H. Oh 2. 1 Stanford University,
Psychiatry and Behavior Science, Redwood City, United States; 2University
of the Pacific, Arthur A. Dugoni School of Dentistry, Orthodontics, San
Francisco, United States; 3 Loma Linda University, School of Dentistry, Loma
Linda, United States
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Complications associated with mini-screw assisted rapid palatal
expansion
Audrey Yoon, Jacqui Payne, Heeyeon Suh, Angela Chan, Heesoo Oh
Introduction: One of the craniofacial features of obstructive sleep apnea
(OSA) is the underdevelopment of the naso-maxillary complex. Mini-
screw assisted rapid palatal expansion (MARPE) has recently been advo-
cated as an option for treating older adolescents and adult patients with
OSA. The purpose of this study is to identify the possible oral, dental, and
facial complications associatedwith MARPE treatment and their frequency
of occurrences.
Materials and methods: A retrospective analysis was conducted on 256
patients (mean age 18± 8, 125 female and 131 male) who underwent
MARPE at a specific private practice office or University of the Pacific Or-
thodontic Clinic between August 2014 and June 2021 (success or failure of
expansion was not considered). The following clinical complications were
identified: inflammation around the appliance, pain, broken screw,
breakage of the appliance, loss of tooth vitality, temporary hearing loss,
numbness, swelling, severe gag reflex, and sinus infection. Dental tipping
and asymmetry were measured from patients who had CBCT scans taken
prior to the start of MARPE treatment (T1) and immediately following
expansion (T2). Inflammation degree was measured from clinical photo-
graphs taken after expansion and before removal.
Results: Mid-palatal suture was separated in 88% of total cases. The most
common complication of gingival inflammation around the appliance was
found in 81.94% of patients. 47.8% of patients showed more than 1 mm
asymmetric expansion. 42% of patients reported some form of pain. After
MARPE, a palatal expansion of 7.75 ± 2.39 mm was achieved. The differ-
ence in molar inclination from T1 to T2 was statistically significant with an
average of 3.57 ± 3.76 degrees of buccal tipping. Breakage of appliances
occurred in 19 cases. Rare complications included tooth vitality loss,
temporary hearing loss, numbness, swelling, severe gag reflex, and sinus
infection. There were no cases of tooth loss or necrosis observed.
Conclusions: The data analysis reveals that major, long-term complica-
tions are rare with MARPE. It is proposed that patients should be informed
of the possible inflammation and pain that may occur with MARPE. Even
though asymmetry expansion was common after the palatal split, most
cases were managed with orthodontic treatment. Further studies should
aim to identify risk factors that may predispose patients to specific com-
plications

CORRELATION BETWEEN NASOMAXILLARY COMPLEX DIMENSIONAL
CHANGES AND RESPIRATORY IMPROVEMENT AFTER MAXILLARY
SKELETAL EXPANSION TREATMENT IN PEDIATRIC OBSTRUCTIVE
SLEEP APNEA PATIENTS

H.-R. Jeong 1, J.-Y. Roh 1, S.E. Park 1, S.-H. Baek 2, S.-J. Kim 1. 1Kyung Hee
University, Department of Orthodontics, Seoul, Korea, Republic of; 2 Seoul
National University, Department of Orthodontics, Seoul, Korea, Republic of

Introduction: After use of nasomaxillary skeletal expander (NMSE) for
expansion of the upper airway including the nasal cavity, the reduction of
upper airway resistance can be expected in pediatric obstructive sleep
apnea (OSA) with maxillary constriction. The purpose of this study was to
investigate the relationship between respiratory functions and dimen-
sional changes of the nasomaxillary complex (NMC) and upper airway
(UA) compartments after NMSE treatment for pediatric OSA patients with
maxillary transverse deficiency.
Materials and Methods: A total of 26 pediatric OSA patients with a mean
age of 13.6 ± 2.9 years who were treated with NMSE at Kyung Hee Uni-
versity Dental Hospital from May 2016 to June 2019 were included. Pa-
tients were diagnosed with OSA based on the apnea-hypopnea index (AHI)
criteria (� 2 for children, � 5 for adolescents and post adolescents), pre-
senting with difficult breathing during sleep, and maxillary transverse
constriction as indicated by a transverse discrepancy index less than -2
mm. CBCT morphometric analysis were performed to evaluate dimen-
sional changes in NMC by 5 parameter (anterior maxillary width, posterior
maxillary width, nasal cavity width, nasal floor width, and maxillary base
width) and UA by 4 compartments (nasal airway, nasopharynx, velo-
pharynx, and glossopharynx). Home sleep test (HST) and modified pedi-
atric sleep questionnaire (m-PSQ) were evaluated for functional analysis.
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Results: After NMSE treatment, NMC dimensions significantly increased
except glossopharyngeal airway volume. Transverse nasomaxillary di-
mensions significantly increased after NMSE at all tested levels (P < 0.01).
In sleep breathing function tests, m-PSQ results (subjective symptoms
such as snoring and mouth breathing) and HSAT result (apnea-hypopnea
index, oxygen desaturation index, lowest O2 saturation, flow limitation,
and snoring events) showed significant improvement. AHI reduction was
correlated with UA dimensional increase, displaying no correlation with
NMC expansion amount, whereas flow limitation (FL) reduction was only
affected by NMC expansion amount. The only parameter affecting the in-
crease of lowest O2 saturation (LSaO2) was the minimum cross-sectional
area (MCA). The improvement in m-PSQ had the most correlations with
dimensional parameters except anterior maxillary width, velopharynx
volume, and glossopharynx volume.
Conclusions: Regardless of the amount of expansion with NMSE treat-
ment, improvement of AHI and volume increase of UAwere proved to have
a significant correlation. The MCA of the above degree was the most
important morphological feature showing a significant correlation with
the decrease of AHI and the increase of LSaO2. Therefore, combined
treatment with NMSE should be considered for the complicated patients to
allow the prevention and interruption of the secondary craniofacial
deformation to OSA. The m-PSQ score was found to be clinical diagnostic
value as much as HST in growing patients.
Acknowledgements: The authors received no specific funding for this work.
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Introduction:Coronavirus disease (COVID-19) is a respiratory dis-
easecausedby severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection.Themostcommonclinicalpresentation of severe COVID-19
is viral preumonia, acute respiratory failureconsistent with the acute res-
piratory distress syndrome.Symptoms, typical for the disease, are: fever,
cough, dyspnea, hypoxemia, reduction of smell and taste, bilateralinfil-
tratesonchestradiographs. Although anosmia and hypogeusia were not
initially recognized as typical symptoms of COVID-19, due to the number of
COVID-19 new variants and newer insights on the relevant virus entry
proteins, this has changed.Frequentriskfactorsfor a severe COVID-19 case
are:advanced age, obesity, cardiovasculardiseases, diabetes mellitus, and
poorlungfunction.In patients with obstructive sleepapnea (OSA), theser-
iskfactors and combinations of them,aremorecommon and thus, patients
are endangered of severe forms of COVID-19 and hospitalization.
Materials and Methods:Scientific databases e PubMed and SCOPUS were
used to find studies in English and other languages on the topic, with the
following keywords eCOVID-19, nasal breathing, anosmia, OSA. A time
period of 2020-2021 was set.
Twenty-five patients diagnosed and recovered from mild, medium and
severe forms of COVID-19(in the period May-August 2021) visited Audio-
vestibular laboratory of the University medical and dental center, Medical
Universitye Varna in the time period September 2021-November 2021 for
an otorhinolaryngologic and sleep check-up. Patients filled out question-
naires and signed written informed consents.
Results:Of the 25 patients, 5 (3 male and 2 female)up to the moment have
not regained their proper taste and smell feelings. Sixteen of the
patientsfully regained their taste and smell. Four patients (2 male and 2
female) had differently expressed dysosmia and dysgeusia, after recov-
ering from the COVID-19 infection. Some of the patients reported for
arising symptoms of the vestibular and hearing systems (tinnitus, vertigo,
dizziness), others e for aggravating of the already present symptomsof
vestibular or hearing deficits at the time of infection. One fourth of the
patients reported for difficulties breathing even after recovering from
COVID-19 and as well as arising of sleep problems.
Conclusions:More investigations in the field of COVID-19, part of reha-
bilitation programmes, need to be executed. Patients have to receive
consistent and interdisciplinary care.
Acknowledgements:This study was able to be undertaken thanks to the
joint efforts by Medical University e Varna, Universitymedical and den-
talcenterand thecliniciansinvolved.
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DEVELOPMENT OF A SMARTPHONE APPLICATION FOR EARLY
DIAGNOSIS OF MANDIBULAR RETRUSION
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Introduction: This presentation will describe the development of a first-
generation smartphone application (Gnathic-Click™), designed to eval-
uate and follow undiagnosed retrognathic mandibles in infants and tod-
dlers. The co-existence of micrognathia and mandibular retrusion with
other conditions has received little attention in non-syndromic patients
including feeding difficulty, myofunctional problems, cranio-facial-respi-
ratory development and airway concerns. Clinical diagnosis of mandibular
retrognathia is often reduced to a "clinical impression" as clinicians
attempt to avoid invasive diagnostic procedures such as radiographs, CAT
scans and other 3D imaging. Most screening indices depend on invasive
diagnostics help to define the maxillo-mandibular relationship because
the use of a single soft tissue index has limitations.
Materials andMethods: The Gnathic-Click™ app’s algorithm incorporates
published evidence-based indices commonly utilized to define the retro-
gnathic mandible. Its development will provide a useful screening tool to
predict a possible retrognathic grower from infancy. By using facial-
recognition technology, the app correlates known biometric correlations
to define the retrognathic mandible, by incorporating goniomaxilary/
goniomandibular length ratios, mandibular volumes, and other mandib-
ular anthropometrics (references).
Results: By using a concurrence from grouped indices, we propose to
provide an accurate prediction of whether an infant/toddlers’ mandible is
retruded in position, within normal limits or possibly prognathic.
Conclusions: The use of the Gnathic-Click™ smartphone app will help in
building a data base for clinicians to identify non-syndromic retrognathic
patients that will benefit from multidisciplinary, early interceptive treat-
ment modalities.
Acknowledgements: David A Tesini DMD, MS, Associate Clinical Professor
TUSDM, Tesini Pediatric Dentistry, Toothprints PC 13 Norcross Rd, Hop-
kinton MA 01748; tesini22@gmail.com
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Introduction:Adenoid and tonsillar hypertrophy in children often leads to
adverse respiratory symptoms and obstructive sleep apnea (OSA). Current
clinical guidelines from the American Academy of Pediatrics and the
American Academy of Family Physicians recommend tonsillectomy as the
first line of pediatric OSA treatment for children with tonsillar hypertro-
phy. Rapid maxillary expansion (RME) performed by orthodontists is
known to improve obstructive sleep apnea in children by reducing nasal
airway resistance, increasing nasal volume, raising tongue posture, and
enlarging pharyngeal airway. However, the role of RME in alleviating
tonsillar hypertrophy remains elusive. This study evaluates the effective-
ness of RME in attenuating adenoid and palatine tonsil sizes using 3D
volumetric analysis of CBCT scans.
Materials and Methods: In this retrospective cohort study, a total of 60
pediatric patients (mean age: 9.79, range: 5-17, 36 females and 24 males)
with tonsillar hypertrophy (size 3 and 4) were included divided into a
control group (n¼20) and RME group (n¼40). The control group did not
receive any treatment. The RME group underwent expansion using a
conventional Hyrax expander, activated 0.25mm per day for 4 to 6 weeks.
Final CBCT scans (T2) were performed 9-12 months after the initial scan
(T1). Sleep questionnaire and BMI were obtained at each timepoint.
Volumetric analysis of adenoid and palatine tonsils was performed using a
combination of bony and soft tissue landmarks in CBCT scans with
Anatomage Invivo 6 imaging software. Student t-tests were used to
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evaluate the difference between the initial and final adenoid and tonsil
volumes. p values less than 0.05 were considered statistically significant.
The inter-rater reliability was evaluated using Pearson Correlation be-
tween two investigators.
Results: Compared to the control group, the RME group experienced a
statistically significant decrease in both adenoid and tonsil volume. There
was non-statistically significant increase in volume from T1 to T2 for the
control group. 87.5% of patients in the RME group experienced a reduction
in adenoid volume and 94.7% of RME patients experienced a reduction in
tonsil volume. The average volume decrease of adenoid volume was 23.1%
while that of tonsils was 42.1%. The RME patients had up to 60.0% and
75.4% reduction in adenoid and tonsil size, respectively, following ortho-
dontic intervention. Pearson correlation of inter-rater reliability ranged
from 0.96-0.99 for each measurement, representing excellent internal
consistency.
Conclusions: To our knowledge, this is the first study to quantify the
changes of adenoids and tonsils following RME. Our results demonstrated
that RME significantly reduced the size of both adenoid and palatine
tonsils, thus revealing another long-term benefit of RME treatment. This
study suggests orthodontic intervention with RME may be a potential
treatment consideration before proceeding to adenotonsillectomy for pe-
diatric OSA population with narrow maxilla and adenotonsillar
hypertrophy.
Acknowledgements:

LONG-TERM DENTOSKELETAL SIDE EFFECTS OF MANDIBULAR
ADVANCEMENT THERAPY IN PATIENTS WITH OBSTRUCTIVE SLEEP
APNEA: DATA FROM THE PAYS DE LA LOIRE SLEEP COHORT
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Introduction: Mandibular advancement devices (MADs) are the main
therapeutic alternative to continuous positive airway pressure for
obstructive sleep apnea. Our aim was to evaluate the long-term dentos-
keletal side-effects of MADs and to identify the predictive factors for these
side-effects.
Materials and Methods: Patients from the Pays-de-la-Loire cohort treated
with a custom-made MAD for at least 1 year were included in this retro-
spective study. Digital cephalometric analyses were performed at baseline
and at follow-up.
Results: We included a total of 117 patients, treated with a MAD for a
median [interquartile range] of 4.6 [2.6-6.6] years. The main significant
side-effects were a decrease in overbite (- 0.5 ± 1 mm), overjet (- 0.7 ± 1
mm) and maxillary incisor inclination (- 2.5 ± 2.8�), and an increase in
mandibular incisor inclination (+ 2.2 ± 2.7�). Subjective side-effects were
not linked to the observed dentoskeletal changes. Current smokers were at
higher risk of overjet modifications. A pre-existing anterior open-bite was
associated with a greater decrease in overbite. Treatment duration was
associated with a more pronounced mandibular incisor proclination.
Propulsion was negatively associated with maxillary incisor retroclination.
Conclusions: Long-term dentoskeletal side-effects were mainly moderate
dental side-effects. Some predictive factors were shown to be associated
with more pronounced changes. Subjective side-effects did not appear to
be reliable tools to detect dentoskeletal side-effects. Regular follow-up
with clinical examination and regular radiographs is mandatory. The
predictive factors could be of interest for a better selection of patients and
to individualize follow-up.

PERCEPTION OF NASAL FUNCTION AND COSMESIS AFTER MAXILLARY
EXPANSION FOR OBSTRUCTIVE SLEEP APNEA

A. Huang 1, M. Abdelwahab 1, A. Yoon 1, S. Poomkonsarn 2, S. Liu 1. 1 Stanford
University, Otolaryngology, Stanford, United States; 2Rajavithi Hospital,
Otolaryngology, Bangkok, Thailand

Introduction: Distraction osteogenesis maxillary expansion (DOME) is a
procedure that addresses nasal obstruction as well as posterior tongue
displacement in patients with high arched and narrow palates. Widening
of the maxilla in a transverse discrepancy has been shown to be highly
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efficacious in facilitating nasal breathing as well as creating more space for
the tongue to move forward. Taken together, patients often report better
nasal breathing during sleep as well as better CPAP compliance with lower
pressures. Due to the required skeletal movements of the midface, nasal
form and function are therefore important considerations for the surgeon
and patient. To evaluate both function and cosmesis following DOME, we
use a validated tool such as SCHNOS to quantify the degree of change in
nasal function and esthetics.
Methods: This is a prospective study evaluating subjects undergoing
DOME from September 2020 to 2021 at the Stanford Sleep Surgery Divi-
sion. The outcomemeasure used to assess nasal function and cosmesis was
the validated Standardized Cosmesis and Health Nasal Outcomes Survey
(SCHNOS) and the Epworth sleepiness Scale (ESS). Inclusion criteria were
subjects with available scores and who underwent maxillary expansion
Results: Fourteen patients met the inclusion criteria. The SCHNOS-O
(obstruction) and SCHNOS-C went from 36.7 to 17.2 (p<0.05) and from
12.3 to 9.4 (p<0.05) after an average of 57 days. ESS showed significant
improvement (p<0.05) from 13.4 to 7.1
Conclusion: OSA patients with narrow high arched palates benefit
tremendously from maxillary expansion. This study shows that despite
significant maxillary transverse widening, nasal function significantly
improves without any cosmetics or esthetic repercussions.

POLYGRAPHY IN CHILDREN WITH MALOCCLUSION: ANALYSIS OF THE
CORRELATION BETWEEN OSAS AND RME

S. Savin 1, L. Mezzofranco 1, L. Agostini 1, F. Zalunardo 1, A. Gracco 1, E.
Stellini 1. 1University of Padova, Faculty of Dentistry, Padova, Italy

Introduction: Obstructive sleep apnea syndrome (OSAS) is a sleep respi-
ratory disorder caused by a partial (hypopnea) or total (apnea) obstruction
of the upper airways, disrupting normal ventilation during sleep and
normal sleep patterns. Each apnea can be accompanied with changes in
heart rate, arterial oxygen desaturation and awakenings. Prevalence in
children is between 1% and 5%. Diagnosis of OSAS in children is commonly
based on the presence of sleep disordered breathing symptoms associated
to an Apnea Hypopnea Index (AHI) �1 episodes per hour.
The orthodontic treatment with a rapid maxillary expansion (RME) is an
option for the treatment of OSAS in children with malocclusion.
The aim of this study is to compare AHI index and mean SaO2 value by
using home respiratory polygraphy (HRP) in patients with malocclusion
before and after orthodontic treatment using RME.
Materials and Methods: Our sample included 18 children between 5 and
13 years old with clinical signs of malocclusion (ogival palate often asso-
ciated with unilateral, bilateral or anterior crossbite). Each patient
completed the orthodontic treatment with RME. All the children under-
went an overnight home respiratory polygraphy at the baseline (before
treatment with RME device, T0) and after the active expansion phase
before removing the device (T1). Furthermore, the mean SaO2 value was
also calculated for each patient.
Results: Out of the 18 children with malocclusion, 6 (33,3%) were diag-
nosedwith OSAS (AHI�1) at T0. At T1 the AHI index decreased in 4 of the 6
subjects with OSAS (66,6%): 3 dropped to an AHI<1, while the fourth one
had a significant decrease from 15,9 to 7,5 events/h. In the other 2 subjects
(33,3%) with OSAS, AHI remained unchanged after RME treatment. The
mean SaO2 value showed a tendency to improve after treatment.
Conclusions: RME could be an useful approach for the management of
children with malocclusion and OSAS. Therefore, orthodontists should
have an important role in the early diagnosis and treatment of children
with OSAS, in order to intervene as soon as possible on the malocclusion.

SELECTION OF CUSTOM ORAL APPLIANCE FABRICATION SETTINGS
IMPACT TREATMENT EFFICACY

D. Levendowski 1, E. Sall 2, B. Beine 2, D. Cruz Arista 3, T. Fregoso 3, W.
Odom 3, D. Munafo 2. 1Advanced Brain Monitoring, Inc., Carlsbad, United
States; 2 Sleep Data, San Diego, United States; 3 Sleep Alliance, San Diego,
United States
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Introduction: In a previously published Study-1, custom oral appliances
(Custom-OA) fabricated using a conventional dental protocol provided
inferior apnea-hypopnea index (AHI) reductions compared to the Apnea
Guard® trial appliance (AG). In this comparison, Study-2 Custom-OAswere
fabricated using the AG bite registration applied to one of two randomly
assigned design types, with controlled vertical-mouth-opening (VMO).
Materials and Methods: CPAP-intolerant patients completed a two-night
home-sleep-apnea study; Night-1 at baseline, Night-2 with the AG. The AG
vertical dimension of occlusion (VDO) was based on tongue-scallop
(women¼5.5/6.5 mm; men¼6.5/8.0 mm), and “AG target protrusion” set
to 70% of the neutral-maximum range, while in situ.
The Custom-OAs for Study-1 were fabricated with VDO dependent on sex
(women¼2.5 mm;men¼5mm), with protrusion set using a George-Gauge
measured 70% from maximum retrusion-protrusion, and dentist-directed
advancement. In Study-2, the Custom-OAs were fabricated to the AG
VDOand target protrusion. In Study-1,50% of the Custom-OAs were fitted
with a Herbst (CA-Herbst) and 14% with a Prosomnus® [IA], vs. randomly
assigned Study-2 distributions of 51% vs. 49%, respectively. Efficacy studies
were conducted after completion of the Custom-OA titration in Study-1
and at the AG target protrusion in Study-2. With the CA-Herbst, vertical
elastics were optional in Study-1 and mandatory in Study-2. In Study-2,
five patients at-risk for temporomandibular joint complications were
excluded,i.e., <7% of patients fitted with a Custom-OA,to avoid deliveryat
the AG target protrusion.Statistics includedMann-Whitney, Chi-squared,
Bland-Altman, and multiple logistic regression analyses.
Results: The Study-1 (n¼84) and Study-2 (n¼51) Patients who completed
efficacy studies had similar distributions of logistic regression variables,
including scalloped tongues (64% vs. 67%), sex (women 45% vs. 43%), age
(53.8+11.9 vs. 54.9+15.2 years), body mass index (29.4+5.7 vs. 27.8+4.2 km/
m2), and pre-treatment AHI severities (24.6+14.4 vs. 27.7+17.4 events/
hour).
Bland-Altman plots highlighted significant differences between the AG
and the Custom-OA overall AHI values in Study-1 vs. Study-2 (4.2+7.8 vs.
1.2+6.7; P¼0.023). The significant differences between the Custom-OA vs.
AG AHI values in Study-1 (Overall: 12.3+9.2 vs. 8.2+5.9; P<0.002; Supine:
17.0+13.6 vs. 10.8+7.8; P<0.003) were no longer apparent in Study-2
(Overall: 11.1+7.7 vs. 9.9+6.8; P¼0.58; Supine: 16.0+13.0 vs.
12.4+8.6;P¼0.37).
The Study-1 vs. Study-2 protocol (Odds ratio¼3.34; 95%CI: 1.19-9.36;
P¼0.022), pre-treatment AHI (Odds ratio¼0.95; 95%CI: 0.91-1.00;
P<0.036), and AG AHI (Odds ratio¼0.73; 95%CI: 0.62-0.85; P<0.0001) were
predictive of those who achieved a Custom-OA AHI<10. The AG AHI also
predicted those with a Custom-OA AHI reduction >50% (Odds ratio¼0.91;
95%CI: 0.83-1.00; P<0.05), and both an AHI reduction >50% and an AHI<10
(Odds ratio¼0.77; 95%CI: 0.67-0.88;P¼0.0002).
With Study-2temporomandibular jointscreening, no side effects were re-
ported in the patients delivered Custom-OAs at 70% AG target protrusion
(n¼69).
Conclusions: These findings confirm Custom-OA fabrication settings
impact treatment efficacy. Custom-OA outcomes were equivalent to the AG
when fabricated with the AG bite-registration, i.e., VDO and protrusion,
and VMO was controlled.
Reference: Validation of a Novel Trial Oral Appliance Protocol vs. a Con-
ventional Custom Oral Appliance Protocol for the Treatment of OSA. Lev-
endowski DJ, et al. J Den Sleep Med. 2021;8(2).
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SNORING AND OBSTRUCTIVE SLEEP APNEA AMONG PRE- AND POST-
MENOPAUSAL WOMEN AND THEIR RELATIONSHIP TO SYMPTOMS OF
NOCTURNAL MASTICATORY MUSCLE ACTIVITY
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university-The Maurice and Gabriella School of Dental Medicine, Oral
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Introduction:Obstructive sleep apnea (OSA) is characterized by repetitive
collapse of the upper airway during sleep, often associated with oxygen
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desaturation and/or arousal from sleep. It is associated with snoring,
excessive daytime sleepiness and sleep bruxism (SB).
Materials and Methods:In the present study 112 Arab women at the
age of 20-40 years old (pre-menopause, PreM) and 116 Arab women at
the age of � 50 years old (post menopause, post-M) were requested to
complete questionnaires regarding demographic variables, risk of OSA
(STOP-BANG questionnaire), daytime sleepiness (Epworth sleepiness
scale e ESS) and symptoms of nocturnal masticatory muscle activity
(possible SB, headache and stiffness of the oral and/or neck muscula-
ture upon awakening).
Results:The risk of OSA was significantly higher among the older PostM
group as compared to their younger PreM counterparts. There were no
differences between the age groups in their ESS scores.
Women who reported snoring showed higher risk of OSA but not higher
risk of daytime sleepiness than non-snoring women. Snoring women
experienced more headache (33.3% versus 19.3%, p<0.05) more muscle
stiffness upon awakening (34.3% versus 16.3%, p<0.005), and more SB
(35.8% versus 20.6%, chi square, p<0.05) than their non-snoring counter-
parts. 11% of the snoring women showed high risk for OSA as compared to
only 1% among the non-snoring ones (p<0.000).
Conclusions:Snoring is often regarded as a “masculine” phenomenon
which women tend to under-report, often reporting less direct non-spe-
cific symptoms such as headache and sleep disruption. As dentists are
among the most often visited caregivers who focus their examination on
the oro-facial area they should develop higher awareness to snoring and to
additional symptoms of OSA, especially among their post-menopausal
female patients.
Acknowledgements:
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Introduction: There are several side-effects associated with mandibular
advancement devices (MAD) used to treat obstructive sleep apnea (OSA).
Some providers advocate the use of morning repositioning splints (MRS) to
minimize these side effects despite the lack of evidence supporting their
use.
Objectives: Themain objective of this randomized controlled pilot study is
to evaluate MRS-use as a means of mitigating MAD-associated short-term
side-effects.
Materials and Methods: 9 subjects with OSA requiring MAD-use were
included in this study and were randomized into a control group (n¼5)
and a treatment group (n¼4). All participants were treated with a
customized adjustable MAD (SomnoDent Flex, SomnoMed, USA) and
received morning exercice instructions for comfort. Subjects in the
treatment group also received an MRS that was to be used every
morning for 1 hour after removal of their MAD. Follow-up consisted of
6 appointments over approximately 8 months. During this time, vari-
ables including occlusal changes, side effects and treatment adherence
were evaluated.
Results: A tendency for overjet, overbite andmaxillary intermolar distance
reduction as well as maxillary arch length shortening was observed in the
control group only (p¼0.063). 6 months after completion of MAD titration,
masticatory problems were more frequently reported by subjects in the
control group. 60% of these subjects reported masticatory problems on a
weekly basis whereas subjects in the treatment group never or rarely re-
ported these issues.
Conclusions: Our results suggest that MRS-use can minimize short-term
side effects associated with MADs used to treat OSA. Additional, well-
constructed, studies are needed to confirm these findings.
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Excessive Daytime Sleepiness (not Narcolepsy)

A GLOBAL CONSENSUS REGARDING THE EVALUATION AND
MANAGEMENT OF SLEEPINESS IN OBSTRUCTIVE SLEEP APNOEA:
RESULTS OF A DELPHI PROCESS

J. Steier 1, R. Bogan 2, I. Cano-Pumarega 3, J. Fleetham4, G. Insalaco 5, C.
Lal 6, J.-L. Pepin 7, W. Randerath 8, S. Redline 9, A. Malhotra 10. 1King's
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3Hospital Universitario Ram�on y Cajal, IRYCIS, CIBERES, Madrid, Spain;
4University of British Columbia, Vancouver, Canada; 5 Italian National
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Introduction: Obstructive sleep apnoea (OSA) is thought to affect up to 1
billion people worldwide. Excessive daytime sleepiness (EDS) is a common
symptom of OSA, although its evaluation and management are variable.
One benefit of treating OSA is improvement in EDS; however, many pa-
tients experience residual EDS despite efforts to optimise therapy for the
underlying OSA. The literature lacks consensus recommendations
regarding current definitions andmanagement approaches towards EDS in
OSA; therefore, this study sought to reach a global consensus of experts
using the Delphi process.
Materials and Methods: A panel of 10 international experts was convened
to undertake the Delphi process, which involved literature searches to
collect current data regarding identified topics on EDS in OSA, followed by
the development of recommendation statements (NCT05055271). The
following topics were covered: 1) EDS: definition, evaluation/assessment,
and tools, 2) definitions of residual EDS in patients with OSA treated with
primary airway therapy, 3) practical recommendations, and 4) manage-
ment. Consensus of the panelists was achieved through iterative rounds of
blinded survey voting and revision to the statements until a pre-
determined level of agreement wasmet (80% agreement). At least 3 rounds
of virtual review (2 asynchronous and 1 live) were held to achieve
consensus on each topic of interest and finalise consensus statements.
Results: The literature synthesis and panel consensus resulted in 32 rec-
ommendations. First, the panelists agreed that EDS is a patient-reported
symptom and recognised the importance of subjective and objective
evaluation of EDS, both in the initial evaluation and subsequent manage-
ment of OSA. Second, the importance of optimising OSA therapy, including
troubleshooting potential issues affecting efficacy, was emphasised. Third,
the differential diagnosis of residual EDS in optimally treated OSA and the
need to evaluate patients for underlying causes were discussed at length.
Fourth, the potential role of pharmacotherapy in the management of re-
sidual EDS in OSA following individual risk-to-benefit assessment was
recognised. Finally, the panelists agreed that the utility of wake-promoting
agents in this case is increasingly supported based on published literature,
although further investigation is highly supported. All consensus state-
ments were accepted based on the 80% agreement threshold: 25/32 final
statements were accepted with 100% (10/10 panelists) of experts voting
“strongly agree”; 6/32 statements were accepted with 90% (9/10 panelists)
voting “strongly agree” and 10% (1/10 panelists) voting “agree with
reservation”; and 1/32 statements was accepted with 80% (8/10 panelists)
voting “strongly agree” and 20% (2/10 panelists) voting “agree with
reservation.”
Conclusions: EDS in patients with OSA is a major public health issue that
requires increased awareness, recognition, and attention. The described
Delphi process may be a useful way to reach global consensus on diagnosis
and management of EDS in OSA, and could help guide subsequent studies.
Implementation of the consensus recommendations may be helpful to
patient care and could facilitate improvement in long-term management
and clinical outcomes of patients with OSA.
Acknowledgements: Under direction of the authors, medical writing and
editorial assistance were provided by Peloton Advantage, LLC, an OPEN
Health company, and funded by Jazz Pharmaceuticals.
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ASSESSMENT OF DAYTIME SLEEPINESS IN OBSTRUCTIVE SLEEP APNEA
PATIENTS USING PUPILLOGRAPHIC SLEEPINESS TEST
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Olomouc, Czech Republic; 2 Palacky University Olomouc, Faculty of
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Introduction: Since 1940s, infrared pupillography in darkness has been
investigated as a potential tool for the objective measurement of daytime
sleepiness, with the pupil displaying specific behavior (slow pupillary
diameter oscillations) in excessively sleepy individuals. This concept was
revitalized in 1970s with the advent of digital era, leading to further
development in the 1980s and 1990s, with several sleep deprivation
studies comparing the pupillography with subjective sleepiness scales and
Multiple Sleep Latency Test (MSLT). These efforts culminated in the
development of Pupillographic Sleepiness Test (PST), which introduced a
novel approach to the quantification of pupillary diameter changes. The
main output parameter - the Pupillary Unrest Index (PUI) was further
validated against modified MSLT and reference population data were ac-
quired. The recent Standards for Pupillography (2019) suggest Pupillo-
graphic Sleepiness Test as an objective and validate method for measuring
daytime sleepiness. To date, only two studies were carried out in patients
with obstructive sleep apnea (OSA), comparing PST findings in patients
before and three days (1998) and three months (1999) after the initiation
of the therapy with positive airway pressure (PAP) ventilation. These
studies concluded that PST may be a welcome tool for objective mea-
surement of sleepiness in OSA patients, especially in the context of lon-
gitudinal observation. However, despite PUI being able to statistically
discriminate patients with apnea-hypopnea index (AHI) over 55, the PUI
did not closely correlate with AHI.
Materials and Methods: In our study, we aim to follow on the first of the
two studies performed by german authors Wilhelm et al in 1998. The
major difference in the design will be the employment of the now
commercially available head-mounted PST measuring device (F2D2,
AMTech). Furthermore, our study is being conducted in a semi-controlled
clinical setting, rather than the fully controlled laboratory setting in the
original studies. The study is still in progress, we aim to include 30 patients
with newly diagnosed OSA. Each subject has the PSTmeasured twice, prior
and two nights after the initiation of therapy with PAP. Epworth Sleepiness
Scale and Visual Analog Scale will be used to gauge subjective sleepiness
before each PST measurement. The resulting parameter PUI will be
compared between the testing sessions and correlated with Epworth
Sleepiness Scale and Visual Analog Scale.
Results: The preliminary results show a trend towards significant reduc-
tion of PUI after two nights of PAP.
Conclusions: Small sample size as of writing this abstract does not permit
drawing any definitive conclusion. We aim to answer the following
question: Can PST measured by head-mounted device be used to measure
objective sleepiness in patients with OSA in a realistic clinical setting?
Acknowledgements: Authors have no affiliation to the manufacturer of
the PST device (AMTech). The study is supported by the Internal Grant
Agency of Palacky University Olomouc, Czech Republic (IGA LF UPOL),
grant ID: IGA_LF_2021_041.
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Introduction: Excessive daytime sleepiness (EDS), a common symptom
among patients with obstructive sleep apnea (OSA), is associated with
cardiovascular disease. However, evidence for its association with coro-
nary plaque burden among OSA patients is limited. We therefore aim to
examine the association of EDS with coronary plaque burden, and the
modification effects of age, gender, obesity among OSA patients.
Materials and Methods: Consecutive patients with OSA, who underwent
coronary CT angiography within 6 months of sleep study between
September 2015 and August 2019, were included. EDS was defined as
Epworth sleepiness scale�11. Multivariable linear regression models were
used to evaluate the associations of EDS with volume of total plaque, as
well as its subcomponents (non-calcified plaque (NCP), low density non-
calcified plaque (LD NCP), and calcified plaque (CP)).
Results: In the overall cohort, there was no evidence for significant asso-
ciations between EDS and total plaque volume or any subcomponents (all
P > 0.05). However, tests for the interaction between EDS and obesity in
relation to coronary plaque volume were significant. We found that the
associations between EDS and total plaque volume, NCP volume, and LD
NCP volume were significant in the obese patients (P ¼0.015, 0.018, 0.021,
respectively), but not in the non-obese patients (P ¼0.740, 0.637, 0.672,
respectively) after adjusting for confounders. In addition, there was a
significant association between EDS and LD NCP volume in the younger
(b±SE, 36.067±17.619 mm3) but not older participants (5.154±10.414
mm3; P for interaction ¼ 0.354).
Conclusions: EDS was associated with coronary plaque burden in obese
but not in non-obese patients with OSA, suggesting that obesity may
moderate the association between EDS and plaque burden in patients with
OSA
Acknowledgements: The authors gratefully thank the staff at Sleep
Medical Center, Beijing Anzhen Hospital, China, for scoring the sleep
studies according to the updated AASM scoring guidelines and the staff at
department of Radiology, Beijing Anzhen Hospital, China, for Coronary CTA
images scan. In addition, we also thank VoxelCloud Technology Co., Ltd.,
Suzhou, China for providing the plaque analysis software program.

EEG BIOMARKERS OF INSUFFICIENT SLEEP IN CHRONIC OPIOID USERS
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Sciences, Amiralam Hospital, Otolaryngology Research Center, Sleep, Tehran,
Iran, Islamic Republic of; 2Misericordia Health Centre, University of
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Toronto, Toronto Western Hospital, Anesthesiology and pain medicine,
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Introduction: Chronic pain patients on long-term opioids frequently
complain of excessive daytime sleepiness1. These complaints are non-
specific and correlate poorly with conventional objective measures. Sleep
disorders are prevalent among these patients2. Several EEG biomarkers
that are sensitive to insufficient sleep have recently become available.
These are derived from the odds ratio product (ORP), which is a highly
validated continuous measure of sleep depth.3-5 The markers of interest5

are ORP during stage wake (ORPW), agreement between sleep depth in
right and left hemispheres (R/L ICC), and decrease in sleep depth across the
night as sleep pressure decreases (DORP). Wewished to determine if these
indices provide objective evidence of the patients’ symptom of excessive
sleepiness.
Materials and Methods: 167 chronic pain patients on a stable dose of
opioid for �3 months, who were referred from five university affiliated
pain clinics, and underwent in-lab polysomnography (PSG). This was a
planned post-hoc analysis of a prospective cohort study conducted at five
pain clinics. 6

PSGs were scored for the three indices of insufficient sleep. Sleepiness was
assessed by the Epworth Sleepiness Scale (ESS).
Results: ESS had a statistically significant negative correlation with right/
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Left ORP difference (P-value ¼ 0.016) and Wake ORP (P-value ¼0.003) but
not with DORP (P-value¼ 0.363). Opioid dose had a marginally significant
correlation with R/L ORP ICC (P-value¼ 0.031) and ORPW (P-value¼ 0.024),
but not with DORP (correlation coefficient¼ 0.08, P-value¼0.312).
Conclusions: The negative association between ESS withWake ORP and R/
L correlation provides objective evidence for the presence of sleepiness.
This study also shows that these abnormalities are opioid dose-dependent.
References:
1- David Wang at al. Subjective Daytime Sleepiness and Daytime Function
in Patients on Stable Methadone Maintenance Treatment: Possible
Mechanisms. JCSM 2008; V4, N6
2- Correa D, Farney RJ, Chung F, et al. Chronic opioid use and central sleep
apnea: a review of the prevalence, mechanisms, and perioperative con-
siderations. Anesth Analg 2015;120: 1273e85.
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Hanly P. Odds ratio product of sleep EEG as a continuous measure of sleep
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Introduction: Post-COVID syndrome affects approximately 10% of patents
with SARS-CoV2 infection. It is characterized by multiple symptoms
including headache, anosmia, dyspnoea, fatigue and sleep-wake distur-
bances. In the absence of systematic data in the literature, the aim of the
study was the assessment of objective sleep-wake changes in post-COVID
patients reporting fatigue and excessive daytime sleepiness (EDS).
Materials and Methods:A consecutive series of patients with Post-COVID-
19 and fatigue and EDS seen at our institution between March and October
2021 were included. A standardized assessment included questionnaires
(n¼14, e.g. Fatigue Severity Scale (FSS), Epworth Sleepiness Scale (ESS),
and Beck Depression Index (BDI)), conventional video-polysomnography
(PSG, n¼14), vigilance tests (multiple sleep latency test (MSLT), n¼7;
maintenance of wakefulness test (MWT), n ¼ 5), actigraphy (n¼ 13) and
laboratory tests. Differences between groups were analyzed using the
Mann-Whitney U and Fischer Exact tests.
Results: Patients were mostly female (9/14, 69%), young (mean age 45
years, 95% Confidence Interval (95%CI 37-53) and had a history of mild
acute SARS-CoV2 infection (11/13, 85%). All but one (13/14, 93%) had a
positive PCR test. The mean scores were 6.0 for the FSS, 14.0 (13/14 > 10)
for the ESS, and 19.2 (11/14 >12) for BDI 19.2. The mean apnoea-hypopnea
index (AHI) was 18/h (6/14 > 20/h, 2/14 > 30/h). PSG documented a mean
sleep efficiency of 84.5% (5/14 < 85%), a mean sleep duration of 384 min
and amean arousal index of 31.9/h. The mean percentage of N1, N2, N3 and
REM (%) was 14%, 34%, 21% and 15%, respectively (3/14 had NREM < 15%
and 6/14 a REM < 15%). The mean sleep latencies were 12.0 min (1/7 < 5)
on MSLT and 24.6 min (1/5 <14) on MWT. There were no sleep onset REM
episodes. No patient had a high PLMS-index (>15/h) or REM-sleep
behaviour disorder (RBD).
Conclusions: Preliminary findings of this ongoing study (actigraphy data
was not analyzed so-far) show that in post-covid patients reporting fatigue
and EDS only a minority has abnormal vigilance (MSLT, MWT) tests and/or
clear-cut sleep disorders. Conversely, a mild acute covid infection, female
gender, depression, moderate SDB, and sleep architecture changes are
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frequently found. More data are needed to confirm these observations and
to identify predictors of objective and treatment-relevant sleep-wake
changes in post-covid patients.
Acknowledgements: Nothing to disclose related to this work.
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Objective: Our objective was to determine risk factors for drowsy driving
in patients with obstructive sleep apnea (OSA) and to identify factors
independently associated with drowsy driving accidents.
Patients and methods: This retrospective study was conducted on 843
patients with OSA from the French Pays de la Loire cohort sleep database.
Each patient completed questionnaires including anthropometric data,
medical history, professional status, and data on alcohol and tobacco use.
Questionnaires on the Epworth Sleepiness Scale (ESS) and on sleep quality
were administered. Regarding driving, data were collected on the occur-
rence of a "near miss" or a drowsiness-related accident in the past year, as
well as on the distance driven per year. The primary dependent variable of
interest was self-reported drowsiness while driving.
Results: A multivariate regression analysis showed that self-reported
drowsiness while driving (n¼298) was independently associated with
younger age (p¼0.02), male gender (p¼0.009) marked nocturnal hypox-
emia (p¼0.006), lower BMI (p¼0.03), absence of cardiovascular disease
(p¼0.022), managerial or high degree jobs (p¼0.003) and insomnia
(p¼0.03). Only experience of drowsy driving (OR 12.18, [6.38-23.25]) and
an ESS �11 (OR 4.75 [2.73-8.27]) were independently associated with self-
reported traffic accidents (n¼30) or "near misses" (n¼137).
Conclusion: In newly diagnosed OSA patients, the risk of traffic accidents
appears to be multifactorial, and its assessment should include multiple
parameters such as self-reported drowsiness while driving, occurrence of
drowsiness-related accidents, anthropometry, occupational status, and
insomnia complaints. Thus, it is possible to assess this risk and advise
patients at the first diagnostic examination for OSAwithout waiting for the
results of the sleep study.
Acknowledgements: We thank the IRSR, promoter of the cohorts from
which the data for this study were obtained and the sleep technicians in
Sleep Medicine of Angers University Hospital.
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Introduction: Sleep problems are among the most common complaints in
the aging population. In addition to impairing quality of life, sleep prob-
lems may lead to physical and psychological complications, such as car-
diovascular problems, diabetes, cognitive decline, depression, anxiety, and
fatigue. However, it is unclear whether the risk of mortality is also
increased in sleep disorders. This study aimed to compare mortality in
different sleep disorders in a large population-based prospective study.
Materials and Methods: Participants completed a questionnaire at base-
line (collected during 2011-2015) for overall sleep satisfaction, hours of
daily sleep, sleep-onset and sleep-maintenance insomnia disorder (ac-
cording to DSM V criteria), daytime somnolence disorder (according to
DSM V criteria), REM sleep behavior disorder (RBD, according to RBD1Q),
restless leg syndrome (RLS, according to 4-item minimal IRLSSG criteria)
and obstructive sleep apnea (OSA, according to STOP questionnaire). The
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vital status of participants up to July 2019 was released after the second
wave of data collection. Baseline sleep problems of participants who were
died (cases) were compared to those who survived (controls). For each
case, five age/sex-matched controls were selected. Binary logistic regres-
sion was used to estimate the association between sleep symptoms and
mortality, adjusting for age, sex, marital status, province, education,
alcohol consumption, smoking, caffeine, and body mass index. In a com-
plementary model, we added anxiety and depression to the model.
Results: Among 30,097 participants at baseline, 974 deaths were reported
in 2019 (60.7% male, age¼72.31 years, SD¼9.4). 4,870 age/sex-matched
controls were selected (60.7% male, age¼72.10 years, SD¼9.3). On the
initial analysis, mortality cases reported more baseline sleep-maintenance
insomnia (12.1% vs. 8.0%, Adjusted OR [95%CI]¼1.62 [1.15,2.29]), daytime
somnolence (2.4% vs. 1.1%, AOR¼2.70 [1.34,5.44]), and higher possible RLS
(16.4% vs. 12.4%, AOR¼1.50 [1.09,2.05]). They were also more likely to
screen positive for possible OSA (33.8% vs. 24.2%, AOR¼1.32 [1.07,1.64]).
Long duration sleep (�10 hours per day) was also associated with
increased mortality (3.4% vs. 1.9%, AOR¼1.83 [1.04,3.24]). Other sleep
symptoms/disorders, such as sleep-onset insomnia (7.3% vs. 4.3%,
AOR¼1.54 [1.00,2.37]), possible RBD (5.3% vs. 5.1%, AOR¼1.02 [0.62,1.69]),
and sleep dissatisfaction (26.5% vs. 22.6%, AOR¼1.14 [0.93,1.41]) were not
different among these groups. However, because of a large discrepancy in
sleep disorder prevalence in mood disorders, along with the increased risk
of mortality in those with mood disorders, we added anxiety and
depression to the adjustment model. After adding these variables, all dif-
ferences attenuated and became statistically nonsignificant, with the
exception of daytime somnolence disorder and OSA. After stratifying by
sex, we found a mortality relationship only among women, with no link
between sleep problems in men and mortality.
Conclusions: We confirm a relationship between numerous sleep disor-
ders and mortality (i.e., sleep-maintenance insomnia, daytime somno-
lence, possible RLS, possible OSA, and long sleep duration). However, this
effect appears to be primarily related to co-existing anxiety and
depression.
Acknowledgments: We would like to thank CLSA for providing the data
and thank Webster Foundation for funding this project.
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Introduction:While the world is still fighting the spread and casualties of
the acute disease caused by SARS-CoV-2 virus, there is also a need for
mitigating the long-term effects of this pandemic.WHO has estimated that
10-20% of coronavirus disease 2019 (COVID-19) patients suffer from
lingering symptoms, termed Long COVID (Post-acute sequelae of COVID-
19, PASC / Post COVID-19 conditions). Various symptoms have been re-
ported in virtually all organs, with debilitating fatigue, exercise intoler-
ance, cognitive dysfunction, anxiety, depression, loss of smell or taste, and
sleep difficulties among the most prevalent.
Several pathophysiological mechanisms ranging from prolonged infection
to tissue damage and autoimmunity have been proposed. Studying human
genetic variants predisposing to Long COVID can provide hypothesis-free
information on the underlying biology.
Materials and methods: We have established an open world-wide
collaboration for elucidating genetic risk factors for Long COVID. Currently,
the Long COVID Host Genetics Initiative comprises 46 studies across 23
countries with genotype data combined to questionnaire information of
symptoms and/or electronic health record (EHR) data of diagnoses.
Using questionnaire data, we have defined Long COVID as ‘any symptoms
that cannot be explained by alternative diagnoses, or impact on everyday
functioning, 3 months after the onset of COVID’. With EHR data, we have
used specific diagnosis codes for Post COVID-19 conditions (ICD-10: U09)
or Coronavirus as the cause of other diseases (B97.2).
In the first data freeze, we have data from 11 studies from 8 countries, with
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1,534 Long COVID cases and 800,353 controls, of which 96,692 have had
COVID but not Long COVID. Each contributing study has performed genome-
wide association analyses (GWAS) comparing Long COVID to individualswho
have recovered fromCOVIDwithin 3months, and to population controls. Also
lifestylemeasures and otherdiagnoses have been broadly assessed in someof
the participating cohorts. This allowed us to examine the phenotypic associ-
ations with Long COVID using logistic regression.
Results: GWAS of individual cohorts have suggested potential variants
associated with Long COVID but without genome-wide statistical signifi-
cance. We are currently running meta-analyses to increase statistical po-
wer by combining data from these studies.
Using registry follow-up of 12 months in the FinnGen study after the
beginning of the COVID-19 pandemic in Finland identified 2,018 partici-
pants with a PCR-verified SARS-CoV-2 infection. 50 (2.5%) of them had
received a diagnosis for long COVID. Long COVID associated with auto-
immune diseases (p ¼ 0.026, OR[se] ¼ 2.15[1.41]) but not with depression
(p ¼ 0.71, OR[se] ¼ 1.20[1.75]) or asthma (p ¼ 0.43, OR[se] ¼ 1.55[1.74]).
Conclusions: Our findings indicate that Long COVID may be related to
autoimmunity. The joint effort of the international Long COVID Host Ge-
netics Initiative combining phenotypic and genetic data will allow us to
identify genetic risk factors and test causality between autoimmunity and
Long COVID.
Acknowledgements: We acknowledge the work of clinicians, healthcare
professionals, technicians, patients and researchers working hard together
to tackle this pandemic and its long-term consequences. The current list of
authors contributing to the Long COVID Host Genetics Initiative can be
found in https://tinyurl.com/LongCOVIDHGIAuthors

WAKE UP AND LEARN - A SCHOOL BASED SLEEP EDUCATION AND
SURVEILLANCE PROGRAM: EXCESSIVE DAYTIME SLEEPINESS A
COMMON CONCERN

A. Morse 1, K. Blessing 2, M. Snyder 2, D. Liscum 3. 1Geisinger, Janet Weis
Children's Hospital, Child Neurology and Pediatric Sleep Medicine, Danville,
United States; 2Geisinger, Investigator Initiated Research Operations,
Danville, United States; 3Montgomery School District, Montgomery, United
States

Introduction: "Wake Up and Learn" (WUAL) is a population based pre-
ventative sleep screening and education program for 7th to 12th graders
through an asynchronously delivered virtual platform. The program was
intentionally developed to be completely virtually delivered for scalability,
which was of advantage during COVID allowing for the program to
continue to be implemented with modest delays related to school
schedule changes. This is a descriptive summary of excessive daytime
sleepiness over two time points during the academic school year.
Materials and Methods: The 7th to 12th grade students of Montgomery
school district (Pennsylvania) were given an opt-out option for participa-
tion in the WUAL program. The surveys were generated using REDcap and
included the Epworth sleepiness scale-CHAD (ESS-CHAD) and the child-
hood sleep habits questionnaire (CHSQ). The surveys became available
online via theWUAL website (wakeupandlearn.org) and the students were
instructed to access the website and complete the surveys as part of class
time. Surveys were completed in December 2020 for the first time and
then again in April 2021 as part of the planned three times per year sur-
veillance. Due to school schedule changes experienced related to COVID
the first survey planned for beginning of the academic year was skipped.
Results: A total of 344 students completed ESS-CHAD in December 2020.
There were 57 students with ESS scores greater than 10 (16.5%). In April, a
total of 321 students completed ESS-CHAD with 49 students (15%) having
ESS scores greater than 10. Of those with abnormal scores in December 15
(26%) had persistent sleepiness, 28 (49%) improved, and 14 (25%) did not
provide a completed survey in April 2021. With this said, 34 (69%) of the
respondents in April 2021 were newly identified to have pathologic
sleepiness. 31% with persistent EDS from December 2020.
Conclusions: Excessive daytime sleepiness is common in this adolescent
high school cohort, but may not remain persistent over time. The majority
of students who provided follow up responses had resolution of com-
plaints of excessive daytime sleepiness between the two time points.
Alarmingly, however, 34 additional students endorsed new complaints of
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EDS. Further examination of trends of EDS over time in this age group is
required to better determine if this pattern is replicated in different
school districts. If this is replicated it will be important to further explore
factors that contribute to development, persistence and recovery from
EDS. It is important to note that COVID and varying school structures (i.e
in-person, virtual, hybrid) may have played a role in these findings. Wake
Up and Learn is an on going program with plans for further expansion
into additional school districts that may provide further insights into
these trends.
Acknowledgements: Thank you to Jazz pharmaceuticals and Janet Weis
Children's Hospital for their support of the development and growth of
this program.

Sleep Health

A COMPARISON OF ESTIMATED SLEEP-WAKE PATTERNS OBTAINED
FROM A LARGE U.S. SAMPLE BY HOME-BASED UNDER-MATTRESS
MONITORING DEVICES BEFORE AND AFTER THE START OF THE
COVID-19 PANDEMIC

C. Kushida 1, A. Cotton-Clay 2, S. Baron 2, L. Fava 2, V. Easwar 2, A.
Kinsolving 2, P. Kahn 2, J. Zitser Koren 1, A. Rama 3, F. Ding 1. 1 Stanford
University, Palo Alto, United States; 2 Fullpower Technologies, Inc., Santa
Cruz, United States; 3 The Permanente Medical Group, San Jose, United States

Introduction: The COVID-19 pandemic has affected sleep in multiple
ways. Technological advances in home sleep monitoring have provided the
opportunity to analyze sleep-wake patterns on a scale much larger than
previously imaginable. This study compares the estimated sleep-wake
patterns in the time before and after the start of the pandemic in a large
U.S. sample.
Materials and Methods: Sleep parameters [estimated total sleep time
(TST), bedtime (BT), and morning rise time (RT)] were analyzed by a
commercially-available home sleep monitoring device (Sleeptracker-AI
Monitor, Fullpower Technologies, California, USA). The device passively
monitors sleep using piezo-electric sensors that register the forces exerted
through the mattress by features such as the individual’s motion, respi-
ration, heartbeats, and snoring vibrations. The de-identified data obtained
from the devices were analyzed, following review and exemption of the
study (#57681) from the Stanford University IRB. Data from the calendar
years of 2019 and 2020, from 62,152 individuals with 20,255,441 recorded
nights, were available. Individuals who had at least 300 nights of sleep
each year were included in the analytic dataset, with Sunday nights
through Thursday nights analyzed since sleep on weekend nights was
expected to have more variability.
Results: A total of 8,580 individuals (4,459 men, 51 ± 13 years; 3,982
women, 50 ± 13 years) with 5,681,087 recorded nights met the inclusion
criteria for data analysis. In preparation for time-series analysis, we
analyzed key timepoints. Each timepoint comprised a week of nights
ending on weekdays (Sunday night through Thursday night), with a given
week in 2020 compared with a week 52 weeks (364 days) earlier in 2019.
The weeks selected were: (A) 1/5/2020-1/9/2020 (pre-pandemic baseline,
first full week of 2020); (B) 4/5/2020-4/9/2020 (first wave zenith: 218,581
new U.S. weekly cases), and (C) 5/24/2020-05/28/2020 (nadir between
first and second waves: 147,228 new U.S. weekly cases). The differences
between 2019 and 2020 in estimated mean TST, BT, and RT for each of the
timepoints, in minutes, were: (A) TST -0.7, BT +0.9, RT -1.0; (B) TST +17.2*,
BT +22.8*, RT +41.1*; (C) TST +10.6*, BT +13.9*, RT +26.1*; a (+) indicates an
increase and (-) a decrease in the sleep parameter from 2019 to 2020, and
(*) signifies p < 0.05 by paired t-test. Weekend data followed similar but
less pronounced trends compared to the weekday data, with an average
difference of +9.0*, +13.4*, and +22.1* in estimated TST, BT, and RT,
respectively, for the weekend preceding timepoint (B).
Conclusions: An estimated increase in TST and delayed BT/RT was asso-
ciated with the pandemic’s first wave zenith vs. the prior year for the same
individuals. At the nadir between waves 1 and 2, differences between the
individuals’ sleep parameters were still greater compared to pre-pandemic
levels. The causes of these changes are likely multifactorial, including
possible factors such as the coronavirus’s clinical/subclinical effects and
comorbidities, social isolation, stress, and variability in work-from-home
schedules. Home sleep monitoring enables analysis of longitudinal trends,
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and further work will focus on studying the evolution of sleep architec-
ture/patterns over the pandemic’s course.

A CROSS-SECTIONAL STUDY ON THE SLEEP QUALITY AND EXCESSIVE
DAYTIME SLEEPINESS OF FILIPINO MEDICAL STUDENTS IN A STATE-
RUN UNIVERSITY DURING THE CORONAVIRUS DISEASE (COVID-19)
PANDEMIC

R.I. Velasco 1, R.L. Valenzuela 1, M.P.P. Jorge, II 2. 1University of the
Philippines Manila, College of Medicine, City of Manila, Philippines;
2University of the Philippines Manila, College of Medicine, Department of
Physiology, City of Manila, Philippines

Introduction: Movement restrictions and changes in medical education
around theworld due to the coronavirus 2019 pandemic have been sources
of stress, which affects sleep and compounds the demands of medical
education. In the Philippines, stay-at-home orders were implemented in
the National Capital Region on 15March 2020, and remain in effect to date,
July 2021. This cross-sectional study aims to determine the sleep quality
and daytime sleepiness of Filipino medical students during prolonged
stay-at-home orders.
Materials and Methods: The medical student population of a state-run uni-
versity in theCityofManilawas included, and comprises2pre-medicine and4
medicine proper year levels. Those on a leave of absence and those without
consentwereexcluded.TheEpworthSleepinessScaleand thePittsburghSleep
Quality Index, which measure excessive daytime sleepiness and sleep quality
respectively, were disseminated via Google Forms from April to May 2021.
Results: Response rate was 87.75% (709) with a mean age of 22.9 ± 2.0 years
and a 0.92 male-to-female ratio. Among all the respondents, 41.18% had
varying levels of excessivedaytimesleepiness andwas significantlyhigher for
the first-year pre-medicine students (52.50%) andfirst-yearmedical students
(46.48%).Adecrease indaytimesleepinesswasnoted forall year levels relative
to pre-pandemic scores, with statistical significance noted for the pre-medi-
cine students, first-year medical students, and clinical clerks. On the other
hand, 62.34% of all the respondents had poor sleep quality with global scores
being significantly higher for the first-year pre-medicine students (82.50%),
second-year pre-medicine students (70.59%), and first-yearmedical students
(70.42%). Statistical analysis of the component scores further support that the
lower year levels, particularly the first year pre-medicine students and the
first year medical students, have greater affectation of the different di-
mensions of sleep, namely sleep duration, day dysfunction, and sleep quality.
Furthermore, in both excessive daytime sleepiness and poor sleep quality, a
greater percentage of females were affected.
Conclusions: To the authors’ knowledge, this is the first study in a Filipino
medical student population examining daytime sleepiness and sleep
quality during the pandemic. Both poor sleep quality and excessive day-
time sleepiness remain prevalent during prolonged stay-at-home orders.
These highlight the demands of medical education, online or not, and
represent opportunities for more effective future policy making and
curricula development with sleep as a main consideration.
Acknowledgements: The authors would like to acknowledge the contri-
bution of our research assistants and fellow medical students: C. Bagsic, J.
Vergara, I. Legaspi, and A. San Diego; and our statistician, Professor M.
Albis.

ADOLESCENT CHRONIC SLEEP RESTRICTION PROMOTES ALCOHOL
BINGE DRINKING AND ESCALATES ALCOHOL CONSUMPTION IN MSP
RATS

O. Faniyan 1, R. Simayi 1, S. De Carlo 2, R. Ciccocioppo 2, M. Bellesi 1, L. De
Vivo 2. 1University of camerino, School of Bioscience and Veterinary
Medicine, Camerino, Italy; 2University of camerino, School of Pharmacy,
Camerino, Italy

Introduction: In modern society, chronic sleep restriction (CSR), defined
as gaining less than 8-10 hours of sleep per night for consecutive nights,
has become epidemic among adolescents worldwide. Sleep is critical for
our health and sleep disruption is associated with an incremental deteri-
oration of a variety of cognitive functions, altered emotional regulation,
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increased psychosis, and enhanced propensity to engage into risk-taking
behaviors. Poor sleep relates to altered functioning of the meso-
corticolimbic system and to increased risk of developing neuropsychiatric
disorders, higher consumption of substances of abuse, including alcohol
use and expression of related comorbidities. In this study, we aim to
determine the short- and long-term effects of adolescent CSR on alcohol
consumption, development of alcohol use disorder, and related neuro-
psychiatric comorbidities in two rat lines.
Materials and Methods:Male Sardinian alcohol-preferring (msP) rats and
its control Wistar line were used. MsP rats have been genetically selected
for high propensity to excessive alcohol consumption and preference.
Through selection, hyper-anxiety and depressive-like traits co-segregated
with excessive drinking, such that this animal line is now considered an
ideal model to study these comorbidities. Both lines were divided into
controls and sleep-restricted (CSR) groups and subjected to 6hrs or 20-
22hrs of sleep restriction, respectively, for 4 consecutive days. On the fifth
day, rats were exposed to a 2-bottle choice paradigm (choice between 10%
alcohol solution and water) to measure alcohol drinking. This cycle was
repeated across the entire adolescent period (postnatal day 23 to 60). CSR
was achieved using an automated sleep-deprivation device mimicking
gentle handling. Behavioral tests were carried out 1 and 5 weeks after the
end of the CSR protocol to assess short- and long-term effects, respectively.
Results: At the end of the sleep restriction, adolescent CSR msP rats
showed increased binge drinking (p<0.0001) and alcohol consumption
(p<0.001) relative to controls (n¼14 CSR; n¼10 controls), whereas no
significant effect was found in Wistar rats (n¼29 CSR, n¼26 controls). In
both strains, CSR was associated with signs of hedonic imbalance, as
suggested by the attenuated reduction to sucrose preference in the sucrose
negative-contrast test in CSR rats relative to controls (Wistar p¼0.0001
n¼10 CSR, n¼10 controls; msP p¼0.003, n¼6 CSR, n¼4 controls).
Furthermore, in a Novelty-suppressed feeding test, CSR rats approached
food with a shorter latency and consumed higher amount of pellet relative
to controls (latency: Wistar p¼0.02, msP p¼0.009), suggesting a pro-
pensity towards undertaking more risky behaviors in an unfamiliar envi-
ronment. However, when exposed again to alcohol and behavioral tests
after 5 weeks of recovery from sleep restriction, bothWistar andmsP adult
rats showed similarly high levels of alcohol drinking with no statistically
significant differences between CSR and controls in the behaviors
measured.
Conclusions: These experiments show that adolescent CSR promotes
binge drinking and the escalation of alcohol consumption in young adult
msP rats. Moreover, CSR favors risky behaviors and increases the value of
an anticipated reward in both rat lines. However, after 5 weeks these
maladaptive behaviors are no longer evident, suggesting spontaneous
recovery from the CSR.

ADVANCING ADOLESCENT BEDTIME BY USING MOTIVATIONAL
INTERVIEWING AND TEXT REMINDERS e A RANDOMIZED
CONTROLLED TRIALR.N.Y. CHAN 1,2, S.X. LI 3,4, C.C. TSANG1,2, M.W.M.
YU 1,2, J. ZHANG 1,5, Y.K. WING 1,2. 1 THE CHINESE UNIVERSITY OF HONG
KONG, PSYCHIATRY, SHATIN, HONG KONG; 2 THE CHINESE UNIVERSITY OF
HONG KONG, LI CHIU KONG SLEEP ASSESSMENT UNIT, SHATIN, HONG
KONG; 3 THE UNIVERSITY OF HONG KONG, PSYCHOLOGY, HONG KONG,
HONG KONG; 4 THE UNIVERSITY OF HONG KONG, THE STATE KEY
LABORATORY OF BRAIN AND COGNITIVE SCIENCES, HONG KONG, HONG
KONG; 5GUANGDONG ACADEMY OF MEDICAL SCIENCES, GUANGDONG
MENTAL HEALTH CENTER, GUANGDONG PROVINCIAL PEOPLE’S HOSPITAL,
GUANGDONG, CHINA
Introduction: Chronic sleep deprivation is a prevalent sleep prbolem in
school-aged adolescents. The natural delay of circadian rhythm combined
with early school schedule leading to significant sleep loss during school
days. In particular, adolescents in Hong Kong not only sleeping less than
their Shanghai counterparts but also having later bedtime. Delaying school
start time is an effective strategy but has met numerous constraints. While
previous sleep education programs have successfully improved sleep
knowledge but failed to increase sleep practice. Intervention with specific
focus on late bedtime might be an potential approach to improve
adolescent sleep. Current study explores the possibility of advancing
adolescent bedtime by group-based motivational enhancement approach
and text message reminders.
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Materials and Methods: Healthy adolescents (12-18 yrs old) with
schoolday sleep duration <7 hours and without other sleep disorders such
as insomnia and delay sleep phase disorder were randomly allocated to
intervention or non-active control group. The intervention consists of four
weekly, group-based therapy delivered using motivational interviewing
approach and 3week daily text reminders. Assessments were conducted at
baseline, post-intervention, 3-month and 6 -month follow up. The primary
outcomes were sleep-wake pattern captured by 7-day sleep dairy. The
intervention effect was evaluated by linear mixed model. The trial was
registered with the Clinical Trial Registry (NCT03614572).
Results: A total of 212 adolescents (mean age: 15.8±0.98; female:60.1%)
were recruited from Aug 2018 to Apr 2021. Approxiamtely 80% of the ad-
olescents attended all the follow up assessments. Adolescents in the
intervention group have significantly earlier schoolday bedtime at post-
intervention (intervention vs. control:(-14 mins vs +19 mins) and 6-month
follow up(-14mins vs + 21mins) compared to the control group(F¼4.6, P¼
0.004). They also had a tendency of increased sleep duration throughout
the follow up period, but the difference was not significant(F¼2.22, P ¼
0.089). This is explained by the difference in schoolday wakeup time as
control group had a significant later wakeup time at post-intervention
(intervention vs. control: -2 mins vs +23 mins) in relative to the inter-
vention group. It is not common to observe a change in schoolday wakeup
time as wakeup time is largely determined by early school schedule. The
outbreak of Coronavirus in 2020 has forced schools to close and adopted an
online study mode. The online class schedule varied significantly between
schools, which might explain the difference in wakeup time at follow up
assessment. Despite there is no significant difference in schoolday sleep
duration, adolescents in the intervention group reported greater intention
to behavioral changes(P¼0.043), and lower level of daytime
sleepiness(P¼0.001). However, there is no difference observed in sleep
knowledge, mood symptoms and quality of life.
Conclusions: This study supports that motivational interviewing in com-
bined with text reminders are effective approach in advancing adolescent
bedtime, improving their motivation and daytime functioning. Adoles-
cents were able to maintain earlier bedtime regardless of the school
schedule. We suggest that advancing bedtime protocol should be incor-
porated at school-level to benefit more adolescents.
Acknowledgements:Supported by Health Medical Research Fund
(#15163071), Hong Kong SAR, China.

AMERICAN LIFE IN REALTIME (ALIR): PERSON-GENERATED HEALTH
DATA FROM FITBITS TO ASSESS THE MULTI-LEVEL INFLUENCE OF
SOCIAL DETERMINANTS ON SLEEP AND OTHER HEALTH OUTCOMES IN
VULNERABLE AND UNDERSERVED POPULATIONS

R. Chaturvedi 1, W. Troxel 2. 1University of Southern California, Schaeffer
Center for Health Policy and Economics; Price School of Public Policy, Los
Angeles, United States; 2RAND Corporation, Santa Monica, United States

Introduction: Social and structural determinants of healthdincluding
economic/educational inequalities, healthcare access, systemic racism, and
lifetime stressdaccount for 60-80% of modifiable risk factors that
contribute to sleep health disparities. Many sleep interventions use pop-
ulation averages to create “one-size-fits-all” approaches, but are limited by
individual heterogeneity in number, magnitude, interplay, and amplifica-
tion of social determinants. Person-generated health data (PGHD) derived
from consumer digital technologies (including wrist-worn monitors, such
as Fitbits) are invaluable and rapidly emerging tools for “precision public
health,” a field that aims to develop personalized digital interventions
targeting unique needs of specific populations. PGHD can continuously
measure everyday lived experiences and health in a continuous manner
outside of intermittent clinical settings and are increasingly being used to
assess sleep health. However, PGHD are typically captured from conve-
nience samples through “bring-your-own-device” designs, and thus, have
systematically underrepresented high-risk groups, including Black or
American Indian/ Alaska Native individuals, and low-income populations.
To address this significant gap, the American Life in Realtime (ALiR) was
developed to provide the first-in-kind holistic and sociodemographically
representative registry of continuously-collected Fitbit and health data.
The current study provides preliminary data on the ALiR sample, study
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methods, recruitment, and multi-level social, behavioral, and environ-
mental correlates of sleep health.
Materials and Methods: Participants were recruited from existing mem-
bers of a nationally-representative survey panel of American adults from
USC’s Understanding America Study, with oversampling of racial/ ethnic
minorities and low-socioeconomic status individuals. Individual-level
longitudinal data include: (1) raw sensor PGHD from provided Fitbits worn
continuously by participants for at least 1 year (transformed through
machine learning into “features” including sleep duration and efficiency);
(2) sociodemographics and geolocation, collected every 3 months; (3) all
elements from the Health and Retirement Survey, collected annually; (4)
social determinants (e.g., food security, adverse childhood events) from
validated scales collected annually; (5) validated health scales (e.g.,
depression, anxiety, disability) collected monthly; and, (6) contextual data
from public data sets (e.g., air quality, crime, ambient noise).
Results: To date, 1007 individuals consented to participate between
August 3rd and November 23rd, 2021. Racial/ethnic distributions include
65% White, 13% Black, 4% American Indian / Alaska Native, 9% Asian, 1%
Hawaiian / Pacific Islander, 8% Mixed, and 26% Hispanic/Latino, with
relatively even gender and age distributions. Seventy percent of in-
dividuals are without a bachelor’s degree, and 20% have at least one
chronic condition (e.g., obesity, cardiovascular disease). Overall response
rates exceed 87%, averaging 90% for surveys and 82% for Fitbits. Planned
analyses will also examine the association between social, environmental,
and behavioral factors with sleep duration and efficiency.
Conclusions: ALiR establishes a generalizable research infrastructure to
use PGHD to explore the influence of population-specific lived-experi-
ences on sleep and other health outcomes in virtually any population. This
novel and ongoing research infrastructure which will ultimately be pub-
licly available, providing an invaluable resource to better understand and
intervene on sleep health disparities.

ANALYSIS OF SLEEP AND SEDENTARY LIFESTYLE HABITS AMONG
ITALIAN WOMEN DURING COVID-19 PANDEMIC: A PILOT STUDY

A. Elce 1,2, I. Loperto 1, M.C. Torre 1, C. Sorrentino 1, A. Vivona 1, S.
Iannaccone 1, L. Martiniello 1, V. Manzi 1. 1 Pegaso University, Dipartimento
di Scienze Umanistiche, Naples, Italy; 2CEINGE, Biotecnologie avanzate
Scarl, Naples, Italy

Introduction: COVID-19 pandemic has drastically reduced physical ac-
tivity levels. Sedentary behaviors are strictly associatedwith higher risks of
developing diseases, including cardiovascular diseases, obesity, type II
diabetes, some specific cancers, cognitive alterations, neurodegenerative
diseases, etc. (Allen et al., 2017). Severe lockdown periods and personal
quarantine had influenced the quality and quantity of sleep, eating be-
haviors, the physical activity levels, inducing increased stress and anxiety
among the population. Our study aimed to analyze lifestyle habits in a
group of 14 volunteer women aged from 40 to 50 years with the scope of
analyzing specific lifestyle and anthropometric changes induced by
COVID-19 pandemia
Materials and Methods: Semi-Structured questionnaires on lifestyle
habits, anthropometric measures, sleep were administered with Google
modules. Physical activity monitoring by smartphone was recorded. All
data were collected three times: before, during, and after lockdown.
Data are reported as mean ± standard deviation (S.D.). Before using
parametric tests, the normality assumptionwas verified using the Shapiro-
Wilk W test. Variables association was assessed using Pearson’s product-
moment correlation coefficients (i.e., r). An analysis of variance (ANOVA)
for repeated measures with the Newman-Keuls test was used to compare
the physiological parameters among the different recording sessions.
Comparisons between PSQI variable means were performed using the
Student’s paired t-test.
Results: During the lockdown, the daily number of steps shows a reduc-
tion of -65%. The number of weekly walking kilometers was drastically
reduced by -70%. No statistically significant improvements were registered
in the Pittsburgh Sleep Quality Index (PSQI), although the number of steps
had returned to pre-COVID levels. The PSQI global score seems to
normalize after lockdown, but the data are not statistically significant. We
observed an inverse correlation between daily dissipated kilocalories and
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latency of falling asleep in the lockdown phase (r¼-0,56; p¼0.04). The
correlation is not maintained in the post lockdown phase, suggesting that
other stressogenic factors influence the latency of falling asleep (r¼0,53;
p¼0,06). The PREDIMED questionnaire revealed a sufficient adherence to
theMediterranean diet (mean score¼7.5). The mean quantity of daily sleep
hours during the lockdown was 6.64±0.74 versus 6.89±0.56 of the post
lockdown phase. Anthropometric parameters like waist circumferences
were found to significantly increase between pre-COVID-19 and post
lockdown phases (waist circumference pre versus post lockdown obser-
vation 80.4±8.5 cm versus 83.4±9.9 cm (p¼0.013). The waist/Hip ratio
increased after lockdown (p¼0.033). No significant changes were observed
in body mass index (p¼0,487). However, an increasing trend was observed
for weight.
Conclusions: The study highlights that educational strategies are neces-
sary to avoid the risks of prolonged sedentary behaviors inwomen. COVID-
19 pandemic has dramatically reduced daily steps and caloric dissipation
by movements, leading to an increased waist circumference, associated
with visceral fat accumulation, silent inflammation, and increased risk of
cardiovascular disease. Correct sleep hygiene, promoting adequate and
monitored physical activity levels, and increased adherence to the Medi-
terranean diet are achievable goals advocating adult women's health.
Acknowledgments: We acknowledge the volunteers who kindly partici-
pated in the study

ASSOCIATION BETWEEN SCHOOL START TIME AFFECTED BY
EXTRACURRICULAR ACTIVITIES AND SLEEP DURATION: NATIONAL
QUESTIONARY SURVEY IN JAPAN

Y. Ishibashi 1, S. Hagiwara 2, A. Shimura 3, I. Horiguchi 4, Y. Komada 5. 1Keio
University School of Medicine, Department of Preventive Medicine and Public
Health, Tokyo, Japan; 2 The University of Tokyo, Graduate School of
Economics, Tokyo, Japan; 3 Tokyo Medical University, Department of
Psychiatry, Tokyo, Japan; 4 Tokyo University of Science, Faculty of
Pharmaceutical Sciences, Department of Pharmacy, Tokyo, Japan; 5Meiji
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Introduction: Long extracurricular activities are observed in adolescents,
but their associations with sleep habits and daytime sleepiness are unclear.
This study aimed to evaluate how basic age and gender, extracurricular
activity time, and lifestyle habits are associated with school start time,
sleep duration, and daytime sleepiness.
Materials and Methods: An online survey was conducted throughout
Japan from October 7 to December 31, in 2020. The questionnaires were
distributed by parents to their children through Parent-Teacher Associa-
tion (PTA) and answered via cell phones or personal computers. Partici-
pants were from the first to the third year of junior high school. Grade (1 to
3), gender (male, female, unspecified), Pediatric Daytime Sleepiness Scale
(PDSS), sleep duration on weekdays, basic lifestyle (TV/mobile phone use,
morning sunlight, caffeine use, nighttime brightness), and prefecture of
residence were collected. From the residence, the average weekly extra-
curricular time was calculated and used for analysis (>900, 800-900, and
<800 min/week). Regression and multiple regression analyses were per-
formed with sleep duration and PDSS as outcomes, using R.
Results: There were 3419 participants in the study (1774 males, 1580 fe-
males, 65 unspecified). Those who started school before 7:30 and after
9:00 had longer extracurricular activities (p<0.001). Regression analysis of
gender, grade, school start time, extracurricular activity time, and lifestyle
on sleep duration in weekdays showed that school start time before 7:30
a.m. was associated with a decrease in weekday sleep time (b¼-0.096,
p<0.001) even after adjusting for lifestyle factors. Extracurricular activity
time was not associated with weekday sleep duration, but the analysis of
covariance structure showed that long extracurricular activities affected
weekday sleep time through school start time. Regression analysis of
school start time and these variables on PDSS showed that long extra-
curricular activity time was associated with daytime sleepiness (b¼0.035,
p<0.05), even in the model after adjusting for weekday sleep duration.
Conclusions: It might be necessary to set a school start time that is not too
early and to prevent extracurricular activities from being too long to take
appropriate sleep duration in adolescence.
Acknowledgments: We appreciate PTA members, parents, and children
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conducting the survey.

ASSOCIATION OF SLEEP MICROSTRUCTURE WITH INCIDENT
HYPERTENSION IN A POPULATION-BASED SAMPLE: THE HYPNOLAUS
STUDY

M. Berger 1, A. Vakulin 2, C. Hirotsu 1, N. Marchi 1, G. Solelhac 1, V. Bayon 1, F.
Siclari 1, J. Haba-Rubio 1, J. Vaucher 3, G. Waeber 3, P. Vollenweider 3, P.
Marques-Vidal 3, S. Appleton 2, R. Heinzer 1. 1University Hospital and
University of Lausanne, Center for Investigation and Research in Sleep,
Lausanne, Switzerland; 2 Flinders University, College of Medicine and Public
Health Adelaide, Flinders Health and Medical Research Institute Sleep
Health/Adelaide Institute for Sleep Health, Adelaide, Australia; 3University
Hospital and University of Lausanne, Department of Medicine, Lausanne,
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Introduction: Although evidence suggests that altered sleep quality is
associated with increased incident hypertension (HTN), few studies have
investigated the impact of objective parameters of sleep structure on HTN.
This study aimed to determine the association between sleep macro- and
microstructure and incident HTN in a middle-to-older aged sample of the
general population.
Materials and Methods: Participants from the HypnoLaus population-
based cohort without HTN at baseline and with HTN status at 5-year
follow-up were included. All participants had an at-home poly-
somnography at baseline allowing to assess sleep macrostructure (N1, N2,
N3 and REM sleep stages) and microstructure (power spectral density of
electroencephalogram [EEG] in non-REM sleep and spindles characteris-
tics (density, duration, frequency, amplitude) in N2). Associations between
incident HTN and sleep macro- and microstructure were assessed with
multiple-adjusted logistic regression including adjustment for age, sex and
body mass index, alcohol consumption, systolic blood pressure, diabetes,
dyslipidemia, obstructive sleep apnea, and sleep efficiency.
Results: A total of 1172 participants (42% men, 55±10 years) without HTN
at baseline were included. Of them, 198 (17%) developed HTN over a mean
follow-up of 5.2 years. Although the percentage of N3 was lower in the
incident HTN group in bivariate analysis, no sleep macrostructure features
were associated with incident HTN after multiple adjustments. Low ab-
solute delta and sigma power were significantly associated with incident
HTN; participants in the lowest quartile of delta and sigma had az1.7-fold
increased risk of incident HTN than those in the highest quartile. Moreover,
higher spindle density (adjusted odds ratio [ORa]: 0.87, 95% confidence
intervals: 0.76-0.99) and spindle amplitude (ORa: 0.98 [0.95-1.00]) were
associated with a lower incidence of HTN.
Conclusions: Sleep microstructure but not macrostructure is associated
with the development of HTN. Slow-wave activity and sleep spindles, two
hallmarks of objective sleep continuity and sleep quality, were inversely
associated with incident HTN after multiple adjustments. This reinforces
the protective role of sleep continuity in the development of HTN and
further cardiovascular diseases.
Acknowledgements: HypnoLaus was supported by grants from Leenards
Foundation, the Faculty of Biology and Medicine (FBM) of Lausanne and
the Swiss National Science Foundation (SNSF).

ASSOCIATIONS BETWEEN SLEEP-RELATED CHARACTERISTICS AND NEO-
FIVE PERSONALITY TRAITS: A SYSTEMATIC REVIEW AND META-
ANALYSIS
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Introduction: Adequate sleep is essential for physical and mental health.
Given the high prevalence of sleep disturbances and their significant
negative impacts, a growing body of research has been conducted to
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understand the predisposing factors that may be associated with changes
in sleep-related characteristics and the risk of sleep problems. Whilst there
has been some evidence suggesting a relationship between personality
traits and sleep features, the results remained controversial. This current
review aimed to explore whether personality, especially NEO-Five per-
sonality traits, are associated with sleep-related characteristics (i.e., sleep
quality and sleep duration) in adults.
Methods: After a systematic search in four major databases from inception
to Apr 2021, 37 studies that included the key outcome measures were
identified and included in this review. The inclusion criteria comprised of
articles written and published in English, with a mean age of sample size
over 18-year-old and reported the association between any of the NEO-
Five personality traits and sleep-related characteristics (i.e. sleep quality
and sleep duration) as measured by standardized measurement, either
subjectively or objectively.
Results: Better sleep quality was associated with a higher level of open-
ness (r¼-0.01; 95%CI: -0.07, 0.05; p¼0.02), conscientiousness (r¼-0.11; 95%
CI: -0.20, -0.03; p<.01), extraversion (r¼-0.10; 95%CI: -0.15, -0.04; p<.01)
and agreeableness (r¼-0.20, 95%CI¼-0.42, 0.05; p<.01), and a lower level of
neuroticism (r¼0.29, 95%CI¼0.17, 0.40; p<.01). Shorter sleep duration was
found to correlate with a higher degree of neuroticism (r¼0.13; 95%CI:
0.06, 0.20; p<.01) while not significantly with conscientiousness (r¼-0.03;
95%CI: -0.10, 0.04; p¼0.76) and extraversion (r¼-0.03; 95%CI: -0.10, 0.04;
p¼0.57). Qualitative analysis suggested that longer sleep duration was
associated with higher degree of openness but not with the level of
agreeableness trait.
Discussion:Most of the included studies utilized self-report measures and
recruited participants from the general population with a cross-sectional
design. Future studies may consider utilizing objective measures and
exploring the observed associations in the clinical populations. There is
also a need for longitudinal studies to examine the prospective association
between personality traits and sleep-related characteristics. Further
exploration of how personality traits affect the outcome of prevention and
intervention of sleep problems in future research may potentially inform
clinical practice and the design of personalized treatment plans.

A SYMPTOM OF PERIODIC LIMB MOVEMENT DURING SLEEP IS NOT
ASSOCIATED WITH EXCESSIVE DAYTIME SLEEPINESS IN ADOLESCENTS
WITH SUGGESTIVE SYMPTOMS OF RESTLESS LEGS SYNDROME

K.I. Yang 1, H. Kim 2, J. Park 3, J.H. Kim 4. 1 Soonhyang University College of
Medicine, Cheonan Hospital, Sleep Disorders Center, Department of
Neurology, Cheonan, Korea, Republic of; 2Catholic Kwandong University
College of Medicine, International St.Mary’s Hospital, Department of
Neurology, Incheo, Korea, Republic of; 3 Soonchunhyang University College
of Medicine, Cheonan Hospital, Sleep Disorders Center, Department of
Neurology, Cheonan, Korea, Republic of; 4 Ewha Womans University Seoul
Hospital, Ewha Womans University, College of Medicine, Department of
Neurology, Seoul, Korea, Republic of

Introduction: Although periodic limb movement during sleep (PLMS) and
restless legs syndrome (RLS) are not rare sleep-related symptoms in
children and adolescents, they are relatively overlooked. In clinical field
experience, PLMS has been evaluated as having a lower clinical signifi-
cance than RLS. This study was designed to study the relationship of socio-
behavioral factors of PLMS symptom on Korean adolescents and to check
whether PLMS symptom is related to excessive daytime sleepiness (EDS),
depending on whether RLS accompanies.
Materials andMethods: In this cross-sectional study, we evaluated 25,789
adolescents between 12 and 18 years of age (mean 15.76 ± 1.73 years;
female 51.49%) by using an online survey. Global Sleep Assessment
Questionnaire and self-report questionnaires were used to assess PLMS,
RLS, EDS, sleep habits, and various socio-behavioral factors.
Results: The prevalence of PLMS and RLS symptom were 903 (3.50%) and
1,311(5.08%) each. 399 participants of 1,311 participants with RLS symp-
toms have PLMS. Odds ratios for the presence of symptoms of PLMS in
participants with RLS symptom were followings: males (OR ¼ 1.528; 95%
CI: 1.145e2.040), usually/always witnessed apnea (OR, 3.006; 95% CI,
1.954e4.624), with increased internet addiction proness (OR ¼ 1.013; 95%
CI: 1.001e1.025), sometimes/often consuming coffee (OR ¼ 1.312; 95% CI:
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1.015e1.695), EDS (OR ¼ 0.826; 95% CI: 0.488e1.398), and insufficient
sleep (OR ¼ 1.143; 95% CI: 0.835e1.565).
Conclusions: Male, experiencing sleep apnea, consuming coffee, and be-
ing prone to internet addiction were identified as factors significantly
associated with PLMS symptoms in RLS symptom. However, EDS and
insufficient sleep were associated with PLMS symptom in absence of RLS
symptom.

BEDTIME PROCRASTINATION AND CHRONOTYPE HAVE A
DIFFERENTIAL IMPACT ON OBJECTIVELY MEASURED SLEEP AMONG
ADOLESCENTS ON SCHOOL NIGHTS AND NON-SCHOOL NIGHTS

S. Massar 1, Z. Pu 1, R. Leong 1, M. Chee 1. 1National University of Singapore,
Centre for Sleep and Cognition, Yong Loo Lin School of Medicine, Singapore,
Singapore

Introduction: The tendency to delay sleep beyond an intended bedtime
(bedtime procrastination; BTP) is prevalent and has been associated with
negative sleep outcomes in survey studies (e.g. delayed sleep timing,
shorter sleep duration, poorer sleep quality). Currently, there is a lack of
studies verifying this relationship using objective sleep measures.
Furthermore, it is unclear how the effects of BTP on delayed sleep timing
can be distinguished from the effects of circadian preference i.e. chro-
notype. This study examined how BTP and chronotype relate to objectively
measured sleep in an adolescent sample.
Materials and Methods: 121 adolescents aged 14-19 years completed a
survey on sleep quality, chronotype, bedtime procrastination, and mental
health. Subsequently, habitual sleep was objectively measured with
actigraphy across 1-2 weeks. Associations between BTP, chronotype, and
actigraphy-measured sleep were examined for school nights and non-
school nights separately.
Results: Greater BTP was associated with poorer sleep quality, more
symptoms of chronic sleep reduction, higher levels of daytime fatigue, as
well as eveningness chronotype and higher anxiety/depression scores. On
school nights, greater BTP predicted later bedtimes and shorter sleep
duration. In contrast, on non-school nights, eveningness chronotype, but
not BTP, predicted later bedtimes and wake times but not sleep duration.
Conclusions: BTP is associated with poorer subjective and objective sleep
outcomes. Notably, BTP and chronotype have differential effects on sleep
for school nights which are bounded by school schedules, and non-school
nights which allow for alignment of sleep schedules with one’s
chronotype.
Acknowledgements: This work was supported by the National Medical
Research Council Singapore (STAR19may-0001).

BENEFICIAL EFFECTS OF TELEMEDICINE-BASED FOLLOW UP IN SLEEP
APNEA - A RANDOMIZED CONTROLLED MULTI-CENTER TRIAL
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Introduction: Clinically relevant obstructive sleep apnea (OSA) is treated
with positive airway pressure ventilation (PAP). Telemedicine in PAP
treatment is based on the transfer of data from the patient's PAP equip-
ment to a central server. This enables continuous surveillance and remote
therapy adjustment. The efficacy, clinical usefulness and patient accep-
tance of this technology is not sufficiently explored. The aim of the study
was to evaluate the clinical utility and patient satisfaction of a telemedical
solution in PAP follow-up.
Materials and methods: Randomized, controlled multi-center study
conducted at four sleep clinics within the Region of West Sweden. Treat-
ment naïve OSA patients (N¼409, 24.3% women, mean age 59±12 years,
body mass index 31.9±6 kg/m2, number of respiratory events during sleep
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41.5±21 apneas/h), recently started on PAP therapy using outpatient rou-
tines, were randomized to (A) standard follow up (203 patients with fixed
follow-up procedures) or B) telemedicine-based follow-up (Air View,
Resmed; 206 patients, continuous follow-up) for 3 months. Evaluated
variables included PAP adherence at 3 months, treatment efficacy, patient-
related outcome measures (ESS, SF36), and staff time. Between group
difference were analysed with linear mixed regression models adjusting
for baseline disease severity and anthropometrics as confounders.(Clinical
Trials.gov, VGFOUREG-663941).
Results: The study groups were comparable in terms of OSA severity and
clinical data at baseline and were representative when compared with
data from the national SwEdish Sleep Apnea Registry (www.SESAR.se).
PAP adherence, the primary study outcome variable, was higher in the
telemedicine compared to the control group (4.3±2.4 and 4.1±2.6 hours/
night, P¼0.01, respectively). In sensitivity analysis, hypertensive patients
tended to benefit more from telemedicine surveillance compared to nor-
motensives (+0,54 hours vs +0,085 hours, p¼ 0.051). Relevant mask
leakage (>24 l/min) was lower in the telemedicine group (N¼5.5% versus
N¼11.3%, P¼0.047, respectively). Residual apnea, daytime sleepiness, and
staff time spent on follow-up were equivalent between groups. Health
related quality of life (SF 36) improved substantially by CPAP treatment
without significant differences between the follow-up procedures. Simi-
larly, patient satisfaction with treatment and follow-up was high and
equivalent between the groups.
Conclusions: Telemedical management of the initial follow up of PAP
treatment was superior in terms of adherence and other treatment out-
comes to conventional follow up at four sleep clinics using slightly
different clinical routines. We found that hypertensive patients as a sub-
group may particularly benefit from telemedicine based follow up. Specific
clinical routines are required to establish this novel practice in sleep clinics
and long term follow-up studies are warranted.
Acknowledgements: The study was supported by the Swedish Heart and
Lung Foundation (2018-567) and the West Sweden Research Foundation
(VGR-FoU227161).

BETTER SLEEP HEALTH AT BASELINE IS ASSOCIATED WITH GREATER
WEIGHT LOSS AT 6 MONTHS IN A TECHNOLOGY-SUPPORTED
BEHAVIORAL WEIGHT LOSS INTERVENTION TRIAL
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Patel 5,3,6, D.J. Buysee 7,6,5, S.M. Sereika 1,3,6, L.E. Burke 1,3,6. 1University of
Pittsburgh, School of Nursing, Pittsburgh, United States; 2University of
Pittsburgh, School of Education, Pittsburgh, United States; 3University of
Pittsburgh, Graduate School of Public Health, Pittsburgh, United States;
4University of Pittsburgh, School of Health and Rehabilitation Science,
Pittsburgh, United States; 5University of Pittsburgh, School of Medicine,
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Translational Research Institute, Pittsburgh, United States; 7University of
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Introduction: Sleep is related toweight outcomes. Specifically, getting less
than the recommended amount of sleep is associated with being over-
weight or obese. However, less is known about the role of sleep health on
intentional weight loss. The purpose of this investigation was to examine
the association between baseline sleep health and weight outcomes in a
trial testing mHealth strategies.
Materials and Methods: This study was a secondary analysis of the
SMARTER trial which tested the efficacy of two technology-supported
behavioral interventions for weight loss: self-monitoring + feedback (SM +
FB) vs self-monitoring without feedback (SM). At baseline, all participants
received a one-on-one counseling session with a dietitian on behavioral
changes to target weight loss. Participants used a smartphone app to self-
monitor dietary intake, a Fitbit to track physical activity, and a digital
Bluetooth-enabled scale for weight tracking. Individuals in the SM + FB
group received three personalized messages per day, based on their self-
monitoring entries. Messages addressed diet, physical activity, and weight,
but not sleep. At baseline, four dimensions of sleep health were calculated
from objective Fitbit data: regularity, timing, efficiency, and duration. Each
dimension was given a score of 0 (poor) or 1 (good) based on current
recommendations and summed for a sleep health score. Weight was
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measured using a Tanita digital scale. Linear and logistic regression ana-
lyses were used to examined the associations between baseline sleep
health, both individual sleep dimensions and sleep health score, and
percent weight loss from baseline to 6 months controlling for treatment
group, sex, race, and age.
Results: Of the 180 SMARTER trial participants with complete sleep and
weight data, most were female (79.4%) and white (86.7%) with a mean (±
SD) age of 48.5 ± 14.6 years and body mass index of 33.1 ± 3.6 kg/m2. The
prevalence of good sleep dimensions was 47.2% for regularity (SD of wake
time < 60 minutes), 63.9% for timing (sleep midpoint between 0200 and
0400), 96.7% for efficiency (� 85%) and 80.0% for duration (6 to 8 hours).
Baseline mean sleep health score was 2.9 ± 0.9 (range 1 - 4). At 6 months,
mean weight loss was 4.3% ± 5.4%. In the adjusted model, good sleep
duration was associated with 2% greater weight loss (b ¼ 2.01, 95% CI: 0.03
- 4.07, p ¼ .046). No other individual sleep dimension was associated with
weight loss. Higher sleep health scores were associated with greater
weight loss (b¼ 1.12, 95% CI: 0.26 - 1.99, p¼ .011). Participants with a sleep
health score of 4 lost 3.4% more weight compared to those with a sleep
health score of 1 after controlling for treatment group, sex, race, and age.
Conclusions: Better sleep health at baseline was associated with greater
weight loss at 6 months. Interventions aimed at identifying and improving
poor sleep health prior to the start of weight loss interventions may result
in improved weight outcomes.
Acknowledgements: National Institutes of Health Grant #HL131583 (PI:
LE Burke)

BILATERAL HYPOGLOSSAL NERVE STIMULATION IMPROVES MODERATE
TO SEVERE OBSTRUCTIVE SLEEP APNOEA IN PARTICIPANTS WITH AND
WITHOUT COMPLETE CONCENTRIC COLLAPSE (BETTER SLEEP)
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Introduction: Obstructive sleep apnea (OSA) is a chronic medical condi-
tion, characterised by recurrent episodes of partial and complete collapse
of the upper airway during sleep. Untreated, OSA is associated with long-
term health consequences. Recently, the use of hypoglossal nerve stimu-
lation (HGNS) has shown promise in addressing OSA through dose-
titratable electrical stimulation to reduce disease severity and provide
symptom relief. However, current HGNS systems are contraindicated for
OSA patients with complete concentric collapse (CCC) of the retropalatal
airway. Therefore, a multicentre, prospective, open-label, two group study
was designed to assess the safety and performance of a bilateral HGNS
system in adult patients with moderate-to-severe OSA with and without
CCC.
Methods: Participants with moderate-to-severe OSA and body mass index
�32 kg/m2 who failed, refused or did not tolerate positive airway pressure
therapy were enrolled, provided they met additional inclusion/exclusion
criteria. At screening, polysomnographies (PSGs) and drug induced sleep
endoscopies (DISEs) were performed. DISE recordings were assessed for
presence of CCC by an independent core laboratory.
Eligible participants received a bilateral HGNS system (Genio®, Nyxoah SA,
Belgium) via placement of an implantable stimulator through a single-
incision under the chin. Devices were activated six weeks post-implant
with monthly in-laboratory PSGs and therapy titrations performed up to
the primary endpoint visit.
Safety endpoint included the incidence of device-related serious adverse
events (SAEs) from consent to 6 months post-implant. Safety events were
adjudicated by an independent clinical events committee (CEC).
Primary and exploratory efficacy endpoints were defined as a mean
reduction in AHI (4% oxygen desaturation, AHI4) at 6 months post-implant
for the entire cohort and for the CCC subgroup, respectively, as determined
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by an independent statistician. Scoring followed the American Academy of
Sleep Medicine 2014 acceptable guidelines. Secondary endpoints included
the oxygen desaturation index scored at 4% desaturation (ODI4). Statistical
significance was assessed at p<0.05 using paired t-tests.
Results: Forty-two (31/11-Males/Females, 24/18-non-CCC/CCC) of the 45
enrolled participants received an implant at 8 research sites in Australia.
Results from the full analysis cohort, defined as all implanted participants,
are presented.
No device-related SAEs up to 6 months post-implant were reported by the
site investigators. The CEC identified two device-related SAEs (device
migration, infection).
Mean AHI4 values decreased significantly from 27.5±11.9, 28.9±11.9 and
26.5±12.1 to 16.9±16.0, 18.9±17.6 and 15.5±15.0 events/hr at 6 months
post-implant in the entire cohort, CCC and non-CCC cohorts, respectively,
with mean improvements of 10.7±11.6, 10.1±12.3 and 11.0±11.3 events/hr
(p�0.001). The ODI4 also decreased significantly from 21.9±-12.1, 23.9±-
12.5 and 20.5±11.9 events/hr at baseline to 14.1±13.6, 16.2±14.9 and
12.6±12.7 events/hr at 6 months post-implant in the entire cohort, CCC
and non-CCC cohorts, respectively, with mean improvements of 7.9±10.6,
7.7±12.1 and 7.9±9.5 events/hr (p�0.01).
Conclusions: Statistically significant reductions in AHI4 and ODI4 were
observed in the full cohort of participants. While not designed to compare
sub-cohorts, the study showed similar improvements in AHI4 and ODI4 for
both CCC and non-CCC participants.

CARDIORESPIRATORY FITNESS IS ASSOCIATED WITH PHASE ADVANCED
CIRCADIAN RHYTHMS IN HEALTHY ADOLESCENTS

A.B. Neikrug 1, I.Y. Chen 1, S. Radom-Aizik 2, A. Stehli 2, K.K. Lui 1, M.G.
Chappel-Farley 1, A. Dave 1, A.N. Lim 3, B.A. Mander 1, R.M.
Benca 1. 1University of California Irvine, Psychiatry and Human Behavior,
Irvine, United States; 2University of California Irvine, Pediatrics, Irvine,
United States; 3University of California Irvine, School of Medicine, Irvine,
United States

Introduction: Adolescence is often accompanied by delayed sleep/wake
patterns and circadian activity rhythms (CAR). Regular participation in
exercise facilitates entrainment of circadian rhythms and has positive
impacts on sleep and overall health. However, the relationship between
cardiorespiratory fitness (CRF), an important marker of health, and circa-
dian rhythms has not been explored. The present study aimed to examine
the associations between CRF as measured by peak VO2 with behavioral
and endogenous circadian rhythm variables in healthy adolescents.
Materials and Methods: Eighteen adolescents (10 females) aged 11-17
years (Mage¼ 14.6±2.3 years) participated during summer vacation. The
study involved two laboratory visits bracketing an ambulatory assessment.
Peak VO2 was assessed during visit 1 following standardized cardiopul-
monary exercise testing (CPET) protocol by using a ramp-type progressive
cycle ergometry with a breath-by-breath measurement of gas exchange.
Sleep/wake patterns and CAR were estimated with 7-14 days of actigraphy
between the two laboratory visits. CAR characteristics, an indication of
behavioral circadian rhythmicity, were parameterized using cosinor (i.e.,
acrophase, amplitude and mesor) and a graphical approache. Graphical
approach yields UP time (time of activity rise in the morning), DOWN time
(time of activity decrease in the evening), and last activity peak (LAP) time
(time of the last peak of daytime activity prior to decrease of activity in the
evening time). Salivary melatonin was sampled hourly during visit 2 at a
sleep laboratory to determine dim light melatonin onset (DLMO) phase, a
marker of endogenous circadian phase. Bivariate correlations adjusting for
sex, pubertal status, and amount of engagement in physical activity were
performed to evaluate the associations between CRF with rhythm vari-
ables. Mixed models using longitudinal actigraphic activity data that were
aggregated hour-by-hour over a single 24-hour period were conducted to
examine the association between CRF and actigraphy-derived circadian
activity patterns.
Results: Greater peak VO2 was significantly associated with earlier mid-
sleep time (r¼-0.698, p¼0.004) and circadian phase parameters, including
acrophase (r¼-0.631, p¼0.012), UP time (r¼-0.603, p¼0.017), DOWN time
(r¼-0.548, p¼0.035), and LAP time (r¼-0.531, p¼0.042). Peak VO2 trended
towards an association with earlier DLMO phase (r¼-0.533, p¼0.060),
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exhibiting a large effect size. All these associations were independent of
sex, pubertal status, and amount of engagement in physical activity. We
also observed a significant interaction between peak VO2 and hour-by-
hour circadian activity patterns [F(23, 368)¼3.16, p<0.000], with strongest
interactions noted around morning waking hours (6:00 e 10:00).
Conclusions: These data amongst healthy adolescents suggests that better
CRF is associated with favorable behavioral manifestations of circadian
rhythms, i.e., earlier sleep/wake patterns and a more phase advanced CAR.
Future studies are needed to investigate the longitudinal effects of the
interaction between CRF and advanced rhythms on health outcomes.
Acknowledgements: NCATS grant #UL1TR001414 & PERC Systems
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CHANGES IN SLEEP BEFORE AND DURING COVID-19 IN URBAN
AMERICAN INDIAN/ ALASKA NATIVE ADOLESCENTS
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Introduction:COVID-19 has profoundly affected sleep, although little
research has focused on high-risk populations for poor sleep health,
including American Indian/ Alaska Native (AI/AN) adolescents.
Materials and Methods: This is the first longitudinal study to examine
changes in sleep with surveys completed before the pandemic and during
the early months of COVID-19 in a sample of urban AI/AN adolescents
(N¼118; mean age¼ 14 years at baseline; 63% female). We use a mixed-
methods approach to explore how COVID-19 affected urban AI/AN ado-
lescents’ sleep, daily routines, and interactions with family and culture.
Quantitative analysis examined whether pandemic related sleep changes
were significant, and explored potential moderators of COVID-19’s effect
on sleep, including family and community cohesion and engagement in
traditional practices.
Results: Findings demonstrate changes in sleep, including increases in
sleep duration, delays in bedtimes and waketimes, and increases in sleep-
wake disturbances (p’s <.001). Higher levels of family cohesion and higher
levels of engagement in traditional practices moderated pandemic-related
increases inweekday sleep duration. Qualitative analyses revealed changes
in adolescents’ sleep and daily behaviors, as well as strategies adolescents
used to cope with pandemic-related disruptions in sleep and routines.
Conclusions:We found evidence for both positive and negative changes in
sleep during COVID-19 stay-at-home orders, including simultaneous in-
creases in sleep duration and sleep-wake disturbances. Results highlight
the importance of considering multi-level influences on adolescent sleep,
such as early school start times, family dynamics, and cultural factors. A
multi-level approach may help guide prevention and intervention efforts
to improve adolescent sleep health.
Acknowledgements: This work was supported by the National Center on
Minority Health and Health Disparities under Grant R01MD012190 (MPIs:
Troxel, D’Amico, Dickerson).

CHARACTERING AIRWAY COLLAPSE FROM PSG TRAINED ON SNORING
SOUND
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Introduction: Characterizing the pattern of upper airway collapse can
help direct treatment for patients with obstructive sleep apnea (OSA). One
approach to visualizing the dynamic collapse of airway is drug-induced
sleep endoscopy (DISE). While it has been shown to direct alternative
treatment to positive airway pressure (PAP) therapy, the intrusive pro-
cedure is not practical for all patients nor is it conducted in natural sleep.
Ideally, there is a way to predict sites of airway collapse based on readily
available parameters from polysomnography. Combining DISE and snoring
sound, we present early findings from our machine learning algorithm
correlating snoring sound with sites of airway collapse.
Materials and methods: The dataset used in this study was obtained from
Taipei Tzu-Chi Hospital. For model training and testing, we primarily used
a dataset consisting of 23 subjects with mean AHI: 40.18 and mean BMI:
27.99. The snores of 19 men and 4 women OSA patients (mean age: 40.5
years old) who were diagnosed via full-night polysomnography (PSG). All
23 subjects received DISE to evaluate their upper airways andwhose upper
airway obstruction sites were classified under the VOTE classification
system (Vellum, Oropharynx, Tongue-base, and Epiglottis). The sound
collected simultaneously during the procedure was further matched with
the video and annotated under the VOTE classification system. Based on
the video recordings, the locations of sound generation were categorized
as “V”, “O”, “T”, “E”, “VO”, “VT”, “OT”. In total, 2256 seconds, 2137 seconds,
801 seconds, and 63 seconds of recordings were collected for the
obstruction areas of vellum, oropharynx, tongue-base, and epiglottis,
respectively. We compared three machine learning models including the
support vector machine (SVM) paired with the bag of audiowords (BoAW),
long-short term memory (LSTM), and ResNet50 trained with the spec-
trogram of the snores.
Results: The ResNet50 model achieved a weighted average recall (WAR) of
86% and was therefore our best-performing model. The SVM, paired with
the bag of audio words (BoAW) demonstrated similar results, with a WAR
of 81%. The LSTMmodel showed the lowest performance with a 78% WAR.
Conclusions: Our SVM model performs significantly better on categories
with more extensive data (i.e., vellum and oropharynx) than on the less
representative category (epiglottis). The SVM-based model is offered as a
visualization tool online at https://disa.csie.ntu.edu.tw:7759/ to enable
doctors to “see” the airway collapse pattern of snoring sounds from either
PSG or DISE. The visualization tool could be helpful for an audio-based
diagnosis of OSA patients, which could significantly improve the man-
agement of this pathology.
Acknowledgments: The authors thank the All Vista Healthcare Center,
Ministry of Science and Technology, Taiwan for the support.

COMPLIANCE WITH NOCTURNAL CONTINUOUS POSITIVE AIRWAY
PRESSURE (CPAP) THERAPY IN MODERATE TO SEVERE OBSTRUCTIVE
SLEEP APNEA (OSA), AN OBSERVATIONAL STUDY

C.A.M. Lo Iacono 1, M. Marrocco 1, A. Achilli 1, M. Ippolito 1, R. Losacco 1, T.
Ianni 1, M. Cacciafesta 1, W. Verrusio 1. 1 "Sapienza" University of Rome,
Internal Medicine and medical speciality, Rome, Italy

Introduction Therapy with nocturnal continuous positive airway pressure
(CPAP) is the '' Gold Standard '' treatment for Obstructive Sleep Apnea
Syndrome (OSAS), a breathing disorder during sleep. OSAS has serious
adverse health effects, resulting from impaired breathing, noisy snoring,
poor quality of sleep, and cardio-cerebrovascular sequelae. When used
appropriately, CPAP treatment is highly effective in normalizing breathing
and sleep, improving symptoms and reducing the risk of adverse events.
However, patients do not necessarily accept or respect the treatment.
Aim of the study: To evaluate which anthropometric parameter, anam-
nestic data and tests, which investigate sleep disorders, could be predictive
of adherence to therapy.
Materials and methods: From 2017 to 2021, 200 patients with moderate
to severe OSAS who were eligible for therapy with CPAP were referred to
the outpatient clinic for sleep disorders of the UOC of Geriatrics of the
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Policlinico Umberto I in Rome. 51 patients were not eligible for the study
because some data were missing; 149 patients were eligibile: 64 of them
were adherent to the therapy while 85 patients were non-adherent to the
therapy, therefore used as a control group.
The complete medical history was collected for all patients, questionnaires
were administered to investigate daytime sleepiness, snoring and sleep
quality. In addition, for each of them, anthropometric parameters such as
weight, height and body mass index (BMI) were measured.
Results: From our study it emerged that the only characteristics capable of
approaching the appropriate statistical weight in predicting CPAP
compliance were age and smoking habit, while other parameters, such as
the patient's subjective symptoms than in other studies they proved valid,
they did not lead to the same result in our work.
Conclusion: the need to increase adherence to treatment and the results of
this study suggest focusing interventions on psychological and behavioral
factors.

CORRELATES OF SLEEP DISTURBANCE AMONG PEOPLES LIVING IN JEJU
ISLAND, KOREA

M.-D. Kim 1, Y.-J. Kwon 2, K. Lee 3, B.-H. Yoon 4, S.-Y. Lee 5, E. Lim 6. 1 School of
Medicine, Jeju National University, Department of Psychiatry, Jeju, Korea,
Republic of; 2 Soonchunhyang University Cheonan Hospital, Soonchunhyang
University, Department of Psychiatry, Cheonan, Korea, Republic of; 3College
of Medicine, Dongguk University, Department of Psychiatry, Gyeongju,
Korea, Republic of; 4Naju National Hospital, Department of Psychiatry,
Naju, Korea, Republic of; 5Wonkwang University Hospital, Wonkwang
University School of Medicine, Department of Psychiatry, Iksan, Korea,
Republic of; 6 Shinsegae Hyo Hospital, Department of Psychiatry, Kimje,
Korea, Republic of

Introduction: Individuals dissatisfied with their sleep are more likely to
seek medical help, to report daytime impairment functioning, and to be
diagnosed with a sleep or a mental disorder However, none of the previous
studies has examined the relative importance of the various factors
correlated to sleep disturbance. This study aims to investigate the preva-
lence of sleep disturbance and to find the associated factors contributing to
sleep disturbance in the general population of Jeju Island, the largest island
in the part of South Korea.
Materials andMethods: Seven hundred thirteen people who consented to
participated in this study and completed questionnaires were analyzed.
The questionnaires were used to assess the participants` sleep satisfaction
and general characteristics (sex, age, marital status, occupation, monthly
household income, self-perceived health, smoking, drinking status, etc.);
in addition, for the clinical evaluation, depression was assessed through
the Center for Epidemiologic Studies Depression Scale (CES-D) and social
support through Functional Social Support Questionnaire (FSSQ). CES-D
cutoff score of 21 was used to define depressive disorder. The collected
data were analyzed using t-test, chi-square test and logistic regression
analysis according to data properties and the purpose of analysis.
Results: In 713 subjects, the mean age was 58.6±17.3 years, and overall,
24.9% of the subjects reported being sleep disturbance. The prevalence of
sleep disturbance was higher inwomen than in men (60.9% vs 39.1%, crude
OR¼1.49, 95% CI¼1.05-2.12, p¼0.028) and increased with age (crude
OR¼1.03, 95% CI¼1.02-1.04, p<0.001). The multiple logistic regression
analysis demonstrated that the associated factors for the sleep disturbance
were age (adjusted OR¼1.04, 95% CI¼1.02-1.07, p¼0.001), smoking
(adjusted OR¼2.54, 95% CI¼1.33-4.86, p¼0.005) and depressive symptoms
(adjusted OR¼6.08, 95% CI¼3.47-10.64, p<0.001).
Conclusions: Sleep disturbance was related to increasing age, smoking,
and more depressive symptoms. The sleep symptoms are often unresolved
by treatment, and confer a greater risk of depression. Previous epidemi-
ological studies have pointed out that sleep problem is a risk factor for
depression. There is, therefore, a need for more successful management of
sleep disturbance, in order to improve quality of life and reduce an
important factor in depression.
Acknowledgements: None

CORRELATION BETWEEN PHYSICAL ACTIVITY, SLEEP COMPONANTS
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AND QUALITY : IN THE CONTEXT OF TYPE AND INTENSITY : A CROSS-
SECTIONAL STUDY AMONG MEDICAL STUDENTS

A. Abdelghyoum mahgoub 1, S. Satti Mustafa 1. 1Al-Neelain University,
Faculty of Medicine, Khartoum, Sudan

Introduction: Physical activity during the day is composed of different
domains, specifically work related, transportation, and recreation, physical
activity. We aimed at studying the correlation between energy expendi-
ture and the corresponding metabolic equivalent of task and sleep in the
context of type of physical activity, general level of activity as to be low,
moderate and vigorous and the intensity of activity either moderate or
vigorous physical activity.
Materials andMethods: A cross-sectional study, participants were n¼ 273
enrolled from al-Neelain university faculty of medicine between January
and April 2021 we used the global physical activity questionnaire to
measure standard metabolic equivalent of task for participants for
vigorous and moderate work MET, Transportation MET, Vigorous and
moderate lesiure MET, and sedentary time. we used Pittsburgh sleep
quality index to assess different components of sleep (subjective sleep
quality, sleep latency, habitual sleep efficiency, sleep duration, sleep dis-
turbances, use of medications, daytime dysfunction) and sleep quality.
Daytime sleepiness was further assessed with (epworth sleepiness scale)
and psychological distress with (kessler 10-item questionnaire).
Results: The Mean of Total-MET was (3533.36min/week) predominantly
moderated work-MET (33%). Poor sleepers prevalence was high (62%).
Moreover there was significant difference between good and poor sleepers
in moderate work MET mean (876.36,1334.2 min/week) (P<0.01).respec-
tively. There was a significant difference between categories of activity in
sleep duration (P<0.05) being higher for low activity group(7.2h) more
than high and moderate categories (6.9h-6.3h) respectively. The use of
sleep medications was significantly higher among the higher level of ac-
tivity group (P<0.05) compared to low activity group. Therewas significant
positive correlations between moderate work MET and roughly all sleep
components namely (sleep latency, sleep disturbances, use of medications,
daytime dysfunction) rho¼(0.196, 0.182, 0.132, 0.149)(P<0.01, P<0.01,
P<0.05, P<0.05) respectively and sleep quality rho¼(. 211 P<0.001).
Vigorous-lesiure MET positively correlated with increased sleep latency
rho¼(0. 134 P<0.01). Total METcorrelated with increased sleep latency, use
of medications, and poor sleep quality in general. (0.134, 0.124, 0.133)
(P<0.05). Psychological distress significantly correlated with both moder-
ate workMET (0.135)(P<0.05) and increased sleep latency (0.229 P<0.001)
severe daytime sleepiness (0.295 P<0.001)and overall poor Sleep quality
(0.330 P<0.001).
Conclusions: Our results show that poor sleep quality is primarily influ-
enced by the type and intensity of physical activity. Eliciting a dose-
response effect of different domains, being deleterious for work related
physical activity as work MET is of too low intensity or too long duration
for maintaining or improving cardiorespiratory fitness and cardiovascular
health subsequently imposing its deleterious effect. So in order to improve
quality of life for university students, special strategies and policies that
leverage ‘good sleep’ quality are warranted by limiting work related
physical activity and adding onwell structured early morning exercises for
University students thus improving cardiorespiratory fitness and subse-
quently sleep.
Acknowledgements:With all gratefulness and compassion I would like to
thank Allah for blessing me with the strength to finish my project, then i
would like to show my gratitude for my parents and family as they helped
me throughout my journey.

COVID-19 PANDEMIC’S IMPACT ON THE STUDENT’S SLEEP PATTERNS AT
THE UNIVERSITY OF GEORGIA

N.E. Mgbedo 1, F. Alighanbari 1, S. Radmehr 1, A.M. George 1, M.
Gogichadze 2. 1 The University of Georgia, Student of Medical Department,
Tbilisi, Georgia; 2 The University of Georgia, Medical Department, PhD, DBC,
Professor of UG, Tbilisi, Georgia

Introduction: It is shown that international students, isolated from fam-
ilies and native culture, experience more stress and sleep difficulties.
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Therefore, it could be expected that COVID-19 pandemic induced sleep
disorders and corresponding mental problems among international stu-
dents would be stronger. The present study aimed to assess sleep quality
among the international (Int. Stud.) and Georgian students (Geo. Stud) of
the University of Georgia (UG) during the COVID-19 pandemic.
Materials and Methods: A cross-sectional online survey was conducted
among the Int. Stud. and Geo. Stud. at the UG, during the COVID-19 fifth
wave from October 24th to November 3rd, 2021. The survey was admin-
istered by using a Google form hosted by the University of Georgia. The
survey collected the data of age and sex of the students. Respondents were
asked to fill out the Pittsburgh Sleep Quality Index scale (PSQI), a widely
used questionnaire that assesses 7 components of DETERIORATING SLEEP
WAKE HEALTH PATTERNS AMONG sleep quality: as subjective sleep
quality (SSQ), sleep latency (SL), sleep duration (SD), habitual sleep effi-
ciency (HSE), sleep disturbances (SDs), use of sleeping medication (USM),
and daytime dysfunction (DDS).
Results: Out of the 500 participants, 360 students were Georgian and 140
were international. The number of female participants were more in both
groups. The Georgian participants under 20 years of age (50.8%) weremore
than the rest of the age categories, which were 21-30 (48.1%) and more
than 31 years old (1.1%). Among Int. Stud. the group of age between 21 and
30 (74.3%) was more than the rest, as <20 years (22.1%) and >31 years
(3.6%).
The distribution of PSQI components among UG Students: The obtained
results showed that Geo.Stud (48.6%) according to PSQI, reported poor
subjective sleep quality, while Int. Stud. had less complaints (only 31.4% of
the participants). Although in 53.6% of Int. Stud., SL was longer (versus
44.2% of Geo. Stud.). Sleep duration more than 7 hours was persistent for
65.8% of Geo. Stud. and for 50.7% of Int. Stud. While sleep disturbances in
27.2% of Geo. Stud were less versus 36.4% of the Int. Stud. The component
of DDS (44.7%) among Geo.Stud. and in the fewer number of participants of
Int.Stud. was less substantial (24.3%). Most Geo.Stud. showed low SDs
(72.5%) and for the Int.Stud. this parameter was even lower (63.6%). Only
few students in both Georgian (8.1%) and international (6.4%) groups re-
ported using medications. 51.9% of Geo.Stud. had indicated poor sleep and
fewer participants of Int.Stud. (40.7%) noted the same. Poor SSQ was high
among the females of both Georgian and International students. Therewas
significance relation between SSQ and age among Georgian students
(p<0.05).
Conclusions: Conducted survey revealed that the poor sleep quality and
the higher sleep disturbances have a prevalence among Int.Stud. Only
fewer participants of the both groups use of sleeping medication. Although
the poor sleep quality was high among females of both Georgian and In-
ternational students. The participants, especially among Geo.stud., under
20 years old were more vulnerable.
Acknowledgements: This study was supported by the University of Georgia,
Tbilisi

COVID-19-RELATED SLEEP QUALITY, STRESS, HEALTH BEHAVIORS AND
MENTAL HEALTH SYMPTOMS AMONG ISRAELI AND U.S. ADULTS

O. Tzischinsky 1, M.J. Coiro 2, K. Asraf 3, D. Hadar-Shoval 3, L. Tannous-
Haddad 1, A.R. Wolfson 2. 1 Emek Yezreel College, Behavioral Science, Emek
Yezreel, Israel; 2 Loyola University Maryland, Department of Psychology,
Maryland, United States; 3 Emek Yezreel College, Psychology, Emek Yezreel,
Israel

Introduction: Social isolation and changes in daily routine prompted by
the COVID-19 pandemic, led to adverse changes in health behaviors, such
as physical activity, smoking, alcohol use, diet habits and sleep quality. The
current study had two hypotheses:
1) Participants with more COVID-related stress will report significantly
more adjustment difficulties, depression and anxiety symptoms, and
poorer sleep quality; and 2) Sleep quality will mediate the associations
between stress and depression and anxiety symptoms.
Material and Method: The current study combined data from two large,
diverse samples of adults collected via online platforms in the early stages
of the pandemic in the United States (N¼572;) and Israel (N¼1,969). Par-
ticipants completed measures of COVID-related stress, anxiety and
depression using the DASS-21, adjustment difficulties using the Ultra Brief
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ADNM-4, sleep quality using the PSQI, and self-reported unhealthy be-
haviors including changes in sleep, exercise and eating habits, and use of
tobacco and alcohol.
Results: Participants from Israel were significantly older (40 vs. 37yrs);
more likely to be female (55% vs 45%); and less likely to be employed (74%
vs. 91%), and married (63% vs. 76%). American participants reported poorer
sleep quality than Israelis on total PSQI (9±3.9 vs. 4.9±3.3), as well as
higher depression, anxiety, and adjustment difficulties due to COVID-19.
Overall, a significant portion of respondents reported mental health
problems, including 15% moderate to severe levels of depression symp-
toms, 20% moderate to severe levels of anxiety symptoms, and more than
half (54.5%) difficulty adjusting to the pandemic. With regard to sleep
health, 56% reported a sleep disturbance and 70% reported engaging in at
least two of five unhealthy behaviors. Multiple regression was used to
examine COVID-19-related health behaviors as a predictor of adjustment
problems, depression, anxiety, stress, and poorer sleep quality, controlling
for demographic variables (including site). Participants who reportedmore
unhealthy behaviors experienced significantly poorer adjustment, more
depression, anxiety, and COVID-19-related stress, and poorer sleep quality.
In addition, a significant portion of the association between stress and
psychological symptoms was accounted for by sleep quality in both
samples.
Conclusion: It is clear from this early COVID-19 study that sleep quality
mediated associations between COVID-related stressors and mental health
outcomes on both depression, anxiety, and between health behaviors and
mental health outcomes. This finding speaks to the central role that sub-
jective sleep quality plays in promoting resilience in the face of stress or
adversity.

DETERIORATING SLEEP WAKE HEALTH PATTERNS AMONG NEW
AMERICAN RESIDENT PHYSICIANS AT ORIENTATION AND AT 6
MONTHS OF TRAINING

A. Morse 1, M. Winter 2, S. Bharwani 3, A. Johns 4, H. Vaughn 5, K.
Blessing 6, M. Snyder 6. 1Geisinger, Janet Weis Children's Hospital, Child
Neurology and Pediatric Sleep Medicine, Danville, United States;
2University of Virginia, Charlottesville, United States; 3Geisinger, Janet
Weis Children's Hospital, Pediatrics, Danville, United States; 4Geisinger,
Biostatistics, Department of Research, Danville, United States; 5Geisinger,
Graduate Medical Education, Danville, United States; 6Geisinger,
Investigator Initiated Research Operations, Danville, United States

Introduction: Sleep-wake disorders (SWD) among medical professionals
are common. They are at high risk for the development of SWD during
residency training. In response to this high risk, the ACGME mandates
fatigue and sleeplessness counseling and awareness advocacy. During
Geisinger’s physician residency orientation, there is a standard sleep and
fatigue educational lecture, but no other proactive interventions provided.
To better understand the prevalence of sleep issues among residents and
determine the best mitigation strategies for fatigue and sleepiness, Gei-
singer residents were invited to complete a standard sleep survey prior to
the start of orientation and at 6 months. Insufficient sleep was determined
by self-reported number of hours of sleep and self-reported difficulties
with sleep initiation, as well as maintenance of early awakenings. Daytime
dysfunction related to sleep difficulties are characterized by self-reported
tiredness, fatigue, or sleepiness during the day and sleep difficulties
impacting their daytime performance at least once a week.
Materials and Methods: Since the start of the 2019-2020 academic year,
all incoming residents could complete 2 sleep screening tools, Sleep Dis-
orders Symptoms Checklist 25 (SDS-CL-25) and the Alliance Sleep Ques-
tionnaire (ASQ) at orientation and 6 months. The residents were emailed
an invitation to complete these surveys online. SDS-CL-25 is a compre-
hensive brief 25-item sleep survey that can screen for 13 different sleep
disorders and be completed in 3-5 minutes. ASQ is a detailed online
questionnaire that that can provide specific characterization of SWD This
data is based on the responses acquired through the SDS-CL-25. Since
2019, 333 residents completed SDS-CL-25 surveys and 93 residents
completed follow up surveys.
Results: Young adults should achieve 7-9 hours of sleep per night. The
results of this survey demonstrated that at orientation, 12.2% had less than
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7 hours of sleep per night, 21% had 7 hours of sleep, 33.8% had 7.5 to 9
hours of sleep, and 2% had greater than 9 hours of sleep (31% did not
respond). When repeated, there was a significant trend towards increased
sleeplessness with 19.4% having less than 7 hours of sleep per night and
26.9% having 7 hours of sleep. One quarter to almost half of the re-
spondents described difficulties falling asleep, staying asleep or waking
earlier than desired. At baseline, 35.6% described feeling that their sleep
problems interfered with daytime activities. This percentage grew to 44%
when re-evaluated 6 months later. An additional concerning trend is that
at baseline, 19.5% of respondents rated themselves as being tired, fatigued,
or sleepy during the day and 34.5% at 6 months into training. At baseline,
11.6% of respondents described that their sleep difficulties impacted day-
time performance at least once a week, which grew to 21.4% at 6 months.
Conclusions: This data illustrates a concerning pattern of deterioration in
sleep and increase in daytime dysfunction during residency. This program
may be useful to expand across residency programs nationally to promote
consistent sleep screening and provide opportunity for behavior change to
improve sleep health and daytime function and performance.

DETERMINANTS OF INFANT SLEEP HEALTH: BEDTIME BEHAVIORAL
FACTORS, SOCIOECONOMIC STATUS AND PARENTAL PERCEIVED
STRESS BUT NOT INFANT RACE/ETHNICITY ARE ASSOCIATED WITH
INFANT SLEEP.

M. Lucchini 1, D.J. Rodriguez 1, N. Pini 1, S. Thakur 2, W.P. Fifer 1, N.
Barnett 2. 1Columbia University Irving Medical Center, New York, United
States; 2Nanit, Research Department, New York, United States

Introduction: The burden of poor sleep health is not experienced equally
across the U.S. population, starting as early as infancy, with parents of
racial/ethnic minoritized communities reporting worse sleep for their
children compared to parents of White children. Several factors have been
hypothesized to contribute to these disparities, including parental mental
health, sleep environment, bedtime routines, and socioeconomic status
(SES). A few studies have investigated racial/ethnic disparities accounting
for these factors, but often their uneven distribution across racial/ethnic
groups has limited in depth understanding. This warrants further inves-
tigation since sleep health negatively affects multiple health domains and
could contribute to racial/ethnic health disparities. In this study, we
examine ethnic sleep differences in a sample of non-Hispanic White
(NHW) and Hispanic infants, accounting for SES, parental stress, and
parent-infant bedtime behavioral factors (PIBBF).
Materials and Methods: Ethical approval was obtained by the New York
State Psychiatric Institute and Advarra Institutional Review Boards. Parents
of US infants were recruited from the customer base of Nanit sleep
monitoring system (77.7% mothers,21.9% fathers) and were asked to
complete on REDCap the Brief Infant Sleep Questionnaire-Revised,
Perceived Stress Scale and demographic questions. Infant sleep metrics
were captured via Nanit videosomnography (nights recorded 11.8±2.2).
We performed linear regressions with infant sleep duration, quality and
night awakenings as dependent variables and ethnicity as an independent
variable. Infant age, how the child falls asleep, parental education and
perceived stress were included as covariates, while sleeping environment
and parental confidence in sleep management were not included due to
minimal variability.
Results: The sample includes 427 NHW and 62 Hispanic infants (age
9.1±1.8months,49.9% male). PIBBF: 31% of the infants fell asleep while
being held/with an adult in the room vs 69% alone in the room.90% of the
parents reported feeling very/somewhat confident in managing their in-
fant’s sleep.98% of the infants slept in their own crib/bed.
Parental education: 5%High school/secondary,50%College University,45%
Graduate.
Perceived stress score was 14.4±6.4.
In none of these domains were there differences by ethnicity.
Infant sleep duration was 10.5±1.1hr, it increased with infant’s age
(b¼0.06±0.03,p¼0.02), was shorter for infants who fell asleep while being
held/with an adult in the room (b¼-1.07±0.1,p<0.001), and if parental
perceived stress was higher (b¼-0.02±0.008,p¼0.02).
Infant sleep quality was 92%±0.06, it increased with infant’s age
(b¼0.06±0.03,p¼0.02) and with parental education (college
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b¼0.27±0.01,p¼0.04; graduate b¼0.03±0.01,p¼0.02), and was lower for
infants who fell asleep while being held/with an adult in the room (b¼-
0.03±0.006,p<0.001).
Number of night awakenings was 3.1±1.4 and decreased with the infant's
age (b¼-0.3±0.04,p<0.001).
There were no significant differences in any sleep domain by ethnicity.
Conclusions: These results highlight that in this relatively high SES sam-
ple, with no differences by ethnicity in SES, parental stress, sleep envi-
ronment and PIBBF, ethnic disparities in infant sleep were not observed.
This supports the hypothesis that socioeconomic barriers and structural
influences found in the general population, particularly in racially/ethni-
cally minoritized communities, may interfere with families’ ability to
optimally support infants’ sleep health.

DETERMINANTS OF UNHEALTHY SLEEP PRACTICES AMONG BELGIAN
UNIVERSITY STUDENTS: AN APPLICATION OF THE THEORY OF
PLANNED BEHAVIOR

S. Fakroune 1,2, S. Van den Broucke 2. 1Universit�e Laval, Qu�ebec, Canada;
2 Psychological Sciences Research Institute (IPSY), Universit�e Catholique de
Louvain (UCLouvain), Louvain-la-Neuve, Belgium

Introduction: University students often show unhealthy sleep practices,
including irregular sleep habits, daytime napping, alcohol use, or using
phone before going to sleep. Poor sleep hygiene is related to a variety of ill-
health effects, including metabolism dysregulation, cardiovascular prob-
lems, memory and attention problems and poor academic performance.
However, research on sleep practices mostly focuses on the consequences
of poor sleep behavior, and seldom addresses its determinants. The pur-
pose of this study was to test if the constructs of the Theory of Planned
Behavior (TPB) predicted unhealthy sleep behaviors of Belgian university
students.
Materials and Methods: An online questionnaire was used to assess the
frequency of irregular sleep times, daytime napping, alcohol use before
sleep, and engaging in activities that keep awake such as being on the
internet or video watching before bedtime, as well as the attitudes,
perceived norms, perceived control and intentions towards these behav-
iors, amongst 1006 university students enrolled at a French-speaking
university (70% females). The sample was also divided according to the
type of study (i.e. humanities, health sciences or sciences and technology),
the year of study (i.e. bachelor level, master level or other such as PhD
students or complementary master students) and type of residence (i.e.
living with parents, shared housing, studio apartment or other). Principal
Component analysis (PCA) and internal consistency analysis (Cronbach
alpha) was used to establish the validity and reliability of the scales rep-
resenting the dimensions of the TCP for each behavior.
Results: Multiple regression analyses showed that perceived advantages
and disadvantages, perceived norms and perceived control significantly
predicted 21% of the intention to avoid irregular sleep patterns, 74% of the
intention to take daytime naps, 27% of the intention to engage in activities
that keep awake, and 45% of the intention to consume alcohol before
bedtime. Intentions and perceived behavioral significantly predicted self-
reported irregular sleeping times (R2¼.15), daytime napping (R2¼.36),
performing activities keeping awake before bedtime (R2¼.23), and alcohol
use before bedtime (R2¼.51). Multivariate analysis of variance revealed
significant for the four sleep hygiene behaviors with regard to gender,
study type and type of residence.
Conclusions: The TPB dimensions provide a useful framework to predict
healthy sleep intentions and behaviors of university students. Their role
can be take into account when developing healthy sleep promotion cam-
paigns for students. Moreover, results from the multivariate analysis
providing alternative perspectives for new interventions.
Acknowledgements: We would like to thank Observatoire de la vie
�Etudiante (OVE) fromUCLouvain for their help in disseminating our survey
to students and for their support throughout the process.

DIAGNOSTIC VALIDITY OF NOCTURNAL RECORDING OF OXYGEN
S75
SATURATION COMPARED WITH POLYSOMNOGRAPHY IN PATIENTS
WITH SUSPECTED OBSTRUCTIVE SLEEP APNOEA

C. Mu~noz-Corroto 1, P. García-lovera 1, L. Caballero-Ballesteros 2, E. Mira-
Padilla 1, C. G�omez-Rebollo 1, N. Feu-Collado 1,2, B. Jurado-
Gamez 1,2. 1Reina Sofia University Hospital, Sleep Unit, Department of
Respiratory Medicine, Cordoba, Spain; 2University of Cordoba, Maimonides
Institute for Biomedical Research of Cordoba (IMIBIC), Cordoba, Spain

Introduction: To determine the correlation of nocturnal pulse oximetry
compared with respiratory events obtained in polysomnography in the
presence of clinical suspicion of obstructive sleep apnea (OSA).
Materials and Methods: Prospective study of diagnostic test comparison
performed in the sleep disorders respiratory unit of a University Hospital.
Patients who consecutively met the inclusion criteria and none of the
exclusion criteria were included. The inclusion criteria were: (1) clinical
suspicion of OSA; (2) Age between 18 and 75 years; (3). Signing of the
informed consent. The exclusion criteria were: (1) Thoracogenic or
neuromuscular disease; (2) Chronic respiratory failure; (3) Psychogenic
disorder; (4) Insomnia. All patients underwent simultaneous pulse oxim-
etry and polysomnography.
Methods. An overnight polysomnography was performed. The usual
neurological and respiratory signs were recorded. In these last: apnea-
hypopnea index (AHI), average and minimum SpO2 reached during sleep,
percentage of sleep time with SpO2 < 90% (T90), oxygen desaturation in-
dex > 3% ODI3) and > 4% (ODI4) defined as the number of decreases per
hour of sleep in SpO2 > 3% or at 4%, respectively. OSA was ruled out if
polysomnography showed an AHI � 5 and was diagnostic if AHI > 5. Pulse
oximetry results (Konika-Minolta Pulsox-300i) were analyzed according to
recording time. Pearson's statistic was applied to determine the correla-
tion between AHI and SpO2 results in pulse oximetry. To evaluate which
nocturnal SpO2 variables have greater diagnostic accuracy in relation to an
AHI � 5 and to an AHI � 30 obtained in polysomnography, a ROC (receiver
operator characteristic) curve was constructed.
Results: A total of 123 patients were studied, 91.1% diagnosed with OSA
(44.7% with severe OSA). Significant correlation (p < 0.001) was observed
between AHI and T90 (r ¼ 0.658), ODI3 (r ¼ 0.925), ODI4 (0.897). For these
variables, the area under the curve (AUC) was calculated observing that the
highest diagnostic performance (AHI > 5) was for ODI3 with a value in the
AUC ¼ 0.962 (95% CI ¼ 0.924-1) and also for the diagnosis of severe OSA
(AHI � 30) with an AUC ¼ 0.971(95% CI ¼ 0.941-1).
Conclusions: There is a good correlation between the results of nocturnal
pulse oximetry and polysomnography. ODI3 is more accurate for diagnosis
and identification of severe OSA. Nocturnal pulse oximetry is a valid
alternative to prioritize the diagnosis and treatment of patients with OSA
Acknowledgements:

DO CHANGES IN SLEEP MICROENVIRONMENT TEMPERATURES
INFLUENCE SLEEP QUALITY IN ADULTS?

S. Hussain 1, A. Dey 2, C. Shapiro 2. 1MTS Laboratories, Lab, Riyadh, Saudi
Arabia; 2University of Toronto, Psychiatry, Toronto, Canada

Introduction:Human body temperature follows a circadian rhythmwith a
0.8-1�C oscillation between a diurnal maximum near the end of the day
and nocturnal minimum in the early morning hours. Body temperature
decreases as humans enter deeper stages of sleep; the greatest rate of
decline is associated with NREM, where the body responds to temperature
changes through responses, physiological (eg. sweating, shivering) and
behavioural (eg. changing body position). Sleep is most sensitive to
disruption through either heat or cold exposure during REM sleep when
thermoregulatory functions are the most limited. This review investigated
the current understanding of the effects of temperature manipulations of
the sleep microenvironment on sleep quality.
Materials and Methods: A systematic literature search screened articles
for inclusion criteria, yielding a total of 80 articles for review.
Results: We found that raising skin temperature prior to sleep onset has
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the most evidence for improving sleep quality, followed by cooling skin
temperatures in the early stages of sleep and decreasing ambient tem-
peratures. The limited number of inclusion studies that involved temper-
ature modifications and measured outcomes, reflects the need for more
research in this domain, nevertheless, data analysis yielded valuable
information.
Conclusions: Moving forward, a multi-disciplinary approach considering
the multitude of factors influencing the sleep microenvironment, will
enable innovative designs to counter the poor sleep epidemic.
Acknowledgements: There are no conflicts of interest to report. All au-
thors have completed the International Committee of Medical Journal
Editors Conflicts of Interest Form . This study received no funding.

DOES AN ACUTE BOUT OF BREATHING AWARENESS MEDITATION
IMPROVE BREATHING STABILITY CORRELATED WITH REGULATORY
PREFRONTAL CORTEX NEURAL ACTIVITY IN OBSTRUCTIVE SLEEP
APNEA?

A. Pal 1, R. Harper 2, A. Malhotra 3, H. Lavretsky 4, P. Macey 5. 1University of
California, School of Nursing, Los Angeles, United States; 2University of
California, School of Nursing, Los angeles, United States; 3University of
California, San Diego, United States; 4University of California, Department
of Psychiatry and Biobehavioral Sciences, Los Angeles, United States;
5University of California, Neurobiology, Los Angeles, United States

Introduction: Obstructive sleep apnea (OSA) is accompanied by breathing
instability, reflected as higher breathing rate (BR) variability (BRV)
compared to healthy controls during wakefulness. Prefrontal cortical (PFC)
dysfunction is common in OSA. We predict that an acute bout of BA
meditation will reduce BRV, stabilizing the breathing pattern in OSA.
Furthermore, we hypothesized that the BRV change will correlate with
functional changes in medial PFC regulatory neural activity differently in
OSA compared to healthy controls.
Materials and Methods: Breathing was measured using a thoracic respi-
ratory belt from BIOPAC. Simultaneously, neural activity associated with
PFC oxygenation was measured using functional near-infrared spectros-
copy. Physiological and neural recordings during the last 5 minutes of a 10-
minute BA meditation task was compared to 5 minutes of rest in 5 OSA
patients (all males, Respiratory Event Index, mean±S.E.M.¼ 14±1events/
hour, age¼40±5years, BMI¼28±2kg/m2), and 5 healthy controls (all males,
age¼32±3years, BMI¼26±1kg/m2). The effect sizes of the BA responsive
changes relative to rest were calculated in OSA and controls for BR, BRV,
right, medial and left PFC oxygenation. Additionally, changes in BRV was
correlated with changes in right, medial and left PFC oxygenations sepa-
rately in OSA and controls.
Results: In response to BA relative to rest, we found BR decreased by
30±13% in OSA and 21±6% in controls, both significantly different at
p<0.05; BRV changes in both OSA (decrease by 18±23%) and controls
(increase by 0.9±16%) were not significant; right PFC oxygenation
decreased by 3±2 times in OSA (not significant) and by 1±0.3 times in
control (significant at p<0.05), medial PFC oxygenation decreased by 2±0.6
times in OSA (significant, p<0.05) and 0.8±0.2 times in controls (signifi-
cant, p<0.01), left PFC oxygenation decreased by 0.8±0.4 times in OSA (not
significant) and 0.8±0.5 times in controls (not significant). Medial PFC
oxygenation changes correlated significantly differently (p<0.05) with BRV
changes in controls (R¼0.96) and in OSA (R¼ -0.6). Right PFC oxygenation
changes correlated with BRV changes in controls (R¼0.8) and in OSA (R¼
-0.3), left PFC oxygenation changes correlated similarly with BRV (R¼-0.3)
in both OSA and controls.
Conclusions: In response to an acute bout of BAmeditation- BR and neural
activity at the medial PFC declined for both OSA and controls, although
BRV changes were ambiguous with the majority of OSA subjects (3 out of
5) showing decreases in BRV and the majority of control subjects (3 out of
5) showing increased BRV. Moreover, changes in BRV correlations with
alterations in medial PFC oxygenation significantly differed in OSA
(negative) and controls (positive). In OSA, together with previous finding
of instable breathing pattern with high BRV, our findings indicate that
regular BAmeditation practice may stabilize breathing pattern by reducing
BRV after considerable stress reduction. Furthermore, consistent with
previous findings, BRV seems to be an indicator of physiological stress
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correlated with medial PFC neural regulatory activity.
Acknowledgements: NR-017435, HL135562.

EEG SPECTRAL PROPERTIES AND ASSOCIATED ECG-BASED HEART-RATE
VARIABILITY IN PEOPLE WITH INSOMNIA VERSUS HEALTHY SLEEPERS

G. Garcia-Molina 1, S. Barr 1. 1 Sleep Number Labs, San Jose, United States

Introduction: Sleep disorders may disrupt normal central and autonomic
nervous system function, as measured by electroencephalogram (EEG)/
electrocardiogram (ECG) coupling. People with insomnia have increased
EEG a (8e12 Hz) and s (11e16 Hz) power during rapid eye movement
(REM) sleep, and decreased d (0.5e4Hz) power and increased q (4e8 Hz),
a, and s power during non-REM (NREM) sleep. People with insomnia also
have notably lower ECG-based heart-rate variability (HRV) during NREM
and REM sleep compared with healthy sleepers.
This study aimed to compare the sleep architecture, central and autonomic
nervous system functions, and EEG/ECG coupling of healthy sleepers
versus people with insomnia using polysomnography.
Materials and Methods: This study used publicly available, de-identified
polysomnography data from 9 people with insomnia (PhysioNet CAP
database) and 12 age-matched, healthy sleepers (obtained from an IRB-
approved sleep study conducted by Sleep Number Corporation). Sleep
architecture was characterized for all study participants and the following
variables were measured for REM and NREM sleep: spectral EEG power in
the d, q, a, and b (15e30 Hz) bands; heart rate; and HRV. A generalized
linear model approach was used to assess the degree of coupling between
EEG power and ECG-derived metrics in REM and NREM sleep for all
participants.
Results: The cohorts were similar in demographic characteristics, baseline
sleep architecture, and cardiovascular parameters during sleep. EEG power
was significantly higher for healthy sleepers across all bands (all P�0.01),
so all EEG values for each band were normalized by total power (power in
each band divided by total power). After normalization, healthy sleepers
had significantly higher NREM q power versus people with insomnia
(P¼0.005); power results in all other bands were not significantly different.
Analysis for EEG/ECG coupling revealed that the HRV high-frequency (HF;
0.15e0.4 Hz) band, HRV low-frequency (LF; 0.04e0.15 Hz) band, and LF:HF
ratio were predictors of EEG a power during NREM sleep in people with
insomnia (adjusted R2¼0.705, P¼0.113). Notably, HF and LF:HF decreased,
and LF increased, with increasing a power. A second analysis was per-
formed to account for collinearities and interactions, which significantly
increased model predictability (adjusted R2¼0.974, P¼0.02).
Conclusions: This analysis found that a power in NREM, likely a marker of
restlessness, negatively correlated with HRV-HFdreflecting para-
sympathetic activitydand positively correlated with HRV-LF, reflecting
baroreflex activity. These results suggest that, in people with insomnia, the
parasympathetic dominance in NREM sleep is challenged by higher a
power, which may decrease sleep quality. Adding the interaction between
the standard deviation of normal-to-normal intervals (time domain metric
of HRV) and LF/HF (frequency domain HRV metric) significantly increased
adjusted R2. A limitation of this study was the small sample size; further
research with a larger population is needed to confirm these results.
Acknowledgments: The authors wish to thank the MIT Laboratory for
Computational Physiology for generously providing freely accessible
insomnia PSG data via the PhysioNet database. Medical writing support
was provided by Sandra Page, PhD, of Oxford PharmaGenesis, Inc, New-
town, PA, USA, and was funded by Sleep Number Corporation.

EFFECTS OF AIR POLLUTION EXPOSURE PREDICTING SLEEP EFFICIENCY
IN CHILDREN MODIFIED BY EXPOSURE TO VIOLENCE, 4-7 YEARS, IN
THE PROGRESS BIRTH COHORT

T. Thompson 1, L. Hsu 1, R.O. Wright 1. 1 Icahn School of Medicine at Mount
Sinai, Environmental Medicine & Public Health, New York, United States

Introduction: A growing body of literature on sleep shows increasingly
diverse effects on childhood health. Studies suggest that expose to both air
pollution and violence may alter development trajectory, as it may disrupt



Abstracts Sleep Medicine 100 (2022) S1eS307
the HPA-axis which plays an important role in how the human body reacts
to environmental stressors affecting sleep. We propose that prenatal air
pollution exposure may interact with violence to affect the efficiency of
sleep, as this effect maybe modified by exposure to violence.
Methods: We studied 412 children enrolled in Programming Research in
Obesity, GRowth, Environment and Social Stressors (PROGRESS), a birth
cohort study in Mexico City. To estimate ambient air pollution, we used a
spatio-temporal model to estimate individual daily prenatal PM2.5 expo-
sure at each participant’s residential address. We assessed the sleep effi-
ciency (defined with time awake divided by time in bed) of all kids at age
4-7 years with assigned accelerometer worn during sleep, and recorded
sleep patterns for a week. Exposure to violence is estimated with ques-
tionnaires and scored using a RASCH model. To examine the association
between PM2.5 exposure and sleep efficiency and test effect modification
from exposure to violence, we fitted a varying coefficient model, that re-
laxes the constant effect assumption on PM2.5 to sleep efficiency and
estimated as a function of violence exposure.
Results: Participants are mostly low SES families (54.6%) with slightly
lower proportion of low maternal education (42.1%) and are racial/
ethnicity uniformed. Sleep efficiencies are normally distributed and
ranging from 63.5 to 91.8. At age 4, children who were exposed to low-to-
mid violence are more likely to have their sleep efficiency disrupted by
prenatal PM2.5 exposure (ETV at 10%tile, b¼-0.26, CI:-1.19,0.68; peak PM
effect at ETV at 58%tile, b¼-0.96, CI:-1.9,-0.001; ETV at 90%tile, b¼-0.27,
CI:-1.4,1.9; ). The effect of PM2.5 is then attenuated as the exposure to
violence increases. However, at age 6, we found that PM2.5 reduced sleep
efficiency at even lower levels, but againwe observed an U shape change of
effect estimate (ETV at 10%tile, b¼-0.26, CI:-1.05,0.54; peak PM effect at
ETV at 36%tile, b¼-0.71, CI:-1.5,0.09; ETV at 90%tile, b¼0.28, CI:-1,1.55; ), as
the exposure to violence increases.
Conclusion: This research study adds to the literature by addressing the
main effect of prenatal air pollution on sleep and examine effect modifi-
cation between ambient air pollution and exposure to violence on sleep
patterns among children, 4-7 years old. As the literature expands on sleep
and sleep disparities, the sparseness of studies on children’s sleep high-
lights a research void that if addressed could mitigate the adverse impact
of child sleep disparities on long term health.

EFFECTS OF LONG COVID ON SLEEP HEALTH

S. Iacovides 1, E. Alzueta 2, P.B. Perrin 3, D. Yüksel 2, D. Ramos-Usuga 4,5, O.
Kiss 2, M. de Zambotti 2, M. Cortes 6, L. Olabarrieta-Landa 7, J.C. Arango-
Lasprilla 5,8,9, F.C. Baker 2. 1 The University of the Witwatersrand, Brain
Function Research Group, Faculty of Health Sciences, School of Physiology,
Johannesburg, South Africa; 2 SRI International, Center for Health Sciences,
Menlo Park, California, United States; 3Virginia Commonwealth University,
Department of Psychology, Richmond, VA, United States; 4University of the
Basque Country, Biomedical Research Doctorate Program, Leioa, Spain;
5BioCruces Bizkaia Health Research Institute, Barakaldo, Spain; 6 Icahn
School of Medicine at Mount Sinai, Department of Rehabilitation and
Human Performance, New York, United States; 7 Public University of
Navarre (UPNA), Health Sciences Department, Pamplona, Spain;
8KERBASQUE, Basque Foundation for Science, Bilbao, Spain; 9University of
the Basque Country, Department of Cell Biology and Histology, Leioa, Spain

Introduction: COVID-19 has infected millions of people worldwide with
growing evidence showing that those individuals may continue to show
persistent post-COVID symptoms (long COVID). The aim of this study was
to investigate sleep health in an international sample of individuals who
reported previously testing positive for COVID-19.
Materials and Methods: 1001 individuals who reported a positive diag-
nosis of COVID-19, across different geographical regions, including North
and South America, Sub-Saharan Africa, and Europe, completed an online
survey between March 4eJune 15, 2021. Self-reported sleep health was
assessed using the RU-SATED scale, as recalled before a COVID-19 diag-
nosis and as reported currently.
Results: Individuals reported a poorer overall current sleep health, with
poorer ratings across the six dimensions of sleep health (sleep regularity,
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satisfaction, alertness, timing, efficiency, and duration) compared to their
ratings as recalled before COVID-19 infection. Greater severity of symp-
toms during COVID-19 infection was the strongest predictor of poor cur-
rent sleep health (p < .001), independent of demographics, presence of a
pre-existing condition, and time since infection. Poor current sleep health
was associated with poorer current quality of life (p<.001).
Conclusions: Poor sleep health is evident in individuals with a history of
COVID-19, particularly those with more severe symptoms at the time of
their COVID-19 infection, and is associated with a poorer quality of life.
Clinicians and researchers should assess sleep health in COVID-19 survi-
vors and investigate long-term associations with their mental and physical
health, as well as potential benefits of improving sleep in this population.
Acknowledgements: Daniela Ramos-Usuga was supported by a predoc-
toral fellowship from the Basque Government (PRE_2019_1_0164). Dr
Stella Iacovides is supported by NRF Thuthuka funding from the National
Research Foundation of SA, and also NRF Incentive Funding for Rated Re-
searchers Programme. We thank all the COVID long haulers who partici-
pated in this study for their time, and colleagues that help distributing the
survey, especially Cristian Logatt.

EFFICACY OF A NOVEL ITERATIVE DEVICE AND MATERIAL

M. Murphy 1, K. Smith 2, J. Carollo 3, A. Desai 4. 1University of Detroit Mercy
Scool of Dentistry, Ortrhodontics, Rochester Hills, United States; 2 Sleep Dellas,
Chief Medical Officer, Frisco, United States; 3Dental Sleep Medicine of New
Jersey, Principle, Florham Park, United States; 4 The Shard, Pinciple, London,
United Kingdom

Efficacy of a Novel Iterative Device and Material

Kent Smith DDS D-ABDSM, D-ASBA1, John Carollo DMD, D-ABDSM, D-ASBA2,

Aditi Desai BDS, MSc, Pres. BSDSM, Mark T Murphy DDS, D-ABDSM4
1Sleep Dallas; 2Dental Sleep Medicine of NJ; 3The Shard London; 4Funktional
Sleep MI
Introduction: Launching a new device design or use of a new material
with optimistic expectations should always be undertaken with caution
and an ounce of skepticism. When this novel device and material was first
described in an IRB Abstract derivative report at the AASM, it was under
the umbrella of a patient and provider preference survey. In April 2020, the
broader availability post FDA clearance is providing strong early in-
dications of excellent efficacy.
Methods: An analysis of data from four treatment centers using this novel
device and material was undertaken. Patients were to be included if they
had a diagnosis of mild, moderate, or severe OSA confirmed by a physician,
and an AHI score >5 and a follow up study resulting in treatment success
or failure. Results would be grouped as Complete Success ¼ AHI <5,
Clinical Success ¼ 50% reduction and <10. All patients were to be treated
with the Novel ProSomnus EVO Iterative advancement device.
Results: 55 total consecutive patients were treated at four centers for
dental sleep medicine. 37 male and 18 female patients with an average age
of 53.3 ranging from 30 to 78 with pre and post data were included and
treated with a ProSomnus EVO. The initial AHIs ranged from 6.0 to 116.0
with an average of AHI pretreatment of 26.4 (15 mild, 23 moderate and 17
severe). Follow up testing for this group revealed an average overall
reduction in AHI of 75%, from 26.4 to 6.6. Overall, 62% resolved to below an
AHI of 5 (100% of mild, 65% of moderate and 24% of severe patients).
Similarly, 85% resolved to below an AHI of 10 and a 50% reduction (100% of
mild, 96% of moderate and 59% of severe patients)
Conclusions: This novel interactive device and material combination
appear, after early analysis, appear to yield significantly better results that
previous data has demonstrated. The literature suggests that legacy oral
appliance efficacies range from 50%-62% and other AADSM poster/ab-
stracts have reported similar precision milled, control cure PMMA appli-
ances in the 74% - 76% range. These results suggest a need for further
investigation of exceptional efficacy for this device design and material.
Support: No support was provided for this abstract
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ENHANCED SLEEP FROM USING A THERMOREGULATED PILLOW: REAL-
LIFE DATA FROM MOONA DEVICE

D. Testa 1, D. Stoikovitch 1, C. Juin 1. 1Moona, Levallois-Perret, France

Introduction: Body and ambient temperature have a significant influence
on sleep. This real-life study aims to evaluate the effects of temperature
regulation on sleep quality using a thermoregulated pillow.
Materials and Methods: The Moona device controls the temperature of a
pillow pad from 64�F to 95�F and has sensors to monitor sleep states
throughout the night. A total of 620 Moona users with more than 7 uses of
the device and who completed the initial questionnaire (18 profile ques-
tions) participated in this study from October 2019 to July 2021. Whether
users feel hot at night and how often has been assessed on that ques-
tionnaire, and users who feel hot during the night daily or several times a
week composed the “frequent hot sleepers” group. Sleep quality was
measured on a scale of 1 to 5 before the first use of Moona and after each
night of use.
The proprietary algorithm that detects sleep/wake states per 30-sec
epochs has been used to calculate the time spent asleep across the 11 first
uses for each Moona user. A total of 869 users have been included in this
analysis from October 2019 to May 2021.
A survey has been proposed toMoona users in June and July 2021. A total of
103 answers have been collected including 16 patients who reported
having been diagnosed with insomnia. Improvement of their insomnia
since first use of Moona has been assessed by a 5-point scale ( ‘much
better’, ‘somewhat better’, ‘about the same’, ‘somewhat worse’, ‘much
worse’). An improvement of the condition has been determined if the
patient answered ‘much better’ or ‘somewhat better’.
Statistical analyses have been performed on Python 3.7. Mean comparisons
have been accessed by student t-test with a significance level at p<0.05.
Results: The sleep quality reported by the user significantly increased with
the use of the Moona device (without use: 2.6/5, average over the last
seven uses: 3.7/5, t-test, p < 0.001). This sleep quality increased linearly
over the first ten uses of the device, from 3.4/5 to 3.7/5 (R2 ¼ 0.87).
Although frequent hot sleepers have a significantly lower initial sleep
quality than users who aren’t hot sleepers (2.5/5 vs. 3.2/5, t-test, p< 0.001),
the difference between these two groups disappeared with the use of the
Moona (3.8/5 vs. 3.7/5, t-test, p > 0.05). Users have had a significant gain of
23 minutes of sleep, from 391 minutes on the first night using Moona to
414 minutes on the eleventh (t-test, p < 0.001). Finally, the use of Moona
active cooling pillow pad has been shown to aid those suffering from
insomnia: 15 out of 16 insomniacs reported an improvement since using
Moona.
Conclusions: The present study findings showed that an active thermo-
regulated pillow like Moona enhanced sleep quality, increased total sleep
time and improved reported insomnia symptoms.
Acknowledgements: We acknowledge all users that have contributed to
this study.

ENHANCING SLOW WAVE ACTIVITY DURING SLEEP FACILITATES
MOTOR PERFORMANCE DURING A FATIGUING TASK THE NEXT
MORNING

M. Carro Dominguez 1, S. Huwiler 1, F. Stich 1, F. Aziri 1, R. Sala 1, A.
Trippel 1, C. Schmied 2, S. Meissner 1, R. Huber 3,4,5,6, N. Wenderoth 1,3,7, C.
Lustenberger 1,3,4. 1 ETH Zurich, Neural Control of Movement Lab, Institute
of Human Movement Sciences and Sport, Department of Health Sciences
and Technology, Zurich, Switzerland; 2University of Zurich, Department of
Cardiology, University Heart Center Zurich, Zurich, Switzerland; 3University
of Zurich, Center of Competence Sleep & Health Zurich, Zurich, Switzerland;
4 ETH Zurich, Neuroscience Center Zurich (ZNZ), University of Zurich,
Zurich, Switzerland; 5University of Zurich, Child Development Centre,
University Children’s Hospital, Zurich, Switzerland; 6University of Zurich,
Department of Child and Adolescent Psychiatry and Psychotherapy,
Psychiatric Hospital Zurich, Zurich, Switzerland; 7Campus for Research
Excellence and Technological Enterprise (CREATE), Future Health
Technologies, Singapore-ETH Center, Singapore, Singapore

Introduction: Slowwaves (SWs) during sleep are proposed to be central in
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restoring brain function. Yet, little is known about whether sleep modu-
lates performance fatigability as assessed by a repetitive finger tapping
task at maximal rate. Performing this task for 30s is characterized by
gradual slowing of the tapping rate. Supraspinal mechanisms have been
shown to play an essential role in evoking this decrease in performance but
whether such mechanisms benefit from restorative functions of sleep re-
mains to be tested. Here we investigated if SWs functionally influence
motor performance and resistance against fatigability, by applying audi-
tory stimulation known to enhance SWs and established the effect on
overnight changes in finger tapping performance.
Material and Methods: 18 healthy, middle-aged (30-57 years of age) male
participants underwent three nights in the sleep lab where one of three
auditory stimulation (stim) modalities were applied in a counter-balanced,
cross-over design (no stim, low volume stim, high volume stim). For the
results of this abstract, only the no stim and high volume stim nights were
analysed. Our finger tapping task consisted of 30 seconds of alternating
finger presses by the index andmiddle finger of the dominant hand. Finger
tapping was tested in the evening before and the morning after each sleep
period. Motor fatigability was quantified as a difference (p<.05) in mean
intertap interval (ITI) between the first and last 5 seconds of tapping using
linear mixed effect models. All values are cited as mean ± SE.
Results: Motor fatigability occurred in both evening and morning tapping
sessions but was significantly reduced (-18 ± 5%) in the morning session
(p<.05). Finger tapping was slightly asymmetric with transitions from
index tomiddle finger taps being significantly longer (ITI: 128 ± 6ms) than
vice versa (ITI: 108 ± 7 ms, p<.01). A significantly greater overnight
reduction in mean ITI for the index to middle finger transition was
observed in auditory stimulation (ITI: -7±3 ms) compared to no stimula-
tion (ITI: -3 ± 2 ms, p<.05).
Conclusions: These findings suggest that SW activity might modulate
motor performance during a fatiguing task. This effect was most pro-
nounced for the slowest finger, where there may be more room for motor
performance improvement. Further analyses will explore how auditory
SW stimulation affects sleep physiology and performance relevant aspects
in the motor or cognitive domain.
Acknowledgements: This work was conducted as part of the SleepLoop
Flagship of Hochschulmedizin Zürich and funded by the Swiss National
Science Foundation (PZ00P3_179795 to CL).

ERENUMAB IMPACT ON SLEEP ASSESSED WITH QUESTIONNAIRES AND
HOME-POLYSOMNOGRAPHY IN PATIENTS WITH MIGRAINE: THE
ERESON STUDY

G. Pellitteri 1, S. Pez 1,2, A. Nilo 1, A. Surcinelli 1, G.L. Gigli 1,2, C. Lettieri 3, M.
Valente 1,2. 1 Santa Maria della Misericordia University Hospital, Clinical
Neurology Unit, Udine, Italy; 2University of Udine, Department of Medical
Area, Udine, Italy; 3 Santa Maria della Misericordia University Hospital,
Neurology Unit, Udine, Italy

Introduction: Increasing evidence suggests that sleep and migraine share
a bidirectional relationship. Patients with migraine frequently report poor
sleep quality and excessive daytime sleepiness. In turn, sleep disruption
can be a trigger of migraine attacks, which often benefit of sufficient restful
sleep. Few previous studies used questionnaires to assess sleep changes in
patients treated with migraine-preventive medications. More extensive
polysomnography-based studies for this purpose were not available. The
main objective of our study is to investigate possible sleep changes in
patients with migraine treated with erenumab, a new monoclonal anti-
body towards calcitonin gene-related peptide receptor (CGRP-R).
Materials and Methods: This observational, prospective, open-label pilot
study was conducted at the Clinical Neurology Unit Headache Center of
Udine University Hospital between 2020 and 2021. Patients started
treatment with erenumab for migraine prevention. All patients completed
a series of questionnaires collected via face-to-face interviews at baseline,
after three and 12 months of therapy. We evaluated subjective sleep
quality and daytime sleepiness using the Pittsburgh Sleep Quality Index
(PSQI) and the Epworth Sleepiness Scale (ESS), respectively. At each time of
assessment, a home-polysomnography (home-PSG) was performed with a
self-applicable device (Sleep ProfilerTM, Advanced Brain Monitoring,
Carlsbad, California, USA). Migraine-related disability was also tested with
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Migraine Impact and Disability Assessment Scale and the Headache Impact
Test, 6th edition. Erenumab efficacy and safety in migraine prophylaxis
were also assessed using headache diaries.
Results: Twenty-nine patients completed three months of follow-up,
whereas 15 patients completed 12 months. We found a weak improve-
ment in daytime somnolence after three months of treatment, with
stronger results after 12 months (median ESS score from 6.0 to 4.0, p ¼
0.015); a significant improvement in subjective sleep quality (median PSQI
total score from 7 to 5; p ¼ 0.001) was also observed. Home-PSG showed a
significant increase in objective sleep efficiency, both after three (from 88.1
to 91.0, p ¼ 0.006) and 12 months (from 87.1 to 91.0, p ¼ 0.006) of treat-
ment. This outcome was related to the improvement of some parameters,
particularly the decrease in median wake time, wake after sleep onset and
awakening index. In addition, our data confirmed erenumab effectiveness
and safety in migraine prevention.
Conclusions: Our study demonstrated an improvement in both subjective
and objective sleep quality in patients treated with a migraine-preventive
therapy. Erenumab, in particular, does not cross the blood-brain barrier,
thus a direct action on sleep central pathways is not expected and
observed sleep changes could be due to migraine improvement itself. At
least in part, migraine and sleep share common anatomic structures,
neural pathways and signaling neurotransmitters. Neuropeptides like
CGRP and pituitary adenylate cyclase-activating polypeptide (PACAP) are
important migraine triggers. PACAP also plays a role in the hypothalamus
for sleep homeostasis. In animal models, it seems to act on sleep-wake
cycle pathway, clock genes expression and melatonin synthesis. However,
little is known about CGRP circadian variability or indirect central effects
due to peripheral modulation of CGRP with erenumab. Future studies are
needed to better understand the mutual influence between migraine and
sleep disorders.

ESTIMATED SLEEP-WAKE PATTERNS OBTAINED FROM A LARGE U.S.
SAMPLE BY HOME-BASED UNDER-MATTRESS MONITORING DEVICES

J. Zitser Koren 1,2, A. Cotton-Clay 3, V. Easwar 3, A. Kinsolving 3, P.
Kahn 3, C.A. Kushida 1. 1 Stanford, Division of Sleep Medicine, Stanford,
United States; 2 Sourasky Medical Center, Tel Aviv, Israel; 3 Fullpower
Technologies, Inc., Santa Cruz, United States

Introduction: Irregular sleep-wake schedules, characterized by high day-
to-day variability in sleep duration or timing, were recently associated
with cardiovascular disease and unfavorable metabolic profiles, such as
increased blood pressure and insulin resistance. Shift work has also been
associated with poor health outcomes including increased risk of diabetes,
obesity, hypertension and cancer. However, the prevalence of irregular
sleep-wake schedules in a large population has not been studied. This
study aims to characterize sleep-wake schedules in a large U.S. sample.
Materials and Methods: Descriptive analysis was performed on collected
de-identified data from 12507 users (46.9% female, mean age 48.5 ± 13.4
years) of a commercially available home sleep monitoring device (Sleep-
tracker-AI Monitor, Fullpower Technologies, California, USA). The device
passively monitors sleep using piezo-electric sensors that register the
forces exerted through the mattress. Only users with at least 300 days of
recordings between January 2019 and December 2019 were included in
this analysis. More recent data were excluded to avoid effects of the
pandemic. In order to understand sleep-wake schedules and regularity of
sleep, Total Sleep Time (TST) standard deviation (SD) and bedtime (BT) SD
were included as parameters. Users were divided into six different age
groups and weekly summaries of sleep parameters per subject were ob-
tained. Statistical analyses were performed using Python (Python Software
Foundation, version 3.8.3).
Results: 4,175,260 recorded nights were included in the analyses. In mi-
nutes, overall estimated TST SD across subjects’mean was 66.1 (18.7*) and
BT SD was 55.6 (20.5*). Importantly, for TST SD over the week, across
subjects only 25.0% (10.9%) of the variance is explained by the difference
between weekends and weekdays, and for BT SD this value is only 26.7%
(11.3%*); substantial variation remains even when considering only
weekdays. Population was arbitrarily divided in 6 groups by age: Group 1
(20-30), 2 (30-40), 3 (40-50), 4 (50-60), 5 (60-70), and 6 (70-80). The
estimated TST SD in age groups 1, 2, 3, 4, 5, 6 were as follows: 70.7 (20.0*),
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67.2 (18.0*), 66.8 (18.5*), 66.1 (18.4*), 63.4 (18.2*), and 60.5 (18.9*) minutes.
The estimated BT SD in each age group were: 62.1 (21.1*), 57.4 (19.4*), 57.0
(20.2*), 55.7 (20.0*), 51.6 (20.3*), and 46.7 (20.8*) minutes. When divided
categorically into 2 groups of regular or irregular sleep schedules (�60
mins TST SD and >60 mins TST SD respectively) we found the following:
67%, 61%, 60%, 58%, 53%, and 47% of Group 1, 2, 3, 4, 5 and 6 had an irregular
sleep-wake schedule, and 58.4% overall.
Conclusions: Irregular sleep duration and timing were common over all
age categories in this population, indicating that sleep habits might be a
common and treatable risk factor of cardiovascular disease. Interestingly,
this follows a clear age-dependent trend, with older age corresponding to
more regular sleep-wake schedules. This provides a possible and impor-
tant target for health policy. Furthermore, the ability to estimate sleep
parameters in the home environment represents a powerful tool for public
health campaigns.
*Standard deviation of mean sleep parameter SD

EVENING SCREEN TIME, SLEEP AND DIURNAL TYPE IN PRESCHOOL AND
PRIMARY SCHOOL CHILDREN

I. Marques 1, L. Pires 1,2, C. Bettencourt 1,2, F. Gomes 1,2, R. Almeida 1, D.
Ruivo Marques 3, A. Allen Gomes 1,2. 1 Faculty of Psychology and
Educational Sciences, University of Coimbra, Coimbra, Portugal; 2CINEICC
e FCT R&D Unit: Centre for Research in Neuropsychology and Cognitive
Behavioural Intervention, Coimbra, Portugal; 3University of Aveiro,
Department of Education and Psychology, Aveiro, Portugal

Introduction: The screen use seems to be increasing over the last years,
and has been associated with more sleep problems. The main goal of the
present study was to examine the relationships between evening screen
use, diurnal type (morningness-eveningness) and the sleep-wake patterns
(e.g., bed and rise times; sleep durations), in pre- and primary school
children. Furthermore, it was specifically intended to investigate whether
evening screen time would be a significant predictor of sleep variables,
when controlling for other potential predictors, namely diurnal type.
Additionally, we also compared sleep and psychological symptoms, ac-
cording to children’s school level and diurnal type.
Materials and Methods: The final sample encompassed a total of 605
children, being 186 (30.7%) pre-schoolers (4-6 years old; 48.4% girls), and
419 (69.3%) primary schoolers (7-9 years old; 49.5% girls). Diurnal type,
sleep patterns, psychological symptoms, and evening screen use, were
obtained through tutors'/parents’ responses to the Portuguese versions of
the Children’s ChronoType Questionnaire - Morningness/Eveningness
Scale (Werner et al., 2009), the Child Sleep-Waking Questionnaire
(Clemente, 1997; Bos et al., 2009), the Strengths and Difficulties Ques-
tionnaire (Goodman, 1997), and a set of questions developed to assess
evening (i.e., after dinner) time screen use (Gomes et al., 2018) e variables
relevant for the present work were evening screen use time/duration,
frequency (nights per week), how long before bedtime does the child stop
using screens, type of use (passive…active).
Results: Most children (89.8% pre-schoolers, 91.5% primary schoolers)
displayed evening screen use, with no statistically significant differences
between pre and primary schoolers (p ¼ .593) or between morning, in-
termediate and evening children (p ¼ .093). The majority (58.5% pre-,
61.7% primary schoolers) use screens all/nearly all nights. Screen evening
time averages were 56±35min (pre-schoolers) and 61±33min (primary
schoolers). At least one hour prior to bedtime, 19.8% of pre- and 16.1% of
primary schoolers interrupt screen usage. Psychological symptoms were
higher in primary (vs pre-primary) schoolers, and evening-type children.
The evening screen use variables (duration, and/or frequency, and/or type
of use) were significantly correlated with later sleep-wake schedules
variables (p <.001), shorter sleep periods (p <.001) and lower scores on
prosocial behavior (p <.001). A more active use was correlated with longer
sleep latencies (p <.001). Furthermore, in multiple hierarchical regression
analyses, the evening screen time was a significant predictor of several
sleep variables (bedtime and sleep period on school nights; sleep period,
bed and rise times on/prior to free days), after controlling for sex, schooling
level, and the children’s diurnal type.
Conclusions: Research on the evening screen use, in children, as a function
of diurnal type seems extremely scarce. Our results show that evening
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screen use relates to the children’s sleep, regardless of whether they are
morning-, intermediate- or evening-types.
Acknowledgements: This study was developed as part of larger research
project True TimeseMorningness-eveningness and time-of-day effects on
cognitive performances and emotional states: New lessons from children
and adolescents (PTDC/PSI-ESP/32581/2017; CENTRO-01-0145-FEDER-
032581), funded by Portugal 2020, Centro 2020, FEDER (UE), and FCT.

EVOLUTION OF A MOUTH BREATHER WITHOUT TREATMENT

L. Gimenez 1. 1RONCOALIAR, San Isidro, Argentina

Introduction: The purpose of this study is to cooperate with the whole
medical community engaged in the detection and prevention of OSA in
infants, by showing how we can help our patients by mere clinical
observation emainly when the patient is a child, for whom we are the
architects of his/her health and facial structure.
Materials and Methods: Based on pictures taken at different ages,
mandibular angle and lower facial height were measured. In the same
pictures, the appearance of adenoid facies was found, coincident with
symptoms of infant OSA. Considering these images, the aim is to determine
the opportunity of having a functional-orthopedic treatment which eas in
this case- could have prevented the irreversible facial transformation.
Timeline: 60 years.
Results: After analyzing the pictures which will be shown in the poster, we
have the following results:
WHEN SHOULD WE HAVE INTERVENED?
Undoubtedly, as soon as symptoms and signs of respiratory obstruction
appear, it is time to act. Let us bear in mind that the sooner we restructure
the position of the tongue, we will recover the trophic stimulus that it
exerts on the palate and on the floor of the nostrils. Let us remember that
the Nitric Oxide secreted in the body by the paranasal sinuses will be
essential for the sweep of microorganisms in the upper airway, and if these
sinuses are obstructed, we will not have their help during growth.
Let's understand that surgery empties the airway, but does not increase its
volume. That is only achieved with the help of an orthopedic treatment.
WHAT KIND OF APPLIANCES CAN YOU USE TO INTERCEPT MOUTH
BREATHING?
Any type of equipment that stimulates muscle and bone activity will be
useful. There are increasinglymore comfortable, more aesthetic appliances
for children. If we keep amandibular forward force for continuous hours or
more, the blood vessels of the propellant muscles become smaller, pre-
venting adequate blood flow. By decreasing its gas exchange, Lactic Acid
will accumulate. When the device is removed from the mouth, the pro-
pellant muscles will become hyper contractible (repeated involuntary
contractions) whereby the jaw will move forward, even when the chosen
device is not in the mouth all day. To sweep away the lactic acid, muscles
increase their blood vessels, reaching them undifferentiated cells that turn
into myoblasts, which will form new muscle fibers. This process will
maintain stability during growth.
Conclusions: It is suggested that a respiratory sleep alteration during
childhood impacts on the facial biotype, even after a tonsillectomy, if not
treated orthopedically in order to revert and/or modify in due time the
muscle and respiratory functions, which would lead to a factor that may
cause OSA in adults.
Acknowledgements: Dr Liliana Gimenez, Dr Florencia Poletti, Dr Andrea
Marti Garcia

GENDER- SPECIFIC ESTIMATES OF SLEEP PROBLEMS DURING THE
COVID- 19 PANDEMIC: SYSTEMATIC REVIEW AND META- ANALYSIS

V. Imani 1,2, A. Pakpour 3. 1pediatric health research center, Tabriz, Iran,
Islamic Republic of; 2Road Traffic Injury Research center, Tabriz, Iran,
Islamic Republic of; 3 School Of Health And Welfare, J€onk€oping University,
J€onk€oping, Sweden

Introduction: The outbreak of the novel corona virus disease 2019
(COVID-19) changed life styles world wide and subsequently induced in-
dividuals’ sleep problems. Sleep problems have been demonstrated by
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scattered evidence among the current literature on COVID-19; however,
little is known regarding the synthesised prevalence of sleep problems (i.e.
insomnia symptoms and poor sleep quality) formales and females sepa-
rately.
Materials and Methods: The present systematic review and meta- anal-
ysis aimed to answer the impor-tantquestion regarding prevalence of sleep
problems during the COVID-19 outbreak period between genders.
Usingthe Preferred Reporting Items for Systematic Review sand Meta-
Analyses guideline and NewcastleeOttawa Scalecheck list, relevantstud-
ies with satisfactory methodological quality searched for in five academic
databases (Scopus, PubMed Central, ProQuest,Webof Science, and
EMBASE) were included and analysed
Results: The protocol of the project was registered in the International
Prospective Register of Systematic Reviews (PROSPERO; identificationcode
CRD42020181644). Atotalof54papers(N¼67,722) in the femal e subgroup
and 45papers (N¼45,718) in the male subgroup were pooled in the meta-
analysis. The corrected pooled estimated prevalence of sleep problems was
24%(95% confidence interval [CI] 19%e29%)forfe-maleparticipants and
27%(95%CI24%e30%) formale participants
Conclusions: Although in bothgendersubgroups, patients with COVID-19,
health professionals and general popu-lations how edthehighest preva-
lence of sleep problems, itdidnotreachstatistical significance. Basedon
multivariablemeta-regression, bothgendergroupshadhigherprevalence of
sleep problems duringthelockdownperiod.Therefore,healthcarepro-viders
should pay attention to the sleep problems and take appropriate preven-
tive action.
Acknowledgements: C-YL was supported in part by a research grant from
the Ministry of Science and Technology, Taiwan (MOST109-2327- B -0 0 6
-0 0 5 ) .

HOW DOES AUSTRIA SLEEP? SLEEPING HABITS AND SLEEP PROBLEMS
BEFORE AND DURING CORONA

M. Schabus 1. 1University of Salzburg, Department of Psychology, Salzburg,
Austria

In the talk I discuss the sleeping habits and sleep problems before and
during the Corona pandemic. An alarming increase in sleep problems from
6-year-old primary school children to adolescents and older adults is
shown. Half of the interviewed adult Austrians (N¼968) sleep less than 7
hours and only 31% classify themselves as "good sleepers". Changes due to
the Corona pandemic and lockdown measures are also found across
different cultural groups (Austria/Germany, Brazil, Greece, Cuba, Ukraine)
and show, on the one hand, a high level of anxiety due to the pandemic
(78% of respondents). In addition, in non-system-relevant jobs we see a
consistent later going to bed and an extension of sleep times on working
days (13 min daily), which in total lead to a reduced "social jetlag". People
in system-relevant jobs also go to bed later and get up later, but show no
increase in sleep time on weekdays and even a reduction in sleep time on
days off (cf. Florea et al., 2021); overall, they also show a reduction in social
jetlag, albeit to a lesser extent.
We find cultural differences only of a general nature in the sense that
people in Greece and Ukraine go to bed and get up later than the other
cultural groups studied.
Among children and adolescents (N¼ 2,232), we find 74.8% less physical
activity during the Corona pandemic, 44.2% less exposure to daylight and
85% a strong increase in smartphone/tablet use during the pandemic or
lock-downs. In addition, a shift of the sleep-wake rhythm to later times (for
94%) &more bedtime, and yet a subjective deterioration in sleep quality is
also evident in that data. An alarming number of 33.3-45.3% depending on
the age group now even subjectively report sleep problems during the
pandemic (cf. Bothe et al., in preparation).

IMPACT OF COVID-19 PANDEMIC ON SLEEP OF UNDERGRADUATE
STUDENTS: A SYSTEMATIC LITERATURE REVIEW

R.L. Valenzuela 1, R.I. Velasco 1, M.P.P. Jorge, II 2. 1College of Medicine,
University of the Philippines Manila, Manila, Philippines; 2Department of
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Physiology, College of Medicine, University of the Philippines Manila, Manila,
Philippines

Introduction. COVID-19 has now infected over 187 million globally and
continually disrupts society. World universities and colleges have been
closed and have shifted to distance learning. This sudden change in living
environment aggravates pre-pandemic mental and physical vulnerabilities
of undergraduate students, including sleep. This systematic literature re-
view aims to describe the prevalence of sleep problems, circadian rhythm
disruption, sleep duration, sleep quality, insomnia symptoms, and psy-
chological factors affecting sleep of undergraduate students from various
global regions.
Methodology. A systematic search on March 2, 2020 for articles published
from January 1 to December 31, 2020 using the search words “COVID-19,”
“Coronavirus,” “Pandemic,” “Sleep,” “Mental Health,” and “Students” from
PubMed, Scopus, and Cochrane yielded 757 articles. After removing du-
plicates, and excluding articles not meeting the selection criteria, 26 arti-
cles were included. Criteria for selection were: article is originally open-
access and in English, participants are undergraduate students and not in
the postgraduate level, sleep outcomes were assessed via objective or
subjective tools, and participants did not belong to allied health courses.
Results. Included works came from the USA (5), Italy (5), Spain (1), China
(8), Bangladesh (2), UAE (1), Jordan (1), India (2), and Indonesia (1). All
included studies recorded data on sleep after stay-at-home orders. Point
prevalence of self-reported sleep problems varied across regions (n¼3092,
12.6% in China; n¼154, 32.5% in UAE; and n¼75, 70.7% in Spain) but was
increased when compared to values prior to stay-at-home orders (n¼571,
10.1% in China; n¼991, 31.4% in UAE; and n¼75, 37.3% in Spain). Therewere
also reported disruptions in sleep patterns in student populations from the
USA (n¼195), Italy (n¼103), and India (n¼3), delayed sleep times andwake
up times in Italian (n¼307, n¼809) and American students (n¼139,
n¼1222), reduced difference in sleep timing between weekdays and
weekends in American students (n¼139), irregular sleep and wake up
times in Chinese students (n¼323489) and UAE students (n¼775). Sleep
duration was also found to be increased when compared to pre-pandemic
levels; and was �7 hrs in the USA (n¼139, n¼1222), China (n¼2485),
Bangladesh (n¼1979, n¼3122), and Indonesia (n¼991). On the other hand,
sleep quality of students measured via the Pittsburgh Sleep Quality Index
varied across regions. Some studies in the USA found that sleep quality did
not change (n¼1222) but some found a significant worsening (n¼107) as
in Italian (n¼307) and Spanish students (n¼75). Furthermore, increased
stress, depression, anxiety, discrimination, shame, stigma, negative affect;
increased COVID-19 cases, increased digital media use; and living in a rural
residence, being unemployed, inaccurate knowledge of COVID-19, and
being a college student have been found to negatively influence sleep in
the USA (n¼1222), China (n¼4099, n¼995, n¼304167), Italy (n¼8177,
n¼307, n¼809), Spain (n¼75), and Bangladesh (n¼3122).
Conclusion. Results highlight the impact of stay-at-home orders on the
sleep of undergraduate students and reveal opportunities for local and
global institutions to intervene with policies and programs to promote the
well-being of this group.
Acknowledgments. We would like to acknowledge the authors who have
provided a copy of their works for this review.

IMPACT OF NEIGHBORHOOD AND ENVIRONMENTAL FACTORS ON
SLEEP HEALTH AMONG MIDDLE-AGED AND OLDER ADULTS IN THE
CANADIAN LONGITUDINAL STUDY ON AGING

S. Stranges 1, R. Rodrigues 1, K.K. Anderson 1, R. Alonzo 1, P. Wilk 1, G.
Reid 1, J. Gilliland 1, G. Zou 1, K. Nicholson 1, G. Guaiana 1. 1Western
University, London, Canada

Introduction: Emerging evidence emphasizes the importance of neigh-
borhood and environmental factors on sleep patterns. Neighborhood and
environmental effects may be opposing in terms of having a health
enhancing versus a health threatening effect, therefore it is important to
consider a range of factors together to determine the primary factors that
influence sleep. Our objective was to explore the neighborhood and
environmental correlates of sleep health in a population-based Canadian
sample.
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Methods: We used cross-sectional baseline data from the Canadian Lon-
gitudinal Study on Aging (CLSA), a survey of 30,097 community-dwelling
adults, aged 45-85. Self-reported sleep measures included sleep duration,
sleep dissatisfaction (vs satisfied/neutral), and sleep disturbances (diffi-
culty initiating or maintaining sleep). We used environmental data from
the Canadian Urban Environmental Health Research Consortium (CANUE)
linked to CLSA data at the postal code level. We explored built and social
environment variables (greenness, intersection density, dwelling density,
points of interest, material and social deprivation), ambient variables
(proximity to roadways, nighttime light, air pollution), and weather and
climate (temperature, humidity, pressure, precipitation). We used modi-
fied Poisson regression to estimate prevalence ratios (PR) for the associa-
tions between neighborhood and environmental variables and sleep
dissatisfaction and disturbances, and linear regression for sleep duration.
We estimated unadjusted associations, estimates adjusted for all envi-
ronmental variables, and estimates additionally adjusted for individual-
level socio-demographic and clinical variables.
Results: In our preliminary findings from our unadjusted analyses, we
observed a higher prevalence of sleep dissatisfaction among people
residing in the highest quintile of material deprivation relative to the
lowest quintile (PR¼1.11, 95%CI 1.02, 1.21), as well as sleep disturbances
(PR¼1.13, 95% CI 1.05, 1.22). Additionally, we observed shorter sleep
duration within the highest quintile of material deprivation compared to
the lowest (coefficient¼-0.13, 95% CI -0.20, -0.06). Higher levels of neigh-
borhood greenness were significantly associated with a lower prevalence
of sleep disturbances (PR¼0.71, 95% CI 0.56, 0.90) and longer sleep dura-
tion (coefficient¼0.34, 95% CI 0.10, 0.58). Full adjusted results will be
available for presentation at the conference.
Conclusion: Our findings provide novel evidence disentangling the rela-
tive importance of inter-related and competing environmental exposures
on sleep health in a population-based Canadian sample of middle-aged
and older adults.

IMPACT ON STRESS, MENTAL HEALTH, AND SLEEP QUALITY IN
HEALTHCARE PROFESSIONALS DURING THE COVID-19 PANDEMIC: A
FOLLOW-UP STUDY IN SPAIN

M. Moraleda-Cibri�an 1, I. Palomares-Gonell 1, J. Albares-Tendero 1. 1Centro
M�edico Teknon, Sleep Disorders Center, Barcelona, Spain

Introduction: The COVID-19 pandemic has caused a challenging situation
worldwide with a major health impact on vulnerable populations and
populations with high risk for COVID-19 infection, such as healthcare
workers. The purpose of the present study was to assess stress, anxiety,
depression and sleep quality on healthcare workers in charge of patients
with and without coronavirus in Spain from the first peak to the present
time.
Methods: Observational study of active healthcare workers aged 25-69
years in charge of patients with and without coronavirus. An on-line
questionnaire that included the perceived stress scale, the Goldberg anx-
iety and depression scale, the pre-sleep arousal scale and the Pittsburgh
Sleep Quality Index was completed at the beginning of the COVID-19
pandemic and six months later.
Results: Overall 563 questionnaires were included. Of them, 425 were
completed from April to July 2020 and 138 from January to October 2021.
The mean age was 43±9.4, 81% were women, and 75% physicians. Mod-
erate-severe stress was reported by 98% of subjects, positive screening for
anxiety and depression was identify in 55% and 79% of the study popula-
tion, and poor sleep quality in 97% of healthcare workers in charge of
patients with COVID-19. Anxiety was reported more frequently by females
(62% vs. 48%, p¼0.041) and singles (69% vs. 57%, p¼0.037). Healthcare
workers in charge of patients with COVID-19 compared with those in
charge of non-COVID patients showed more anxiety (59% vs. 43%, p¼0.02)
and depression symptoms (68% vs. 82%, p¼0.01). While regular sunlight
exposure reduced the frequency of anxiety and depression, and regular
physical activity of depression. Significant changes in sleep latency in
healthcare providers on charge of patients with COVID-19 were observed
throughout the pandemic, but not in global PSQI score.
Conclusions: Stress, mental health disturbance and poor sleep quality are
common in Spanish healthcare providers, particularly in those on charge
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of COVID’s patients. These findings persist throughout the different
pandemic waves.
Acknowledgements:We thank all the participants in the study. This study
was funded by the Spanish Sleep Society.

IMPROVEMENT OF SLEEP QUALITY SIX MONTHS AFTER TOTAL KNEE
ARTHROPLASTY

A. Alipourian 1, N. Farhadian 1, E. Zereshki 1, H. Khazaie 1. 1Kermanshah
university of Medical Sciences, Kermanshah, Iran, Islamic Republic of

Introduction: Total knee arthroplasty (TKA) is an accepted,effective
treatment to restore function, relieve pain, and improve the quality of life
in patients with advanced osteoarthritis. Onecomplication of this major
surgery is impaired sleep quality. This study examines the quality of sleep
in patients undergoing TKA before and after their operation
Materials and Methods: ALl relevant records were obtained using a sys-
tematic search in three online databases: PubMed, Scopus, and Cochrane
library. Out of the 177 recordsretrieved, only eight matched the inclusion
criteria. Due to the lack of sufficient data, only four studies entered the
meta-analysis. Values reported for sleep quality based on the Pittsburgh
Sleep Quality Index (PSQI) were extracted from patient records before and
after surgery. A random-effect model was used to analyze the data.
Results: The results of the meta-analysis show a significant difference in
the improvement of sleep quality after surgery at two time points of 4-6
weeks after surgery (SMD: -0.16; 95% CI: -1.05 to 0.74; P ¼ 0.0) and 3-6
months after surgery (SMD: -0.92; 95% CI: -1.61 to -0.24; P ¼ 0.0).
Conclusions: The results show that TKA generally improves the patients’
sleep quality. Although some studies reported disrupted sleep quality in
periods close to the surgery (especially in the early days after surgery), all
studies have reported improved sleep quality in the late postoperative
intervals.

INSOMNIA, SLEEP DISORDERED BREATHING AND CARDIOMETABOLIC
RISK FACTORS IN PATIENTS COMPLAINING OF PAIN IN THE
OROFACIAL REGION

M. Meira e Cruz 1,2,3,4,5, I. Santos 2, D. Gozal 6, C. Salles 5, I. Rocha 1, D.
Ettlin 7. 1Centro Cardiovascular da Universidade de Lisboa, Cardiovascular
Autonomic Function Lab, 1649-028, Portugal; 2Centro Cardiovascular da
Universidade de Lisboa, Lisbon School of Medicine, Sleep Unit, Lisbon,
Portugal; 3 European Sleep Center, Lisbon, Portugal; 4 Faculdade S~ao
Leopoldo Mandic, Neuroimune Pain Interface Lab, Campinas, Brazil;
5 International Center of Clinical Sleep Medicine and Research, Bahiana
School of Medicine and Public Health, Salvador, Brazil; 6University of
Missouri, Department of Child Health, Missouri, United States; 7University
of Zurich, Center of Dental Medicine, Zurich, Switzerland

Introduction: Insomnia and sleep disordered breathing (SDB) are the
most common sleep disorders, with a significant impact on health. These
two conditions frequently interact potentiating several problems. Cardio-
vascular and Metabolic disorders (CMD) are often linked to both insomnia
and SDB when occurring in isolation. Comorbid Insomnia and Sleep Apnea
(COMISA), was showed to increase the risk of CMD in different settings.
Persistent pain can also increase on CMD risk either through sympathetic
activation or via indirect factors involved in CMD pathogenesis (e.g.,
anxiety, depression, stress). Such burdens may aggravate pain perception
and further negatively impact on general health and well-being. Therefore
this study aimed on evaluating Insomnia, Sleep Disordered Breathing and
Cardiometabolic Risk Factors (CMRF) and their interactions in Patients
seeking care at an orofacial pain clinic.
Materials and Methods: Anonymized data of patients, both sexes, with
persistent orofacial pain (69,1% women), were extracted from the WISE, a
Swiss symptom collection platform, and analyzed. The sample was char-
acterized from a demographic perspective, on the presence of self-re-
ported SBD, on insomnia by aplying ISI and on its relation with
psychometric variables obtained through validated questionnaires. Prev-
alence data was estimated for insomnia (ISI>8), SDB (a positive answer for
snoring and/or apnea complaints) and COMISA (Insomnia + SDB) both
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regarding demographics and BMI, smoking history and drinking history.
Psychometric tests for anxiety (GAD-7), depression (PHQ-4 and PHQ-Str)
and pain catrasthophization (PCS) were applied ito assess psychosocial
stress factors acting as additional CMRF. Adescriptive statistical analysis
was used together with analysis of variance and multiple regression
models used to determine the associations between the variables under
study. The statistical significance was set at p � 0.05
Results: 1236 patients with orofacial pain complaints were enrolled (age
between 10 and 89 years old, 69,1% females).From the global sample, 384
patients (31,1%) reported insomnia, either subclinical (n¼184; 40,1%) or
clinical (n¼200; 43,6%) as defined by an ISI score > 8 and <15 or �15,
respectively. Regarding SDB, 310 patients (25,0%) confirmed snoring or
suffering from sleep apnea. Overall, 142 patients (11,5%) had COMISA. BMI
of patients with COMISA was higher than those with isolated insomnia
(p¼0,001) but not different from those with isolated SDB
(p¼0,972).Current smoking history was more frequent (p¼0,007) among
patients with COMISA (23,9%) than in patients with isolated conditions
(12% for insomnia and 22,0% for SDB). History of drinking was more
frequent (p¼0,007) in SDB (16,1%) and COMISA (14,1%) patients than in
insomniacs (7%). Psychometric measures of anxiety, depression, pain cat-
astrophizing, and stress were significantly higher for patients with COM-
ISA compared to patients with isolated conditions, and their differences
were clinically relevant between conditions.
Conclusions: Patients experiencing orofacial pain and who suffer from
OSA or COMISA have addidional CMD risks such as increased BMI and
increased alcohol consumption compared to those with insomnia alone.
Furthermore, COMISA patients scored highest on screening questionnaires
for anxiety, depression, pain catastrophizing, and stress, all of which may
further potentiate the risk for CMD.

IS PSEUDO-RBD A SEVERE FORM OF OSA?: FACTORS ASSOCIATED WITH
RBD MIMICKING BEHAVIORS IN OSA

M.-k. Kang 1, D.-s. Shin 1, H.C. Lee 1, W.-J. Lee 1, K.-Y. Jung 1. 1 Seoul National
University Hospital, Neuroscience Research Institute, Department of
Neurology, Jongno-gu, Seoul, Korea, Republic of

Introduction: Pseudo-RBD is defined as movement similar to REM sleep
behavior disorder(RBD) along with sleep segments in the REM or non-REM
sleep in association with opstructive sleep apnea(OSA). In patients com-
plaining of DEB, it is very difficult to distinguish between RBD and pseudo-
RBD. Because these two diseases have different treatment options and
prognosis, it is very important to distinguish between the two diseases.
Therefore, the authors attempted to identify factors related to pseudo-RBD
and to confirm the mechanism of pseudo-RBD by comparing the clinical
characteristics of RBD with OSA, pseudo-RBD, and OSA without RBD pa-
tient groups with VPSG.
Materials and Methods: FromMay 2017 to December 2020, patients aged
18 years or older who underwent PSG were selected for OSAwith an AHI of
5 or higher. Of the total 213 patients, 98 patients were finally enrolled and
divided into three groups: idiopathic RBDwith OSA, OSAwithout RBD, and
OSA with RBD-mimicking symtoms (pseudo-RBD) according to the diag-
nostic criteria of 'the International Classification of Sleep Disorders, third
edition'. Clinical features such as gender, age, and comorbidities were
compared, clinical presentation including questionnaires were compared,
and VPSG findings were compared.
Results: There was no significant difference in RBD symptoms using
RBDQ-KR and other questionnaires in three groups. In the pseudo-RBD
group, AHI was higher than in the iRBD with OSA group and the OSA
without RBD group(p¼0.033) , whereas the lowest saturation was the
lowest(p¼0.005). And among pseudo-RBD, severe OSA was 60.0% (15/25),
moderate OSA and Mild OSA were 20.0% each(5/25). In addition, REM/
NREM AHI ratio and supine REM/NREM AHI ratio in mild OSA were
significantly higher than those in moderate and severe OSA
group(p¼0.001, p¼0,001). REM AHI and supine REM/NREM AHI ratio were
the highest in psuedo-RBD group (42.80/hr, p¼0.000, 1.77 p¼1.77), In
contrast, the iRBD with OSA group had the lowest REM AHI and supine
REM/NREM AHI ratio. Total arousal index and REM or NREM arousal index
did not showany significant difference in the three groups, but during REM
sleep, the respiratory arousal index was the highest in pseudo-RBD at
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17.40/hr, followed by the second highest at 15.38/hr in OSA only group (p
¼0.009). Also, the REM/NREM respiratory arousal index ratio was the
highest in the pseudo-RBD group at 1.36 and the second highest at 1.14 in
the OSA only group.
Conclusions: In iRBD with OSA, modest and severity of AHI were NREM
dominant. And in pseudo-RBD, AHI was the highest and lowest oxygen
saturation was lowest, so it was consistent with previous studies in that
pesudo-RBD is a more severe form of OSA. However, it was a new finding
that REM/NREM AHI ratio in supine position and REM/NREM respiratory AI
ratio were significantly high in pseudo-RBD, and that it occurred even in
mild tomoderate OSA. In conclusion, respiratory event-related arousal will
contribute to DEB in pseudo-RBD, and even if not severe OSA, the REM/
NREM AHI ratio and REM/NREM respiratory arousal index can be consid-
ered as important factors and this will eventually trigger DEB.

LAXATIVE USE IS ASSOCIATED WITH WORSE SLEEP QUALITY AND
INSOMNIA SYMPTOMS IN MIDDLE-AGED PATIENTS CROSS-
SECTIONALLY ANALYZED IN FIRST NIGHT IN-LABORATORY
POLYSOMNOGRAPHY

Y. Costa 1,2, B. Murray 1,2, M. Boulos 1,2. 1 Sunnybrook Health Sciences Centre,
Hurvitz Brain Sciences Program, Sunnybrook Research Institute, Toronto,
Canada; 2University of Toronto, Institute of Medical Science, Toronto, Canada

Introduction: Chronic constipation is a common gastrointestinal disorder
resulting in functional impairment and reduced quality of life in the
elderly. Recent research has indicated that constipation may also nega-
tively affect sleep quality, based on self-report questionnaires. Addition-
ally, prior literature has demonstrated a relationship between constipation
and self-reported insomnia. However, the impact of constipation on
objective metrics of sleep quality has remained underexplored. Thus, the
objective of our study was to characterize 1) the relationship between
laxative use (a surrogate for constipation) and objective sleep metrics, and
2) the relationship between laxative use and self-reported insomnia
symptoms in a convenience sample of middle-aged/elderly patients who
completed in-laboratory polysomnography.
Materials and Methods: We cross-sectionally analyzed first-night diag-
nostic in-laboratory polysomnography data for 2946 patients over the age
of 40 (mean age 60.5 years; 48.3% male). Laxative use and medical
comorbidities were obtained through self-reported questionnaires. Patient
insomnia symptoms were based on self-report. Associations between
laxative use and objective sleep quality were analyzed using multivariable
linear regression models. Associations between laxative use and insomnia
were assessed using multivariable logistic regression models.
Results: After adjusting for age, sex, body mass index, total recording time
and relevant comorbidities, laxative users had a 7.1% lower sleep efficiency
(p<0.001), 25.5-minute higher wake after sleep onset (p<0.001), and a
29.4-minute lower total sleep time (p<0.001) than patients not using
laxatives. Laxative users were found to be at greater odds of reporting
insomnia symptoms (OR ¼ 1.7, p¼0.024) than patients not using laxatives.
Conclusions: Laxative use is associated with impairments in objective
sleep quality. Patients using laxatives were also at greater odds of
reporting insomnia symptoms.
Acknowledgements: Dr. Mark Boulos's research program received sup-
port from the Mahaffy Family Research Fund.

LONGITUDINAL ASSOCIATIONS OF INSUFFICIENT SLEEP DURATION AND
INSOMNIA WITH OBESITY FROM ADOLESCENCE TO YOUNG
ADULTHOOD IN THE GINIPLUS AND LISA STUDIES

M. Wang 1,2, C. Flexeder 1,3, A. Kilanowski 1,2,4, S. Kress 5,6, T.
Schikowski 5, A. Peters 1,7, M. Standl 1. 1 Institute of Epidemiology,
Helmholtz Zentrum München e German Research Center for Environmental
Health, Munich, Germany; 2 Institute for Medical Information Processing,
Biometry and Epidemiology, Pettenkofer School of Public Health, LMU
Munich, Munich, Germany; 3 Institute and Clinic for Occupational, Social
and Environmental Medicine, University Hospital, Ludwig Maximilians
University of Munich, Munich, Germany; 4Department of Pediatrics, Dr. von
Hauner Children’s Hospital, University Hospital, Ludwig Maximilians
S83
University of Munich, Munich, Germany; 5 IUF-Leibniz Research Institute for
Environmental Medicine, Düsseldorf, Germany; 6Medical Research School
Düsseldorf, Heinrich Heine University, Düsseldorf, Germany; 7Chair of
Epidemiology, Ludwig Maximilians University of Munich, Munich, Germany

Introduction: Insufficient sleep and insomnia in childhood were reported
to increase risk of being overweight/obese in adulthood. However, the
causality and direction of the association remain unclear. This study aimed
to assess longitudinal associations of insufficient sleep and insomnia and
changes over time on overweight/obesity.
Materials and Methods: Questionnaire-based information on sleep
duration, insomnia and body mass index (BMI) was obtained from two
German birth cohorts, GINIplus and LISA. A total of 1665 adolescents (15-
year follow-up) with complete data were followed up to young adulthood
(20-year follow-up). Insufficient sleep was defined as sleep duration < 8
hours for adolescents and < 7 hours for adults. Each unfavorable sleep
behavior (Insufficient sleep and insomnia) was categorized into four
groups, describing presence/absence at both time-points or at either one
time-point. Overweight/obesity was defined as BMI z-score (WHO) above
one standard deviation for adolescents and as BMI above 25kg/m2 for
young adults. The associations between unfavorable sleep behaviors and
adult overweight/obesity were analysed using logistic regression, adjusted
for potential confounders. Interaction of the associations with sex was
tested. The role of polygenic risk scores (PRS) for BMI were tested in a sub-
sample with available genotype information (n¼774). Furthermore, we
tested the change in overweight/obesity over time in relation to insuffi-
cient sleep and insomnia in young adulthood.
Results: The prevalence of insufficient sleep, insomnia and overweight/
obesity among adolescents was 17.7 %, 13.8 %, and 11.4% respectively, and
17.5%, 20.8%, and 16.9% among young adults respectively. Compared with
participants who reported sufficient sleep at both time-points, those with
insufficient sleep only in young adulthood had an increased risk of young
adult overweight/obesity (odds ratio (OR)¼2.02, 95%confidence interval
(CI)¼1.42-2.88), regardless of insufficient or sufficient sleep during
adolescence. Compared with participants without insomnia at both pe-
riods, participants with insomnia at both time-points had an increased risk
of adult overweight/obesity (OR¼2.05, 95%CI¼1.20-3.47), while no sig-
nificant finding was observed in those reporting insomnias only at one
time-point. There results remained stable when adjusting for BMI during
adolescence.
Interaction analysis indicated significantly stronger effects in females than
males, with females having unfavourable sleep behaviors at both time-
points showing a higher risk of adult overweight/obesity. The PRS for BMI
was associated with an increased risk of adult overweight/obesity
(OR¼1.45, 95%CI¼1.18-1.77), but no significant interaction effect with
unfavourable sleep behaviors was observed.
In addition, compared with normal BMI at both time-points, overweight/
obesity only in young adulthood or at both time-points was associated
with young adult insufficient sleep (OR¼1.61, 95%CI¼1.06-2.45; OR¼2.01,
95%CI¼1.31-3.07, respectively). Furthermore, only overweight/obesity at
both periods was associated with an increased risk of adult insomnia
(OR¼1.76, 95%CI¼1.16-2.67), but not overweight/obesity at only one time-
point.
Conclusions: Insufficient sleep only presented a cross-sectional associa-
tion with overweight/obesity, while long-term insomnia in adolescence
and young adulthood was associatedwith young adult overweight/obesity,
and vice versa, indicating a bidirectional association. Improving unfavor-
able sleep behavior might prevent development of overweight/obesity
later in life.
Acknowledgements: The authors thank all families’ participation in the
GINIplus and LISA studies and all members of the GINIplus and LISA Study
Groups.

“MY CHILD SLEEPS POORLY, BUT I JUST CAN’T DO IT”: PARENTAL
BARRIERS TO BEHAVIOURAL SLEEP INTERVENTIONS AND LINKS TO
AUTO-VIDEOSOMNOGRAPHY.

H. Whittall 1, M. Kahn 1, N. Barnett 2, M. Gradisar 1. 1 Flinders University,
College of Education, Psychology and Social Work, Bedford Park, Australia;
2Nanit, Research Department, New York, United States



Abstracts Sleep Medicine 100 (2022) S1eS307
Introduction: Paediatric insomnia is believed to affect between 20-30% of
infants. Research into interventions for infant sleep have revealed behav-
ioural sleep interventions (BSI) as some of the most efficacious in
improving infant sleep quality. Despite this, many parents are deterred
from implementing BSIs, up to 30% of families do not benefit, and levels of
attrition are high. This study aimed to identify the main barriers of BSI
implementation as perceived by parents, as well as possible solutions to
reduce the impact of these barriers. We further aimed to compare parents
of infants with sleep problems who are willing to implement BSIs
compared to those not prepared to use these interventions in their
parental self-efficacy, cry tolerance, and endorsement of scientific inquiry.
Materials and Methods: A total of 775 parents of infants aged 3-18
months with a reported sleep problem completed an online survey, which
included items regarding barriers to BSI Implementation, the Maternal Self
Efficacy Questionnaire, items regarding parental cry tolerance, and ques-
tions related to endorsement of scientific inquiry. Infant sleep was
assessed via auto-videosomnography, using Nanit camera monitors for 14
nights.
Results: Of the parents who indicated their child had a sleep problem but
had not yet implemented BSIs (N¼434), difficulty coping with infant
crying (39.9%) and guilt (36.4%) were the two most frequently endorsed
barriers to trying these interventions. Many parents reported that more
education on how to implement the technique (50%), having access to an
app to facilitate implementation (35.5%), and more supporting scientific
evidence (33.9%) would help them consider trying BSIs.
We thenwanted to further compare parents whowould not consider sleep
training versus parents who would consider trying sleep training. Gener-
alized estimating equations revealed that parents who would consider
trying sleep training had infants with significantly shorter night-time
sleep (9.36 vs 9.7 hrs, p <.001), who woke more frequently (4.9 vs 4.1
awakenings , p <.001), and whose parents visited the crib more often
throughout the night (3.2 vs 2.5 visits, p ¼ .003). Moreover, parents who
found infant crying less distressing were more willing to try sleep training
(p ¼.032). Groups did not differ on measures of maternal self-efficacy (p¼
.191), or scientific inquiry (p¼ .595).
Conclusions: Parents of infants with a sleep problem report that difficulty
coping with infant crying and guilt are the two main barriers associated
with BSI implementation. Parents reported that more education, the use of
an app, andmore scientific evidencewould help them consider trying BSIs.
Unsurprisingly, parents who would consider trying BSIs had poorer
objectively measured infant sleep and found infant crying less distressing
compared to parents not willing to try BSIs. Contrary to expectations, there
were no differences in maternal self-efficacy or endorsement of scientific
inquiry between groups whowould/would not consider trying BSIs. Future
research should consider whether the solutions endorsed by parents in
this study help to overcome the barriers experienced associated with sleep
training.
Acknowledgements: I would like to acknowledge the team at Nanit for
assisting with data collection for this study.

NATURALISTIC STUDY OF ENVIRONMENTAL FACTORS IMPACTING SLEEP
QUALITY IN YOUNG ADULT COLLEGE STUDENTS

K. Sexton-Radek 1. 1 Elmhurst University, Psychology, Elmhurst, United States

Introduction: Sleep quality is compromised in young adult college stu-
dents. Research studies have identified cognitive decline in terms of
grades, iniative in the classroom, participation in courses,reduced sus-
tained study times have been noted. In addition to these factors, the
everyday experiences of the college student, such as exposure to noise and
natural light levels may affect their sleep.
Materials and Methods: Sleep log, Self-report measures of sleep quality,
Mood level, Morningness versus Eveningness scale, random sampling
using phone app of light and sound. Light and sound meter data from
common campus sites will be presented.
Results: Sleep log data indicate variable sleep patterns and sleep eficiency
scores ranging from 67-99%. The app data collected by participants of noise
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and light indicated noise levels of 33db, on average for daytime recordings
and 71db, on average for nighttime recordings with considerable vari-
ability. Overall, students in the residential community had higher levels
than commuter students.
Conclusions:Young adult college students have compromised sleep
quality secondary to their choices in schedule rather than sleep. It is
possible that a portion of the young adult college students' sleep quality is
distorted by influence of light and noise factors. A controlled student to
examine this further is planned.
Acknowledgements:

NEW PERPESCTIVE IN DRUG INDUCED SLEEP ENDOSCOPY

M. Arigliani 1, C. Arigliani 2. 1Vito Fazzi Hospital, ENT Department, Lecce,
Italy; 2Campus Bio-Medico University of Rome, Unit of Anaesthesia,
Intensive Care and Pain Management, Roma, Italy

The design of the 5VsEs machine was conceived to solve some of the
method issues, including endoscopic pattern classification methods, drug
infusion techniques, interoperator interpretive variability, and lack of
standardization of the same procedure. etc. reported in the literature.
With the 5VsEs prototype, the operator can continuously evaluate the ki-
netic and pharmacodynamic profiles of the drugs and all the decision
parameters during the procedure and during the re-evaluation in the post-
analysis and research, which are indispensable for a correct evaluation in
the post-analysis of the endoscopic pattern together with the BIS data and
the polygraph results. All in a single monitor.
The 5VsEs project solves the technical problems that prevent the complete
recording of the DISE procedure because it homogenizes the response
latencies of the instruments used during DISE (video-endoscopy, polyg-
raphy, Bispectral index, TCI pump, others according to the set up): this has
allowed to create a single monitor that the operator uses during the
execution of the procedure and makes possible an integral multi-
parametric storage indispensable for post-analysis and research.
The operator using this new technical solution immediately notices an
ergonomics and comfort not found in any known setting. This storage
mode, recalling the black box in aeronautics, has repercussions of great
interest since it facilitates forensic protection, comparability of data during
multicenter studies, facilitates any research concerning the world of
endoscopy in induced sleep. It also benefits teaching, telemedicine and
teleconsultation.
The following medical devices are part of the 5VsEs prototype: a flexible
endoscope, a compatible camera, an American Academy of Sleep Medicine
AASM-compliant home sleep apnea testing device, an oximeter, a BIS
system, a TCI pump, and a medium latency auditory evoked potential
(MLAEP) system.
The first application of the potential for post-analysis with 5VsEs was a
study analyzing the response of the MLAEPi vs. the BIS in order to analyze
the mid-latency auditory evoked potential index (MLAEPi), compared to
the standard bispectral index (BIS), as a method to assess the level of
sedation in drug-induced sleep endoscopy (DISE).
In this controlled clinical study on a sample of 99 patients with obstructive
sleep apnea (OSA) or snoring, we compared the MLAEPi with the BIS after
propofol infusion during the standard DISE technique in order to define
the MLAEPi values within the observation window of the procedure. The
DISE procedure was divided into eight phases, and we collected both
MLAEPi and BIS data values from the same patient at each phase.
The standards and design of this study confirmed that an index derived
from MLAEPs is a useful alternative to BIS in DISE with propofol.
The most important finding from this study was a more rapid response of
the MLAEP than the BIS. This was most evident as the procedure
approached the observation window phase, and it made the DISE pro-
cedure more reliable in diagnosis because it avoids the diagnostic error of
labeling the event shown on the monitor as obstructive apnea when it
might be an undesirable central apnea induced by propofol.
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NIGHT-SHIFT WORK, BREAST CANCER INCIDENCE AND ALL-CAUSE
MORTALITY

X. Lin 1, W. Chen 2, F. Wei 3. 1 Fujian Medical University, Department of Breast
Surgery, Fujian Provincial Maternity and Children’s Hospital of Fujian
Medical University, Fuzhou, China; 2 Sun Yat-sen University, Guangzhou,
China; 3 Fujian University of Traditional Chinese Medicine, Fuzhou, China

Introduction: Night-shift work exposure is proposed to link to a wide
range of health issues, especially carcinogenesis and lethality. However,
the epidemiological associations among night-shift work exposure, breast
cancer incidence and all-cause mortality remain inconclusive.
Materials andMethods:We performed an updated systematic review and
meta-analysis to confirm the potential associations among night-shift
work exposure, breast cancer incidence and all-cause mortality.
Results: A total of 31 prospective cohort studies, containing 9.3 million
participants, 31244 incident breast cancer cases, 12728 cancer-related
deaths, 7882 cardiovascular end points and 30807 all-cause mortalities
were included. In sum, the summary RR of incident breast cancer for an
increase of night-shift work was 1.029 (95% CI 1.003-1.055). Compared
with standard day worker, female night-shift workers had a statistically
significantly increased RR (1.086, 95%CI 1.032-1.142) for breast cancer
incidence in subgroup of >10 years. Moreover, a positive association was
revealed in subgroup studies of rotating night-shift work (RR ¼1.053, 95%
CI 1.018-1.090). Besides, significant increased risk of cardiovascular mor-
tality was demonstrated in night-shift work group (RR ¼1.031; 95% CI
1.006-1.057).
Conclusions: Our systematic review and meta-analysis provides strong
evidences to support the positive associations among night-shift work
exposure, breast cancer incidence and cardiovascular mortality. Overall,
night-shift work exposure significantly increased the risk of breast cancer
morbidity by: 2.9% for total, 8.6% for subgroup of more than 10 years and
5.3% for rotating night-shift work. In addition, night-shift work increases
the risk of cardiovascular mortality by 3.1%.
Acknowledgements: This work was supported by funds from the China
Postdoctoral Science Foundation (2017M610570) and Training Project
Funding Plan of Youth Innovative Talents of Fujian Provincial Maternity
and Children’s Hospital (YCXB 18-01).

NIGHT-TO-NIGHT VARIABILITY OF SLEEP QUALITY USING ODDS RATIO
PRODUCT: AN ASSESSMENT OF 14-31 NIGHTS OF IN-HOME
POLYSOMNOGRAPHY

A. Bender 1,2, K. Lambing 1, B. Ariyibi 1, N. Nematollahi 3, B. Gerardy 4, M.
Younes 5. 1Cerebra, Winnipeg, Canada; 2University of Calgary, Faculty of
Kinesiology, Calgary, Canada; 3University of Manitoba, Statistics, Winnipeg,
Canada; 4Younes Research Technologies, Winnipeg, Canada; 5University of
Manitoba, Winnipeg, Canada

Introduction: There is a paucity of research on sleep quality using
objective polysomnographic data measured in an in-home environment
under real-world conditions. In the present study, we assessed objective
sleep quality using Odds Ratio Product (ORP) to understand the variability
of sleep quality within and between individuals across multiple nights.
Materials and Methods: 18 participants (age 40.2±10.5; 9 females)
recorded their sleep with in-home PSG over 14 to 31 nights. Sleep quality
was measured using ORP (derived from frontal EEG channels) across the
duration of the recording (ORPTRT). The ORP data were analyzed to assess
both between- and within-subject variation to determine the night-to-
night variability of sleep quality. Subjective sleep quality was assessed at
baseline using the Pittsburgh Sleep Quality Index (PSQI) and was corre-
lated with ORPTRT. Subjects tracked their activities (e.g., exercise, sub-
stances, light exposure) daily.
Results: Therewas an average of 20.1 (±3.5 SD) PSG nights recorded across
24.3 (± 2.9) days. At baseline, participants had an average PSQI Global
Score of 5.3 ± 2.5. Six (33%) participants had PSQI scores >5, which re-
flected poor sleep quality. Over the duration of the study, participants had
an average ORPTRT of 1.20 (±0.32). Participants also had a range in vari-
ability in sleep depth and quality between nights of 0.68 (±0.44). The
between-subjects variation of average ORPTRT was large (1.83) and the
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within-subjects variation of average ORPTRT was small (0.036). Poorer
PSQI global scores were associated with higher variability in ORPTRT such
that greater variability in ORPTRT across nights was associated with worse
subjective sleep quality (r¼ 0.47,p¼ 0.05).
Conclusions: These results highlight the utility of ORP in capturing dif-
ferences between subjects in sleep quality across 20 nights. While there
were large differences between subjects, the variability across nights
within subjects was small. Individuals who did have high variability across
nights were more likely to report poorer subjective sleep quality at base-
line. Further research could focus on what specific daily activities and
lifestyle factors contribute significantly to variation in sleep quality across
nights.

NOCTURNAL PARENTAL INVOLVEMENT IN INFANT SLEEP IS
ASSOCIATED WITH WORSE PARENTAL SLEEP, BUT ONLY AMONG
FATHERS.

M. Lucchini 1, D.J. Rodriguez 1, N. Pini 1, S. Thakur 2, W.P. Fifer 1, N.
Barnett 2. 1Columbia University Irving Medical Center, New York, United
States; 2Nanit, Research Department, New York, United States

Introduction: Excessive parental involvement in infant sleep has been
shown to have detrimental effects on infant sleep health, leading to longer
sleep latency, more and longer nocturnal awakenings and shorter sleep
duration. However, less is known about the associations between parental
involvement in infant sleep and parental sleep health. While sleep is ex-
pected to be temporarily and partially disrupted in the postnatal period, it
still serves an essential role in several physical and mental health domains
for the parent and has been shown to significantly affect the parent-child
relationship. Thus, we investigated the associations between parent
nocturnal interventions in infant sleep and parental sleep duration and
subjective quality, accounting for infant’s age, infant nocturnal sleep
duration and number of awakenings, and parental perceived stress. We
also investigated whether these associations differed in mothers and
fathers.
Materials and Methods: Ethical approval was obtained by the New York
State Psychiatric Institute and Advarra Institutional Review Boards. The
cohort was comprised of N¼576 infants (age 9.1±1.8 months,49.6% male)
who were recruited among the customer base of the Nanit baby monitor.
Information on infant nocturnal sleep duration, number of awakenings
and parent interventions were captured via Nanit videosomnography
(average nights recorded 11.9±2.2), while information on infants age,
parental sleep (Pittsburgh Sleep Quality Index) and stress (Perceived Stress
Scale) were collected via questionnaires on REDCap (75.8% mothers,23.6%
fathers).
Results: Parental nocturnal sleep duration was 6.9±1.0h, parental sleep
quality was 11% very good, 65% fairly good,18% fairly/very bad. The average
number of parent nocturnal interventions was 1.4±1.9 and parental
perceived stress was 14.6±6.3. Infant nocturnal sleep duration was
10.2±1.2h and number night awakenings was 3.1±1.4.
More parental nocturnal interventions, higher parental perceived stress
and shorter infant nocturnal sleep duration were associated with shorter
parental sleep duration (parent nocturnal interventions b¼-
0.07±0.03,p¼0.01;infant nocturnal sleep duration b¼0.20±0.04,p<0.001;
perceived stress b¼-0.02±0.007,p<0.001), and poorer parental sleep
quality (parent nocturnal interventions b¼-0.15±0.07,p¼0.02;infant
nocturnal sleep duration b¼-0.20±0.09;p¼0.02, perceived stress
b¼0.11±0.02,p<0.001).
When stratified by caregiver type, we found that there were no differences
in parental sleep duration and quality, infants’ age, infant nocturnal sleep
duration, night awakenings and number of parent nocturnal interventions
between mothers and fathers, but reported levels of perceived stress
differed (mothers 15.04±6.3;fathers 13.47±6.3,p¼0.02). For mothers,
shorter infant nocturnal sleep duration and higher perceived stress were
associated with shorter sleep duration (b¼0.23±0.05,p<0.001;b¼-
0.03±0.008,p<0.001 respectively) and worse sleep quality
(b¼0.23±0.05,p<0.001;b¼-0.03±0.008,p<0.001 respectively). On the
other hand, for fathers more parental nocturnal interventions were asso-
ciated with shorter sleep duration (b¼-0.09±0.04,p¼0.05) and worse
quality (b¼-0.09±0.04,p¼0.05).
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Conclusions: Our results indicate that the number of parental nocturnal
interventions affects parental sleep duration and quality. Stratified ana-
lyses by caregiver type, highlighted that maternal sleep is affected by
perceived stress and infant nocturnal sleep duration, while paternal sleep
is affected by parent nocturnal interventions. These results warrant further
investigation into the potential detrimental effects of excessive parental
involvement in infant sleep on parental sleep and overall health.

ORIENTING CAUSAL RELATIONSHIPS BETWEEN SLEEP AND ADIPOSITY
TRAITS USING MENDELIAN RANDOMISATION

B. Hayes 1, M. Vabistsevits 1, T. Robinson 1, R. Martin 1, D. Lawlor 1, R.
Richmond 1. 1University of Bristol, Population Health Sciences, Bristol,
United Kingdom

Introduction: Poor sleep and obesity are problems that permeate
throughout much of the UK population. Previous studies have found
increased odds of obesity in relation to an evening-preference chronotype,
occurrence of insomnia symptoms, and both short (<6h) and long (>9h)
sleep duration. Many studies have also found that individuals involved in
night shift work are more likely to become overweight or obese. However,
it is difficult to determine direction of effects in many of these studies.
This study aims to use Mendelian randomisation (MR) to explore the
causal direction of effect between sleep and adiposity traits. MR is an
approach that utilizes genetic variants associated with potentially modi-
fiable risk factors as instruments to estimate causal effects on outcomes.
Materials and Methods: We obtained genetic variants strongly
(p<5�10�8) associated with sleep traits (chronotype, insomnia, sleep
duration, napping during the day, daytime sleepiness, and ease of getting
up in the morning) and adiposity traits (hip circumference (HC), waist
circumference (WC), body fat percentage (BFP), body mass index (BMI),
childhood body size (CBS), and waist-to-hip ratio (WHR)) from published
genome-wide association studies (GWAS). Two-sample bidirectional MR
was performed to investigate causal relationships between traits.
Results: When looking at adiposity effects on sleep traits, we found
increased morning-preference per SD increase in BMI [beta¼0.035, 95%
CI¼0.062,0.008], and an increase in ease of getting up per SD increase in
both WC [0.028, 0.001,0.055] and BMI [0.024, 0.007,0.040]. Insomnia was
increased per SD increase in BMI [0.039, 0.023,0.055]. We observed
increased daytime sleepiness per SD increase in WC [0.033, 0.017,0.048],
BMI [0.026, 0.015,0.037], CBS [0.005, 0.001,0.009] and HC [0.019,
0.006,0.033]. We found a decrease in napping per SD increase in CBS
[-0.007, -0.013,-0.001] but increased napping per SD increase in HC [0.023,
0.003,0.043], WC [0.053, 0.030,0.075], BFP [0.032, 0.012,0.053] and BMI
[0.039, 0.024,0.054]. Sleep duration decreased per SD increase in HC
[-0.043, -0.067,-0.020], WC [-0.049, -0.049,-0.021], BMI [-0.044, -0.062,-
0.026] and CBS [-0.012, -0.020,-0.004].
For sleep trait effects on adiposity, a reciprocal positive relationship was
found for insomnia on BMI, daytime sleepiness on HC, and napping on HC,
WC, BFP and BMI. We also found an increase in CBS per SD increase in
morning-preference [0.089, 0.140,0.038], and an increase in HC [0.332,
0.162,0.502], WC [0.407, 0.257,0.557], and BFP [0.364, 0.235,0.493] per SD
increase in insomnia symptoms. We also found an increase in WHR per SD
increase in napping [0.190, 0.038,0.342].
Conclusions: Using an MR approach, we investigated the bi-directional
relationships between a series of sleep and adiposity-related traits. We
found evidence for causal effects, primarily in the direction of adiposity
acting on sleep, rather than vice versa. However, there was evidence that
insomnia may have a greater causal effect on adiposity, and reciprocal
effects were observed particularly between daytime sleepiness and
adiposity measures. Unpicking the direction of causality between sleep
traits and adiposity is important when developing interventions to
improve sleep and lower risk of obesity.
Acknowledgements: This research was conducted using the UK Biobank
resource (www.ukbiobank.ac.uk) and funded by the Above and Beyond
Charity.
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PHENOTYPIC AND GENETIC CORRELATION BETWEEN SLEEP,
BEHAVIOR, AND MACROSCALE CORTICAL GREY MATTER

M. Tahmasian 1,2,3, F. Samea 3, H. Khazaie 4, M. Zarei 3, S. Kharabian
Masouleh 1,2, F. Hoffstaedter 1,2, J. Camilleri 1,2, P. Kochunov 5, B.T.T.
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Introduction: Humans need about seven to nine hours of sleep per night.
Sleep habits are heritable, associated with brain function and structure,
and intrinsically related to well-being, mental, and physical health. How-
ever, the biological basis of the interplay of sleep and physical and mental
health is incompletely understood.
Materials and Methods: We combined neuroimaging and behavioral ge-
netic approaches in two independent large-scale datasets (HCP (n ¼ 1106),
age range: 22e37 and eNKI (n ¼ 783), age range: 12e85) and tested
phenotypical association and (co-) heritability of various indices of sleep
quality and phenotypical and heritable relationships of sleep quality with
brain thickness, physical (i.e. BMI) and mental-health (e.g. depressive
symptoms) markers. For our phenotypic analysis, we used Spearman’s
correlation test, while controlling for age, sex, age � sex interaction, age2,
age2� sex interaction. Analysis of heritability and genetic correlationwere
performed in the twin-based HCP sample with maximum likelihood
variance-decomposition methods. Heritability (h2) is the total additive
genetic variance and genetic correlations were estimated using bivariate
polygenic analysis. We performed partial least squares (PLS) analysis, in
order to identify latent relationships between the factors. PLS is a multi-
variate data-driven approach, enabling simultaneous linking of behavioral
measures to brain structure.
Results: Our findings demonstrated that sleep, mental, and physical health
have a shared neurobiological basis in greymatter anatomy; and that these
relationships are driven by shared genetic factors. Though local associa-
tions between sleep and cortical thickness were inconsistent across sam-
ples, we identified two robust latent components, highlighting the
multivariate interdigitating of sleep, intelligence, BMI, depression, and
macroscale cortical structure.
Conclusions: Our findings highlight the key relation between intelligence,
mental and physical health and sleep profile in healthy subjects, which is re-
flected by shared neurobiological signatures. Though we could establish
phenotypic and genetic correlations between sleep duration and local cortical
thickness in two independent samples, findings were inconsistent. Our ob-
servations provide a system-level perspective on the interrelation of sleep,
mental, and physical conditions, anchored in grey-matter neuroanatomy.
Acknowledgements: We would like to thank the various contributors to
the open access databases that our data was downloaded from, specifically
HCP and eNKI data.

POOR FALSE SLEEP FEEDBACK DOES NOT AFFECT PRE-SLEEP
COGNITIVE AROUSAL OR SUBJECTIVE SLEEP CONTINUITY IN HEALTHY
SLEEPERS: A PILOT STUDY

A. Robson 1, G. Elder 1, J. Ellis 2. 1Northumbria University, Northumbria Sleep
Research, Newcastle Upon Tyne, United Kingdom; 2Northumbria University,
Northumbria Sleep Researcg, Newcastle Upon Tyne, United Kingdom

Introduction: Wearable devices are commonly used to monitor sleep.
Modern wearable devices calculate a numerical metric of sleep quality
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(sleep feedback), which are intended to allow users to monitor and,
potentially, improve their sleep. However, the monitoring of device-
derived sleep feedback is likely to negatively affect pre-sleep cognitive
arousal, and subjective sleep, however, to date, no studies have examined
this. The aim of this pilot study was to examine if the presentation of poor
false sleep feedback, which participants were told was a sleep metric
derived from the measurement of their habitual subjective sleep (sleep
diaries) could negatively affect pre-sleep arousal and subjective sleep
continuity. It was expected that poor sleep feedback would: 1) increase
pre-sleep cognitive arousal, and 2) negatively affect subjective sleep con-
tinuity (total sleep time and sleep efficiency), relative to good sleep
feedback.
Materials and Methods: Healthy good sleepers (n ¼ 54) participated. The
study was delivered online, and on Day 0, after providing informed con-
sent, participants were randomly allocated to receive either good sleep
feedback (n ¼ 25) or poor sleep feedback (n ¼ 24).
Pre-sleep cognitive and somatic arousal was measured immediately prior
to sleep using the Pre-Sleep Arousal Scale (Nicassio et al., 1985). Subjective
sleep continuity was measured using Consensus Sleep Diaries (CSD-M;
Carney et al., 2012). Measures of subjective sleep continuity (total sleep
time (TST), time in bed (TIB), sleep efficiency (SE%), the number of awak-
enings (NWAK) and wake after sleep onset(WASO)) were derived from the
CSD-M. Participants completed the PSAS on Night 0, Night 7 and Night 14.
The CSD-M was completed daily (Days 1e7, and Days 8-14).
Participants in the good sleep feedback condition were shown a message,
in green text, stating “Congratulations! Based on your data, your sleep
score is 92/100. Well done!” alongside an icon of a smiling face. Partici-
pants in the poor sleep feedback condition were shown a message, in red
text, stating “Sorry! Based on your data, your sleep score is: 22/100”,
alongside an icon of an unhappy face.
PSAS somatic and cognitive subscores were compared between good and
poor feedback groups using a 2 (group) � 3 (time point: Night 0, Night 7,
Night 14) mixed analysis of variance (ANOVA). CSD-M sleep continuity
values (TST, TIB, SE%, SOL, NWAK and WASO) were compared between
groups using 2 (group) � 2 (time) mixed ANOVAs.
Results: Good and poor sleep feedback groups did not show significant
differences in pre-sleep cognitive or somatic arousal between Night 0,
Night 8 and Night 15 (p-values > .05), or sleep continuity between Days 1-
7 and Days 8-14 (all p-values (adjusted) > .008).
Conclusions: Contrary to expectations, poor sleep feedback did not affect
pre-sleep cognitive arousal or any sleep continuity variable (including TST
or SE%) relative to good sleep feedback. These results indicate that occa-
sionally monitoring poor sleep feedback is unlikely to disrupt cognitive
arousal or subjective sleep, in healthy sleepers.
Acknowledgements: N/A

POOR SLEEP QUALITY MAY CONTRIBUTE TO DYSFUNCTIONAL ILLNESS
PERCEPTION, PHYSICAL AND EMOTIONAL DISTRESS IN HOSPITALIZED
PATIENTS: RESULTS OF A NATIONAL SURVEY OF THE ITALIAN SOCIETY
OF CONSULTATION-LIAISON PSYCHIATRY

L. Zerbinati 1, L. Palagini 2, M. Balestrieri 3, L. Grassi 2. 1Department of
Neuroscience and Rehabilitation University of Ferrara Italy, Department of
Neuroscience and Rehabilitation University of Ferrara Italy, Ferrara, Italy;
2University of Ferrara, Department of Neuroscience and Rehabilitation
University of Ferrara Italy, Ferrara, Italy; 3University of Udine, Department
of Psychiatry, Udine, Italy

Introduction: Distress associated with physical illness is a well-known
risk factor for adverse illness course in general hospitals. Understanding
the factors contributing to it should be a priority and among them
dysfunctional illness perception may contribute to it. Since poor sleep
quality is recognized as major risk factor for health problems the aim of
this study was to study the association among sleep quality , illness
perpception and levels of distress during hospitalization.The present study
was promoted by the Italian Society of Consultation-liaison psychiatry
(SIPC), which is a psychiatric subspecialty addressing the psychological
care of medically ill patients as well as the relationship between medical
and psychiatric disorders and organized the first national survey on the
potential role of poor sleep quality in patients hospitalized in general
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hospital.
Materials andMethods: From January 2018 to December 2020 the current
study included a consecutive series of individuals who were hospitalized
in medical and surgical wards of different hospitals located throughout the
Italian national territory and required an assessment for psychological/
psychopathological conditions usually referred to consultation-liaison
Psychiatry. A consecutive series of 409 individuals who were hospitalized
in medical and surgical wards of different hospitals located throughout the
Italian national territory and required an assessment for psychopatho-
logical conditions,were included in this cross sectional study. Sleep quality
was assessed with Pittsburgh Sleep Quality Index (PSQI), Emotional and
physical distress with the Edmonton Symptom Assessment System (ESAS)
Illness Perception with the Brief Illness Perception Questionnaire (BIPQ).
Differences between groups, correlations and mediations analyses were
computed.
Results: The current study has shown that poor sleep quality was frequent
in hospitalized patients in Italy, interesting more than the 70% of evaluated
patients. Importantly, poor sleep quality in hospitalized patients was
related to dysfunctional illness perception and to emotional and physical
distress in these patients. Poor sleep quality directly predicted dysfunc-
tional illness perception and emotional/physical distress.Results of the
mediation analyses showed that PSQI directly predicted ESAS and BIPQ,
but PSQI has also shown a mediated effect on ESAS with BIPQ as a medi-
ator. The relationship between PSQI and ESAS-Total wasmediated by BIPQ-
Total . The standardized regression coefficient between poor seep quality
(PSQI) and dysfunctional illness beliefs (BIPQ) was statistically significant,
as was the standardized regression coefficient between dysfunctional
illness beliefs and Physical and emotional distress (ESAS-Total). The indi-
rect effect of PSQI on ESAS-Total was found to be statistically significant
(Effect¼0.24; 95% CI¼0.17 e 0.88).
Conclusions: Poor sleep quality may interest more than 70% of hospital-
ized patients and may favor dysfunctional illness perception and
emotional/psychical distress. Poor sleep quality may favor dysfunctional
illness perception and emotional/psychical distress in hospitalized patients
and assessing and treating sleep problems in hospitalized patients should
be included in the routine of hospitalized patients. Treating sleep distur-
bance in this context should be useful to provide additional strategies to
improve medical/surgical illness recovery.
Acknowledgements: Italian society of consultation-liaison psychiatry

PREVALENCE OF SLEEP PROBLEMS AND ITS IMPACT ON ANXIETY,
DEPRESSION AND QUALITY OF LIFE IN KOREAN FIRE FIGHTERS
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Introduction: Professional fire fighter is a strenuous and unique occupa-
tion due to the high levels of stress and risk involved as well as the low
control nature of the job. Anxiety and depression are prevalent in the
professional fire fighters' population and constitute a dominant area of
investigation. Limited attention have been given to impact of sleep prob-
lems on the anxiety, depression and quality of life in fire fighters. The aim
of this study is to evaluate prevalence of sleep problems and its impact on
anxiety, depression and quality of life in Korean fire fighters.
Materials and Methods: Using simple sampling method in a cross-section
study in Jeonbuk province of Korea, sleep problems, anxiety, depression
and quality of life of 1669 professional fire fighters were measured with
Patients Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder 7
item (GAD-7) and brief version of World Health Organization Quality of
Life assessment scale (WHOQoL-Brief). Sleep problem was measured with
3 item of PHQ-9, the definition of sleep problems group was not able to
initiate sleep or maintaining sleep. We measured cross-sectional Odds
ratios for sleep problems group on depression and anxiety by logistic



Abstracts Sleep Medicine 100 (2022) S1eS307
regression analysis.
Results: The prevalence of sleep problem of Korean fire fighters was 51.2%.
Korean fire fighters with sleep problems showed not only more anxiety
(p<0.001) and depression(p<0.001) but also lower quality of life
(p<0.001). The sleep problems group was more likely to suffer from
depression (OR¼47.537,95%, Cl: 33.669- 64.323) and anxiety (OR¼9.822,
95%, Cl: 7.529-12.813). The severity of sleep problems in Korean fire
fighters was positive correlated with depression and anxiety.
Conclusions: These results show that higher prevalence of sleep problems
in Korean fire fighters and Korean fire fighters with sleep problems have
more depression and anxiety, and less quality of life than fire fighters
with\-out sleep problems. Sleep problems are important risk factor on the
depression and anxiety in Korean fire fighters. Early detect of sleep
problems of fire fighters will be needed to manage of depression and
anxiety.

PROSPECTIVE ASSOCIATION BETWEEN SLEEP-WAKE PATTERNS IN
ADOLESCENCE AND BEHAVIOR CHARACTERISTICS IN YOUNG
ADULTHOOD

C. Algarin 1, S. Reyes 1, B. Lozoff 2, P. Peirano 1. 1 INTA /University of Chile,
Sleep and Neurobiology Laboratory, Santiago, Chile; 2University of
Miichigan, Department of Pediatrics, Medical School, Ann Arbor, United States

Introduction: The relation between sleep-wake patterns (SWP) and socio-
emotional regulation has been widely studied in the adult population, in
particular, sleep alterations with externalizing, aggressive and hyperactive
problems, and mood disorder diseases. However, there are scarce longi-
tudinal studies in adolescence. The goal of this research was to assess the
association between SWP in adolescence and behavior characteristics in
early adulthood.
Methods: Participants were part of a cohort follow-up study since infancy.
At 16 y actigraphic recordings were performed uninterruptedly for one
week. Weekday SWP were analyzed for the (a) daytime period: wake-up
time, naps number and duration, and total wake amount, and (b) night-
time period: sleep-onset, wake episodes number and duration, and total
sleep amount. At 21 y participants the self-report CBCL questionnaire was
completed at the laboratory , and the T- score norm-based on age and
gender from 12 syndrome scales and social and life-style questions was
analyzed. T-test and GLM analyses were conducted.
Results:One hundred and sixty-nine participants (50,8% female and 20,9 ±
0,4 y) completed both data. Eight of the 12 syndrome scales (withdrawn,
aggressive, rule breaking, intrusive, strengths, crit label, internalizing and
externalizing problems) showed significant correlations with sleep-onset
and wake-up times, and questions regarding friends and job. Positive
correlations were apparent between wake-up time (late time) and with-
drawn (p<0,02), aggressive (p<0,05), rule breaking (p<0.01), externaliza-
tion problems (p<0,01) and mean adaptation (p<0,02); in turn, negative
correlations were evident with having friends and job. Regarding sleep-
onset time (late time) showed positive correlations with withdrawn
(p<0,05), aggressive (p<0,001), externalizing problems (p<0,01) andmean
adaptation (p<0,05), whereas negative correlations with having friends.
After controlling for covariates, sleep-onset time was significantly associ-
ated with aggressive (p<0,001), withdrawn (p<0,04), and externalizing
symptoms (p<0,01) problems. Finally, early wake-up time was associated
with having friends and job (p<0,01).
Conclusion: Our results show that SWP in adolescence relate to behavior
characteristics in early adulthood. In particular, late sleep-onset time in
adolescence is prospectively associated with negative behaviors.
Support: NIH HD33487 grant

RACIAL/ETHNIC DIFFERENCES IN TYPES OF SOCIAL SUPPORT AND
SLEEP HEALTH IN THE UNITED STATES

D. Johnson 1, R. Asrani 1, B. Lewis 2, T. Lewis 1. 1 Emory University,
Epidemiology, Atlanta, United States; 2 Spelman College, Environmental and
Health Sciences, Atlanta, United States

Introduction: Social support (SS) is associated with better health, and may
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enhance resilience to stress - a determinant of sleep disparities. However,
the specific types of SS that benefit sleep are unclear, and whether these
associations vary by race/ethnicity are unknown.
Materials and Methods: Using National Health Interview Survey data
(2007-2008), we assessed cross-sectional associations between types of SS
(number of friends, financial, marital, and emotional support) and self-
reported short sleep duration (<7 hours) overall and within race/ethnicity
groups (Black, Hispanic and White men and women). After adjustment of
covariates, we estimated PRs (95% CI) using logistic regression (marginal
standardization) and sleep in minutes (95% CI) using linear regression
accounting for survey design and weights.
Results: Among 3,711 participants, mean age was 57 years; 37% slept <7
hours; 21% Black, 26% Hispanic and 53% White. Black adults had the
highest prevalence of short sleep (55%). Overall, participants with financial
support andmarried individuals had a lower prevalence of short sleep, 23%
(0.68, 0.88) and 17% (0.72, 0.95), than those without financial support and
unmarried, respectively. Participants with all four types of SS had a 49%
lower prevalence of short sleep compared to those without SS. Among
Hispanic adults, >5 friends and financial support were associated with
sleeping 18.5 (77, 29.2) and 14.2 (5.3, 23.1) minutes longer, respectively.
Among White adults, marital support was associated with sleeping 16.2
(7.1, 25.3) minutes longer, and the association was most pronounced
among women. Emotional support was associated with longer sleep
duration (38 minutes) among Black men only, not women.
Conclusions: Overall, friends, financial, martial support andmultiple types
of SS were associated with healthy sleep duration. The association of SS
and sleep varied by the type of support and race-sex. Targeting specific
types of SS may help to improve sleep duration among those most-at-risk.
Acknowledgements: This work was funded in part by the National In-
stitutes of Health, National Heart, Lung, and Blood Institute K01HL138211.

REALIZEDWORKING HOURS AND SLEEP AMONG HOSPITAL PHYSICIANS

K. Karhula 1, T. Hakola 1, V.-M. Isoviita 2, S. Puttonen 1, J. Ervasti 1, T.
Oksanen 3, A. Koskinen 1, M. H€arm€a 1. 1 Finnish Institute of Occupational
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Introduction: Providing 24/7 health care services requires physicians to
work on-call duties in addition to regular working time. Previous survey
studies have linked physicians’ long working hours to negative outcomes,
such as sleep problems and accidents. However, no previous studies have
used register-data on physicians�working hours to study well-being out-
comes. We investigated the association of hospital physicians’ working
hour characteristics with sleep using survey and register data.
Methods: The participants were hospital physicians (n¼728, mean age
43.4 years, 62% females) from four hospital districts participating in the
Finnish Public Sector study (FPS). The FPS survey data from 2015 was
combined to realized working hour data from employers� registers and
working hour characteristics from the 91 days prior to the survey. The
associations of working hour characteristics with survey responses on
sleep duration, sleep sufficiency and sleep problems (the Jenkins Sleep
Scale) were analyzed with logistic and multinomial regression analysis
adjusted for age, gender, marital status, number of children, overall
stressfulness of the life situation, control over working hours and hospital
district.
Results: One fourth (26%) of the physicians had a short (�6.5h) habitual
sleep duration. Frequent night work was associated with short sleep
duration (>6 shifts/91 days, OR 1.87 95%CI 1.23e2.83) compared to phy-
sicians without night on-call duties. Insufficient sleep was reported by
approximately one third (32%) of the physicians. Several working hour
characteristics were associated with insufficient sleep; long weekly
working hours (>48h, OR 1.78 95%CI 1.15e2.76), frequent on-call shifts
(>12 shifts/91 days, OR 2.00 95%CI 1.08e3.72), night work (>6 shifts/91
days, OR 1.60 95%CI 1.09e2.37) and short shift intervals (�11h, >12 shifts/
91 days, OR 1.65 95%CI 1.01e2.69). Even though nearly half (47%) of the
physicians reported at least one sleep problem, the associations between
working hour characteristics and sleep problems were rare. Frequent night
work increased odds for difficulties in initiating sleep (OR 2.43 95%CI
1.04e5.59). Weekend work and on-call work at home were not associated
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with the studied sleep outcomes.
Conclusions: These results indicate that especially the frequency of night
work and on-call shifts as well as long weekly working hours should be
limited when promoting hospital physicians sufficient sleep.
Acknowledgements: This study was funded by the Finnish Work Envi-
ronment Fund (180 022).

RECAPTURING A POSTERIOR OPEN BITE USING A PRECISION MILLED
MORNING OCCLUSAL GUIDE
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Introduction: Posterior open bite is often mentioned in the literature as a
common and unavoidable side effect of oral appliance therapy. Reducing the
therapeutic dose using smaller precision devices (less advancement) and
providing the patient with a morning maximum intercuspal position (MIP)
re-alignment device (Morning Occlusal Guide) manufacturing of and daily
wear of a precision MOG can help patients prevent development of a pos-
terior open bite. MIP posterior contact is often evaluated and recorded using
articulating paper and having the patient bite together. If the bite does
change, the paperwould pull out with little or no resistance. If this condition
does occur upon loss of or non-use of their MOG, we can use the archival
digital records to recreate theMIPpositionand re-makeaMOGat theoriginal
bite relationship. This patient hadmoved fromDr. Rosenfeldt’ s care in Fargo,
ND to the Detroit, MI area andwas referred to Dr. Murphy for evaluation of a
posterior open bite due to a lost MOG and 4 months’ time passing.
Methods: The patient was examined and did demonstrate a unilateral
posterior open bite. Two new MOGs were ordered from the digital case
archives at ProSomnus of the original delivered EVO appliance and MOG,
instructions for use were reviewed and the device was delivered to the
patient. The patient was also given instructions for exercises according to
the AADSM side effect of OAT document.
Results: The patient presented 10 days after delivery and wearing the new
MOG and doing the exercises. Posterior occlusion had been re-established
as demonstrated with resistance of the articulation paper upon closing
together in MIP. The patient reported no discomfort and was happy to have
his teeth feel normal again.
Conclusions: Digital archives and the ability to remake a MOG in the same
MIP can be an important step in recapturing bite changes in oral appliance
therapy.
Support: No financial support was provided for the treatment of this case.
Sheats, R, et al “Management of Side Effects of Oral Appliance Therapy for
Sleep-Disordered Breathing” JDSM 2017;(4): 111-125
Cohen-Levy J, “Forces created by mandibular advancement devices in
OSAS patients: a pilot study during sleep”. Sleep Breath.
2013;17(2):781e789.

SHORT SLEEP DURATION IS ASSOCIATED WITH SUICIDAL IDEATION
DURING THE COVID-19 OUTBREAK IN MEDICAL STUDENTS: A
LONGITUDINAL COHORT STUDY

Y. Li 1, Q. Qin 2, D. Zheng 1. 1 Shantou University Mental Health Center, Sleep
Medicine Center, Shantou, China; 2 Shantou University Medical College,
Shantou, China

Introduction: The 2019 coronavirus disease (COVID-19) has disrupted
millions of lives and commerce. Increased rates of suicide have been re-
ported during this era. Short sleep duration is associated with increased
risk for suicide in the general population. In this study, we aimed to
examine the association between pre-COVID-19 short sleep duration and
suicidal ideation (SI) during the COVID-19 outbreak in medical students.
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Materials and Methods: Shantou College Students Sleep Cohort (STCSSC)
is a study designed to investigate sleep problems (ie, poor sleep quality,
insomnia symptoms, and excessive daytime sleepiness) as risk factors for
depression, anxiety, and poor academic performance. At baseline of this
study, a voluntary response sample of Shantou University students were
selected to complete a series of online questionnaires related to sleep and
mood through Questionnaire Star program in the early May and late
October of 2019. Among the included 426 freshmen and sophomores, 334
(response rate was 78%) were followed-up during the first wave of COVID-
19 pandemic between February to March of 2020.Short sleep durationwas
defined based on self-reported habitual sleep duration < 7 hours/night.
Sleep quality was assessed by Pittsburgh Sleep Quality Index. SI was
defined based on a question form the Beck Depression Inventory “do you
have any thoughts of killing yourself”. Multiple logistic regression was
used to examine the association between baseline short sleep duration and
SI during the COVID-19 outbreak after adjusting for age, gender, BMI, the
severity of depressive and anxiety symptoms and sleep quality.
Results: Among the 334 students included, 50.03% reported habitual short
sleep duration at pre-COVID period and 5.70% reported SI during the
COVID-19 outbreak. After controlling for potential confounders, short
sleep duration at pre-COVID-19 period was significantly associated with SI
(OR 5.32 [95% CI 1.34-21.14]) during the COVID-19 outbreak.
Conclusions: Our findings show that self-reported short sleep duration is
a risk factor for SI during the COVID-19 outbreak in medical students,
suggesting the importance of sufficient sleep in medical students.
Acknowledgements: NA

SLEEP AND CIRCADIAN REST-ACTIVITY PATTERN OF CRITICAL COVID-19
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Introduction: A great percentage of critical COVID-19 survivors report
sleep alterations after hospital discharge. The determination of predictive
factors for such outcomes is extremely relevant for the personalized
management of the patients. Given that sleep fragmentation and circadian
disruption are commonly observed among acute respiratory distress
syndrome (ARDS) survivors and often potentiated by the intensive care
unit (ICU) environment, we hypothesized that a great percentage of critical
COVID-19 survivors would present sleep and circadian alterations that
would be predicted by the duration of hospitalization and ICU stay.
Considering this, we aimed to characterize the sleep and the circadian rest-
activity pattern of critical COVID-19 survivors six months after hospital
discharge and to determine the baseline predictive factors for the adverse
outcomes in this regard.
Materials and Methods: Observational, prospective study from March
2020, to March 2021. We recruited 106 consecutive patients with a
confirmed diagnosis of SARS-CoV-2 who developed ARDS and were
admitted to the ICU. Only those who attended the medical visit six months
after hospital discharge were included in the analyses. The main evalua-
tions included the Pittsburgh sleep quality index (PSQI) and seven days of
actigraphy.
Results: The cohort was composed of 106 patients, mostly males (64.2%)
with a median [p25;p75] age of 62.0 [55.0;67.8] years. According to the
PSQI, 50.9% of the patients presented a compromised sleep quality, which
was confirmed by the objective analysis through actigraphy. The circadian
rest-activity pattern presented substantial variability among the patients
especially in relation to the fragmentation of the rhythm. Body mass index
(BMI) could predict sleep (effect size [SD]: 0.221 [0.096]) and circadian-
related (0.353 [0.127]) outcomes at the 6-month follow-up. The frag-
mentation of the rhythm was also predicted by the time spent at the
hospital (0.345 [0.121]), at the ICU (0.321 [0.121]), and by the use of
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invasive mechanical ventilation (IMV) (0.508 [0.240]). Furthermore, poor
sleep quality was associated with other sequelae such as depression (r ¼
0.58) and anxiety (r ¼ 0.49).
Conclusions: Our findings demonstrate a remarkable prevalence of sleep
and circadian alterations in COVID-19 survivors who developed ARDS and
were admitted to the ICU. In this context, baseline characteristics such as
BMI, time spent at the ICU, and IMV could be useful in predicting adverse
outcomes. Altogether, our findings highlight the importance of considering
sleep and circadian health of critical patients in the long-term.
Acknowledgments: This study was supported by CIBERESUCICOVID
(COV20/00110) and UNESPA.

SLEEP AND MENTAL HEALTH IN CHILEAN YOUNG ADULTS
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Introduction: Sleep and mental health are intrinsically related. Evidence
showed that poor sleep contributes to the onset and maintenance of
mental health alterations, regardless of their severity. Most studies,
however, are linked to insomnia, depression or anxiety. This study aimed
to assess the relation of sleep quality and daytime sleepiness with
behavioral and emotional problems in young adults.
Methods: Participants were part of a cohort follow-up study since infancy.
The following questionnaires were applied face-to-face by trained health
personnel at INTA: Pittsburgh sleep quality index (PSQI), Epworth sleepi-
ness scale (ESS), and Adult self-report scale (ASR). The global scores of PSQI
and ESS were categorized: (a) PSQI: <5 good sleep quality and � 5 poor
sleep quality, and (b) ESS: <10 lower amount of daytime sleepiness and
�10 excessive amount of daytime sleepiness. The ASR comprised eight
syndrome scales (anxious/depressed, withdrawn, somatic complaints,
thought problems, attention problems, aggressive behavior, rule-breaking
behavior, and intrusive) and six Diagnostic and statistical manual of
mental disorders (DSM)-oriented scales (depressive, anxiety, somatic,
avoidant personality, antisocial personality problems, and attention
deficit/hyperactivity [ADH: inattention and hyperactivity/impulsivity
subscales] problems). For ASR, we used T-scores norm-based on age and
gender. General linear models were conducted and the interaction with
sex was assessed using Stata/SE 13.1.
Results: Ninety-four participants (46.8% female and 21.4±0.3 y) were
assessed: 62.8% had poor sleep quality and 29.8% excessive daytime
sleepiness. Participants with poor sleep quality showed higher scores in
withdrawn (59.0 vs 54.4, p<0.001), somatic complaints (60.2 vs 55.3,
p<0.001), attention (58.9 vs 54.2, p<0.001), aggressive behavior (55.3 vs
52.8, p<0.01), depressive (59.6 vs 53.6, p<0.001), anxiety (59.8 vs 56.8,
p<0.05), avoidant personality (59.8 vs 54.1, p<0.001), and ADH problems
(59.0 vs 54.0, p<0.001) compared to participants with good sleep quality.
Those with excessive daytime sleepiness presented higher scores in
attention (59.5 vs 56.2, p<0.05), intrusive (56.6 vs 53.2, p<0.01), and ADH
problems (59.8 vs 56.1, p<0.01) relative to those with lower daytime
sleepiness. Further, females with excessive daytime sleepiness showed
increased scores in intrusive than females with less daytime sleepiness
(59.5 vs 55.8, p<0.01], which was also the case in ADH problems compared
to females (61.3 vs 54.9, p<0.001) andmales (61.3 vs 57.0, p<0.05) with less
daytime sleepiness. Males with higher daytime sleepiness presented
greater scores in intrusive with respect to males (60.0 vs 56.3, p<0.01) and
females (60.0 vs 55.8, p<0.05) with lower daytime sleepiness.
Conclusion: Our results show a relation between sleep quality and day-
time sleepiness with emotional and behavioral characteristics in a group of
Chilean young adults. Participants with poor sleep quality or greater
daytime sleepiness presented higher score in scales of withdrawn, somatic
complaints, attention, intrusive, aggressive behavior, and depressive,
anxiety, avoidant personality, and ADH problems.
Support: NIH HD33487 grant.
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SLEEP AS PROTECTIVE FACTOR OF CHILDREN’S EXECUTIVE FUNCTIONS:
A STUDY DURING COVID CONFINEMENT

M. Beaugrand 1, C. Muehlematter 1, A. Markovic 1, V. Camos 1, S.
Kurth 1,2. 1University of Fribourg, Psychology, Fribourg, Switzerland;
2University Hospital Zurich, Department of Pulmonology, Zurich, Switzerland

Introduction: The abruptly enforced COVID-19 confinement affects sleep
and mental health of adults, adolescents and children. Already young
children experience worsened sleep quality during confinement, yet po-
tential consequences thereof concerning their maturation of Executive
Functions (EFs) remain unexplored. Longitudinal research demonstrates
that sleep behavior predicts later behavioral and cognitive development.
Accordingly, we propose young children’s sleep quality as protective um-
brella, preventing negative developmental outcomes from influences of
contextual stress. Through the lens of the confinement being an observa-
tional-experimental intervention, we tested whether worsening of young
children’s sleep is tied to EFs outcomes 6 months downstream confine-
ment. We hypothesized that acutely increased night awakenings and
prolonged sleep latency relate to lower later EFs scores.
Materials andMethods: First, we assessed sleep behavior during the acute
confinement phase (April 2020) with an online survey (Children's Sleep
Habits Questionnaire) and analyzed the following 4 core sleep behaviors:
bedtimes, sleep latency, nighttime sleep duration, and number of nighttime
awakenings. A retrospective sleep assessment referred to the time before
confinement (pre-CONFINEMENT), and an assessment referred to the time
of survey completion (during-CONFINEMENT). A second survey assessed
EFs 6 months later (November 2020, FOLLOW-UP) parent-completed
Behavior-Rating-Inventory-of-Executive-Function®ePreschool-Version,
(BRIEF-P). This standard behavior-rating scale quantifies EFs for ages 24-71
months. Data on 412 preschool childrenwere collected, and complete data
were available for analysis for a total of 45 children aged 36-72 months
(53.3±4.4 months; 27 females). Wilcoxon signed-rank tests were used to
quantify differences in sleep behavior from pre- to during-CONFINEMENT.
We applied linear mixed models with the difference in the 4 sleep behav-
iors, age, and sex as fixed factors and subject-ID as a random effect ac-
counting for inter-individual differences). For each standard EFs subscale
(Inhibit, Shifting, Emotional-Control, Working-Memory, Planning/Orga-
nizing), index (Inhibitory Self-control, Flexibility, and EmergentMetacogni-
tion) and the Global-Composite-Score, the best fittingmodel was identified
separately (backward selection, Akaike Information Criterion).
Results: We demonstrate that young children’s sleep acutely changed
during confinement (more regular bedtimes p¼0.003; shorter sleep la-
tency p¼0.002). Further, sleep quality and EFs at FOLLOW-UP were asso-
ciated, including that acutely increased nocturnal awakenings predicted
lower inhibitory self-control indices at FOLLOW-UP (p¼0.021). Also,
acutely increased nocturnal awakenings predicted lower subscales Inhibit
and Emotional-Control downstream (p¼0.036; p¼0.032). Finally, associ-
ations were specific to the confinement-induced sleep-change, as
demonstrated by the lack of prediction of EFs outcomes through sleep
behaviors at pre-CONFINEMENT.
Conclusions: These findings highlight mid-term (i.e., 6 months down-
stream) behavioral consequences of confinement in young children,
related to their acute changes in sleep. These findings transfer the concept
formerly evidenced in animals to humans, that inducing poor sleep during
developmental periods affects later brain function, thereby supporting the
protective sleep-umbrella model.
Acknowledgements: Funding from the Swiss National Science Foundation
(PCEFP1-181279), the University of Zurich: Forschungskredit FK-18- 047,
Faculty ofMedicine, Research in Science and theHumanities (STWF-17-008).

SLEEP CHARACTERISTICS OF IRANIAN PEOPLE AND THEIR EFFECTS ON
DAYTIME FUNCTIONING: A POPULATION-BASED STUDY
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Introduction: Sleep characteristics vary between populations. Detri-
mental sleep habits have cognitive consequences leading to daytime
functioning debilitation. Until now no study has been done to investigate
sleep characteristics in Iran thoroughly. In this study, we aimed to evaluate
Iranians' sleep characteristics and their association with daytime
functioning.
Materials and Methods: We conducted a population-based study from
January 2017 to May 2019 on people between 30 and 65 who lived in 11
provinces of Iran. We randomly selected the participants using a multi-
stage random stratified clustered sampling method. We obtained the
participants' demographic and anthropometric characteristics and details
of bedtime, sleep duration, sleep onset, and sleep impact on daytime
functioning. The data were analyzed using student's t-test and One-Way
ANOVA test.
Results: In total, 1830 people with a mean age of 40.83 years participated
in the study. The gender distribution of the participants was even, and
70.98% of themweremarried. After adjusting for age and sex, the following
three factors had a significant impact on daytime functioning: bedtime,
sleep onset latency, and sleep duration. (OR¼1.12, P<0.038, OR¼1.01,
P<0.011, and OR¼0.99, P¼0.01, respectively). We also found that longer
sleep onset latency (P¼0.004) and shorter sleep durations (P¼0.029)
significantly interfere with daytime functioning.
Conclusions: Iranians' sleep characteristics, especially their sleep duration
and sleep onset latency, are associated with their daytime function. In-
terventions on people's sleep hygiene are warranted to promote healthier
sleep behaviors among Iranians, considering the high impact of current
sleep characteristics on their daily lives.
Acknowledgements: The authors would like to acknowledge our data
collection supervisors, Zahra Beigom Seyedaghamiri from Tehran Univer-
sity of Medical Sciences, Zahra Karami from Shahid Beheshti University of
Medical Sciences, and Samaneh Akhavan Malayeri from Iran University of
Medical Sciences and all who helped us for the data collection of this study.
Somayeh Ghodrati Asgarabadi, Parvin Sheibani, Ghazal Dibaei, and
Mohammad Reza Mansouri are also acknowledged for their nice contri-
bution in this study.
Our special thanks go to Dr. Mike Mutschelknaus, International Sleep
Research Training Program (ISRTP) program coordinator, World Sleep
Society, for his edits on this manuscript.

SLEEP DEPRIVATION, IMMUNE SUPPRESSION, SARS-COV-2 INFECTION
AND SLEEP DISTURBANCES: THE DEATH-AND-DISABILITY LOOP

P. Pochetti 1, B. Ragnoli 1, L. Mondini 1, L. Trotta 1, M. Malerba 2,1. 1 S.Andrea
Hospital, Respiratory Unit, Vercelli, Italy; 2 Eastern Piedmont University
(UPO), Translational Medicine Department, Novara, Italy

Introduction: The conservation of sleep across all animal species suggest
that sleep serves a vital function. Major sleep deprivation may induce
failure of host defense, major risk for metabolic syndrome and immune
suppression. We discuss the link between sleep deprivation, circadian
misalignment and immune response against viruses with special regards
to SARS-CoV-2 infection. The relationship among sleep disorders and vi-
ruses may be bi-directional. Virus diseases present with a variety of
symptoms, depending on the organ and system that is infected, but many
of these conditions are accompanied by sleep disturbances, fatigue, and
fever. Viral infection is linked to anxiety, bad sleep quality and depressive
symptoms in patients and caregivers. Poor sleep is associated with meta-
bolism abnormalities, obesity and a higher incidence of cardiovascular
S91
sequelae, leading to an unfavorable clinical progression. This chain of bad
events represents the death-and-disability loop for SARS-CoV-2 infected
people.
Materials and Methods: We performed a retrospective review of 199
patients admitted to our COVID-19 semi-intensive care respiratory unit
(SARS-CoV-2 infection confirmed by molecular testing) from october 2020
to march 2021. We collected anamnestic records about previous sleep
disturbances and mood disorders before viral infection, data about quality
of sleep, anxiety, depression and inflammatory markers during hospitali-
zation and after discharge, and their outcome in terms of morbidity and
mortality.
Results: We identified a subgroup of SARS-CoV-2 patients with worst
mood and sleep quality. In this group, blood chemistry showed 83.3%
elevated LDH, 70% high ferritin, 75% high troponine, 91.7% high neutro-
phils/leukocyte rate, elevated CRP in 100%, high D-Dimer test (81.8%). The
mean P/F of this group at our unit admissionwas 132. Their mortality rised
up to 83.3% (p<0.001).
Conclusions: These findings are consistent with the possible mechanism
of hyperinflammatory form associated with critical illness. Sleep distur-
bances in this subgroup of patients were related to higher mortality and
morbidity, leading to disability for the surviving sample. It is mandatory to
investigate sleep health in SARS-CoV-2 infected patients.

SLEEP DISORDERS AMONG COMMERCIAL AIRLINE PILOTS: A CROSS-
SECTIONAL STUDY

A. Alzehairi 1, F. Alhejaili 2, S. Wali 2, I. AlQassas 3, M. Balkhyour 4, S.R.
Pandi-Perumal 5. 1 Faculty of Environmental Sciences, King Abdulaziz
University, Environmental Sciences, Jeddah, Saudi Arabia; 2King Abdulaziz
University Hospital, Sleep Medicine Research Group, Sleep Medicine and
Research Center, Jeddah, Saudi Arabia; 3 International Medical Center,
Jeddah, Saudi Arabia; 4 Faculty of Environmental Sciences, King Abdulaziz
University, Jeddah, Saudi Arabia; 5 5Somnogen Canada, Inc., Toronto, Canada

Introduction: Over the next 20 years, international market expansion will
necessitate the production of new commercial airplanes and the recruit-
ment of additional crew members and technicians. Research has proven
that fatigue and lack of sleep are risk factors for impaired cognitive per-
formance and human error. Pilots frequently report fatigue to their em-
ployers, which may be related to sleep disturbance. Airline pilots, in
particular, often experience circadian desynchronization and other types
of sleep disorders. Shift workers have been observed to be at higher risk of
fatigue that affects their performance and alertness. In Saudi Arabia, sleep
disorders among airline pilots are understudied and underreported. The
primary objective of this study was to screen for and determine the risk of
sleep disorders, fatigue, and depression among pilots.
Materials and Methods: A cross-sectional epidemiological study with
national commercial pilots was conducted from March 2019 to March
2020 using validated questionnaires to screen for the risk of sleep disor-
ders, fatigue, and depression.
Results: In total, 344 pilots participated in the study. Half the sample was
at risk for insomnia and fatigue. Older and more experienced pilots were
less likely to suffer impaired sleep quality, insomnia, sleepiness, fatigue,
and depression (p <0.001). In total, 59 (17.2%) pilots were at high risk for
sleep apnea.
Conclusions: The current study found that pilots were at risk of devel-
oping sleep disorders. A more robust and objective assessment is war-
ranted for screening.
Acknowledgements: This project was funded by the Deanship of Scientific
Research (DSR) at King Abdulaziz University, Jeddah, under grant no. (RG-
2-140-40). The authors, therefore, acknowledge with thanks the technical
and financial support from the DSR.
The research group would like to acknowledge Mrs. Walaa Abuzahra,
Research Coordinator, Sleep Medicine and Research Center (SMRC), and
the sleep technicians at SMRC for their useful contributions and dedication
to this research.
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SLEEP HEALTH AND HEALTH-RELATED QUALITY OF LIFE AMONG OLDER
ADULTS LIVING WITH HIV

J. Lee 1. 1University of Rhode Island, College of Nursing, Kingston, United
States

Introduction: Human immunodeficiency virus (HIV) has become a
chronic disease with a near-normal life-expectancy. The number of people
living with HIV (PLWH) older than 55 years of age is expected to reach 38%
of the HIV population by 2045. One important goal of HIV care is well-
being and health-related quality of life (HRQL), especially for older PLWH.
Sleep disturbance is one of the most prevalent symptoms and significantly
impacts HRQL. The purpose of this study was to examine the relationships
between sleep problems and HRQL for older PLWH.
Materials and Methods: This was a descriptive, cross-sectional study. We
recruited participants who self-reported as HIV-positive through HIV/AIDS
support organizations in the United States between January and October
2021. They completed surveys which assessed (i) HRQL using the Medical
Outcomes Study Short Form Health Survey, (ii) sleep quality using the
Pittsburgh Sleep Quality Index (PSQI), (iii) daytime sleepiness using the
Epworth Sleepiness Scale, (iv) fatigue using the Lee Fatigue Scale, (v) HIV-
related symptoms using the HIV symptom index, and (vi) psychological
symptoms using the Hospital Anxiety and Depression Scale. Upon the
completion of surveys, they wore an accelerometer (ActiGraph GT9X Link)
on the wrist for seven consecutive days. The accelerometer measured
objective sleep parameters, including sleep efficiency (SE), wake after
sleep onset (WASO), total sleep time, number and minutes of awakenings.
We performed multiple regression to examine the relationships between
sleep problems and HRQL in older PLWH.
Results: A total of 54 adults aged 50 and older living with HIV (24%women
and mean age 60 years) completed the surveys. They have lived with HIV
for an average of 27 years, and 56% reported having being diagnosed with
AIDS at least once. Sleep disturbance, fatigue, and pain were the most
prevalent symptoms. The PSQI Global score was 9.43 (± 4.50), which is
greater than cut-off 5 for poor sleeper. 47 of them (87.0%) had sufficient
accelerometer data. The overall sleep duration was 5.2 ± 1.3 hours per day.
Their average SE was 89.6% with WASO 31.0 minutes. They awoke 12.9
times for 2.6 minutes on average. HIV-related symptom burden was the
only significant predictor of HRQL (b¼ -1.02, p < 0.001), but not individual
sleep parameters.
Conclusions: HIV-related symptom burden seems to be the strongest
factor associated with HRQL in elderly PLWH. Strategies that reduce
prevalent symptoms (such as sleep disturbance, fatigue, and pain) in older
adults living with HIV are important. Further studies are needed to eval-
uate HRQL by enhancing self-management of multiple symptoms in this
growing population.
Acknowledgements: This project is partly funded by the Rhode Island
Foundation Medical Research Grant.

SLEEP IN ADULTS WITH PHENYLKETONURIA

L. Turacchi 1, A. Lividini 2, V. Rovelli 3, K. Turner 2, E. Salvatici 3, G.
Banderali 1,3, M.P. Canevini 1,2, E. Zambrelli 2. 1University of Milan,
Department of Health Sciences, Milan, Italy; 2 Epilepsy Center - Sleep
Medicine Center, Childhood and Adolescence Neuropsychiatry Unit, ASST
SS. Paolo e Carlo, San Paolo Hospital. University of Milan, Milan, Italy;
3Clinical Department of Pediatrics, Inborn Errors of Metabolism Unit, San
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Introduction: Sleep problems have been reported in adult patients with
Phenylketonuria (PKU). Despite this, few studies have explored the fre-
quency of sleep disturbances in this population. The aim of the study is to
analyse the prevalence of sleep disorders in a clinical cohort of PKU adult
patients.
Materials and Methods: 74 PKU patients undergoing dietary treatment
[29M (39.1%)-45F (60.8%), aged 17-52; mean 29.8 years; SD±9.15] and
taking part in the follow up-PKU programs at Pediatric Unit-Metabolic
Disease Center at San Paolo University Hospital (Milan) were consecutively
recruited through a survey between 8th August and 25th November 2020.
All participants have been assessed through the following self-
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administered questionnaires: ‘Pittsburgh Sleep Quality Index (PSQI)’,
‘Sleep Condition Indicator’ (SCI) and ‘Beck Depression Inventory eII’ (BDI-
II). We then reviewed the clinical history and the metabolic profile (dietary
treatment, Phe blood levels during the last year) of each patient.
Results: 29/74 patients (39.1%) [20 females (68.9%), 9 males (31.03%);
mean age 31.5 years, SD ±8.02)] reported significant scores of Low Quality
of Sleep on Pittsburgh Sleep Quality Index Questionnaire. 6/29 patients
(20.6%) presented depressive symptoms (BDI-II scores �17). Since the
altered sleep quality might be linked to the concurrent mood disorder, we
therefore excluded those patients from the analysis. None of the subjects
reached the clinical cut off in the ‘Sleep Condition Indicator’ (SCI). Meta-
bolic Data were collected for 17/29 patients of the sample with sleep
disturbances on PSQI questionnaire (58.6%): 11 (64.7%) PKU patients pre-
sented with a good metabolic control (last year index of dietary control
(IDC) < 600 mmol/L) and 6 PKU patients (35.2%) presented poor metabolic
control (last year IDC� 600 mmol/L).
Conclusions: Our findings supports the assertion that sleep disturbances
can affect adult people suffering from Phenylketonuria. Further studies are
needed in order to understand how metabolic control may relate to the
development of Sleep disorders, both in adult and younger population.
Acknowledgements: Epilepsy Center - Sleep Medicine Center, Childhood
and Adolescence Neuropsychiatry Unit, ASST SS. Paolo e Carlo, San Paolo
Hospital (Milan); Department of Health Sciences, University of Milan, Italy.
Metabolic Center, Pediatric Unit, ASST SS. Paolo e Carlo, San Paolo Hospital
(Milan); Pediatrics Department, University of Milan, Italy.

SLEEP QUALITY AFTER EXTREME MUSCLE FATIGUE WITH ACTIVE AND
PLACEBO TRANSCUTANEOUS NERVE STIMULATION

D. Lawson 1, H.B. Kang PhD 2, A. Degani PhD MS 1. 1Western Michigan
University, Physical therapy, Kalamazoo, United States; 2Western Michigan
University, Department of Statistics, Kalamazoo, United States

Introduction: The present study was designed to investigate the effects of
transcutaneous electrical nerve stimulation (TENS) applied immediately
after strenuous exercising and its effect on REM sleep/sleep quality and
delayed muscle soreness.
Materials and Methods:- Twenty-one participants were submitted to
three different testings consisting of an exercise-induced fatigue protocol
to the quadriceps muscle by an isokinetic knee extension machine. This
exercise was followed by one of the three different treatments: no TENS,
inactive TENS, or active TENS. A wash-out period was done between
testings Outcomes were REM sleep before, during, and after the exercise
were recorded. Perceived muscle pain and fatigue were also recorded.
Results: REM sleep percentage (how much REM sleep in total sleep) de-
creases from the baseline for both active-placebo and placebo-active se-
quences, probably due to the fatigue from the exercise. On average, 23.3%
REM sleep is observed for the baseline, 19.7% REM sleep is observed for the
active TENS group, and 18.5% REM sleep is observed for the placebo group.
In both sequences, the REM sleep percentage is higher for the active TENS
group compared to the placebo group.
Conclusions: Active TENS after engaging in strenuous exercise protocol
demonstrated better REM sleep vs the placebo. Increased REM sleep is
important for recovery and to return to activity.
Acknowledgments: Drs. Degani and Kang. I would also like to thank the
two DPT students Josh Sparks and Hannah Stefanek.

SLEEP QUALITY AND PROBLEMS AMONG CHILDREN IN US FOSTER CARE

J. Kim 1, C.A. Alfano 1, M. Valentine 2, J. Nogales 2, P. Rigos 3, J. Kim 3, C.
Ripple 4, E. McGlinchey 3, A. Wolfson 2. 1University of Houston, Psychology,
Houston, United States; 2 Loyola University, Baltimore, United States;
3 Fairleigh Dickinson University, Teaneck, United States; 4 Pajama Program,
New York, United States

Introduction: Sleep plays an essential role in all aspects of development
but is commonly undermined by adverse early experiences. Children in
foster care face a range of risk factors that increase the likelihood of poor
sleep, yet research, practice and policy have largely neglected sleep health
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in this population. We therefore surveyed foster caregivers from across the
U.S. about the sleep of children in their care. We also examined correlates
of sleep quality and problems in these children.
Materials and Methods: N¼485 foster caregivers from 46 U.S. states
completed an online survey including questions about the sleep quality
and problems of one child in their care (range 4 e 11 years; M age¼6.4;
SD¼2.2). Children’s average length of stay in the current home was 16.5
months (SD¼16.3). Caregivers were mostly married (72%) White (90%)
females (97%).
Results: On average, children required more than 45 minutes to fall asleep
at night and spent more than 30minutes awake during the night. The most
common sleep-related problems reported were moving to another’s bed
during the night (86.8%), nightmares (51.2%), sleep terrors (34%), and
bedwetting (31.6%). Number of previous foster placements was positively
associated with report of nightmares (r ¼ .11, p<.05), night terrors ((r ¼ .17,
p<.01), and sleep walking (r ¼ .18, p<.01). Duration of the current foster
placement was negatively related with current sleep quality (r ¼ -.19,
p<.001) and positively associated with daytime sleepiness (r ¼ .13, p<.05)
and several types of sleep problems. Number of minor children in home
(range 1 - 6), whether the child had their own room, caregiver age and the
amount of time the caregiver was a licensed foster parent were not asso-
ciated with any child sleep variable.
Conclusions: In a large national survey focused on sleep, foster caregivers
reported a wide range of sleep problems among the children in their care.
In addition to high rates of various sleep-related problems, findings sug-
gest that, irrespective of various caregiver and environmental factors, sleep
is adversely affected by number of foster care placements. Further, even
after children have been in a stable placement for an extended period, their
sleep does not necessarily improve. Given that poor sleep is associated
with negative mental and physical health outcomes, it is imperative to
better understand the role of poor sleep health among foster care children
and to develop evidence-based sleep interventions for this vulnerable
population.
Acknowledgements: Jinu Kim1, Candice A. Alfano1, Madeline Valentine2,
Josefina Mu~noz Nogales2, Priscilla Rigos3, Josephine S. Kim3, Carol H. Rip-
ple4, Eleanor L. McGlinchey3, Amy R. Wolfson2
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SLEEP QUALITY IN COVID-19 PATIENTS AND ITS ASSOCIATION WITH
SEVERITY OF COVID

S. Meshram 1, S. Gupta 2, A. Alexander 3, S. Agrawal 3, N. Lanjewar 3, K.
Meshram3, A. Patel 3, A. More 3, R. Yadav 3, S. Muley 3, C.
Shamkuwar 4, A. Singh 3. 1Government Medical College, Department of
Pulmonary, Critical care and Sleep Medicine, Nagpur, India; 2Government
Medical College, Department of Physiology, Nagpur, India; 3Government
Medical College, Department of Pulmonary, Critical care and Sleep
Medicine, Nagpur, India; 4Government Medical College, Department of
Pharmacology, Nagpur, India

Introduction: Bad sleep quality is associated with dysregulated immune
response; therefore an individual is prone to develop various viral in-
fections. Aim of the study is to assess quality of sleep in COVID 19 patients
and its association with severity of disease.
Materials and Methods: Prospective questionnaire based study. One
hundred and twenty three subjects with microbiologically confirmed
COVID 19 were administered Pittsburgh Sleep Quality Index (PSQI) ques-
tionnaire. Disease severity was assessed with HRCT thorax. Demographic
data and co morbidities were noted. Correlation between quality of sleep
parameters and disease severity determined.
Results: Analysed data of 123 subjects. Mean age was 51.69 ± 13.17 years.
Male: Female ratio was 2.1:1. Co-morbidities were found in 41%; among
which Diabetes mellitus, Hypertension, combined DM and HTN, CAD,
Hypothyroidism and Airway diseases were 39%, 37%,22%,23%,14% and 10%
respectively. Out of 118 patients with HRCT, based on CT Severity Index,
subjects with mild, moderate and severe disease were 46% (54), 37% (44)
and 17% (20) respectively. Based on global PSQI, 51% (62) had bad quality of
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sleep. Good or bad quality of sleep doesn’t have association with age and
gender. Bad subjective sleep quality were reported in 21% subjects and it’s
not related to disease severity grades. Insomnia (Sleep latency of >30min)
reported in 22% of the subjects and it’s correlated with severe COVID
disease (P value: 0.095; <0.10). Sleep duration of less than 7 hours were
noted in 43% of the subjects and not correlated with severity grades. Poor
habitual Sleep efficiency noted in 16% of subjects. Sleep disturbances were
noted in 83% of subjects and its not correlated with severity grades. Use of
medications for sleep were noted in 23% of subjects. Day time dysfunction
noted in 45% of the patients. Among subjects with good quality sleep and
bad quality sleep, 10% and 23% were having severe disease respectively.
Out of twenty subjects with severe disease 70% had bad sleep quality
(global PSQI) and less than 7hours sleep duration.
Conclusions: In this study we observed severe COVID is associated with
bad quality sleep and reduced sleep duration. Also sleep quality (global
PSQI) in COVID 19 subjects compared to general Indian population re-
ported in other studies is significantly bad. Global PSQI can be used as
screening instrument to predict severity of COVID 19.Validation of global
PSQI as a screening instrument for development of severe COVID 19 is
recommended.
Acknowledgements:Dean, Government Medical College,Nagpur, Fac-
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SLEEP QUALITY OF PARENTS AND CHILDREN DURING THE COVID-19
PANDEMIC e A SOUTH-BRAZILIAN SAMPLE

S.A. Richter 1, M.L. Nunes 1. 1 Pontifícia Universidade Cat�olica do Rio Grande
do Sul (PUCRS), Cerebro Institute of Rio Grande do Sul, Porto Alegre, Brazil

Introduction: In March 2020, the WHO (World Health Organization)
declared the outbreak of the disease caused by the new coronavirus, called
COVID-19, as a pandemic. With this, the Brazilian government decreed on
March 18, 2020, the total closure of non-essential activities. Furthermore,
during this period, children and adolescents were challenged by changes
that included remote classes and altered routine habits that could affect
sleep habits.
Materials and Methods: Aligned case-control study, study 1 was through
an online questionnaire, made available to parents and children between
April and July 2020, the longest quarantine period in Brazil. The sleep of
parents and adolescents was characterized using the Pittsburgh Sleep
Quality Index and the Epworth Sleepiness Scale. For children ages 0-3,
parents completed the Brief Infant Sleep Questionnaire, for children ages
4-12, the Children's Sleep Disorder Scale. Parents also subjectively re-
ported their perception of sleep habits during social distancing. Study 2
started from April 5th to July 30th, 2021, using the same questionnaires as
in Study 1. Both in Study 1 and 2, the georeferencing method was used to
identify which macro-regions of Rio Grande do Sul / Brazil obtained worse
sleep quality. Study 2 integrates the performance of actigraphy, which, for
logistical reasons, elected residents of Porto Alegre / Rio Grande do Sul to
participate.
Results: In study 1, 5,007 responses were obtained throughout Brazil, 788
with children under 18 years of age. Of the 788 parent respondents, 577
resided in Rio Grande do Sul. We chose to analyze the data from Rio
Grande do Sul, as there is greater homogeneity between the containment
of the spread of COVID-19 than in other regions of Brazil. Thus, the results
revealed that of the 577 parents, 69.8% had sleep disorders, 58.6% in
children aged 0 to 3 years, 31.9% in the range from 4 to 12 years (with a
predominance of sleep disorders. Sleep initiation or maintenance) and
56.6% in adolescents. Gender (female) and children with sleep disorders
were significant predictors of a sleep problem in parents (p<0.005). The
subjective perception of concerns revealed related to emotional concerns
such as anxiety and fear in adults and due to changes in the routine of
children and adolescents. Regarding georeferencing in study 1, in Rio
Grande do Sul, 1,729 responses (69.7%) were from the Metropolitan Region
of Porto Alegre, of these 1,155 cases (66.8%) had poor sleep quality and
sleep disorders according to score Global PSQI � 5. Currently, the data are
being organized for the analysis of Study 2, it obtained 1,559 responses
from Brazil, of which 830 resided in Rio Grande do Sul and of these 135
parents responded to the two studies and to the actigraphy collections,
carried out in the time 23 collections.
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Conclusions: Our data showed an increase in the rate of sleep problems
among families in quarantine, demonstrating the importance of address-
ing this issue with the population to establish comprehensive care.
Acknowledgements: This study was financed in part by the Coordenaç~ao
de Aperfeiçoamento de Pessoal de Nível superior e Brazil (CAPES).

SLEEP REACTIVITY IS ASSOCIATED WITH INCREASED AROUSAL DURING
AMBULATORY POLYSOMNOGRAPHY IN HEALTHY ADULTS
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Introduction: Stress-related sleep reactivity is a risk marker for the
development of insomnia. Studies have indicated that good sleepers with
high sleep reactivity are more prone to the development of insomnia,
suggesting a critical role of sleep reactivity in the pathogenicity of
insomnia. However, there is a lack of data on the association between sleep
reactivity and sleep macrostructure in healthy individuals, especially on
whether the association of sleep changes is independent to that of
cognitive arousal, dysfunctional sleep belief and perceived stress level.
Materials andMethods: Forty-one healthy adults (mean: 29.29y, SD: 4.63;
65.9% female) were recruited. All participants underwent Structural Clin-
ical Interview for DSM disorder-5 and Diagnostic Interview for Sleep Pat-
terns and Sleep Disorders to rule out any psychiatric and sleep disorder
respectively. Participants underwent one-night home ambulatory poly-
somnography (PSG) with the Nox-A1 ambulatory PSG monitoring system
(Nox Medical, Inc., Reykjavikm, Iceland). They also completed a set of self-
reported questionnaires including Perceived Stress Scale (PSS), Insomnia
Severity Index (ISI), Pittsburgh Sleep Quality Index (PSQI), pre-sleep
arousal questionnaire (PSAS), Ford Insomnia Response to Stress Test
(FIRST) and Dysfunctional Beliefs and Attitudes about Sleep Scale (DBAS).
PSG data was scored according to the scoring manual of the American
Academy of Sleep Medicine (AASM). Independent T test, Pearson corre-
lation analysis and General linear regression analyses were applied in
statistical analysis.
Results: The degree of sleep reactivity as reflected by the FIRST score was
positively correlated with cognitive arousal (r¼0.40, p¼0.010), somatic
arousal (r¼0.37, p¼0.017), poor sleep quality (r¼0.34, p¼0.030), and
nocturnal arousal index in total sleep (r¼0.37, p¼0.017), NREM (r¼0.33,
p¼0.037) and REM sleep (r¼0.33, p¼0.034). Participants were further
classified into two groups according to the median split of sleep reactivity
scores [low reactive sleepers (FIRST <19, n¼19), and high reactive sleepers
(FIRST>¼19, n¼22)]. Those with high sleep reactivity had higher perceived
stress level, greater insomnia severity, poorer self-perceived sleep quality
and more pre-sleep cognitive arousal. They also tended to show signifi-
cantly higher index of nocturnal arousal as assessed by PSG, when
compared with the low sleep reactivity group. The general linear regres-
sion analyses indicated that higher sleep reactivity was positively associ-
ated with increased total arousal index (B:0.26, 95%CI [0.05-0.47],
p¼0.018) and particularly NREM arousal index (B: 0.29, 95%CI [0.03-0.56],
p¼0.030), after adjusted for age, sex, perceived stress, cognitive arousal
and dysfunctional sleep belief, suggesting links between sleep reactivity
and nocturnal arousal regardless of different levels of perceived daily
stress.
Conclusions: Higher sleep reactivity was associated with sleep macro-
structure alteration with increased arousal intensity even after controlling
for self-perceived stress level in healthy subjects. PSG arousal indexmay be
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a potential EEG biomarker for the risk of insomnia in vulnerable in-
dividuals. Targeting sleep reactivity in the intervention might be a po-
tential approach to prevent the future onset of insomnia.
Acknowledgements: This study was supported by grant from the
Collaborative Research Fund of Hong Kong, China (RGC Ref No. C7069-
19GF).

SLEEP-WAKE PATTERNS AND INSOMNIA SYMPTOMS ON THE FIRST
COVID-19 PANDEMIC WAVE IN PORTUGAL

A. Allen Gomes 1,2,3, M. Miller Mendes 1,2, C. Araújo 1, M.I. Clara 1,2, V.O.
Clemente 4,1,2, J. Moita 4,3, B. Portuguese Sleep Association
Board 3. 1University of Coimbra, Faculty of Psychology and Educational
Sciences, Coimbra, Portugal; 2CINEICC e FCT R&D Unit: Centre for
Research in Neuropsychology and Cognitive Behavioural Intervention,
Coimbra, Portugal; 3 Portuguese Sleep Association Board, Lisboa, Portugal;
4University Hospital Centre of Coimbra (CHUC), Sleep Medicine Centre,
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Introduction: This research focused on the impact of the COVID-19
pandemic on the sleep of the Portuguese population, first wave. We aimed
to inspect the sleep schedules, durations, quality, insomnia symptoms, and
related variables, after the first lock-down.
Materials and Methods: During June and July 2020, out of 1174 who
participated in the survey, a final sample of 1079 participants from both
sexes (874 women and 205 men), 18�years old�86 (45.7±16.05 years old,
equivalent in both sexes), not shift workers, from all regions of the country
in an approximately proportional manner, answered on-line questions
regarding sociodemographic-information, basic health, family/domestic
and pandemic circumstances; sleep schedules, durations, and difficulties
(currently/during the pandemic context, and retrospectively/before the
pandemic); together with the Insomnia Severity Index (ISI), and the Basic
Scale on Insomnia Symptoms and Quality of Sleep (BaSIQS). From the large
sample, a subsample (n¼410) was also extracted and compared with an
equivalent subsample (in terms of region, educational level, and occupa-
tion status) selected from a larger one collected before the pandemics in
2017 (cf. Mendes et al., 2018). Statistical analyses were performed using
IBM-SPSS.
Results: Comparing the current pandemic sleep patterns with those
retrospectively reported by the 1079 participants for the pre-pandemic,
mean sleep-wake schedules shifted significantly to later hours during the
week, decreasing the social jet lag and the restriction-extension pattern.
Comparing 2017 and 2020 subsamples, time in bed on weeknights
increased significantly during the pandemic. Clinically relevant insomnia
symptoms (as suggested by an ISI score > 14) achieved a prevalence of
18.3% in 2020. Although a significant portion of people reports poorer
sleep, there were also sleep improvements: 45.7% of the participants
considered their sleep was poorer now, 37.8% consider they were sleeping
as usual, and 14.6% declared that now they were sleeping better. Exam-
ining the 37.8% declaring that their sleep remained unchanged, this group
subdivides into 13.1% that declared a sleep problem currently or in the
past, and 24.7% that declared not having any current/previous sleep
problem.
Conclusions: The subjective impact of the COVID-19 pandemic on sleep
seems variable: although a significant portion of people reports poorer
sleep, there are also sleep improvements. As a possible explanation, when
people work and study from home, they have greater flexibility in defining
their routine and sleep-wake schedules: On the one hand, they can follow
their natural biological rhythm, which can be a protective factor for sleep;
on the other hand, it can be a risk factor for the aggravation or develop-
ment of insomnia, as it allows to adopt counterproductive behaviors like
more time in bed without sleep.
Acknowledgments: The present investigation was carried out as part of a
collaboration between the Portuguese Sleep Association (APS), which
supported data collection costs, and the Center for Research in Neuro-
psychology and Cognitive-Behavioral Intervention (CINEICC), UC. This
study was approved and disseminated by the Portuguese College of Psy-
chologists.
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STUDY ON THE SLEEP QUALITY AND BRAIN FUNCTIONAL STATE OF
FOCAL EPILEPSY

X. Guo 1, Q. Tang 1, Y. Zhang 1, Z. Wang 1. 1 the First Hospital of Jilin University,
Department of Neurology and Neuroscience Center, Changchun, China

Introduction: To evaluate the sleep quality, emotion and fatigue state of
patients with focal epilepsy by subjective scale, polysomnography and the
brain functional state quantitative monitoring, and to explore the influ-
encing factors of sleep quality in patients with epilepsy.
Materials and Methods: 102 focal epilepsy patients were selected ac-
cording to clinical symptom and 24-hour EEG from the outpatient
department of neurology from August 2019 to January 2021 in the First
Hospital of Jilin University,102 sex- and age-matched healthy controls
were recruited for this study. Pittsburgh sleep quality index (PSQI) was
used to evaluate the sleep quality of patients. Hospital Anxiety/Depression
Scale (HAD) was used to evaluate the anxiety and depression. Fatigue
Severity Scale (FSS) was used to evaluate the fatigue degree. 12 epilepsy
patients completed polysomnography monitoring. All participants un-
derwent the brain functional state quantitative monitoring.
Results:
1. PSQI total score of epilepsy patients were higher than those in control
group (P<0.05). PSQI total score was negatively correlated with sleep index
(r¼-0.321, P¼0.001).
2. The linear regression analysis of PSQI correlation showed that age,
seizure frequency, seizure in sleep, anxiety, depression, and fatigue were
related to the influencing factors for the sleep quality of epilepsy patients.
Among them, fatigue, age, seizure in sleep, and seizure frequency were
independent influencing factors for the sleep quality of epilepsy patients.
3. Wake after sleep onset (WASO) was positively correlated with brain
inertia (r¼0.720, P¼0.008). The oxygen desaturation index was positively
correlated with respiratory index in sleep (r¼0.892, P<0.001); The oxygen
desaturation index was positively correlated with hypoxia index (r¼0.727,
P¼0.007); The lowest oxygen saturation in sleep was negatively correlated
with respiratory index in sleep (r¼-0.824, P¼0.001).
4. Brain inertia, brain fatigue, respiratory index in sleep, hypoxia index and
anxiety tendency in epilepsy patients were higher than those in control
group(P<0.05).
5. Epilepsy patients with HAD(A)�11 had higher anxiety tendency than
those with HAD(A)<11 (P<0.05).
6. FSS total score was positively correlated with brain fatigue (r¼0.387,
P<0.001).
7. The linear regression analysis of FSS correlation showed that age, seizure
frequency, anxiety, depression and sleep quality are related to the influ-
encing factors of fatigue in epilepsy patients. Among them, anxiety, sleep
quality and age are the independent influencing factors of fatigue in pa-
tients with epilepsy.
8. Epilepsy patients with more extensive interictal discharges had signif-
icantly higher excitation density than those with more limited interictal
discharges(P<0.05).
Conclusions:
1. Sleep quality decreased in epilepsy patients. PSQI total score was
negatively correlated with sleep index. Seizure in sleep,seizure fre-
quency,age and fatigue degree and were the independent influencing
factors of sleep quality in patients with epilepsy.
2. Wake after sleep onset (WASO), the oxygen desaturation index and the
lowest oxygen saturation in sleep were respectively correlated with brain
inertia, respiratory index in sleep and hypoxia index.
3. Anxiety tendency and brain fatigue in epilepsy patients increased. Epi-
lepsy patients with anxiety had higher anxiety tendency than control
group. FSS total score was positively correlated with brain fatigue.
Acknowledgements:

THE ASSOCIATION BETWEEN MATTRESS SIZE AND OBJECTIVELY
MEASURED SLEEP IN 8,214 USERS WITH BED PARTNERS
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Introduction: To date, limited empirical work has been conducted on the
association between mattress sizes and objectively measured sleep in the
naturalistic environment. Advancements in consumer sleep technologies
allow for large-scale measurement of ambulatory objectively measured
sleep in the naturalistic environment. In this big data analysis, we exam-
ined the association between mattress size and objective sleep metrics for
those who share a bed with a partner.
Materials and Methods: We examined sleep data from a PSG-validated
radio frequency hardware device and accompanying app which uses a
non-contact radio frequency sensor to objectively estimate sleep-related
metrics. The dataset included 865,348 nights from 8,214 sleepers (mean
age 51.1 + 13.8 years, 57.7% male). Sleep data were captured nightly from
2018-01-01 until 2021-05-01. Mattress details were captured using a
mobile application that paired with the aforementioned hardware device.
Mattresses sizes were based on standardized North American dimensions
including: California king (183 x 213.5 cm), King (193 x 203.5 cm), Queen
(152 x 203.5 cm), and Full (134.5 X 190.5). We used a linear regression
model to compare sleep-related metrics and mattress sizes, controlling for
age, gender, BMI, and mattress age.
Results: For those with bed partners, sleeping on a queen size mattress as
compared to those on a full size or smaller mattress was associated with a
4.9 mins increase in total sleep time (TST, p<0.05). Relative to sleeping on a
full size mattress, sleeping on a king size mattress or California king was
associated with a 13.3 min increase in TST, a 4.3 min increase in REM sleep,
and a 2.0 min increase in deep sleep (all p<0.001). When compared to a
queen size mattress, sleeping on a king or California king mattress was
associated with an additional 8.4 min of TST, 4.1 mins of deep sleep, 2.3
mins of REM Sleep (all p<0.001), and a 1.1% increase in sleep efficiency
(p<0.001). No significant differences in sleep onset latency or number of
awakenings were observed.
Conclusions: The present analysis showed that larger mattress sizes were
generally associated with longer total sleep time and modest increases in
sleep efficiency. We also observed slight changes to sleep architecture
including increases in deep sleep and REM sleep. These findings highlight
the potential importance of mattress size for sleep quality. However,
additional research is needed to disentangle the likely complex relation-
ship between mattresses and sleep by further examining mattress
composition, environmental sleep disruptors, partner sleep quality, and
potentially confounding socioeconomic factors.

THE ASSOCIATION BETWEEN SLEEPeSMARTPHONE HYGIENE,
PSYCHOLOGICAL WELL-BEING, AND SLEEP QUALITY AS REVEALED BY
OBJECTIVE AND SUBJECTIVE MEASURES

D. Shoval 1, N. Tal 1, O. Tzischinsky 2. 1 The Max Stern Yezreel Valley College,
Educational Counselling Department, Emek Yezreel, Israel; 2 The Max Stern
Yezreel Valley College, Behavioral Science, Educational Counselling
Department, Emek Yezreel, Israel

Introduction: The continuous use of smartphones all hours of the day and
night is a feature of modern life. Smartphones’ numerous applications
have made them an integral part of the individual’s functioning to the
point of merging the individual with the device. This study focuses on the
association between smartphone use in the sleeping environment, sleep
quality, and psychological well-being. The study had two aims: first, to
examine the association between sleepesmartphone hygiene and sleep
quality among students and the mediation effect of psychological well-
being (anxiety and FOMO); and second, to examine the differences be-
tween subjective and objective measures of sleepesmartphone hygiene as
predictors of sleep quality and psychological well-being: anxiety, depres-
sion, and FOMO.
Materials and Method: In the first stage of the study, a total of 467 Israeli
college students filled out five questionnaires: SleepeSmartphone Hy-
giene Questionnaire (SSHQ), Fear of Missing Out Scale (FoMOs), Trait
Anxiety Inventory (STAI-T), Pittsburgh Sleep Quality Index (PSQI), and a
demographic questionnaire. In the second stage, 40 college students out of
the total sample measured their smartphoneesleep hygiene via an appli-
cation installed on their smartphone device (QualityTime by Mobidays
Inc.) This application monitored their smartphone detailing the type and
time of application used. Each student also kept a sleep diary and filled out



Abstracts Sleep Medicine 100 (2022) S1eS307
five questionnaires: SleepeSmartphone Hygiene Questionnaire (SSHQ),
Fear of Missing Out Scale (FoMOs), Trait Anxiety Inventory (STAI-T),
Pittsburgh Sleep Quality Index (PSQI), and Beck Depression Inventory
(BDI-II).
Results: The analysis revealed positive correlations between sleepes-
martphone hygiene, trait anxiety, FOMO, and sleep quality. In addition,
trait anxiety was found to be a moderating variable in the association
between sleepesmartphone hygiene and sleep quality. Objective mea-
sures showed that 40% of the participants actually woke up during the
night and checked their smartphone. However, subjective measures
showed that they overestimated this behavior. More frequent nighttime
checking of one’s smartphone, as recorded by objective measures, was
associated with lower sleep quality and psychological well-being.
Conclusion: This study demonstrated the association between smart-
phone use in the sleeping environment, sleep quality, and psychological
well-being and the differences between objective and subjective measures
of smartphone use at night. An understanding of this association among
students is beneficial to those seeking effective practices to cope with the
impairment of sleep quality. Certain education programs encourage
removing phones from bedroom- but their recommendations for behav-
ioral change would not necessarily improve sleep. This study therefore
emphasizes that recommendations should also address aspects of psy-
chological well-being.

THE CARDIOVASCULAR, METABOLIC, FETAL AND NEONATAL EFFECTS OF
CPAP USE IN PREGNANT WOMEN: A SYSTEMATIC REVIEW

D. Migueis 1, A. Urel 1, C.C. Santos 2, A. Accetta 1, M. Burla 3. 1Universidade
Federal Fluminense, General and specialized surgery, Niter�oi, Brazil;
2Universidade Federal do Rio de Janeiro, Gynecology and obstetric, Rio de
Janeiro, Brazil; 3Universidade Federal Fluminense, Materno-infantil, Niter�oi,
Brazil

Introduction: Continuous positive airway pressure (CPAP) is the standard
treatment for obstructive sleep apnea (OSA), but its outcomes for the
pregnant are still undefined. This study aims to review current CPAP
intervention during pregnancy, discuss published trials, and propose
relevant issues that have yet to be addressed satisfactorily about the car-
diovascular, metabolic, fetal, and neonatal effects of CPAP treatment during
gestation.
Materials and Methods: Two authors independently conducted a sys-
tematic review until March 28th, 2021 on PubMed, BVS, and Cochrane
Library, using PRISMA guidelines, and risk of bias using NIH guidance.
Discrepancies were reconciled by a third reviewer.
Results: Of 59 identified citations, eight original trials have submitted a
total of 90 pregnant women to polysomnography and CPAP therapy.
Concerning CPAP usage time, none of the selected studies specified
meantime use per night. Four of them (50%) registered the outcomes after
CPAP therapy for one night, while three studies (37.5%) underwent CPAP
treatment for at least one month, and another trial (12.5%) for at least two
weeks. None of the studies reported CPAP adverse effects in pregnant
women or neonatal participants.
Four studies performed in samples with hypertension or preeclampsia
presented blood pressure (BP) decrease or maintained the antihyperten-
sive drug dose in the CPAP group. After CPAP utilization, one trial regis-
tered cardiac output and stroke volume increase with heart rate and
peripheral vascular resistance decrease, which were correlated with birth
weight increment. Others documented a higher Apgar in the CPAP group
and more fetal movements during CPAP use. There was a reduction in
serum uric acid and tumor necrosis factor-alpha in the CPAP groups whose
blood pressure decreased. However, twoweeks of CPAP use inwomenwith
gestational diabetes and OSA did not improve glucose levels but raised the
insulin secretion in those adherents to CPAP.
Conclusions: CPAP is a safe treatment with long-term benefits for OSA
patients, showing a strong correlationwith improvement in cardiovascular
functions, BP, diabetes, inflammatory markers, subjective sleep quality,
quality of life, and mortality. Although physiological changes in pregnancy
contribute as risk factors for OSA’s development due to lower respiratory
function, upper airway edema, and elevated estrogen, the prevalence and
comorbidities related to OSA in the pregnant are still a growing area of
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study. Despite its undeniable relevance, there were only eight clinical trials
about CPAP treatment in the pregnant population and its effects on
maternal comorbidities, subjective aspects (sleep quality, daytime sleepi-
ness), fetal, and neonatal outcomes. Despite these positive results without
adverse effects, randomized controlled trials with standardized follow-up
in larger populations are required to determine CPAP therapy recom-
mendations in pregnancy.
Acknowledgments: In memory of Christian Guilleminault for his
outstanding role in the field of Sleep Medicine.

THE EFFECTS OF BRIGHT LIGHT THERAPY ON SLEEP AMONG YOUNG
ADULTS WITH NON-CLINICAL SLEEP PROBLEMS: A PILOT-STUDY

B. Baldursdottir 1, H. Franksdottir Daly 1, S. Gudmundsdottir Aspelund 1, J.F.
Stefansson 1, H.B. Valdimarsdottir 1. 1Reykjavik University, Department of
Psychology, Reykjavik, Iceland

Introduction: Sleep deficiency is amajor public health issue affecting daily
life and health. Sleep problems and poor sleep quality are usually due to a
disruption in the body�s circadian rhythms (CRs). Bright light therapy (BLT)
has been found to be effective in realigning the CRs in diverse populations
but the effectiveness of BLT among healthy young individuals has not been
evaluated. Therefore, the aimwas to examine the effects of BLT intervention
on sleep problems and sleep quality in a sample of young adults.
Materials and Methods: A 3-weeks BLT intervention, using light emitting
glasses for 30 minutes each morning, was conducted among 40 under-
graduate students at Reykjavik University. The participating students,
formerly assessedwith sleep problems, were randomly assigned to either a
control group with non-circadian stimulating light glasses or an inter-
vention group with circadian stimulating light glasses. At baseline and
follow-up, sleep problems were measured with the Bergen Insomnia Scale
and sleep quality was measured with the Pittsburgh Sleep Quality Index. A
2-x-3 factorial design was applied to test the effectiveness of the BLT.
Results: The results showed that the main effect for time was significant
for both sleep problems (p < 0.001) and sleep quality (p < 0.001) and the
interaction between group and time was significant for both sleep prob-
lems (p ¼ 0.005) and sleep quality (p ¼ 0.042).
Conclusions: The findings indicate that a short, or a 3-weeks, BLT inter-
vention can improve sleep among young adults reporting mild sleep
problems. The results indicate that the circadian stimulating light glasses
were effective in decreasing sleep problems and increasing subjective
sleep quality. This has important public health relevance as this low-
burden BLT intervention can easily be disseminated among young adults
with non-clinical sleep problems.
Acknowledgements: This study was funded by the Icelandic Research
Fund, grant number 184999-051.

THE GAZE OF SLEEP LOSS: ACUTE EFFECTS OF SLEEP LOSS ON FACIAL
PERCEPTION

L.T. van Egmond 1, E.M. Meth 1, C. Benedict 1. 1Uppsala University, Surgical
Sciences, Uppsala, Sweden

Introduction: Sleep loss affects the socio-emotional state of an individual,
e.g., by increasing negative mood and social avoidance behavior. However,
it is unclear if gaze patterns and social perception of different facial ex-
pressions are altered by sleep deprivation Here, we used eye-tracking
technology to investigate if acute sleep loss affects gaze patterns and social
perception of happy, angry, fearful, and neutral faces.
Materials and Methods: Forty-five young adults (20 women) were exam-
ined according to a crossover design, including one night with total sleep
deprivation and one night with an 8-hour sleep opportunity. After each
night, gaze patterns of happy, angry, fearful, andneutral faceswere assessed
by eye-tracking. The main outcome was time spent on the eyes, as they
represent the most potent cue for conveying emotions. Participants also
evaluated the attractiveness, trustworthiness, and healthiness of each face.
Results: Following sleep loss, participants spent less time exploring faces
compared to sleep (p<0.0001). Relative to the total time participants spent
on the face, we found that less time was allocated to the eyes when
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presented with happy, neutral, and fearful faces after sleep loss (p<0.05).
However, the relative time allocated to the eyes of angry faces did not
differ between the conditions (p¼0.688). Finally, faces were overall
perceived as less trustworthy and attractive following sleep loss (p<0.05).
Conclusions: Acute sleep loss alters gaze patterns when presented with
different facial expressions. The finding that the eyes of angry faces
maintain the attention of the sleep-deprived observer and that the faces
are seen as overall more negative may have adverse implications for
emotional well-being.
Acknowledgements: The authors want to thank all participants that
contributed to this study and the students who helped with the data
collection.

THE IMPACT OF SLEEP DISTURBANCE ON PHYSICAL HEALTH IN A
SEVERE ASTHMATIC PEDIATRIC POPULATION

G. Voutsas 1,2, T. Moraes 1,2,3, P. Subbarao 1,3,4, J. Brook 4, T. To 1,4, I.
Narang 1,2,3. 1Hospital for Sick Children, Translational Medicine, Research
Institute, Toronto, Canada; 2University of Toronto, Institute of Medical
Science, Toronto, Canada; 3Hospital for Sick Children, Division of
Respiratory Medicine, Research Institute, Toronto, Canada; 4University of
Toronto, Dalla Lana School of Public Health, Toronto, Canada

Introduction: Childrenwith severe asthma experience significant daytime
symptoms that may impact academic performance resulting in lowered
quality of life, increased hospitalizations, and even death. Regular physical
activity (PA) participation is an important part of their management yet
children with asthma continue to display significantly greater inactivity
levels compared to their counterparts without asthma. Understanding the
reason for low PA engagement and promoting positive PA behaviors is a
modifiable risk factor that will ultimately improve asthma control,
decrease symptoms, and improve quality of life across the life-span.
Addressing these gaps in the literature will provide pertinent clinical
knowledge that may optimize clinical outcomes in pediatric severe asthma
populations. Thus, the aim of this study is to evaluate the frequency and
intensity of PA, sleep quality and disturbance, sleep duration, and daytime
sleepiness in children with severe asthma compared to healthy controls.
Materials and Methods: This was a prospective study consisting of two
age-sex matched groups: a severe asthma group and a healthy control
group. Subjects were given the ActiGraph wGT3X-BT device to be worn
simultaneously for 7 consecutive days and nights using a 24 hour-a-day
protocol. This device objectively measures wake/sleep cycles to provide
continuous, high-resolution sleep quality and PA measures during the
period that the device is worn, using age-specific validated cut-off points.
The validated Epworth Sleepiness Scale (ESS) was used as a self-reported
measure of daytime sleepiness and the Child Sleep Habits Questionnaire
(CSHQ) as a self-reported measure of sleep quality and disturbances.
Results: A total of 68 children were recruited: 34 children with severe
asthma and 34 age-sex matched healthy controls. The mean (±SD) age of
those with severe asthma and healthy controls was 8.5±1.2 and 8.5±0.8
years, respectively. There were 22/34 (64.7%) male participants in both
groups. The mean (±SD) BMI of the severe asthma and control groups were
16.8±3.1 and 16.6±3.6 kg/m2, respectively. No significant differences were
found in total ESS daytime sleepiness scores (p¼0.11), total CSHQ sleep
disturbance scores (p¼0.08), sleep efficiency (p¼0.22), sleep duration
(p¼0.56), time spent inweekly light PA (p¼0.38), and time spent inweekly
moderate-to-vigorous PA (p¼0.52) between groups over a 7-day period.
However, children with severe asthma were more sedentary compared to
controls (482.8±59.3 minutes vs. 442.1±66.5 minutes; p¼0.051) over the
same 7 day period.
Conclusions: Although children with severe asthma maintained physical
activity levels similar to controls, they also had more sedentary behav-
iours. Further, there were no changes in sleep duration or quality between
the groups. Further research in larger sample sizes is needed to better
understand the impact of PA participation in children with severe asthma.
Moreover, practicing positive PA behaviours represents a safe and non-
invasive strategy for the clinical management of severe asthma, resulting
in improved asthma care and patient outcomes.
Acknowledgements: This research was supported by funds from the Ca-
nadian Urban Environmental Health Research Consortium (CANUE).
S97
THE INTERPLAY BETWEEN PERSONALITY TRAITS, HYPERAROUSAL,
AND SLEEP DISTURBANCES IN HEALTHY ADULTS
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Introduction: The mechanisms underlying sleep disturbances may be
related to complex interactions between biological and psychosocial fac-
tors. Although previous literature has suggested that personality traits and
psychophysiological hyperarousal are implicated in sleep disturbances, the
interplay among these factors remained unclear. This study examined the
relationship between NEO-Five personality traits and a variety of sleep-
related characteristics (i.e. sleep quality, insomnia severity, pre-sleep
arousal) and explore the potential mediating effect of pre-sleep arousal on
the relationship between personality traits and insomnia.
Methods: A total of 120 adults (mean±SD: 29.39±4.52, 71% Female) aged
from 25 to 45 years old free of any psychiatric disorder or sleep disorder as
ascertained by structured clinical interviews were recruited from the
community. All the participants completed the measures of personality
traits (NEO Five-Factor Inventory), sleep-related features (Pittsburgh Sleep
Quality Index for sleep quality, Insomnia Severity Index for insomnia
severity), and cognitive and behavioral pre-sleep arousal as measured by
the Pre-Sleep Arousal Scale.
Results: Linear regression analyses showed that neuroticism was signifi-
cantly associated with poorer sleep quality (b¼0.45, p<.01), more severe
insomnia (b¼0.47, p<.01), and a higher level of pre-sleep cognitive arousal
(b¼0.59, p<.01). A higher degree of openness was associated with pre-
sleep cognitive arousal (b¼0.21, p<.05) while extraversionwas found to be
negatively associated with sleep quality (b¼-0.23, p<.05) and insomnia
severity (b¼-0.29, p<.01). Mediation analysis revealed that the association
between neuroticism and insomnia severity was partially mediated by
cognitive arousal before sleep (b¼0.07, p<.01).
Discussion: The findings showed the associations of NEO-Five personality
traits with sleep quality, insomnia symptoms, and pre-sleep somatic and
cognitive arousal among these healthy adults whowere free of any sleep or
psychiatric problems. In addition, the present study extended the existing
literature by showing the interplay between personality traits, which are
considered as a predisposing factor, and pre-sleep arousal, which is
considered a perpetuating factor, on insomnia. Future longitudinal and
interventional studies with objective measures are needed to further
explore the mechanism underlying these associations.
Acknowledgment: This study is supported by a grant from the Collabo-
rative Research Fund of Hong Kong, China (RGC Ref No. C7069-19GF).

THE INTERPLAY BETWEEN SLEEP QUALITY AND ADOLESCENTS’
PSYCHOSOCIAL DEVELOPMENT: A SYSTEMATIC REVIEW AND META-
ANALYSIS OF LONGITUDINAL STUDIES
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Maratia 1, M. Pagano 1, L. Tonetti 1, V. Natale 1, E. Crocetti 1. 1University of
Bologna, Department of Psychology, Bologna, Italy

Introduction: Adolescence is defined as the period of a gradual transition
between childhood and adulthood, with conceptually distinct physical
changes marking puberty and maturation. Sleep is a critical aspect for
overall well-being and healthy development across physical, behavioral,
cognitive, academic, and psychosocial domains. This can pave the way to a
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new frontier for adolescent research, in which the dynamic interplay be-
tween sleep and multiple psychosocial aspects of adolescents’ life can
explain long-term developmental outcomes. Thus, systematizing and
assessing longitudinal research on this topic is required to understand
both changes of sleep during adolescence and its complex over time
relationship with psychosocial development.
Material and methods: The first aim of this systematic review and meta-
analysis is to identify all studies that evaluated longitudinally sleep quality,
with standardized objective and/or subjective measures, in adolescence.
The second aim is to evaluate the longitudinal interplay between sleep
quality and psychosocial development in adolescents (particularly
considering the domains of social experiences in multiple ecological
contexts; identity processes and well-being outcomes). This work could
lead to a better understanding of both changes in sleep quality during
adolescence and its bidirectional link to psychosocial development.
Pubmed; Psychinfo, PsycArticles, Medline, Web of Science, Scopus; Pro-
Quest Dissertations and Theses; ERIC; GreyNet databases were systemat-
ically searched without publication period restriction until 23th of
September 2021. Eligible studies had to: include adolescents from the
general population aged between 10/11 to 18/19 years old; use a longitu-
dinal design; report sleep quality-related outcomes as measured by
objective and/or subjective standardized measures for at least two time-
points. The corresponding author worked in pairs with another team
member and independently screened at first the titles and abstracts and
then the full text against the eligibility criteria.
Results: A total of 362 full-texts were screened and a final number of 250
studies were included. The inter-rater agreement between the first and
other authors of the team that worked in pairs for the selection process
was substantial. Of these studies, 163 evaluated the longitudinally sleep
quality of adolescents over time and its connection to physical health;
psychological and social wellbeing. 81 studies evaluated longitudinally the
interplay between sleep quality and different ecological contexts and
identity development of adolescents. Finally, 6 studies evaluated the
change over time of sleep quality outcomes and its relationship with
wellbeing, context and identity in adolescents before and after the
pandemic due to the Covid-19 outbreak.
Conclusion: Because of the broad scope of this project, the data can be
used to examine a large variety of research questions. From this large se-
lection of literature, different systematic reviews on different specific
topics will be obtained. Particularly, our work will focus at first on sys-
tematically assessing the development and change over time of the sleep
quality during the adolescence period. Furthermore, different works on
the longitudinal interplay between sleep quality and physical health,
different contexts and identity development will be systematically eval-
uated and presented.
Acknowledgements: This work was conducted within the ERC-Consoli-
dator project IDENTITIES (Grant Agreement n. 101002163).

THE INTERRELATIONSHIP OF INSOMNIA SYMPTOMS, PHYSICAL
ACTIVITY AND SEDENTARY BEHAVIOUR ON SYMPTOMS OF
DEPRESSION AND ANXIETY BEFORE AND DURING THE COVID-19
PANDEMIC LOCKDOWN

G. Lipinska 1, R. Lewis 1, L. Roden 2, K. Scheuermaier 3, X. Gomez-Olive 4, D.
Rae 5, S. Iacovides 6, A. Bentley 7, J. Davy 8, C. Christie 8, S. Zschernack 8, J.
Roche 3. 1University of Cape Town, Psychology, Cape Town, South Africa;
2Coventry University, Faculty Research Centre for Sport, Exercise and Life
Sciences, School of Life Sciences, Faculty of Health and Life Sciences,
Coventry, United Kingdom; 3University of the Witwaterstrand, Brain
Function Research Group, School of Physiology, Faculty of Health Sciences,
Johannnesburg, South Africa; 4University of the Witwaterstrand, MRC/Wits
Rural Public Health and Health Transitions Research Unit (Agincourt),
School of Public Health, Faculty of Health Sciences, Johannnesburg, South
Africa; 5University of Cape Town, Division of Exercise Science and Sports
Medicine, Department of Human Biology, Faculty of Health Sciences, Cape
Town, South Africa; 6University of the Witwaterstrand, Division of Exercise
Science and Sports Medicine, Department of Human Biology, Faculty of
Health Sciences, Johannnesburg, South Africa; 7University of the
Witwaterstrand, Department of Family Medicine, Faculty of Health
Sciences, Johannnesburg, South Africa; 8Rhodes University, Department of
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Human Kinetics and Ergonomics, Rhodes University, Grahamstown, South
Africa

Introduction: Many studies from diverse global contexts have reported
poor sleep quality and sleep irregularity, changes in lifestyle behaviours,
and heightened depression and anxiety during hard lockdowns imposed
as a result of the COVID-19 pandemic. However, the way in which these
variables interact with each other and their relative importance to each
other, remains unknown.
Materials and Methods: We conducted an online survey in 1048 South
African adults (median age: 27y; 767 women; 473 students) to investigate
how insomnia symptoms, sleep regularity, exercise intensity/frequency
and sitting/screen-use (sedentary screen-use) interact to predict symp-
toms of depression and anxiety before and during hard lockdown.
Results: Results of our structural equation models, controlling for student
status and self-identified gender, showed that irrespective of lockdown
symptoms of insomnia were the strongest predictors of depressive and
anxiety-related symptoms. Similarly, irrespective of lockdown high levels
of sedentary behaviour, including sitting, where associated with these
mental health difficulties. Furthermore, the greater the sedentary
behavior, the poorer the sleep quality, which in turn was associated with
poor mental health outcomes. Interestingly, during lockdown the extent to
which individuals engaged in physical activity had a significant impact on
symptoms of depression and anxiety via symptoms of insomnia. In-
dividuals who exercised moderately or vigorously tended to have fewer
insomnia symptoms and subsequently reported fewer depressive and
anxiety-related symptoms.
Conclusions: Overall, the results highlight the importance of healthy sleep
for mental health, especially during periods of stress and upheaval. We
also identify important behaviours that influence insomnia, which can be
modified to ensure healthy sleep and subsequent mental health.
Acknowledgements: National Research Foundation (NRF) Competitive
Support for Unrated Researchers (CSUR) grant 116229

THE QUALITY OF NIGHT SLEEP AFFECTS THE PSYCHICS, COGNITIVE
PERFORMANCE AND CARDIOVASCULAR SYSTEM OF SURGEONS

N. Bobko 1, S. Dovgopola 1, E. Yavorovsky 1. 1 State Institution "Kundiiev
Institute of Occupational Health of National Academy of Medical Sciences
of Ukraine", Laboratory of Hygiene and Physiology of Shiftwork, Kyiv, Ukraine

Introduction: Sleep quality is extremely important to restore human re-
sources, to assimilate the information received during the day and to
prepare to the new day activity. The purpose was to reveal the effects of
sleep quality on the psychics, cognitive performance parameters and car-
diovascular system activity in surgeons.
Materials and Methods: Forty five surgeons aged 24-62 years old (mean
age ± SD: 40,4±10,6 yrs) were observed individually using questionnaire,
computer based cognitive performance tests, measures of blood pressure
and heart rate at the first hours of their working shifts. The quality of night
sleep on the eve of the working shift was self-assessed by 5-anchor Likert
scale. Data were analyzed using Pearson correlation at p<0,05.
Results: The quality of night sleep of surgeons varied from 2 to 5
(3,69±0,92). The asymmetry of blood pressure in the upper extremities
(>10 Hg mm) was found in he each second surgeon. The quality of night
sleep positively correlated to self-assessment of workability (r¼0,31),
negatively correlated to self-assessment of cognitive fatigue (r¼-0,30),
communicability fatigue (r¼-0,34), strain (r¼-0,37), feeling of being upset
(r¼-0,30), nervous (r¼-0,40), excited (r¼-0,30), worrying about possible
failures (r¼-0,34). When running the Landolt rings cancellation test, the
quality of night sleep positively correlated to productivity (r¼0,33), ve-
locity (r¼0,35) and general number of the information processed (r¼0,31),
and negatively correlated to the number of missed rings (r¼-0,33) and
general number of mistakes (r¼-0,32). When running the simple situation
recognition test under time pressure regime, the quality of night sleep
positively correlated to the general number of the tasks processed
(r¼0,37), number of correct decisions (r¼0,36) and velocity of working
(r¼0,33). When running the complicated situation recognition test under
time pressure regime, the quality of night sleep negatively correlated to
the ratio of the number of incorrect to the number of missed tasks (r¼-
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0,36), evidencing the improvement of the style of working under time
pressure - to prefer to skip a task than solve it somehow.When running the
Silhouette Illusion test, the quality of night sleep negatively correlated to
the number of uncontrolled changes in the direction of rotation of the
silhouette (r¼-0,31). No correlation to short-term memory or switching of
attention was found. Also, the quality of night sleep negatively correlated
to the peripheral vascular resistance (r¼-0,40) and asymmetry in diastolic
blood pressure in the upper extremities (r¼-0,56).
Conclusions: Good quality of night sleep on the eve of a working day
improves the workability, quantity and quality of both the attention con-
centration and simple information processing under time pressure, while
under processing of the complicated information the style of surgeonwork
becomes more reliable. The improvement in night sleep quality was
accompanied also with the improvement in CVS functioning. So, special
efforts are needed to improve the night sleep quality of surgeons to sup-
port their workability and CVS health.
Acknowledgements: We appreciate the financial support from National
Academy of Medical Sciences of Ukraine for this study and also hospital
management and surgeons for their assistance and participation in the
research.

THERAPEUTIC OPTIONS AND CHALLENGES OF OBSTRUTIVE SLEEP
APNEA

R. Ferro 1, P. Fernandes 1, M. Argel 1, S. Guerra 1, I. Gil 1, A. Sim~oes
Torres 1. 1 Tondela-Viseu Hospital Centre, Viseu, Portugal

Introduction: Obstrutive sleep apnea (OSA) is a major challenge for phy-
sicians and healthcare systems throughout the world, especially due to the
high prevalence and impact on daily life. Nocturnal positive airway pres-
sure is currently the mainstay of treatment.
Materials and Methods: The authors present two case reports of OSA
treated with auto-CPAP, that developed hypercapnic respiratory failure.
Results: Case 1: A 70-year-old man, with previous history of severe OSA
(AHI 46 events/h), obesity (BMI 34 kg/m2), diabetes and hypertension. The
patient presented in our medical consultation with normalized sleep and
improved OSA-health outcomes, with 96% of auto-CPAP adherence (� 4h
per night on 70% of the nights) and residual AHI of 1,8 events/h. He also
presented hypercapnic respiratory failure (pCO2 51 mmHg) and daytime
sleepiness. He reduced BMI (31 kg/m2) and had normal pulmonary func-
tion tests. He underwent BPAP titration, with normocapnia (pCO2 44
mmHg) and excellent adherence after a month of treatment.
Case 2: A 71-year-old woman, with previous history of moderate OSA (AHI
31 events/h) and overweight (BMI 27 kg/m2), recently diagnosed with
bipolar disorder and cerebrovascular accident, developed hypercapnic
respiratory failure (pCO2 48 mmHg). The patient presented 88% of auto-
CPAP adherence (� 4h per night on 70% of the nights) and residual AHI of
7,4 events/h. She changed to BPAP device with normocapnia (pCO2 44
mmHg) after a month of treatment.
Conclusions: Although many different diseases cause respiratory failure, a
variety of pharmacologic, structural andmetabolic disorders of the CNS are
characterized by supression of the neural drive breathe, resulting in
hypoventilation and hypercapnia. Characterization of different causes or
phenotypes of OSA has provided new pathways for target therapy.
Acknowledgements: N/A

THE RELATIONSHIP BETWEEN ECOLOGICAL CONTEXTS OF
ADOLESCENTS AND SLEEP QUALITY

V. Bacaro 1, L. Carpentier 1, V. Natale 1, L. Tonetti 1, E. Crocetti 1. 1University
of Bologna, Department of Psychology, Bologna, Italy

Introduction: Adolescence is a period of gradual transition that is char-
acterized by critical physical, neural and psychological changes. In recent
years, increased attention has been devoted to the study of how adoles-
cents’ social experiences are intertwined with their health. In this context,
sleep quality has been considered a key indicator of health. However, a
comprehensive understanding of how adolescents multiple social expe-
riences are related to their sleep quality is still missing. In linewith this, the
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goal of this study is to examine the interplay between adolescents’ social
experiences in their main socialization contexts (i.e., family, peers, school)
and their sleep quality considering both subjective and objective indicators
of it.
Material and methods: For the purpose of this study, participants will be
about 2000 adolescents involved in the ERC-Consolidator project IDEN-
TITIES (Grant Agreement n. 101002163). Half of them will be aged
14-year-old and 16-year-old, attending respectively the first and the third
year of secondary high school. The study will be conducted in the North-
East of Italy, in the region Emilia-Romagna. Data will be collected in
January 2022 as a part of a broader longitudinal project. Measures
regarding adolescents’ experiences in main socialization contexts will be
collected by means of standardized questionnaires. Data on sleep quality
will be collected through subjective measures (i.e., Mini Sleep Question-
naire, Natale et al., 2014) and objective measures (i.e., actigraphy).
Results: Data analyses will be conducted using statistical software SPSS
and Mplus. Specifically, a within structural equation modelling framework
(SEM) multiple regression analyses will be used to test the reciprocal as-
sociations between different main socialization contexts (i.e., family, peers,
school) and sleep quality (both objectively and subjectively measured).
Results will be discussed in light of theoretical and practical implications.
Acknowledgements: This work was conducted within the ERC-Consoli-
dator project IDENTITIES (Grant Agreement n. 101002163).

THE RELATIONSHIP BETWEEN SLEEP AND MULTIMORBIDITY IN
COMMUNITY DWELLING POPULATIONS: A GLOBAL PERSPECTIVE

P. Nistor 1, B. Chang-Kit 1, K. Nicholson 1, K. Anderson 1,2, S.
Stranges 1,3,4. 1Western Univeristy, Epidemiology and Biostatistics, London,
Canada; 2Western University, Psychiatry, London, Canada; 3Western
University, Western Centre for Public Health and Family Medicine, Family
Medicine, London, Canada; 4 Luxembourg Institute of Health, Epidemiology
and Public Health Research Unit, Department of Population Health,
Luxembourg, Luxembourg

Introduction: Previous research has suggested relationships between
poor sleep and risk of multimorbidity, which is defined as the presence of
two or more chronic conditions co-occurring in the same individual. The
current systematic review seeks to investigate the relationship between
sleep quality and duration and multimorbidity in community-dwelling
populations. Examining the health impact of sleep hygiene may help
support better treatment outcomes of multimorbidity, identify appro-
priate target groups, and increase public health awareness of sleep as a
modifiable risk factor for the prevention of chronic disease.
Materials and Methods: A comprehensive search of the PubMed, Embase
and CINAHL databases was used to identify studies published between
January 1990 to June 2021. Studies were included if they focused on
community-dwelling populations �18 years of age, used an observational
design, included a measurement of sleep quality or sleep duration,
included a measurement of multimorbidity as the main independent
variable, and explored the descriptive or multivariable relationship be-
tween sleep and multimorbidity. Two reviewers independently conducted
study screening and data extraction, and each reviewer independently
conducted bias assessments for each of the included articles.
Results: Twenty-four cross-sectional and three prospective cohort studies
met the inclusion criteria. Across studies, multimorbidity was generally
associated with poorer sleep quality, though the strength of this associa-
tion varied. This association was present regardless of whether the study
investigatedmultimorbidity in terms of mental health disorders of chronic
physical conditions. The relationship was also seen in people with
insomnia or with multiple sleep disorders, increasing the risk of simulta-
neously having or developing other chronic diseases. Definitions of sleep
duration and sleep quality variables were inconsistent across studies, and
this may have contributed to the mixed evidence in the association be-
tween sleep and multimorbidity. Most studies used a cross-sectional
design which limited the interpretation of causality or direction of
association.
Conclusions: Our results corroborate relationships between poor sleep
and risk of multimorbidity in adult community-dwelling populations
around the world. Future studies using a longitudinal design would help
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elucidate the direction of the relationship between sleep and
multimorbidity.
Acknowledgements: Marisa Tippett, Acting Director, Education Library,
Western University

TOO NOISY, TOO DARK: SLEEP ENVIRONMENT AT THE STROKE UNIT

A. Vorster 1,2, N.M. Schürch 1,2, C.L. Bassetti 3,4. 1Bern University Hospital
(Inselspital), Department of Neurology, Bern, Switzerland; 2University of
Bern, Bern, Switzerland; 3Bern University Hospital (Inselspital), Neurology,
Bern, Switzerland; 4 Sechenov First Moscow State Medical University,
Neurology Department, Moscow, Russian Federation

Introduction: Sleep and circadian disturbances are frequent in stroke
patients. Stroke units represent an hostile sleep environment (care con-
trols; noise through snoring and bed alarms, insufficient light during the
day/light exposure during night) which may contribute to sleep loss and
destabilization of the circadian rhythm. The role of noise and lighting
levels in a stroke unit have never been evaluated.
Materials and Methods:The noise and lighting levels of all 12 beds of the
Stroke Unit of the University Clinic Inselspital Bern were assesed between
July and August 2021. Noise measurements (LAeq, LAFmax, LAFmin) were
recorded every second for at least one 23h period for every single bed via
the XL2 audio and acoustic analyser (NTi Audio, Lichtenstein) and aM4261
microphone close to the patients ear. Lighting (photopic luc, melanopic
equivalent daylight illuminace in lux, correlated color temperature CCT)
were recorded every minute close to the patients eyes via a spectral light
detector (CSS-45, Gigahertz-Optik, Germany).
Results:We found that recommended sound pressure levels at night of 30
dB and 35 dB during the day are constantly exceeded at both window and
door beds. Door beds were more noisy than window beds (53 ± 2.8 dB vs
51.5 ± 3.2 dB at day and 43.3 ± 3 dB vs 39.5 ± 3.1 dB at night). Suggested
daytime illuminance of 250 melanopic equivalent daylight illuminance in
lux were hardly ever reached during the day at door beds (total of ~15
minutes) and only reached for a total of 3 hours at window beds. Coun-
terproductive to the circadian system, illuminance was highest in the late
evening hours (6pm-10pm) rather than in the morning hours (6am-10am)
where it would be desirable and effective in realigning the internal body
clock.
Conclusions: These data suggest that noise and lighting environment in
the stroke unit are unfavorable. Further studies are needed to assess their
contribution to sleep and circadian disturbance in acute stroke patients
and eventually on stroke outcome.

TRAJECTORIES OF SLEEP DURATION AND TIMING PRIOR TO DEMENTIA:
A 14-YEAR FOLLOW-UP STUDY

C. Cavaill�es 1,2, I. Carri�ere 1,2, M. Wagner 3, A. Gabelle 1,4,2, C. Berr 1,2, I.
Jaussent 1,2, Y. Dauvilliers 1,5,2. 1 INSERM, U1298 - Institute for
Neurosciences of Montpellier, Montpellier, France; 2University of
Montpellier, Montpellier, France; 3Rush University Medical Center, RUSH
Alzheimer's Disease Center, Chicago, United States; 4CHU Montpellier,
Centre M�emoire de Ressources et de Recherche (CMRR), D�epartement de
Neurologie, Montpellier, France; 5CHU Montpellier, Centre de r�ef�erence
national de r�ef�erence narcolepsie et hypersomnie, unit�e du sommeil,
D�epartement de Neurologie, Montpellier, France

Introduction: Sleep disturbances have retained attention by their
frequent occurrence in the normal aging process but also by their role in
the development of cognitive disorders. Longitudinal studies reported that
both short and long sleep duration, excessive daytime sleepiness, and
insomnia complaints have been associated with incidence of dementia.
However, whether changes in sleep measures prior or close to dementia
onset remains unknown. The aim was thus to confirm the relationship
between sleep complaints and incidence of dementia and to characterize
concurrently quantitative sleep measures trajectories over 14 years before
dementia diagnosis.
Methods: Nighttime and 24-hour sleep duration, napping, wake-up time,
bedtime, excessive daytime sleepiness, and insomnia complaints were
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self-reported every two years during a 14 years follow-up in a large
community-dwelling elderly cohort (3-City, Montpellier). Incident cases of
dementia were systematically diagnosed and validated. Cox models were
used to estimate the risk of dementia associated with sleep complaints at
baseline (n¼1749). Based on a nested case-control study matched by sex,
age and educational level (182 cases and 720 controls), sleep trajectories
between cases and controls were performed using latent-process mixed
models and a backward time scale.
Results: Long nighttime (�9 hours) and 24-hour sleep (�9 hours) dura-
tions, earlier bedtime (�9 p.m), and severe napper (�7 naps/week and
�60min each time) assessed at baselinewere associatedwith a higher risk
of dementia. A faster increase in mean 24-hour sleep duration was
observed in cases than controls (mean values [95%CI] were 14 years before
diagnosis and at diagnosis: 6.8 [6.6-7.0] and 7.2 [7.0-7.3] for controls; 7.1
[6.7-7.4] and 8.0 [7.7-8.3] for cases). Trajectories between both groups
differed up to 12.5 years before diagnosis. The same tendency was found
for nighttime sleep duration with a significant difference up to -11.8 years.
Trajectories of bedtime decreasewith a steeper slope in cases than controls
(mean values at -14 years and at year 0 were 22.9 [22.8-23.0] and 22.6
[22.5-22.7] for controls; 22.7 [22.6-22.9] and 22.2 [22.0-22.4] for cases)
with a significant case-control difference up to 8.2 years prior to diagnosis.
No differences between both groups were found for wake-up time (stable
evolution) and napping (increase evolution) trajectories.
Conclusions: In prodromal dementia, nighttime and 24-hour sleep dura-
tion increased, whereas bedtime was getting earlier. Results suggest that
optimal period for the management of sleep health to prevent dementia
begins at least 12.5 years before the diagnosis of dementia.
Acknowledgements: The Fondation pour la Recherche M�edicale funded
the preparation and first phase of the study. The Three-City Study is also
supported by the Caisse Nationale Maladie des Travailleurs Salari�es, Di-
rection G�en�erale de la Sant�e, MGEN, Institut de la Long�evit�e, Agence
Française de S�ecurit�e Sanitaire des Produits de Sant�e, the Regional Gov-
ernments of Aquitaine, Bourgogne and Languedoc-Roussillon and, the
Fondation de France, the Ministry of Research-Inserm Programme “Co-
horts and collection of biological material”. The Lille G�enopôle received an
unconditional grant from Eisai.

TRENDS OF TELECONSULTATION IN A COMPREHENSIVE SLEEP CLINIC
DURING THE COVID-19 PANDEMIC

N.N. KakkattuMana 1, L. Ranganathan 1, M.I. Charles 1, H. Deenadayalan 1, N.
Ramakrishnan 1. 1Nithra Institute of Sleep Sciences, Chennai, India

Introduction: COVID-19 pandemic was associated with new onset or
worsening of pre-existing sleep disorders related to lifestyle changes, fear
of the disease and apprehension about the future. The access to healthcare
was significantly limited by lockdown measures which necessitated
alternative technology-based solutions such as Teleconsultation. In this
study we aim to describe the trends in healthcare seeking patterns in a
free-standing comprehensive sleep clinic in India.
Materials and Methods: This is a retrospective study conducted at Nithra
Institute of Sleep Sciences, Chennai, India, from March 2020 to June 2021.
Patient demographics, diagnosis and mode of consultation were collected.
Data was analyzed with a focus on preferred mode of consultation (“in-
person” and “Teleconsultations”) and the trend during this period.
Results: There were a total of 2155 consultations, of which 1766 patients
(81.9%) were in-person consultations and 389 (18.1%) were tele-
consultations. Of these 389 teleconsultations 133 (34.1%) patients were
initial visits (new patients), while the rest 256 (65.8%) were follow up
consultations. 844 (47.8%) of those who consulted ‘in-person’ were new
patients while 922 (52.2%) were follow up consultation. The number of
teleconsultations were more than in-person consultations only during 2
months (April and July 2020), during the first wave of the pandemic.
We also observed a change in the clinical profile of the patients during the
peak waves in the pandemic. Sleep disordered breathing is usually the
predominant problem seen in our center, we noticed that insomnia was
the presenting diagnosis for most patients during the peak periods of
March - August 2020 (61.8%) and April e June 2021 (60%).
Conclusions: Our study shows that patients were open to the idea of
teleconsultations but ‘in-person’ consultation was still the preferred
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option despite lockdown regulations. Follow-up patients were more open
to teleconsultations in comparison with those presenting for initial eval-
uation. Insomnia was the predominant reason for which patients pre-
sented during the peak waves of the pandemic. The change in the
diagnostic profile of patients may reflect the effect of the pandemic on
sleep (insomnia) and possibly the reduced urgency to get evaluated for
sleep related breathing disorders.
Acknowledgements:

WELL-BEING THERAPY AS ADJUNCTIVE TO SLEEP HYGIENE IMPROVES
SLEEP AND WELL-BEING IN ADULTS WITH POOR SLEEP AND DISTRESS
DURING THE COVID-19 PANDEMIC: A PILOT RANDOMIZED
CONTROLLED STUDY

G. Benasi 1, A. Malik 1, B. Cheng 1, B. Aggarwal 1, A. Shechter 1, M.-P. St-
Onge 1. 1Columbia University, New York, United States

Introduction: Although research has mainly focused on the association
between sleep and emotional distress, the construct of psychological well-
being has been shown to increase resistance to stressful life situations and
buffer the impact of distress on sleep. However, only few studies have
examined the impact of well-being interventions on sleep. The objective of
this study was to test the efficacy of a combined well-being and sleep
hygiene intervention to improve sleep, psychological distress, and well-
being among healthy adults reporting poor sleep quality (Pittsburgh Sleep
Quality Index [PSQI] >5) and moderate distress (Perceived Stress Scale
[PSS] �14) during the Covid-19 pandemic.
Materials and Methods: In this pilot randomized controlled trial, 31
participants (81% women; age: 40.2±13.0 y, 48% racial/ethnic minority)
were recruited from the community between March and November 2020
and randomized (in 1:1 ratio) to receive a combined well-being and sleep
hygiene intervention (WBT+SH) or sleep hygiene alone (SH) for 7 weeks.
Both interventions were delivered in 7 one-on-one sessions via Zoom by a
trained clinical psychologist. The well-being intervention was adapted
from Well-Being Therapy, a short-term psychotherapeutic strategy to
achieve balance among different areas of psychological well-being. The
sleep hygiene intervention included education, stimulus control, goal
setting, self-monitoring, feedback, and problem-solving related to sleep.
Data were collected at baseline and immediately post-intervention using
questionnaires (PSQI, Insomnia Severity Index, Symptom Questionnaire,
PSS, and Psychological Well-Being Scale). A sleep diary was administered
daily to collect information on total sleep time (TST), variability in TST,
sleep onset latency, wake time after sleep onset (WASO), bedtime, and
variability in bedtime. All study procedures were performed remotely,
using video conferencing and online surveys. Independent-sample t-tests
were used to compare group changes in outcomes assessed by question-
naire; linear mixed effects models assessed changes in sleep diary
outcomes.
Results: Thirty participants completed the study (WBT+SH¼15/16;
SH¼15/15), with a completion rate of 97%. Compared to SH, the combined
intervention led to greater improvements in WASO (B¼3.6±1.5, p¼0.017),
with a reduction over time of about 40 minutes in the group receiving
WBT+SH and no change in the SH group. Greater improvements in per-
sonal growth (between-group mean difference -3.0 score [95% CI -5.2,
-0.8], p¼0.01) and purpose in life (between-group mean difference -3.5
score [95% CI -6.1, -0.9], p¼0.009) were also observed in WBT+SH
compared to SH. Anxiety, perceived stress, sleep quality, and insomnia
symptoms significantly improved in both groups, with no difference be-
tween groups.
Conclusions: Our preliminary findings demonstrate the feasibility of the
remote implementation of a combined well-being and sleep hygiene
intervention in the context of the Covid-19 pandemic. Further, while sleep
hygiene may be a valuable option to improve sleep and distress in a non-
clinical setting, the addition of a well-being intervention may be a more
comprehensive treatment option to improve sleep and well-being for
those suffering from combined poor sleep and psychological distress.
S101
WHO SLEEPS WELL IN CANADA? SOCIAL DETERMINANTS OF SLEEP
HEALTH DISPARITIES AMONG MIDDLE-AGED AND OLDER ADULTS IN
THE CANADIAN LONGITUDINAL STUDY ON AGING

S. Stranges 1, R. Rodrigues 1, K.K. Anderson 1, R. Alonzo 1, P. Wilk 1, G.
Reid 1, J. Gilliland 1, G. Zou 1, K. Nicholson 1, G. Guaiana 1. 1Western
University, London, Canada

Introduction: Disruptions in sleep quality or duration affect over half of
the older adult population. Poor sleep health is associated with increased
risk of mortality and chronic conditions. Inequities in sleep health likely
contribute to disparities in poor health outcomes. Our objective was to
identify the social determinants of sleep health among middle-aged and
older adults in Canada.
Methods: We used cross-sectional baseline data from the Canadian Lon-
gitudinal Study on Aging, a survey of 30,097 community-dwelling adults,
aged 45-85. Self-reported sleep measures included sleep duration, sleep
satisfaction (vs dissatisfied/neutral), and sleep continuity (vs problems
initiating or maintaining sleep). We selected social determinants 'a priori'
based on literature. We used modified Poisson regression to estimate
prevalence ratios for sleep satisfaction and sleep continuity, and linear
regression for sleep duration. Using block-wise adjustment, estimates
were adjusted for all social determinants and further adjusted for lifestyle
and clinical covariates.
Results: In analyses adjusted for social determinants, groups with better
sleep included older age groups, higher household income, higher edu-
cation level, and South Asian groups, with a higher prevalence of sleep
satisfaction and/or sleep continuity. Female sex was associated with a
lower prevalence of both sleep satisfaction and sleep continuity. Unem-
ployment (vs retired) was associated with a lower prevalence of sleep
satisfaction. For sleep duration, employed or unemployed (vs retired),
Black, East Asian, and other/mixed race groups (vswhite) had shorter sleep
duration, while older age groups, home owners, sexual minorities, and
higher education groups had longer sleep duration. Adjusting for lifestyle
and clinical variables, effects for household income, unemployment, and
education were attenuated, while all other associations persisted.
Conclusion: Our findings highlight sleep health disparities among Cana-
dian middle-aged and older adults across socioeconomic gradients and
ethnic/racial minority groups. Poor sleep health in disadvantaged popu-
lation sub-groups may represent an additional source of health disparities
and warrants increased attention as a public health problem in our soci-
eties.

Hypersomnia

A CASE OF SODIUM OXYBATE INDUCED CENTRAL SLEEP APNEA
RESOLVED WITH TOPIRAMATE CO-ADMINISTRATION IN A CHILD
WITH NARCOLEPSY

A.M. Morse 1, M. Lomax 1. 1Geisinger, Janet Weis Children's Hospital, Child
Neurology and Pediatric Sleep Medicine, Danville, United States

Introduction: Sodium Oxybate (SO) is a first line treatment for patients
with narcolepsy type 1 (NT1) and 2 (NT2). It is a know central nervous
system (CNS) depressant that can cause respiratory depression (RD). In
fact, it has a warning stating some trial participants taking recommended
doses of SO experienced clinically significant RD, including treatment
emergent central sleep apnea (CSA) . However, there are no clear guide-
lines for monitoring the respiratory status nor suggestion on how to
respond if clinically significant RD occurs. Most providers withdraw
treatment, irrespective of efficacy on control of narcolepsy symptoms.
Here we describe a case of resolution of SO-induced CSA with topiramate
to reduce respiratory events in a pediatric patient.
Materials and Methods: A case report of a 10 year old girl with NT1 who
developed severe CSA on twice nightly SO that resolved with co-admin-
istration of low dose topiramate
Results: A 10 yo girl with history of seizure disorder, well controlled with
lamotrigine, and NT1, who has symptoms of excessive daytime sleepiness
(EDS), frequent cataplexy, sleep paralysis, sleep related hallucinations, and
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disturbed nocturnal sleep (DNS), had a baseline polysomnography (PSG)
with an AHI 1.4/hr, only obstructive. Multiple sleep latency test (MSLT)
with average sleep latency (SL) of 2 minutes and thirty three seconds with
no sleep onset REM periods (SOREMPs). She was diagnosed NT1 based on
reduced SL and presence of frequent debilitating cataplexy. She was star-
ted on SO. In the first month, parent reported concerns for apneic events
during sleep low therapeutic doses . Repeat PSG demonstrated severe CSA
with an AHI of 103.9, with pronounced emergence of CSA in a Cheyne-
Stokes pattern. Patient and parent refused to consider discontinuation of
SO due to significant benefit in NT1 symptoms. Alternatively. seizure
medication was intentionally changed to topiramate for combined thera-
peutic benefit for seizure and central sleep apnea. Repeat PSG following
transition to Topamax provided remarkable results with AHI of 1.7/hr.
Conclusions: Topiramate is an anti-seizure medication and migraine
prophylaxis that also has properties as a carbonic anhydrase inhibitor.
Carbonic anhydrase inhibition leads to metabolic acidosis that likely shifts
the hypercapnia ventilatory response and lowers the PaCO2 apnea
threshold, which could improve central sleep apneas. Improved guidance
on appropriate surveillance for clinically significant RD with treatment of
SO is necessary. When SO-induced CSA occurs, topiramate, and potentially
other carbonic anhydrase inhibitors, may be beneficial but further study is
required.
Acknowledgements: none

ASSOCIATIONS OF DAYTIME EXECUTIVE FUNCTION AND SLEEP
MEASURES IN PEDIATRIC NARCOLEPSY TYPE 1

B.H. Hansen 1, H. Andresen 2, S. Heier Knudsen 1. 1Oslo University Hospital,
Norwegian Centre of Expertise for Neurodevelopmental Disorders and
Hypersomnias, Department of Rare Disorders, Division of Paediatric and
Adolescent Medicine, Oslo, Norway; 2Viken County Municipality, Oslo,
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Introduction: Executive functions (EF) are a set of higher order cognitive
functions necessary for organizing, planning and monitoring behavior. EF
dysfunctions are frequently reported from narcolepsy populations, both by
questionnaires and performance on neuropsychological tests. EF dys-
functions in narcolepsy are considered to be a result of sleepiness, but
how/if EF dysfunction is associated with objective sleep abnormalities in
narcolepsy has not been reported from pediatric narcolepsy populations,
while reports from studies in adult narcolepsy populations are
inconsistent.
Materials andMethods: Participants were 56 youths aged 7-20 (mean age
14.9, 57.1 % females, 85.7 % Pandemrix (H1N1)-vaccinated), with narco-
lepsy type 1(NT1) admitted to our national center of expertise on narco-
lepsy in Norway. All patients underwent clinical evaluation, answered on
questionnaires including Epworth Sleepiness Scale (ESS) and had an
overnight polysomnography (PSG) followed by multiple sleep latency test
(MSLT) after a medication free period of 14 days. All patients fulfilled the
ICSD-3 criteria for NT1 (all except one with unknown status were hypo-
cretin (Hct) deficient and were diagnosed by excessive daytime sleepiness
(EDS), cataplexy and a positive MSLT). EFs were measured by parent report
of behavior on the Behavior Rating Inventory of Executive Function
(BRIEF), yielding scores on eight subscales (Inhibit (INH), Shift (SH),
Emotional Control (EC), Initiate (INI), Working Memory (WM), Plan /
Organize (PO), Organization of Materials (OM) and Monitor (MON)), two
index scales (Behavioral Regulation Index (BRI) and Meta Cognitive Index
(MI)), and a sumscore (Global Executive Composite (GEC)). A T score > 65
on subscales, index or sum score are considered to be clinically relevant.
Results: Thirty-seven youths (66.1%) had one or more subscale in clinically
relevant level, most frequently for WM (in 51.8%), followed by PO (37.5%),
INI (35.7 %), and EC (in 33.9%) and SH (in 32.1%). The total score GEC, the
index score MCI, and the subscales WM, PO, and INI were not significantly
correlated with ESS score, mean sleep latency on MSLT, Sleep Stage Shift
Index (SSS-I) awakening index (AI), or sleep efficiency (SE) on the PSG. The
subscales INH, SH, EC, OM, and MON and the index score BRI were
significantly correlated with ESS total score (rho ¼ 0.348, p¼0.009; rho
¼0.272, p¼ 0.043; rho ¼0.275, p¼ 0.040; rho ¼ 0.379, p¼ 0.004; rho ¼
0.325, p¼0.015; rho ¼ 0.293, p ¼ 0.028 respectively). Only the correlations
between INH and OM on the one hand, and ESS on the other, survived
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Bonferroni correction.
Conclusions: EF dysfunction related to inhibition and organizing as
measured by the BRIEF questionnaire was moderately correlated with a
subjective measure of sleepiness. No measures of EF dysfunction were
correlated with objective measures of sleepiness or sleep fragmentation.
Our findings do not lend support to the notion that EF dysfunction in
narcolepsy are mainly caused by sleepiness or fragmented sleep.
Acknowledgements:

AUTONOMIC REFLEX TESTING CONFIRMS AUTONOMIC DISTURBANCES
IN A COHORT OF PATIENTS WITH IDIOPATHIC HYPERSOMNIA

J. Zitser Koren 1,2, R. Aviv 1, G. Chiaro 3, P. Guaraldi 4, M.G.
Miglis 5,6. 1 Stanford, Division of Sleep Medicine, Stanford, United States;
2 Sourasky Medical Center, Tel Aviv, Israel; 3Neurocenter of Southern
Switzerland, Lugano, Switzerland; 4 IRCCS Istituto delle Scienze
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Italy; 5 Stanford Center for Sleep Sciences and Medicine, Stanford University
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Introduction: Symptoms suggestive of autonomic nervous system (ANS)
dysfunction have been previously described in patients with idiopathic
hypersomnia (IH), however objective ANS reflex testing data have not been
reported. We aimed to better quantify symptoms of ANS dysfunction in a
cohort of patients with IH through the use of standardized ANS reflex
testing.
Materials and Methods: Patients diagnosed with IH based on ICSD-3
criteria using overnight video polysomnography and multiple sleep la-
tency testing (MSLT) were consecutively enrolled in our study, regardless
of ANS symptoms. All patients underwent ANS reflex testing, including
measures of parasympathetic (heart rate variability with deep breathing
and Valsalva ratio) and sympathetic adrenergic function (Valsalva blood
pressure response and 10-minute head-up tilt at an angle of 70 degrees)
with continuous blood pressure and heart ratemonitoring. Eleven patients
also underwent measures of sympathetic cholinergic function (quantita-
tive sudomotor axon reflex testing). All medications that affect ANS
function were held prior to ANS testing, including wake-promoting med-
ications and sodium oxybate.
Results: Seventeen patients with IH were enrolled. Seven were long
sleepers (>11hrs). Mean sleep onset latency and number of sleep onset
REM periods (SOREMs) on MSLT were 6.6 (± 3.1) mins and 0.2 (± 0.4),
respectively. Mean duration of IH symptoms prior to the date of ANS
testing was 4.9 (± 5.3) yrs. Eighty-two percent (14/17) of patients had
abnormal ANS testing. Of these, 65% (11/17) had sympathetic adrenergic
impairment, 64% (7/11) had sympathetic cholinergic impairment, and 6%
(1/16) had parasympathetic impairment. Forty-seven percent (8/17) of
patients were diagnosed with postural tachycardia syndrome (POTS), 45%
(5/11) with small fiber neuropathy, 6% (1/17) with inappropriate sinus
tachycardia and 6% (1/16) with neurally-mediated syncope. Seventy-six
percent (13/17) of patients reported orthostatic intolerance regardless of
autonomic diagnosis.
Conclusions: ANS dysfunctionwas common and severe in our cohort of IH
patients, and affected all domains of ANS reflex testing, with more
prominent impairment in sympathetic domains. POTS was the most
common comorbid diagnosis, and most patients reported orthostatic
intolerance. There was no associationwith IH disease duration, though our
sample size was limited. Future studies will focus on ANS testing in larger
cohorts of IH patients, specifically on shared pathophysiological mecha-
nisms of hypersomnia and ANS dysfunction.

CIRCADIAN VARIATION OF MUSCLE ATONIA INDEX IN DIFFERENT
LEVEL OF VIGILANCE AS POSSIBLE MARKER OF NARCOLEPSY
COMPARED TO OTHER HYPERSOMNIAS: A MSLT BASED
RETROSPECTIVE STUDY

A. Romigi 1, M. Caccamo 1, F. Testa 1, D. Ticconi 1, S. Cappellano 1, B. Di
Gioia 2, G. Vitrani 1, D. Centonze 1. 1 IRCCS NEUROMED, Sleep Medicine
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Introduction: The diagnosis of narcolepsy is often complex and delayed,
requiring extensive diagnostic tests and invasive procedures such as CSF
orexin dosage. The complexity of the procedures and the difficult clinical
picturemay induce substantial diagnostic delays. The aim of our study was
to evaluate circadian changes in muscle tone (atonia index) in different
levels of vigilance during the multiple sleep latency test in patients with
narcolepsy type 1 (NT1) and 2 (NT2) compared with other hypersomnias
and evaluate its possible diagnostic value.
Metodi: We considered a retrospective cohort of 48 patients with type 1
(NT1) and type 2 (NT2) narcolepsy and 20 controls with other hyper-
somnias. An evaluation of the muscle atonia index (AI) was carried out in
different levels of vigilance in each nap and in the entire test of the groups
examined by Hypnolab 1.3 automatic analysis software (Statsoft Italy). The
validity of AI in the identification of narcolepsy patients (NT1 and NT2) was
evaluated using Receiver Operating Characteristic (ROC) curves.
Risultati: Wake AI (WAI) was significantly higher in both the narcolepsy
groups (NT1 and NT2 p <0.001) compared with the control group. Rem
sleep AI (RAI) was lower in N1 than N2 (p¼0.03). The analysis of the ROC
curves returned high AUC values for WAI (NT1 0.88; Youden index >0.57
Sensitivity 79.3% Specificity 90%; NT2 0.89 Youden index >0.67 Sensitivity
87.5% Specificity 95%; NT1 and NT2 0.88 Youden index >0.57 Sensitivity
82.2% Specificity 90%) in discriminating subjects suffering from different
central hypersomnias. RAI showed an AUC value of 0.7 (Youden index�0.7
Sensitivity 50% Specificity 87.5%) differentiating NT1 and NT2.
Conclusions: AI in different levels of vigilance seems to be a promising
electrophysiological marker of narcolepsy and suggests a vulnerable ten-
dency to dissociative waking/sleep dysregulation absent in other forms of
hypersomnia.

DISCOVERY OF A NOVEL ORALLY AVAILABLE SELECTIVE OREXIN 2
RECEPTOR AGONIST, E2086, AS A THERAPEUTIC DRUG FOR
NARCOLEPSY AND OTHER HYPERSOMNIA DISORDERS

K. Hatanaka 1, H. Suzuki 1, F. Michikawa 1, R. Koba 1, Y. Osada 1, C.
Beuckmann 1, I. Landry 2, M. Moline 2, Y. Ishikawa 1. 1 Eisai Co., Ltd.
Tsukuba Research Laboratories, Tsukuba, Japan; 2 Eisai Inc., Woodcliff Lake,
United States

Introduction: Orexin neurons in the hypothalamus are a critical regulator
of sleep/wakefulness states, and their loss is associated with narcolepsy
type 1 (NT1). In patients with NT1, as characterized by reduced orexin
levels in cerebrospinal fluid (CSF), excessive daytime sleepiness and cat-
aplexy are observed, both of which are diagnostic for NT1. Orexins act
through two classes of G-protein coupled receptors, the orexin-1 receptor
(OX1R) and the orexin-2 receptor (OX2R). Although both OX1Rs and OX2Rs
are related to sleep-wake regulation, OX2Rs contribute more to sleep-
wake regulation. Greater awake/non-rapid eye movement (NREM) sleep
episode fragmentation and reduced duration of wakefulness in hypno-
grams have been seen for OX2R-knockout and double-receptor knockout
mice compared with wild-type (WT) and OX1R-knockout mice. Therefore,
an OX2R-selective agonist is expected to act as a wake-promoting drug.
Here we report the in vitro and in vivo profiles of a novel, orally available
OX2R-selective agonist, E2086.
Materials and methods: Three nonclinical studies were conducted. (1)
Lenti-X™ 293 cell lines that constitutively and stably express either hu-
man, mouse, or rat OX2R or OX1R were used to assess OX2R or OX1R-
agonistic activity via calcium influx assay. To evaluate E2086-mediated
arousal effects in (2) WT mice and in (3) orexin-neuron deficient mice
(orexin/ataxin-3 hemizygous mice), EEG/EMG recordings were conducted
with E2086 or vehicle treatment during the active phase.
Results: E2086 activated human OX2R in the calcium influx assay without
considerable species differences or activity on the human OX1R. Oral
administration of E2086 promoted wakefulness in both WT mice and
orexin-deficient mice. Additionally, in orexin-deficient mice, latency of
direct transitions from wake to REM sleep, which is a murine analog of
human cataplexy, was also prolonged. These results support the potential
for E2086 to improve wakefulness and other orexin deficiency-related
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symptoms like cataplexy in patients with orexin network hypofunction,
and suggest that E2086 may improve wakefulness in patients with
excessive daytime sleepiness across a range of orexin levels.
Conclusions: The orally available compound E2086 may have potential as
a new treatment option for patients with NT1 and other hypersomnia
disorders.
Acknowledgements: These studies were conducted by Eisai Co., Ltd.

GENDER DIFFERENCES OF SLEEPINESS IN CENTRAL
HYPERSOMNOLENCE DISORDERS

J. van der Meer 1, L. Ferrazzini 1, Z. Zhang 2, R. Khatami 2, M. Schmidt 1, C.
Bassetti 1. European Narcolepsy Network (EUNN)1 Inselspital, Bern
University Hospital and University of Bern, Department of Neurology, Bern,
Switzerland; 2Clinic Barmelweid, Barmelweid, Switzerland

Introduction: Narcolepsy is associated with excessive daytime sleepiness
(EDS) and an increased BMI. In the healthy population, EDS is associated
with overweight. De-activation of the ventromedial prefrontal cortex has
been associated with sleepiness and, in women, with overeating. In this
study, we examine the association of sleepiness, BMI and uncontrolled
eating in a large population of patients with narcolepsy and other disor-
ders of hypersomnolence (CDH).
Patients and Methods: Our study population constitutes the European
Narcolepsy Network (EU-NN) database and entails data collected from 29
different European sleep centers between 2008 and 2020. We analyzed
1’540 patients at first diagnosis (1’035 with narcolepsy with cataplexy and
505 with other CDH according to the International classification of sleep
disorders, 2nd edition). We assessed associations of the dependent vari-
ables BMI (n¼1’540) and Epworth Sleepiness Scale (ESS, n¼ 1’434) with
diagnosis, self-reported uncontrolled eating (n¼451), age and gender as
independent predictors using generalized linear models (glm).
Results: ESS scores and BMI were significantly higher in patients with
narcolepsy with cataplexy than in other CDH (glm with predictors Patient
group and Gender, p<0.001 for all predictors). While BMI was higher in
men than in women, women scored higher in the ESS than men, inde-
pendent of the patient group (Post-hoc two sample t-tests, p<0.01 for all
comparisons). However, BMI and ESS were not correlated on an individual
level, even when sub-grouping according to Patient group and Gender
(jPearson Rj<0.12 for all sub-groups). BMI and the ESS score rise with a
roughly logarithmic dependency on age at diagnosis (glm with predictors
Patient group, log2(Age), all predictors p<0.001). Specifically in female
patients with other CDH, the ESS score exhibits a marked peak around 30
to 40 years, followed by a steep rise of BMI with around 5 years delay. Self-
reported uncontrolled eating was more frequent in narcolepsy with cat-
aplexy than in other CDH (31,4% vs 21,6%, Fisher’s Exact Test p<0.05). BMI,
but not the ESS score was positively associated with uncontrolled eating
(glm with predictors Patient group, log2(Age), Gender, uncontrolled eating,
all predictors p<0.01). In females with other disorders of hypersomno-
lence, uncontrolled eating was associated with lower sleepiness (median
ESS of 15.0 (IQR 12.0, 17.0) in presence of uncontrolled eating vs 18.0 (IQR
16.0, 20.0) in absence of uncontrolled eating, post-hoc two sample t-test
p<0.01).
Conclusions: In patients with CDH, sleepiness is higher in women than in
men. In addition, women with CDH other than narcolepsy show a distinct
peak of sleepiness at the age of 30 to 40 years. Potential reasons for these
difference may be hormonal or sleep-wake pattern changes associated
with childbirth and caring for small children in this life period. Further
studies on the biological, physiological and social determinants of EDS are
planned in the context of the “Swiss Primary Hypersomnolence and Nar-
colepsy Cohort study” (SPHYNCS).
Acknowledgements:We thank the EU-NN network for providing the data.

RE-DIAGNOSING IDIOPATHIC HYPERSOMNIA TEN YEARS AFTER THE
FIRST DIAGNOSIS
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Introduction: The diagnosis of idiopathic hypersomnia (IH) is predicated
by the absence of other conditions that may better explain excessive sleep
or sleepiness. Considering that frequent diseases and treatments may
induce sleepiness, we wanted to determine whether our patients met IH
diagnostic criteria years after the initial diagnosis.
Materials and Methods: The patients diagnosed with IH in our depart-
ment three and more years ago were contacted, and their clinical status
was reevaluated by an interview and Epworth sleepiness scale. Confir-
mation or rejection of the IH diagnosis was then based on the persisting
presence of excessive sleep or sleepiness and simultaneous absence of
better explanation by reported conditions, medication schemes, and other
illnesses.
Results: In total, 38 subjects, 13 males, 25 females, with an average age of
46,9 (SD¼14,1), were examined. Eighteen subjects suffered from the IH
formwith long sleep duration. The interval between the diagnosis and the
control was 9,8 (SD 8,5) years. Fourteen subjects (34,1%) did not meet the
criteria mentioned above. 4 subjects reported disappearance of sleepiness.
The diagnosis of one subject was changed to narcolepsy type 2. Two
subjects reported significant RLS in both cases combined with severe
polymorbidity. Two patients were recently diagnosed with severe OSA and
were not receiving treatment. One subject had bipolar disease and two
other significant depression and anxiety. All three were extensively
medicated without substantial mood improvement, and discontinuation
of the medication just to confirm or reject the IH diagnosis was out of the
question. One subject reported chronic respiratory and cardiac failure and
dominant tiredness, and another was treated with clonazepam and
gabapentin for essential tremor and polyneuropathy.
Conclusions: Our findings show that a diagnosis of IH might, after years,
lose its original clarity due to the development of various previously absent
conditions making diagnosis confirmation hard or even impossible.
Moreover, the diagnostic criterion of “the absence of better explanation” is
widely open to interpretation and requires extensive examination and
clinical skills. We also speculate that conditions and treatment occurring
during life may prevent the proper IH diagnosis and treatment in patients
who develop the symptoms in late adulthood.
Acknowledgments: Supported by Ministry of Health of the Czech Re-
public, grant nr. NU20-04-00088

SLEEP ARCHITECTURE IN IDIOPATHIC HYPERSOMNIA
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Introduction: Idiopathic hypersomnia (IH) is characterized by excessive
daytime sleepiness despite normal or prolonged sleep duration. The
pathophysiology of IH remains poorly understood. The study of sleep ar-
chitecture has the potential to reveal sleep abnormalities and to provide
new insights into the pathophysiology of this disorder. However, very few
studies have described sleep architecture in IH and most had small sample
sizes. This study aims to characterize sleep architecture and verify whether
sleep parameters correlate with subjective and objective sleepiness in IH
participants compared to healthy controls with a sizable sample.
Materials and Methods: 123 IH participants (37.8 ± 10.9 years old; 78
women) and 134 healthy controls (38.7 ± 14.2 years old; 78 women) un-
derwent a full night of in-laboratory polysomnography (maximum 9h of
sleep allowed). IH participants were tested with a multiple sleep latency
test (MSLT) the next day. They all had a MSLT � 8 minutes, < 2 sleep onset
rapid-eye movement (SOREM) period and were diagnosed with IH by a
sleep physician. Participants with apnea-hypopnea index � 15 were
excluded as well as those with comorbid sleep disorders (e.g., restless legs
syndrome, narcolepsy, sleep deprivation). 49.6% of IH participants were
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taking antidepressant medication at the time of the PSG recording and
analyses were performed with and without them. We used two sample t-
tests to compare groups on sleep latency, REM sleep latency, total sleep
time, wake time after sleep onset, sleep efficiency, sleep stage time and
percentage (N1, N2, N3, REM), microarousal index, apnea-hypopnea index,
and periodic leg movement index. We used correlations to test whether
sleep parameters were associated with Epworth Sleepiness Scale (ESS)
scores and mean MSLT. Group differences were considered significant at
p<0.05.
Results: Compared to controls, IH participants had shorter sleep latency
(t(255)¼2.1, p ¼0.04), longer total sleep time (t(255)¼-11.1, p<0.001),
shorter wake after sleep onset (t(255)¼5.0, p<0.001) and higher sleep
efficiency (t(255)¼-5.2, p<0.001). IH participants also had more minutes of
all sleep stages (ps<0.02), but no group differences were observed for sleep
stage proportions. IH participants had higher microarousal (t(255)¼-2.8,
p¼0.006), apnea-hypopnea (t(255)¼-3.6, p<0.001) and periodic leg
movement indices (t(255)¼-4.3, p<0.001). When IH participants using
psychoactive medication were removed from analyses, the same group
differences were observed, except for minutes of N1 and N3 stages and
microarousal index for which therewere no between-group differences. IH
participants with higher ESS scores had shorter REM latency, less N1 sleep
and lower microarousal index (p<0.05). Those with shorter mean MSLT
had shorter nighttime sleep latency and longer total sleep time (p<0.05).
Conclusions: Our results show that IH participants differ from healthy
controls on multiple sleep architecture variables, including higher sleep
efficiency. Less fragmented and longer total sleep time correlated with
subjective and objective sleepiness. Future studies must investigate finer
sleep structures, such as sleep microstructure, to further explore the
presence of sleep irregularities in IH participants.
Acknowledgements: This research project wasmade possible by an award
from the American Academy of Sleep Medicine Foundation (award: 227-
SR-20).

SLEEP DISTURBANCES IN CRANIOPHARYNGIOMA: A CHALLENGING
DIAGNOSIS
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Introduction: The hypothalamus plays a crucial role in regulating vital
functions and circadian rhythms. Both the tumor involving the hypotha-
lamic area and its treatment can lead to hypothalamic dysfunction,
resulting in disturbances in sleep-wake patterns, sleep fragmentation, and
increased daytime sleepiness.
We describe two patients with craniopharyngioma who came to our
attention due to the occurrence of episodes characterized by psychomotor
slowing and afinalistic limb movements, temporal and spatial disorien-
tation, psychomotor agitation, and oneiric stupor like episodes diagnosed
as severe sleep disturbances.
Case reports: Patient 1 is a 19-year-old male diagnosed with surgically
treated craniopharyngioma. Subsequently, episodes of psychomotor
slowing, afinalistic movements of the upper limbs diagnosed as seizures in
another neurological center appeared; antiepileptic treatment was started
without improvement. At the first examination in our center, excessive
daytime sleepiness (EDS), fragmented nighttime sleep, episodes charac-
terized by bimanual automatic gestures occurring during drowsy state,
hypnagogic hallucinations, and sudden loss of muscle tone while awake
were recognized. Actigraphy demonstrated irregular bedtimes, frequent
nocturnal activity, and inappropriate daytime rest episodes. The Epworth
Sleepiness Scale (ESS) showed subjective EDS (ESS¼19). At PSG, hyper-
somnolence, severe sleep-related breathing disorder (SRBD), and no
interictal and ictal seizure abnormalities were found. A BiPAP NIV was
started, and antiepileptic therapy was discontinued. In the following
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months, PSG revealed marked improvement in SRBD and 1 SOREMP, and
the MSLT a mean SOL of 6 min and 10 sec and 3 SOREMPs. These data
allowed the diagnosis of secondary narcolepsy, and treatment with pito-
lisant was initiated with clinical improvement and reduced daytime
sleepiness (ESS¼9).
Patient 2 is a 12-year-old male, surgically treated for craniopharyngioma at
the age of 4 years, who developed episodes of myoclonic jerks, temporal
and spatial disorientation, and psychomotor agitation during the lock-
down period for COVID-19 emergency. Surmising paroxysmal epileptic
episodes, the patient was hospitalized. The anamnestic data collection
revealed a sleep-wake rhythm dysregulation, fragmented nighttime sleep,
EDS, oneiric stupor-like episodes during which the patient performed
simple automatic gestures mimicking daily-life activity, and severe
impairment of alertness. The Long-term video-EEG, including polygraphic
measurements, showed destruction of the wake-NREM sleep-REM sleep
boundaries, episodes of undetermined state of vigilance, and concurrence
of elements typical of different sleep stages. Moreover, a severe SRBD (AHI
19/h) has been observed. The MRI showed a volumetric increase in the
post-surgical interpeduncular fossa and right paramedian cysts. Therefore,
a multifactorial therapeutic plan including sleep hygiene and slow-release
melatonin was started with improvement in nighttime sleep, but EDS
persisted. Surgical treatment of cyst fenestration improved sleep-wake
rhythm and behavior; BiPAP NIV was initiated with very poor adherence.
Discussion: We aim to focus on sleep disorders as a possible complication
of tumors involving the hypothalamic region. Our cases highlight that the
clinical manifestation of these dysfunctions can be challenging to diagnose
and can lead to misdiagnosis and inappropriate treatment that can harm
patients' health and the quality of life of patients and their families.
Conclusion: These findings support the need to incorporate comprehen-
sive sleep assessment in survivors from childhood brain tumors involving
the suprasellar/hypothalamic region.

SLEEP INERTIA IN HYPERSOMNIAS OF CENTRAL ORIGIN: IMPORTANCE
OF DEPRESSION AND SLEEP ARCHITECTURE

A. Pagano 1, F. Placidi 1, C. Liguori 1, A. Castelli 1, L. Mari 1, N. Manfredi 1, V.
Bramato 1, N.B. Mercuri 2, F. Izzi 1. 1University of Rome “Tor Vergata”,
Policlinico Tor Vergata, Sleep Medicine Center, Department of Systems
Medicine, Rome, Italy; 2University of Rome “Tor Vergata”, Policlinico Tor
Vergata, Rome, Italy

Objectives: Sleep inertia (SI) can be defined as difficulty becoming fully
awake after sleep.The Sleep Inertia Questionnaire (SIQ) has been validated
to evaluate sleep inertia in mood disorders 1 and it has been very recently
utilized also in hypersomnolence disorders 2 . Aim of the study is to assess
SI, by means of SIQ, in patients affected by hypersomnias of central origin,
including narcolepsy type 1 (NT1), narcolepsy type 2 (NT2) and idiopathic
hypersomnia (IH) and to evaluate possible correlations among SI,
depression and polysomnographic (PSG) parameters.
Methods: Patients with NT1, NT2 and IH, diagnosed in accordance to In-
ternational Classification of Sleep Disorders-3 criteria were recruited at
Sleep Medicine Center of Policlinico Tor Vergata. All patients underwent to
nocturnal PSG recording, 5 naps Multi-sleep latency test (MSLT) and to
evaluation of daytime somnolence using Epworth Sleepiness Scale (ESS).
SIQ and Beck Depression Inventory (BDI-II) were administrated. SIQ total
score (ranging from 21 to 105) and four SIQ subdomains (physiological,
SIQ-P cognitive, SIQ-C, emotional, SIQ-E and responses to SI, SIQ-R) were
assessed. Kruskal-Wallis test and Spearman correlation were used for
statistical analysis.
Results: The analysis included 37 patients (23 females, 14 males, mean age
39.17±15.54 years) with diagnosis of NT1 (n¼11), NT2 (n¼12), IH (n¼14).
No difference in terms of age, body mass index, ESS and BDI-II scores was
found among NT1, NT2 and IH. Mean SIQ total score was comparable in IH
(56.14±20.09), NT1 (53±21.05) and NT2 (55±25.5). Strong positive corre-
lation was observed between SIQ (total score and all SIQ subdomains) and
BDI-II (p<0.001). Regarding PSG parameters, SIQ-R negatively strongly
correlated with percentage of stage N3 (p<0.01). REM latency showed
positive correlations with SIQ total score, SIQ-R and SIQ-E (p<0.05). Total
sleep period time and total sleep time showed a weak positive correlation
with SIQ-R (p<0.05). Finally, we found a positive correlation between SIQ-
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E and ESS (p<0.05).
Conclusions: SI assessed by SIQ is a common symptom reported by pa-
tients with NT1, NT2 and IH without significant differences among the
three forms of hypersomnias. Depression can get
worse physiological, cognitive, emotional factors of SIQ as well as re-
sponses to SI. Some PSG parameters, mainly the reduction of stage N3,
secondly the increase of sleep period time, total sleep time and REM la-
tency seem to be associated with sleep inertia.
References
1, Kanady JC, Harvey AG .Development and validation of the Sleep Inertia
Questionaire (SIQ) and assessment of Sleep Inertia in analogue and clinical
depression. Cognit Ther Res. 2015 Oct;39(5):601-612. doi: 10.1007/s10608-
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of the Sleep Inertia Questionnaire in Hypersomnolence Disorders. Sleep,
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SLEEP INERTIA MEASUREMENT WITH THE PSYCHOMOTOR VIGILANCE
TASK IN IDIOPATHIC HYPERSOMNIA

E. Evangelista 1,2, A.L. Rassu 1, I. Jaussent 2, Y. Dauvilliers 1,2. 1National
Reference Centre for Orphan Diseases Narcolepsy Rare Hypersomnias, Sleep
Unit, Department of Neurology CHU Montpellier, Montpellier, France;
2 Institute for Neurosciences of Montpellier INM, University of Montpellier,
Montpellier, France

Introduction: Sleep inertia is a frequent and disabling symptom in idio-
pathic hypersomnia (IH), but poorly defined and without objective mea-
sures. The study objective was to determine whether the psychomotor
vigilance task (PVT) can reliably measure sleep inertia in patients with IH
or other sleep disorders (non-IH).
Materials and Methods: Sixty-two (51 women, mean age: 27.7±9.2) pa-
tients with IH and 140 (71 women, age: 33.3±12.1) with non-IH
(narcolepsy¼29, non-specified hypersomnolence ¼47, obstructive sleep
apnea ¼39, insomnia ¼25) were included. Sleep inertia and sleep drunk-
enness in the last month (M-sleep inertia) and on PVT day (D-sleep inertia)
were assessed with three items of the Idiopathic Hypersomnia Severity
Scale (IHSS), in drug-free conditions. The PVT was performed four times
(the night before at 7:00 PM as baseline, then at 7:00 AM upon awakening
after the polysomnography, at 7:30 AM to assess the duration of sleep
inertia, and at 11:00 AM to show its natural decline) and three metrics
were used: lapses, mean 1/Reaction Time (RT), slowest 10% 1/RT.
Results: Sleep inertia was more frequent in patients with IH than non-IH
(56.5% and 43.6% with severe sleep inertia in the past month, including
24% and 12% with sleep drunkenness). The number of lapses increased and
slowest 10% 1/RT decreased, particularly at 7:00 AM and 7:30 AM, pro-
portionally with M-sleep inertia severity, but regardless of sleep drunk-
enness and sleep disorder type. Similar PVT profiles were obtained in
funcion of D-sleep inertia, with the largest increase of the number of lapses
at 7:00 AM and 7:30 AM associated with severe sleep inertia and sleep
drunkenness.
Conclusions: PVT is a reliable and objective measure of sleep inertia that
might be useful for its characterization, to understand its physiopatho-
logical correlates, especially in IH where this phenomenon is often very
pronounced and disabling, and to optimize IHmanagement and follow-up.
Acknowledgements: We thank all the participants of the study, and the
French Association of Patients with idiopathic hypersomnia.

SPHYNCS: LONGTERM MONITORING WITH FITBIT IN PATIENTS WITH
NARCOLEPSY AND ITS BORDERLAND
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Background and Aim: The multicenter Swiss Primary Hypersomnolence
and Narcolepsy Cohort Study (SPHYNCS) aims to identify novel biomarkers
for narcolepsy and its borderland (NBL). Ambulatory monitoring in nar-
colepsy and NBL is limited in clinical routine to actigraphy over 1-2 weeks.
Fitbit devices have been shown to be able to monitor over several
consecutive months sleep, physical activity, and circadian rhythm pa-
rameters. This study aims to identify new digital biomarkers of narcolepsy
and NBL using a Fitbit device over months.
Patients and Methods: Of the 82 subjects so far enrolled in the SPHYNCS
study, 50 participants agreed to wear a Fitbit device. The Fitbit Inspire 2
calculates physical activity (calories, steps), vital parameters (heart rate),
and sleep parameters (sleep stages, awake counts) with a three-axis
accelerometer and an optical sensor embedded in the smartwatch. Data
from all participants can be monitored in real-time and downloaded for
analysis through the Evita healthcare platform. In this first study, we
focused the analyses on the use of the device and the compliance defined
as the percentage ratio of weeks the device is used at least six days per
week to the number of weeks it is owned and where a subject was defined
as "compliant" if their use was greater than 60%, i.e., six days per week for
at least 60% of the weeks.
Results: The 50 participants (10 males, 40 females) with an average age of
26 years (range 17-44) received the Fitbit. There were 13 patients with
narcolepsy, 29 with NBL, and 8 controls. The use of the device was 90% for
at least six days per week for one week, 84% for two consecutive weeks,
78% for four successive weeks, and 64% for more than one consecutive
month. Overall, the Fitbit compliance was 65% across participants. There
was no significant difference in compliance according to gender or age, but
there were according to diagnosis (75%: controls; 62% NBL; 38%:
narcolepsy).
Conclusions: Preliminary results of this ongoing study suggest that the use
of a Fitbit device in narcolepsy and NBL for an extended period exhibits
significant individual differences. This demonstrates the necessity to
monitor adherence frequently and accordingly support patients, for
example, with technical help to improve compliance.
Acknowledgments: The SPHYNCS study is supported by the Swiss Na-
tional Fonds (320030_185362)

THE BERN SLEEP DATABASE: CLUSTERING OF PATIENTS WITH SLEEP
DISORDERS

F. Aellen 1, J. Van der Meer 2, A. Dietmann 2, M. Schmidt 2, C.L.A.
Bassetti 2, A. Tzovara 1,3. 1University of Bern, Institute of Computer Science,
Bern, Switzerland; 2 Inselspital, Bern University Hospital and University of
Bern, Department of Neurology, Bern, Switzerland; 3 Inselspital, Bern
University Hospital, University of Bern, Sleep Wake Epilepsy Center -
NeuroTec, Department of Neurology, Bern, Switzerland

Introduction:Diagnosingmany sleep disorders is amajor challenge due to
the lack of specific disease markers and frequently co-occurring sleep
disorders. For central disorders of hypersomnolence, several unsupervised
clustering approaches have been reported. The aim of this study is to
characterize and cluster patients constituting the full spectrum of sleep
disorders based on the current variables obtained in clinical routine,
including values from electrophysiological examinations. Within a first
cohort of patients with central hypersomnia, we hypothesized that Nar-
colepsy Type 1 (NT1) would be well distinct from Narcolepsy Type 2 (NT2)
and Idiopathic Hypersomnia (IH), as previous studies have reported. With
a second cohort, consisting of patients with the full spectrum of sleep
disorders, we hypothesized that distinguishing patient groups would be
challenging based on existing clinical variables.
Patients and Methods: Our study population constitutes the inpatients
from the sleep laboratory of the Inselspital, Bern between 2000 and 2016.
We analyzed 1’043 patients at first diagnosis (according to the Interna-
tional classification of sleep disorders, 3rd edition) and 57 variables. To
establish our analysis pipeline, we performed unsupervised K-means
clustering on a subset of patients (Narcolepsy and IH) and 21 variables
(selected based on data quality and literature). We extended the analysis to
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the full spectrum of sleep disorders in our study population and a larger set
of variables.
Results: The clustering on the subset of patients with central hypersomnia
revealed four clusters, out of which two clusters contain patients diag-
nosed with NT1 and two each amix between NT2 and IH. The distributions
are: cluster 1: 98% NT1; cluster 2: 93 % NT1; cluster 3: 73% IH and 18% NT2;
cluster 4: 50% NT2, 43% IH. Main discriminating features separating clus-
ters 1/2 from clusters 3/4 are cataplexy and mean REM latency. Main
discriminating features separating cluster 1 and 2 are hallucination, pa-
ralysis and gender. Gender separates cluster 3 and 4, consistently, women
are over-represented in IH as compared to NT2 (Fisher’s Exact test p <
0.01).
The clustering of the full dataset revealed two clusters containing almost
exclusively patients with obstructive and central sleep apnea syndromes,
one cluster containing a big portion of patients with NT1, while the eight
remaining contain patients with varied diagnoses.
Conclusions: In the subset of patients with central hypersomnia our
clustering algorithm could replicate previous findings that NT1 is well
distinct from NT2 and IH, separated by the presence or absence of cata-
plexy. Our preliminary results in the larger cohort confirm that the current
set of disease markers obtained in the clinical routine are not sufficiently
discriminative of most sleep disorder diagnoses. Our findings call for
future studies, identifying novel disease markers for central disorders of
hypersomnolence, such as the “Swiss Primary Hypersomnolence and
Narcolepsy Cohort Study” (SPHYNCS).
Acknowledgements: Our approach was inspired by Gool et al., submitted
(“Unsupervised clustering of central hypersomnolence disorders: data-
driven insights in improving future phenotyping and diagnostic criteria”).
Supported by: Interfaculty Research Cooperation ‘Decoding Sleep: From
Neurons to Health & Mind’ of the University of Bern.
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A BENEFIT-RISK ASSESSMENT OF DARIDOREXANT FOR THE
TREATMENT OF INSOMNIA USING PATIENT PREFERENCE DATA FROM
TWO PHASE 3 TRIALS

S. Heidenreich 1, A. Phillips-Beyer 2, M. Ross 3, G. Nie Chua 1, I. Fietze 4, D.
Mayleben 5. 1 Evidera, London, United Kingdom; 2 Innovus Consulting, Ltd,
London, United Kingdom; 3 Evidera, Bethesda, United States; 4Center for
Sleep Medicine, Charit�e, University Hospital, Berlin, Germany; 5CTI Clinical
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Introduction: The efficacy and safety of daridorexant, a dual orexin re-
ceptor antagonist investigated for the treatment of insomnia disorder, was
demonstrated in two placebo-controlled phase 3 trials. Both pivotal trials
included instruments for eliciting treatment preferences of enrolled pa-
tients, to interpret the trial findings from their perspective using a patient-
centered benefit-risk assessment (pBRA).
Materials and Methods: Digital ethnographies and qualitative interviews
with patients with insomnia informed the design of a discrete choice
experiment (DCE). The DCE was pre-tested in qualitative and quantitative
pilot studies before inclusion in the pivotal trials. Within the DCE, patients
were asked to make trade-offs between seven outcomes ("time to fall
asleep", "total time asleep", "daytime functioning", "likelihood of daytime
dizziness/grogginess", "likelihood of abnormal thoughts and behavioural
changes", "likelihood of falls in the night", and "treatment withdrawal").
The preference data were analyzed using a mixed logit (MXL) model that
accounted for preference heterogeneity. Relative attribute importance
(RAI) and maximum acceptable risk (MAR) of abnormal thoughts and
behavioral changes were obtained from the MXL. A pBRA combined eli-
cited preferences with collected clinical trial data to predict preferences for
daridorexant over placebo. Sensitivity analysis accounted for uncertainty
in both clinical outcomes and preferences.
Results: Patients valued all seven outcomes (p < 0.05), but considered
improving daytime functioning (RAI ¼ 33.7%) and avoiding treatment
withdrawal (RAI ¼ 27.5%) as most important. Patients were also willing to
accept an additional 18.8% risk (p< 0.001) of abnormal thoughts and
behavioral changes for an improvement in daytime functioning from dif-
ficulty functioning to restricted functioning. The pBRA suggested that both
daridorexant 50 mg and 25 mg were significantly preferred (p< 0.001)
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over placebo. Futhermore, daridorexant 50 mg was significantly preferred
(p < 0.001) over 25 mg, even after accounting for uncertainty in clinical
outcomes and preferences.
Conclusions: All seven outcomes included in the DCE were valued by
patients, with improving daytime functioning and avoiding severe treat-
ment withdrawal considered as most important. Daridorexant 50 mg and
25 mg were found to be significantly preferred over placebo, suggesting a
positive benefit-risk balance of both doses. Overall, the preference data
allowed for an innovative interpretation of the trial data from patients’
perspective.
Acknowledgements: Funded by Idorsia Pharmaceuticals Ltd. This abstract
has been previously presented at the virtual SLEEP meeting, the 35th

annual meeting of the Associated Professional Sleep Societies held June
10e13, 2021.

A COMPARISON OF SLEEP RESTRICTION AND SLEEP COMPRESSION ON
OBJECTIVE MEASURES OF SLEEP: A RANDOMIZED CONTROLLED TRIAL
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Jernel€ov 3. 1Karolinska Institutet, Clinical Neuroscience, Stockholm, Sweden;
2 Stockholm University, Stockholm, Sweden; 3Karolinska Institutet,
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Introduction: Cognitive behavioral therapy is recommended as first line
treatment for insomnia. One of the central components is sleep restriction
therapy, an intervention also effective as a stand-alone treatment. An
alternative to sleep restriction therapy is sleep compression therapy, a
similar but still different intervention with a stepwise approach which is
believed to yield comparable results.
Research on the effects of sleep restriction therapy on objective sleep is
scarce and contradictory, but there is evidence of initial decrease in sleep
duration and small improvements in sleep initiation and sleep continuity
variables. For sleep compression therapy on the other hand, there is almost
complete lack of research on objective sleep parameters. To our knowl-
edge, no direct comparison of the two has been performed. It is thus un-
known if the assumption of comparable effects of sleep restriction and
sleep compression is correct.
The aim of the present study was to examine if sleep restriction and sleep
compression lead to similar changes in objective sleep. Focus of the pre-
sent study was on changes in sleep duration and sleep architecture.
Materials and Methods: A total of 36 adults with insomnia were ran-
domized to either sleep restriction (n¼19) or sleep compression (n¼17)
therapy. Patients underwent therapist supported online treatment for
insomnia during five weeks, followed by five weeks of continued work but
without therapist support. Assessments with polysomnography were
carried out at baseline, after two weeks, five weeks and ten weeks. Pre-
liminary results were analyzed using general estimating equations.
Results: From baseline to week two, the sleep restriction group showed a
large decrease of time in bed and total sleep time followed by a partial
recovery to week 10. The sleep compression group on the other hand
displayed a stepwise reduction of time in bed from baseline to week two,
five and ten, which was reflected in a more stepwise reduction of total
sleep time. At week two, there was a significant difference between the
two treatments.
For sleep onset latency, wake after sleep onset or sleep efficiency, there
were no differences at any assessment point between the two treatments.
Nor did we find any differences in light sleep (N1) or deep sleep (N3)
neither during nor after treatment. Both groups exhibited a decrease of
transitions from rapid eye movement-sleep to wakefulness. Also, the sleep
compression group showed a decrease of intermediate sleep (N2) from
baseline to week five.
Conclusions: Sleep restriction therapy and sleep compression therapy are
associated with different trajectories of change regarding time in bed and
total sleep time. Moreover, both treatments lead to similar changes in sleep
initiation and sleep continuity variables as assessed by polysomnography.
Neither of the treatments affect light sleep or deep sleep.
The findings indicate that sleep compression therapy could potentially be a
valid alternative to sleep restriction therapy, with similar effects on sleep
but without the initial sleep deprivation that is associated with sleep re-
striction therapy.
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AFFECTIVE STATES IN PREDICTING AND MEDIATING COGNITIVE-
BEHAVIORAL THERAPY FOR INSOMNIA
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Introduction: Cognitive-Behavioral Therapy for Insomnia (CBT-I) is
considered the first-choice treatment for Insomnia disorder (ID). ID is
characterized by high degree of heterogeneity, that might influence
treatment response. Profile of Mood States (POMS), a self-report ques-
tionnaire that evaluates distinct and transient mood states, could fulfill this
role. The aim of this study is to identify ID patients’ subtypes based on
POMS and their response to CBT-I in order to tailor the treatment, and
possibly identifying the mechanisms through which CBT-I determines an
improvement in the symptoms of these patients.
Materials and Methods: 448 insomniac patients (59% female, age¼ 42.25
± 12.96) were evaluated pre and post group-CBT-I. A series of question-
naires that evaluate sleep indices (Insomnia Severity Index, ISI; Sleep Di-
aries) and patients’ affective states (Profile of Mood States, POMS; Beck
Depression Inventory, BDI) were administered.
Results: CBT-I effectiveness has been proven at ISI total score (p < .001),
sleep diaries indices (p < .001), and all POMS indices (p < .001) (except for
the "vigor" subscale). We found a significant interaction between CBT-I and
baseline POMS total score on ISI (p < .001): the effect of CBT-I on ISI was
greater in subjects with high baseline POMS total score, rather than in
those with low baseline POMS total score. In fact, the percentage of
treatment responders (ISI decrease � 8) was 66.5% in the group with high
baseline POMS total score. However, in this group at the end of the
treatment the percentage of patients in remission (ISI at the end of
treatment < 8) was 25%. In addition, we found a significant interaction
between ISI improvement (DeltaISI) and changes pre- and post-treatment
in POMS total score (p < .001) (DeltaPOMS): ISI improvement was greater
in subjects with a greater change in POMS total score, rather than in those
with reduced DeltaPOMS.
Finally, we found that the prediction role of DeltaPOMS on CBT-I outcome
evaluated by DeltaISI was mediated by the change in the BDI score be-
tween pre- and post-treatment (p < .001) (DeltaBDI): in this regard, most
of the changes (66%) in the ISI, due to changes in the POMS total score,
were mediated by changes in the BDI score between pre- and post-CBT-I.
Conclusions: CBT-I determines an improvement in both sleep indices and
affective state indices. The baseline POMS total score seems to have an
important role in predicting the therapy outcome. Furthermore, the
effectiveness of CBT-I on the severity of insomnia is influenced by the
change in the patients’ affective states due to the therapy. Moreover, most
of the influence of the change in affective states on the therapy outcome
seems to be due to a change specifically in depressed mood.
Acknowledgements:
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Introduction: Insomnia disorder (ID) is a common illness associated with
mood and cognitive impairments. Subtyping ID is an ongoing debate in
sleep medicine, but the underlying mechanisms of each subtype is poorly
understood. Growing evidence suggests that subcortical brain structures
play the key roles in pathophysiology of ID and its subtypes. Here, we
aimed to investigate structural alteration of subcortical regions in patients
with two common ID subtypes i.e., paradoxical and psychophysiological
insomnia.
Materials and Methods: Fifty-five patients and 49 healthy controls were
recruited for this study and T1-weighted images and subjective and
objective sleep parameters (i.e., Pittsburgh Sleep Quality
Index and polysomnography) were collected from participants. Subcortical
structures including the hippocampus, amygdala, caudate, putamen,
globus pallidus, nucleus accumbens, and thalamus were automatically
segmented in FSL. Volume and shape (using surface vertices) of each
structure were compared between the groups, controlled for covariates,
and corrected for multiple comparisons. In addition, correlations of sleep
parameters and surface vertices or volumes were calculated.
Results: The caudate’s volume was smaller in patients than controls.
Compared with controls, we found regional shrinkage in the caudate,
nucleus accumbens, posterior putamen, hippocampus, thalamus, and
amygdala in paradoxical insomnia and shrinkage in the amygdala, caudate,
hippocampus, and putamen in psychophysiological insomnia. Interest-
ingly, comparing two patients groups, shape alteration in the caudate,
putamen, and nucleus accumbens in paradoxical insomnia and shrinkage
in the thalamus, amygdala, and hippocampus in psychophysiological
insomnia were observed. Both subjective and objective sleep parameters
were associated with these regional shape alterations in patients.
Conclusions: Our results support the differential role of subcortical brain
structures in pathophysiology of paradoxical and psychophysiological
insomnia.
Acknowledgements: We are thankful to the participants of the study and
the staff of the Sleep Disorders Research Center for their help in recruit-
ment and data collection.

A NETWORK ANALYSIS OF INSOMNIA SYMPTOMS IN YOUNG ADULTS
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Li 1,3. 1 The University of Hong Kong, Sleep Research Clinic and Laboratory,
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Introduction: Insomnia is highly common in young adults with a preva-
lence rate up to 38%. It is associated with not only significant personal
distress but also a wide array of symptoms affecting both daytime and
nighttime functioning in young people. However, little is known about the
interplay of these symptoms in the context of insomnia. Network analysis
is a novel approach to understand the underlying mechanisms of a health-
related issue at the symptom level. The current study aimed to investigate
the network structure of insomnia in youths.
Materials and Methods: A total of 902 participants (Age: 21.20 ± 2.64,
female: 70.29%) were recruited from the community. Participants
completed Insomnia Severity Index (ISI) online, which is a 7-item self-
reported questionnaire to assess different aspects of insomnia including its
nocturnal symptoms (difficulties initiating or maintaining sleep, early
morning awakening), severity, and consequences. An ISI score between 8-
14 denoted subthreshold insomnia and a cutoff score of 15 was used to
determine moderate to severe insomnia. Network analysis was applied to
all 7 items using regularized partial correlation network modeling in R.
Three centrality indices (i.e., “strength”, “closeness”, and “betweenness”)
were used to assess the importance of symptoms in the network.
Results: Forty-one percent and 14.3% of the recruited participants were
considered to have subclinical insomnia and clinical insomnia, respec-
tively. The network model revealed that distress caused by the sleep dif-
ficulties was the most central symptom in youths with the strongest
strength, betweenness, and closeness. The network model demonstrated
robust accuracy and stability (Node strength: CS (cor¼0.70) ¼ 0.75).
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Dissatisfaction with sleep was connected to the cluster of nocturnal
symptoms (i.e., difficulty initiating sleep, difficulty maintaining sleep, and
early morning awakening) and daytime symptoms (noticeability of sleep
problems by others, distress caused by the sleep difficulties, and impair-
ment in daytime functioning) of insomnia.
Conclusions: This was the first study to characterize the network structure
of insomnia symptoms in young adults using the network approach.
Distress caused by the sleep difficulties was identified as the core symptom
in the network, indicating that future interventions could target worries or
distress to address insomnia. Future interventions may also target dissat-
isfaction with sleep to address both clusters of nocturnal symptoms and
daytime symptoms.
Acknowledgements: This work was supported by Hong Kong Research
Grants Council under the General Research Fund (Ref. 17613820, awarded
to SX Li).
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Introduction: Insomnia is a significant public health problem impacting
older adults with 20-30% of those over 55 years of age meeting diagnostic
criteria for chronic insomnia. Cognitive-Behavioral Therapy for Insomnia
(CBT-I) is an effective intervention and is considered a first line treatment
by the AASM, American College of Physicians, and others. Unfortunately,
access is significantly limited by a number of factors, including lack of
trained clinicians, geography, and expense. Technology, however, has
made treatment much more accessible by bringing CBT-I to anyone with a
computer or smartphone and internet access. Concerns remain, though,
including whether older adults will be willing and able to use technology-
delivered solutions, despite the significant growth in use of the internet by
older adults. This study aimed to test whether Older Adults with Insomnia
(OAWI) would use and benefit from an internet-based insomnia inter-
vention based on CBT-I (SHUTi: Sleep Health Using the Internet) tailored
specifically for older adults (SHUTi OASIS: Older Adult Sufferers of
Insomnia and Sleeplessness).
Methods: For this study, 311 OAWI (�55 meeting DSM-V criteria for
chronic insomnia) were randomized to one of three conditions: SHUTi-
OASIS only, SHUTi-OASIS + Stepped Care (SC), or online Patient Education
(PE). Participants were assessed at baseline, post-intervention (week 10),
and at 6 and 12 month follow-ups. Measures included the Insomnia
Severity Index (ISI) and patient reported online prospective consensus
sleep diaries (10 days of diaries within a two week period), and Core
completions was used to measure program usage.
Results: Only fourteen participants activated the SC protocol (14%), and
there were no differences between those participants randomized to
SHUTi with or without SC; as such, the two SHUTi groups were collapsed
(N¼207 vs. PE N¼104). The majority of participants were female (68.5%)
with an average age of 66.3 (SD¼7.2; range from 55 to 95 years of age, and
30% who were 70 or older) and 13.5 years of sleep difficulties. SHUTi
participants showed significant reductions (ps<.001) in insomnia severity
from baseline (15.9±5.2) to post (10.0±5.2), and follow-ups at 6 months
(9.1±5.0), and 12 months (8.9±5.1) compared to those who received PE
(baseline: 16.2±4.0, post: 15.1±4.7, 6 months: 14.0±5.4, 12 months:
13.2±4.9, respectively). Similar patterns are found with Wake After Sleep
Onset (WASO) and Sleep Onset Latency (SOL) as well as a number of sec-
ondary variables, including sleep efficiency and sleep quality. With 85% of
SHUTi participants completing all six SHUTi-OASIS cores (63% within the 9
week intervention period), this sample of older adults exhibited greater
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utilization than adult users of all ages from previous SHUTi trials.
Conclusions: As the first study to utilize a tailored internet intervention
specifically for OAWI, these findings provide strong evidence that OAWI
both use and obtain significant benefits from an automated, interactive,
internet-based self-help program, without needing special assistance.
SHUTi-OASIS is a promising intervention for OAWI who might not other-
wise have access to empirically validated behavioral treatment for
insomnia.
Acknowledgments: The study was funded by grant R01AG047885 from
the National Institute on Aging, NIH

A PROCESS EVALUATION OF A DIGITAL CBT-I PLATFORM IN AN EARLY
INTERVENTION IN PSYCHOSIS SERVICE

L. Beattie 1, F. Robb 1,2, M. Spanswick 2, A. Gumley 1,2. 1University of
Glasgow, Institute of Health and Wellbeing, Glasgow, United Kingdom;
2NHS Greater Glasgow & Clyde, Glasgow, United Kingdom

Introduction: Psychosis has significant impacts upon individuals, family,
and society. Early psychosis may be a crucial time for intervention when
clinical trajectories are uncertain. Sleep interventions hold promise as a
treatment option within psychosis. As such, scalable digital sleep in-
terventions may be of use within this group. Here, we present initial re-
sults from a digital trial of a digital cognitive behavioural intervention for
insomnia (dCBT-I), within a first episode of psychosis (FEP) service.
Materials and Methods: This study was situated within NHS Greater
Glasgow & Clyde, in a FEP service. Clients with indications of insomnia
were invited to take part in the dCBT-I platform (“SLEEPIO”), and to meet
the researcher pre- and post-intervention. Staff, including keyworkers,
were also invited to take part in pre- and post-intervention interviews
about their perceptions of SLEEPIO and barriers and facilitators to sleep
interventions. Staff were also invited to take part in a focus group on sleep
perceptions, and how sleep interventions could be embedded within the
service.
Results: While data collection is still ongoing, initial results with thematic
framework analysis suggest factors which may help and hinder the roll-
out of sleep interventions within an NHS FEP service. Pre-intervention,
keyworker staff reported an awareness of sleep difficulties and their
treatment repertoire. Beliefs about SLEEPIOwere reported, alongside those
regarding how clients may perceive it, and the role of the service within
this. Clients have thus far declined to be interviewed. Interviews with
clients, and keyworkers post-intervention, as well as staff focus groups,
will shed additional light on these factors.
Conclusions: Sleep interventions hold promise as a part of the treatment
repertoire within FEP. However, within this client group and service there
may be particular factors which require a more tailored approach, with
peer support a potential solution. Ongoing research hopes to elucidate
these factors further.
Acknowledgements: We are grateful to staff and clients who have taken
part in this study.

ASK-THE-EXPERT EDUCATION IN INSOMNIA SIGNIFICANTLY IMPROVES
KNOWLEDGE AND COMPETENCE FOR NON-SLEEP EXPERTS

S.C. Rohani-Montez PhD 1, C. Wright Pharm.D., BCPP 2, C. Scot-Smith
PhD 1, Y. Dauvilliers MD, PhD 3. 1Medscape Education Global, London,
United Kingdom; 2Medscape Education, New York, United States;
3Reference National Center for Narcolepsy-Hypersomnia, Guy de Chauliac
Hospital; Montpellier University Hospital Center, National Institute of
Health and Medical Research, Montpellier, France

Introduction: Because of the large prevalence of insomnia and the rela-
tively small numbers of sleep experts, it is imperative that primary care
physicians (PCPs) and other non-sleep experts most likely to encounter
patients with insomnia (such as psychiatrists), know how to diagnose and
manage insomnia. However, insomnia continues to be underdiagnosed
and undertreated. Addressing this issue is dependent on non-expert
clinician awareness of the extent of undiagnosed insomnia, diagnostic
criteria and current or emerging management approaches.
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Materials and Methods: PCPs and psychiatrists participated in a 35-
minute ask-the-expert activity on insomnia and completed all pre-and
post-questions (Dauvilliers Y et al. Ask the Expert: Questions About Man-
aging Insomnia From Primary Care. Available at www.medscape.org/view-
article/951928). The effects of education on knowledge and competence
were assessed using a 3-question, repeated pairs, pre-assessment/post-
assessment study design; and one question rated on a Likert-type scale
assessed confidence. Differences from pre- to post-assessment were
evaluated using the paired samples t-test for all questions combined, and
the McNemar’s test for individual questions. P values <.05 are statistically
significant. The activity launched May 27, 2021, and data were collected
through Sept 1, 2021.
Results: A substantial proportion of participants completed both pre- and
post-assessment questions: 429/690 (60%) PCPs and 530/738 (72%) psy-
chiatrists. Overall significant improvements were seen for PCPs (50%
average pre-assessment correct response rate vs 63% at post-assessment;
P<.001; N¼429), and psychiatrists (57% average pre-assessment correct
response rate vs 67% at post-assessment; P<.001; N¼530). Specifically,
highly significant improvements were shown in a) knowledge regarding
the extent of undiagnosed insomnia; b) knowledge regarding the aspects
of insomnia that dual orexin receptor antagonists (DORAs) can address; c)
competence in diagnosing insomnia.
After participating in the education, 45% of PCPs and 36% of psychiatrists
had measurable improved confidence related to their ability to manage
patients with insomnia. As many as 94% of PCPs reported that the edu-
cation will improve their performance and patient outcomes; similarly,
98% of psychiatrists reported the education will improve their perfor-
mance, and 94% reported it will improve patient outcomes.
Conclusions: This study demonstrates the success of online ask-the-
expert roundtable discussion education in familiarizing non-sleep expert
clinicians with the extent of undiagnosed insomnia, how to identify it, and
the role of newer insomnia therapies. The large increase in confidence
observed suggest the education will make a difference in clinical practice.
That said, substantial gaps remain across these topics, suggesting a need
for continued education in order to truly place the majority of routine
insomnia diagnosis and management in the court of the non-sleep expert.
Acknowledgements: The related CME activity was supported by an in-
dependent educational grant from Idorsia.

ASSESSMENTS OF SLEEP IN YOUTH WITH INSOMNIA: A COMPARISON
BETWEEN POLYSOMNOGRAPHY, SLEEP DIARY, AND ACTIGRAPHY

P.H.C. Chan 1, F.T.W. Cheung 1, X. Li 1,2, N.Y. Chan 3, J.W. Chan 3, Y.-K.
Wing 3, S.X. Li 1,2. 1 The University of Hong Kong, Sleep Research Clinic and
Laboratory, Department of Psychology, Hong Kong, Hong Kong; 2 The
University of Hong Kong, The State Key Laboratory of Brain and Cognitive
Sciences, Hong Kong, Hong Kong; 3 The Chinese University of Hong Kong, Li
Chiu Kong Sleep Assessment Unit, Department of Psychiatry, Faculty of
Medicine, Hong Kong, Hong Kong

Introduction: Previous studies suggested poor correlations between
subjective and objective sleep assessments in adults with insomnia.
However, there were yet studies to systematically compare sleep diary
(SD) and actigraphy with polysomnography (PSG) in youths with
insomnia. Although PSG is not routinely used as an assessment tool for
insomnia, it could provide valuable data that supplement the assessment
of insomnia. This current study aimed to compare SD, actigraphy, and PSG
as the assessments of sleep in youth with insomnia and healthy controls.
Methods: Ninety participants (age¼ 20.1±2.2 66% female) with symptoms
of insomnia (i.e., complaint(s) of difficulty initiating or maintaining sleep,
or early morning awakening at least three times a week in the past three
months, with Insomnia Severity Index score > 8), and thirty-six healthy
sleepers (age ¼ 19.6±2.21 69% female) were recruited. All participants
completed SD and actigraphy monitoring (Actiwatch Spectrum Plus, Phi-
lips Respironics) for eight consecutive days, during which one adaptation
night followed by one night of PSG were concurrently conducted. Actig-
raphy data were exported at a low threshold. Total sleep time (TST), sleep
efficiency (SE), sleep onset latency (SOL), and Wake after sleep onset
(WASO) were extracted from SD, actigraphy, and PSG. Data was analysed
using Spearman correlations and mixed repeated ANCOVA followed by
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Bonferroni post-hoc comparisons.
Results:Weak to moderate correlations between the three measures were
found for SOL in the healthy group (r¼.29 to .50, all p<.05). In the insomnia
group, good concordance was found for SOL between SD and actigraphy
(r¼.56, p<.001). In contrast, concordance between PSG and SD (r¼.30,
p¼.002), and between PSG and actigraphy (r¼.35, p<.001) were lower,
where actigraphy (24.4±19.6) and SD (35.4±27.6) significantly over-
estimated SOL compared to PSG (16.9±17.6). For TST, SD and actigraphy
showed acceptable concordance in both healthy (r¼.64, p<.001) and
insomnia groups (r¼.49, p<.001), but both measures showed poor
concordance with PSG. In particular, TST was underestimated by an
average of 58 minutes by actigraphy compared to PSG in the insomnia
group. Lastly, the correlations between the three measures for WASO and
SE were insignificant in both groups. For the insomnia group, actigraphy
(78.4±26.6) significantly overestimated WASO when compared with PSG
(25.7±44.5) and SD (9.2±13.8), whilst SE was underestimated by actig-
raphy compared to PSG and SD.
Discussion: Our findings showed that PSG tends to have suboptimal
concordancewith SD and actigraphy for assessing sleep in individuals with
insomnia. Whilst one-night PSGmight have the limitation of not capturing
night-to-night variability commonly observed in insomnia, the over-
estimation of WASO and underestimation of SE by actigraphy as compared
to PSG raised the concern about the reliability of wake detection by
actigraphy. Future research should explore the appropriate sensitivity
settings of actigraphy and there is a need to consider concurrent use of
multiple measures when assessing sleep in youth with insomnia.
Acknowledgement: This work was supported by Hong Kong Research
Grants Council under the General Research Fund (Ref.17608918 &
17613820) and Early Career Scheme (Ref.27613017) awarded to SX Li.

ASSOCIATION BETWEEN INSOMNIA PHENOTYPES AND SUBCLINICAL
MYOCARDIAL INJURY: THE MULTI-ETHNIC STUDY OF
ATHEROSCLEROSIS

F.D. Sigurdardottir 1,2, S.M. Bertisch 3, M. Reid 3,4, C.R. de Filippi 5, J.A.
Lima 6, S. Redline 4,3, T. Omland 2,1. 1University of Oslo, Institute of Clinical
Medicine, Oslo, Norway; 2Akershus University Hospital, Department of
Cardiology, Lørenskog, Norway; 3Brigham and Women's Hospital, Medicine,
Boston, United States; 4Harvard Medical School, Division of Sleep and
Circadian Disorders, Brigham and Women's Hospital, Boston, United States;
5 Inova Heart and Vascular Institute, Falls Church, United States; 6 Johns
Hopkins University, Division of Cardiology, Baltimore, United States

Introduction: Cardiac troponin T (cTnT) is a biomarker of subclinical
myocardial injury that associates with fibrosis on cardiovascular magnetic
resonance (CMR) imaging and risk of heart failure (HF) and cardiovascular
disease (CVD) death. Insomnia symptoms have been linked to an increased
risk of CVD, HF, and overall mortality in some studies, but results have been
inconsistent. A potential explanation for these inconsistent findings is that
insomnia symptoms often co-occur with other sleep disorders, but few
studies have objective data on insomnia phenotypes. We hypothesized
that the association between insomnia and subclinical myocardial injury
as measured by cTnT concentrations and the incidence of HF, CVD death,
and their composite differ across insomnia phenotypes.
Materials and methods: We measured cTnT in 2188 participants in the
Multi-Ethnic Study of Atherosclerosis (MESA) study (Exam 5) who had
completed sleep questionnaires and undergone polysomnography (PSG)
and 7-day actigraphy. We defined insomnia symptoms based upon
reporting a frequency of �5 nights/week over the past four weeks of at
least one of the following: “Did you have trouble falling asleep?”, “Did you
wake up several times a night?”, “Did you have trouble getting back to
sleep after you woke up too early?” or “Did you take sleeping pills to help
you sleep?”. OSA was defined as an AHI >15 events/hour.
Results: The mean age of the overall sample was 68.6 years (SD 9.2), of
whom 53.6% were male, 37,4% white, 11.7% Chinese, 27.3% African Amer-
ican, and 23.6% Hispanic. 47.8% of the participants had insomnia symp-
toms, and 43.1% had AHI >15 events/hour. In crude analysis, individuals
with symptoms of insomnia had slightly higher median cTnT levels than
those without insomnia (8.9 ng/L (Q1, Q3; 6.4, 13.3) ng/L vs. 8.0 ng/L (Q1,
Q3; 5.8, 11.5 ng/L, p<0.0001). In linear regression models, adjusting for sex,
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age, race/ethnicity, and smoking, the insomnia phenotype comorbid
insomnia and sleep apnea (COMISA) was associated with higher cTnT (ß
0.08 (SE 0.03), p<0.01). Other insomnia phenotypes, such as insomniawith
PSG- sleep duration <6hrs (ß 0.02 (SE 0.03)) and fragmented PSG-sleep (ß
0.03 (SE 0.02)) were not associated with higher cTnT (p>0.05) in adjusted
analyses. OSA alone was also significantly associated with higher cTnT (ß
0.09 (SE 0.03), p<0.01) in adjusted models.
Conclusions: The association between insomnia and subclinical myocar-
dial injury may differ across insomnia phenotypes. OSA and COMISA, but
not insomnia symptoms alone, appear to be associated with increased
circulating cTnT. Our findings suggest that comorbid OSA may play a sig-
nificant role in the pathophysiology of the cardiovascular complications of
insomnia.
Acknowledgments: This research was supported by contracts
75N92020D00001, HHSN268201500003I, N01-HC-95159,
75N92020D00005, N01-HC-95160, 75N92020D00002, N01-HC-95161,
75N92020D00003, N01-HC-95162, 75N92020D00006, N01-HC-95163,
75N92020D00004, N01-HC-95164, 75N92020D00007, N01-HC-95165,
N01-HC-95166, N01-HC-95167, N01-HC-95168, N01-HC-95169, HL098433,
and R35HL13581 from the National Heart, Lung, and Blood Institute, and
by grants UL1-TR-000040, UL1-TR-001079, and UL1-TR-001420 from the
National Center for Advancing Translational Sciences (NCATS). The authors
thank the other investigators, the staff, and the participants of the MESA
study for their contributions.
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A SYSTEMATIC REVIEW OF COVID-19 AND INSOMNIA USING THE
MATRIX METHOD

S. Sliney 1. 1University of North Dakota, Nursing, Grand Forks, United States

Introduction: The US Centers of Disease Control and the National In-
stitutes of Health have reported descriptions of neuropsychological
symptoms post COVID-19 infection occurring in the United States. These
symptoms include depression, fatigue, “brain fog,’ and insomnia. The
purpose of this systematic review was to ascertain if the prevalence of
insomnia among COVID-19 survivors is statistically different from that of
persons who have not had COVID-19 disease.
Materials and Methods: A systematic review was conducted using the
Matrix Method and the Preferred Reporting Items for Systematic Reviews
(PRISMA). PubMed and CINHAHL were searched from September 28, 2021,
to November 2, 2021. Inclusion criteria were any publications that dis-
cussed insomnia and COVID-19 infection. Editorials were included because
of the recent occurrence of publishing studies in the editorial section.
Insomnia related to pandemic factors, healthy healthcare workers and
pandemic socio-economic factors were excluded. The MESH terms for
PubMed were “SARS cov2 infection” and “insomnia,” “actigraph” and
“COVID-19,” “polysomnography and COVID-19.” The MESH terms used for
CINAHL were “insomnia” and “COVID-19,” and “SARS COVID” or “Sar-
sCov2,” or “COVID-19” or “coronavirus” or “mcov” and “sleep disorders.”
Results: 736 articles were retrieved 319 from PubMed and 419 from
CINALH. After applying the inclusion and exclusion criteria as discussed,
715 articles were excluded based on abstract review. 21 articles were
included in the full text screen of which ten were in the final review.
Conclusions: Most studies used the Insomnia Sleep Index (score>8), the
Pittsburgh Sleep Quality Index (Score 16-21), and custom questionnaires to
assess for insomnia. International prevalence of insomnia in patients post
COVID-19 infection ranges from 30-60 %. One study reported insomnia
symptoms up to 110 days post hospitalization. ICU versus medical surgical
unit made no difference in prevalence of persistent COVID insomnia. One
study showed statistically significant correlation between sleep and
neutrophil/lymphocyte ratio. Polysomnography mean results post COVID-
19 infection reported a sleep efficiency of 76, (prevalence 3%), sleep latency
of 21 (prevalence 9%), sleep time 345 min., 78% had alpha wave intrusion.
Alphawave intrusion is associated with neuropsychiatric disorders such as
anxiety, depression, and insomnia. Furthermore, 25% of COVID patients
tested with PSG had Rem Behavior Disorder (RBD), which can be a sign of
neurodegenerative disorders. Further randomized, case-control studies
are needed to study post COVID-19 insomnia. As well as longitudinal
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studies for patients with post COVID-19 RBD.
Acknowledgements: None

A VIRTUAL REALITY MIND-BODY APPROACH TARGETING
HYPERAROUSAL IN ADOLESCENTS WITH INSOMNIA: NEW
DIRECTIONS FOR TREATMENT
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Introduction: Insomnia is common in adolescence, especially in older
girls. It tends to be chronic and, if left untreated, negatively affects
adolescent health. It is, however, challenging to reach and engage ado-
lescents in treatment. Although the pathophysiology of insomnia is not
fully understood, it is considered to be a hyperarousal disorder charac-
terized by elevated levels of physiological and psychological arousal that
interfere with the processes of falling asleep and staying asleep. Our group
has recently developed an intervention based on a combination of virtual
reality (VR), guided meditation, and respiratory relaxation techniques that
specifically target autonomic, cognitive, and cortical arousal at bedtime by
acting on neurocognitive and autonomic pathways. Here we present pre-
liminary data supporting the mechanism of action of this new digital
approach in adolescents.
Materials and Methods: Fifty-two high school students (16-20 y; 32 girls)
with (N ¼ 18) and without (N ¼ 34) clinically significant DSM-5 insomnia
symptomatology participated. Using a repeated-measures, counter-
balanced, laboratory design, they were exposed to 20 minutes of immer-
sive, nature-based VR-guided meditation and paced breathing (0.1 Hz)
(intervention) or 20 minutes of quiet activities before sleep (control),
approximately 30 minutes before their desired bedtime, on two separate
evenings. Measures of cognitive, cardiac autonomic nervous system (heart
rate (HR) and heart rate variability (HRV) measures) and cortical electro-
encephalographic (EEG) arousal, and saliva cortisol (reflecting hypotha-
lamic-pituitary-adrenal axis activity) were collected and analyzed during
5-min resting periods before and after, as well as during, the intervention/
control conditions.
Results: The insomnia group showed significantly lower cardiac vagal
activity (reflecting autonomic hyperarousal) compared to healthy sleepers
at all time points for both conditions (p < 0.05), while no significant group
differences were detected for cognitive or cortical arousal levels. During
the VR intervention, compared with the pre-intervention resting state,
both groups showed increases in vagally mediated HRV, increases in EEG
sigma, beta, and gamma powers, and decreases in alpha power (p < 0.05),
reflecting attentional processing. Pre-to-post resting state analysis
revealed that both groups had significant reductions in physiological
markers of arousal (YHR, Ysalivary cortisol), in response to the interven-
tion comparedwith the control condition (p < 0.05). During the 20-minute
intervention session, all participants maintained the targeted slow
breathing rate. Participants reported no adverse side effects from the
intervention.
Conclusions: These preliminary data support the hypothesized mecha-
nisms, i.e., hyperarousal downregulation, for this novel, VR-based mind-
body digital strategy for insomnia symptoms. Although further research is
needed to evaluate the efficacy, acceptability, and feasibility of this inter-
vention in alleviating clinical insomnia symptoms, this approach may ul-
timately open a new line of technology-mediated mind-body treatments
for adolescent insomnia. The advantages of such solutions lie in the pos-
sibility of full control and adaptability, standardization, and self-adminis-
tration, while targeting the main pathophysiological mechanisms
underlying insomnia.
Acknowledgements: This study was supported by the National Heart,
Lung and Blood Institute (NHLBI) grant R01 HL139652 (to MdZ). The
content is solely the responsibility of the authors and does not necessarily
represent the official views the National Institutes of Health.
S111
CARDIOMETABOLIC STATUS IN HIGH RISK PREGNANT WOMEN WITH
COMORBID INSOMNIA AND SLEEP DISORDERED BREATHING: A
SURVEY BASED COMPARATIVE STUDY
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Introduction:Pregnancy is a particularly vulnerable moment of life where
sleep and psychological health often interact. High-risk pregnancy is even
a more challenging condition as it potentially threatens the health of the
mother her fetus and often require specialized care. Insomnia and Sleep
Disordered Breathing (SDB), the most common conditions among the large
spectrum of dysfunctional sleep often affect adults in general but may
particularly impact the pregnant women. Still, comorbid insomnia and
SDB (COMISA) further contribute to a deleterious cycle perpetuating the
relationship between some frequent psychosocial stress factors (i.e., anx-
iety and depression) and negative outcomes in pregnancy like cardio
metabolic disorders. As cardiometabolic disorders are the leading causes of
morbidity and mortality in women worldwide and the relationship be-
tween COMISA was suggested to significantly increase this risk in other
populations, it is important to early identify and prevent related outcomes.
We aimed to compare the cardiometabolic risk status in high risk pregnant
women without sleep disorders, isolated insomnia, isolated SDB and
COMISA.
Materials and Methods: High risk pregnant women of up to 31st week of
gestation followed in the Women Hospital of S~ao Jos�e dos Campos, S~ao
Paulo, Brazil, were asked to fill sleep questionnaires as Insomia Severity
Index (ISI), STOP-BANG questionnaire, Pittsburgh Sleep Quality Index
(PSQI), Epworth Sleepiness Scale (ESS) and Morningness-Eveningness
Questionnaire (MEQ). Groups were divided in “no sleep disturbances”,
isolated insomnia, isolated SDB and COMISA (ISI>8 and positive for SDB as
assessed by STOP-BANG questionnaire. Cardiovascular disorder (hyper-
tension - HTA) and associatedmetabolic disorder (diabetes) were clinically
assessed and presented as %frequencies. A p value of <.05 was considered
significant.
Results: A total of 214 high risk pregnant womenwith a mean age of 30±6
years old (p>.05) were divided according to their sleep related diagnosis in
3 groups: isolated insomnia (n¼56; 26,2%), SDB (n¼26; 12,2%) and COMISA
(n¼61; 28,5% ). Prevalence of hypertension (42.6%), diabetes (55.7%) or
both (19.7%) in COMISA group was significantly higher (p<.001) than in
insomnia (7.1%; 17.9%;3.6%) or in SDB (34.5%; 30,8%; 7,7%).
Conclusions:Our data suggest that cardiovascular and associated meta-
bolic disorders mostly affect high risk pregnant women presenting with
COMISAwhen compared to those without sleep disturbance or even those
with isolated sleep conditions (either insomnia or sleep apnea). These
findings should be further confirmed since implementation of measures
preventing sleep disorders and also directed to manage comorbid sleep
disturbances like COMISA may greatly impact clinical outcomes in this
particular population.

CARDIOVASCULAR AUTONOMIC FUNCTION IN CHRONIC INSOMNIA
ASSESSED BY CARDIOVASCULAR REFLEXES

V. Bramato 1, C. Rocchi 1, M. Conti 1, C. Liguori 1, A. Pagano 1, A. Castelli 1, N.
Manfredi 1, L. Mari 1, R. Ermini 1, M. Spanetta 1, B. Lauretti 1, F. Izzi 1, F.
Placidi 1. 1University of Rome Tor Vergata, Sleep Medicine Center,
Department of System Medicine, Neurology Unit, Rome, Italy

Introduction: Restorative and good quality sleep is crucial for mainte-
nance and regulation of various physiological functions such as neuro-
cognitive development, restoration of energy spent during the day,
elimination of toxic substances, modulation of the immune system,
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cognitive performance, etc [1]. The cardiovascular autonomic nervous
system (ANS) appears to be closely linked to sleep and circadian physi-
ology, as demonstrated by the disrupted autonomic control that accom-
panies sleep loss [2]. The purpose of the study was to evaluate
cardiovascular autonomic functions during wakefulness in de novo pa-
tients with chronic insomnia (CI) compared to healthy controls (HC).
Materials and Methods: De novo patients with CI and HC underwent
cardiovascular function tests including head-up tilt test, Valsalva Maneu-
ver, deep breathing, hand grip, and cold face.
Results: 18 de novo patients with CI and 13 HC were included. The systolic
blood pressure (SBP) values at 10 min head-up tilt test were significantly
higher in patients with CI than in controls (p< 0.031), while heart rate (HR)
values at 10 min head-up tilt test were significantly lower in patients than
in controls (p<0.034). In addition, the Delta SBP values (difference be-
tween resting supine SBP versus SBP at 10 min head-up tilt test) were
significantly higher in patients than in controls. Delta HR values (difference
between resting supine HR versus HR at 10 min head-up tilt test) were
significantly lower in patients than in controls (p<0.01). Furthermore, at
Valsalva Maneuver, the Valsalva Ratio values (VR) were significantly lower
in patients with CI compared to controls (p<0.048), although without
reaching pathological values.
Conclusions: Although these values are not suggestive of hypertension,
the data emerged from the head-up tilt test suggest the presence of a
systolic pre-hypertension that is known to increase the risk of cardiovas-
cular diseases [3]. The VR is an index of parasympathetic function repre-
senting the vagal component of the baroreflex [4]. Since parasympathetic
response at Valsalva Maneuver was reduced in our sample, we can spec-
ulate that the predisposition to hypertension in CI may be favored by a
blunted parasympathetic response to changes in blood pressure. These
findings support the hypothesis of autonomic nervous system involvement
during wakefulness and consequently an enhanced cardiovascular risk in
patients with CI.
Acknowledgements: 1.Goel N, Rao H, Durmer J.s. and Dinges DF. Neuro-
cognitive consequences of sleep deprivation. Semin. Neurol., 2009,29:320-
339.
3.Qureshi AI, Suri MF, Kirmani JF, Divani AA, Mohammad Y. Is pre-
hypertension a risk factor for cardiovascular diseases? Stroke
2005;36:1859e63.
4.Low PA, Tomalia VA, Park KJ. Autonomic function tests: some clinical
applications. J Clin Neurol 2013;9:1e8.

CLINICAL FEASIBILITY AND PRELIMINARY EFFECTS OF CBT FOR
INSOMNIA AT AN OUTPATIENT PSYCHIATRIC CLINIC

M. Cassel 1, V. Kaldo 1, S. Jernel€ov 1. 1Karolinska institutet, Clinical
Neuroscience, Stockholm, Sweden

Introduction: A majority of psychiatric patients suffer from insomnia or
insomnia-like problems. Besides leading to a decreased quality of life,
sleep problems can worsen psychiatric conditions, such as depression and
anxiety and can make treatment of various psychiatric conditions less
successful. Several international guidelines recommend cognitive behav-
ioural therapy for insomnia (CBT-i) as first line treatment. However, pa-
tients in psychiatric care are rarely offered CBT-i, and there is a lack of
studies that evaluate the treatment in regular clinical settings. In this pilot
study, we aimed to determine the clinical feasibility of a group-based CBT-i
intervention in an outpatient clinical setting for patients with affective
disorders, anxiety disorders and PTSD. We also aimed to investigate if
symptoms of insomnia, depression and anxiety changed after CBT-i
treatment.
Materials and Methods: The study was conducted at a psychiatric
outpatient clinic in Stockholm, Sweden, serving patients with affective
disorders, anxiety disorders and PTSD. A total of 18 patients with self-re-
ported sleep problems were enrolled in a six-week long group-based CBT-i
intervention. Primary outcome was treatment feasibility in the clinical
setting, defined as: enough patients at the clinic should be interested in
participating in treatment to be able to give at least one group per se-
mester (eg. a minimum of 8), at least half of included patients should
attend the first session, patients should attend at least half of the sessions,
drop-out rate should be below 50 percent, and the group leaders should
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find the treatment manual credible, easy to use and possible to keep using
after the end of the study. Secondary outcomes were changes in symptom
severity of insomnia, depression, and anxiety, measured at pre e and post
treatment with Insomnia Severity Index (ISI), Patent Health Questionnaire
(PHQ-9) and Generalized Anxiety Disorder Scale (GAD-7) respectively.
Results: Results showed that treatment was feasible in the clinical setting;
there were enough patients interested to participate in treatment to sus-
tain at least one group per semester, 89 percent of included patient
attended the first session, mean of attended sessions was 5.1 and drop-out
rates was 5.5 percent. The group leaders found the treatment manual
credible, efficient, and possible to use at the clinic. Symptoms of insomnia
decreased after treatment, as well as symptoms of depression and anxiety.
Conclusions: Group-delivered CBT-i is a promising treatment option for
sleep problems in psychiatric patients. It is clinically feasible in a psychi-
atric outpatient setting and results indicate positive effects on symptoms
of insomnia, depression and anxiety. Randomized clinical trials are needed
to confirm and elaborate on these positive findings.
Acknowledgements: Peter Renblad, senior specialist in psychiatry at
Psykiatri Sydv€ast, for encouraging this project and participating as co-
therapist.
Veronica Sver�eus, head of unit, Psykiatri Sydv€ast, for giving us time and
opportunity to do the study in a clinical setting
Jannis Gatzacis and Ellen Lindgren, psychologist, for acting as therapists in
the groups
South West Psychiatry (Psykiatri Sydv€ast) Stockholm Region for funding
and encouragement

COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA IN PATIENTS WITH
MENTAL DISORDERS AND COMORBID INSOMNIA: A SYSTEMATIC
REVIEW AND META-ANALYSIS

E. Trinca 1, E. Hertenstein 1, M. Wunderlin 2, C.L. Schneider 1, M.A
Züst 2, K.D. Feh�er 1, T. Su 3, A. Van Straten 3, T.B. Berger 4, D. Riemann 5, B.
Feige 5, C. Nissen 1. 1University Hospital of Psychiatry and Psychotherapy,
University of Bern, Bern, Switzerland; 2University Hospital of Old Age
Psychiatry and Psychotherapy, University of Bern, Bern, Switzerland; 3Vrije
Universiteit Amsterdam, Faculty of Behavioural and Movement Sciences,
Clinical Psychology & Amsterdam Public Health Research Institute,
Amsterdam, Netherlands; 4Department of Clinical Psychology and
Psychotherapy, University of Bern, Bern, Switzerland; 5Department of
Psychiatry and Psychotherapy, Medical Center - University of Freiburg,
Faculty of Medicine University of Freiburg, Freiburg, Germany

Introduction: Almost 70% of patients with mental disorders suffer from
sleep difficulties and up to one third fulfil the criteria for insomnia disor-
der. Even though current guidelines recommend cognitive behavioral
therapy for insomnia (CBT-I) as the gold standard for the treatment of
insomnia, it is often treated pharmacologically. To date, it is not sufficiently
understood how effective CBT-I is in patients with different mental dis-
orders. The aim of this meta-analysis was to quantify the effect of CBT-I on
the insomnia severity and on the severity of the comorbid mental disorder
in patients who suffer from mental disorders and comorbid insomnia.
Materials and Methods: We conducted a systematic literature search on
the data bases PubMed, CINHAL (Ebsco) and PsycINFO (Ovid). Eligible
studies were identified by screening papers according to predefined in-
clusion and exclusion criteria. The papers had to be randomized controlled
trials reporting original data of the effect of CBT-I on the severity of
insomnia and the mental disorders. Self-rating questionnaires were
required to measure the outcomes for both insomnia severity and the
severity of the mental disorder. Control groups, allowing for a conclusion
on the efficacy of the study intervention such as waitlist, placebo or
treatment as usual were needed. Furthermore, the diagnosis of insomnia
disorder and themental comorbidity had to be based on the Diagnostic and
Statistical Manual of Mental Disorders (DSM) or the International Statistical
Classification of Diseases and Related Health Problems (ICD). A risk of bias
rating of individual studies was conducted with the Cochrane Tool.
Results: Twenty-two studies fulfilled the inclusion criteria. The comor-
bidities were depression (8 studies), post-traumatic stress disorder (PTSD,
4 studies), alcohol dependency (3 studies), bipolar disorder (1 study),
psychosis (1 study) and mixed comorbidities (5 studies). CBT-I had an
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overall large effect (Hedges’ g) of 0.9 (CI 0.7;1.2) on the insomnia severity
immediately after treatment and a large effect of 0.8 (CI 0.4;1.3) at follow-
up, which was on average 3 to 6 months after post treatment. Regarding
the severity of the mental comorbidity, CBT-I had the following effect
sizes: 0.5 (CI 0.1;0.8) for depression, 1.3 (CI 0.6;1.9) for PTSD, 0.9 (CI 0.3;1.4)
for alcohol dependency in only one study, 0.3 (CI -0.1;0.7, insignificant) for
psychosis/bipolar disorder, and 0.8 (CI 0.1;1.5) for mixed comorbidities.
CBT-I had an overall medium effect of 0.5 (CI 0.1;0.8) at follow-up for
mental disorders (non-significant for individual disorders).
Conclusions:Medium to large effects of CBT-I indicate that it is an effective
treatment for patients with mental disorders and comorbid insomnia. Not
only insomnia severity, but also the severity of the mental disorders was
reduced after treatment. In conclusion, insomnia should be treated with
CBT-I as a first-line treatment. However, CBT-I should only be regarded as
an add-on to the treatment as usual for the mental disorders. More
implementation and dissemination studies are needed to further promote
CBT-I in the care of patients withmental disorders and to test for long term
effects.
Acknowledgements: The project was funded by intramural sources.

COGNITIVE-BEHAVIORAL THERAPY FOR INSOMNIA REDUCES SLEEP
DURATION MISPERCEPTION IN CHRONIC INSOMNIA

A.A. Perrault 1,2, A. Maltezos 1, F.B. Pomares 1,2,3, D. Smith 1,4, N.E.
Cross 1,2, K. Gong 1, M. McCarthy 3, J. McGrath 3, J. Savard 5, S.
Schwartz 6, J.-P. Gouin 3,2,7, T.T. Dang Vu 1,2,7. 1Concordia University,
Department of Health, Kinesiology and Applied Physiology, Montreal,
Canada; 2CIUSSS Centre-Sud-de-l’Ile-de-Montr�eal, Centre de Recherche de
l’Institut Universitaire de G�eriatrie de Montr�eal, Montreal, Canada;
3Concordia University, Department of Psychology & Centre for Clinical
Research in Health, Montreal, Canada; 4University of Ottawa, Institute for
Mental Health Research, Sleep Unit, Ottawa, Canada; 5Universit�e Laval,
CHU de Qu�ebec-Universit�e Laval Research Center, School of Psychology,
Laval, Canada; 6University of Geneva, Department of Neuroscience, Geneva,
Switzerland; 7Concordia University, PERFORM Center, Montreal, Canada

Individuals with chronic insomnia frequently present with sleep state
misperception, including an underestimation of their sleep duration (TST).
This study aims at characterizing whether the perception of sleep duration
might be improved by a psychological intervention (cognitive-behavioral
therapy for insomnia; CBTi) in adults with chronic insomnia.
Forty-six adults with chronic primary insomnia (52.15 ± 15.15 y.o.; 34 fe-
males) came to the lab to perform a baseline (T1) sleep assessment
including polysomnographic (PSG) recording along with subjective sleep
assessments, the Insomnia Severity Index (ISI) and questionnaires
assessing psychological state (Pre-Sleep Arousal Scale, PSAS; State-Trait
Inventory for Cognitive and Somatic Anxiety, STICSA). They were then
randomized to either a 3-month CBTi program (CBT group - N¼25) or a 3-
month wait-list (WL group - N¼21). They performed another sleep
assessment after 3 months (T2) and those in the WL group came back
again after completion of the CBTi (T3). Whole night PSG recordings
included 17 scalp-EEG sampled at 512 Hz, EOG, EMG (Somnomedics,
Germany) and were scored according to the AASM guidelines. We also
detected spindles and slow oscillations using automatic detection and
analyzed power spectral activity. Sleep misperception score (SSM; sub-
jective minus objective TST in minutes) and sleep perception index (SPI:
subjective TST/objective TST) were calculated. Mixed-models ANOVAs
with age as covariate were used to assess Group*Time interaction on sleep
misperception measures at T1 and T2. ANCOVAs testing the effect of CBTi
(N¼44) were used on sleep misperception measures before (T1) and after
CBTi (pooled T2 for CBT group and T3 for WL group). Pearson correlation
were performed to assess whether change in sleep misperception could be
associated to change in objective sleep (ie, architecture, brain oscillations,
spectral power), insomnia severity (ISI) or psychological state (PSAS,
STICSA).
At T2, we found a Group effect (F(1,87)¼6.52, p¼0.01) and a trend for a
Group*Time interaction (F(1,87)¼2.9, p¼0.09) on SSM showing a better
perception of sleep duration after CBTi in the CBT group compared to the
WL group. Once pooled together (N¼44), participants exhibited less
misperception of sleep duration (F(1,84)¼6.94, p¼0.009) by 40min on
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average Post-CBTi compared to Pre-CBTi. Similar results were found for SPI
at T2 (interaction: F(1,87)¼3.7, p¼0.06)) and Post-CBTi (F(1,84)¼6.35,
p¼0.01).
While change in SSM did not correlate with change in insomnia severity
(p>0.05), we found that reduction of SSMwas correlated with reduction of
time spent in light sleep (N1%TSP - r¼-0.59, p¼0.001) and reduced sleep
stage switching (r¼-0.42, p¼0.03) in the CBT group but not in the WL
group. However, we did not find any association with changes in micro-
architecture (i.e., spindle, slow oscillation, relative spectral power) nor
with changes in psychological state (all p>0.05). We found similar results
for SPI score as well as with pooled data post-CBTi.
These findings, using PSG and subjective sleep assessments, show the
beneficial effects of CBTi on sleep misperception in chronic insomnia.
Moreover, the reduced mismatch between objective and subjective after
CBTi might result from improved sleep maintenance and reduction in time
spent in light sleep.

COMPARING FACE-TO-FACE COGNITIVE BEHAVIORAL THERAPY WITH
DIGITALIZED COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA: A
NETWORK META-ANALYSIS

L. Simon 1, L. Steinmetz 2, B. Feige 2, F. Benz 2, K. Spiegelhalder 2, H.
Baumeister 1. 1University Ulm, Department of Clinical Psychology and
Psychotherapy, Ulm, Germany; 2University of Freiburg, Department of
Psychiatry and Psychotherapy, Medical Center, Faculty of Medicine,
Freiburg, Germany

Introduction: Clinical guidelines recommend cognitive behavioral ther-
apy for insomnia (CBT-I) as the first-line treatment for insomnia. The
provision of CBT-I is limited by the scarce availability and accessibility of
trained CBT-I providers. Alternative CBT-I delivery formats, as digitalized
CBT-I programs, may enhance the dissemination of CBT-I. Yet, direct evi-
dence comparing the efficacy of alternative CBT-I delivery formats with
onsite CBT-I is limited. This study aims to synthesize direct and indirect
evidence to compare onsite CBT-I with alternative CBT-I delivery formats
in terms of their treatment efficacy on insomnia severity utilizing the
framework of a frequentist network meta-analysis.
Materials and Methods:We performed a systematic computerized search
of the following databases: PsycINFO, PsycARTICLES, MEDLINE, PubMed,
CINAHL. These databases were searched from 1987 until March 2020 using
terms indicative of insomnia, CBT-I, and CBT-I components. We conducted
a literature update in November 2021. Full-text screening, data extraction,
and risk of bias rating were conducted by two independent reviewers. A
frequentist network meta-analysis was performed using the R-package
“netmeta”. For the interpretation of the effect sizes, the varying CBT-I
delivery formats were compared against wait-list control as a reference.
Results: The search yielded 6,452 studies. Preliminary results based on the
search until March 2020 yielded 48 studies with 8,343 participants eligible
for inclusion. Preliminary analyses in which the varying CBT-I delivery
formats were compared against wait-list control groups as a reference
indicated the largest effect size for onsite individual therapy (Cohen�s d¼ -
1.24; 95%CI[-1.77, -0.71], followed by onsite group therapy (Cohen�s
d¼0.98; 95%CI [-1.42,-0.54]. Guided and unguided internet CBT-I yielded
moderate effect sizes with Cohen�s d¼-0.67 (95%CI [-1.18,-0.16]) and
Cohen�s d¼-0.76 (95% CI [-1.18,0.33]) respectively. The results of the full
network meta-analysis will be presented at the World Sleep Conference
2022.
Conclusions: Preliminary results indicate that the effects of the various
CBT-I delivery formats may differ in their magnitude. Individual onsite
CBT-I yielded a very large effect size, yet also self-help interventions
showed moderate to large effect sizes. Given these findings, different
health care models should be considered comprising standalone onsite
CBT-I as a first-line choice complemented by self-help interventions,
blended care concepts, and stepped care approaches. Thereby, health care
resources and patient preferences might guide health care providers to
exploit the full potential of CBT-I for lowering the public health burden
associated with insomnia. Results may change, as we are currently con-
ducting a literature update.
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CROSS-SPECIES VALIDATION OF INSOMNIA-ASSOCIATED LOCI
IDENTIFIED THROUGH VARIANT-TO-GENE MAPPING IMPLICATES PIGQ
AS A CONSERVED REGULATOR OF SLEEP DURATION

A. Zimmerman 1,2, J. Palermo 3, A. Chesi 2,4, S. Sonti 2, C. Lasconi 2, E.
Brown3, J. Pippin 2, A. Wells 2, F. Balli 1, D. Mazzotti 5, A. Pack 1, P.
Gehrman 6, S. Grant 2,7,8,9, A. Keene 3. 1University of Pennsylvania,
Department of Medicine, Philadelphia, United States; 2Children's Hospital
of Philadelphia, Center for Spatial and Functional Genomics, Philadelphia,
United States; 3 Texas A&M, Department of Biology, College Station, United
States; 4University of Pennsylvania, Department of Pathology and
Laboratory Medicine, Philadelphia, United States; 5University of Kansas
Medical Center, Department of Internal Medicine, Kansas City, United
States; 6University of Pennsylvania, Department of Psychiatry, Philadelphia,
United States; 7University of Pennsylvania, Department of Pediatrics,
Philadelphia, United States; 8Children's Hospital of Philadelphia, Division of
Human Genetics, Philadelphia, United States; 9University of Pennsylvania,
Department of Genetics, Philadelphia, United States

Insomnia is a complex and prevalent sleep disorder with reports of high
heritability. More than 200 genome-wide significant loci have been
documented for insomnia, yet the underlying mechanism remains elusive.
Many of the genome-wide association study (GWAS)- implicated single
nucleotide polymorphisms (SNPs) fall within inter- or intragenic regions
and are subsequently mapped to the nearest coding gene. This approach
often mischaracterizes the true effector gene that may reside several
thousands of nucleotides away. To tackle this complexity, our group has
developed a variant-to-gene mapping approach that reveals effector genes
linked to relevant GWAS signals. Using ATAC-seq and promoter-focused
capture C methods in human induced pluripotent stem cell-derived neural
progenitor cells, we identified a subset of candidate insomnia target coding
genes with accessible promoter regions that were contacted by insomnia-
associated SNPs residing in open chromatin. Target genes with known
human orthologs and available Drosophila RNAi lines were then subjected
to deep phenotyping of sleep traits. This pipeline revealed five genes
producing robust sleep phenotypes, two of which increased sleep by more
than 30 percent and three which decreased sleep more than 20 percent. To
further characterize the contribution of these genes to sleep behavior in a
vertebrate system, we used zebrafish since they have a developed nervous
system and exhibit diurnal sleep characteristics similar to humans. We
employed CRISPR/Cas9 mutagenesis in F0 zebrafish at the single cell stage
to produce high-efficiency biallelic knockouts of the target genes. Inter-
estingly, we found that loss of pigq significantly increased sleep duration in
both Drosophila, and zebrafish, revealing a conserved, yet novel regulator
of sleep duration. Pigq encodes phosphatidylinositol N-acetylglucosaminyl
transferase subunit Q, which catalyzes the first step in glyco-
sylphosphatidylinositol anchor biosynthesis. This gene has not been
implicated in sleep previously, but it is involved in early infantile epileptic
encephalopathy potentially underlying an important link between sleep
and epilepsy. Our ongoing studies aim to characterize the contribution of
other members of the glycosylphosphatidylinositol anchor biosynthesis
pathway to sleep phenotypes both in Drosophila and zebrafish and to
understand possible combinatorial effects due to disruption of this path-
way.

DIGITAL COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA PROMOTES
RESILIENCE DURING THE CORONAVIRUS DISEASE 19 (COVID-19)
PANDEMIC

P. Cheng 1, M. Casement 2, D. Kalmbach 1, A. Cuamatzi Castelan 1, C.
Drake 1. 1Henry Ford Health System, Sleep Medicine, Novi, United States;
2University of Oregon, Psychology, Eugene, United States

Introduction: Stressful life events contribute to insomnia, psychosocial
functioning, and illness. Though individuals with a history of insomnia
may be especially vulnerable during stressful life events, risk may be
mitigated by prior intervention. This study evaluated the effect of prior
digital cognitive-behavioral therapy for insomnia (dCBT-I) versus sleep
education on resilience during the COVID-19 pandemic.
Materials and Methods: COVID impact, insomnia, general- and COVID-
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related stress, depression, and global health were assessed in April 2020 in
adults with a history of insomnia who completed a randomized controlled
trial of dCBT-I (n ¼ 102) versus sleep education control (n ¼ 106) in 2016-
2017. Regression analyses were used to evaluate the effect of intervention
conditions on subsequent stress and health during the pandemic.
Results: Insomnia symptoms were significantly associated with COVID-19
related disruptions, and those previously received dCBT-I reported less
insomnia symptoms, less general stress and COVID-related cognitive in-
trusions, less depression, and better global health than those who received
sleep education. Moreover, the odds for resurgent insomnia was 51% lower
in the dCBT-I versus control condition. Similarly, odds of moderate to se-
vere depression during COVID-19 was 57% lower in the dCBT-I condition.
Conclusions: Those who received dCBT-I had increased resilience during
the COVID-19 pandemic in adults with a history of insomnia and ongoing
mild to moderate mental health symptoms. These data provide evidence
that dCBT-I is a powerful tool to promote mental and physical health
during stressors, including the COVID-19 pandemic.
Acknowledgements: HLK23138166

DIGITAL COGNITIVE BEHAVIOURAL THERAPY FOR INSOMNIA (DCBT-I)
AND EMOTION REGULATION AS EARLY INTERVENTION FOR
EMPLOYEES IN THE WORKPLACE

T. Moukhtarian 1. 1University of Warwick, WMG, Coventry, United Kingdom

Insomnia is a serious public health concern and has been linked to
impaired work productivity. Studies show a link between poor sleep and
aspects of occupational functioning such as absenteeism, reduced pro-
ductivity and low work satisfaction. One in every three workers in the UK
are affected by sleep problems costing the economy around £36 billion/
year due to loss of productivity in the workplace. This results in around
200,000 working days lost every year, and it is estimated that the cost to
industry will rise steadily to £44 billion by 2030 if nothing is done about it.
Few studies have evaluated the effectiveness of CBT-I in workplaces, and
have found improvements in severity of insomnia and quality of sleep, and
slight improvements in productivity and presenteeism, but not in absen-
teeism. While most interventions for insomnia are focused on the treat-
ment of those above clinical thresholds, there is crucial need for early
intervention/prevention of insomnia. This has been further exacerbated
during the Covid-19 pandemic due to isolation, financial insecurities, loss
of loved ones and fear of infection, causing extensive sleep problems as
well as stress, anxiety and depressive symptoms. This study will examine
the efficacy of a new hybrid dCBT-I for mild to severe insomnia and
symptoms of depression and anxiety delivered to employees in the
workplace.
This trial tests the efficacy of implementing a hybrid dCBT-I + emotion
regulation (ER) in the workplace in a mixed methods evaluation with a
two-arm randomised waitlist control (WLC) design. The dCBT-I+ER inter-
vention is 8-weeks long and delivered via self-guided online platform and
four videoconferencing therapy sessions. Primary outcomes are the
Insomnia Severity Index, the Patient Health Questionnaire and the
Generalised Anxiety Disorder. Secondary outcomes are job productivity,
job satisfaction, well-being, quality of life, self-reported (sleep diary data)
and objective (actigraphy) sleep parameters.
We recruited 163 workers with sleep and emotion regulation problems
ranging from subclinical to clinical levels not engaged in treatment at the
time of the trial. Due to the study design, analyses for the primary hy-
potheses will be done when the last enrolled participant provides post-
intervention follow-up (1-month) outcome measures. We hypothesise
that participants randomly allocated to dCBT-I+ER will demonstrate
significantly greater improvements on the primary outcomes compared to
WLCs post-intervention. They will also demonstrate significantly greater
improvements on objective (actigraphy) and self-reported (sleep diary)
sleep parameters. Exploratory analyses will also indicate the impact of the
dCBT-I+ER on work productivity, job satisfaction, wellbeing, and quality of
life.
Evaluation of an early intervention for workers with mild to severe
symptoms of insomnia and emotion regulation difficulties will contribute
to the understanding of benefits of early interventions in the workplace,
and its impact on mental health and productivity. The mixed methods
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evaluation will provide insight into the application of intervention and
help us understand people’s experiences of the intervention and what
helped or hindered its use. This pilot study forms the basis of what could
become a larger nationwide service delivery programme of mental health
interventions for insomnia in the workplace.

DISSECTING INSOMNIA FROM SLEEP DURATION IN RELATION TO
CORONARY ARTERY DISEASE: EVIDENCE FROM MULTIVARIABLE-
ADJUSTED AND FACTORIAL MENDELIAN RANDOMIZATION ANALYSES

M. Wagener 1, D. van Heemst 1, S. Kooijman 1, K. Willems van Dijk 1, S.
Redline 2, X. Tan 3, D. Lawlor 4, M. Rutter 5, R. Noordam 1. 1 Leiden
University Medical Center, Leiden, Netherlands; 2Brigham and Women's
Hospital, Boston, United States; 3Uppsala University, Uppsala, Sweden;
4University of Bristol, Bristol, United Kingdom; 5University of Manchester,
Manchester, United Kingdom

Introduction: Multivariable-adjusted (MVA) and Mendelian Randomiza-
tion (MR) studies identified insomnia symptoms and short sleep duration
as risk factors for coronary artery disease (CAD). As sleep is a multidi-
mensional construct, this study aimed to dissect insomnia symptoms from
sleep duration in relation to risk of CAD MVA and MR analyses.
Materials and Methods: We stratified European-ancestry participants
from UK Biobank (N¼417,311) into subgroups based on the presence of
self-reported insomnia symptoms (yes/no) and short (<7h), average (7-9h)
and long (�9h) sleep duration for MVA cox-proportional hazard models in
a population without CAD history. Similarly-stratified groups were con-
structed using weighted genetic scores for insomnia symptoms and total
sleep duration for factorial MR analyses on CAD.
Results: Both insomnia symptoms and short or long sleep duration were
associated with higher CAD risk in the MVA analysis. With factorial MR,
and compared to participant with lower genetically-influenced risk for
insomnia symptoms and genetically-influenced average sleep, the genet-
ically-influenced effects of insomnia symptoms on CAD were similar in
groups of genetically-influenced short (OR: 1.15; 95% confidence interval:
1.11-1.19), average (1.09; 1.07-1.12) and long (1.07; 1.00-1.14) sleep dura-
tion. Conversely, genetically-influenced short and long sleep duration
were not associated with CAD in individuals with low or high genetically-
influenced risk for insomnia symptoms. Genetically-influenced insomnia
symptoms, and not short or long sleep duration, was associated with
higher triglyceride levels in both MVA and MR analyses.
Conclusions: Insomnia symptoms, and not sleep duration, drive CAD risk
and increased triglyceride levels. Targeting insomnia symptoms is there-
fore likely to be more effective in preventing CAD than targeting short
sleep duration.
Acknowledgements: We thank all the participants contributing to the UK
Biobank resources. The present UK Biobank project was conducted under
project number 56340.

DOES ONLINE-DELIVERED COGNITIVE BEHAVIOURAL THERAPY FOR
INSOMNIA IMPROVE INSOMNIA SEVERITY IN NURSES WORKING
SHIFTS? PROTOCOL FOR A RANDOMISED-CONTROLLED TRIAL

J. Ell 1, H. Brückner 2, A.F. Johann 1,3, B. Feige 1, L. Steinmetz 1, L. Frase 1, H.
J€arnefelt 4, D. Riemann 1, D. Lehr 2, K. Spiegelhalder 1. 1Universit€atsklinik
Freiburg, Klinik für Psychiatrie und Psychotherapie, Freiburg im Breisgau,
Germany; 2 Leuphana Universit€at Lüneburg, Lüneburg, Germany; 3Albert-
Ludwig-Universit€at Freiburg, Institut für medizinische Psychologie und
medizinische Soziologie, Freiburg im Breisgau, Germany; 4 Finnish Institute
of Occupational Health, Helsinki, Finland

Introduction:In order to provide continuous care for sick and elderly
people, shift work is often unavoidable in caring professions such as
nurses. However, there is evidence that working in shifts may cause
sleeping problems. Depending on the methodological procedures used,
studies suggest that approximately 10-30 % of shift workers suffer from
shift work sleep disorder that is characterised by insomnia and/or sleep-
iness related to the shift schedule. Little is known about the treatment
options for individuals suffering from this sleep disorder, with light
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therapy, sleep hygiene and pharmacotherapy being primarily discussed.
Few studies explored the efficacy of face-to-face Cognitive Behavioural
Therapy for Insomnia in the context of shift work and reported promising
results. Due to irregular working hours, it is particularly challenging for
shift workers to attend fixed appointments, so online-delivered treatment
could be an attractive alternative to face-to-face treatment. In this context,
we developed an online-delivered training “SleepCare” for nurses working
shifts that is tested for efficacy in the current study. It is hypothesised that
the treatment with SleepCare reduces insomnia severity compared to a
waiting-list control condition.
Materials and Methods: SleepCare is based on Cognitive Behavioural
Therapy for Insomnia and it is adapted to the situation of nurses working
shifts. It consists of six modules which participants can complete inde-
pendently and after which they receive individualised feedback from a
clinical psychologist. A total of N¼ 46 unmedicated nurses who suffer from
shift work sleep disorder will be included and randomised to either the
active treatment group (SleepCare) or the waiting-list control group. In-
dividuals who suffer from any comorbid sleep or psychiatric disorder or
report any serious physical illness that affects sleep, who are undergoing
psychotherapy or are on a waiting list for it, will be excluded. The primary
outcome variable of the study is the Insomnia Severity Index. In addition,
other sleep-related as well as work-related questionnaires, sleep diary data
and actigraphy data before and after treatment as well as 6 months after
treatment completion (follow-up) will be analysed.
Results: Recruitment started in October 2021 at the University Medical
Centre Freiburg. It is intended to reach the planned sample size by the end
of 2022.
Conclusions: This study is one of the first studies examining the effect of
an online-delivered treatment based on Cognitive Behavioural Therapy for
Insomnia adapted to shift work.
Acknowledgements:

DURING THE COVID-19 EPIDEMIC, THE RELATIONSHIP BETWEEN
INSOMNIA AND MENTAL HEALTH-RELATED FACTORS AMONG THE
GENERAL IN GERMANY

Y. Huang 1, I. Fietze 1, T. Penzel 1. 1Charit�e University Medicine Berlin,
Interdisciplinary Center of Sleep Medicine, Berlin, Germany

Objective: The aim of this study is to evaluate during the COVID-19
pandemic in Germany the relationships between insomnia and mental
health-related factors.
Materials and Methods: The ICOSS questionnaires have been collected
from May 1 to September 30, 2021. The ICOSS Questionnaire included
sociodemographic questions, Patient Health Questionnaire (PHQ),
Insomnia Severity Index (ISI), Generalized Anxiety Disorder (GAD), and
visual analog scale.
The collected questionnaires entered by Redcap, cleaned and analyzed by
using SPSS for Mac version 23.0. Qualitative analyses of the demographic
characteristics were performed, and correlation analyses of the variables
were calculated.
Results: A total of 1103 participants obtained 858 valid questionnaires
(22.9% Male). The educational level of most participants was less than
bachelors (n ¼ 536, 62.5%), non-smoking (n ¼ 772, 90%), and less stress
(557,64.9%). Among the participants, the prevalence of insomnia, anxiety,
and depression physical were 19.5%, 4.8%, and 6.6%. Compared to the
insomnia group, the ISI score, PHQ-4 score, PHQ-2 score, and GAD-2 score
of the non-insomnia group had lower mean scores and medians, while the
“Quality of Life” and “Quality of Health” scores of the same group had
higher mean scores and medians, all of which were statistically significant
(P < 0.05). Pearson correlation analysis showed that there is a positive
correlation between the ISI score and the PHQ-2 score (P < 0.001), and the
GAD-2 score (P < 0.001) and PHQ-4 score (P < 0.001); however, the ISI
score was negatively correlated with the “Quality of Life” score (P < 0.001)
and the “Quality of Health” score (P < 0.001).
Conclusions: The results show that the insomnia, anxiety, and depression
are more than before among German during the COVID-19 epidemic.
Anxiety and depression in the insomnia group were more serious than
those in the non-insomnia group, and they are interacting with each other.
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EFFECT OF LEMBOREXANT TREATMENT ON FATIGUE SEVERITY AND
SLEEP OUTCOMES IN OLDER ADULTS WITH CLINICALLY SIGNIFICANT
FATIGUE AT BASELINE

R. Jain 1, C. Chepke 2, K. Pinner 3, J. Yardley 3, M. Moline 4, M.
Malhotra 4. 1 Texas Tech University School of Medicine e Permian Basin,
Midland, United States; 2University of North Carolina School of Medicine,
Charlotte, United States; 3 Eisai Ltd., Hatfield, United Kingdom; 4 Eisai Inc.,
Woodcliff Lake, United States

Introduction: In addition to chronic sleep onset and/or maintenance dif-
ficulties, DSM-5 diagnostic criteria for insomnia disorder include the
presence of daytime impairments, such as mood disturbances, decreased
energy and/or fatigue. Thus, an effective insomnia treatment should
improve sleep and reduce fatigue. Lemborexant (LEM) is a dual orexin
receptor antagonist approved in multiple countries including the United
States, Canada, Japan, and Australia for the treatment of insomnia in adults.
In Phase 3 Study E2006-G000-303 (Study 303; SUNRISE-2; NCT02952820),
LEM provided significant benefit vs placebo (PBO) on patient-reported
sleep outcomes (daily sleep diaries) and fatigue severity, as assessed by the
Fatigue Severity Scale (FSS). In these post hoc analyses, sleep outcomes and
fatigue severity were analyzed in subjects aged �65y who had clinically
significant fatigue at baseline (FSS total score [TS] �36).
Materials and Methods: Study 303 was a 12-month, randomized, double-
blind study in subjects with insomnia disorder aged �18y (n¼949). For
Treatment Period 1 (first 6 months), subjects received PBO or LEM (5mg
[LEM5]; 10mg [LEM10]). During Treatment Period 2 (second 6 months; not
reported), PBO subjects were rerandomized to LEM5 or LEM10 while LEM
subjects remained on their original doses. Changes from baseline in FSS-TS,
subjective sleep onset latency (sSOL), subjective sleep efficiency (sSE) and
subjective wake after sleep onset (sWASO) for LEM vs PBO during Treat-
ment Period 1 were analyzed.
Results: In this subgroup (PBO, n¼41; LEM5, n¼44; LEM10, n¼49), mean
(SD) FSS-TS at baseline was 44.1 (6.8), 46.2 (7.6), and 44.9 (6.3) for PBO,
LEM5, and LEM10, respectively. As assessed at 6 months, mean (SD) de-
creases from baseline (improvement) in FSS-TS were significantly greater
with LEM vs PBO (PBO: �8.7 [10.0]; LEM5: �18.3 [12.9], P¼0.006; LEM10:
�17.4 [11.6], P¼0.003). At baseline, median sSOL (min) was 49.0, 44.1 and
54.3 for PBO, LEM5, and LEM10, respectively. At 6 months, median de-
creases from baseline in sSOL (min) were significantly greater with LEM5
and numerically greater with LEM10 vs PBO (PBO: �9.0; LEM5: �20.1,
P¼0.0008; LEM10: �19.8). At baseline, mean (SD) sSE was 61.8% (18.1%),
65.2% (14.3%) and 61.0% (14.6%) for PBO, LEM5 and LEM10, respectively.
Mean (SD) increases from baseline in sSE were significantly greater with
LEM5 and numerically greater with LEM10 vs PBO at 6 months (PBO: 5.8%
[10.3%]; LEM5: 17.1% [14.3%], P¼0.0012; LEM10, 13.1% [14.0%]). Mean
sWASO (min) at baseline was 134.9 (82.3), 126.8 (65.1) and 166.4 (91.0) for
PBO, LEM5 and LEM10, respectively. At 6 months, mean (SD) decreases
from baseline in sWASO (min) were significantly greater with either LEM
dose vs PBO (PBO:�9.9 [47.2]; LEM5:�58.3 [79.9], P¼0.004; LEM10,�50.6
[56.6], P¼0.03). Rates of treatment-emergent adverse events (TEAEs) were
similar across treatment groups (58.5%, 65.9%, 53.1% for PBO, LEM5 and
LEM10, respectively). The majority of TEAEs were mild/moderate in
severity.
Conclusion: Subjects aged �65y with clinically significant fatigue at
baseline had greater improvements in FSS-TS and all sleep parameters
with LEM vs PBO at 6 months. Reductions in fatigue severity generally
paralleled the time course of the improvements in sleep.
Acknowledgements: Supported by Eisai Inc.

EFFECT OF ONE SHOT COGNITIVE BEHAVIORAL THERAPY ON INSOMNIA
AND HEART RATE VARIABILITY IN HEALTH CARE WORKERS DURING
COVID- 19 EPIDEMIC

V. Amra 1,2, F. Ghadiri 3, A. Vaezi 4, A. Nematollahy 5, N. Radfar 6, S.
Haghjoo 7, T. Penzel 8, M.C. Morin 9. 1 babak amra, internal medicine,
pulmonary and sleep, Isfahan, Iran, Islamic Republic of; 2Bamdad
Respiratory Research center, pulmonary and sleep, Isfahan, Iran, Islamic
Republic of; 3 Isfahan university of medical sciences, internal medicine,
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Introduction:The emergence of sleep disturbances in response to major
stressful events including natural disasters (eg, wildfires, earthquakes,
floods) or 2019 novel coronavirus (COVID-19) pandemic, has been docu-
mented previously .Insomnia is one of the sleep problem in this situations
and it may lead to unpleasant consequences which it imposes an addi-
tional burden on the person and frontline healthcare providers in health
facilities are one of the in danger groups .
Hyperarousal hypothesised to contribute to the development, mainte-
nance and24-hour systemic sequelae of insomnia and Heart rate vari-
ability (HRV) is an objective marker that provides insight into autonomic
nervous system dynamics. Insomnia and reduced heart rate variability
(HRV) increase the risk of cardiovascular disease and its precursors.it had
be concluded a cognitive behavioral framework, such as CBT-I, is a likely
treatment candidate for acute insomnia. The aim of the present study was
to examine the preliminary efficacy and effectiveness of a one-shot session
of cognitive behavioral therapy for insomnia (CBT-I) for frontline health-
care providers with acute insomnia and evaluate autonomic system
changes and potential cardiovascular benefits of this treatment in an open
trial.
Materials and Methods: A randomized controlled clinical trial was con-
ducted from february 2020 to july 2021 about fifty health care worker with
insomnia (ISI score>8),at 18 years old and higher were randomly allocated
to receive one shot cognitive behavioral therapy or routine care. ISI and
HRV were assessed before and one month after the intervention.
Results: ISI score decreased in the intervention group (from 13.32 (3.72) to
6.74(4.51), pvalue¼0.0001).the mean difference in ISI score before and
after the interventionwas significantly different in two group (-6.5 vs 0.15 ,
pvalue <0.0001). Mean difference in HF ,LF/HF ratio (-1.16 vs 0.55,
pvalue,0,001) before and after the intervention was significantly different
in two group
Conclusions: A single-shot session of CBT-I is effective in managing acute
insomnia symptoms in health workers. This treatment of intervention
group is associated with HRV changes in the form of reduced LF/HF ratio
and increase HF that it raises the parasympathetic activation and increased
sympathovagal balance
Acknowledgements:

EFFECT OF THE COVID-19 PANDEMIC WAVES ON QUALITY OF SLEEP IN
PATIENTS WITH INSOMNIA

L. Ranganathan 1, M.I. Charles 1, H. Deenadayalan 1, N.
Ramakrishnan 1. 1Nithra Institute of Sleep Sciences, Chennai, India

Introduction: An exponential increase in the number of people who have
been reporting sleep disturbances has been noted during the COVID-19
pandemic. Those with prior sleep disorders have also noted worsening of
their problems during this period. Changes in lifestyle, fear and uncer-
tainty regarding the Corona Virus disease and also generalized appre-
hension and anxiety about the future have been reported as causative
factors. We postulated that better understanding of preventive and
treatment options during the secondwavewould have positive impact and
aimed to assess the quality of sleep in patients with insomnia during this
period in comparison to the first wave.
Materials and Methods: The study was conducted at Nithra Institute of
Sleep Sciences, a free-standing sleep clinic in Chennai, India, during July-
August 2021 (after the second wave of the pandemic). Patients who had
presented to the clinic with insomnia fromMarch to May 2020, during the
first wave of the pandemic, were included in the study. The patients were
contacted by a research personnel and the following details were collected
- i) subjective quality of sleep during the second wave of the pandemic
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compared to the previous wave ii) regularity of taking medicines and iii)
the primary factor that affected their sleep quality. Demographic details
such as age, gender, marital status and chronicity of insomnia were
extracted from the medical records.
Results: During the study inclusion period, a total of 114 patients had
presented to the clinic with Insomnia. Of these, 70 patients (61.4%), who
were reachable and willing to provide details were included in the study
(48.6% Males / 51.4% Females; Mean age - 45.0 ± 14.2). Of the 70 patients,
47 (67.1%) mentioned that their sleep quality was better than the previous
wave of the pandemic and the rest 23 (32.9%) mentioned that their
insomnia had become worse. The group which reported worsened sleep
quality was older (p¼0.01), was irregular in taking medicines (p¼0.01) and
their duration of insomnia was longer (p¼0.04) compared to the group
that reported better sleep quality. There were no significant differences in
gender or marital status between the groups. The factors that were
mentioned as affecting the sleep quality were ‘Uncertainty in personal and
professional life’ (34.8%), ‘fear of the infection and its outcomes’ (26.1%),
‘change in schedule and lifestyle’ (21.7%) and ‘emotions that could not be
expressed’ (17.4%).
Conclusions: Our study shows that, most people reported better sleep
quality during the secondwave of the pandemic compared to the first. Age,
chronicity of the insomnia and irregularity in taking medicines were
significantly associated with worsened sleep quality.
Acknowledgements:

EFFECTS OF DARIDOREXANT AND ZOLPIDEM ON NIGHT WAKEFULNESS
IN ADULTS WITH INSOMNIA: EXPLORATORY ANALYSIS FROM A
RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED PHASE 2 TRIAL

T. Di Marco 1, T.E. Scammell 2, M. Meinel 1, D. Seboek Kinter 1, G.
Zammit 3, Y. Dauvilliers 4. 1 Idorsia Pharmaceuticals Ltd, Allschwil,
Switzerland; 2Beth Israel Deaconess Medical Center, Boston, United States;
3Clinilabs Drug Development Corporation, New York, United States;
4Centre Hospitalier Universitaire de Montpellier, Montpellier, France

Introduction: Insomnia disorder increases wake bout duration
throughout the night. Daridorexant reduced wake time after sleep onset
(WASO) in a phase 2 dose-finding study. This post-hoc analysis evaluates
wake bout duration and progression of daridorexant versus zolpidem or
placebo.
Materials and Methods: Eligible patients were 18e64years with insomnia
disorder (DSM-5 criteria), a self-reported history of time to fall asleep
�30minutes, WASO �30minutes, and total sleep time �6.5hours on
�3nights/week. After a single-blind, placebo run-in period, patients were
randomized (1:1:1:1:1:1) to daridorexant (5, 10, 25 or 50mg), zolpidem
10mg or placebo for 30days (D).
The primary efficacy outcomewas the change inWASO from baseline to D1
and D2 by PSG. Wake bouts at baseline, D1 and D29 were examined in
patients on daridorexant 25 or 50mg, zolpidem or placebo. D1 and D29
assessed the immediate and 1-month effects of daridorexant, respectively.
Daridorexant 25 and 50mg were selected having demonstrated efficacy on
sleep variables in phase 3 trials.
Wake bout datawere analyzed for every patient computing the cumulative
wake bout time over 8-hour PSG night in half minute intervals (i.e., 1
epoch).
Results: The majority of randomized patients (n¼359) (mean age 45years)
were female (64%). This post-hoc analysis included patients treated with
daridorexant 25mg (n¼60), 50mg (n¼61), zolpidem 10mg (n¼60) and
placebo (n¼60).
At baseline, there was no difference in cumulative wake bout average time
between treatments. The cumulative wake bout average time progres-
sively increased with zolpidem and placebo versus daridorexant 25 and
50mg at D1 and D29. At D1 and D29, most of the time awake after sleep
onset occurred during the last two quarters of the night for all patients.
During the last two quarters of the night, the cumulative average time in
wake bouts was similar for placebo and zolpidem on D1, and greater for
zolpidem versus placebo on D29, indicating a time spent awake increase
compared to the first two quarters of the night. Daridorexant 50mg
resulted in consistently lower cumulative wake bout average time versus
both zolpidem or placebo during the last two quarters of the night.
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Cumulative wake bout average time was similar for daridorexant 50mg
and zolpidem during the first two quarters of the night, with statistically
significant reductions in the last part of the night.
All treatments increased the short wake bout number and reduced longer
wake bouts on D1 and D29 versus baseline. The largest effect was observed
for daridorexant 50mg, thus reducing the awakenings number that
contributed most to the total time awake. Differences in cumulative wake
time between daridorexant, zolpidem and placebo were largely driven by
reductions in the duration of longer wake bouts.
Conclusions: Daridorexant (25 and 50 mg) consistently reduced wake-
fulness throughout the night versus placebo, possibly due to the optimized
pharmacokinetic profile of daridorexant. Daridorexant decreased the
duration of longer wake periods, targeting a key insomnia symptom.
Acknowledgements: Funded by Idorsia Pharmaceuticals Ltd. This abstract
has been previously presented at the 60th ACNP meeting held December
5e8, 2021 in San Juan, Puerto Rico.

EFFECTS OF DARIDOREXANT ON SLEEP AND DAYTIME FUNCTIONING IN
OLDER PATIENTS WITH INSOMNIA DISORDER

I. Fietze 1, C. Bassetti 2, D. Mayleben 3, A. Gimona 4, S. Pain 4, D. Seboek
Kinter 4. 1Center for Sleep Medicine, Charit�e, University Hospital, Berlin,
Germany; 2 Inselspital, University of Bern, Bern, Switzerland; 3CTI Clinical
Research Center, Cincinnati, United States; 4 Idorsia Pharmaceuticals Ltd,
Allschwil, Switzerland

Introduction: Insomnia impacts older adults more than younger adults,
and comorbidities more prevalent in older adult populations can add to
symptom burden and reduce therapeutic options. Drugs that improve
insomnia symptoms with limited safety risks are needed to treat this pa-
tient group. We report elderly subgroup analyses from a phase-3 regis-
tration trial with daridorexant.
Materials and Methods: In this multi-center, double-blind trial
(NCT03545191), adult (18e64 years) and elderly (�65 years) patients with
insomnia were randomized (1:1:1) to receive oral daridorexant 25 mg, 50
mg or placebo every evening for three months. Month 3 endpoints were:
change from baseline in polysomnography-measured wake-after-sleep-
onset (WASO) and latency-to-persistent-sleep (LPS) (both primary end-
points), subjective total sleep time (sTST), and daytime functioning
(Insomnia Daytime Symptoms and Impacts Questionnaire [IDSIQ] e

sleepiness domain; with a lower score indicating improved daytime
functioning). Safety endpoints included treatment emergent adverse
events (TEAEs), AEs of special interest (AESI; symptoms related to exces-
sive daytime sleepiness or complex sleep behavior, and suicidal ideation/
self-injury) and withdrawal effects upon treatment cessation (assessed by
the Benzodiazepine Withdrawal Symptom Questionnaire total score and
relevant AEs).
Results: Of the 930 patients randomized, 364 (39.1%) were �65 years:
daridorexant 25 mg (n¼121), 50 mg (n¼121) and placebo (n¼122). In this
subgroup, at Month 3, the placebo-corrected least-square mean of change
from baseline [95%CL] for daridorexant 25 mg and 50 mg were: WASO
-17.0 [-27.0, -7.0] and -19.6 [-29.5, -9.7] min; LPS -7.8 [-15.2, -0.4] and -14.9
[-22.3, -7.5] min; sTST 18.7 [4.1, 33.2] and 30.6 [16.1, 45.2] min; IDSIQ
sleepiness domain -0.6 [-2.2, 0.9] and -2.6 [-4.1, -1.0], all respectively.
TEAEs were reported in 32.2%, 35.3%, and 31.1% of patients�65 years in the
25 mg, 50 mg and placebo groups, respectively. Falls (n¼1, 1, 4 for 25 mg,
50 mg, placebo, respectively) and dizziness (n¼4, 1, 1 for 25 mg, 50 mg,
placebo, respectively), both of particular interest in elderly, were least
frequent in the 50 mg group. Compared to placebo, somnolence was as
frequent for 50 mg daridorexant (n¼6, 1, 1 for 25 mg, 50 mg, placebo,
respectively) while fatigue was more frequent in both daridorexant groups
(n¼4, 3, 1 for 25 mg, 50 mg, placebo, respectively); the incidence did not
appear dose related. AESI, of mild intensity, were reported in two patients
�65 years (one in each daridorexant group). There was no evidence of
withdrawal symptoms.
Conclusions: Daridorexant is efficacious in the older adults for improve-
ments in sleep and daytime functioning. No safety concerns in this
vulnerable population were identified at either dose.
Acknowledgements: Funded by Idorsia Pharmaceuticals Ltd. This abstract
has been previously presented at the virtual SLEEP meeting, the 35th
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EFFECTS OF DARIDOREXANT ON TOTAL SLEEP TIME (TST) AND SLEEP
STAGE PROPORTIONS IN PATIENTS WITH INSOMNIA DISORDER
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York, United States; 2CTI Clinical Research Center, Cincinnati, United States;
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Introduction: Daridorexant, a new dual orexin receptor antagonist,
improved sleep parameters and daytime functioning in two pivotal Phase
3 trials in patients with insomnia disorder (Trial-1, NCT03545191; Trial-2,
NCT03575104). Polysomnography data were collected at multiple time-
points from >1,800 patients. We report the effects of daridorexant on total
sleep time (TST) and sleep stages from both trials.
Materials and Methods: Eligible patients with insomnia (according to
DSM-5) were randomized (1:1:1) in Trial-1 (N¼930) to daridorexant 25
mg, 50mg or placebo, and in Trial-2 (N¼924) to daridorexant 10mg, 25mg
or placebo. Oral treatment was administered each night during a 3-month,
double-blind, treatment period. Assessment of TST and sleep stages (non-
rapid eye movement [NREM, N]1, N2, N3, REM) measured by poly-
somnography in sleep laboratory, was performed on two consecutive
nights during single-blind placebo run-in (baseline), and Month 1 and 3
(M1 and M3) of double-blind treatment. Change from baseline in TST and
sleep stages were exploratory endpoints in both trials. Data for M3 (mean
± standard deviation) are presented as change from baseline.
Results: Daridorexant dose-dependently increased TST (min) from base-
line to M3 more than placebo in Trial-1 (25 mg: 55±56; 50 mg: 61±53;
placebo: 40±56) and Trial-2 (10 mg: 37±57; 25 mg: 50±53; placebo,
35±56).
In both trials, sleep stage proportions were preserved from baseline to M3
with no relevant changes in any group. Baseline time spent in each sleep
stage (% of TST) was consistent across groups in both trials (range across
treatment groups in both trials: N1: 11e13; N2: 55e57; N3: 11e14; REM:
19e20). In Trial-1 (25mg/50mg/placebo), the change from baseline to M3
in % of TST spent in N1(-0.3±4.7/-0.2±5/0.1±5), N2(2±8/1±7/1±7), N3(-
2±6/-2±6/-2±6), and REM (1±6/1±5/1±5) was low and numerically
similar across treatments. In Trial-2, change from baseline toM3 in % of TST
spent in each sleep stagewas consistent with Trial-1, with no effect of dose.
Mean changes from baseline (% of TST) for each sleep stage appeared to be
independent from increasing TST. Data for 25 mg were consistent between
trials.
Conclusions: Daridorexant at any dose, and each more than placebo,
increased TST in a dose-dependent manner without affecting the pro-
portion of all sleep stages in patients with insomnia disorder.
Acknowledgements: Funded by Idorsia Pharmaceuticals Ltd. This abstract
has been previously presented at the virtual SLEEP meeting, the 35th
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EFFECTS OF DIGITAL COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA
IN A DIVERSE SAMPLE: RESULTS FROM A RANDOMIZED CONTROLLED
TRIAL

A. Gieselmann 1, N. Lorenz 2, A. R€otger 2, R. Pietrowsky 1, J.
Schuffelen 1. 1Heinrich Heine University Düsseldorf, Clinical Psychology,
Düsseldorf, Germany; 2mementor DE GmbH, Leipzig, Germany

Introduction: Cognitive behavioral therapy for insomnia (CBT-I) is the
first-line treatment for patients diagnosed with insomnia. However, access
to treatment is scarce. Recently, digital health applications (DiGAs) have
been integrated into the German health care system to help close the
indication-application gap, and are available through prescription since.
One of these applications delivers digital CBT-I and has previously shown
promising effects in a homogenous study sample. With its current use in
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mind, we designed the first pragmatic randomized controlled trial to test
the effectiveness of digital CBT-I in a diverse insomnia population.
Materials and Methods: Participants aged �18 who met diagnostic
criteria for insomnia disorder were randomized (1:1) to an 8-weeks digital
CBT-I (somnio, mementor DE GmbH) or they were set on a waitlist control
(access to digital CBT-I 8 weeks post-randomization). In contrast to typical
effectiveness trials, individuals with comorbid mental disorders, physical
illness, shift workers, and patients in parallel treatment were included;
only patients with regular excessive alcohol/drug consumption, acute
suicidality, acute psychotic states, and epilepsy were excluded. The pri-
mary outcome was insomnia severity (as assessed with the Insomnia
Severity Index ISI) at 8-weeks post-randomization. A one-way ANCOVA
with baseline ISI as a covariate was fitted to determine group differences.
This trial was registered in the German Clinical Trials Register
(DRKS00024477).
Results:Of theN¼ 238 patients (n¼ 161 female, 67.6 %), age range 19 to 81
years (M ¼ 43.73, SD ¼ 13.90) who were randomized to digital CBT-I (n ¼
118), to waitlist-control (n ¼ 120). Two hundred and seventeen patients
(91%) completed the post-treatment assessment. In line with the inten-
tion-to-treat principle, missing values were replaced according to the LOCF
method (last observed carried forwards). At 8-weeks post-randomization,
between-group comparisons revealed significant differences on the ISI,
F(1,235)¼ 141.97, p < .001, in favor of the digital CBT-I group (9.58±5.81 vs.
16.03±4.02). While nearly two-thirds of the patients in the digital CBT-I
group showed clinically significant improvements of at least two standard
deviations on the ISI (RCI< -1.96, 64%), while only 6 % of the patients in the
control group showed such decrease, X2(1) ¼ 87.79, p < .001.
Conclusions: The results of our study show that digital CBT-I reduces
insomnia symptoms in a diverse study sample in Germany. Our results
underscore the potential of digital health applications and their suitability
within regular care.
Acknowledgments: We thank Bea Bringenberg, Maischa von Reth, Maja
V€olker, and Lisanne Elisa Zeevaert for their tremendous support in col-
lecting the reported data.

EFFICACY OF DIGITAL CBT-I SMARTPHONE APPLICATIONS: A
SYSTEMATIC REVIEW OF THE CURRENT LITERATURE.
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Medicine, Toronto, Canada; 2University of Toronto, Psychiatry, Toronto,
Canada; 3Ryerson University, Sleep and Depression Laboratory, Toronto,
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Introduction: In the absence of effective and safe habitual and pharma-
cological options, cognitive behavioral therapy for treatment of insomnia
(CBT-I) remains the only first line evidence based option. Multiple studies
have compared CBT-I with strong hypnotic agents such as benzodiazepine
and have found CBT-I to be just as effective.More importantly, the effects of
CBT-I are more durable than medications with almost no adverse effect-
s.Hence CBT-I is recommended as a first line treatment option for
insomnia. Despite the fact that CBT-I is an effective treatment option for
insomnia, access to this intervention remains very limited. Digital CBT-I
hopes to address the problem of scale in delivering one-on-one cognitive
behavioral therapy. There are now multiple mobile applications available
both on Apple Store and Google Playwhich claim to deliver evidence based
cognitive behavioral therapy for insomnia. These applications largely come
at a cost and patients have to pay to access their services. The goal of this
study is to review the validations studies and examine the effectiveness of
smartphone applications in delivering CBT-I.
Materials and Methods: Our methods were informed by similar review
studies which focused on digital applications. The initial search of appli-
cations was performed within Google Play and Apple iTunes platforms
which house more than 90% of mobile applications. Next, we developed an
inclusion and exclusion criteria which mainly filtered out applications
which are not focused on cognitive behavioral therapy for insomnia. We
considered studies published in peer-reviewed journals. We used the
PICOS approach to assess study eligibility. The methodological quality was
assessed using a combination of metrics from the original Jadad Scale and
Cochrane assessment of bias tool.
Results: Of the 9 validation studies that we initially found, 6 met our
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inclusion criteria. 3 were excluded as they did not solely use CBT-I tech-
niques in their applications. All 6 applications reported significant
improvement in important sleep quality metrics such as sleep onset la-
tency and total sleep time. 4 studies also reported on a subjective
improvement in quality of sleep. 2 studies looked at populations with
comorbidities including cannabis use disorder and epilepsy. Both studied
again found improvement in sleep quality in those specific populations.
There were concerning patterns of bias found amongst the reviewed
studies. 3/6 investigators had direct relationships with companies which
designed and marketed the applications.
Conclusions: DCBT-I offers an exciting opportunity for developers to
tackle the issue of accessibility to CBT-I. There are only a limited number of
studies which have examined the effectiveness of the applications on the
market. There remains serious concerns about the risk of bias and the
quality of validation studies which claim to confirm the effectiveness of
these applications.

EFFICACY OF LONG-TERM TREATMENT WITH DARIDOREXANT IN
PATIENTS WITH INSOMNIA DISORDER ON SLEEP AND DAYTIME
FUNCTIONING: A POST-HOC ANALYSIS

Y. Dauvilliers 1, H. Bene�s 2, D. García-Borreguero 3, D. Kunz 4, G. Plazzi 5, S.
Thein 6, P. Coloma 7, M. Rausch 7, M. Sassi-Sayadi 7, D. Seboek
Kinter 7. 1Centre Hospitalier Universitaire de Montpellier, Montpellier,
France; 2 Somni Bene Institute for medical Research and sleep Medicine,
Schwerin, Germany; 3 Sleep Research Institute, Madrid, Spain; 4Charit�e -
Universit€atsmedizin Berlin, Berlin, Germany; 5 IRCCS Istituto delle Scienze
Neurologiche, Bologna, Italy; 6 Pacific Research-Evolution Research Grp, San
Diego, United States; 7 Idorsia Pharmaceuticals Ltd, Allschwil, Switzerland

Introduction: Daridorexant, a dual orexin receptor antagonist recently
approved for use in the US, improved night and daytime symptoms of
insomnia disorder in two parallel, phase 3, randomized, 12-week studies
and maintained these improvements in a subsequent 40-week extension
study [1]. The largest effect in the 12-week studies was seen with dari-
dorexant 50 mg. A post-hoc analysis of the extension study was conducted
to further explore the long-term efficacy of daridorexant 50 mg, compared
with placebo and daridorexant 25 mg.
Materials andMethods: This post-hoc analysis includes 392 patients (�18
years) with insomnia disorder who were randomised (1:1:1) to daridor-
exant 50 mg, 25 mg or placebo and completed 12-weeks of double-blind
treatment (NCT03545191) and subsequently entered the extension study
(NCT03679884). In the double-blind extension study, patients originally
randomized to daridorexant (50mg [n¼137], 25 mg [n¼132]) remained on
their respective treatments while patients originally randomized to pla-
cebo were re-randomized 1:1 to daridorexant 25 mg (n¼66) or placebo
(n¼57). The treatment period of the extension study was 40-weeks
(totaling 12 months of cumulative treatment overall). Exploratory efficacy
endpoints were change from baseline over time in subjective total sleep
time (sTST) and daytime functioning. The latter was assessed using the
Insomnia Daytime Symptoms and Impacts Questionnaire (IDSIQ). The
IDSIQ comprises total score, and three domains of sleepiness, alert/
cognition andmood domain scores, with lower scores indicating improved
daytime functioning.
Results: For patients who participated in the 12-week trial and continued
into the extension study, changes in sTST from baseline (baseline of the
confirmatory 12-week study) were increased and were consistently larger
with 50 mg versus 25 mg and placebo throughout the extension study.
Mean (±SD) increase in sTST from baseline to end of the extension study
(Month 12) was 75.6 minutes (±69.90) in the daridorexant 50 mg group
compared with 65.5 minutes (±66.61) for daridorexant 25 mg, and 52.8
minutes (±75.90) for placebo.
For IDSIQ total score and domain scores, reductions were also consistently
larger with 50 mg throughout the 12-month treatment period, with no
clear distinction between daridorexant 25 mg and placebo. For IDSIQ total
score (range 0e140), mean (±SD) reduction from baseline to Month 12
weree27.3 (± 25.48) for daridorexant 50 mg compared with e17.3 (25.79)
for daridorexant 25 mg and e22.1 (25.88) for placebo. IDSIQ sleepiness,
alert/cognition, and mood domain scores also improved over time and
favored daridorexant 50 mg.
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Conclusions: This post-hoc analysis provides additional evidence for the
long-term maintenance over 12 months of the favourable treatment effect
of daridorexant 50 mg on both nighttime symptoms and daytime func-
tioning, based on an increase in sTST and improvement in IDSIQ scores, in
patients with insomnia disorder.
Acknowledgements: Idorsia Pharmaceuticals.
Reference: 1. Kunz D, et al. Long-term safety and efficacy of daridorexant
in patients with insomnia disorder. Oral presentation, WORLD SLEEP 2022.

EVALUATING THE RISKS OF WITHDRAWAL SYMPTOMS AND REBOUND
INSOMNIA UPON DISCONTINUATION OF DARIDOREXANT IN PATIENTS
WITH INSOMNIA DISORDER

D. Leger 1, I. Fietze 2, S. Pain 3, D. Seboek Kinter 3, B. Flamion 3, E.
Mignot 4. 1Universit�e Paris Descartes AP-HP, Paris, France; 2Center for
Sleep Medicine, Charit�e, University Hospital, Berlin, Germany; 3 Idorsia
Pharmaceuticals Ltd, Allschwil, Switzerland; 4Center for Narcolepsy,
Stanford Medicine, Palo Alto, United States

Introduction: Abrupt discontinuation of sleep medications in patients
with insomnia often causes withdrawal symptoms and rebound insomnia.
In a Phase 3 program evaluating efficacy and safety of daridorexant on
sleep and daytime functioning in patients with insomnia during three
months of treatment, the risks of withdrawal symptoms and rebound
insomnia were evaluated at treatment cessation.
Materials andMethods: In two randomized, double-blind, 3-month trials,
adult (18e64 years) and elderly (�65 years) patients with insomnia were
assigned (1:1:1) to receive oral daridorexant 25mg, 50mgor placebo (Trial-
1, NCT03545191) or 10 mg, 25 mg or placebo (Trial-2, NCT03575104) every
evening. Each trial included a 7-day, single-blind, placebo run-out period
following double-blind treatment to evaluate withdrawal symptoms and
rebound insomnia. Withdrawal effects were assessed by the change in
Benzodiazepine Withdrawal Symptom Questionnaire (BWSQ) total score,
from last assessment on double-blind treatment to end of placebo run-out,
and occurrence of relevant adverse events (AEs). Rebound insomnia was
assessed objectively by change in wake-after-sleep-onset (WASO) and la-
tency-to-persistent sleep (LPS) from baseline to first night of placebo run-
out, and by subjective total-sleep-time (sTST) from baseline to end of run-
out (mean of 7-days). Analyses included all patients who received�1 dose
of placebo run-out treatment (Trial-1: N¼852; Trial-2: N¼851).
Results: No increase in mean BSWQ score from last assessment on double-
blind treatment to end of placebo run-out was reported (Trial-1: 25 mg,
-0.6±2.3; 50 mg, -0.6±2.3; placebo, -0.7±2.3; Trial-2: 10 mg, -0.5±2.6; 25
mg, -0.4±1.9; placebo, -0.4±1.4). No patients had a BWSQ score >20 at end
of run-out. No AEs suggestive of withdrawal symptoms were reported.
MeanWASO and LPS values (min) decreased from baseline to placebo run-
out (WASO Trial-1: 25 mg, -8.6±55.5; 50 mg, -2.5±52.4; placebo,
-20.4±45.8; Trial-2: 10 mg, -11.6±58.3; 25 mg, -5.1±57.9; placebo,
-26.2±53.5; LPS Trial-1: 25 mg, -17.2±56.7; 50 mg, -15.0±55.8; placebo,
-27.8±47.2; Trial-2: 10 mg, -17.3±67.2; 25 mg, -10.3±67.3; placebo,
-18.3±63.8) while sTST values (min) increased (Trial-1: 25 mg, 43.3±53.8;
50 mg, 42.9±59.6; placebo, 42.3±52.7; Trial-2: 10 mg, 43.3±52.9; 25 mg,
46.8±55.4; placebo, 42.3±53.8) indicating absence of rebound effects.
Conclusions: Treatment with daridorexant for up to three months was not
associated with any evidence of drug withdrawal or rebound insomnia
upon abrupt discontinuation, indicating no safety concerns for patients
should treatment be stopped.
Acknowledgements: Funded by Idorsia Pharmaceuticals Ltd. This abstract
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EVALUATION OF DOSE TRANSITION FROM ZOLPIDEM TO
LEMBOREXANT IN FEMALES AND MALES WITH INSOMNIA: POST HOC
ANALYSES FROM AN OPEN-LABEL STUDY
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Introduction: Pre-specified dosing paradigms for transitioning patients
with insomnia from zolpidem (ZOL) immediate- (IR) or extended-release
(ER) to lemborexant (LEM; 5mg[LEM5] or 10mg[LEM10]) were evaluated
in the open-label study E2006-A001-312 (Study 312; NCT04009577). Post
hoc analyses of the subsets of female (F) and male (M) subjects were
conducted to evaluate the success of transitioning from ZOL to LEM by sex.
Materials and Methods: Study 312 enrolled adults (�18y) with insomnia
who used ZOL-IR/-ER intermittently (3-4 nights/week) or frequently (�5
nights/week). Subjects continued ZOL during a 3-week Pretreatment
Phase, followed by 2-week Treatment (Titration) Phase, 12-week Exten-
sion (Maintenance) Phase, and 4-week Follow-up. Titration cohort as-
signments were based on subjects’ initial ZOL usage frequency. Cohort-1
began Titration with LEM5 and comprised intermittent ZOL users and
subjects who used ZOL intermittently and frequently for 1 week each
during the last 2 weeks of screening. Cohort-2 included frequent ZOL users
randomized 1:1 to LEM5 (Cohort-2A) or LEM10 (Cohort-2B). Any subject
transitioning successfully to LEM during Titration could choose to enter
Extension. Subjects could change LEM dose during Titration (only once)
and Extension. The primary endpoint was the proportion of subjects at the
end of Titration who transitioned successfully to LEM. Treatment-emer-
gent adverse events (TEAEs) were assessed based on LEM dose at the time
of the TEAE.
Results: Of 53 (35F/18M) total subjects (Cohort-1, n¼10 [7F/3M]; Cohort-2,
n¼43 [28F/15M]), 43 (81.1%; [29F/14M]) transitioned successfully to LEM
following Titration. All 43 (100.0%) elected to enter Extension, during
which 41/43 (29F/12M) received treatment. Of these, 38/41 (92.7%; 27F/
11M) completed Extension. Overall, 29/35 (82.9%) F and 14/18 (77.8%) M
subjects successfully transitioned to LEM. In Cohort-1, 7F/3M began
Titration with LEM5 and 7F/2M transitioned to LEM (5F/0M ended Titra-
tion on LEM5 and 2F/2M on LEM10). In Cohort-2A, 14F/7M began Titration
with LEM5; 12F/5M transitioned to LEM (6F/2M ended on LEM5; 6F/3M on
LEM10). In Cohort-2B, 14F/8M began Titration with LEM10; 10F/7M tran-
sitioned to LEM (3F/0M ended Titration on LEM5 and 7F/7M on LEM10).
Median time to first dose change based onmodal dose (most frequent dose
during Titration/Extension combined) groups was 14.5d (14.5d, F; 18.0d,
M) for the LEM5 modal dose group and 36.0d (17.0d, F; not calculable, M)
for the LEM10 group. At completion of Extension, 12/27F (44.4%) were
receiving LEM5; 15/27F (55.5%) were receiving LEM10; in M proportions
were 2/11M (18.2%) and 9/11M (81.8%) receiving LEM5 and LEM10,
respectively. TEAEs were mostly mild/moderate in severity. Across Titra-
tion and Extension, TEAEs occurred more commonly with LEM10 than
LEM5. The most common TEAEs were somnolence (n¼4 [3F/1M]) and
abnormal dreams (n¼4 [3F/1M]).
Conclusion: Most subjects were able to successfully transition to LEM,
regardless of ZOL usage history. These results provide evidence that both F
andM patients with insomnia can directly transition from ZOL to LEM. The
proportions of F andM subjects who successfully transitioned to LEMwere
comparable across treatment cohorts. LEM was generally well tolerated
with a safety profile consistent with that observed in Phase 3 clinical
development.
Acknowledgements: Supported by Eisai Inc.

EVALUATION OF LONG-TERM PERCEPTION OF MEDICATION
EFFECTIVENESS: RESULTS FROM SUBJECTS RECEIVING LEMBOREXANT
FOR UP TO 12 MONTHS

C. Drake 1, J. Yardley 2, K. Pinner 2, C. Perdomo 3, M. Moline 3. 1Henry Ford
Health System, Sleep Disorders and Research Center, Detroit, United States;
2 Eisai Ltd., Hatfield, United Kingdom; 3 Eisai Inc., Woodcliff Lake, United
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Introduction: The Patient Global ImpressioneInsomnia version (PGI-I) is a
self-report instrument used to evaluate patients’ perceptions of the effects
of their insomnia medication on their sleep relative to their sleep before
the start of treatment. The PGI-I questionnaire includes 3 items related to
the effects of medication (helped/worsened sleep; decreased/increased
time to fall asleep; and increased/decreased total sleep; the choices for
response include: 1¼positive, 2¼neutral, 3¼negative) and 1 item related
to perceived appropriateness of study medication strength (the choices for
response include: 1¼too strong, 2¼just right, 3¼too weak). In Study
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E2006-G000-303 (Study 303; SUNRISE-2; NCT02952820), the percentages
of subjects who reported a positive impact of lemborexant (LEM) was
significantly greater compared with placebo (PBO) at 1, 3, and 6mo for the
PGI-I items related to the effects of medication. LEM is a dual orexin re-
ceptor antagonist approved in multiple countries, including the United
States, Japan, Canada and Australia for the treatment of insomnia in adults.
We present here the PGI-I results at 9 and 12mo for subjects that received
continuous treatment with LEM for up to 12mo.
Materials and Methods: Study 303 was a 12mo, randomized, double-
blind, PBO-controlled (during the first 6mo [Period 1]), phase 3 study.
Subjects were age�18 years with a diagnosis of insomnia disorder. During
Period 1, subjects received PBO (n¼318) or LEM (5mg, [LEM5], n¼316;
10mg, [LEM10], n¼315). During Period 2 (second 6mo), LEM subjects
continued their assigned dose while PBO subjects were rerandomized to
LEM5 or LEM10 (data for PBO subjects rerandomized to LEM in Period 2
reported separately). All subjects (LEM and PBO) were administered the
PGI-I at 1, 3 and 6mo (previously presented). PGI-I was also administered
at 9 and 12mo, and only subjects who had received LEM during Period 1
are summarized here.
Results: At 9 and 12mo, the majority of LEM5 (9mo: n¼241; 12mo: n¼205)
and LEM10 (9mo, n¼211; 12mo, n¼192) subjects reported that their study
medication “helped” sleep at night (9mo: LEM5¼73.4%; LEM10¼76.3%;
12mo: LEM5¼74.6%; LEM10¼77.6%), reduced time to fall asleep (9mo:
LEM5¼79.3%, LEM10¼78.2%; 12mo: LEM5¼76.6%, LEM10¼80.2%), and
increased total sleep time (9mo: LEM5¼62.2%, LEM10¼73.0%; 12mo:
LEM5¼62.4%; LEM10¼65.1%). Also, at both 9 and 12mo the majority of
subjects in the LEM5 and LEM10 groups responded that their perception of
the appropriateness of the strength of their treatment was “just right”
(9mo: LEM5¼60.6%, LEM10¼62.1%; 12mo: LEM5¼63.4%; LEM10¼60.4%),
which were higher percentages than reported “just right” at 1, 3 and 6mo
(1mo: LEM5¼43.7%, LEM10¼43.4%; 3mo: LEM5¼49.8%, LEM10¼51.5%;
6mo: LEM5¼55.6%; LEM10¼53.4%). LEM was generally well tolerated. The
majority of events were mild or moderate in severity.
Conclusion: The majority of subjects receiving LEM5 or LEM10 reported a
positive medication effect at both 9 and 12mo. These results are similar to
positive effects for LEM achieved at earlier time points during the first 6mo
of treatment in Study 303 and suggest that for the majority of subjects, a
positive perception of their insomnia medication is sustained for up to
12mo.
Acknowledgements: Supported by Eisai Inc.

EXPERIENCE WITH THE USE OF A DIGITAL SLEEP DIARY IN PERSONS
WITH SYMPTOMS OF INSOMNIA AND PATIENTS WITH CHRONIC
INSOMNIA AND SLEEP APNEA (COMISA)

T.C. Thorshov 1, W.K. Bong 2, A. Moen 3, H. Hrubos-Strøm 1,4. 1Akershus
University Hospital, Department of Otolaryngology, Lørenskog, Norway;
2OsloMet, Department of Computer Science, Oslo, Norway; 3University of
Oslo, Department of Nursing Science, Oslo, Norway; 4 Institute of Clinical
Medicine, University of Oslo, Lørenskog, Norway

Introduction: Chronic insomnia is the most common sleep disorder in the
general population. The most effective treatment is cognitive behavioural
treatment for insomnia (CBTi). A sleep diary where the patient reports
their sleep observations is a core element of CBTi. Traditionally, sleep di-
aries have been completed on paper, and standardized feedback has been
based on manual calculations. The digital sleep diary in the CAPABLE
platform is based on the “Consensus Sleep Diary” with standardized
feedback based on the formulas proposed by Reed and co-workers. The
“Consensus Sleep Diary” is a standardized sleep diary for people with
insomnia.
The aim is to elicit user experiences with the digital sleep diary among
community-dwelling persons with symptoms of insomnia and patients
with COMISA.
Materials and Methods: The study has a mixed-method design. The ma-
terial consists of semi-structured, individual interviews in 11 community-
dwelling persons and 9 patients with COMISA participating in the Aker-
shus Sleep Apnea epidemiological- and clinical cohort respectively. The
collected data was transcribed and thematically analysed. Quantitative
data is based on reports from the digital sleep diary, specifically number of
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entries and average sleep efficiency for each participant. The quantitative
material will be analysed with descriptive statistics.
Results: The digital sleep diary provided the participants with insomnia a
better overview of their sleep and increased awareness of the factors that
could affect their sleep quality. The data distinguish between clinical utility
of a digital sleep diary, and the significance of opportunities with the
digital sleep diary for overview and visualization of observations over time.
Further, the results indicate that these digital features add value to the self-
reporting for the participants and support clinical practice. However, the
participants sensemaking of their observations recorded in the digital
sleep diary seems to be important for their experienced benefit from the
diary.
Conclusions: The digital sleep diary in the CAPABLE platform was
perceived as useful in general among people with insomnia symptoms and
patients with COMISA. Active use of self-reported data can contribute to
improve adherence of CBTi, greater understanding of the participants
sleep disorders and facilitate new ways to collaborate between patients
and health personnel. The digital sleep diary has the potential to deliver
CBTi and expand people with insomnia capabilities to efficiently handling
their sleep disorder.
Acknowledgements: I would like to express my gratitude to Harald Hru-
bos-Strøm and Anne Moen for their contribution to the analysis and the
abstract, toWay Bong for the collaboration on the analysis, and to Norsk E-
helse who is developing CAPABLE.

FATAL FAMILIAL INSOMNIA: A CASE REPORT
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Introduction: Fatal familial insomnia (FFI) is a rare fatal autosomal
dominant neurodegenerative prion disease caused by a mutation of the
prion protein (PRNP) gene, which is characterized by a severe sleep dis-
order, dysautonomia, motor signs and abnormal behaviour, and structural
damages in the thalamus and cortex are mostly responsible for clinical
manifestations of FFI.
Objective: Describe the clinical and polysomnographic findings of a pa-
tient from Andalusia with a family background of FFI.
Case report:We reported a 69-year-old woman with a family background
of FFI; her mother had a similar presentation and died at age 73 and was
also suspected to be affected. The mutation was confirmed in 2 of her
brothers, one nephew and one son. She had chronic clinical insomnia from
1 year ago, treated with Lorazepam, Zolpidem and Agomelatine, but she
did not present other sleep disorders (RLS, parasomnias, movement dis-
orders). Neurological and medical examinations were normal. She was
followed up for anxiety by the psychiatrist.
The polysomnographyshowed a reduction in total sleep efficiency (76%)
and total sleep time (381 minutes), with normal proportion in sleep stage
(N1: 2%, N2:49%, N3: 20%, REM 29%), longer sleep latency (85minutes) and
REM sleep latency (102 minutes). Arousal index was 55/h, periodic leg
movement index (PLM) was 67.2 /h, and apnea/hypopnea index was 3.5/h.
We observed no dysfunctional transition between sleep stages. The elec-
troencephalogram (EEG) showed an occipital alpha rhythm at 10Hz with
preserved reactivity. Typical sleep elements spindles and K complexes
were adequately represented in morphology and location, and no periodic
sharp-wave complexes or other EEG abnormalities were noted. The diag-
nosis was confirmed with genetic testing, which showed (P.M129V)
NM_000311.4:c.532G>A;p.(D178N), in the position 129 has the variant
methionine and valine.
Discussion: FFI is caused by degeneration of medial thalamo-limbic
structures. This disease is a rare medical entity, and there are few pub-
lished cases. In the presented clinical case, insomnia is the first typical
clinical manifestation of FFI, but periodic legs movement syndrome is not
usual and could indicate a dopaminergic dysfunction. Combined PSG
findings and genetic testing are crucial to making the diagnosis.
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FATIGUE, ADHERENCE TO COGNITIVE-BEHAVIOURAL THERAPY FOR
INSOMNIA, AND TREATMENT OUTCOME: DOES DEFINITION MATTER?

N. Carmona 1, V. Kumar 2, C. Carney 1. 1Ryerson University, Psychology,
Toronto, Canada; 2Drexel University, Philadelphia, United States

Introduction: Adherence to cognitive-behavioural therapy for insomnia
(CBT-I) has been inconsistently defined in the literature and may differ-
entially predict insomnia improvement following treatment (Agnew et al.,
2021). Similarly, insomnia treatment outcome can be defined objectively
(using sleep diaries) and subjectively (using self-report inventories). Fa-
tigue has been found to influence adherence to CBT-I in patients with
medical and psychiatric comorbidities (Dyrberg et al., 2021; Koffel et al.,
2020; Matthews et al., 2012), and predicts therapist-rated treatment
agreement and sleep diary-derived adherence in people with insomnia
(Dong et al., 2017). Additionally, change in fatigue is a significant predictor
of post-treatment subjective insomnia severity (Marway et al., 2017). In
this study, we investigated if fatigue moderates the effect of adherence on
insomnia outcomes, using various operationalizations, in a sample of
adults with Insomnia Disorder receiving CBT-I. We hypothesized that fa-
tigue moderates the effect of adherence on subjective but not objective
insomnia outcome.
Materials and Methods: Participants (N¼156; 70% female; M¼47.40 years
old, SD¼14.77) completed the Fatigue Severity Scale (FSS) and the
Insomnia Severity Index (ISI) at baseline (BL) and post-treatment (PT).
They received four sessions of CBT-I and completed daily sleep diaries for
the duration of treatment. We defined adherence as follows: 1) difference
mean time in bed (TIB) and prescribed TIB during treatment; 2) change in
risetime variability from pre- to post-treatment; 3) and average therapist-
rated adherence (0-100%) over the four sessions. Objective insomnia
outcome was defined as change in total wake time (TWT) from BL to PT.
Subjective insomnia outcome was defined as change in ISI score from BL to
PT. Regression models included adherence, baseline FSS score, and their
interaction. All predictors were mean-centered.
Results: All three definitions of adherence (TIB adherence, risetime
adherence, or therapist-rated) did not significantly predict ISI change
(ps>.05). FSS score did not moderate the relationships between adherence
and ISI change (ps>.05). Risetime adherence (p¼.928) and therapist-rated
adherence (p¼.666) similarly did not predict TWT change. TIB adherence
significantly predicted TWT change (B¼.520, p<.001) and interacted with
fatigue (B¼.023, p<.001), R2¼.14, F(3,141)¼7.41, p<.001. Increases in TIB
adherencewere associatedwith greater changes in TWT in thosewith high
fatigue (+1 SD; B¼.793, p<.001) compared to low fatigue (-1 SD; B¼.236,
p<.001).
Conclusions: Contrary to hypotheses, fatigue, adherence, and their in-
teractions did not predict subjective insomnia outcome. Considering pre-
vious research that therapist-rated and behavioural adherence predict
insomnia symptom reduction (Dong et al., 2017), the lack of significant
predictors of ISI change is surprising and raises the question of what is
reflected in ISI scores. Only TIB, but not risetime or therapist-rated
adherence, predicted objective insomnia outcome, and this was moder-
ated by fatigue. Adherence toTIB restrictionsda critical component of CBT-
Idwas associated with significantly larger changes in TWT at post-treat-
ment among thosewith high versus low fatigue at baseline. Positive effects
of TIB restriction, including increasing sleep drive and promotion of
behavioural activation during out-of-bed hours, may be of particular
import for highly fatigued individuals with Insomnia Disorder.
Acknowledgements: Canadian Institutes of Health Research (#130395
and #143551)

FINDINGS FROM AN OPEN-LABEL STUDY OF NEXT-DOSE TRANSITION
FROM ZOLPIDEM TO LEMBOREXANT IN OLDER ADULTS WITH
INSOMNIA
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Introduction: Some commonly prescribed insomnia medications,
including the GABA-ergic agonist zolpidem (ZOL) are associated with
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safety considerations in older adults. Lemborexant (LEM) is a dual orexin
receptor antagonist approved in multiple countries, including the United
States, Japan, Canada and Australia for the treatment of adults with
insomnia. Study E2006-A001-312 (Study 312; NCT04009577) assessed
prespecified dosing methods for directly transitioning from ZOL (imme-
diate [IR] or extended release [ER]) to LEM (5mg [LEM5] or 10mg [LEM10]).
Here, we report the findings from post hoc analyses that examined out-
comes among subjects �60 years of age in Study 312.
Materials and Methods: Study 312 included a 3-week Screening Period
during which subjects continued on ZOL, a 2-week Titration Period (TITR),
a 12-week Extension Period (EXT), and a 4-week Follow-up Period. Sub-
jects were adults (age �18 years) with insomnia and were intermittent
(INT; 3-4 nights/week) or frequent (FREQ;�5 nights/week) users of ZOL-IR
or ZOL-ER. The most common reason for wanting to transition was sleep
maintenance difficulties. Cohort-1 comprised subjects with two weeks of
INT ZOL or 1 week each of INT and FREQ ZOL use during the last 2 weeks of
the Screening period. Subjects in Cohort-1 initiated TITR with LEM5.
Cohort-2 comprised subjects who were FREQ ZOL users during the
Screening Period. Subjects in Cohort-2 were randomized 1:1 to LEM5
(Cohort-2A) or LEM10 (Cohort-2B). Subjects who successfully transitioned
to LEM had the option to enter EXT. Subjects could change LEM dose once
during TITR andmultiple times during EXT. The proportion of subjects who
transitioned successfully to LEM at the completion of TITR was the primary
endpoint. Treatment-emergent adverse events (TEAEs) were assessed.
Results: Of 53 subjects (Full Analysis Set), 30 (56.6%) were�60 years of age
(Cohort-1, n¼6; Cohort-2, n¼24). In this subgroup of older adults, 23/30
(76.7%) subjects transitioned successfully to LEM after TITR. In Cohort-1: 5/
6 (83.3%) subjects transitioned successfully with 3 subjects ending TITR on
LEM5 and 2 on LEM10. In Cohort-2A: 7/8 (87.5%) subjects transitioned
successfully with 3 subjects ending TITR on LEM5 and 4 on LEM10. In
Cohort-2B: 11/16 (68.8%) subjects transitioned successfully with 1 subject
ending TITR on LEM5 and 10 on LEM10. During TITR, 7 subjects dis-
continued; 6 discontinued due to TEAEs. All 23 subjects who transitioned
successfully to LEM chose to continue in EXT, and 22/30 (73.3%) subjects
completed the study. Across TITR and EXT, TEAEs occurredmore frequently
with LEM10 than LEM5, and all were mild or moderate in severity.
Abnormal dreams (n¼4) and somnolence (n¼2) were the most commonly
reported TEAEs.
Conclusion:Most (76.7%) of the older subjects from Study 312 successfully
transitioned directly from INT or FREQ ZOL-IR or ZOL-ER use to LEM. LEM
was generally well tolerated with a safety profile consistent with previ-
ously reported Phase 3 clinical studies. These results were generally
consistent with those observed in the Full Analysis Set and suggest that
older patients with insomnia, who have previously used ZOL could be
offered an alternative treatment for insomnia.
Acknowledgements: Supported by Eisai Inc.

GROUP COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA: AN
EXCELLENT ALTERNATIVE TREATMENT IN PUBLIC HEALTHCARE
SYSTEM.

C. Pía Martínez 1, A. �Alvarez Ruiz de Larrinaga 1, M.J. Mendaza Ortiz 1, S.
Delis G�omez 1, B. Abad Brazo 1, J.L. Maci�a Cerd�a 1, C. Martín Requena 2, I.
Zorrilla Martínez 2, C. Egea Santaolalla 1, M. G�omez Llanos 1. 1Araba
University Hospital, Sleep Unit, Vitoria-Gasteiz, Spain; 2Araba University
Hospital, Psychiatry Service, Vitoria-Gasteiz, Spain

Introduction: Cognitive behavioral therapy for insomnia (CBT-I) is highly
recommended as first line treatment for chronic insomnia due to produce
sustained benefits without the risk for tolerance or adverse effects asso-
ciated with pharmacologic treatment.
Considering the high prevalence of insomnia and the overcrouding for
medical consultation, Group CBT-I is considered as an alternative treat-
ment in our public healthcare system.
To determine de efficacy of Group CBT-I in adults with chronic insomnia, a
comparison of the Insomnia Severity Index (ISI) was made before and after
the end of the therapy.
Materials andMethods: Single-size, observational study fromMarch 2018
to December 2021 were performed. 92 participants with chronic insomnia
started a 3 month therapy for insomnia.
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Sleep diaries were used to determine sleep onset latency, total sleep time
and sleep efficiency, and treatment effects were assessed by comparison
ISI before and after therapy.
Descriptive statistical analysis was performed using frequency distribu-
tions for qualitative variables and mean and standard deviation for
quantitative variables. The comparison of means had used Student's t testt
for repeated measures and the relationship of qualitative variables was
analyzed with Chi-square.
Results: 72 patients meet the inclusion criteria: 45.8 % were men with
mean age of 51.8 ±10.1 years and a Body-mass index 25.1±4.5 Kg/m2.
Group CBT-I produced a statistically significant (p<0.05) reduction on ISI
from 17±3.7 to 14±4.1; and an improvement in sleep efficiency (from
64.6±25.2% to 81.2±11.7%) and in total sleep time (4.7±1.3 to 5.6±1.0
hours), p<0.05.
Furthermore, there was an increase in the % of patients with subjective
sleep latency of less than 30min, from 45.2 % at the beginning of therapy to
69.1 % at the end of therapy.
Conclusions: In our patient sample, this review demonstrated as in other
published works, a clinically meaningful effect of Group CBT-I, wich rep-
resents an excellent alternative in our public healthcare system. Future
research is needed to investigate the long term effect of Group CBT-I.
Acknowledgements:Wewould hereby like to express our gratitude to the
staff of the sleep unit and the psychiatry service of the Araba University
Hospital.

GROUP COGNITIVE BEHAVIOURAL THERAPY FOR INSOMNIA ON-LINE
IN THE TIME OF COVID-19

A. Alvarez Ruiz de Larrinaga 1, C. Pía Martínez 1, M.J. Mendaza Ortiz 1, C.
Martín Requena 2, I. Zorrilla Martinez 2, S. Delis G�omez 1, J.L. Maci�a
Cerd�a 1, B. Abad Brazo 1, L. Casta~nos Lasa 1, C. Egea Santaolalla 1. 1Araba
University Hospital, Sleep Unit, Vitoria-Gasteiz, Spain; 2Araba University
Hospital, Psychiatry service, Vitoria-Gasteiz, Spain

Introduction: Cognitive behavioral therapy (CBT-I) is considered the first
line of treatment for chronic insomnia. Group CBT-I has proven to be an
effective therapeutic option in clinical practice. However, the COVI-19
pandemic made in-person meetings impossible, temporarily suspending
group therapy. The multiple video call through Zoom®was the alternative
to continue with this practice. But, is cognitive behavioral therapy for
insomnia effective non-face-to-face? The aim was to assess the efficacy of
online group CBT-I in our sleep unit.
Materials and methods: Prospective cohort study where patients who
received online group CBT-I with Zoom® were included and compared
with data collected from participants in face-to-face group therapy at
Araba University Hospital from March 2018 to December 2021.
Anthropometric data, subjective total sleep time (TST), subjective sleep
latency, subjective sleep efficiency (SE), as well as the insomnia severity
index (ISI) were studied both at baseline and at the end of therapy.
Descriptive statistical analysis was performed using frequency distribu-
tions for qualitative variables and mean and standard deviation for
quantitative variables. For the comparison of means had been used Stu-
dent's t test for repeated measures and the relationship of qualitative
variables was analyzed with Chi-square.
Results: Seventy-two patients were included, 44 on-line and 28 face-to-
face. Themean age of the patients was 51.8 (SD¼10.1) years, with a range of
20-71 years, 45.8% were men, and the mean body mass index was 25.1
(SD¼4.5) Kg/m2. No statistically significant differences were found be-
tween the characteristics of the samples, with the mean age in the online
group being 51.4 years (SD¼10.1) and in the face-to-face group 52.4 years
(SD¼10.3). The percentage of men was 50 % and 39.2 % and BMI of 24.6
(SD¼6.1) and 24.9 (SD¼4.1) resceptively.
A significant reduction (p<0.001) in ISI was observed after group CBT-I,
showing no significant differences (p¼0.68) between on-line (18.3
(SD¼3.9) to 14.5 (SD¼4.3) and face-to-face (17,5 (SD¼3.3) to 13,3 (SD¼3.7).
In addition, there was an increase in subjective SE from 66.6% (SD¼28.7) to
81.0% (SD¼11.7) in the online group and from 59.4% (SD¼12.4) to 81.5%
(SD¼12.2) in the face-to-face group (p<0.001) and increase in subjective
TST from 4.9 hours (SD¼1.4) to 5.7 hours (SD¼1.0) in the online group and
from 4.5 hours (SD¼1.0) to 5.4 hours (SD¼1.0) in the face-to-face group
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(p<0.001).
Furthermore, there was an increase in the % of patients with subjective
sleep latency of less than 30 min, from 34.1% (online) and 14.3% (face-to-
face) at the beginning of therapy to 65.9% and 32.1% respectively at the end
of therapy.
Conclusions: In our experience, the results of group CBT-I have a clear
positive impact on the clinical improvement of the patient, both face-to-
face and on-line. The group CBT-I on line is the first choice in times of
pandemic and a good alternative for patients with difficulties in attending
on-site therapy.
Acknowlegments: We would hereby like to express our gratitude to the
staff of the sleep unit and the psychiatry service of the Araba University
Hospital.

HEART RATE VARIABILITY IN NON-RAPID EYE MOVEMENT SLEEP STAGE
2 INDICATES INSOMNIA AND IS RELATED TO SUBJECTIVE DAYTIME
PERFORMANCE

T. Mikoteit 1,2, J.T. Pais Sava 1, M.A. Zeising 3, E. Holsboer-Trachsler 2, J.
Beck 2,4, S. Brand 2,5,6,7, M. Hatzinger 8. 1University of Basel and Psychiatric
Services of Solothurn, KPPP, Solothurn, Switzerland; 2University of Basel,
Psychiatric Clinics, Basel, Switzerland; 3Klinikum Ingolstadt, Centre of
Mental Health, Ingolstadt, Germany; 4Klinik Sonnenhalde, Riehen,
Switzerland; 5University of Basel, Department of Sport, Exercise and
Health, Basel, Switzerland; 6Kermanshah University of Medical Sciences,
Kermanshah, Iran, Islamic Republic of; 7 Tehran University of Medical
Sciences, Tehran, Iran, Islamic Republic of; 8University of Basel and
Psychiatric Services of Solothurn, Solothurn, Switzerland

Introduction: Insomnia disorder is characterized by subjectively
perceived poor sleep and impaired daytime performance. However,
objective findings of deficits in sleep continuity and cognitive functioning
are often mild. The aim of this study was to examine whether objective
markers of autonomous hyperarousal, specifically sleep stage related heart
rate variability (HRV), would indicate insomnia more reliably than objec-
tive sleep continuity measures; and further, if such biomarkers would
correlate with poor cognitive daytime performance.
Materials and Methods: Polysomnographic measures of 41 insomniacs
(age: 37.9 ± 12.7 years, 56.1% females) were compared to a control group of
27 normal sleepers. Frequency domain measures of HRV (very low (VLF),
low (LF) and high frequency (HF) power) were extracted from artefact-free
5-min ECG segments of non-rapid eyemovement sleep stage 2 (NREM-S2).
Daytime performance was assessed by subjective ratings with insomnia
severity index (ISI; items "interference" and "noticeability") and objective
testing of alertness (TAP: Testbatterie zur Aufmerksamkeitsüberprüfung).
Results: HRV measures in NREM-S2 distinguished between insomnia and
normal sleep, with increased NREM-S2-VLF%-power (p ¼ .012, g ¼ .702)
and decreased NREM-S2-HF%-power (p¼ .041, g¼ -.564) in insomnia. HRV
findings in NREM-S2 sleep differed over the course of the night, with the
largest contrast between insomnia and control group in NREM-S2-HF
%-power in the first available NREM-S2-sleep segment (p ¼ .019) and
NREM-S2-VLF%-power in the last available NREM-S2-sleep segment (p ¼
.006). Concerning objective sleep continuity parameters the two groups
only differed by increased "sleep onset latency" (SOL) in insomniacs (p ¼
.033). Concerning sleep architecture, insomnia was characterized by trend
by decreased REM-sleep percentage (p ¼ .055). However, there was no
difference concerning NREM-S1- (p ¼ .524), NREM-S2- (p ¼ .302) or slow
wave sleep percentage (p ¼ .965). Furthermore, insomniacs presented
with both, higher perceived impairment of daytime performance (ISI item
"noticeability", p < .001, g¼ .80) and increased objective reaction time (p¼
.084, g¼ .435). Moreover, the above-mentioned NREM-S2-HRV-findings in
insomnia correlated with both, poor subjective daytime performance
("noticeability"; VLF%-power: r ¼ .334, p ¼ .013 and HF%-power: r ¼ -.316,
p ¼ .019, resp.) and prolonged objective reaction time (VLF%-power: r ¼
.471, p < .001 and HF%-power: r ¼ -.348, p ¼ .008, resp.).
Conclusions: HRV in NREM-S2 sleep discriminates insomnia patients from
healthy controls with moderate effect sizes, especially NREM-S2-HF
%-power in the first and NREM-S2-VLF%-power in the last third of the
night. The pattern of the results in NREM-S2 sleep suggests lower vagal
activity in insomnia, which relates to the subjective complaints of
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hyperarousal and non-restoring sleep. We conclude that HRV analysis in
NREM-S2 delivers more sensitive markers for insomnia than common
sleep EEG variables and confirms previous evidence that insomnia is a
disorder of hyperarousal. Moreover HRV-markers relate more closely to
the subjective and objective complaints of non-restoring sleep and poor
daytime functioning than sleep continuity measures.
Acknowledgements: No conflicts of interest.

IMPACT OF LEMBOREXANT VERSUS PLACEBO AND ZOLPIDEM ON REM
SLEEP DURATION BY QUARTER-OF-THE-NIGHT INTERVALS IN OLDER
ADULTS WITH INSOMNIA DISORDER

G. Zammit 1, T. Roth 2, D. Kumar 3, C. Perdomo 3, M. Moline 3. 1Clinilabs
Drug Development Corporation, New York, United States; 2Henry Ford
Hospital, Detroit, United States; 3 Eisai Inc., Woodcliff Lake, United States

Introduction: Lemborexant (LEM) is a dual orexin receptor antagonist
approved in multiple countries, including the United States, Japan, Canada
and Australia for the treatment of adults with insomnia. The effects of LEM
on sleep architecture in adults�55y with insomnia disorder were assessed
in Study E2006-G000-304 (Study 304; SUNRISE-1; NCT02783729). These
post hoc analyses examined the acute effect of LEM on REM pressure, as
assessed by changes from baseline in REM latency and in REM sleep
duration in 2-hour quarter-of-the-night (QoN) intervals.
Materials and Methods: Study 304 was a 1 month, randomized, double-
blind, placebo (PBO)- and active-controlled (zolpidem tartrate extended-
release 6.25mg [ZOL]) study of LEM (5mg, LEM5; 10mg, LEM10). Subjects
received PBO (n¼208), ZOL (n¼263), LEM5 (n¼266), or LEM10 (n¼269).
Paired polysomnographic assessments were conducted at baseline, the
first 2 (N1/2), and the last 2 (N29/30) nights of treatment; mean values
from the paired assessments are reported.
Results: Baseline REM latency (minutes) was similar across treatments
(98.4-101.4). On N1/2, significant mean (SD) decreases from baseline in
REM latency were observed for LEM5 (�42.6 [53.9]) and LEM10 (�49.6
[52.9]) vs PBO (�6.9[54.5]) and vs ZOL (0.2[54.2]) (all P<0.0001). On N29/
30, REM latency was also significantly decreased from baseline with LEM5
(�30.7[55.7]) and LEM10 (�37.7[56.2]) vs PBO (�7.7[62.3]) and vs ZOL
(�4.0[56.4]) (all P<0.0001). No difference was observed for ZOL vs PBO at
either N1/2 or N29/30.
Within each QoN, baseline REM sleep duration (minutes) was similar
across treatments. On N1/2, mean REM (minutes) across quarters ranged
from 16.5-23.8 for LEM5, 19.7-26.1 for LEM10, 10.3-21.6 for PBO, and 8.5-
22.8 for ZOL. On N29/30, mean REM values were 14.4-22.4 for LEM5, 16.9-
24.1 for LEM10, 9.2-21.5 for PBO, and 8.3-22.3 for ZOL.
In each QoN during N1/2, REM sleep duration (minutes) significantly
increased from baseline with LEM10 vs PBO (all P<0.0001) and vs ZOL (all
P<0.001). With LEM5 during N1/2, REM sleep significantly increased from
baseline vs PBO during Q1, Q3, and Q4 (all P<0.05) and vs ZOL in Q1 and Q2
(both P<0.01). With ZOL, REM was significantly decreased vs PBO during
Q1 (P<0.05) and significantly increased vs PBO during Q3 (P<0.05).
On N29/30, REM sleep (minutes) significantly increased from baseline
with LEM10 vs PBO in each QoN (all P<0.05) and vs ZOL in Q1, Q3, and Q4
(all P<0.05).With LEM5, REM sleep significantly increased from baseline vs
PBO and vs ZOL in Q1 (both P<0.0001). No significant differences were
observed for ZOL vs PBO in any QoN on N29/30. In each QoN, the increases
in REM sleep were significantly greater on N1/2 than N29/30 with LEM5
(all P<0.05) and LEM10 (all P<0.0001).
Conclusion: LEM, but not ZOL, acutely increases REM pressure as evi-
denced by REM latency and REM duration per QoN. In each QoN, increases
in REM sleep were greater with LEM5 and LEM10 than with ZOL or PBO.
Decreases in REM latency and increases in REM sleep per QoN with LEM
were greater during N1/2 than N29/30.
Acknowledgements: Supported by Eisai Inc.

IN-DEPTH CHARACTERIZATION OF SLEEP PATTERNS AMONG PEOPLE
WITH INSOMNIA DURING THE PANDEMIC OF COVID-19

A. Nakhostin-Ansari 1, S. Akbarpour 2, K. Sadeghniiat-Haghighi 2, Z.B.
Alemohammad 2, F. Etesam3, A. Najafi 2. 1 Tehran University of Medical



Abstracts Sleep Medicine 100 (2022) S1eS307
Sciences, Sports Medicine Research Center, Neuroscience Institute, Tehran,
Iran, Islamic Republic of; 2 Tehran University of Medical Sciences, Baharloo
Hospital, Occupational Sleep Research Center, Tehran, Iran, Islamic Republic
of; 3 Tehran University of Medical Sciences, Psychosomatic Medicine
Research Center, Department of Psychiatry, Imam Khomeini Hospital,
Tehran, Iran, Islamic Republic of

Introduction: The effects of the COVID-19 pandemic on sleep duration and
insomnia have been well studied in different studies. However, there is no
study available on the characteristics of insomnia during the pandemic.
This study aimed to evaluate the characteristics of insomnia experienced
by the general Iranian population during the COVID-19 pandemic.
Materials and Methods: A cross-sectional community-based study was
designed. We designed an online questionnaire and sent it to Iranian
people via available social platforms. The questionnaire contained ques-
tions on the socio-demographic characteristics of the participants. We
used Fear of COVID-19 scale (FCV-19), Insomnia Severity Index (ISI), Patient
Health Questionnaire-2 (PHQ-2), and Generalized Anxiety Disorder Scale-
2 (GAD-2) for detailed characterization of insomnia and its symptoms.
Results: In total, 675 people with insomnia with the mean age of 40.28
years (SD¼11.15) participated in our study. Prevalence of difficulty initi-
ating sleep (DIS), difficulty maintaining sleep (DMS), and early morning
awakening (EMA) were 91.4%, 86.7%, and 77%, respectively. DIS, DMS, and
EMA were more common in people with depression and anxiety. FCV-19
score was higher in those with more severe types of DIS, DMS, and EMA
(P<0.001). FCV-19 was a risk factor for all patterns of insomnia (OR¼1.19,
1.12, 1.02 for DIS, DMS, and EMA, respectively).
Conclusions: Fear of COVID-19 is a major contributing factor to insomnia
patterns. Investigation of COVID-19 fear in people with insomnia and the
addition of attributed relieving or management strategies to conventional
management of insomnia are reasonable approaches to improve the sleep
condition of people in the pandemic.

INSOMNIA AND ITS ASSOCIATION WITH ABSENTEEISM: A CROSS-
SECTIONAL STUDY AMONG IRANIAN NURSING TEAM

K. Sadeghniiat-Haghighi 1, A. Najafi 1, S. Eftekhari 2, S. Tarkhan 2. 1 Tehran
University of Medical Sciences, Baharloo Hospital, Occupational Sleep
Research Center, Tehran, Iran, Islamic Republic of; 2 Tehran University of
Medical Sciences, Center for Research on Occupational Diseases, Tehran,
Iran, Islamic Republic of

Introduction: Given the potential impact of insomnia on nurses’ perfor-
mance, it is assumed that insomnia is associated with their absence from
work. The present study aimed to determine the insomnia status and its
association with absenteeism among a selective group of Iranian health-
care providers.
Materials and Methods: This cross-sectional study was conducted on 304
healthcare providers working at Imam-Khomeini hospital complex in
Tehran. The study populationwere assessed by insomnia severity index for
characterization of insomnia symptoms. The data of absenteeism was
collected from the employees’ attendance system of hospital’s nursing and
staff department. The multivariable linear regression model used for
predicting determinants of insomnia and absenteeism in nursing team.
Results: Different degrees of insomnia was found in 79.9% of the study
population, which 57.2% suffered from mild insomnia, 21.4% from mod-
erate insomnia, and 1.3% from severe insomnia. The prevalence of
insomnia was significantly higher in persons who were absent from their
workplace frequently, or left because of illness. The mean days for total
absenteeism in healthcare workers with moderate to severe insomnia was
significantly higher than others withmild and no insomnia. In multivariate
analysis, having night shifts and the severity of insomnia could predict
absenteeism in studied population.
Conclusions: A majority of healthcare workers suffer from insomnia that
may lead to their work absenteeism and decreased performance. Proper
administrative and individuals for management of sleep problems is
required to avoid long hours of absenteeism among nursing team
Acknowledgements: A majority of healthcare workers suffer from
insomnia that may lead to their work absenteeism and decreased perfor-
mance. Proper administrative and individuals for management of sleep
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problems is required to avoid long hours of absenteeism among nursing
team

INSOMNIA AND NIGHTMARE PROFILES DURING THE COVID-19
PANDEMIC IN PORTUGAL: CHARACTERIZATION AND ASSOCIATED
FACTORS

M. Gonçalves 1,2, A. Henriques 1,2, A.R. Costa 1,2, D. Correia 1,2, M.
Severo 1,2,3, R. Lucas 1,2,3, H. Barros 1,2,3. on behalf of the Task Force
COVID-19 ISPUP - INESC TEC1 EPIUnit e Instituto de Saúde Pública,
Universidade do Porto, Porto, Portugal; 2 Laborat�orio para a Investigaç~ao
Integrativa e Translacional em Saúde Populacional (ITR), Porto, Portugal;
3Departamento de Ciências da Saúde Pública e Forenses e Educaç~ao
M�edica, Faculdade de Medicina, Universidade do Porto, Porto, Portugal

Objective/Background: To describe and characterize insomnia symptoms
and nightmare profiles in Portugal during the first six weeks of a national
lockdown due to COVID-19.
Patients/Methods: An open cohort study was conducted to collect infor-
mation of the general population during the first wave of SARS-CoV-2/
COVID-19 pandemic in Portugal. We analyzed data from 5011 participants
(�16 years) who answered a weekly questionnaire about their well-being.
Two questions about the frequency of insomnia and nightmares about
COVID-19 were consecutively applied during six weeks (March-May
2020). Latent class analysis was conducted and different insomnia and
nightmare profiles were identified. Associations between individual
characteristics and both profiles were estimated using odds ratios (ORs)
and 95% confidence intervals (CI).
Results: Five insomnia (No insomnia, Stable-mild, Decreasing-moderate,
Stable-severe, Increasing-severe) and three nightmares profiles (Stable-
mild, Stable-moderate, Stable-severe) were identified, respectively. After
adjustment, being female, perceiving their income as insufficient and
feelings of fear towards COVID-19 were associated with higher odds of
insomnia (Women: aOR¼6.98 95%CI:4.18-11.64; Insufficient income:
aOR¼7.47 95%CI:3.54-15.75; Often presenting fear of being infected with
SARS-CoV-2 infection: aOR¼8.96 95%CI:6.25-12.85), and nightmares
(Women: a OR¼2.60 95%CI:1.74-3.86; Insufficient income: aOR¼2.39 95%
CI:1.17-4.91; Often/almost always presenting fear of being infected with
SARS-CoV-2 infection : aOR¼6.62 95%CI:5.01-8.74). Having a diagnosis of
SARS-CoV-2 virus infection was associated with worse patterns of night-
mares about the pandemic
Conclusions: Social and psychological individual factors are important
characteristics to consider in the development of therapeutic strategies to
support people with sleep problems during COVID-19 pandemic.

INSOMNIA PATIENT-DERIVED IPSC NEURONS WITH POTENTIAL FOR
DISEASE MODELING

C. Carvalhas-Almeida 1,2,3, L. Pereira de Almeida 1,2,4, C. Cavadas 1,2,3,4, P.
Perdig~ao 1,2, A.R. �Alvaro 1,2,4. 1Center for Neurosciences and Cell Biology,
University of Coimbra, Coimbra, Portugal; 2Center Innovation in
Biomedicine and Biotechnology (CIBB), University of Coimbra, Coimbra,
Portugal; 3University of Coimbra, Faculty of Pharmacy, Coimbra, Portugal;
4 Institute for Interdisciplinary Research (IIIUC), University of Coimbra,
Coimbra, Portugal

Introduction: About 10% of the world population suffers from chronic
insomnia and to date there are no disease models to investigate the neu-
ropathophysiology of this disorder. The artificial generation of neuronal
populations in vitro from patient-derived cells could in principle recapit-
ulate this complex disorder within the human physiological environment
to identify disease mechanisms. Our aim is to generate an in vitro human
neuronal model to explore neurons-glia interplay in sleep regulation and
decipher how they control biological clocks during sleep deprivation.
Materials and Methods: Samples were collected from fresh urine samples
to isolate renal epithelial cells which were converted into induced
Pluripotent Stem Cells (iPSCs) by nucleofection of integration-free
reprogramming episomal vectors. iPSCs were then differentiated into
specific neurons by a culture-driven protocol and characterized regarding
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their morphology and functionality.
Results: Here, we show step-by-step generation of an innovative human
model, with the morphology and functionality characterization, including
calcium imaging of neurons.
Conclusion: The data obtained shows evidence that non-invasive/cost-
effective methods can provide an innovative platform to study the
insomnia pathophysiology. Insomnia’s cell model will provide a new
platform to study the mechanisms underlying sleep deprivation and to
explore clinically translatable therapeutics with patentable potential.
Acknowledgements: European Regional Development Fund (ERDF),
through the Centro 2020 Regional Operational Programme, under the
project CENTRO-01-0145-FEDER-000012 (HealthyAging 2020); through
Operational Programme for Competitiveness and Internationalization
(COMPETE 2020) and Portuguese national funds via Fundaç~ao para a
Ciência e a Tecnologia (FCT), under the projects POCI-01-0145-FEDER-
029002 (noOSAnoAGEING, PTDC/MEC-MCI/29002/2017), UIDB/04539/
2020 and UIDP/04539/2020; and 2020.04499.BD.

INSOMNIA SEVERITY IS ASSOCIATED WITH INCREASED ALPHA AND
THETA POWER DURING NON-RAPID EYE MOVEMENT SLEEP
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Introduction: Pathophysiological models of insomnia identify hyper-
arousal as a core feature. Emerging studies have shown that individuals
with insomnia exhibit increased high-frequency electroencephalographic
(EEG) activity during non-rapid eye movement (NREM) sleep. Recent data
also suggest that localized sleep dysregulation, characterized by elevated
theta and alpha activity, was observed in insomnia patients relative to
controls. However, the association between the severity of insomnia
symptoms and topographic distribution of theta and alpha activity re-
mains largely unknown. The present study aimed to characterize sleep
pathophysiology in middle-aged and older adults with insomnia by
examining associations between insomnia severity and frontal EEG spec-
tral power density profiles during NREM sleep.
Materials and Methods: Participants were 26 cognitively unimpaired
middle-aged and older adults (61.0±5.4 years [range: 50e70 years]; 69.2%
female) with evidence suggestive of insomnia, i.e., a score �8 on the
Insomnia Severity Index (ISI). The sample was free of history of significant
neurological conditions or depressive symptomatology (mean score on the
Geriatric Depression Scale¼1.0±1.6). Participants underwent one night of
polysomnography assessment with 256-channel high density EEG. Spec-
tral analyses using Fast Fourier Transform was performed on artifact-free
epochs, leveraging the multitaper method to generate estimates of abso-
lute spectral power within NREM sleep for different frequency bands
(delta: 0.5-4.5 Hz, theta: 4.5-7.5 Hz, alpha: 7.5-11 Hz, slow sigma: 11-13 Hz,
fast sigma: 13-16 Hz, beta: 16-28Hz, and gamma: 28-40Hz) for each in-
dividual electrode. Pearson’s correlations were conducted at each elec-
trode across topography to examine associations between insomnia
severity (i.e., log-transformed ISI scores) and spectral power. The
Threshold-Free Cluster Enhancement (TFCE) procedurewas used to correct
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for multiple comparisons across topography. Absolute spectral power from
resulting clusters of electrodes showing significant TFCE-corrected asso-
ciations were averaged. Multiple linear regression models, adjusting for
age and sex, were used to examine the associations between insomnia
severity and NREM spectral power across frequencies.
Results: We found significant TFCE-corrected positive associations be-
tween log-transformed ISI and absolute frontal theta (40 electrodes,
b¼0.440, p¼0.031) and frontal alpha (37 electrodes, b¼0.450, p¼0.022)
power after adjusting for age and sex. Across topography, increased log-
transformed ISI scores were associated with greater absolute theta
(b¼0.463, p¼0.018) and alpha (b¼0.448, p¼0.027) power over fronto-
temporal derivations following TFCE correction and adjustment for age
and sex. No significant associations were detected for other frequency
bands following TFCE correction.
Conclusions: Amongst middle-aged and older individuals with insomnia,
perceived severity of insomnia problems was associated with elevations in
theta and alpha power, particularly over frontotemporal derivations, dur-
ing NREM sleep. Such altered EEG profiles in low frequency bands are
consistent with the conceptualization of local sleep/wake dysregulation in
insomnia. Research is warranted to further investigate the functional im-
plications of these findings in insomnia and in the aging brain.
Acknowledgements: R56 AG052698, P50 AG033514, F31 AG048732, K01
AG068353

INSOMNIA SUBTYPES
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Introduction: Insomnia disorder (ID) is a heterogeneous disorder whose
diagnosis is based on subjective symptoms. The etiology is unknown and
there has surely not a single cause. Until now, there is no effective and
long-term treatment for many patients with ID. For this reason, it is
essential to identify new clinical and biological markers that allow new
individualized and more effective therapeutic modalities.
Attempts to classify ID based on different sleep characteristics have not
allowed to define valid subgroups, except for the objective sleep duration
(1). However, this classification requires polysomnography, which is not
usually performed in patients with ID. Another classification has recently
been proposed, based on characteristics not related to sleep, or not
exclusively (2) using the Insomnia Type Questionnaire (ITQ), which divides
insomniacs into 5 subtypes.
The goal of our study is to replicate the ITQ study done using an Online
platform (Netherlands Sleep registry) (2), in ID patients treated in Spanish
specialized sleep clinics.
Methods:
Design: Multicenter prospective study (7 centers, Spain). Approved by the
Research Ethics Committee of the Balearic Islands (CEI-IB IB4280-20PI)
Subjects: Patients with insomnia disorder referred to sleep medicine
centers.
Inclusion criteria:Men and women > 18 years, meeting DSM-5 diagnostic
criteria for ID. At the time of evaluation, Patients must have an Insomnia
Severity Index (ISI) > 10 and agree to participate in the study by signing the
IC.
Exclusion criteria: Alcohol consumption (> 20 g / day inwomen and 30 g /
day in men); substance abuse: cocaine, heroin, and other drugs of abuse.
Comorbid medical or psychiatric illnesses that may interfere with the
study.
Assessment instruments: Structured clinical interview and self-adminis-
tered questionnaires: Pittsburgh Sleep Quality Scale, Munich Chronotype,
STAI to assess anxiety trait and state, IDS 30-SR to assess symptoms of
depression and the ITQ.
All data were entered in an interactive common database (Redcap)
Results: The analysis of the first 78 cases among all centres: 67,12% women
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and 32,88% men, mean age 53 years (+/- 2.2), show the following per-
centages: 29,5 % type 1 very distressed; 16,7 % type 2 sensitive to reward
moderately distressed; 51,3 % type 3 moderately distressed insensitive to
reward; 2,4 % type 4 little distressed very reactive; 0% type 5 little dis-
tressed little reactive. To all participating patients we offer an inform
showing them to which subtype they belong
Conclusions: The percentages of types found in the clinical setting is
different from those obtained in the Banken et al study: type 1 (29,5% vs
19%); type 2 (16,7% versus 31%); type 3 (51,3% vs.15%); type 4 (2,4% Vs 20%)
and type 5 (0% Vs 15%)
It is premature to draw conclusions with only 78 cases. We are continuing
with the recruitment and analysis of data.
Acknowledgements: To T. Blanken and E. Van Sommeren
1.Vgontzas, A et al.(2010) Insomnia with Short Sleep Duration and Mor-
tality. Sleep, 33 (9) 1159e1164
2. Blanken, T. F. et al (2019). Insomnia disorder subtypes derived from life
history and traits of affect and personality.The Lancet Psychiatry,6(2), 151-
163.

INSOMNIA SYMPTOMS AND CARE-GIVING VS. COMPETITION
MENTALITIES: PRELIMINARY FINDINGS

M. Miller-Mendes 1,2,3, P. Castilho 1,2, V. Clemente 1,2,4, M.I. Clara 1,2,3, A.
Allen Gomes 1,2. 1University of Coimbra, Faculty of Psychology and
Educational Sciences, Coimbra, Portugal; 2Center for Research in
Neuropsychology and Cognitive Behavioral Intervention (CINEICC),
Coimbra, Portugal; 3 Fundaç~ao para a Ciência e Tecnologia (FCT), Lisbon,
Portugal; 4 Sleep Medicine Centre, CHUC (Centro Hospitalar e Universit�ario
de Coimbra), Coimbra, Portugal

Introduction: Many factors are known to be involved in Insomnia (e.g.
hyperactivation and rumination). Recently, selfcompassion has been pro-
posed as a protective factor against sleep difficulties. However, the po-
tential association between care-giving mentality (selfcompassion) and
competition mentality (self-criticism, shame and submissive behaviours)
and Insomnia/sleep quality is not clear. This study aimed to explore, in a
non-clinical sample, the role of selfcompassion, selfcriticism, shame and
submissive behaviours on Insomnia and sleep quality.
Materials and Methods: 201 participants (68% F), 18-78 years old
(37.47±15.68), from the community, completed an online questionnaire
(ongoing) evaluating: presence/gravity of insomnia symptoms (ISI);
insomnia symptoms and sleep quality (BaSIQS); selfcompassion (SCS);
forms of self-attacking and self-reassuring (FSCSR), external shame (OAS)
and submissive behaviours (SBS). Cronbach’s alpha values on all scales
showed good internal consistency (0.77�a�0.93). Scale correlations were
assessed through Pearson correlation coefficient (r) and its non-parametric
equivalent (rs). Effect sizes were considered using Cohen’s conventions for
Small (0.1<r<0.29), Medium (0.3<r<0.49), and Large (�0.5) effects for
correlation coefficients. ISI scores (ISI>14) were used to detect participants
with probable clinical insomnia.
Results: Participants with ISI>14 scored significantly higher on both ISI
(t(63.724)¼19.70, p<0.01) and BaSIQS (t(199)¼11.71, p<0.01), meaning poorer
sleep. A negative medium correlation was found between selfcompassion
(SCS) and ISI (r¼-0.38, p<0.01) and BaSIQS (r¼-0.30, p<0.01) scores,
showing fewer insomnia symptoms and better sleep quality with higher
selfcompassion scores. SCS scales were all negatively correlated with ISI
scores, with low to medium association sizes. Thus, more self-kindness
(r¼-0.28, p<0.01), common humanity (r¼-0.16, p<0.05) and mindfulness
(r¼-0.29, p<0.01) are associated with lower ISI scores, and less self-Judg-
ment (r¼-0.35, p<0.01), isolation (r¼-0.32, p<0.01) and over-identification
(r¼-0.31, p<0.01) (as higher scores indicate higher selfcompassion)
correlate with lower ISI scores. Regarding FSCSR, Inadequate Self and
Hated Self (competitive mentality) were both positively correlated with ISI
scores, with medium effect associations (r¼0.34, p<0.01 and rs¼0.37,
p<0.01, respectively). Reassure Self (care-giving mentality) was negatively
correlated with sleep disturbance (r¼-0.35, p<0.01). Both external shame
(OAS) (r¼0.38, p<0.01) and submissive behaviours (SBS) (r¼0.31, p<0.01)
presented medium size positive associations with ISI, revealing a corre-
lation between higher external shame and submissive behaviours with
insomnia symptoms. When accounting only for participants with ISI>14,
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only OAS (r¼0.39, p<0.05) and SBS (r¼0.36, p<0.05) showed to be asso-
ciated with symptom severity. However, when analysing insomnia
symptoms and sleep quality through BaSIQS, large negative associations
were found with both SCS (r¼-0.57, p<0.01) and Reassure Self (r¼-0.58,
p<0.01).
Conclusions: The adoption of attitudes of selfcompassion and self-reas-
surance is associated with fewer sleep disturbances in terms of insomnia
symptoms and sleep quality, whereas self-criticism, as its opposite, as well
as shame and submissive behaviours, are associated to more insomnia
symptoms. These findings give preliminary support to the idea that
competitive mentality may be associated with Insomnia and that fostering
a care-giving mentality might protect against sleep disturbances.
Acknowledgements: This work is part of an ongoing Ph.D. research sup-
ported by the Portuguese Foundation for Science and Technology (FCT)
through a PhD scholarship awarded to the first author [SFRH/BD/147556/
2019].

INSOMNIA SYMPTOMS ARE ASSOCIATED WITH IMPAIRED RESILIENCE
IN BIPOLAR DISORDER: POTENTIAL LINKS WITH EARLY LIFE
STRESSORS AND CONSEQUENCES ON MOOD FEATURES AND SUICIDAL
RISK

L. Palagini 1, M. Gavesi 1, A. Taricone 1, F. Puglia 2, E. Allegro 1, L. Massa 3, A.
Petrucci 3, L. Grassi 1. PISAFE-TEAM GROUP1University of Ferrara,
Department of Neuroscience and Rehabilitation University of Ferrara Italy,
Ferrara, Italy; 2Department of Neuroscience and Rehabilitation University
of Ferrara Italy, Department of Neuroscience and Rehabilitation University
of Ferrara Italy, Ferrara, Italy; 3University of Pisa, Department of Clinical
and Experimental Medicine, Psychiatric Clinic, University of Pisa, Via Roma
67, 56100, Pisa, Italy

Introduction:Bipolar disorders (BDs) are among the most prevalent and
the most likely to be recurrent, chronic and disabling psychiatric condi-
tions leading to global burdens of disease in terms of disability, morbidity,
premature mortality, and to a significant suicidal risk .The understanding
of the mechanisms involved in the development and maintenance of BDs
should thus be considered as a priority to identify potentialearly markers
that could help in improving treatment strategies. Within this framework
insomnia might be such a potentially modifiable early marker in BDs In
particular, insomnia likely plays a triggering role in the onset and main-
tenance of BD to emotional hyper-reactivity or impulsivity, and to
increased suicidality. Insomnia might play a key role in BDs by potentially
dysregulating the systems involved in mood and emotion regulation,
including stress and inflammatory systems. Resilience is a modifiable
stress-risk dimension evolving process that determines an individual’s
capacity to adapt successfully to stressful events. Low resilience has been
related to a dysregulation in emotions and stress response involved in
psychopathological process of mental disorders including bipolar disor-
ders and increased suicidal risk in particular psychiatric population.
Althought sleep processes and insomnia may affect refilience, to date no
studies have examined the association between insomnia symptoms and
levels of resilience in BDs.
Among the factors, affecting resilience in BDs early life stressors may play a
role. Interestingly, early life stressors have been demonstrated to alter
sleep regulation leading to life-long/later-life insomnia and, via sleep al-
terations, contributing to the clinical pictures of BD during adulthood.In
any case, little is known about the associations among resilience, insomnia
symptoms, exposure to early life stressors, and the clinical manifestations
of BDs.
Methods. A sample of 188 adult participants with BD of type I or II were
assessed during depressed phase using the Structural Clinical Interview for
DSM-5 (SCID-5), the Beck Depression Inventory-II (BDI-II), the Young
Mania Rating Scale (YMRS), the Early Trauma Inventory Self Report-Short
Form (ETISR-SF), Resilience Scale for Adults (RSA), the Insomnia Severity
Index (ISI) and the Scale for Suicide Ideation (SSI). Participants with or
without clinically significant insomnia were compared and we carried out
correlations, regression and mediation analyses.
Results. Participants with insomnia showed a greater severity of depres-
sive symptoms as well as of suicidal risk, early life stressors and lower level
of resilience. Insomnia symptoms mediated the association between early
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life stress and low resilience and between low resilience in planning future
and depressive symptoms (Z¼ 2.17, p¼0.029) and between early lifes
stressors, low resilience and suicidal risk (Z¼ 3.05, p¼0.0002)
Conclusions: Insomnia may be related to the severity of BDs, to higher
early life stressors and lower level of resilience. Assessing and targeting
insomnia symptomsmay potentially promote resilience in BDs in response
to early life stressful events. These results should be interpreted in light of
several limitations including the cross-sectional design affecting causal
interpretations.
Acknowledgements:

INTERACTIONS BETWEEN INSOMNIA AND PSYCHOSOCIAL STRESS IN
PATIENTS SEEKING CARE AT AN OROFACIAL PAIN CENTER:
PRELIMINARY FINDINGS

B. Nobre 1, M. Meira e Cruz 1,2,3,4, D. Ettlin 5, I. Rocha 6,1. 1Centro
Cardiovascular da Universidade de Lisboa, Lisbon School of Medicine, Sleep
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Interface Lab, Campinas, Brazil; 3 International Center of Clinical Sleep
Medicine and Research, Bahiana School of Medicine and Public Health,
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Introduction: Insomnia, the most common sleep disorder, is highly
prevalent and causes clinically significant functional distress or impair-
ment, both at physical and psychological levels. Orofacial pain (OFP) in-
cludes the pain arising from the regions above the neck, in front of the ears
and below the orbitomeatal line, the oral cavity itself and is associated to
temporomandibular disorders. Few studies have been evaluating the
relationship between OFP and insomnia but failed to address the triad OFP,
insomnia and associated psychosocial factors which was the purpose of
the present study.
Material andMethods:Anonymized data of 184 adult patients seeking care
at an orofacial pain center, both sexes (71,2%women), aged 45.8±16.4 years
were extracted from the self-screening WISE platform. Significant medical
or psychiatric conditions, substance abuse, shift working, or drug treat-
ments thatmay cause insomniawere exclusion criteria. Prevalence data for
insomnia (ISI), stratified by severity grade, and psychometric measures
(DCQ, GAD-7, IPQ, PCS, PHQ-4, PHQ-9, IEQ and PHQstr) assessing dysmor-
phic concern, anxiety, illness perception, injustice experience, pain-related
catastrophizing and disability, depression, and distress were performed.
The correlation of psychometric scores with insomnia grades having
gender, age, and employment status as putative confounders was analysed.
Results: Globally, patients had a normal weight or were pre-obese, being
most of them light smokers and active workers. From the recruited pa-
tients, 34.8% reported insomnia symptoms, with 16.3% of them reaching
moderate to severe insomnia which are clinically relevant. Pain intensities,
psychosocial burden, and sleep disturbances were higher in women than
men. Severe depression, anxiety, and distress were the most frequent
symptoms (18.5-23.9%), while stress and dysmorphic concern were the
least. The results of correlation analysis of the psychometric measures and
insomnia scores were as follows: DCQ, GAD-7, IPQ, PCS, PHQ-4, and PHQ-9
had moderate and strong associations (>0.300) with ISI scores of all re-
spondents and women (unlike the male group). The IEQ scores were
strongly correlated with ISI scores between 8 and 21 (-0.608 - 0.626). The
association between PHQstr and ISI scores was only found in patients
unable to work. Patients aged between 30 and 39 years had the greatest
number of statistically significant correlations between the variables,
while the seniors (>70 years) had none. The active workers constitute the
employment status with the highest number of associations between
sleep problems and impaired well-being (anxiety, pain catastrophizing,
distress, and depression), followed by the retired ones.
Conclusion: Insomnia and psychosocial stressors biunivocal influence
each other, with different weights in this particular cohort. Due to the high
incidence of clinically relevant insomnia in patients complaining from pain
or disconfort in the orofacial region, these patients should always be
screened for insomnia, at least, with a self-assessed questionnaire and
adequately followed for an optimized management.
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INTERNET-DELIVERED COGNITIVE-BEHAVIORAL INTERVENTION FOR
CANCER SURVIVORS SUFFERING FROM INSOMNIA: THE STUDY
PROTOCOL OF A PRAGMATIC SUPERIORITY RANDOMIZED
CONTROLLED TRIAL

M.I. Clara 1,2, A. van Straten 3, M. Miller-Mendes 1,2, M.C. Canavarro 1,2, A.
Allen Gomes 1,2. 1University of Coimbra, Center for Research in
Neuropsychology and Cognitive and Behavioral Intervention, Coimbra,
Portugal; 2University of Coimbra, Faculty of Psychology and Educational
Sciences, Coimbra, Portugal; 3Vrije Universiteit Amsterdam, Department of
Clinical, Neuro and Developmental Psychology & Amsterdam Public Health
Research Institute, Amsterdam, Netherlands

Introduction: Persistent insomnia is one of the most prevailing and dis-
tressing complaints among cancer survivors and has adverse health and
functional consequences. Albeit cognitive-behavioral therapy is the gold-
standard treatment for chronic insomnia, its access is limited. Internet-
delivered interventions may represent a notable opportunity to provide
access to survivorship care. We aim to study the effectiveness of a 6-week
self-guided internet-based cognitive-behavioral therapy intervention
developed to improve insomnia in cancer survivors when compared to a
waitlist control group.
Materials and Methods: A well-established cognitive-behavioral protocol
was tailored to the idiosyncrasies of cancer-related insomnia. A two-arm
parallel randomized waitlist-controlled trial will be accomplished to
ascertain the effects of an internet intervention designed for cancer sur-
vivors immediately post-treatment (primary endpoint) and at 3-, 6- and
12-months follow-ups (secondary endpoints). Main inclusion criteria
include having at least mild insomnia symptoms, history of cancer, and the
completion of acute treatment at least 1 month prior. Potential partici-
pants will complete an online screening and consent process. Insomnia
severity, measured via the Insomnia Severity Index (ISI), will be the pri-
mary outcome. Secondary outcomes will include cancer-related fatigue,
quality of life, sleep quality and efficiency, anxiety, depression, sleep-
related cognitions, and perceived cognitive functioning. The present study
was approved by the Deontology Committee for Research of the Faculty of
Psychology and Education Sciences. The clinical trial is registered at Clin-
icalTrials.gov (NCT04898855) and any changes to the protocol will be
described in that registry.
Results: Our primary hypothesis is that, compared to the control group, the
intervention group will show improved insomnia severity by the end of
treatment. Our secondary hypotheses are that, compared to the control
group, the intervention group: 1) will show reduced symptoms of fatigue,
anxiety, depression, cognitive impairment by the end of treatment; 2) will
show improved sleep efficiency, quality of life and sleep quality by the end of
treatment; 3) will maintain improvements at follow-ups. The results of this
study will be reported in accordance with CONSORT e-health guidelines.
Conclusions: This study will inform on the effectiveness of a e-mental
health program in improving insomnia and insomnia-related outcomes in
cancer survivors when compared to awaitlist control group. We anticipate
the programwill prove to be effective in the intervention outcomes and an
accessible tool to deliver the gold start treatment for chronic insomnia to
cancer survivors.
Acknowledgements: This work is part of an ongoing Ph.D. research sup-
ported by the Portuguese Foundation for Science and Technology (FCT)
through a PhD scholarship (grant number 2020.05728.BD).

IS POST-ISCHEMIC STROKE INSOMNIA RELATED TO A NEGATIVE
FUNCTIONAL AND COGNITIVE OUTCOME?

A. Matas 1,2, B. Conde 3, A. Vaz Patto 2,4, L. Amaral 5. 1Centro Hospitalar Tr�as-
os-Montes E Alto Douro, Neurology Department, Vila Real, Portugal;
2Universidade da Beira Interior, Faculty of Health Sciences, Covilh~a,
Portugal; 3Centro Hospitalar Tr�as-os-Montes E Alto Douro, Pneumology
Department, Vila Real, Portugal; 4CICS UBI, Health Sciences Research
Centre, Covilh~a, Portugal; 5Universidade da Beira Interior, Departamento de
Matem�atica, Covilh~a, Portugal

Introduction: Our study examined the association between sleep disor-
ders, other than obstructive sleep apnea, and cognitive as well as
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functional outcomes in a cohort of ischemic stroke patients and aimed at
determining which features were associated with the development of
post-stroke sleep disturbances in these patients and how these sleep
disturbances might affect stroke prognosis.
Materials and Methods: One hundred and fifty-seven ischemic stroke
patients were evaluated during their hospitalization in the inpatient
Stroke Unit and re-assessed two years afterwards, at a follow up
appointment. Data regarding clinical variables, vascular risk factors, sleep
disturbances developed after stroke (diagnosed in accordance with the
third edition of the International Classification of Sleep Disorders), use of
psychotropic drugs, further sleep studies, and specific measures of
cognitive function, severity of stroke and functional evaluation were
collected.
Results: Twenty eight point seven per cent of patients who developed post
stroke insomnia presented worse functional and cognitive performance as
well as a higher degree of neurological severity deficits on follow up, when
compared with patients without sleep disturbances. Male gender (c2(1)¼
7.556, p ¼ 0.006) and previous major vascular events (c2(1)¼6.540, p ¼
0.013) were significantly associated with development of sleep distur-
bances after ischemic stroke. There were no significant differences be-
tween development of insomnia in patients suffering from anterior
circulation stroke when compared with those who had suffered a stroke in
the posterior circulation (c2(1)¼0.738, p ¼ 0.390).
Conclusion: Sleep disruption itself, and insomnia in particular, may have a
negative influence on neurological recovery from ischemic stroke, and it
seems to associate with worse functional and cognitive outcome of these
patients. Screening and appropriate management of post-stroke sleep
disorders should become a part of the therapeutic strategy to optimize
outcomes and decrease morbidity and mortality of this potentially
devastating disease.
Keywords: Sleep disturbances, Insomnia, Ischemic Stroke, Functional
Outcome, Cognitive outcome.
Acknowledgements: The authors would like to thank the participation of
patients and all the professionals engaged in the assistance of patients of
the Stroke Unit of Centro Hospitalar Tr�as-os-Montes E Alto Douro and that
made possible the data collection and the realization of this study.

LACK OF STRUCTURAL BRAIN ALTERATION ASSOCIATED WITH
INSOMNIA: FINDINGS FROM THE ENIGMA-SLEEP WORKING GROUP
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University Hospital, Department of Neurology, Odense, Denmark;
13University of Southern Denmark, Department of Clinical Research,
Odensedededddd, Denmark

Introduction: Despite numerous studies focusing on neurobiological
substrates associated with insomnia, its neurobiological mechanism is
poorly understood. Previous structural MRI studies revealed grey matter
changes in insomnia, but the results of such individual studies and even
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the findings of previous neuroimaging meta-analysis on insomnia are
divergent and often conflicting. The possible reasons for this uncertainty
include heterogeneity of clinical study populations, small sample sizes,
and differences in methodology and statistical analysis. In the present
study, we performed a meta-analysis of structural MRI in 1085 subjects
with insomnia symptoms from three international cohorts to measure
cortical and subcortical brain changes between subjects with and without
insomnia symptoms. Furthermore, to investigate the effect of insomnia on
the brain structure, we assessed the possibility of an insomnia brain score,
which, similar to other scores such as brain age, quantifies subtle, but
widespread deviations in regional brain structures.
Materials and Methods: To identify structural changes associated with
insomnia using the ENIGMA-Sleep framework, we collected case-control
data gathered by the Kermanshah University of Medical Sciences (KUMS),
Iran (N¼100, 59.8% female, mean age of 42.1±11.5), and University Medi-
cine Freiburg, Germany (N¼72, 62.5% female, mean age of 39.3±12.1), as
well as population-based data from the Study of Health in Pomerania,
Germany (SHIP-Trend, N¼913, 48.2% females, mean age of 52.27±13.6) to
investigate insomnia-related changes in cortical and subcortical brain
structures using T1-weighted MRI scans. MRI-segmentation was per-
formed with FreeSurfer (version 7.2) using the Desikan-Kiliany-atlas for
cortical structures (68 regions of interest) and the ASEG-atlas for subcor-
tical structures (34 regions of interest). Within each cohort, we used or-
dinary least-square linear regression to investigate the relationship
between the individual cortical grey matter thicknesses and subcortical
grey matter volumes and the presence of insomnia symptoms and then
performed meta-analysis across three cohorts based on the first-level re-
sults using a fixed-effect approach. For the KUMS and Freiburg datasets,
insomnia symptoms were defined using ICSD-3 and DSM-5 criteria
respectively, while in SHIP-Trend subjects were classified using the
insomnia-severity index with a threshold of 15. For the insomnia brain
score, weighted logistic ridge regression was performed on the Freiburg
sample, to train a model based on the cortical and subcortical segmenta-
tion measurements, which optimally separated individuals with insomnia
from individuals without. The score was validated using the KUMS and
SHIP-Trend sample, where the model was used to predict the log-odds of
the subject having insomnia given the individual specific brain atrophy
pattern, i.e. quantifying the individual’s insomnia related brain atrophy.
Results: After adjusting for multiple testing, we observed no significant
associations between insomnia symptoms and local subcortical grey-
matter volumes or cortical thickness neither in the individual cohorts nor
in the meta-analysis across three samples.
Conclusions: The current study found no brain morphology difference
between subjects with and without insomnia. However, given the high
impact of insomnia on quality of life and health-related costs, further
longitudinal studies using objective sleep measurements in combination
with structural and functional neuroimaging methods are warranted.

LEMBOREXANT VERSUS ZOLPIDEM: AN ASSESSMENT OF WAKE BOUTS
IN ADULTS WITH INSOMNIA

T. Roth 1, G. Zammit 2, D. Kumar 3, E. Pappadopulos 3, M. Moline 3. 1Henry
Ford Hospital, Detroit, United States; 2Clinilabs Drug Development
Corporation, New York, United States; 3 Eisai Inc., Woodcliff Lake, United
States

Introduction: Dual orexin receptor antagonists (DORAs), including lem-
borexant (LEM), are thought to promote sleep by inhibiting orexin-medi-
ated wakefulness. In Study 304 (SUNRISE-1; NCT02783729; �55 years
with insomnia), LEM significantly improved sleep efficiency and wake
after sleep onset (WASO) versus placebo (PBO) and zolpidem tartrate
extended-release 6.25mg (ZOL). The precise effects of LEM on WASO dy-
namics were examined by evaluating the effect of LEM on frequency and
duration of wake bouts.
Materials and Methods: Study 304 was a 1 month, randomized, double-
blind, PBO (n¼208)- and active-controlled (ZOL; n¼263) study of LEM 5mg
(LEM5; n¼266) and LEM 10mg (LEM10; n¼269). Polysomnographic data
from Night (NT) 2 and NT31 of treatment were analyzed to determine the
number and total duration of all wake bouts (any duration), short (�2
minutes) and long (>2 minutes) wake bouts. P-values are based on
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differences in least squares mean changes from baseline, in the number
and total duration of all, short, and long wake bouts among treatment
groups.
Results: Wake bouts of any duration were more frequent in LEM-treated
subjects during NT2, (LEM5, 35.1; LEM10, 37.8) versus PBO (32.7) or ZOL
(31.5), and during NT31: 37.9, 40.3, 31.7, and 31.0, respectively. LEM-treated
subjects spent fewer total minutes in wake bouts during NT2 (LEM5, 62.2;
LEM10, 55.2) versus PBO (93.0) or ZOL (72.7) and during NT31: 66.4, 67.3,
92.4, and 79.7, respectively.
LEM-treated subjects had more short wake bouts during NT2 (LEM5, 30.4;
LEM10, 33.4) versus PBO (26.9) or ZOL (26.3) and during NT31: 32.8, 34.7,
26.1, and 25.9, respectively. LEM5- and LEM10-treated subjects spent
significantly more minutes in short wake bouts than PBO- or ZOL-treated
subjects during NT2 (LEM5, 22.0 [P<0.05 vs PBO and ZOL]; PBO, 20.1; and
ZOL, 19.5; LEM10, 24.5 [P<0.0001 vs PBO and ZOL]). Findings were similar
during NT31 (LEM5, 23.9; LEM10, 25.7 [both P<0.0001 vs PBO and ZOL];
PBO, 19.4; and ZOL, 19.3). ZOL was not significant versus PBO for total time
spent in short wake bouts at either NT2 or NT31.
LEM-treated subjects had fewer long wake bouts (LEM5, 4.7; LEM10, 4.4)
versus PBO (5.9) or ZOL (5.2) during NT2 but were similar during NT31: 5.1,
5.6, 5.5, and 5.2, respectively. LEM5- and LEM10-treated subjects spent
significantly fewer minutes in long wake bouts than PBO- or ZOL-treated
subjects during NT2 (LEM5, 40.3; LEM10, 30.8 [both P<0.0001 vs PBO and
ZOL]; PBO, 73.0; and ZOL, 53.2). Findings were similar during NT31: LEM5,
42.5; LEM10, 41.6 (both P<0.0001 vs PBO and ZOL); PBO, 73.0; and ZOL,
60.4. ZOL was significant versus PBO at NT2 and NT31 (both P<0.001).
Conclusion: Relative to PBO and ZOL, WASO decreased with LEM, medi-
ated by a decrease in the number and time spent in long wake bouts, and
an increase in the number and time spent in short wake bouts. These
findings are consistent with the effects of the DORA, suvorexant on WASO
(Svetnik V, et al. SLEEP. 2018;41(1)) and reflect differences between hyp-
notics with different mechanisms of action.
Acknowledgements: Supported by Eisai Inc.

LEVERAGING MACHINE LEARNING TO IDENTIFY THE NEURAL
CORRELATES OF INSOMNIA WITH AND WITHOUT SLEEP STATE
MISPERCEPTION

T. Andrillon 1,2, G. Solelhac 3, P. Bouchequet 3, F. Romano 3, M.-P. Le
Brun 4, M. Brigham4, M. Chennaoui 5, D. L�eger 3. 1 Paris Brain Institute,
Paris, France; 2Monash University, Centre for Consciousness and
Contemplative Studies, Melbourne, Australia; 3Universit�e de Paris, Paris,
France; 4 �Ecole Polytechnique, Paris, France; 5 Institut de recherche
biom�edicale des arm�ees, Paris, France

Introduction: Polysomnography (PSG) is not recommended as a diag-
nostic tool in insomnia. However, this consensual approach might be
tempered in the light of two ongoing transformations in sleep research:
big data and machine learning.
Method: We analyzed the PSG of 347 patients with chronic insomnia,
including 59 with Sleep State Misperception (SSM) and 288 without (INS).
89 good sleepers (GS) were used as controls. PSGs were compared
regarding: (1) macroscopic indexes derived from the hypnogram, (2)
mesoscopic indexes extracted from the electroencephalographic (EEG)
spectrum, (3) sleep microstructure (slow waves, spindles). We used su-
pervised algorithms to differentiate patients from GS.
Results: Macroscopic features illustrate the insomnia conundrum, with
SSM patients displaying similar sleep metrics as GS, whereas INS patients
show a deteriorated sleep. However, both SSM and INS patients showed
marked differences in EEG spectral components (meso) compared to GS,
with reduced power in the delta band and increased power in the theta/
alpha, sigma and beta bands. INS and SSM patients showed decreased
spectral slope in NREM. INS and SSM patients also differed fromGS in sleep
micro-structure with fewer and slower slow waves and more and faster
sleep spindles. Importantly, SSM and INS patients were almost indistin-
guishable at the meso and micro levels. Accordingly, unsupervised clas-
sifiers can reliably categorize insomnia patients and GS (Cohen's k 1⁄4 0.87)
but fail to tease apart SSM and INS patients when restricting classifiers to
micro and meso features (k1⁄40.004).
Conclusion: Analyses of PSG recordings leveraging machine learning can
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help moving insomnia diagnosis beyond subjective complaints and shed
light on the physiological substrate of insomnia.

LIGHT THERAPY AS ADD-ON THERAPY TOOL TO COGNITIVE
BEHAVIORAL THERAPY FOR INSOMNIA (CBT-I) - A STUDY PROTOCOL

S.R. Schmid 1, C. Blume 2, J.E. Schiel 1, B.L. Fiebich 1, K.
Spiegelhalder 1. 1University of Freiburg Medical Center, Department of
Psychiatry & Psychotherapy, Freiburg, Germany; 2 Psychiatric Hospital of
the University of Basel, Centre for Chronobiology, Basel, Switzerland

Introduction: Insomnia disorder (ID) is very common, around 10% of the
general population meet the diagnostic criteria with the prevalence being
50% higher among women compared to men. ID has a substantial negative
impact on daytime functioning, mood and quality of life. Today, it is most
commonly treated pharmacologically, although guidelines recommend
cognitive behavioral therapy for insomnia (CBT-I) as first-line treatment.
Previous meta-analyses found that CBT-I can increase subjective sleep
efficiency (SE) by around 10% to 82%. This represents a clinically significant
amelioration; however it is still under the � 85% threshold, which is
considered as indicator of good sleep quality by the National Sleep Foun-
dation. Among the ambient factors that affect sleep, daylight is an effective
modulator of sleep timing, quality and mood. At the same time, modern
societies usually suffer from a relative lack of daylight exposure. Light
therapy (LT) with daylight lamps, emitting high proportions of short-
wavelength light, has been successfully applied in seasonal affective dis-
orders. Surprisingly, LT is barely examined in the treatment of sleep onset
and sleepmaintenance disorders. Our primary hypothesis is that CBT-I + LT
outperforms CBT-I + Placebo LT in terms of insomnia severity. Our sec-
ondary hypothesis is that CBT-I + LT reduces depressive symptoms and
daytime sleepiness more and increases the quality of life to a greater
extend compared to CBT-I + Placebo LT.
Materials and Methods: 46 adult patients diagnosed with ID (DSM-5) will
be recruited. Patients will be block randomised either to (i) CBT-I + LT or to
(ii) CBT-I + Placebo LT. The CBT-I consists of four weekly sessions �a 50 min,
the LT and Placebo LTof four sessions aweek �a 20min over four weeks. The
LT and the Placebo LT are applied at home using daylight lamps by the
participants themselves. Illuminance (measured in photopic lux) differs
between the conditions. Polysomnographic sleep data will be assessed
before and after the treatment period. Cortisol and melatonin samples will
be collected during these sleep laboratory stays; dim light melatonin onset
and cortisol awakening response will also be examined in the laboratory.
Questionnaires regarding insomnia severity, depressive symptoms, day-
time sleepiness and quality of life will be used at baseline, post-treatment
and three months follow-up. Self-reported changes in sleep will be
monitored by a sleep diary starting one week before the treatment period
and ending one week afterwards. Daylight exposure and physical activity
will be assessed on a daily level. Linear regression analyses and analyses of
covariance will be conducted to evaluate treatment effects.
Results: Our next step will be to recruit the first patient and to start with
the data collection.
Conclusions: The aim of the planned study is to investigate LT as add-on
therapy tool to CBT-I to enhance treatment outcomes.

LONG-TERM, NATURALISTIC, NON-CONTACT MEASUREMENT OF SLEEP
IN CHRONIC INSOMNIA

D. Hansen 1, M. Peterson 1, R. Raymann 2, D. Buchwald 3, H. Van
Dongen 1, N. Watson 4. 1Washington State University, Translational
Medicine and Physiology, Spokane, United States; 2 SleepScore Labs,
Carlsbad, United States; 3Washington State University, Initiative for
Research Education to Advance Community Health, Seattle, United States;
4University of Washington, Department of Neurology, Seattle, United States

Introduction: Individualswith insomnia report poor sleepqualityandnon-
restorative sleep, and often exhibit irregular sleep patterns over days and
weeks. In the laboratory, first-night effects and logistical challengesmake it
difficult to measure these sleep characteristics. In the field, sensitivity to
sleep disruption from obtrusive tools confounds sleep measurements in
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people with insomnia. Non-contact sleep measurement devices have the
potential to address these issues and enable ecologically valid, longitudinal
characterization of sleep in individuals with insomnia in their naturalistic
setting.Hereweuse anon-contact devicee the SleepScoreMax (SleepScore
Labs) e to assess the sleep of individuals with chronic insomnia, compared
to healthy sleeper controls, in their home setting.
Materials and Methods: As part of a larger, ongoing study aiming to enroll
120 participants, 44 individuals with chronic insomnia (ages 19-63, 30
females) and 29 healthy sleeper controls (ages 19-54, 21 females) partic-
ipated in an at-home sleep monitoring study. Enrollment criteria included
age between 18 and 65 and, for the insomnia group, International Classi-
fication of Sleep Disorders (Third Edition) criteria for chronic insomnia
with no other clinically relevant illnesses. Participants used the non-con-
tact sleep measurement device to record their sleep periods each night
over a period of 8 weeks. Participants in the insomnia group were assigned
to one of three conditions: passive sleep monitoring only, passive sleep
monitoring with online cognitive behavioral therapy for insomnia, or sleep
monitoring with feedback and integrated sleep coaching from the Sleep-
ScoreMax app. Analyses of the present sample of 73 individuals focused on
group differences, leaving differentiation by condition until enrollment of
the full sample is complete. Sleep measurements were extracted by the
SleepScore Max software and analyzed for group differences, collapsed
over conditions in the insomnia group. Both means (describing sleep
overall) and within-subject standard deviations (quantifying night-to-
night variability) were analyzed, using mixed-effects regression control-
ling for systematic between-subject differences.
Results: On average, individuals with chronic insomnia exhibited
increased total wake time during time in bed (F1,72 ¼6.29, p¼0.014),
wakefulness after sleep onset (F1,72 ¼7.53, p¼0.008), and decreased sleep
efficiency (F1,72 ¼7.34, p¼0.008) as compared to healthy sleeper controls.
Additionally, those with chronic insomnia demonstrated greater night-to-
night variability in total wake time during time in bed (F1,72 ¼93.89,
p<0.001), wakefulness after sleep onset (F1,72 ¼135.06, p<0.001), sleep
latency (F1,72 ¼324.53, p<0.001), sleep efficiency (F1,72 ¼92.51, p<0.001),
and deep sleep amount (F1,72 ¼7.19, p¼0.010). No significant differences
between groups were found for averages and variability in estimated
bedtime, time in bed, total sleep time, number of sleep interruptions, and
light and REM sleep amounts.
Conclusions: In this group of individuals with chronic insomnia, a non-
contact device used to measure sleep naturalistically exposed differences
from healthy sleeper controls in multiple insomnia related parameters
including several measuring night-to-night variability. Capturing night-to-
night variability in the home setting adds a potentially critical dimension
to our understanding of poor sleep and provides a more comprehensive,
ecologically valid characterization of chronic insomnia as experienced by
individuals in daily life.
Acknowledgements: Supported by NIH grant KL2TR002317; devices
provided by SleepScore Labs.

LONG-TERM SAFETY AND EFFICACY OF DARIDOREXANT IN PATIENTS
WITH INSOMNIA DISORDER

D. Kunz 1, H. Bene�s 2, D. García-Borreguero 3, Y. Dauvilliers 4, G. Plazzi 5, M.
Sassi-Sayadi 6, M. Rausch 6, P. Coloma 6, D. Seboek Kinter 6, S.
Thein 7. 1Charit�e - Universit€atsmedizin Berlin, Berlin, Germany; 2 Somni Bene
Institut for Medical Research and Sleep Medicine, Schwerin, Germany; 3 Sleep
Research Institute, Madrid, Spain; 4Centre Hospitalier Universitaire de
Montpellier, Montpellier, France; 5 IRCCS Istituto delle Scienze Neurologiche,
Bologna, Italy; 6 Idorsia Pharmaceuticals Ltd, Allschwil, Switzerland; 7 Pacific
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Introduction: Ideal treatment for insomnia disorder should persistently
improve night-time sleep and daytime functioning and be safe over the
long-term. This study investigated the safety profile and long-term efficacy
of daridorexant, a dual orexin receptor antagonist, up to 52 weeks.
Materials and Methods: The extension study (NCT03679884) included 804
adult (18-64y)andelderly (�65y)patientswith insomniadisorder (perDSM-
5 criteria) who completed the 12-week double-blind treatment and 7-day
placebo run-out in two phase 3 studies (NCT03545191/NCT03575104). Pa-
tients originally randomized to daridorexant (10mg [n¼142], 25mg [n¼270],
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50mg [n¼137]) remained on their respective treatments; patients random-
ized to placebo were re-randomized to daridorexant 25mg [n¼127] or pla-
cebo [n¼128]. Theextension study treatmentperiodwas40-weeks, followed
by a 7-day placebo run-out. Patients/investigators remained blinded to
treatment assignments. The primary objective was to assess long-term
safety/tolerability. Endpoints included treatment-emergent adverse events
(TEAE), AEs of special interest (AESI; symptoms related to excessive daytime
sleepiness or complex sleep behaviours, suicidal ideation/self-injury), with-
drawal effects upon treatment cessation (Benzodiazepine Withdrawal
Symptom Questionnaire, AEs) and rebound (change in subjective total sleep
time [sTST] from baseline to run-out). Exploratory efficacy endpoints were
change from baseline over time in sTST and daytime functioning (Insomnia
Daytimes Symptoms and Impacts Questionnaire [IDSIQ]).
Results: Daridorexant was well tolerated at all doses. Overall incidence of
TEAEs was similar across groups (35-40%); most were mild/moderate and
no dose-dependent pattern observed. The most common TEAE in all
groups was nasopharyngitis. The incidence of serious TEAEs was low
(<5.5%). Two non-treatment related deaths (cardiovascular-related)
occurred in patients receiving daridorexant (10mg, 25mg). Two non-
serious AESIs of somnolence (25mg) and abnormal dreams (50mg) were
reported with daridorexant and 1 serious AESI of suicidal ideation with
placebo. Accidental overdose was reported in 15 patients receiving dari-
dorexant; all cases were asymptomatic. Somnolence was reported in 7
patients receiving daridorexant; all were non-serious. There was no evi-
dence of withdrawal-related symptoms or rebound after treatment
discontinuation.
Improvements in sleep and daytime functioning observed at 3-months
were maintained for sTST and IDSIQ domain scores through to Month 12.
Improvements were most pronounced with daridorexant 50mg. Mean
(SD) increases from baseline in sTST (min) at Month 6, 9 and 12 were 67.7
(68.65), 68.9 (65.89), 75.6 (69.90), respectively for daridorexant 50mg,
58.06 (58.61), 65.1 (58.75), 66.0 (61.09) for daridorexant 25mg, and 50.3
(65.73), 59.0 (62.62), 62.6 (72.42), respectively, for placebo. For IDSIQ total
score (range 0-140), mean (SD) reductions (improvements) from baseline
at Month 6, 9, and 12 were e25.6 (25.79), e24.9 (25.35), e27.3 (25.48),
respectively for daridorexant 50mg, e20.3 (22.55), e22.2 (23.28), e22.8
(26.50) for 25mg and e14.7 (21.72), e16.8 (20.82), e19.1 (24.15), for pla-
cebo. Similar improvements were observed for IDSIQ sleepiness, alert/
cognition and mood domain scores.
Conclusions: In this study, daridorexant, at all doses studied, was safely
administered for up to 1 year in patients with insomnia disorder. The ef-
ficacy of daridorexant in improving night-time and daytime symptoms of
insomnia was sustained for up to 1 year, in particular with 50mg, with no
evidence of tolerance or dependency.
Acknowledgements: Idorsia Pharmaceuticals.

MEASURING INSOMNIA AMONG ADOLESCENTS e ANALYSIS OF THE
MINIMAL INSOMNIA SYMPTOM SCALE (MISS) WITH THE RASCH
MEASUREMENT MODEL

G. Hedin 1, P. Garmy 1, A. Norell-Clarke 2, H. Tønnesen 3, P. Hagell 1, A.
Westergren 1. 1Kristianstad University, Faculty of Health Sciences,
Kristianstad, Sweden; 2Karlstad University, Department of Social and
Psychological Studies, Karlstad, Sweden; 3 Lunds University, Faculty of
Medicine, Malm€o, Sweden

Introduction: The Minimal Insomnia Symptom Scale (MISS) is a three-
item screening instrument that has been found to be psychometrically
sound and capable of screening for insomnia among adults and older
people. This study aimed to test the measurement properties of the MISS
together with an additional item focusing on daytime functioning among
adolescents using the Rasch measurement model.
Materials and Methods: A cross-sectional design were used, and data
from adolescents (age 13-17 years, n¼3022) was analyzed using the Rasch
measurement model.
Results: The MISS had good measurement properties. When replacing the
original MISS item “not rested by sleep” with the item “daytime distur-
bance”, the measurement properties slightly improved. We label this new
scale the MISS-Revised (MISS-R). The reliability was significantly better for
the MISS-R (0.55) compared to the MISS (0.50). The optimal cut-off was
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found to be >6 points, both for the MISS and the MISS-R.
Conclusions: This study provides general support that both the MISS as
well as the MISS-R have good fit to the Rasch model. At this stage, neither
the MISS nor the MISS-R can be advocated over the other for use among
adolescents, although the MISS-R had slightly better reliability than the
MISS. Additional studies are needed to determine the clinically optimal
cut-off score for identification of insomnia.
Acknowledgements: The authors wish to thank all the adolescents as well
as the school administrations, teachers, and school nurses for facilitating
data acquisition, and Magnus Lindberg for valuable discussions. Funding
was received from the Gyllenstiernska Krapperup Foundation, the Cra-
foord Foundation, the Research Platform for Collaboration for Health,
Faculty of Health Sciences, Kristianstad University, and Lund University.

MEDIATING EFFECT OF SYMPATHETIC ACTIVATION ON THE
ASSOCIATION BETWEEN OBJECTIVE SHORT SLEEP DURATION AND
INCREASED BLOOD PRESSURE IN PATIENTS WITH CHRONIC INSOMNIA

Y. Li 1, S. Lin 1. 1 Shantou University Mental Health Center, Sleep Medicine
Center, Shantou, China

Introduction: Objective short sleep duration is associated with hyper-
tension in patients with insomnia. However, the underlying mechanisms
were not well understood. Sympathetic activation is one of the primary
mechanisms in hypertension and chronic insomnia. In this study, we hy-
pothesized that sympathetic activation mediates the association between
objective short sleep duration and increased blood pressure in patients
with chronic insomnia.
Materials and Methods: A total of 85 patients with chronic insomnia age
between 18-65 years were included. All included subjects completed an
overnight polysomnography recording in the sleep laboratory. The mean
heart rate during sleep onset latency was used to assessed sympathetic
activity. Higher heart rate indicates higher levles of sympathetic activity.
Blood pressure was measured twice at before bedtime and right after
finishing polysomnography recording in the morning. The mean blood
pressue values of these tow meausrs were used for analyzing in this study.
The mean arterial pressure is calculated by the formula [MAP¼DBP+1/
3*(SBP-DBP)]. Pearson correlation analysis was used to examine the cor-
relation between total sleep time, heart rate and MAP. The bootstrap test
was used to assess the significance of the mediation effects.
Results: Correlation analyses showed that shorter total sleep time as
measured by polysomnography was significantly correlated with
increased heart rate (r¼-.318, p¼.018) and higher MAP (r¼-.275, p¼.011).
Furthermore, increased heart rate was significantly correlated with
increased MAP (r¼.336, p¼.013). Mediation analysis showed that the
mediating effect size of increased heart rate was 50.74% for the association
between objective short sleep duration and increased MAP (95% CI¼
-2.46,-0.14, P¼0.043) after adjusting for age, gender and BMI, which sug-
gested that increased heart rate accounted for 50.47% effect of the asso-
ciation between objective short sleep duration and increased blood
pressure in patients with chronic inosomnia.
Conclusions: Objective short sleep duration is associated with increased
blood pressure in patients with chronic insomnia, and this association is
mediated by sympathetic activation. It appears that treatments for
reducing levels of sympathetic activity (i.e,b-blockers) in chronic insomnia
patients with objective short sleep duration might be helpful to reduce the
risk for cardiometabolic diseases.
Acknowledgements: NA

NETWORK INTERVENTION ANALYSIS: A NOVEL WAY TO UNRAVEL
TREATMENT TARGETS AND MECHANISMS OF COGNITIVE BEHAVIORAL
THERAPY FOR INSOMNIA

T.F. Blanken 1, T. Van der Zweerde 2,3, J. Lancee 4. 1University of Amsterdam,
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Introduction:While cognitive behavioral therapy (CBT) is the treatment of
choice for insomnia, about 20-30% of patients do not clinically respond,
and around 60% does not remit. To increase efficacy and optimize treat-
ment, we must better understand how the treatment works. CBT consists
of a cognitive and behavioral part, which are theoretically supposed to
work via different pathways, but empirical findings on their differential
effects remain limited. In a series of studies, we aimed to unravel treat-
ment targets and mechanisms of CBT by using novel Network Intervention
Analysis (NIA). First, we identified the sequential and symptom-specific
treatment effects of CBT [1]. Second, we disentangled the specific and
differential effects of CT and BT [2]. Finally, we investigated mechanisms of
change by evaluating the effect of CT and BT on specific process mediators
[3].
Materials and Methods: We developed NIA to follow the development of
treatment-induced changes over time, while distinguishing direct from
indirect effects. First, we investigated the symptom-specific treatment
effects of CBT by applying NIA to participants receiving either CBT (n¼52)
or no treatment (n¼52). We estimated networks of ISI symptoms prior,
during, and after treatment, to identify sequential effects. Second, we
aimed to delineate whether the active components of CBT (i.e., CT and BT)
have different points of engagement in line with their theoretical un-
derpinnings. We applied NIA to patients receiving either CT (n¼72) or BT
(n¼73) and inspected whether ISI symptoms and sleep efficiency were
differentially affected by either treatment. Third, we aimed to replicate
findings of this second study in an independent dataset. In addition, we
extended the study by evaluating the effect of CT (n¼65) and BT (n¼63) on
process mediators (CT process mediators: worry, unhelpful beliefs,
monitoring for sleep-related threat; BT process mediators: sleep-incom-
patible behaviors, bed- and risetime variability), delineating potential
treatment mechanisms.
Results: Our research reveals that throughout treatment CBT targets
specific sleep complaints, predominantly difficulty maintaining sleep and
early morning awakenings. The discovered differential effects of CT and BT
were in line with their theoretical underpinnings: CT predominantly tar-
geted daytime complaints whereas BT targeted mainly sleep efficiency. CT
and BT also showed differing effects on process mediators: CT targeted
cognitive processes such as dysfunctional beliefs whereas BT targeted
behavioral processes like rise-time variability.
Conclusions: Together, these studies show that CBT targets specific
insomnia symptoms throughout treatment, and that the active compo-
nents of CT and BT have different points of engagement. By elucidating
treatment mechanisms and differential treatment effects, the studies
provide opportunities to optimize and personalize treatments, based on
the specific symptoms that aremost pronounced for the individual patient.
Acknowledgements:
[1] Blanken et al. Introducing network intervention analysis to investigate
sequential, symptom-specific treatment effects: A demonstration in co-
occurring insomnia and depression. Psychother Psychosom 2019;88:52-54.
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Clin Psychol 2021;89:364-370.
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Introduction: Cognitive Behavioral Therapy for Insomnia (CBT-I) is rec-
ommended as first-line treatment for insomnia in clinical guidelines. CBT-I
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is a multicomponent intervention comprising psychoeducation, relaxation
therapy, sleep restriction therapy, stimulus control therapy, and cognitive
therapy. The aim of this network meta-analysis is to combine direct and
indirect evidence to quantify the efficacy of individual components of CBT-
I in regard to insomnia severity, sleep quality, subjective and objective
sleep parameters.
Materials and Methods: The electronic databases PubMed, MEDLINE,
PsycINFO, PsycARTICLES, and CINAHL were searched to identify potential
studies for this systematic review and network meta-analysis. These da-
tabases were searched from 1987, which is the publication date of DSM-III-
R, until November 2021. For the literature search, terms indicative of
insomnia (e.g., insomnia, sleep initiation, sleep maintenance) were com-
bined with those of psychological interventions (e.g., CBT, CBT-I, sleep
hygiene, psychoeducation, cognitive therapy, cognitive restructuring,
cognitive control, paradoxical intention, problem solving, behavioral
therapy, stimulus control, sleep restriction, imagery, relaxation).
Effect sizes (Cohen’s d) were calculated for change from baseline to post-
treatment assessment. Network meta-analysis allows the comparison of
multiple treatments simultaneously in a single model by combining direct
and indirect evidence.
Results: 8006 studies were identified, of which 69 fulfilled the inclusion
criteria. In total 9568 people with the diagnosis of insomnia were exam-
ined in these studies. Here the preliminary result for the outcome
parameter insomnia severity is presented. For this parameter 48 studies
could be analysed. The results of all analysed outcome parameters will be
presented on the World Sleep Conference 2022.
The components cognitive restructuring and sleep restriction therapy
showed a significant influence on insomnia severity.
Conclusions: Regarding the reduction of insomnia severity, the two
components cognitive restructuring and sleep restriction therapy seem to
be particularly effective

PATIENT EXPERIENCES ASSOCIATED WITH FALLING ASLEEP/SLEEP
ONSET WITH ZOLPIDEM VS LEMBOREXANT: RESULTS FROM AN
OPEN-LABEL STUDY

C.B. Montano 1, J. Amchin 2, M. Malhotra 2, D. Kumar 2, C. Perdomo 2, M.
Moline 2. 1CT Clinical Research, Cromwell, United States; 2 Eisai Inc.,
Woodcliff Lake, United States

Introduction: In clinical practice, patients managing their insomnia with
medication may need to changemedications for various reasons, including
inadequate clinical response or side effects (Schutte-Rodin S, et al. J Clin
Sleep Med. 2008;4:487e504). When changing between insomnia medi-
cations with different mechanisms of action, patients may inquire about
how the new medication may compare with their old medication with
respect to how it makes them feel while falling asleep (Yang C-M, et al
Consciousness and Cognition. 2010;19:1084e1092). In open-label Study 312
(E2006-A001-312; NCT04009577), patients with insomnia disorder tran-
sitioned directly from zolpidem (ZOL) to lemborexant (LEM; 5 mg [LEM5]
or 10 mg [LEM10]). Information on patient experiences associated with
falling asleep/sleep onset was collected to explore potential differences in
how subjects felt while taking each medication. The purpose of this
analysis was to explore patient-reported experiences associated with
falling asleep with ZOL or LEM in subjects who were frequent (�5 nights/
week) ZOL users.
Materials and Methods: Adults with insomnia who used ZOL intermit-
tently (3-4 nights/week) or frequently (�5 nights/week) were enrolled.
The study design included a 3-week Screening Period (subjects continued
their typical ZOL dosing pattern) and a 2-week Titration Period (TITR).
Cohort-2 included frequent ZOL users (randomized 1:1 to LEM5 or LEM10).
The Sleep Drug Experience questionnaire designed specifically for this
study, asked subjects to identify subjective experiences while taking their
sleep drug, and if endorsed, to rate the severity of the experience. The
questionnaire was completed at the end of Screening regarding ZOL and at
end of TITR regarding LEM.
Results: A total of 38 subjects from Cohort-2 completed the questionnaire
for ZOL, and 35 subjects completed the questionnaire for LEM. Experiences
reported regarding sleep onset endorsed by �50% of subjects for both ZOL
and LEM, respectively, included: “drowsiness, grogginess, sleepiness”
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(76.3% vs 82.9%); “feeling relaxed/calm” (84.2% vs 85.7%); “falling asleep so
quickly that you don't remember falling asleep” (68.4% vs 74.3%); “diffi-
culty with remembering details of the night right before falling asleep”
(60.5% vs 51.4%); “feeling sedated” (63.2% vs 60.0%); “dreams” (76.3% vs
80.0%); and “feeling peaceful” (65.8% vs 85.7%).
Conclusions: These data suggest that the most frequently endorsed sub-
ject experiences while falling asleep were generally similar for ZOL and
LEM. These results may be helpful in discussions between clinician and
patient when discussing transitioning to lemborexant for insomnia.
Acknowledgements: Supported by Eisai Inc.

PERIOPERATIVE BIOPHILIC VIRTUAL REALITY IMPROVES SLEEP ONE
MONTH LATER AFTER DISCHARGE AMONG PATIENTS WITH INSOMNIA
DISORDER, A PILOT STUDY
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Introduction: Virtual reality (VR) is a promising method to relieve stress
and anxiety. Biophilic VR (VR-B) is thought to bring nature and its thera-
peutic benefits to people who cannot get out to experience it firsthand.
Whether VR-B can reduce anxiety level associated with surgical proced-
ures, and ameliorate sleep disorder remain unclear.We assessed the ability
of a single VR-B session to improve postoperative sleep quality and
explored if anxiety and depression influenced these outcomes in patients
following laparoscopy.
Materials and Methods: 23 patients with chronic sleep disorder received
one VR-B session during hospitalization. Prior to the session, patients
completed MMSE, SAS, SDS, and the Pittsburgh Sleep Quality Index (PSQI)
questionnaires. The primary outcome consisted of changes of PSQI and
doses of hypnotics following VR-B (immediately, and one week after
discharge). Secondary outcomes included changes in anxiety /depression
level and cognition status.
Results: VR-B use was associated with a decrease in sleep onset latency
and the overall mean score of PSQI immediately and one month after
discharge. Reductions in hypnotic doses were observed up to one month
following VR-B. VR-B was also associated with a reduction in anxiety only
immediately after application. While patients with higher depression
level, they did not show larger depression reductions following VR-B
compared to those with lower depression level.
Conclusions: VR-B intervention perioperatively may be beneficial in
improving sleep quality for patients with the sleep disorders. This study
informs the design of a larger, randomized, controlled study assessing VR-
B for sleep management.
Acknowledgments: The authors extend special acknowledgment toDr. Gui
Yu for his help. The mentioning of commercial products does not imply
endorsement. This study is supported by the Medical Health Science and
Technology Project of Zhejiang Provincial Health Commission
(2021KY318); Special Fund for Science and Technology of Ningbo Science
and Technology Council (2020F027); Ningbo 2025 science and technology
innovationmajor project (2019B10035). The funders didnot take part in any
of the trial design, data collection or analysis, or submission for publication.

PHARMACOKINETICS, SAFETY, AND TOLERABILITY OF LEMBOREXANT
IN HEALTHY CHINESE SUBJECTS

M. Moline 1, K. Nakai 2, M. Morita 2, T. Zhao 3, T. Takese 2, J.Y. Cheng 1, L.
Yun 4. 1 Eisai Inc., Woodcliff Lake, United States; 2 Eisai Co., Tokyo, Japan;
3 Eisai China Inc., Shanghai, China; 4 Shanghai Xuhui Central Hospital,
Shanghai, China

Introduction: Lemborexant (LEM) is a dual orexin receptor antagonist
approved in multiple countries for the treatment of adults with insomnia
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and is being developed for the treatment of insomnia in China. This study
investigated pharmacokinetics, safety, and tolerability of LEM in healthy
Chinese subjects.
Materials and Methods: Study 014 (E2006-J086-014; NCT04555733) was
a phase 1, single center, open-label, single and multiple oral dose study.
Subjects enrolled into one of 3 cohorts. Cohort-1 (n¼8; LEM 5mg [LEM5])
and Cohort-3 (n¼8; LEM 25mg [LEM25]) received a single dose in the
morning of Day 1. Cohort-2 (n¼10; LEM 10mg [LEM10]) received a single
dose in the morning of Day 1, followed by a 2-week washout, then daily
LEM10 in the evening for 2 weeks. Plasma concentrations of LEM and its
pharmacologically active, but clinically inactive (poor brain penetration),
metabolites, M4, M9, and M10, were quantified from plasma collected
predose and up to 240h postdose by validated liquid chromatography with
tandem mass spectrometry. For Cohort-2, predose and postdose samples
were collected during the multiple dosing period and up to 324h after the
final dose. Adverse events (AE) and serious AEs were recorded.
Results: LEM maximum concentration (Cmax mean [SD], ng/mL: LEM5,
29.8 [12.8]; LEM10, 56.2 [16.9]; LEM25, 116 [46.8]) and area under the
curve from time zero to infinity (AUC0-inf mean [SD], ng$h/mL: LEM5, 163
[46.0]; LEM10, 329 [97.7]; LEM25, 976 [257]) increased dose-proportion-
ally across LEM dose levels following single doses on Day 1. Geometric
mean terminal elimination half-life for LEM, M4, M9 and M10 ranged from
35-47, 20-43, 19-44, and 30-45 hours, respectively, after single and mul-
tiple doses. Mean total clearance and apparent volume of distribution at
terminal phase were consistent (not dose-dependent) across LEM doses.
Metabolite to parent ratio for AUC0-inf (%) was detected in the following
decreasing order after single dose administration: M10 (61-64%) >M4 (30-
33%) > M9 (20-21%). In Cohort-2, steady-state was reached at Day 12 after
multiple daily dosing. The accumulation ratio for LEM Cmax and AUC0-24h

was 1.59 and 2.09, respectively; ratios were similar for the M4 (1.39, 1.74)
and M9 (1.34, 1.73) metabolites, but higher for M10 (2.54, 3.00).
All subjects in Cohorts-1 and -3, and 9/10 subjects in Cohort-2 completed
the treatment regimen. The number of subjects with �1 treatment-
emergent AE (TEAE) was comparable across cohorts (Cohort-1 6/8 [75.0%];
Cohort-2 5/10 [50.0%]; Cohort-3 5/8 [62.5%]). Most TEAEs were mild and
consistent with the known safety profile of LEM.
Conclusion: In healthy Chinese subjects, LEM and metabolite exposure
increased in a dose-proportional manner with single-dose administration,
and steady-state level was reached at Day 12 after multiple daily dosing.
Data from this study are consistent with those from a study of LEM in
Japanese and White subjects and with the pharmacokinetic analyses of
race in the LEM clinical development program; all indicated no important
exposure differences based on race. LEM was well tolerated following
single doses up to 25mg and following multiple daily doses of 10mg.
Acknowledgements: Supported by Eisai Co., Ltd.

PREDICTORS OF INSOMNIA AMONG ADOLESCENTS A LONGITUDINAL
STUDY

G. Hedin 1, A. Norell-Clarke 2, H. Tønnesen 3, A. Westergren 1, P.
Garmy 1. 1Kristianstad University, Faculty of Health Sciences, Kristianstad,
Sweden; 2Karlstad University, Department of Social and Psychological
Studies, Karlstad, Sweden; 3 Lunds University, Faculty of Medicine, Malm€o,
Sweden

Introduction: Insufficient sleep is a public health problem that can impact
children’s’ and adolescents’ mental and physical health. This longitudinal
study aimed to investigate whether sleep habits, sleep duration and family
financial situation among school-aged girls and boys (age 6-10 years) can
predict insomnia among female and male adolescents (age 14-16 years).
Materials and Methods: School-aged children (n ¼ 522, 49.8% girls) in
southern Sweden answered a questionnaire at baseline (age 9.4, SD 1.28
years) and at follow-up (age 14.3, SD 0.69). The survey consisted of ques-
tions about tiredness in school, problems waking up, sleep duration, sex,
family financial situation and questions from the Minimal Insomnia
Symptom Scale - Revised (MISS-R). Multivariate binary logistic regression
analyses were used to examine whether tiredness at school, problems
waking up, short sleep duration, gender, and family financial situation at
baseline predicted insomnia at follow-up.
Results: Poor family financial situation (OR: 3.3) and short sleep duration
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(<10 hours, OR: 2.3) among girls at baseline was associated with insomnia
at follow-up. Problems waking up among boys at baseline was associated
with insomnia at follow-up (OR: 3.6).
Conclusions: Short sleep duration, problems waking up and poor family
financial situation in childhood are linked with adolescent insomnia.
However, these associations differ between girls and boys, and therefore
need to be further investigated to understand adolescent insomnia.
Acknowledgements: The authors wish to thank all the adolescents as well
as the school administrations, teachers, and school nurses for facilitating
data acquisition. Funding was received from the Gyllenstiernska Krap-
perup Foundation, the Crafoord Foundation, the Research Platform for
Collaboration for Health, Faculty of Health Sciences, Kristianstad Univer-
sity, and Lund University.

PRESCRIPTION DIGITAL THERAPEUTIC FOR PATIENTS WITH INSOMNIA
(SLEEP-I): A PROTOCOL FOR A PRAGMATIC RANDOMIZED
CONTROLLED TRIAL

R. Dreyer 1, A. Berkowitz 2, H.K. Yaggi 3, L. Schneeberg 3, N.D. Shah 4, L.
Emanuel 5, K.B. Prakash 5, M. Jeffery 6, F. Thorndike 7, M. Deeg 7, K.
Ervin 8, J.S. Ross 1. 1Yale School of Medicine; Yale School of Public Health;
Center for Outcomes Research and Evaluation, Yale-New Haven Hospital,
New Haven, United States; 2Center for Outcomes Research and Evaluation,
Yale-New Haven Health, New Haven, United States; 3Yale School of
Medicine; Yale Program in Sleep Medicine, New Haven, United States;
4Delta Airlines (formerly of Mayo Clinic), Rochester, United States; 5Mayo
Clinic, Rochester, United States; 6Mayo clinic, Rochester, United States;
7 Pear Therapeutics, Boston, United States; 8National Evaluation System for
health Technology Coordinating Center (NESTcc), Medical Device Innovation
Consortium, Arlington, United States

Introduction: Cognitive behavioral therapy for insomnia (CBT-I) is effec-
tive at treating chronic insomnia, yet in-person CBT-I can be challenging to
access. Prior studies have used technology to bridge barriers but have been
unable to assess the impact of the digital therapeutic on patient experience
in real-world clinical settings, including on outcomes related to patient
satisfaction, clinical efficacy, and healthcare utilization. Among patients
with insomnia, our aim is to determine the impact of a Prescription Digital
Therapeutic (PDT) for chronic insomnia (PEAR-003b, FDA-authorized as
Somryst) on these patient-reported outcomes (PROs), as well as healthcare
utilization.
Materials and Methods: We are conducting a pragmatically designed,
prospective, multi-center randomized controlled trial leveraging Hugo, a
unique patient-centered health data-aggregating platform for data
collection and patient follow-up. A total of 100 participants with insomnia
from two U.S. health centers will be enrolled in Hugo, provided with a
linked Fitbit (Inspire 2) to track activity, and then randomized 1:1 to
receive (or not) the PEAR-003b PDT for mobile-delivered CBT-I. The pri-
mary outcome is a change in the insomnia index scale (ISI) score from
baseline to 9-weeks post-randomization. Secondary outcomes include
healthcare utilization, health utility scores, and clinical outcomes; change
in sleep outcomes; and a change in individual PROs including depressive
symptoms, daytime sleepiness, health status, stress, and anxiety. For those
allocated to the PEAR-003b PDT, we will also assess engagement with the
PDT.
Results: Although the trial is ongoing and results are not yet available,
study results will ultimately advance our understanding of: (1) how novel
ways of collecting and aggregating clinical and PROs data can support
informed clinical decision-making; (2) digital therapeutic engagement and
its relationship to clinical outcomes; and (3) evaluation of data from linked
devices by providing novel information on a PDT used for chronic
insomnia, connected with the Hugo platform. The outcome of this research
will provide crucial data to inform the latest thinking about how data from
both digital therapeutics and EHR systems can be utilized to evaluate real-
world patient-centered clinical and utilization outcomes. These data will
be used to demonstrate the value of implementing technology within
healthcare systems, supporting the broad uptake of similar technology
platforms. In addition, they will inform reimbursement discussions with
payers to support coverage of and broad access to effective digital thera-
peutics. For this audience, interim baseline data will be shared, as well as
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lessons thus far learned from integration of multiple technological devices
in a single RCT.
Conclusions: This trial will provide important data to patients, clinicians,
and policymakers about the impact of the PDT device delivering CBT-I on
patient-reported outcomes, clinical outcomes, and healthcare utilization.
Acknowledgements: This work was supported by the Medical Device
Innovation Consortium (MDIC) on behalf of the National Evaluation Sys-
tem for health Technology (NEST) Coordinating Center (6292-2019-R2TC-
B18), initiative funded by the U.S. Food and Drug Administration (FDA).

PROLONGED-RELEASE MELATONIN FOR INSOMNIA IN CHILDREN WITH
AUTISM SPECTRUM DISORDER

E. Arias Vivas 1, A. García Ron 1, M.T. De Santos Moreno 1, M. Bote
Gasc�on 1, V. Ordono Saiz 2, J.J. García Pe~nas 2, E. Gonz�alez Alguacil 2, V.
Soto Insuga 2. 1Hospital Clínico San Carlos, Pediatría, Madrid, Spain;
2Hospital del Ni~no Jesús, Pediatría, Madrid, Spain

Introduction: pediatric insomnia is a sleep problem, with a prevalence of
3% to 12% in the general pediatric population and 44% to 83% in children
with autism spectrum disorder (ASD). In particular, sleep maintenance
insomnia in the form of repeated awakenings or early awakenings in
children with ASD, is one of the sleep disturbances that mostly affect the
quality of life of patients and their families and which most aggravates the
daytime autistic symptoms. The main objective was to describe the effi-
cacy of prolonged-release melatonin minitablets (PedPRM) (Slenyto®) for
the treatment of insomnia in children with ASD.
Material and methods: Prospective descriptive study on the efficacy of
PedPRM after at least 6 months of use measured by anamnesis (total sleep
time, sleep latency and awakenings) as well as with objective scales
(Paediatric Sleep Disturbance Scale (SDSC, pathological >70) and Paedi-
atric Daytime Sleepiness Scale (PDSS, pathological >16).
Results: 23 children and adolescents (13 boys, mean age 11 years [4-18])
were studied after twenty-four weeks of PedPRM treatment with a mean
dose of 6 mg/day (range 2-10 mg). Before PedPRM treatment mean total
sleep time was 8.4 hours [5-10]; sleep latency was 41.2 minutes [10-120];
and the number of nighttime awakenings was 3.6 awakenings/night [1-
10]; mean total SDSC score was 75.04 [44-100] and for onset and main-
tenance disturbance (SDSC subscale) was 80.82 [57-100], both considered
pathological; mean PDSS score was 14.6 [23-8]. Six months from the start
of treatment with PedPRM participants slept on average 47.83 minutes
longer at night. Sleep latency was reduced on average by 23.53 minutes.
The number of awakenings decreased on average by 2.36 awakenings/
night, in all patients the number of nocturnal awakenings decreased by
more than 50%. The mean total SDSC score was 61.6 [80-42], onset and
maintenance disturbance (SDSC subscale) was 63.05 [41-95] both lower
than 70 and thus no longer a sleep disturbance pathology. The mean PDSS
score was 10,36 [6-19]. No adverse effects were recorded except for one
patient who withdrew treatment due to irritability. and no problems with
ingestion of the formulation were reported. To sum up, we can say that
Slenyto met the treatment objectives by reducing sleep latency by 30 min,
reducing the number of awakenings, and increasing total sleep time ac-
cording to the National Sleep Foundation.
Conclusion: PedPRM appears to be a safe and effective alternative for the
treatment of maintenance insomnia in children with ASD.

PSYCHOLOGICAL AND BIOLOGICAL RISK FACTORS FOR INSOMNIA AND
DEPRESSED MOOD AMONG HOSPITAL NURSES WORKING IN SHIFTS

K. Bennaroch 1,2, T. Shochat 2. 1Rambam Health Care Campus, Nursing
Administration, Haifa, Israel; 2University of Haifa, Nursing Department,
Haifa, Israel

Introduction: There is a vast body of knowledge about the associations
between insomnia and depression in the working population; however,
studies have yet to examine psychobiological risk factors for developing
insomnia and depressed mood concomitantly in high-functioning, shift-
working nurses. The theoretical framework for this study is based on the
Behavioral Model for Insomnia1 and the Analytical Rumination Hypothesis
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for Mood and Depression2. The latter model is novel in that it conceptu-
alizes rumination and depressed mood as adaptive behavioral features in
the context of stressful situations. This study examines the contribution of
common biological and psychological risk factors in the development of
insomnia and depressed mood and aims to develop a novel psychobio-
logical conceptual model to describe their co-occurrence among hospital
nurses working in shifts
Materials and Methods: In this cross-sectional design, we recruited fe-
male hospital nurses, shift and day workers, and assessed them for
insomnia, depressed mood, stress, analytical rumination and chronotype
by validated self-administered questionnaires delivered online. Using
structural equation modeling (SEM), we assessed common pathways be-
tween psychological and biological factors affecting insomnia and
depressed mood.
Results: Four hundred and forty-eight nurses filled out the electronic
questionnaires. The age (mean ± standard deviation) of shift nurses
(n¼358) was 40±9.67 years, compared to 47±7.81 years of day-work
nurses (n¼ 90) workingmornings only (p¼.003). Shift nurses compared to
day-work nurses were found to have higher rates of insomnia and
depressed mood (70.1% vs. 52.2% and 45.8% vs. 30%, respectively). Shift
nurses reported higher levels of insomnia (p <.001), depressed mood
(p¼.001), stress (p¼.033), and a tendency to an evening chronotype
(p<.001) compared to day-work nurses. No group differences were found
for analytical rumination level. A positive linear relationship was found
between insomnia and depressed mood in both shift nurses (r¼.527,
p<.001) and day-work nurses (r¼.534, p <.001). SEM showed that shift
work contributed directly to insomnia but indirectly to depressed mood.
Chronotype and stress mediated the associations between shift work and
both insomnia and depressed mood. Analytical rumination, stress, and
evening chronotypewere directly associatedwith insomnia and depressed
mood.
The overall model showed a good fit between the empirical and theoretical
model proposed in the study [c2 (4)¼.16, p¼.060, CFI¼.99, RMSEA¼ .053].
Conclusions: Understanding factors underlying insomnia and depressed
mood among shift-working nurses, who are particularly vulnerable to
develop these disorders, is a first step towards developing interventions
aimed at improving nurses' health and quality of life, which in turn im-
proves the quality of care provided to patients. This study provides the
groundwork in creating a theoretical psychobiological model to examine
these phenomena in hospital nurses.
1 Spielman et al., (1987). The Psychiatric Clinics of North America. 10(4):541-
53.
2 Andrews & Thomson (2009). Psychological Review. 116(3):620-54

PSYCHOLOGICAL CHARACTERISTICS OF COMMUNITY PEOPLE WITH
INSOMNIA FOCUSED ON : ATTENTION DEFICIT HYPERACTIVITY
SYMPTOMS, DEPRESSION, ANXIETY AND MOOD DISORDER

S.-Y. Lee 1, Y.-J. Kwon 2, K. Lee 3, E. Lim 4, S.-H. Jang 1, I.-K.
Sohn 5. 1Wonkwang University School of Medicine, Psychiatry, Iksan, Korea,
Republic of; 2 Soonchunhyang University Cheonan Hospital, Psychiatry,
Cheonan, Korea, Republic of; 3Dongguk University College of Medicine,
Psychiatry, Gyeongju, Korea, Republic of; 4 Shinsegae Hyo Hospital,
Psychiatry, Gimje, Korea, Republic of; 5Kyeo Hospital, Psychiatry, Uiwang,
Korea, Republic of

Introduction: Insomnia is known as the cause and aggravation of various
mental symptoms. In this study, we aimed to find out the psychological
characteristics according to insomnia in the community sample.
Materials and Methods: This study was conducted with 800 adults, and
756 of themwere included for the data analysis. Demographic factors were
investigated. Psychosocial factors were evaluated using the Adult ADHD
Self-Report Scale (ASRS), Wender-Utah Rating Scale (WURS), Patient
Health Questionnair-9 (PHQ-9), Generalized Anxiety Disorder-7(GAD-7),
Korean version of Mood Disorder Questionnaire (MDQ-K) and Insomnia
Severity Index(ISI). According to the ISI score, it was divided into 3 groups:
mild [0-7, (a)], moderate [8-14, (b)], and severe [15-28, (c)]. Independent t-
test, one-way ANOVA and logistic regression analysis were used to
compare differences among groups.
Results: In comparison of the insomnia group to the non-insomnia group,
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there were significant differences in the ASRS (t¼-6.175, p<0.001), WURS
(t¼-6.087, p<0.01), GAD-7 (t¼-7.583, p<0.001), PHQ-9 (t¼-10.388,
p<0.001), and MDQ (t¼-6.254, p<0.01). Psychological characteristics
differed significantly in ASRS (F¼22.517, p<0.001, aIn comparison of the
insomnia-positive group to the insomnia-negative group, the OR was
4.088 in the PHQ-9 positive group (95% CI: 2.02-8.28) and 2.286 in the
MDQ positive group (95% CI: 1.38-2.86).
Conclusions: Insomnia was associated with a variety of mental symptoms,
and the psychological symptoms were shown to be severe according to the
severity of insomnia. Therefore, adequate intervention is needed to
improve the symptoms of insomnia.
Acknowledgements:

PUBLIC HEALTH IMPACT OF POOR SLEEP ON COVID-19, INFLUENZA
AND UPPER RESPIRATORY INFECTIONS
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Ollila 1,4,5,6. 1 Institute for Molecular Medicine (FIMM), HiLIFE, University of
Helsinki, Helsinki, Finland; 2Department of Immunology and Dermatology,
School of Medicine, Yale University, New Haven, United States; 3Division of
Sleep and Circadian Disorders, Brigham and Womens Hospital, Boston,
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Introduction: Poor sleep is associated with an increased risk of infections
and all-cause mortality and acute sleep loss and disruption have been
linked with inflammation and poorer immune control. Previous studies,
however, have been unable to evidence causality between the chronic
effects of poor sleep and respiratory infection risk. In light of the ongoing
COVID-19 pandemic and future disease outbreaks, understanding the risk
factors for these infections is of great importance.
Aim: Our goal was to understand if chronic poor sleep could be identified
as a causal risk factor for respiratory infections including influenza, upper
respiratory infections and COVID-19.
Methods:We used population cohorts from the UK Biobank (N¼230,000),
and FinnGen (327,000) with ICD10-based electronic health record and
questionnaire based information on self-reported short sleep and
insomnia, diagnosis of insomnia and diagnosis of respiratory infections at
primary care and hospitals. We computed logistic regression to assess
association between poor sleep and infections, disease free survival hazard
ratios, and used data from genetic studies of insomnia, COVID-19 and in-
fections in Mendelian randomization analyses to assess the causal direc-
tion of association.
Results: Utilizing 20 years of registry data and follow-up, we saw that
Insomnia diagnosis associated with increased risk for infections in Finn-
Gen and in UK Biobank (FinnGen influenza HR ¼ 5.32 [4.09, 6.92], P ¼
1.02e-35, UK Biobank influenza HR ¼ 1.67 [1.52, 1.84], P ¼ 3.12e-27).
Mendelian randomization suggested that insomnia predisposed to influ-
enza (OR ¼ 1.59, P ¼ 6.23e-4), upper respiratory infections (OR ¼ 1.71, P ¼
7.60e-13), COVID-19 infection (OR ¼ 1.08, P ¼ 0.037), and severity of res-
piratory infection measured as COVID-19 hospitalization (OR ¼ 1.47, P ¼
4.96e-5) and death from COVID-19 (OR ¼ 1.64, P ¼ 1.02e-3).
Conclusions: Our findings indicate that chronic poor sleep is a causal risk
factor for contracting respiratory infections, and in addition contributes to
the severity of respiratory infections. These findings highlight the role of
sleep in maintaining sufficient immune response against pathogens as
suggested by earlier work. As the current COVID-19 pandemic has
increased the number of people suffering from poor sleep, safe in-
terventions such as sleep management and treating individuals with
insomnia could be promoted to reduce infections and save lives.
Acknowledgements: We acknowledge the participants of the FinnGen
and the UK Biobank studies for making this research possible. We also
acknowledge the work of the international COVID-19 Human Genetics
Initiative for making their genetic association results publicly available.
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REALWORLD EFFICACY OF A MULTICOMPONENT CBTI PROGRAM WITH
CHATBOT AND AI

L.S. Castro 1,2, L. Baraças 2, G. Hashioka 2, C. Bonadio 2, H. Hachul 3, R.
Santos-Silva 2, D. Poyares 3. 1Universidade Federal de S~ao Paulo,
Department of Medicine, Sao Paulo, Brazil; 2Vigilantes do Sono Qualidade
de Vida e Tecnologia, S~ao Paulo, Brazil; 3Universidade Federal de S~ao
Paulo, Department of Psychobiology, Sao Paulo, Brazil

Introduction: Cognitive behavioral therapy is the gold standard treatment
for insomnia (CBTi), but access to it remains restrictive. Although digital
models have been developed worldwide and proved effective, dropout
rates still challenge their scalability, and no solution so far has been vali-
dated using artificial intelligence (AI), as a strategy to personalize therapy
and improve engagement. We analyze real-world data of a novel multi-
component program developed by Vigilantes do Sono (Sleep Watchers),
using chatbot and AI.
Materials and Methods: A virtual assistant interacts with users daily, for
5-10 minutes during ~7 weeks, asking them to complete tailored diaries
and delivering CBTi knowledge pills in ~45 sessions, distributed in seven
modules. Behavioral strategies include stimulus control, sleep restriction,
sleep hygiene, and light therapy. Relaxation trainings include deep
breathing, progressive muscular relaxation, meditation/mindfulness,
visualization, and autogenic training. Cognitive techniques include the
idea parking lot matrix, paradoxical intention, thought stopping, gratitude
diary, and challenging negative thoughts, besides education about sleep
and health. The Insomnia Severity Index (ISI) is used before and after sleep
restriction cycles. Participants (18+ years) were recruited through social
media, organic search, or referred by health-care professionals (HCPs),
from January/2020 to November/2021, without face-to-face evaluation. All
of them electronically signed an informed consent. Generalized Estimating
Equations (GEE) indicated changes in sleep parameters adjusting for
gender, age, insomnia duration, medication, and number of diaries.
Results: Of 144,903 sleep diaries registered in our database, 81% were
included in analysis, from 3,341 individuals (40.2±11.9 years, 76.7%
women) who completed seven or more diaries, and had insomnia (ISI>7).
Modules 2, 3, 4, 5, 6, and 7 were completed by 1,547, 1,133, 906, 773, 658,
and 574 individuals, respectively, reaching the following therapeutic
response (ISI reduction >7) or remission (ISI<7) rates at the end of each
module: 55%, 58%, 60%, 63%, 65%, and 67%. GEE showed sleep duration
increased on average 21.3 (7.5-35.1) minutes from first to second week and
70.0 (50.1-90.0) minutes after week seven, representing a 33% increment
in sleep efficiency among women and 24% among men. Stimulus control
was the behavioral strategy reported as most used, in 51% of sleep diaries,
whereas the gratitude diary was the cognitive technique most used, re-
ported in 53% of the nights. Among individuals who completed the pro-
gram, 91% said they would recommend it. The program’s Net Promoter
Score is 95.
Conclusions: Chatbot with AI provided CBTi personalization, favoring
engagement and effectiveness compared to referencedmodels worldwide.
The findings demonstrate efficacy of the program and reinforce the use of
AI in optimizing this new therapeutic modality.
Acknowledgements: We would like to thank Taqtile(R) for funding our
initiative, as well as our collaborators, Prof. Fatima Cintra, Prof. Maria Laura
Pires, Tatiana Vidigal, Daniel Polesel, and Altay de Sousa, for their technical
support and methodological advices.

RESPIRATORY SAFETY OF LEMBOREXANT IN ADULT AND ELDERLY
SUBJECTS WITH MODERATE TO SEVERE OBSTRUCTIVE SLEEP APNEA:
A RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED, CROSSOVER
STUDY

M. Moline 1, J.Y. Cheng 1, D. Lorch 2, N. Hall 1, D. Shah 1. 1 Eisai Inc., Woodcliff
Lake, United States; 2 Teradan Clinical Trials LLC, Brandon, United States

Introduction: A safety risk of some commonly prescribed sleep-promot-
ing drugs, including benzodiazepines and nonbenzodiazepine receptor
agonists, is central respiratory depression. Subjects with coexisting res-
piratory disease such as obstructive sleep apnea (OSA), and/or the elderly,
are particularly at risk. Lemborexant (LEM) is a dual orexin receptor
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antagonist (DORA) approved in multiple countries for the treatment of
adults with insomnia. In study 102 (E2006-A001-102; NCT03471871), no
differences between LEM 10mg (LEM10) and placebo (PBO) were found on
peripheral oxygen saturation (SpO2) and the apnea-hypopnea index (AHI)
in adult and elderly subjects with mild OSA following a single dose and
multiple doses. Study 113 (E2006-A001-113; NCT04647383) is the first to
investigate the effect of LEM on respiratory safety in adults and elderly
subjects with moderate to severe OSA.
Materials and Methods: This was a multicenter, multiple-dose, random-
ized, double-blind, PBO-controlled, 2-period crossover study in adult (age
�45 to <65y) and elderly (age �65 to �90y) subjects with moderate
(15�AHI<30) to severe (AHI�30) OSA. Subjects were randomized to two
8-night treatment periods (separated by a washout �14d) with either
LEM10 or PBO. In-lab polysomnography and transmissive pulse oximetry
were performed at screening, on Day 1 (after a single dose) and Day 8 of
study drug during both treatment periods. Treatment-emergent adverse
events (TEAEs) were recorded throughout the study.
Results: Forty-eight subjects were screened; 33 (68.8%) were randomized;
of these n¼13 had moderate OSA and n¼20 had severe OSA. Mean age was
60.6y; 22/33 subjects (66.7%) were age �45 to <65y and 11/33 (33.3%)
were �65 to �90y. During total sleep time, mean baseline SpO2 was 93.5%
and mean AHI for moderate OSA and severe OSA groups together (n¼33)
was 44.2. No significant difference was found in AHI (least squares mean
[LSM]) after a single dose or multiple doses of LEM10 versus PBO in sub-
jects with moderate (single: LEM10, 31.49; PBO, 32.41, P¼0.818; multiple:
LEM10, 34.66; PBO, 37.16, P¼0.442) or severe (single: LEM10, 48.22; PBO,
52.69, P¼0.172; multiple: LEM10, 51.48; PBO, 51.15, P¼0.902) OSA. LEM10
versus PBO was also not significantly different for SpO2 (LSM with mod-
erate [single: LEM10, 93.68; PBO, 93.86, P¼0.696; multiple: LEM10, 93.74;
PBO, 93.86%, P¼0.784] or severe [single: LEM10, 92.57; PBO, 92.65,
P¼0.841; multiple: LEM10, 92.63; PBO, 93.02, P¼0.283] OSA). Further-
more, no significant difference was found in percentage of total sleep time
during which SpO2 was below the thresholds of <90%, <85%, <80% for
LEM10 vs PBO following a single dose (P¼0.694, P¼0.134, P¼0.195,
respectively) or multiple doses (P¼0.481, P¼0.711, P¼0.699, respectively)
in subjects with moderate or severe OSA.
TEAEs were higher with LEM10 (18.2%) versus PBO (9.1%). One subject did
not complete treatment due to an adverse event unrelated to LEM10
(COVID-19). Overall, LEM was well tolerated, and most TEAEs were mild.
Conclusion: As objectively measured by AHI and SpO2 during TST, LEM, a
DORA, demonstrated respiratory safety with single and multiple dosing in
subjects with moderate and severe OSA, and was well tolerated.
Acknowledgements: Supported by Eisai, Inc.

RETHINKING NAP CULTURE? IMPACT OF DAYTIME SLEEP ON
NIGHTTIME SLEEP AND TOTAL SLEEP DURATION IN CHINESE
PATIENTS WITH INSOMNIA

Y. Hu 1, Y. Xu 2, F. Barwick 2. 1Beijing Normal University, Psychology, Beijing,
China; 2 Stanford Sleep Medicine Center, Redwood City, United States

Introduction: Napping is often considered beneficial in Chinese culture.
Yet from a sleep biology perspective, daytime sleep can interfere with
nighttime sleep by reducing homeostatic sleep drive and increasing
wakefulness at night. This raises the question of how to make appropriate
recommendations regarding napping for Chinese patients with insomnia.
In this study, a group of Chinese patients with insomnia who completed
Cognitive Behavioral Therapy for Insomnia (CBT-I) were followed inten-
sively to examine the effects of daytime naps on nighttime sleep and total
sleep duration.
Materials and Methods: Patients with insomnia (N¼34), as confirmed by
clinical evaluation and Insomnia Severity Index score >10, completed 4
sessions of weekly group CBT-I conducted in Mandarin via telehealth.
Participants completed daily sleep logs including self-reported nighttime
sleep duration, sleep onset latency, wake after sleep onset, daytime nap
duration, total sleep time across 24 hours, and daily stress levels. Multi-
level structural equation modeling was used to examine within-person
and between-person effects of daytime napping on nighttime sleep and
24-hour sleep duration.
Results: All variables showed remarkable within-person variation, with
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ICCs ranging from 0.21 to 0.58, indicating that more than 40% of the
variance was within individuals. Multilevel models suggested that daytime
napping significantly predicted nighttime sleep. Specifically, after con-
trolling for daily stress levels, longer daytime naps were associated with
longer nighttime sleep latency (B¼0.104, SE¼0.048, p¼.030), more wake
after sleep onset (B¼0.063, SE¼0.034, p¼.061, marginal), lower sleep ef-
ficiency (B¼-0.144, SE¼0.043, p¼.001) and shorter sleep duration (B¼-
0.069, SE¼0.042, p¼.097, marginal) at the within-person level. Napping
also had a significant effect on sleep duration at the between-person level,
with people who took shorter daytime naps more likely to sleep longer at
night compared to those who took longer daytime naps (B¼-0.445,
SE¼0.196, p¼.023). However, total sleep time across 24 hours was equiv-
alent in both groups.
Conclusions: In this sample of Chinese participants with insomnia who
completed CBT-I, daytime napping negatively impacted nighttime sleep,
with longer daytime naps associated with poorer nighttime sleep, espe-
cially longer time to fall asleep and poorer sleep efficiency. As well, those
who took longer naps showed shorter nighttime sleep duration compared
to those who did not nap or took shorter naps but showed equivalent sleep
duration across 24 hours. These findings provide insight into whether it
makes sense to promote “nap culture” in Chinese patients with insomnia.
The results suggest that a flexible approach to accommodating nap culture,
along with education about the impact of daytime napping on nighttime
sleep and total sleep duration, may be more appropriate, as it respects
cultural differences as well as individual autonomy.

SLEEP DISORDERS & FATIGUE IN CANCER e RESULTS OF A
MULTICENTRE STUDY

A. Dr. Büttner-Teleaga 1,2. 1 Institute of Cognitive Science, Woosuk University,
Samrye-up, Korea, Republic of; 2University Witten-Herdecke, Department of
Psychiatry, Witten, Germany

Introduction: Fatigue and sleep disorders, especially Insomnia, are very
common in different kinds of cancer, but their prevalence and incidence
are not well known. Fatigue and / or disturbed sleep in cancer can be
caused by different reasons and usually appears as comorbid disorder to
different somatic, psychiatric diagnosis, psychological disturbances and
treatment methods.
Despite many advances in psycho-oncological research and care, struc-
tured psycho-oncological care through psycho-oncological services (POD)
is currently not sufficiently established in the German Comprehensive
Cancer Centers (CCC).
The multicentre project should research the psycho-oncological coun-
seling and care in the various cancer centers from an individual as well as
structural point of view. The project was a cooperation with all 13 German
CCCs.
In the study, the psychosocial stress in the patients was systematically
determined, the need and the concerns of the patients for psycho-onco-
logical help was researched for the users as well as the non-users of psy-
cho-oncological support. The various criteria were recorded over four
measurement times.
Furthermore, special cancer-specific comobidities - such as insomnia, fa-
tigue and pain - were also recorded.
Methods: All patients with malignant tumor diseases, who were older
than 18 years and were being treated in one of the CCCs. Patient access was
coordinated by local cooperation partners Berlin, Dresden, Erlangen, Essen,
Frankfurt / a. M., Freiburg, Hamburg, Heidelberg, Cologne-Bonn, Nurem-
berg, Tübingen, Ulm and Würzburg. All cancer patients should gradually
receive psycho-oncological counseling and care. All endpoints of the study
protocol should be evaluated for T0 to T3 - including Cancer-related Fa-
tigue (CrF) and Insomnia.
The longitudinal multicenter study included 1,511 T1-patients with cancer
(58.2 % femalese 41.8 %males, mean age: 55.8 years; T3: N¼ 836). CrF was
measured by the EORTC-Fatigue. Socio-demographic and clinical data, as
well as psychological parameters (Distress Thermometer, PHQ-9, GAD-7,
SF-12, SSUK-9, Pain Scale and Insomnia Severity Index (ISI)), were assessed
at baseline (T1), even 6 months later (T2) and 12 months later (T3).
Results: In our sample, a high prevalence of relevant fatigue symptoms
(38.7 %, moderate and severe) and insomnia (insomnia symptoms: 49.4 %,
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ISI > 7; clinical insomnia: 12.8 %, ISI > 14) were found.
When fatigue was present at T1, this problemwas persistent after one year
in 28.4 %. However, significantly more women suffered from fatigue
symptoms.
The insomnia problemwas persistent after one year in 64 %. However, at T2
significantly more women suffered from insomnia symptoms (53.3%
women vs. 39.3% men; p ¼ .003).
Fatigue was associated with many clinical and psychological parameters,
especially with insomnia (r ¼ 0.5); even Insomnia was associated with
many clinical and psychological parameters, especially with fatigue (r ¼
0.5).
In all participants, levels of distress, depression, and anxiety decreased
from T1 to T2 (p's < 0.016).
Discussion: Cancer-related Fatigue (CrF) and Insomnia is a common in
cancer patients. Althoughmedical and psychological parameters improved
during the 12-month course of cancer treatment. The results show that
fatigue is highly persistent, especially in women. This indicates that
adequate support for those affected is needed.

SLEEP DISORDERS AND MENTAL HEALTH IN HOSPITAL WORKERS
DURING THE COVID-19 PANDEMIC: A CROSS-SECTIONAL
MULTICENTER STUDY IN NORTHERN ITALY

P. Proserpio 1, E. Zambrelli 2, A. Lanza 1, A. Dominese 3, R. Di Giacomo 3, R.
Quintas 3, I. Tramacere 4, A. Rubino 1, K. Turner 2, C. Colosio 5, F.
Cattaneo 1, M.P. Canevini 2,6, A. D'Agostino 7,6, E.C. Agostoni 1, G.
Didato 3. 1 Sleep Medicine Center, ASST Grande Ospedale Metropolitano
Niguarda, Department of Neuroscience, Milan, Italy; 2 Epilepsy Centre, Sleep
Medicine Centre, Childhood and Adolescence Neuropsychiatry Unit, ASST
Santi Paolo e Carlo, San Paolo Hospital, Milan, Italy; 3 Epilepsy Unit, Sleep
Disorders Unit, Fondazione IRCCS Istituto Neurologico Carlo Besta, Milan,
Italy; 4Department of Research and Clinical Development, Scientific
Directorate, Fondazione IRCCS Istituto Neurologico Carlo Besta, Milan, Italy;
5Occupational Health Unit, ASST Santi Paolo e Carlo, San Paolo Hospital,
Milan, Italy; 6Department of Health Sciences, Universit�a degli Studi, Milan,
Italy; 7Department of Mental Health and Addiction, ASST Santi Paolo e
Carlo, Milan, Italy

Introduction: From the beginning of the COVID-19 pandemic, healthcare
workers had to face unprecedented emergency needs associated with an
extraordinary amount of psychological distress. In this cross-sectional
multicenter study, we investigated sleep disturbances, and the level of
anxiety and depression among the healthcare and nonhealthcare staff of
three hospitals in Milan (Italy) during the COVID-19 outbreak. Moreover,
we explored potential predisposing factors for affective symptoms and
poor sleep.
Materials and Methods: Between June and July 2020, we administered an
online questionnaire to evaluate the presence of sleep disorders (Pitts-
burgh Sleep Quality Index), insomnia (Sleep Condition Indicator), anxiety
(State Trait Anxiety Inventory) and depression (Beck Depression In-
ventory-II). We used univariate and multivariate analysis to evaluate the
association between the personal conditions and sleep and affective
disorders.
Results: The 964 participants reported high rates of sleep disorders (80.3%)
- mainly insomnia (30.5%) - anxiety (69.7%) and depression (32.8%). The
multivariate analysis showed a strong association of sleep disorders,
especially insomnia, with female gender (p¼0.004), divorced marital sta-
tus (p¼0.015), self-isolation (p¼0.037), and chronic diseases (p¼0.003).
Anxiety was significantly associated with teleworking (p¼0.001), while
depressive symptoms were associated with self-isolation (p¼0.028),
modified work schedules (p¼0.03) and chronic diseases (p¼0.027).
Conclusions: In hospital workers, the high prevalence of sleep and psy-
chiatric symptoms during the COVID-19 outbreak appears to be deter-
mined mainly by modifications of personal or work habits. Teleworking
was associated with increased anxiety. An accurate planning of hospital
activities and a psychological support are needed to prevent and manage
sleep and mental disorders.
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SLEEP DISTURBANCE AND AGGRESSION INCIDENTS IN SECURE MENTAL
HEALTH SETTINGS

I. Hartescu 1, P.M. Gardiner 1, A. Girardi 2, K.C. Breen 2, A.
Roychowdhury 2, P.M. Wallang 2, K. Morgan 1. 1 Loughborough University,
School of Sport, Exercise and Health Sciences, Loughborough, United
Kingdom; 2 St Andrews Healthcare, Research & Innovation, Northampton,
United Kingdom

Introduction: Insomnia symptoms are a prevalent transdiagnostic feature
of psychiatric disorders. Within secure (forensic) psychiatric settings,
insomnia symptoms have also been associated with the occurrence of
aggressive incidents, with disinhibitory fatigue proposed as a causal
mechanism. Research on sleep-related patient incidents is limited by small
sample sizes, low reliability of incident recording, and the under-repre-
sentation of women. The present study assessed relationships between
sleep disturbance and electronically recorded adverse incidents in a large
sample male and female patients in a UK secure psychiatric setting.
Materials and Methods: 756 patients (361 female, 395 male) participated.
At baseline and follow-up (at least 30 days after baseline) those who: a)
responded “Often” or “All of the time” to the ReQol-20 item “Over the last
week, I had problems with my sleep”; and b) consumed hypnotic drugs on
at least 3 nights over the same 1-week period, were defined as ‘seriously
sleep disturbed’. Frequency and severity of adverse incidents (involving
aggression, self-harm, or hospital security) was extracted from patient
records. Risk was assessed in binary logistic regression models with the
occurrence of at least one adverse incident during the 1-week baseline or
30-day follow-up period as dependent. Covariates were: serious sleep
disturbance; gender; quintile age-group (18 to 47+); anxiolytic use;
neuroleptic use; antidepressant use; and two interaction terms for age or
gender by serious sleep disturbance. Prospective associations with adverse
incidents among new cases of sleep disturbance (reporting sleep distur-
bance only at follow-up) and ‘good sleepers’ (reporting no sleep distur-
bance at either assessment) were analysed using chi-squared.
Results: At baseline, 42% of patients (179 female and 137 male) were
categorised as ‘seriously sleep disturbed’; 19% of patients were involved in
adverse incidents. Sleep disturbance and female gender were indepen-
dently associated with a significantly elevated risk of adverse incidents in
the baseline models (X2 ¼ 10.0, df ¼1, p < 0.01, and X2 ¼ 37.9, df ¼ 1,
p<0.001, respectively). In the follow-up models, sleep disturbance and
gender significantly interacted to elevate incident risk (OR¼ 0.23; 95% CI¼
0.07-0.83; p<0.0). At follow-up, new cases of sleep disturbance showed the
highest level of participation in adverse incidents (X2 ¼ 10.0, df ¼ 3,
p<0.05), while ‘good sleepers’ (no sleep disturbance at baseline or follow-
up) showed both the lowest participation in, and the lowest impact scores
resulting from adverse incidents (X2 ¼ 8.45, df ¼ 3, p<0.05).
Conclusions: Risk of adverse incidents is significantly increased by
disturbed sleep. This risk is amplified in female patients, and, longitudi-
nally, in those patients acquiring new disturbed sleep symptoms. Both the
prevention of new sleep disturbance incidents, and the appropriate
treatment of existing sleeping problems could help reduce adverse in-
cidents among inpatients in secure psychiatric environments.

SLEEP QUALITY AND MORTALITY IN COMORBID INSOMNIA AND SLEEP
APNEA: A 10-YEAR FOLLOW UP COMPARATIVE STUDY ON THE
POLYSOMNOGRAPHIC FEATURES

S. Abd ElHafeez 1, J. Mekki 2, I. Rocha 3, C. Salles 4, M. Meira e
Cruz 5,6,4. 1High Institute of Public Health, Alexandria University,
Epidemiology Department, Alexandria, Egypt; 2 Faculty of Medicine,
Alexandria University, Neuropsychiatry Department, Alexandria, Egypt;
3Centro Cardiovascular da Universidade de Lisboa, Cardiovascular
Autonomic Function Lab 1649-028, Portugal; 4 International Center of
Clinical Sleep Medicine and Research, Bahiana School of Medicine and
Public Health, Salvador, Brazil; 5Centro Cardiovascular da Universidade de
Lisboa, Lisbon School of Medicine, Sleep Unit, Lisbon, Portugal; 6 European
Sleep Center, Lisbon, Portugal

Introduction: Co-morbid insomnia and sleep apnea (COMISA) is a prev-
alent disorder, which results in additive impairments to patients' sleep,
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cardiometabolic comorbidities and death .Although Insomnia and SDB as
isolated conditions have been focus of different clinical studies, there are
no reports focusing on their interactive role as in comorbid insomnia and
sleep apnea (COMISA) and the differences between them as regard the
sleep architecture. The aim of the current study is to assess the burden of
sleep disordered breathing and comorbid insomnia among patients sus-
picious of obstructive sleep apnea and the impact tehy have on sleep and
following them up in a cohort of Egyptian patients .
Materials and Methods: We conducted a follow up study among adult
patients ( 18 years or above) ,referred to the outpatient sleep clinic in the
Alexandria main university hospital during the period from 2010 to 2020 (
ten years).Patients with structural brain lesion , chronic pulmonary dis-
order , depression and anxiety were excluded. The data collected were
(demographic, clinical, and biochemical).The insomnia was classified
based on the DSM 5 criteria and subdivided by the Insomnia Severity In-
dex. Polysomnography was the tool to subclassify the severity of sleep
disordered breathing and the data were analyzed based on the AASM
2020. We used frequencies and means for qualitative and quantitative
variables as appropriate.
Frequency of cardiometabolic risk factors were assessed for both 3 con-
ditions insomnia , sleep apnea and cardiovascular comorbidites. Follow up
for 10 years for the outcomewas another objecyive.The studywas ended in
2020 or after the death of the participant .
The subjects of the study were subdivided into a control normal group ,
patients with isolatedsleep apnea, isolated insomnia and the fourth group
was COMISA.
Results: The study included 391 patients who were on average 52 year old
(±15), 53.5% were males, 20.2% were smoking, 22.3% had diabetes ,41.2%,
were hypertensive, 35.5 % with ischemic heart disease and 23.3% had ce-
rebrovascular stroke. 82.9% of patients suffered from both apnea and
insomnia while 7.9% complained of either one of them. There was a sig-
nificant association between sleep disorders with gender, total sleep time
in minutes, REM sleep percentages, sleep efficiency, and total arousal in-
dex, as well as highest heart rate in REM and lowest oxygen saturation. The
mortality rate in the COMISA subgroup was the highest, yet did not reach a
statistical significant threshold.
Conclusion: In this sample, patients with COMISA revealed the poorest
polysomnographic outcomes when compared with isolated conditions.
Given the relationship of PSG parameters with cardiometabolic outcomes
and morbidity and mortality rates, future studies should look for such
relationship inwider samples in order to confirm our findings. Meanwhile,
although lacking statistical significance, the suggestive finding on the
impact of COMISA in mortality, should benefit of further attention with an
improved analysis which will be implemented in the future for this
particular cohort.

SLEEP REACTIVITY AND POOR SLEEP IN ADOLESCENTS: A
LONGITUDINAL INVESTIGATION

M.-J. Kater 1, A. Werner 1, A. Lohaus 1, A. Schlarb 1. 1University Bielefeld,
Bielefeld, Germany

Introduction: Sleep reactivity, the vulnerability for disturbed sleep when
facing stressful experiences, is commonly researched in adults and is a risk
factor for insomnia. Sleep disturbances are also a widespread complication
in adolescence, which often becomes chronic and causes great daytime
impairments. Therefore, this study investigates the cross-sectional and
longitudinal associations of sleep reactivity, poor sleep, and daytime
complaints in adolescents.
Materials and Methods: 66 German adolescents (Mage ¼ 14.6 years, SD ¼
1.8, 60% female) participated at twomeasurement points, with about eight
months in between, in which they answered the Ford Insomnia Response
to Stress Test and a 14-days sleep diary. Cross-lagged structural equation
models tested for bivariate associations between sleep reactivity, sleep
quality, total sleep time, sleep latency, wake after sleep onset, waking
restored, daytime mood, and performance capability.
Results: The results indicate a moderate stability for sleep and a high
stability for sleep reactivity. Those adolescents with higher sleep reactivity
were more likely to have lower sleep quality, poorer mood, and were more
likely to perform worse, but not vice versa.
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Conclusions: These findings suggest that an increased stress-sensitivity of
the sleep system goes along with a lower subjective appraisal of one’s
sleep and more daytime difficulties. Adolescents with high sleep reactivity
are therefore a risk group for long-lasting sleep disturbances, which should
be targeted in interventions.

SLEEP SPINDLES CHARACTERISTICS AS A POTENTIAL PREDISPOSING
FACTOR IN INSOMNIA

C.H. Bastien 1, I.Y. Chen 2, D.C. Jarrin 3, C.M. Morin 1. 1Universit�e Laval, �Ecole
de psychologie, Quebec, Canada; 2University of California, Department of
Psychiatry and Human Behavior, Irvine, United States; 3Concordia
University, Department of Psychology, Montreal, Canada

Introduction: Hyperarousal is a core feature of insomnia and is associated
with deficient sleep protection mechanisms as reflected by altered sleep
spindle profiles. Emerging evidence suggested that elevated sleep reac-
tivity, as assessed by the Ford Insomnia Response to Stress Test (FIRST), is
associated with cognitive and physiological indices of hyperarousal,
conferring a higher risk for insomnia. To the best of our knowledge, no
study has investigated the role of sleep spindle as potential predisposing
factor to insomnia incidence. The present study aimed to compare sleep
spindles characteristics amongst individuals with insomnia and good
sleepers with high or low sleep reactivity.
Materials and Methods: Participants were 30 adults (M 26.5 years,
SD¼5.2; 70.1% female) with insomnia (INS; n¼10) and without insomnia.
Based on a median score of 20 on the FIRST, good sleepers were sub-
divided into those with high (HSR; n¼10) and low sleep reactivity (LSR;
n¼10). They underwent two consecutive nights of polysomnography (PSG)
recordings, including a screening/adaptation night and a stress condition
night. Spindle density (number of spindles per minute), duration (more
than 0.5 sec), frequency (in Hz), and amplitude (in mV) were calculated
during nonrapid eye movement (NREM) sleep stages N2 and N3 for both
nights. One-way ANOVAs were computed to compare group differences on
spindle characteristics
Results: While a mean number of spindles of 110.6 (SD: 93.7), mean
density/minute of 3.0 (SD: 1.5) and mean duration of 0.6 sec (SD: 0.1) were
observed throughout N2 and N3 amongst all three groups, mean spindles’
frequency and amplitude were respectively 13.1 (SD:.5) and 35.8 (SD: 9.9).
ANOVAs revealed that frequency (F¼28.9, p<.001) was significantly
different between groups; the HSR group showed a lower frequency than
both the LSR and INS groups. In addition, we found that amplitude differed
significantly between groups (F¼9.3, p¼<.001). Post-hoc analyses revealed
that HSR individuals displayed higher amplitude than LSR, no significant
differences were observed between HSR and INS. Surprisingly, the
observed significant between-groups differences were similar on both
nights.
Conclusions: The introduction of a stress protocol during the experi-
mental night did not impact spindle’s characteristics. Lower frequency and
higher amplitude observed in individuals with high sleep reactivity might
be reflective of a lack of consolidation and efficiency of the sleep spindle.
Altered sleep protection mechanisms might constitute premorbid
biomarker for insomnia vulnerability. Future research is required to
expand these preliminary findings.

STRUCTURAL BRAIN DIFFERENCES IN INDIVIDUALS WITH INSOMNIA
COMPARED TO GOOD SLEEPERS FOR VOLUME, THICKNESS, AND SHAPE

D. Kay 1, D. Cobia 1, B. Graul 1, H. Karim 2, S. Jarvis 3, J. Cornwell 1, C.
Junge 4, K. Madrid 1, H. Winiarski 1, J. Jones 1, D. Buysse 2. 1Brigham Young
University, Provo, United States; 2University of Pittsburgh, Pittsburgh,
United States; 3University of Georgia, Athens, United States; 4 Indiana
School of Medicine, Indianapolis, United States

Introduction: Structural brain differences in individuals with insomnia
are anticipated based on genome-wide analysis. Tissue or cell-type gene
sets predict structural alterations in several cortical and subcortical regions
including the anterior cingulate, medial frontal gyrus, basal ganglia, hy-
pothalamus, and cerebellar hemispheres. Structural imaging studies have
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identified altered volume, thickness, and shape in association with
insomnia in numerous areas. However, neuroimaging studies have yielded
inconsistent and contradictory findings in terms of location and direction
of alterations. This study sought to investigate structural differences in a
well-characterized sample of individuals with primary insomnia (n ¼ 58)
compared to controls (n ¼ 67) using high-dimensional surface-based
mapping procedures. It was hypothesized the insomnia group would
demonstrate altered cortical thickness and localized volume differences in
deep brain structures relative to the control group in regions predicted by
prior genetic analyses.
Materials and Methods: Insomnia diagnosis was established using a
structured clinical interview per Diagnostic and Statistical Manual of
Mental Disorders, 4th edition (DSM-IV) criteria. Participants completed
either a 1.5 Tesla (T) three-dimensional volumetric spoiled gradient
recalled echo pulse sequence or a magnetization-prepared rapid acquisi-
tion with gradient echo pulse sequence at 3T. The 1.5 and 3T scans were
harmonized for scanner effects using ComBat procedures that preserved
the biological variation for age, sex, group, depression, and anxiety. Re-
gions of interest (ROIs) were derived from the prior genome-wide analysis
described above. We also investigated other brain regions implicated from
prior neuroimaging studies including the hippocampus and thalamus.
Image processing included the FreeSurfer toolkit and large-deformation
diffeomorphic metric mapping. Group (insomnia vs. control) differences in
volume, thickness, and shape deformation were determined using
repeated-measures analysis of variance (ANOVA), multivariate ANOVA,
and vertex-wise contrasts.
Results: Compared to controls, the insomnia group demonstrated signif-
icantly lower cortical thickness in the anterior cingulate (F1,123 ¼ 4.82,
p¼0.03). The insomnia group also demonstrated greater cerebellar (F1,123¼
5.20, p¼0.02) and posterior hypothalamic (F1,123 ¼ 4.97, p¼0.03) volume
relative to controls. Finally, insomnia also showed significantly greater
inward shape deformation in the head of the right caudate (F10,114 ¼ 2.12,
p¼0.03) and exaggerated outward deformation of the right hippocampus
(F10,114 ¼ 1.93, p¼0.05) compared to controls.
Conclusions: Results support the presence of insomnia-related structural
alterations in regions implicated by tissue and cell-type gene sets associ-
ated with those regions. These regions are major hubs of conscious
awareness and sensory processing (e.g., ACC), thermoregulation and his-
taminergic production (i.e., posterior hypothalamus), episodic memory
(i.e., hippocampus), and REM and NREM sleep regulation (i.e., caudate),
processes likewise implicated in the etiology of insomnia.
Acknowledgments: Protocols used in this study were supported by fed-
eral grants including the National Heart, Lung, and Blood Institute
(HL65112) and National Institute of Mental Health (MH24652, MH61566).

SUBTYPING OF INSOMNIA DISORDER ON PREDICTION OF TREATMENT
RESPONSE TO E-BASED COGNITIVE BEHAVIORAL THERAPY FOR
INSOMNIA IN YOUTH

S.-J. Chen 1, J.-Y. Que 2, N.Y. Chan 1, L. Shi 2, J.-H. Zhang 3,1, S.X. Li 4,5, J.W.Y.
Chan 1, C.C. Tsang 1, W.-Z. Huang 2, L. Lu 2, Y.K. Wing 1. 1 Li Chiu Kong
Family Sleep Assessment Unit, Department of Psychiatry, Faculty of
Medicine, The Chinese University of Hong Kong, Hong Kong SAR, China;
2 Peking University Sixth Hospital, Peking University Institute of Mental
Health, NHC Key Laboratory of Mental Health (Peking University), National
Clinical Research Center for Mental Disorders (Peking University Sixth
Hospital), Peking University, Beijing, China; 3Guangdong Mental Health
Center, Guangdong General Hospital and Guangdong Academy of Medical
Sciences, Guangzhou, Guangdong, China; 4Department of Psychology, The
University of Hong Kong, Department of Psychology, Hong Kong SAR,
China; 5 The State Key Laboratory of Brain and Cognitive Sciences, The
University of Hong Kong, Hong Kong SAR, China

Introduction: Insomnia disorder in youth is characterized by a high de-
gree of phenotypic heterogeneity, which is related to its comorbidity with
mental problems. Subtyping insomnia disorder based on comorbid psy-
chopathology may help to understand differential treatment response so
as to maximize treatment effects. Thus, we aimed to identify subgroups of
insomnia disorder through data-driven analysis and evaluate the treat-
ment response of different subgroups towards e-based cognitive behavior
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therapy for insomnia (e-CBT-I) in youth.
Materials and Methods: In this study, Chinese youth (aged 15-25) with
diagnosed insomnia disorder were randomly assigned (1:1) to 6-week e-
CBT-I or e-based health education (e-HE as control), and assessed at
baseline, post-intervention, 6-month and 12-month later. Subgroups of
insomnia disorder were discriminated by latent class analysis. In the latent
class model, baseline characteristics of participants, including insomnia,
depression and anxiety symptoms, suicidality, fatigue, sleep beliefs and
chronotype preference, were used to determine the subtype profile with
two conditions (e-CBT-I and e-HE) and outcome variable (Insomnia
Severity Index score at post-intervention) included as grouping variable
and covariate, respectively. This trial was registered in ClinicalTrials.Gov
(NCT04069247).
Results: A total of 559 participants were randomly allocated to e-CBT-I or
e-HE group. The latent class analysis was based on the initial sample of 449
participants (e-CBT-I: n ¼ 224; e-HE: n ¼ 225) who completed assess-
ments at post-intervention. Five insomnia disorder subgroups were
identified: 1) moderate insomnia with high level of suicidal ideation co-
morbid withmoderate depression and anxiety, 2) moderate insomniawith
moderate depression and anxiety only, 3) severe insomnia with moderate
depression and mild anxiety, 4) moderate insomnia with moderate
depression and mild anxiety, and 5) moderate insomnia with mild
depression and anxiety. In e-CBT-I group, the remission rate for insomnia
at post-interventionwas significantly lower in subgroup 1 (33%) compared
to subgroup 4 (70.1%) and 5 (76.9%). In addition, the remission and
response rates in both subgroup 1 and 3 did not differ significantly from e-
HE group, whereas the remission rate was higher in subgroup 4 and 5 than
controls. Althoughmajority of the youth in subgroup 2 also did not achieve
better remission after e-CBT-I intervention, the response rate of this sub-
group was significantly higher than controls.
Conclusions: The results suggested that insomnia disorder in youth can be
categorized into different subgroups by severity of insomnia, depression,
anxiety, and suicidality. High level of suicidality comorbid with moderate
depression and anxiety as well as severe insomnia comorbid with mod-
erate depression will predict poor response or treatment resistance in
youth receiving sleep intervention, such as e-CBT-I. The study highlights
the importance of further subtyping insomnia disorder especially on the
need for assessments of comorbid depression, anxiety and suicidality. Our
data suggests the need for personalizing e-based sleep intervention with
add-on modules on mood and suicide management for these subtypes.
Acknowledgements: Li Chiu Kong Family Sleep Assessment Unit,
Department of Psychiatry, The Chinese University of Hong Kong, Hong
Kong SAR and grant from National Natural Science Foundation of China
(no. 81761128036) supported this work.

TESTING AN INTERNET-DELIVERED INSOMNIA PROGRAM AMONG
FAMILY CANCER CAREGIVERS: USE, SATISFACTION, AND PRELIMINARY
EFFECTS

K. Shaffer 1, J. Glazer 1, K. Ingersoll 1, L. Ritterband 1. 1University of Virginia,
Center for Behavioral Health and Technology, Charlottesville, United States

Introduction: Family cancer caregivers experience insomnia at about
twice the rate of the general population, but have significant barriers to
accessing cognitive-behavioral therapy for insomnia (CBT-I). Delivering
CBT-I by the Internet may allow more caregivers to access this treatment.
This pilot study aimed to examine cancer caregivers’ use, satisfaction, and
treatment benefits, as well as the association of caregiving context with
these metrics, for an evidence-based Internet-delivered CBT-I program,
Sleep Healthy Using the Internet (SHUTi).
Methods: Family members who provided care to a cancer patient and who
endorsed significant sleep disturbance received access to SHUTi for 9
weeks. Program use was tracked as number of intervention ‘Cores’
completed of 6 total, and satisfaction was measured at post-assessment
(Client Satisfaction Questionnaire [CSQ]). At baseline and post-assessment,
caregivers reported insomnia symptoms (Insomnia Severity Index [ISI])
and completed 10 sleep diaries (sleep onset latency [SOL], wake after sleep
onset [WASO]). Characteristics of the caregiving context e time since
diagnosis, relationship to the care recipient, average time spent caregiving
per week, and caregiving stress and self-efficacy e were measured at
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baseline.
Results: Of the 14 enrolled caregivers, 7 have completed the study at the
time of abstract submission, 1 withdrew due to the patient’s death, and the
remaining 6 will complete by the end of 2021. Of study completers, care-
givers completed a median of 4 of the 6 total Cores (range¼ 0-6). Of the 6
participants who completed any SHUTi Cores, 3 reported on the CSQ that
most of their sleep needs were met and were generally satisfied with the
program, 4 reported that they would use SHUTi again, and all 6 reported
they would recommend SHUTi. On open-ended follow-up items, those
who were dissatisfied indicated reasons related to the program not
addressing caregiving-specific needs. Participants reported a large decline
in ISI scores (baseline M(SD)¼15.33(7.26); post M(SD)¼9(5.14); t(5)¼3.18,
p¼.02, d¼1.42), SOL minutes (baseline¼28.08(17.95); post¼15.44(10.75);
t(4)¼2.57, p¼.06, d¼1.29), and WASO minutes (baseline¼81.92(49.94);
post¼74.87(42.28); t(4)¼2.40, p¼.07, d¼1.20). There was an association
between number of Cores completed and time spent caregiving per week
(t(2.56)¼3.54, p¼.05): caregivers providing care for <20 hours/week
completed 5-6 Cores on average compared to those caring >20 hours/week
completing 2-3 Cores. Therewere no other associations between change in
number of Cores completed, overall CSQ score, or change in ISI scores, SOL,
or WASO with caregiving context factors (ps>.11). Results will be updated
pending final post-assessment data collection.
Conclusions: Preliminary data provide the first evidence that an Internet-
delivered CBT-I intervention developed for the general population can
produce significant sleep improvement among family cancer caregivers.
While caregivers generally reported treatment to be usable and satisfac-
tory even without tailoring, caregivers with greater time involvement in
care completed less of the intervention, and those who reported had
remaining sleep needs unaddressed by the program indicated that care-
giving-related tailoring would have been helpful. Further study is under-
way to understand what caregiver-specific tailoring is needed, and for
whom, to optimize the intervention for caregivers.
Acknowledgements: U.S. National Center for Advancing Translational
Sciences UL1TR003015, KL2TR003016; University of Virginia iTHRIV;
ClinicalTrials.org:NCT04661306.

THE EFFECT OF DIGITAL COGNITIVE BEHAVIOURAL THERAPY FOR
INSOMNIA ON SLEEP AND COGNITION: A RANDOMISED CONTROLLED
TRIAL

X. Omlin 1,2,3, R. Sharman 3, J. Schneider 3, K. Tse 3, C.A. Espie 3, S.D.
Kyle 3. 1University of Bern, University Hospital of Psychiatry and
Psychotherapy, Bern, Switzerland; 2University of Geneva, Hôpitaux
Universitaires de Gen�eve, Geneva, Switzerland; 3University of Oxford, Sleep
and Circadian Neuroscience Institute, Oxford, United Kingdom

Introduction: Insomnia is a highly prevalent sleep disorder characterised
by persistent problems with sleep initiation and maintenance, accompa-
nied by significant impairment to cognitive functioning. Digital cognitive
behavioural therapy for insomnia (dCBTI) has been shown to effectively
improve self-reported insomnia severity. However, the effect of dCBTI on
objective measures of sleep and cognition has not been systematically
investigated. The aim of this randomised controlled trial was to assess
objective and subjective measures of sleep and cognition in participants
with insomnia before and after undergoing a 10-week period of either
dCBTI or no treatment (wait-list (WLC)).
Materials and Methods: Thirty-three participants meeting diagnostic
criteria for insomnia were randomised to either dCBTI (n¼15; f¼14; mean
age 54.8 (standard deviation (SD): 8.1)) or WLC (n¼18; f¼13; mean age
53.1 (SD: 8.1)). All participants underwent three nights at the sleep labo-
ratory: one sleep disorder screening night, one assessment night prior to
the 10-week period (baseline), and one assessment night after the 10-
week period (post-assessment). During the treatment period the dCBTI
group received dCBTI (Sleepio program), whereas the WLC group received
no treatment. Sleep and cognition were assessed using PSG, a word-pair
task and self-reported questionnaires. Statistical analysis was performed
using an ANCOVA with multiple imputations with the baseline as a
covariant.
Results: At post-treatment the dCBTI group reported significantly better
subjective sleep compared to the WLC group (Sleep Condition Indicator:
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mean difference: 4.40 (standard error: 1.41); p-value¼0.002). However, no
significant differences in objective sleep (i.e. sleep architecture and sleep
continuity) were found between the groups (p-values ranging from 0.28-
0.94). In addition, no changes in cognition were observed (word-pair task;
p-value¼0.82).
Conclusions: Our findings show that dCBTI led to an improvement in
subjective but not objective sleep outcomes in participants with insomnia.
Furthermore, no significant changes in cognition were found after dCBTI.
These findings are in line with results from face-to-face CBTI reporting that
CBTI primarily improves self-reported sleep measures. In a next step we
will analyse sleep microstructure and EEG spectral data.
Acknowledgements: The researchwas supported by the National Institute
for Health Research (NIHR) Oxford Biomedical Research Centre (BRC) and
the Dr Mortimer and Theresa Sackler Foundation. The views expressed are
those of the authors and not necessarily those of the NHS, the NIHR or the
Department of Health.

THE EFFECTS OF COGNITIVE BEHAVIOUR THERAPY FOR INSOMNIA AND
CONTINUOUS POSITIVE AIRWAY PRESSURE ON NEUROCOGNITIVE
FUNCTIONING IN INDIVIDUALS WITH COMORBID INSOMNIA AND
SLEEP APNEA (COMISA)

A. Turner 1, A. Jones 2, J. Ong 3,4, A. Tu 3,5, M. Crawford 6. 1University of
Miami, Department of Psychiatry & Behavioral Sciences, Transitional Sleep
& Circadian Sciences, Miami, United States; 2 Swansea University,
Department of Psychology, Swansea, United Kingdom; 3Northwestern
University Feinberg School of Medicine, Department of Neurology, Center
for Circadian and Sleep Medicine, Chicago, United States; 4Nox Health,
Atlanta, United States; 5Northwestern University Feinberg School of
Medicine, Department of Medical Social Sciences, Chicago, United States;
6University of Strathclyde, Psychological Sciences and Health, Glasgow,
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Introduction: Neurocognitive impairments have been reported in in-
dividuals with OSA and insomnia separately, however, the evidence for
impairment in comorbid insomnia and OSA (COMISA) is much less
abundant and the evidence for the efficacy of treatment in reversing the
neurocognitive impairment is inconclusive. We aimed to evaluate the
benefits of treatment on neurocognitive performance.
Methods: COMISA participants (n¼45; 51.1% female; mean
age¼52.07±13.29) from a 3-arm randomized clinical trial combining CBT
and CPAP concurrently or sequentially, completed neurocognitive testing
at baseline and before and after treatment. From this, we could deduce the
effects of CBT alone, CPAP alone and combined treatment (CBT+CPAP).
Bayesian mixedmodel analyses were conducted to assess the effect of each
treatment (CBT-I alone, CPAP alone, CBT-I+CPAP) compared to baseline and
the combined treatment option against CPAP alone. Since we compared
the treatment combinations to everyone’s baseline, all analyses included
both within and between comparisons. To control for this, we used a
mixed-methods structure and included the variation between individuals
as a random effect. Age, gender, race, total sleep time and sleepiness were
covariates. Some variables (e.g., reaction time) were reversed so that
higher scores indicated better performance.
Results: Baseline neurocognitive functioning (working memory, vigilance/
attention, verbal memory, associative ability, and executive functioning)
was worse compared to normative values reported in the literature. Sores
after receiving CBT-I alone were compared to baseline scores. In only 4 of
13 neurocognitive markers CBT-I was superior to baseline, indicating that
after CBT-I, individuals had mostly poorer neurocognitive performance
compared to baseline. The probability of superiority (ProS, the probability
of the superiority of treatment over baseline) varied from 10-70%. Non-
superiority of CBT-I compared to baseline (worse performance) was
considerable (Cohen’s d>1) for working memory in particular. When
comparing CPAP alone to baseline, 11 of the 13 markers were higher after
treatment compared to baseline. ProS varied from 5-99%. Superiority of
CPAP was considerable (Cohen’s d>1) for associative ability, executive
functioning, verbal memory (delayed recall) and working memory.
Comparing CBT+CPAP to baseline generated almost identical results to the
CPAP only comparisons (except that treatment was superior to baseline in
9 of the 13 markers). When comparing CBT+CPAP to CPAP alone,
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neurocognitive scores were higher on only 4 of the 13 comparisons; ProS
varied from 16-64%. Non-superiority of CBT+CPAP over CPAP alone was
considerable (Cohen’s d>1) for working memory and associative ability.
Conclusions: After receiving CBT-I alone neurocognitive performance is
poorer than at baseline. If combined with CPAP, neurocognitive perfor-
mance is poorer than after CPAP alone. These patterns are particularly
pronounced for working memory and associative ability, and may be a
result of sleep restriction therapy (a component of CBT-I), which is asso-
ciated with a temporary reduction in total sleep time. COMISA patients
require close monitoring, especially when undergoing CBT-I. These effects
may only be temporary (our follow-up were only 60 or 90 days) and thus,
need to be replicated over longer periods.
Acknowledgements: This study was funded by an NIH supplemental grant
to support diversity in health-related research.

THE EUROPEAN PORTUGUESE VERSION OF THE DYSFUNCTIONAL
BELIEFS AND ATTITUDES ABOUT SLEEP SCALE (DBAS-30): EXPLORING
ITS RELIABILITY AND DIMENSIONALITY
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Gomes 2,3. 1University Hospital Centre of Coimbra, Sleep Medicine Centre,
Coimbra, Portugal; 2University of Coimbra, Faculty of Psychology and
Educational Sciences, Coimbra, Portugal; 3University of Coimbra, Center for
Research in Neuropsychology and Cognitive Behavioral Intervention,
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Introduction: The Dysfunctional Beliefs and Attitudes about Sleep Scale
(DBAS) has become a core instrument for assessing sleep-related
cognitions.
The 30-item DBAS comprises five well-known dimensions. Although the
scale's internal consistency is satisfactory, some dimensions show low
internal consistency. Furthermore, studies failed to replicate its original
dimensional structure. This study aimed to examine the reliability of the
Portuguese version of the DBAS-30 and its original dimensions, and
explore the dimensionality of the scale.
Materials and Methods: After translation, back-translation and pilot
testing, the DBAS-30 was applied to a total of 824 participants (201 with
insomnia disorder from a Sleep Medicine Center [SMC] and 623 from the
community). Then, two groups were generated - Insomnia Group (IG) and
Normal Sleepers Group (NSG). The IG comprised 355 participants (261F,
94M), 18�age�85 years (47.90±13.25) combining 201 patients with
insomnia disorder from the SMC (129F, 72 M), 18�age�85 years
(49.98±13.36) and 154 individuals from the community (132F, 22M),
18�age�73 years (45.19±12.63) presenting sleep difficulties as evaluated
through a “yes-no” question and ISI scores �14. The NSG comprised 292
participants from the community (237F, 54M) 18�age�72 years
(39.90±13.88) without sleep problems (“yes-no” question and ISI<14).
Reliability was estimated by Cronbach’s coefficients. Factor structure was
assessed in IG by three different techniques: (1) Exploratory Factor Anal-
ysis (EFA) with Principal Axis Factoring followed by Direct Oblimin rota-
tion, (2) Principal Component Analysis followed by Promax rotation, using
Kaiser’s eigenvalues >1 and Cattell’s Scree plot, and (3) EFA with Parallel
Analysis followed by Direct Oblimin rotation using a Robust Diagonally
Weighted Least Squares (DWLS) technique.
Results: Cronbach's alpha was .89 demonstrating good internal consis-
tency. Item exclusion would not increase the scale reliability. Cronbach’s
alpha was .86 for IG, and it was also .86 for NSG. Regarding the original
dimensions of the scale, only the dimension “Consequences” presented
satisfactory internal consistency (a>0.70) both for the IG and the NSG.
We found different solutions for the DBAS-30 factor structure, depending
on the techniques used. The first analysis failed to reach convergence. The
second analysis yielded an 8-factor solution (total explained var-
iance¼57.4%), in which three are somewhat comparable to theoretical
original dimensions, while the others did not resemble any dimension. The
third analysis using the DWLS technique produced 3 interpretable factors
accounting for 46.4% of the total variance. Based on the content of the
factors, they were labelled as follows: F1 - "Aging and Hopelessness", F2 -
"Sleep Expectations", and F3 - "Consequences and Helplessness". Factors 1
and 3 revealed satisfactory (a¼0.74) and good (a¼0.86) internal
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consistency, while the value for factor 2 was lower (a¼0.51).
Conclusions: DBAS-30 PT appears to be a reliable tool for clinical practice
and research, including non-clinical samples. This study also adds to
research by suggesting a new and meaningful dimensionality of the DBAS-
30, supported by the most recent factor analysis techniques.
Acknowledgements: We are grateful to all participants involved in this
study.

THE FUNCTION OF BEDTIME PROCRASTINATION IN INDIVIDUALS WITH
CLINICAL INSOMNIA

H. Jeon 1, G. Kim 1, H. Nam1, S. Suh 1. 1 Sungshin University, Department of
Psychology, Seoul, Korea, Republic of

Introduction: Bedtime Procrastination (BP) is defined as the behavior of
going to bed later than intended, despite the absence of external factors.
Bedtime procrastination has been associated with various sleep problems
including insomnia. Behavioral principles assert that most problem be-
haviors are maintained because they fulfill a function. To date, there have
been no studies investigating the function of bedtime procrastination in
clinical insomnia patients.
Materials and Methods: This study was conducted in 80 adults (mean age
22.26±2.36 years, 80.0% females) with clinical insomnia selected based on
DSM-5 criteria. Participants who scored 33 or higher on the Bedtime
Procrastination Scale (BPS) and scored 15 or higher on the Insomnia
Severity Index (ISI) were included in this study. Functional analysis of
bedtime procrastination as a problem behavior was conducted with an
interviewer. Functional analysis consists of the following: Antecedents(A);
Behaviors(B), and Consequences(C). After functional analysis, responses of
the participants were classified into 7 categories as following: (1) emotion
regulation; (2) compensation; (3) social interaction and feelings of
belonging; (4) searching for information; (5) trying to fall asleep; (6)
feelings of accomplishment and (7) pleasure. These categories were
defined by interviewers discussing the functions of bedtime procrastina-
tion of each individual recorded on the recording tape based on previous
study. Datawas analyzed using descriptive statistics andmultiple response
analysis.
Results: As a result, data from 80 participants were used for analysis, but
since duplicate responses were allowed, the total frequency of responses
was 140. The sum of the response ratios for each item was 175.0%. Among
the total frequency of responses, the most common functions of bedtime
procrastination were emotional regulation (49.3%), compensation (14.3%)
and trying to fall asleep (10.7%).
Conclusions: These findings suggest that individuals with clinical
insomnia engage in bedtime procrastination mainly to regulate their
emotions and for compensation from the day, but also to try to de-arouse
and fall asleep. It is important to consider the functions of bedtime pro-
crastination, a factor that has emerged as an important clinical predictor,
when developing interventions for individuals with clinical insomnia.
Acknowledgements: This work was supported by the Ministry of Educa-
tion of the Republic of Korea and the National Research Foundation of
Korea (NRF-2018S1A5A8026807)

THE IMPACT OF ADDING QI-GONG TRAINING TO PHARMACOTHERAPY
IN POST COVID INSOMNIA .A PROSPECTIVE STUDY
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Elgharbawy 1, O. Elsayed 5. 1Alexandria University -Faculty of Medicine,
Neuropsychiatry, Alexandria, Egypt; 2 Faculty Of Physical Education For
Men, Abu Qir, Alexandria University., Department Of Fitness, Gymnastics
and Sports Shows, Alexandria, Egypt; 3Alexandria University -Faculty of
Medicine, Pulmonology, Alexandria, Egypt; 4Behmen Hospital,
Neuropsychiatry, Cairo, Egypt; 5Alexandria University -Faculty of Medicine,
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Introduction: The COVID19 pandemic affected the sleep of a large number
of patients who suffer from insomnia,especially in the post covid peri-
od.This affects their lives and does not improve easily after applying the
recommended guidelines for insomnia management such as sleep hygiene
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rules ,CBT and short term phamacotherapy (z-drugs) .Several studies came
recently to light; talking about the positive effect of Qi-gong exercises on
mental health and sleep disorders in particular.
The aim of this study is to evaluate adding Qi-gong training to pharma-
cotherapy on insomnia during the post covid period in Egyptian COVID-19
patients.
Materials and Methods: A simple selection of insomnia cases referred to
the sleep clinic at Elhadara University Hospital complaining of insomnia
following documented covid-19 infection.Patients less than 18 years were
excluded from the study as well as critically ill and hospitalized patients .
Theywere stratified according to the severity of covid infection into having
an asymptomatic ,mild ,moderate or severe .the study included106 cases
and 251 control subjects.
A good sleep history was taken as well as the insomnia severity scale was
performed( the arabic validated version ) to all cases on the first visit. All
cases were on sleep aids mainly the z drugs and all of them performed
simple Qi-gong training for two weeks besides sleep medications.Again a
post insomnia severity scale was done to all participants.
Results: There was a statistically significant difference between cases with
covid and thE control group as regard the severity at the baseline
sceening.(*P<0.001)
By comparing the pre and post training results there was a statistically
significant result both in the insomnia patients with COVID-19 (*P <0.000 )
and those without COVID-19 ( *P <0.000 ) , denoting the posisve effect of
the Qi-gong training.
The severity of infection affected the severity of insomnia : the milder the
infection the less the severity of insomnia.
Conclusions: The results showed a significant improvement in both; Post-
COVID-19 and non-post-COVID insomnia by 68.18% and 64.2 % respectively
in respnse to the Qi-gong training , with no difference between males and
females.
Acknowledgements: We acknowledge the help of the Sleep lab team at
the Hadara university hospital , Faculty of medicine and the team of the
department Of Fitness, Gymnastics and Sports at the faculty of Physical
Education .

THE INCIDENCE OF ABNORMAL DREAMS AND NIGHTMARES IN ADULTS
WITH INSOMNIA TREATED WITH LEMBOREXANT: RESULTS FROM TWO
PHASE 3 STUDIES

T. Roth 1, J. Yardley 2, K. Pinner 2, D. Kumar 3, J.Y. Cheng 3, M.
Moline 3. 1Henry Ford Hospital, Detroit, United States; 2 Eisai Ltd., Hatfield,
United Kingdom; 3 Eisai Inc., Woodcliff Lake, United States

Introduction: Abnormal dreams and nightmares have been reported by
patients with insomnia both before and after treatment with hypnotics.
Since dual orexin receptor antagonists (DORAs) such as lemborexant (LEM)
increase REM sleep, during which dream content is more likely to be
recalled, we assessed the frequency of reports of nightmares/abnormal
dreams in subjects treated with LEM during two Phase 3 studies. LEM is
approved in multiple countries including the United States, Japan, Canada
and Australia for the treatment of adults with insomnia.
Materials and Methods: Study 303 (SUNRISE-2; NCT02952820) was a 12
month, randomized, double-blind, placebo (PBO)-controlled (first 6 month
[Period 1]), phase 3 study that enrolled subjects aged �18 years with
insomnia disorder and Insomnia Severity Index (ISI) scores �15. During
Period 1, the safety analysis set (SAS) included: PBO, n¼319; LEM 5 mg,
(LEM5), n¼314; LEM 10 mg (LEM10), n¼314. Study 304 (SUNRISE-1;
NCT02783729) was a 1 month, randomized, double-blind, PBO- and
active-controlled (zolpidem tartrate extended-release 6.25 mg [ZOL-ER])
study of LEM5 and LEM10. The SAS included: PBO, n¼209; ZOL-ER, n¼263;
LEM5, n¼266; LEM10, n¼268.
Results: In Study 303 Period 1, 28/947 subjects (3.0%) reported nightmares
(n¼12; PBO, n¼1; LEM5, n¼4; LEM10, n¼7) or abnormal dreams (n¼17;
PBO, n¼6; LEM5, n¼7; LEM10, n¼4) as treatment-emergent adverse
events (TEAEs). In Study 304, 12/1006 subjects (1.2%) reported nightmares
(n¼4; PBO, n¼1; ZOL-ER, n¼0; LEM5; n¼2; LEM10, n¼1) or abnormal
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dreams (n¼8; PBO, n¼1; ZOL-ER, n¼3; LEM5, n¼0; LEM10, n¼4). 32/40
subjects (80.0%) reporting these events were female. In the LEM groups,11/
28 subjects (39.3%) reported the TEAE within 3 days of treatment initia-
tion. There were 2 TEAEs of nightmare/abnormal dreams during the PBO
run-in prior to randomization.
Conclusions: Abnormal dreams/nightmares were not common events in
either study. Incidence was slightly higher with LEM10 and higher in fe-
males, which was consistent with a greater proportion of females being
enrolled in both studies.
Acknowledgements: Supported by Eisai Inc.

THE MEDIATING ROLE OF NEURO-IMMUNE MARKERS IN THE LONG-
TERM ASSOCIATION BETWEEN INSOMNIA AND DEPRESSION: AN
EIGHT-YEAR FOLLOW-UP

A. Ballesio 1, A. Zagaria 1, C. Ottaviani 1, C. Lombardo 1. 1 Sapienza University
of Rome, Rome, Italy

Introduction: Robust meta-analytic evidence of longitudinal epidemio-
logical studies shows that insomnia (i.e., difficulties falling asleep or
maintaining sleep, non-restorative sleep) may be associated with future
onset of depressive symptoms in short- to medium-term follow-ups.
However, there is still a dearth of literature on the long-term association
between sleep disturbance and depression, and on the psychobiological
processes underlying this association. To address these gaps, this study
aimed to investigate the long-term association between insomnia and
depressive symptoms in older adults and ascertain whether this associa-
tion is mediated by neuro-immune markers.
Materials and Methods: Data analysis was conducted on 3998 partici-
pants aged 50 and above from the English Longitudinal Study of Ageing
(ELSA) across three waves of data collection. Conditional process analysis
was employed to estimate the association between insomnia symptoms
assessed in 2008/9 using the Jenkins sleep scale, and self-reported
depressive symptoms assessed in 2016/2017 using the Centre for Epide-
miological Studies-Depression (CES-D). Serum levels of high sensitivity C-
reactive protein (hs-CRP), white blood cell (WBC) count, and insulin like
growth factor-1 (IGF-1) measured in 2012/2013 were considered as me-
diators. Participants with sh-CRP values >10 mg/L were excluded from the
study since this could reflect current acute infection rather than chronic
inflammation. Analyses were adjusted for health-related and psychosocial
confounders including cardiovascular disease, age, co-habitation status,
alcohol intake, smoking, and baseline depression.
Results: Insomnia at baseline significantly predicted depression at eight-
year follow-up. Hs-CRP and IGF-1 significantly mediated the association
between insomnia and depression only in unadjusted analysis. When
adjusted for health-related and psychosocial confounders, simple slopes
analysis revealed that insomnia predicted higher hs-CRP only in partici-
pants with concomitant short sleep duration (#6 hours), as well as lower
IGF-1 independent of sleep duration. Also, hs-CRP directly predicted
depressive symptoms. WBC count did not significantly correlate with
insomnia in preliminary correlation analysis; thus, WBC count was not
considered in the mediation model.
Conclusions: Whilst insomnia resulted significantly associated with
depressive symptoms in a long-term follow-up, present data does not
provide robust evidence that increased inflammation may mediate this
association. Rather, present findings suggest that difficulties in sleep onset
and sleep maintenance may be associated with inflammation and
depressive symptoms only when coupled with short sleep duration. The
mediation role of further neuro-immune markers should be explored in
future longitudinal studies, including interleukin-6 (IL-6), and the brain-
derived neurotrophic factor (BDNF).
Acknowledgement: ELSA data is available in the UK Data Service. Blood
samples were analysed at the Royal Victoria Infirmary laboratory in
Newcastle upon Tyne, UK. Detailed information on biological data collec-
tion and analysis is reported in Sproston K, Mindell J. Health Survery for
England: methodology and documentation, vol. 2. Leeds: The Information
Centre; 2004.
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THE ROLE OF COGNITIVE EMOTION REGULATION STRATEGIES IN
EXPLAINING INSOMNIA SYMPTOMS IN ADOLESCENCE AND EARLY
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Introduction: Cognitive emotion regulation (CER) may be defined as the
cognitive way of managing emotional information and refers to the mental
side of the emotion regulation process. The association between mal-
adaptive CER strategies and psychopathological symptoms is widely
documented. However, the link with insomnia has been less thorough, and
there is even less evidence about the difference in these relationships
between young adults and adolescents. In this regard, neurological
changes that occur during adolescence might shape the use of more
advanced cognitive and emotional abilities with consistent differences in
the use of specific CER strategies. To address these gaps, we present the
results of two studies to examine the unique predictive power of each
cognitive ER strategy on insomnia in two samples of adolescents and
young adults.
Materials and methods: A convenience sample of 431 young adults aged
18e28 years (Mage ¼ 20.66, SD ¼ 2.21) was recruited among the Student
Community of Sapienza University of Rome. On the other hand, a total of
271 adolescents, aged 13-17 years (Mage ¼ 14.80, SD ¼ 0.59, 55.4% males)
were enrolled from two high schools in Rome. The Cognitive Emotion
Regulation Questionnaire (CERQ) and the Insomnia Severity Index (ISI)
were administered to assess CER strategies and insomnia symptoms. Nine
CER strategies were evaluated: putting into perspective, acceptance, pos-
itive refocusing, positive reappraisal, refocus on planning, rumination,
catastrophizing, self-blame and other-blame.
After a series of assumptions check, two hierarchical linear regression
models were implemented to assess the impact of CER on insomnia in both
samples. Gender was forced into the equation in the first step as control
variables, while the major set of CER entered in the second step.
Results: The final model accounted for approximately 15% of the variance
of insomnia symptoms among young adults. Specifically, after controlling
for the effect of gender, catastrophizing (b ¼ .130; p<.05), self-blame (b ¼
.181; p<.001), and putting into perspective (b ¼-.109; p<.05) significantly
predicted insomnia. On the other hand, the regression model explained
approximately 29% of the variance of insomnia in adolescents. After ac-
counting for gender, rumination (b ¼ .236, p<0.001) and catastrophizing
(b ¼ .195, p<0.01) were significant predictor of insomnia symptoms.
Conclusions: These findings corroborate the role of maladaptive CER
strategies as potential contributors of sleep quality impairment, as well as
the benefit of incorporating emotion regulation training in insomnia
intervention programs.We highlight that, differently fromwhat was found
in adolescents, adaptive CER strategies (i.e., putting into perspective) may
be relevant in preventing adults’ insomnia. Results are consistent with
research on the refinement of emotion regulation repertoire across the
lifespan, suggesting a general trend to increase adaptive CER strategies.
Future longitudinal studies are needed to infer the direction of the rela-
tionship of the use of emotion regulation strategies with insomnia
symptoms and investigate whether the contribution of CER strategies
changes depending on age-specific biological, social, or environmental
resources.

THINK POSITIVE: POSITIVE RUMINATION ASSOCIATION WITH BETTER
SUBJECTIVE SLEEP IS MEDIATED VIA REDUCED EMOTION
SUPPRESSION IN A NON-CLINICAL SAMPLE

I.S. Hairston 1,2. 1 Tel Hai Academic College, Psychology, Kiryat Shemona,
Israel; 2Haifa University, The Institute of Information Processing and
Decision Making, Haifa, Israel
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Introduction: Affect-focused emotion regulation strategies play a role in
subjective sleep quality. One type of affect-focused emotion regulation
strategy is rumination, which is also a key sign of insomnia. Rumination
was originally defined as perseverative negative thinking about personal
worries, their causes and their consequences, both triggered by- and
maintaining negative affect. However, recent research has further pro-
posed the concept of ‘positive rumination’ (PR), which refers to the ten-
dency to respond to positive affective states with repetitive cognitions of
positive content and valence.
According to the Cognitive Model of Insomnia, negative rumination (NR)
perpetuates insomnia as it is associated with sympathetic nervous system
arousal which interferes with sleep. There is evidence, however, that PR is
also associated with increased arousal, while protecting against symptoms
of anxiety and depression. Thus, in the context of insomnia, there are two
equally plausible hypotheses: [a] the tendency for cognitive perseveration
on either positive or negative emotionally-arousing cognitions, will be
associated with more insomnia symptoms; [b] alternatively, that NR will
be associated with more insomnia symptoms whereas PR will be associ-
ated with better subjective sleep quality.
The primary aim of the present study was to test these competing hy-
potheses, in a non-clinical sample, positing that the association between
rumination tendencies and insomnia symptoms is mediated by emotion
regulation strategies, namely reappraisal or suppression.
Materials and Methods: 354 participant (59% women), ages 18-50,
responded to online questionnaires regarding their sleep (Pittsburgh Sleep
Quality Index, [PSQI] and Insomnia Severity Index [ISI]), emotion regula-
tion questionnaire (ERQ) that categorizes two strategies: Reappraisal and
Suppression, NR (ruminative response scale [RRS]), PR using the positive
subscales of the Dampening and Positive Rumination (DPR), general health
and demographics.
Results: Although young and healthy, 72% scored above 5 on the PSQI. Of
respondents who scored above 5, 69% scored below 14 on the ISI scale,
classifying their symptoms as subclinical. Additionally, women had higher
scores on both ISI and PSQI scales (ps<.05), thus gender was entered as a
background variable. Due to the sample size, all correlations were statis-
tically significant. The ISI had ‘very weak’ negative correlations with the
ERQ Reappraisal subscale and with PR subscales of the DPR (Rs < 0.19), had
a ‘weak’ correlation with ERQ Suppression subscale (R¼.363), and ‘mod-
erate’ correlations with NR measures (DPR dampening: R¼.528; RRS:
R¼.596). ISI and PSQI had a ‘very strong’ correlation (R¼.840).
To test the primary hypothesis, separatemodels were tested for NR and PR.
Rumination was entered as a predictor, emotion regulation style (Reap-
praisal/Suppression) was entered as mediators, with ISI as the outcome
variable. For NR, there was a significant direct effect NR/ISI (b¼0.84,
p<.001) but indirect effects were not significant. For PR, the direct effect
was significant PR/ISI (b¼0.18, p¼.009), and only the indirect effect of
Suppression was significant (PR/suppression/ISI: b¼-0.32, p<.001).
Conclusions: The results suggest that positive rumination is also associ-
ated with insomnia symptoms, where higher positive rumination is linked
with reduced insomnia symptoms through reduced active suppression of
emotions.
Acknowledgements: The author thanks Ms. Lilach Portal

WHEN PROTOCOL DOES NOT WORK e EFFECTIVE TREATMENT OF
INSOMNIA WITH COGNITIVE-BEHAVIORAL THERAPY

J. Salbert 1, M. Kłosi�nska - Rogacka 1, A. Wichniak 1. 1 Institute of Psychiatry
and Neurology in Warsaw, Third Department of Psychiatry; Sleep Disorders
Center at the Institute of Psychiatry and Neurology in Warsaw, Warsaw,
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Introduction: Cognitive Behavioral Therapy for Insomnia (CBT-I) is the
first-line treatment of primary insomnia. Findings indicate that alone or in
combination with pharmacotherapy, CBTI is a highly effective intervention
(Jacobs et al. 2004). Still, some patients do not respond to this method.
How to address their needs?
A Transdiagnostic Sleep and Circadian Intervention (TranS-C) developed
by Allison G. Harvey and Daniel J. Buysse (2018) seems promising in
addressing more complex issues. It is based on a more flexible approach.
However, it still includes basic elements of the insomnia treatment,
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highlighted in the classical therapy protocol. This poster describes an
attempt to combine CBT-I and TranS-C ideas in a group therapy for patients
responding in a heterogeneous way to the intervention.
Method: The poster presents the course of treatment for patients with
insomnia. They have been qualified for 8-week cognitive-behavioral group
therapy for insomnia (CBT-I). During the therapy two patients were unable
to follow the protocol so the treatment had to be modified. The changes
introduced were inspired by the TranS-C model. Two TranS-C components
were put into practice : Cross-Cutting Module - Behaviour Change and
Motivation and Core Modules e Establishing Regular Sleep-Wake Times
and Correcting Unhelpful Sleep-Related Beliefs.
Results: It has been found that treatment modification in the case of those
two patients allowed resolving the deadlock in the therapy. Concentration
on generating motivation to change, modification of unhelpful beliefs and
establishing regular sleep and activity times enabled introduction of
crucial behavioural interventions in the course of treatment.
Conclusion: The various nature of sleep problems even in the case of the
same diagnosis induces searching for optimized treatment methods. There
are new therapeutic proposals e as TranS-C, combining traditional ele-
ments with flexibility. Does it mean the new will replace the old? It does
not seem so. The poster illustrates that you can derive from a variety of
available ideas and follow the general path of the protocol at the same
time. However, to not get lost it is advisable to keep the treatment struc-
ture and follow the therapeutic aim.
Riemann D, Baglioni C, Bassetti C et al. European guideline for the diag-
nosis and treatment of insomnia. J Sleep Res 2017;26:675-700
Jacobs GD, Pace-Schott EF, Stickgold R, OttoMW. (2004) Cognitive Behavior
Therapy and Pharmacotherapy for Insomnia: A Randomized Controlled
Trial and Direct Comparison. Archives of Internal Medicine;164(17):1888-
1896. doi:10.1001/archinte.164.17.1888.
Harvey AG, Buysse DJ. Treating Sleep Problems. A transdiagnostic
Approach. The Guilford Press, New York 2018

WHITE MATTER MICROSTRUCTURE BEFORE AND AFTER 6 WEEKS OF
INSOMNIA INTERVENTIONS

T. Bresser 1,2,3, J. Leerssen 1,2, S. H€olsken 1, J.C. Foster-Dingley 1, E.J.W. van
Someren 1,2,4. 1Netherlands Institute for Neuroscience, Sleep and Cognition,
Amsterdam, Netherlands; 2Vrije Universtiteit Amsterdam, Department of
Integrative Neurophysiology, Center for Neurogenomics and Cognitive
Research, Amsterdam, Netherlands; 3VU University Medical Center,
Department of Clinical Genetics, Amsterdam Neuroscience, Amsterdam,
Netherlands; 4Vrije Universtiteit Amsterdam, Department of Psychiatry,
Amsterdam, Netherlands

Introduction: Insomnia disorder is a common sleep disorder that poses a
high risk factor for developingdepressive symptoms. Insomnia interventions
such as cognitive behavioural therapy for insomnia (CBT-I) successfully
mitigate this risk and reduce insomnia severity. Whether interventions for
insomnia alter brain structure is not known. The key components of CBT are
training and learning. While intense training and learning can alter white
matter microstructural properties, few studies evaluated the effects of CBT
and only in other disorders. Using a longitudinal design, this study aimed to
determine whether different insomnia interventions affect white matter
microstructure in people with insomnia at high risk of developing depres-
sion. In addition, we studied the association betweenpre-interventionwhite
matter microstructure and treatment-elicited improvements in the severity
of insomnia and depression symptoms.
Materials and Methods: People fulfilling the DSM-5 criteria for Insomnia
Disorder (n¼117) participated in a randomized-control trial (registered
with the Netherlands Trial Register NL7359) comparing 6 weeks of no
treatment (NT) with therapist-guided digital CBT-I, or Circadian Rhythm
Support (CRS) , or their combination (CBT-I+CRS). Diffusion weighted im-
ages (3 Tesla) were acquired pre- and post-treatment. Diffusion tensor
models were fitted to estimate fractional anisotropy (FA) and mean
diffusivity (MD) as measures of white matter microstructure. We per-
formed whole brain analysis using tract-based spatial statistics (TBSS)
adapted for longitudinal studies combined with permutation-based
testing. Subsequently, we performed region of interest analysis in the 48
white matter tracts of the ICBM-DTI-81 white-matter atlas
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Results: CBT-I and CBT-I+CRS significantly reduced insomnia severity in-
dex scores (respectively d¼ -1.05, p < 0.001, d ¼ -0.87, p ¼ 0.002) and self-
rated inventory of depressive symptomology scores (respectively d ¼
-0.78, p¼ 0.001, d¼ -1.01, p < 0.001) compared to no treatment during the
1-year follow-up. However, TBSS revealed no significant clusters with
changes in FA or MD after CBT-I, CRS or CBT-I+CRS compared to the no
treatment group. None of the pre-treatment FA or MD measures signifi-
cantly predicted post-treatment outcome in ISI or IDS-SR. Subsequent ROI
analysis revealed significant lower MD within the right superior corona
radiata of the CBT-I+CRS group compared to the NT group after the inter-
vention (d ¼ -0.148, pFDR-value ¼ 0.043, n ¼ 112). But this did not correlate
with changes in ISI (R ¼ -0.03, p ¼ 0.88) or IDS-SR(R ¼ 0.23, p ¼ 0.30).
Conclusions: In spite of effectively reducing insomnia and depression
severity, 6weeks of insomnia interventions did not significantly alterwhite
matter microstructure in people with insomnia. Only subsequent ROI
analysis found lower MD in the right superior corona radiata showed after
CBT-I+CRS, but did not correlate with improvement in symptom severity.
Compared topreviously studiednonclinical learning and trainingprotocols,
clinical insomnia interventions are likely toobroad toeffectivelyelicitwhite
matter microstructural changes measurable with diffusion MRI.
Acknowledgements: This work received funding from the European
Research Council ERC-ADG-2014-671084. TB and JL have been supported
with an University Research Fellowships by Vrije Universiteit Amsterdam.

WORRY, RUMINATION AND INSOMNIA IN PATIENTS WITH CORONARY
HEART DISEASE -A CROSS-SECTIONAL STUDY WITH LONG-TERM
FOLLOW-UP

L.A. Frøjd 1, C. Papageorgiou 2,3, J. Munkhaugen 4,1, T. Moum 1, E.
Sverre 4,1, I.H. Nordhus 5,1, T. Dammen 6,7. 1University of Oslo, Department
of Behavioural Medicine, Oslo, Norway; 2 Priory Hospital Altrincham,
Cheshire, United Kingdom; 3University of Oslo, Psychological Institute, Oslo,
Norway; 4Drammen Hospital, Department of Medicine, Drammen, Norway;
5University of Bergen, Department of clinical psychology, Bergen, Norway;
6Oslo University Hospital, Division of mental health and addiction, Oslo,
Norway; 7University of Oslo, Institute of Clinical Medicine, Oslo, Norway

Introduction: Insomnia is prevalent and reported in up to 40% among
patients with coronary heart disease (CHD). It is associated with anxiety
and depression in these patients. Cognitive behaviour therapy for
insomnia (CBT-I) is the most effective psychological treatment for
insomnia, but generally only 30-40% achieve full remission and in older
patients (>60 years) only mild effect on sleep problems are reported.
Therefore, there is a need to develop effective psychological interventions
of insomnia in CHD patients. Worry and rumination are potential risk
factors for maintenance of insomnia, anxiety and depression that may be
modified by psychological treatment grounded in the Self-Regulatory
Executive Function model. However, the relationships between worry,
rumination, anxiety and depression and insomnia are not known. There-
fore, we investigated these relationships both cross-sectionally and
longitudinally among CHD patients.
Materials andMethods: This cross-sectional study consecutively included
1127 patients (median age 62 years, 21% females, acute myocardial
infarctionwas the index event in 79%) in 2014-15, and 686 participated in a
follow up study after 4.7 years. Data were gathered from hospital records
and self-report questionnaires comprising assessment of insomnia (Bergen
Insomnia Scale), worry (Penn State Worry Questionnaire), rumination
(Ruminative Responses questionnaire) and anxiety and depression (Hos-
pital Anxiety and Depression Scale). Pearson’s r and hierarchical multiple
blockwise logistic regression analyses were applied for predicting
insomnia at baseline and follow up.
Results: Insomnia was reported by 45% at baseline and 38% at follow up.
Insomnia correlated moderately with all other psychological factors (r
0.18-0.50, all p-values <0.001). Worry and rumination scores correlated
0.61 and both variables correlated moderately with insomnia at baseline
and follow-up. After adjustments for anxiety and depression, Odds Ratio
for insomnia at baseline were 1.27 (95% CI 1.08-1.50) per 10 points increase
of worry and 1.60 (95% CI 1.31-1.94) per 10 points increase of rumination,
whereas Odds Ratio for insomnia at follow-up were 1.28 (95% CI 1.05-1.55)
and 1.38 (95% CI 1.09-1.75) also per 10 points increase of worry and
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rumination. Anxiety remained significantly associated with insomnia after
adjustments for worry and rumination, but depression was no longer
significant.
Conclusions: Worry and rumination predicted insomnia both cross-
sectionally and prospectively above anxiety and depression. Future studies
may test psychological interventions that target these factors in CHD pa-
tients with insomnia.
Acknowledgements: The project was supported by the University of Oslo
and the Research Council of Norway (project no. 271555/F20).
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DISRUPTED SLEEP MODERATES THE ASSOCIATION BETWEEN
PSYCHOTIC-LIKE EXPERIENCES AND WORKING MEMORY IN YOUNG
ADULTS.

T.K. Hui 1, F.T.W. Cheung 1, S.X. Li 2. 1 Sleep Research Clinic and Laboratory,
The University of Hong Kong, Department of Psychology, Hong Kong, Hong
Kong; 2 The State Key Laboratory of Brain and Cognitive Sciences, The
University of Hong Kong, Hong Kong, Hong Kong

Introduction:Psychotic-likeExperiences (PLEs) refer topsychotic symptoms
in a subclinical population. Individuals with PLEs (e.g., increased bizarre ex-
periences) were found to have cognitive deficits, such as low working
memory capacity. Although growing literature has suggested the negative
effects of sleep disturbances on cognitive functioning, it remains unclear
whether poor sleep would exacerbate cognitive problems in people with
PLEs. The current study aimed to examine the moderating effect of sleep on
the association between PLEs and working memory in young adults.
Methods: A total of 64 university students (age ¼ 19.21 ± 1.5, % female ¼
76.6) were included in the analyses. Participants were free of any psychi-
atric disorders as ascertained by Mini International Neuropsychiatric
Interview (MINI). They completed the Community Assessment of Psychic
Experiences (CAPE) as a measure of PLEs, the Insomnia Severity Index (ISI)
and Pittsburgh Sleep Quality Index (PSQI) as measures of self-perceived
sleep quality, and 8-day actigraphy sleep monitoring, followed by a labo-
ratory-based assessment using a computerized n-back task and digit span
task to measure working memory. Weighted d prime (d’), which consid-
ered both hit and false alarm rates, was used to reflect the accuracy, while
Response time (RT) was calculated for only correct responses in the n-back
task. Sleep onset latency (SOL), wake after sleep onset (WASO), total sleep
time (TST), and sleep efficiency (SE) were derived from sleep diary and
actigraphy for analyses. Hayes’ PROCESS Macro version 4.0 was used to test
the moderating effect of sleep on the association between PLEs and
working memory performance.
Results: Total PLEs were associated with n-back RT at a marginal signifi-
cance (B ¼ -1.60, p ¼ .057). Moderation analyses indicated that most sleep
parameters significantly moderated in the association between total PLEs
and n-back RT. These included WASO measured by both actigraphy (B ¼
-.157, p ¼ .002) and sleep diary (B ¼ .669, p ¼ .014), sleep diary measured
by SOL (B ¼ .416, p ¼ .003), as well as TST (B ¼ .040, p ¼ .011) and SE (B ¼
.400, p ¼ .005) measured by actigraphy. Self-reported sleep quality (PSQI,
B¼-.556, p¼.510) and insomnia symptoms (ISI, B¼-.177, p¼.536) and other
parameters from sleep dairy and actigraphy did not significantly moderate
the association between PLEs and n-back RT. No significant associations
was found between PLEs and the performance on digit span task.
Discussion: The findings of the present study provided preliminary support
for the moderating effect of sleep on the relationship between PLEs and
working memory. Future studies should include a larger sample size and
utilizea longitudinaldesigntoexamine thecausalityof theseassociations.The
findings also implied the potential need for timely assessing and addressing
disrupted sleep in vulnerable young adults, especially those with PLEs.

INSOMNIA SYMPTOMS AFFECT FALSE MEMORIES PRODUCTION

S. Malloggi 1, F. Conte 2, O. De Rosa 2, N. Cellini 3, I. Di Iorio 1, G. Ficca 2, F.
Giganti 1. 1University of Florence, Department of NEUROFARBA, Florence,
Italy; 2University of Campania “Luigi Vanvitelli”, Department of Psychology,
Caserta, Italy; 3University of Padova, Department of General Psychology,
Padova, Italy
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Introduction: It has been shown that false memories production is
increased when memory of word lists is tested after experimental sleep
deprivation compared to normal night sleep (Diekelman et al., 2008;
Verma & Kashyap, 2019). Instead, the influence of poor sleep quality on
false memories formation in populations with impaired sleep has not yet
been addressed. In individuals with insomnia, poor sleep is also accom-
panied by several cognitive impairments involving prefrontal functioning
that could affect source-monitoring processes and contribute to false
memories production (Ballesio et al., 2018). Therefore, the aim of this study
is to compare false memories production between individuals with
insomnia symptoms and good sleepers, also addressing their executive
functioning and source monitoring ability.
Materials and Methods: Thirty-two individuals with insomnia symptoms
(IN group; 11M; age:24.4±4.0), screened through the Insomnia Severity
Index (ISI, Bastien et al.,2001) and the Pittsburgh Sleep Quality Index (PSQI,
Buysse et al.,1989), and 37 good sleepers (GS group; 10M; age:25.3±4.89)
were administered the Deese-Roediger-McDermott paradigm (Roediger &
McDermott,1995). Participants completed an immediate free recall test
and a recognition test after listening to 16-word lists, each made up of 15
words semantically related to a non-presented critical lure word. On a
separate day, participants also underwent a cognitive assessment
including the WAIS-IV’s working memory subtests (Wechsler, 2008), the
Stroop task, and a Source-Monitoring Test (SMT).
Results: At the immediate free recall test, the IN group produced a higher
number of non-presented critical lures and intrusions (i.e. unstudied
words not semantically related to the critical lure) compared to the GS
group (p¼.006 and p¼.002, respectively), whereas no differences between
groups were observed for veridical memories (i.e. correctly recalled
studied words). No between-groups differences emerged at recognition
testing. Furthermore, the IN group showed a lower workingmemory index
(WMI) than the GS group (p¼.014). Correlational analysis revealed that: a)
the number of veridical memories negatively correlated with reaction
times at the Stroop task (r¼-.29, p¼.016) and with the number of correct
responses at the SMT (r¼.31, p¼.010); b) the number of lures was nega-
tively associated with WMI (r¼-.31, p¼.009); c) the number of intrusions
positively correlated with Stroop reaction times (r¼ .29, p¼.016) and
negatively with the number of correct responses at the SMT (r¼-.32,
p¼.007); d) the number of false recognitions negatively correlated with
WMI (r¼-.44, p<.001). Moreover, both the number of lures and of in-
trusions showed positive associations with PSQI (p¼.023, p¼.05, respec-
tively) and ISI scores (p¼.037, p¼.014, respectively).
Conclusions: Our data show that poor sleep quality promotes false
memories production at immediate free recall but not at recognition
testing, suggesting that an impairment of executive functioning in in-
dividuals with insomnia symptoms mainly affects more cognitively
demanding tasks. Results from our correlational analyses also support the
hypothesis that the impact of poor sleep on false memories production is
mediated by impairments in executive functioning. Finally, the association
of ISI and PSQI scores with false recall suggests that the process of false
memories formation is modulated by the degree of sleep impairment.

INVESTIGATING CHANGES IN COGNITION ASSOCIATED WITH THE USE
OF CPAP IN COGNITIVE IMPAIRMENT AND DEMENTIA: A
RETROSPECTIVE STUDY

Y. Costa 1,2, A. Lim 1,2, K. Thorpe 3, S. Mitchell 1,2, M. Masellis 1,2, B. Lam 1,2, S.
Black 1,2, M. Boulos 1,2. 1University of Toronto, Institute of Medical Science,
Toronto, Canada; 2 Sunnybrook Health Sciences Centre, Hurvitz Brain
Sciences Program, Sunnybrook Research Institute, Toronto, Canada;
3University of Toronto, Dalla Lana School of Public Health, Toronto, Canada

Introduction: Obstructive Sleep Apnea (OSA) manifests as recurrent
obstruction of the upper airway during sleep. OSA, prevalent in patients
with cognitive impairment, is an independent risk factor for dementia and
cognitive decline. Continuous Positive Airway Pressure (CPAP), which ad-
ministers pressurized air to keep the airway open, can treat OSA. However,
it is unclear whether CPAP affects cognition in the cognitively impaired
since previous studies have yielded conflicting findings. In addition, past
analyses have not controlled for the impact of baseline sleepiness on any
changes in cognition with CPAP despite its known influence on cognitive
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performance. Furthermore, the MoCA has been underexplored in longi-
tudinal studies in this specific population despite being among the most
commonly used cognitive assessments. Thus, our objective was to char-
acterize the impact of CPAP use on cognition in a clinical cohort with OSA
and cognitive impairment (due to neurodegenerative and/or vascular
etiologies) while controlling for baseline sleepiness.
Materials and Methods: We retrospectively analyzed 158 patients with
cognitive impairment due to a neurodegenerative and/or vascular etiology
and an OSA diagnosis confirmed with in-laboratory polysomnography or
home sleep apnea testing (mean age 69.9 ± 10.7; 69% male). Baseline
Epworth Sleepiness Scores (ESS) and relevant comorbidities were obtained
from self-reported questionnaires. Baseline and follow-up Montreal
Cognitive Assessment (MoCA), and Mini-Mental Status Examination
(MMSE) scores were obtained from clinical and research visits conducted
2-12 months apart where CPAP was prescribed in the intervening period.
Adherencewas defined as CPAP use�4 hr/night, 7 days/week at follow-up.
Associations between CPAP adherence and follow-up cognitive scores
were analyzed using multivariable linear mixed-effects models.
Results: After adjusting for age, sex, body mass index, ESS, duration of
CPAP therapy, relevant comorbidities and the random effect of study
cohort, good CPAP adherence (compared to poor CPAP adherence or no use
of CPAP) was significantly associated with a 2.6-point increase in follow-up
MoCA scores (p>0.001) and a 1.1-point increase in follow-up MMSE scores
(p¼0.04). Subgroup analyses revealed no significant differences in out-
comes between different diagnoses of cognitive impairment.
Conclusions: In patients with OSA and cognitive impairment due to a
neurodegenerative and/or vascular etiology, cognitive dysfunction may be
stabilized or reversed with good adherence to CPAP therapy. The findings
of this study will aid in motivating patients to use CPAP and support future
randomized controlled trials in this area.
Acknowledgements: This work was supported by an Ontario Graduate
Scholarship awarded to Yakdehikandage S. Costa and the Innovation Fund
of the Alternative Funding Plan from the Academic Health Science Centers
of Ontario.

OBSTRUCTIVE SLEEP APNEA-RELATED BLOOD OXYGEN DESATURATION
IS ASSOCIATED WITH PREFERENTIAL CONSOLIDATION OF NEGATIVE
MEMORIES IN OLDER ADULTS
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Lui 3, I.Y. Chen 3, M.A. Yassa 1,2,5,3, R.M. Benca 3,1,2,5. 1University of
California Irvine, Neurobiology & Behavior, Irvine, United States;
2University of California Irvine, Center for the Neurobiology of Learning
and Memory, Irvine, United States; 3University of California Irvine,
Psychiatry & Human Behavior, Irvine, United States; 4University of
California Irvine, Cognitive Sciences, Irvine, United States; 5University of
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Introduction: Obstructive sleep apnea (OSA) is associated with damage to
the hippocampus which is thought to underlie OSA-related cognitive
impairment. The hippocampus is implicated in pattern separationdthe
process of storing highly similar experiences as non-overlapping memory
representations. Mnemonic discrimination (a behavioral correlate of
pattern separation) is a sensitive marker of hippocampal change in age-
related cognitive decline and Alzheimer’s disease (AD). Recent work has
demonstrated that overnight sleep supports mnemonic discrimination in
young adults. Less is known about the impact of sleep, or sleep disorders
such as OSA, on mnemonic discrimination in older adults. While OSA has
been shown to impact sleep-dependent processing of spatial, motor, and
verbal memory, it is unclear whether OSA impacts the consolidation of
emotional memories which typically exhibit a sleep benefit. This study
aimed to determine whether OSA influences sleep effects on mnemonic
discrimination of emotional experiences in older adults.
Materials and Methods: Eighteen cognitively-healthy older adults
(MMSE�27; mage¼73.1±5.3; 10F) were evaluated with overnight poly-
somnography and the Apnea-Hypopnea Index (AHI), Respiratory Distur-
bance Index (RDI), Respiratory Arousal Index (RAI), and measures of blood
oxygen desaturation (number, duration, and frequency of desaturations �
4%, desaturation nadir) were derived. Participants completed the
S146
emotional version of the Mnemonic Discrimination Task prior to and
following overnight sleep, using positive, negative, and neutral images as
stimuli. During memory testing, stimuli were split evenly among images
seen during encoding (targets), new images (foils), and images similar to
targets (high and low similarity lures). The Lure Discrimination Index (LDI;
p(‘New’jLure) e p(‘New’jTarget)) was derived to assess emotional mne-
monic discrimination. Sleep-dependent memory consolidation was
measured by calculating overnight change in LDI. AHI and RDI were log-
base 10 transformed to meet assumptions of normality.
Results: Three-way repeated measures ANOVA (valence, similarity, time)
revealed that discrimination of highly similar negative stimuli significantly
deteriorated following overnight sleep whereas positive and neutral
stimuli were relatively preserved (F(2,34)¼3.76, p¼0.034). Log-AHI
(r¼0.642, p¼0.004), Log-RDI (r¼0.801, p<0.001), and RAI (r¼0.814,
p<0.001) were positively associated with overnight change in LDI for
negative high similarity stimuli. The frequency (r¼0.697, p¼0.001), dura-
tion (r¼0.474, p¼0.047), and nadir during NREM sleep (r¼-0.526, p¼0.025)
of blood oxygen desaturations were all associated with overnight change
in LDI for negative high similarity stimuli.
Conclusions: These data suggest that while sleep is generally associated
with a loss of high-fidelity negative memories in older adults, OSA severity
and associated hypoxia may exert the opposite effect to promote greater
overnight retention of highly detailed negative experiences. These findings
further suggest that blood oxygen desaturations during sleep may facili-
tate a negative memory bias, potentially increasing risk for mood disor-
ders, such as depression, whichmay also indirectly increase AD risk. Future
work is needed to test these hypotheses.
Acknowledgements: This work was supported by NIMH T32MG119049,
NIA R01AG053555, NIA K01AG068353, and the American Academy of
Sleep Medicine Strategic Award.

OBSTRUCTIVE SLEEPAPNEA SEVERITY, SIMOA ASSESSED PLASMA Ab42/
Ab40, AND DIAGNOSED CSF BRAIN AMYLOIDOSIS AND TAU PATHOLOGY
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Introduction: We examined the association of obstructive sleep apnea
(OSA) severity with plasma levels of Ab42/Ab40, and determined whether
the combination of plasma Ab42/Ab40 and OSA-severity improved diag-
nosed brain amyloidosis and tau pathology.
Materials andMethods: Cross-sectional analysis of baseline data from 120
community-dwelling cognitively normal older-adults, selected from
ongoing NYU longitudinal studies on memory, sleep and aging. Of the 120
participants, 70 had baseline CSF-Ab42, and CSF-PTau (measured using
ELISA), dichotomized using data driven approach to quantify brain
amyloidosis (CSF-Ab42�375pg/ml) and tau pathology (CSF-PTau�53.7pg/
ml). OSA-severity was defined using AHI4% ({5<AHI4% <¼15 [mild],
15<AHI4% <¼30 [moderate], AHI4% >30 [severe]} vs AHI4% <5[control]).
Levels of plasma Ab42/Ab40 were assayed using SIMOA technology. As-
sociations of OSA-severity and plasma Ab42/Ab40 (n¼120) were assessed
using regression and correlation analyses. Association of OSA severity and
plasma Ab42/Ab40 dependent on CSF-Ab42 and CSF-PTau levels (n¼70)
was assessed using generalized linear models. Receiver operating char-
acteristic (ROC) analyses were performed to evaluate the ability of plasma
Ab42/Ab40 and OSA to diagnose CSF brain amyloidosis and tau pathology
(n¼70) and were implemented with PROC LOGISTIC. Analyses controlled
for age, sex, BMI, education and APOE4.
Results: Of the 120 participants, 80 (67%) werewomen. Mean (SD) agewas
69.1 (7.2) years. Mean (SD) AHI was 14.3/hr (16.3). Forty-eight subjects
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(40%) had AHI <5, 30 (25%) had AHI: 5 to � 15, 18 had AHI: 15 to �30 and
22 had AHI >30. OSA severity was associated with higher levels of plasma
Ab42/Ab40 (r¼.20, p-value¼.05). OSA*CSF- Ab42 and OSA*CSF-PTau in-
teractions were significant (P-value �.001). Among individuals with a
negative CSF-Ab42 status, relative to controls, OSA severity was associated
with higher levels of plasma Ab42/Ab40 (Mean Difference {d} (SD) 0.009
(0.0032), 95%CI: 0.003, 0.016; d (SD) 0.010 (0.0036) 95%CI: 0.005, 0.019;
d (SD) 0.008 (0.0037) 95%CI: 0.004, 0.017. P-value �.05 for mild, moderate
and severe OSA respectively). Among individuals with a negative CSF-PTau
status, relative to controls, OSA severity was associated with higher levels
of plasma Ab42/Ab40 (Mean Difference {d} (SD) 0.013 (0.0036), 95%CI:
0.006, 0.020; d (SD) 0.011 (0.001) 95%CI: 0.002, 0.019; d (SD) 0.009 (0.003)
95%CI: 0.004, 0.018. P-value �.05 for mild, moderate and severe OSA
respectively). Data was sparse for subjects positive for CSF-Ab42 and PTau.
Plasma Ab42/Ab40 had a low correspondence with CSF-amyloid status
(receiver operating characteristic area under the curve [AUC] 0.54 (95%
CI¼0.45 - 0.62) and CSF-PTau (AUC 0.51 (95% CI¼0.41 - 0.60). The combi-
nation of plasma Ab42/Ab40, and OSA severity significantly improved
correspondence with CSF-amyloid status (AUC 0.78 (95% CI¼0.67 - 0.90)
and CSF-PTau status (AUC 0.71 (95% CI¼0.61 - 0.84).
Conclusions: In cognitively normal older-adults, together with AHI
indices, plasma Ab42/Ab40 may represent a minimal-invasive reliable and
cost-effective blood test that can potentially power large clinical OSA-AD
trials.
Acknowledgements: Funding: NIH/NIA/NHLBI (K23AG0685324, L30-
AG064670, CIRAD P30AG059303 Pilot, NYUADRC P30AG066512 Dev. Grant,
NYU PRIDE R25HL105444 Small Research Project, AASM 231-BS-20,
R01HL118624, R21AG049348, R21AG055002, R01AG056031, R01AG022374,
R21AG059179, R01AG056682, R01AG056531, K07AG05268503)

OBSTRUCTIVE SLEEP APNEA SYNDROME AND COGNITIVE DISORDERS
IN ADULTS AND THE ELDERLY: A RETROSPECTIVE OBSERVATIONAL
STUDY

C.A.M. Lo Iacono 1, T. Ianni 1, F. Martino 1, C. De Angelis 1, A. Achilli 1, M.
Ippolito 1, R. Losacco 1, M. Cacciafesta 1. 1 "Sapienza" University of Rome,
Internal Medicine and medical speciality, Rome, Italy

Background: Untreated moderate and severe Obstructive Sleep Apnea
Syndrome (OSAS) predisposes to deficits in attention, memory, executive
functions and leads to the onset of depression.
Continuous Positive Airway Pression (CPAP) Therapy significantly im-
proves these cognitive deficits, showing a reversible cognitive impairment.
The functional deficit can be clinically detected with neuropsychological
tests, but to demonstrate the related anatomical brain damage is still
conflicting. Some studies show how the cognitive deficit does not corre-
spond to a real focal brain damage. Other studies instead have found that
OSA patients have brain atrophy mainly in the hippocampus, cerebellum,
thalamus, basal ganglia and frontal, temporal and parietal cortex.
Objectives: The aim of the study is to verify the relationship between
OSAS, depression and cognitive impairment. In addition, the study aims to
evaluate the possible correlation of cognitive impairment and anatomical
brain damage, observed with Structural Magnetic Resonance Imaging.
Materials and Methods: the population of the study consisted of 404
patients with mild, moderate or severe OSAS. All of them underwent
medical history, recording of anthropometric parameters, MMSE, GDS and
polysomnography. For the purpose of the study, patients were divided into
two groups stratified by age, respectively older and younger than 65 years.
A subgroup of 71 patients underwent morphological brain-neck MRI for
clinical investigation.
Results: there is a direct, statistically significant relationship (p<0.001)
between AHI and GDS score, and between mean nocturnal SpO2 and
MMSE score. An inverse correlation (p<0.001) exists between AHI and
MMSE score. These correlations are confirmed in the geriatric patient, but
not in the adult patient. Of all the patients that underwent MRI, 2 (2,8%)
had hippocampal damage, 11 patients (15%) had thalamus and/or basal
ganglia damage, 2 patients (2.8%) had cerebellum damage. In 13 patients
(18.3%) therewas damage in the frontotemporal cortex, in 3 patients (4.2%)
there was damage in the parieto-occipital lobe.
There was no significant relationship between AHI and brain damage on
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MRI. The correlation between mean nocturnal SpO2 values and the pres-
ence of focal brain damage was not significant, but a multivariate analysis
including age, gender, BMI, and hypertension and diabetes mellitus as
covariates, showed that mean nocturnal SpO2 values correlated inde-
pendently with the presence of fronto-temporal damage. The same
multivariate analysis using AHI as an independent variable showed no
significant correlations. However, a bias due to the small number of pa-
tients cannot be excluded.
Conclusions: our study confirms the relationship between OSAS and
cognitive decline, as well as between OSAS and depression. The correla-
tions are significant for the elderly patient but not for the adult patient. In
agreement with a part of the literature, in our patients cognitive functional
impairment correlates with typical anatomical brain damage.

PHYSIOLOGICAL RESPONSIVENESS TO PHASE-LOCKED AUDITORY
STIMULATION DURING SLOW WAVE SLEEP PREDICTS INCREASES IN
EPISODIC MEMORY PERFORMANCE IN OLDER ADULTS

M. Wunderlin 1, C. Zeller 1, C. Nissen 2, S. Kl€oppel 1, M.A. Züst 1. 1University
Hospital of Old Age Psychiatry and Psychotherapy Bern, Bern, Switzerland;
2University Hospital of Psychiatry and Psychotherapy Bern, Bern, Switzerland

Introduction: Previous research suggests that phase-locked acoustic
stimulation (PLAS) during slow wave sleep (SWS) is able to boost ongoing
oscillatory activity and e as a downstream effect e improve sleep-
dependent memory consolidation. Due to an assumed bi-directional link
between SWS disturbances and memory decline in aging, older adults
might profit most from such interventions.
Materials and Methods: 33 healthy participants (age: 59-80 years, M ¼
69.2; 25 female) were randomly allocated to an intervention or control
group. Participants completed one baseline night and three consecutive
experimental nights. The intervention group received PLAS during experi-
mental nights and sham stimulation during the baseline night. In the con-
trol group sham stimulation was applied during all nights. Participants
completed a face-occupation associationmemory task on each evening and
morning as well as one week and three months post-intervention.
Results: In the intervention group but not in the control group, PLAS
induced a physiological response in form of an entrained slow-wave peak
in all three experimental nights compared to the baseline night. A linear
regression model showed that within the intervention group the physio-
logical response to PLAS predicted memory performance: the higher the
amplitude of the entrained slow wave peak, the better participants’
memory performance. This relationship was statistically significant start-
ing on the evening of the second experimental night (pE2_evening ¼ 0.02)
and lasting until the three-months follow up (pE2_morning¼ 0.02, pE3_evening

¼ 0.01, pE3_morning ¼ 0.01, pFU1 < 0.01, pFU2 < 0.01). Responsiveness to
stimulation did not correlate with age, education, sleep quality, or other
cognitive assessments.
Conclusions: PLAS is able to entrain slow oscillatory activity in older adults
and the degree to which participants physiologically respond to the
stimulation predicts increases in overnight memory performance. These
results indicate that PLAS could be developed into a non-invasive and
inexpensive tool to battle cognitive decline.
Acknowledgements: This work is supported by the Synapsis Foundation,
the Peter Bockhoff Foundation, the Heidi Seiler Foundation [2018-PI02],
and the Interfaculty Research Cooperation ‘Decoding sleep’ at the Uni-
versity of Bern.

POST-LEARNING SLEEP AND OVER DAY REACTIVATION THROUGH
PRACTICE DO NOT MODULATE MOTOR MEMORY CONSOLIDATION

W. Stee 1,2, P. Peigneux 1,2. 1UR2NF - Neuropsychology and Functional
Neuroimaging Research Unit affiliated at CRCN e Centre for Research in
Cognition and Neurosciences and UNI - ULB Neuroscience Institute,
Universit�e Libre de Bruxelles (ULB), Brussels, Belgium; 2GIGA - Cyclotron
Research Centre - In Vivo Imaging, University of Li�ege (ULi�ege), Li�ege, Belgium

Introduction: Retrieving information after an initial offline stabilization or
consolidation episode reactivates the memory trace, that becomes again



Abstracts Sleep Medicine 100 (2022) S1eS307
unstable and vulnerable to interference. This reactivated, labile memory
trace needs to be reconsolidated and will stabilize in a strengthened or
weakened form as a function of the reactivation condition (interference or
reinforcement). Regarding motor memory, behavioural studies evidenced
performance weakening/strengthening upon reactivation, but the litera-
ture remains scarce. The effect of sleep on motor memory consolidation
also remains disputed; meta-analyses indicate small-amplitude positive
effects, but these are not systematically observed. It is also unclear how
subsequent reactivation of motor memories interacts with sleep-related
consolidation processes.
Materials and Methods: We investigated here the effect of a short
behavioural reactivation (Day 2; the day after motor learning) on delayed
motor performance (at Day 5) and its interaction with the presence of
sleep the night after learning (and before reactivation, i.e., between day 1
and 2) in 80 young (18-30 years) adults. Performance on a Serial Reaction
Time Task (SRTT) was assessed in a 2x2 between-subjects design with
factors Sleep (Regular Sleep vs. Sleep Deprivation on post-learning night)
and Reactivation (Short Morning Practice vs. No Practice on Day 2), with
learning Efficiency as a covariate. We hypothesized that morning reac-
tivation (Day 2) will increase delayed offline behavioural gains (Day 5
testing) and will interact with the effects of post-learning sleep on
consolidation.
Results: In the learning session, reaction times (RT) improved across
sequential blocks (1-17, 19-20) but deteriorated at random block 18 (ps <
0.001), evidencing successful sequential motor learning. Regarding offline
gains (i.e., RT comparison between the end of the learning session [Day 1]
and final retest [Day 5]), performance improved offline fromDay 1 to Day 5
(p < 0.001), but the main Reactivation effect was marginal (p ¼ 0.06), and
the main Sleep (p ¼ 0.32) and Sleep*Reactivation (p ¼ 0.46) effects were
non-significant. The ANCOVA also revealed a main Efficiency covariate ef-
fect (p ¼ 0.021), evidencing a relationship between learning and offline
improvement levels.
Conclusions: Our results did not evidence significant reactivation-related
effects on delayed performance (but a marginal trend), which might be
due to the availability of time and/or sleep on the two days/nights
following reactivation and before final testing. Also, although performance
improved offline from Day 1 to Day 5, it was not modulated by sleep,
indicating mere time-dependent gains, and sleep was not found to interact
with reconsolidation effects. Previous studies also failed to induce sup-
plementary gains at the behavioural level upon reactivation, suggesting
that reactivation triggers memory strengthening under specific conditions
that need to be further investigated. Similarly, other studies failed to
disclose post-learning sleep-related effects on performance improvement,
whichmight be due to specific conditions (type of task, material, delays…).
Still, this does not detract from the possibility of sleep- or reconsolidation-
related covert neurophysiological changes underlying similar behavioural
performance levels.
Acknowledgements: Study supported by Excellence of Science (EOS)
MEMODYN project. WS is Research Fellow at Fonds de la Recherche Sci-
entifique (FNRS).

SLEEP IN HEALTHY ELDERLY AND AMNESTIC COGNITIVELY IMPAIRED
(CI) PATIENTS DUE TO NEURODEGENERATION

O. Sharon 1, Y. Gat 2, R. Tauman 3, N. Bregman 4,5, Y. Nir 1,2,3. 1Department of
Physiology and Pharmacology, Sackler Faculty of Medicine, Tel Aviv
University, Tel Aviv, Israel; 2 Sagol School of Neuroscience, Sagol School of
Neuroscience, Tel-Aviv University, Tel-Aviv, Israel; 3 The Sieratzki-Sagol
Center for Sleep Medicine, Tel Aviv Sourasky Medical Center, Tel Aviv,
Israel; 4Cognitive Neurology Unit, Department of Neurology, Tel Aviv
Sourasky Medical Center, Tel Aviv, Israel; 5 Sackler Faculty of Medicine, Tel-
Aviv University, Tel Aviv, Israel

Introduction: Sleep patterns change with aging and in neuro-
degeneration, but it is still unclear if and how sleep is disrupted in early
stages of dementia beyond what is expected by age. Only few studies
compared sleep and memory in mild cognitive impairment and mild de-
mentia versus age-matched controls.
Methods: We performed overnight sleep polysomnography with high-
density (256 channel) electroencephalography, together with breathing
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assessment and cognitive testing in amnestic cognitive impaired (CI) pa-
tients (Montreal Cognitive Assessment (MoCA) score <26) including pa-
tients with amnestic mild cognitive impairment (n¼11) andmild dementia
(n¼5). Exclusion criteria included history of neuropsychiatric disorders or
use of CNS-acting drugs such as hypnotics or SSRIs. Sleep was scored using
established guidelines of the American Academy of Sleep Medicine.
Results:We found that cognitive profiles were significantly degraded in CI
patients (n¼16, age 70.63±6.96, Mini Mental State Examination (MMSE)¼
24.0±5.42, MoCA¼19.5±5.42) compared to aged-matched healthy controls
(n¼14, age 68±5.14, MMSE¼29.33±0.87, p(MMSE)¼.00056,
MoCA¼28.0±1.57, p(MoCA)<.00001). The two groups did not differ
significantly in other aspects such as age or gender. With respect to sleep,
CI showed more wake after sleep onset (WASO); (21.5%±13.9), than con-
trols (11.8%±7.4, p¼0.026), less Rapid Eye Movement (REM) sleep
(8.1%±6.3 in patients vs. 15.6%±5.6 in controls, p¼0.0009), and a trend
toward lower sleep efficiency (74.0%±18.0 in patients vs. 81.0%±6.8 in
controls, p¼0.09).
Conclusion: These interim results suggest that sleep is already signifi-
cantly disrupted in early stages of cognitive impairment. We are now
analyzing breathing profiles to rule out potential sleep apnea and con-
ducting further analysis to examine the precise changes in slow wave/
spindle occurrence, timing, frequency and topography, and their correla-
tion with memory consolidation.
Funding: Supported by the European Research Council (ERC-2019-CoG
864353).

SLEEP MEASUREMENT HETEROGENEITY IN MILD COGNITIVE
IMPAIRMENT AND EARLY DEMENTIA - TOWARDS A CORE OUTCOME
SET: A SCOPING REVIEW

J. Blackman 1,2, H.D. Morrison 1,2, K. Lloyd 1,2, A. Gimson 1, L.V. Banerjee 2, S.
Green 1,2, R. Cousins 1, S. Rudd 3, S. Harding 4, E. Coulthard 1,2. 1North Bristol
NHS Trust, Neurology, Bristol, United Kingdom; 2University of Bristol, Bristol
Medical School, Bristol, United Kingdom; 3North Bristol NHS Trust, Library
and Knowledge Service, Bristol, United Kingdom; 4North Bristol NHS Trust,
Research and Innovation, Bristol, United Kingdom

Introduction: Sleep abnormalities emerge early in dementia and may
accelerate cognitive decline. Accurate sleep measurement in this popula-
tion may facilitate earlier clinical identification and allow for systematic
assessment of sleep intervention efficacy. However, we hypothesise that
sleep outcomes are reported heterogeneously inhibiting side-by-side
comparison of studies. To inform choice and decisions on developing
optimal measures, this scoping review determines how sleep is currently
measured and reported in MCI and early dementia.
Materials & Methods: The full protocol is published in AMRC Open
Research. CINAHL Plus, Embase, Medline, Psychinfo and British Nursing
Index databases were searched from inception - 12/03/2021. 10% of
returned titles and abstracts and all full-texts were screened by � 2
reviewing members. Discrepancies were resolved by team consensus.
Principle inclusion criteria for each study included: 1) �1 group of par-
ticipants diagnosed with dementia or MCI: 2) Majority of group mild
severity: 3) Sleep assessment as key objective and outcome measure.
Results: 19,569 titles were returned following duplicate removal. 931 full-
text articles were reviewed with 183 studies included in the final analysis
(observational n¼153; interventional n¼28; validation n¼2). Studies
dated from 1982-2021, with only 9 published before 2000. Sleep data was
reported on 16,977 unique patients, mean age 73.7 years. Participants had
awide range of often incompletely delineated diagnoses with ‘Unspecified’
MCI comprising the largest proportion of MCI patients (n¼4982, 61.6%
total MCI) with more specific diagnoses uncommon e.g. AD-MCI (n¼252,
3.1% total MCI). Of 8894 participants with early dementia, the majority had
a diagnosis of AD (n¼7563, 85%).
Despite technological advances, sleep was measured most commonly by
validated questionnaires (participants[n]¼12,445, studies[N]¼127), spe-
cifically the Pittsburgh Sleep Quality Index (PSQI) (n¼5666, N¼55). Fewer
participants have undergone polysomnography (PSG) (n¼3451, N¼86) and
actigraphy (n¼3359, N¼38) with almost no adoption of non-PSG EEG
(n¼53, N¼2). The proportion of studies utilizing each measurement means
has remained broadly similar over time.
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Sleep outcomes were reported heterogeneously. 51/135 (37.8%) unique
parameters were described only once in the literature. As expected, by
study, global questionnaire totals and total sleep time (TST) were most
frequent (both N¼106), followed by sleep efficiency (SE) (N¼97) and sleep
latency (N¼71). Comparable sleep outcomes between interventional sleep
studies were sparse, possible for Total PSQI Score (8/23 studies), SE by
actigraphy and PSG (N¼7/23), Total Epworth Sleepiness Scare (ESS) score
(N¼6/23) and TST by actigraphy and PSG (N¼6/23). These studies reported
55 separate sleep outcome parameters, with 33 (60%) unique to one study.
Despite current interest, there was surprising underrepresentation of
circadian (n¼725 [4.3%], N¼25) and micro-architectural (n¼300 [1.8%],
N¼10) measure of sleep within this cohort.
Conclusions: Whilst there is rich diversity of sleep outcome measures
reported, this heterogeneity inhibits comparison across studies. Further-
more, sleep is reported in relatively diagnostically undifferentiated cohorts
and means of measuring sleep have remained static despite technological
advances. Alongside identifying under-researched areas and relative un-
der-characterisation of MCI populations, here we advocate for interna-
tional consensus on a core set of sleep outcome measures to enable causal
inference and direct comparison of therapeutic sleep interventions in this
cohort.

SYSTEMATIC REVIEW AND META-ANALYSES ON THE EFFECTS OF
NAPPING ON COGNITION

R.L.F. Leong 1, J.C. Lo 1, M.W.L. Chee 1. 1National University of Singapore, Yong
Loo Lin School of Medicine, Centre for Sleep and Cognition, Medicine,
Singapore, Singapore

Introduction: Naps, the short periods of sleep that occur outside a longer
main nocturnal sleep period, are gaining traction not only as a counter-
measure against the cognitive consequences of short sleep, but also as a
tool to enhance learning at school and work by leveraging on sleep’s role in
memory and learning. As investigations are extended to a wider range of
nap characteristics and cognitive domains, a summary of the present
landscape is timely to facilitate future studies in this area of sleep and
cognitive health.
Materials and Methods: We quantitatively summarized the findings of
existing studies on the effects of napping on cognition. Of the 60 samples,
52 focused on memory performance. Overall effect sizes for cognition and
domains of memory, vigilance, speed of processing and executive function
were evaluated. In addition, we examined whether nap effects would vary
depending on age group, nap length, nap start time, sleep restriction, and
nap habit.
Results: We found that naps had a significant benefit for cognition
(Cohen’s d ¼ 0.379, CI95 ¼ 0.296 e 0.462), effects of which were larger for
naps 60 min or longer, when a nap followed sleep restriction, and for
habitual nappers compared to non-habitual nappers. Of the cognitive
domains examined, the largest effects were seen for vigilance (Cohen’s d¼
0.610, CI95¼ 0.291e0.929) followed bymemory (Cohen’s d¼ 0.393, CI95 ¼
0.299 e 0.486) and speed of processing (Cohen’s d ¼ 0.211, CI95 ¼ 0.052 e

0.369).
Conclusions: In sum, the use of naps to optimize cognitive performance is
supported and the results of this meta-analysis should serve as a solid
foundation for drafting policies regarding nap implementation in educa-
tion and work settings.
Acknowledgements: This work was supported by the National Medical
Research Council Singapore (STAR19may-0001).

THE EFFECT OF SLEEP AND WAKEFULNESS ON EMOTIONAL MEMORY
CONSOLIDATION

G. Carollo 1, G. Degasperi 1, N. Cellini 1. 1University of Padova, Department of
General Psychology, Padova, Italy

Introduction: Although it is widely established that sleep has a beneficial
effect on memory consolidation, its influence on emotional memory is
currently debated. Furthermore, whether a night of rest occurring several
hours after the encoding of new information can facilitate memory
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consolidation is still unclear. Studies investigating the role of sleep on the
night preceding the encoding, on the following memory performance are
also lacking. In the present study, we investigate the role of sleep vs wake
on emotional images memory consolidation and subjective emotional
reactivity. Moreover, we explored potential associations between sleep
parameters both during the night preceding the encoding and the
following night.
Methods: Forty healthy participants were randomly assigned to the Sleep
or Wake Group. Both groups underwent the encoding phase of an
emotional images task at 9 AM (Wake Group) or 9 PM (Sleep Group) and
three recognition tests (immediate/12hr/24hr-later). Arousal and valence
levels were rated for each picture. Sleep parameters were recorded at
participants’ homes with a wearable device.
Results: At the 12hr test, the Sleep Group showed a lower forgetting than
Wake Group, although no sleep parameter was associated with the per-
formance. At the 24hr test, performance decreased in the Sleep group, who
spent the previous 12hrs awake, but not in the Wake group, who had a
period of sleep in the previous 12hrs. Overall, negative images were
remembered better than neutral ones. Interestingly, we observed a posi-
tive association between memory performance for negative items at the
immediate test and the percentage of time spent in REM sleep the night
before the encoding.
Conclusions: Our study confirms the beneficial role of sleep on emotional
memory consolidation, either just after the encoding or 12hrs later.
Moreover, although emotional reactivity was not influenced by a single
night of sleep, our results showed that negative stimuli are overall better
remembered than neutral ones. We also showed that the level of encoding
of negative images seems to be associated with REM sleep during the night
preceding the learning.

THE ROLE OF IMMEDIATE RECALL PERFORMANCE IN DELAYED FALSE
MEMORY PRODUCTION AFTER SLEEP AND WAKE

O. De Rosa 1, S. Malloggi 2, N. Cellini 3, F. Conte 1, F. Giganti 2, G.
Ficca 1. 1University of Campania "Luigi Vanvitelli", Department of
Psychology, Caserta, Italy; 2University of Florence, Department
NEUROFARBA, Florence, Italy; 3University of Padova, Department of
General Psychology, Padova, Italy

Introduction: The effect of a retention period spent asleep on false
memories production is the object of a few recent studies which have
yielded mixed results. Inconsistencies could be accounted for by meth-
odological issues, such as the absence of immediate recall testing. Here we
assess the effect of a retention period spent asleep vs. awake on delayed
recall at a modified Deese-Roediger-McDermott task (DRM) in which im-
mediate recall is tested during the learning phase for half of the presented
lists.
Methods: In awithin-subjects design,18 participants (Mage¼22.5±1.9, 10F)
were orally administered 8 lists of 15 semantically-related words either at
9 AM (Wake condition, WK) or 9 PM (Sleep condition, SL, in which sleep
was home-monitored using the Dreem Headband, a portable poly-
somnographic device). Immediate Free Recall (IFR) was tested after the
presentation of each of the 4 selected lists. The order of the lists, as well as
their selection for IFR, was balanced between participants. Twelve hours
later (9 PM for WK and 9 AM for SL) Delayed Free Recall (DFR) of all the
studied material was assessed. On the next day, each participant under-
went the other condition (SL or WK), with the same procedure but using a
different set of 8 lists.
Results: IFR performance did not differ between conditions. At DFR, we
found a higher recall of studied items in SL vs. WK, whereas the number of
false recalls was similar between conditions. For both variables, DFR per-
formance was strongly influenced by IFR performance. In particular, par-
ticipants displaying more numerous false recalls at IFR tended to report a
higher number of false recalls at DFR as well, but this effect was observed
in the Sleep condition only. Also, most words reported at DFR corre-
sponded to those of lists tested during IFR. Correlational analysis revealed
a negative correlation between false recall at DFR and sleep efficiency.
Conclusions: Our results confirm that night sleep facilitates the consoli-
dation of veridical memories, whereas false memories production seems
to depend strongly on the presence of immediate recall testing and on
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baseline performance. Further, in line with other literature, findings from
our correlational analysis suggest that sleep quality also influences false
memories production.

Movement Disorders

ASSOCIATION OF BST1 POLYMORPHISM WITH IDIOPATHIC RESTLESS
LEGS SYNDROME IN CHINESE POPULATION

Y. Huang 1, P. Wang 1, Q. Luo 1, J. Ma 1. 1 Shanghai Jiao Tong University Medical
School Affiliated Ruijin Hospital, Department of Neurology and Institute of
Neurology, Shanghai, China

Introduction: Parkinson's disease (PD) and restless legs syndrome/Willis-
Ekbom disease (RLS/WED) are both common movement disorders. Based
on their clinical overlap, association studies of PD and RLS/WED have been
conducted for many years.
Objective: To investigate whether or not the genetic risk factor of PD was
also associated with RLS/WED.
Materials and Methods: We included 102 idiopathic RLS/WED patients
and 189 matched controls from southeast China. The clinical data included
the International Restless Legs Syndrome Study Group Rating Scale, the
subtypes of RLS/WED symptoms (painful or other discomfort), the
comorbidities, the pregnancy history of female patients, the Hamilton
Depression Scale (HAMD), and the Pittsburgh Sleep Quality Index (PSQI)
questionnaire. Risk gene analysis between RLS/WED and control groups
including 21 SNPs (single nucleotide polymorphisms) was conducted.
Genotyping was done by Sanger sequencing.
Results: We found that rs4273468 polymorphism of BST1 gene increased
the risk of idiopathic RLS/WED patients in southeastern Chinese popula-
tion (P ¼ <0.001, OR ¼ 2.85, p ¼ 0.019 after Bonferroni correction).
Moreover, the haplotype of G-G (rs4698412-rs4273468) was significantly
associated with Chinese RLS/WED patients (p ¼ <0.001).
Conclusions: BST1 may contribute to the development of RLS/WED.
Further studies on larger cohorts are needed to confirm these findings.
Acknowledgements: We thank all the participants who contribute to this
study.

DIAGNOSTIC CHALLENGES OF A RARE SUB-TYPE OF A RHYTHMIC
MOVEMENT DISORDER IN A 21-MONTH-OLD BOY

C. D'Elia 1,2, M. Meira e Cruz 3,4,2,5. 1 Lusiadas Hospital, Paediatric, Lisbon,
Portugal; 2 European Sleep Center, Lisbon, Portugal; 3Centro Cardiovascular
da Universidade de Lisboa, Lisbon School of Medicine, Sleep Unit, Lisbon,
Portugal; 4 International Center of Clinical Sleep Medicine and Research,
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S~ao Leopoldo Mandic, Neuroimune Pain Interface Lab, Campinas, Brazil

Introduction: Rhythmic movement disorder (RMD) consists of repetitive
stereotypic movements, such as head banging or body rocking, recurring
every second or so and lasting from a fewminutes to hours, usually prior to
sleep onset. It is likely to start in infancy and have a developmental course
with spontaneous resolution in early childhood. It is a distressing condi-
tionwith the potential to disrupt the sleep of child and family, with several
deleterious consequences. No single treatment approach has sufficient
high-quality evidence to be recommended. Diagnosis could be difficult
delaying a clinical decision with important consequences for the patients
and the caregivers.
Case Report: A male toddler, with divorced parents, no relevant medical
history, and a normal neurodevelopment, presents, since his 11 months,
repeated, fast, stereotyped contractions of muscular groups, which led to
flexion of both legs in the transition between wakefulness and sleep,
sometimes accompanied by cat-like vocalizations. The duration of the
movement’s varies, but sometimes it takes longer than an hour. According
to parents, movements were stopped on command. He underwent to lab
tests that revealed only a mild reduction in ferritin levels with normal iron
measurement. He was receiving oral iron in the context of a previously
diagnosis of Restless Legs Syndrome. It was reported that there was sig-
nificant difficulty in falling asleep, with multiple awakenings and repeti-
tion of movements throughout the night.
S150
A gradual behavioral approach was suggested together with some sleep
hygienic measures. Video recordings were requested which, after careful
analysis, the diagnosis was considered to be RMD, variant leg-banging.
Discussion: The ICSD-III provides a clear description of the diagnostic
features of RMD as well as correspondent criteria. According to the diag-
nostic criterion C, it is required that RMs should have a clinical conse-
quence for the child (sleep interference or significant impairment of
daytime functioning). However at this early ages, when other sleep
problems concur, these may be less specific. While the American Academy
of Sleep Medicine describe polysomnographic scoring criteria, neuro-
physiological measures have limitations as many children suppress RMs
during a single night. Actigraphy can be usefull for assessment of total
sleep time and sleep efficiency but cannot distinguish periods of RMs from
normal movements when a child is awake. Parent report, however, may be
unreliable and videosomnography has potential advantages in diagnosis
allowing direct visualization. When legs are primarily affected, differential
diagnosis with other sleep-related movement disorders in childhood
should include benign infant myoclonus, sleep starts, restless leg syn-
drome, periodic limb movement disorder, hypnagogic foot tremor and
alternating leg muscle activation.
Conclusion: RMD, in toddlers, when presenting as a rare variant such as
leg-banging may turn diagnosis challenging. Video recording, in different
nights, should be important for direct visualization of whole body move-
ments and confirm the phase relationship of the movements with sleep,
wakefulness, or both. Whether movements are simple or complex and
whether epilepsy could be mimicking a movement disorder should also be
a standard among differential diagnosis for an accurate characterization
and diagnostic assessment.

MULTIPLE THERAPEUTICAL BLEEDING IN PATIENTS WITH
POLYGLOBULIA AND PERIODIC LIMB MOVEMENTS

C. Martinez 1, H. Azzi 2, C. Ipiens 1, A. Salas 1, C. Blanco 1, F.
Puertas 1. 1Hospital Universitario La Ribera Alzira, Salud La Ribera,
Valencia, Espa~na, Alzira, Spain; 2Hospital Universitario La Ribera Alzira,
Salud de Alzira, Alzira, Spain

Introduction: Restless legs syndrome (RLS) and Periodic LimbMovements
(PLM) associated with frequent blood donation have been described as a
cause of iron deficiency or, conversely, in patients with hemochromatosis.
The presence of PLMs in polysomnographic studies is a common finding in
patients referred for other sleep disorders and is more frequent in older
patients. . It is increasingly common in sleep units to evaluate patients with
polyglobulia to rule out a sleep-disordered breathing. However, there are
no data regarding the presence of PLMs in these patients with poly-
cythemia, nor if there is a relationship with therapeutic bleeding.
Materials and Methods: Restless legs syndrome (RLS) and Periodic Limb
Movements (PLM) associated with frequent blood donation have been
described as a cause of iron deficiency or, conversely, in patients with he-
mochromatosis. The presence of PLMs in polysomnographic studies is a
common finding in patients referred for other sleep disorders and is more
frequent in older patients. . It is increasingly common in sleep units to eval-
uate patients with polyglobulia to rule out a sleep-disordered breathing.
However, there are no data regarding the presence of PLMs in these patients
with polycythemia, nor if there is a relationship with therapeutic bleeding.
Results: Of the 7333 PSG, 95 were performed in patients with polyglobulia
to rule out Obstructive Sleep Apnea (OSA). A PLM index greater than 15
was found in 20 patients. The mean PLM rate was 28 / hour ( range : 15 to
80 ) Of those 20 (95%) were considered Polyglobulia secondary to
Obstructive Sleep Apnea. Polycythemia Vera was found in one case.
90% were male, with an average age of 60.6 years( range 47 to 81 ), 90%
being asymptomatic for any motor disorder at the time of the test; Sleep
Apneawas diagnosed in 85%,With an AH�I average 34 / hour.(range : 5 to 85
) The appearance of PLM from the third bleeding as an average and of
ferritin values with a mean of 75 ng/ml ( range : 9-131) . No relationship
was found between the severity of PLM and sleep apnea syndrome.
Conclusions: Therapeutic bleeding is related to PLM in patients with
polyglobulia, especially after the third therapeutic bleeding.
Acknowledgements: To the workers of the Sleep Unit of the Hospital
Universitario La Ribera, Valencia, Spain
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NON-PARAMETRIC ACTIGRAPHY-DERIVED MEASURES DIFFER IN
DEMENTIA WITH LEWY BODIES COMPARED TO ALZHEIMER’S
DEMENTIA: A FEASIBILITY STUDY

G.J. Elder 1, N. Santhi 1, K. Olsen 2, D. Polasek 1, S. Doyle 1, J.-P.
Taylor 2. 1Northumbria University, Northumbria Sleep Research, Newcastle
upon Tyne, United Kingdom; 2Newcastle University, Translational and
Clinical Research Institute, Newcastle upon Tyne, United Kingdom

Introduction: Dementia with Lewy bodies (DLB) is the second most
common form of dementia. Sleep disturbances are highly prevalent in DLB
and are more severe relative to other neurodegenerative dementias
including Alzheimer’s dementia (AD).
DLB studies typically use subjective informant measures to assess sleep.
Where objective sleep has been assessed, this has normally been done
within a sleep laboratory or hospital environment on a single night, which
can be disruptive, unrepresentative of habitual sleep and cause patient and
caregiver burden.
One possibility is the use of actigraphy. This is a validated marker of the
sleep-wake cycle and is a feasible method of assessing sleep in dementia
populations, including DLB. To date, no studies have specifically examined
non-parametric methods of actigraphy analysis in DLB. These can provide a
comprehensive description of the circadian rest-activity pattern. This is
important as non-parametric measures may be more sensitive to change
than standard actigraphic measures of sleep continuity, and therefore have
utility as a diagnostic/prognostic tool, or clinical trial outcome measure.
The aim of this study was to: 1) assess the feasibility of deriving non-
parametric measures from DLB actigraphy data, and 2) compare these to
an AD group. It was hypothesised that non-parametric measures would
differ between DLB and AD.
Methods: One week of actigraphy data was continuously collected from
mild-to-moderate probable DLB participants (n ¼ 8) and probable AD
participants (n ¼ 6), using wrist-worn accelerometers (GENEActiv, Acti-
vinsights, UK)
Non-parametric measures were derived from actigraphy data using the
nparACT package (v0.8; Blume et al., 2016) for R (R Core Team, 2021).
Specifically, interdaily stability (IS), intradaily variability (IV), relative
amplitude of activity (RA), 5 hours with the lowest actigraphy amplitude
(L5) and 10 hours with the highest average amplitude (M10) values were
calculated. These were compared between DLB and AD groups using non-
parametric Mann-Whitney U-tests.
Results: All participants tolerated wearing accelerometers and it was
feasible to obtain non-parametric rest-activity values from actigraphy
data. Relative to AD, RA values were significantly lower (DLB: M ¼ 0.34, SD
¼ 0.25; AD: M ¼ 0.69, SD ¼ 0.14; p ¼ .01) and M10 values were also lower
in DLB (DLB: M ¼ 32.72, SD ¼ 24.40, AD: M ¼ 89.29, SD ¼ 22.31; p < .01).
There were no significant between-group differences in IS, IV or L5 values.
Conclusions: It is feasible to derive non-parametric rest-activity measures
from actigraphic data collected from individuals with DLB. The relative
amplitude of activity, and 10 hours with the highest average amplitude
were significantly lower in DLB compared to AD. This suggests that specific
circadianmarkers derived from actigraphymay be differentially affected in
DLB. This is clinically relevant and further work should examine if these
measures are potentially a suitable DLB prognostic or diagnostic target, or
if they represent a sensitive outcome measure in future clinical trials.
Acknowledgements: This study was funded by Alzheimer’s Research UK,
Alzheimer’s Research UK North Network Centre, British Sleep Society,
Northumbria University Graduate Futures, and the NIHR Newcastle
Biomedical Research Centre.

SLEEP RHYTHMIC MOVEMENT DISORDER ASSOCIATED WITH THE
VARIANT OF RESTLESS LEG SYNDROME: A CASE REPORT

Y. Cheng 1, Y. Zhang 1, Y. Yuan 1, Y. Zhai 1, X. Zhao 1, Z. Huang 1, N. Li 1, S.
Zhan 1. 1Xuanwu Hosptital, Capital Medical University, Beijing, China

Introduction: Rhythmic movement disorder (RMD) is a stereotyped
movement disorder of sleep characterized by rhythmic oscillations such as
head banging, body rocking or head rolling. It has rarely been described in
association with other sleep disorders such as sleep disordered breathing,
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periodic limb movements, narcolepsy and restless legs syndrome (RLS).
We report an interesting case in a child affected with SRMD-RLS with
abnormal sensation no previously described in the literature.
Materials and Methods: Case report: An 14-year-old male presented to
our sleep center with concerns about unusual movements during sleep.
the patient reported his head hot and itchy before falling asleep, and he
began to rub and scratch his head and back. The episodes occur always half
an hour before his sleep and consist three forms including banging his
head on the mattress or the wall, rocking his body rhythmically and
clapping his head and hand, in addition to attention deficits, excessive
daytime sleepiness and poor school performance.Past medical History:he
was born oneweek late birth. His feeding history was negative.He has poor
sports performance and average academic performance. Neurological and
neuropsychological assessments, full-night video electroencephalogram
(VEEG), repeated video-polysomnography (PSG), multiple sleep latency
test (MSLT), and extended laboratory testing for serum ferritin were
perform.
Results: The neurological examination was normal.The Epworth Sleepi-
ness Scale(ESS) was 14. The serum ferritin level was normal.Plain and
contrast-enhanced cervical MRI showed that the spinal cord was thick-
ened and abnormal signal at the level of cervical 3-5, with adjacent
enhanced vascular shadows. A video-PSG recording showed a disrupted
and fragmented sleep with a reduced sleep latency (3min) and a reduction
of REM sleep (16.5%), elevated WASO (234min), and a reduced sleep effi-
ciency index (56.9%).The PSG monitoring confirmed the presence of RMD
such as rhythmic movements of the head, body rocking and head rolling at
the wake-sleep transition of the total sleep. He was treated with prami-
pexole (dose: 0.36mg) and clonazepam (dose:1mg),At one-year follow-up,
both RLS and RMD symptoms dramatically improved and sleep onset and
maintenance insomnia disappeared.
Conclusions: Nocturnal events have similar clinical features and high
comorbidity rate, which increases the difficulty of accurate diagnosis.We
should recognize that RLS could involve not only legs but also other body
parts to varying degrees in each patient. Serum iron, ferritin and other
related examination, sleep scale assessment, Neuroimaging, poly-
somnography, and overnight VEEG monitoring can help to diagnosis and
guide an eventual treatment option.Regarding the sensorimotor symp-
toms of this patient, the relationship between the sleep-related rhythmic
movement disorder and restless legs syndrome should be further
explored.
Acknowledgements: We would like to thank the patient for his partici-
pation and his informed consent to the study.

STRUCTURAL CHANGES OF THE SUBCORTICAL GRAY STRUCTURES IN
RESTLESS LEGS SYNDROME

M.P. Mogavero 1, D.M. Mezzapesa 2, M. Savarese 2, L.M. DelRosso 3, G.
Lanza 4,5, R. Ferri 5. 1 ICS Salvatore Maugeri, Sleep Medicine Unit, Pavia,
Italy; 2University of Bari "Aldo Moro", Bari, Italy; 3 Seattle Children’s
Hospital and University of Washington, Seattle, United States; 4University
of Catania, Catania, Italy; 5Oasi Research Institute - IRCCS, Troina, Italy

Introduction: Several studies have shown the involvement of specific
structures of the central nervous system, the dopaminergic system, and
ironmetabolism in restless legs syndrome (RLS), but the exact location and
extent of its anatomical substrate is not yet known. The scope of this new
study was to investigate the brain subcortical gray structures, by means of
structural magnetic resonance imaging (MRI) studies, in RLS patients in
order to assess the presence of any volume or shape abnormalities
involving them.
Materials and Methods: Thirty-three normal controls (24 females and
nine males) and 45 RLS patients (34 females and 11 males) were retro-
spectively recruited and underwent a 1.5 Tesla MRI study with two-
dimensional T1 sequences in the sagittal plane. Post-processing was per-
formed by means of the Functional Magnetic Resonance Imaging of the
Brain Analysis Group Integrated Registration and Segmentation Tool
(FIRST) software, and both volumetric and morphological analyses of the
thalamus, caudate, putamen, globus pallidus, brainstem, hippocampus,
and amygdala, bilaterally, were carried out.
Results: A statistically significant volumetric reduction in the left
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amygdala and left globus pallidus was found in subjects with RLS, as well
as large surface morphological alterations affecting the amygdala bilater-
ally and other less widespread surface changes in both hippocampi, the
right caudate, the left globus pallidus, and the left putamen. These findings
could not be explained by small vessel disease or other cerebrovascular
damage previously reported in RLS.
Conclusions: These findings seem to indicate that the basic mechanisms of
RLS might include a pathway involving not only the hypothalamus-spinal
dopaminergic circuit (nucleus A11), but also pathways including the basal
ganglia and structures that are part of the limbic system; moreover,
structural alterations in RLS seem to concern themorphology as well as the
volume of the above structures. The role of basal ganglia in the complex
neurophysiological and neurochemical mechanism of RLS needs to be
carefully reconsidered
Acknowledgements: The authors would like to express their deepest
appreciation to all participants who gave their informed consent to use
their clinical and imaging data for the purposes of this study.

TONGUE BITING AND SUDDEN LIMB MOVEMENTS DURING SLEEP IN
CHILDHOOD - ARE WE TALKING ABOUT EPILEPSY? NOT ALWAYS!

J. Ashworth 1, I.A. Martins 1, I. Cascais 1, J. Freitas 2, C. Barbosa 3, T.
Temudo 1, M. Rios 1. 1Department of Pediatrics, Centro Materno Infantil do
Norte- Centro Hospitalar e Universit�ario do Porto, Porto, Portugal;
2Neurophysiology Department, Centro Hospitalar Universit�ario do Porto,
Porto, Portugal; 3Children`s and Adolescents` Center, Hospital CUF Porto,
Porto, Portugal

Introduction: Sleep-related movement disorders (SRMD) are character-
ized by simple, usually stereotyped movements that disturb sleep. Some of
these movements can mimic sleep-related epilepsy syndromes (SRES). We
describe two cases of anomalous movements during sleep that were
initially suspicious of epilepsy.
Case report 1: A 2-years-old boy referred due to recurrent tongue biting
during sleep since 12-months-old. Irrelevant past medical history with
normal neurodevelopment. No family history of movement disorders.
Parents described movements like hypnic jerks followed by tongue biting
and awakening and crying episodes with swelling and bleeding lacerations
at lateral sides of his tongue. His physical examination, including neuro-
logical examination was normal except for the tongue lesions. Two EEG
were normal. Video-polysomnography (video-PSG) with expanded elec-
troencephalogram (EEG) montage and masseters electromyography
showed: 15.9 arousals per hour and 35 awakenings coincident with
increased masseter and chin tonus, without visible anomalous move-
ments, epileptic activity or increased periodic limb movements of sleep
(PLMS) index. Although tongue lesions improved, awakenings were still
very frequent, so a low dose of oral clonazepam was started. After 2
months he sleeps thirteen hours per day without awakenings.
Case report 2: An 18-months-old boy referred due to limb movements
during sleep, suspicious of epilepsy. No significant past medical history. His
father had anomalous movements during sleep and his mother restless
legs syndrome. Movements were described as pedalling, kicking, sudden
upper and lower limbs movements that "look like bumps”, before falling
asleep and during sleep. A restless sleep with frequent awakenings has
been reported. No anomalous movements when he is awake. Irrelevant
physical examination. EEG was normal and a video-PSG with expanded
EEG montage showed elevated PLMS index (50.1 per hour) with arousals
(14.8 per hour) and exuberant hypnic jerks, without epileptic activity.
Ferritin was below 50 ng/mL (27 ng/mL) and iron supplementation was
started. Although bad adherence during the first months, improvement
was noted (his mother reported a decrease of sleep movements and
awakenings). After a correct iron supplementation, ferritin has risen (58
ng/ml). Now, he is 4-years- old, and despite not having insomnia, he re-
ported leg discomfort (“pricks in my legs”) at the end of the day, at rest.
There were also school complaints of agitated and inattentive behaviours,
so he started gabapentin.
Conclusions: Tongue biting during sleep is an uncommon cause of sleep
disturbance. It is highly suggestive of an epileptic seizure, but it�s not
specific. Given the child�s age and clinical evolution, geniospasm would be
the most likely hypothesis and could justify these events. Sleep-related
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faciomandibular myoclonus cause similar injuries but is more frequent in
middle age patients. Periodic limb movement disorder and exuberant
hypnic jerks can be mistaken with nocturnal frontal lobe epilepsy, char-
acterized by hypermotor behaviour during sleep, whichmay be in the form
of kicking, trashing or pedalling movements, as we saw in case 2. Treat-
ment and evolution of SRMD are quite different from those from epilepsy
syndromes. Recognition and adequate treatment are essential to improve
sleep and life quality of these children and their families

WHAT IS THE BEST WAY TO ASSESS THE SEVERITY OF RHYTHMIC
MOVEMENT DISORDER? EXPERIENCE FROM A SPECIALIST
PAEDIATRIC SLEEP CENTRE

V. Hewertson 1, A. Sharpe 2, A. Benny 2, A. Marshall 1, J. Abdi Isse 2, C.
Hill 1,2. 1 Southampton Children's Hospital, Southampton General Hospital,
Southampton, United Kingdom; 2University of Southampton, Faculty of
Medicine, Southampton, United Kingdom

Sleep Related Rhythmic Movement Disorder (RMD) is a rare sleep disorder
which involves stereotypical, repetitive and rhythmic large motor actions
at the time of sleep onset and/or during the sleep period. Classically, this
involves body rocking or rolling at a frequency 0.5-2 Hz, often impacting
with a surface such as a bed or wall. Whilst the diagnostic criteria of RMD
are described in the International Classification of Sleep Disorders (III),
there is no consensus about how to assess the severity of this disorder. We
propose that there should be standardised, internationally agreed
thresholds to evaluate the severity of RMD, in the sameway AHI is used for
obstructive sleep apnoea.
Southampton sleep clinic has a specialist interest in RMD and currently
manages 61 children. Experience informs us that there is a wide spectrum
of severity at presentation and response to treatment. We use multi-modal
investigations to characterise the nature and severity of RMD: actigraphy,
home videosomnography (VSG) and in-laboratory polysomnography
(PSG).
Two cases are presented to highlight the range in severity of RMD and to
demonstrate the data yield from our standard investigations. The advan-
tages and disadvantages of each modality will be presented. For example,
actigraphy enables prolonged, non-invasive assessment of the duration
and frequency of movements. Polysomnography enables detailed assess-
ment and importantly, whether the movements originate from wakeful-
ness or sleep (and which sleep stage). Home videosomnography provides
less invasive but highly accurate assessment of the frequency and duration
of movements. It also enables more detailed analysis such as the move-
ment phenotype. Like other sleep disorders, night to night variability is
seen in RMD. This can be captured on actigraphy and extended home
videosomnography.
Conclusions:
� There is a wide range of severity of RMD.
� A multi-modal investigation approach is required to accurately charac-
terise RMD.
� There is currently no international consensus regarding thresholds for
diagnosis and severity rating of this sleep disorder.
� Our novel Rhythmic Movement Index and semiology categories are ex-
amples that could be further developed to address this deficit.

Narcolepsy

AN ESTIMATION OF THE BURDEN OF ILLNESS AND HEALTHCARE
RESOURCE UTILIZATION DUE TO NARCOLEPSY AND IDIOPATHIC
HYPERSOMNIA IN THE UNITED STATES

I. Abioye 1, S. Dave 1, K. Deyoung 2, T. McLaughlin 2, A. Raju 2, T. Swick 1, M.J.
Thorpy 3, A. Shah 1. 1 Takeda Development Center Americas Inc, Lexington,
United States; 2Xcenda, Carrollton, United States; 3Albert Einstein College
of Medicine, Bronx, United States

Introduction: Narcolepsy and idiopathic hypersomnia (IH) are associated
with significant clinical, humanistic, and economic burden borne collec-
tively by patients, their families, and society at large. Few studies have
evaluated the burden of narcolepsy type 1 (NT1), narcolepsy type 2 (NT2)
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and IH in the healthcare system using real world data. The objective of this
study was to estimate the burden attributable to testing, treatment, and
care for narcolepsy and IH in the United States.
Materials and Methods: A non-interventional cohort design was
employed to identify patients with claims relating to narcolepsy or IH in
the IBM MarketScan commercial claims database between January 2015
and December 2019. Cases (aged 18 to �64 years) were required to have
qualifying medical claims (�2 medical claims occurring �60 days but not
more than 12 months apart) for the same type of central disorder of hy-
persomnolence (CDH), i.e., NT1, NT2 or IH. The date of the first qualifying
medical claim was set as the index date. Cohort assignment was based on
the condition listed on the last observed CDH claim. Controls, individuals
in the database without a diagnosis of narcolepsy or IH, were randomly
selected at a 1:3 (cases: controls) ratio, and matched on age, gender, re-
gion/state, calendar quarter, and insurance plan type. Demographic and
clinical characteristics were captured during the 12-month pre-index
period, and treatment patterns, costs and healthcare resource utilization
were captured during the 12-month post-index period.
Results: The cohort consisted of 7,799 patients overall. There were 1,137
NT1, 4,849 NT2 and 1,694 IH patients. 119 patients had >1 type of CDH
diagnoses. The mean age was 41.5 years and 65.2% were female. Less than
half (45.5%) of the total study sample had evidence of diagnostic laboratory
sleep testing during the 365 days before or 90 days after the index date:
34.9% had nocturnal polysomnography and 25.3% had a Multiple Sleep
Latency Test (MSLT). More than half of patients received antidepressants
(54.3%), stimulants (53.8%) or wakefulness-promoting agents (52.6%)
during the follow-up period. Polypharmacy, defined as prescriptions for
two ormoremedications with different mechanisms of action for NT1, NT2
or IH at the same time, was observed in 59.5% of patients. Compared to
matched controls, mean annual all-cause healthcare costs were signifi-
cantly greater (p <0.0001) for patients with NT1 (NT1: $40,599 vs control:
$8,239), NT2 ($26,893 vs $8,924), and IH ($18,067 vs. $8,394). The mean
number of outpatient visits was significantly greater for patients with NT1,
NT2 and IH compared to controls (NT1: 21.9 vs. 10.3, NT2: 22.4 vs 10.9, and
IH: 24.1 vs 11.0).
Conclusions: Patients with narcolepsy and IH have a substantial health-
care burden in the United States, which was demonstrated in this study by
notably higher all-cause healthcare resource utilization, and healthcare
costs that were 2- to 5-fold higher compared with patients without nar-
colepsy or IH. Patients were frequently prescribed multiple concurrent
treatments to manage their disorder. Approaches to lower the burden of
these diseases may be helpful.
Acknowledgements: The study was funded by Takeda Development
Center Americas, Inc.

ANTI-HYPOTHALAMIC AUTOANTIBODIES IN PATIENTS WITH
NARCOLEPSY

A. Donniaquio 1, P. Mattioli 1, B. Orso 1, D. Saverino 2,3, A. Strangio 2, L.
Benedetti 3, D. Franciotta 3, R. Cordani 1,4, F. Calizzano 1, R. Mancini 1, A.
Valcalda 1, L. Nobili 1,4, F. Nobili 1,3, D. Arnaldi 1,3. 1Dept. of Neuroscience
(DINOGMI), University of Genoa, Genoa, Genova, Italy; 2Dept. of
Experimental Medicine (DIMES), University of Genoa, Genoa, Genova, Italy;
3 IRCCS Ospedale Policlinico San Martino, Genoa, Genova, Italy; 4 IRCCS
Ospedale Gaslini, Genoa, Genova, Italy

Introduction: Narcolepsy is a rare disease characterized by excessive
daytime sleepiness, hallucinations, sleep paralysis and sleep disorders.
Cerebral spinal fluid (CSF) orexin’s level reduction and the presence of
cataplexy differentiate narcolepsy type one (NT1) from narcolepsy type
two (NT2). Association with HLA DQB1*06:02 was found, that strongly
suggests an autoimmune basis. How the autoimmunemechanism could be
involved in initiation and/or progression of the disease is not clear. Many
studies have shown T-cell mediated process against orexin neurons
(hypocretin-specific CD4+ T cells were found), but also humoral mecha-
nism may be involved. The aim of this study was to search for autoanti-
bodies against primate hypothalamic neurons in narcolepsy.
Materials andMethods: Twelve patients affected by Narcolepsy according
to current diagnostic criteria (AASM, 2014) (11 NT1 and one NT2; mean age
28±16.5, range 11-62, 4 females) were enrolled. The differentiation
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between NT1 and NT2 was performed by the clinical assessment of cata-
plexy and/or by dosing CSF orexin’s levels. A control group of 18 healthy
volunteers, aged 18-51, was included. All subjects underwent a blood
sampling to perform immunofluorescence analysis. The detection of anti-
hypothalamic autoantibodies was performed with an indirect immuno-
fluorescence (IIF) method using Euroimmun AG kits (Lubeck, Germany). In
detail, each sample was analysed at a serum dilution of 1:10 on a section of
primate hypothalamus. A pool of conjugate fluorescent anti-human IgG
and IgM was used as detecting antibodies. Positive and negative control
serum was analysed in each analytical session. The intensity of the fluo-
rescence was determined by a visual scale (VS) score from 0 to 3 (0 no
reaction, 1 weak fluorescence, 2 intermediate fluorescence, 3 strong fluo-
rescence). Samples were positive if scores of 2 or 3 were attributed.
Results: Ten patients showed a positive immunoreaction (four patients
with a VS score of 3 and six patients with a VS score of 2). Two patients
showed a VS score of 1, and no one had a VS score of 0 (no reaction). One
NT2 and one NT1 patients showed a weak fluorescence (VS 1). Among the
18 healthy controls, two of them showed a weak fluorescence (VS 1), and
the remaining no reaction at all (VS 0).
Conclusions: Although this is a preliminary study, the majority of the
tested narcoleptic patients showed autoantibody reactivity against hypo-
thalamic antigens. Interestingly, the patients showing poor reactivity,
suggesting that the autoimmune activity may beweak or incomplete, were
the only NT2 patient and an NT1 patient with low frequency cataplexy.
Several literature data are suggesting that the NT2 may be an incomplete
form of narcolepsy or even a prodromal stage of NT1, considering that
often NT2 patients develop cataplexy over time. Further evidence is
needed to confirm our result, including additional analysis to better define
the localization of the antigen and the nature of antibodies, as well as
increase the sample size, in particular NT2 patients.

APPLICABILITY OF THE SUSTAINED ATTENTION TO RESPONSE TASK
(SART) IN CLINICAL PRACTICE: EXPERIENCE AND RESULTS FROM A
TERTIARY REFERRAL CENTER

A.E. van der Hoeven 1,2, D. Bijlenga 1,2, P. Bouhuijs 1, M.K.M. van
Schie 1,2, G.J. Lammers 1,2, R. Fronczek 1,2. 1 Stichting Epilepsie Instellingen
Nederland, Sleep-Wake Center, Heemstede, Netherlands; 2 Leiden University
Medical Center, Neurology, Leiden, Netherlands

Introduction: Evaluation of disorders of hypersomnolence should include
assessment of disturbed vigilance, which can be quantified using the
computerized, short and objective Sustained Attention to Response Task
(SART), assessed five times over the course of the day. Here we describe
our experience with the SART in a tertiary referral center.
Materials and Methods: We analyzed clinical data of 317 patients with
hypersomnolence complaints, diagnosed with narcolepsy type 1 (NT1;
n¼102), narcolepsy type 2 (NT2; n¼21), idiopathic hypersomnia (IH;
n¼46), obstructive sleep apnea syndrome (OSAS; n¼28) and complaints of
EDS without explanatory diagnosis (CEDS; n¼120). Multiple sleep latency
test (MSTL), polysomnography (PSG), Epworth Sleepiness Scale (ESS),
Hospital Anxiety and Depression Scale (HADS) and SART outcomes (reac-
tion time, total errors, commission and omission errors) were compared
between diagnostic groups and with each other, corrected for age.
Results: SART-outcomes did not correlate with the MSLT, PSG or HADS.
Higher ESS-scores were associated with longer reaction times and more
commission errors (p<.01). Reaction times were significantly longer in the
morning with more omission errors (p<.05). OSAS patients has slower
reaction times than the NT1, IH and CEDS groups (median 428 ms, p<.05).
Conclusions: The SART quantifies disturbed vigilance, which is a different
dimension of disorders of hypersomnolence thanmeasured by theMSLTor
PSG. It does not differentiate between sleep disorders and is not affected by
symptoms of anxiety or depression. In the clinical practice for the diag-
nosis and clinical monitoring of hypersomnolence patients, multiple
testing times during the day and a practice session are advised, for
example before each MSLT nap opportunity.
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ASSESSMENT OF THE DIAGNOSED PREVALENCE OF NARCOLEPSY AND
IDIOPATHIC HYPERSOMNIA IN THE UNITED STATES USING REAL
WORLD DATA

I. Abioye 1, S. Dave 1, K. Deyoung 2, T. McLaughlin 2, A. Raju 2, A. Shah 1, M.J.
Thorpy 3, T. Swick 1. 1 Takeda Development Center Americas Inc, Lexington,
United States; 2Xcenda, Carrollton, United States; 3Albert Einstein College
of Medicine, Bronx, United States

Introduction: Primary central disorders of hypersomnolence (CDH)
including narcolepsy and idiopathic hypersomnia (IH) are chronic, debil-
itating, neurological conditions characterized by excessive daytime
sleepiness. Considerable symptom overlap with other medical, neurolog-
ical, and psychiatric conditions mean they are often underdiagnosed or
misdiagnosed, leading to significant prolonged clinical and economic
burden due to insufficient/inappropriate treatment. Well-conducted, up-
to-date studies describing the epidemiology of these conditions may
inform health policy and clinical decision-making. The objective of this
study was to evaluate the diagnosed prevalence of narcolepsy and IH using
real world data.
Materials and Methods: A non-interventional cross-sectional study was
conducted to assess the diagnosed prevalence and incidence of narcolepsy
and IH using data from the IBM MarketScan Commercial Claims and En-
counters database from January 2017 to December 2019. The population
was limited to individuals aged �64 years continuously enrolled for
medical and pharmacy benefits during the year under study. Prevalent
cases were individuals with �2 medical claims (occurring �60 days but
not more than 12 months apart) for the same type of CDH (i.e., narcolepsy
type 1 [NT1], narcolepsy type 2 [NT2] or IH).
Results: The diagnosed prevalence of narcolepsy per 100,000 people was
49.3 in 2017, 51.6 in 2018 and 53.3 in 2019. Of those with narcolepsy, the
prevalence of NT1 was 9.7 in 2017, 10.4 in 2018 and 10.7 in 2019, while the
diagnosed prevalence of NT2 was 38.8 in 2017, 40.4 in 2018 and 41.7 in
2019. The diagnosed prevalence of IH per 100,000 was 13.9 in 2017, 14.5 in
2018 and 14.6 in 2019. The prevalence of narcolepsy and IH was higher in
females than males (narcolepsy: 60.8 vs. 37.1; IH: 18.1 vs. 9.3, in 2017), and
highest in individuals aged between 35 and 44 years compared with other
age groups. The diagnosed incidence of narcolepsy per 100,000 person
years was 7.6 in 2017, 7.7 in 2018 and 5.5 in 2019, while the diagnosed
incidence of IHwas 2.7 in 2017, 2.7 in 2018 and 1.8 in 2019. The incidence of
narcolepsy and IH was higher in females than males (narcolepsy: 9.0 vs.
6.0; IH: 3.5 vs. 1.9, in 2017), and the incidence of narcolepsy was highest in
individuals aged between 18 and 34 years compared with other age
groups, and incidence of IH was highest among individuals aged between
35 and 44 years compared with other age groups. The trend of prevalence
and incidence estimates by sex and age groups were generally consistent
across the years under study.
Conclusions: Narcolepsy and IH are rare conditions, affecting ~50/100,000
individuals. In this study, prevalence of narcolepsy and IH increased
slightly from 2017 to 2019; however, incidence rates remained similar.
Prevalence estimates for narcolepsy were consistent with findings from
previous studies, though the estimates in this study were based on di-
agnoses logged as part of routine clinical care for the administration of
insurance claims. Further studies to validate the approach for selecting
cases in US administrative claims databases are recommended.
Acknowledgements: The study was funded by Takeda Development
Center Americas, Inc.

CARDIOVASCULAR BURDEN OF NARCOLEPSY DISEASE (CV-BOND): A
REAL-WORLD EVIDENCE STUDY

R.H. Ben-Joseph 1, R. Saad 1, J. Black 1,2, E.C. Dabrowski 3, B. Taylor 3, S.
Gallucci 3, V.K. Somers 4. 1 Jazz Pharmaceuticals Inc., Palo Alto, United
States; 2 Stanford University Center for Sleep Sciences and Medicine,
Stanford, United States; 3Aetion, Inc., New York, United States; 4Mayo
Clinic, Department of Cardiovascular Medicine, Rochester, United States

Introduction: Narcolepsy is a rare, central disorder of hypersomnolence
that requires long-term treatment and is associated with multiple
comorbidities. Many treatments for narcolepsy symptoms have
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cardiovascular-related warnings and precautions in their labels. The
objective of this study was to estimate the risk of cardiovascular comor-
bidities in US adults with narcolepsy.
Materials and Methods: Claims from IBM® MarketScan®, an adminis-
trative claims database, between January 2014 and June 2019 were ana-
lysed. Eligible patients were �18 years of age and had continuous medical
and prescription coverage (gaps �30 days allowed). The narcolepsy cohort
was defined by �2 outpatient claims containing a diagnosis of narcolepsy
type 1 or type 2 on separate days and no more than 6 months apart; �1
claim must have been nondiagnostic (ie, not for diagnostic sleep testing).
Patients without narcolepsy were matched 3:1 to patients with narcolepsy
by calendar date of cohort entry, age, gender, US geographic region, and
insurance type. Outcomes included incidences of any stroke; atrial fibril-
lation; heart failure; ischaemic stroke; major adverse cardiac event
(MACE); myocardial infarction; grouped instances of stroke, atrial fibril-
lation, or oedema; any cardiovascular disease; and any cardiovascular
disease excluding hypertension. Each incidence calculation required a 6-
month outcome-free period prior to cohort entry. Differences between
cohorts were evaluated using a Cox proportional hazard model adjusted
for age, gender, region, insurance type, and relevant morbidities/comor-
bidities and medications in the baseline period.
Results: Of 54,239,110 adults in the database, 12,816 and 38,441 were
included in the narcolepsy and matched non-narcolepsy cohorts, respec-
tively. Approximately 67% were female, and mean age was approximately
38 years in both cohorts. Adjusted hazard ratios (HRs), derived from
incidence rates, suggested significantly increased risk of the following
outcomes in the narcolepsy cohort compared with matched non-narco-
lepsy controls (nominal P<0.05): any stroke (HR [95% CI]: 1.71 [1.24, 2.34]);
heart failure (1.35 [1.03, 1.76]); ischaemic stroke (1.67 [1.19, 2.34]); MACE
(1.45 [1.20, 1.74]); grouped instances of stroke, atrial fibrillation, or oedema
(1.48 [1.25, 1.74]); and any cardiovascular disease excluding hypertension
(1.30 [1.08, 1.56]).
Conclusions: Physicians should consider increased cardiovascular risk
when weighing risk modification strategies and treatment options for
narcolepsy.
Acknowledgements: Supported by Jazz Pharmaceuticals.

CHILDREN, ADOLESCENTS, AND THEIR PROVIDERS: THE NARCOLEPSY
ASSESSMENT PARTNERSHIP (CATNAP™) PAEDIATRIC NARCOLEPSY
REGISTRY: STUDY DESIGN

W. Macfadden 1, M. Whalen 1, T.L. Steininger 2, N. Simakajornboon 3, F.
Gwadry-Sridhar 4, J.A. Owens 5. 1 Jazz Pharmaceuticals, Philadelphia,
United States; 2 Jazz Pharmaceuticals, Palo Alto, United States; 3Cincinnati
Children's Hospital, Cincinnati, United States; 4 Pulse Infoframe, Inc.,
London, Canada; 5Harvard Medical School, Boston Children's Hospital,
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Introduction: Limited information is available on the natural history,
presentation, and management of paediatric narcolepsy. Children, Adoles-
cents, and Their providers: the Narcolepsy Assessment Partnership
(CATNAP™) is a retrospective and prospective longitudinal, multicentre,
web-based paediatric narcolepsy registry (ClinicalTrials.gov identifier:
NCT04899947). CATNAP is a next-generation registry that collects relevant
real-world clinical information from patients, caregivers, and clinicians.
The primary objectives are to improve understanding of the natural history
of paediatric narcolepsy, characterise symptom presentation and diagnosis
in paediatric patients, and understand treatment practices and outcomes.
Secondary objectives are to understand the quality of life of paediatric
patients and their caregivers, burden of disease and healthcare resource
utilisation of patients, caregiver burden, and impact on patients’ social
development and academic/educational outcomes.
Materials and Methods: Eligible children/adolescents (<18 years of age)
with a confirmed diagnosis of narcolepsy will be invited to participate by
registry site personnel or the treating physician. Using web-based portals,
patients, caregivers, and clinicians will complete an initial survey and
annual follow-up surveys. Patients and caregivers will provide information
on sociodemographic characteristics (including race/ethnicity and
geographic location); diagnostic, medical, and treatment history; comor-
bidities; and disease progression. In addition, they will complete validated
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instruments assessing the patient’s daytime sleepiness, quality of life,
psychological/behavioural health, and social functioning. Caregivers will
also complete instruments assessing the impact of the patient’s narcolepsy
on the caregiver’s well-being, social support, sleep, and work. Clinicians
will provide information on signs/symptoms/testing at diagnosis, an-
thropometrics, comorbidities, disease progression, treatment history, and
clinical outcomes, as well as medical records, to further understanding of
the natural history of paediatric narcolepsy.
Results: CATNAP enrolment opened in October 2020. Data are anticipated
to be presented starting in 2022.
Conclusions: CATNAP will be the first longitudinal study in paediatric
narcolepsy of key determinants of patient management and outcomes,
including the patient experience and patient/caregiver burden. These data
will facilitate education of patients and caregivers, inform clinical deci-
sion-making, and potentially contribute to the development of new
treatment strategies with a better understanding of patient impact.
Acknowledgements: Supported by Jazz Pharmaceuticals.

DEVELOPMENT AND VALIDATION OF THE PEDIATRIC HYPERSOMNIA
SURVEY (PHS)
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Introduction:Narcolepsy and idiopathic hypersomnia usually begin in
early adolescence, but diagnostic delays ranging 5-10 years are common,
impacting disease burden. To improve early identification of these treat-
able conditions. we developed and validated the Pediatric Hypersomnia
Survey (PHS).
Materials and Methods: Content was developed through literature re-
view, patient focus groups, interviews with experts in the field, and field
testing. We then validated the 14-item survey across three hospitals and
web recruitment from patient groups. In the validation phase, we recruited
a total of 331 participants (patients with narcolepsy type 1 (n¼64), nar-
colepsy type 2 (n¼34), idiopathic hypersomnia (n¼36), and other sleep
disorders (n¼97), and healthy controls (n¼100), ages 8-18 years. We
assessed a range of psychometric properties, including discriminant
diagnostic validity for CNS disorders of hypersomnolence using ROC
analysis and reliability across a 1 week period.
Results: Confirmatory Factor Analysis indicated a 4-domain solution with
good reliability expressed by satisfactory Omega values. Across groups, the
PHS total score showed appropriate positive correlations with other vali-
dated surveys of sleepiness (r’s ¼0.65-0.78, p’s<0.001) and negative cor-
relations with Multiple Sleep Latency Test measures (mean sleep latency:
r¼-0.27, p¼0.006 number of sleep onset REM periods: r¼0.26, p¼0.007.
Compared to controls and patients with other sleep disorders, the AUC for
narcolepsy or idiopathic hypersomnia was 0.87(0.02), 95% CI 0.83-0.91
with high sensitivity (81.3 ,95% CI 73.7-87.5) and specificity (81.2, 95
CI:75.1-86.4). Test-retest reliability was r¼0.87.
Conclusions: The PHS is a valid and reliable tool for clinicians to identify
pediatric patients with narcolepsy and idiopathic hypersomnia. Imple-
mented in clinical practice, the PHS will potentially decrease diagnostic
delays and time to treatment, ultimately reduce disease burden for these
debilitating conditions.

DRUG THERAPY FOR PATIENTS WITH NARCOLEPSY IN A REAL WORLD
IN JAPAN: A DESCRIPTIVE OBSERVATIONAL STUDY USING
HEALTHCARE CLAIMS DATA

Y. Kamada 1, K. Shibata 1, Y. Sakata 1, H. Munakata 1, M. Ishii 1, A.
Imanishi 2. 1Clinical Planning and Development Department, Medical HQs,
Eisai Co., Ltd., Tokyo, Japan; 2Department of Neuropsychiatry, Akita
University School of Medicine, Akita, Japan
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Introduction: Prior epidemiological studies of narcolepsy in Japan were
conducted a few decades ago. Additionally, to the best of our knowledge,
little nationwide epidemiological data are available to understand the
actual situation of drug therapy in Japan, while new therapies have been
developed. The objectives of this study were to describe prevalence, inci-
dence, and drugs among patients who were diagnosed with narcolepsy in
Japan using nationwide healthcare claims data from January 2010 to
December 2019.
Materials and Methods: Patients diagnosed as narcolepsy were identified
from January 2010 to December 2019 using an employment-based health
insurance claims data compiled by JMDC Inc. The patients were selected
according to the following inclusion criteria. Patients 1) with both disease
names (Japanese disease name) and diagnosis records (ICD-10 code
[G474]) of narcolepsy in 2 consecutivemonths during the study period and
2) with any data records for 1 year before index date, as which the date of
the first diagnosis was defined, were included. Annual prevalence and
incidence of narcolepsy were estimated in the overall population and by
age and sex among employees and their dependents aged <75 years. Drugs
examined were modafinil, methylphenidate, pemoline, tricyclic antide-
pressants, selective serotonin reuptake inhibitors (SSRI), and serotonin-
norepinephrine reuptake inhibitors (SNRI) in the overall population
quarterly each year. Each of these drugs is used for the patients and three of
them (modafinil, methylphenidate, pemoline) have an indication for
treatment of narcolepsy in Japan.
Results:We identified 1,539 patients with narcolepsy (sex; 966 males and
573 females, age; 31.5 ±13.5 years old, median follow-up; 2.0 years). The
overall annual prevalence increased from 5.7 to 18.5/100,000 persons in
2010 and 2019, and the large increase was found in patients aged 20e29
years and 10e19 years, with the highest prevalence in 2019 (9.7 to 37.5/
100,000 persons in 2010 and 2019, 5.0 to 27.1/100,000 persons). The
overall incidence slightly increased from 3.6 to 4.3/100,000 person-year in
2010 and 2019, and the highest incidence was found in patients aged
20e29 years and 10e19 years (5.8 to 11.3/100,000 person-year in 2010 and
2019, 3.8 to 7.4/100,000 person-year). Methylphenidate and modafinil
were commonly prescribed in 2010 (27.3%e38.9% [min-max, quarterly],
17.5%e45.5%, respectively). Methylphenidate was prescribed more
commonly than modafinil until early 2012. On the contrary, modafinil was
used more commonly than methylphenidate from late 2012. Methylphe-
nidate prescription declined in ten years, whereas modafinil prescription
increased (15.6%e17.1% in 2019, 43.8%e45.8% in 2019). Pemoline followed
above two drugs (12.4%e12.9% in 2019). While SSRI prescription declined
in ten years (0.0%e22.5% in 2010, 7.4%e8.3% in 2019), SNRI prescription
increased in ten years (0.0%e3.0% in 2010, 13.0%e13.4% in 2019).
Conclusions: Our prevalence and incidence estimate especially in teens
and young adults increased from 2010 to 2019. Prevalence gradually
increased over ten years, and although overall incidence rate changed
little. The prescription of modafinil was increased and modafinil was most
prescribed in 2019, followed by methylphenidate and pemoline.
Acknowledgements: We are grateful to Japan Narcolepsy Association.

EARLY EFFICACY WITH ONCE-NIGHTLY SODIUM OXYBATE (ON-SXB;
FT218): POST-HOC ANALYSES FROM REST-ON
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Introduction: Once-nightly sodium oxybate (ON-SXB; FT218) is an
investigational, extended-release formulation of SXB for the treatment of
adults with narcolepsy. In the phase 3 REST-ON clinical trial, significant
improvements for ON-SXB vs placebo were observed at weeks 3 (6-g
dose), 8 (7.5-g dose), and 13 (9-g dose) for the 3 coprimary endpoints of
mean sleep latency on the Maintenance of Wakefulness test, Clinical
Global Impression of Improvement rating, and number of weekly cata-
plexy episodes (all P<0.001), as well as the secondary endpoints Epworth
Sleepiness Scale (ESS) score (all P<0.001), disturbed nocturnal sleep
(P<0.05, ON-SXB 6 g; P<0.001 ON-SXB 7.5 and 9 g), sleep paralysis (all
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P<0.05), and patient-reported sleep quality and refreshing nature of sleep
on visual analog scales (VAS; all P<0.001). A post hoc analysis revealed that
ON-SXB 4.5 g significantly reduced the number of weekly cataplexy epi-
sodes vs placebo at week 1 of treatment (P<0.05). Additional post hoc
analyses were conducted to investigate the efficacy of ON-SXB on other
endpoints with recorded values at weeks 1 and 2.
Materials and Methods: In REST-ON (NCT02720744), individuals �16
years of age with narcolepsy type 1 or 2 were randomized 1:1 to receive
double-blind ON-SXB (4.5 g, 1 week; 6 g, 2 weeks; 7.5 g, 5 weeks; 9 g, 5
weeks) or matching placebo. Randomization was stratified by narcolepsy
type. ESS score, VAS sleep quality, and VAS refreshing nature of sleep were
recorded in an electronic diary. VAS was a 1-100 scale with 1 indicating
poor quality/unrefreshing sleep and 100 indicating good quality/refreshing
sleep. Least squares mean differences (LSMD) in change from baseline to
weeks 1 and 2, associated 95% confidence intervals (CIs), and P-values
were calculated post hoc using a mixed-effects model for repeated mea-
sures in the modified intent-to-treat (mITT) population, defined as all
participants who received �1 dose of study drug and had an efficacy
assessment at week 3. No imputation was done for missing data.
Results: The mITT population comprised 190 participants (ON-SXB, 97;
placebo, 93). Baseline ESS scores were 16.6 and 17.5 for the ON-SXB and
placebo arms, respectively. A significant improvement in ESS score for ON-
SXB vs placebo was observed at week 2 (LSMD, -1.3 [95% CI: -2.4, -0.2];
P<0.02) with numerical improvement seen at week 1 (-0.7 [-1.6, 0.2]). For
the ON-SXB and placebo arms, respectively, baseline VAS sleep quality was
53.8 and 55.9, and baseline VAS refreshing nature of sleep was 46.5 and
49.9. Significantly greater improvement was observed with ON-SXB vs
placebo for sleep quality at week 1 (3.6 [1.1, 6.1]; P<0.01) and week 2 (7.0
[3.8, 10.1]; P<0.001) and refreshing nature of sleep at week 1 (3.2 [0.5, 5.9];
P<0.05) and week 2 (5.8 [2.3, 9.4]; P¼0.001).
Conclusions: ON-SXB demonstrated improvement vs placebo in subjec-
tive measures of daytime sleepiness and in sleep quality and refreshing
nature of sleep as early as week 1. If approved, ON-SXB will be a treatment
option that may provide early relief of narcolepsy symptoms for some
patients.
Acknowledgements: This study was funded by Avadel Pharmaceuticals.

EFFECTS OF LOWER-SODIUM OXYBATE ON SLEEP TIME IN A PLACEBO-
CONTROLLED, DOUBLE-BLIND, RANDOMISED WITHDRAWAL STUDY IN
ADULTS WITH IDIOPATHIC HYPERSOMNIA
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Children’s Hospital, Geisinger, Danville, United States; 2 Jazz
Pharmaceuticals, Inc., Palo Alto, United States; 3 Jazz Pharmaceuticals, Inc.,
Philadelphia, United States

Introduction:Idiopathic hypersomnia is a debilitating central hypersom-
nolence disorder characterised by excessive daytime sleepiness; severe
sleep inertia and long nocturnal sleep time are key symptoms. The first
approved treatment is lower-sodium oxybate (LXB; Xywav®). The efficacy
and safety of LXB for the treatment of idiopathic hypersomnia in adults
was established in a double-blind randomised withdrawal study
(NCT03533114). This analysis evaluated the effect of LXB treatment on
sleep time in the study.
Materials and Methods: Eligible participants 18-75 years of age with
idiopathic hypersomnia perInternational Classification of Sleep Disorders,
2nd or 3rd Edition criteria began LXB treatment in an open-label titration
and optimisation period (OLT; 10-14 weeks), followed by a 2-week, open-
label, stable-dose period (SDP), and were then randomised to placebo or to
continue LXB treatment during a 2-week, double-blind, randomised
withdrawal period (DBRWP). This post hoc analysis utilised participant-
recorded electronic daily sleep diary data from screening week 2 to SDP
week 2, and DBRWP week 2. Sleep parameters were assessed after
exclusion of erroneous records (incorrect clock time); assessments
included 24-hour total sleep time (TST; nocturnal TST plus duration of nap
[s]), nocturnal TST (time from trying to sleep until final awakening, sub-
tracting duration of awakenings at night), and duration of naps. Results are
reported for participants who were treatment naive at entry or taking
alerting agents (AAs; stimulants and wake-promoting agents) at study
entry; AA treatment was to remain stable throughout the study.
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Participants treated with sodium oxybate at entry were not included in
this analysis.
Results: The study enrolled 154 participants (mean±SD age, 40±14 years;
68% female); 3917 of 4596 daily sleep diary records were analysed. During
open-label LXB treatment, decreases in 24-hour TST were observed from
baseline to end of open-label period (SDP) in both treatment groups. The
estimated median reduction was 61 minutes (baseline, 535; end of SDP,
486) in treatment-naive participants, and 28 minutes (504; 468) in par-
ticipants receiving AA at baseline. Reduction in nocturnal TST was also
observed: estimated median decrease was 32 minutes (508; 486) in
treatment-naive participants and 23 minutes (475; 460) in participants
receiving AA at baseline. Total nap duration was also decreased: estimated
median reduction was 11.3 minutes (19.6; 0.0) in treatment-naive partic-
ipants and 8.4 minutes (15.0; 7.5) in participants receiving AA at baseline.
From end of SDP to end of the 2-week DBRWP, 24-hour TST increased in
participants randomised to placebo (median, 469; 498 minutes, respec-
tively) but remained stable in participants continuing LXB treatment (467;
461 minutes); estimated median difference in change (95% CI) was �23
minutes (�58, 10;P¼0.0864). Common treatment-emergent adverse
events (reported by �10% of total participants across all study periods,
excluding placebo data) were nausea, headache, dizziness, anxiety, and
vomiting.
Conclusions: LXB treatment in adults with idiopathic hypersomnia
resulted in reductions in 24-hour total sleep time, nocturnal sleep time,
and nap duration during the open-label treatment phase in both baseline
treatment groups. Total sleep time worsened when participants switched
to placebo in this controlled, randomised study.
Acknowledgements: Supported by Jazz Pharmaceuticals.

EFFICACY OF FT218, A ONCE-NIGHTLY SODIUM OXYBATE
FORMULATION, IN PATIENTS WITH NARCOLEPSY: POST-HOC
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Gudeman 4. 1 Stanford University Medical Center, Redwood City, United
States; 2 Sleep Disorders and Research Center, Henry Ford Health System,
Detroit, United States; 3Montefiore Medical Center, New York, United
States; 4Avadel Pharmaceuticals, Chesterfield, United States

Introduction: In REST-ON (NCT02720744), once-nightly sodium oxybate
(ON-SXB; FT218) treatment resulted in significant improvement vs placebo
for coprimary endpoints mean sleep latency on the Maintenance of
Wakefulness test (MWT), Clinical Global Impression of Improvement (CGI-
I) rating of “much” or “very much” improved, and weekly number of cat-
aplexy attacks (NCA) (all P<0.001). Post-hoc sensitivity analyses using
different methods to handle missing data were conducted to support the
robustness of the primary data.
Materials and Methods: Individuals aged �16 years with narcolepsy type
1 or 2 were randomized 1:1 to receive ON-SXB (1 week, 4.5 g; 2 weeks, 6 g;
5 weeks, 7.5 g; 5 weeks, 9 g) or placebo. Sensitivity analyses included
completer population; placebo-based multiple imputation (MI) with
missing not at random assumption (missing values in both arms imputed
from observed placebo-arm values); analysis of covariance (ANCOVA); and
tipping point-based MI of worsening values until P>0.05. For MWT and
NCA, mean differences and P values were calculated. For CGI-I, odds ratios
(OR) and P values were calculated for completers; mean differences (1e7-
points; lower values indicate greater improvement) and P values were
calculated using ANCOVA.
Results: For completers (ON-SXB, n¼69; placebo, n¼79), significant
improvement was observed with 6, 7.5, and 9 g ON-SXB vs placebo on all
coprimary endpoints (all P<0.001); with 9-g dose, mean difference vs
placebo on MWT was 6.0 min (95% CI: 3.3e8.7), CGI-I responder pro-
portions for ON-SXB and placebo were 72.3% and 31.6% (OR, 5.7 [95% CI:
2.8e11.6]), and mean difference in NCA was e6.6 (95% CI: e9.6 to e3.6).
With placebo-based MI, all ON-SXB doses were associated with significant
improvement vs placebo on all coprimary endpoints (all P<0.001); with 9-
g dose, mean difference vs placebo onMWTwas 5.4 min (95% CI: 2.8e8.0),
CGI-I responder proportions for ON-SXB and placebowere 63.0% and 28.5%
(OR, 4.3 [95% CI: 2.3e8.0]), and mean difference in NCA was e6.4 (95% CI:
e11.3 to e3.7). With ANCOVA, all ON-SXB doses were associated with
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significant improvement vs placebo on all coprimary endpoints (all
P<0.001); for the 9-g dose, mean difference vs placebo on the MWT was
6.0 min (95% CI: 3.6e8.5), CGI-I rating difference was e1.0 (95% CI: e1.3 to
e0.7), and mean NCA was e6.4 (95% CI: e9.0 to e3.8). With MWT tipping
point MI, differences between ON-SXB and placebo lost significance with
worsening of 7.0, 5.2, and 4.3 min from baseline for 6, 7.5, and 9 g,
respectively, which was implausible for the 7.5- and 9-g doses as baseline
MWT was 5 min. When participants who withdrew from the ON-SXB arm
were imputed as “not improved,” CGI-I remained significant in favor of
ON-SXB (all 3 doses, P<0.001). Mean NCA remained significant for all 3 ON-
SXB doses vs placebowith worsening trajectories imputed; positive results
could not be tipped over with plausible values.
Conclusions: These post-hoc results are consistent with the coprimary
endpoints and further confirm the efficacy of ON-SXB as a treatment for
narcolepsy symptoms.
Acknowledgements: This study was funded by Avadel Pharmaceuticals.
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Introduction: In REST-ON (NCT02720744), once-nightly sodium oxybate
(ON-SXB; FT218) resulted in significant improvement vs placebo for the
coprimary endpoints of mean sleep latency on the Maintenance of
Wakefulness test (MWT), Clinical Global Impression of Improvement (CGI-
I) rating, and number of weekly cataplexy attacks (NCA) overall (P<0.001)
and in subgroups based on concomitant stimulant use for MWT and CGI-I
(all P<0.05). Post-hoc analyses to investigate ON-SXB efficacy on the sec-
ondary REST-ON endpoints of disturbed nocturnal sleep (DNS) and the
Epworth Sleepiness Scale (ESS) score were similarly conducted.
Materials and Methods: Individuals aged �16 years with narcolepsy type
1 or 2 were randomized 1:1 to receive ON-SXB (1 week, 4.5 g; 2 weeks, 6 g;
5 weeks, 7.5 g; 5 weeks, 9 g) or placebo. P values for change from baseline
vs placebo at weeks 3 (6 g), 8 (7.5 g), and 13 (9 g) in ESS score, sleep shifts
(ie, the number of shifts from stages N1, N2, N3 and rapid eye movement
[REM] sleep to Wake and from N2, N3 and REM sleep to N1), nocturnal
arousals (NA), and patient-reported outcomes of sleep quality and
refreshing nature of sleep on a 100-point visual analog scale were calcu-
lated using a mixed-effects model for repeated measures.
Results: Of the 190 participants in the modified intent-to-treat population,
119 were taking concomitant stimulants (ON-SXB, n¼66; placebo, n¼53)
including modafinil (ON-SXB, 21.5%; placebo, 21.0%), armodafinil (ON-SXB,
12.1%; placebo, 6.7%), amphetamine (various; ON-SXB, 10.3%; placebo,
5.7%), and methylphenidate (ON-SXB, 10.3%; placebo, 6.7%), and 71 were
not taking stimulants (ON-SXB, n¼31; placebo, n¼40). Improvements with
ON-SXB vs placebo were observed regardless of stimulant-use subgroup
for ESS (stimulants: all doses, P�0.01; no stimulants: 6 g, directional
improvement; 7.5 g, P<0.01; 9 g, P<0.001), sleep shifts (stimulants: 6 g,
P<0.01; 7.5 and 9 g, P<0.001; no stimulants: all doses, P<0.001), and NA
(stimulants: directional improvement, 6 g; 7.5 g, P<0.01; 9 g, P¼0.001; no
stimulants: 6 and 7.5 g, P<0.05; 9 g, P¼0.01). Improvements with ON-SXB
vs placebo were also observed on the patient-reported outcomes of sleep
quality (stimulants: 6 and 7.5 g, P<0.01; 9 g, P<0.05; no stimulants: all
doses P<0.001) and refreshing nature of sleep (stimulants: 6 and 9 g,
P<0.05; 7.5 g, P<0.001; no stimulants: 6 and 7.5 g, P<0.01; 9 g, P¼0.001).
Conclusions: The results of these post-hoc analyses were consistent with
the previously reported statistically significant coprimary endpoint results
from REST-ON. These data support the efficacy of ON-SXB for EDS and DNS
in adults, as measured by objective and subjective endpoints, regardless of
concurrent stimulant use.
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EFFICACY OF ONCE-NIGHTLY SODIUM OXYBATE (ON-SXB; FT218) BY
NARCOLEPSY TYPE: POST-HOC ANALYSES FROM THE REST-ON TRIAL
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Introduction: In REST-ON (NCT02720744), once-nightly sodium oxybate
(ON-SXB; FT218) treatment resulted in significant improvement vs placebo
for the coprimary endpoints mean sleep latency on the Maintenance of
Wakefulness test (MWT), Clinical Global Impression of Improvement (CGI-
I) rating of “much” or “very much” improved, and weekly number of cat-
aplexy attacks (NCA) overall (all P<0.001) and in post-hoc analyses of
subgroups of narcolepsy type 1 or 2 (NT1/NT2) for MWT and CGI-I (all
P<0.05). Secondary REST-ON endpoints included polysomnographic
measures of sleep stage shifts and nocturnal arousals (NAs) and patient-
reported assessments of sleep quality and refreshing nature of sleep. Post-
hoc analyses to investigate ON-SXB efficacy based on secondary REST-ON
endpoints measuring effects on objective and subjective measures of
disrupted nighttime sleep and daytime sleepiness in patient subgroups
based on narcolepsy type were conducted.
Materials andMethods: Individuals aged�16 years with NT1 or NT2were
randomized 1:1 to receive ON-SXB (1 week, 4.5 g; 2 weeks, 6 g; 5 weeks,
7.5 g; 5 weeks, 9 g) or placebo. P values for change from baseline vs placebo
at weeks 3 (6 g), 8 (7.5 g), and 13 (9 g) in Epworth sleepiness scale (ESS)
score, sleep shifts (ie, the number of shifts from stages N1, N2, N3 and rapid
eye movement [REM] sleep to Wake and from N2, N3 and REM sleep to
N1), nocturnal arousals (NA), and patient-reported outcomes of sleep
quality and refreshing nature of sleep on a 100-point visual analog scale
were calculated using a mixed-effects model for repeated measures.
Results: Of the 190 participants in themodified intent-to-treat population,
145 had NT1 (ON-SXB, n¼73; placebo, n¼72) and 45 had NT2 (ON-SXB,
n¼24; placebo, n¼21). Significant improvements with ON-SXB vs placebo
were observed for both narcolepsy types for shifts to a lighter stage of
sleep (NT1: 6, 7.5, and 9 g, all P<0.001; NT2: 6 and 7.5 g, both P<0.05, 9 g,
P<0.001), NA (NT1, 6 g, P<0.05, 7.5 and 9 g, P<0.01; NT2, 7.5 and 9 g,
P<0.05), and sleep quality (NT1, 6, 7.5, and 9 g, all P<0.001; NT2, 6, 7.5, and
9 g, all P<0.05). For both ESS and refreshing nature of sleep, significant
improvements with ON-SXB vs placebo were observed for NT1 (6, 7.5, and
9 g, P�0.001). The NT2 subgroup showed directional improvements for
these endpoints but did not achieve statistical significance.
Conclusions: Stratifying objective and subjective measures of disrupted
nighttime sleep and daytime sleepiness by NT1 and NT2 allows for sub-
group efficacy analyses. Lack of statistical significance on some endpoints
for the NT2 subgroup may be due to underpowering. The results of these
post-hoc analyses are generally consistent with the previously reported
positive endpoints from REST-ON and provide further support for the ef-
ficacy of ON-SXB as a treatment for narcolepsy symptoms in adults with
either NT1 or NT2.
Acknowledgements: This study was funded by Avadel Pharmaceuticals.

EFFICACY OF ONCE-NIGHTLY SODIUM OXYBATE (ON-SXB; FT218) FOR
EXCESSIVE DAYTIME SLEEPINESS AND CATAPLEXY: POST-HOC
NUMBER NEEDED TO TREAT AND EFFECT SIZE ANALYSES FROM REST-
ON

M. Thorpy 1, T. Roth 2, C. Kushida 3, D. Seiden 4, J. Dubow4, J.
Gudeman 4. 1Montefiore Medical Center, New York, United States; 2 Sleep
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Introduction: Narcolepsy is a chronic neurologic disease; symptoms
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include excessive daytime sleepiness (EDS) and cataplexy. FT218 is an
extended-release, once-nightly formulation of sodium oxybate (ON-SXB)
that is in development for treatment of adults with narcolepsy. Treatment
with ON-SXB resulted in significant improvement vs placebo (6 g, 7.5 g,
and 9 g, all P<0.001) for the coprimary endpoints of mean sleep latency on
the Maintenance of Wakefulness test (MWT), Clinical Global Impression of
Improvement rating, and number of weekly cataplexy episodes, as well as
the secondary endpoint Epworth sleepiness scale (ESS) score, in the phase
3 REST-ON clinical trial (NCT02720744). Post-hoc analyses of numbers
needed to treat (NNT) and effect sizes were performed to provide further
context into the effectiveness of ON-SXB.
Materials and Methods: Individuals aged �16 years with narcolepsy type
1 or 2 were randomized 1:1 to receive ON-SXB (1 week, 4.5 g; 2 weeks, 6 g;
5 weeks, 7.5 g; 5 weeks, 9 g) or placebo. For the post-hoc analyses,
response on the MWT was defined as �5 min increase from baseline in
mean sleep latency, response on the ESS was defined as a score �10, and
cataplexy response was defined as �50% reduction from baseline in the
mean number of weekly.
Results:In total, 222 participants were randomized and 190 comprised the
modified intent-to-treat population (ON-SXB, n¼97 [NT1, n¼73]; placebo,
n¼93 [NT1, n¼ 72]). ForMWT response, all doses of ON-SXB (6 g at week 3,
7.5 g at week 8, and 9 g at week 13) had NNTs of 3 and effect sizes ranging
from 0.7e0.9. For ESS response, NNTs ranged from 3 to 6, with a dose-
response effect. As a decrease signifies response, effect sizes were between
e0.5 to e0.7 for the 3 doses. For cataplexy response, NNT was 6 for the 6-g
dose and 3 for the 7.5-g and 9-g doses, and the effect sizes were between
e0.7 to e0.8.
Conclusions: NNTs provide a useful interpretation of the expected effec-
tiveness of a medication. As defined by these measures, only 3e6 patients
need to be treated with ON-SXB to achieve �5 minutes increased sleep
latency on the MWT or an ESS of �10, with the same number needed to
achieve a 50% or greater reduction in cataplexy. Effect size provides a
useful interpretation, as this calculation relies upon the standard devia-
tion; an effect size of 0.50 or more is generally regarded as a moderate
effect and 0.80 as a large effect. These post-hoc analyses provide further
confidence in the strength of ON-SXB efficacy and may be useful to clini-
cians in discussing treatment expectations.
Acknowledgements: This study was funded by Avadel Pharmaceuticals.

ENHANCEMENT OF A MACHINE LEARNING ALGORITHM TO ALERT
SLEEP CLINICIANS OF PATIENTS AT RISK FOR NARCOLEPSY, USING
NOCTURNAL POLYSOMNOGRAPHY IN GENERAL SLEEP MEDICINE
CLINICS

H. Moore, IV 1,2, A. Zheng 3, A. Cairns 4, P. Lillaney 5, J. Black 2,5. 1 InformAton
Inc., Salinas, United States; 2 Stanford University Center for Sleep Sciences and
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Introduction: Narcolepsy frequently remains undiagnosed for many years
following symptom onset (Thorpy MJ, Krieger AC. Sleep Med.
2014;15(5):502-7). A combination of clinician lack of narcolepsy-specific
education and experience, combined with substantial medical comorbid-
ity such as sleep apnoea, contributes to this underdiagnosis. Poly-
somnography (PSG) has been previously shown to contain quantitative
information that, using machine learning algorithms, may aid the identi-
fication of narcolepsy type 1 (Stephansen JB, et al. Nat Commun.
2018;9(1):5229). The current study evaluated the practical clinical appli-
cation of these algorithms and further enhanced them in a large sleep
clinic population to create a tool with high sensitivity and specificity to
alert sleep clinicians about patients at risk for narcolepsy.
Materials and Methods: A total of 21,837 nocturnal PSG studies from a
random sample of sleep clinic patients (narcolepsy-related PSG studies,
n¼302; non-narcolepsy control PSG studies, n¼21,535) were randomly
split (1:1) into a training set and a testing set. Multiple Sleep Latency Test
results were used as a proxy for diagnosis of narcolepsy type 1 (NT1; �3
sleep onset rapid eye movement periods [SOREMPs] and mean sleep
S158
latency [MSL] �5 minutes; n¼137) or narcolepsy type 2 (NT2; �2 SOR-
EMPs and MSL �8 minutes [but not meeting criteria for NT1]; n¼165).
Sleep stage probability graphs, or hypnodensities, were estimated from the
PSGs on 15-second epochs using a previously developed convolutional
neural network. A Gaussian process (GP) model was then designed to
identify patients with a high probability of having narcolepsy using these
hypnodensities as input. This model’s performance (ability to distinguish
between narcolepsy and healthy controls based on sensitivity and speci-
ficity) considered receiver operating characteristics (ROC) with the goal of
achieving an area under the curve (AUC) �0.80 when plotting specificity
versus sensitivity. An additional goal, based on sleep medicine clinician
feedback, was to confirm narcolepsy diagnosis in at least 3 of each 4 al-
gorithm-identified patients with narcolepsy (ie, �75% specificity) while
having the system identify at least half of the patients with narcolepsy in
the overall sample (ie, �50% sensitivity).
Results: When trained to evaluate narcolepsy according to either NT1 or
NT2 criteria, the GP model had an AUC¼0.9960 and AUC¼0.8014 for
classifying narcolepsy in the training and testing sets, respectively.
Sensitivity in the testing set ranged from 73% to 65% for specificities be-
tween 75% and 80%. The classifier's performance improved in the testing
set when trained to evaluate narcolepsy according to NT1 criteria only
(AUC¼0.9997 and AUC¼0.8154 for the training and testing sets, respec-
tively; sensitivity ranged from 75% to 72% for specificities between 75% and
80%).
Conclusions: Results of this study support further efforts to develop a
machine learning‒based algorithm that can offer an objective, sensitive,
and specific tool to alert sleep clinicians about patients at risk for narco-
lepsy, using nocturnal polysomnography in general sleep medicine clinics.
Acknowledgements: Supported by Jazz Pharmaceuticals.

EPIGENETIC REGULATION OF OREXIN NEURONS BY MIRNAS

M.-L. Possovre 1,1, S. Li 1, A. Neiteler 1, M. Bandarabadi 1, M.
Tafti 1. 1University of Lausanne, Lausanne, Switzerland

Narcolepsy type 1 is a sleep disorder characterized by excessive daytime
sleepiness and cataplexy (sudden loss of muscle tone triggered by positive
emotions). Genetic studies showed that narcolepsy is associated with the
human leukocyte antigen (HLA) locus. Postmortem brain analysis showed
a large reduction of orexin-producing neurons in the lateral hypothalamus
of narcolepsy patients. Narcolepsy patients show a deficiency of orexin-A
neuropeptide in the cerebrospinal fluid (CSF). This deficiency is supposed
to be due to an autoimmune attack targeting hypothalamic orexin neu-
rons. An alternative possibility is a decreased or absence of orexin gene
expression. Transcriptional control of orexin is not well-known. In this
study the role of miRNAs as epigenetic regulators of orexin gene expres-
sion were tested. MicroRNAs (miRNAs) are small, non-coding, highly
conserved RNAs which can blockmRNA translation into protein. Dicer is an
essential protein in the production of mature and functional miRNAs that
can regulate or silence expression of target genes. Thus, we inactivated
miRNAs in orexin neurons by deleting the floxed-Dicer alleles in orexin-
Cre-ki mice (Orexin-Dicer-ko). We found that orexin expression is
completely lost in Orexin-Dicer-ko mice, both at mRNA and protein levels,
resulting in the typical narcolepsy symptoms such as cataplexy, sleepiness,
difficulties to maintain long wakefulness and shorter Rapid-Eyes-Move-
ments (REM) sleep latency. Interestingly, conditional deletion of miRNAs
maturation in adult mice by using a tet-off system (Orexin-Dicer-cko) did
not lead to the loss of orexin neurons 4 weeks after shutting down of
miRNA maturation but a decrease of orexin neurons is observed 8 weeks
after Dicer deletion. These results suggest that orexin neurons could sur-
vivewithout maturemiRNAs during 4 weeks but not 8 weeks. Our findings
suggest a major role for miRNAs in the development and maintenance of
orexin neurons and add Orexin-Dicer-ko and Orexin-Dicer-cko as news
mouse models of narcolepsy.
Keywords: microRNA, Gene expression, Dicer, Cataplexy
Presenting author: POSSOVRE Marie-Laure PhD, Currently post-doctoral
fellow in the laboratory of Olivier Baud in Geneva university Contact :
+41786722815, marie-laure.possovre@unige.ch
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EXTRACTING REAL-WORLD INSIGHTS FROM SOCIAL MEDIA TO
UNDERSTAND NARCOLEPSY AND THE IMPACT OF BRAIN FOG

M. Picone 1, F. Ascencion 2, E.R. Wassman 1, C. DeFelice 1, H.W.
Hernandez 1, M. Converse 1, C. Flowers 1, M. Flurie 1, M.
Horsnell 1. 1 TREND Community, Philadelphia, United States; 2 PWN4PWN,
Tampa, United States

Introduction: The ability to listen to and interpret the patient experience
is necessary to understand how to address the needs of a particular
community. The TREND analytics engine identifies the most discussed
concepts and terms from social media to better understand a disease from
the patient’s perspective using natural language processing (NLP). The
resulting data provide many unique opportunities for both patient com-
munity partners and industry sponsors to bridge the communication
divide between the community lexicon and medical terminology to
improve care delivery. In the narcolepsy community, unmet needs around
the issue of brain fog can be served by this approach.
Materials and Methods: The TREND analytics engine, KrystieTM, was used
to map the information shared in 2 narcolepsy communities: a private
Facebook group, PWN4PWN, and a Reddit thread, r/Narcolepsy, together
containing 40,163 comments from July 2020-July 2021. Krystie uses NLP
techniques to analyze complex, real-world conversations and identify key
terms and concepts from social media conversations. The concepts are the
words and phrasesdincluding misspellings, colloquialisms, and abbre-
viationsdthat denote an idea.
Results: Krystie identified the top 200 terms used in narcolepsy social
media forums and ranked 12 overarching concepts (ie, clinical findings,
substances, bodily/mental function) based on the number of conversations
surrounding each one in this investigation. It then created a co-occurrence
network for brain fog by isolating conversations that included brain “fog”
and “help” language (eg, “improved symptoms”, “reduced brain fog”). The
network further revealed 3 medications, “Xyrem”, “Adderall”, and “mod-
afinil”, with high connectivity to the central network of brain “fog” and
“help”.
Conclusions: Using NLP techniques, this analysis brings further under-
standing to the impact of narcolepsy, and the associated unmet needs with
brain fog, to the patient experience and highlights the richness of con-
versations shared among community members. In the context of rare
disease, where real-world information is often limited, the ability to
interrogate social media conversation data can be valuable to patients and
their caregivers, physicians, researchers, and pharmaceutical developers.
The data that formed the basis of this analysis can be further explored to
gain additional clarity from this first assessment and can prompt collab-
orative health initiatives to address community needs, thus representing
an important contribution to the field of real-world evidence collection for
the medical community.
Acknowledgments: TREND Community thanks our cosponsors Harmony
Biosciences and Takeda for amplifying the voices of people living with
narcolepsy, PWN4PWN for providing access to data, and Wake Up Nar-
colepsy and Sleep Consortium for their consultation during the review
process.

HETEROGENEOUS NEUROPSYCHIATRIC SYMPTOMS AND OUTCOME IN
VERY EARLY-ONSET NARCOLEPSY TYPE 1: A CASE SERIES
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Plazzi 2,9. 1Universit�a degli Studi di Genova, Genova, Italy; 2 Istituto delle
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Narcolepsy type 1 is a central disorder of hypersomnolence characterized
by excessive daytime sleepiness, cataplexy (i.e., sudden loss of muscle tone
during wakefulness triggered by emotions), and additional rapid eye
movement sleep-related manifestations with a peculiar phenotype when
arising at pediatric age. Several features of childhood Narcolepsy type 1 are
common to neuropsychiatric conditions; discrete neuropsychiatric co-
morbidity has also been demonstrated.
Here we report on three children with very early Narcolepsy type 1 onset,
observed close to symptoms' onset. All three patients had psychiatric
features since Narcolepsy symptoms’ onset coupled with peculiar motor
disturbances, and the course of narcolepsy symptoms paralleled neuro-
psychiatric aspects, suggesting a possible intrinsic link between sleep and
psychological features.
Multidisciplinary management is mandatory for pediatric Narcolepsy type
1 since prompt disease management taking into account neuropsychiatric
symptoms could lead to a better clinical outcome and improve quality of
life.

IDLING FOR DECADES: A EUROPEAN STUDY ON RISK FACTORS
ASSOCIATED WITH LONG TIME TO NARCOLEPSY DIAGNOSIS

Z. Zhang 1, Y. Dauvilliers 2, G. Plazzi 3, G. Mayer 4, G.J. Lammers 5, J.
Santamaria 6, C. Gaig 6, M. Partinen 7, S. Overeem 8, R. del Rio-
Villegas 9, K. �Sonka 10, R. Peraita-Adrados 11, R. Heinzer 12, A.
Wierzbicka 13, B. H€ogl 14, M. Manconi 15, E. Feketeova 16, A.M. da
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Gool 5, R. Fronczek 5, R. Khatami 21. 1Klinik Barmelweid AG, Center for
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Introduction:Narcolepsy type-1 (NT1) is a rare chronic neurological dis-
order with excessive daytime sleepiness (EDS) as usual first and cataplexy
as pathognomonic symptoms. Most NT1 patients have a delay up to several
years or even decades between symptom onset and correct diagnosis. The
long diagnostic delay in narcolepsy may lead to a substantial medical and
socioeconomic burden. Shortening the NT1 diagnostic delay is the key to
reduce disease burden and related low quality of life. Here we investigated
the changes of diagnostic delay over the diagnostic years (1990-2018) and
the factors associated with the delay in Europe.
Materials and Methods:We analyzed 580 NT1 patients from 12 European
countries using the European Narcolepsy Network database. The diag-
nostic delays between patients diagnosed in different years were
compared using Kruskal-Wallis rank sum test (P-value<0.05). Post-hoc
pairwise comparisons were done using the non-parametric Conover’s test
(P-value<0.05) with P-values adjusted by Benjamini & Hochberg method.
The same tests were also applied to the stratified data, i.e., the diagnostic
years were stratified to 1990-1999 (n¼47), 2000-2009 (n¼164), 2010-2013
(n¼234) and 2014-2018 (n¼135), and the diagnostic delays between the
12 countries. We then combined machine learning and linear mixed-effect
model (LMM) to identify factors associated with the delay.
Results:We did not find significant differences in the diagnostic delay over
years in the whole dataset (P-value¼0.263), although the delay showed
significant country differences (P-value<0.0001). The number of patients
with short (�2-year) and long (�13-year) diagnostic delay equally
increased over decades, suggesting that subgroups of NT1 patients with
variable disease progression may co-exist. At Younger age of cataplexy
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onset (P-value¼0.017), longer interval between EDS and cataplexy onsets
(P-value<0.0001), lower cataplexy frequency (P-value<0.0001), shorter
duration of irresistible daytime sleep (P-value¼0.031), lower daytime REM
sleep propensity (P-value¼0.0026) and females (P-value¼0.0043) are
associated with longer diagnostic delay.
Conclusions: Our findings contrast the results of previous studies
reporting shorter delay over time which is confounded by calendar year,
because they characterized the changes in diagnostic delay over the
symptom onset year. Our study indicates that new strategies such as
increasingmedia attention/awareness and developing new biomarkers are
needed that better detect EDS, cataplexy and changes of nocturnal sleep in
narcolepsy, in order to shorten the diagnostic interval.
Acknowledgements: The EU-NN database is financed by the EU-NN. The
EU-NN has received financial support from UCB Pharma Brussels for
developing the EU-NN database.

IS THERE ANY CONSISTENT STRUCTURAL AND FUNCTIONAL BRAIN
ABNORMALITY IN NARCOLEPSY? A META-ANALYTIC PERSPECTIVE

M. Tahmasian 1,2,3, S. Rahimi Jafari 3, S. Sareban Nejad 3, A. Saberi 3, H.
Khazaie 4, J.A. Camilleri 1,2, C.R. Eickhoff 1,2, S.B. Eickhoff 1,2. 1Research
Centre Jülich, Institute of Neuroscience and Medicine, Jülich, Germany;
2Heinrich Heine University Düsseldorf, Institute of Systems Neuroscience,
Düsseldorf, Germany; 3 Shahid Beheshti University, Institute of Medical
Science and Technology, Tehran, Iran, Islamic Republic of; 4Kermanshah
University of Medical Sciences, Sleep Disorders Research Center,
Kermanshah, Iran, Islamic Republic of

Introduction: Narcolepsy is characterized by excessive daytime sleepi-
ness, loss of muscle tone (cataplexy), sleep paralysis and hallucinations.
Several neuroimaging studies have been conducted to investigate its un-
derlying pathophysiology, but indicated divergent results. This quantita-
tive meta-analysis aimed to identify consistent structural and functional
abnormality in narcolepsy.
Materials and Methods: We performed a pre-registered Activation like-
lihood estimation (ALE) meta-analysis on both structural and functional
neuroimaging experiments, while adhering to the best-practice guidelines
for conducting neuroimaging meta-analysis. We searched PubMed, Web of
Science and Embase in September 2020, performed reference tracking of
relevant publications, and after screening 2577 records, read 121 full pa-
pers and finally included 15 whole-brain neuroimaging experiments. Next,
we extracted the peak coordinates of the significant regions reported in
the included experiments and performed ALE meta-analyses. We cor-
rected for multiple comparisons using cFWE at p < 0.05 and excluded
coordinates from ROI-based experiments. In addition, we identified
studies using overlapping samples and merged their coordinates to pre-
vent them from overly influencing the results.
Results: Our ALE analysis revealed no significant regional convergence
across all the experiments (pcFWE > 0.326), as well as across the subset of
experiments reporting decreased grey matter volume, activity or con-
nectivity [N ¼ 13] (pcFWE > 0.215). No modality-specific ALE analysis was
performed due to the small number of experiments within each modality.
Conclusions: In the present study, we found no convergent regional ab-
normality. This study highlights the need for an updated and robust
neuroimaging meta-analysis on narcolepsy once more studies are avail-
able in the future.
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LINKING CLINICAL COMPLAINTS AND OBJECTIVE MEASURES OF
DISRUPTED NIGHTTIME SLEEP IN NARCOLEPSY TYPE 1
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Introduction: Despite its high frequency in narcolepsy type 1 (NT1), dis-
rupted nocturnal sleep (DNS) remains an understudied symptom, and its
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determinants have been poorly assessed. We aimed to determine the
clinical, polysomnographic (PSG), and laboratory variables associated with
DNS in a large sample of patients with NT1 in drug-free and treated con-
ditions; and to evaluate the effect of medication intake on DNS complaint
and its severity.
Materials and Methods: Two hundred forty-eight consecutive adult pa-
tients with NT1 (145 untreated, 103 treated) diagnosed according to ICSD-
3 criteria; at the National Reference Center for Narcolepsy-France were
included. A subgroup of 51 drug-free patients was evaluated again during
stable treatment. DNS was assessed with a single item of the Narcolepsy
Severity Scale, and categorized in four levels (absent, mild, moderate, se-
vere). Clinical characteristics, self-report rating scales, PSG parameters
(especially sleep fragmentation markers: sleep bouts (SB), wake bouts
(WB), sleep/wake transitions), objective sleepiness (on multiple sleep la-
tency test (MSLT) or maintenance of wakefulness test (MWT)) and cere-
brospinal fluid orexin-A levels were assessed.
Results: In drug-free patients, DNS severity was highly associated with a
more severe disease, more cataplexy, hallucinations, sleepiness, anxiety/
depressive symptoms, autonomic dysfunction, and a worse quality of life
(QoL). Patients with moderate/severe DNS (59%) had increased sleep onset
REM periods on MSLT, lower sleep efficiency on PSG, more N1, longer wake
after sleep onset, more SB and WB, of shorter duration, more Rapid Eye
Movement (REM) and non-REM sleep instability, and more transitions. In
treated patients, DNS severity also was associated with more severe dis-
ease, subjective sleepiness, anxiety/depressive symptoms, worse QoL, and
also with antidepressant intake. No PSG parameter was associated with
DNS, except a longer REM sleep latency, but daytime wakefulness
measured objectively by MWT was impaired in patients with moderate/
severe DNS (mean sleep latency difference of 7 min compared with pa-
tients without DNS, p¼0.005). In the longitudinal sample, subjective
sleepiness, NT1 severity, and depressive symptoms were reduced during
treatment, as well as total sleep time, WB, SB, and sleep-wake transitions.
Upon treatment, DNS improved in 55% of patients. No parameter to predict
this improvement was identified, except higher baseline anxiety level.
Conclusions: DNS complaint is frequent in patients with NT1 and is
associated with disease severity, several PSG parameters and objective
sleepiness in untreated and treated conditions. DNS improves with treat-
ment. We advocate the systematic assessment of this symptom and its
inclusion in NT1 management strategy.
Acknowledgements: to all study participants, patients and their families,
and the French Association of Narcoleptic patients (ANC, Association
Française de Narcolepsie Cataplexie et d’Hypersomnies rares)

LONG-TERM SAFETY OF ONCE-NIGHTLY SODIUM OXYBATE: INTERIM
DATA FROM RESTORE
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Introduction: Sodium oxybate (SXB) is an established standard-of-care
treatment for adults with narcolepsy. Existing oxybate formulations are
immediate release and require patients to awaken for a second dose 2.5e4
h after the first bedtime dose. Once-nightly SXB (ON-SXB; FT218), an
extended-release formulation, is under FDA review for the treatment of
adults with narcolepsy. The efficacy and safety of ON-SXB at doses of 6, 7.5,
and 9 g in patients with narcolepsy type 1 (NT1) or type 2 (NT2) were
assessed in the 13-week, phase 3, randomized, placebo-controlled REST-
ON clinical trial (NCT02720744). The coprimary endpoints of improvement
in mean sleep latency on the Maintenance of Wakefulness test, Clinical
Global Impression of Improvement rating (% much/very much improved),
and number of weekly cataplexy attacks were all met (all doses, P<0.001 vs
placebo). Safety and adverse drug reactions (ADRs) were consistent with
the known safety profile of immediate-release SXB. RESTORE is an ongoing
open-label study (NCT04451668) designed to assess the long-term safety
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and tolerability of ON-SXB.
Materials and Methods: In RESTORE, an open-label extension/switch
study, participants aged �16 years with a confirmed diagnosis of NT1 or
NT2 are eligible for enrollment. Participant eligibility includes those who
completed the REST-ON trial, who are receiving a stable dose of twice-
nightly SXB, or who are naïve to oxybate treatment are eligible. Initial ON-
SXB doses for those switching from stable immediate-release oxybate
therapy are the equivalent/closest dose to their previous total nightly dose.
Initial dose for others is 4.5 g/night. Investigators may titrate the ON-SXB
dose by 1.5-g increments weekly as needed. Adverse events (AEs) are
collected including treatment-emergent AEs and ADRs (AEs assessed by
the investigator to be related or possibly related to study drug). Interim
safety data from RESTORE were analyzed descriptively using the safety
population, which included all enrolled participants who received�1 dose
of ON-SXB.
Results: At an interim data cutoff date of November 7, 2021, a total of 103
participants were enrolled (not currently taking oxybate, n¼27; switch,
n¼76). Most participants are white (n¼83 [80.6%]) females (n¼68 [66.0%])
with a mean (range) age of 34 (16e72) years. As of this data cutoff date, 1
patient had 2 serious AEs (fractured ribs and pneumothorax after slipping
in a puddle during the day) that were deemed unrelated to ON-SXB; the
patient continued in the study. Fifty-four (52.4%) participants have expe-
rienced an AE and 32 (31.1%) participants have experienced an ADR. Most
ADRs have been considered mild (68.5%) or moderate (27.4%) in severity.
The most frequently reported ADRs (�2%) thus far are nausea (5.8%), fall
(4.9%), dizziness (3.9%), enuresis (3.9%), tremor (3.9%), headache (2.9%),
paresthesia (2.9%), somnambulism (2.9%), and somnolence (2.9%).
Conclusions: ON-SXB has been generally well tolerated, and no new safety
signals have been observed. These interim data indicate that the safety
profile of ON-SXB is consistent with that of SXB. If approved, ON-SXB will
offer a new once-nightly treatment option for adults with narcolepsy.
Acknowledgements: This study is funded by Avadel Pharmaceuticals.

MACHINE LEARNING MODEL ON POLYSOMNOGRAPHY FEATURES
THROUGHOUT THE NIGHT TO BETTER CHARACTERIZE NARCOLEPSY
TYPE 1

M. Vilela 1, B. Tracey 1, D. Volfson 1, D.L. Buhl 1, Y. Dauvilliers 2. 1 Takeda
Pharmaceutical Company, Cambridge, United States; 2University of
Montpellier/ Institute for Neurosciences of Montpellier, Monpellier, France

Introduction: Narcolepsy type 1 (NT1) is characterized by excessive day-
time sleepiness, cataplexy, disrupted nighttime sleep, hypnagogic/hyp-
nopompic hallucinations, and sleep paralysis. Low levels of CSF orexin is
the best diagnostic biomarker for NT1; however, this invasive test is
infrequently used. To date, polysomnography (PSG) biomarkers that can be
used reliably for diagnostic purposes are lacking. Here we examine the
changes in sleep architecture throughout the night to better discriminate
patients with NT1 from clinical controls (Co).
Materials and Methods: PSG features were derived from 159 drug-free
nocturnal PSG records (NT1: n¼112, age 37±14 years; Co: n¼45, age 41±15
years). Control PSGs were selected using: total sleep time �5h, sleep ef-
ficiency �70%, and both apnea-hypopnea index and periodic leg move-
ments index <15. Features were derived from hypnograms and the output
of a deep learning model that estimates the probabilities of each sleep
stage, so-called “hypnodensities”. Basic sleep metrics (e.g. REM onset,
duration of each sleep stage) and sleep state transition matrices were
calculated from hypnograms, while marginal and mixed-stage probabili-
ties were calculated from hypnodensities. In addition to whole-night
metrics (n¼11), the night was divided into quarters in which all features
were averaged. Specific groups of quarter-night features (sleep metrics,
n¼44; transition matrices, n¼100; stage probabilities, n¼60) and all fea-
tures combined were individually used to train/test/validate a Gaussian
process classifier to differentiate between the two groups. The dataset was
randomly divided into training/testing and validation sets, representing
70% and 30% of the subjects respectively. Class imbalance, present in our
data due to the smaller number of controls, was addressed via data
augmentation. The area under the receiver operating curve (AUC) was
computed as a measure of classifier performance, and the most discrimi-
native features were identified.
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Results: Classification results show the benefit of computing sleep metrics
by quarter-night, increasing AUC to 0.96 compared to 0.89 when using
whole-night sleep metrics. The AUC increased to 0.97 when only quarter-
night hypnodensities were used. No further change in AUC was observed
when combining all features together. Transition matrices provided the
lowest AUC of 0.77. The most discriminative features involved REM-sleep
in the first quarter-night, as shown by feature importance rankings for
each tested classifier. When hypnodensity features were used, the prob-
ability of REM-sleep in the first quarter was the top feature. Similarly, the
fraction of time spent in REM in the first quarter was the second most
important feature for the quarter-night sleep metrics. Similarly, classifi-
cation using transition matrices showed REM-to-REM transitions as the
main feature.
Conclusions: Our findings demonstrate the value of analyzing the evolu-
tion of sleep architecture per quarter-night period, as differences between
NT1 subjects and clinical controls are most clearly seen in the early hours
of the night. REM-related metrics early in the night are particularly
informative for NT1 classification, consistent with prior studies. In future
work, we will apply these tools to understand features of other hyper-
somnolence disorders.
Acknowledgements: This work was conducted by Takeda Pharmaceuti-
cals and Sleep-Unit, Montpellier-France, which was partially supported by
Takeda

MEASUREMENT OF NARCOLEPSY SYMPTOMS IN SCHOOL-AGED
CHILDREN AND ADOLESCENTS
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Pesenti 1, I. Jaussent 2, S. B�eziat 2, Y. Dauvilliers 1,2. 1 Sleep Disorders Unit/
National Reference Network for Narcolepsy/ Montpellier University Hospital
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Introduction: Available validated instruments to assess and monitor
Narcolepsy type 1 (NT1) symptoms in pediatric population are limited.
Several daytime sleepiness scales are used, together with daily diary or
questionnaires to capture cataplexy frequency and intensity. However a
comprehensive tool that quantifies all NT1 symptoms with a single in-
strument is seriously lacking in children. We previously validated the
Narcolepsy Severity Scale (NSS) in adults to quantify the severity, fre-
quency, and consequences of the 5 key narcolepsy symptoms over the last
month, and we now developed the Pediatric NSS (NSS-P). The aims of this
study were to assess NSS-P psychometric properties, validity, and reli-
ability, and to evaluate its responsiveness to treatment in a well-charac-
terized sample of children and adolescents with NT1.
Materials and Methods: The NSS was reformulated for children, with
adapted wording, and the item about driving was removed. The total score
of the 14-item NSS-P ranges from 0 to 54, the higher scores reflecting a
more severe disease. Children and adolescents (n¼ 209, 6e17 years of age)
with a clear diagnosis of NT1, followed in two Reference Centers for Nar-
colepsy in France (Paris, Montpellier) were consecutively included, and
were asked to fill in the NSS-P. The scale was fully and correctly completed
by 160 patients (10e18 years of age, 68 drug-free). Moreover, 65 partici-
pants completed it twice (33 before/during treatment, and 32 under the
same treatment). The NSS-P psychometric properties, score changes
before/during treatment, and convergent validity with other clinical pa-
rameters were assessed.
Results: The NSS-P showed adequate psychometric properties with sig-
nificant item-total score correlations. Factor analysis indicated a 4-factor
solution with good reliability. The NSS-P total score was lower in treated
than untreated patients with a mean difference of 3.71 ± 1.45, with a
minimum clinically important difference between untreated and treated
patients in the longitudinal sample estimated at 4 points. Four severity
levels were defined (mild, moderate, severe, very severe) with between-
group differences related to treatment. The NSS-P total score was associ-
ated with self-reported sleepiness, insomnia, and depressive symptoms.
The temporal stability of the scale was satisfactory.
Conclusions: We validated a brief instrument to assess NT1 symptom
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frequency, severity, and consequences in �10-year-old children and ado-
lescents, with 4 clinically relevant severity score ranges. This scale con-
stitutes a relevant tool to improve and provide guidance for NT1
management in pediatric populations. The ease of administration, its good
psychometric properties, and its sensitivity to detect symptom changes
after management ensure future use of this questionnaire in clinical and
research settings.
Acknowledgements: The authors are indebted to all study participants,
patients and their families, and the French Association of patients (ANC,
Association Française de Narcolepsie Cataplexie).

MODEL OF NAP DETECTION FROM ACCELEROMETRY DATA AND ITS
APPLICATION TO A STUDY WITH NARCOLEPSY TYPE 1 AND HEALTHY
PARTICIPANTS

R. Ghosal 1, R. Torres 2, D.L. Buhl 2, V. Zipunnikov 1, D. Volfson 2. 1 Johns
Hopkins Bloomberg School of Public Health, Department of Biostatistics,
Baltimore, United States; 2 Takeda Pharmaceutical Company, Cambridge,
United States

Introduction: Excessive daytime sleepiness (EDS) is one of the defining
symptoms of narcolepsy, affecting daily functioning and quality of life. To
complement often biased self-reports and enable more accurate clinical
follow-up, we developed an objective measure of daytime naps, repre-
senting a key manifestation of EDS. Our automated nap detection algo-
rithm is based on actigraphy, which is a well-established approach that
leverages wearable devices to approximate sleepewake transitions and
extract summaries of sleep. Following algorithm development/validation
using the Multi-Ethnic Study of Atherosclerosis (MESA) dataset, we
applied it in the context of a Phase 0 clinical trial (NCT04445129) that
included patients with narcolepsy type 1 (NT1) and healthy participants.
Materials and Methods: MESA consists of 2,237 participants who wore
wrist-worn actigraphy devices across seven days. We restricted our
attention to the daytime hours of 8 a.m.- 6 p.m. and defined ground-truth
naps as sustained periods (�5 minutes) of hand-scored sleep. We devel-
oped an integrated pipeline that predicts sleep-wake epochs from activity
counts, groups these predictions into naps, then post-processes these naps
using pruning and fusion. Sleep-wake epochs are predicted using simpler
sleep wake scoring methods (e.g., Cole-Kripke) as well as deep learning
models (e.g., convolutional neural networks [CNNs]). Following validation,
our algorithm was applied in a Phase 0 study that collected accelerometry
and other physiological measurements (e.g., heart rate, polysomnography)
for 16 Patients with narcolepsy type I (NT1) and 16 healthy sex and age
matched controls. All participants wore a wrist accelerometer on their
non-dominant hand at screening and throughout the study. Nap pre-
dictions were compared to subjective self-reports collected electronically
(ePRO).
Results: Our nap detection algorithm yielded high sensitivity (88.9%) and
F1 area (84.4%) in the MESA validation dataset. Although Cole-Kripke and
CNN produced similar results, we favored the former as computationally
cheaper, more interpretable, and easily extendable to other studies. In the
clinical trial, the nap detection algorithm had poor agreement with ePRO
(F1 area ¼ 0.20, ICC ¼ 0.32). Unlike the algorithm, ePRO did not show a
clear contrast within versus outside a nap, suggesting its accuracy for both
the timing and duration of a nap was limited. We found that the odds of
experiencing a day without a nap were tenfold higher in controls relative
to NT1, and that the rate of naps was 47% higher in cases than controls.
While the duration of naps was the same among the two groups according
to both the ePRO and algorithm, the latter provided an estimate withmuch
smaller variance.
Conclusions: Past studies have indicated that actigraphy is a highly sen-
sitive instrument for quantifying daytime naps. In this work we developed
an actigraphy-based algorithm for detecting naps that has both high
sensitivity and specificity. Future studies will incorporate additional
physiological measurements such as heart rate with physical activity, as
the combination might provide a more accurate and robust measure for
naps.
Acknowledgements: Dr. Ghosal’s postdoctoral fellowship is partially
supported by Takeda.
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NEW NARCOLEPSY-ATAXIA AND NEUROPATHY PHENOTYPE NOT
ASSOCIATED WITH DNMT1
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Arturo Soria Hospital, Neurology, Madrid, Spain; 2Universidad Aut�onoma
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3 Fundaci�on Tatiana P�erez de Guzm�an el Bueno, Madrid, Spain; 4Hospital
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Introduction: Autosomal Dominant Cerebellar Ataxia-Deafness and Nar-
colepsy (ADCA-DN, OMIM #604121) and Hereditary Sensory Neuropathy
with Dementia and Hearing Loss (HSN-IE, OMIM #614116) are two
neurodegenerative syndromes caused by dominant mutations in the
replication foci targeting sequence on the DNA methyltransferase 1 gene.
The wide spectrum of phenotypes due to DNMT1 mutations is termed as
DNMT1- complex disorder but typically mutations in exon 21 give rise to
cerebellar ataxia, with deafness and narcolepsy and mutations in exon 20
to peripheral neuropathy with sensory and autonomic involvement. All
cases reported to date havemutations in the targeting sequence domain of
DNMT1. We present a new phenotype not associated with DNMT1.
Materials and Methods: Neurophysiologic testing, brain imaging, labo-
ratory test, high resolution HLA typing, phenotypic and genotypic char-
acterizations were performed. A panel of 150 genes related to dominant
and recessive ataxias was analyzed usingWES (SureSelect Human All Exon
V6 / Illumina sequencing). The sequences obtained were alignment against
the GRCh38/hg38 reference sequence. The competitive Elisa Kit Orexin A
EIA Kit EK-003-30 (Phoenix Pharmaceuticals) was used for Hypocretin-1
determination.
Results: The patient is a male currently aged 71 years. Started with CPAP
for OSAS in 2015 after polysomnography with AHI 20,5 but EDS didn’t
improve. Narcolepsy type 1 diagnosed in 2016. Cataplexy occurred 3-4
times a week since 2013 -at age of 64- with laughter and other emotions,
mainly generalized, of 10 seconds, with rapid recovery. Sleep paralysis 3-4
times a week. Not hallucinations. Treatment with Sodium oxybate (SXB;
Xyrem) and later, with Lower-sodium oxybate (LXB; JZP-258) produced a
significant reduction in all patient symptoms. Polysomnography with REM
sleep onset 2,5 minutes and multiple latency test with mean latency of 3,5
min and two SOREMs. HLA DRB1*15:01, HLA*06:02 and HLA*01:02 posi-
tive. Hypocretin in CSF 83,3 pg/ml, around ¼ of values for controls in the
kit. In 2018 e 5 years after cataplexy begins - progressive deterioration of
gait along with sexual impotence and orthostatic hypotension appeared. In
the exploration, a cerebellar ataxia of predominance in the lower limbs is
evident without other relevant findings. Brain MRI showed no structural
pathology. CSF without inflammation data and with negative neuro-
degeneration markers (Amiloid-b and Tau). Electromyography showed a
mild distal motor axonal neuropathy. New polysomnography showed REM
sleep behavior disorder consistent with clinical data. No pathogenic ge-
netic variants, including the DNMT1 gene, were identified. The picture has
advanced progressively, with severe difficulty in ambulation and standing
without support, without evidence of any new symptoms, nor the
appearance of any other pathological findings.
Conclusions: A late onset case of narcolepsy, ataxia and peripheral neu-
ropathy -not sensitive- and without deafness not linked to any genetic
described mutation is shown. Due to the clinical similarities with the
pictures associated with DNMT1 mutations, the case indicates that some
phenotype of the so-called DNMT1- complex disorder might not always be
related with the targeting sequence domain of DNMT1.
Acknowledgements: The hypocretin determinations of this patient were
made with the FI19058 FEDER grant support.
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Introduction: for the last 20 years, research on the autoimmune hy-
pothesis of narcolepsy has focused on autoreactivity against hypocretin,
the absence of which is causing the disorder's symptoms. So far, no such
autoreactivity has been definitively shown. It is largely unknown whether
other genes exist that are expressed exclusively in hypocretin-producing
neurons and therefore represent a potential alternative auto-antigen for
the immune response leading to narcolepsy. We assess the merit of genes
from literature associated with narcolepsy using novel in silico methods
that utilize available gene expression information in humans and animals.
Additionally, using the same methods, we aim to identify genes of interest
that might be alternative candidates to hypocretin for the auto-immune
response leading to the destruction of the hypocretin-producing neurons.
Materials and Methods: a search on genes associated with hypocretin-
producing neurons was built in Pubmed using guidelines on performing an
exhaustive literature review published before by McKeever et al. (2015).
References of the search results were used to add missed publications to
the search results. A list of genes associated with narcolepsy was retrieved
from DisGeNet v3.0, a database that integrates human gene-disease as-
sociations from different expert curated sources and text-mining of liter-
ature. Spatial gene expression data from six adult human brains were
obtained from the Allen Human Brain Atlas database. Semi-quantitative
information on gene expression was provided by the Genotype Tissue
Expression (GTEx) project and its portal (gtexportal.org): expression data
were derived from 54 different tissues of almost 1000 healthy donors.
Results: using both Pubmed search and DisGeNet a total of 321 genes
associated with narcolepsy were identified. Cross-referencing these find-
ings with Allen Brain Atlas and GTEx portal expression profiles did not
show a clear co-expression of any of these genes with hypocretin.
Cross-reference of the 150 genes with an expression profile most similar to
hypocretin in GTEx portal rendered 49 genes that also showed expression
in the hypothalamus in sufficient quantities in that database. Based on the
function of these genes derived from the literature and expression in other
tissues 31 genes were ruled out for being involved in the autoimmune
hypothesis of narcolepsy type 1, rendering 18 potential novel candidate
genes.
Conclusions: most candidate genes derived from genome-wide associa-
tion studies were found unlikely to be a target for the autoimmune
response leading to narcolepsy type 1 based on their expression profile
that differs considerably from that of hypocretin. Novel open access
expression profiling databases allow for searching for candidate auto-an-
tigens that represent alternative targets for the autoimmune response
leading to narcolepsy type 1. The in vivo expression of the 18 identified
candidate genes from this study in hypocretin-producing neurons can be
validated in post mortem brains of healthy controls and narcolepsy pa-
tients and subsequently used to broaden the view on possible auto-im-
mune mechanisms in narcolepsy.

PATIENT AND HEALTHCARE PROVIDER SURVEYS OF NARCOLEPSY
DISEASE BURDEN AND OXYBATE TREATMENT EXPERIENCE

A.M. Morse 1, L. Krahn 2, C. Kushida 3, M. Thorpy 4, J. Flygare 5, D.
Seiden 6, A. Athavale 7, J. Gudeman 6. 1Geisinger Commonwealth School of
Medicine, Geisinger Medical Center, Janet Weis Children’s Hospital,
Danville, United States; 2Mayo Clinic, Phoenix, United States; 3 Stanford
University Medical Center, Redwood City, United States; 4Montefiore
Medical Center, New York, United States; 5 Project Sleep, Los Angeles,
United States; 6Avadel Pharmaceuticals, Chesterfield, United States;
7 Trinity Life Sciences, Waltham, United States

Introduction: Sodium oxybate (SXB) has long been recommended as a
narcolepsy treatment by the American Academy of Sleep Medicine,
including in the 2021 clinical practice guidelines. However, for nearly 2
decades, only immediate-release oxybates have been available, requiring
patients to awaken for a second dose 2.5e4 h after the first bedtime dose.
FT218 is an extended-release, once-nightly SXB formulation (ON-SXB)
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currently in development for treatment of adults with narcolepsy. A survey
was undertaken to evaluate patient and healthcare provider (HCP) per-
spectives on narcolepsy disease burden, treatment approaches, and
satisfaction with current narcolepsy treatment options.
Materials and Methods: Thirty-minute, web-based surveys were sepa-
rately fielded to individuals with narcolepsy and HCPs who treat patients
with narcolepsy. Adults with self-reported, physician-diagnosed narco-
lepsy for �1 year with or without prior or current oxybate use, or those
who were oxybate naïve, were eligible. HCPs were board-certified or
board-eligible with pulmonology, sleep medicine, neurology, or psychiatry
specialties, or who had nurse practitioner or physician assistant roles. All
participants responded to survey questions using 9-point scales; higher
scores indicated greater severity/agreement/satisfaction/importance/
preference.
Results: Of the patient participants (n¼120), most were white (81%) and
female (79%); mean agewas 40 years; 86 were current/past users of twice-
nightly SXB; 56 were current/past users of mixed-salt oxybates; and 26
were oxybate naive. HCPs (n¼100) were mostly sleep medicine specialists
(37%) or neurologists (30%) and male (68%); 91% and 83% had experience
prescribing twice-nightly SXB and mixed-salt oxybates, respectively. Both
patients and HCPs strongly agreed that patients preferred a narcolepsy
treatment taken a lesser number of times (rated 6.7 and 7.7, respectively).
Patients reported that the most common narcolepsy symptoms they
experienced daily/almost daily were tiredness/fatigue (63% at initial pre-
sentation, 64% at time of diagnosis), excessive daytime sleepiness (EDS;
60% at initial presentation, 68% at time of diagnosis), and poor nighttime
sleep (44% at initial presentation, 47% at time of diagnosis). HCPs most
commonly prescribed stimulants (modafinil, 20%; armodafinil, 15%) and
oxybates (twice-nightly SXB, 17%; mixed-salt oxybates, 12%). Both HCPs
and patients expressed moderate-to-high satisfaction with mixed-salt
oxybates (both rated 7.1) and twice-nightly SXB (6.8 and 6.6, respectively).
HCPs were more satisfied than patients with modafinil (6.9 vs 4.5),
armodafinil (6.9 vs 4.8), solriamfetol (6.8 vs 5.4), and pitolisant (6.6 vs 5.2).
Twice-nightly SXB and mixed-salt oxybates received moderate-to-high
ratings from both patients and HCPs for cataplexy reduction (patients: 7.3
and 7.4; HCPs, 6.7 and 6.8) and EDS (patients: both 7.0; HCPs, both 6.9) and
consistency in taking the same amount each night (patients, both 7.3;
HCPs, 6.3 and 6.7). Twice-nightly SXB and mixed-salt oxybates had lower
satisfaction scores for dosing frequency (patients, 5.4 and 6.0; HCPs, 5.9
and 6.3) and medication taste (patients, 5.3 and 5.7; HCPs, 5.9 and 6.2).
Conclusions: While both individuals with narcolepsy and HCPs had
moderate-to-high satisfaction with current narcolepsy treatment options,
unmet needs remain regarding aspects of treatment such as dosing fre-
quency. If approved, ON-SXB may address a significant unmet need in
eliminating the middle-of-the-night dose.
Acknowledgements: This study was funded by Avadel Pharmaceuticals.
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Introduction: Immediate-release sodium oxybate (SXB) and mixed-salt
oxybates require twice-nightly dosing, with a second dose taken 2.5e4
hours after the first bedtime dose. FT218 is an investigational, extended-
release, once-nightly formulation of SXB (ON-SXB) for treatment of adults
with narcolepsy. Discrete choice experiments (DCEs) were performed
separately for patients and healthcare providers (HCPs) to characterize and
quantify drivers of preferences for attributes associated with oxybate
treatments for narcolepsy.
Materials and Methods: A 30-minute web-based survey was fielded to
patients and HCPs. Patients were adults with self-reported physician-
diagnosed narcolepsy for �1 year and prior/current use of twice-nightly



Abstracts Sleep Medicine 100 (2022) S1eS307
SXB, mixed-salt oxybates, or were oxybate naïve. HCPs were board-certi-
fied or board-eligible HCPs with pulmonology, sleep medicine, neurology,
or psychiatry specialties or nurse practitioner or physician assistant roles;
active clinical practice 3e35 years; and managed �200 unique patients
and �5 unique narcolepsy patients in the last month. Choice sets with 2
hypothetical treatment profiles were generated in the DCE, each
combining attributes of twice-nightly SXB, mixed-salts oxybate, and ON-
SXB. Participants viewed 12 choice sets each and were asked to indicate
their most preferred product overall, one that would improve quality of life
(QoL), and one that would result in less stress/anxiety. The DCE was
analyzed using a mixed logit model.
Results: In total, 120 patients and 100 HCPs participated in the DCEs. For
both patients and HCPs, the most important attribute of oxybate treatment
for narcolepsy driving overall product choice was dosing frequency
(relative attribute importance, 26.0 and 46.1, respectively), with once-
nightly strongly preferred over twice-nightly dosing (relative preference
weights, ±25.6 and ±43.6). Other important attributes that drove overall
product choicewere clinical efficacy and sodium content (relative attribute
importance, 23.5 and 20.8) for patients and adverse reactions and sodium
content for HCPs (relative attribute importance, 19.7 and 18.6). For patient
quality of life (QoL), dosing frequency was again the most important
product attribute for both patients and HCPs (relative attribute impor-
tance, 28.7 and 41.7), with once-nightly dosing preferred over twice-
nightly (relative preference weight, ±25.7 and ±38.5). Additional impor-
tant drivers of QoL preference were clinical efficacy and sodium content
(relative attribute importance, 28.3 and 20.9) for patients and adverse
reactions and clinical efficacy (relative attribute importance, 21.5 and 18.6)
for HCPs. For reducing patient anxiety/stress, the most important product
attribute remained dosing frequency for both patients and HCPs (relative
attribute importance, 26.7 and 44.0), with once-nightly dosing again
preferred over twice-nightly dosing (relative preference weight, ±23.9 and
±41.6). Additional important attributes for reducing anxiety and stress for
patients were clinical efficacy and sodium content (relative attribute
importance, 17.4 and 17.3); for HCPs, these were adverse reactions and
sodium content (relative attribute importance, 18.2 and 14.2).
Conclusions: For both patients and HCPs, dosing frequency was the most
important attribute driving preference for overall product choice, patient
QoL, and reducing patient anxiety/stress; it was a more important driver
than adverse reactions, clinical efficacy, and sodium content. For all 3
categories, once-nightly dosing was preferred over twice-nightly dosing.
Acknowledgements: This study was funded by Avadel Pharmaceuticals.

PREVALENCE OF NARCOLEPSY TYPE 1 AND TYPE 2 IN REPRESENTATIVE
SAMPLES OF THE GENERAL POPULATION OF NORTH AMERICA, EUROPE
AND SOUTH KOREA

M.M. Ohayon 1, S. Dave 2, A. Shah 2, T. Swick 2, M.-L. Cote 3. 1 Stanford
University, Stanford Sleep Epidemiology Research Center, Psychiatry &
Behavioral Sciences, School of Medicine, Palo Alto, United States; 2 Takeda
Development Center Americas, Lexington, United States; 3Centre
d’Evaluation & de Statistiques (CES), Montreal, Canada

Introduction: Narcolepsy, a lifelong debilitating neurological disorder, is
characterized by hypersomnolence, sleep fragmentation and manifesta-
tions of various REM-like sleep phenomena (cataplexy, sleep paralysis, and
hypnagogic hallucinations). It is a rare disorder and therefore, previous
studies on prevalence of the disease are essentially based upon estimates
from small samples: very few studies were conducted with large repre-
sentative general population samples. The objective of this study was to
assess the prevalence of narcolepsy in a large sample representative of
general populations over several countries and continents.
Materials and Methods: This cross-sectional epidemiological study
involved 61,754 individuals representative of the general population of
their respective country. A total of 35,368 individuals were from Europe,
20,130 were from North America and 6,256 were from South Korea. In-
dividuals were aged between 15 and 102 years old. Data were collected
from 1993 to 2016. The Sleep-Eval Expert System was used to collect data
in all 10 participating countries. All interviews were conducted over the
telephone. The Sleep-Eval questionnaire was the same in all the studies
with some additions in the most recent years to cover other health aspects
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indirectly related to sleep such as nutrition or expanded pain section. For
the purpose of this study, an algorithm was created using the answers
provided for each symptom to reach a diagnostic conclusion of Narcolepsy
type 1, i.e. with cataplexy episodes (NT1) or Narcolepsy type 2, without
cataplexy (NT2) according to ICSD3.
Results: Overall, prevalence of NT1 was 0.0191% (95% CI: 0.008e0.030%)
for the whole sample. Prevalence was similar between settings: USA
0.0126% (95% CI: 0.000e0.0300%); Europe 0.0197% (95% CI:
0.0051e0.0343%); Canada 0.0283% (95% CI: 0.000e0.0792), South Korea
0.0257 (95% CI: 0.000e0.0654%). NT1 prevalencewas comparable between
men and women, and was higher among �35 y.o (0.0318% [95% CI:
0.008e0.056%]), compared with 35e54 y.o. (0.0161% [95% CI:
0.000e0.033%]) and �55 y.o. (0.0079% [95% CI: 0.000e0.021%]). NT2
prevalence overall was 0.0233% (95% CI: 0.0113e0.0353%), and was com-
parable between settings: USA 0.0251% (95% CI: 0.0005e0.0497%); Europe
0.0209 (95% CI: 0.0059e0.0360%); Canada 0.0322% (95% CI:
0.000e0.0864%); South Korea 0.0271% (95% CI: 0.000e0.0679%). NT2
prevalence was similar between men and women, and was higher among
35-54 y.o (0.0039% [95% CI: 0.013e0.066%]) compared with �55 y.o.
(0.0045% [95% CI: 0.000e0.014%]) and <35 y.o (0.0236% [95% CI:
0.003e0.044%]. In total, only 26.9% of narcolepsy individuals in the sample,
mostly NT1, were already diagnosed with the disorder.
Conclusions: Our study shows that narcolepsy is indeed a rare disorder
affecting 42.4 individuals per 100,000 inhabitants. It is a disorder that can
take years to be diagnosed and is often difficult to recognize. As such, it is
not surprising that only a quarter of the individuals identified as being
narcoleptic by us were previously diagnosed by a physician.
Acknowledgements: Data collection was funded by the John-Arrillaga
Foundation and analysis study by Takeda Development Center Americas.
We would like to thank Yelena Pyatkevich and Dana Teltsch for their
contributions.

QUALITY OF LIFE IN ADOLESCENTS WITH TYPE-1 NARCOLEPSY e A
TRANSVERSAL STUDY IN A TERTIARY HOSPITAL

L. Salazar 1, P.M. Vieira 1, I. Cascais 1, S. Figueiroa 1, M. Rios 1. 1 Serviço de
Pediatria, Centro Materno-Infantil do Norte Albino Aroso, Centro Hospitalar
Universit�ario do Porto, Porto, Portugal

Introduction: Type-1 narcolepsy is a rare chronic disease characterized by
excessive daytime sleepiness (EDS) and cataplexy that usually starts by
adolescence or beginning of adult life.
It is commonly associated with an increased risk of depression, aggressive
behavior, social issues and lower school performance among other
conditions.
The authors propose themselves to evaluate quality of life related to health
in adolescents with narcolepsy and to compare it with healthy controls.
Materials and Methods: Transversal and descriptive study performed in
April/2021. Application of the Portuguese version of the questionnaires
KIDSCREEN-27 and Pediatric Daytime Sleepiness Scale to patients with
type-1 narcolepsy, followed in regular appointments in a tertiary hospital,
and a sample of convenience of healthy controls aged 11 to 18 years old.
Results: Our sample consisted of 22 adolescents with narcolepsy (13 \, 9
_), with a median age of 15.0 years old (IQR 13.0-16.0). The median age at
diagnosis was 11 years old (IQR 9.8-13.5). Beyond EDS, all presented with
cataplexy at the time of diagnosis, with 14 (63.6%) currently presenting
more than one episode per month. Twenty of the 22 patients (90.9%)
claimed taking regular medication for symptomatic control and 19 (86.4%)
maintained routine appointments with a psychologist.
The control group included 23 adolescents (13 \, 10 _), with median age of
15.0 years old (IQR 13.0-17.0).
The self-reported quality of sleep was similar between the two groups. The
degree of daytime sleepiness was significantly higher (p¼0.032) in pa-
tients with narcolepsy (median 16; IQR 11-20.3), comparatively to controls
(median 13; IQR 13-16). EDS was identified in 7 (31.8%) of the adolescents
with narcolepsy and none of the controls.
Considering the quality of life dimensions evaluated, scores were lower in
patients with narcolepsy for peer and social support (p¼0.063) and
physical well-being (p¼0.001). Scores were similar between the two
groups for psychological well-being, autonomy and parent relation, and
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school environment.
When questioned about future life perspectives, patients with narcolepsy
presented overlapping results, except for a lower probability of taking a
driver’s license, despite no statistical significance (p¼0.104).
Conclusions: The reported quality of life in the different dimensions was
significantly lower in patients with narcolepsy only for the physical well-
being dimension. Despite having regular appointments and taking medi-
cation, daytime sleepiness is difficult to control in these patients.
In 3 of the 5 domains of quality of life that were evaluated, results were
similar between both groups. We believe specialized psychological sup-
port may have had an important role in achieving these scores.
We should be aware of all the aspects that integrate quality of life in these
patients, particularly during the important period of adolescence.
Given the small number of patients, owing to the rarity of the disease, it
would be important to widen the sample through a multicentric study.

RELIABILITY OF A COMPETITIVE ENZYME-LINKED IMMUNOSORBENT
ASSAY (ELISA) IN DETECTION OF NARCOLEPSY

C. Carrera-Ca~nas 1,2, R. Del Río-Villegas 3, J. Ojeda 3, M. Callejo 1, M.
Garz�on 1, I. De Andr�es 1. 1Universidad Aut�onoma de Madrid, Anatomy,
Histology and Neuroscience, Madrid, Spain; 2 Tatiana P�erez de Guzm�an el
Bueno Foundation, Predoctoral Fellow, Madrid, Spain; 3Vithas Arturo Soria
Hospital, Madrid, Spain

Introduction: Low or undetectable levels of Hypocretin-1 (Hcrt1) peptide
in cerebrospinal fluid (CSF) constitutes a diagnostic criterion for Narco-
lepsy Type I (NT1). Radioimmunoassay is the usual method of Hrct1
measurement for human CSF analyses, although attempts are being made
to find accurate but simpler and less expensive techniques, including the
competitive enzyme-linked immunosorbent assay (ELISA). We have
examined with a blinded study the reliability of a competitive ELISA in
detection of narcolepsy.
Materials and Methods: The competitive ELISA kit “Orexin A EIA Kit EK-
003-30” (Phoenix Pharmaceuticals) was used. ELISAs were done with CSF
samples obtained from 17 patients with different types of central hyper-
somnia and 3 controls before knowing the clinical condition of the pa-
tients, for which the researchers were totally blind so far. After having the
results of the blind assays, correlations were made considering the patient
clinical diagnosis. Medians and ranges and non-parametrical statistical
tests were used for statistical analyses.
Results: A first ELISA with CSF samples from 8 patients in which Hrct1
solid phase extraction was previously done produced very low peptide
values. Therefore, the following two trials with the CSF samples from the
20 patients were done without Hrct1 prior extraction. Hrct1 concentra-
tions of significantly different magnitudes were obtained in these two
essays (medians¼ 110.7 vs. 282.5 pg/ml; ranks 49.5-343.1 vs. 119.2-567.0
pg/ml, respectively; p¼ .0001). However, despite the notable inter-assay
differences, a good correspondence between the values of the two trials
occurred (Spearman rank correlation coefficient p¼.0031; multiple
regression analysis F1,19¼12,863; p¼.0021). Hrct1 values of the blind ELI-
SAs and the clinical diagnosis of the 17 patients with central hypersomnia
were contrasted. Ten patients diagnosed with clear-cut cataplexy (6 with
typical NT1 together with 4 having secondary narcolepsy but meeting all
the clinical and neurophysiological criteria for NT1) displayed the lowest
Hrct1 medians in the two trials (98.9 and 190.0 pg/ml). Contrarily, 5 pa-
tients with other central hypersomnia (2 with idiopathic hypersomnia, 2
with Narcolepsy Type 2 and the remaining 1 with Kleine-Levin syndrome)
had the highest Hrct1 medians in the two trials (290.7 and 453.4 pg/ml).
The remaining 2 patients with idiopathic hypersomnia presented Hrct1
mismatching values. Finally, statistical comparisons between Hrct1 values
in the 10 patients with clear-cut cataplexy and the rest of the patients
including controls resulted in statistically significant values (p¼.0016,
Mann-Whitney U test).
Conclusions: Competitive ELISA without prior solid phase extraction of
Hrct1 is a methodology that allows the discrimination of patients with
narcolepsy with cataplexy (NT1 or secondary narcolepsy meeting the
clinical and neurophysiological criteria for NT1). However, a notable de-
gree of inter-assay variability can occur. Therefore, it is essential to have
clearly identified reference control samples in each ELISA determination
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(positive and negative controls).
Acknowledgements: This study was supported by FI19058 FEDER grant.

SAMELISANT (SUVN-G3031): A PHASE-2, DOUBLE-BLIND,
RANDOMIZED, PLACEBO-CONTROLLED STUDY TO EVALUATE THE
SAFETY, TOLERABILITY, PHARMACOKINETICS, AND EFFICACY IN
PATIENTS WITH NARCOLEPSY WITH AND WITHOUT CATAPLEXY

V.K. Goyal 1, R. Nirogi 1, J. Ravula 1, P. Jayarajan 1, S. Jetta 1, A. Shinde 1, R.
Subramanian 1, V. Jasti 1. 1 Suven Life Sciences Ltd, Hyderabad, India

Introduction: Samelisant (SUVN-G3031) is a potent, selective, brain-
penetrating and orally active inverse agonist at histaminergic H3 receptor
(H3R). It is selective against 70 other targets which includes GPCRs, ion
channels, transporters, enzymes, peptides, steroids, second messengers,
growth factors and prostaglandins. Samelisant exhibits dose dependent
H3R occupancy in rats. It has robust wake-promoting and anticataplectic
effects in orexin knockout mice. This suggests that Samelisant has po-
tential therapeutic utility in the treatment of excessive daytime sleepiness
(EDS) and cataplexy associated with narcolepsy. Safety and tolerability
studies in animals and healthy human subjects suggested a favorable risk/
benefit profile.
Materials and Methods: Samelisant is currently being evaluated as a
monotherapy in a double-blind, placebo-controlled, parallel-group,
multicenter, proof of concept Phase-2 study for safety, tolerability, phar-
macokinetics and efficacy in patients with narcolepsy with and without
cataplexy (Clinical Trials.gov identifier NCT04072380).
Narcolepsy patients with or without cateplexy as per the international
classification of sleep disorders e third edition (ICSD-3), Epworth sleepi-
ness scale (ESS) score of �12, and mean maintenance of wakefulness test
(MWT) time of <12 min are being randomized to 2 mg Samelisant, 4 mg
Samelisant or placebo treatment arms in 1:1:1 ratio. Patients are being
stratified based on the type of narcolepsy, with and without cataplexy.
Each patient would receive study drug once daily for 2 weeks. Efficacy
assessments include MWT, ESS, clinical global impression of severity,
clinical global impression of change, and patient global impression of
change, nocturnal overnight polysomnography and sleep diary. Safety
assessments include vital signs, physical examinations, electrocardiogram,
laboratory assessments, Columbia suicide severity rating scale and adverse
events.
Results: The study is currently enrolling patients with narcolepsy across
several sleep study centers in the United States and Canada.
Conclusions: Safety and efficacy results from this phase-2 proof of concept
study are expected in Q3 2022.
Acknowledgements: None

SKIN TEMPERATURE IS ASSOCIATED WITH ON-THE-ROAD DRIVING
PERFORMANCE IN PATIENTS WITH CENTRAL DISORDERS OF
HYPERSOMNOLENCE

V.E.C. Vael 1,2, D. Bijlenga 1,2, M.S. Schinkelshoek 1,2, G.J. Lammers 1,2, R.
Fronczek 1,2. 1 Stichting Epilepsie Instellingen Nederland (SEIN), Sleep-Wake
Centre, Heemstede, Netherlands; 2 Leiden University Medical Centre,
Department of Neurology, Leiden, Netherlands

Introduction: Excessive daytime sleepiness is one of the core symptoms of
central disorders of hypersomnolence (i.e. narcolepsy and idiopathic
hypersomnia). This can directly impair driving performance. Increased
sleepiness is also known to be reflected in relative alterations in distal and
proximal skin temperature. We therefore examined the association be-
tween skin temperature and on-the-road driving performance in patients
with central disorders of hypersomnolence.
Materials and Methods: Distal (Tdist) and proximal (Tprox) skin tempera-
ture of patients with narcolepsy (n¼ 39) or idiopathic hypersomnia (n¼ 5)
was continuously measured during a standard one-hour driving test.
Driving performance was assessed by calculating the standard deviation of
the lateral position (SDLP) of the vehicle over segments of five kilometers.
The distal to proximal skin temperature gradient (DPG) was calculated and
all three skin temperature measures were averaged over each driving
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segment. Participants with an average SDLP above the cut-off and/or who
discontinued the driving test prematurely were considered to have
increased risk of impaired driving performance.
Results: Average DPG values were not significantly different between
those who were or were not at increased risk of impaired driving. The DPG
was however significantly associated with SDLP. For every degree increase
in DPG, the SDLP increased by 0.69 cm (SEM¼ 0.0539, p < 0.001). Tprox had
the strongest association with SDLP: every degree increase in Tprox was
associated with a significant SDLP decrease of 0.85 cm (SEM ¼ 0.0486, p <
0.001). Tdist showed no significant association with driving performance.
Conclusions: These preliminary results show an association between skin
temperature and on-the-road driving performance in patients with central
disorders of hypersomnolence. Further research on the predictive value of
these temperature measures should reveal their use in real-time moni-
toring of driving performance.
Acknowledgements: We thank the Dutch Ministry of Infrastructure and
Water Management for their financial support of this study. We thank Bas
Schottert for performing the MWT and SART.

SLEEP-RELATED HALLUCINATION IS A RISK FACTOR FOR ADOLESCENT
NARCOLEPSY'S DEPRESSION FEELINGS

X. Fulong 1, H. Fang 1. 1 Peking University People's Hospital, Beijing, China

Introduction: To evaluate the association between depression symptoms,
clinical features (disease onset-age, disease duration, sleep-related hallu-
cination), sleepiness and polysomnography parameters in adolescent
narcolepsy type 1 patients.
Materials and Methods: Eighty-three adolescent narcolepsy type 1 pa-
tients were involved in this cross-sectional study. Patients completed
questionnaires evaluating depression symptoms (Center for Epidemiologic
Studies Depression Scale) and sleepiness (Epworth Sleepiness Scale). Pa-
rameters from polysomnography and multiple sleep latency test were also
collected.
Results: Patients with depression symptoms (62.7%) have later disease
onset-age. Depression symptoms were associated with sleep-related
hallucination (OR ¼ 2.75). Six independent variables were associated with
sub-dimension depression symptoms, including sleep latency, sleep effi-
ciency, sleep-related hallucination, Epworth sleepiness scale, disease
duration and disease onset-age.
Conclusions: Sleep-related hallucination is associated with total depres-
sion symptoms in adolescent narcolepsy. Subjective sleepiness is associ-
ated with depressed affect, somatic symptoms and interpersonal
problems. Lower sleep efficiency is associated with lack of positive affect.
Acknowledgements: This work was supported by the National Natural
Science Foundation of China (81700088), National Natural Science Foun-
dation of China (82070091), International Cooperation and Exchange of
the National Natural Science Foundation of China (82020108001), Dong-
cheng District Talents Project of Beijing (DCQYYRC-789-01-DR), Youth
Foundation of Beijing Tiantan Hospital (No.2018-YQN-18) and Youth Talent
Support Project from China Association for Science and Technology.

SOLRIAMFETOL REAL WORLD EXPERIENCE STUDY (SURWEY):
INITIATION AND TITRATION STRATEGIES AMONG PHYSICIANS
PRESCRIBING SOLRIAMFETOL FOR PATIENTS WITH NARCOLEPSY
FROM GERMANY

Y. Winter 1, U. Kallweit 2, S. Kotterba 3, H. Benes 4, L. Burghaus 5, A.
Koch 6, D. Girfoglio 7, M. Setanoians 7, G. Mayer 8. 1 Johannes Gutenberg-
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Department of Neurology, Mainz, Germany; 2University Witten/Herdecke,
Center for Biomedical Education and Research, Witten, Germany;
3Klinikum Leer gGmbH, Leer, Germany; 4 Somni bene GmbH Institut für
Medizinische Forschung and Schlafmedizin Schwerin GmbH, Schwerin,
Germany; 5Heilig Geist-Hospital, Department of Neurology, Cologne,
Germany; 6 Jazz Pharmaceuticals, Munich, Germany; 7 Jazz Pharmaceuticals,
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Hephata Klinik, Schwalmstadt, Marburg, Germany
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Introduction: Excessive daytime sleepiness (EDS) is a core symptom of
narcolepsy that may be managed with wake-promoting agents or sodium
oxybate. Solriamfetol (Sunosi™) is a dopamine/norepinephrine reuptake
inhibitor approved in the EU and the US to treat EDS associated with
narcolepsy (75e150 mg/day) and obstructive sleep apnoea (OSA)
(37.5e150 mg/day). This study characterises real-world dosing and titra-
tion strategies used by European physicians when initiating solriamfetol
treatment.
Methods: The SURWEY study is an ongoing retrospective chart review
conducted by sleep physicians in Germany, France, and Italy. Here, we
report initial data from a cohort of patients with narcolepsy fromGermany.
Physicians who prescribed solriamfetol to �10 patients with narcolepsy
provided data from medical records of approximately 10 patients. Eligible
patients were �18 years old, diagnosed with EDS (as determined by the
physician) due to narcolepsy, had reached a stable solriamfetol dose, and
had completed �6 weeks of treatment. Patients were classified into 1 of 3
groups based on solriamfetol initiation strategy: changeover (switched/
switching from existing EDS medications onto solriamfetol), add-on
(adding solriamfetol to current EDS medication), or new-to-therapy (no
current EDS medication prior to solriamfetol).
Results: Data are reported for 70 patients with narcolepsy. Patients’
mean±SD age was 36.9±13.9 years and mean±SD body mass index (BMI)
was 26.7±5.2 kg/m2; 56% female, 57% had cataplexy, and most (84%) were
treated in sleep centres. Anxiety/depression was the most commonly re-
ported comorbidity (36%). Changeover was the most common initiation
strategy (n¼43), followed by add-on (n¼19) and new-to-therapy (n¼8).
Patients in the changeover group commonly switched from sodium oxy-
bate (23%), modafinil (16%), pitolisant (9%), or other wake-promoting
medications (23%). In the add-on group, solriamfetol was commonly added
to pitolisant (42%) and sodium oxybate (37%). In the changeover group,
most patients (88%) switched due to lack of efficacy of previous medica-
tions. Switching was managed using an abrupt (1 day to the next)
approach for 88% of patients and overlapping (tapered) for 9%; physicians
indicated theywould recommend the switching strategy they had used for
95% of patients. Solriamfetol was typically prescribed for once-daily
administration (99%), and the most common starting doses were 75 mg/
day (69%) or 150 mg/day (20%); these starting doses were used for 67% and
28% of the changeover group, 68% and 11% of the add-on group, and 75%
and 0% of the new-to-therapy group; most of the remaining patients were
initiated at 37.5 mg. In 29 patients (41%), solriamfetol was titrated; 27/29
(93%) completed titration as prescribed, most of whom (17/27 [63%])
completed titration within 7 days.
Conclusion: This study provides the first multicentre real-world data
describing the use of solriamfetol in a cohort of patients with narcolepsy in
Germany. Most patients in this study were switched from a prior medi-
cation to solriamfetol, with lack of efficacy cited as the most common
reason for switching. Solriamfetol was typically initiated at 75 mg/day;
titration after initiation was common.
Acknowledgements: This study was supported by Jazz Pharmaceuticals.

SOLRIAMFETOL REAL WORLD EXPERIENCE STUDY (SURWEY): SAFETY,
EFFECTIVENESS, AND EXPERIENCE DURING FOLLOW-UP FOR
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Introduction: Solriamfetol (Sunosi™) is a dopamine/norepinephrine re-
uptake inhibitor approved in the EU and the US to treat excessive daytime
sleepiness (EDS) associated with narcolepsy (75e150 mg/day) and
obstructive sleep apnoea (OSA) (37.5e150 mg/day). Previous research
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examined solriamfetol in clinical trials, but research in real-world settings
is limited. This real-world study characterises outcomes for patients with
narcolepsy following initiation of solriamfetol treatment by European
physicians.
Methods: SURWEY is an ongoing retrospective chart review conducted by
sleep physicians in Germany, France, and Italy. Here, we report initial data
from a cohort of patients with narcolepsy from Germany. Physicians who
prescribed solriamfetol to �10 patients provided data from medical re-
cords of approximately 10 patients with narcolepsy. Eligible patients were
�18 years old with EDS (as determined by the physician) due to narco-
lepsy, had reached a stable solriamfetol dose, and had completed �6
weeks of treatment. Patients were classified into 1 of 3 groups based on
solriamfetol initiation: changeover (switched/switching from existing EDS
medications onto solriamfetol), add-on (adding solriamfetol to current
EDS medication), or new-to-therapy (no current EDS medication prior to
solriamfetol). Epworth Sleepiness Scale (ESS) scores, patient and physician
impressions of the patient’s condition, and adverse events were assessed.
Results: Data are currently available for 70 patients with narcolepsy
(mean±SD age, 36.9±13.9 years; mean±SD body mass index, 26.7±5.2 kg/
m2; 56% female, 57% with cataplexy, and 84% treated in sleep centres).
Changeover was the most common initiation strategy (n¼43), followed by
add-on (n¼19) and new-to-therapy (n¼8). Final follow-up visits were
mean±SD 15.3±7.6, 17.1±6.3, and 16.0±5.7 weeks after solriamfetol initi-
ation for the 3 groups, respectively. For the overall group, mean±SD ESS
score at initiation of solriamfetol treatment was 17.6±3.1 (n¼61) and
13.6±3.8 at follow-up (n¼51), with a mean±SD decrease of 4.3±2.9, indi-
cating improvement in EDS. Improvements in ESS scores were seen
regardless of initiation strategy, with mean±SD decreases of changeover
4.1±2.9 (n¼28), add-on 3.7±2.6 (n¼15), and new-to-therapy 6.1±3.0 (n¼8)
points at follow-up. Overall, most patients perceived slight or strong im-
provements of their condition after initiating solriamfetol (physician
report, 94%; patient report, 91%), with similar results across subgroups.
Most patients (62%) reported a duration of effect of solriamfetol of 6 to <10
hours; 47% of patients reported experiencing a gradual wearing off of
solriamfetol at the end of the day, and 26% reported no wearing off. Most
patients (72%) reported no change in their perceived night-time sleep
quality. The most common adverse events were headache (9%), decreased
appetite (6%), and insomnia (6%); no cardiovascular events were reported.
Conclusion: This study provides the first multicentre real-world data
regarding outcomes following initiation of solriamfetol in a cohort of
German patients with narcolepsy. ESS scores improved after solriamfetol
initiation across all subgroups (changeover, add on, and new-to-therapy),
and over 90% of patients and physicians perceived improvement in EDS.
Common adverse events were consistent with those reported for sol-
riamfetol in the clinical trial setting.
Acknowledgements: Supported by Jazz Pharmaceuticals.

SPHYNCS: GUT MICROBIOTA COMPOSITION IS DIFFERENT IN
NARCOLEPSY TYPE 1 AND NARCOLEPSY BORDERLAND

L.G. Fregolente 1,2, J.D. Warncke 1, J. Van der Meer 1, M. Schmidt 1, R.
Khatami 3, A.J. Macpherson 4, B. Yilmaz 4, C.L.A. Bassetti 1. SPHYNCS
Investigators1Inselspital, Bern University Hospital and University of Bern,
Department of Neurology, Bern, Switzerland; 2Graduate School for Health
Sciences, University of Bern, Bern, Switzerland; 3Klinik Barmelweid,
Barmelweid, Switzerland; 4 Inselspital, University of Bern, Department for
Biomedical Research, Bern, Switzerland

Introduction: The Swiss Primary Hypersomnolence and Narcolepsy
Cohort Study (SPHYNCS) has the aim to identify new biomarkers for nar-
colepsy (NT1, NT2) and its borderland (NBL). Through the brain-gut-axis
the microbiome is able to affect microglia development and CNS inflam-
mation. Considering the hypothesis of an immune-mediated etiology of
narcolepsy and only two small studies in the literature, assessment of gut
microbiota profile in patients with narcolepsy and NBL maybe of interest.
Materials and Methods: Fecal samples were prospectively collected from
the ongoing SPHYNCS cohort (Dietmann, J Sleep Res 2021). We performed
an amplicon sequencing approach on V5/V6 regions of 16s rRNA genes
with Ion 316TM Chip V2 in the Ion PGMTM System. Raw sequences were
first loaded into the QIIME v2 pipeline. Then calculation of the a-diversity
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using Shannon index, b-diversity with Bray-Curtis genus-level community
dissimilarities, and statistical analysis of clustering using Mann-Whitney U
tests for alpha diversity and Adonis (PERMANOVA) for beta diversity to
confirm that the strength and statistical significance of groups were tested
with downstream analysis using phyloseq in R. Multivariate analysis by
linearmodels (MaAsLin2) R packagewas used to find associations between
clinical metadata (diagnosis, age, gender, BMI, diet, and others) and mi-
crobial community abundance.
Results: So far (July 2020-September 2021), 41 patients (12 NT1, 25 NBL, 9
healthy controls) were included, of whom 69% were female and with a
mean age of 28 years (range 17-44 years). There were no differences in
alpha and beta diversity between the diagnosis groups.When compared to
controls, patients with Narcolepsy type 1 showed a trend towards higher
species richness (p<0.1). There were also significant differences in the
abundance of several operational taxonomic units: the most robust was a
higher prevalence of Eggerthellaceae family in patients in both NT1 and
NBL when compared to controls (p < 0.05).
Conclusions: Preliminary findings of this ongoing study suggest differ-
ences in the gut microbiota composition of patients with NT1 and NBL
when compared to controls. These results only partially support 2 previous
publications on the topic and stress the importance of further systematic
studies on larger patients series.
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SURFACE-BASED MORPHOMETRY ANALYSIS AND
NEURODEVELOPMENT IN NARCOLEPSY'S BRAIN

X. Fulong 1, S. Karen 2, H. Fang 1. 1 Peking University People's Hospital, Beijing,
China; 2 INSERM, University Claude Bernard - School of Medicine, Lyon,
France

Introduction:The cortical morphology and neurodevelopment are rarely
examined in narcolepsy, despite an overall young age at onset. Here we
investigated structural and maturational changes in the cortex of patients
with narcolepsy by surface-based morphometry analysis.
Materials and Methods: Fifty-one narcolepsy patients (25 adolescences
and 26 adults) and 60 typically developing group-matched healthy con-
trols (30 adolescences and 30 adults) provided resting-state functional and
high-resolution 3T anatomical magnetic resonance imaging scans. The
FreeSurfer image analysis suite quantified vertex-level cortical thickness
and gyrification. Voxel-wise resting-state functional connectivity was also
calculated.
Results: There were cortical thickness decreases localized to bilateral
frontal cortex and left precuneus in adolescent narcolepsy patients.
Adolescent narcolepsy demonstrated increased gyrification in left occipital
lobe, left precuneus and right fusiform but decreased gyrification in left
postcentral gyrus. Whilst, adult narcolepsy exhibited increased gyr-
ification in left inferior temporal gyrus and right anterior cingulate cortex.
Furthermore, altered cortical thickness and gyrification were associated
with sleepiness severity. Increased gyrification was associated with
reduced long-range functional connectivity. In adolescent narcolepsy pa-
tients, those with more severity of sleepiness showed increased right
postcentral gyrification. Decreased bilateral frontal and occipital gyr-
ification was found in cases with hallucination.
In adult patients with adolescent-onset compared with patients with
adult-onset of the disease, a wide range of regions showed reduced gyr-
ification. Narcolepsy showed impact on brain development, especially in
frontal lobe and this effect was augmented during adolescence, continuing
into adulthood.
Conclusions: Particularly the frontal lobe showed altered brain
morphology, being a thinner cortex and more gyri. Enhanced gyrification
was moreover associated with reduced long-distance connectivity,
altering functional connectivity among cortices. The impact of narcolepsy
on brain development could remain from adolescence to adulthood and it
was especially exacerbated in adolescents, which may partially relate to
the cognitive and behavioral problems exhibited.
Acknowledgements: This work was supported by the National Natural
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THE ITALIAN MULTICENTER COHORT OF THE POST AUTHORIZATION
SAFETY STUDY ON PITOLISANT (PASS-PITOLISANT) IN NARCOLEPSY:
RESPONSE TO TREATMENT
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Introduction: 14 Italian Sleep Centers enrolled 191 narcoleptic patients in
the observational PASS-Pitolisant. Besides drug’s safety, the study analyzed
variations of narcolepsy symptoms, depression, quality of life and disease
burden.
Materials and Methods: from PASS-Pitolisant’s 3rd Interim report we
extracted detailed clinical data on patients who concluded the 1-year
follow-up (FU) visit. Clinical Global Impression (CGI) for Excessive Daytime
Sleepiness (EDS) and cataplexy severity were judged by sleep experts.
Validated questionnaires were administered to evaluate EDS (Epworth
Sleepiness Scale, ESS), depression (Beck Depression Inventory, BDI), quality
of life (EQ-5D-5L) and disease burden (Functional Outcome of sleep
questionnaire, FOSQ10).
Results: of the 191 patients (76.4% narcolepsy type I and 23.6% narcolepsy
type II) enrolled, 96 completed the 1-year FU visit. ESS decreased from
15.2±4.4 at baseline to 12.4±4.5 and responders (ESS�10 or ESS
decrease�3) were 57.3%. Other main narcoleptic symptoms including
cataplexy, sleep attacks, sleep paralysis and hypnagogic hallucinations
ameliorated in 39.7%, 49.4%, 15.6% and 21.5% of patients, respectively. Ac-
cording to CGI, 87.5% of patients had improvement of EDS and 64.5% of
cataplexy. Moreover, at FU visit an increase of EQ-5D-5L score (baseline:
64.7; FU: 73.6%), an increase of FOSQ-10 score (baseline: 13.7±3.8;
FU:15.6±3.4), and no worsening of BDI score for 96.3% of patients were
observed.
Conclusions: According to PASS-Pitolisant interim report, patients
recruited from the Italian centers reported improvement of narcolepsy
symptoms at 1-year FU. Treatment favorably impacted on quality of life
and on depressive symptoms, mitigating the burden of disease.

THE REM-SLEEP RELATED CHARACTERISTICS OF NARCOLEPSY: A
NATION-WIDE MULTI-CENTER STUDY IN TURKEY, THE REMCON STUDY

U.O. Akyıldız 1, _I. Tezer 2, G. Koç 3, S. _Ismailo�gulları 4, A. Bican Demir 5, A.
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Introduction: Narcolepsy type 1 (NT1) is caused by hypocretin deficiency,
the pathophysiology of narcolepsy type 2 (NT2) has not been delineated.
Except for the hypocretin deficiency and cataplexy, all clinical and labo-
ratory features used in the diagnosis of NT2 are identical to those used for
NT1. The aim of this study was to assess the REM sleep-related charac-
teristics in the patients with narcolepsy; the characteristics of REM sleep in
PSG and MSLT recordings, the quantification of RSWA and atonia index,
and the analysis of rapid eye movements (REMs) during REM sleep.
Materials and Methods: This study was planned by the Sleep Medicine
Study Group of the Turkish Neurology Society, and conducted in eleven
centers in eight cities in Turkey. The analysis of RSWA was analyzed by
reviewing all REM sleep periods on PSG and MSLT recordings per standard
criteria. The total duration of the increased muscle tone during REM sleep
in the chin and bilateral leg EMG recordings was calculated as RSWA index.
The REMs index was also investigated the relation to the RSWA.
Results: A total of 274 Patients were involved; 147 patients (53.6%) were
males and 127 patients (46.4%) were females; the mean age was 29.1+12.0
years. The diagnosis of NT1 was made in 166 patients (60.6%), and 108
patients (39.4%) were diagnosed as having NT2. Epworth sleepiness scale
was significantly higher in patients with NT1 than the patients with NT2
(p¼0.001). The diagnosis of RBD was made in 19.3% of the patients with
NT1 versus in 2.8% of the patients with NT2 (p<0.001). The percentage of
SOREMP in PSG recordings was significantly higher in patients with NT1
(37.1%) than those with NT2 (18.9%, p¼0.001). MSLT showed that the mean
sleep latency was shorter in patients with NT1 compared to those with
NT2 (p<0.001). The total duration of REMs on electrooculography re-
cordings was also significantly higher in patients with RSWA in compared
with the patients without RSWA (p¼0.002). Total duration of REMs was
significantly and positively correlated with the duration of RSWA on chin-
EMG and leg-EMG recordings (p¼0.001). ROC analyses showed an RSWA
index of >2% for the RSWA on chin-EMG with a sensitivity of 86.7% and a
specificity of 71.3% (p<0.001). The REMs index >20% was associated with
the presence of RSWA with a sensitivity of 70.0% and a specificity of 57.1%
(p¼0.008).
Conclusions: In this nation-wide study, we introduced for the first time
that the increase in the density REMs during REM sleep may be one of the
indicators of the RSWA. Significant positive correlations were demon-
strated between the total duration of REMs on electrooculography re-
cordings and the mean durations of RSWA in both chin and leg EMG
recordings. A REMs index of >20% was demonstrated to have a moderate
sensitivity and specificity in the diagnosis of RSWA. As observed in chin
RSWA index, REMs index also showed a significantly high association with
RBD, in compared to RSWA per standard criteria.
Acknowledgments: None

THE STUDY ON BRAIN FUNCTION STATE OF NARCOLEPSY PATIENTS
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Introduction: The study was to evaluate the night sleep quality and
daytime function of narcolepsy patients by the scales, polysomnography,
multiple sleep latency test and brain function state quantitative
monitoring.
Materials and Methods: In the study,30 patients with narcolepsy diag-
nosed in the sleep outpatient department of the First Bethune Hospital of
Jilin University from March 2019 to January 2021 by scales and PSG+MSLT
were selected as the study group, and 30 healthy volunteers as the control
group. All patients in the study group were in accordance with the diag-
nostic criteria of narcolepsy in ICSD-3 and were examined with General
Hospital Anxiety/Depression Scale (HAD), Patient Health Questionnaire-
9(PHQ-9), Epworth sleepiness scale(ESS) and brain function state before
and 3months after taking medicine. The control group received PSG+MSLT
and brain function state examination. The brainwaves in resting statewere
collected andwavelet analysis was used for data processing to compare the
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characteristics of night sleep quality and daytime brain function state
between narcolepsy group and control group. Objective to evaluate the
night sleep quality and daytime function state of narcolepsy patients by
studying the correlation between HAD, PHQ-9, ESS scales, poly-
somnography+ multiple sleep latency test related parameters and daytime
function state.
Results:
1. In addition to typical tetralogy, narcolepsy patients were often compli-
cated with obstructive sleep apnea hypopnea syndrome (OSAHS), REM
sleep without atonia (RSWA) and REM sleep behavior disorder (RBD).
2. Compared with the control group, the sleep structure of PSG in narco-
lepsy group were as follows:
Sleep efficiency decreased(P<0.001), N1% increased (P<0.001), N2%
decreased (P<0.05), N3% decreased (P<0.001), REM% decreased (P<0.05).
3. The correlation between PSG+MSLT and daytime brain function in nar-
colepsy group showed that the average sleep latency of MSLT was nega-
tively correlated with brain fatigue index (correlation coefficient was
-0.513, P<0.05).
4. The score of PHQ-9 increased, the anxiety tendency index increased
(P<0.001), the internal focus index increased (P<0.05), and the alertness
index decreased (P<0.05) in patients with narcolepsy. Therewas a negative
correlation between HAD depression score and alertness index (correla-
tion coefficient was -0.267, P<0.05), anxiety tendency index was positively
correlated with sleep apnea hypopnea index(AHI) (correlation coefficient
was 0.403, P<0.05).
5. After treatment for 3 months, ESS score and brain fatigue index of
narcolepsy patients decreased (P<0.05).
Conclusions:
1. Narcolepsy patients were easy to be complicated with OSAHS, RSWA and
RBD.
2. The nocturnal sleep efficiency of narcolepsy patients decreased, N1%
increased, N2% decreased, N3% decreased, REM% decreased.The average
sleep latency in MSLT was negatively correlated with brain fatigue index in
narcolepsy patients.
3. There was a negative correlation between depression tendency and
alertness index in narcolepsy patients. ESS score and brain fatigue index
decreased after 3 months of narcolepsy treatment.
Acknowledgements:

UNSUPERVISED CLUSTERING OF CENTRAL HYPERSOMNOLENCE
DISORDERS ENABLES DATA-DRIVEN PHENOTYPING: TOWARD MORE
RELIABLE DIAGNOSTIC CRITERIA
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Introduction: Recent studies fueled doubts as to whether all currently
defined central disorders of hypersomnolence are stable entities, espe-
cially narcolepsy type 2 and idiopathic hypersomnia. New reliable bio-
markers are needed and the question arises whether current diagnostic
criteria of hypersomnolence disorders should be reassessed. The main aim
of this data-driven study was to confirm clear separation of narcolepsy
type 1 and identify more reliable subgrouping with new clinical bio-
markers of individuals without cataplexy.
Materials and Methods: We used agglomerative hierarchical clustering,
an unsupervised machine learning algorithm, to identify distinct hyper-
somnolence clusters in the large-scale European Narcolepsy Network
database. For this study, we newly developed the open-source python-
based package Bowerbird, which integrates widely used agglomerative
hierarchical clustering algorithms with clustering validation methods and
intuitive data visualization options. We included 1078 unmedicated ado-
lescents and adults and 97 variables, covering all aspects of central hy-
persomnolence disorders such as symptom presence and characteristics,
demographics, objective and subjective sleep measures, and laboratory
biomarkers. We specifically focused on subgrouping of patients without
cataplexy. The number of clusters was chosen to be the minimal number
for which patients without cataplexy were put in distinct groups. Re-
searchers were blinded for current diagnosis until the clustering algorithm
was completed.
Results: Seven clusters were identified, of which four clusters included
predominantly individuals with cataplexy. These four clusters indicate
subtypes of individuals with cataplexy and likely reflect different disease
severities. The twomost distinct clusters consisted of 158 and 157 patients
respectively and were dominated by those without cataplexy. Amongst
other variables, these two clusters significantly differed in presence of
sleep drunkenness (96.2% vs. 1.3%, p < 0.0001, respectively), subjective
difficulty awakening (difficult or nearly impossible to wake up: 63.4% vs.
21.5%, p < 0.0001, respectively) and weekend-week sleep length difference
(median [IQR]: 1 hour [0.0-2.5] vs. 0.1 hour [0.0-1.5], p ¼ 0.0086, respec-
tively). Patients formally diagnosed as narcolepsy type 2 and idiopathic
hypersomnia were evenly mixed in these two clusters.
Conclusions: In the largest study on hypersomnolence disorders to date,
we identify a robust data-driven set of clinical biomarkers that results in
distinct and consistent subgrouping of all forms of central disorders of
hypersomnolence. Our results confirm subgrouping of individuals with
narcolepsy type 1 and contest inclusion of sleep-onset rapid eye moment
periods (SOREMPs) in diagnostic criteria for individuals without cataplexy.
The results support a fundamental transformation of the diagnostic pro-
cess and provide promising new variables for reliable diagnostic categories
that better resemble different patient phenotypes of individuals without
cataplexy, including sleep drunkenness, subjective difficulty awakening
and weekend-week sleep length difference. Cluster-guided classification
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will result in a more solid hypersomnolence classification system that is
less vulnerable to instability of single features.
Acknowledgements: Jari K. Gool, Zhongxing Zhang and Martijn S.S.L. Oei
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ASSOCIATION OF CIRCADIAN DISTRIBUTION OF SEIZURES WITH SLEEP
ARCHITECTURE AND ABNORMAL SLEEP PHENOMENA IN EPILEPSY
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Introduction: Epilepsy is a neurological disorder characterized by abnormal
cortical activity and recurrent seizures. The bidirectional relationship be-
tween sleep and epilepsy is known, as sleep disorders frequently accompany
epilepsy. Obstructive sleep apnea and restless legs syndrome aremore often
reported in patients with epilepsy (PWE) and confirmed through objective
measures. On the other hand, sleep structure may be affected due to the
course of the disease, as well as other contributing factors.
Our aim was to compare the polysomnographic variables between PWE
with sleep-only seizures and PWE with a mixed distribution pattern of
seizures.
Materials and Methods: Adult (�18 y.o.) PWE underwent clinical inter-
view and polysomnography (PSG) with a full electroencephalographic
montage in a tertiary sleep and epilepsy center. According to the overall
history of seizure distribution throughout the day, the patients were
further divided into those with sleep-related seizures only (sleep-related
seizure group - SSG) and those with either exclusively daytime seizures or
seizures occurring at any time (mixed seizure group - MSG). Main sleep
parameters such as sleep stage latencies and percentages, limb movement
indices (limb movement index e LMI, periodic limb movement index -
PLMI), apnea-hypopnea index (AHI), and other indices were scored ac-
cording to the American Academy of Sleep Medicine Scoring Manual ver.
2.3. Mann-Whitney U test was used for statistical analysis.
Results: We involved 84 PWE (mean age - 35.5 years, SD - 13.4; age range
18-69; F e 51.2%) and further divided the sample in two groups: SSG -
28.6% (n¼24); MSG - 71.4% (n¼60).
Major sleep phenomena were derived from PSG studies in both groups. In
regards to limb movements in sleep, LMI and PLMI were significantly
higher in SSG (LMI, 10.2/h vs 19.3/h, p<0.07; PLMI, 10.2/h vs 3.9/h, p¼0.07).
Sleep-disordered breathing did not differ between study groups (SSG/
MSG): AHI - 6.9/7.0, ODI e 7.2/7.7, respectively (p>0.05).
In SSG there is a tendency towards shorter mean latencies for NREM1 (20.1
vs 27.7, p>0.05), NREM2 (15.9 vs 31.0, p<0.05), and NREM3 (32.2 vs 58.4,
p<0.05). REM latencywasprolongedwithin SSG (171.5 vs157.6; p>0.05). No
differences were noted between both groups in regards to percentages of
sleep stages in relation to total sleep time:NREM1,11.05%vs12.15%;NREM2,
41.8% vs 40.7%; NREM3, 33.8% vs 32.7%; REM, 13.3% vs 13.8%; p>0.05).
Conclusions: According to our study results, there may be a connection
between exclusively sleep-related seizures and disturbed sleep architec-
ture, as well as associated polysomnographic abnormal sleep phenomena.
Limb movements in sleep may be associated with sleep-related seizures in
a stronger manner, compared to patients with only or predominantly
daytime seizures. The described findings may play an important role in the
management of patients with epilepsy depending on the circadian dis-
tribution of seizures.

CHARACTERISTICS OF CENTRAL SLEEP APNEA IN HAWAI’I ETHNIC
GROUPS
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Morden 1,2, K. Liow MD, FACP, FAAN 1,2. 1Hawaii Pacific Neuroscience,
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Introduction: Central Sleep Apnea (CSA) is a sleeping disorder in which
the brain sends improper signals to muscles responsible for breathing. As
CSA is an uncommon, complex sleep disorder, a better understanding of
various sociodemographic and biological risk factors for CSA is warranted,
especially in underrepresented, at-risk populations. This pilot study in-
vestigates factors associated with CSA amongst patients of different racial
and cultural backgrounds, with a focus on those of Asian and Hawaiian
ancestry.
Materials and Methods: A retrospective case-controlled study was con-
ductedat aneuro-clinic based inHawaii. Sociodemographic, cardiovascular,
psychiatric, and neurological comorbiditieswere collected from35patients
with CSA. Patients below the age of 18 were excluded. Two sets of ran-
domized matched and unmatched controls were collected in a 4:1 ratio.
Results: Patients with CSA are more likely to have private insurance than
patients without (OR¼ 2.46 95% CI: 1.10 to 5.62, p¼ 0.02515). Patients with
CSAwere found to have greater BMIs than patients without (95% CI: 1.57 to
6.30, W ¼ 3297.5, p ¼ 0.00158), with a mean difference of 3.98. Significant
factors included atrial fibrillation (OR ¼ 3.60, 95% CI: 1.05 to 11.96, p ¼
0.030), hypercholesterolemia (OR ¼ 3.60, 95% CI: 1.05 to 11.96, p ¼ 0.030),
autoimmune disorder (OR ¼ 6.43, 95% CI: 1.94 to 22.25, p ¼ 0.00052), pe-
riodic limb movement syndrome (OR ¼ 20.34, 95% CI: 2.99 to 551.28, p ¼
0.00061), and insomnia (OR ¼ 3.87, 95% CI: 1.36 to 10.82, p ¼ 0.0090).
Conclusions: These findings show that patients with CSA are more likely
to have complications such as increased BMI, atrial fibrillation, hyper-
cholesterolemia, autoimmune disorder, periodic limb movement syn-
drome, and insomnia. They are also more likely to have private insurance,
suggesting that socioeconomic status may play a role in the likelihood of
patients seeking treatment. A larger prospective study could be conducted
for a compelling area of future study.
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Introduction: Increased non-REM hypertonia (NRH) and decreased sleep
spindle durations (SpD) were found to be independently associated with
patients broadly characterized as presumed Parkinsonian-spectrum dis-
order [i.e., dementia with Lewy Bodies/Parkinson Disease Dementia (DLB/
PDD), Parkinson Disease (PD), progressive supranuclear palsy (PSP), or
isolated REM sleep behavior disorder (iRBD)] when compared to subjects
with Alzheimer Disease dementia (AD), mild cognitive impairment (MCI)
and normal cognition (NC). We aimed to analyze combined features of
NRH and SpD and determine whether these characteristics could distin-
guish neurodegenerative disorder (NDD) subtypes.
Materials and Methods: This multicenter investigation included analysis
of several neurodegenerative disorderpatient subtypes including:DLB/PDD
(n¼16), PD (n¼16), iRBD (n¼19), PSP (n¼13), AD (n¼22), MCI (n¼35), and
NC (n¼61).
Sleep Profiler (SP) recordings were simultaneously acquiredfrom EEG
sensor sites AF7-AF8, AF7-Fpz and AF8-Fpz(Advanced Brain Monitoring,
Carlsbad, CA, USA). The SP records were auto-staged using within-epoch
temporal power spectral characterization with combined detection of in-
dividual slow waves, sleep spindles and cortical arousals, and then tech-
nically reviewed for final sleep stage assignments.
NRH was auto-detected based on patterns of persistently elevated elec-
tromyographic (EMG) power relative to delta, theta, and sigma bands.
Variability thresholds were applied to each epoch to ensure EMG bursts
attributed to sleep disordered breathing arousals were not
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mischaracterized as NRH. The percent-time NRHwas based solely on auto-
detected block, no edits were made to add or remove NRH.
Sleep spindles were characterized by temporalexcursionsin the absolute
and relative alpha and sigma power relative to the beta and EMG power,
and with a minimum spindle length of 250 milliseconds. Spindle duration
was tallied as the sum of all spindle lengths.
With NRH >5% of sleep-time and spindle-duration<1-minute considered
abnormal, tallies were compared across neurodegenerative disorder sub-
types withFisher Exact tests.
Results: Combined SP features ofnormal-NRH/normal spindle-duration
were greater in the NC (56%), AD (46%), and MCI (43%) subtypes versus PSP
(8%) and DLB/PDD (6%), and when iRBD (21%) was compared to NC (all
P<0.05). Abnormal-NRH/abnormal spindle-duration was more frequent in
PSP (85%) and DLB/PDD (75%) subtypes versus iRBD (26%), PD (25%), MCI
(11%), AD (9%), and NC (8%)(all P<0.02). Abnormal-NRH/normal spindle-
duration was greater in iRBD (47%) compared to MCI (14%), NC (8%), PSP
(8%), DLB/PDD (6%), and AD (5%) subtypes, and in PD (31%) versus NC (all
P<0.05). Normal-NRH/abnormal spindle-duration occurred more often in
AD (41%) than iRBD (5%) and PSP (0%)(bothP<0.05).
Conclusions:The combination ofNRH and spindle-duration abnormality
occurred more frequently in DLB/PDD and PSP subtypes. Abnormal NRH
with normal spindle-durationwasmore frequent in iRBD and PD subtypes.
Normal NRH and spindle-duration occurred most often in NC and MCI
types. AD exhibited normal NRH with isolated cases of either normal or
abnormal spindle-duration. Our preliminary findings suggest that auto-
detected sleep biomarkers may aid in the characterization of neurodegen-
erative disorder subtypes. Larger prospective cohort studies are needed.
Acknowledgements: Support provided by National Institute of Health
grants: R44AG050326, R44AG054256, AG062677, NS100620, AG056639,
RO1AG060477, P50AG005131, R21AG064271, ULRR024150, and
R34AG056639.

CLINICAL IMPACT AND POLYSOMNOGRAPHIC FEATURES OF SLEEP
DISTURBANCES IN MULTIPLE SCLEROSIS
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Neuropsychology and Behavioural Neurology Research Unit, Lugano,
Switzerland; 8Neurocenter of Southern Switzerland, Ospedale Civico,
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Introduction: Multiple sclerosis (MS) represents a risk factor for sleep
disorders, especially insomnia and restless legs syndrome (RLS). Despite
this, sleep is yet underinvestigated in patients with MS. Only few studies
have evaluated sleep by polysomnography (PSG), and most available data
come from self-administered questionnaires. This study aimed to estimate
prevalence and polysomnographic features of sleep disturbances in MS. It
also evaluated the relationship between sleep disturbances and critical
symptoms of MS such as fatigue, drowsiness, and depression.
Materials and Methods: Cross-sectional, observational, controlled, poly-
somnographic investigation. Eighty-six patients with a diagnosis of MS or
CIS were subjected to a sleep check and fulfilled clinical questionnaires.
Seventy-six patients also underwent home PSG and maintenance of
wakefulness test (MWT). One hundred five healthy controls (HC) and 35
patients with idiopathic RLS (iRLS) were recruited to compare sleep ar-
chitecture, respiratory parameters and sleep related leg movement activity
(LMA) with patients affected by MS. A subgroup analyses was than per-
formed, evaluating the influence of brainstem lesions at neuroimaging on
instrumental and clinical data.
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Results:MS patients had increased sleep latency, percentage of sleep stage
N1, reduced sleep efficiency (p < 0.001) and total sleep time compared to
healthy controls. Prevalence of RLS and PLMS (PLMSI �15/h) in MS group
was of 31.4% and 31.6% respectively. Among MS patients with RLS, only
37.5% had a PLMSI �15/h versus the 71.4% of iRLS. PLMS in RLS secondary
to MS were fewer, shorter, less periodic and bilateral when compared to
iRLS. RLS and PLMS were independently correlated to fatigue. The fre-
quency of sleep-related breathing disorders (SRBD) was comparable in MS
patients and HC, also in the subgroup with brainstem lesions. No MS pa-
tient had a central apnea index � 2/h. The respiratory disturbance index
(RDI) did not correlate to clinical parameters such as fatigue and depres-
sion. Patients with MS were drowsier than HC, but there was not a cor-
respondence between subjective and objective (MWT) sleepiness.
Conclusions: In comparison to healthy patients, MS is a risk factor for RLS,
PLMS, lower sleep quality. MS seems to be a candidate pathological model
of dissociation between the sensory and motor component of RLS, with
possible treatment implications. Particular attention should be given to
symptoms of RLS in fatigued MS patients. The study does not provide
evidence of an association between MS specific symptoms such as fatigue,
sleepiness, depression and central or obstructive apneas, even in the
presence of brainstem lesions.
Funding: Grant ABREOC from Ente Ospedaliero Cantonale (EOC); Grant
Swiss MS Society (SMSS); Swiss National Science Foundation, grant
number: 320030_160250.
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Santiba~nez Hoyuela 3, M. Meira e Cruz 4,5,6,7. Sleep Focus International
Study Group1Universidade Metodista, S~ao Paulo, Brazil; 2 Pontificia
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de Lisboa, Lisbon School of Medicine, Sleep Unit, Lisbon, Portugal;
5 European Sleep Center, Lisbon, Portugal; 6 International Center of Clinical
Sleep Medicine and Research, Bahiana School of Medicine and Public
Health, Salvador, Brazil; 7 Faculdade S~ao Leopoldo Mandic, Neuroimune
Pain Interface Lab, Campinas, Brazil

Introduction: Sleep disturbances and chronic pain are highly prevalent
conditions compromising health and well-being. Among the many and
complex functions of sleep, it ameliorates pain which in turn favors sleep.
Interactions between inadequate or insufficient sleep on pain modulatory
pathways frequently result in adverse clinical outcomes affecting people at
an individual and societal level. Therefore, a better understanding of such
interactions may help to improve clinical outcomes and allow to establish
standards of care for improving health systems efficacy.
This study aimed to evaluate whether disturbed sleep is more common in
patients with painful temporomandibular disorders (TMD) compared to
otherwise healthy controls.
Material and Methods: The sample consisted of 108 consecutive patients
attending for the first time in a TMD and Orofacial Pain (OP) specialized
university center from January 2018 to February 2020. Diagnosis of TMD
was based on Research Diagnostic Criteria for TMD. Sleep quality and sleep
complaints were assessed by the Pittsburgh Sleep Quality Index (PSQI) and
compared among subjects with MD (TMD+) and without (TMD-). Poor
sleep quality was defined by a PSQI score equal or greater than 5 and sleep
disturbance by a PSQI score equal or greater than 10.
Results: Overall 70 patients (64,8%; 90% females) with a mean age of
42,34± 13,57 were diagnosed with TMD within the two-year period. The
mean PSQI score was significantly higher in the TMD+ group (8,91±4,1
versus 6,15±2,78; p< ,05). Poor sleep quality was observed in 80% of the
patients within the TMD+ group versus 74% in TMD- (p< ,05). The rate of
PSQI assessed sleep disturbance was higher (p< ,05) in TMD+ (36%)
compared to the TMD-(5%)
Conclusion: Results from this study confirms an important prevalence of
sleep dissatisfaction among patients seeking care at a TMD/OP unit.
Although sleep complaints were common among the general population
in the present study, they were even more frequent and severe in patients
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with clinically diagnosed painful TMD. The high frequency of sleep disor-
ders in TMD patients suggests a high risk of sleep disorder. This study
finding likely has relevant clinical impact and deserves further exploration,
both regarding possible mechanisms of sleep-pain interaction and
regarding clinical diagnosis and care.

NIEMANN-PICK TYPE C WITH SLEEP DISORDERS: CENTRAL SLEEP
APNEA AND CATAPLEXY

Y. Zhang 1, Y. Cheng 1, N. Li 1, Y. Hou 1, L. Jiao 1, Y. Yuan 1, L. Wang 1, Z.
Huang 1, L. Wu 1, F. Han 2, Y. Wang 1, S. Zhan 1. 1Xuanwu Hospital of
Capital Medical University, Beijing, China; 2 Peking University People's
Hospital, Beijing, China

Introduction: Niemann-Pick type C(NPC) is a set of autosomal recessive
inheritance diseases that sheath phospholipids and cholesterol deposit in
body organs. The manifestations are highly diverse, but sleep disorders are
rarely reported in NPC. Here, we report 2 cases of NPC disease with sleep
disorders and discuss clinical features and possible pathogenesis of sleep
disorders in NPC patients.
Materials and Methods: The sleep symptoms, polysomnography, and
genetic characteristics of the two patients with NPC were analyzed. And
the related literature was reviewed to explore the possible pathological
mechanism of sleep disorders in patients with NPC.
Results: Case 1 was a young man with physical clumsiness, glossolalia,
excessive sleepiness, and cataplexy. His polysomnography indicated severe
central sleep apnea, and multiple sleep latency tests(MSLT) suggested sleep
latency on average was 3.9 minutes; 2 SOREMPs(sleep-onset REM period)
were found in five times. Case 2 was a child with cataplexy, intelligence
impairment, andepisodic jerking. TheMSLTshowed3SOREMPs in5naps, the
mean REM latency was 2.3 minutes, and the mean sleep latency was 15.2
minutes, andorexin in cerebrospinalfluidwas45.61pg/ml. BothPatientswere
confirmed Niemann Pick disease by bone marrow puncture and gene tests.
Conclusions: Sleep disorders of patients with NPC significantly influence
patients' life quality and are not easy to be identified. In this paper, two
patients suffered sleep disorders such as central sleep apnea, sleepiness,
and cataplexy. Other sleep disorders such as obstructive sleep apnea, REM
sleep behavior disorder, and restless leg syndrome have also been re-
ported. The mechanism may be related to sheath phospholipids and
cholesterol deposits in brain tissue associated with sleep-wake regulating,
but it doesn’t have enough evidence. The pathological mechanism needs to
be discussed in the future.

NON-REM SLEEP HYPERTONIA IN PARKINSONIAN-SPECTRUM
DISORDERS

D. Levendowski 1, C. Walsh 2, B. Boeve 3, J. Lee-Iannotti 4, D. Salat 5, J.
Hamilton 6, D. Tsuang 7, D. Shprecher 8, P. Westbrook 1, C. Berka 1, L.
Ruoff 2, P. Timm3, G. Mazeika 1, T. Neylan 2, E. St. Louis 3. 1Advanced Brain
Monitoring, Inc., Carlsbad, United States; 2University of California, San
Francisco, San Francisco, United States; 3Mayo Clinic College of Medicine
and Science, Rochester, United States; 4Banner University Medical Center,
Phoenix, United States; 5Harvard Medical School, Boston, United States;
6Advanced Neurobehavioral Health, San Diego, United States; 7Veteran's
Administration, Puget Sound Health Care System, Seattle, United States;
8Banner Sun Health Research Institute, Sun City, United States

Introduction: Non-REM hypertonia (NRH) was recently reported to be
independently associated with the synucleinopathy-mediated neurode-
generative disorders: dementia with Lewy Bodies/Parkinson Disease De-
mentia (DLB/PDD), Parkinson Disease (PD), and isolated REM sleep
behavior disorder (iRBD) [1]. In this NRH investigation, we included pro-
gressive supranuclear palsy (PSP), a Parkinsonian-spectrum disorder
caused by tau pathology.
Materials and Methods: In this multicenter study, patients broadly char-
acterized as presumed Parkinsonian-spectrum disorders (PSD) included
DLB/PDD (n¼16), PD (n¼16), iRBD (n¼19), and PSP (n¼13). Presumed non-
PSD subjects included Alzheimer’s Disease dementia (AD¼22), mild
cognitive impairment (MCI¼35), and normal cognition (NC¼61).
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Sleep Profiler studies (Advanced Brain Monitoring, Carlsbad, CA, USA)
were acquired in all participants.
Sleep was auto-staged using machine-learning algorithms applied to
recording from the frontopolar sites Af7, Af8 and Fpz. The auto-staging was
then visually inspected according to the neurodegenerative disease tech-
nical editing guide [2]. In the 75% of in-homewith two-nights of data, sleep
metrics were weight-averaged based on sleep time.
NRH was auto-detected based on patterns of persistently elevated elec-
tromyographic (EMG) power relative to delta, theta, and sigma bands.
Variability thresholds were applied to each epoch to ensure EMG bursts
attributed to sleep disordered breathing arousals were not mis-
characterized as NRH. A NRH block required four of six contiguous epochs
having satisfied the threshold criteria. Finally, NRH blocks were extended
to link blocks with <2-second gaps. The percent-time NRH was based
solely on auto-detected block, no edits were made to add or remove NRH.
A >5% threshold characterized abnormal-NRH. Twenty-nine NC were
longitudinally retested after 364- to 563-days. Statistical analyses included
inter-class correlations (ICC), Bland-Altman plots, multiple logistic
regression, and receiver-operating-characteristic curves (ROC).
Results: In the PSD¼41 and non-PSD¼95 records with two-nights of data,
NRH-severity demonstrated moderate consistency (ICC¼0.78,
bias¼0.6+6.2%, P<0.0001). Across the two-nights, NRH was classified
consistently as normal or abnormal in 59.6% and 27.2% of the records, vs.
normal/abnormal¼4.4% or abnormal/normal¼8.8%. The test-retest reli-
ability of NRH-severity was good (ICC¼0.84, bias¼0.06+3.8%, P<0.0001),
with all retest comparisons repeating as normal (73%) or abnormal (27%).
The frequency of abnormal-NRH in PSP¼92% was significantly greater than
MCI¼26%, AD¼14%, and NC¼16% (all P<0.0001) and PD¼56% (P<0.05), but
not DLB/PDD¼81% and iRBD¼74%. Abnormal-NRH was significantly asso-
ciated with the PSD group (P<0.0001) and it differentiated PSD versus
non-PSD group with an area under the curve of 0.78 (95%CI: 0.72-0.85)
based on a sensitivity of 0.75 (95%CI: 0.63-0.84) and a specificity of 0.81
(85%CI: 0.73-0.87).
Conclusions: NRH independently discriminated PSD patients from age-
sex similar non-PSD subjects, suggesting that NRH is a common sleep
motor signature across clinical PSD phenotypes. We speculate that NRH
could be related to pathological changes within key non-REM sleep motor
modulating center in synucleinopathies and PSP.
Reference:
Non-REM Sleep with Hypertonia: A Potential Prodromal Biomarker For a-
Synuclein-Related Neurodegenerative Disease. Levendowski DJ, et al.
Neurology 2021. 96(15):1943
Technical Editing Guide for Neurodegenerative Disease Recordings.
https://advancedbrainmonitoring.box.com/s/
85rndcccv2y43qolnv6i31clqnj6odjv
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Background: Sleep problems in children with certain neuro-
developmental disorders (NDD) are nearly ubiquitous, with prevalence in
Autism Spectrum Disorder, ADHD, Tuberous Sclerosis Complex, Rett Syn-
drome, Angelman Syndrome, and Prader-Willi Syndrome approaching 50-
80%, 25-50% 73%, 80%, 80%, and 70%, respectively[1-7]. Chronic insomnia
and circadian rhythm disorders are often seen. Treatment of primary sleep
disorders in childrenwith atypical neural development can be particularly
recalcitrant to first-line behavioral and pharmacologic interventions that
are effectively used to treat typically developing children. This is in part
because sleep disorders in children with neurodevelopmental disorders
are often the result of a complex interplay between multiple molecular
mechanisms. Furthermore, children with neurodevelopmental disorders
can be particularly sensitive to medications that are without significant
adverse effects in typically developing children. The continual develop-
ment and assessment of sleep-promoting drugs with novel mechanisms of
actions are necessary to expand treatment options. Suvorexant reversibly
antagonizes the binding of wake-promoting neuropeptides orexin A and
orexin B to receptors OX1R and OX2R and suppresses wakefulness. Initially
approved and recommended for treatment of chronic insomnia in adults
[8], suvorexant was released in November 2014 in Japan and in February
2015 in the U.S. Kawabe et al[9] documented its safe and effective use in
adolescents. Its safety and efficacy in children with neurodevelopmental
abnormalities, however, remains uncertain.
Methods: A retrospective analysis was performed in pediatric patients
whowere prescribed suvorexant between 2015 and 2021 andwere treated
at Cincinnati Children’s Hospital Medical Center. Primary sleep diagnoses
and NDD diagnoses made by developmental specialists, psychiatrists,
neurologists, and psychologists were identified and demographic infor-
mation collected. Starting suvorexant dose was recorded. Adverse effects
and statements of efficacy were catalogued. Descriptive statistics were
applied. Normal data reported as mean[SD], while non-normal data re-
ported as median[Q1,Q3].
Results: 159 individuals with a neurodevelopmental disorder diagnosis
(most common: developmental delay, autism, intellectual disability) were
administered suvorexant. N by y age group: 2-5y 16, 5-12y 50, 12-18y 20,
and 18-22y 23. Patients were 12.2[7.7,18.3] years old (median[Q1,Q3]), and
40.9% female, with a weight of 22.6[14.1,42.8] kg at the time of suvorexant
initiation. Weights by y age group were: 2-5y 6.7[5.1,10.1] kg, 5-12y 17.2
[14.3,23.0] kg, 12-18y 42.2[25.7] kg (mean[SD]), and 18-22y 54.8[14.9] kg
(mean[SD]). Starting doses were as follows for the following age ranges: 2-
5y:5[2.5,6.3] mg (median[Q1,Q3]), 5-12y:5[2.5,5] mg, 12-18y:5[5,10] mg,
and 18-22y:10[10,10] mg. Suvorexant was safe; no significant adverse
events that required an in-patient hospitalization or prolongation of an
existing hospitalization, that resulted in significant disability/incapacity,
that was life-threatening, or that resulted in death, were recorded.
Suvorexant was well-tolerated, with only a small proportion discontinuing
due to adverse effects (chiefly irritability). Certain patients continued to
use suvorexant for months after initiation, supporting its efficacy for select
individuals.
Conclusions: We report the use of an orexin-receptor antagonist, suvor-
exant, is safe, well-tolerated and efficacious in the treatment of insomnia
and circadian rhythm sleep-wake disorders in children with neuro-
developmental disorders.
Acknowledgements: This work was supported by the Cincinnati Chil-
dren’s Research Foundation

SLEEP AND STROKE-RELATED DELIRIUM: A SYSTEMATIC REVIEW AND
META-ANALYSIS
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Introduction: Sleep and circadian rhythms disorders are frequent in the
acute phase of stroke, with various manifestations, such as sleep-disor-
dered breathing, insomnia, hypersomnia, and periodic limb movements.
Sleep modifications are likely to contribute to the development of stroke-
related delirium, a common neuropsychiatric complication of acute stroke.
The purposes of the current study are: 1) to systematically review the
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medical literature assessing the role of sleep modifications associated with
delirium in acute stroke patients, and 2) to evaluate the efficacy of sleep
interventions to prevent or mitigate delirium in acute stroke patients by
means of meta-analysis.
Materials and Methods: The study was performed according to the latest
Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) statement. Eligibility criteria for study selectionwere established
according to PICO methodology. Only studies reporting data about sleep in
acute stroke, and in which delirium was formally evaluated with a vali-
dated tool, were included. The search was performed on PubMed, and
Scopus databases. The last search was conducted on November 30th, 2021.
Studies were evaluated by means of “Quality assessment tools for quan-
titative studies” developed by Effective Public Healthcare Practice Project
(EPHPP), which allows the studies to be rated as strong, moderate or weak.
Only studies that evaluated the effect of sleep interventions on prevention
of stroke-related delirium were included in meta-analysis, which was
achieved with Cochrane Review Manager Web.
Results: The literature search allowed to identify 15 studies, highly het-
erogeneous in terms of study design, setting, sleep assessments, delirium
measures, and types of sleep intervention. The number of patients
included ranged from 18 to 573. Mean age of enrolled patients ranged from
54 (34-88) to 81 (64-94). In most of cases, sleep was subjectively assessed
by the patients or rated by clinicians. None of the studies performed pol-
ysomnography for evaluation of sleep. Sleep interventions were hetero-
geneous across studies. Pharmacological intervention was the most
common strategy, with various drugs acting on sleep and circadian
rhythms. In one study, a 4-week treatment with CPAP was performed,
whereas in two studies sleep intervention was evaluated in terms of
frequent night-time care. In the study quality assessment, most studies
were rated as weak or moderate. Four studies were entered into meta-
analysis. The meta-analysis revealed that sleep interventions reduced the
incidence of stroke-related delirium (pooled OR¼0.43; 95% CI¼0.30e0.61;
p<0.001). Indeed, the pooled incidence in the intervention group was
16.3% versus 35.6% in the control group.
Conclusions: This systematic review suggests that sleep disruption is a
possible risk factor for stroke-related delirium. This evidence should be
considered weak, due to the poor overall quality of the papers. Never-
theless, this limited evidence supports the adoption of measures to pro-
mote sleep in the prevention of stroke-related delirium. Among such
interventions, exogenous circadian rhythm synchronizers, such as mela-
tonin, and the adoption of sleep hygiene measures may diminish delirium
occurrence in acute stroke. Randomized clinical trials, with objective sleep
assessment, are needed to establish a high-quality recommendation for
the prevention of stroke-related delirium.
Acknowledgements: none.

SLEEP BEHAVIOR AND SLEEP DURATION MATTERS WITH WAKE UP
ONSET OF ISCHEMIC STROKE IN NON SNORING PATIENTS
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Introduction: One third of stroke patients have occurred symptom at
awakening. That is called wake up onset stroke (WUS). Hazard of sleep
disorders such as sleep breathing disorders, non-apnea sleep disturbances,
and circadian rhythm disorder on ischemic stroke have been established.
Among these sleep disorders, obstructive sleep apnea (OSA) is known to be
more frequent in patients with WUS. Recently, sleep behavior such as
weekend catch-up sleep (WUS) and chronotype has highlightened in
reducing vascular risk factors including hypertension, dyslipidemia and
obesity. So, we aim to determine the association between sleep behavior
such as weekend CUS and chronotype and acute WUS.
Materials and Methods: A cross-sectional study consisted of 250 mild to
moderate stroke patients referred to a Korean Stroke registry about
Dongtan sacred heart hospital patients. Also, we screened questionnaire
including STOP-Bang questionnaire and other factor-related sleep distur-
bance such as sleep duration. Patients were classified into high and low
risk of obstructive sleep apnea(OSA) and subsquentially divided by WUS
(Wake-up stroke) and non-WUS. Demographic data, sleep respiratory
data, heart rate variability, stroke risk factors, stroke classification and
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sleep-related scales were recorded. We compared the differences in the
variables between the two groups and determined the independent vari-
ables associated with WUS.
Results: Of 250 participants who completed the interview, 70 (28.0%) re-
ported stroke onset during sleep (WUS) and high risk OSA (STOP-bang
score>2) was prevalent in 80.4% of paricitipants. There was no significant
differences in age, gender, stroke risk factors, and stroke classification
according to WUS in a total of patients. However,among low risk OSA
patients, short average sleep duration, lack of weekend CUS, and early
chronotype were associated with WUS independent of age, gender, and
other sleep risk factor (OR 1.4, 1.7, and 1.6, respectively) Also conventional
stroke risk factor such as diabetes and dyslipidemia was associated with
borderline significance.
Conclusions: The overall prevalence of WUS in our cohort was present in
28.0%. Without effects of OSA, sleep behaviors relating sleep insufficiency
such as lack of weekend catch-up sleep, short sleep duration, earlier
chronotype was significant association with the prevalence of WUS.
Insufficient sleep and lack of compensation can be negative effects on
cardiovascular disease, especially onset during sleep of ischemic stroke.

SLEEP DISORDERS IN MYASTHENIA GRAVIS

M. Argel 1, R. Ferro 1, S. Guerra 1, P. Fernandes 1, M. Conceiç~ao 1, I.
Pereira 1, A. Sim~oes Torres 1. 1Centro Hospitalar Tondela-Viseu, Viseu,
Portugal

Introduction:Myasthenia gravis (MG) is an autoimmune disease (AD) that
affects the neuromuscular junction, resulting in muscular fatigue that may
involve the diaphragm and accessory respiratory muscles and lead to
respiratory failure. Recent studies have shown a high prevalence of
obstructive sleep apnea (OSA) in myasthenia gravis when compared to the
general population.
Case presentation: A 67-y-old man, obese (body mass index 33 Kg/m2),
reported complaints of loud snoring, witnessed apnoeas, excessive day-
time sleepiness and sexual disfunction. The patient underwent level 1
polysomnography revealing severe OSA, with an apnoea/hypopnoea index
(AHI) of 47.5/h (predominance of obstructive apneas and hypopneas). The
oxygen desaturation index (ODI) was 51/h. Automatic positive airway
pressure (APAP) therapy (pressure range 6-12 cmH2O) was effective in
reducing AHI to 2.4/h (average 95th percentile pressurewas 8.5 cmH2O). A
few months later, the patient’s adherence to the therapy decreased. Seven
years later, he was hospitalized for dysphagia and difficulty in chewing.
While a nasogastric tube was being introduced, the patient had an episode
of sudden respiratory distress, with respiratory arrest requiring endotra-
cheal intubation and mechanical invasive ventilation. Antieacetylcholine
receptor antibodies were positive and an electromyography described
disturbances of the neuromuscular transmission compatible with MG. He
started treatment with prednisolone, immunoglobulin and pyridostigmine
with clinical improvement. At discharge, arterial blood gas confirmed the
presence of hypercapnic respiratory failure, probably secondary to his
neuromuscular disease, requiring the introduction of bi-level non-invasive
ventilation (NIV) [inspiratory positive airway pressure (IPAP) of 20
cmH2O; expiratory positive airway pressure (EPAP) of 10 cmH2O]. On a
follow-up visit, the patient presented good adherence to NIV, without
respiratory failure in the blood gas analysis. Nevertheless, he complained
of muscle weakness in the cervical region andmaintained a residual AHI of
5.8/h. The parameters were adjusted (IPAP 21, EPAP 12 cmH2O), resulting
in an improvement of the AHI to 0.7/h.
Conclusion: It is important to raise awareness about the possible sleep
disorders associated with neuromuscular diseases such as MG. In this
patient, oropharyngeal weakness associated with MG may have worsened
the preexisting OSA syndrome. Furthermore, the respiratory muscle
dysfunction that characterizes MG may have contributed to sleep hypo-
ventilation to the point of requiring assisted ventilation.
Additionally, it is important to highlight the possible role of OSA in
modulating the immune system, especially considering that MG is an AD.
Although the direct relationship between OSA and MG in immune-mod-
ulation is still unknown, the cellular injury caused by sleep apnea-induced
hypoxia triggers an immune response that may increase the long-term risk
of developing or worsening autoimmune diseases.
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SLEEP HABITS, CIRCADIAN RHYTHM, AND SLEEP RELATED SYMPTOMS
IN ADULT GLIOMA PATIENTS. A PROSPECTIVE, CROSS-SECTIONAL
STUDY

T. Mitterling 1, V. Riffert 1, S. Heimel 1, A. Leibetseder 1,2, J. Pichler 2, A.
Kaindlstorfer 1, T. von Oertzen 1. 1Department of Neurology 1, Neuromed
Campus, Kepler University Hospital, Johannes Kepler University Linz, Linz,
Austria; 2Department of Internal Medicine and Neurooncology, Neuromed
Campus, Kepler University Hospital, Linz, Austria

Introduction:Most knowledge on sleep disorders in adult glioma patients
derives from clinical trials using health-related quality of life scores
depicting various aspects of sleep disturbance. Although these scores allow
estimation of sleep quality, factors leading to sleep disruption remain
unclear and comprehensive sleep assessments are still lacking. The aim of
the current study was the description of sleep habits, circadian rhythm and
sleep related symptoms in a large group of adult glioma patients.
Materials and Methods: In this prospective cross-sectional study 79 adult
glioma patients (49% female; 17 Grade II, 19 Grade III, 43 Grade IV, ac-
cording to the WHO 2016 classification) underwent a standardized semi-
structured interview evaluating sleep habits and sleep related phenomena
as well as a set of validated sleep specific questionnaires (PSQI, ISI, MEQ,
ESS, STOP-BANG, RBDI). Clinical information as well as PHQ-9 and FSS
were analysed as co-factors.
Results: For the whole sample median bedtimes ranged from 22:00
(19:00-01:00) to 07:00 (03:30-10:00), median sleep latency was 12 mi-
nutes (1-120), median sleep duration was 8.5 h (4.0-11.00 h), 33% of pa-
tients reported regular daytime sleep, none of these values differed with
regards to glioma grade or localisation (all ps>0.05). Most common
circadian typewas amoderatemorning type (54%), while definitemorning
type and an intermediate type were almost equally distributed (23% and
20% respectively). Circadian preference was significantly associated with
glioma grade and localisation (p¼0.025 and p¼0.003 respectively). Median
ESS was 6 (0-19), 18% of patients reported excessive daytime sleepiness,
there was a trend towards lower ESS values in Grade II patients (p¼0.057).
Median PSQI value was 3 (0-14), 23 % had a score >5 indicating poor sleep,
significant differences for the PSQI were found when comparing tumour
localisations (p¼0.019). While median score on STOP-BANG questionnaire
was 2 (0-7), 43% of patients had at least intermediate risk for OSA, there
was a significant association of OSA risk and glioma localisation (p¼0.043).
Seven patients (9%) were positive for the core criteria of RLS. Nine patients
(11%) screened positive on the RBDI.
Conclusions: This study demonstrates a broad spectrum of sleep related
symptoms in adult glioma patients. The results suggest a complex asso-
ciation between tumour specific factors and presence of sleep complaint.

SLEEP MODULATION IN PARKINSON’S DISEASE PATIENTS WITH DEEP
BRAIN STIMULATION: THE ROLE OF FREQUENCY VARIATIONS

E. Del Prete 1, M. Maestri Tassoni 1, L. Carnicelli 2, M. Barsotti 1, A.
Gemignani 3, D. Menicucci 3, A. Piarulli 3, U. Faraguna 4, T. Banfi 5, G.
Siciliano 1, R. Ceravolo 1, E. Bonanni 1. 1University of Pisa, Department of
Clinical and Experimental Medicine Department, Neurology Unit, Pisa, Italy;
2 Franz Tappeiner Hospital, Department of Neurology, Merano, Italy;
3University of Pisa, Department of Surgery, Medical, Molecular, and Critical
Area Pathology, Pisa, Italy; 4University of Pisa, Department of Translational
Research and of New Surgical and Medical Technologies, Pisa, Italy;
5 Scuola Superiore Sant'Anna, The BioRobotics Institute, Computer-
Integrated Technology for Robotic Surgery Laboratory, Pisa, Italy

Introduction: Deep Brain Stimulation (DBS) is an effective treatment for
motor symptom in Parkinson’s Disease(PD). Since sleep alterations are a
frequent non-motor symptom in PD, DBS is shown to modify also sleep
parameters. Low frequencies stimulation are used in Subthalamic Nucle-
us(STN) DBS in PD patients to improve gait disorders and the hypothesis of
a possible involvement of these frequencies of the Peduncolo Pontine
Nucleus (PPN) was advanced. PPN is a brainstem nucleus involved in
locomotion but also in sleep modulation, especially in REM sleep.
The aim of our study was to investigate the differences between low
(60Hz) versus high (130hz ) frequencies of STN DBS in PD patients (PD-
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DBS) in sleep parameters. We also explored differences in sleep parame-
ters between PD-DBS patients and PD patients with only medical treat-
ment (PD-MED) and healthy controls (HC).
Materials and Methods: PD-DBS and PD-MED non demented patients
were recruited at the Movement Disorders Clinic of our Hospital. Also HC
age-matchedwere recruited. All patients underwent a full night laboratory
polysomnography, while PD-DBS performed two recordings in different
non consecutive days: a night with 60Hz frequency of stimulation, one
night with 130Hz frequency of stimulation. Sleep conventional macro-
structure and microstructure analysis was performed. Motor symptoms
were evaluated with validated scale and with a wrist Actigraphy. EEG
quantitative variables and sleep slow oscillation (SSO) analysis were
explored for PD-DBS patients.
Results: In our study 10 PD-DBS patients, 10 PD-MED and 10 HC were
enrolled. Two PD-DBS patients were subsequently excluded from the
analysis due to the presence of artifacts in the recordings. No differences in
age or disease duration were found among groups. PD-DBS patients pre-
sented increased REM sleep duration during 60Hz stimulation compared
to 130Hz.Phasic EMG activity during REM sleep was not different in the
two stimulation conditions. NREM sleep (macrostructure and micro-
structure) was not significantly modified in the two stimulation condi-
tions. When 60Hz frequency was used, an increase in Theta activity in EEG
quantitative analysis was found during both REM and NREM sleep. No
significant differences were found in SSO between the two stimulation
conditions. Tremor was significantly higher at 60Hz frequency of stimu-
lation than 130Hz. When the three groups were compared: PD-MED
presented a significant lower number of REM periods and a trend towards
significant of lower REM percentage than HC; PD-DBS patients when
stimulated with 60Hz showed REM percentage and number of REM pe-
riods higher than PD-MED and with values similar than HC. Considering
sleep microstructure PD-MED presented a reduced Total CAP Rate % than
HC and A3 index was reduced in PD-MED and in PD-DBS 130Hz (but not at
60Hz) compared to HC.
Conclusions: Low frequencies stimulation of STN could modulate sleep in
PD patients increasing REM sleep, suggesting a possible involvement of
other brain structures as PPN, as proposed for motor improvement with
these stimulation setting. STN stimulation at 60Hz seems to not cause
major modification of NREM sleep and microstructure of sleep, while DBS
shows globally a modulation effect on sleep improving sleep parameters
compared to PD-MED patients.

SLEEP-WAKE MISPERCEPTION. A COMPREHENSIVE ANALYSIS OF A
LARGE SLEEP LAB COHORT

S. Hunziker 1, P.O. Valko 1, K. Graf 1, E. Werth 1, C.R. Baumann 1. Clinical
Neuroscience Center1University Hospital Zurich, University of Zurich,
Department of Neurology, Zürich, Switzerland

Introduction: Since almost half a century, sleep researchers have noted a
substantial discrepancy between subjective sleep/wake estimations and
sleep laboratory findings. Underestimation of one's sleep duration
appeared to be particularly common in patients suffering from insomnia,
including cases of subjective total insomnia. The observation of largely
reduced subjective sleep perception despite normal or only mildly
disturbed sleep led to the proposition of a new diagnostic term, sleep state
misperception, and of a new insomnia subcategory, paradoxical insomnia.
Sleep-wake misperception is, however, not limited to insomnia, but has
been reported for other sleep disorders, including sleep apnea, periodic
limb movement disorder, post- traumatic sleep-wake disturbances, and
sleep restriction. In addition, sleep disorders rarely manifest as purely
isolated entities, but often overlap and coexist with other sleep disorders,
eg, comorbidity of insomnia and sleep apnea. In the case of narcolepsy,
several sleep disorders may co-occur in the same patient (eg, insomnia,
sleep apnea, sleep paralysis, rapid eye movement (REM) sleep behavior
disorder). Eventually, it also became clear that sleep state misperception
not only involves underestimation but also overestimation of sleep.
Despite considerable efforts to understand the underlying mechanisms
contributing to sleep state misperception, and the awareness of the high
distress it exerts on affected patients, the prevalence, magnitude and types
of sleep-wake misperception remains unknown in many sleep-wake
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disorders. A recent study, however, identified the type of sleep disorder as
the most significant predictor of the subjective-objective discrepancy in
total sleep time. Overall, subjective-objective discrepancy of sleep-wake
variables has rarely been examined in a large sleep laboratory cohort that
included careful diagnostic ascertainment along the third version of the
International Classification of Sleep Disorders (ICSD-3). Hence, the present
study aimed to assess the prevalence and correlates of sleep-wake
misperception in a large cohort of patients with various sleep-wake dis-
orders, all diagnosed along the third version of the In- ternational Classi-
fication of Sleep Disorders.
Materials and Methods: We retrospectively included 2738 patients
examined by polysomnography, who in addition estimated upon awak-
ening their total sleep time, sleep onset latency andWake after sleep onset
(WASO). We computed subjective-objective mismatch by the formula
(subjective e objective value)/objective value 100; negative and positive
values indicated under- and overestimation, respectively.
Results: In the entire sample, the magnitude of under- and overestimation
of total sleep time was similar, but varied significantly between diagnostic
groups, with insomnia and insufficient sleep syndrome showing the most
pronounced underestimation and REM parasomnia and circadian rhythm
disorders showing the most pronounced overestimation of total sleep
time. In all diagnostic categories, a majority tended to overestimate their
sleep onset latency and to underestimate the amount of WASO. Younger
agewas independently correlated with underestimation of total sleep time
and WASO, and with over- estimation of sleep onset latency. Over-
estimation of sleep onset latency independently correlated to an increased
latency to N3 sleep stage on polysomnography.
Conclusions: While sleep-wake misperception is highly prevalent in all
sleep-wake disorders, significant differences exist in magnitude of under-
and overestimation between distinct diagnostic groups.
Acknowledgements: none

VALIDATION STUDY OF THE RICHARD’S CAMPBELL SLEEP
QUESTIONNAIRE IN PATIENTS WITH ACUTE STROKE

E. Rollo 1, V. Brunetti 1, T. Rozera 1, A. Broccolini 1, P. Caliandro 2, R. Di
Iorio 2, G. Frisullo 2, V. Guglielmi 2, M. Monforte 2, R. Morosetti 2, C.
Piano 2, G. Della Marca 1. 1Universit�a Cattolica del Sacro Cuore,
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Introduction: Sleep disorders, such as insomnia, sleep disordered
breathing, and restless legs syndrome, are frequent in the acute phase of
stroke, with an estimated prevalence of over 50%. Sleep-wake disorders in
stroke survivors are associated with increased mortality, stroke recur-
rence, and worse neurological and cognitive recovery. Despite this, a low
percentage of patients with acute stroke undergoes a formal sleep testing,
partially due to difficult access and high costs of routinary poly-
somnography (PSG) assessment. Therefore, subjective survey instruments
are needed for sleep disorders screening in stroke units. The Richards-
Campbell Sleep Questionnaire (RCSQ) is a simple, validated scale for
measuring sleep quality in intensive care unit patients. The aim of the
present study is to validate RCSQ for use in patients with acute stroke in
the setting of a stroke unit.
Materials and Methods: The study is a prospective observational cohort
study. Patients were consecutively enrolled from the stroke unit of the
Fondazione Policlinico Universitario Agostino Gemelli, Rome. Inclusion
criteria were: age� 18 years; diagnosis of ischemic or hemorrhagic stroke;
NIHSS�1. Exclusion criteriawere: strokemimics; absence of neuroimaging
evidence of brain lesion; aphasia; extreme severity of conditions; inability
of the patient to undergo PSG. All patients underwent overnight unat-
tended bed-side PSG, whichwas scored by sleep expert physicians, blinded
to the RCSQ. The morning after PSG recordings, patients were adminis-
tered the RCSQ by stroke physicians. The cut-off value for good sleep was a
RCSQ score of 59. The validation study was performed comparing the
answers given by the patients to the questionnaire with the corresponding
parameters of PSG. In particular:
� Total score of the scale compared with Sleep Efficiency Index (SEI).
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� Perceived sleep depth compared with time spent in stage N3 (N3).
� Subjective time to fall asleep compared with sleep latency (SL).
� Perceived time spent awake compared with wake after sleep onset
(WASO).
Difficulty to fall asleep again after waking up compared with duration of
awakenings.
� Perceived quality of sleep compared with SEI.
The BlandeAltman analysis was performed to evaluate the inter-method
agreement between RCSQ and PSG parameters. Moreover, accuracy,
sensitivity and specificity were obtained for the total score and for each
item of the questionnaire.
Results: The final cohort consisted of 25 patients, 11 men. Mean age was
73.6±13.8 years. Mean RCSQ score was 63.6±22.9. In the Bland-Altman
analysis, the mean difference found between the RCSQ and poly-
somnographywas -13.4 (95% limits of agreement -56.7e 29.9). The level of
agreement was statistically significant (p<0.01). Compared to PSG, accu-
racy of the RCSQ was 60%, sensitivity 50%, and specificity 78%. Each item of
the questionnaire was consistent with the corresponding PSG parameters.
Conclusions: The RCSQ showed to be a reliable instrument to subjectively
assess sleep in acute stroke patients, with only a mild underestimation of
sleep quality and quantity compared to PSG. Indeed, the total score and the
different items of the questionnaire showed a high level of agreement with
objective PSG parameters. Therefore, the study allows to validate RCSQ for
use in stroke unit.
Acknowledgements: none.
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A CROSS-SECTIONAL STUDY OF THE ASSOCIATION BETWEEN SLEEP
QUALITY AND ANXIETY IN POSTSECONDARY STUDENTS IN ONTARIO

M. Albrecht-Bisset 1,2, K. Martin 2,3, P. Côt�e 1,2,4, D. Wang 1,2, E.A.
Papaconstantinou 1,2. 1University of Ontario Institute of Technology
(Ontario Tech University), Faculty of Health Sciences, Oshawa, Canada;
2 Insititute of Disability and Rehabilitation Research, Oshawa, Canada;
3Ontario Shores Centre for Mental Health Sciences, Whitby, Canada;
4Canada Research Chair in Disability Prevention and Rehabilitation,
Toronto, Canada

Introduction: Postsecondary students frequently report high rates of
anxiety and poor sleep quality. The association between poor sleep quality
and anxiety and the potential role other covariates have in this association
is poorly understood in this population. Therefore, the purpose of this
study was to assess the association between poor sleep quality and
moderate to extremely severe anxiety in post-secondary students in
Ontario as well as assess the impact of any covariates.
Materials and Methods: This cross-sectional study enrolled students from
two faculties: Faculty of Health Sciences (FHS) and Faculty of Education
(FEd) at Ontario Tech University (OTU), and students attending the Cana-
dian Memorial Chiropractic College (CMCC) during the fall of 2017. Par-
ticipants completed self-report questionnaires to measure sleep quality
(PSQI), anxiety (DASS-21), socio-demographic, lifestyle and health-related
variables. Multivariable logistic regression was used to measure the as-
sociation between poor sleep quality (PSQI score �7) and moderate to
extremely severe anxiety (DASS-21 anxiety subscale score �10) while
controlling for covariates (e.g. biological gender, age, socioeconomic status,
medical co-morbidities, depression, stress, and food insecurity).
Results: The sample included 882 students fromOTU (77% female) and 510
participants from CMCC (60% female). For students attending OTU, the
prevalence of poor sleep quality was 61.8% (95% CI: 9.52 e 9.93) with a
mean global score of 7.75/21 (95% CI: 7.54 e 7.97). The majority of students
in this sample (73.7%) obtained less than 7 hours of sleep per night and
41.7% reported daytime sleepiness. The one-week prevalence of moderate
to extremely severe anxiety was 58.3% (95% CI 14.85 e 16.11), with the
mean DASS-21 score of 10.37/21 (95% CI 9.81-10.91). A significant corre-
lation between PSQI scores and DASS-21 anxiety scores (r¼ 0.30, p<0.001)
was found. Similarly, in the sample of CMCC students the prevalence of
poor sleep quality was 59.8% (95% CI: 9.26 e 9.81) with a mean PSQI score
of 7.42/21 (95% CI: 7.13 e 7.71). 75.5% of students reported obtaining less
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than 7 hours of sleep and 32.4% reported daytime sleepiness. For CMCC
students, the one-week prevalence of moderate to extremely severe
anxiety was 41% (95% CI 14.64 e 16.46) and the mean DASS-21 score was
7.43/21 (95% CI 6.83 e 8.04). A significant correlation between PSQI scores
and DASS-21 anxiety scores (r ¼ 0.32, p<0.001) was also found within this
sample. Students who reported poor sleep quality were more likely to
report moderate to extremely severe anxiety (OTU: OR ¼ 3.22 [95% CI 2.41
e 4.30] and CMCC: OR ¼ 3.83 [95% CI 2.49 e 5.91]). This association
decreased but still remained high even after controlling for covariates
(biological gender, stress, and depression) that were found to be important
(OTU: OR ¼ 1.55 [95% CI 1.10 e 2.18] and CMCC: OR ¼ 2.61 [95% CI 1.61 e

4.24]).
Conclusions: Poor sleep quality is associated with moderate to extremely
severe anxiety in students within the postsecondary population. Impli-
cations for policy development and campus wellness are encouraged.
Acknowledgements: University of Ontario Institute of Technology; Insti-
tute of Disability and Rehabilitation Research, Ontario Trillium Foundation.

A LONGITUDINAL STUDY OF WORK TIME SCHEDULE AND PRESCRIBED
SLEEP MEDICATION USE IN NORWEGIAN NURSES

I. Forthun 1, S. Waage 1,2, S. Pallesen 3,2, B.E. Moen 1, B.
Bjorvatn 1,2. 1University of Bergen, Department of Global Public Health and
Primary Care, Bergen, Norway; 2Haukeland University Hospital, Norwegian
Competence Center for Sleep Disorders, Bergen, Norway; 3University of
Bergen, Department of Psychosocial Science, Bergen, Norway

Introduction: Shift work normally disrupts the sleep-wake cycle and can
cause acute symptoms such as sleepiness at work, as well as curtailed and
disturbed sleep. About 64% of nurses in Norway have shift work. Compared
to the general population, a larger proportion of nurses struggle with sleep
problems, but there is a dearth of knowledge about how workers cope
with these problems. The aim of this study was to explore whether a
change from a work schedule with nights to a work schedule without
nights was associated with a change in the probability of prescribed sleep
medication use.
Materials and Methods: A longitudinal study with annual questionnaire
data (2008/2009-2021, no questionnaire in 2019) on 2028 Norwegian
nurses who participated in the ongoing Survey of Shift work, Sleep and
Health (SUSSH). In each wave, the nurses were asked about their work
schedule (only day work, shift work without nights and shift work with
nights) and whether they have used any prescribed sleep medication the
last year. Associations were estimated using a random effects model and a
fixed effects regression model in which nurses were included as their own
control. The fixed effects regression model accounts for all unobserved
potential confounding that are constant within an individual throughout
follow-up (such as stable personality traits, chronotype and health
behaviors).
Results: A total of 291 nurses (14.3% of total sample) reported to have used
prescribed sleep medication the last year in at least one wave. Throughout
the follow-up period, the proportion of nurses who reported sleep medi-
cation use increased. In both the random and the fixed effects regression
models, a change from shift work with nights to only day work resulted in
a more than 50% reduced probability of reporting sleep medication use in
the next wave (adjusted OR (aOR) 0.46, 95% CI 0.24-0.86 in the random
effects model, and aOR 0.32, 95% CI 0.14-0.70 in the fixed effects regression
model). A non-statistically significant reduction in sleep medication use
was found within nurses who changed from shift work with nights to shift
workwithout nights in the fixed effects regression model (aOR 0.66, 95% CI
0.37-1.20).
Conclusions: A change in work schedule from shift work with nights to
day work was associated with a significant reduced probability of pre-
scribed sleep medication use. This suggests that shift work, in particular
night work, puts nurses at risk of developing sleep disturbances that de-
serves treatment/interventions.
Acknowledgements: We are grateful to all nurses participating in the
study and to the Norwegian Nurses Organization (NSF) for funding and
help with recruitment.



Abstracts Sleep Medicine 100 (2022) S1eS307
ASSOCIATIONS BETWEEN DAILY SLEEP AND AFFECTIVE EXPERIENCES:
A SYSTEMATIC REVIEW

R. Hickman 1,2, T. D'Oliveira 1. 1King's College London, Institute of Psychiatry,
Psychology and Neuroscience (IoPPN), London, United Kingdom; 2NIHR
Maudsley Biomedical Research Centre, London, United Kingdom

Introduction: This work reviews empirical research investigating the
bidirectional relationship between daily sleep and affective experiences. In
particular, the review focuses on ambulatory assessments such as expe-
rience sampling (ESM) and daily diaries. This review of daily sleep-
emotion dyads considered a broad approach to mood disorder diagnosis
(bipolar, depression, anxiety), work schedules, and shift work. Inter-
changeable affective definitions are considered, along with the situational
context and ecological validity of daily assessments. Studies published
since 2017 are included, thus expanding prior reviews such as Konjarski et
al. (2018) and Ong et al. (2017).
Materials and Methods: The International Prospective Register for Sys-
tematic Reviews (PROSPERO) and four electronic databases were searched
to October 2021: EMBASE (Ovid), Ovid MEDLINE(R), PsycINFO (Ovid), and
Scopus (Elsevier). Additional studies were identified through reference
checking and hand searching. Records were deduplicated on EndNote and
uploaded to Rayyan.
Results: 2,078 studies were identified and 69 met the full inclusion
criteria. Studies predominantly included healthy populations (N¼58), of
which six involved shift workers; remaining studies investigated mood
disorders (N¼11). Studies with only self-report sleep measures were most
common (N¼41) but a high number incorporated actigraphy (N¼29).
Overall, 18 studies used both actigraphy (objective) and self-report (sub-
jective) sleep markers. Sleep diaries (N¼17), the Pittsburgh Sleep Quality
Index (PSQI; N¼12), and Positive and Negative Affect Schedule (PANAS;
N¼27) were the most widely used measures. The majority of studies
(N¼55) incorporated at least one electronic device or digital technology to
capture ambulatory sleep and affect outcomes. In general, findings support
a mutual relationship between sleep and next-day affective experiences
among healthy populations, shift workers, and individuals diagnosed with
a mood disorder.
Conclusions: Studies varied considerably in how ‘sleep’ and ‘affect’ were
defined and operationalised. The type of momentary assessment tech-
nique, frequency and timing of daily measures, and study duration were
also wide-ranging. Relatively few studies utilised both objective and sub-
jective sleep markers. Further research is needed among those with non-
standard work schedules, shift workers, and affective disorders; for which
sleep-wake and circadian disruption are common and may confer
vulnerability to mood perturbations.
Acknowledgements: This study represents independent research [part]
funded by the National Institute for Health Research (NIHR) Maudsley
Biomedical Research Centre at South London and Maudsley NHS Foun-
dation Trust and King’s College London. The views expressed are those of
the author(s) and not necessarily those of the NHS, the NIHR or the
Department of Health and Social Care.

BEFORE AND AFTER A SLEEP PROGRAMME AT THE START OF THE
PANDEMIC: HUNROSA SLEEP CONSULTANCY

J. Jenner 1. 1Hunrosa Sleep Consultancy, Liskeard, United Kingdom

Introduction: Hunrosa Sleep Consultancy is unique in the UK as a private
provider of sleep services to the National Health Service. In our commis-
sioned contracts we work with young people who have sleep difficulties
and complex health needs. Themain diagnosis is autism however there are
comorbidities including cerebral palsy, epilepsy and rare conditions.
Hunrosa wished to investigate the impact of the pandemic on the quality
of its services, having pivoted to deliver the service via telehealth.
Materials and Methods: Hunrosa worked alongside the Community
Paediatric Team who maintained medical oversight of the cases. After a
detailed referral, Hunrosa contacted the young people and families and
explained the service and the sleep diaries. Of the 63 referrals made, 50
went on to treatment with Hunrosa. Each young person submitted two
weeks of sleep diary for consideration. Intervention then involved a
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detailed assessment, a draft report was compiled and goals agreed with
the young person/family. The report was then used to create a plan of
action. The young person and family were given ongoing support for an
average of 2 months to achieve results. In addition a further 20 families
were enrolled onto the Sleep Wise parents webinar, referred by the pae-
diatricians. Each participant had the opportunity to discuss a pre recorded
sleep diary in a 30 minute consultation after the training.
Results: After a Sleep Wise input as above, 80% of young people resolved
their sleep problem. 84% of families followed the sleep intervention to
completion, just 5% stated that they had stopped due to issues with the
pandemic. There was a big reduction in sleep disturbance: from 6 out of 12
to 2 out of 12. Almost three quarters did not need sleep medication as their
sleep improved naturally. Quality of life scores improved across the board.
The training was well received: " The course was highly informative. I
found it incredibly useful. it was presented in such a good way. I got so
much from it".
Conclusions: Hunrosa believes that this feedback gathered during the
pandemic, impacted by the first and second lockdowns in the UK, shows
that treatment of sleeplessness in young people with challenging health
conditions is not unduly disadvantaged by delivery through online and
telehealth means. indeed it is still possible to achieve a high degree of
success and engagement.
Acknowledgements:Hunrosawishes to thank the Kernow CCG in the NHS
for the opportunities provided by this project.

CHANGES IN SLEEP ARCHITECTURE DURING LONG-DURATION
SPACEFLIGHT

O. Piltch 1,2, E. Flynn-Evans 3, R. Stickgold 4,5. 1Columbia University, Vagelos
College of Physicians & Surgeons, New York City, United States; 2Harvard
College, Cambridge, United States; 3NASA Ames Research Center, Fatigue
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Introduction: Previous projects have shown that astronauts sleep signif-
icantly worse in space than on Earth. However, it is unclear how space-
flight influences sleep architecture. Such information could inform our
understanding of the adaptive mechanisms of NREM and REM sleep. We
investigated how sleep architecture is affected during spaceflight relative
to on Earth.
Materials and Methods: We recorded the sleep of four cosmonauts and
one astronaut using the Nightcap sleep monitor before (preflight, n¼112
nights), during (spaceflight, n¼83 night), and after (postflight, n¼61
nights) long-durationmissions aboard theMir space station.We compared
hand-scored REM, NREM, and wakefulness during spaceflight to sleep on
Earth, both pre- and postflight using mixed-effects regression models to
account for subject variability. We also used mixed-effects modeling to
assess if sleep efficiency and architecture evolved with more time spent in
space.
Results: Participants averaged an hour less sleep during spaceflight (5.7 ±
0.6) compared to preflight (6.7 ± 0.7; p � 0.0001) and spent significantly
more time awake in bed, leading to a 17.7% reduction in sleep efficiency.
Sleep architecture was also affected by spaceflight: the share of the total
recording spent in NREM and REM showed significant percentage de-
creases of 14.1% and 25.8%, respectively. REM latency increased by nearly
50% during spaceflight. Sleep latency increased significantly from the start
to finish of the missions (b: 0.40; p < 0.0001), and the percentage of sleep
spent in REM recovered over time (b: 0.04; p ¼ 0.01).
Conclusions: These data substantiate previous findings focused on sleep
continuity in microgravity. A variety of metrics demonstrate worse sleep in
space. NREM and REM time significantly decreased alongside an increase
in wakefulness, but the relative proportion of these stages also changed
significantly: REM sleep suffered more than NREM in spaceflight condi-
tions. These longitudinal data add value to our nebulous understanding of
how sleep functions in microgravity.
Acknowledgements: Mary Gordon Roberts Fellowship, NAS 9-19406,
NIMH #MH-48,832, the MacArthur Foundation Mind-Body Network, and
Healthdyne Technologies
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COMPARATIVE EFFICACY OF OSA PATIENTS UNDERGOING MULTILEVEL
SURGERY FOLLOWED BY UPPER AIRWAY STIMULATION VERSUS
ISOLATED UPPER AIRWAY STIMULATION

C. Chang 1,2, S. Poomkonsarn 3, H. Giannakopoulos 1, R. Riley 2, S. Yung
Liu 2. 1Hospital of University of Pennsylvania, Oral and Maxillofacial
Surgery, Philadelphia, United States; 2 Stanford University School of
Medicine, Department of Otolaryngology- Head and Neck Surgery, Stanford,
United States; 3Rajavithi Hospital, Otolaryngology Head and Neck Surgery,
Bangkok, Thailand

Introduction: Upper Airway Stimulation (UAS) of the hypoglossal nerve is
a growing management option for patients with obstructive sleep apnea
(OSA). Currently, exclusion criteria for UAS includes an apnea-hypopnea
index (AHI) above 65 or concentric collapse of the velum with drug-
induced sedation endoscopy (DISE). We describe the treatment efficacy of
subjects who were initially ineligible for UAS treatment, but who then met
inclusion criteria following multi-level upper airway surgery. We then
compared this cohort to subjects with isolated UAS.
Materials andMethods: The design in a single-center, retrospective study.
Data collection include demographics, body mass index (BMI), AHI, oxygen
desaturation index (ODI), Drug Induced Sedation Endoscopy (DISE) results,
Epworth sleepiness score (ESS), and Fatigue severity score (FSS), and UAS
titration results.
Results: Thirty-six subjects underwent UAS implantation (Inspire system,
Minnesota, USA) from 2016 to 2019. Eighteen subjects who were initially
ineligible for UAS underwent multi-level surgery, including uvulopalato-
pharyngoplasty (UPPP) with genioglossus advancement, distraction
osteogenesis maxillary expansion (DOME), or maxillomandibular
advancement (MMA). Mean age was 62.3±9 years with 28% being female.
Mean BMI was 29±4 kg/m2. The cohort of seventeen subjects who met
criteria for UAS from the start had mean age of 62.9±14 years and mean
BMI of 26.7±4 kg/m2 with 12% being female. Mean pre-treatment AHI for
the multi-level cohort was 49±3 events per hour, which was reduced to
3.6±5 events per hour with mean voltage of 1.8V±0.9. Mean pre-treatment
AHI for UAS only cohort was reduced from 33±14 events per hour to 5.3±6
events per hour with mean voltage of 1.9V±0.3.
Conclusions: For patients who are ineligible for UAS due to severity of OSA
or concentric collapse of the velum, multilevel surgery including MMA
followed by UAS confers effective post treatment results that in our cohort
was superior to the UAS only group.
Acknowledgements: None

DISRUPTED SLEEP IN RETT SYNDROME ANIMAL MODELS

X.-Y. Zhang 1, K. Spruyt 2. 1University Claude Bernard Lyon 1, PhD school
Neuroscience, Lyon, France; 2University of Paris, NeuroDiderot - INSERM,
Paris, France

Introduction: Sleep problems are reported to be prevalent in individuals
with Rett Syndrome (RTT, MIM 312750). RTT is a rare, progressive neuro-
developmental disease, characterized by loss of acquired language skills,
stereotypic hand movements, and comprehensive cognitive, social, motor
skill impairments. Typical and atypical variants have been defined, framing
RTT when clinical features vary subtly. Due to the discovery of RTT genetic
mutations, who are mostly located in the genes of methyl-CpG binding
protein 2 (MECP2), cyclin dependent kinase like 5 (CDKL5) and forkhead
box G1 (FOXG1), animal models have been developed. We will systemat-
ically review studies investigating sleep in animal models of RTT.
Materials and Methods: Five electronic databases PubMed, Web of Sci-
ence, PsycINFO, Ebsco and Scopus, were searched up till March 06 2020.
Inclusion and Exclusion Criteria: sleep studies in RTT animal models
including variants of Mecp2, Cdkl5 and Foxg1. Review papers, conference
proceedings, thesis works and studies reporting “sleep” but not presenting
data were excluded.
Results: From 2005 to 2020, 13 studies investigating sleep in RTT animal
models have been published. Five countries established an animal model
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for sleep: one in monkey, two in Drosophila and 10 in mouse. Disrupted
sleep in these animal models presented to be enhanced waking state with
increased fragmented sleep bouts, but no altered sleep duration/propor-
tion within 24-h cycles. Findings in EEG spectral analysis revealed lower 4
Hz frequency wave (slow wave sleep) and decrease in the average number
of delta cycles in 24-h cycles. Irregular circadian rhythm was displayed as
decreased amount and rhythm amplitude of sleep-activity. Animal models
also exhibited sleep breathing abnormalities particularly during NREM
sleep.
Conclusions: We found disturbed efficacy and continuity of sleep in all
genetically mutated models of mice, cynomolgus monkeys and Drosophila.
Models also presented circadian arrhythmicity. Overall, animal models
mimic sleep complaints reported in individuals with RTT. Animal models
investigating sleep may unravel novel neural mechanisms for this severe
neurodevelopmental rare disease.
Acknowledgements: The financial support (NO. 201806180064) provided
by China Scholarship Council (CSC) is acknowledged.

EFFECTIVENESS OF DIGITALLY DELIVERED SLEEP INTERVENTIONS ON
SLEEP AND MENTAL HEALTH OUTCOMES IN POSTSECONDARY
STUDENTS: A SYSTEMATIC REVIEW

M. Albrecht-Bisset 1,2, C. Cancelliere 1,2, K. Martin 2,3, G. Brunton 1,2, K.
Velji 3, D. Southerst 1,2, L. Verville 1,2, A. Taylor-Vaisey 1,2, B. Ashtarieh 1, R.
Larmour 1, P. Côt�e 1,2,4, E.A. Papaconstantinou 1,2. 1University of Ontario
Institute of Technology (Ontario Tech University), Faculty of Health
Sciences, Oshawa, Canada; 2 Insititute of Disability and Rehabilitation
Research, Oshawa, Canada; 3Ontario Shores Centre for Mental Health
Sciences, Whitby, Canada; 4Canada Research Chair in Disability Prevention
and Rehabilitation, Toronto, Canada

Introduction: Students pursuing postsecondary education are a popula-
tion at significant risk for both sleep problems and poor mental health
outcomes such as depression and anxiety. Interventions such as sleep
hygiene education and cognitive behavioural therapy (CBT) are commonly
used treatments for sleep problems and have been effective in improving
sleep and mental health in the university student population. Digitally-
delivered CBT has also been shown to be effective in improving sleep in
youth, however it has not been evaluated in the postsecondary student
population.
Materials and Methods: We conducted a systematic review of the quan-
titative and qualitative evidence on the effectiveness and user experiences
of digital sleep interventions to improve sleep andmental health outcomes
in postsecondary students. We searched MEDLINE, CINAHL, Embase, and
APA PsycInfo for studies published from 2000 to 2021. We included ran-
domized controlled trials (RCTs), cohort studies, case-control studies,
qualitative studies, and mixed methods studies. Pairs of reviewers inde-
pendently screened and critically appraised studies, and extracted data.
We aimed to use a sequential approach at the review level to synthesize
and integrate data across qualitative and quantitative research studies.
Results:We screened 5361 citations and 58 full text articles. Eight relevant
RCTs and one cohort study were critically appraised. Three interventions
were assessed including CBT, digital sleep hygiene education, and relaxa-
tion music. Most studies were assessed as high risk of bias. Given the
methodological limitations of the included studies, we are unable to
conclude on the effectiveness of digital sleep interventions for post-
secondary students. We did not identify any qualitative studies.
Conclusions: Methodological limitations preclude firm conclusions.
Further research is needed to assess the effectiveness of digital alternatives
for delivering sleep interventions to improve sleep and mental health
outcomes in postsecondary students. Qualitative studies exploring the
views and preferences of students and providers are required to inform the
development of novel interventions that are acceptable in this population.
Acknowledgements: Canadian Institutes of Health Science (CIHR) Oper-
ating Grant: Knowledge Synthesis: COVID-19 in Mental Health & Sub-
stance Use
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EFFECTS OF EPILEPSY SURGERY ON SLEEP MACROSTRUCTURE AND
MICROSTRUCTURE IN PATIENTS WITH DRUG-RESISTANT TEMPORAL
LOBE EPILEPSY DUE TO HIPPOCAMPAL SCLEROSIS: A PROSPECTIVE
CONTROLLED POLYSOMNOGRAPHIC STUDY

A. Romigi 1, A. D'Aniello 1, M. Caccamo 1, F. Testa 1, S. Cappellano 1, G.
Vitrani 1, L. Grammaldo 2, M. De Risi 1, V. Esposito 1, D. Centonze 1, G. Di
Gennaro 2. 1 IRCCS NEUROMED, Sleep Medicine Center, Pozzilli, Italy;
2 IRCCS Neuromed, Epilepsy Surgery, Pozzilli, Italy

Introduction Temporal lobe epilepsy due to hippocampal sclerosis (TLE-
HS) is one of the most common drug-resistant epilepsy. Surgery is an
effective approach for epilepsy compared with ASMs in TLE-HS. The aim of
the study is to evaluate the effect of surgical treatment of TLE-HS due on
sleep profile and architecture by subjective and objective evaluation of
sleep in basal condition, after 1 month and 1 year.
Methods Thirteen patients affected by TLE-HS were recruited to undergo
overnight polysomnography and a subjective evaluation of nocturnal sleep
utilizing the Pittsburgh Sleep Quality Index (PSQI) and daytime somno-
lence through the Epworth Sleepiness Scale (ESS) in basal condition (T0),
one month after epilepsy surgery (T1) and one year after surgery (T2).
Thirteen healthy controls (HC) matched for age, sex and BMI were
recruited. Scoring and analysis of sleep macrostructure and cyclic alter-
nating pattern (CAP) parameters were performed.
Results: The comparison between patients in basal condition (T0) and HC
showed a significant lower sleep efficiency (p ¼ 0.003), REM percentage (p
<0.001). Regarding CAP, patients at T0 showed higher CAP rate (p <0.001),
CAP rate in N2 (p<0.001), higher A3 (%) (p¼0.001), higher mean duration of
A1 (p ¼ 0.002), A3 index (p <0.001), cycle in sequences (p<0.001), lower B
duration (p<0.001), cyclemean duration (p<0.001) thanHC. Surgery did not
induce any significant changes in nocturnal macrostructural polysomno-
graphic variables in T1 and T2. Lower CAP rate (T1 vs T0 and T2 vs T0
p<0.001), CAP rate inN3 (T1 vs T0 and T2vs T0p<0.001), A3 (%) (T1 vs T0 and
T2 vs T0 p<0.001); lower phase A2 (T1 vs T0 p<0.001) and A3 index (T1 vs T0
p<0.001), higher phaseA1 index (T2 vs T0p<0.001) and Bmeanduration (T2
vs T0 p¼0.002) and lower cycle in sequences (T2 vs T0 p¼0.002). No signif-
icant differences were found between T1 and T2 in CAP parameters.
Conclusion: We found a significant fragmentation in patients affected by
TLE-HS compared with HC. In addition, ATL induced a significant
improvement in sleep continuity as evaluated by cyclic alternating pattern
already one month later and this effect persisted after one year. ALT seem
to restore a more resilient sleeping brain.

EFFECTS OF SLEEP RESTRICTION AND TIME OF THE DAY ON BALANCE
CONTROL IN HEALTHY OLDER MEN AND WOMEN

Z. Shabana 1, A. Michalak 2, T. Garcia-Vite 2, A. Mann 2, V. Grove 2, T.
Conway 2, J. Tsigarides 2, N. Gill 2, S. Laycock 2, L. Johannsen 3, A.
Lazar 2. 1University of East Anglia, Faculty of Medicine and Health Sciences,
Norwich, United Kingdom; 2University of East Anglia, Norwich, United
Kingdom; 3University of Aachen, Aachen, Germany

Introduction: Falls represent a major public health problem leading to
injuries and hospitalization. The frequency of falls increases with age and
frailty level. Studies suggest that sleep deprivation reduces stability of
body balance and this destabilizing effect is greater in older individuals.
The contribution of sleep-wake homeostasis and circadian rhythmicity on
postural control (PC) and their interaction with sex is unknown. We aimed
to investigate the impact of sleep loss and time of the day on PC under
different sensorial feedback conditions in healthy elderly women andmen.
Methods: Thirty-seven healthy elderly participants (20 females,
age¼63+3) underwent a 2.5-days-long laboratory session in dim light
condition (<10lx) in the Sleep and Brain Research Unit of the University of
East Anglia. After a baseline night, participants were randomly assigned to
either a 40-h sleep deprivation (SD) or a multi-nap (MN) experimental
condition comprising consecutive intervals of 160-mins of wake in dim
light (<10 lx) and 80-mins of sleep. PC was tested regularly on a 4-hourly-
basis.Each PC test session included 8 consecutive 20-sec-long trials
standing on a force plate with eyes open or closed and with fingertip light
touch or no touch sensorial feedback. In the current analyses, we focused
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on the dynamics of the sway estimated through the ellipse area fitted to
the center of pressure (CoP) stabilogram.
Results: Our analysis returned a significant main effect of sensorial feed-
back modality on PC (P<0.0001) with fingertip feedback producing a much
larger stabilization in PC compared to visual feedback independent of age,
sex and experimental condition. Interestingly, the effect of experimental
condition on PC was modulated by sensorial feedback modality in men
who performed significantly worse in SD compared toMN in the open eyes
feedback modality (P¼<0.0187). We also found a significant interaction
between experimental condition and time of the day with PC being
significantly impaired in SD compared to MN during the circadian night
only (P¼<0.0016). Interestingly these effects were present again in the
open eyes feedback modality (P¼<0.0007) and in men only (P¼<0.0003).
Discussion: Here we show for the first time that the effect of sleep loss on
balance control is modulated by interactions between sensorial feedback
modality, time of the day and sex. The greater impact of sleep loss on
balance control observedwhen participants rely on visual feedbackmay be
due to an intersensorial conflict between vision and other sensorial mo-
dalities important for balance control, such as vestibular and somatosen-
sory sensation, induced by the dim light conditions. In other words,
although the visual channel is engaged it may not provide reliable feed-
back about body sway when the individual is sleep deprived. Our results
imply that older men characterized by disturbed sleep may be at increased
falls risk particularly during the night and dim lit environment.
Acknowledgment: This study was supported by the Wellcome trust to Dr.
Lazar (207799/Z/17/Z).

EXAMINING THE INTERACTIVE EFFECTS OF FAMILY- AND
NEIGHBOURHOOD-LEVEL SOCIO-ECONOMIC CHARACTERISTICS ON
CHILD SLEEP OUTCOMES

K. McKenzie 1, G. Reid 1,2,3,4, J. Comeau 5,4. 1 The University of Western
Ontario, Psychology, London, Canada; 2 The University of Western Ontario,
Paediatrics, London, Ontario, Canada; 3 The University of Western Ontario,
Family Medicine, Schulich School of Medicine and Dentistry, London,
Canada; 4Children’s Health Research Institute, Children’s Health and
Therapeutics, London, Canada; 5King’s University College at Western
University, Sociology, London, Canada

Introduction: Family socio-economic status is a well-established risk
factor of adverse sleep outcomes in children. At the neighbourhood-level,
the effects of socio-economic characteristics (SECs) on sleep outcomes are
mixed. However, the interactive effects of neighbourhood- and family-
level SECs have not been examined. This study filled this gap.
Materials and Methods: Secondary data analyses were completed on a
sample of children (aged 4 to 11; N¼ 6, 264) from the 2014 Ontario Child
Health Study, a cross-sectional, province-wide sample of 10,802 children
aged 4 to 17. Multi-level modelling was used to assess the relationship
between child- (i.e., age, sex, internalizing problems, externalizing prob-
lems, chronic illness, negative parenting behaviours), family- (i.e., marital
status, parent education level, family poverty, parent mental health
symptomology, number of years lived in the neighbourhood) and neigh-
bourhood-level factors (i.e., neighbourhood residency, neighbourhood
antisocial behaviour, neighbourhood poverty level) and their relationship
to sleep outcome variables: problems falling asleep, problems staying
asleep, weekday sleep duration and weekend sleep duration.
Results: Results showed (M age ¼ 7.5, 50% male) neighbourhood antisocial
behaviour predicted more problems falling asleep (ß ¼ 0.13, p < .01).
Neighbourhood poverty (ß ¼ -0.01, p < .01) predicted significantly shorter
weekday sleep duration and the interactive effects of family and neigh-
bourhood poverty significantly predicted weekend sleep duration (ß¼ 0.01,
p< .05). Interestingly, children living in lowpovertyneighbourhoodswithout
family poverty and children living in high poverty neighbourhoods with
household poverty had the shortest weekend sleep durations (9.7 hours).
Conclusions: There is a compound effect of family and neighbourhood
poverty on children’s sleep. Different levels of SECs may interact to influ-
ence child sleep and relate to sleep outcomes differentially. Clinicians
should assess neighbourhood-level factors (e,g., noise) that may be influ-
encing child sleep, as neighbourhood-level variables predicted sleep out-
comes above and beyond child- and family-level factors.
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FIVE-YEAR TRANSITIONS OF SYMPTOM SUBTYPES IN UNTREATED
OBSTRUCTIVE SLEEP APNEA

J. Morris 1, P. Scott 1, D. Mazzotti 2. 1University of Pittsburgh, School of
Nursing, Pittsburgh, United States; 2University of Kansas Medical Center,
Department of Internal Medicine, Kansas City, United States

Introduction: Symptom subtypes have been consistently identified in
mild andmoderate-severe OSA in cross-sectional studies. The objectives of
this study were to determine how often participants transition between
symptom subtypes over 5 years and whether baseline clinical factors were
associated with observed transitions.
Materials and Methods: We analyzed demographic, clinical, polysomno-
graphic and symptom data from 2,643 participants of the Sleep Heart
Health Study (53.7% women; mean age 62.4 years) with complete baseline
and follow-up visits (5.2 years between visits). Latent transition analysis
was conducted using 14 daytime and nighttime symptom items in in-
dividuals with OSA diagnosis (apnea-hypopnea index [AHI]�5) to deter-
mine symptom subtypes at baseline and follow-up as well as their
transition probabilities over time. Individuals without OSA (AHI<5) were
incorporated as a known class at each time point. Multinomial logistic
regression was conducted to assess the effect of age and sex on class
transitions between baseline and follow-up visits.
Results: We identified four OSA symptom subtypes at both baseline and
follow-upvisits:minimally symptomatic, disturbed sleep,moderately sleepy
and excessively sleepy. Most participants did not transition subtypes be-
tween visits (55.8%). Of participants whose subtype remained the same be-
tween visits, 54.1% had minimal symptoms at baseline; 48.5% were in
moderately sleepy; 31.5% were excessively sleepy and 34.6% were in
disturbed sleep. A transition to moderately sleepy was the most common.
Excessively sleepy participants transitionedmost often tomoderately sleepy
(37.9%). One-year increase in baseline age was associated with a 7% increase
in odds to transition from excessively sleepy to disturbed sleep (OR¼1.07;
95%CI¼1.01-1.15) and about 6% increase in odds to transit from excessively
sleepy to moderately sleepy (OR¼1.06 (95% CI¼1.02-1.12). Women had
higher odds to transit from moderately sleepy to minimal symptoms
(OR¼2.35; 95%CI: 1.27-3.27) and to transit from minimal symptoms to no
longer having an OSA diagnosis (OR ¼ 2.30; 95%CI¼1.40-3.80).
Conclusions: Approximately half of the participants transitioned their
symptom subtypes over a period of 5 years, with most transitioning to
minimal symptoms. Increasing age and sex may affect the transitions.
Acknowledgements: Research grant support (U01HL53916, U01HL53931,
U01HL53934, U01HL53937, U01HL53938, U01HL53940, U01HL53941,
U01HL64360) from the National Institutes of Health.

IMPACT OF SLEEP DURATION ON THE RESPONSE TO VACCINATION: A
META-ANALYSIS

K. Spiegel 1, A. Rey 1, K. Ayling 2, C. Benedict 3, T. Lange 4, A. Prather 5, M.
Irwin 6, E. Van Cauter 7. 1 Lyon Neuroscience Research Center (CRNL), Lyon,
France; 2University of Nottingham, Nottingham, United Kingdom; 3Uppsala
University, Uppsala, Sweden; 4University of Lübeck, Lübeck, Germany;
5University of California, San Francisco, United States; 6UCLA Geffen School
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Introduction: The SARS-COV-2 pandemic has resulted in over than 5
millions confirmed deaths. Although vaccination is a major strategy to
control this pandemic, to date, only 54% of the world population has
received at least one dose of a COVID-19 vaccine. Booster inoculations are
increasingly recommended. Thus, the vaccination effort may need to
continue for several years before the epidemic can be considered as con-
tained. Although antibody response is just one facet of the adaptive im-
mune system’s response to vaccination, it is considered to be a clinically
significant biomarker of protection. The role of insufficient sleep duration
in individual differences in antibody responses to vaccination against
influenza or hepatitis has been examined in a number of studies, with
somewhat mixed results. In order to summarize and clarify these findings,
we have used a meta-analytical approach to determine whether the cur-
rent body of evidence suggests that optimizing sleep duration may be an
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easily modifiable behavior that could increase the efficacy of anti-viral
vaccination.
Materials and Methods: The PubMed database was searched with the
combination “sleep*” and “vaccin*” keywords. Studies were selected if
they met the following criteria: (1) were performed on healthy human
adults; (2) assessed vaccine efficacy by antibody titers or protection status;
(3) performed subjective (survey items, questionnaire, sleep diary, inter-
view) and/or objective (actigraphy, polysomnography) measures of sleep
duration; (4) were laboratory-conducted studies of manipulation of sleep
duration over 1 or more nights; (5) were cohort studies; (6) were peer
reviewed original research papers. Since the number of available studies
was small, we have engaged in a collaborative effort with the authors of all
publications to obtain the information needed to optimize the estimation
of the pooled effect size (ES) and the 95% confidence intervals: log trans-
formed data when non parametric testing was used; calculation of sepa-
rate ES for men and women; analyses corrected for age and overweight/
obesity status whenever appropriate; sleep data no more than one week
apart from inoculation. Number of participants, mean, beta or odd ratio
and their respective dispersion were collected. The ES was interpreted as
small when �0.20, moderate when >0.50 - � 0.80 or large when >0.80.
Results: No relationship was observed between self-reported short sleep
and vaccine efficacy (n¼504; overall ES¼0.16 [-0.12, 0.44]). In contrast,
when studies that used objective measures of sleep were examined, a
robust adverse impact of short sleep on vaccine efficacy was detected
(n¼282; overall ES¼0.96 [0.15, 1.78]). The pooled ES for experimental
studies (n¼111) was 0.84 [0.20, 1.49] and 1.08 [0.10, 2.06] for prospective
studies (n¼171). The meta-analysis did not find significant differences in
ES between women and men.
Conclusions: When assessed objectively, short sleep duration was asso-
ciated with a clinically relevant decrease in efficacy of anti-viral vaccina-
tion. These findings suggest that achieving adequate amount of sleep
during the time window surrounding the time of inoculation may increase
the efficacy of vaccines against diverse strains of viruses, possibly
including strains of SARS-CoV-2.
Acknowledgements: Collectively, the authors acknowledge the support of
their respective institutions in these challenging times.

LATENT PROFILE ANALYSIS WITH MMPI-2 RESPONSES IN MILITARY
RECRUITS REFERRED FOR PSYCHIATRIC SYMPTOMS IN KOREA

D.-I. Jon 1, E.H. Park 1, M.H. Jung 1, N. Hong 1, H.J. Hong 1, I.-K. Sohn 2, W.-M.
Bahk 3. 1Hallym University Sacred Heart Hospital, Psychiatry, Anyang, Korea,
Republic of; 2Keyo Hospital, Psychiatry, Uiwang, Korea, Republic of; 3 Yeouido
St. Mary’s Hospital, The Catholic University of Korea, Psychiatry, Seoul, Korea,
Republic of

Introduction: Since South Korea has adopted the conscription system,
medical and psychiatric evaluation is essential before military enlistment.
The purpose of this study was to examine young men based on various
symptoms in clinical dimensions of MMPI-2 who were referred due to
psychiatric screening failure.
Materials and Methods: Subjects were 92 males aged 18 to 28 years who
visited the psychiatry department of the university hospital for psychiatric
evaluation. Of the total 92 subjects, 52 had depressive disorders, 29 had
anxiety disorders, and 11 had other psychiatric disorders. Latent profile
analysis (LPA) of MMPI-2 clinical scales was conducted to examine types
and characters of latent class groups with clinically useful profiles among
the subjects.
Results: The most frequent complaint was sleep disturbance. Three latent
classes, ‘mild maladjustment group (MM)’, ‘neurotic depression and anx-
iety group (NDA)’, and ‘hypersensitive and hypervigilant group (HH)’were
identified. Each group differed in their clinical characteristics. The MM
(15.2%) showed low scores of around 50 on all of MMPI-2 clinical scales.
The NDA (39.1%) presented a clinically high score distribution in inter-
nalizing problems such as depression, anxiety, helplessness, social
discomfort, and so on. Compared to the NDA, the HH (45.7%) complained of
internalizing problems more strongly and at the same time, experienced a
high level of paranoid idea, anger, and hostility.
Conclusions: This study suggests that classifying the military recruits with
psychological maladjustment into three subgroups based on clinical
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responses from MMPI-2 might be helpful for further treatment.
Acknowledgements:

METHODOLOGICAL QUALITY IN THE MOST CITED META-ANALYSES IN
SLEEP MEDICINE

G.N. Pires 1, A. Niyama 2, T.B. Oliveira 2, V.F.F. Mello 2, M.L. Andersen 1, S.
Tufik 1. 1Universidade Federal de S~ao Paulo, S~ao Paulo, Brazil; 2 Santa Casa
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Introduction: Systematic reviews and meta-analyses are usually regarded
as the research design that generates the highest level of scientific evi-
dence. However, this assumption is only valid when the procedures and
analyses are performed considering the best and most rigorous method-
ological standards. Meta-analyses that are poorly reported or are per-
formed with substandard methods might have the opposite effect,
impairing the process of evidence synthesis. Previous studies have re-
ported that meta-analyses in the field of Sleep Medicine are frequently of
low methodological quality. The current study aimed to analyse if the
problem related to methodological quality is also observed in the most
cited sleep-related meta-analyses.
Materials and Methods: A bibliometric search was performed in Web of
Science (all databases collection), to retrieve sleep-related meta-analyses.
The search records were sorted by citation count and the top 300 meta-
analyses were extracted. As Web of Science does not have any specific
category related to Sleep Medicine, this search strategy might lead into
false-positive results. Therefore, all records were initially evaluated to
assure they belong to the field of Sleep Medicine (i.e.: their population,
intervention or main outcome is related to sleep). The meta-analyses
confirmed to be related to sleep were analysed in two aspects: 1. citation
information was extracted directly from Web of Science for all included
studies, and 2. The top 100 most-cited meta-analyses were evaluated ac-
cording to AMSTAR 2.0 for methodological quality. Data extraction and
methodological quality assessment was performed by two independent
reviewers and discrepancies were solved by consensus.
Results: Out of the 300 exported meta-analysis, 194 (65%) were related to
sleep. Among these, the relationship of meta-analyses with sleep were due
to the population in 25 studies (13%), to the intervention in 148 studies
(76%) and to the outcomes in 104 studies (53%). The single year with most
meta-analysis published was 2015 (n¼36, 19%); 46 meta-analyses (24%)
were published from 2020-2016, 95 (49%) from 2011-2015, 35 (18%) from
2006-2010, 11 (6%) from 2011-2005 and 7 (4%) up to 2000. The most-cited
meta-analysis in the sample had 4.116 citations, the average citation rate
was of 198.0±341.6 and the average citations per year was 20.6±23.9.
Regarding AMSTAR 2.0 assessment, 2 meta-analyses were considered as of
high methodological quality, 3 as of moderate quality, 27 as of moderate
quality and 68 as of critically low quality.
Conclusions: The overall methodological quality among the most cited
meta-analyses in the field of Sleep Medicine was remarkably low.
Considering we were dealing with the most-cited meta-analyses, which
are likely to be the ones with more impact and relevance in an area, one
would expect a higher quality level. This is an important concern,
considering the surge in the publication of this type of study in the last two
years. These results corroborate previous studies regarding the low
methodological quality of meta-analysis in Sleep Medicine and reinforce
the need to promote the use of the most rigorous systematic methods and
tools in this field.
Acknowledgements: AFIP, CNPq, CAPES

MORE THAN SLEEP AND WAKE DISTURBANCES: AN ACTIGRAPHIC
STUDY SHOWING THE SLEEP-WAKE PATTERN DYSREGULATION IN
EPILEPSY

M. Spanetta 1, M. Fernandes 2, F. Izzi 2, F. Placidi 2, N.B. Mercuri 2, C.
Liguori 2. 1 P.O. Santa Maria della Stella, Orvieto, Italy; 2Universit�a degli
studi di Roma Tor Vergata, Rome, Italy

Introduction: This study aimed to assess the sleep-wake pattern in pa-
tients with epilepsy compared to controls.
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Materials and Methods: Patients with epilepsy and controls underwent a
14-day actigraphic recording to evaluate the rest-activity cycle. A sleep
medicine interview was performed to exclude conditions interfering with
the sleep-wake cycle in both patients and controls. Patients presenting
seizures during the actigraphic recording were excluded. Daytime activity,
nocturnal sleep, and non- parametric circadian rhythm activity (NPCRA)
were analysed.
Results: Twenty-two patients (mean age 49.5±19.84 years; 50% female)
and 17 controls were included. Patients showed lower sleep efficiency and
longer sleep latency than controls. NPCRA analysis showed lower inter-
daily stability and higher intra-daily variability in patients, who also pre-
sented lower daytime activity and a longer central phase measure (CPM)
than controls.
Conclusions: Patients showed a significant alteration of the sleep-wake
pattern, featured by lower synchronization and higher fragmentation of
the rest-activity rhythm. Moreover, patients showed a delayed CPM than
controls, corresponding to an evening chronotype tendency.
Nocturnal sleep alteration and lower daytime activity were also evident.
Therefore, patients with epilepsy present an alteration of the sleep-wake
pattern and clinicians should increase their awareness about circadian
rhythmicity dysregulation in epilepsy.

NAPPING IMPROVES WAKEFULNESS IN ATHLETES BUT HAS NO
INFLUENCE ON ENDURANCE PERFORMANCE

F. Willmer 1,2, C. Reuter 2, S. Pramsohler 3, N. Netzer 2,4,5,1. 1Hermann Buhl
Institute for Hypoxia and Sleep Medicine Research, Lenggries, Germany;
2University of Innsbruck, Department of Sport Science, Innsbruck, Austria;
3Hermann Buhl Institute, Lenggries, Germany; 4 Institute of Mountain
Emergency Medicine, Eurac Research, Bozen, Italy; 5Department of
Medicine, Division of Sport Medicine and Rehabilitation, Ulm, Germany

Introduction: The sleep quality of athletes is often poor or reduced
because of stress, travel within different time zones and competition fear.
Therefore we examined the effects of napping after partial sleep depri-
vation (PSD) on endurance performance in athletes.
Materials and Methods: Twelve healthy and trained participants (7 fe-
male and 5 male) underwent three test sessions. After one control night
(eight hours of sleep) the participants slept randomized 5 hours without
nap (NoNap) and with a 30-minute nap opportunity (Nap30). PSD and the
nap were quantified with pupillography (pupillary unrest index, PUI), a
subjective level of sleepiness questionnaire (Karolinska Sleepiness Scale,
KSS) and polysomnography. After each night the participants performed a
maximal cycling ergometry test, which determines time to exhaustion
(TTE) and maximal oxygen uptake (VO2max).
Results: The main results include a significant increase in the KSS after 5h
of sleep compared with the control condition (p<0.01, hp2 ¼ 0.52). From
pre to post nap the KSS decreased significantly (5.4 vs 3.2, p¼ 0.004). Aside
from that PUI decreased pre-post nap significantly (7.9 vs 4.3 mm/min, p¼
0.048). There was no significant effect of sleeping condition on TTE (p ¼
0.601, hp2 ¼ 0.125) and VO2max (p ¼ 0.364, hp2 ¼ 0.088).
Conclusions: The results of the study indicate that napping or PSD has no
influence on pure endurance performance. We conclude that exercise
performance is a multidimensional construct where the condition of sleep
is less relevant. However, napping is a good method to increase wakeful-
ness and concentration, which can be beneficial for game sports.
Acknowledgments: We want to thank the study participants.

POOR CORRELATION OF SUBJECTIVE SLEEP QUALITY ASSESSED BY
PITTSBURGH SLEEP QUALITY INDEX WITH MEASURES OF SLEEP
QUALITY DETERMINED BY POLYSOMNOGRAPHY IN ISCHEMIC STROKE
PATIENTS

S. Mythirayee 1, P.R. Srijithesh 1, R. Yadav 1, D.V. Seshagiri 1, N. Kamble 1, G.B.
Kulkarni 1, S. Sinha 1. 1National Institute of Mental health and Neuroscience,
Department of Neurology, Bangalore, India

Introduction: Sleep disturbances are common in stroke patients, but they
are often neglected. Pittsburgh Sleep Quality Index (PSQI) is a widely used
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questionnaire for assessing subjective sleep quality. Sleep efficiency and
duration and proportion of deep sleep and REM are considered to be
polysomnographic (PSG) measures of sleep quality. There are very few
studies comparing PSQI with PSG.
Aim: To compare the subjective and objective measures of sleep quality in
ischemic stroke patients.
Materials and methods: Pittsburgh Sleep Quality Index was administered
in a prospectively recruited ischemic stroke patient who underwent pol-
ysomnography. Sleep was scored according to AASM guidelines.
Results: Hundred and two-stroke patients were recruited with a mean age
of 50 (SD: 12) of which 78.4% were male. The median NIHSS score was
1(IQR: 0,3), modified Rankin Scale was 1 (IQR: 0,2) and AHI was 18 (IQR:
7,34). The mean PSQI global score was 5 (SD: 2). Objective measures of
sleep quality like sleep efficiency (r¼0.168) and proportion of deep
sleep(r¼0.057) did not correlate with the PSQI score. There was poor
correlation of PSQI score with REM duration (r¼-0.140), REM% (r¼-0.266),
N2 duration (r¼ 0.314) and N2% (r¼ 0.011). Subjective sleep onset latency
determined by PSQI and sleep onset latency determined by poly-
somnography had no correlation (r¼0.018).
Conclusion: This study showed a poor correlation between PSQI deter-
mined quality of sleep with objective measures of sleep quality deter-
mined by polysomnography in ischemic stroke patients. Pittsburgh Sleep
Quality Index is not a reliable tool in assessing sleep quality in ischemic
stroke survivors.
Acknowledgments: I thank the funding agency ICMR for the financial
support and the Department of Neurology, NIMHANS, Bangalore, India for
providing a platform to perform the polysomnography studies.

QUANTITATIVE MEASUREMENT OF UPPER AIRWAY DIMENSIONS
DURING DRUG-INDUCED SLEEP ENDOSCOPY TO STUDY ORAL
APPLIANCE OUTCOME IN OBSTRUCTIVE SLEEP APNEA

K. Van den Bossche 1,2, E. Van de Perck 1,2, A. Vroegop 2,1,3, J.
Verbraecken 1,3, M. Braem 2,1, M. Dieltjens 2,1, S. Op de Beeck 2,3,1, O.
Vanderveken 2,3,1. 1University of Antwerp, Faculty of Medicine and health
Sciences, Antwerp, Belgium; 2Antwerp university hospital, ENT, Head and
Neck Surgery, Edegem, Belgium; 3Antwerp university hospital,
Multidisciplinary Sleep Disorders Centre, Edegem, Belgium

Introduction: Mandibular advancement devices (MAD) are proven to be
effective in selected patients with obstructive sleep apnea (OSA). The
predominant mode of action of MAD is to protrude the mandible, resulting
in opening of the upper airway and increasing its volume. The aim of this
study is to visually investigate the effect of MAD therapy on upper airway
dimensions during drug-induced sleep endoscopy (DISE).
Methods: Data of 56 OSA patients, treated with an MAD fixed at 75% of
maximal protrusion and with polysomnography baseline apnea-hypopnea
index (AHI) � 10 /h sleep, were included. All patients underwent a DISE
with and without MAD during their treatment time frame and completed
3-month follow-up polysomnography with MAD. Three snapshots were
selected at beginning of inspiration from the DISE video-footage for each
patient at the level of the tongue-base both at baseline and with MAD in
situ. Cross-sectional areas were digitally measured on retroglossal and
retro-epiglottic level before and after mandibular advancement, using the
polygon selection tool in ImageJ, following the airway lumen transversally
with attention to light-dark interfaces to ensure a constant anatomical
level. To correct for possible differences in scope-positioning, calibration
according to the lateral epiglottis-length was performed.
Intraclass correlation coefficients (IC) were calculated in 60 images (n ¼ 10
patients) for the retroglossal and retro-epiglottic area while the MAD was
present and without MAD, to assess agreement with an independent
second observer.
Linear mixed effects models were built to define the effect of MAD on
upper airway dimensions. The presence or absence of MAD was included
as fixed effect. Correlation between repeated measures on a certain
outcome referring to the same individual patient was accounted for
through random effects.
Moreover, expansion ratios were calculated by dividing cross-sectional
areas during mandibular advancement by areas at baseline. Treatment
response was defined as reduction in AHI �50%. To determine the
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association between MAD treatment response and expansion ratios, in-
dependent samples t-tests were used.
Results: A total of 336 images (168/168, baseline/MAD) in 56 OSA patients
was scored (82.1% male; age: 48.6 ± 7.9 years; BMI 25.9 ± 7.9 kg/m2;
baseline AHI 19.0 (12.9 e 25.7) events/h sleep).
Interobserver reliability measuring retroglossal and retro-epiglottic areas
was excellent (IC ¼ 0.97).
A significant difference was seen between the retroglossal cross-sectional
area at baseline (47,823.36 ± 2,357.58 pixels) and with MAD presence
(55,818.52 ± 2,357.58 pixels) (p � 0.0001); no significant difference was
found at the retro-epiglottic area (p ¼ 0.1074). More interestingly, greater
expansion ratios for retroglossal areawere seen in responders (1.31 ± 0.49)
compared to non-responders (1.12 ± 0.31), although non-significant (p ¼
0.0876). No significant association was found between treatment response
and retro-epiglottic area.
Conclusions: These findings demonstrate an increase in upper airway
dimensions at retroglossal level during drug-induced sleep with MAD
presence. Furthermore, a more pronounced increase in retroglossal
expansion ratios is observed in responders for MAD treatment compared
to non-responders. However, larger sample sizes are needed to confirm
these results. Finally, the utility of DISE in evaluating MAD treatment
outcome is emphasized.

RIGHT AND LEFT ASYMMETRY IN SLEEP EFFICIENCY IN
POLYSOMNOGRAPHY OF HEMISPHERIC ISCHEMIC STROKE e

PRELIMINARY EVIDENCE

P.R. Srijithesh 1, S. Mythirayee 1, G. Seethalakshmi 1, R. Yadav 1, D.V.
Seshagiri 1, N. Kamble 1, G.B. Kulkarni 1, S. Sinha 1. 1National Institute of
Mental health and Neuroscience, Department of Neurology, Bangalore, India

Introduction: Topography of stroke lesions and their effect on the sleep
macro architecture remains unclear. There is scant literature on studies
comparing the macroarchitecture of sleep between left and right hemi-
spheric Middle Cerebral Artery (MCA) territory ischemic stroke survivors.
Aim: To evaluate the sleep macroarchitecture in patients with hemispheric
ischemic stroke.
Materials and methods: We selected MCA territory ischemic stroke pa-
tients from prospectively recruited ischemic stroke survivors who were
evaluated for sleep-disordered breathing. Patients underwent overnight
polysomnography and the sleep was scored according to AASM criteria.
The brain lesions were mapped into various territories adapting the
schema as described in the Alberta stroke programme early CT score
(ASPECTS).
Results: Sixty-six CT/MRI-proven MCA territory stroke patients were
selected from 104 patients with ischemic stroke. The mean age of the
patients was 50.5 (SD 12.7). 78% of patients were of the male gender. The
median modified Rankin Scale was 1 (IQR: 1, 2) and the median NIHSS was
1 (IQR: 1,3). PSG scored median AHI was 7.4 (IQR: 2.9, 19.1). The mean
ASPECT score was 8 (SD 1). Right MCA stroke had reduced sleep efficiency
(mean 60.6, SD 19.4) compared to left MCA stroke (mean 76.4, SD 11.9).
Fourteen patients had basal ganglia infarcts. When patients with basal
ganglia lesions were excluded from the MCA territory stroke the sleep
efficiency between right and left hemispheric stroke was 59.9 (SD 18.7) vs
75.9 (SD 12.4). When the posterior MCA territory defined as ASPECT lesion
in M3 and M6 were excluded from the analysis the sleep efficiency was
61.1 (SD 13.5) vs 75.6 (SD 13.3) for right and left hemispheric strokes
respectively. In this group, N 2 % (28.2, SD 15.1 vs 51.5, SD 20.3) and REM %
(10.3, SD 6.8 vs 16.6, SD 9.2) were reduced in right side lesion. Stage N3was
reduced in both groups.
Therewas no significant difference in ASPECT score, ESS, and PSQI between
the right and left anterior hemispheric stroke. NIHSS and mRS did not
differ between the groups, Basal ganglia lesion did not show any laterality
of sleep abnormalities.
Conclusion: Right MCA hemispheric stroke patients had a greater degree
of sleep alterations compared to the left. The difference was pronounced in
patients with lesions in anterior part of MCA territory. The right-left dif-
ference was not noted in lesions limited to basal ganglia. Larger sample of
patients with voxel-based volumetric lesion mapping would verify the
robustness of the present study.
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Acknowledgments: I thank the funding agency Indian Council for Medical
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the polysomnography studies.

SLEEP AS AN OUTCOME MEASURE IN ADHD RANDOMIZED
CONTROLLED TRIALS>

S. McWilliams 1, T. Zhou 1, S. Stockler 2, O. Ipsiroglu 3,1. 1H-Behaviours
Research Lab, BC Children's Hospital Research Institute, Pediatrics,
Vancouver, Canada; 2Division of Biochemical Genetics, BC Children's
Hospital, Pediatrics, Vancouver, Canada; 3Divisions of Developmental
Pediatrics & Child and Adolescent Psychiatry, BC Children's Hospital,
Pediatrics, Vancouver, Canada

Introduction: Sleep disturbances are highly prevalent among children
with Attention Deficit Hyperactivity Disorder (ADHD). Emerging literature
is demonstrating the intrinsic role of sleep in ADHD, including the recently
described ADHD sleep phenotypes and ADHD-related sleep disorders. Yet,
despite the high prevalence of sleep disturbances in children with ADHD,
the diagnostic and treatment regimens are primarily focussed on daytime
symptomatology. Randomized controlled trials (RCTs) mainly focus on
outcome measures pertaining to daytime functioning, and consequently,
sleep outcome measures are not often utilized in such trials. Thus, the
goals of this scoping review are to (1) identify interventional RCTs that
have utilized a sleep-specific outcome measure and (2) review the validity
and applicability of tools used to capture sleep.
Materials and Methods: This scoping review follows the methodological
framework outlined by Arksey & O’Malley. A search was carried out in
CINAHL, Embase, Medline, and PsycINFO in June, 2020 using variations of
the following search terms: ADHD AND Sleep AND RCT. Criteria for in-
clusion was (1) diagnosis of ADHD according to e.g. DSM or ICD, (2) Sleep
as a primary or secondary outcome, (3) RCT study design as is defined by
the Cochrane Handbook.
Results: Out of the 2265 records screened, only 71 RCTs used a sleep-
specific primary or secondary outcome measure. As a primary outcome
measure, sleep was used in 40/71. Of these 40 RCTs, the most commonly
employed tool was actigraphy (n¼18) followed by sleep log/diary (n¼16),
Children’s Sleep Habits Questionnaire (CSHQ; n¼13), and poly-
somnography (n¼10). In the remaining 31 RCTs, sleep was used as a sec-
ondary outcomemeasure. Themost common tool was the Pittsburgh Sleep
Quality Index (PSQI; n¼15), followed by CSHQ (n¼5), Pediatric Daytime
Sleepiness Scale (PDSS; n¼3), Epworth Sleepiness Scale (ESS; n¼3), and
actigraphy (n¼3). Of the 50 RCTs that were targeting ADHD symptoms (e.g.
using stimulants), adverse sleep outcomes were seen in 19/50 studies.
Conclusions: Despite the fact that sleep disturbance is a comorbid and/or
intrinsic characteristic of ADHD, affecting 25-50% of this population, the
number of RCTs utilizing sleep-specific outcome measures is limited.
Further, given the well-known adverse effects of certain ADHD medica-
tions (e.g. stimulants) on sleep, sleep has to be included, not only as an
adverse event measure, but also as an outcome measure using both
objective and subjective measures.

SLEEP KNOWLEDGE, BELIEFS AND PRACTICES IN YOUTH SPORTS
COACHES AND SCIENCE SUPPORT STAFF

A. Filip-Stachnik 1, Z. Komarek 1, M. Holda 2, A. Mostowik 1, M.
Krzysztofik 1. 1 The Jerzy Kukuczka Academy of Physical Education in
Katowice, Institute of Sport Sciences, Katowice, Poland; 2 Jagiellonian
University, Section of Sleep Psychology, Institute of Psychology, Krak�ow,
Poland

Introduction: Sleep is a crucial aspect of youth athletes' development,
recovery, and performance. Due to time requirements for school and
homework, training schedules, and social interactions, it has been shown
that youth athletes may not meet guidelines for adequate sleep. Youth
athletes' coaches and science support staff seem to play an essential role in
supporting athlete health and well-being, including sleep habits. The main
purpose of this study was to assess the sleep hygiene knowledge of
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coaches and sports science support staff working with youth athletes, their
sleep practices implemented with athletes and their sleep education.
Materials andMethods: A sample of 139 Polish coaches and sports science
support staff working with youth athletes volunteered to complete a
survey focused on sleep monitoring and hygiene practices, as well as sleep
education. The Sleep Beliefs Scale (SBS) was also included. Differences in
scores based upon categorical variables for the job position (coach vs
support staff), a sports discipline (team vs individual), and working
experience (� 5 years vs > 5 years) were calculated by the ManneWhitney
U-test.
Results: Overall sleep hygiene knowledge was inadequate for the whole
sample (14.86 ± 2.70, score range 0 - 20; mean ± SD). However, the overall
score of the SBS for science support staff was adequate (15.44 ± 2.71) and
significantly higher than the inadequate result obtained by coaches (14.48
± 2.65, p ¼ 0.013). Similarly, the result for the “sleep-wake cycle behav-
iours” factor was adequate for science support staff (5.91 ± 1.64) and
significantly higher than coaches’ results considered inadequate (5.24 ±
1.56; p ¼ 0.017). “Sleep-incompatible behaviours” factor was adequate for
both the science support staff and coaches (6.74 ± 1.25 vs 6.49 ± 1.31,
respectively; p ¼ 0.206), while the “thoughts and attitudes to sleep” factor
was inadequate (3.24 ± 0.95 vs 3.05 ± 0.95, respectively; p ¼ 0.178)
without significant differences between groups. Additionally, there was a
significant difference in knowledge of “sleep-wake cycle behaviours” be-
tween those working� 5 years compared to those working > 5 years (5.84
± 1.49 vs 5.25 ± 1.66, respectively; p ¼ 0.048). Less than half (48%) of
coaches and science support staff promoted or administered sleep hygiene
strategies, and only 17% monitored the sleep of youth athletes. Most
coaches and science support staff (only 35% of “yes” responses) were not
educated in sleep knowledge. However, there were significant differences
between coaches and science support staff (28 % vs 46 %, respectively; p ¼
0.030) in their education in the sleep field.
Conclusions: Coaches working with youth athletes had inadequate overall
sleep hygiene knowledge, while knowledge of sports science support staff
was adequate. However, the factor "thoughts and attitudes to sleep”
should be improved for both groups. Sleep hygiene strategies and sleep
monitoring seemed to be not common practices of youth coaches and
science support staff. The sleep education of coaches and science support
staff was rather limited. Based on the findings, we suggest that a broader
approach to sleep education of coaches and science support staff might be
necessary to improve sleep practices for youth athletes.

SLEEP MACROSTRUCTURE AND MICROSTRUCTURE IN PSYCHOGENIC
NON EPILEPTIC SEIZURES: COMPARISON BETWEEN PNES AND
TEMPORAL LOBE EPILEPSY

S. Cappellano 1,2, F. Testa 1, M. Caccamo 1, G. Vitrani 1, R. Fulgido 1, A.
d'Aniello 3, D. Centonze 4,5, G. Di Gennaro 3, A. Romigi 1. 1 Institute IRCCS
Neuromed, Department Sleep medicine centre, Pozzilli, Italy; 2 Tor Vergata
University, Rome, Italy; 3 Institute IRCCS Neuromed, epilepsy surgery centre,
Pozzilli, Italy; 4 Institute IRCCS Neuromed, Pozzilli, Italy; 5 Tor Vergata
University, Systems Medicine, Rome, Italy

Introduction: Sleep complaints are commonly reported in patients with
PNES (Psychogenic Non-epileptic Seizure) but few studies have addressed
this issue. In addition, the lack of clear markers makes PNES diagnosis still
difficult and often late. We investigated the differences in sleep macro-
structure and microstructure (cycling alternating pattern CAP, sleep
spindles, slow-oscillations SO and coupling) between documented PNES
patients and temporal lobe epilepsy (TLE) patients with hippocampal
sclerosis, with the aim of finding a neurophysiological marker for the PNES
diagnosis.
Materials and Methods:13 patients with PNES and 13 patients with TLE
were recruited and underwent two 48-h ambulatory polysomnography
(A-PSG) monitoring sessions. Scoring and analysis of sleep macrostructure
and sleep microstructure (cyclic alternating pattern CAP, fast and slow
spindles and slow oscillations SO) were performed.
Results: No differences were found in sleep macrostructure between the
two groups of patients. PNES patients presented a higher CAP rate in N1, a
lower in N3, a longermean CAP duration of phase B and a higher number of
CAP cycles compared to the TLE group. PNES patients had higher
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amplitude of frontal slow spindles and central fast spindles. PNES had also
higher density, amplitude and rate of slow oscillation (SO) but shorter
mean duration of Slow Oscillation (SO) on frontal and central regions.
Coupling between SO and spindle was higher in PNES patients compared
to TLE group.
Conclusions: PNES seem to induce a less fragmented sleep as shown by
microstructural analysis compared to TLE. This finding may be the
expression of more resilient strategies of sleep in PNES than TLE.

STRENGTHS OF ASSOCIATIONS BETWEEN POTENTIAL RISK FACTORS
AND DEPRESSIVE SYMPTOMS ACROSS LEVELS OF SLEEP QUALITY IN
UNIVERSITY STUDENTS: A CROSS-SECTIONAL STUDY

F. Johansson 1, P. Côt�e 2, C. Onell 1, H. K€allberg 1, T. Sundberg 1, K. Edlund 1, E.
Skillgate 1. 1 Sophiahemmet University, Department of Health Promotion
Science, Stockholm, Sweden; 2Ontario Tech University, Toronto, Canada

Introduction: Depression is a multi-causal disorder with a complex eti-
ology. It has been proposed that the multiple causes of depression are best
understood as a system of interacting causal mechanisms. Sleep distur-
bances have been consitently identified as a risk factor for depression.
Sleep disturbances are also known to impair emotion regualtion abilities,
which could potentially increase the negative effects of other risk factors
on depression. In this studywe aim to test the hypothesis that sleep quality
interacts with several other potential risk factors in relation to depressive
symptoms.
Objectives: First, we aim to determine whether sleep quality statistically
interacts with the potential risk factors loneliness, risky alcohol use,
perfectionistic concerns and physical inactivity in relation to depressive
symptoms. Second, we aim to explore the functional for of these potential
statistical interactions and associations.
Materials and Methods:
Design. Cross-sectional study. Participants. Swedish university students
(n¼4262). Measures. All measures were self-rated and collected with a
web-survey. Sleep quality was measured with the Pittsburgh Sleep Quality
Index and depressive symptoms with the short-form Depression, Anxiety
and Stress Scale. Statistical anlysis. Regression models of increasing
complexity (linear and non-linear, with and without interactions) were
compared to determine the presence of associations and statistical in-
teractions, and to explore the best functional form for these associations
and interactions. Out-of-sample R2 from repeated cross-validation was
used to select the final models.
Results: Sleep quality was associated to depressive symptoms in all
models. Sleep quality showed a linear interaction with perfectionistic
concerns in relation to depressive symptoms. Loneliness, risky alcohol use
and physical inactivity showed non-linear associations to depressive
symptoms, but no interactions with sleep quality.
Conclusions: Of the four investigated potential risk factors, only perfec-
tionistic concerns interacted with sleep quality in relation to depressive
symptoms. This interaction was weak and explained little of the overall
variance in depressive symptoms. We conclude that sleep quality may
statistically interact with some, but not all, potential risk factors in relation
to depressive symptoms and that non-linear associations should be taken
into consideration when examining interaction effects.
Acknowledgements: This research project was funded by the Swedish
Research Council for Health, Working Life and Welfare (FORTE), grant
number FORTE2018-00402.

TARGETED MEMORY REACTIVATION TO AUGMENT TRAUMA
TREATMENT DURING SLEEP

A.C. van der Heijden 1,2, L.M. Talamini 3, Y.D. van der Werf 4, O.A. Van den
Heuvel 1,4, H.J.F. Van Marle 1,2. 1Amsterdam UMC, Vrije Universiteit,
Psychiatry, Amsterdam Neuroscience, Amsterdam, Netherlands; 2GGZ
inGeest Specialized Mental Health Care, Amsterdam, Netherlands;
3University of Amsterdam, Amsterdam, Netherlands; 4Amsterdam UMC-
Location VUmc, Amsterdam, Netherlands

Introduction: Post-traumatic stress disorder (PTSD) is a severe mental
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disorder with traumatic memories at its core. Currently, first-choice
treatment, consisting of exposure-based psychotherapy, such as eye
movement desensitization and reprocessing (EMDR), proves ineffective in
half of PTSD-patients(1). Post-treatment sleep represents an unique time-
window to increase therapeutic efficacy. Updated traumatic memories
then get consolidated during sleep, solidifying the treatment effect(2).
Recent advances in basic memory research show that memory consoli-
dation can be enhanced by presenting reminder cues (sounds/scents that
were linked to thememory at encoding) during subsequent sleep (targeted
memory reactivation, (TMR))(3,4). Here, we apply TMR for the first time in
PTSD patients to increase therapeutic effectiveness.
Materials and Methods: We tested whether re-administering auditory
EMDR cues during post-EMDR sleep would increase therapeutic outcome
in PTSD patients, using a 2X3 ANOVA (2 group (TMR > no-TMR) X 3 (time,
pre > post 1 day > post 1 week)). This was measured as reduced subjective
and physiological fear during script driven imagery (SDI) of the traumatic
event during fMRI, as well as reduced overall PTSD symptom level. Besides,
patients kept a daily sleep- and intrusion diary pre and post-intervention.
Polysomnography was recorded overnight during post-EMDR sleep .
Results: A main effect of time on RSDI re-experiencing and avoidance was
found across groups (p<0.001). A time x group interaction was demon-
strated for avoidance, showing a larger reduction in avoidance after TMR
when exposed to the traumatic memory the next day (pre > post-TMR x
TMR > no TMR, p¼0.024). No effects of TMR were found on the PTSD
symptom level, sleep- or intrusion diary.
Conclusions: Results so far show a modest additive effect of TMR: Patients
in the TMR group are less inclined to avoid when exposed to the traumatic
memory after sleep. This effect depends on how often the memory is
reactivated during sleep (trend-level). Since analysis of heartrate, fMRI-
data and sleep/EEG-data are still ongoing, no final conclusions can been
drawn regarding the additive effect of TMR on PTSD treatment. Findings do
show that it is technically possible and safe to apply TMR in patients with
PTSD, as as no increases in PTSD symptomatology were found.
Acknowledgements:
1. Bradley R, Greene J, Russ E, Dutra L, Westen D. Amultidimensional meta-
analysis of psychotherapy for PTSD. Am J Psychiatry. 2005;162(2):214-27.
2. Lane RD, Ryan L, Nadel L, Greenberg L (2015): Memory reconsolidation,
emotional arousal, and the process of change in psychotherapy: New in-
sights from brain science. Behav Brain Sci 38: 1e64
3. Hu X, Cheng LY, Chiu MH, Paller KA (2020): Promoting memory
consolidation during sleep: A meta-analysis of targeted memory reac-
tivation. Psychol Bull 146: 218e244.
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THE ASSOCIATION BETWEEN SCHOOL START TIMES, SCHOOL DAY SLEEP
DURATION AND SOCIAL JETLAG AMONG NORWEGIAN HIGH SCHOOL
STUDENTS. RESULTS FROM A LARGE-SCALE, CROSS-SECTIONAL STUDY

L. Nyjordet Evanger 1, B. Bjorvatn 1,2, S. Pallesen 2,3, M. Hysing 3, B.
Sivertsen 2,4, I. West Saxvig 2. 1University of Bergen, Department of Global
Public Health and Primary Care, Bergen, Norway; 2Haukeland University
Hospital, Norwegian Competence Center for Sleep Disorders, Bergen,
Norway; 3University of Bergen, Department of Psychosocial Science,
Bergen, Norway; 4Norwegian Institute of Public Health, Department of
Health Promotion, Bergen, Norway

Introduction: The present study aimed to explore the association between
school start times, school day sleep duration, and social jetlag in a large-
scale sample of Norwegian adolescents.
Materials and methods: A total of 4010 Norwegian high school students
aged 16-17 years (mean age 16.4 years ± 0.5; 54% females) participated in a
survey on sleep, school start time, and health. The survey included, among
others, items from the Munich ChronoType Questionnaire (addresses sleep
habits on schooldays and free days and can be used to calculate social
jetlag), with additional items on wakefulness in bed for a detailed esti-
mation of sleep duration. In the present study, we report data on school
day sleep duration and social jetlag in relation to school start time. One-
way ANOVAs were performed, with students categorized into five groups
according to habitual school start time (earlier than 8.00, 8.00, 8.15, 8.30,
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and later than 8.30). Significant overall effects were further investigated by
Tukey HSD post-hoc tests. Regression analyses were performed for school
day sleep duration with school start time as an independent, continuous
parameter, both crude and adjusted for sex, circadian preference
(measured by the short version of the Horne-Ostberg Morningness-Eve-
ningness Questionnaire), and scores of anxiety and depression (measured
by the General Anxiety Disorder-7 and Patient Health Questionnaire-9,
respectively).
Results: Analyses showed overall differences in school day sleep duration
in relation to school start time, F(4,3946)¼10.911, p<.001, with the later
starting students generally obtaining more sleep than earlier starting
students. Students starting at 8.30 slept 6:56 hours (± 1:22), significantly
longer than students starting at 8.15 (6:42 hours ± 1:26, p¼.010), at 8.00
(6:40 hours ± 1:25, p¼.005) and earlier than 8.00 (6:15 hours ± 1:56,
p<.001). Students starting later than 8.30 slept 7:03 hours ± 1:20 (p¼.859
compared to students starting at 8.30). Similarly, results showed overall
differences in social jetlag according to school start time, F(4, 3946) ¼
18.111, p<.001, with the later starting students generally having shorter
social jetlag than the earlier starting students. Students starting school at
8.30 had a social jetlag of 2:34 hours ± 1:03, significantly shorter than that
in students starting at 8.00 (2:50 ± 1:12, p<.001) and earlier than 8.00
(3:02 ± 1:15, p<.001) and longer than that in students starting later than
8.30 (2:17 hours ± 1:09, p¼.011). Students starting at 8.15 had a social
jetlag of 2:43 ± 1:04 (p¼.093 compared to students starting at 8.30). In the
crude regression analysis, school start time predicted 8% (p<.001) of the
variance in school day sleep duration. The association between sleep
duration and school start remained significant when adjusted for sex,
circadian preference, and anxiety- and depression scores.
Conclusion: Our findings indicate that school start time represents a key
determinant for school day sleep duration and the degree of social jetlag
among older adolescents.

THE ASSOCIATION BETWEEN SLEEP QUALITY AND ANXIETY IN
POSTSECONDARY STUDENTS: A SYSTEMATIC REVIEW OF THE
LITERATURE

M. Albrecht-Bisset 1,2, D. Southerst 1,2, E. Grant 1,2, B. Ashtarieh 1, R.
Larmour 1, A. Taylor-Vaisey 1,2, K. Martin 2,3, P. Côt�e 1,2,4, E.A.
Papaconstantinou 1,2. 1University of Ontario Institute of Technology
(Ontario Tech University), Faculty of Health Sciences, Oshawa, Canada;
2 Insititute of Disability and Rehabilitation Research, Oshawa, Canada;
3Ontario Shores Centre for Mental Health Sciences, Whitby, Canada;
4Canada Research Chair in Disability Prevention and Rehabilitation,
Toronto, Canada

Introduction:Mental health conditions such as anxiety represent a
growing health concern for students in institutions of higher education.
Postsecondary students are a vulnerable population that is increasingly
recognized to be at risk for both mental health problems and significant
sleep problems. While it has been hypothesized that poor sleep quality
may be a risk factor for developing anxiety, little is known about the fre-
quency and severity of sleep problems and their association with anxiety
within the postsecondary student population. The aim of this systematic
review was to synthesize the best evidence on the association between
sleep quality and anxiety in postsecondary students.
Materials and Methods: An experienced librarian developed systematic
search strategies in four databases: MEDLINE, Embase, APA PsycInfo
(through Ovid Technologies Inc.) and CINAHL, Cumulative Index to Nursing
and Allied Health Literature (through EBSCOhost). Databases were
searched from inception to September 2020. Random pairs of independent
reviewers screened titles and abstracts for eligibility and critically
appraised all eligible studies. We assessed the quality of studies using the
Scottish Intercollegiate Guidelines Network (SIGN) criteria for cohort
studies, and the Hoy tool for cross-sectional studies. One author extracted
and synthesized the results from all of the low and moderate risk of bias
studies. We synthesized our results by study design and population.
Results: Once duplicates were removed, a total of 3203 unique citations
were screened. Fifty-one articles were eligible and critically appraised.
Studies with low and moderate risk of bias were included in our final
synthesis of which 24 were cross-sectional studies and four were cohort
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studies. With the exception of one study, all cross-sectional studies re-
ported a statistically significant association between poor sleep quality and
anxiety. All four of the cohort studies found that students who reported
poor sleep quality were more likely to develop future anxiety and students
with anxiety were more likely to develop future poor sleep quality.
Conclusions: Poor sleep quality is associated with anxiety in post-
secondary students. Due to the cross-sectional nature of most studies, we
cannot determine the direction of this association. Future studies should
focus on developing high-quality prospective cohort or longitudinal
studies to help understand the impact and direction that this association
has in postsecondary populations. This research has the potential to inform
the development and design of mental health policies and programs that
are created by postsecondary institutions to address the increasing rates of
student mental health issues.
Acknowledgements: Canadian Institutes of Health Research (CIHR)
Operating Grant: Knowledge synthesis: COVID-19 in Mental Health &
Substance Use; University of Ontario Institute of Technology; Institute of
Disability and Rehabilitation Research.

THE CROSS-SECTIONAL ASSOCIATION OF OBSTRUCTIVE SLEEP APNEA
WITH FRAILTY STATUS IN HIGH NEED, HIGH RISK VETERANS

C. Gomez Hernandez 1, A. Diaz Quinones 1, F. Tang 1, I. Hammel 1,2, J.
Ruiz 1,2. 1Miami VA Medical Center, Geriatric Research, Education and
Clinical Center (GRECC), Miami, United States; 2University of Miami Miller
School of Medicine, Miami, United States

Introduction: High-Need High-Risk (HNHR) represents a heterogeneous
group of individuals with high prevalence of multimorbidity, disability and
frailty leading to poor clinical outcomes and increase healthcare utiliza-
tion. Frailty is characterized by a vulnerability to stressors resulting from
loss of physiological reserve across multiple physiological systems. Frailty
is associated with multimorbidity, disability and mortality. Obstructive
Sleep Apnea (OSA) and frailty are common conditions in older adults and
often coexist. Complicated OSA may lead to the development of frailty
through a combination of hypertension, strokes, arrhythmias, chronic
hypoxemia, metabolic syndrome, and cognitive impairment. The aim of
this population-based study was to determine the cross-sectional associ-
ation of OSA with frailty in High Need, High Risk Veterans.
Materials andMethods: Cross-sectional, population-based study of HNHR
adults �24 years old, from seven Veterans Healthcare Administration
hospitals in Florida and Puerto Rico identified through quarterly reports
generated by the VHA using predictive modeling. OSA was ascertained
based on the presence or absence of OSA diagnosis in VA electronic health
records (CPR Vista) of specific International Classification of Diseases, 10th

Revision (ICD-10) codes. Frailty was operationalized with a 31-item VA
Frailty Index (VA-FI) generated as a proportion based on the number of
items in several domains (morbidity, function, sensory loss, cognition/
mood, and other variables) present. The VA-FI was divided into tertiles
(0.0-0.267, 0.268-0.40, 0.40-0.8). After adjusting for age, gender, ethnicity,
race, marital status, BMI, polypharmacy (� 5 drugs), alcohol and substance
abuse, we performed an ordinal logistic regression using odds ratios (OR)
with 95% confidence intervals (CI) with obstructive sleep apnea as the
independent variable and frailty as the dependent variable.
Results: A total of 10,916 HNHR Veterans were included in the analysis,
mean age 68.45 (SD¼11.79, range 24-103), 93.4% male, 74.7% Caucasian,
88.4% Non-Hispanic, mean VA-FI .34 (SD¼.15, range .00-.81), mean BMI
29.87 (SD¼6.97, range 11.12-100) and 4,825 (44.2%) had obstructive sleep
apnea. After ordinal logistic regression, compared with the lowest, the
upper tertile of VA-FI Scores was associated with obstructive sleep apnea,
unadjusted OR 2.06, 95%CI: 1.92e2.21), p<0.001 and after adjustment, OR
2.50, 95%CI: 2.30e2.72), p<0.001.
Conclusions: This study shows that in HNHR patients, OSA was cross-
sectionally associatedwith frailty. Future prospective studies are needed in
order to clarify the strength of this association. These findings suggest that
earlier detection and treatment of OSA in HNHR Veterans may prevent or
reverse frailty status.
Acknowledgements: This material is the result of work supported with
resources and the use of facilities at the Miami VA Healthcare System
GRECC.
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THE EFFECT OF NIGHT-TIME SLEEP DURATION ON HAND GRIP
STRENGTH OF MIDDLE-AGED AND ELDERLY PATIENTS WITH COPD

C. Wang 1, M. Wang 1, J. Chen 1, L. Wang 1, S. Shang 1. 1 Peking University
School of Nursing, Beijing, China

Introduction: The studies regarding the relationship between night-time
sleep duration and hand grip strength (HGS) among chronic obstructive
pulmonary disease (COPD) individuals were limited. Current study aimed
to evaluate the impact of night-time sleep duration on HGS among COPD
subjects.
Materials andMethods: Using data from the China Health and Retirement
Longitudinal Study wave 3, a nationally population-based survey con-
ducted in 2015, we performed a cross-sectional study to examine the
relationship between sleep duration per night and HGS among middle-
aged and older COPD patients. HGS was measured using dynamometers.
The sleep duration per night was divided into 5 subgroups: <5h, 5e7h, 7h,
7e9h and >9h. Independent samples t-tests, chi-square tests, and Fisher’s
exact tests were used to determine differences in patients’ sociodemo-
graphic characteristics and health-related information among 5 sub-
groups. Multivariate linear regression models were used to determine the
association between sleep duration per night and HGS.
Results: Among men with COPD, shortest (<5h) sleep duration correlated
with lower HGS. Among women with COPD, shortest (<5h) or longest
sleep duration (>9h) showed significant association with weaker HGS.
Conclusions: Current study observed that night-time sleep duration has
closely relationship with HGS among middle-aged and elderly with COPD.
The results indicated that healthcare providers should focus on the influ-
ence of sleep duration on HGS among COPD patients. Future longitudinal
studies are necessary to investigate the causal relationship between sleep
duration and muscle strength measured by HGS in COPD individuals with
different gender.
Acknowledgements: none

THE IMPACT OF PAIN ON DEPRESSION-RELATED STATES MAY BE
IMPROVED WITH GOOD SLEEP QUALITY IN PEOPLE WITH CHRONIC
PAIN CONDITIONS: A MODERATION ANALYSIS

Z. Zambelli 1, E. Halstead 1, A. Fidalgo 2, D. Dimitriou 1. 1University College
London, Psychology and Human Development, London, United Kingdom;
2University of East London, School of Psychology, London, United Kingdom

Introduction: Individuals with chronic pain conditions experience high
levels of co-existing sleep problems and depression. There are several
predictors of depression among this population including pain severity,
pain interference, and perception of illness. In addition, sleep problems
have been identified as a risk factor for the initiation and maintenance of
depression. Given that pain, sleep, and depression interrelate, this study
sought to cross-sectionally examine the relationships between these
health outcomes. This research also explored whether sleep quality
moderated the relationship between pain and depression, among in-
dividuals with chronic pain.
Materials and Methods: A community-dwelling sample of 1059 in-
dividuals aged 18 and over, with self-reported chronic pain conditions
completed a survey between February andMarch 2020 with prior consent.
Participants completed validated measures relating to pain severity, pain
interference, sleep quality, and depression outcomes, in addition to de-
mographic indicators. T-tests were used to examine any differences in
pain, sleep or depression scores based on demographic characteristics.
Moderation analyses were used to examine whether sleep quality
moderated the relationship between pain outcomes and depression,
whilst controlling for age, gender, and pain condition.
Results: A total of 97% of participants were in range for ‘poor sleep quality’.
Less than half the sample scored within ‘normal’ range for depression
(indicating no symptoms), and 63% scored within range for either ‘mild’,
‘moderate’ or ‘severe’ depression symptoms. Results from t-test analyses
revealed no significant gender differences for pain or sleep outcomes,
however men reported slightly higher depression scores than women
t(1057) ¼ 2.19, p ¼ 0.03, d ¼ 0.23.
A moderation analysis using pain interference as an independent variable
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accounted for a significant amount of variance in depression; R2 ¼ 0.29,
F(6, 1052) ¼72.76, p ¼ <0.001. Pain interference, sleep quality, gender, SEP,
and chronic widespread pain were all independently significantly associ-
ated with depression. In addition, there was a significant interaction be-
tween pain interference and sleep quality; DR2 ¼ .003, DF(1, 1052) ¼ 2.82,
p¼ 0.028. Upon examining an interaction plot, we demonstrated therewas
a positive relationship between pain interference and depression meaning
as pain interference scores increased, depression scores increased. This
linear relationship was observed when sleep quality scores were one SD
below the average; b ¼ 0.66, 95%CI [0.52, 0.80], t ¼ 9.04, p ¼ <0.001, when
sleep quality scores were average; b ¼ 0.77, 95%CI [0.65, 0.89], t ¼ 12.80, p
¼ <0.001, and when sleep quality scores one SD above the average; b ¼
0.88, 95%, CI [0.72, 1.04], t ¼ 10.60, p ¼ <0.001. This suggested that good
sleep quality attenuated the effect of pain interference on depression
scores, and equally, poor sleep quality amplified the effect of pain on
depression scores.
Conclusions: Sleep problems should be routinely screened for during
consultations with chronic pain patients to improve care outcomes.
Structured sleep interventions such as CBTI should be considered within
combined treatment approaches for individuals with co-existing sleep
problems and depression.
Acknowledgements: This study was funded by the Economic and Social
Research Council, part of Innovation& Research UK.

THE INTERPLAY BETWEEN SLEEP, COGNITION AND COPY NUMBER
VARIATIONS
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Introduction: Sleep disturbances (e.g., insomnia, shorter sleep duration
and lower sleep efficiency) are commonly reported in individuals with
Neurodevelopmental Disorders (NDDs) and are suggested to exacerbate
cognitive impairments in NDD populations, like executive functioning,
which enables goal directed thought and behavior. Chromosomal micro-
array is recommended as first tier diagnostic testing for NDDs and path-
ogenic Copy Number Variants (CNVs; large deletions or duplications in the
genome) are identified in 8 to 15% of individuals. However, the relationship
between these CNVs, sleep problems and cognitive disturbances remains
understudied. Investigating CNVs related to NDDs in a sample of clinically
unaffected carriers provides an opportunity to disentangle the relationship
between sleep and cognition.
b to examine if CNVs that confer risk for NDDs in a general population are
related to sleep and executive functioning performance. We further
investigated if the interaction between NDD CNVs and sleep are linked to
executive functioning performance.
Method: We analyzed 424,278 individuals from the UKBiobank (Mean-
Age¼ 62, 56% females) with self-reported insomnia symptoms and sleep
duration. Sleep duration and efficiency derived from actigraphy
(N¼86,721) was available for a subset of individuals. Insomnia is reported
as a binary variable (0¼no symptoms, 1¼symptoms occur often) and
duration in minutes. Executive functioning performance was captured
using the completion speed on a computerized trail making test (TMT,
N¼96,224). Subtest TMTB removing motor speed from subtest TMTAwas z
scored. Microarray technology was used to identify 4668 carriers of de-
letions and duplications at 50 and 34 genomic loci respectively. CNVs were
selected based on previously reported associations with NDDs. Separate
general linear models controlling for age and sex were applied to examine
associations between CNVs, sleep and executive functioning traits. FDR
corrections accounted for multiple comparisons.
Results: Carriers of any NDD duplication or deletion compared to non-
carriers did not differ significantly on sleep or cognitive measures. How-
ever, individual CNV analyses showed significant associations. Carriers of a
22q11.2 Proximal (LCRA) duplication, along with 16p13.3 and 22q.11.2
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Distal deletions self-reported sleeping more than non CNV carriers (b
¼12.6-18.6, p<0.01). However, carriers of a 10q11.21 deletion reported
sleeping less (b ¼-30.0, p¼0.007). 22q.11.2 Distal deletions (b ¼48.7,
p<0.003) were associated with longer sleep duration reported with
actigraphy, however no significant difference was found for shorter
duration or sleep efficiency. 1q21.1TAR duplication carriers were 1.3 times
more likely to experience insomnia symptoms (CI95%[1.1-1.5], p¼0.04).
Poorer performance on the trail making task was associated with a DMRT1
duplication and deletions of 1q21.1 Distal regions (z¼0.05-0.30, P<0.01).
Regressions revealed only shorter sleep duration (z¼-0.03) and lower
sleep efficiency (z¼-0.55) measured by actigraphy was related to poorer
trail making task performance (p¼<0.006). No interactions between CNVs
and sleep measures were observed to influence executive functioning
performance.
Conclusion: Distinct NDD CNVs significantly decrease cognitive func-
tioning, while significantly influencing physiological and self-reported
sleep in both directions. These results provide further evidence of the
complex relationship between sleep and cognitive abilities. How these
findings fit within a clinical context and existing literature of sleep genetics
will be discussed.
Acknowledgements: FRQS, Brain Canada, ACAR

Parasomnia

DISORDERS OF AROUSAL IN ELDERLY: LEARNING FROM CLINICAL
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Introduction: Disorders of Arousal (DoA) are behaviors occurring during
an incomplete arousal from non-rapid eye movement (NREM) sleep,
including confusional arousals (CA), sleepwalking (SW) and sleep terrors
(ST). DoA are common and benign sleep disorder of the childhood. In the
elderly DoA are often drug-induced or comorbid with other sleep disor-
ders (i.e., sleep breathing or Parasomnia Overlap Disorders). In the middle-
aged patients it is of relevance to distinguish DoA from other nocturnal
motor behaviors with certainty, in particular from REM sleep behavior
disorder (RBD) which is linked to alpha-synucleinopathies. Even though
DoA require an accurate diagnosis in the elderly, they have seldom been
investigated. We report 5 cases of DoA in older patients, aiming at
describing the clinical and video-polysomnographic features in this age
group.
Materials andMethods: 5 consecutive elderly patients (4males,1 female),
complaining of nocturnal motor behaviors, underwent a clinical interview
and a 24-48h Video-Polysomnography (VPSG). Two patients repeated 48h
VPSG at 6 months follow-up.
Results: Patients were 65 - 72 years old at the time of our examination and
nocturnal episodes had started when they were 10 - 60 years old. Three
patients complained of diurnal consequences (excessive daytime sleepi-
ness, fatigue); one of them referred dangerous behaviors. Three patients
had DoA positive family history and among them one suffered from Par-
kinson’s Disease which had onset 38-years after the nocturnal episodes’
appearance. The events occurred mainly in the first part of the night, with
a variable frequency throughout the years. The episodes description by
eyewitness began with the patients abruptly raising the head or trunk and
sitting in bed and included vocalizations (screaming, speaking), gesturing
and, in only one patient, sleepwalking. During the episodes all patients
seemed confused and when questioned were not immediately fully alert
and rarely reported any dream-like content. VPSG at the baseline detected
25 DoA episodes with semeiological features consistent with 21 CA and 4
ST. VPGS during the follow-up documented 3 CA and 1 ST episodes. All
episodes arose from NREM sleep; during REM sleep a physiological muscle
atonia was recorded. After the diagnosis one patient refused any medica-
tions; two patients, one treated with Trazodone 75 mg while another with
Clonazepam 1 mg/nightly, reported no significative clinical changes. Two
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patients, respectively treated with Melatonin 2 mg and Clonazepam 1 mg
at bedtime, reported a reduction in frequency of motor behaviors.
Conclusions: DoAmay arise or persist with fluctuating trend in the elderly
presenting with motor manifestations analogous to those described in
younger subjects. A detailed clinical interview and examination together
with the support of VPSG recording are required to assess an accurate DoA
diagnosis in elderly subjects. A correct diagnosis distinguishing DoA from
RBD is particularly relevant for the disease’s prognosis.
Acknowledgements: The study has no financial support.
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Introduction: Disorders of Arousal (DoA) are NREM parasomnias char-
acterized by the admixture of both deep sleep and wake EEG activity.
Recently, three different motor patterns of increasing complexity have
been described in DoA, ranging from simple arousal movements (SAMs) to
more elaborate behaviours including rising arousal movements (RAMs)
and complex arousal movements (CAMs) which involve sleepwalking. The
aim of this work is to characterize, by means of a spectral EEG analysis, the
EEG activity preceding DoA episodes in comparison to a preceding baseline
stable period of deep sleep. In addition, we compare the EEG preceding the
more complex episodes to the simpler ones, in order to analyse eventual
differences in the EEG activity preceding the two types of episodes.
Materials and Methods: We analysed 104 consecutive video-poly-
somnographic recordings of DoA patients, identifying and classifying all
DoA episodes. For each episode we computed the spectral density for 6
frequency ranges (delta, theta, alpha, sigma, beta, gamma), evaluating a
time window of 5 seconds before each episode and a time frame of 60
seconds from 2 to 3minutes before the episodes (baseline stable N3 sleep).
The software MATLAB was used for spectral analysis.
Results: EEG analysis comprised 363 DoA episodes. Spectral analysis
before the episodes showed an absolute significant increase over the
whole scalp in all frequency bands with the exception of sigma, which
showed a significant decrease. In normalized maps, the increase was
relatively higher over the central/anterior areas in comparison to the
posterior ones for slow frequency bands. A relative increase over the
central/anterior areas was also detected for rapid frequency bands. When
comparing SAMs with RAMs and CAMs, no significant differences emerged
from spectral analysis.
Conclusions: Our results indicate a dissociation between antero-posterior
areas for slow frequency bands, with persistence of deep sleep rhythms
over the anterior ones, in accordance with literature data. In addition, the
coexistence of rapid rhythms (more typical of wakefulness) over the
central/anterior areas suggests an alteration of local sleep mechanisms,
possibly responsible for the motor behaviours. The simpler and the more
complex episodes are preceded by a similar EEG activation, confirming
that SAMs correspond to the smaller fragments of the longer and more
elaborate episodes, both sharing a similar pathophysiologic mechanism.
Acknowledgements: none.
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Introduction: Several studies have shown that adult sleepwalkers expe-
rience more frequent and complex forms of sleepwalking during recovery
sleep following sleep deprivation than during normal polysomnographic
(PSG) recordings. While this work suggests that sleep deprivation could be
used to establish a PSG-based diagnosis of sleepwalking in predisposed
patients, samples sizes have been too limited to delineate patient char-
acteristics of those who experience greater episode frequency following
sleep deprivation. The objectives of the present study were to retrospec-
tively analyze the effects of sleep deprivation in a large cohort of adult
sleepwalkers and to study patients’ clinical characteristics that could
distinguish those who respond to the effects of sleep deprivation from
those who do not. Based on clinical reports, we expected sleep deprivation
to facilitate the occurrence of behavioral episodes in patients’ recovery
sleep with greater effects observed in sleepwalkers with a childhood onset
of the disorder as well as those with a family history of sleepwalking.
Materials and Methods: 124 adults (45 men, 79 women) with a mean age
of 32 years and an ICSD-based diagnosis of sleepwalking underwent one
night of continuous PSG recording in the laboratory (baseline recording).
They returned to the laboratory the next evening for a standard sleep
deprivation protocol and spent the remainder of the night in their room
under video supervision. Recovery sleep began the next morning after 21
to 28 hours of continuous wakefulness.
Results: A greater number of sleepwalking episodes were recorded during
recovery sleep (227) than at baseline (143). Seventy-eight of the 124 pa-
tients (63%) experienced at least one episode during recovery sleep
compared to 60 patients (48%) at baseline (c21¼5.29, P¼0.02). A 2�2,
group (childhood-onset, adulthood-onset) x night (baseline, recovery)
ANOVA showed that patients with childhood versus adulthood onset of
the disorder did not differ significantly in their pre- to post-sleep depri-
vation increase in sleepwalking episodes (F1,122¼13.22, P<0.01). Similarly, a
2�2, group (familial history, no familial history) x night (baseline, recov-
ery) ANOVA showed that patients both with and without a family history
for the disorder showed the same level of pre- to post-sleep deprivation
increases in sleepwalking (F1,122¼18.06, P<0.01).
Conclusions: This study indicates that sleep deprivation is effective in
facilitating the occurrence of behavioral episodes in adult sleepwalkers
with varying clinical histories. However, the costs and benefits of this
protocol need to be considered given that over a third of sleepwalkers did
not experience an episode during their recovery sleep. Furthermore,
extended sleep deprivation can be difficult on some patients and requires
added lab resources. One alternative is the presentation of auditory stimuli
during sleepwalkers’ N3 sleep, a method previously shown to be effective
in triggering sleepwalking episodes in predisposed patients.
Acknowledgements: This research was supported by the Canadian In-
stitutes of Health Research (grant # MOP 49515) to AZ and JM.

INFREQUENT “PARASOMNIAS AND PARASOMNIAS-LIKE” EVENTS.
DIAGNOSTIC AND THERAPEUTIC MANAGEMENT

L.R. Araque Colmenares 1, O. Fedirchyk 1, A. Diaz Cid 1, M. Escribano
Mu~noz 1, A. Pedrera Mazarro 1, G. Martín Palomeque 1. 1Hospital
Universitario Ram�on y Cajal, Clinical Neurophysiology, Madrid, Spain

Introduction: Parasomnias are experiences, behaviors or autonomic re-
sponses that arise from sleep, they are classified according to the sleep
phase they are related to. There are other events that could present in our
office that we should be aware of. We will present cases that exemplify
such conditions.
Case Report/Case History: 1. A 51-year-old woman, she is at follow up for
insomnia that doesn’t respond to the initial treatment, it’s initiated zol-
pidem 5 mg at bedtime and later augmented to 10 mg. At follow up, she
complained of a 5 kg weight gain, waking up to find misplaced dishes, the
fire of the kitchen was on. A sleep eating disorder was diagnosed, and
zolpidem suspended. There were no new reports of this episodes.
2. A 46-year-old man, without comorbidities, come to our consult as a part
of an investigations for a judicial case of sexual harassment. He is a security
worker, with 12 hours night shifts since more than ten years ago, and he
S188
sleeps 8 hours during the day, non-restorative sleep. The PSG shows an AHI
of 26.6, ODI 31.4 T88% 8.3%, REM sleep behavior disorder nor other para-
somnias were observed during the test. We make the diagnosis of
obstructive sleep apnea and sexsomnia. CPAP therapy was initiated and
there are no new reports of sexsomnia episodes, the patients remain
pending on ruling of court.
3. A 74-year-old man, consults for episodes of abrupt awakening at night
with an intense sensation of fear, tachycardia, these episodes occur about 3-
5 times a week, for the last 30 years, after a traumatic event. The PSG is
normal, but several episodes like the ones told by the patients were regis-
tered. Clinical diagnosis of nocturnal panic attacks is made and referred to
the psychiatrist who initiated pharmacological treatment with flurazepam,
the frequency of the episodes has decreased over the follow up months.
4. A 50 years old man, works as a jailer, with complaints of maintenance
insomnia related to episodes of rude awakening with tachycardia.
Nocturnal PSG showed 12 episodes similar to those the patient described.
Psychiatric treatment with doxepin and paroxetine were started with
improvement of nocturnal symptoms.
5. A 63-year-old woman, consults for nocturnal episodes of uncomfortable
sensations on the clitoris, described like electric, pinching sensations that
irradiate to the thighs, the sensation diminishes standing up and walking.
Clinical diagnosis of possible persistent genital arousal disorder was made,
the diagnosis was explained to the patient, an EMG test and blood samples
were requested but the patients refuse all interventions.
Conclusion: The cases described above have very low prevalence, these
disorders should be kept in mind and be part of the differential diagnosis
in our consult, that way a correct diagnosis and treatment is made which
could have major implications in our patients life.

LOW SPECIFICITY OF SCREENING QUESTIONNAIRES FOR REM SLEEP
BEHAVIOR DISORDER

A. Stefani 1. SINBAR (Sleep Innsbruck Barcelona)1Medical University
Innsbruck, Neurology, Innsbruck, Austria

Introduction: Screening questionnaires for REM sleep behavior disorder
(RBD) have been validated with good sensibility and sensitivity but
included a large number of diagnosed RBD patients, whowere likely aware
of typical symptoms. Subsequent studies reported limited usefulness of
these questionnaires outside the context of validation studies. Aim of this
study was to assess the diagnostic value of RBD screening questionnaires
in a large sample of patients referred to a sleep center.
Methods: This prospective study was conducted in Innsbruck, Austria and
Barcelona, Spain. From January 2017, 200 consecutive patients referred for
thefirst time for evaluation of any type of sleep disorder to each centerwere
included. Patients filled consecutively by themselves and prior to the
routine clinical interview the following questionnaires (RBD screening
questionnaire (RBDSQ), the RBD single question (RBD1Q) and the Innsbruck
RBD inventory). Questionnaires were presented in a random order and all
possible random orders were equally represented. All patients positive for
at least one RBD questionnaire were invited to undergo video-poly-
somnography (V-PSG) with the SINBAR montage, whereas patients nega-
tive for all three questionnaires underwent a V-PSG whenever clinically
indicated and the VPSG data was also included in the analysis. RBD was
diagnosed based on V-PSG according to the International Classification of
Sleep Disorders (3rd edition). Sensitivity, specificity, accuracy, negative and
positive predictive value of the RBD questionnaires were calculated.
Results: One patient from each center refused to participate, so that data
are available for 398 patients. Mean age was 50.4±17.1 years, 54.8% were
male. In the whole sample, 59.5% (N¼237) were positive for at least one
questionnaire. Two-hundred-ten of them (88.6%) underwent V-PSG; RBD
was diagnosed in 28/210 (13.3%). Of the 161 patients negative for all RBD
questionnaires, 92 underwent V-PSG for other reasons; one (1.1%) was
diagnosed with RBD. Sensitivity, specificity and accuracy were: 79.3%,
47.3% and 50.3% for the RBDSQ; 75.9%, 66.1% and 67% for the RBD1Q; 89.7%,
54.6% and 57.9% for the Innsbruck RBD inventory. Combining the three
questionnaires, sensitivity was 96.6%, specificity 33.3%, accuracy 39.4%.
Although negative predictive valuewas 98.9%, the positive predictive value
was only 13.3%. Of note, sleep experts identified RBD through clinical
interview with 72.4% sensitivity, 96.3% specificity and 94.2% accuracy.
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Conclusions: Specificity and positive predictive value of the RBD screening
questionnaires were low to very low in this cohort, underlying the need of
a V-PSG for RBD diagnosis and that questionnaires should not be used to
select “probable RBD” patients to be included in studies.
Acknowledgements:We are thankful toMr. Heinz Hackner for accurate V-
PSG scoring and technical support.

PAROXYSMAL AROUSALS IN SLEEP-RELATED HYPERMOTOR EPILEPSY
(SHE) AND SIMPLE AROUSAL MOVEMENTS IN DISORDERS OF
AROUSAL (DOA): SEMIOLOGICAL AND CLINICAL FEATURES MAKE A
DIFFERENCE

G. Loddo 1, L. Baldassarri 2, C. Zenesini 3, L. Licchetta 2,4, F. Bisulli 2,4, F.
Cirignotta 5, S. Mondini 3, P. Tinuper 2,4, F. Provini 2,3. 1Azienda USL di
Bologna, Dipartimento di Cure Primarie, Bologna, Italy; 2Department of
Biomedical and Neuromotor Sciences, University of Bologna, Bologna, Italy;
3 IRCCS Istituto delle Scienze Neurologiche di Bologna, Bologna, Italy;
4 IRCCS Istituto delle Scienze Neurologiche di Bologna, Reference Center for
Rare and Complex Epilepsies e EpiCARE, Bologna, Italy; 5Department of
Head, Neck and Sensory System, Neurology Unit, Sant' Orsola- Malpighi
Hospital, University of Bologna, Bologna, Italy

Introduction: Sleep-related hypermotor epilepsy (SHE) is a focal epilepsy
characterized by seizures occurring mostly during sleep, ranging from
brief paroxysmal arousals (PAs) to hyperkinetic seizures and ambulatory
behaviors. PAs are brief and stereotypic seizures representing the begin-
ning of a major seizure. A correct PAs characterization is clinically relevant
for many reasons, although the most recent Consensus Conference has
underscored that if the captured episodes are minor motor events or PAs,
the clinical diagnosis may be unreliable. PAs recognition could be useful for
SHE diagnosis when video-polysomnography (VPSG) does not allow
recording major seizures, and a correct identification of PAs should be
important to define the frequency of SHE seizures and targeting of therapy.
Furthermore, PAs need to be distinguished from brief episodes typical of
disorders of arousal (DOAs), a group of nonerapid eye movement (NREM)
parasomnias that require totally different management in comparison
with SHE. DOAs, which include Sleepwalking, Sleep terrors and Confu-
sional arousals, are characterized by recurrent episodes of incomplete
awakening from sleep with abnormal sleep-related complex movements
and behaviors and partial to complete amnesia for the episodes. A recent
VPSG study showed that DOAs are characterized by events of increasing
intensity and complexity with briefer episodes appearing in addition to
major ones. These episodes, characterized by head, head and limbs, or
head and trunk movements, have been called simple arousal movements
(SAMs). In these cases, distinguishing PAs from SAMs remains difficult
even for epilepsy and sleep experts. We performed a characterization of
PAs and SAMs to identify VPSG features that can contribute to the diag-
nosis of SHE or DOAs.
Materials and Methods: Fifteen SHE, 30 DOAs adult patients, and 15
healthy subjects underwent full-night VPSG. Two neurologist experts in
sleep disorders and epilepsy classified all the sleep-related movements
and episodes recorded. For each PAs and SAMs, sleep stage at onset,
duration, limb involvement, progression, and semiology have been
identified.
Results: A total of 121 PAs were recorded, emerging mostly during stage 1-
2 NREM sleep (median duration: 5 seconds). At the beginning, 78 (64%)
PAs were characterized by hyperkinetic movements and 43 (36%) by tonic/
dystonic postures, involving more than three non-contiguous or all body
parts. The standard was a constant progression of movements during PAs
without any motor arrests. In DOAs patients a total of 140 SAMs were
recorded (median duration: 12 seconds) mostly emerging during stage 3
NREM sleep. In SAMs, we did not observe any tonic/dystonic or hyper-
motor patterns or stereotypy; motor arrest was present over the course of
about half of the episodes. In comparison with both DOA and healthy
subjects, SHE patients showed a higher number of sleep-related move-
ments per night and a reduction of sleep efficiency.
Conclusions: PAs and SAMs present different semiological and clinical
features. Their recognition could be useful to drive the diagnosis when
major episodes are not recorded during VPSG in patients with a clear
clinical history of SHE or DOAs.
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SLEEP TALKING AS DREAM ENACTING BEHAVIOR: A NEW PERSPECTIVE
TO STUDY COGNITION DURING SLEEP

M. Camaioni 1, S. Scarpelli 1, M. Gorgoni 1, V. Alfonsi 1, C. Cacciapuoti 1, D.
Francesca 1, L. De Gennaro 1,2. 1 Sapienza, Department of Psychology, Rome,
Italy; 2 IRCCS Fondazione Santa Lucia, Body and Action Lab, Rome, Italy

Introduction: Sleep Talking (ST) is characterized by the production of
unaware linguistic vocalizations (STs) during sleep. On the one hand, ST
could allow researchers the direct observation of cognitive processes
during sleep. Interestingly, recent findings reported the replay of verbal
material learned during an episode of ST. This phenomenon was consid-
ered as an “overt replay” of high cognitive processes and may help sleep-
related memory consolidation. However, data on this issue are still lacking,
and the role of ST in memory consolidation is poorly understood.
On the other hand, the vocal activations also showed the incorporations of
waking experiences. Besides, some studies reported a high concordance
between vocalizations and oneiric contents (Dream Enactment Behavior),
providing a potential access to mental activity during sleep. It is known
that the waking-life experiences could be incorporated according to the
day-residue effect or dream-lag effect. Therefore, the incorporations of the
verbal task or daily experiences could represent a reprocessing of semantic
and/or autobiographical memories. Overall, the STs might permit the
direct observation of these cognitive processes ongoing.
Our explorative study had two independent aims:
1. The investigation of autobiographical incorporations into dream reports
and STs. According to the “continuity hypothesis,” the incorporations into
STs could represent “day-residue effect” or “the dream-lag effect”;
2. The assessment of ST's impact on memory consolidation, according to
two alternative hypotheses: (A) the replay of verbal content on STs in-
creases the sleep-dependent gain (defined as the difference between
morning and evening recall) in the STgroup, or (B) the sleep fragmentation
due to STs is associated to a decreased gain.
Materials and Methods: We recruited N¼28 participants with ST (F¼23;
age mean: 23.71) and N¼27 controls (F¼21; age mean: 24.44). For eight
days, participants performed home monitoring. They were instructed to
complete daily logs (for seven evenings), sleep logs, and record their
oneiric contents every morning. On the 8th day, a word-pair task was
administered. ST subjects audio-recorded their vocal activations.
Results: Results showed a higher gain in the control than ST group (t¼
2.103; p¼0.04), but no significant correlation was observed between the
number of STs and gain. Notably, one ST subject produced a word
semantically related to the task and revealed an increase in the gain.
The incorporations of wake-experiences in dream content revealed a
dream lag effect of personally significant events in both groups (F¼ 3.510;
p¼0.04). There was no correspondence between the daily activities, dream
content, and STs, although some semantic correspondences were observed
between STs and dream recalls (N¼4).
Conclusions: In conclusion, our results supported the idea that STs could
represent the overt expression of semantic memories consolidation.
The worst performance of the ST group seems coherent with the hy-
pothesis that sleep fragmentation due to STs is associated with a decreased
sleep-dependent gain, although a polysomnographic assessment is
needed.
Consistently with literature, STs represent a window towards the dream
activity, and multiple awaking protocols immediately after STs could
provide more information about correspondence between STs and dream
reports and the reprocessing of autobiographical memories.

THE AROUSAL DISORDERS QUESTIONNAIRE: A NEW AND EFFECTIVE
SCREENING TOOL

G. Loddo 1, G. La Fauci 2, L. Vignatelli 3, C. Zenesini 3, R. Cilea 3, F.
Mignani 3, A. Cecere 3, S. Mondini 3, L. Baldelli 2, F. Bisulli 2,4, L.
Licchetta 2,4, B. Mostacci 4, P. Guaraldi 3, G. Giannini 2, P. Tinuper 4, F.
Provini 2,3. 1Azienda USL di Bologna, Dipartimento di Cure Primarie,
Bologna, Italy; 2Department of Biomedical and Neuromotor Sciences,
University of Bologna, Bologna, Italy; 3 IRCCS Istituto delle Scienze
Neurologiche di Bologna, Bologna, Italy; 4 IRCCS Istituto delle Scienze
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Introduction: Arousal Disorders (DoA) include Confusional Arousals,
Sleepwalking and Sleep Terrors and are often characterized by abnormal
sleep-related complex behaviors sometimes resulting in sleep injuries,
sleep disruption and adverse health and psychosocial effects. These con-
sequences can affect both patients and bedpartners. When particularly
frequent and violent, DoA may be mistaken for seizures, especially Sleep-
related Hypermotor Epilepsy (SHE), which is a rare form of focal epilepsy
characterized by brief and stereotyped seizures occurring predominantly
during sleep. A correct diagnosis of sleep-relatedmotor behaviors in adults
is essential not only to set up a correct therapy and to prevent sleep-related
injuries and/or relevant daytime consequences but also for the prognosis.
DoA diagnosis is mainly clinical but no validated questionnaires exist for
DoA screening according to the criteria of the International Classification
of Sleep Disorders, Third Edition. Recently our group proposed the Arousal
Disorders Questionnaire (ADQ) as a new diagnostic tool for DoA diagnosis.
The objective of this study was to evaluate the diagnostic accuracy of the
ADQ in a sleep and epilepsy center.
Materials and Methods: One interviewer blinded to clinical and video-
polysomnographic (VPSG) data administered the ADQ to 150 patients
consecutively admitted to our Sleep and Epilepsy Centers. The final diag-
nosis, according to VPSG recordings of at least onemajor episode, classified
patients either with DoA (DoA group) or with other sleep-related motor
behaviors confounding for DoA (nDoA group). Parental or another ob-
server's input was collected for 93 subjects to improve the accuracy of
lifelong history.
Results: 47 patients (31%) composed the DoA group; 56 patients with Rem
Sleep Behaviour Disorder (RBD), 39 with SHE, six with night eating syn-
drome, and two with drug-induced DoA composed the nDoA group. The
ADQ had a sensitivity of 72% (95% CI: 60-82) and a specificity of 96% (95%
CI: 89-98) for DoA diagnosis; excluding the items regarding consciousness
and episode recall, sensitivity was 83% (95% CI: 71-90) and specificity 93%
(95% CI: 86-97)
Conclusions: The ADQ showed good accuracy in screening patients with
DoA in a sleep and epilepsy center setting. Diagnostic criteria related to
cognition and episode recall reduced ADQ sensitivity, therefore a better
definition of these criteria is required, especially in adults.

THE PHENOMENOLOGY OF PARASOMNIAS BASED ON INTERNET
DATABASES

V. Miranda Correa 1, A. Sz}ucs 2. 1 Semmelweis, Mental health, Budapest,
Hungary; 2 Semmelweis University, Department of Behavior Science, Mental
Health, Budapest, Hungary

Introduction: Parasomnias deeply impact individuals’ quality of life and
may cause injuries. We analyzed videos on sleep movement and behav-
ioral episodes for clarifying if there are group phenotypes, allowing
identifying risk-types for preventing sleep-related injuries.
Materials and methods: We used internet video databases such as You-
Tube and other public video stores and searched for keywords such as
“sleepwalking”, “sleep eating” “sleep sex”, “somnambulism”, and
“aggression in sleep” in several languages (English, Portuguese, French,
German, Hungarian and Russian). The videos provided no information on
the history or diagnosis of the presented individuals. We could charac-
terize sleep-related phenomena and behaviors, by a self-made question-
naire of 10 questions. The data was estimated by logistic regression
analysis, associating sleep behavior, gender, and age groups (0-16, 18-50,
and 50+ years) by STATA statistical package.
Results: Two hundred twenty-four videos (102 women and 122 male)
were estimated by Chi-square test and logistic regression at a 95% confi-
dence interval, (P<0.05). The odds of sleepwalking (including those
resulting in dangerous behavior) were significantly higher in adults, chil-
dren, and adolescents compared to the elderly. Women�s odds were double
compared to the children for complex activities during sleepwalking car-
rying risk of injury. Sleep talking (uttering full sentences) was ~3 times
more likely in adults than in the children group. Women and girls were
most likely to manifest emotional behaviors (be scared, crying, or
S190
laughing) compared to the rest of the groups. The risk of violent move-
ments in bed was significantly more often in elderly males.
Conclusion: Our results have allowed identifying sleep behavior types
across age and gender groups. The existence of sleep-activity phenotypes
(if confirmed by further studies on larger and representative patient
populations) might help predict types of injuries thus providing possibil-
ities to protect those affected. Based on our study, elderly males with
sleep-related activities (possibly REM sleep behavior disorder patients)
may need the protection of their bed partner and themselves by softening
sleeping facilities; sleepwalking adults and children need window and
door-grates, no fragile or sharp surfaces in the bedroom. Sleepwalking
women need to be protected against easy (unaware) use of the kitchen,
and electric devices during sleep. Our approach may allow considering
personality, and brain-network backgrounds of parasomnias.
Acknowledgment:Stipendium Hungaricum
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ACADEMIC PERFORMANCE IN SCHOOL-AGE CHILDREN: ASSOCIATION
WITH SLEEP DURATION, BUT NOT STUDY TIME

T. Koa 1, J. Lo 1. 1National University of Singapore, Centre for Sleep and
Cognition, Singapore, Singapore

Introduction: In Singapore, Confucian beliefs in hard work and endurance
for academic excellence are prevalent. Consequently, school-age children
spend prolonged hours on academically related activities, leaving little
time for sleep. This study aimed to characterise sleep duration and time
use onweekdays andweekends in school-age children in Singapore, and to
investigate their associations with academic performance.
Materials and Methods: In an online survey, 155 parents with a school-
age child aged 7-12 years in Singapore reported the amount of time their
child slept and spent on various activities (e.g. study) on weekdays and
weekends, as well as their child’s academic performance. Paired-sample t
tests were used to determine differences in sleep durations and time use
between weekdays and weekends. Multiple regression analyses were
conducted to examine the association of time spent on each activity with
sleep duration after controlling for children’s age, gender, body mass in-
dex, and monthly household income.
Results: Sleep duration increased from 8.25 h on weekdays to 9.42 h on
weekends (p< .001). Relative toweekdays, school-age children spentmore
time on face-to-face interaction with family and friends, social media,
gaming, watching TV / videos, and sports, while time spent on school
classes and co- / extra-curricular activities decreased (ps < .001). On both
weekdays and weekends, children spent 2.22-2.25 h studying outside of
school hours (homework and tuition; p ¼ .79). Critically, better academic
performance was significantly associated with longer sleep duration on
weekdays (p ¼ .03), but not time spent on studying or other activities (p >
.06), after controlling for the contribution of demographic variables.
Conclusions: These data collected in Singapore e a hard-driving society
under strong influence of Confucian values that emphasise hard work as
the key to success, refute the idea that longer study hours are required for
better academic performance among school-age children. Instead, our
findings support the important role of sleep in optimising cognitive
functions and learning.
Acknowledgements: This study was supported by the start-up grant from
the National University of Singapore awarded to Dr Lo.

ACCELEROMETER-MEASURED PHYSICAL ACTIVITY, SEDENTARY
BEHAVIOUR, AND SLEEP IN CHILDREN WITH CEREBRAL PALSY AND
THEIR ADHERENCE TO THE 24-HOUR ACTIVITY GUIDELINES

R.Y. Hulst 1, J.W. Gorter 2, J. Obeid 3, J.M. Voorman 2, I.M. van Rijssen 1, A.
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Introduction: Physical activity (PA), sedentary behaviour (SB), and sleep,
collectively known as activity behaviours, are modifiable lifestyle factors
affecting child health and wellbeing. Children with Cerebral Palsy (CP), the
most common physical disability in childhood, tend to have inactive life-
styles (i.e. reduced PA levels, and high SB levels) and are more likely to
experience sleep problems compared to their typically developing peers.
To promote healthy lifestyle behaviours throughout the entire 24-hour
period, we recently developed a clinical practice guide containing 24-hour
activity guidelines for children with CP. This study aimed to: 1) measure
and describe the 24-hour activities (i.e. PA, SB, and sleep); and (2) examine
adherence to the 24-hour activity guidelines among childrenwith CP using
actigraphy.
Materials and Methods: The study population consisted of ambulatory
children with CP classified at Gross Motor Function Classification System
(GMFCS) levels I-III, and between the age of 3-12 years. Children’s 24-hour
activities (i.e. PA, SB, and sleep) were recorded over seven consecutive days
using hip- and wrist-worn ActiGraph wGT3X-BT accelerometers.
Results: In total, 362 days and 340 nights from 54 children with CP (44%
girls; median age, 6.5 years; GMFCS distribution: level I, n¼30; level II,
n¼15; level III, n¼9) were included in the analyses. Average daily wear
time was 746.2 ± 48.9 min, of which children spent on average 33.8% in
light PA (251.6 ± 58.7 min/day), 5.2% in moderate-to-vigorous PA (38.5 ±
20.1 min/day), and the remaining 61.1% being sedentary (456.1 ± 80.4 min/
day). PA decreased while SB increased with increasing GMFCS level.
Although preschool aged children (3-5y, 11.4 ± 0.6h) spent significantly
more hours in bed compared to school-aged children (6-12y, 10.7 ± 0.7h),
both groups showed a similar total sleep time (9.3 ± 0.7h and 8.9 ± 0.9h,
respectively). The majority of all children (78.4%) had a sleep onset latency
<30 minutes, and the average sleep efficiency of the total study sample
was 82.4% ± 6.0%. In total, 13% of all childrenmet the PA recommendations,
and 35% met the age-appropriate sleep duration recommendation. The
proportion of children meeting the combined 24-hour activity guidelines
for PA and sleep was low (5.9%), especially in preschool aged children and
in those classified at GMFCS level III (both 0%).
Conclusions: Our findings contribute to our understanding of the 24-hour
activities of ambulatory children with CP. The observed low 24-hour ac-
tivity guideline adherence rates underscore the importance of considering
the entire continuum of movement behaviours (i.e. PA, SB, and sleep) in
the care of children with CP, in efforts to promote healthy lifestyle be-
haviours and prevent negative health outcomes.
Acknowledgements: This study was kindly supported by a grant from JKF
Kinderfonds and Kinderrevalidatiefonds Adriaanstichting, foundations
aimed at improving the quality of life of children and adolescents with
physical disabilities in The Netherlands. The authors are grateful to each of
the children and their parents for participation in this study. We thank the
healthcare professionals from the rehabilitation settings for their kind
assistance in participant recruitment.

A COMPARISON OF SIDS/SUID BEHAVIORAL RISK AMONG USERS OF A
RESPONSIVE BASSINET

H. Karp 1, S. Balasubramanian 2. 1USC Keck School of Medicine, Los Angeles,
United States; 2Happiest Baby Inc., Los Angeles, United States

Introduction: Each year, approximately 3,500 infants die of Sudden Infant
Death Syndrome (SIDS) or Sudden Unexpected Infant Death (SUID). SIDS/
SUID deaths usually occur in the infant’s sleep area, with about 40% of the
deaths attributed to SIDS, another 40% to unknown causes, and about 20%
due to accidental suffocation and strangulation in bed. Studies have
identified three primary risk factors associated with SIDS/SUID deaths:
prone sleep positioning, sharing a sleep surface with a parent or caregiver,
and the presence of soft bedding.
The American Academy of Pediatrics recommends the promotion of safe
sleep environments to reduce the risk of SIDS/SUID. However, since 2000
there has been no significant reduction in annual SIDS/SUID incidence in
the U.S., suggesting that greater intervention is needed beyond educational
campaigns. Additionally, systematic review has found that even when
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parents are aware of the risk of bedsharing, many choose to co-sleep with
their infant to improve sleep, comforting, and bonding.
Materials and Methods: SNOO is a responsive bassinet that uses motion,
white noise, and swaddling to calm infants and improve sleep duration
and quality from birth through six months of age. SNOO also has an
anchored swaddling apparatus that secures the baby on its back and
prevents rolling to an unsafe, non-supine position.
This was a single-arm observational study for SNOO in U.S. subjects, 0 to 6
months of age, including 1,012 SNOO users. Non-supine sleep, bedsharing
and use of soft bedding were self-reported by caregivers in an online
survey among individuals, ages 18+ years of age, who purchased or rented
a SNOO.
The prevalence of unsafe sleep practices was compared between SNOO
users and historical rates reported in the lowest risk available cohort (non-
Hispanic White mothers) from the Centers for Disease Control and Pre-
vention (CDC) Pregnancy Risk Assessment Monitoring System (PRAMS).
For each endpoint (non-supine sleep, bedsharing, and use of soft bedding),
an Objective Performance Criteria (OPC) was determined by the lower
bound of the 95% confidence interval, in accordance with guidelines
established by the FDA (FDA Guidance: “Design Considerations for Pivotal
Clinical Investigations for Medical Devices” December 4, 2013).
Results: Surveyed SNOO users were found to be significantly less likely to
engage in SIDS/SUIDS risk behaviors across the below three domains when
compared to the lowest risk available cohort 2009-2015 PRAMS
respondents:
- Non-supine sleep: 1.3% SNOO versus 15.3% OPC
- Any bedsharing: 29.4% SNOO versus 50.9% OPC
- Any soft bedding: 10.8% SNOO versus 31.6% OPC
Conclusions: The results from this observational study support the
conclusion that SNOO users are significantly less likely to engage in risky
sleep behaviors. Although the “Safe to Sleep” campaign was widely
disseminated, infant caregivers continue to engage in unsafe sleeping
practices. New tools may help promote adherence to safe sleep practices
by avoiding non-supine positioning, bedsharing, and the use of soft
bedding.
Acknowledgements: This study received financial and administrative
support from Happiest Baby, Inc.

ACTIVE INVOLVEMENT OF CHILDREN IN ADHD RANDOMIZED CONTROL
TRIALS ASSESSING SLEEP

O. Hill 1, S. McWilliams 1, T. Zhou 1, S. Stockler 1,2, O. Ipsiroglu 1,3. 1H-
Behaviours Research Lab, BC Children's Hospital Research Institute,
University of British Columbia, Pediatrics, Vancouver, Canada; 2Division of
Biochemical Genetics, BC Children's Hospital, University of British Columbia,
Pediatrics, Vancouver, Canada; 3Division of Developmental Pediatrics, Child
and Adolescent Psychiatry and Respirology, BC Children's Hospital,
University of British Columbia, Pediatrics, Vancouver, Canada

Introduction: Sleep disturbances are an intrinsic characteristic of ADHD,
and interventions to treat ADHD can alleviate or aggravate intrinsic sleep
problems. The treated subjects’ voice, here the pediatric patient, may or
may not be captured during their treatment. The goals of this secondary
analysis are to 1) determine if children were involved in research inves-
tigating interventions for ADHD and sleep, 2) and to what degree their
reporting was acknowledged.
Materials and Methods: We performed a secondary analysis of a dataset
from a previous scoping literature review (DOI 10.17605/OSF.IO/VWRPT)
which screened 2265 studies to identify 71 interventional ADHD RCTs that
measured sleep as a primary or secondary outcome. In this analysis we
reviewed the 52/71 RCTs carried out in pediatric populations. The research
questions were: 1) how was the child involved in the consenting process,
and 2) was the child directly involved in the tools used to measure ADHD,
sleep, miscellaneous outcomes, and reporting of adverse events.
Results: A total of 6488 subjects aged 2-17 (mean¼ 9.5) were enrolled
between the years 1995-2020. 32,11,9 studies targeted ADHD, sleep, and
ADHD and sleep, respectively. 3/52 RCTS did notmention consent or assent
(age range: 6-12, mean¼9.5) and 5 did not specify the participant (5-14,
m¼9.8). The children and parents gave consent in 6 RCTS (5-15, m¼10.2),
30 RCTs had the children give assent with parental consent (5-17, m¼9.6),
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only the parents gave consent in 8 RCTS (2-12, m¼8.5), respectively. The
children were not included in the reporting of ADHD, sleep, or miscella-
neous outcomes in 30/52 RCTs (3-15, m¼9.4). When participating, children
were more frequently involved in the reporting of nighttime outcomes
(n¼12; 2-17, m¼10.0) compared to daytime outcomes (n¼5; 5-13, m¼8.6)
and 1 RCT had children reporting both (13-17, m¼14.5). Children were
involved in the reporting of adverse events in 15/52 RCTs (2-17, m¼12.4).
Conclusions: We conclude that tools used to measure outcomes in ADHD
RCTs sparsely involved the input of children. These findings suggest not
only the need for a consensus approach to obtaining consent/assent in
pediatric ADHD RCTs, but also the involvement of children can be
improved through incorporating more child friendly tools in order to
comply with the United Nations Convention on the Rights of the Child.
Acknowledgements: BC Children’s Hospital Foundation and Research
Institute

ARE SOME CHILDREN GENETICALLY PREDISPOSED TO POOR SLEEP? A
POLYGENIC RISK STUDY
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Introduction: Insomnia is considered to be driven by learned maladaptive
sleep habits which can be unlearned with cognitive behavioral therapy.
Twin studies, however, show that sleep traits are moderately heritable:
40% for insomnia symptoms and 46% for sleep duration. Genome-wide
association studies (GWAS) have identified genetic variants involved in
insomnia and sleep duration in adults, but it is unknown whether these
variants affect sleep during early development. We assessed whether
polygenic risk scores for insomnia (PRS-I) and sleep duration (PRS-SD)
affect sleep throughout early childhood to adolescence.
Materials and Methods:We included 2,458 children of European ancestry
from the Generation R Study for whom genotype and sleep data were
available. PRS-I (higher scores indicate genetic susceptibility for insomnia)
and PRS-SD (higher scores indicate genetic susceptibility for longer sleep
duration) were based on the largest GWAS studies to date. Sleep was re-
ported by mothers at child’s age 1.5, 3, 6 and 10-15 years, and in a sub-
sample (N¼975) estimated with actigraphy at age 10-15 years.
Results: Children with higher PRS-I had more mother-reported sleep
problems at 1.5 years (BPRS-I<0.001¼0.13, 95%CI: 0.04;0.22) and at 6 years
(BPRS-I<5e08¼0.09, 95%CI: 0.02;0.16). PRS-SD was not associated with
mother-reported sleep problems. A higher PRS-SD was in turn associated
with longer actigraphically estimated sleep duration (BPRS-SD<5e08¼0.05,
95%CI: 0.001;0.09) but also more wake after sleep onset (BPRS-

SD<0.005¼0.25, 95%CI:0.04;0.47) at 10-15 years.
Conclusions: Children who are genetically predisposed to insomnia have
more insomnia-like sleep problems, whereas those that are genetically
predisposed to longer sleep, have longer sleep duration, but are also more
awake during the night in adolescence. This indicates that polygenic risk
for sleep traits, based on GWAS in adults, affects sleep already in children.
The findings may offer opportunities for early risk estimation, detection
and prevention.

ASSOCIATION BETWEEN SLEEP CHANGES AND SYMPTOM RECOVERY
FOLLOWING PEDIATRIC CONCUSSION

P. Tavakoli 1, A.-A. Ledoux 2, K. Tang 2, R. Robillard 1, C. Richard-
Malenfant 1, R. Zemek 2. 1University of Ottawa Institute of Mental Health
Research, Ottawa, Canada; 2Children's Hospital Of Eastern Ontario, Ottawa,
Canada
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Introduction:Mild traumatic brain injuries, such as concussion, are one of
the most common causes of neurological morbidities in children. In
addition to physical, cognitive, and emotional symptoms, one of the most
common complaints following a concussion is the presence of sleep dis-
turbances, such as trouble falling asleep. Post-concussive sleep distur-
bances in youth have been associated with more severe symptom severity
and prolonged recovery time. Nevertheless, very limited research has
investigated the exact relationship between sleep and post-concussive
symptoms in pediatric concussion. The goal of the present study was to
longitudinally assess the nature of sleep changes following concussion in a
pediatric sample.
Materials and Methods: Secondary analysis were done based on the
Predicting Persistent Post-Concussive Problems in Pediatrics (5P) study, a
multicenter cohort of 3,029 children between the ages of 5e17 years
presenting to an emergency department with concussion from
2013e2015. Post-concussive symptom ratings and sleep disturbances
were obtained at 5 pre-defined time points following concussion (weeks 1,
2, 4, 8, 12), using the Post-Concussion Symptom Inventory (PCSI) and the
sleep item of the Pediatric Quality of Life Inventory, respectively. Symptom
severity and recovery trajectories were measured using delta scores on the
PCSI for each time point (post-injury symptoms minus retrospectively
assessed pre-injury symptoms). Linear mixed models were fitted sepa-
rately for the PCSI total score and the physical, cognitive and emotional
symptom subscales, adjusting for random participant effects. Model pre-
dictors included sleep, time, and time x sleep interaction. The model also
accounted for age, sex, maximum duration of previous concussion symp-
toms, prior diagnosis of developmental disorder, depression, anxiety, and
prior diagnosis of sleep disorders as they are known risk factors for pro-
longed recovery.
Results: A total of 591 participants were included in the analysis (mean
age¼12 years, SD¼3.3; 38% female). There was an overall improvement in
sleep scores over the 12-week period, with the sharpest improvement
occurring at the early stages, fromweek 1 to 2. The time x sleep interaction
was a significant predictor of recovery for both the PCSI total score and
physical subscale. More specifically, higher sleep improvements over time
were associated with greater reductions in post-concussive symptoms,
and this effect was most pronounced early in the course of recovery.
Furthermore, longer symptom duration from previous concussions, female
sex, anxiety, and the presence of developmental disorders were significant
predictors of higher global post-concussive symptom severity, while fe-
male sex and anxiety were significant predictors of higher physical
symptom severity. In addition, poor sleep and female sex were significant
predictors of higher cognitive and emotional symptom severity.
Conclusions: The present findings reveal that the evolution of sleep
changes over time is a strong predictor of post-concussion symptom re-
covery, particularly in the early stages following the injury. The temporal
relationship between sleep improvements and the alleviation of post-
concussive symptoms appears to be heavily driven by physical symptoms.
Nevertheless, sleep was also strongly linked to the cognitive and emotional
symptoms. This highlights the importance of protecting sleep during re-
covery from concussion in children and adolescents.
Acknowledgements:

A SURVEY AND INTERVIEW STUDY EXPLORING UK PRACTICING
PRIMARY CARE PROVIDERS’ MANAGEMENT OF CHRONIC INSOMNIA
IN CHILDREN

S. Hornsey 1, C. Hill 2,3, B. Stuart 1, I. Muller 1, H. Everitt 1. 1University of
Southampton, Primary Care, Population Sciences and Medical Education,
Southampton, United Kingdom; 2University of Southampton, Clinical and
Experimental Sciences, Southampton, United Kingdom; 3University Hospital
Southampton NHS Foundation Trust, Southampton, United Kingdom

Introduction: Chronic insomnia (CI), specifically behavioural insomnia, is
a common childhood sleep problem, with potential to impact many do-
mains for the child/family. Behavioural interventions are effective man-
agement approaches. Limited research has specifically explored the
management of CI in UK primary care. This study aimed to explore UK
primary care practitioners’ (PCP) views, knowledge, and practice for
managing CI in children � 5 years old.
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Materials and Methods: A mixed-methods study (online survey and
qualitative interviews). Participants were UK general practice PCPs such as
general practitioner doctors (GPs) and practice nurses, or community PCPs
such as health visitors (HVs) and nursery nurses. A link to an online survey
was distributed to general practice PCPs in multiple regions of England,
through one NHS trust to community PCPs, and in the community. The
survey included closed/Likert scale questions (using questions or basing/
adapting questions from existing published literature) and data were
analysed with descriptive statistics. Survey participants could express an
interest in taking part in a semi-structured interview. Transcribed in-
terviews were analysed based on reflexive thematic analysis.
Results: There were 355 survey participants. Of 319 who reported their
role, 76% were GPs, 9.7% practice nurses, 5.3% advanced nurse practi-
tioners, 2.2% HVs and 0.6% nursery nurses. 86.7% of participants agreed or
strongly agreed that CI impacts the children, and 97.4% the family. 90.8%
agreed or strongly agreed that it is important to use behavioural in-
terventions, compared to 21.5% for pharmacological interventions. CI is not
often discussed in consultation. For the likelihood of making individual
recommendations for 3 different age groups (<6 months, 6-12 months, 1-5
years), more than 85% reported ‘positive bedtime routines’ most of the /
every time, in comparison to less than 50% for any other recommenda-
tions. 68.9% did not know of other resources for parents. Knowledge and
confidence for the management of CI varied, and only 5.4% had received
teaching about this topic when training to qualify as a health professional.
80.3% of participants expressed interest for further training opportunities.
From 21 qualitative interviews (18 GPs, 3 HVs), findings were similar and
highlighted further detail. Although infrequent with GPs, discussion about
CI is more common with HVs, and GPs perceived some barriers to dis-
cussion/management in primary care. Participants also perceived general
practice to be more suited to general assessment, basic advice and sign-
posting, whereas HVs were also perceived as better suited to detailed
management. GP knowledge and confidence varied, and any knowledge
was generally due to personal experience instead of professional teaching.
GPs expressed an interest in suitable brief training opportunities.
Conclusions: It would be helpful to Increase GP knowledge/confidence for
managing paediatric CI by increasing GP training opportunities and
awareness of evidence-based resources for signposting families to. In GP
consultations, it would also be helpful to increase discussion about CI.
Acknowledgements: This study/project is funded by the National Institute
for Health Research (NIHR) School for Primary Care Research. The views
expressed are those of the author(s) and not necessarily those of the NIHR
or the Department of Health and Social Care.

CENTRAL SLEEP APNEA IN FULL TERM NEONATE AS AN INITIAL
PRESENTATION OF EARLY INFANTILE EPILEPTIC ENCEPHALOPATHY

M. Veeravigrom1, P.E. Jimenez 2. 1University of Chicago, Pediatrics, Chicago,
United States; 2University of Chicago, Sleep Medicine, Chicago, United States

Introduction: Central sleep apnea is a rare entity in full term neonate. It
can represent the first sign of several neurologic and non-neurologic dis-
orders. Genetic disorders, metabolic conditions and brain abnormalities
are also among the differential diagnosis in patients with this presentation.
The literatures have evolved overtime, and earlier diagnosis has allowed to
treatment of this entity, including new and advanced modalities of
ventilatory support medications. Genetic analysis allows us to detect the
conditions that responsible for the presence of central apnea in this
patient.
The authors present a case of severe central sleep apnea in a neonate,
discussing the findings of serial polysomnograms, genetic testing, differ-
ential diagnosis and some of treatment modalities approached during
illness of our patient.
Case report: Female patient born full term at 39 weeks via C section to a
23-year-old G2P2, pregnancy complicated by scant prenatal care. Apgar
score were 5 and 8 respectively. She was transferred to the NICU due to
respiratory distress requiring CPAP 5 cm of water. Despite no apparent
pulmonary cause, patient requiring persistent respiratory support and
NICU team was unable to wean the patient to room air. At 33 days of life,
she was on oxygen via nasal canula 0.7 L FiO2 21%. During physical exam,
her respiratory rate ranged from 21-44 breaths/minute, and her oxygen
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saturation was 92-100% while on oxygen. Her appearance showed no
distress, no noisy breathing, normal work of breathing, no retractions, and
normal sounds on auscultation. Her extremities showed right club foot.
Neurological exam demonstrated hypertonicity and exaggerated Moro
reflexes with excessive jitteriness. Patient underwent polysomnogram
which revealed severe central sleep apnea with apnea hypopnea index
(AHI)121.1/ hour and central apnea index (CAI) 116/hr. EEG recording
during the polysomnogram showed evidence of discontinuous back-
ground which was dysmature for age. Patient was started empirically with
caffeine 20 mg/kg as initial dose, continued by caffeine 10 mg/kg/day, as
well as continued with oxygen supply. On repeat polysomnogram on day
10 of therapy, we noted marked improvement of central sleep apnea (AHI
11.2/hr., CAI 10.8/hr.).
Patient later developed movements concerning for seizures, EEG showed
recurrent spasm-tonic seizures, with burst-suppression background
consistent with Early infantile epileptic encephalopathy (EIEE). Epilepsy
gene panel revealed a pathogenic variant in KCNQ2 gene (c.523G>T (p.
Val175Leu), heterozygous). Patient started on ox carbamazepine with the
addition of other antiepileptic medications for better seizure control.
Conclusions: Prompt diagnosis of central sleep apnea and etiology iden-
tification is the key for the successful treatment of this life threating
condition. The presentation in neonates is subtle and requires further
investigation, as the treatment of other conditions, as in this patient’s case
with EIEE. Multimodality treatments allow for a better outcome of central
apnea.
Acknowledgements: Wewould like to thank the sleep technicians and all
the staff in the Sleep disorders center, our neonatologists and epileptolo-
gists at the University of Chicago for their continuous support.

CHILDREN HOME UNATTENDED POLYSOMNOGRAPHY IN A TOWN
OFFICE PRACTICE: FEASIBILITY, QUALITY AND PATIENTS AND
CAREGIVERS’ SATISFACTION

R. Sauvagnac Quera 1, A. Millet Esteve 2, A. Narciso 1, R. Civelti 2, M.-A.
Quera Salva 1. 1UPNOS, Garches, France; 2AdSalutem, Barcelona, Spain

Introduction: Laboratory polysomnography is the gold standard to mea-
sure sleep objectively, however, is cumbersome as children and parents
sleep longer and with higher sleep quality at home than at the hospital
(Marcus 2014). Home unattended polysomnography (U-PSG) represents a
less stressful alternative for families, a more affordable sleep study type in
terms of resources and costs, as well as a potential option in reducing the
waiting lists burden.
The study objective is to present the feasibility, tolerance, and children
and parents’ satisfaction of U-PSG in a large series of children.
Materials and Methods: We conducted a retrospective analysis of home-
based consecutive children's U-PSGs between January 2018 and June 2021.
All parents read and signed an informed consent form. U-PSGwas installed
and analyzed following the AASM criteria with a Nox A1 poly-
somnographer at the doctor's office by a certified sleep technician. The
recording was made at home. In the morning, parents and children filled
out analog visual scales to assess their satisfaction with the home
recording (from 0 to 10, 10 being best) and parents’ preference to perform
the PSG at home (0) or at hospital (10). For each recording, global quality
(0-100%) of the study was generated.
Results: 363 consecutive children aged 8.9 ± 3.3 years (range 2 - 17 years)
underwent a U-PSG. The most important symptoms were snoring (42%),
awakenings (41%), fatigue (40%), and kicking (29%). 75 patients were
previously diagnosed of a ADD, ADHD or other learning disorders, and 12
with an epilepsy. PSG results with mean ± SD were: total sleep time 549.5
± 81.7min.; arousal index 11.7 ± 5.1 / hour; sleep efficiencywas 91.2±6.6 %;
N1: 5,5±3.1 %; N2: 51.0±5.9 %; N3: 20.3±4.8 %; REM 23.2±4.3 %. Mean
global quality of the PSG recording was 81.2%. Four out of 363 PSG
recording should be repeated because of technical problems. Mean par-
ent’s satisfaction with ambulatory recording was 9.0/10, mean children’s
satisfaction was 8.8/10 and most parents would prefer to perform a home
U-PSG rather than a hospital PSG (2.1/10). 347 patients had an AIH more
than 1 and 120 of the patients had more than 5 periodic leg movements
(PLMs) per hour of sleep. Among patients with ADD, ADHD or other
learning disorders, 90.7% had an AIH > 1, 38.7% had more than 5 PLMs per
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hour of sleep, and 34.7% had both.
Conclusions: The results of this study show the preference of parents and
their children for home U-PSG, provides further validity U-PSG in children,
by achieving very good quality of signals and allowing accurate diagnoses,
and reinforces the eventual potential usability of home U-PSG in children.
Reference: Marcus CL, Traylor J, Biggs SN, et al. Feasibility of Compre-
hensive, Unattended Ambulatory Polysomnography in School-Aged Chil-
dren. J Clin Sleep Med JCSM Off Publ Am Acad Sleep Med. 2014;10(8):913-918.

COMORBID INSOMNIA AND OBSTRUCTIVE SLEEP APNEA IN SCHOOL
AGE CHILDREN AND ADOLESCENTS: A DESCRIPTIVE ANALYSIS WITH
FOCUS ON POLYSOMNOGRAPHIC DATA

M. Meira e Cruz 1,2,3,4, D. Gozal 5, C. Salles 4, I. Rocha 6. 1Centro
Cardiovascular da Universidade de Lisboa, Lisbon School of Medicine, Sleep
Unit, Lisbon, Portugal; 2 European Sleep Center, Lisbon, Portugal;
3 Faculdade S~ao Leopoldo Mandic, Neuroimune Pain Interface Lab,
Campinas, Brazil; 4 International Center of Clinical Sleep Medicine and
Research, Bahiana School of Medicine and Public Health, Salvador, Brazil;
5University of Missouri, Department of Child Health, Missouri, United
States; 6Centro Cardiovascular da Universidade de Lisboa, Cardiovascular
Autonomic Function Lab, 1649-028, Portugal

Introduction: Insomnia and obstructive sleep apnea (OSA) are the most
common sleep disorders among the different age groups, and therefore
can co-occur. When insomnia and OSA co-exist (COMISA), they may
interact and mutually potentiate some of the downstream morbidities
associated with either one of these sleep disorders. Indeed, the risk of
cardiovascular and metabolic disorders (CMD) is often independently
associated with either insomnia or OSA, and such risk seems to be
aggravated in adult COMISA patients. However, there is a remarkable
scarcity of evidence regarding how COMISA may affect the pediatric
population. This study aimed to objectively assess Insomnia, OSA and
COMISA in a sample of school age children and adolescents, and evaluate
how anthropometric measurements including body mass index (BMI),
neck circumference (NC) and abdominal perimeter (AP) correlate with
each condition.
Materials and Methods: PSG recordings performed during 2019 in school
age children and adolescents living in Salvador, Brazil were retrieved, and
divided into otherwise healthy children (SL < 24 min and AHI <¼ 1), those
with objectively assessed insomnia (sleep latency - SL > 24 min), OSA
(AHI>1/hr TST) and COMISA (SL > 24 min and AHI>1).
Results: Among 60 children (53% males), 47 (73.4%) were school age
(31.7%, > 5 to 7 years; 46.7% >7 -12 years; 21.7% were a>12 years). In the
cohort, 29 children (48,3%) suffered from no sleep disorder, while 11
(18,3%) fulfilled clinical criteria for insomnia, 14 (23,3%) presented with
isolated OSA, and 6 children (10%) were diagnosed with COMISA. Patients
with COMISA were all from female gender and had longer sleep latencies
when compared with either insomnia, OSA or controls (54.0 min vs. 35.0
min vs. 3.8 min vs. 6.5 min, respectively; p¼0,001). Total sleep time (TST)
and sleep efficiency (SE) were also increased in COMISA groups compared
to all the other groups (p¼0,01); There were no significant differences
regarding BMI, NC and AP across the groups.
Conclusions:These preliminary findings suggest that pediatric COMISA
can be detected in the pediatric age range and appears to exhibit some
discernible PSG-related differences. Such findings justify more expansive
exploration of the epidemiology and clinical characteristics and morbid-
ities associated with COMISA in children.

COMPARISON OF POLYSOMNOGRAPHIC CHARACTERISTICS BETWEEN
LOW BIRTHWEIGHT AND NORMAL BIRTHWEIGHT CHILDREN IN THE
NORTHERN TERRITORY OF AUSTRALIA

T. Howarth 1,2, S. Heraganahally 2,3,4, N. Gentin 2,5,6, C. Jonas 7, B.
Williamson 5,6, S. Suresh 8,9. 1Charles Darwin University, College of Health
and Human Siences, Darwin, Australia; 2Darwin Respiratory and Sleep
Health, Darwin, Australia; 3Royal Darwin Hospital, Respiratory and Sleep
Medicine, Darwin, Australia; 4 Flinders university, College of Medicine and
Public Health, Adelaide, Australia; 5 Sydney Childrens Hospital, Sydney,
S194
Australia; 6University of New South Wales, Sydney, Australia; 7 The
Childrens Hospital, Westmead, Australia; 8Queensland Childrens Hospital,
Brisbane, Australia; 9 The University of Queensland, Brisbane, Australia

Introduction: Low birthweight (LBW, <2500g) is recognised as a signifi-
cant risk factor for a range of chronic health conditions and has recently
been implicated in the development of sleep disorders. However, infor-
mation on polysomnographic (PSG) characteristics in children born with
LBW has yet to be reported.
Materials and Methods: Demographic, clinical and PSG parameters of
children born LBW were compared against children born with normal
birthweight (>2500g, NBW) in a cohort of children attending paediatric
sleep laboratory in the Northern Territory of Australia between 2015 and
2020.
Results: One hundred and seventy-two paediatric patients had birth-
weight data available, (37% female, 30% Indigenous Australian). Of these,19
(11%) were LBW (median birthweight 2300 g (IQR 1713, 2410)). LBW
children had a significantly higher prevalence of obesity (33% vs. 14%),
though no other demographic features differed. LBW children showed a
significantly higher amount of time spent awake after sleep onset (125
minutes (IQR 54.4, 164) vs. 63.2 minutes (IQR 36, 107), p¼0.032) and a
significantly lower sleep efficiency than NBW children (78% (IQR 73, 83) vs.
84% (IQR 79, 90), p¼0.002) which held following adjustment for de-
mographic and clinical factors in multivariate regression.
Conclusions: LBW is associated with increased sleep disruption and
reduced sleep efficiency. This sleep health deficit may contribute to
development of chronic disease in this vulnerable population, and thus
should be monitored to provide avenues for early intervention.

CORTICAL HEMODYNAMIC CHANGES ASSOCIATED WITH SLEEP SLOW
WAVES IN SCHOOL-AGE CHILDREN

D. Bergamo 1, G. Handjaras 1, F. Petruso 1,2, F. Talami 3,4, E. Ricciardi 1, F.
Benuzzi 3, A.E. Vaudano 3,4, S. Meletti 3,4, G. Bernardi 1, M. Betta 1. 1 IMT
School for Advanced Studies Lucca, MoMiLab, Lucca, Italy; 2 Sant' Anna
School of Advanced Studies, Pisa, Italy; 3University of Modena and Reggio
Emilia, Department of Biomedical, Metabolic and Neural Sciences, Modena,
Italy; 4Azienda Ospedaliera Universitaria di Modena, Neurology Unit,
Modena, Italy

Introduction: Slowwaves (0.5-4 Hz), the most prominent EEG hallmark of
NREM sleep, undergo relevant changes as a function of experience-
dependent plasticity and maturational brain adaptations. Indeed, previous
scalp EEG studies showed that the maximal slow wave activity shifts from
posterior to anterior brain regions from childhood to adulthood, paral-
leling brain structural changes and the acquisition of behavioral and
cognitive skills. By using EEG and simultaneous event-related fMRI, we
recently demonstrated in adults that slow waves are associated with he-
modynamic changes in the bilateral somatomotor cortex, suggesting that
this region may play a key role in the generation and expression of slow
waves (Betta et al., NeuroImage, 2021). Here we sought to determine
whether slow waves of school-age children are associated with similar
hemodynamic changes relative to adults or are instead characterized by a
different (more posterior) cortical involvement in line with previous scalp
EEG findings.
Materials and Methods: We analyzed data collected from fourteen chil-
dren (12 males, age 6-11 yrs) with a diagnosis of childhood epilepsy with
centrotemporal spikes (CTS) who fell asleep during simultaneous EEG (32
electrodes) and fMRI (3T) recordings. EEG artifacts were removed using
EEGLAB (FMRIB-plugin and Independent Component Analysis). Sleep
scoring was performed according to standard criteria. Automated algo-
rithms were used to detect slow waves and spindles as described in pre-
vious work, while CTS were manually scored by two expert
neurophysiologists. Brain regions associated with slow wave occurrence
were identified through a voxel-wise regression that included CTS as a
regressor of no-interest. To exclude any potential confounding effects
related to the occurrence of sleep spindles another analysis was run
including these events as an additional regressor of no-interest. A within-
run permutation procedure (N¼1000) was used to estimate the strength of
BOLD-signal changes (z-score), and a mixed effect linear model was used
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for group-level analysis. A cluster correction procedure was implemented
to account for multiple comparisons.
Results: Slow waves were associated with significant (corrected p<0.05)
BOLD-signal decreases in bilateral somatomotor and parietal areas (right,
1138 voxels, x¼-36.6, y¼+22.8, z¼+48.3; left, 497 voxels, x¼+49.7 y¼+20.0
z¼+43.3). Similar results were obtained after the inclusion of spindles in
the model. A direct comparison of present results with those previously
obtained in adults (conjunction map, uncorrected p<0.01 in both datasets)
revealed areas of overlap within the bilateral somatomotor cortex (Betta et
al., NeuroImage, 2021). However, BOLD-signal changes observed in adults
tended to involve more anterior (frontal) areas, whereas, in children, they
extended more posteriorly, within parietal regions. No significant BOLD-
signal changes were found in thalamus, brainstem and cerebellum, where
a positive hemodynamic modulation was previously observed in adults.
Conclusions: Present findings are in line with evidence indicating that the
cortical distribution of sleep slow waves changes with maturation, from a
stronger parietal involvement in school-age children to a predominant
frontal one in adult individuals. However, they also suggest that the
somatomotor cortex could serve an important role for the expression of
sleep slow waves throughout the lifespan.

DAYTIME POLYSOMNOGRAPHY IN CHILDREN: A USEFUL TOOL?

R.C. Mateo Montero 1, A. Gomez-Dominguez 2, A. Diaz-Cid 3, A. Pedrerra-
Mazarro 4, I. S�aez Landete 5, G. Martin Palomeque 4. 1Hospital HM Nens,
Neurotoc, Barcelona, Spain; 2Hospital universitario Infanta Elena, Madrid,
Spain; 3Hospital virgen de lo lirios, Alcoy, Alicante, Spain; 4Hospital
universitario Ramon y Cajal, Madrid, Spain; 5Hospital Universitario Ramon
y Cajal, Madrid, Spain

INTRODUCTION: Nocturnal polysomnography (nPSG) is a useful tool and
the gold standard for the assessment of sleep architecture and sleep dis-
orders. However, nPSG may have some limitations: it is not widely avail-
able, it requires qualified staff and has a longer duration. This causes large
waiting lists and higher economic costs.
Daytime polysomnography (dPSG) could be an alternative to evaluate
sleep in children. It has less duration but with the same quality standards.
Nevertheless, little is known regarding children's sleep parameters during
daytime.
The aim of this work is to describe the different sleep parameters recorded
in daytime polysomnography in healthy children aged 1-6 years.
Materials and methods: We performed a retrospective and descriptive
study of 89 healthy children classified into 3 groups according to age (1-2,
3-4 y 5-6 years old) and who were studied using a daytime PSG, in our
Hospital (Ram�on y Cajal Hospital, Madrid) between 2019-2020. Patients
were excluded from the analysis if total sleep time were lower than 150
minutes or they documented obstructive sleep apnea (OSA), periodic leg
movement (PLM) or epilepsy during polysomnography.
We analyzed demographic data and polysomnographic measures such as
study duration, total sleep time, stage distribution (%), sleep efficiency,
sleep efficacy, arousal index and WASO (wake after sleep onset). We used
AASM diagnostic criteria to assess these measures.
RESULTS: Daytime PSG lasted an average of 240 minutes and mean total
sleep time was 207 minutes.
The percentage of total sleep time spent in sleep stages N1,N2, N3 and REM
were 5.83%, 26.68%, 46.02%, 21.48% , respectively. There were no differ-
ences between age groups.
The mean efficiency was 87,15%. The mean efficiency in the different age
groups (1-2, 3-4 y 5-6 years old) were 91.46%, 85.98%, 86.18%, respectively.
Also, total sleep time was higher in the group of 1-2 years old, which
means better efficiency and worse wake after sleep onset (WASO).
CONCLUSIONS: We have observed in this study that daytime PSG shows
values of sleep architecture similar to those observed in nPSG, regardless of
the age group. Moreover, a higher sleep efficiency is detected in the
younger age group (1-2 years)
Therefore, daytime PSG could be useful, and a screening alternative tool to
nPSG for sleeps disorders in children under 6 years.
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EFFECT OF A STANDARDIZED MASSAGE ROUTINE ON
POLYSOMNOGRAPHY IN EX-TERM INFANTS AT 4 MONTHS OF AGE: A
RANDOMISED CONTROL TRIAL

S. Ventura 1,2, S.R. Mathieson 1,2, M. O'Sullivan 2,3, J.M. O'Toole 1,2, V.
Livingstone 1,2, R.M. Pressler 4, G. Boylan 1,2. 1University College Cork,
Department of Paediatrics & Child Health, Cork, Ireland; 2 INFANT Research
Centre, Cork, Ireland; 3 Luxembourg Institute of Health, Cork, Ireland;
4 Institute of Child Health, Great Ormond St Hospital, London, United
Kingdom

Introduction: Massage is a form of environmental enrichment with
proven benefits for preterm health and brain maturation. However, there
is a paucity of evidence about the benefits of massage for term infants. The
dynamic development of sleep during early infancy is a valuable instru-
ment to assess brain maturation. This study investigates the effect of
routine parent-led daily massage on the sleep EEG of healthy term-born
infants at 4 months of age.
Materials and Methods: Healthy ex-term infants were recruited at Cork
University Maternity Hospital, Ireland. At 2 weeks of age, infants were
randomised to the control or intervention group; parents in the inter-
vention group were asked to perform the massage routine 3-times daily
and to keep a massage diary. For each infant, a daytime sleep EEG with
extra polysomnographic channels was recorded at 4 months and EEG
features measured. Sleep spindles were manually annotated on the EEG
over the left and right fronto-central regions. Mean frequency, Brain
Symmetry Index, synchrony and spectral power of the sleep spindles were
calculated with MATLAB R2020a. Spindle number and density were also
analysed. EEG quantitative (qEEG) features included measures of inter-
hemispherical connectivity, EEG power, discontinuity and spectral distri-
bution obtained through a bespoke Matlab Toolbox NEURAL. qEEG results
were compartmentalised into sleep stages and frequency ranges. A com-
parison of EEG features between groups was performed. Due to poor
compliance with the massage routine, a subgroup comparison of regularly
massaged participants (daily massage of �5 minutes for �4 days/week for
�10 weeks) and never-massage controls was also performed. Mann-
Whitney U test was used to compare sleep parameters between groups.
Results: EEGs of 179 infants were included in the analysis (intervention,
n¼83; control, n¼96). For sleep macrostructure and qEEG only infants
with a complete sleep cycle were included: intervention, n¼67; control,
n¼72. A total of 43093 spindles were recorded during the first cycle. Total
sleep time, first cycle sleep stage durations and, latencies to sleep and REM
did not differ between groups. In the main analysis, the intervention group
showed statistically higher spectral power in sleep spindles and overall
higher EEG magnitudes (range EEG and spectral power) across different
sleep stages and frequencies. Subgroup analysis confirmed main analysis
observations and showed statistically lower inter-hemispherical coher-
ence in the intervention group across various frequencies, predominantly
during NREM sleep states.
Conclusions: Routine massage during the first four months of life does not
alter cycle duration, and other sleep staging macrostructure features.
However, this study showed that routine massage is associated with
distinct changes in brain function that may suggest more advanced brain
maturation, including sleep spindles, EEG magnitude and coherence.
Acknowledgements: To all participating families and the BabySMART
team at the INFANT Research Centre.

EVALUATION OF A WOMB-LIKE SENSORY INTERVENTION TO IMPROVE
INFANT SLEEP

H. Karp 1, S. Balasubramanian 2. 1USC Keck School of Medicine, Los Angeles,
United States; 2Happiest Baby Inc., Los Angeles, United States

Introduction: Nearly half of parents (47%) report moderate to severe in-
fant sleep problems during the first six months of their child’s life. These
sleep problems can trigger a cascade of negative effects among caregivers
e including marital stress, postpartum depression and anxiety, obesity,
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breastfeeding failure, unsafe sleeping practices, illness, and failure at work.
Reducing infant sleep problems may significantly improve maternal
mental health and functioning of the entire family, although interventions
to improve infant sleep have demonstrated limited benefit. However,
parents have often observed that baby sleep is immediately extended
when the infant is rocked in a rocking chair or driven in a car. This
observation has been buttressed by multiple studies showing that three
womb-like stimuli e swaddling, white noise, and rhythmic motion e

improve infant sleep, soothe fussing, and have an additive benefit when
used in combination.
Materials and Methods: In this study, we compare infant sleep from birth
to six months of age occurring in traditional cribs and bassinets relative to
infant sleep in SNOO. The bed is a connected device and provides real-
time, continual data on the movement of the bed’s platform. Slow motion
of the platform indicates sleep and rapid motion occurs during fussing.
This study evaluates the aggregated, de-identified sleep logs across a
cohort of 72,649 infants ages 0-6 months to compare the total sleep
duration, longest sleep period, and number of sleep interruptions relative
to a compilation of 14 peer-reviewed studies of normative infant sleep
published over the past two decades.
The mean and standard deviation of each study was weighted by sample
size and combined to calculate sleep metrics for the reference population.
After filtering, mean and standard deviation of the three sleep metrics
were calculated by age of the baby in months. Welch’s T-test was used to
calculate significance values by comparing the means of sleep metrics
between SNOO babies and babies sleeping in traditional bassinets.
Results: For each month across the 6-month collection period, infants in
SNOO experienced significant improvements in longest sleep period and
total sleep duration (p<0.0005). Babies in SNOO also experienced signifi-
cantly fewer night wakings at months 2-6. On average, SNOO adds 1+ hour
of sleep per night during the first six months of life (p<0.0005).
Conclusions: These findings suggest that the responsive bassinet sub-
stantially improves infant sleep compared to babies sleeping in traditional
cribs or bassinets. By improving infant sleep, this intervention may sub-
stantially reduce negative health outcomes associated with poor sleep
quality among caregivers.
In the future, we must consider how technological advances can empower
new parents, including through the use of digitally-enabled, thoughtfully
designed tools to equip users with the most critical infant care skills and
supports they need.
Acknowledgements: This study received financial and administrative
support from Happiest Baby, Inc.

EVALUATION OF THE NOVEL SITUATIONAL SLEEPINESS SCALE FOR
CHILDREN WITH NARCOLEPSY

L. Edwards 1, O. Osayimwen 1, J. McCubbin 2, C. Hill 1,2,3. 1University of
Southampton, Faculty of Medicine, Southampton, United Kingdom;
2University Hospital Southampton, Southampton Children's Hospital,
Southampton, United Kingdom; 3University of Southampton, School of
Clinical and Experimental Sciences, Southampton, United Kingdom

Introduction: Monitoring of narcolepsy treatment response requires
regular self-report of hypersomnolence. The Epworth Sleepiness Scale
adapted to children (ESS-CHAD), is widely used for this purpose. The novel
Situational Sleepiness Scale (nSSS) was designed to address limitations of
the ESS-CHAD, specifically to:
1. Measure fluctuations of sleepiness across the day
2. Rate sleepiness according to the child’s usual, rather than prescribed,
activities
3. Improve intelligibility for children through a visual analogue scale.
Aims:
� To gain structured feedback from children with narcolepsy, their parents
and sleep centre clinicians on the strengths and weaknesses of the nSSS
compared to the ESS-CHAD.
� To test children’s ability to correctly interpret the visual analogue scale
(VAS) and the language used in the scale to describe sleepiness.
Methods: The study was advertised by Narcolepsy UK and Sleep Disorders
Australia. Parents and children took part in semi-structured interviews
over Microsoft Teams. The nSSS design was assessed using a cognitive
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interview approach. Children ranked the VAS and sleepiness language
using an interactive whiteboard. Interviews were transcribed and ana-
lysed. Clinicians gave feedback through a structured Microsoft forms
questionnaire. Semantic thematic qualitative analysis identified key ob-
servations and opinions.
Results: Seven parents and four children, (aged 12-14 years), were inter-
viewed. Eight clinicians with a combined experience of treating over 400
children with narcolepsy, completed the questionnaire. There was a uni-
versal preference across both clinicians and families for the nSSS which
was viewed as more child-friendly and easier to complete. For example,
one parent stated: ‘kids are more drawn to images than words; a picture
says a thousand words.’ The clinicians also preferred that the nSSS
captured fluctuations in sleepiness across the day commenting: ‘really
useful to log a detailed record of the changes in sleepiness throughout the
day. This is particularly useful to help with decisions about changes in
treatment.’ Minor formatting suggestions were made. The VAS and lan-
guage used were understood by all children.
Conclusions: With minor adaptations, the scale has face validity. There
was enthusiasm for this scale to be used clinically. Reliability and validity,
compared with neurophysiological measures of sleepiness, should now be
assessed.
Acknowledgements: We are grateful to the British Paediatric Sleep Soci-
ety, Narcolepsy UK and Sleep Disorders Australia, in particular Nicola Rule
and Michelle Chadwick, for their efforts in advertising the study and to all
the families and clinicians for taking part.

EXPOSURE TO SCREENS AND CHANGES IN TODDLERS’ SLEEP DURING
COVID ERA

W. Hasiyan Nawattha 1, A. Scher 1. 1University of Haifa, Counseling and
Human Development, Haifa, Israel

Introduction: The usage of electronic devices among very young children
is common (Rideout et al., 2011). Exposure to small touch screens
including tablets and smartphones, is rapidly growing in infants and
toddlers (Ahearne et al., 2016). The diverse influences are a growing
concern as multiple risks to young children behavior and development
have been demonstrated (IBD,2021), including toddlers' sleep (Sonia et al.,
2019). Coping with the Covid-19 has caused considerable disruption to
families as parents were forced to stay at home and childcare settings were
closed. One of the outcome of these circumstances is increased usage of
digital devices (BMJ,2021) - a concern for child health and development
(BMJ, 2020). Evidence from previous socio-historical events highlights that
the young children are susceptible to severe and land long lasting effects
(Aprile & Rashmita, 2020). The objective of our study was to (a) address
changes in screen-time and in sleep habits during the pandemic and (b)
examine the link between changes in screen-time and sleep habits. We
predicted that increase in exposure to screens will be associatedwith sleep
disruption.
Materials and Methods: The sample comprised of 233 mothers and their
children ages 2- to 4-years, with no known developmental or health
problems; the samplewas recruited, from the Arab sector in Israel, through
announcements placed in social media groups. Mothers completed, online,
3 tools: Demographic background, ISQeInfant Sleep Questionnaire, and
Children’s screen-time questionnaires. Data collection took place during
June 2021, about 18 months after the outbreak of the coronavirus
pandemic and following several periods of quarantines and other dis-
ruptions of nursery schools and small home-based daycare settings.
Results: In response to screen-related changes, 30% reported no change,
2% reported a decrease and the majority (68%) reported an increase (30%
marked a large increase) in screen-time compared to the pre-pandemic
period. As to sleep-habits, about half of the mothers (48%) reported
changes (25% thought the changes were small, whereas 23% marked
“moderate” to “major” changes. In examining the link between the in-
crease in screen time and the co-related sleep changes, it was found that
(a) even as small increase in screen-time was associated with a later sleep
onset;(b) moderate increase was associated not only with later sleep onset
but also with more naps. Finally, large increase in screen-time was asso-
ciated with multiple changes in the child’s nocturnal sleep habits
(p<0.001).
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Conclusions: It was found that two out of three toddlers had increased
screen-time and that this increase was significantly associated with more
screen time was significantly increase most of them also reported that the
coronavirus period also affected their children’s sleep routine, such as a
later bedtime. Given the importance of good sleep to child development in
general, and to learning and emotional regulation in particular, parents
and clinicians should be aware of these risks. It is the task of professionals
to develop intervention programs to support parents and their children
during the present challenging era. More studies in diverse cultures and
age groups are called for.
Acknowledgements:

GENDER AND RUMINATION AS PREDICTORS OF EMOTIONAL AROUSAL
AFTER SLEEP RESTRICTION IN PRE-PUBERTAL CHILDREN

A. Cifre 1, J. Kim 1, C. Alfano 1. 1University of Houston, Psychology, Houston,
United States

Introduction: There is an abundance of evidence that poor sleep predicts
negative behavioral, emotional, academic, and physical health outcomes in
children. However, sleep loss is not universal in its negative effects and
may look differently among individuals with different cognitive response
styles including those who are more likely to ruminate. Little is known
however about rumination among pre-pubertal children including
whether a ruminatory cognitive response style predicts emotional re-
sponses to sleep loss. The current study examined these relationships
including the potential moderational role of gender since females are
known to ruminate more than males.
Materials and Methods: A sample of 53 healthy, pre-pubertal children (7-
11 years) completed emotional assessments in the lab when rested and
after two nights of sleep restriction (7h and 6h, respectively) monitored
with objective sleep measures. At baseline, participants completed ques-
tionnaires including the Children’s Response Styles Scale (CRSS) used to
measure tendency for rumination. Subjective reports of arousal were
measured using the Self-Assessment Manikin (SAM) in response to a series
of positive, neutral, and negative images from the International Affective
Picture System (IAPS). We conducted a moderation analysis using multiple
linear regression to examine whether rumination scores predicted
emotional arousal ratings and whether rumination and gender had an
interactional effect.
Results: After sleep restriction, children with greater CRSS rumination
scores showed significantly less arousal in response to neutral (Beta ¼
-0.57, p < .001) but not positive (Beta¼ -0.23, n.s) or negative (Beta ¼ -0.17,
n.s) IAPS images. There were no main or interaction effects based on
gender.
Conclusions: Although previous research has found rumination to medi-
ator the relationship between sleep problems and anxiety among teens, to
our knowledge, there have been no studies examining rumination in
relation to sleep in pre-pubertal children. Our findings suggest that
rumination does not predict responses to 'emotional stimuli' (e.g., negative
and positive IAPS images) after sleep loss among pre-pubertal children, but
may serve to distract children from non-emotional stimuli.
Acknowledgements: N/A

HOW DO CHILDREN AND ADOLESCENTS OF SEPARATED PARENTS
SLEEP? AN INVESTIGATION OF CUSTODY ARRANGEMENTS, SLEEP
HABITS, SLEEP PROBLEMS, AND SLEEP DURATION IN SWEDEN

A. Norell-Clarke 1,2,3, J. Turunen 4,1,5, C. Hagquist 6,1. 1Karlstad University,
Karlstad, Sweden; 2Kristianstad University, Kristianstand, Sweden; 3 €Orebro
University, €Orebro, Sweden; 4 S€odert€orn University, Stockholm, Sweden;
5 Stockholm University, Stockholm, Sweden; 6Gothenburg University,
Gothenburg, Sweden

Introduction: An increasing number of children and adolescents divide
their time between their separated parents' homes. Although marital
conflict is disadvantageous for children's sleep, little is known about how
children of separated parents sleep. The objective was to investigate the
association between children's custody arrangements and sleep habits and
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sleep initiation difficulties.
Materials and Methods: Cross-sectional questionnaire data from the 2013
Health Behaviours of School-aged Childrenwas used. The sample included
over 7000 adolescents (50% girls), aged 11-15. Nuclear families were used
as a reference in all analyses. The sleep issues were defined as follows: Less
than 7 h of sleep ¼ insufficient sleep; sleep initiation difficulties >1 per
week ¼ insomnia; bedtimes after 11 pm ¼ late bedtimes; more than 2h
variability between weekend and weekday bedtimes ¼ jetlag. Short sleep
duration, insomnia, late bedtimes and jetlag were respectively used as
outcomes from regression analyses where custody forms, gender, and
family affluence were used as predictors.
Results: The results show differences by custody arrangement, but they
are not uniform across the dependent variables. Children and adolescents
in sole maternal custody were less likely to sleep as much as recom-
mended (P < .001), more likely to have late bedtimes (P < .001), report
sleep initiation difficulties (P < .01) and to report social jetlag between
school mornings and weekends (P < .05) compared to those in 2-parent
families. Shared physical custody was associated with a higher likelihood
of late bedtimes (P < .05) and sleep initiation difficulties (P < .05)
compared to those in 2-parent families, but not of sleeping less than rec-
ommended or reporting social jetlag. Less-than-equal sharing was
generally associated with worse sleep than in 2-parent families.
Conclusions: As custody arrangements seem to be associatedwith sleep, it
is important to understand the mechanisms behind the findings.
Acknowledgements: This work was supported by Forte: the Swedish
Research Council for Health, Working Life and Welfare (grant numbers:
2012e1736 & 2016-00511).

IMPACT OF COVID-19 PANDEMIC ON THE SLEEP OF HEALTHCARE
WORKERS’ OFFSPRING

F. Paix~ao 1, S. Grilo 1, L. Castello-Branco Ribeiro 1, M. Leiria Carvalho 1, H.C.
Loureiro 1. 1Hospital Prof. Doutor Fernando Fonseca, Serviço de Pediatria,
Departamento da Criança e do Jovem, Lisbon, Portugal

Introduction: The COVID-19 pandemic led to work overload in health care
workers (HCW) either in the form of COVID-19 related or non-related
work. COVID-19 related work is associated with increased anxiety levels
and, in some cases, a shift in family dynamics. The aim of this study was to
evaluate the impact of this supplementary work and, specifically, COVID-
19 related supplementary work in the sleep of HCW offspring in our
hospital.
Materials and Methods: A cross-sectional, anonymized, self-reported,
online questionnaire survey regarding the period of january tomarch 2021
was conducted at a level 2 hospital. SPSS was used for statistical testing
(Chi-square test or Fisher’s exact test).
Results: 97 HCW were included, 160 offspring younger than 18y, of which
84% were male, with a median age of 7 years [0-17y].
As for parental perceptions regarding their offspring’s sleep: 40.0% of the
HCW offspring sleep less than desirable, 36.9% take longer to sleep than
desirable, 21.9% wake up earlier than desirable and 18.9% wake up more
often during the night than desirable.
The majority of all HCW offspring: watch 1-4h/day of screen time (57.5%),
mainly before 8pm (82.5%); have their bedtime before 9pm (83,1%) with
low bedtime resistance; lie in bed for 8h or more (93.3%) and practice
physical exercise before 6pm (57.5%).
During the COVID-19 pandemic, HCW with supplementary work (n¼97)
managed to maintain their offspring’s sleeping habits, namely lower
bedtime resistance, physical exercise before 6pm and 1-4h/day of screen
time. Specifically, in the COVID-19 supplementary work group (n¼56),
HCW managed to keep their offspring’s bedtime consistent.
In the non supplementary work group (n¼63) a difference was found
between HCW with COVID-19 related work, when compared to HCW
without COVID-19 related work. The group with COVID-19 related work
(n¼29) managed to keep their offspring’s sleeping habits, namely lower
bedtime resistance, physical exercise before 6pm; screen time 1-4h/day,
and before 8pm. However, those who didn’t work in COVID-19 areas
(n¼34) showed worse sleeping habits, with higher bedtime resistance,
physical exercise after 6pm and screen time �5h/day.
Conclusions: Globally, HCW perceive their offspring’s sleep quality as
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poor. Surprisingly, during the COVID-19 pandemic, HCW with supple-
mentary work did not exhibit poorer sleep hygiene. Specifically, HCWwith
COVID-19 related supplementary work did not exhibit poorer sleep hy-
giene. Poorer sleep hygiene was observed in the offspring of HCWwithout
supplementary work and without COVID-19 related work. A wider sample
size could improve outcome fiability.

IMPACT OF SLEEP DISTURBANCES IN JUVENILE FIBROMYALGIA
SYNDROME

L. Chiarella 1, C. Malattia 1,2, M. Sansone 1, A. Pistorio 3, C. Lavarello 1, M.
Carpaneto 4, R. Ferri 5, L. Nobili 1,6. 1University of Genoa, Department of
Neurosciences, Rehabilitation, Ophthalmology, Genetics, Maternal and Child
Health (DINOGMI), Genoa, Italy; 2 IRCCS Giannina Gaslini Pediatric
Institute, Paediatric Rheumatology Department, Genoa, Italy; 3 IRCCS
Giannina Gaslini Pediatric Institute, Epidemiology and Biostatistics Unit,
Genoa, Italy; 4 SS. Antonio e Biagio e Cesare Arrigo Hospital, Child
Neuropsychiatry Unit, Alessandria, Italy; 5Oasi Institute for Research on
Mental Retardation and Brain Aging (IRCCS), Department of Neurology I.C.,
Sleep Research Centre, Troina, Italy; 6 Epidemiology and Biostatistics Unit,
Child Neuropsychiatry Unit, Genoa, Italy

Introduction: Sleep disturbances are a well-known part of the clinical
spectrum of fibromyalgia (FM), a disabling condition characterized by
musculoskeletal pain, fatigue, mood disturbances and many other symp-
toms that impact greatly the patients‘ quality of life. In contrast to adults,
Juvenile Fibromyalgia Syndrome (JFS) has been investigated less exten-
sively from the sleep viewpoint.
Materials and methods: Rheumatologic symptoms’ severity, neuropsy-
chiatric features, and sleep characteristics of a sample of 25 consecutive
outpatients with JFS aged 12-19 years were assessed using both objective
and subjective validated scores. Objective sleep parameters were evalu-
ated using polysomnography. Moreover, we investigated the distribution
of N3 during the night calculating the “N3 distribution index” defined as
([number of epochs of N3 in the first half of SPT ‒ number of epochs of N3
in the second half of the SPT]/total number of N3 epochs). All these vari-
ables were also extracted from a population of 27 age-matched control
subjects. Mann-Whitney U test was used for comparison of quantitative
data; non-parametric Spearman's correlation coefficient was used for
correlations analysis; multiple regression models for different outcomes
were finally performed.
Results: Nonrestorative sleep was reported by nearly all patients. Poly-
somnographic variables were compared between JFS patients and control
group. JFS patients showed a significant longer Sleep Period Time
(p¼0.004) and an increased wake time after sleep onset (p¼0.026)
compared to healthy peers. No differences in sleep efficiency, number of
arousals and sleep latency were found between the two populations.
Although the time spent in N3 sleep stage did not differ between patients
and control group, the N3 distribution index was significantly lower in JFS
patients than in the control group (p¼0.018), indicating a more pro-
nounced distribution of N3 sleep during the second part of the night.
Subjective poor sleep quality and daytime sleepiness were related to
bodily distribution of pain, increased symptom severity scale, depressive
symptoms, fatigue and symptoms severity upon awakening. Reduced N3
sleep stage was related to symptoms’ severity and depressive symptoms.
Finally, the N3 distribution index correlated to depressive symptoms and
irritability. Based on the results of multiple regression analyses, pain dis-
tribution was predicted by subjective poor sleep quality (b¼ -0.322,
p¼0.035), whereas depressive symptoms were predicted by both subjec-
tive poor sleep quality (b¼ -0.317, p¼ 0.04) and objective PSG measures
(N3 min: b¼ -0.065, p¼0.032).
Conclusions: This study confirms that sleep complaints and sleep alter-
ations are a key hallmark of JFS and provides important insights on the
impact of sleep disturbances on other relevant clinical domains of the
disease, such as pain and depression. However, despite patients’ poor
subjective sleep assessment, objective sleep macrostructure is preserved
when compared to healthy subjects and only few polysomnographic var-
iables are significantly different; more specifically, N3 sleep distribution is
significantly altered in JFS patients, with a higher representation during
the second part of the night, thus suggesting an impairment in the
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physiological release process of homeostatic drive to sleep. This last phe-
nomenon may also explain the non-restorative sleep sensation com-
plained by patients upon awakening.

INTERACTIONS BETWEEN SLEEP AND GUT BACTERIA IN HEALTHY
DEVELOPING INFANTS

S. Schoch 1,2, J.L. Castro-Meija 3, L. Krych 3, W. Kot 3, B. Leng 3, M. Kohler 1, R.
Huber 4,5, G. Rogler 1, L. Biedermann 1, J.-C. Walser 6, D. Nielsen 3, S.
Kurth 1,7. 1University Hospital Zurich, Zurich, Switzerland; 2University of
Zurich, Zurich, Switzerland; 3University of Copenhagen, Copenhagen,
Denmark; 4University Children's Hospital Zurich, Zurich, Switzerland;
5University of Zurich, Psychiatric Hospital, Zurich, Switzerland; 6 ETH
Zurich, Zurich, Switzerland; 7University of Fribourg, Fribourg, Switzerland

Introduction: Healthy infant development is driven by the maturation of
different physiological processes. Two crucial processes are the establish-
ment of sleep rhythms and the growth of a complex holobiontic ecosystem
with gut bacteria. Studies have shown a bi-directional link between sleep
andgut bacteria in animalmodels andhuman adults. However, no studyhas
investigated how these two processes are linked in the first year of life nor
how they contribute to healthy behavioral development.
Materials and Methods:We quantified habitual sleep (actigraphy-derived
sleep composites SleepDay, SleepNight, SleepTiming, SleepVariability, and
SleepActivity), gut bacteriamarkers (16S rRNAgeneprofiling for computing
bacterial diversity, enterotype, and bacterial maturation index), and
behavioral development (Ages andStagesQuestionnaire) in 162 infants at 3,
6 and12months of age.Withmultilevel and regressionmodelsweanalyzed
links between habitual sleep and gut bacteria, with random intercept cross-
lagged panel models we evaluated interactions with behavioral develop-
mental outcomes. Furthermore, in a subset of 32 6-months-old infants, we
collected high-density EEG data during the first 2-h of nighttime sleep to
quantify slow-wave activity, theta power, and sigma power.
Results: We found evidence of a sleep-gut link: daytime sleep (Sleep Day)
wasnegatively linked to gut bacteria diversity (p¼ 0.02), andnighttime sleep
fragmentation (Sleep Activity) was positively linked to bacterial maturation
index (p ¼ 0.03) and enterotype (p ¼ 0.048). Sleep Variability was linked to
enterotype patterns (p¼ 0.02). We also found evidence of a sleep-brain-gut
link: The two enterotypes differed in slow-wave activity (p ¼ 0.02).
Lastly, we found associations between both gut bacteria and habitual sleep
and behavioral development both at the same age and predictive for later
ages. General patterns revealed that habitual sleep was associated more
strongly with personal-social development, with daytime sleep showing
most associations. Gut bacteria were associated mainly with gross motor
development, with bacterial diversity showing most associations.
Conclusions: We find novel evidence for a sleep-brain-gut link in infants
that is relevant for behavioral development. This research provides sleep
and gut bacteria targets as fundamental anchors for non-invasive modi-
fication to promote healthy development. Considering that many adult
diseases root in early childhood, early interventions can improve lifelong
health.
Acknowledgements: This research was funded by the University of Zurich
(Clinical Research Priority Program “Sleep and Health”, Forschungskredit
FK-18-047, Faculty of Medicine), the Swiss National Science Foundation
(PCEFP1-181279, P0ZHP1-178697), Foundation for Research in Science and
the Humanities (STWF-17-008), and the Olga Mayenfisch Stiftung. We
thank the parents and infants for participating in our study.

LESSONS FROM THE COVID-19 SHUTDOWN: THE WAITLIST CHALLENGE
& INSIGHTS IN OVERMEDICATION PATHWAYS

O. Ipsiroglu 1,2, S. McWilliams 2, R. Boldut 2, J. Bhathella 2, D. Elbe 3, D.
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Behaviours Research Lab, BC Children's Hospital Research Institute,
Pediatrics, Vancouver, Canada; 3Division of Child and Adolescent
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Canada



Abstracts Sleep Medicine 100 (2022) S1eS307
Introduction: With exponentially increasing waitlists for sub-specialty
services, the COVID-19 pandemic is magnifying existing gaps in service
delivery and illuminating crucial challenges, which need to be revisited e

one of the affected domains being sleep/wake-medicine. As such, we
aimed to: (1) characterize patient load of a sleep/wake-behaviour clinic
located in a child/adolescent psychiatry before and during the pandemic,
(2) identify risk-factors, which could be targeted at the referral level, and
(3) understand the needs of children and parents’, and offer more indi-
vidualized support.
Materials and Methods: In a quality improvement project, five 35+ hour
weeks of ambulatory one-to-one service delivery for children and ado-
lescents with neurodevelopmental and -psychiatric disorders (aged 2-19
years), prior to- and during the clinical shutdown were analyzed for: (a)
the documented amount of time required for new and follow-up assess-
ments, and (b) risk-factors requiring in-person/phone follow-up assess-
ments. After implementing a restructured intake process with qualitative
exploratory- and quantitative validated questionnaires, we revisited clin-
ical care via virtual home visits, and assessed medication strategies
implemented by sub-specialists in the community.
Results: Before COVID-19, 81 patient encounters scheduled over five
weeks required on average 2.4 hours (165 hours in 24 workdays; without
time allocation for breaks, additional administrational tasks and CME
events). 18/81 patients were ‘red-flagged’ (defined as 911-call eligible at
any clinical worsening, needing on average 2-3x more allocated time per
patient). After implementing the revised intake and triage: (a) The number
of red-flagged patients increased by 79%; (b) 108 patient encounters
(+33%) were conducted via Telehealth (incl. short follow-ups by ad hoc
phone calls); (c) preparation and assessment time was reduced by a third;
new patient encounters increased by 60% and follow-ups were reduced by
32%. Further, we analyzedmedication strategies in 41 consecutive patients.
81% had been medicated for disorders of initiating and maintaining sleep
(39/41) and sleep/wake-transition disorders (37/41). In 17/41 (41%) pa-
tients, medications for initiating sleep (e.g. melatonin) were often used in
combination with other sleep medications (e.g., clonidine; with up to a
maximum of 6 medications) and psychotropics (stimulants: 24%; SSRIs:
22%; antipsychotics: 15%). 24/41 (59%) patients were subject to poly-
pharmacy. Among symptomatic patients, only 3/40 and 1/22 patients with
symptoms of RLS-induced insomnia and SDB were on iron supplementa-
tion and a nasal spray, respectively.
Conclusions: Regarding patient care, the QIQA-project helped us to revisit
service delivery and change clinical processes, which resulted in a reduc-
tion of preparation/assessment time and allowed for the timely identifi-
cation of at-risk patients. The new triage concept also allowed us to make
evidence-based first line treatment recommendations during the wait
time, before the assessment. Further, several main themes were identified
and extracted in this QIQA-project: (1) unsuccessful treatment of intractable
chronic insomnia, despitemultiple therapeutic attempts that often build on
off-label medication trials, (2) lacking implementation of first line thera-
peutic measures, and (3) compromised family coping skills, affecting adher-
ence to suggested non-pharmacological interventions, ultimately resulting
in further medication trials.

LINKS BETWEEN PARENTAL EDUCATION, INFANT NIGHTTIME SLEEP
DURATION, AND PARENTAL CONFIDENCE IN MANAGING INFANT SLEEP

N. Barnett 1, M. Lucchini 2, S. Thakur 1, W. Fifer 3. 1Nanit, Research, New
York, United States; 2Columbia University, New York, United States;
3Columbia University/New York State Psychiatric Institute, New York,
United States

Introduction: Parental confidence has been linked to improved child
outcomes, as well as better overall parental health and wellbeing. The
determinants of parental confidence in the context of their infants’ sleep
are not well understood. This study aimed to examine the associations
between parental confidence and sleep among parents of infants who use
a commercially available video sleep monitor and an associated mobile
sleep health application.
Materials and Methods: This study was approved by the Institutional
Review Board of New York State Psychiatric Institute (NYSPI). Parents of
576 US infants (age 9.13±1.8 months, 49.6% male) were recruited for this
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study from the active customer base of Nanit sleep monitoring system. The
Nanit system, a commercially available auto-videosomnographic device,
includes a personalized, data-driven app that assists parents in under-
standing their infant’s sleep health and offers tips and recommendations
for improved sleep health. Parents were asked to complete the The Brief
Infant Sleep Questionnaire-Revised (BISQ-R) and demographic questions
via RedCap (75.8% mothers, 23.6% fathers, 0.5% other). The BISQ-R includes
parent-reported sleep metrics, a Likert-scale question about the parent’s
self-reported confidence in dealing with their infant’s sleep as well as a
question asking whether they perceive their infant’s sleep as a problem.
Results: The majority (87%) of parents reported that they were very
confident or somewhat confident in managing their infant's sleep and only
17.2% reported they perceived their infant as having a sleep problem.-
Parents reported their infant’s average nighttime total sleep time (night-
time TST) was10.68±1.26 hrs and their infant’s average bedtime was
7:30pm±0.86 hr. Infants’ nighttime TST differed by parents’ education
level, wherein infants of parents with a high school education slept
significantly less (10.1+1.7hrs) than infants of parents with some college or
a college degree (10.7±1.7 hrs, p¼0.003) and infants of parents with a
graduate level education (10.7±1.7 hrs, p¼ 0.001). There were no signifi-
cant differences in parental confidence or parental perception of their
infants having a sleep problem among parents with different education
levels.
Conclusions: Our findings demonstrate that parents with access to the
personalized sleep health information provided by the Nanit sleep system
reported being confident in managing their infants’ sleep. Infants of par-
ents with college or graduate level education had longer nighttime TST
than infants of parents with a high school education.Parental education
was not significantly associated with their confidence in managing their
infant’s sleep.Future studies should include additional socio ecological
factors to further examine influences on infants’ sleep health. Additionally,
further work will aim to determine the influence of the Nanit system on
parental confidence considering the higher levels reported in this sample
than have been reported previously in a similar sample.
Acknowledgements: This study was conducted in collaboration between
Nanit and NYSPI.

LONGITUDINAL ASSESSMENT OF SLEEP STRUCTURE AND EXECUTIVE
FUNCTIONS IN TYPICALLY DEVELOPING CHILDREN AND DRUG-NAÏVE
CHILDREN DIAGNOSED WITH ADHD

I. Sakhelashvili 1, I.G. Campbell 2, T. Basishvili 1, M. Eliozishvili 1, T.
Tchintcharauli 3, N. Oniani 1, S. Khaburzania 1, T. Shetekauri 1, I.
Feinberg 2, N. Darchia 1. 1 Ilia State University, Tengiz Oniani Laboratory of
Sleep-Wakefulness Cycle Study, Tbilisi, Georgia; 2University of California,
Department of Psychiatry and Behavioral Sciences, Davis, United States;
3 Ilia State University, Child Development Institute, Tbilisi, Georgia

Introduction: Sleep problems, sleep-wake instability and impaired
cognitive functioning are common in children diagnosed with attention
deficit hyperactivity disorder (ADHD). Research findings, primarily from
cross-sectional studies, are inconclusive regarding ADHD-related differ-
ences in sleep macrostructure. The age-related changes in sleep organi-
zation in children with ADHD, as well as longitudinal association of sleep
and executive functioning, have not yet been investigated. Herewe present
data from the longitudinal study of the maturational trajectories of sleep
architecture and cognitive functions in drug-naïve children diagnosed
with ADHD and typically developing children followed from about 12 to 14
years, age range of most rapid developmental electroencephalogram
changes.
Materials and Methods: Nine ADHD children (combined presentation,
DSM-V criteria, mean age 12.39±0.61 years at the first measurement)
without any additional comorbid condition or sleep-disordered breathing
problem, and nine typically developing controls (12.07±0.35 years) were
recruited. There were no major differences in overall cognitive perfor-
mance between the two groups. All subjects underwent an adaptation
night and all night polysomnography (PSG) twice yearly at the Laboratory.
Actigraphy devices/sleep diaries documented sleep-wake schedules. Ex-
ecutive functioning was assessed by the Comprehensive Executive Func-
tion Inventory (CEFI, parent form). Data from 4 recording time-points were
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analysed with mixed effects analysis for the PSG data and with repeated
measures ANOVA for the executive functioning data.
Results: Comparison of the PSG between the ADHD and control groups
showed that the ADHDgrouphad significantly (p<0.01 for all) lower time in
bed (mean ADHD vs. control, 518.2 vs. 552.3 min), total sleep time (TST,
481.1 vs. 523.0min), and stage N2 duration (242.2 vs. 277.0min). Expressed
as percent of TST, stage N2 duration was lower and stage N3 duration was
higher in the ADHD group (p<0.05 for both). Latency to REM sleep was
shorter in the ADHD group (68.8 vs. 78.8 min, p<0.05). Sleep efficiency,
wake after sleep onset, N1 duration, N3 duration, REM sleep duration, and
the number of awakenings did not differ between groups (p>0.1 for all). N3
duration and N3 as a percent of TST decreased with age (p<0.001 for both)
and N2 as a percent of TST increased with age (p<0.001). There were no
group differences in the age-related changes in any sleep structuremeasure
(age by group interaction p>0.2 for all). Children with ADHD had poorer
executive functions. CEFI full scale and all subscaleswere significantly lower
in the ADHD group, without significant recording by group interaction for
any scale. The correlation between CEFI full scale and sleep structure vari-
ables were not significant for any recording session.
Conclusions: Sleep duration is shorter in drug-naïve children with ADHD
due to the shorter stage N2 duration. Other than sleep duration and REM
latency, sleep macrostructure is basically similar between groups and age-
related changes do not differ between groups. Childrenwith ADHD exhibit
similar developmental trajectories but constantly poorer executive func-
tioning compared to the typically developing children, suggesting a
developmental lag.
Acknowledgements: The studywas supported by Shota Rustaveli National
Science Foundation Research Grant - FR17_94

MAXILLARY EXPANSION AS TREATMENT OF NASAL OBSTRUCTION
RESISTANT TO OTHER TREATMENTS IN CHILDREN

C. Calvo-Henriquez 1, S. Liu 2, P. Martínez-Seijas 3, S. Martins-Neves 4, C.
Martin-Martin 1. 1Hospital Complex of Santiago de Compostela,
Otolaryngology, Santiago de Compostela, Spain; 2 Stanford Medical Center,
Sleep Clinic, Redwood City, United States; 3Hospital Complex of Santiago de
Compostela, Oral and Maxillofacial surgery, Santiago de Compostela, Spain;
4MyFace Clinics and Academy, Orthodontics, Lisbon, Portugal

Objective: maxillary constriction is both cause and consequence of nasal
obstruction. Consequently, pediatric patients in otolaryngology consulta-
tion often suffer from nasal obstruction persistent after common causes of
nasal obstruction such as rhinitis or adenoid enlargement have been
treated. Maxillary expansion has demonstrated to diminish the nasal
resistance in non-selected patients. Therefore, it could be a treatment of
resistant nasal obstruction in children.
Methods: a consecutive case series of 16 pediatric patients with oral
breathing and confirmed nasal obstruction, without any other cause of
nasal obstruction apart from maxillary constriction were selected. These
children performed maxillay expansion with different devices and
protocols.
Results: there was a statistically significant reduction in nasal resistance,
increase in nasal airflow, and improvement in quality of life through
validated questionnaires.
Discussion: In conclusion, based on previous reports performing ME for
orthodontic reasons, and the case series herein presented performing ME
for nasal breathing, it seems that ME could be used with this objective.
Future controlled studies should corroborate these results before per-
forming a general recommendation.

MODALITIES OF PEDIATRIC APPROPRIATE PR MELATONIN (PEDPRM)
PRESCRIPTION IN CHILDREN WITH ASD AND INSOMNIA - A CASE
STUDIES

C.M. Schroder 1,2, S. Bioulac 3, C.M. Hill 4. 1 Strasbourg University Hospitals &
University of Strasbourg Medical School, Strasbourg, France; 2 Institute for
Cellular and Integrative Neurosciences, Strasbourg, France; 3Bordeaux
University Hospital, Bordeaux, France; 4University of Southampton and
Southampton Children's Hospital, Southampton, United Kingdom
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Introduction: Despite high rates of comorbid insomnia among children
and adolescents with autism spectrum disorder (ASD), and its negative
impact on child development, health and quality of life, there is limited
awareness among primary care physicians of evaluation and treatment of
insomnia in this population. Pediatric appropriate Prolonged-release
melatonin (PedPRM, available commercially as Slenyto®) is the first
authorized drug for the management of insomnia in children and ado-
lescents with ASD or Smith Magenis Syndrome (SMS) where sleep hygiene
measures have been insufficient, but there is little evidence on how this
new medicinal product performs in real life treatment.
Materials and Methods: This case series describes the decision-making
process involved in PedPRM selection and treatment optimization in
children and adolescents with ASD and insomnia. Since PedPRM was
recently introduced to market, all patients were initially given behavioral
treatment and off label pharmacological products for their insomnia (e.g.
iron supplementation, antihistamines, immediate-release melatonin) with
no or partial success and subsequently prescribed PedPRM.
Results: Following PedPRM dose optimization, patients obtained treat-
ment success. Their sleep maintenance improved (longest sleep episode
>6 hours), sleep initiation shortened (sleep onset latency < 30 minutes)
and sleep duration increased up to recommended range for their age.
Significant positive effects on daytime behavior and parent satisfaction
were noted in these cases.
Conclusions: Pediatric appropriate prolonged release melatonin was
swallowed whole without any difficulty. Upon dose optimization, it
effectively resolves sleep initiation (SOL), maintenance (LSE) and duration
(TST) problems as well as early morning awakenings to achieve sleep
patterns within the norms for the children’s age. No safety issues were
observed and subsequent improvements in child behavior (mainly due to
longer uninterrupted sleep) and in parent satisfaction and quality of life
were reported.
Acknowledgements:

OBSTRUCTIVE SLEEP APNEA IN DOWN SYNDROME: A META-ANALYSIS
AND NARRATIVE REVIEW OF SURGICAL AND NON-SURGICAL
TREATMENT OUTCOMES

S. Shinde 1, R. Cianfaglione 2, B. Stuart 3, H. Evans 1, C.M.
Hill 2. 1 Southampton University Hospitals NHS Trust, Southampton
Children’s Hospital, Southampton, United Kingdom; 2University of
Southampton, School of Clinical and Experimental Sciences, Southampton,
United Kingdom; 3University of Southampton, School of Primary Care and
Population Sciences, Southampton, United Kingdom

Introduction: Obstructive sleep apnea (OSA) affects 31-97% of children
with Down syndrome(DS). These children are more vulnerable to OSA
related impairments than their neurotypical peers due to their limited
cognitive reserve and high rates of pulmonary hypertension.
European guidelines recommend that intervention is considered at lower
apnea/hypopnea index (AHI) thresholds in children with DS. In practice,
uncertainty persists about when and how to treat. Adentonsillectomy (AT)
remains the first line approach in many centres where adeno-tonsillar
hypertrophy is identified. Meanwhile, novel approaches, such as hypo-
glossal nerve stimulation (HNS), are being trialled. There has been no prior
data synthesis of studies reporting alternative surgical approaches or non-
invasive ventilation in this population.
The aim of this review was to systematically examine the literature
reporting both surgical and non-surgical approaches used to treat OSA in
these children, to inform current practice and set the agenda for future
research.
Materials andMethods: Preferred Reporting Items for Systematic Reviews
and Meta-Analyses ( www.prisma-statement.org) guidelines were fol-
lowed. Two separate protocols were registered in PROSPERO. One for
surgical interventions (registration number CRD 42019133842) and one for
non-surgical intervention (CRD 42019159588). Screening of abstracts and
full papers was completed for 1485 and 170 papers respectively. Quality
assessment was undertaken using the Newcastle-Ottawa Scale (NOS). This
abstract will focus on AT in surgically naïve children. Eighteen papers were
included. Meta-analysis focused on change in the commonest variables
reported in the publications namely AHI, central apnoea index (CAI),
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minimum oxygen saturation (SpO2) and EEG arousal both pre and post-
intervention.
Results: Out of the 18 studies, there were 17 studies which were retro-
spective reviews of clinical cohorts, and one study which was done pro-
spectively. NOS quality ratings were poor-fair. Within the 18 studies there
were a total of 646 children under 18 years of age. Not all data were
suitable for meta-analysis.
Regarding the principal outcome of interest(AHI),there were 10 studies of
341 participants (pre and post AT) which were analysed. The Results
showed an overall effect in favour of the intervention, with the AHI being
6.77 points lower (95% CI e8.49, -5.04) after surgery. The heterogeneity
was low at I2¼0% and the chi-squared test for heterogeneity was not sig-
nificant (p¼0.745). Data will be presented for CAI , minimum SpO2 and EEG
arousals.
Outcomes of surgical intervention While most studies reported AHI as a
continuous variable 7 studies provided data on OSA severity category
before and after surgery, offering insights into residual post-operative OSA.
Across the studies which included a total of 335 children 77.9% had
moderate to severe OSA pre-operatively compared to 43.85% post-
operatively.
Conclusions: Meta-analysis of surgically naïve children with Down Syn-
drome showed an improvement in AHI in all studies of surgically naïve
children. However, 43.9% of children still had residual moderate to severe
disease. Randomised controlled trials of AT are urgently needed to clarify
the cost-benefits of surgical outcomes in this population.
Acknowledgements: Special thanks to the Down’s Syndrome Research
Foundation, UK for funding this study.

PACIFIER ERGONOMICS THAT CAN ENHANCE AIRWAY COMPETENCE IN
INFANTS AND TODDLERS

D. Tesini 1. 1 Tufts University School of Dental Medicine, Pediatric Dentistry,
Boston, United States

The Craniofacial Respiratory Complex (CFRC) is often overlooked in the
process of designing a pacifier and it often results in mis-statement of the
packaging claims of the brand. The use of pacifiers may be controversial
but their significance as an adjunct for premature infants and other
phenotypic micrognathic newborns is well established. The pacifier bulb
design has commanded the most attention, but the function and design of
the pacifier shield (mostly overlooked), plays an equally important role.
Free mandibular movement, feeding competence,soothing, breathing, oral
myofunction, palatal support and craniofacial growth and development
co-exist with the need for 'proper' pacifier "fit". New biometric sizing al-
gorithms incorporating facial anthropometrics, and other physical pa-
rameters, allow for development of new ergonomic pacifier designs that
are based in science. Dynamic computational FEAmodels allow us to study
oral myo-function and the biometrics of the pacifier "fit". Chronological
age recommendations, that are based only on product SKUs, always vary
from one brand to another and are rarely supported by peer reviewed
research; they provide no consistent recommendations. This chronological
age method of pacifier sizing can no longer be trusted; biometrics must be
presented as the new gold standard. A new ,simple smartphone app (
Pacified®) is the screening tool needed by both parents and clinicians for
early assessment.
Can this thought pathway, be the missing link to understanding the puzzle
of the role of pacifiers in reducing the incidence of ALTE, BRUE and SIDS?

PARENTAL REPORT VERSUS AUTO-VIDEOSOMNOGRAPHY ASSESSMENT
OF CHILDREN’S SLEEP

E. Jang 1, S. Kang 1, S. Chung 2, N. Barnett 3, M. Gradisar 4, B. Bei 5, S.
Suh 1. 1 Sungshin Women's University, Seoul, Korea, Republic of; 2Asan
Medical Center, Department of Psychiatry, Seoul, Korea, Republic of; 3Nanit,
New York, United States; 4 Flinders University, Adelaide, Australia; 5Monash
University, Melbourne, Australia

Introduction: The discrepancy between self-report and objective assess-
ments of sleep is common. Under-estimating sleep time and over-
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estimating wake time have been proposed to contribute to the mainte-
nance of insomnia. However, the discrepancy between parents’ perceived
and objectively assessed sleep of their child, and correlates of this
discrepancy have not been previously explored. This study aims to explore
1) the differences between parent-reported vs auto-videosomnography
assessed child’s sleep; and 2) variables associated with differences of these
two measures.
Materials and Methods: Participants were 1,420 English-speaking care-
givers of children 6 to 36 months old. Objective sleep measures (obtained
by NANIT auto-videosomnography) on average 12.00 nights (SD¼3.14)
were collected from all participants. Objective child sleep measurements
used in this study include Total Sleep Time (TST), Wake After Sleep Onset
(WASO), and Sleep Onset Latency (SOL). In addition to auto-video-
somnography data, participants reported their child’s sleep parameters. All
participants also completed Maternal Cognition about Infant Sleep Ques-
tionnaire (MCISQ), and Brief Infant Sleep Questionnaire-Revised (BISQ-R).
The sleep Discrepancy Index (DI) for each sleep index was calculated using
the following formula: DI of TST¼ (objective TST (oTST)e parent-reported
subjective TST (sTST)) / oTST. DI of WASO and SOL were calculated.
Descriptive statistics and Pearson’s correlation were conducted.
Results: Themajority of the sampleweremothers (68.0%), and 88.5% of the
participants were between the ages of 25 and 40. Children consisted of
53.0% male and 46.8% female. The child’s age ranged from 6 to 26 months,
with a mean of 12.34 (SD¼5.55). Mean (SD) parental DI of child sleep was
-17.76 (78.10) for SOL, -0.06 (0.16) for TST, and 0.45 (1.32) for WASO.
Greater DI of child TST was related to lower BISQ-R scores (r¼-.250, p<.01)
and higher MCISQ scores (r¼.144, p<.01) among parents who under-esti-
mated their child’s TST and overestimated WASO and SOL. Also, greater DI
of child SOL was associated with lower BISQ-R scores (r¼.269, p<.01) and
higher MCISQ scores (r¼-.131, p<.01). Furthermore, DI of SOL was associ-
ated with greater perceived severity of their child’s sleep (r¼-.144, p<.01),
and confidence of parenting skills during bedtime (r¼.156,p<.01) using
BISQ-R. Parental DI of child WASOwas not related to any of the variables in
our sample.
Conclusions: The results showed that higher levels of parental discrep-
ancy about their child’s sleep are associated with parental cognition about
child’s sleep. Additionally, greater perceived severity of child’s sleep and
lower parental confidence during bedtime were associated with greater
discrepancy of SOL. The results from this study imply that parental
discrepancy about child sleep could be an important factor to consider for
the intervention of pediatric sleep problems.
Acknowledgments: This work was supported by the National Research
Foundation of Korea (NFK 2021S1A5A2A03061721).

PARENT-CHILD RELATIONSHIP QUALITY AND BOUNDARIES DURING
EARLY CHILDHOOD AND ACTIGRAPHY-MEASURED SLEEP IN MIDDLE
CHILDHOOD

D. Rojo-Wissar 1,2,3, J. Coe 1,2, T. Daniels 1, R. Seifer 4, S. Parade 1,2, A.
Tyrka 1,5. 1Alpert Medical School of Brown University, The Initiative on
Stress, Trauma, & Resilience (STAR), Department of Psychiatry and Human
Behavior, Providence, United States; 2 E.P. Bradley Hospital, Bradley/Hasbro
Children’s Research Center, Providence, United States; 3 EP Bradley Hospital,
Sleep Research Laboratory, Providence, United States; 4University of North
Carolina at Chapel Hill, Frank Porter Graham Child Development Institute,
Chapel Hill, United States; 5Butler Hospital, Laboratory for Clinical and
Translational Neuroscience, Providence, United States

Introduction: In developmental and evolutionary theory, the parent-child
interactive context is proposed to play a critical role in shaping sleep be-
haviors of children. However, most research in this area has relied on
parental reports of child sleep and cross-sectional data. We examined
correlations between observed parent-child relational variables (i.e.,
quality, cohesion, disengagement, enmeshment) during early childhood
and actigraphy-measured sleep parameters during middle childhood in an
ethnically diverse sample.
Materials and Methods: Participants included 21 preschoolers (mean
age¼3.96 years, standard deviation¼0.86) who were 47.6% female, 31.6%
Non-Hispanic White, 10.5% Non-Hispanic Black, and 52.6% Hispanic. A
novel observational rating systemwas used to code parent-child relational
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quality and boundaries (i.e., cohesion, disengagement, enmeshment) from
a video-recorded free-play task between children and their primary
caregivers. Adversity information was gathered from child protection re-
cords, parental report questionnaires, and semi-structured interviews.
During a follow-up study when participants were ages 8-11, wrist-worn
actigraphs measured one week of the following sleep parameters: sleep
time in clock time (ST), wake time in clock time (WT), time in bed in mi-
nutes (TIB), total sleep time in minutes (TST), sleep efficiency in percent
(SE), wake after sleep onset in minutes (WASO), and number of awaken-
ings (NWAK). Pearson correlations were used to examine links among
parent-child relational quality and boundaries, adversity, and sleep. Semi-
partial correlations were used to examine associations between parent-
child variables and sleep, adjusting for adversity.
Results: Stronger parent-child relationship quality was correlated with
less TST variability (r¼-0.45, p¼0.038), shorter average TIB (r¼-0.48,
p¼0.029), less TIB variability (r¼-0.61, p¼0.003), greater average SE
(r¼0.53, p¼0.013), and shorter (r¼-.64, p¼0.002) and less variable (r¼-.53,
p¼0.013) WASO. Parent-child cohesion was correlated with less TIB vari-
ability (r¼-0.63, p¼0.002), less TST variability (r ¼-0.49, p¼0.025), greater
average SE (r¼0.47, p¼0.031), less SE variability (r¼-0.47, p¼0.030), and
shorter (r¼-0.56, p¼0.008) and less variable (r¼-0.57, p¼0.007) WASO.
Parent-child disengagement was correlated with greater TIB variability
(r¼0.44, p¼0.049), greater TST variability (r¼0.60, p¼0.004), lower
average SE (r¼-0.74, p<0.001), more SE variability (r¼0.66, p¼0.001), and
longer (r¼0.72, p<0.001) and more variable (r¼0.50, p¼0.022) WASO.
Parent-child enmeshment was uncorrelated with sleep, and adversity was
correlated with a greater number of average NWAK (r¼0.39, p¼0.045), but
no other sleep variables. Links between parent-child variables and sleep
held when adjusting for adversity.
Conclusions: Stronger parent-child relationship quality and cohesion and
less disengagement during early childhood were correlated with better
sleep outcomes in middle childhood, even when accounting for adversity.
Findings support targeting parent-child relationships in pediatric behav-
ioral sleep interventions.
Acknowledgements: This research was supported by NIMH R01
MH083704 (PI: Tyrka), NICHD R01 HD086487 (PI: Tyrka), NICHD, R01
HD095837 (PI: Parade), the Society for Research in Child Development
Small Grant for Early Career Scholars (PI: Coe). DR, JC and TD received
support from NICHD T32HD101392 (PI: Stroud & Tyrka).

PARENTS’ VALUES SHAPE PARENTING PRACTICES AND BELIEFS THAT
IMPACT INFANT SLEEP

S. Berger 1, N. Barnett 2, S. Thakur 2. 1College of Staten Island, City University
of New York, Psychology, NY, United States; 2Nanit, NY, United States

Introduction: Parents’ expectations about development influence
parenting practices, which, in turn, shape child development. For example,
expectations about motor development predict when infants achieve key
motor milestones, like sitting or walking (Adolph, et al., 2010). Parents’
expectations about sleep are stronger predictors of childhood sleep
problems than child factors (Johnson & McMahon, 2008). Beliefs that are
not specifically child-related also influence parents’ decisions. For
example, parents’ values shape opportunities for preschoolers’ play
(Horger, et al. 2017) and how parents work together to manage parenting
responsibilities (Pisauro, et al., 2021). This study asked whether parents’
values impacted parenting expectations related to infant sleep.
Materials and Methods: 1863 parents (1425 mothers) with children 3- to
18-months old (mean¼8.83 mos) completed an online survey. Families
used Nanit, a home video baby monitoring system that uses computer
vision technology to calculate nightly summary sleep characteristics (e.g.,
quality of night sleep, parent visits, night wakings).
The survey comprised the maternal cognitions about infant sleep question-
naire (MCISQ; Morrell, 1999) with 4 subscales on beliefs about setting
limits around infants’ sleep, anger at infants’ sleep-related demands, doubts
about parenting competence, and concerns about infant feeding during the
night; and the portrait values questionnaire (PVQ; Schwartz, 1992) with 10
subscales related to personal vs. social foci and openness to change vs.
tradition.
Results: Pearson correlations showed that the higher parents’ scores on
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the MCISQ subscales (more concerns about setting limits, more doubts
about parenting competence, angrier about infants’ demands, more con-
cerns about infant feeding), the worse infants’ night sleep quality, the
greater the frequency of parent visits, and the more infant night wakings
(all p’s �. 001).
A cluster analysis of the value subscales revealed 4 profiles: weak
endorsement of growth (n¼429), resistance to change (n¼520), openness
to change (n¼484), and strong endorsement of growth (n¼446). A series of
2 (parent) x 4 (PVQ profile) ANOVAs on infants’ sleep characteristics and
the MCISQ subscales revealed that infants of parents whowere resistant to
change (took more time to fall asleep than infants of parents who were
open to change. Moreover, parents open to change were significantly less
likely to be concerned about setting sleep-related limits; have doubts
about sleep-related parenting abilities; and have concerns related to
feeding during the night. Parents with a weak endorsement of growth
reported that they were significantly angrier about sleep-related demands
than the other profiles. In addition, mothers had significantly more con-
cerns about setting limits, doubts about parenting competence, and con-
cerns about safety than fathers and fathers were significantly angrier about
infants’ sleep-related demands than were mothers.
Conclusions: This study may be the first to link value systems with
parenting practices that infant development. Individuals who value per-
sonal growth may approach learning to parent with less anxiety and stress
than those who resist change. This may have implications for parents’
value systems on the development of infant sleep.
Acknowledgements: This work was supported by the NSF, Division of
Behavioral and Cognitive Science [1941122] to S.E.B.

PEDIATRIC POLYSOMNOGRAPHY: CROSS-SECTIONAL STUDY

I. Cascais 1, J.M. Freitas 1, S. Mosca 1, J. Freitas 2, T. Soares 3, L. Morais 1, M.
Rios 1. 1Department of Pediatrics, Centro Materno-Infantil do Norte, Centro
Hospitalar Universit�ario do Porto (CMIN-CHUPorto), Porto, Portugal;
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Introduction: Polysomnography (PSG) is the gold standard exam to
evaluate sleep-disordered breathing (SDB) and other sleep disorders. In-
dications for PSG, diagnostic criteria, and therapeutic approach in pediatric
age are specific, differing from adults.
This study aimed to review the sample of PSG performed in a tertiary
pediatric hospital.
Materials and Methods: A cross-sectional study was performed in pedi-
atric patients submitted for laboratory-based PSG from June/2018 to
December/2021. Demographic patient data, PSG indications, results, and
subsequent treatment were collected from clinical records.
Results: The initial sample included 291 PSG (patient mean age 10.0±5.1
years, 60.3% male).
PSG indications were: suspected SDB in 252 (associated obesity in 95
cases, previous otolaryngology surgery in 79, genetic/dysmorphic syn-
dromes in 67 and neuromuscular disorders (ND) in 27); suspected periodic
limb movements of sleep (PLMS) in 36; excessive daytime sleepiness in 24
and complex parasomnias in 8.
PSG with total sleep time under 360 minutes and sleep efficiency under
60.0% were excluded, remaining a final sample of 252 PSG. In these, mild,
moderate, and severe OSAwas identified in 113 (44.8%), 46 (18.3%), and 43
(17.1%) cases, respectively. Of 81 patients over 13 years old, in 66 (81.5%)
OSA severity changed when adult criteria were considered. Capnometry
was performed in 119 patients with ND and/or obesity, and hypo-
ventilation was identified in 24 (20.2%).
Regarding treatment in the moderate-severe OSA group (n¼89): 36
(40.4%) patients started non-invasive ventilation (NIV), 15 (16.9%) under-
went otolaryngology surgery, 10 are awaiting surgery and 5 NIV start. Of 38
patients over 13 years with moderate-severe OSA, 25 (65.8%) had none or
mild OSA according to adult criteria, which changed the therapeutic
approach.
A significant PLMS index (>5/hour) was found in 60 (23.8%) of the 252 PSG,
53 (88.3%) of them with OSA. In 3 (9.1%) of the 33 with suspicion, a sig-
nificant PLMS index was confirmed.
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The 21 PSG performed before multiple sleep latency tests (diagnostic of
narcolepsy in 8 and hypersomnia in 4) identified 15 cases of OSA (6 with
narcolepsy) and 5 of PLMS>5/hour (1 with narcolepsy).
Globally, parasomnias were reported in 10(4.0%) of the 252 exams. In the
group of 8 cases with complex parasomnias motivating the exam, 6 had
OSA, 2 epileptiform activity, and 1 significant PLMS index.
Conclusions: Moderate-severe OSA was identified in approximately one-
third of the sample and a significant percentage needed NIV. This is
probably due to the complexity of the patients with PSG indications, who
have obesity and genetic/dysmorphic syndromes as frequent comorbid-
ities. We believe it’s necessary to establish more defined criteria for OSA
treatment in patients over 13 years old. Contrary to expectations, hypo-
ventilation was found in only 20% of patients with higher risk.
PLMS were largely associated with OSA and SDB was frequent in narco-
leptic patients.
Although parasomnias are common in children, only the atypical or frequent
require PSG, which explains the fewer exams performed by this motive.
In our perspective, this study contributed to a better characterization of
the broad indications and applications of PSG in the pediatric age.

PERIODIC LIMB MOVEMENTS DURING WAKEFULNESS IN CHILDREN
WITH RLS AND PLMD

W. Liu 1, C. Patterson 2, M.M. Hossain 1, T. Dye 3, N.
Simakajornboon 3. 1University of Cincinnati College of Medicine, Pediatrics,
Cincinnati, United States; 2University of Michigan, Ann Arbor, United
States; 3University of Cincinnati College of Medicine, Department of
Pediatrics, Cincinnati, United States

Introduction:Periodic limb movements (PLM) are a polysomnographic
finding typically described as a brief extension of the toe and dorsiflexion
of the ankle which can be associated with autonomic changes as well as
arousals or awakenings1. PLM in sleep (PLMS) are seen in 80% of adults and
63-74% of children with Restless Leg Syndrome (RLS)2. Periodic Limb
Movement Disorder (PLMD) is defined by the presence of PLMS associated
with sleep or daytime dysfunction. PLMD and RLS are closely related in
children as several studies have observed that asignificant proportion of
pediatric RLS were initially diagnosed with PLMD3,4.Adult studies have
demonstrated that PLM during wakefulness (PLMW) are common in pa-
tients with RLS5, however, there are no available data in pediatric popu-
lation. Therefore, this study examined PLMW and its association to PSG
parameters and biomarkers in children with RLS and PLMD.
Materials andMethods: Video polysomnography of childrenwith RLS and
PLMD in our center were retrospectively reviewed from February 2019 to
May 2021. The PSG was rescored for the presence of PLMW. Scoring of
PLMWwas done during the period preceding sleep onset while the patient
was seated or supine in bed. A significant PLMW was defined by the
presence of PLMW index (PLMWI) more than 20 per hour. The diagnosis of
PLMD and RLS was assessed according to ICSD 3rd Edition and interna-
tional RLS study group (IRLSSG) guidelines. Data examined included PSG
characteristics, ferritin, and associated comorbidities. Statistical analysis
were performed using unpaired non-parametric t-tests and non-para-
metric Spearman’s correlation coefficients.
Results: 53 children met the criteria; 19 children with PLMD, 16 children
with RLS (RLS/PLMS) and elevated PLMSI (PLMS � 5/hr of sleep), and 18
children with RLS without elevated PLMS (RLS/no-PLMS).The mean age
was 9, 10, and 10 years respectively.Analysis of PLMW revealed that there
were no statistical differences in proportion of significant PLMW among
children with PLMD (17.4%), RLS/PLMS (29.4%) and RLS/no-PLMS (28.6%)
(P>0.05).Similarly, there were no significant differences in the mean
PLMWI among all 3 groups (12.75 ± 21.57/hr (SD) [PLMD]; 18.78± 18.07/hr
[RLS/PLMS];13.66 ± 17.19 [RLS/no-PLMS]) (p¼0.57). Further analysis of
relationship between PLMW and PSG and biomarkers demonstrated no
significant correlations between PLMWI and PLMS index (r¼0.22) or
PLMWI and ferritin level (r¼0.02).
Conclusions: This is the first study to examine PLMW in children with
sleep related movement disorders. We observed that PLMWwas relatively
common in our cohort of children with RLS and PLMD with no significant
differences in the number or frequency of significant PLMW between
children with RLS and PLMD. In addition, we did not find a strong
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correlation between PLMW and PLMS or between PLMW and ferritin level
in our cohort. We speculate that the presence of significant PLMW in
children with PLMD may be due to the early manifestation of RLS
phenotype in significant proportion of children with PLMD.
Acknowledgements:

PREVALENCE, PATTERNS AND SOCIO-DEMOGRAPHIC CORRELATES OF
SLEEP DURATION IN ADOLESCENTS: RESULTS FROM THE LABMED
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Introduction: Adolescence is a period that affects health and behaviour,
including sleep quantity. Despite the premise that sleep is a cornerstone in
this vital phase of human development, a considerable number of ado-
lescents worldwide have insufficient sleep, especially on weekdays, which
has become a serious worldwide public health issue. Therefore, the aim of
this study was to report the prevalence of adequate sleep and the corre-
lates of sleep duration in adolescents.
Materials and Methods: This is a cross-sectional analysis with 1017 adoles-
cents (471 girls) aged 14.6±1.8 years. Habitual total sleep duration on a
weekdayand onweekendswas self-reported. Participants’ sleep durationwas
categorized according to their age recommendations from the American Na-
tional Sleep Foundation guidelines and recoded into 3 categories: adolescents
meeting guidelines; short sleepers (those sleeping less than the recom-
mended) and long sleepers (those sleeping more than the recommended).
Results: The percentage of adolescents meeting the guidelines was 72.7%,
60.7% and 51.3%, during a whole week, on weekdays and on weekends,
respectively. Boyswere alwaysmore compliantwith the guidelines thangirls,
forallweekcategories.A significantdifferencewas foundonsleepdurationon
weekends, between boys and girls (p<0.001). During weekdays, more ado-
lescents were classified as short sleepers when compared to long sleepers.
Younger adolescents were more likely to meet the guidelines over the whole
week and onweekdays (OR¼2.23, OR¼2.13, respectively; p<0.05) and being
long sleepers onweekends (OR¼1.49, p<0.05). Those ofmedium and low SES
were less likely to meet the sleep guidelines for all week categories (p
trend<0.001). Girls weremore likely than boys tomeet the guidelines or being
long sleepers onweekends (OR¼1.78, OR¼2.85, respectively; p<0.05).
Conclusions: During weekends, the percentage of girls sleeping more than
recommended is high, indicating a clear compensation of low sleep
duration during weekdays. Those of low SES and older adolescents were
less likely to meet the sleep guidelines. Policy makers and researchers
should consider the potential effects that SES, gender and age might have
on sleep duration, when designing targeted interventions to promote
adequate sleep duration.
Acknowledgements: Rute Santos is supported by the Portuguese Foun-
dation for Science and Technology (CEECIND/01069/2017 and FCT/UIDB/
00617/2020). Luís Lopes is supported by the Portuguese Foundation for
Science and Technology (CEECIND/01089/2017 and FCT/UIDB/00617/
2020). Bruno Rodrigues is supported by the Portuguese Foundation for
Science and Technology (UI/BD/150675/2020).
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Introduction: In response to COVID-19, re-establishing safe elective ser-
vices was prioritised in the UK. Here we assess the impact on face-to-face
hospital attendance, cost, and efficiency of implementing a virtual sleep
clinic (intervention one) to screen for children requiring level 3 ambula-
tory sleep studies, using newly implemented ENT-UK guidelines (inter-
vention two) for investigation of obstructive sleep apnoea (OSA). The
objectives are (1) to compare the proportion of children attending sleep
clinic for investigation of OSA symptoms undertaking a sleep study before
and after implementation of the interventions; (2) to compare clinic
cancellations and first-time success rates of sleep studies before and after
intervention.
Materials and Methods: We compared retrospective data from children
aged 3 months to 16 years referred to sleep clinic by ENT for the investi-
gation of OSA over the 3-months immediately following intervention (1st

June 2020 - 1st September 2020) to the same period in the previous year
before intervention (1st June 2019 - 1st September 2019). Data was
collected on the following parameters: Patient demographics, number of
children attending sleep clinic, number of children undergoing sleep
studies, diagnostic outcomes, number of appointment cancellations and
number of first-time sleep study failures.
Results: The proportion of children seen by the paediatric sleep-disor-
dered-breathing service was less post-intervention; 49% (29/59) of pa-
tients had ambulatory sleep studies post-intervention, compared to 88%
(73/83) pre-intervention (P < 0.001). The trends in diagnosed OSA severity
were similar pre- and post-intervention (P ¼ 0.002), with the exception of
an increase in the proportion of children diagnosed with moderate OSA
post-intervention (most diagnosed clinically). The mean age of children in
the pre- and post-intervention groups was similar. The mean age of chil-
dren having a sleep study to diagnose OSAwas lower than those diagnosed
clinically in both groups.
The proportion of children whose sleep clinic appointments were
cancelled by parents was greater before intervention (13% [12/95]) than
after intervention (5% [3/62]).
The first-time failure rate of ambulatory sleep studies was lower after
intervention (7% [2/29]) compared to before intervention (10% [7/73]).
Overall, implementing a virtual sleep clinic to screen for children requiring
a sleep study for the diagnosis of OSA using ENT-UK guidance led to a
reduction of 39% in the proportion of children requiring face-to-face
attendance for a sleep study.
Conclusions: The similar spread of diagnosed OSA severity before and
after intervention and the higher proportion of children diagnosed clini-
cally post-intervention across all diagnostic severities suggests clinical
diagnosis of OSA is accurate in eligible children. As well as improved pa-
tient safety during the COVID-19 pandemic, there are cost-efficiency
benefits of reduced face-to-face attendance. We evidenced further cost-
efficiency benefits with reduced clinic cancellations and sleep study failure
rates. These results have implications for the wider sleep community and
other diagnostic services in the era of the COVID-19 pandemic and beyond.
Acknowledgements: Simone Millership, ESNEFT, assisted in data collec-
tion

SLEEP ALTERATIONS IN PORTUGUESE CHILDREN DURING THE FIRST
COVID-19 LOCKDOWN: A DESCRIPTIVE ANALYSIS

A.I. Ferreira 1, A. Fernandes 1, B. Conde 1, A. Vale 1, A.C. Pimenta 1, V.
Silva 1, A.M. Mendes 1, H. Moreira 1. 1CHTMAD, Pneumology, Vila Real,
Portugal

Introduction: It is well known that changes in a child's routine have a
powerful influence in sleep. Naps can be reduced, bedtime may diverge, as
well as sleep latency and total sleep time.
In Portugal, the first lockdown due to Covid-19 happened in between
March and May 2020.
Materials and Methods: A questionnaire was randomly applied to Por-
tuguese parents (615 valid surveys) of children of ages between 6 months
and 12 years. We used SPSS for data analysis.
Results: At the time of the questionnaire, the children were in lockdown
for approximately 31 days. The sample comprehended 615 children, 52%
female gender and 48% male gender, with an average age of 3 years.
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About 74% of the inquired parents referred child sleep alterations since the
beginning of the lockdown.
Most of the children spent their days only with their mother and described
their main activity to be “playing”, followed by “ludic activities” and
“watching television (TV)”. The television also appeared in third place as
the last thing that children did before going to sleep, preceded by “reading
a story” and “eating”.
The main difference in child sleep noticed by the parents was the increase
in sleep latency. “Multiple differences” was the second response given by
the parents, followed by changes in sleep schedules. Children with ages
between 2 and 5 years showed more difficulties concerning nap time.
Upon 30.9% of the parents attributed the difference in their children's sleep
to routine modifications, followed by the great number of hours spent at
home. Bedtime also suffered a change in about 1-2hours, being that 69.8%
of the childrenwent to bed later. The wake up hour was also altered: 73.5%
started waking up later.
More than half of the children slept about 10 to 12 hours per night and
most of them fell asleep between 10pm and 11pm, and woke up between 8
and 9am. Nap schedules also changed during the lockdown.
Parents related their children’ sleep alterations with a crescent irritability.
Conclusions: The Covid-19 lockdown in Portugal carried a marked change
in children's sleep, concerning, in particular, bedtime, wake time and nap
schedules and an increase in sleep latency. These changes were enhanced,
for the most part, by a change in the routine and a augmented time spent
at home.
Acknowledgements: To all the parents who contributed, thank you.

SLEEP DISORDERED BREATHING SINCE CHILDHOOD ASSOCIATED WITH
ATHEROSCLEROSIS IN ADULTHOOD
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Introduction: We have previously shown that a cumulative exposure to
sleep disordered breathing (SDB) since childhood is associated with
endothelial dysfunction in young adulthood independent of obesity.
Limited longitudinal cohort studies have examined the association of SDB
with atherosclerosis using such a developmental targeted approach. The
present study aimed to determine if exposure to SDB since childhood is
associated with long-term increased carotid intima-media thickness
(CIMT) in young adulthood.
Materials and Methods: We studied a subsample of 204 subjects (53%
female, 23% racial/ethnic minority) from the Penn State Child Cohort who
underwent 9-hour in-lab polysomnography in childhood at median age 9,
about 7 years later in adolescence at median age 16, and about 15 years
later in young adulthood at median age 24. Based on the apnea/hypopnea
index (AHI) truncated at 5 events or more per hour of sleep, including
participants on positive airway pressure therapy, we calculated the aver-
aged exposure to AHI over the three time points (cAHI). Participants un-
derwent B-mode ultrasound in young adulthood to assess total CIMT from
right and left carotids. Linear regression models first controlled for sex,
age, race/ethnicity, and length of follow-up and, thereafter, for body mass
index (BMI).
Results: Despite cAHI being associatedwith higher CIMT in adulthood (b¼
0.015; 95% CI ¼ 0.005, 0.025; p ¼ 0.003), the association was significantly
diminished after adjusting for BMI (b ¼ 0.004; 95% CI ¼ -0.004, 0.014; p ¼
0.424). The results were similar when using the squared-root of CIMT as a
test of the robustness of the analysis (b ¼ 0.010; 95% CI ¼ 0.004, 0.017; p ¼
0.002 before BMI adjustment; b ¼ 0.003; 95% CI ¼ -0.004, 0.010; p ¼ 0.415
after BMI adjustment).
Conclusions: The novel data in this ongoing longitudinal study indicates
that obesity is a major contributor to atherosclerotic risk associated with
SDB in youth, which does independently impact endothelial function.
Targeting obesity is crucial in preventing early stage atherosclerotic
burden.
Acknowledgements: National Institutes of Health (R01HL136587,
UL1TR000127)
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SLEEP DISORDERS AND NEUROPSYCHIATRIC DISORDERS IN A
PEDIATRIC SAMPLE OF TUBEROUS SCLEROSIS COMPLEX: A
QUESTIONNAIRE-BASED STUDY

R. Moavero 1, A. Voci 1, F. La Briola 2, S. Matricardi 3, I. Toldo 4, M.
Mancardi 5, S. Negrin 6, F. Vigevano 7, L. Mazzone 1, M. Valeriani 7, P.
Curatolo 1, O. Bruni 8. 1 Tor Vergata University of Rome, Rome, Italy;
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Introduction: sleep disorders (SD) are known to significantly affect chil-
dren, especially when neuropsychiatric conditions are present. Tuberous
Sclerosis Complex (TSC) is a rare systemic disease with a very high risk of
neuropsychiatric comorbidity (TSC-associated neuropsychiatric manifes-
tations - TAND) including intellectual disability, autism spectrum disorder
and attention deficit hyperactivity disorder. Furthermore, these children
can frequently present early onset seizures. SD are known to represent a
significant problem in this population, but very few data are available. The
objective of this study was to assess the prevalence of SD in children with
TSC, and to evaluate the relationship between sleep, epilepsy and TAND.
Materials and Methods: we administered the Sleep Disturbance Scale for
Children (SDSC) to parents of children with TSC referring to different
Italian centers. We also collected information on epilepsy and TAND.
Results:We analyzed 177 questionnaires (mean age 9.7 years). An epilepsy
diagnosis was reported in 87.3% of cases, with persistent seizures in 71.4%
of them. At least one TAND was reported by 75.7% of participants. An
existing SD diagnosis was reported in 16.4% of children.
SDSC score was positive in 59.3% of patients. In particular, SDSC was pos-
itive in 7/23 patients without epilepsy (30.4%) and in 98/154 patients with
epilepsy (63.6%) (p¼0.05). Analyzing the correlation with TAND, SDSC was
positive in 67.9% of patients with TAND and in 32.5%of those without
(p<<0.001). A univariate logistic regression analysis, estimated that a co-
morbid neuropsychiatric condition increased the risk of having a positive
SDSC score (p<<0.001, OR¼1.48). After adding in a multivariate logistic
model the independent variables of active epilepsy, age, and pharmaco-
logical treatments, TAND continued to be a significant risk factor for pos-
itive SDSC (p¼0.01, OR¼1.11).
The median SDSC score in patients with and without a TAND complain were
respectively 43 and 35 (ranges: TAND 27-85; no TAND 28-68; means: TAND
47.0; no TAND 38.1) (p<<0.001). Regarding specific neuropsychiatric condi-
tions, the only diagnosis that appeared to be significantly associated with a
positiveSDSCwereautismspectrumdisorder (p¼0.004), intellectualdisability/
psychomotor delay (p¼0.003), and language disturbances (p¼0.0005).
Conclusions: our results revealed a high prevalence of SD in children with
TSC, thus highlighting the need of a specific screening program. SD did not
appear to be significantly related to the presence of epilepsy, while a very
strong association was found with TAND. SD and TAND are both factors
severely impacting the quality of life of children and their families.
Therefore, it is of utmost importance an early detection of a SD in order to
plan an individualized treatment, that in some cases might also impact the
severity of TAND symptoms, ameliorating behavior and attention.
Acknowledgements: we thank the Italian TSC Association for supporting
us in performing this study.
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Introduction: There is a high comorbidity between migraine and sleep
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disorders, with a mutual dependence between sleep and headache. This
study aimed to analyze the relationship between headache features
(migraine frequency and severity, presence of migraine equivalents, use
and efficacy of medications) and sleep in pediatric migraine.
Materials and Methods: Parents of children and adolescents with
migraine completed the Children’s Sleep Habits Questionnaire (CSHQ) and
the Epworth Sleepiness Scale for Children and Adolescents (ESS-CHAD)
and answered questions about headache characteristics in their children.
The presence of sleep disorders was defined according to CSHQ score.
Results: Sleep disorders were detected in 72.9% of 140 subjects, but only
5.0% had already received a diagnosis. We found statistically significant
higher headache frequency (p¼0.031) and higher prevalence of migraine
equivalents (p¼0.007) in patients with sleep disturbances. A higher CSHQ
total score was associated with higher frequency of severe attacks
(p¼0.012) and lower efficacy of acute medications (p¼0.003). Significant
positive correlations of sleep onset delay, sleep duration and nightwakings
subscales with migraine frequency also emerged.
Conclusions: Our findings indicate that sleep disorders are highly preva-
lent in pediatric migraine and frequently associated with higher headache
severity and lower response to acute therapy, but often remain under-
diagnosed. Given the relationship between sleep and migraine character-
istics, improving sleep quality could help to reduce migraine intensity and
disability and vice versa.

SLEEP EFFICIENCY AS A NEW MEASURE OF PEDIATRIC OBSTRUCTIVE
SLEEP APNEA (OSA)

A. Gomez-Domiguez 1, A. Diaz-Cid 2, R.C. Mateo Montero 3, A. Pedrera-
Mazarro 4, I. S�aez-Landete 4, G. Martin Palomeque 4. 1Hospital
universitario infanta Elena, Madrid, Spain; 2Hospital virgen de lo lirios,
Alcoy, Alicante, Spain; 3Hospital HM Nens, Neurotoc, Barcelona, Spain;
4Hospital universitario Ramon y Cajal, Madrid, Spain

Introduction: Pediatric Obstructive sleep apnea (OSA) is a common dis-
order, which shows different aspects from adult OSA: etiology, clinical
features (nocturnal and diurnal) and treatment. Polysomnography (PSG) is
a useful tool and the gold standard. The most frequent measure used to
define and assess the severity of OSA is the apnea-hypopnea index (AHI).
The aim of this work is to suggest additional measures, such as sleep ef-
ficiency to assess the severity of OSA.
Materials and methods: We performed a retrospective and analytical
study of 101 children diagnosed with OSA using PSG, in our Hospital
(Ram�on y Cajal Hospital, Madrid) between 2019-2020. We analyzed de-
mographic data, diurnal clinical features and polysomnographic measures
such as AHI and sleep efficiency. We used AASM diagnostic criteria to
assess the severity of OSA.
Results: Childrenwere classified into 3 groups according to severity of OSA:
mild (47 patients), moderate (22 patients) and severe (32 patients). The
average sleep efficiency was 84.52%. The percentage of sleep efficiency in
mild, moderate and severe OSAwere 86.34%, 82.85% and 82% respectively.
Pearson's correlation coefficient showed a negative correlation between AHI
and sleep efficiency. In addition, we analyzed the association between
diurnal symptoms and sleep efficiency in patients in the mild OSA group:
childrenwith lowefficiencyaremore likely to suffer fromdiurnal symptoms.
Conclusion: Sleep efficiency could be a useful tool to support OSA diag-
nosis. Our study showed a decrease in sleep efficiency correlates with
higher severity of OSA. In mild OSA, which is an heterogeneous group, we
observed that patients with low efficiency sleep have a higher tendency to
develop diurnal symptoms. Therefore, sleep efficiency could be considered
as a measure of severity in the diagnosis of Pediatric OSA.

SLEEP HABITS AND SCREEN USE BY ADOLESCENTS DURING COVID-19
LOCKDOWN
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Introduction: Technology has improved our lives in many ways. However,
adolescents tend to spend excessive amounts of time watching screens.
This can have an impact on their lives, namely on sleep. The COVID-19
pandemic exacerbated these problems.
We intended to characterize adolescents’ habits regarding sleep and
screen use during the COVID-19 lockdown as they relate to sleep quality
and quantity.
Materials and Methods: Multicentric transversal descriptive study. A
survey with questions about screen use, sleep and the Portuguese version
of the Pediatric Daytime Sleepiness Scale was completed by adolescents
seen in consultation between January 25th and March 25th 2021. Variables
were correlated using Chi-square and Mann-Whitney tests, significance if
p<0.05.
Results:Our sample included131adolescents (66.4% female)with amedian
age of 15.0 years.Most don’t have chronic (70.2%) or sleep (85.3%) disorders.
Median sleep time was 9h during the week ([3h-11.5h]) and 10h on the
weekend ([4.5h-15.5h]). During the week 26% slept less than the recom-
mended time, with 37.7% falling asleep after midnight. About one third
(35.9%) said they slept worse since the pandemic. We identified 39.7% with
onset insomnia and 13,7% of adolescents with excessive daytime sleepi-
ness (EDS).
A majority (74.0%) had a daily screen time of over 6 hours, 45.0% over 10h
and 16.8% over 12h. Most of this time was used to attend classes (87.0%
<10h/day; 45.0% <6h/day), followed by talking to friends (39.0% �6h/day),
watching videos and gaming. When it came screens available in their
rooms, 83.2% had a smartphone at night, 61.1% a television, 57.3% a com-
puter and 16.0% a gaming console. Fifty-five percent claimed to use screens
every day in the hour prior to sleeping.
The frequency of bad sleep habits correlated with worse self-reported
sleep quality (p¼0,04). Having a computer or a smartphone in the
bedroom at night correlated with shorter sleep duration during the week
(p¼0.01 and p<0.01, respectively). Association was found between screen
time above 6h and the following variables: onset insomnia (p¼0.03),
shorter sleep duration onweekdays (p¼0.04) and EDS (p¼0.04). There was
a correlation between screen use in the hour prior to sleeping more than 4
times per week and: onset insomnia (p¼0.01), shorter sleep duration on
weekdays (p¼0.04) and EDS (p¼0.01).
Conclusions: As expected, a correlation was found between sleep quality
and worse sleeping habits. During this lockdown the high percentage of
those using devices over 6h/day can be explained by online classes. We
also found a very high percentage of adolescents with devices in the
bedroom used at bedtime with a clear negative impact on sleep. It’s urgent
to implement strategies and change these habits, particularly during the
COVID-19 pandemic.

SLEEPLESS ON THE ROAD: ARE MOTHERS OF INFANTS WITH PEDIATRIC
INSOMNIA AT RISK FOR IMPAIRED DRIVING?

M. Kahn 1, M. Pillion 1, H. Whittall 1, C.G. Irwin 2, M. Gradisar 1. 1 Flinders
University, College of Education, Psychology and Social Work, Adelaide,
Australia; 2Griffith University, School of Allied Health Sciences, Brisbane,
Australia

Introduction: Infant insomnia is highly prevalent, tends to persist when
untreated, and is associated with a myriad of adverse child outcomes.
Negative consequences for parents have also been demonstrated,
including increased maternal anxiety and depression, and poorer physical
health. Yet, much less is known about the consequences of infant insomnia
on parents’ daytime functioning, and specifically on their driving perfor-
mance. One study has linked sleep problems with self-reported near miss
accidents in parents of infants (Malish et al., 2015). However, it has yet to
be examined whether objectively assessed driving is associated with infant
insomnia. This study used a simulated driving test to compare the driving
performance of mothers seeking treatment for their infants’ sleep prob-
lems to two control groups: mothers of infants without sleep problems
and childless age-matched controls.
Materials and Methods: A total of 45 women participated in this study
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(Mage¼31.2 SD¼5.2; n¼13 mothers of infants aged 6-24 months with
insomnia, n¼13 mothers of infants aged 6-24 months with no perceived
sleep problems; and n¼19 childless controls). Participants completed a 7-
day sleep diary before performing an in-lab computerized simulated
driving task. Self-reports of sleepiness (Epworth Sleepiness Scale), driving
(Driving Behaviour Questionnaire) and a demographic questionnaire were
completed in the lab. Subsequently, a 25-min monotonous highway
driving task was performed. Primary outcome measures consisted of
standard deviation of lateral position (SDLP), and the number of lane
crossings. General linear modelling was used to assess the effects of group,
while controlling for relevant covariates.
Results: Based on sleep diary data, mothers of infants with sleep problems
had significantly shorter sleep duration, longer wake after sleep onset, and
more nighttime awakenings compared to mothers of infants who were
reported to sleep well and childless controls (all ps<0.001). Moreover,
daytime sleepiness scores were greater in mothers of poor sleeping infants
compared to both control groups (F(2,42)¼7.05, p¼0.002). As for driving
metrics, SDLP was significantly higher in the clinical group compared to
both control groups (F(2,42)¼5.84, p¼0.006), indicating that mothers of
infants with insomnia deviated from their lane to a greater extent. Non-
significant trends in this directionwere observed for lane crossings, as well
as for self-reported driving lapses and errors.
Conclusions: Mothers of infants with insomnia had significantly more
lane deviations compared to controls. While these findings are pre-
liminary, they indicate that these mothers may be at increased risk for
motor vehicle accidents. This risk may be further exacerbated by the
presence of an infant passenger in the vehicle (Maasalo et al., 2017). Future
research is warranted to replicate these findings, examine these links in
fathers of infants with insomnia, and develop prevention programs aimed
at raising awareness and managing driving safety risks associated with
infant sleep problems.
Acknowledgements: We wish to thank Flinders University for funding
this study, Tahlia Cross, Josh Fitton, and Rebecca Fry for their help in data
collection, and our participants for their contribution.

SLEEP MACROSTRUCTURE IN ADOLESCENTS WITH ANOREXIA
NERVOSA: A PILOT CASE-CONTROL STUDY
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Silvestri 1, M. Sabatino 1, F. Panico 1, F. Salerno 1. 1Universit�a degli Studi
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Preventive Medicine, Napoli, Italy

Introduction: Eating disorders are an emerging psychiatric problem with
high rate of mortality. Specifically, Anorexia Nervosa (AN) is the most
frequent condition eating disorder during developmental age starting
from puberty and prevalent among females. AN tends to alter all the body
functions, including the sleep patterns. Aim of the present study is
assessing the sleep macrostructure in AN.
Materials and methods: 14 adolescents (mean age 14.36 ± 1.45) with AN
underwent reduced polysomnographic recording (PSG) with neural
network device and then compared with 14 neurotypical subjects. The
following parameters were evaluated: Time in bed (TIB), Sleep period
(SPT), Total sleep time (TST), Sleep latency (SOL), REM first phase latency
(FRL), stage Shifting (SS/h), Number of awakenings/hour (AWN / h), Sleep
efficiency% (SE%), N1%; N2%; N3%; REM%, N1,N2, N3, and REM duration and
total sleep time for (N1, N2, N3, and REM. Statistical analyzes were per-
formed with STATISTICA 8.0 software.
Results: Subjects with AN compared to controls showed a significant
reduction in sleep duration parameters (TIB, SPT, TST; p�0.001), in stage
duration of N2 (p¼0.002) and N3 (p¼0.001). On the other hand, an in-
crease in AWN/h (p�0.001) and in REM-tst (p¼0.04) was found.
Conclusions: The data in the literature concerning sleep alterations in AN
are few and dated and such as not to allow unequivocal conclusions. This
pilot study supports the hypothesis of a dysregulation in the NREM/REM
sleep balancing that could be linked to the alteration of the orexinergic and
serotonergic neurochemical pathways. These statistical evidences tend to
objectify the macrostructural alteration of sleep in patients with AN and
suggest the need for PSG as a further examination to integrate and refine
the psychodiagnostic evaluation.
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SLEEP TIMING AND DURATION IN ADOLESCENTS WITH DEBILITATING
CHRONIC ORTHOSTATIC INTOLERANCE

A.M. Murray 1, A. Errthum 2, S. Behl 2, K. Mara 3, A. Jones 4, S. Ahrens 4, K.
Klaas 4, J. Baughn 5, C. Harbeck-Weber 6, P.R. Fischer 7, R.M.
Lloyd 5. 1Mayo Clinic, Neurology, Rochester, United States; 2Mayo Clinic,
Pediatrics Research, Rochester, United States; 3Mayo Clinic, Clinical Trials
and Biostatistics, Rochester, United States; 4Mayo Clinic, Pediatric and
Adolescent Medicine, Rochester, United States; 5Mayo Clinic, Center for
Sleep Medicine, Rochester, United States; 6Mayo Clinic, Psychiatry and
Psychology, Rochester, United States; 7Mayo Clinic - Sheikh Shakhbout
Medical City, Pediatric and Adolescent Medicine, Abu Dhabi, United Arab
Emirates

Introduction: Lack of adequate quality and quantity of sleep impacts
neurocognition, mood, immunity and cardiometabolic functioning. Pa-
tients with orthostatic intolerance (OI) frequently report problems with
sleep and fatigue. A study of adults with chronic OI reported more sub-
jective complaints of daytime sleepiness, fatigue, worse sleep, and health
related quality of life compared to controls. To our knowledge, there are no
studies looking at objective measures of sleep timing and duration in ad-
olescents with OI. The goal of this study was to gain a better understanding
of sleep and fatigue complaints in adolescents with chronic OI by objec-
tively measuring sleep duration and timing with actigraphy to correlate
with subjectively reported sleep complaints.
Materials/Methods Adolescents with chronic OI and impaired functioning
completed a sleep survey and wore an actigraph for two-weeks before
starting an intensive treatment program. Actigraphy data assessed
bedtime, rise time and total sleep time. A six-question survey to assess
perceived sleep quality was completed upon device return. Charts were
reviewed for demographic and clinical data including autonomic reflex
screen and diagnoses of OI. Statistical analyses were performed on the
actigraphy data, data extracted from chart review, and patient
questionnaire.
Results: Among 28 subjects with chronic OI, the median age was 16 years,
majority were female (86%) and identified their race as white (89%). The
majority (68%) were not attending school (in person or virtually) at the
time of their evaluation. Almost all (96%) had symptom duration greater
than 12 months. Comorbid diagnoses included chronic pain (86%), head-
aches (64%), and chronic fatigue (32%). Per patient questionnaire, 75% of
patients reported being “often” or “always” tired, 43% reported sleep being
“rarely” or “not at all” refreshing, and 43% reported their sleep was “al-
ways” or “often” restless.
Consistent bedtimes were noted in 64%, consistent rise times in 57%.
Average bedtime (95% CI) was 00:54 (00:23-1:25); average rise time was
9:32 (8:45-10:09), with an average sleep duration of 7.6 hours (7.2-8.1).
Sleep duration, bed/rise times, activity level, and consistency of sleep times
were not statistically related to vital sign changes during postural chal-
lenge. Of the 27 individuals with tilt table testing, 12(44%) had excessive
postural tachycardia (>40 beat per minute change).
Conclusions: The majority of subjects demonstrated delayed sleep phase
tendencies and borderline sufficient sleep. A third to half had inconsistent
sleep schedules. Debilitated patients with chronic orthostatic intolerance
frequently report tiredness, unrefreshing sleep, and restless sleep. Sleep
assessment should be considered for patients presenting for an evaluation
or treatment of OI.
Acknowledgements: Dysautonomia Youth Network of America, Greg and
BethWahl, Mayo Clinic Small Grants Award, Mayo Clinic Children’s Center.

SLEEP VERSUS SCHOOL TIMINGS OF PRESCHOOL AND SCHOOL-AGE
CHILDREN

M.I. Clara 1, A. Allen Gomes 1. 1Center for Research in Neuropsychology and
Cognitive Behavioral Intervention, Faculty of Psychology and Educational
Sciences, University of Coimbra, Coimbra, Portugal

Introduction: The circadian rhythms of children have received little
attention when compared to circadian biology in adolescents, perhaps due
to the assumption that children are essentially oriented towards morn-
ingness. However, sparse studies have suggested the sleep-wake rhythm
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delay assumed to occur drastically around adolescence might start earlier.
Although the delay in sleep-wake patterns and its conflict with school
start-times is well studied on adolescents, there are fewer studies focusing
on younger children. We aimed to investigate the sleep-wake patterns of
school-age, non-pubertal children.
Materials and Methods: In this cross-sectional school-based survey, we
collected data from 3155 children aged 4-to-11 years at Portuguese
kindergarten and primary schools. All children were assessed through the
Children’s ChronoType Questionnaire, a parent-report questionnaire.
Children from the age nine attending fourth grade or above answered to
the Self-Rating Scale for Pubertal Development.
Results: In our epidemiological study (Clara& Gomes, 2020), we found the
delay of bed and wake times for later hours on free days started at an early
age. On school days, we found later bedtimes as children grew older, but
earlier wake times, imposed by school start times. This resulted in a pro-
gressive reduction of sleep duration on school nights and a behavioral
sleep rebound on free-days, suggesting children are accumulating a sleep
debt during the week for which they try to compensate on free-days by
extending their sleep duration. Restriction-extension patterns and social
jetlag increased gradually across age groups.
Conclusions: Changes in sleep-wake cycles assumed to occur around
adolescence can be detected among preschool and school-age children.
The delay of sleep-wake patterns starts at an early age, years before
adolescence, and increases gradually with age and grade level, as children
develop. Our study suggests the advance of school start times across school
grade level, from preschool to the second study cycle, in the Portuguese
school system is inappropriate, as it follows the inverse tendency of chil-
dren’s biological rhythms. Delaying school start times could adjust the
school rhythms to the biological rhythms of elementary age children. It is
urgent to design and implement studies on pediatric chronobiology that
further ascertain circadian regulation and individual differences in sleep
need among younger children.
Acknowledgements: This study made use of research data from a national
project (PTDC/PSI-EDD/120003/2010, hosted at the Department of Edu-
cation and Psychology of the University of Aveiro, Portugal, funded by the
Portuguese Foundation for Science and Technology) coordinated by Pro-
fessor Ana Allen Gomes, who is currently coordinating the related research
project True Times: Morningness-eveningness and time-of-day effects on
cognitive performances and emotional states (PTDC/PSI-ESP/32581/2017
and CENTRO-01-0145-FEDER-032581, hosted at the Faculty of Psychology
and Educational Sciences of the University of Coimbra).

“SOMETHING IS WRONG!”A QUALITATIVE STUDY OF RACIAL
DISPARITIES IN PARENTAL EXPERIENCES OF OSA DETECTION IN
THEIR CHILD

A. Chung 1, L. Farquharson 2, A. Gopalkrishnan 3, S. Honaker 4. 1NYU
Langone Health, Population Health, New York, United States; 2Cornell
University, Ithaca, United States; 3 Trinity University, San Antonio, United
States; 4 Indiana University School of Medicine, Indianapolis, United States

Introduction: African Americans are 4-6 times more likely to have
obstructive sleep apnea (OSA) than white children, yet disparities in
detection, diagnosis, and treatment persist. Our study objective was to
examine parent perceptions and experiences with OSA detection for their
child with sleep-disordered breathing.
Materials and Methods: Semi-structured phone interviews were con-
ducted with n¼30 parents of children (ages 2-12 years) who were referred
for overnight polysomnography due to sleep-disordered breathing. Par-
ents who identified as Black non-Hispanic (n¼19) or White non-Hispanic
(n¼8) were included in the current analysis. Qualitative thematic analysis
was conducted using a grounded theory approach, with themes organized
in NVivo 12 software. Twenty-one themes falling into five categories were
identified. To examine racial differences in parental experiences, themes
were classified as convergent (presented by Black and White parents) or
divergent (presented by one racial group but not the other).
Results: Participating parents were primarily mothers (92.59%). Children
were 51.90% female aged 3-14 years old (M¼7.93 years, SD¼3.08). Delayed
OSA detectionwas observed in Black children (M¼9.00 years) compared to
white children (M¼5.78 years). Analysis of themes by race identified both
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shared experiences and perspectives, as well as those that were specific to
or more salient for parents of one race. Convergent themes that overlapped
among both groups included “Wanting to Know, Worries, and Child Daytime
Symptoms.” Divergent themes experienced by White mothers included
“Low threshold for raising concerns with provider, Institutional delays, and
Trust in provider,” Misplaced blame, Whatever it Takes, Something is wrong
and Missing the day-night connection were divergent themes named by
Black mothers/caregivers.
Discussion: Racial disparities and commonalities in OSA detection were
identified for parents of children at-risk for OSA. Black mothers expressed
a strong sense of advocacy for their child during the detection process and
reported experiences of misplaced blame from teachers related to their
child’s daytime sleepiness in school. White mothers reported overall
positive experiences with their healthcare providers in areas related to
communication and trust. Delayed OSA detection in Black children may be
overcomewith targeted education for caregivers and ongoing unconscious
bias training for providers. Divergent themes among parents who under-
went similar processes for an OSA diagnosis are a potential indication of
racism and health disparities.
Conclusions: Black and white parents experience different paths to
detection and diagnosis for their child’s sleep-disordered breathing, that
are affected by individual awareness, education, patient-provider in-
teractions, and experiences with the healthcare and education system.
Acknowledgements: We would like to thank the parents and caregivers
who participated in this study.

SUVOREXANT IS SAFE AND EFFECTIVE IN A PEDIATRIC POPULATION: A
SINGLE-CENTER, RETROSPECTIVE STUDY

R.M. Witt MD, PhD 1,2,3,4, J.M. Riley BS 1,5, C.N. Hamparian 1,5, T.L. Owens
MSN, RN, CPN 1,2, D. Simmons PhD 1,2,4,6, K.C. Byars PsyD 1,2,4,6, J.B.
Hogenesch PhD 1,5, D.F. Smith MD, PhD 1,2,7,8, T.J. Dye
MD1,2,3,4. 1Cincinnati Children's Hospital Medical Center, Center for
Circadian Medicine, Cincinnati, United States; 2Cincinnati Children's
Hospital Medical Center, Division of Pulmonary Medicine and Sleep Center,
Cincinnati, United States; 3Cincinnati Children's Hospital Medical Center,
Division of Neurology, Cincinnati, United States; 4University of Cincinnati
College of Medicine, Department of Pediatrics, Cincinnati, United States;
5Cincinnati Children's Hospital Medical Center, Division of Human
Genetics, Cincinnati, United States; 6Cincinnati Children's Hospital Medical
Center, Division of Behavioral Medicine and Clinical Psychology, Cincinnati,
United States; 7Cincinnati Children's Hospital Medical Center, Division of
Pediatric Otolaryngology-Head and Neck Surgery, Cincinnati, United States;
8University of Cincinnati College of Medicine, Department of
Otolaryngology-Head and Neck Surgery, Cincinnati, United States

Introduction: Sleep-wake disorders are highly prevalent in children and
adolescents. To treat certain sleep-wake disorders in children and ado-
lescents, including insomnia and circadian rhythm sleep-wake disorders, a
wide range of non-prescription and prescription somnogenic agents are
used[1]. Evidence-based recommendations in this population are limited,
however, in part because the literature on their safety and efficacy is
lacking. Suvorexant is a very promising new medication which suppresses
wakefulness through the reversible antagonism of the OX1R and OX2R
receptors. These receptors bind wake-promoting neuropeptides orexin A
and orexin B. Suvorexant was approved for the treatment of chronic
insomnia in adults[2] in November 2014 in Japan and in February 2015 in
the U.S. Its safety and efficacy in children has not been studied. Here, we
report findings from a retrospective analysis of suvorexant use in pediatric
populations.
Methods: A retrospective analysis was performed in pediatric patients
(age < 18) who were prescribed suvorexant between 2015 and 2021 and
were treated in the Departments of Psychiatry, Psychology, Pulmonary and
Sleep Medicine, Developmental-Behavioral Pediatrics or Neurology at
Cincinnati Children’s Hospital Medical Center. Primary sleep diagnoses,
neurologic diagnoses, psychiatric diagnoses, and demographic informa-
tion were identified. The starting suvorexant dose was recorded, as were
titration ranges. Adverse effects and caregiver statements of efficacy were
catalogued and discontinuation rates calculated. Normally distributed data
were reported as mean[standard deviation] while non-normally
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distributed data were reported as median[Q1,Q3].
Results: 129 unique individuals were prescribed suvorexant during the
referenced time period. The mean[SD] age was 10.3 [± 4.5] years, 45% were
female, and the median[Q1,Q3] weight was 21.4 [14.8,32.8] kg at initiation
of suvorexant. Median weights by age group were: 2-5 yeas: 10.2 [9.3,12.5]
kg, 5-12 years 21.1 [17.1 e 25.1] kg, and 12-18 years: 40.4 [32.6 e 56.0] kg.
By age group, median [Q1,Q3] starting doses were as follows: 2-5 years: 5
[2.5,5] mg, 5-12 years: 7.5 [5,10] mg, and 12-18 years: 10 [5,10] mg. The
dose was increased for 48% (n ¼ 62) of patients. The median increase was
10 [5,15] mg. Suvorexant was well-tolerated and efficacious, with patients
continuing on the medications months after initiation. No significant
adverse effects were recorded that required an in-patient hospitalization
or prolongation of an existing hospitalization, that resulted in significant
disability/incapacity, that was life-threatening, or that resulted in death.
Conclusions: The use of an orexin-receptor antagonist, suvorexant, is safe,
well-tolerated and efficacious in the treatment of insomnia and circadian
rhythm sleep-wake disorders in pediatric populations.
Acknowledgements: This work was supported by the Cincinnati Chil-
dren’s Research Foundation.

THE EFFECT OF MELATONIN TREATMENT ON CHRONIC INSOMNIA IN
CHILDREN ONE TO THREE YEARS OLD

K. Khamenehpour 1, S. Jalilolghadr 1. 1Qazvin University of Medical Sciences,
Department of Pediatrics, School of Medicine, Children Growth Research
Center Research Institute for prevention of Non-communicable Diseases,
Qazvin, Iran, Islamic Republic of

Introduction: Melatonin is mainly produced by the pineal gland and is
often called the sleep hormone. It is an endogenous and natural substance
that causes sleep in the body and in addition, it has been used only in
limited and short-term studies to treat insomnia in children. It is known to
have a range of different effects when taken as a medication. This research
was designed to investigate the effect of melatonin on sleep onset time,
total sleep duration, sleep quality and finally, daily function in a population
of healthy children with insomnia (IRCT code: IRCT20180719040526N1).
Materials and Methods: This study will be performed by clinical trial
method on 60 children (1-3 years old boys and girls) referred to the sleep
clinic of Qazvin Children's hospital in 2019 due to complaints of poor sleep.
Children are examined by a physician and defined by ICSD-3 as patients
with insomnia. They were randomly divided into placebo and interven-
tional groups. Pediatric sleep clinic questioner and sleep diary were filled
out by parents by recording the sleep time before and after the drug taking
medication. For 30 children, melatonin was prescribed at a dose of 0.1 mg/
kg up to a maximum of 1 mg for one month. Analysis was performed using
SPSS 21 software, Chi-square and paired t-test (p<0.05).
Results: Comparison of the two groups showed that, after taking mela-
tonin in the intervention group, sleep habits improved in children;
nocturnal awakenings were decreased (p ¼ 0.004), stay up the night (p ¼
0.001) andmedium night's sleep (p¼0.030). Also, psychological counseling
treatments had a significant relationship with sleep improvement in
children (p ¼ 0.030).
Conclusion: Melatonin administration combined with psychological and
nutritional therapies was effective in improving children's sleep. There-
fore, melatonin therapy can be used to improve children's sleep. More
research needs to be done in this area.
Keywords: Melatonin Treatment, Chronic Insomnia, Children

THE EFFECT OF SCREEN EXPOSURE ON SLEEP IN ADOLESCENTS: BOTH
TIMING AND DURATION ARE IMPORTANT

S. Hartley 1,2, S. Royant-Parola 1, A. Zayoud 3, I. Gremy 3, B.
Matulonga 3. 1R�eseau Morph�ee, Garches, France; 2APHP Hôpital Raymond
Poincar�e, EA 4047, Universit�e de Versailles, Garches, France; 3Observatoire
R�egional de Sant�e, Paris, France

Introduction: Studies suggest a decline in sleep duration in adolescents
over the last 30 years. The duration of screen use has been identified as a
risk factor, but the impact of the timing (evening vs night-time ) has not
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been studied.
Materials and Methods: Cross sectional online questionnaire survey of
adolescents performed in school. Sleep habits on school nights and
weekends, symptoms of insomnia and daytime repercussions were
recorded. Sleep deprivation (<7 hours in bed /night), school night sleep
restriction (�2 hours difference in sleep duration on school nights vs
weekends), excessive sleepiness (score >6 on a visual analogue scale),
duration of screen use and timing of screen use (evening vs after bedtime)
were determined. Screen use was divided into light (<1 hour), moderate
(1-2 hours) and intense (>2 hours).
Results: 2513 students (53.4% female) mean age 14.3 years were included.
20% were sleep deprived and 41% sleep restricted. A clear dose effect
relationship in a model controlling for age, sex, and sociodemographic
class was seenwith all levels of night-time screen use on sleep deprivation
and sleep restriction (intense use: sleep deprivation OR 5.23[3.03-9.00].
sleep restriction OR 2.05[1.23-3.42]) and with intense evening use (intense
use sleep deprivation OR 2.72[2.15e3.44] sleep restriction OR 1.69[1.36-
2.11]) but not moderate evening use. All night-time use and intense eve-
ning use were associated with an increased risk of insomnia, non
refreshing sleep, daytime sleepiness, lack of energy and irritability
Conclusions: This study allows the definition of clear guidelines con-
cerning screen use in adolescents for physicians and parents. Both dura-
tion of screen use and timing are important in determining adverse effects
on sleep and daytime functioning. Intense (>2 hours) evening use and all
night-time use should be avoided.
Acknowledgements: The study was supported via the Paris region health
authority (ARS Ile de France) and the Paris region (Conseil R�egional Ile de
France).

THE IMPACT OF EXPERIMENTAL SLEEP RESTRICTION ON ENDOTHELIAL
FUNCTION IN HEALTHY ADOLESCENTS

A. Chan 1,2, Y. Begum1,2, A. Robertson 1, K. Walker 1, R. Westmacott 2,3, M.
Shroff 2,4, N. Dlamini 1,2,3, I. Narang 1,2,5. 1Hospital for Sick Children,
Translational Medicine, Toronto, Canada; 2University of Toronto, Toronto,
Canada; 3Hospital for Sick Children, Division of Neurology, Toronto,
Canada; 4Hospital for Sick Children, Neurosciences and Mental Health,
Research Institute, Toronto, Canada; 5Hospital for Sick Children,
Department of Respiratory Medicine, Toronto, Canada

Introduction: Despite clinical recommendations of 8 to 10 hours of sleep
each night, 60% of adolescents report 7 hours or less of sleep each night.
Sleep restriction (SR) impacts key performance indicators of physical and
mental health. Previous studies have significantly linked SR to adverse
impacts on cognitive outcomes including attention, executive function,
memory and learning that lead to poor academic performance. Addition-
ally, studies in adults have found that SR increases sympathetic activity,
oxidative stress and pro-inflammatory markers leading to endothelial
dysfunction. Endothelial dysfunction is a modifiable risk factor for disease
and can be improved with a healthy lifestyle of adequate sleep, exercise
and diet. Novel non-invasive measures of BOLD cerebrovascular reactivity
(CVR), provide an imaging biomarker of endothelial function and new
opportunities to study cerebrovascular health in adolescents. The purpose
of this study was to investigate whether experimental sleep restriction,
relative to ideal sleep, is associated with vascular endothelial dysfunction,
as measured by CVR in healthy adolescents.
Materials and Methods: This was a counter-balanced crossover study.
Healthy 15- to 18- year old neurotypical adolescents from the community
without history of neurological, psychiatric or sleep disorder were
recruited for this study. Participants underwent a 2-week at-home sleep
manipulation protocol, including 5-nights of ideal sleep (IS; 9 hours in
bed), and 5-nights of sleep restriction (SR; maximum 6 hours in bed).
Objective measures of sleep were evaluated using a validated accelerom-
eter to record sleep duration across multiple nights. At the end of each
sleep manipulation condition, participants underwent a BOLD MRI with
controlled carbon dioxide challenge to assess cerebrovascular reactivity.
Images were reviewed for motion and quality. Cortical and subcortical
regions of interests related to cognition were determined, and calculated
mean CVR values were used for statistical analysis.
Results: Seventeen participants (mean age 16.9 years, 29% male) were
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included in this study.The mean sleep duration was 5.44+0.68 hours for
the SR condition, and 7.07+0.74 hours for the IS condition in this sample.
Reduced CVR in cognitive regions of interest, including the cuneal cortex
(p¼0.006), temporal occipital fusiform cortex (p¼0.05) and right lingual
gyrus (p¼0.04) was seen with acute SR compared with IS.
Conclusions: Reduced CVR was seen in specific regions of cognitive
function with sleep restriction compared to ideal sleep. This study pro-
vides novel data to demonstrate that acute sleep restriction is linked to
adverse cerebrovascular health, particularly endothelial dysfunction, and
may be the underpinning mechanism for adverse cognitive outcomes in
sleep-restricted adolescents. Modifying sleep behaviours in adolescents
may provide unique opportunity to promote endothelial function and
prevent related diseases. Knowledge from this study may offer early in-
sights into the mechanisms of cognitive impairment associated with sleep
restriction and will inform health professionals, parents, and teachers.
Acknowledgements: No acknowledgements to declare.
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Shroff 2,4, N. Dlamini 1,2,3, I. Narang 1,2,5. 1Hospital for Sick Children,
Translational Medicine, Toronto, Canada; 2University of Toronto, Toronto,
Canada; 3Hospital for Sick Children, Division of Neurology, Toronto,
Canada; 4Hospital for Sick Children, Neurosciences and Mental Health,
Toronto, Canada; 5Hospital for Sick Children, Department of Respiratory
Medicine, Toronto, Canada

Introduction: Despite clinical recommendations of 8 to 10 hours of sleep
each night, 60% of adolescents report 7 hours or less of sleep each night.
The etiology of sleep restriction (SR) is multifactorial and includes psy-
chosocial pressures such as academic achievement, extra-curricular ac-
tivities, electronic use, and societal obligations. SR impacts key
performance indicators of physical and mental health. Previous cross-
sectional studies have significantly linked SR to adverse impacts on
cognitive outcomes including attention, executive function, memory and
learning, that leads to poor academic performance. Further, SR has been
associated with greater risk-taking behaviours and increased accidental
injuries in adolescents. The purpose of this study was to investigate
whether experimental sleep restriction, relative to ideal sleep, is associ-
ated with a change in healthy adolescents’ cognitive and behavioral
outcomes.
Materials and Methods: This was a counter-balanced crossover study.
Healthy 15- to 18- year old neurotypical adolescents from the community
without history of neurological, psychiatric or sleep disorder were
recruited for this study. Participants underwent a 2-week at-home sleep
manipulation protocol, including 5-nights of ideal sleep (IS; 9 hours in
bed), and 5-nights of sleep restriction (SR; maximum 6 hours in bed).
Objective measures of sleep were evaluated using a validated accelerom-
eter to record sleep duration across multiple nights. At the end of each
sleep condition, participants were assessed usingstandard neuropsycho-
logical assessments and the NIH-Toolbox, a computerized neuropsycho-
logical test, for cognitive and behavioural outcomes. Measures of interest
included assessments of executive function and behavioral function. Age-
and gender-corrected T-scores were used for statistical analysis.
Results: Thirty-three participants (mean age 16.7 years, 36% male) were
included in this study. The mean sleep duration was 5.44+0.68 hours for
the SR condition, and 7.1+0.74 hours for the IS condition in this sample.
With SR compared to IS, participants had significantly greater scores of
inattentiveness (p¼0.05) and impulsivity (p¼0.05), and significantly lower
scores of overall fluid cognition (p¼0.01) and global cognition (p<0.01).
Additionally, participants with SR compared to IS had significantly higher
scores for sleepiness (p¼0.01), fatigue (p¼0.05), and negative affect
(p¼0.01). No significant differences were seen on assessments of working
memory (p¼0.43), episodic memory (p¼0.27) or processing speed
(p¼0.49).
Conclusions: This study provides data that acute sleep restriction is
associated with adverse cognitive outcomes, specifically to areas of
attention and executive function, and poorer behavioral function after less
than one week of SR when compared to 5-nights of well-rested sleep.
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Knowledge from this study may offer early insights for health pro-
fessionals, clinicians, parents, and teachers on the impact of acute sleep
restriction on cognitive ability, and behavioural function in the adolescent
population.
Acknowledgements: No acknowledgements to declare.

USING AUTO-VIDEOSOMNOGRAPHY TO STUDY THE RELATION
BETWEEN SLEEP AND NIGHTWAKING IN INFANCY

S. Berger 1, N. Barnett 2, S. Thakur 2. 1College of Staten Island, City University
of New York, Psychology, NY, United States; 2Nanit, NY, United States

Introduction: The onset of motor milestones, such as crawling and
walking disrupts infants’ sleep. For example, as measured via actigraphy,
crawling infants wokemore frequently during the night than age-matched
controls who had not yet begun to crawl (Scher, 2005). Intensive longi-
tudinal analysis of prospective parent diaries showed that the first day
infants performed a motor skill, as well as the day they demonstrated
mastery, predicted increased night wakings and shorter sleep durations
(Berger & Moore, 2021). These traditional methods of collecting sleep and
motor data are too intrusive, costly, and/or effortful to feasibly collect data
on a large scale. However, because infant sleep is so variable from night-to-
night, large-scale data collection is necessary to describe periods of stable
sleep and identify deviations from stability. Thus, the aim of this study was
to test whether auto-videosomnography, which has been shown to be as
accurate as actigraphy for documenting infants’ sleep characteristics
(Horger, et al., 2021), could efficiently capture the relation between infants’
sleep and motor development.
Materials andMethods: 1302 parents of infants between the ages of 9 and
14 months completed the Survey of Well-being of Young Children (SWYC)
on-line. The SWYC is a 40-question screening instrument for children
under 5 years old that includes cognitive, language, motor and social-
emotional subscales. All participants were users of Nanit, a commercial,
home video baby monitoring system that video-records infants in their
cribs. A sophisticated machine learning algorithm uses computer vision
technology to calculate and report sleep characteristics including nightly
wake episodes. For the purposes of this abstract, only data from the motor
subscale and from families who reported their infant’s walking experience
(not yet, somewhat, very much; n¼279) are reported.
Results: A 6 (age; 9, 10, 11, 12, 13, 14 mos) x 3 (experience) ANOVA on the
number of night wakings revealed a significant main effect of walk expe-
rience, F(5, 261)¼4.05, p¼.02. Across ages, but especially for younger in-
fants, those whose parents reported that they walk very much woke more
frequently than those with less experience.
Conclusions: These findings replicate previous work on the onset of
crawling and pulling-to-stand showing that infants’ sleep was most dis-
rupted for those who achieved their motor milestones earlier than average
(Atun-Einy & Scher, 2016; Scher & Cohen, 2015) and extends it to the new
milestone context of walking. This study demonstrates the feasibility of
using auto-videosomnography to study the relation between sleep and
motor development in infancy. Thus, this new method has the potential to
collect data more efficiently and on a larger scale than has been done to
date. This creates opportunities for researchers to track individual devel-
opmental trajectories and, in turn, the power to predict change rather than
just document it.
Acknowledgements: This work was supported by the National Science
Foundation, Division of Behavioral and Cognitive Science [1941122] to
S.E.B.

VALIDATION OF THE WEARABLE DEVICE KRONOWISE™ (KW) FOR THE
ASSESSMENT OF SLEEP IN CHILDREN BY COMPARISON WITH PSG
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Introduction:Wearable devices are increasingly useful tools in the clinical
practice, enabling clinical assessments under normal-living conditions
with minimal disturbances, and therefore facilitating progress towards
effective telemedicine. However, there is a lack of validation studies
designed to quantify device performance against accepted gold standards,
especially across different populations. In this study, we aimed to test, by
comparison with PSG, the validity of the wearable device Kronowise™
(KW) for estimating sleep parameters in a paediatric population.
Materials and Methods: The sleep of 48 patients (19 girls, mean age¼ 4.9;
SD ¼ 1.9), attending to the Sleep Unit of the University Hospital FJD
(Madrid, Spain), was simultaneously assessed overnight by KW and PSG.
KW registered 15 raw variables leading to measures of distal temperature,
motor activity, tilt and light (total visible, blue and infrared), recorded at 10
Hz and stored in 30” epochs. TAPL algorithm (Madrid-Navarro et al., 2019),
normalizing and integrating temperature, acceleration, position and
visible light, was used to identify the main sleep periods. Then, epochs
scored as sleep were rescored by the Keywake® algorithm, based on TIM
(time in movement), to detect awakenings>¼ 30��. These algorithms are
implemented on the Kronowizard platform (https://kronowizard.um.es/,
UM). Time in bed (TIB), sleep latency (SL), total sleep time (TST), sleep
efficiency (SE), no. awakenings (NA), and wake after sleep onset (WASO)
were estimated from KW and PSG and agreement between both proced-
ures was analysed by Pearson correlation and 1-factor ANOVAs for every
sleep parameter. Further, the KW method was validated through the in-
dexes of sensibility, accuracy, specificity and F1score.
Results: The analyses showed significant positive correlation (p<.05) be-
tween PSG and KWestimations for every sleep parameter. According to the
ANOVAs, PSG and KW did not differ in the estimation of TIB, SL, TST, SE or
NA (p>0.1); however, they differed in WASO (p<.05). Sleep estimation by
KW showed remarkably high rates of sensibility, accuracy, and F1score (all
of them > 0.9) and acceptable specificity (>0.6).
Conclusions: Our results support the reliability of KW as an accurate de-
vice to measure sleep duration and quality in children, as previously
demonstrated in adult population (Madrid-Navarro et al., 2019). This en-
tails great possibilities for telemedicine and, together with big data ana-
lyses, allows epidemiological studies and clinical screenings in large
paediatric populations.
Acknowledgements: Ministry of Economy and Competitiveness, Instituto
de Salud Carlos III through CIBERFES (CB16/10/00239), Ministry of Science
Innovation and Universities RTI2018-093528-B-I00 (co-financed by
FEDER), Call H2020-sc1-BHC-2018-2020 (Grant agreement 825546, Dia-
bfrail-Latam) and Spanish Sleep Society (SES), Ministry of Economy and
Competitiveness through 2017 Torres-Quevedo Aids for the Recruitment of
PhD Researchers, granted to Kronohealth SL.
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EFFECTS OF SUVOREXANT ON SLEEP-EEG POWER SPECTRUM IN
PATIENTS UNDERGOING BUPRENORPHINE TAPERED OPIOID
WITHDRAWAL

M.J. Reid 1, C.E. Gamaldo 2, K.E. Dunn 1, P.H. Finan 1, A.S. Huhn 1. 1 Johns
Hopkins School of Medicine, Department of Psychiatry and Behavioral
Sciences, Baltimore, United States; 2 Johns Hopkins School of Medicine,
Department of Neurology, Baltimore, United States

Introduction: Patients undergoing opioid withdrawal experience sleep
disruption during the acute withdrawal period, manifesting in reduced
sleep duration and continuity, as well as changes in sleep architecture.
Previous data suggests that Suvorexant may hold promise as an adjunctive
treatment to treat sleep disturbance during opioid withdrawal, due to its
capacity to increase sleep duration and continuity with limited abuse li-
ability. However, little is understood about whether Suvorexant is asso-
ciated with changes in the sleep EEG power spectrum in this context,
which provide a more nuanced and sensitive approach to shed further
light on the neurophysiological actions of Suvorexant and their down-
stream outcomes in relation to opioid withdrawal. As part of a randomized
placebo-controlled trial set in an inpatient treatment unit, we investigated
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the effects of Suvorexant on spectral power during sleep whilst undergo-
ing supervised opioid withdrawal.
Materials and Methods: We performed secondary analyses on a clinical
trial dataset (clinicaltrials.gov (NCT03789214) in which participants were
randomly allocated (stratified by: baseline sleep quality, withdrawal
severity, severity and buprenorphine dose, and gender at baseline) to
receive either placebo, 20mg or 40mg Suvorexant. Following randomiza-
tion, participants underwent an open-label four-day buprenorphine/
naloxone taper and four-day post-taper observation period, during which
Suvorexant or placebo were administered in the evening between 20:00
and 22:00. We measured the spectral densities (PSD) across the whole
night, obtained from eight nights of wireless sleep-EEG recordings, during
the taper and post-taper periods, and derived relative power across the
delta (1-3.5Hz), alpha (8-12Hz), beta (18-28Hz), sigma (12-16Hz) and theta
(4-6.5Hz) power bands. Analyses tested for the effects of drug allocation
(placebo vs 20mg vs 40mg), and study phase (taper vs post-taper) in each
of the spectral power bands using ANOVA.
Results: 38 participants were randomized to the three conditions (Pla-
cebo: n¼12, 20mg: n¼14, 40mg: n¼14). ANOVA indicated a significant
main effect of drug allocation on beta (F [1,37], ¼ 5.618, p ¼ 0.0041) and
sigma (F [1, 37]¼ 3.075, p¼ 0.0479) band activity, with no significant main
effect of study phase. Post-hoc Tukey HSD tests indicated a significant in-
crease in beta power between placebo and 40mg (adjusted p value ¼
0.00657), but not 20mg Suvorexant (adjusted p value ¼ 0.858), as well as a
significant increase in beta power between 20mg and 40mg doses
(adjusted p value ¼ 0.0204). Data also indicted a significant increase in
sigma power between placebo and 40mg groups (adjusted p value ¼
0.037), but not 20mg (adjusted p value ¼ 0.462). There were no significant
differences between placebo and Suvorexant in the other spectral
powerbands.
Conclusions: Results suggest that suvorexant is associated with increased
power in the beta and sigma power bands, during the opioid withdrawal
period. Further work is required to resolve the clinical implications of
these spectral changes in a withdrawal setting, particularly in relation to
findings of increased beta power from suvorexant administration, which
typically are explained as a function of disturbed or hyperaroused sleep.

SOMNOLOGICS - MEDICINES FOR THE TREATMENT OF SLEEP
DISORDERS

S. Herberger 1,2, G. Hajak 3, A. Platt 2, T. Penzel 1, I. Fietze 1, E.
Ruether 2. 1Charit�e University Medicine Berlin, Interdisciplinary Center of
Sleep Medicine, Medical Department, Division of Infectiology and
Pneumonology, Berlin, Germany; 2 ProSomno Clinic for Sleep Medicine,
Munich, Germany; 3 Sozialstiftung Bamberg, Klinik fur Psychiatrie und
Psychotherapie, Bamberg, Germany

Introduction: Sleep disorders can impair quality of life, contribute to
morbidity and increase mortality. A range of pharmaceutical and phyto-
therapeutic substances from various substance classes are used to treat
sleep disorders. However, the heterogeneity of these substances means
selecting an appropriate agent for an individual patient is challenging.
Until now, a taxonomy that classifies the clinical properties of such sub-
stances is lacking. To fill this gap, we propose a novel taxonomy that
classifies medications for sleep disorders, which we term Somnologics (lat.
somnologica). The intention of this new classification system is to assist
clinicians in choosing the right pharmacological agent for the individual
patient.
Materials and Methods: The Somnologics taxonomy is the first attempt at
a unified classification of medications for the treatment of sleep disorders.
For insomnia disorders, we review substances that promote sleep (anti-
insomnics) by either increasing sleep pressure (somnics) or reducing wake
pressure (antivigilantics). For circadian rhythm disorders, we discuss
medicines that realign an individual’s sleep phase (chronotherapeutics).
For hypersomnia disorders, we consider treatments associated with an
increased need for sleep (antihypersomnics). And finally, we classify
medications that reduce a patient’s sleep drive (vigilantics), and treat
cataplexy (anticataplectics).
Results: The Somnologics classification system presented herein is a novel
and comprehensive taxonomy of medications for sleep disorders. It
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classifies the most common pharmaceutical and phytotherapeutic sub-
stances according to clinical use and physiological mechanisms.
Conclusions: The Somnologics taxonomy provides an effective reference
for clinicians looking to treat patients with sleep disorders. It is
intended as a tool to support clinical decision-making, which is frequently
challenged by the large range of heterogeneous substances that treat sleep
disorder and should be helpful support for clinicians facing the question of
how to treat certain sleep disorders.
Acknowledgements: The authors would like to thank Prof. Dr. Peter Rie-
derer and Springer Nature Switzerland for publication of the in-depth
chapter in the most recent edition of Neuropsychopharmacotherapy 2021.

Psychiatric Disorders Affecting Sleep/Wake

ASSOCIATIONS BETWEEN PRE-SLEEP INTRUSIVE THOUGHTS, SLEEP
DIFFICULTIES, AND BODY TEMPERATURE IN YOUTH WITH MOOD
DISORDERS

A. Nixon 1,2, K. Bonneville 1, C. Leveille 1,2, R. Robillard 1,2. 1University of
Ottawa, Ottawa, Canada; 2University of Ottawa Institute of Mental Health
Research at The Royal, Ottawa, Canada

Introduction: The circadian phase delay characteristic of the adolescent
developmental period may be amplified in youth with mood disorders.
These individuals have lower circadian amplitudes, delayed circadian
phase, and higher levels of pre-sleep arousal when compared to healthy
controls. Previous research has established a relationship between pre-
sleep arousal, sleep difficulties and mood disorders. However, little is
known about how the circadian rhythms of body temperature may relate
to these factors considering the physiological effects of body temperature
on pre-sleep arousal. The main objective of this study was to assess the
relationship between sleep difficulties, pre-sleep intrusive thoughts, and
alterations in body temperature in adolescents with mood disorders.
Methods: Fourty-nine participants who experience at least mild depres-
sive symptoms (score >6 on the QIDS A17-SR) were recruited from a ter-
tiary psychiatric facility and surrounding areas. Actigraphy was used to
monitor sleep and a dermal sensor on the abdomen was used to measure
skin temperature for seven days in the participant’s natural environment.
Participants also completed the Leeds Sleep Evaluation Questionnaire
(LSEQ) and the Glasgow Content of Thoughts Inventory (GCTI) to docu-
ment subjective sleep and pre-sleep intrusive thoughts.
Results: Results indicate that increased pre-sleep intrusive thoughts
significantly correlate with lower subjective ease of getting to sleep (r ¼
-.30, p ¼ .038), later sleep onset (r ¼.36, p ¼ .011), lower subjective sleep
quality (r ¼ -.49, p <.001), and higher instability in sleep efficiency (r ¼ .31
p ¼ .030). A delayed circadian phase of skin temperature was significantly
correlated with higher instability of wake after sleep onset as measured by
actigraphy (r ¼ .42, p ¼ .022). Sleep disturbances were significantly
correlated with poorer rhythmicity of the circadian rhythm of skin tem-
perature (jrj > .347, p < .045), but not with amplitude (jrj < .081, p > 675).
Conclusion: These results deepen our understanding of the potential in-
fluence that pre-sleep intrusive thoughts and dysregulation of the circa-
dian rhythm of skin temperature, especially physiological arousal at sleep
onset, may have on sleep difficulties experienced by youth with mood
disorders. More research is needed to fully understand the mechanisms at
play and whether these factors may be amenable to targeted interventions
for youth with mood disorders.

CHILD AND ADOLESCENT SLEEP DISTURBANCES AND
PSYCHOPATHOLOGY IN A MENTAL HEALTH CLINIC SAMPLE

A. Blacher 1, K. McKenzie 1, S. Stewart 2, G. Reid 1,3,4,5. 1 The University of
Western Ontario, Psychology, London, Canada; 2 The University of Western
Ontario, Education, London, Canada; 3 The University of Western Ontario,
Paediatrics, London, Ontario, Canada; 4 The University of Western Ontario,
Family Medicine, Schulich School of Medicine and Dentistry, London,
Canada; 5Children’s Health Research Institute, Children’s Health and
Therapeutics, London, Canada

Introduction: Children and adolescents (henceforth children) being
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treated in specialty mental health services are more likely to have sleep
disturbances than community samples. However, few studies have
investigated the relationship between sleep and psychopathology in a
broad sample of children seen at mental health agencies. This study aimed
to fill this gap by examining sleep disturbances in relation to internalizing
(e.g., depression, anxiety) and externalizing (e.g., attention-deficit/hyper-
activity, conduct disorder) symptoms.
Materials and Methods: Secondary data analyses were completed on a
sample of children (aged 4 to 18; 56.2% male) who completed the interRAI
ChYMH- a semi-structured assessment tool- as a part of standard care in
residential or outpatient settings from 39 mental health agencies in
Ontario, Canada (N ¼ 13, 472). A split-half sample approach was used to
control for error and determine if results were reproducible (Sample 1 n ¼
6,773, Sample 2 n ¼ 6,699). Hierarchical regressions examined the effects
of child (i.e., age, sex, sensory sensitivity, pain), family (i.e., family func-
tioning, caregiver distress, lack of parenting strengths), sleep disturbances
(i.e., difficultly falling asleep and staying asleep, night waking, bedtime
resistance and falling asleep during the day), and age as a moderator for
sleep disturbances on both outcome variables: internalizing and exter-
nalizing symptoms.
Results: In both samples, sleep disturbances predicted both internalizing
(Sample 1 DR2 ¼ 8.6%, Sample 2 DR2 ¼ 10.0%) and externalizing (Sample 1
DR2 ¼ 1.5%, Sample 2 DR2 ¼ 1.3%) above and beyond child and family
variables. Age moderated the relationship between sleep disturbances and
internalizing symptoms (Sample 1 ß ¼ 0.06, p < .001, Sample 2 ß ¼ 0.08, p
< .001), but not externalizing symptoms (Sample 1 ß ¼ -0.01, p > .05,
Sample 2 ß ¼ -0.01, p > .05).
Conclusions: The relationship between sleep and psychopathology may
change as children move through developmental phases marked by
structural and organizational changes in sleep-wake patterns and psy-
chopathology prevalence.

CHILDREN WITH AUTISM AND INSOMNIA UTILIZE TWICE THE AMOUNT
OF HEALTH SERVICES THAN THEIR COUNTERPARTS

S. Solomon 1, I. Dinstein 2, I. Menashe 1, G. Meiri 3. 1Ben Gurion University of
the Negev, Public Health Department, Beer Sheva, Israel; 2Ben Gurion
University of the Negev, Psychology Department, Beer Sheva, Israel;
3 Soroka University Medical Center, Child and Adolescent Psychiatry, Beer
Sheva, Israel

Introduction: Sleep disturbances consistent with a diagnosis of insomnia
are commonly reported in 40-80% of children with autism spectrum dis-
orders (ASD) in contrast to 20% of typically developing children. Previous
studies have reported that sleep disturbances in the general population are
associated with higher loads of comorbidities and health service utiliza-
tion. Here we examined whether there is a similar association between
insomnia and the utilization of health services specifically in childrenwith
ASD.
Materials and Methods: We conducted a retrospective, cross-sectional
study of 541 children with ASD, between 1-11 years of age, registered in
the National Autism Database of Israel. Children were included in the
current study if they were members of Clalit Health Maintenance Orga-
nization, and their parents completed the Children’s Sleep Habits Ques-
tionnaire (CSHQ). Pediatric insomnia was defined as a total CSHQ score
>48. Sociodemographic and ASD diagnostic measures including the
Autism Diagnostic Observation Schedule, 2nd edition (ADOS-2) calibrated
severity scores, DSM-5 levels of required support, and cognitive scores of
the children were extracted from the National Autism Database. Data
about medication use, hospitalizations, visits to the emergency room, and
visits to specialists were obtained from the Clalit electronic patient record
system. The association between insomnia, comorbidities, and health
utilization data were tested using standard univariate and multivariate
statistical tests.
Results: Of the 541 children with ASD, 257 (47.5%) had insomnia. ASD
children with insomnia were more likely to be prescribed medications
(excluding sleep medications) for the management of chronic diseases (OR
1.50, 95% CI [1.02, 2.21], P ¼ 0.0415). In addition, children with insomnia
had 50% more visits to the emergency room (mean[SD] ¼ 0.63[1.19] vs.
0.42[1.01]; p¼ 0.0153) and had 2.7 times higher rate of hospitalizations
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(mean[SD] ¼ 0.19[0.60] vs. 0.07[1.30]; p¼ 0.0042) when compared to ASD
childrenwithout insomnia. Consequently, childrenwith ASD and insomnia
spent, on average, twice the time at the hospital compared to childrenwith
ASD without insomnia (mean[SD]¼ 0.32[1.08] vs. 0.16[1.06] days per child
respectively; p¼ 0.004). No significant differences were found in the total
number of outpatient visits, including visits to primary care physicians and
specialists, between children with and without insomnia.
Conclusions: These findings suggest that children with ASD and insomnia
utilize health services significantly more than children with ASD who do
not have insomnia and aremore likely to be prescribedmedications for the
management of chronic diseases. Thus, treating sleeping problems in
children with ASD may have a broad clinical and economic impact that
extends beyond the expected improvement in the sleep quality of these
children and their parents.
Acknowledgements: This study was supported by Neurim Pharmaceuti-
cals Ltd. who also assisted in the study design.

CHRONOTYPE PREDICTS PHENOTYPIC DIFFERENCES IN PSYCHIATRIC
SYMPTOMS ACROSS THE DAY

L. Balter 1, B. Holding 2, J. Axelsson 3. 1Karolinska Institutet, Stockholm,
Sweden; 2University of Copenhagen, Copenhagen, Denmark; 3 Stockholm
University, Stockholm, Sweden

Introduction: Daily rhythms of physiology and behaviour are an integral
part of human physiology. There are, however, large inter-individual dif-
ferences in the phenotypic expression of circadian-regulated output, and
individuals typically function and feel better at different times of day. In
the current pre-registered study we wanted to determine how well an
individual’s psychiatric profile and chronotype can predict when psychi-
atric symptoms will be worse.
Materials and Methods: We recruited a sample of 500 individuals that
rated psychiatric symptoms 5 to 6 times across the day. Self-reported
measures of psychiatric traits (13 scales) and chronotype (rMEQ) were
completed during a baseline session. Factor analysis was performed to
obtain underlying latent constructs.
Results: Results revealed three psychiatric constructs: depression-anxiety,
downregulatory problems, and social dysfunction. Key findings included
the expected diurnal patterns of symptoms for fatigue (greatest in the
early morning and evening) and proactiveness (most proactivity in the
afternoon), while emotional and attentional problems showed only minor
diurnal variation across the whole sample. Morning types showed low
levels of fatigue (lower than evening types) in the morning (~8:00-10:00),
but this relationship reversed in the evening (~21:00 and later). Morning
types that were also high in depression-anxiety construct reported more
ADHD-like symptoms in the evening (~19:00 and later) compared to
evening types. For those high in social dysfunction construct, evening
types were most vulnerable for emotional problems in the morning
(~8:00), while by the afternoon (~15:00) this had reversed so that morning
types were most likely to report worse emotional problems.
Conclusions: A person’s chronotype did not only predict the expected
diurnal pattern of fatigue, but also a parallel worsening of psychiatric
symptoms in thosewhoalsohadhigher levels of subclinicalpsychiatric traits.
While the present study was limited to individuals with subclinical levels of
psychiatric traits, the results clearly indicate that an individual’s chronotype
contributes tophenotypic differences inwhenpsychiatric problems aremost
likely. In all, chronotype should be considered in personalized medicine,
diagnosis, and when tailoring treatments in psychiatry.
Acknowledgements: N/A

COMPARISON OF RTMS OF 1HZ, 5HZ AND 10HZ ON SLEEP ACTIGRAPHY
IN PATIENTS WITH DEPRESSION
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Introduction: Repetitive Transcranial Magnetic Stimulation (rTMS) is an
approved neurophysiological tool for the treatment of major depression
(MD), and has been proposed as a tool that may have positive results in the
treatment of sleep disorders (SD). However, clinical practice recommen-
dations of rTMS protocols for the treatment of sleep disturbances in MD
patients are inconsistent. In this regard, inhibitory rTMS (� 1Hz) and
excitatory rTMS (5Hz and 10Hz) protocols in the dorsolateral prefrontal
cortex (DLPC), approved for depression, activate different neural mecha-
nisms, which may have a different clinical effect on sleep in MD patients.
Objective: To know the effect of 1Hz rTMS in the DLPC-left, 5Hz and 10 Hz
in the DLPC-right on sleep actigraphic parameters in MD patients.
Method: Thirty adults (mean age ¼ 45.43 ± 13.02 years old, 77% women),
with a diagnosis of major depression (MD), referred by psychiatrists, were
divided into three treatment groups, each with 10 patients. Each group
received one of the following treatments with rTMS: 1hz in DLPC-I, 5hz in
DLPC-D or 10hz in DLPC-D. The treatments included 15 sessions at 80% of
the motor threshold. Objective sleep data were obtained using an actig-
raphy device placed on the wrist 24 hours a day through seven days before
treatment and during seven days after treatment.
Result: Using the related samples t-test analysis, no significant differences
were found in sleep before and after the intervention in any of the three
treatment groups (p > 0.05), but, effect size analyses (Cohen's d), showed a
different effect in each treatment group. The rTMS-1Hz, had a moderate
effect, improving four sleep parameters: wake minutes (WMIN), sleep
efficiency (SEFF), awakenings after sleep onset (WASO) and activity index
(ACTX), (Cohen's d ¼ .59, .60, .63 and .53, respectively). Treatment with
rTMS-5Hz only improved the SEFF parameter with a small effect (Cohen's
d ¼ .44). Treatment with rTMS-10 Hz had a moderate effect on SEFF
(Cohen's d ¼ .52) and sleep minutes (SMIN, Cohen's d ¼ .64), but they
worsened after the intervention.
Conclusions: Inhibitory rTMS treatment has a better effect than excitatory
rTMS on sleep disorders in MD patients.

CORRELATIONS BETWEEN SLEEP ARCHITECTURE AND EMOTIONAL
INHIBITION PROCESSING DURING A SUICIDAL CRISIS: PRELIMINARY
FINDINGS IN HOSPITALIZED ADOLESCENTS

M. Porteous 1,2, M. Lanthier 1,2, P. Tavakoli 3, A. Boafo 4,5, K. Campbell 2, J. De
Koninck 1,2, R. Robillard 1,2. 1University of Ottawa Institute of Mental Health
Research at the Royal, Sleep Research Unit, Ottawa, Canada; 2University of
Ottawa, School of Psychology, Ottawa, Canada; 3McMaster University,
ARiEAL Research Centre, Hamilton, Canada; 4Children's Hospital of Eastern
Ontario, Mental Health Research Unit, Ottawa, Canada; 5University of
Ottawa, Department of Psychiatry, Ottawa, Canada

Introduction: Worldwide, suicide is the second most common cause of
death for adolescents. Adolescent suicide is influenced by many factors,
including difficulties with inhibitory control that may contribute to
increased risk of future suicidal behaviour. In previous studies, we
observed that adolescents in suicidal crisis havemore light sleep and lower
neural resources mobilized during inhibition processing compared to
healthy adolescents. Their inhibitory control may be modulated by the
emotional valence of surrounding stimuli. The current study aimed to
determine how sleep architecture in suicidal adolescents may relate to
inhibition processing in response to stimuli with neutral, positive and
negative emotional valence.
Materials and Methods: Nine adolescents between 12 and 17 years of age
(77.8% females, Mean+SD ¼ 15.0+1.7 years old) who attempted suicide
were recruited while hospitalized for a suicidal crisis in a psychiatric
inpatient unit. Of those, all had a clinical diagnosis of depression based on
DSM-V criteria. Polysomnography and event-related potentials were
recorded in Patients’ bedrooms. Event-related potentials were recorded
during a Go/NoGo task involving pictures of emotionally neutral, sad, and
happy faces. Pearson correlations were conducted to evaluate potential
associations between sleep architecture parameters and the P3d, a brain
response thought to reflect inhibition processing (i.e. difference waveform
calculated as NoGo minus Go trials).
Results: All participants had significant suicidal symptoms on the
adolescent version of the Suicidal Ideation Questionnaire (range: 32-82,
Mean+SD ¼ 46.3+16.6), and 88.9% were taking psychotropic medications.
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Higher amounts of NREM2 sleep (r¼-.82, p ¼ .007) and lower amounts of
NREM3 sleep (r¼.68, p¼.043) significantly correlated with lower ampli-
tude of the P3d in response to sad stimuli. No such association was found
for happy or neutral stimuli.
Conclusions: Our findings suggest that adolescents experiencing acute
suicidal risk have shallower sleep and that this is associated with fewer
neural resources mobilized by inhibitory processes, especially in context of
negatively valenced stimuli. Thus, addressing sleep disturbances while
managing suicidal crises in adolescents is vital and may help alleviate
emotional inhibition processing difficulties in this vulnerable population.
Acknowledgements: The authors wish to thank the participants who
volunteered their time for research during a very difficult period, as well as
the staff of the Psychiatric Inpatient Unit at the Children's Hospital of
Eastern Ontario.

EFFECTIVENESS OF TARGETING INSOMNIA AND NIGHTMARES IN POST-
TRAUMATIC STRESS DISORDER: A TRANSDIAGNOSTIC INTERVENTION

A. Nixon 1,2, K. Dion 1,2, E. Hart 3, R. Robillard 1,2, J. Shlik 3. 1University of
Ottawa, Psychology, Ottawa, Canada; 2University of Ottawa Institute of
Mental Health Research at The Royal, Ottawa, Canada; 3Royal Ottawa
Mental Health Centre, Operational Stress Injury Clinic, Ottawa, Canada

Introduction: Insomnia and nightmares are pervasive symptoms of post-
traumatic stress disorder (PTSD) that havebeen associatedwithworsePTSD
severity, distress level, daily functioning, and overall health. These night-
time difficulties often persist following improvements in PTSD symptoms,
highlighting the need for sleep-focused care in the treatment of PTSD. Sleep
interventions such as cognitive behavioral therapy for insomnia (CBT-I) and
imagery rehearsal therapy (IRT) are showing promising results for the
treatment of insomnia and nightmares in PTSD. Individuals with PTSDmay
benefit from interventions targeting insomnia and nightmares simulta-
neously. The current study aimed to evaluate the effectiveness of a sleep
intervention program combining CBT-I with IRT (CBT-I+IRT) in a PTSD
sample and to examine whether changes in sleep following this interven-
tion are associated with changes in PTSD and related symptoms.
Materials and Methods: Sixty military veterans or law enforcement
personnel with a clinician-based diagnosis of PTSD according to DSM-5
criteria (78% male, mean age ¼ 50.7 ± 7.3 years, range 29 to 64 years)
underwent 10 weekly 2-hour group sessions of CBT-I+IRT. Participants
were instructed to complete pre-, mid-, and post-intervention question-
naires including the Insomnia Severity Index (ISI), Post-traumatic Stress
Disorder Checklist for DSM-5 (PCL-5), the Nightmare Distress Question-
naire (NDQ), the Brief Pain Inventory - Short Form (BPI-SF), and the
Satisfaction with Life Scale (SWLS).
Results: Insomnia symptoms severity decreased significantly and pro-
gressively from pre-, to mid-, to post- intervention (ISI: F ¼ 28.9, p < .001,
hp
2 ¼ .58). Nightmare-related distress also decreased significantly from

pre- to post-intervention (NDQ: F¼ 23.4, p < .001, hp
2 ¼ .32). This was

accompanied by a significant decrease in PTSD symptoms severity (PCL-5:
F¼ 16.2, p < .001, hp

2 ¼ .24) and increase in life satisfaction (SWLS: F¼ 23.0,
p < .001, hp

2 ¼ .31) from pre- to post-treatment. When controlling for co-
morbid diagnoses of depression and substance use disorder, changes in
PTSD symptoms and life satisfaction were no longer significant (F ¼ 0.6, p
¼ .453, hp

2 ¼ .01; F ¼ 0.4, p ¼ .520, hp
2 ¼ .01). The reduction in insomnia

symptoms from pre- to post-treatment positively correlated with re-
ductions in nightmare-related distress (r ¼ .42, p ¼ .002), PTSD symptoms
(r ¼ .43, p ¼ .002), and pain (BPI-SF: r ¼ .60, p < .001).
Conclusions: The current findings add to previous evidence supporting
the use of CBT-I augmented by IRT to concomitantly address insomnia and
nightmares in peoplewith PTSD.We observed significant improvements in
both insomnia severity and nightmare-related distress, with a parallel
alleviation of PTSD symptoms and improvements in life satisfaction from
pre- to post-treatment. The moderate correlations between sleep im-
provements and PTSD symptoms along the course of treatment reinforces
the notion that sleep restoration plays an active role in mental health. This
also seemed to positively affect other outcomes relevant for PTSD such as
subjective pain and global life satisfaction. Further studies are needed to
better understand the underlying mechanisms of change between im-
provements in sleep and improvements in PTSD symptomatology.
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BECOME YOUR OWN SLEEPEXPERT: DESIGN, DEVELOPMENT AND
EVALUATION OF A PRAGMATIC BEHAVIORAL TREATMENT PROGRAM
FOR INSOMNIA IN INPATIENT PSYCHIATRIC CARE

C.L. Schneider 1, E. Hertenstein 1, K. Feh�er 1, F. Moggi 1, T. Berger 2, C.
Nissen 1,3. 1University Hospital of Psychiatry and Psychotherapy, University
of Bern, Bern, Switzerland; 2University of Bern, Clinical Psychology and
Psychotherapy, Bern, Switzerland; 3Hôpitaux Universitaires de Gen�eve,
Service des sp�ecialit�es psychiatriques, Gen�eve, Switzerland

Introduction: Mental disorders are among the leading causes for reduced
quality of life due to illness worldwide. The majority of patients with
mental disorders suffer from insomnia (disrupted sleep), and insomnia is
associated with adverse health outcomes. Current guidelines identify
cognitive behavioral therapy for insomnia (CBT-I) as the first-line treat-
ment. However, CBT-I is too complex for patients with severe mental
disorders and not systematically implemented in clinical care. Rather,
insomnia often remains untreated or treated with hypnotics, related to the
risk of adverse effects and dependency. The current project aims to
empower patients with mental disorders to take care of their own sleep
health based on a pragmatic behavioral treatment program.
Materials and Methods: We adapted CBT-I in a treatment development
phase in collaboration with 24 patients (13F, 8M, age 36.2 ± 13.8 (19; 59)
years) across diagnostic entities (transdiagnostic approach) and 30 health
care providers (20F, 10M, 40.6 ± 14.5 (18; 64) years) on psychiatric wards
(‘Become your own SLEEPexpert’). The program was implemented and
evaluated by 15 patients (9F, 6M, age 41.7 ± 12.6 (19; 59) years) and 22
health care providers based on interviews and questionnaires before
participation and prior to discharge.
Results: Implementation research resulted in the SLEEPexpert intervention
centering on the sleep/circadian science- and evidence-based treatment
components bedtime restriction and circadian adaptation and consists of
three phases (therapist-guided treatment initiation, self-management
with nurse support, and self-management). Evaluative pre-post assess-
ments in 15 patients demonstrated feasibility. An improvement of
insomnia severity as indexed by the Insomnia Severity Index (ISI; 18.3 ±
4.6 vs. 11.4 ± 4.4, p < 0.001, d ¼ 1.2) and sleep quality, indexed by the
Pittsburgh Sleep Quality Index (PSQI; 12.9 ± 3.8 vs. 10.3 ± 3.3, p ¼ 0.031,
d ¼ 0.6) was observed with a decreased self-reported time in bed (520
minutes ± 105.3 vs. 460 ± 78.1, p¼ 0.031, d¼ 0.6) and increased total sleep
time (331 minutes ± 110.6 vs. 375 ± 74.6, p ¼ 0.09, d ¼ 0.5), resulting in
increased sleep efficiency (65.3 % ± 21.8 vs. 81.9 ± 11.2%, p¼ 0.011, d¼ 0.8).
Conclusions: We present a novel sleep-centered intervention that has the
potential to be implemented and disseminated in routine clinical care for
patients with severe mental disorders and comorbid insomnia. A control
comparison is needed to further test for efficacy. Given the substantive
burden of insomnia and mental disorders, the proposed developments are
expected to be of high public health relevance.
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EVENINGNESS AND RUMINATIONS ARE INDEPENDENTLY ASSOCIATED
WITH POOR SLEEP QUALITY IN HEALTHY YOUTHS

F. Cruz-Sanabria 1, N. Andreoni 2, A. Bazzani 3, F. Starace 1, S. Bruno 1, P.
Frumento 4, C. Carmassi 2, U. Faraguna 1,5. 1University of Pisa, Department
of Translational Research and of New Surgical and Medical Technologies,
Pisa, Italy; 2University of Pisa, Department of Clinical and Experimental
Medicine, Pisa, Italy; 3 Scuola Superiore Sant’Anna, Institute of
Management, Pisa, Italy; 4University of Pisa, Department of Political
Sciences, Pisa, Italy; 5 IRCCS Fondazione Stella Maris, Department of
Developmental Neuroscience, Pisa, Italy

Introduction: Evening chronotype has been associated with poor sleep
quality, mood disturbances, and a greater tendency to rumination. More-
over, ruminations may mediate the association between chronotype and
depression and may predict reduced sleep quality in both healthy youths
and young adults with depressive symptoms. A recent study exploring the
role of chronotype, depressive symptoms, and cognitive emotion regula-
tion strategies in response to stressful events or threats (including rumi-
nations, putting into perspective, among others) as predictors of sleep
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quality found that eveningness, depressive symptoms, less capability of
‘putting into perspective’ and smoking were independently associated
with poorer subjective sleep quality in university students. Considering
the relevance of exploring specific depressive-related ruminations, the
present study aims to evaluate whether ruminations, as measured through
the Ruminative Response Scale, may modify the association between
chronotype and sleep quality. This study focuses on youths since the
transition from adolescence to adulthood involves biological changes that
increase the tendency to eveningness and the vulnerability to disturbed
sleep quality and mental health disturbances.
Materials and methods: A sample of 213 healthy subjects aged 22.13 ±2.3
(range 15-25, 76 males) was assessed through the reduced version of the
Morningness-Eveningness Questionnaire (rMEQ), the Pittsburgh Sleep
Quality Index (PSQI), and the Ruminative Response Scale (RRS). Correla-
tions between variables of interest were estimated. Linear regression
models were used to explore the effect of ruminations on the associations
between chronotype and sleep quality, adjusting for age, gender, and BMI.
Results:Negative correlations were found between the rMEQ and the PSQI
total score (Spearman r ¼ -0.269, p-value <0.001); positive correlations
were found between the RRS and the PSQI total score (Spearman r¼ 0.391,
p-value <0.001). No significant correlations emerged between the rMEQ
and the RRS (Spearman r ¼ -0.076, p-value ¼ 0.267). Regression analysis
with the PSQI as outcome and the rMEQ and RRS as predictors adjusted for
age, gender, and BMI, showed that both rMEQ (b ¼ -0.2, p-value <0.001)
and RRS (b ¼0.094, p-value <0.001) were associated with the PSQI. In
models including both rMEQ and RRS, significant associations were found
(rMEQ b ¼ -0.18, p-value ¼ 0.002 and RRS b ¼ 0.09, p-value <0.001), while
in models evaluating interactions between rMEQ and RRS no significant
effect was observed (b ¼ -0.001, p-value¼0.732).
Conclusion: Eveningness and ruminations were associated with poor
sleep quality in a sample of healthy youths. Ruminations did not signifi-
cantly modify the association between chronotype and sleep quality. No
interaction between chronotype and ruminations was observed. Good-
ness-of-fit measures suggest that depressive-related ruminations, as
measured through the RRS, may explain subjective sleep quality to a
greater extent than chronotype. These results suggest that repetitive
thoughts with negative content may negatively impact the perceived sleep
quality in the young population. Further research is required to explore if
these findings may be replicated in studies using objective measurements
of sleep quality and in other samples.
Acknowledgments: We thank G. Peretto, E. Scardina, andM. di Galante for
their support in data collection.

INCIDENCE AND RELATIVE RISK OF SLEEP PROBLEMS AMONG
CHILDREN AND ADOLESCENTS WITH NEWLY DIAGNOSED
NEURODEVELOPMENTAL DISORDERS. A NATION-WIDE REGISTER-
BASED STUDY

A. Hvolby 1,2. 1 Psychiatry in region of Southern Denmark, Child and
Adolescent Psychiatric, Esbjerg N, Denmark; 2University of Southern
Denmark, Institute of Regional Health Research, Odense, Denmark

Introduction:Sleep problems in children with neurodevelopmental dis-
orders are among the most common parental complaints to mental
healthcare professionals. Sleep problems mainly include difficulty falling
asleep, night awakenings and reduced sleep duration. Such difficulties are
associated with a poor health-related quality of life in the child and the
family and may contribute to aggravation of symptoms of neuro-
developmental disorders. These disorders include attention deficit/hy-
peractivity disorder (ADHD), autism spectrum disorder (ASD),
oppositional defiant disorder/conduct disorder (ODD/CD) and epilepsy.
Studies focusing on a single disorder have found that sleep problems are
common in childrenwith ADHD, where prevalence rates range from 25% to
66%, and in ASD, where prevalence rates of sleep problems range from 40%
to 80%. Other studies have found sleep problems in very young children to
be associated with higher ODD/CD symptom scores. In addition, sleep
problems are prevalent in children with epilepsy. However, these prob-
lems may be related to epilepsy itself or be associated with the use of
antiepileptic medications.
Materials and Methods: We estimated the absolute and relative risk of
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sleep problems in children and adolescents with newly diagnosed neu-
rodevelopmental disorders.
This was a population-based cohort study of individuals born in Denmark
1993-2014 and followed in nationwide registers 2011-2016.We estimated
the 5-year cumulative incidence of sleep problems in incident cases of
attention deficit/hyperactivity disorder (ADHD; n¼12,844), autism spec-
trum disorder (ASD; n¼8,073), oppositional defiant disorder/conduct
disorder (ODD/CD; n¼2,234) and epilepsy (n¼3,709). Hazard ratios (HRs)
for sleep problems were estimated by Cox regression.
Results: The 5-year risk of sleep problems was highest in ADHD (29.2%;
95% CI: 28.4-30.1), ASD (24.2%; 95% CI: 23.1-25.3) and ODD/CD 27.1% (95%
CI: 25.0-29.2%) and lowest in epilepsy (11.3%; 95% CI: 10.2-12.6%). For
ADHD and ASD, sleep problems were more common in females than in
males. Furthermore, sleep problems were predicted by high parental so-
cioeconomic status and varied with the geographical region of residence,
suggesting that different clinical practices exist across Denmark and that
sleep problems may be more likely to go undetected in families of lower
socioeconomic position. Compared with individuals without these disor-
ders, the likelihood of sleep problems was increased in individuals with
ADHD (HR 33.81; 95% CI: 32.78-34.87), ASD (HR 16.77; 95% CI: 16.15-
17.41), ODD/CD (HR 14.73; 95% CI: 13.88-15.64) and epilepsy (HR 6.01; 95%
CI: 5.67-6.37). After mutual adjustment for comorbidity, HRs were atten-
uated, especially in ASD, ODD/CD and epilepsy when adjusted for ADHD,
Conclusions: The result suggest that the increased risk of sleep problems
in individuals with ASD, ODD/CD and epilepsy is driven largely by co-
morbid ADHD.
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INSOMNIA AND EVENINGNESS ARE INDEPENDENT TRANS-DIAGNOSTIC
MARKERS OF POOR MENTAL HEALTH ACROSS THE LIFESPAN

D. Sarsembayeva 1, M. Schreuder 1, C. Hartman 1. 1University Medical Center
Groningen, Interdisciplinary Center Psychopathology and Emotion regulation,
Groningen, Netherlands

Introduction: Insomnia and an evening circadian preference are associ-
ated with numerous psychiatric disorders. Mapping overlap and differ-
ences of distinct sleep profiles across different types of psychiatric
problems in men and women of different ages may aid more precise di-
agnostics, prevention, and treatment of common psychiatric conditions.
Our exploratory study aimed to establishwhether persons can be classified
into specific sleep profiles based on their insomnia symptoms and circa-
dian preferences and if such sleep profiles would be related to specific
mental health problems.
Materials and methods: We used cross-sectional data from 37,716 Dutch
individuals aged 4-91 years from the Comorbid Conditions of ADHD study,
performed in a subsample of the general population cohort from the
Lifelines study. Each participant or their parent completed a digital survey
about sleep habits andmental health. To account for qualitative differences
between males and females and between different age groups, analyses
were conducted within specific age/sex-subgroups. We performed latent
class analyses to identify subgroups of persons based on their severity of
three insomnia symptoms and three dimensions of circadian preferences,
i.e. “sleep profiles”. Next, these sleep profiles were linked to different di-
mensions of psychopathology (depression, anxiety, aggression, autism,
ADHD, smoking, drug use, and alcohol intake) using linear regression. We
described the sex and age differences in the association between sleep
profiles and dimensions of psychopathology.
Results:We derived three sleep profiles comparable among all age groups
and sexes. The first profile included persons with low eveningness and low
insomnia, and two others with higher eveningness with and without
insomnia. The evening profiles were significantly related to higher scores
on all dimensions of psychopathology. This association was even stronger
for the evening profile with insomnia. Outcomes related to substance use,
however, showed slightly different association patterns. Insomnia but not
eveningness was linked to higher drug use and frequency of smoking,
while the opposite held for alcohol use and the number of smoked ciga-
rettes per day. Overall, we found that younger persons had stronger as-
sociations with all dimensions of psychopathology than adults. Therewere
no conclusive patterns in sex differences.
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Conclusions: Individuals in the general population can be classified ac-
cording to the combination of their circadian preference and insomnia
symptoms. However, there are no substantial differences related to indi-
vidual symptoms of insomnia and dimensions of circadian preference.
These profiles are stable across all ages and sexes. Evening profiles strongly
relate to more severe mental health problems, and even more so for
younger persons. The presence of insomnia strengthens this relationship
even further. Therefore, we showed that sleep problems constitute a
transdiagnostic problem in mental healthcare, with a more specific rela-
tion in case of substance use. These similarities and differences are
important for improvingmental health care at both clinical and population
levels.
Acknowledgments: This research received funding from the European
Community’s Horizon 2020 Programme (H2020/2014e2020) under grant
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INTERVENTIONS TO IMPROVE SLEEP QUALITY FOR MENTAL HEALTH
INPATIENTS IN SECURE SETTINGS: A SYSTEMATIC REVIEW & META-
ANALYSIS

P.M. Gardiner 1,2, I. Hartescu 1, F.E. Kinnafick 1, K.C. Breen 2, A.
Girardi 2,3. 1 Loughborough University, Leicestershire, United Kingdom; 2 St
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Introduction: Despite the bidirectional relationship between mental
health and sleep, no systematic review or meta-analysis, as yet, has
examined the effect of interventions to improve sleep quality for mental
health inpatients in secure settings.
The aim of the current work is to identify the effect of interventions for
improving sleep quality in mental health inpatients in secure settings and
identify moderating factors.
Materials & Methods: Eligible studies involved adults from secure inpa-
tient mental health settings, included a quantitative measure of sleep as
primary outcome, and were published in or after 2007. The Cochrane Li-
brary, Scopus, PubMed and ProQuest were searched; last search conducted
October 2021. 12,409 abstracts were screened for inclusion from the da-
tabases. Thirty-eight studies were included in the systematic review.
Results: The meta-analysis included 22 studies (36 individual trials), with
Sleep Quality, Insomnia Severity, Total Sleep Time and Sleep Efficiency as
outcomes. The total pooled effect size for all interventions (random-effects
model) was d¼0.54, (p<0.0001,95% CI:0.30,0.77). Subset-analyses indi-
cated the pooled effect sizes for behavioural interventions as d¼0.65,
(p<0.01,95% CI:0.16,1.14), medical interventions as d¼0.58, (p<0.001,95%
CI:0.25,0.91) and environmental interventions as d¼0.19, (p¼0.38,95% CI:-
0.24,0.62). Based upon duration, interventions conducted over a five-to-
ten-week period were most effective, d¼0.92, (p<0.005,95% CI:0.29,1.55).
Interventions with predominately (50%+) male samples reported a pooled
effect of d¼0.80, (p<0.005,95% CI:0.30,1.30); greater than those with pre-
dominantly female samples, d¼0.39, (p<0.005,95% CI:0.12,0.66).
Conclusions: Interventions to improve sleep quality in this population are
effective. Behavioural interventions, including Cognitive Behavioural
Therapy and physical activity, are most impactful. Clinical practitioners
should consider implementing behavioural interventions, incorporated
over a five-to-ten-week period.

INVESTIGATING THE NOSOLOGICAL STATUS OF UNIPOLAR MANIA
WITHIN UK BIOBANK USING OBJECTIVE AND SUBJECTIVE MEASURES
OF REST AND ACTIVITY

N. Sangha 1, L.M. Lyall 1, B. Cullen 1, H.C. Whalley 2, C.A. Wyse 3, D.J.
Smith 2. 1University of Glasgow, Institute of Health and Wellbeing,
Glasgow, United Kingdom; 2University of Edinburgh, Centre for Clinical
Brain Sciences, Edinburgh, United Kingdom; 3Maynooth University,
Maynooth, Ireland

Introduction: There is uncertainty whether unipolar (hypo)mania is best
viewed as a distinct mood disorder or a sub-type of bipolar disorder.
Disrupted rhythms of rest/activity rhythms are key features of bipolar
disorder but have not beenwell characterised in unipolar (hypo)mania.We
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aimed to compare subjective and objective rest/activity patterns e as well
as demographic, lifestyle and mental health outcomes e across three
groups (bipolar disorder, unipolar (hypo)mania and controls) to assess
whether unipolar (hypo)mania should be viewed as nosologically distinct
from bipolar disorder.
Materials and Methods: UK residents aged 37e73 years were recruited
into the UK Biobank general population cohort from 2006 to 2010. Prob-
able cases of bipolar disorder and unipolar (hypo)mania were identified
based on answers to a self-report mental health questionnaire, as were a
healthy control group. Demographic, lifestyle, mental health and self-re-
ported sleep outcomes were reported by participants in questionnaires.
Accelerometers were provided to a subset of participants for 7 days and
objective measures of sleep and activity were derived from this. Bipolar
disorder and unipolar (hypo)mania were each compared to the control
group, and then compared against each other. Binary logistic regression
models were adjusted for age, sex, ethnicity, educational attainment,
Townsend score, body-mass index, smoking status, alcohol status, psy-
chotropic medication and season of accelerometer wear.
Results: There was some evidence of demographic differences between
bipolar disorder and unipolar (hypo)mania: unipolar (hypo)mania had a
greater proportion of males and bipolar disorder had a greater proportion
of females. Both bipolar disorder and unipolar (hypo)mania had poor
mental health outcomes compared to controls (worse in the bipolar dis-
order group). For objectively measured rest/activity rhythmicity, the bi-
polar disorder group had lower relative amplitude, lower sleep efficiency
and longer sleep duration compared to controls. Average activity levels
were different between all three groups: unipolar (hypo)mania had
highest levels of activity and bipolar disorder lowest. For subjectively
measured rest/activity rhythms, both mood disorder groups had late
chronotype preference, more disturbed sleep and increased difficulty
compared to controls. The unipolar (hypo)mania groupweremore likely to
report an early chronotype compared to the bipolar disorder and control
groups.
Conclusions: Bipolar disorder and unipolar (hypo)mania share features in
common but some key differences support the proposition that unipolar
(hypo)mania could be viewed as a distinct and more homogenous disor-
der. Specifically, unipolar (hypo)mania was characterised by increased
activity levels, early chronotype and shorter sleep duration.
Acknowledgements: Medical Research Council (MRC)

MELATONIN e PRODUCTION AND RELEASE IN CHILDREN AND
ADOLESCENTS WITH ADHD AND CHRONIC SLEEP PROBLEMS -
GENETIC VARIATION ? A NEW STUDY IS PRESENTED

I. Bindesboll 1, A. Hvolby 1,2. 1 Psychiatry in region of Southern Denmark,
Child and Adolescent Psychiatric, Esbjerg N, Denmark; 2University of
Southern Denmark, Institute of Regional Health Research, Odense, Denmark

Introduction: Attention Deficit Hyperactivity Disorder (ADHD) is a com-
mon neuropsychiatric disorder, affecting an estimated 5.3% of children and
adolescents worldwide and persisting into adulthood in approx. 2/3 of
patients. Although the diagnosis is based on observations while the patient
is awake, there is a prevalence of sleep disturbances of 25-55% in persons
with ADHD
There is a growing evidence that a number of sleep traits in humans are
heritable, such as timing of sleep and sleep requirement.
The timing of sleep is determined by the circardian clock and is generated
by transcriptional-translational feed-back loops. There is a growing list of
core clock genes that have been discovered participating in this feedback
loop.
This complex mechanism of circardian regulation and its downstream
regulatory processes were hypothisized to play an important role as
etiological factors for, among other psychiatric disorders, ADHD.
Several genetic mutation including Casein kinase 1 delta (CK1d), T44A and
H46R, Period” (PER2), period3 (PER3) P415A7H417R and cytochrome2
(CRY2) A260T is found in families suffering from familial advance sleep
phase.
Materials and Methods: Genotype analysis:
A single saliva swap sample from each participant will be collected for
genomic DNA extraction. After DNA purification, real-time qPCR analysis
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for SNP rs1801260 will be performed. This SNP is located in the 3�UTR part
of the CLOCKgene harbouring a T or C in position 3111.Saliva samples will
be analysed immediately after sampling, and then destroyed.
Results: In this study we will look into the complex mechanisms under-
lying circadian regulation as e.g., the timing of sleep, are cell autonomous
transcription-translation feedback loops where the transcription factors
CLOCK and BMAL1 drive the expression of Period (Per1/2) and Crypto-
chrome (Cry1/2), whose protein products in turn feed-back to inhibit
CLOCK and BMAL1. Correlation between ADHD, circadian rhythmicity and
sleep disturbances have been demonstrated for ADHD patients, and
circadian regulation and its downstream regulatory processes have been
suggested to play an important role as etiological factor for, among other
psychiatric disorders, ADHD.
Conclusions: CLOCK is considered as the master gene the circardian
rhytm, and understanding the relationship between ADHD and CLOCK
may provide additional information to understand the correlation be-
tween ADHD and sleep problems. This has only been explored in few
studies. As can be seen, it is important to gain more knowledge about the
normal release of melatonin, and the release of melatonin in a group of
children and adolescents with a variety of psychiatric diagnoses. It is
essential to investigate whether there are any differences in the release of
melatonin in children and adolescents with chronic sleep onset problem
and children and adolescents who do not have sleep problems.
Also, if there is a genetic component or explanation in the different DLMO
and whether there is a further relation to ADHD.
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PERCEIVED SLEEP QUALITY AND OBJECTIVE SLEEP CHARACTERISTICS
IN PATIENTS WITH ANOREXIA AND BULIMIA NERVOSA
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Introduction: Eating disorders (ED) are highly prevalent disorders char-
acterized by negative beliefs regarding body shape and weight, irregular
eating habits, and associated with a high level of anxiety and depression.
Clinical observations and few controlled studies seem to indicate that in-
dividuals with ED often complain about their sleep. However, the literature
on sleep and ED is scarce, and often ED focused on self-report instruments.
Here, we investigate subjective (questionnaire) and objective (actigraphy)
sleep characteristics, and the relationship with psychological distress, in a
cohort of consecutive patients with a diagnosis of anorexia nervosa (AN)
and bulimia nervosa (BN) admitted to an ED inpatient treatment ward.
Methods: A total of 66 patients were enrolled in this study. Forty-five
patients had a diagnosis of AN (Mage¼21.6±8.3, 2M) whereas 21 had a
diagnosis of BN (Mage¼24.1±9.2, all females) based on the DMS-5 criteria.
Psychological and self-reported sleep evaluation was conducted at the
beginning of their inpatient treatment (the first week after their admis-
sion), whereas during the second week they were asked to wear an
actigraphy for 7 days.
Results: AN and BN patients did not show differences in the level of ED
symptomatology (as assessed by the Eating Disorder Examination Ques-
tionnaire) and general psychiatric symptoms and psychological distress,
including anxiety and depression (as assessed by the Symptom Checklist-
90-Revised), chronotype (as assessed by the Morningness-Eveningness
questionnaire) and subjective sleep quality (as assessed by the Pittsburgh
Sleep Quality Index, PSQI) were similar between AN and BN. The majority
of AN (86.7%) and BN (76.2%) patients reported poor sleep quality
(PSQI>5), and a morning (45.5%) or intermediate (50%) chronotype.
Actigraphy data showed that BN patients slept less and had a higher wake
after sleep onset, resulting in lower sleep efficiency (86.8vs89.3%)
compared to AN. Poorer perceived sleep quality wasmildly associatedwith
higher psychological distress and ED symptomatology in both groups,
whereas no clear associations were observed for objective sleep
parameters.
Conclusions: Our study showed a high prevalence of self-reported sleep
difficulties in individuals with ED, with no differences between AN and BN
patients, consistent with the literature suggesting that sleep can be a
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clinical marker in ED patients. Moreover, these difficulties were greater in
individuals with higher psychological distress. Actigraphic sleep assess-
ment showed a more fragmented sleep in BN compared to AN, suggesting
that different ED diagnoses may be characterized by different sleep pat-
terns and difficulties.

PREFRONTAL THETA CORDANCE IN RAPID-EYE MOVEMENT SLEEP AS
BIOMARKER FOR PRECISE GUIDANCE OF ANTIDEPRESSANT THERAPY
OF MAJOR DEPRESSION TO HIGHER RESPONSE RATE

T. Mikoteit 1, D. Spieker 1, V. Falzberger 1, A. Steiger 2, M. Zeising 2,3, M.
Hatzinger 1. 1University of Basel and Psychiatric Services of Solothurn,
Solothurn, Switzerland; 2Max Planck Institute of Psychiatry, Sleep
endocrinology, Munich, Germany; 3Klinikum Ingolstadt, Centre of Mental
Health, Ingolstadt, Germany

Introduction: Prefrontal theta cordance in rapid-eye movement (REM)
sleep (PTC-R) is a quantitative EEG measure computed from prefrontal
absolute and relative theta power in tonic REM-sleep. PTC-R correlates
with frontocingulate brain activity, and it has been acknowledged as
reliable predictor of antidepressant treatment response in major depres-
sion. The aim of this prospective clinical study were to examine if
providing the prediction of PTC-R prospectively at week one and changing
the antidepressant medication in case of predicted non-response imme-
diately would increase the final response rate. Further, we wanted to
compare the reliability of the biomarker PTC-R with the clinical finding of
“early response”.
Materials and methods: At treatment onset with antidepressants, 37 in-
patients with major depressive episode were randomly assigned either to
the intervention condition (IG, N ¼ 22, mean age: 39.5 years; 45.5 % fe-
males) or the control condition (CG, N ¼ 15, mean age: 45.4 years; 50 %
females). The biomarker PTC-R was computed from a 19-electrodes sleep-
EEG recording at week 1. Only in the IG, the PTC-R was provided pro-
spectively so that physicians were able tomaintain or adapt antidepressant
treatment depending on predicted response or non-response. Experts
rated the depression severity with the Hamilton Depression Rating Scale
(HAMD) at baseline, at week one after treatment onset, and at week five.
Early responsewas defined as a� 20% reduction of baseline HAMD at week
1, and final response as a � 50% reduction of the score at week 5. For
comparison of the predictive values of PTC-R with early response 7 non-
responders of the IG were excluded from the analysis because of a possible
bias in final response through treatment change.
Results: When PTC-R predicted non-response at week one, and antide-
pressant treatment was modified immediately (IG), the PTC-R predicted
non-responder had an 85.7% chance of response at week five instead of
20% in the CGwhere antidepressant treatment was maintained unchanged
(F¼ 4.18, p¼ .03, h2 ¼ .29). There was no significant difference between IG
and CG response rates in the PTC-R predicted responders whenmedication
was maintained unchanged in both, IG and CG (F ¼ .26, p ¼ .77). The
predictive power of PTC-R was similar to that of early response at week
one, though PTC-R was better in predicting non-response.
Conclusions: These preliminary data suggest that PTC-R is suitable for
biomarker guided antidepressant treatment. While PTC-R is similarly
predictive than the clinical observation of early response at week one, the
first is better in predicting non-response, which would allowed prevention
of poor treatment outcomes.

PREVALENCE OF SLEEP COMPLAINTS AMONG ARMY SERVICEMEN
AFTER WAR EXPERIENCE

H. Hovakimyan 1,2,3, M. Arakelyan 3, L. Terzyan 3, A. Tonoyan 3, H.
Shahinyan 3, E. Khurshudyan 3, G. Ghunyan 3, K. Grigoryan 3, T.
Tunyan 3, S. Khachatryan 1,2,3. 1 Somnus Neurology Clinic, Sleep and
Movement Disorders Center, Yerevan, Armenia; 2National Institute of
Health, Department of Neurology and Neurosurgery, Yerevan, Armenia;
3 "Lernayin Hayastan" Rehabilitation Center, Dilijan, Armenia

Introduction: Neuropsychological problems are common among patients
after acute stress events. The relationship between traumatic event related
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to war and sleep disturbances are well-known to medical science. The
latter are subject to adequate assessment and therapeutic approaches and
through time the sleep symptoms can change their quantity, quality, and
intensity. Our study was aimed at identifying sleep-related complaints
among Armenian servicemen in early and late posttraumatic periods after
the recent war in Artsakh (2020).
Materials and Methods: Overall 99 male servicemen being treated at a
mental health rehabilitation center participated in our study, mean age
19.9±3.17 years. All participants passed psychiatric consultation. We
developed a form assessing different complaints related to sleep such as
insomnia in general and its phenotypes - sleep-onset insomnia (SOI) and
sleep-maintenance insomnia (SMI), nightmares, excessive daytime sleep-
iness (EDS), circadian rhythm abnormalities (CRA), as well as subjective
sleep latency (SL), total sleep time (TST). We assessed sleep quality by the
validated Armenian version of the Pittsburgh Sleep Quality Index (PSQI). It
is a widely used questionnaire with a cutoff of >5 meaning poor sleep
quality.We divided the participants into two groups based on the post-war
admission time period: early (EPWP) and late (LPWP) post-war periods. In
the EPWP group, we involved servicemen less than two months after the
traumatic event (n¼66). The LPWP group consisted of the participants
admitted later - two to four months after the war (n¼33). We administered
the sleep form and PSQI before the interventions (psychotherapy and/or
medications). Chi-square test was used for statistical analysis.
Results: The participants had insomnia in 99.1% of cases, while 97%
showed poor sleep quality by PSQI. For the total sample the PSQI mean
scorewas 12.6±3.7, the SL was 120.6±98minutes, the TSTwas 5.8±2 hours,
83.5% had SOI, 48.5 % had SMI, 59.1% - CRA, 26.5% had EDS, 83% complained
of nightmares. Within groups EPWP/LPWP: insomnia - 90.9%/93.8%
(p>0.05), SOI - 83.1%/84.4% (p>0.05), SMI - 32.3%/81.25% (p<0.01), CRA -
60.6%/56.3% (p>0.05), EDS - 21.2%/37.5% (p>0.05), nightmares - 80.3%/
90.3% (p>0.05), PSQI - 95.45%/100% (p>0.05). In summary, between the
two groups we obtained significant difference only for SMI.
Conclusions: The results of our study suggest that sleep complaints were
very common among Armenian servicemen, which corresponds to data
from other studies in this field. Most of the studied sleep complaints,
including insomnia in general, SOI, EDS, and nightmares, did not differ in
the early or late periods after the war. Interestingly, we found that SMI can
even increase over time, being the most significant finding of this study.

PSYCHOLOGICAL AND BEHAVIOURAL INTERVENTIONS IN BIPOLAR
DISORDER THAT TARGET SLEEP AND CIRCADIAN RHYTHMS: A
SYSTEMATIC REVIEW OF RANDOMISED CONTROLLED TRIALS

L. Bisdounis 1,2, K. Saunders 2,3, H. Farley 4, C. Lee 4, N. McGowan 2,3, C.
Espie 1, S. Kyle 1. 1 Sleep and Circadian Neuroscience institute, Nuffield
Department of Clinical Neurosciences, University of Oxford, Oxford, United
Kingdom; 2Department of Psychiatry, University of Oxford, Oxford, United
Kingdom; 3Oxford Health NHS Foundation Trust, Warneford Hospital,
Oxford, United Kingdom; 4Clinical Medical School, Medical Sciences
Division, Academic Centre, John Radcliffe Hospital, University of Oxford,
Oxford, United Kingdom

Background: Sleep and circadian rhythm disruptions are prominent
symptoms of bipolar disorder (BD) and potential targets for adjunctive
interventions. The aim of this systematic review was to appraise evidence
from randomised controlled trials on the effects of psychological and
behavioural interventions in BD that target sleep and circadian rhythms.
Methods: The review included records from inception until January 3rd,
2021 (PROSPERO registration: CRD42019156782; Open Data, Materials,
and Source: https://osf.io/gv3pe/). All included trials were summarised via
narrative synthesis and meta-analytic models were applied when
appropriate.
Findings: Nineteen studies met the inclusion/exclusion criteria. Out of
these studies, six delivered bright therapy, five delivered interpersonal and
social rhythm therapy, two used blue-light blocking glasses, one delivered
cognitive behavioural therapy for insomnia, one delivered total sleep
deprivation, and four delivered bespoke combination treatments. Quality
assessment produced mixed results but there was a general trend towards
improvement in the last five years. Acceptability of the interventions was
89.2%, no serious adverse events were reported, and side-effects were rare.
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However, more than half of the included studies (N¼10, 52%) did not
measure sleep or circadian rhythms despite being the principal target of
the intervention. The evidence base for the effectiveness of these in-
terventions was limited. There was a small number of trials for each
intervention type, and a lack of consistency in treatment protocols and
assessed outcomes. Meta-analysis was possible for the effect of bright light
therapy on depression severity, revealing a medium-to-large post-treat-
ment effect (Nc¼6; g¼-0.74 [95% CI¼-1.05 to -0.42], p<0.001). Findings for
blue-light blocking glasses and cognitive behavioural therapy for insomnia
were mostly positive for sleep, morningness, and mood. Only mood
symptoms were assessed in interpersonal and social rhythm therapy trials,
and results were conflicting. No individual trial containing a total sleep
deprivation element showed any significant effects on any domain
examined. This finding is contrary to recent claims in support of the
effectiveness of total sleep deprivation for bipolar depression. However,
those claims were based on a literature dominated by non-controlled
studies or RCTs that compare total sleep deprivation plus medication
against total sleep deprivation alone.
Conclusions: There is a clear need for larger, adequately powered trials
that incorporate comprehensive measures of sleep, circadian rhythms,
mood, and functioning. Nevertheless, the psychological and behavioural
treatments included in this review offer a promising avenue as adjustment
interventions in BD given their minimal side effect burden.
Funding: Nuffield Department of Clinical Neurosciences, University of
Oxford; UK Medical Research Council; National Institute for Health
Research Oxford Biomedical Research Centre

PTSD AND SLEEP ARCHITECTURE IN ACTIVE DUTY SERVICE MEMBERS

B. Jacobus 1,1, A. Willis 1, M. Brock 2. 1Brooke Army Medical Center,
Neurology, San Antonio, United States; 2Wilford Hall Ambulatory Surgical
Center, Sleep Medicine, Lackland AFB, United States

Introduction: Sleep is increasingly recognized as a marker of overall
psychological health and resilience. Sleep complaints are also a hallmark of
post-traumatic stress disorder (PTSD). Additionally, sleep disorders may be
implicated in the underlying pathophysiology of PTSD and not just a
consequence of the disease. Military personnel can be at high risk for
developing sleep disorders, which can negatively impact health, resilience
and operational readiness. Further, active duty military personnel are at
high risk for developing PTSD given the nature of deployments, war and
other factors. The majority of published studies have shown a correlation
between sleep relating breathing disorders and PTSD. To our knowledge,
none of these studies have focused solely on active duty military members.
Materials and Methods: This is a case-controlled observational cohort
from the Sleep Disorders Center of an academic military medical center.
Sleep-related questionnaires (Epworth Sleepiness Scale, Insomnia Severity
Index, Pittsburgh Sleep Quality Index) and polysomnographic (PSG) data
were obtained. We excluded patients with history of traumatic brain
injury, use of psychoactive medications and abnormal neuroimaging.
Results: 169 active duty service members underwent sleep evaluations. Of
these, 43 (25.4%) had PTSD compared to 126 (74.6%) without PTSD. The
majority of the population was predominately male (80.5%) with a mean
age of 37.1 and a BMI of 28.6. In patients with PTSD vs no PTSD, there was
no significant difference in the rate of obstructive sleep apnea, mean total
sleep time, sleep efficiency, mean apnea-hypopnea index, rapid eye
movement (REM) sleep percentage, or any other objective sleep variable
on PSG that was analyzed. Subjective sleepiness was similar between those
with PTSD and no PTSD. However, subjective insomnia symptoms and
perceived sleep quality were worse in those with PTSD vs no PTSD.
Conclusions: In a relatively young active duty service member cohort, we
found that patients with PTSD hadmore subjective complaints about sleep
compared to those without PTSD. However, objective sleep parameters did
not statistically differ between these two groups. Previously published
research has identified an association between PTSD and sleep disorders
that our data did not confirm. These studies did not exclude patient's with
history of traumatic brain injury, use of psychoactive medications or
abnormal neuroimaging. It is known that these factors can cause abnor-
malities seen on PSG and/or lead to the development of sleep disorders,
which may explain the objective sleep abnormalities documented in prior
S218
studies. Our findings suggests that there is a sleep-state misperception in
patients with PTSD that is present at a relatively young age. These findings
have profound implications and could provide insight into early treatment
with cognitive behavioral therapy for PTSD patients to prevent onset of
sleep disorders.
Acknowledgements: None

SLEEP DISTURBANCE AND CHANGES IN OSCILLATORY ACTIVITY IN A
MOUSE MODEL OF DEPRESSION: EFFECTS OF SLEEP DEPRIVATION,
KETAMINE AND CIRCADIAN CLOCK MODULATION
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Introduction: Sleep disturbance is increasingly recognised as an impor-
tant feature of affective disorders. Assessment of sleep disturbances and
subsequent response to different treatment is an important consideration
for any model of these disorders. The chronic despair model (CDM) is a
recently established mouse model for depressive-like symptoms in which
repetitive forced swim stress produces long-lasting anhedonia- and
despair-like phenotypes. In the current pilot study, sleep was assessed in
the CDM model in respect to architecture and oscillatory activity,
compared to non-depressive controls. Sleep measures were then assessed
after treatment with known rapid acting anti-depressants, sleep depriva-
tion and ketamine, and after treatment with an agonist of circadian clock
gene RORa, which has been recently suggested to produce anti-depressant
effects via modulation of the activity of the circadian clock.
Materials and Methods: C57BL/6 mice were surgically implanted with
electrodes for recording electrocorticography (ECoG) and electromyog-
raphy (EMG) in order to assess sleep, as well as a deep electrode in the
medial pre-frontal cortex (mPFC) for the recording of local field potentials
(LFP). Each electrophysiological recording session was conducted over a
period of 48h. After recovery from surgery, recordings were conducted
before and after the CDM protocol, consisting of five consecutive days of
10-minute forced swim test. After induction of the model, CDM mice un-
derwent recordings before and after three anti-depressant treatments: 6h
sleep deprivation (conducted from the onset of the light cycle); IP injection
of ROR agonist SR1078 (10mg/kg); IP injection of ketamine (3mg/kg); and
IP vehicle injection as a control. ECoG and EMG data from recording ses-
sions were manually analysed to calculate the time spent in states of wake,
slow wave sleep (SWS) and REM sleep. Within these episodes, spectral
analysis was performed to assess oscillatory activity in ECoG and mPFC
signal.
Results: The CDM protocol caused changes to the architecture and spectral
content of sleep. CDM mice exhibited more fragmented sleep, with a
reduction in theta band oscillations during REM sleep. Sleep deprivation
resulted in selective increase of REM sleep in the period immediately
following treatment, alongside a reduction in the fragmentation of SWS.
CDM mice did not exhibit a rebound in slow wave activity (SWA) after
sleep deprivation, as would be expected, but did exhibit a suppression of
wake and REM sleep gamma activity during the light cycle immediately
following treatment. Treatment with ROR agonist SR1078 resulted in
suppression of mPFC gamma activity inwake, SWS and REM sleep, without
affecting sleep architecture. Similarly, ketamine produced suppression of
mPFC gamma activity in wake and REM sleep, alongside increased SWA
during SWS.
Conclusions: The initial results of the current study indicate fragmenta-
tion of sleep after the CDM paradigm, without classical hallmarks of af-
fective disorders such as decreased latency to REM sleep, suggesting mixed
validity of the model in regard to sleep disturbance. Response after sleep
deprivation suggests a possible blunted SWA response in the CDM mouse.
All treatment modalities appeared to suppress gamma activity in the
mPFC, suggesting a potential common mechanism or marker of anti-
depressant response.
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SLEEP DISTURBANCES AND MENTAL HEALTH: A TRANSDIAGNOSTIC
VIEW OF SLEEP DISORDERS SYMPTOMS IN A REPRESENTATIVE
CANADIAN SAMPLE
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Introduction: Sleep problems can actively contribute to the onset, main-
tenance and worsening of mental disorders. Beyond insomnia, several
other sleep pathologies may be associated with adverse mental health
outcomes, and having multiple sleep disorders may be an aggravating
factor. This study aimed to delineate the current landscape of sleep diffi-
culties and symptoms of sleep disorders linked to poor mental health,
investigate associations between the age at onset of sleep problems and
subsequent mental health, and assess the perceived impacts of sleep
problems.
Materials and Methods: A representative sample of 1,200 Canadians (16
to 88 years old, 53% females) completed an online survey on sleep and
mental health between 21 and 24 September 2021 (i.e. after the acute
phase of the COVID-19 pandemic in Canada). The survey included ques-
tions inspired form the Sleep Disorders Questionnaire, Sleep Disorders
Symptom Checklist-25, Pittsburgh Sleep Quality Index, STOP-Bang, and
Insomnia Severity Index. The sample was stratified in two groups based on
self-reported current mental disorder diagnosis: mental disorder di-
agnoses [219 (18.2%)] vs no diagnosis [960 (80.0%)]. Total scores on the
General Anxiety Disorder-7 and Patient Health Questionnaire were used to
determine anxiety and depression symptoms severity.
Results: Of those with mental disorder diagnoses, 80.4% (176/219)
endorsed symptoms of at least one sleep disorder, a proportion signifi-
cantly higher compared to the 42.7% observed in the rest of the sample
(p<.001, V¼.29). The mental disorder diagnoses group included higher
proportions of respondents endorsing symptoms of insomnia disorder,
sleep apnea, bruxism, restless legs syndrome, nightmare disorder, hyper-
somnia and somnambulism. After adjusting for age, sex, income level and
total sleep time, having a mental disorder diagnosis was associated with:
insomnia (OR¼3.52, p<.001), obstructive sleep apnea (OR¼1.95, p¼.006)
and bruxism (OR¼2.77, p<.001). Half of those with mental disorders di-
agnoses endorsed symptoms of multiple sleep disorders, a proportion
significantly higher than what was observed in the rest of the sample
(p<.001, V¼.35). Endorsing symptoms of insomnia, sleep apnea, bruxism,
restless legs syndrome, and hypersomnia were associated with more se-
vere anxiety and depression symptoms after adjusting for age, sex, income
level, total sleep time, and mental disorders diagnoses (B>.98, p<.012).
Younger age at onset of sleep problems was a significant independent
predictor for current self-reported diagnosis of mental disorders (OR¼.96,
p<.001). Compared to the rest of the sample, the mental disorder group
reported significantly worse impacts of sleep problems on mental health,
family relationships, physical health, cognitive functioning, productivity
level, and global daily functioning.
Conclusions: These results reinforce the transdiagnostic nature and cu-
mulative impacts of the various profiles of sleep problems associated with
mental health issues. These findings also suggest that the relationship
between sleep and mental health is not solely driven by short sleep
duration or insomnia. There is a need to enhance awareness about the
diverse profiles of sleep issues linked to poor mental health and the
relevance of early intervention, notably during youth. Should future lon-
gitudinal studies based on objective measures confirm these observations,
this may inform further development of transdiagnostic sleep in-
terventions for people with mental disorders.
S219
SLEEP DISTURBANCES, MENTAL AND COGNITIVE HEALTH IN
JOURNALISTS, HUMAN RIGHTS DEFENDERS AND RELATIVES OF
DISAPPEARED PERSONS VICTIMS OF VIOLENCE
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Introduction: In Mexico, violence index has increased dramatically during
the last years. Within affected population sectors are journalists, human
rights defenders and relatives of disappeared persons. The exposition to
violence events increase the risk of development post traumatic stress
disorder with high comorbidity of other psychiatric disorders such as
depression and anxiety. Sleep disturbances are considered hallmark
symptoms of diagnostic criteria for the psychiatric disorders mentioned
and exacerbate the associated symptoms. Poor sleep quality due to sleep
restriction or disturbances impact on cognitive performance. Our objective
was to evaluate the efficiency of cognitive behavioral therapy for sleep
disorders in this population.
Materials and methods: We evaluated 15 participants (age 22 e 60 years,
60% women) journalists (n¼2), human right defenders (n¼ 8) and relatives
of disappeared persons (n¼5) whom had been exposure to violence
directly (n¼4), indirectly (n¼8) or both of them (n¼3). After providing
informed consent, all participants completed neuropsychiatric (Interna-
tional Neuropsychiatry Interview, MINI), neuropsychological (Neuropsi
Batery; Neuropsychological Battery of Executive Functions and Frontal
Lobes, BANFE-2), sleep quality (Pittsbugh Sleep Quality Index, PSQI) and
sleep pattern (polysomnographic study) evaluations, as well as clinic sleep
interview to identify sleep disorders associated in this population, victim
of violence. After diagnosis, we conducted six sessions of Cognitive
Behavior Therapy (CBT) for sleep disorders. Two weeks after CBT conclu-
sion, we evaluated sleep quality and mental health post-treatment.
Results:We identified mental disorders comorbidity, of which, depression
(n¼12), Post-Traumatic Stress Disorder (n¼9) and anxiety (n¼9) were the
most common. Regarding to cognitive functions, people showed deficits in
codification (n¼10) and evocation (n¼8) of memory, as well as in attention
tasks (n¼5). We observed alterations on orbitofrontal and ventromedial
cortex function in four cases, as well as on dorsolateral cortex in two cases.
All participants reported poor sleep quality and irregular sleep patterns.
Increase in sleep stages N1 y N2 (M¼ 70% ± 0.7) and decrease in N3 and
REM (M¼ 16% ± 0.06, and M¼14%± 0.05, respectively), as well decrease of
sleep efficiency (M¼ 78% ± 0.13). Symptoms of sleep disturbance, like,
insomnia, nightmares, obstructive sleep apnea (OSA) and sleep restriction
were the most frequent. After CBT treatment, we observed improvement
in sleep quality. Most of the participants reported decrease in severity of
the symptoms associated with depression, anxiety and post-traumatic
stress disorders, and improvement in the performance of executive func-
tions, which allow controlling, regulating and planning behavior.
Conclusion: The results show a particular trend in the psychological and
psychiatric profile of this population sector subject to an experience of
violence. The intervention through CBT therapy produced an impact on the
improvement of sleep disorders, affective, cognitive and mental health
disorders without the risk of produce re-victimization in this vulnerable
population sector.
Acknowledgments: We are grateful with Sistema Integral de Derechos
Humanos de la Ciudad de M�exico (SIDH CDMX) y el Mecanismo de
Protecci�on Integral de Personas Defensoras de Derechos Humanos y
Periodistas de la Ciudad de M�exico (MPI CDMX). Scholarship support
PRODEP 511-6/2020-9264.
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Introduction: Anorexia nervosa is a mental health disorder characterized
by abnormal eating patterns, severe self-induced weight loss, intense fear
of weight gain and a disturbed body perception. Reduced sleep quality and
fragmented sleep might be a part of the complex presentation of behaviors
and complications of anorexia nervosa. To our knowledge, this study is the
first examining sleep patterns in patients with anorexia nervosa in their
natural environment using accelerometers. As most patients with anorexia
nervosa receive outpatient treatment, knowledge about sleep patterns in
their home environment is of importance, as behaviors in in-patient
treatment to a larger degree might depend on department routines. The
aim of this study was to compare sleep habits in patients with anorexia
nervosa to healthy controls, and to assess associations between sleep
habits in patients with anorexia nervosa and clinical symptoms.
Materials and methods: This study had a case-control design assessing
patients prior to starting outpatient treatment. We included 20 female
patients with anorexia nervosa (median: 19.5 years old and Body Mass
Index (BMI) 16.7) and 23 agematched female healthy controls (median: 19
years old and BMI 22.9). Sleep patterns were measured objectively by
accelerometer (Philips Actiwatch2) for seven consecutive days. Meanweek
results were used in non-parametric statistical analyses. The severity of
eating disorder symptoms and psychosocial impairment associated with
eating disorders were evaluated using the Eating Disorder Examination
Questionnaire (EDE-Q) and the Clinical Impairment Assessment (CIA).
Results: There were no differences between patients and healthy controls
(median( IQR)) regarding; sleep onset time (00:19 (2:07) vs 00:33 (1:38)),
sleep offset time (07:59 (2:05) vs 08:16 (1:16)), mid-sleep time (04:04
(1:48) vs 04:23 (1:22)), sleep duration (409 (92) vs 452 (64) minutes per
night) or number of wake up periods >5 minutes after sleep onset (0.93(1)
vs 0.50(1) per night). However, patients with anorexia nervosa had a larger
variability in sleep habits than healthy controls as shown by larger IQR,
morewake-nights (in total 6 nights within 4 patients vs 0 nights in healthy
controls) and longer wake-up periods after sleep onset (9 (32) vs 6 (1)
minutes per wake-up lasting over 5 minutes, p¼0.012). In patients with
anorexia nervosa, EDE-Q global score was positively correlated with mean
duration of wake periods >5 minutes after sleep onset (rho¼0.484,
p¼0.036). CIA was positively correlated with sleep onset (rho¼0.487,
p¼0.029), sleep offset (rho¼0.448, p¼0.048) and mid-sleep time
(rho¼0.524, p¼0.018).
Conclusion: This study finds sleep duration and timing in patients with
anorexia nervosa living at home and healthy controls to be similar. How-
ever, the patients show more variability in sleep patterns and longer wake
periods during the night. The severity of eating disorder (symptoms and
psychosocial impairment) is associated with later sleep onset and offset
time and longer wake up periods after sleep onset. Due to a small sample
size findings need to be interpreted with caution.
Acknowledgements: Supported by grant from the Norwegian Compe-
tence Center for Sleep Disorders (SOVno) and from the Health Authorities
inWestern Norway (Helse Vest), Grant/Award Number 912177; Haukeland
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Introduction: The COVID-19 pandemic and related containment measures
impacted several domains of individuals’ functioning e one of them was
sleep patterns. While difficulties were present in the general population,
individuals with current or past psychological disorders were particularly
vulnerable. Individuals with eating disorders are prone to experiencing
sleep disturbances; however, no studies have investigated how the
pandemic affected their sleep. The objective of this study was to compare
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subjective sleep disturbances before and during the COVID-19 pandemic
among three groups: current eating disorder, history of an eating disorder,
and no history of psychiatric diagnoses.
Materials and Methods: Between April 3 and June 23, 2020, Canadians
completed an online survey (subsample in present study: n ¼ 1042, mean
age ¼ 42.34 ± 15.63, range: 17-81, 92% female). Two clinical groups were
included: individuals reporting a current eating disorder (ED; n ¼ 69) and
individuals reporting a history of an ED (n¼129). ED diagnoses included
AN, BN and BED. A third (control) group comprised those without current
or previous psychiatric diagnoses (n ¼ 844). Participants completed the
PSQI (sleep), GAD-7 (anxiety) and QIDS-SR16 (depression) for two time
references: (1) retrospectively for the month before the pandemic started,
and (2) during the pandemic. To assess changes in sleep disturbances (total
PSQI score), a 2 (time: before and during the pandemic) X 3 (groups:
current ED, history of ED, control) ANOVA was conducted. A second
adjusted ANCOVA model was computed, with age, sex, anxiety, and
depression symptoms as covariates.
Results: A significant interaction between time and group status F(2, 1039
¼ 4.58, p ¼ .010) was found in the unadjusted model. All three groups
reported a worsening in sleep disturbances from before to during the
pandemic, but this worsening was more pronounced in the current ED
group, followed by those with a history of ED and those without any
psychiatric history (+1.51, +1.02, +.58, respectively; all p < .001). A signif-
icant interactionwas also found in the adjusted model (F(2, 971¼6.87, p¼
.011) and a similar profile was observed. Again, all three groups reported a
worsening of sleep disturbance from before to during the pandemic (p <
.001). In the adjusted model, those with a current ED reported a higher
relative change (+1.72) than those with a history of an ED (+1.20) and those
with no ED (+52).
Conclusions:Whether individuals had a current ED, history of an ED, or no
psychiatric history, subjective sleep patterns were negatively impacted by
the onset of the pandemic. Even when controlling for anxiety and
depression, individuals with a past ED reported a more notable worsening
in sleep disturbance than those with no psychiatric history e suggesting
that even after recovery, sleep patterns may not return to baseline.
Whether these results can be explained by a specific sleep variable remains
to be determined. Nonetheless, findings highlight the importance of
identifying and treating sleep disturbances in contexts of potentially
heightened stress for all individuals, but particularly for those with current
or previous mental health disorders, such as EDs.

SLEEP PROFILE AND CANNABIS USE IN WOMEN e AN ONLINE SURVEY
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Galdur�oz 1. 1Universidade Federal de S~ao Paulo, Departamento de
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Introduction: Women usually present more sleep complaints than men,
which interfere with daily activities and decrease quality of life. A signif-
icant share of the female population routinely uses sleeping aids of
different types (including over the counter, prescribed and illicit drugs) to
overcome these problems. Recently, cannabis use has been proposed as an
adjuvant therapy for sleep complaints, however recent literature is scarce
and controversial. Some studies show a reduced sleep quality among
cannabis users, while others demonstrate some sleep-inducing effects.
Evaluating the effects of cannabis use on sleep could be important from a
public health perspective. Thus, this project aimed to evaluate the asso-
ciation of cannabis use and sleep characteristics among women.
Materials and Methods: The initial sample comprised 2,055 women of
reproductive age, from 18 to 40 years, who filled up an online question-
naire between 2016 and 2017, about sociodemographic data, drug use, and
sleep characteristics. Insomnia symptoms were evaluated using the
Insomnia Severity Index (ISI) and individuals were categorized according
to symptoms severity (no, mild, moderate and severe). Excessive daytime
sleepiness (EDS) was analyzed by the Epworth Sleepiness Scale (ESS).
Sleep Efficiency (SE) was calculated based on self-reported bedtime,
awakening time and total sleep time (TST). Cannabis use was considered
according to the self-reported use pattern in the last 3 months and two
groups were compared in this study: daily/almost daily use and no use.
The effects of cannabis use on ISI and ESS score, TST and SE were compared
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using the Mann-Whitney test, and the association with insomnia symp-
toms categories and presence of EDS was compared with the c2 test. An-
alyses were performed using Jamovi and significance level was established
as p<0.05.
Results: A total of 1,669 womenwere included in this study. Among those,
24 (1.4%) reported daily or almost daily cannabis use, while 1645 reported
no use. The average ISI score was 6.9±5.6 among cannabis users and
8.7±5.7 among no users and no statistically significant differences were
observed among groups (p¼0.09). Insomnia symptomswere considered as
normal in 768 participants (46.0%), mild in 631 (37.8%), moderate in 241
(14.4%) and severe in 29 (1.7%), with no significant association between
cannabis use and insomnia severity (c2¼2.98; p¼0.39). The average ESS
score was of 8.5±3.7 among cannabis users and 10.0±4.7 among no users
(p¼0.06). EDS was reported in 723 participants (43.3%) and no association
was observed between cannabis users and no users (c2¼3.33; p¼0.06).
Cannabis users had a mean TST of 445 minutes (±67.8) and SE of 88.3%
(±11.0), while no users had a TST of 417 minutes (±84.7), and SE of 87.5%
(±12.4). No differences between the groups were found in these variables
(TTS: p¼0.05; SE: p¼0.92).
Conclusions: Insomnia symptoms, daytime sleepiness, self-reported total
sleep time and sleep efficiency among women of reproductive age was not
associated with cannabis use in our sample. In this sense, cannabis use
does not seem to be related to any harmful effect on sleep.
Acknowledgements: AFIP, CAPES and CNPq
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Introduction: ADHD and sleep are highly interconnected, illuminated by
the high prevalence of individuals with ADHD exhibiting sleep disorders.
The clinical implications of disturbed sleep include worsening ADHD
symptoms. Given this intrinsic relationship, interventions aimed at
ameliorating ADHD symptoms should consider effects on sleep. Of specific
interest are amphetamine-based stimulants, which are commonly pre-
scribed despite their known adverse effects on sleep. To further investigate
the associations between ADHD and sleep-related TEAEs, this literature
review was conducted. The goals of this review are: 1) identify the inci-
dence of sleep-related TEAEs in treatment and placebo/control groups, and
2) evaluate medication timing and administration schedules.
Methods: A previous scoping review screened 2265 studies to identify 71
interventional ADHD RCTs that measured sleep as a primary or secondary
outcome measure (DOI 10.17605/OSF.IO/VWRPT). The current review in-
vestigates the excluded studies of the aforementioned scoping review,
employing the same search strategy and databases. Inclusion criteria for
this review are: 1) Diagnosis of ADHD according to e.g. DSM, 2) Interven-
tion was an amphetamine-based stimulant(s), 3) Reported sleep-related
TEAEs but did not include sleep as an outcome, 4) Study designwas an RCT.
Results: After screening 2194 excluded studies, 33 RCTs investigating
amphetamine-based interventions that reported sleep-related TEAEs were
identified. 11/33 were performed in adults (n¼2029 participants), and 22/
33 were performed in children and adolescents (n¼3917 participants).
Two major categories of sleep-related TEAEs were identified: insomnia/
initial insomnia (Adult n¼11, Pediatric n¼22) and fatigue/somnolence
(Adult n¼5, Pediatric n¼5). In adult studies, incidence rates of insomnia/
initial insomnia TEAEs ranged from 5%-37% vs. 1%-13% in the treatment vs.
placebo groups respectively, and ranges for fatigue/somnolence TEAEs
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were 1%-7.60% vs. 3.70%-12% respectively. For pediatric studies, 15 studies
contained placebo groups, 2 contained active control groups, and 3 con-
tained both. The incidence rates of insomnia/initial insomnia TEAEs ranged
from 2.10%-25.90% vs. 0%-19% in the treatment vs. placebo groups
respectively, and ranges for fatigue/somnolence TEAEs were 0%-9.40% vs.
2.60%-3.70% respectively. Additionally, information regarding medication
timing, dosage, administration schedule, and titration strategy were
extracted and analyzed.
Conclusion: In amphetamine-based stimulant ADHD RCTs, the incidence
of sleep-related TEAEs are higher in treatment groups. The paucity of
sleep-related side effect assessment tools and criteria when reporting
sleep-related TEAEs highlights the need for standardization. Furthermore,
the total number of participants in studies reporting sleep-related TEAEs
was nearly threefold greater than in studies reporting sleep as a primary/
secondary outcome identified in our previous scoping review (McWilliams
et al., SMRV, under revision). This disparity in participants underlines
again the need for standardization of sleep-related outcome measures and
more studies to include sleep as a primary/secondary outcome to further
assess the effects of amphetamines on sleep.
Acknowledgments: BC Children's Hospital Research Institute

THE EFFECT OF SLEEP DEPRIVATION ON EARLY NEURAL (P1, N170, P2)
RESPONSES TO TARGET/NON-TARGET STIMULI PROCESSING IN YOUNG
ADULT MEN WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER
(ADHD): AN ERP STUDY

I. Haimov 1, O. Dan 1, K. Asraf 1, A. Harel 1, I. Saveliev 1, A. Cohen 1. 1 The Max
Stern Yezreel Valley College, Psychology, Emeek Yezreel, Israel

Introduction: The present study aimed to identify the effect of sleep
deprivation on early neural (P1, N170, P2) responses to target and non-
target stimuli in young adults with and without attention deficit hyper-
activity disorder (ADHD) using scalp-recorded event-related potentials
(ERPs).
Materials and Methods: Early ERP components P1, N170, and P2 were
measured. Participants comprised twenty-seven young adult men (M¼
25.2±5.5) with (n¼13) and without (n¼14) ADHD, using a visual oddball
task which combined facial and non-facial stimuli, before and after 26
hours of sleep deprivation. Neural responses to target and non-target
stimuli were compared across groups of young adult men with or without
ADHD.
Results: A significant time (before/after sleep deprivation) � group
(ADHD/control) x target (target/non-target) interaction was found for P1
(F(1,25)¼4.39, p<0.05), N170 (F(1,24)¼4.43, p<0.05) and P2 (F(1,25)¼9.59,
p<0.01) at frontal electrodes. Follow-up analysis revealed that at P2 there
was a significant time � target interaction in the ADHD group (F(1,12)¼
8.34, p<0.02) (but not in the control group), with sleep deprivation
inducing an increased response to the target stimuli but not to the non-
target stimuli.
Conclusions: Among young men with ADHD, sleep deprivation may
hinder the processing of target/non-target stimuli. Moreover, the current
results suggest that the neuronal processes involved in the processing of
target/non- target stimuli and their sensitivity to sleep deprivation differ
between young adult men with ADHD and young adult men without
ADHD.

THE ROLE OF MENTAL HEALTH IN THE SPANISH SLEEP DISORDERS
UNITS

A. Noguero Alegre 1, I. Dur�an Crist�obal 1. 1Hospital Universitario Infanta
Leonor, Madrid, Spain

Introduction: Sleep disorders units in Spain are made up of specialized
multidisciplinary teams (technicians, nurses, and doctors) who generally
belong to the pneumology, neurology and neurophysiology services.
Insomnia is a very frequent reason for consultation in sleep disorders units,
as well as a very prevalent pathology in the general population. It is esti-
mated that 10-15% of the adult population suffers from chronic insomnia
and that 25-35% have suffered insomnia at some stage in their life. In most
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cases, insomnia is a symptom of an underlying disorder rather than a
disease itself, and mental disorders are one of the main related causes.
Materials and Methods: A retrospective study is carried out using the
“Savana Manager” tool. We analyse the database of the Spanish public
health system corresponding to the area of the Infanta Leonor University
Hospital, and target the period between the 1st of January 2020 and the
31st of December 2020. This analysis includes the adult population (over 18
years of age) who describe insomnia as a symptom collected in their
medical history, and howmany of these patients simultaneously present a
diagnosis of mental disorder.
Results: A sample of 6360 patients presented insomnia as a symptom
recorded in their clinical history. Out of these patients, 73% (N ¼ 4653)
have an associated diagnosis of mental disorder. The main associated
mental disorders can be distributed as follows: 64% (N ¼ 4089) anxiety
disorders, 45% (N ¼ 2881) depressive disorders, 15% (N ¼ 996) psychotic
disorders, and 9% (N ¼ 606) personality disorders. It is noted that some
persons may have comorbidity with two or more mental disorders.
Conclusions: The evaluation of the mental health of the patient with
insomnia (and probably of many other sleep disorders) is essential for its
correct diagnosis and treatment. Psychiatrists should be represented in
sleep disorders units as part of the multidisciplinary approach.

TRANSDIAGNOSTIC SLEEP THERAPY REDUCES SLEEP PROBLEMS IN
PSYCHIATRIC PATIENTS

M. Kragh 1, D. Møller 1, M. Speed 1, H. Dyrberg 1. 1Aarhus University Hospital
Psychiatry, Department of Affective Disorders, Aarhus N, Denmark

Introduction: Patients with psychiatric diagnoses often suffer from a va-
riety of sleep problems such as insomnia, delayed sleep phase or they
spend toomuch time in bed. The relationship between sleep problems and
e.g. depression has been described as bidirectional. Insomnia may double
the risk of developing depression and insomnia has been associated with
increased suicidal ideation and poorer treatment response. Yet, non-
pharmacological sleep therapy for patients with psychiatric disorders is
almost unavailable in Denmark. This led us to design a Transdiagnostic
sleep therapy intervention based on a manual by A. Harvey and D. Buysse.
Our intervention consists of six sessions and tailors' treatment of sleep
problems to the individual. The aim of this study was to examine changes
in sleep quality and severity of sleep problems after participation in the
intervention.
Materials and Methods: A Quality Improvement study including fifty-five
out-patients with sleep problems (insomnia, delayed sleep phase, or
hypersomnia) and a psychiatric diagnosis was conducted. The patients
were included in Psykiatriens Hus, a regional health authority’s psychiatry
centre in Aarhus, in 2019-2020. Patients had a broad variety of psychiatric
diagnoses, and their sleep problems should have lasted for a minimum of
one month prior to inclusion. They received a sleep intervention consisting
of six weekly sessions of transdiagnostic therapy delivered by two nurses
and a clinical psychologist. The six sessions had the following content:
assessment and introducing a sleep diary, stimulus control therapy, sleep
restriction, education on sleep and circadian rhythm, relaxation technique,
cognitive behavioural therapy and relapse prevention. At the start and end
of the intervention, the patients completed the questionnaires; Insomnia
Severity Index (ISI) and Pittsburgh Sleep Quality Index (PSQI) to assess the
severity of their sleep problems and the quality of their sleep.
Results: A data extract from the electronic health record of the first 55
patients showed that 46 completed the intervention, 30 were female and
median age was 34 years. Bipolar disorder was the highest-incidence
diagnosis followed by attention deficit disorder and depression. The me-
dian duration of treatment was 50 days. A significant and clinically rele-
vant reduction was seen on ISI and PSQI. Mean ISI score decreased from
18.76 at baseline to 12 at endpoint (p<0.05) and the PSQI score from 13.48
to 8.68 (<0.05).
Conclusions: Analyses indicate that the patients achieved a clinically
significant reduction in the severity of their sleep problems and attained
significantly improved sleep quality. The therapy can be provided inde-
pendently by educated and trained nurses. In 2022 a randomized
controlled study will be initiated to investigate whether the positive re-
sults can be confirmed in a controlled design.
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VARIABILITY IN SLEEP DURATION AND SLEEP TIMING ARE ASSOCIATED
WITH SUICIDAL IDEATION IN ADOLESCENTS AND COLLEGE STUDENTS
ENROLLED IN AN INTENSIVE OUTPATIENT PROGRAM

P.L. Franzen 1, J.A. Merranko 1, J.L. Hamilton 2, C. Sewell 1, J. Zelazny 3, T.R.
Goldstein 1. 1University of Pittsburgh School of Medicine, Psychiatry,
Pittsburgh, United States; 2Rutgers University, Psychology, New Brunswick,
United States; 3University of Pittsburgh School of Medicine, Nursing,
Pittsburgh, United States

Introduction: Sleep is a consistent risk factor for suicidality, though lon-
gitudinal studies and those that employ objective sleep measurement are
scant. We therefore examined variability in actigraphic measures of sleep
duration and sleep timing across weeks in relation to suicidal ideation in
an intensive longitudinal study in young people with serious affective
disorders.
Materials and Methods: Participants included N¼59 (75% female; 24%
non-white) ultra-high-risk adolescents and college students ages 18e24
enrolled in an Intensive Outpatient Program, and they were studied for up
to 12 weeks (M¼8.3, SD¼4.3 weeks). Daily ratings of suicidal ideation and
its intensity were collected electronically. Wrist actigraphy was used to
objectively measure sleep/wake patterns continuously. Variability was
examined with the coefficient of variation across weeks in two sleep
outcomes: sleep duration (total sleep time; TST-COV) and sleep timing
(midsleep; MID-COV; midsleep calculation: sleep onset e sleep offset / 2).
Logistic and negative binomial regression models examined whether in-
dividuals with high or low variability in sleep duration and timing were
more likely to report any suicidal ideation, rates of suicidal ideation, and
intensity of suicidal ideation within the concurrent week, as well as pre-
dicting suicidal ideation the following week, controlling for age, gender,
and mean daily depression rating across the week.
Results: Greater TST-COV was associated with greater likelihood of having
any day with suicidal ideation (OR¼1.34, 95% CI: 1.06-1.70, p¼0.02), higher
number of days with ideation endorsed (quadratic, p¼0.03, linear, p¼0.01,
generally showing more days of suicidal ideation at higher levels of vari-
ability), and higher intensity ratings (5.9 points higher, 95% CI: 0.5-11.2,
p¼0.03) within the same week. Greater COV-timing was linearly associ-
ated with greater likelihood of having any day with suicidal ideation (but
not intensity) within the same week (OR¼1.11 for 0.1 increase in COV, CI:
1.01-1.20, p¼0.02). Greater COV-timing also predicted the likelihood of
having any day with suicidal ideation during the following week (OR¼1.16
for 0.1 increase in COV, 95% CI: 1.04-1.30, p¼0.01), higher number of days
endorsed (rate ratio¼1.08 for 0.1 increase in COV, 95% CI: 1.02-1.14,
p¼0.01), and intensity of suicidal ideation the following week (each 0.1
increase in COV-timing was associated with a 1.8-point increase in next
week ideation intensity, 95% CI: 0.5-3.1, p¼0.005). Notably, compared to
self-reported depression, COV-timing had a stronger and more significant
effect on suicidality the following week.
Conclusions: High variability in the amount and timing of sleep were
associated with suicidal ideation. Associations between variability in sleep
duration were detected during concurrent weeks. Variability in sleep
timing was particularly related to acute increases in suicidal ideation the
following week, more so than daily self-reported depression. Behavioral
sleep interventions are available to improve erratic sleep/wake patterns,
and as such, these are modifiable risk factors. By understanding the tem-
poral relationship between sleep and suicidality, new or refined in-
terventions targeting variability in sleep duration and sleep timing may
improve mental health and lessen suicidality.
Acknowledgements: Funded by American Foundation for Suicide Pre-
vention and the University of Pittsburgh Clinical and Translational Science
Institute

WHY SLEEP SPECIALIST SHOULD GIVE MORE FOCUS TO FASD
PATIENTS?

R. Fahmi-Rizvi 1, C. Shapiro 1. 1University of Toronto, Psychiatry, Toronto,
Canada

Fetal alcohol spectrum disorders (FASD) are a group of developmental
conditions that are caused when a pregnant mother consumes alcohol
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during pregnancy. It affects the development of the fetus. The damage can
range from mild to severe, from neurological brain damage to physical
(facial) and developmental changes. An unusually high rate of abnormal
melatonin secretion is observed in this population (Goril et al, 2016). The
objective of this study was to investigate the sleep issues faced by FASD
children and their care givers.
Subjective sleep problems are experienced by 58% of individuals with
FASD (Goril et al., 2016). The main sleep issues include for example
insomnia (16.8%) and parasomnia (27.9%). In addition there is an abnormal
melatonin secretion in 79% of the population(Goril et al, 2016). Poor or
insufficient sleep has far-reaching negative impacts on health, cognitive
and psychological functioning, behavior and quality of life in children and
youth (Baldassari et al., 2008). These negative impacts are then projected
on to the families and their sleep. Very recently an Italian group Dylag et al
(2021) have emphasized that sleep problems are important in FASD.
Thirty patients with a FASD diagnosis were consulted (Aged 4-21). They or
a caregiver were asked to fill out a FASD sleep impact questionnaire,
devised for the purpose of this study. It consists of 6 standard question-
naires such as the family assessment device, child’s sleep habits ques-
tionnaire (CSHQ) and more. In order to gain better insight into their
diagnoses and family background, patients/caregivers were also asked
their child’s age, when they were diagnosed with FASD, their relationship
to the child, the living arrangement (biological family, adoptive, foster,
guardianship or other) and age and sex of child.
The impact poor sleep has on a family with FASD children was substantial.
The caregivers are suffering from PTSD, depression and poor sleep caused
by the sleep problems of their children. Most children with FASD have
abnormal melatonin secretions causing further problems in initiating for
sound sleep, requiring dosed melatonin supplementation. During the
assessment, families were asked to rate on a scale from 0-100, zero being
no routine and 100 being in a regimented routine. The implication is that
the higher the level of regimentation, the smoother the family functioned
on a daily basis. Spontaneity is something these families can not cope with
nor tolerate due to the lack of good sleep by the child and caregiver.
The clinical observation of the impact of sleep problems in children with
FASD on their family as a whole is monumental. The ramifications are an
inter-generational affect from a single diagnoses of FASD. Unfortunately
there has been relatively little research on this subject. To the best of our
knowledge this is the first study looking at the ramification of the sleep
problems in this population and family function. The results indicate an
urgent need to help childrenwith FASD to optimise their sleep. This should
be seen as a “bed rock” for improving the patient and families quality of
life.

WHY WE MIGHT NEED PSYCHIATRIC DAY WARDS MORE THAN WE
THINK? SLEEP PROBLEMS IN PATIENTS WITH SEVERE MENTAL
DISORDERS

J. Szmyd 1, K. Gustavsson 1, A. Wichniak 1. 1 Institute of Psychiatry and
Neurology, Third Department of Psychiatry, Warsaw, Poland

Introduction: Individuals suffering from schizophrenia often report
numerous sleep disturbances, which persist even during the period of
remission and significantly hinder patients' daily activities and their
quality of life. One of such is sleep-wake pattern disturbances. This poster
aims to present and compare two clinical cases of patients with schizo-
phrenia. Both of them reported ongoing sleep-wake cycle disturbances
that negatively affected their mood and energy level, as well as their ability
to attend daily activities.
Materials and Methods: Patient 1 was a male, aged 33, who initially re-
ported insomnia. Patient 2 was a male, aged 40, who reported a delayed
sleep phase. Patient 1 was treated in ambulatory care, while patient 2 was
examined during the first month of therapy in a psychiatric day ward. Both
patients voluntarily took part in an ongoing project aiming to assess sleep
disturbances in patients with schizophrenia.
We used actigraphy as an objective tool to analyze the sleep-wake cycle,
alongside sleep diaries filled in by the patients. Both patients were
assessed for schizophrenia and depressive symptomswith the Positive and
Negative Syndrome Scale (PANSS) and the Calgary Depression Scale for
Schizophrenia (CDSS). They also completed self-report questionnaires
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related to sleep and daytime functioning such as Insomnia Severity Index
(ISI),Ford Insomnia Response to Stress Test (FIRST), Sleep Preoccupation
Scale (SPS), Dysfunctional Beliefs and Attitudes about Sleep (DBAS-16) and
Sleep Hygiene Questionnaire. Additionally, the WHOQOL-BREF question-
naire was used to measure the patients’ perceived life quality.
Results: The actigraphy revealed a non-24-hour sleep-wake disorder in
Patient 1 and only modest irregularities in the sleep-wake pattern in Pa-
tient 2. Interestingly Patient 1 scored slightly higher on Sleep Hygiene
Questionnaire.
However, he exhibited more insomnia symptoms, showed greater
vulnerability to sleep disruption, and more negative daytime cognitions
and feelings about sleep. Patient 1 also showed lower results in the psy-
chological health domain of quality of life.
Conclusions: Both patients reported poor sleep quality, obtained scores
that are indicative of maladaptive attitudes and beliefs about sleep.
Therefore, in both cases, treatment programs targeting these maladaptive
cognitive processes may be valuable. At this point, it would be a far-
reaching conclusion that attending psychiatric day wards, by itself, may
positively impact the circadian rhythms of people with schizophrenia.
However, psychiatric day wards can become a place where there is more
time and effort dedicated to sleep health interventions.

REM Behavior Disorders

ALTERATIONS OF THE HUMAN K-COMPLEXES DURING NREM SLEEP IN
ISOLATED REM SLEEP BEHAVIOUR DISORDER

M. Gorgoni 1, F. Pietrogiacomi 1, F. Reda 1, A. Galbiati 2,3, E. Fasiello 1, M.
Camaioni 1, S. Scarpelli 1, V. Alfonsi 1, F. Casoni 3, M. Zucconi 3, L. Ferini-
Strambi 2,3, L. De Gennaro 1,4. 1 "Sapienza" University of Rome, Department
of Psychology, Rome, Italy; 2 "Vita-Salute" San Raffaele University, Milan,
Italy; 3 IRCCS San Raffaele Scientific Institute, Department of Clinical
Neurosciences, Neurology e Sleep Disorders Center, Milan, Italy; 4 IRCCS
Fondazione Santa Lucia, Body and Action Lab, Rome, Italy

Introduction: REM sleep Behavior Disorder (RBD) represents a strong
prodromal marker of a-synucleinopathies. Albeit recent findings under-
lined the importance of NREM sleep in protecting the aging brain from
neurodegeneration, only few studies assessed NREM sleep alterations in
RBD and their possible role in cognitive decline. The human K-complex
(KC) during NREM sleep exhibits alterations in patients with Alzheimer’s
disease, and a recent study highlighted a relation between KC density and
cognitive functioning in isolated RBD (iRBD), particularly in specific do-
mains known to be relevant in predicting conversion into neurodegener-
ative disorders. The aim of the present study was to assess for the first time
the existence of KC alterations in iRBD compared to healthy controls (HC).
Materials and Methods: we assessed KC density in 31 patients with iRBD
(27 M; age: 68.64±6.67 y) and 31 HC (23 M; age: 69.03±6.12 y). In both
groups, KCs were detected during Stage 2 NREM sleep in frontal (F3, F4),
central (C3, C4, Cz), and parietal (P3, P4) derivations. We performed a
direct comparison of the KC density between iRBD and HC. Moreover, we
assessed the correlation between midline central KC density, Mini-Mental
State Examination (MMSE) scores (in the whole iRBD+HC sample) and
performance in specific neuropsychological measures (in the iRBD group).
Results: iRBD patients exhibited a drastic reduction of KC density
compared to HC in frontal, central, and parietal derivations. The midline
central KC density in the whole sample was positively associated with
MMSE scores. Finally, the midline central KC density in the iRBD group was
also selectively and positively associated with performance in attention
and executive functions (i.e., attentional matrices; Raven Colored Pro-
gressive Matrices).
Conclusions: our results describe for the first time a clear reduction of the
KC density in iRBD patients compared to HC. Moreover, we confirmed the
relation between KC density and cognitive functioning, particularly in
specific domains considered relevant for the prediction of conversion into
a-synucleinopathies. These findings highlight the need of a further un-
derstanding of NREM sleep alterations (and particularly KC features) in
iRBD, and their possible role in neurodegenerative processes.
Acknowledgements:
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ASSESSING BLINK REFLEX CIRCUITS IN PATIENTS WITH REM
BEHAVIOUR DISORDER AND PATIENTS WITH PARKINSON’S DISEASE

C. Lupo 1, O.E. Sarbu 1, M. Fernandes 1, M. Spanetta 1, B. Di Gioia 2, F.
Placidi 1, F. Izzi 2, N.B. Mercuri 1,3, C. Liguori 1,2. 1Universit�a degli Studi di
Roma Tor Vergata, Department of Systems Medicine, Roma, Italy;
2University Hospital “Tor Vergata”, Neurology Unit, Roma, Italy; 3 IRCCS
Fondazione Santa Lucia, Roma, Italy

Introduction: Idiopathic/isolated REM sleep behavior disorder (iRBD) can
represent an early manifestation of neurodegenerative alpha-synucleino-
pathies. It has been largely hypothesized that these neuropathological
processes ascends from the brainstem, progressively involving the lower
brainstem. The electric blink reflex (BR) is a technique that evokes trige-
mino-facial reflex by stimulation of the supraorbital nerve. BR can inves-
tigate the brainstem function, and it has been already hypothesized that BR
may be altered in patients with neurodegenerative diseases, such as Par-
kinson’s Disease (PD). BR consists of two components: R1, ipsilateral to the
stimulated side, reflects operation of an oligosynaptic pathway; R2, is
bilateral and polysynaptic, indicating an interneuronal control by both
segmentary and heterosegmentary influences. BR recordings were previ-
ously described in patients with PD and Dementia with Lewy Bodies (DLB),
but results are mixed; conversely, no study investigated BR in iRBD pa-
tients. The present study aimed at determining the neurophysiological
brainstem function measured by BR in patients with iRBD compared to PD
patients and controls.
Materials and Methods: In this cross-sectional observational study iRBD
patients, PD patients and a group of healthy controls were enrolled. A BR
was elicited by stimulation of the supraorbital nerve in all participants.
Moreover, all patients underwent a clinical, neurological assessment,
including the Unified Parkinson Disease Rating (UPDRS) scale e section III,
the Non-Motor Symptoms Scale (NMSS) and the Mini-Mental State Ex-
amination (MMSE). Krusk-Wallis test was used to evaluate the differences
in the BR, and Spearman correlations were conducted to assess the re-
lations between the BR latencies and themotor and non-symptoms related
to the disease.
Results: Eighteen iRBD patients (mean age 69.47±6.97; 100% male), 21 PD
patients with or without RBD (mean age 61.85±9.21; 57.1% male) and 11
controls (mean age 56.30±5.48; 70% female) were included. From the 21
PD patients, 6 patients had RBD, while the remaining 14 did not have RBD.
iRBD patients showed a delayed response in ipsilateral (35.71±3.05) and
contralateral R2 response from the right stimulus (35.84 ± 3.91) than
controls (30.53±2.63; 31.78±2.74, respectively). No latencies or amplitudes
differences between PD patients and iRBD patients, as well between PD
patients and controls were found. The latency of ipsilateral R2 response
after left stimulus correlated negatively with UPDRS-III scores in iRBD
patients (rho¼-0.63),while the latency of R1 response after right stimulus
correlated positively with UPDRS-III (rho¼0.56) and negatively with
miscellaneous subscale of the NMSS (rho¼-0.55) in PD patients. No cor-
relations were found between BR latencies and the subscales of NMS in
iRBD patients and PD patients.
Conclusions: This electrophysiological study showed brainstem functional
impairment in iRBD patients than controls possibly reflecting the early
neurodegeneration occurring in those patients in critical brain areas for
alpha-synucleinopathy. The lack of differences between PD patients and
controls can reflect the fact that RBD can aggravate brainstem neuro-
degeneration (in the PD group only 6/21 patients were co-diagnosed by
RBD). Further studies, with a larger sample, should be carried out in iRBD
patients longitudinally followed to understand the implications of BR re-
sponses in the time to phenoconversion.

BRAIN ATROPHY IN REM SLEEP BEHAVIOR DISORDER IS SHAPED BY
GENE EXPRESSION AND STRUCTURAL CONNECTIVITY

S. Rahayel 1,2, C. Tremblay 1, A. Vo 1, S. Leh�ericy 3, I. Arnulf 3, M.
Vidailhet 3, J.-C. Corvol 3, I. Study Group 3, J.-F. Gagnon 2,4,5, R.
Postuma 2,6, J. Montplaisir 2,7, S. Lewis 8, E. Matar 8, K. Ehgoetz
Martens 9, P. Borghammer 10, K. Knudsen 10, O. Monchi 5,11, B. Misic 1, A.
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Montreal, Canada; 2Center for Advanced Research on Sleep Medicine,
Hôpital du Sacr�e-Cœur de Montr�eal, Montreal, Canada; 3 Sorbonne
Universit�e, Institut du Cerveau - Paris Brain Institute - ICM, INSERM, CNRS,
Piti�e-Salpêtri�ere Hospital, Paris, France; 4Universit�e du Qu�ebec �a Montr�eal,
Department of Psychology, Montreal, Canada; 5 Institut universitaire de
g�eriatrie de Montr�eal, Research Centre, Montreal, Canada; 6Montreal
General Hospital, Department of Neurology, Montreal, Canada; 7Universit�e
de Montr�eal, Department of Psychiatry, Montreal, Canada; 8University of
Sydney, ForeFront Parkinson's Disease Research Clinic, Camperdown,
Australia; 9University of Waterloo, Department of Kinesiology and Health
Sciences, Waterloo, Canada; 10Aarhus University Hospital, Department of
Nuclear Medicine and PET, Aarhus, Denmark; 11University of Calgary,
Departments of Clinical Neurosciences, Radiology, and Hotchkiss Brain
Institute, Calgary, Canada

Introduction: Isolated rapid eyemovement sleep behavior disorder (iRBD)
is a parasomnia strongly associated with dementia with Lewy bodies (DLB)
and Parkinson’s disease (PD). Brain changes in iRBD are manifold and
include brain atrophy. However, despite several immunohistochemical
assays reporting high positivity rates to pathologic alpha-synuclein in
iRBD, the mechanisms linking brain atrophy to the underlying alpha-
synuclein pathophysiology are poorly understood.
In this study, we investigated how the prion-like and regional vulnerability
hypotheses of alpha-synuclein might explain the brain atrophy in iRBD.
Materials and Methods: A multicentric cohort of 182 polysomnography-
confirmed iRBD patients (67.8 years, 84% men) and 261 healthy controls
(66.2 years, 75% men) underwent clinical assessment and MRI acquisition
of T1-weighted images. Brain atrophy was characterized using vertex-
based cortical surface and deformation-based morphometry. Region-wise
measures of cortical thickness and surface area and grey matter tissue
deformation corrected for age, sex, and site (and total intracranial volume
for area) were generated as the measures of observed brain atrophy.
We next applied the agent-based Susceptible-Infected-Removed (SIR)
model, a computational model that simulates in silico the spread of
pathologic alpha-synuclein based on structural connectivity and gene
expression, to create a simulated propagation of alpha-synuclein in the
brain. We used correlation analyses to assess whether the pattern of
simulated atrophy recreated the pattern of observed atrophy in iRBD pa-
tients. The impact of gene expression and brain connectivity was evaluated
separately by comparing the model fit to the fit obtained in null models
where either gene expression or connectivity was randomized. We also
investigated if other network-based measurements could recreate the at-
rophy observed in iRBD as efficiently as the atrophy simulated by the SIR
model.
Results: We found that the atrophy simulated based on connectivity and
gene expression recreated cortical thinning (r¼0.51, p¼0.0007) and grey
matter tissue deformation (r¼0.52, p¼0.0005) in iRBD, and that the con-
nectome’s architecture and gene expression of SNCA and GBA shaped at-
rophy in iRBD. We further demonstrated that unlike the atrophy
measurement simulated by the SIR model, using network measures or
gene expression alone in the absence of the agent-based model was not
sufficient to recreate the atrophy found in iRBD.
Conclusions: We demonstrated that atrophy in iRBD is extensive and can
be recreated using the dynamics of agent-based modelling, structural
connectivity, and gene expression. These findings support the concepts
that both prion-like spread and regional susceptibility account for the
atrophy observed during prodromal synucleinopathies. The agent-based
SIR model may therefore be a useful tool for testing hypotheses underlying
neurodegenerative diseases and testing new therapies.
Acknowledgements: This work was supported by the Investissements
d’Avenir, the Paris Institute of Neurosciencese IHU, Fondation EDF, Biogen,
Fondation Th�er�ese and Ren�e Planiol, Energipole, and Soci�et�e Française de
M�edecine Esth�etique in France, by the CIHR, the FRQS, and the W. Garfield
Weston Foundation in Canada, by the NMHRC Dementia Team Grant in
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BRAIN-CLINICAL PERFUSION PATTERNS MAY PREDICT CONVERSION
SUBTYPE IN REM SLEEP BEHAVIOR DISORDER

S. Rahayel 1,2, R. Postuma 2,3, A.-A. Baril 4, B. Misic 1, A. Pelletier 2,3, J.-P.
Soucy 1, J. Montplaisir 2,5, A. Dagher 1, J.-F. Gagnon 2,6. 1McGill University,
Montreal Neurological Institute and Hospital, Montreal, Canada; 2Hôpital
du Sacr�e-Cœur de Montr�eal, Center for Advanced Research on Sleep
Medicine, Montreal, Canada; 3Montreal General Hospital, Department of
Neurology, Montreal, Canada; 4Boston University School of Medicine, The
Framingham Heart Study, Boston, United States; 5Universit�e de Montr�eal,
Department of Psychiatry, Montreal, Canada; 6Universit�e du Qu�ebec �a
Montr�eal, Department of Psychology, Montreal, Canada

Introduction: Isolated rapid eyemovement sleep behavior disorder (iRBD)
is a parasomnia and a risk factor for dementia with Lewy bodies (DLB) and
Parkinson’s disease (PD). Patients with iRBD show abnormal patterns of
cerebral bloodflow, but no study has yet identified a bloodflowpattern that
predicts DLB over PD. Being able to identify patients at risk of dementia is
important for optimizing care and recruiting individuals for clinical trials.
In this study, we identified brain-clinical perfusion patterns that predicted
at the individual level the conversion trajectory of iRBD patients.
Materials and Methods: Fifty-two polysomnography-confirmed iRBD
patients (67.9 years, 73% men) underwent annual clinical assessments for
an average of 4.5 ± 2.0 years, and 99mTc-HMPAO SPECT scan to quantify
cerebral blood flow perfusion. Blood flow values were normalized by the
mean for the scan.
Partial least squares correlation was applied on a matrix of 27 features of
iRBD and an imaging matrix of the relative perfusion at each voxel. Sin-
gular value decomposition was applied to generate 27 latent variables,
each of which was tested for significance using permutations.
Each patient’s SPECT scan was projected back onto the brain pattern of the
significant latent variables, and the patient-specific brain scores were then
used in logistic regression analyses to assess if they predicted DLB over PD
during follow-up, while controlling for age, sex, and education. A total of
22 healthy controls (67.0 years, 73% men) and 21 PD patients (66.8 years,
45% men) also underwent clinical assessment and were scanned with the
same parameters for comparing the expression of the patterns.
Results: Of the 52 iRBD patients, 47 were followed longitudinally and 12
(26%) developed a synucleinopathy: 4 DLB and 8 PD.
Of the 27 latent variables, two were significant after permutation testing
(p¼0.002 and p¼0.037), explaining 39.5% and 9.6% of the brain-clinical
covariance. The first variable (LV1) predicted the development of an overt
synucleinopathy in iRBD (p¼0.043); it linked relative hyperperfusion in the
temporo-occipital cortex, hippocampus, putamen, and pallidum and relative
hypoperfusion in the parieto-occipital cortex to worse motor and cognitive
features. However, this latent variable did not predictDLB versus PD (p¼0.49).
In contrast, the second variable (LV3) predicted conversion to DLB over PD
(p¼0.04); it linked relative hyperperfusion of the insula and basal fore-
brain to mild cognitive impairment and visuospatial deficits. Both controls
(p¼0.096) and PD patients (p¼0.026) had a lower expression compared to
iRBD patients converting to DLB, suggesting that the patterns represented
prodromal markers of phenoconversion.
Conclusions: We identified a new biomarker that predicts DLB in iRBD.
Since a brain score can easily be derived at the individual level, our
approach may represent an elegant tool for identifying patients at risk of
DLB early in the disease course, which may prove important for clinical
trials and for testing potential neuroprotective therapies.
Acknowledgements: This work was supported by the Canadian Institutes
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CEREBROSPINAL-FLUID BIOMARKERS AND BLOOD-BRAIN BARRIER
ALTERATION MAY BE USEFUL TO PREDICT THE PHENOCONVERSION
OF PATIENTS WITH IDIOPATHIC/ISOLATED REM SLEEP BEHAVIOUR
DISORDER

M. Fernandes 1, S. Maio 2, F. Placidi 1, F. Izzi 1, M. Spanetta 1, C. De Masi 3, C.
Lupo 1, C. Calvello 1, M. Nuccetelli 4, S. Bernardini 4, N. Biagio Mercuri 1, C.
Liguori 1. 1University of Rome "Tor Vergata", Department of Systems
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Introduction: Rapid eye movement (REM) sleep behaviour disorder (RBD)
is a sleep disorder characterized by the loss of physiological muscle atonia
during REM sleep and accompanied by dream-enacting behaviours.
Several longitudinal studies have documented that patients with idio-
pathic/isolated RBD (iRBD) have an increased risk of developing neuro-
degenerative diseases, including Parkinson's disease (PD), dementia with
Lewy bodies (DLB), and multiple system atrophy (MSA). Different predic-
tive biomarkers for iRBD conversion have been investigated, however few
cerebrospinal fluid (CSF) studies have been performed in iRBD patients,
and some CSF markers have not yet been considered in these patients.
Moreover, the dysfunction of the blood-brain barrier (BBB) has been
demonstrated in previous studies investigating PD patients but not in iRBD
patients. Hence, the present study aimed to assess CSF beta-amyloid and
tau proteins biomarkers and BBB alteration in iRBD patients compared to
controls and ascertain whether these biomarkers may represent a marker
of phenoconversion to alpha-synucleinopathies disorder.
Materials and Methods: All patients and controls underwent a clinical,
neurological assessment, including the Unified Parkinson Disease Rating
(UPDRS) scale e section III and the Mini-Mental State Examination
(MMSE), as well as a lumbar puncture for CSF analysis. CSF biomarkers (b-
amyloid42 - Ab42; total tau, and phosphorylated tau) and CSF albumin
quotient (expression of BBB alteration) samples were collected in iRBD
patients and age- and sex-matched healthy controls. All iRBD patients
were followed for at least five years. RBD patients were then classified into
patients who phenoconverted to alpha-synucleinopathies (RBD con-
verters, cRBD) and remained alpha-synucleinopathies disease-free (RBD
non-converters, ncRBD). Krusk-Wallis test was used to evaluate the dif-
ferences in CSF biomarkers and CSF albumin quotient.
Results: Thirty-four iRBD patients (mean age 67.12 ± 8.14 years; 82.4%
male) and 38 controls (mean age 65.37 ± 9.28 years; 65.8% male) were
included. At follow-up, 12 patients were ncRBD and 22 patients were
cRBD: 12 converted to PD, 8 to DLB and 2 to MSA. cRBD patients showed
lower CSF Ab42 levels (661.91±240.16) and higher CSF albumin quotient
(7.15 ± 2.04) than controls (800.0 ± 254.66; 5.69 ± 2.38, respectively).
Considering the cRBD group, iRBD patients that converted to DLB had
lower CSF Ab42 levels than controls. Moreover, both cRBD to PD and DLB
showed lower MMSE scores (26.16 ± 2.03; 26.54 ± 2.29, respectively) than
controls (28.84 ± 0.95) at baseline.
Conclusions: This CSF-based study showed that CSF Ab42 levels may be
used for predicting the cognitive decline in patients affected by iRBD and
possibly developing the DLB. Based on the BBB alteration, it seems that CSF
albumin quotient may be a marker for predicting the conversion to alpha-
synucleinopathies. Further studies, with a larger sample, should be carried
out in iRBD patients to define the role of CSF biomarkers as predictors of
conversion.

CEREBROSPINAL FLUID TNF-a AND OREXIN IN PATIENTS WITH
PARKINSON'S DISEASE AND RAPID EYE MOVEMENT SLEEP BEHAVIOR
DISORDER

Y. Yuan 1, Y. Zhang 1, Y. Cheng 1, Y. Hou 1, Z. Huang 1, J. Ma 1, N. Li 1, S.
Zhan 1. 1Xuanwu Hospital Capital Medical University, Beijing, China

Introduction: Parkinson's disease (PD) pathological changes begin before
motor symptoms appear. Rapid eye movement sleep behavior disorder
(RBD) has the highest specificity and predictive value of any marker of
prodromal PD. Tumor necrosis factor a (TNF-a) plays a part in the pa-
thology of PD and disease conversion in isolated RBD (iRBD). TNF can also
directly impair the hypocretin system inmice in vivo. As a result, we intend
to investigate the effect of TNF-a on orexin levels in PD patients with RBD.
Materials and Methods: Participants were recruited from the Department
of Neurology of Xuanwu Hospital, Capital Medical University to engage in
assessments on motor symptoms, sleep, cognition, etc. Then we collected
blood and cerebrospinal fluid of all patients and ten controls’ cerebrospinal
fluid. The levels of TNF-a in the serum and cerebrospinal fluid, as well as
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the level of orexin in the cerebrospinal fluid, were measured in the
patients.
Results: The difference in TNF- levels in cerebrospinal fluid and serum
between the three groups were not statistically significant. The levels of
orexin in the three groups were not significantly lower than in the control
group. UPDRS-III scores were significantly higher in the PD+RBD and PD-
RBD groups than in the iRBD group. There was no statistically significant
difference in H-Y stages, PSQI, or ESS scores between the PD+RBD and PD-
RBD groups.
Conclusions: Our findings suggest that TNF-a may not have a significant
effect on the orexinergic system in patients with Parkinson's disease and
iRBD. As a result, it is necessary to investigate the changes in TNF-a and
orexin levels in different disease stages and to enlarge the sample size to
determine whether TNF-a affects the function of the orexin system, which
may be related to the occurrence of RBD and disease progression in Par-
kinson's disease.
Acknowledgements: The authors thank Yi Zhai and Xin Zhao for their
technical assistance.

CLINICAL AND POLYSOMNOGRAPHIC CHARACTERIZATION OF REM
SLEEP BEHAVIOR DISORDER: CASUISTIC OF A PORTUGUESE SLEEP
MEDICINE CENTER

C. Fernandes 1, I. Carvalho 2, A. Br�as 1,3, I. Luzeiro 1,3. 1Coimbra Hospital and
Universitary Center, Neurology, Coimbra, Portugal; 2Braga Public Hospital,
Neurology, Braga, Portugal; 3Coimbra Hospital and Universitary Center,
Sleep medicine center, Coimbra, Portugal

Introduction: REM sleep behavior disorder (RBD) is characterized by
clinical history of sleep-related complex motor behaviors presumed to
occur during REM sleep or recorded during polysomnography and by
polysomnographic evidence of REM sleep without atonia (RSWA). It is
known that RBD is associated with neurodegenerative diseases, especially
synucleinopathies such as Parkinson’s disease (PD), dementia with Lewy
bodies (DLB) and multiple system atrophy (MSA) and could precede them
by many years, corresponding to a recognized premotor symptom.
Accordingly, RBD may occur isolated (iRBD) or in association with neuro-
degenerative diseases. Thereby, our aim was to compare the clinical and
video-polysomnography (vPSG) features of patients diagnosed with iRBD
and RBD plus DP.
Materials and Methods: We designed a retrospective study of all patients
with a clinical diagnosis of iRBD and RBD plus PD, with follow-up in our
sleep center. We observed 66 patients but 18 were excluded due to lack of
PSG recording, so a total of 48 patients were included and divided into two
groups: iRBD (27 patients) and RBD plus PD (21 patients). We proceeded to
a clinical, demographic and vPSG characterization and comparison of both
groups.
Results: In iRBD group, 74,1% were male and the average age of RBD
diagnosis was 65±12,3 years (y). The average duration time of RBD was
59±39,5 months (m). The most reported manifestation was violent sleep
movements (40,7%) and 70,4% had another concomitant sleep pathology,
with themost frequent being obstructive sleep apnea syndrome (OSAS). At
examination, we found 5 patients (18,5%) with subtle motor signs with a
mean motor UPDRS of 2,2±0,8 points. 51,9% were treated with clonaze-
pam. About vPSG findings, the average percentage of REM sleep was
17±8,2% and of RSWA was 34,0±25%. 66,7% had clinical manifestations of
RBD during the recording.
In RBD plus PD group, 71,4% were male, the average age of PD diagnosis
was 67±11,7y and 81% had a previous diagnosis of RBD. The average age of
RBD diagnosis was 64±11,7y and themost common clinical featurewas the
presence of vivid dreams with violent content (61,9%). The majority had
another sleep pathology (76,2%), and 57,1% of these cases had OSAS. The
average percentage of REM sleep was 13,4±6,1% and of RSWA was
28,9±20,4%. 57,1% had clinical features of RBD during vPSG.
We didn't find any statistically significant correlation between the two
groups. However, we noticed that the percentage of RSWA in iRBD group
was higher in patients with subtle motor signs and other premotor
symptoms (34,2%) than in patients without any of those features (31,6%).
Conclusions: We presented the first study to describe the clinical and PSG
features of a Portuguese cohort of iRBD vs RBD plus PD patients. Further
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studies with larger samples are needed to better understand if any clinical
or vPSG feature of RBD patients could predict a phenoconversion to a
neurodegenerative disorder in order to identify these high-risk patients
earlier in the disease course.
Acknowledgements: to medical teams involved in the approach of these
patients.

COMPUTERIZED ANALYSIS OF MUSCULAR ACTIVITY IN THE FLEXOR
DIGITORUM SUPERFICIALIS MUSCLES AS SCREENING TOOL FOR REM
SLEEP WITHOUT ATONIA

M. Cesari 1, A. Heidbreder 1, C. Gaig 2,3, M. Bergmann 1, E. Brandauer 1, A.
Iranzo 2,3, E. Holzknecht 1, J. Santamaria 2,3, B. H€ogl 1, A.
Stefani 1. 1Medical University of Innsbruck, Department of Neurology,
Innsbruck, Austria; 2Hospital Clinic of Barcelona, Neurology Service,
Barcelona, Spain; 3Biomedical Research Institute (IDIBAPS), Barcelona, Spain

Introduction: Quantification of rapid eye movement (REM) sleep without
atonia (RWA) is required for diagnosis of REM sleep behavior disorder
(RBD). RWA quantification with the Sleep Innsbruck Barcelona (SINBAR)
index (i.e. % of 3-s mini-epochs with any activity in the chin and/or phasic
activity in the bilateral flexor digitorum superficialis (FDS) muscles) has
high sensitivity and specificity. A semi-automatic algorithm scoring RWA
according to the SINBAR method has been validated, but its application is
still time consuming due to the need of manually selecting 3-s mini-
epochs and of correcting artefacts. Previous studies have shown that
muscular activity in the FDS muscles is less affected by artifacts than the
one in the chin. Here we aimed to evaluate whether phasic FDS activity
automatically identified in whole REM sleep (i.e. without selection of 3-s
mini-epochs) and without artifact correction could be a fast and reliable
RWA quantification screening tool to either confirm or rule out RWA.
Material andmethods: A total of 36 video-polysomnographies (v-PSGs) of
isolated RBD (iRBD) patients and 35 v-PSGs of controls were included. RBD
diagnosis was made according to the v-PSG guidelines of the International
RBD Study Group, RBD behaviors and RWA were documented in v-PSG.
Absence of technical artifacts from the electromyographic signals was
visually checked. Using the automatically scored activity without artifact
correction, we calculated the following RWA indices according to the
SINBAR recommendations: 30-s phasic chin, 30-s any chin, 30-s phasic
FDS, 30-s tonic chin and 30-s SINBAR. Using the previously published cut-
offs, the sensitivity and specificity of the RWA indices for distinguishing
iRBD from controls were calculated. The analysis was performed sepa-
rately for v-PSGs with apnea-hypopnea index in REM sleep (AHIREM)<15/h
and �15/h.
Results: Twenty-seven v-PSGs of iRBD patients and 20 v-PSGs of controls
had AHIREM<15/h. For those subjects, the values of sensitivity/specificity
were: 85.2%/95.0% for 30-s phasic chin, 77.8%/95.0% for 30-s any chin,
100.0%/85.0% for 30-s phasic FDS, 37.0%/100.0% for 30-s tonic chin and
100.0%/40.0% for 30-s SINBAR. For the nine v-PSGs of iRBD patients and the
15 v-PSGs of the controls with AHIREM�15/h the values of sensitivity/
specificity were: 88.9%/6.7% for 30-s phasic chin, 88.9%/13.3% for 30-s any
chin, 100.0%/60.0% for 30-s phasic FDS, 55.6%/66.7% for 30-s tonic chin and
100.0%/0.0% for 30-s SINBAR.
Conclusions: The automatic 30-s phasic FDS index without artifact
correction showed 100.0% sensitivity and 85.0% specificity when
AHIREM<15/h. Therefore, it can be used as a screening tool to rule out RWA
in subjects without relevant respiratory events during REM sleep. These
results further support the usefulness of recording the FDS channels dur-
ing routine v-PSG.
Acknowledgements: Thanks to Heinz Hackner for accurate v-PSG scoring.

ELECTROCORTICAL OVERLAP BETWEEN ISOLATED RBD AND
PARKINSON’S DISEASE WITH RBD: A PILOT TMS STUDY

G. Lanza 1,2, F.I.I. Cosentino 2, B. Lanuzza 2, M. Tripodi 2, D. Aric�o 2, E.
Cumbo 2, F. Fisicaro 3, R. Bella 4, M. Pennisi 3, R. Ferri 2. 1University of
Catania, Department of Surgery and Medical-Surgical Specialties, Catania,
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Introduction: Previous studies found an impairment of the short-interval
intracortical inhibition (SICI) and the intracortical facilitation (ICF) to
transcranial magnetic stimulation (TMS) in Parkinson’s disease (PD),
including the early stages, compatible with a disinhibition and hypo-
facilitation of the motor cortex, largely mediated by GABAergic and glu-
tamatergic dysfunction, respectively. Conversely, little is known on the
TMS correlates of isolated rapid eye movement (REM) sleep behavior
disorder (iRBD), which can precede the onset of synucleinopathies. In a
recent study in iRBD patients compared to age-matched healthy controls,
we observed a significant decrease of ICF and, to a lesser extent, of SICI.
Moreover, SICI correlated with muscle tone alteration, possibly supporting
the RBD model of retrograde influence on the cortex from the brainstem.
However, a direct comparison between iRBD and RBD in the context of an
overt extrapyramidal syndrome, allowing to define not only a predictive
but possibly a pathogenic role of RBD in neurodegeneration, is lacking.
Materials and Methods: The following single- and paired-pulse TMS
measures, recorded from the right first dorsal interosseous muscle, were
obtained from 10 de novo patients with iRBD (median age 66 years, range
60-69), 10 de novo patients with early PD and RBD (median 70 years, range
66-79), and 10 healthy controls (median 65 years, range 65-71): resting
motor threshold, cortical silent period, latency and amplitude of the motor
evoked potentials, SICI, and ICF. Mini Mental State Examination (MMSE),
Epworth Sleepiness Scale (ESS), and Geriatric Depression Scale (GDS, short
form) were also assessed. All participants were right-handed and drug-
free.
Results: The three groups were comparable in terms of age, education, and
RBD duration. Neurological examination, MMSE, ESS, and GDS were
normal in all iRBD patients and controls, whereas PD subjects showed a
mild-to-moderate motor impairment (MDS-Unified PD Rating Scale, part
III <32). Compared to controls, the two patient groups exhibited a signif-
icant decrease of ICF (iRBD median 0.15, range 0.10e0.70; PD median 0.14,
range 0.10e0.23; controls median 0.80, range 0.30e1.80; p ¼ 0.007) and a
trend, though not significant, towards a reduction of SICI (iRBD median
0.10, range 0.01e0.30; PD median 0.07, range 0.05e0.11; controls median
0.25, range 0.10e0.30; p ¼ 0.086), without any difference between iRBD
and PDwith RBD groups. Correlation analyses by pooling the two groups of
patients showed a significant negative correlation between SICI and both
MMSE (r ¼ -0.495; p < 0.027) and ESS (r ¼ -0.602; p < 0.005).
Conclusions: iRBD and PD with RBD shared the same electrocortical
profile to TMS, thus suggesting that RBD would not simply precede syn-
ucleinopathies but it could even “mark” their onset. In RBD patients, with
or without PD, the disinhibition of the motor cortex inversely correlated
with cognition, possibly hypothesizing its role as a marker of cognitive
dysfunction, even at the pre-motor stage. This disinhibition might also
enhance the level of cortical arousal, thus decreasing the daytime sleepi-
ness. Translationally, glutamate and GABA activity might emerge as new
therapeutic targets for both RBD and early PD.
Acknowledgements: None.

EPIGENETIC CLOCKS SUGGEST ACCELERATED AGEING IN ISOLATED REM
SLEEP BEHAVIOR DISORDER PATIENTS
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Guaraldi 2, D. Gentilini 3,4, G. Calandra-Buonaura 1,2, P. Garagnani 5, P.
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Introduction: Isolated REM Sleep Behavior Disorder (iRBD) is a well-
recognized prodromal state of an underlying a-synucleinopathy, occurring
several years before an overt neurodegenerative disorder can be fully
manifest. Indeed, the presence of iRBD indicates already early ageing and
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neurodegeneration of specific brainstem nuclei. Epigenetic clocks are
mathematical models that, starting from DNA methylation profiles, return
an estimate of the age of an individual. The discrepancy between predicted
epigenetic age and chronological age (i.e., the epigenetic age acceleration
eEAA) has proven to be informative of biological age in several patho-
logical conditions, including neurodegenerative diseases. To date, epige-
netic clocks have not been evaluated in Rapid eye movement sleep
Behavior Disorder (RBD).
Materials and Methods: We compared epigenetic age between video-
polysomnography (vPSG)-confirmed iRBD patients (iRBD_pos) and vPSG-
negative controls (CTR_vPSG). We considered the following epigenetic
clocks, based on distinct sets of CpG sites, which can be indicative of
different aspects of biological age: 1) the pan-tissue Horvath’s clock; 2) the
blood-specific Hannum’s clock; 3) the PhenoAge, developed considering
clinical measures related to differences in healthspan and lifespan; 4) the
GrimAge, developed considering plasma levels of 7 proteins and smoking
pack-years, which is associated with mortality. We calculated EAA for each
epigenetic age estimate, obtaining the following values: Horvath-EAA,
Hannum-EAA, PhenoAge-EAA and GrimAge-EAA. We also calculated two
additional EAA measures derived from Horvath’s clock: the intrinsic-EAA,
that is independent from changes in blood cell composition, and the
extrinsic-EAA, that is indicative of immunosenescence.
Results: We compared 28 iRBD_pos (23 males, age 67.92±7.20 years) and
57 CTR_vPSG (32 males, age 66.56±9.56 years). Compared to CTR_vPSG,
iRBD_pos patients showed higher Horvath-EAA and intrinsic-EAA values
when correcting for experimental batch (CTR_vPSG ¼0.42±4.78
iRBD_pos¼3.74±5.57 p¼0.04 and CTR_vPSG ¼-0.90±5.92
iRBD_pos¼3.78±6.77 p¼0.03 respectively). A similar trend was present
also for most of the other EAA values, without reaching statistical signifi-
cance. When sex was added as covariate, intrinsic-EAA values were
confirmed as marginally significantly different between CTR_vPSG and
iRBD_pos (p¼0.05).
Conclusions: Our results suggest the presence of an accelerated ageing
process in iRBD patients in respect to controls. As previously demonstrated
by Horvath and collaborators in Parkinson’s Disease, we suppose that the
accelerated ageing in these patients reflects the neurodegenerative pro-
cess already occurring in the brainstem. Bigger cohorts and longitudinal
evaluations will allow us to strengthen these data and to evaluate their
predictive value.

IDENTIFICATION AND VALIDATION OF A BRAIN GLUCOSE METABOLISM
CONVERSION PATTERN IN IDIOPATHIC REM BEHAVIOUR DISORDER

B. Orso 1,2, P. Mattioli 1, C. Liguori 3,4,5, F. Fam�a 1,6, L. Giorgetti 6, A.
Donniaquio 1, A. Giberti 1, D. Vallez Garcia 2, S.K. Meles 7, K.L.
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Neuroimaging Center, Department of Neuroscience, Groningen,
Netherlands; 9 IRCCS Fondazione Santa Lucia, Rome, Italy; 10University of
Genoa, Department of Health Science (DISSAL), Genoa, Italy

Introduction: Idiopathic REM Sleep Behaviour disorder (iRBD) is consid-
ered the prodromal phase of alpha-synucleinopathies, such as Parkinson’s
Disease (PD) and Dementia with Lewy Body (DLB). Nevertheless, robust
biomarkers of phenoconversion in iRBD patients are still needed. Aim of
this work was to identify and validate a brain glucose metabolism phe-
noconversion-related pattern of iRBD (RBDRPconv) in two centers, by
using a Scaled Subprofile Model Principal Component Analysis (SSM-PCA)
approach.
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Materials and Methods: Polysomnography-confirmed iRBD patients were
consecutively enrolled in Genoa and Rome Tor Vergata. Dementia and
parkinsonism were ruled out by neurological examination and compre-
hensive neuropsychological assessment. Clinical conditions were evalu-
ated prospectively every six months from baseline. Phenoconversion to
overt synucleinopathy (i.e. PD or DLB) was assessed using current criteria.
All patients underwent 18F-FDG-PET to investigate brain glucose meta-
bolismwithin 12months from diagnosis. The SSM-PCA approach was used
to identify and validate the RBDRPconv in 30 iRBD converters patients
(73±6 years, 23 males, 14 PD, 16 DLB) and 46 iRBD non-converters patients
(69±6 years, 38 males).
Results: SSM-PCA was first applied in a training set (Group A) of 16 iRBD
converters patients (74±6 years, 11 males) and 27 iRBD non-converters
patients (70±6 years, 21 males), and the resulted pattern was applied to a
validation set (Group B) of 14 iRBD converter patients (71±6 years, 12
males) and 19 iRBD non-converter patients (68±5 years, 17 males). Then,
another SSM-PCA was performed using Group B as the training set and
Group A as the validation one. The resulting patterns were comparable
between the two analyses, thus a third SSM-PCAwas applied to the whole
set (Group A+B), identifying the final RBDRPconv. The RBDRPconv was
formed by a linear combination of PC1 and PC2 (13.59% and 10.75% of
variance, respectively). Stable regions of the RBDRPconv (95 CI threshold
after bootstrap resampling) included relative hypermetabolism in cere-
bellum, brain stem, pons, right hippocampus, left superior frontal gyrus,
medial globus pallidus, putamen, anterior cingulate, and medial frontal
gyrus, while relative hypometabolism was found in the cingulate cortex,
precuneus, cuneus, caudate nuclei, thalamus, calcarine cortex and parieto-
occipital areas. A receiver operating characteristic (ROC) analysis was
applied to discriminate converters from non-converters, showing an area
under the curve (AUC) of 0.90 (sensitivity 0.73, specificity 0.92).
Conclusions: In this study we identified and validated a stable RBDRPconv,
able to efficiently discriminate converters from non-converters iRBD pa-
tients, with high specificity. The SSM-PCA approach has been proved to be
reliable, robust and highly reproducible in several neurodegenerative
diseases, including PD. We suggest that the RBDRPconv expression may be
a promising biomarker to identify iRBD patients to be enrolled in disease
modifying clinical trials. The RBDRPconv should be further validated in
independent cohorts. Longitudinal studies are needed to evaluate whether
the CONVRP-RBD may be used also as a progression biomarker.
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the DINOGMI Department of Excellence of MIUR 2018-2022 (legge 232 del
2016), and supported by an Italian Ministry of Health grant - Italian
Neuroscience network (RIN).

IDENTIFICATION OF EARLY AND PERIPHERAL BIOMARKERS
PREDICTIVE OF PARKINSON’S DISEASE AND DEMENTIA WITH LEWY
BODIES IN PATIENTS WITH ISOLATED REM SLEEP BEHAVIOR
DISORDERS

G. Didato 1, C.M.G. De Luca 2, F. Cazzaniga 2, A. Consonni 3, A. Elia 4, F.
Baggi 3, P. Tiraboschi 2, F. Moda 2. 1 Fondazione IRCCS Istituto Neurologico
Carlo Besta, Epilepsy and Sleep Disorders Unit, Milan, Italy; 2 Fondazione
IRCCS Istituto Neurologico Carlo Besta, Unit of Neurology 5 and
Neuropathology, Milan, Italy; 3 Fondazione IRCCS Istituto Neurologico Carlo
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Introduction: Idiopathic rapid eye movement sleep behavior disorder
(iRBD), olfactory impairment and gastrointestinal dysfunction are
considered non-motor early manifestations of a group of pathologies
known as a-synucleinopathies, whose archetypes are Parkinson’s disease
(PD) and dementia with Lewy bodies (DLB). More than 80% of patients
with PD develop olfactory impairment in their prodromal disease stage
and the onset of olfactory impairment in iRBD subjects is associated with
an increased risk of short-term conversion to PD or DLB. However, the lack
of sensitive and measurable biomarkers hampers the possibility to accu-
rately predict the progression from early phases to overt a-synucleino-
pathies. With disease-modifying therapeutic options targeting a-synuclein
(aSyn), we face the need for more specific biomarkers able to identify
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those iRBD subjects who will progress to overt a-synucleinopathy.
Different a-synucleinopathies are associated with distinct conformers of
misfolded and disease-associated a-synuclein (aSynD strains). The process
of aSynmisfolding begins many years before the onset of clinical signs, and
several lines of evidence indicate that aSynD appears in peripheral tissues
of patients in the early stage of the disease. By Real-Time Quaking-Induced
Conversion (RT-QuIC) assay, traces of aSynD have been detected in the
cerebrospinal fluid (CSF) and olfactory mucosa (OM) of patients with PD,
DLB and other a-synucleinopathies. Moreover, cytokines or proteins (even
at subpicomolar levels) are differentially expressed in OM and blood
samples of patients with a-synucleinopathies. Additionaly, alterations of
the gut microbiota can promote aSynD formation by producing microbial
amyloid proteins and by stimulating local inflammation. Also the nasal
microbiota could contribute to aSynD formation. Our study aims at iden-
tifying novel disease-specific biomarkers in the OM, blood and urine of PD
and DLB patients, potentially identifiable in iRBD subjects as early in-
dicators of any of these pathologies.
Materials and Methods: Fifteen patients will be recruited for each disease
group (iRBD, PD, and DLB) and 15 healthy controls (HC) over a 12 months’
period. After the evaluation of olfactory functions, OM, blood and urine
will be collected from patients with iRBD, PD, DLB, and HC and subjected to
several multi-omics analyses. In particular, OM and blood will be subjected
to Bio-Plex LUMINEX, Quantikine® HS ELISA, Ella Simple PlexTM, and
microbiota analyses. All samples will be analyzed by The RT-QuIC and the
final reaction products will undergo biochemical, fluorescence spectros-
copy and morphological evaluation.
Results: The study will characterize OM, blood and urine of PD and DLB
patients and verify whether samples collected from iRBD subjects contain
early and measurable biomarkers that can be linked to the progression of
a-synuclein-associated pathology. The preliminary results of the first
recruited patients will be presented.
Conclusions: Our translational approach could have a major impact on
counseling and prevention strategies for patients in the prodromal stages
of a-synucleinopathies, representing a key goal on the path to disease-
modifying and neuroprotective therapies before full-blown phenotypes
have manifested.
Acknowledgements: Italian Ministry of Health e Current Research to FM

NEUROPSYCHIATRIC, NEUROPSYCHOLOGICAL, AND NEUROIMAGING
FEATURES IN ISOLATED REM SLEEP BEHAVIOR DISORDER: DOES MCI
MATTER?
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Introduction:Mild cognitive impairment (MCI) can be a very early sign of
neurodegeneration in idiopathic REM sleep behavior disorder (iRBD),
although the extent of neuropathology has not yet been quantified. The
present study investigated the markers of neurodegeneration in patients
with iRBD distributed on the basis of MCI through a comprehensive
neuropsychiatric, neuropsychological and neuroimaging evaluation useful
to predict neurodegenerative outcomes.
Materials and Methods: Sixty-one patients with iRBD were included in
the study, with 30 iRBD patients included in the MCI (RBD-MCI) subgroup
and 31 iRBD patients presenting normal cognition (RBD-NC). Both the
groups underwent a neuropsychiatric and neuropsychological assessment
to evaluate psychopathological symptoms, executive dysfunction, and
nonverbal/verbal memory patterns. Brain 18F-FDG-PET and [123I]-ioflu-
pane SPECT (123I-FP-CIT-SPECT) were performed in convenience sub-
groups of patients to evaluate in a pilot model brain metabolism and
nigrostriatal dopaminergic functioning, respectively.
Results: Neuropsychological measures generally confirmed an overall
cognitive decline in iRBD-MCI patients. Immediate long-term verbal
memory and visuospatial functions as well as attentional-executive
impairment were more impaired in patients with MCI as compared to
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those with NC. Neuroimaging results indicated a reduced brain glucose
uptake consumption in the bilateral posterior cingulate cortex and a more
evident nigrostriatal deafferentation in RBD-MCI group, confirming the
well-known central role of this subregion in cognitive deterioration.
Controversially, there is no overall noticeable trend evident in the fre-
quency and severity of psychopathological symptoms reported by the two
groups.
Conclusions: These findings highlight the diffuse neurodegenerative
process affecting brain of iRBD patients and thus reflecting not only the
risk of future motor symptoms, but also the non-motor burden of the
disease with the predominant cognitive and psychopathological symp-
toms. The clinical implications suggest the importance of submitting
cognitive tests in patients with iRBD to identify MCI and possibly targeting
early those patients to neuroprotective strategies.

PERCENTAGE TONIC REM SLEEP IS MOST PREDICTIVE OF
PHENOCONVERSION TO NEURODEGENERATIVE DISEASE IN IRBD

A. Singh 1, S. Williams 1, A. Calabrese 1, R.L. Riha 1. 1University of Edinburgh,
Department of Sleep Medicine, Edinburgh, United Kingdom

Introduction: Previous studies have shown that REM sleep without atonia
(RSWA) during polysomnography (PSG) can predict the risk of pheno-
conversion to neurodegenerative disease in patients with idiopathic REM
sleep behaviour disorder (iRBD). Despite this, discrepancy remains with
regards to the morphology of RSWA that best predicts phenoconversion
risk. This study aimed to ascertain the predictive value of tonic, phasic and
mixed RSWA in patients with iRBD, at time of diagnosis.
MaterialsandMethods:64patientswithPSG-confirmed iRBD, including those
that phenoconvertedduring follow-up after diagnosis and those that remained
free fromneurodegeneration,were identified from an existing database. Tonic,
phasic, mixed and ''any'' RSWA activity from thementalis, tibialis anterior and
flexor digitorum superficialis muscles was analysed. RSWA variables were
compared between converters and non-converters; standard statistical anal-
ysis was undertaken. A Bonferroni correction for multiple comparisons was
applied to results. Additionally, RSWA cut-offs predicting phenoconversion
were established using receiver operating characteristic analysis to determine
the predictive value of the different RSWAmorphologies.
Results: Of the patients in total, 18 (28.3%) converted to neurodegenerative
disease during follow-up. Phenoconverters had significantly higher
amounts of tonic (p ¼ 0.00010), mixed (p ¼ 0.00024) and ''any'' RSWA
solely derived from the mentalis muscle (p ¼ 0.00003) at iRBD diagnosis
than non-converters. Optimal RSWA cut-off values to predict pheno-
conversion were 5.8% for tonic (78% sensitivity; 76% specificity), 8.4% for
mixed (72% sensitivity; 78% specificity) and 45.0% for ''any'' RSWA solely
derived from the mentalis muscle (72% sensitivity; 83% specificity). Area
under the curve values, with their corresponding 95% confidence intervals,
were 0.84 (0.73 - 0.95) for ''any'' RSWA solely derived from the mentalis
muscle, 0.81 (0.68 - 0.95) for tonic RSWA, 0.81 (0.68 - 0.94) for "any" RSWA
solely derived from the mentalis muscle without the mixed RSWA
component and 0.80 (0.67 - 0.93) for mixed RSWA.
Conclusions: Patients with greater amounts of tonic, mixed and ''any''
RSWA solely derived from the mentalis muscle at iRBD diagnosis have an
increased risk of developing subsequent neurodegenerative disease. Thus
tonic, mixed and ''any'' RSWA solely derived from the mentalis could be
used in conjunction with other biomarkers to establish an individual iRBD
patient's phenoconversion risk.
Acknowledgements: The authors thank the staff at the Department of
Sleep Medicine, Royal Infirmary of Edinburgh, United Kingdom for their
assistance throughout the duration of the study.

PROGNOSTIC MODEL FOR THE DEVELOPMENT OF PARKINSON’S
DISEASE IN PATIENTS WITH REM-SLEEP BEHAVIOR DISORDER
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Introduction: The presence of REM-sleep without atonia (RSWA) and
REM-sleep behavior disorder (RBD) are well-demonstrated to increase the
risk of developing a-synucleinopathies, including Parkinson’s disease (PD).
Other than RSWA and RBD, olfactory dysfunction, impaired color vision,
depression and constipation were also established as the prodromal fea-
tures of PD, preceding the disabling motor symptoms. Here we analyzed
the predictive value of these prodromal features in patients with RBD for
the development of PD.
Materials and Methods: We have prospectively investigated the patients
with idiopathic RBD diagnosed by a full-night polysomnography. The other
sleep disorders that might be associated with the RSWA and/or RBD were
excluded. All patients had a detailed neurologic examination, and those
with any parkinsonian symptoms and/or signs of neurodegeneration were
also excluded. Olfactory function was tested by using the Sniffin' Sticks kit,
the color vision was tested by using the FM-100 Hue Test, depressive
symptomatology was evaluated by using the Beck Depression Inventory
(BDI), and the presence of constipationwas evaluated by using the Rome III
Criteria. The patientswere followed-up for eight years regularly at every six
months (with some exceptions, having a maximum of one-year interval).
Results: Forty-five Patients were included in this study; the mean age of
the patients was 57.9+10.0 years, and 26 of them (57.8%) were men. The
olfactory dysfunction was present in 88.9% of the patients (24.4% were
anosmic), and a decrease in color discrimination was observed in 73.3% of
the patients. Depressive symptomatology was found in 56.8% (varying
frommild to severe). Constipationwas reported in 56.8% of the patients. At
the end of eight years, 17.8% of the patients (8 patients) developed PD
following a mean of 38.5+12.3 months. In prognostic models for predicting
the PD development in RBD patients, age (>60 years), male gender, and the
other prodromal symptoms were used in different varying combinations.
When all parameters were put into the equation, the Odd’s ratio was not
found to be significantly increased. The Odd’s ratio was highest for the
patients RBD >60 years of age with anosmia and constipation (44.8 [4.5-
445.7]; kappa¼4.291; p<0.001). The model with the second highest Odd’s
ratio was found in the patients with RBD >60 years of age with con-
stipation (36.1 [3.7-350.1]; kappa¼4.034; p<0.001). Male gender was also
associated with a significant increase in the risk of the development of PD,
though the Odd’s ratio was lower in compared to other models. The
depressive symptomatology defined by the BDI was not associated with
the PD conversion in any model.
Conclusions: We observed that the conversion rate from RBD to PD was
17.8% following amean of 38.5 months. The predictive value was highest in
RBD patients being >60 years of age and having both anosmia and con-
stipation. Between anosmia and constipation, the presence of constipation
in addition to RBD and age showed a higher predictive value for the
development of PD.
Acknowledgement: This study was founded by the Turkish Sleep Medicine
Society.

ROLE OF REM SLEEP BEHAVIOR DISORDER IN ATYPICAL
PARKINSONISM: A LOCUS COERULEUS-BASED NEUROMELANIN MRI
STUDY
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Neurology, Paris, France

Introduction: Locus coeruleus/subcoeruleus complex (LC/LsC) is a tiny
structure comprising noradrenergic neurons that contain neuromelanin
(NM) pigment. LC comprises neurons contributing to memory and cogni-
tionwhile the LsC comprises neurons contributing to muscle atonia during
rapid eye movement (REM) sleep. Parkinson’s disease (PD) and atypical
parkinsonism such as multiple system atrophy (MSA) and progressive
supranuclear palsy (PSP) demonstrate LC/LsC neurodegeneration that can
be imagedusingNM-sensitiveMRI. LsCdamage leads toREMsleepbehavior
disorder (RBD) and is associatedwith isolated RBD (iRBD), and the presence
of RBD inPD.Westudied LC/LsCdamage inneurodegenerativeparkinsonian
disorders and its association with the manifestation of RBD.
Methods: Subjects were recruited in three prospective studies (Nuclei-
park, Iceberg, Parkatypique) on a 3T Siemens MRI. RBD status was
confirmed by video-polysomnography. We automatically segmented the
LC/LsC area as 10 connected voxels with the brightest intensities to
compute the signal intensity. Multivariate linear regression was used to
explore the association between the signal intensity of the healthy vol-
unteers (HV) and patients.
Results:We investigated 104 HV (mean age ± SD: 61.8 ± 8.6 years) and 310
patients comprising 47 iRBD (67.2 ± 5.1 years), 145 PD without RBD (age:
61.3 ± 9.9 years, mean disease duration (DD): 5.3 ± 2.4 years) and 77 with
RBD (age: 64.7 ± 8.2 years, DD: 6.5 ± 3.3 years), 22 PSP (age: 69.9 ± 7.9
years, DD: 4.9 ± 3.0 years), andMSA (14with the parkinsonian form,MSAp,
age: 62.7 ± 8.5 years, DD: 4.0 ± 1.7 years and 5 with the cerebellar form,
MSAc, age: 57.6 ± 5.1 years, DD: 2.4 ± 1.5 years; 12 MSA patients had RBD).
Age was different between groups. HV were younger than iRBD and PSP.
Participants with iRBD and PSP were older than PD without RBD. Sex ratio
differed between groups, as thereweremoremen in iRBD compared to HV,
PSP and PD without RBD groups.
LC/LsC signal intensity was lower in the patient groups compared to HV.
The signal intensity decreased linearly with age in all groups.
Signal intensity was higher in HV (LC signal intensity: 127.3 ± 5.4) than in
PSP (123.1 ± 3.1, p¼0.04), MSA (p<0.0001, 120.6 ± 4.2) and PD with RBD
(123.6 ± 4.7, p<0.0001) groups, but not in PD without RBD group (126.0 ±
4.8). The HV had the highest and MSA had the lowest signal intensity.
Signal intensity was lower in MSA than in iRBD (p¼0.02) and than PD
without RBD (p<0.001). Signal intensity was lower in PD with RBD than
without RBD (p¼0.02). There was no difference between MSAp (121.0 ±
3.0) and MSAc (119.7 ± 4.7) or between the other groups. There was no
scanner effect in imaging measurements between HV groups.
Conclusion: NM-MRI signal was reduced in iRBD and in parkinsonian
disorders as compared to the HV except in PD without RBD. Signal changes
in PD were associated with the manifestation of RBD. The signal variations
in the LC/LsC appeared associated with the manifestation of RBD in iRBD,
PD with RBD, and MSA.
This insight could be used as a potential biomarker for clinical trials of
disease-modifying therapies.

WHICH SHOULD BE A BEGINNING POINT FOR THE DISEASE DURATION
OF IDIOPATHIC RAPID EYE MOVEMENT SLEEP BEHAVIOR DISORDER,
THE ESTIMATED ONSET OF SYMPTOMS, OR THE DATE WHEN
DIAGNOSED?

Y. Sumi 1, A. Ubara 1,2,3, Y. Ozeki 1, H. Kadotani 1. 1 Shiga University of Medical
Science, Psychiatry, Otsu, Japan; 2Doshisha University, Graduate School of
Psychology, Kyotanabe, Japan; 3 JSPS Research Fellowships, Chiyoda-ku, Japan

Introduction: Idiopathic rapid eye movement sleep behavior disorder
(iRBD) is a harbinger of neurodegenerative diseases. It is crucial to assess
the disease duration of iRBD to consider the risk of progression to phe-
noconversion. However, previous studies have used two different onset
points to define the disease duration of iRBD: the estimated onset of dream
enactment behavior (DEB) and the date diagnosed with RBD. When dis-
cussing the duration of iRBD, which duration is more appropriate? In this
study, we examined the relationship between the two disease durations
and the clinical characteristics of iRBD patients.
Materials and Methods: Thirty-six iRBD patients (four females) were
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included. The beginning point of "duration from estimated onset" was
defined as the confirmed date of the first occurrence of DEB according to
the statements of the patient's family members. The start of "duration
from diagnosis" was defined as the date when a diagnosis was made
though polysomnography. The following clinical features were evaluated.
(1) cognitive function (Montreal cognitive assessment, MoCA; Brief
Assessment of Cognition in Schizophrenia, BACS). (2) depressive symp-
toms (Geriatric depression scale-15, GDS), (3) autonomic dysfunction
(Scale for Outcomes in Parkinson's disease-Autonomic, SCOPA-AUT). Only
in GDS and SCOPA-AUT, there was missing data, and 35 patients were
included. Correlations between age at the assessment of clinical features,
duration from estimated onset, and duration from diagnosis were exam-
ined. Then the relationship between the two disease durations and clinical
characteristics was examined using Spearman's correlation coefficient (r).
This study was approved by the Shiga University of Medical Science
Research Ethics Committee (R2017-027)
Results: The mean (± standard deviation) age was 73.7 ± 6.2 years,
duration from estimated onset was 9.9 ± 6.4 (range: 1.7-32.6) years, and
duration from diagnosis was 3.1 ± 3.1 (range: 0.2e13.0) years. Age was
correlated with the duration from estimated onset (r ¼ 0.503, p ¼ 0.002)
and not significantly associatedwith the duration from diagnosis. Duration
from estimated onset was correlated with duration from diagnosis (r ¼
0.338, p ¼ 0.044). The duration from estimated onset was significantly
correlated with the following scores: (1) MoCA (r ¼ -0.351, p ¼ 0.036), z-
score of Token motor task on BACS (r ¼ -0.348, p ¼ 0.038), (2) GDS (r ¼
0.404, p ¼ 0.016), (3) SCOPA-AUT total score (r ¼ 0.461, p ¼ 0.005). On the
other hand, duration from diagnosis was correlated with (1) z-score of
digit sequencing task on BACS (r ¼ -0.408, p ¼ 0.014), but no other sig-
nificant association was observed.
Conclusions: In this study, duration from estimated onset was associated
with more clinical characteristics than duration from diagnosis. The defi-
nition of estimated onset could involve recall bias. In contrast, although the
definition of duration from diagnosis is evident, we need to pay attention
to selection bias, such as patients’ knowledge level or ease of access to
medical care. It will be necessary to accumulate knowledge on the rela-
tionship between disease duration and symptoms and the risk of pheno-
conversion. It will be essential to describe the disease duration in both
ways, considering their biases.

Restless Legs Syndrome (RLS)

A REVIEW OF IRON DEFICIENCY GUIDELINES IN THE CONTEXT OF IRON
DEFICIENCY-ASSOCIATED SLEEP/WAKE BEHAVIOURS

S. McWilliams 1, A. Mattman 2, M. Chen 2, S. Stockler 3, O. Ipsiroglu 4,1. 1H-
Behaviours Research Lab, BC Children's Hospital Research Institute, Pediatrics,
Vancouver, Canada; 2University of British Columbia, Pathology and
Laboratory Medicine, Vancouver, Canada; 3Division of Biochemical
Genetics, BC Children's Hospital, Pediatrics, Vancouver, Canada; 4Divisions
of Developmental Pediatrics & Child and Adolescent Psychiatry, BC
Children's Hospital, Pediatrics, Vancouver, Canada

Introduction: Iron deficiency (ID) is the most common micronutrient
deficiency in the world, disproportionately affecting children and women.
Beside iron’s essential role in hemoglobin synthesis and hematopoiesis,
iron has numerous functions within the brain. In this context, iron defi-
ciency must be viewed not only from a hematological perspective, but also
from the perspective of neurological, developmental, and behavioural
morbidities. Despite high level evidence of an association between ID and
restless legs syndrome (RLS) and attention deficit hyperactivity disorder
(ADHD), ID and iron supplementation are not routinely considered in the
diagnostic work-up and as a treatment option in clinical practice.
The goals of this scoping literature review are to (1) review whether RLS
and ADHD have been included (e.g., as signs/symptoms or comorbid
conditions) in ID guidelines, (2) compare recommended biomarkers and
cutoff values in general, as well as disease-specific ID guidelines, and 3)
identify whether specific cutoff values (e.g., serum ferritin; SF) for RLS and
ADHD were included in ID guidelines.
Materials and Methods: A search was conducted in June 2020 (updated
May, 2021) in Medline, CINAHL, and Embase. Search terms included: “iron
deficiency” or “anemia” and “guideline”. Websites of national medical
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affiliations were also searched. Guidelines were included if they were: 1)
general ID guidelines, defined as those targeting a general population,
pregnancy-specific ID guidelines, and/or if they included a variety of dis-
ease states and/or medical diagnoses that could be associated with ID (e.g.,
chronic kidney disease), and 2) if the guideline or consensus paper was
created by/on behalf of a larger governing body (e.g., national/regional
organizations). Opinion papers or reviews of guidelines were excluded.
Results: ID guidelines: n¼47, including 25 general ID guidelines, eight
pregnancy-specific, and 14 disease-specific ID guidelines. Guidelines were
published between 1989 and 2021, with the majority (n¼33) published in
the 2010’s. 42 ID guidelines included SF cutoff values ranging from 10 ug/L
to 800 ug/L. The highest SF cutoff values were found in disease-specific
guidelines. 17 guidelines recommended concomitant measurement of CRP
with SF. Other common iron-specific biomarkers included transferrin
saturation (n¼34), total iron binding capacity (n¼18), and sTfR (n¼16).
Common hematologic markers (e.g., to detect anemia) were hemoglobin
(n¼46), MCV (n¼32), and MCH (n¼16).
Two general and one disease-specific ID guidelines included both RLS and
ADHD as conditions that could present as signs/symptoms of ID. RLS and
ADHD were included in four and one additional guidelines, respectively.
Only one guideline included a specific SF cutoff value for RLS, while no
guideline provided a SF cutoff value for ADHD.
Conclusions: ID-associated restlessness, affecting day- and nighttime be-
haviours, has not yet been implemented in ID guidelines. Despite the
widespread use of SF for the diagnosis of ID, its role as an acute phase
reactant, inability to reflect brain iron levels, and heterogeneity in cutoff
values limit its clinical utility. Nonetheless, as iron supplementation should
be considered a first line measure to alleviate symptoms of restlessness-
associated conditions, harmonization and reviewof IDguidelines is needed.

EFFECTS OF ACUTE EXPOSURE TO ALTITUDE ON RESTLESS LEGS
SYNDROME

A. Stefani 1. 1Medical University Innsbruck, Neurology, Innsbruck, Austria

Introduction: Genetic factors, brain iron dysregulation and dopaminergic
dysfunction play an important role in the pathogenesis of restless legs
syndrome (RLS). Previous studies suggested also a role of hypoxia in RLS
pathogenesis: vascular endothelial growth factor is upregulated in the
skeletal muscles of the legs in RLS; peripheral tissue hypoxia has been
demonstrated inpatientswith RLS, strongly correlatingwith RLS severity; a
higher prevalence of RLS was found in high-altitude regions; RLS was
associated with reduced oxygen saturation in individuals living at high al-
titudes. Aim of this study was to investigate the effect of acute exposure to
high-altitude on periodic leg movements during wakefulness (PLMW) and
RLS symptoms during a suggested immobilization test (SIT) in RLS patients.
Methods: Twenty-eight RLS individuals (diagnosed according to the
IRLSSG criteria) underwent 1-hour SIT twice on two separate days: in
randomized order, double-blinded, in a simulated high-altitude environ-
ment with normobaric hypoxia corresponding to 3000m above sea level,
and at the Innsbruck local altitude (574m). Both SITs were performed in the
same setting. PLMWand subjective discomfort as well as urge to move the
legs were recorded. PLMW scoring was performed using a validated al-
gorithm. Subjective discomfort and urge tomovewere assessed at baseline
and every 15 minutes using a visual analogue scale from 0 to 10.
Results: Twenty-eight RLS patients aged 45.1±10.8 years were included,
53.6% female. Ten patients were untreated, 10 under dopaminergic treat-
ment and eight under non-dopaminergic treatment or polytherapy. PLMW
index at 574mwas 26.5±33.6, compared to 33.3±48.6 at 3000m (p¼0.289).
Subjective discomfort and urge to move the legs both increased with time
during SIT, and were worse at 3000m. This difference reached statistically
significance only for urge to move the legs at 30 minutes (16.4±20 vs
24.5±28.2, p¼0.043) and at 45 minutes (21.4±24.1 vs 29.4±30.5, p¼0.039)
after SITonset.Whenanalysingboth sex separately, a statistically significant
differencewas still present only in males: I. both subjective discomfort and
urge tomovewere higher at 3000m compared to 574m30minutes after SIT
onset (8.5±16.8 vs 11.8±19.3, p¼0.045, and 7.1±12.5 vs 14.9±19, p¼0.006,
respectively); II. urge tomove the legswas stronger at high altitude after 45
minutes from SIT onset (13.3±22.6 vs 21.8±25.6, p¼0.019); III. PLMW index
during SIT was 20.8±30.9 at 574m vs 28±37.1 at 3000m, p¼0.029.
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Conclusions: In patients with RLS, urge to move the legs is stronger at
high-altitude. The effect of altitude on RLS symptoms was present only in
male RLS patients. In this group both sensory and motor subjective
symptoms, as well as PLMW index worsened at high altitude. These data
support the role of peripheral hypoxia in RLS. Further studies assessing
influence of RLS treatment on altitude related changes, studies including a
control group, as well as studies investigating pathophysiological mecha-
nisms underlying the interaction between sex and hypoxia are needed.
Acknowledgements: We are thankful to Mr. Heinz Hackner for accurate
PSG scoring and technical support.

METHYLGLYOXAL e A CENTRAL METABOLIC FACTOR IN RESTLESS LEGS
SYNDROME?

P. Harrer 1,2, J. Folberth 3, C. Zhao 1, B. Schormair 1,2, E. Tilch 1, C. Gieger 4, A.
Peters 4, K. Oexle 1,2, M. Schwaninger 3, J. Winkelmann 1,2. 1Helmholtz
Zentrum München, German Research Centre for Environmental Health,
Institute of Neurogenomics, Munich, Germany; 2 Technical University of
Munich, Institute of Human Genetics, School of Medicine, Munich,
Germany; 3University of Lubeck, Institute of Experimental and Clinical
Pharmacology and Toxicology, Lubeck, Germany; 4Helmholtz Zentrum
München, German Research Centre for Environmental Health, Institute of
Epidemiology, Munich, Germany

Introduction: The glyoxalase system consists of the enzymes glyoxalase 1
(GLO1), glyoxalase 2 (GLO2), and the co-factor glutathione. Its central task
is to detoxify methylglyoxal (MG) and related reactive dicarbonyls such as
glyoxal (GO) into the non-toxic lactate. Dysfunction of this system can
increase or decrease levels of dicarbonyl compounds. Altered MG levels
have been linked to various diseases. For restless legs syndrome (RLS)
genome-wide association studies have identified significant association
signals in and close to GLO1, suggesting an involvement of the glyoxalase
system in RLS. Therefore, we analyzed the metabolites of the glyoxalase
system in sera of idiopathic RLS cases and healthy controls from a popu-
lation-based cohort (KORA) to expand the phenotypic correlations of MG.
Methods: The concentrations of the reactive dicarbonyl compounds MG,
GO and 3-deoxyglucosone (3-DG) were measured in serum samples of 246
idiopathic RLS patients (median age of 68 [23 - 96]; 167 [67.9%] female; 79
[32.1%] male) and 482 KORA controls (median age of 57 [32 - 81]; 243
[50.4%] female; 239 [49.6%] male) using liquid chromatography mass
spectrometry (LC-MS).
Results: Regarding the comorbidities in the KORA cohort, nearly all known
phenotype associations of the measured dicarbonyls were replicated (i.e.,
cardiovascular diseases, diabetes, age, obesity, impaired liver and renal
function). Accordingly, associations were found for waist-hip ratio,
glomerular filtration rate, blood pressure, HDL, AST, ALT, GGT, HbA1c, and
blood glucose levels. Comparing RLS cases to KORA controls MG had
significantly lower concentrations in RLS. This was true across all age and
gender groups (p ¼ 4.12�10-23).
Conclusion: Decreased concentrations of MG in RLS patients could be due
to an increased activity of the glyoxalase system. MG is known to be a
competitive partial agonist at GABAa receptors (Distler et. al., 2012).
Decreased levels of MG in RLS could therefore decrease GABAergic activity.
Lower GABAergic activity has been linked to anxiety, restlessness and an
impairment of sleep. The enhancement of arousal mechanisms in RLS may
also be favored by insufficient GABA-mediated inhibitory control (Lanza et.
al., 2019). Taken together, these properties point to a potential role of the
observed changes in dicarbonyl concentrations in RLS, revealing a new
potential target for treatment.

NONINVASIVE PERONEAL NERVE STIMULATION REDUCES SYMPTOMS
OF RESTLESS LEGS SYNDROME

M. Buchfuhrer 1,2, F. Baker 3, H. Singh 4, V. Kolotovska 4,5, B. Adlou 5, H.
Anand 5, M. de Zambotti 3, M. Ismail 3, S. Raghunathan 5, J.
Charlesworth 5. 1 Stanford University School of Medicine, Stanford, United
States; 2 Private practice, Downey, United States; 3 SRI International, Human
Sleep Research Lab, Menlo Park, United States; 4 Sleep Medicine Specialists
of California, San Ramon, United States; 5Noctrix Health, Inc., Oakland,
United States
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Introduction: Restless Legs Syndrome (RLS) is a prevalent sleep disorder
associated with an irresistible urge to move the legs that interferes with
sleep initiation and maintenance. The most common first-line treatments
for RLS are dopamine agonist medications that often lead to augmentation
and other debilitating side-effects. Here, we investigated a device-based
alternative to medications for RLS treatment, noninvasive bilateral elec-
trical stimulation of the common peroneal nerve (NPNS).
Materials and Methods:We conducted a multi-site randomized crossover
study comparing NPNS to sham control. RLS patients with moderate-to-
severe RLS (n¼37) self-administered NPNS and sham nightly for 14 days
per treatment in randomized order. The Patient-rated clinical Global Im-
pressions of Improvement scale (PGI-I) and International RLS Rating Scale
(IRLS) were employed as outcome measures. To assess the acute effects of
NPNS, a 60-minute suggested immobilization test (SIT) was performed at
baseline, and with sham and NPNS in randomized order, and both leg
movements and subjective measures of RLS severity were assessed.
Additionally, to investigate NPNS mechanism of action, surface electro-
myography (sEMG) was collected on the tibialis anterior muscle during
stimulation (n¼20).
Results: NPNS resulted in a reduction in RLS severity of 6.81 points on the
IRLS relative to 3.38 for sham (P<0.01) and a 66% clinically significant
responder rate on the PGI-I scale compared to 17% for sham (P<0.01).
Subgroup analysis indicated that medication-resistant and medication-
naïve participants both exhibited similarly robust responses. There were
no serious device-related adverse events, >95% of subjects reported that
NPNS was compatible with sleep onset, and 87% of subjects used NPNS on
5 or more nights/wk. Results from the SIT procedure indicated that NPNS
resulted in acute relief of RLS symptoms, as measured by a subjective
numerical rating scale (NRS), as well as acute suppression of leg move-
ments, as measured by a 3-axis accelerometer placed at the lateral mal-
leolus. NPNS resulted in tonic sEMG activity in the tibialis anterior muscle
in 87% of subjects, which was predictive of efficacy; subjects with higher
levels of evoked sEMG activity and lower thresholds for inducing sEMG
activity reported greater reduction in IRLS score in response to NPNS
relative to sham control.
Conclusions: These results suggest that NPNS has the potential to be a safe
and efficacious approach to relieve RLS symptoms when administered
acutely or when patient-administered in the home environment. NPNS
shows promise for both medication-resistant RLS patients and medica-
tion-naïve RLS patients. Notably, both exercise and NPNS provide acute
relief for RLS symptoms and are associated with leg muscle activation,
suggesting potential mechanistic similarities. In contrast to exercise,
however, NPNS appears to be compatible with sleep, thus conferring ad-
vantages for the majority of individuals with RLS symptoms during the
sleep period.

PERIODIC LIMB MOVEMENTS AMONG PERSONS WITH EPILEPSY e A
RETROSPECTIVE POLYSOMNOGRAPHY STUDY

L. Charlesworth 1, G.P. Winston 1, L. Boiss�e Lomax 1, H. Driver 1, G.
Shukla 1. 1Queen's University, Kingston, Canada

Introduction: Sleep-wake disturbances, common among persons with
epilepsy (PWE), can be attributed to seizures, epilepsy etiology, psychiatric
comorbidities, medication side effects, as well as primary sleep disorders
like insomnia, obstructive sleep apnea (OSA), and restless legs syndrome
(RLS). Sleep fragmentation resulting from these is associated with poorer
quality of life and seizure control.
While sleep apnea and insomnia have been studied more closely in the
epilepsy population, RLS and periodic limb movements (PLMs), which also
significantly disturb sleep, remain far less investigated. There are only a
limited number of studies on epilepsy populations reporting PLM details,
which are potentially important contributors to overall sleep efficiency.
The aim of this study is to evaluate prevalence and characteristics of PLMs
among PWE and their association with other objective sleep parameters.
Materials and methods: This is a retrospective chart-review-based study.
The study population consisted of consecutive adult patients with a
diagnosis of epilepsy who had undergone polysomnography (PSG) at the
sleep lab of this tertiary care referral center, over a 10-year period. The
control group included patients referred for possible diagnosis of OSA. The
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groups were matched according to age, sex, and OSA severity.
The university hospital sleep lab database was interrogated for patients
carrying a diagnosis of “epilepsy” or “seizures”. The charts of the epilepsy
group were reviewed to confirm the ‘epilepsy’ diagnosis and extract other
details of epilepsy characteristics like duration, focal versus generalised
onset, anti-seizure medications (ASMs), etc. Key PSG parameters including
sleep efficiency, spontaneous arousal index; periodic limb movement in-
dex (PLMI), periodic limb movement with arousal index (PLMAI) and ap-
nea-hypopnea index (AHI) were extracted from archived reports of
included subjects in both groups.
Data was analysed using descriptive statistical tools.
Results: Among a total of 152 patients identified from the database, 61
PWE (mean age 41.4 ± 17.2, 31 females) could be included and matched
with 61 OSA patients. Forty-three patients had focal onset and 16 had
generalized epilepsy; 25 were on �2 anti-seizure medications and 12
patients were medically refractory. Prevalence of PLM activity was found
to be similar in both groups (14/61 [23%] in PWE, 16/61 [26%] in OSA) with
mean PLMI of 6.1±16.8 among PWE vs 8.8±20.7 in the OSA group. PLMAI
was also similar in both groups (0.5±1.0 vs 1.1±2.4). RLSwas diagnosed in 4
PWE and 3 OSA patients. No significant difference was detected between
the two groups in other sleep parameters either. Mean AHI was 16.0±20.0
in the epilepsy group vs 19.7±19.4 in the OSA group. Among PWE, only
older age (and not epilepsy type, responsiveness to or number of ASMs)
was associated with presence of PLMs.
Conclusions: Periodic limb movements are commonly detected in PSG
studies of PWE, and are significantly associated with older age. The ob-
servations of similar PLM indices among PWE and an age-and-sex-
matched OSA population and of lower prevalence of RLS, indicate that OSA
itself likely accounts for most PLMs in epilepsy.

RLS PREVALENCE AND IMPACT ON SLEEP QUALITY IN A GROUP OF
RELAPSING-REMITTENT MULTIPLE SCLEROSIS PATIENTS

A. Pascazio 1, M. Maestri Tassoni 2, M. Ulivi 1, G. Furfori 1, M. Fabbrini 2, D.
Hoxhaj 1, E. Annuzzi 1, G. Siciliano 1, E. Bonanni 1, L. Pasquali 1. 1University
of Pisa, Pisa, Italy; 2Azienda-Ospedaliero Universitaria Pisana, Pisa, Italy

Introduction: Multiple sclerosis (MS) is a risk factor for Restless Legs
Syndrome (RLS). Patients with MS (PwMS) have a mean higher prevalence
of RLS compared to general population, with different rates across studies.
Inconsistent correlations were found between RLS and demographic as
well as MS related and sleep related parameters.
Materials and Methods: In this monocentric cross-sectional study we
aimed at assessing the prevalence of RLS in particular in patients with
relapsing-remittent MS (PwRRMS) and assessing possible differences be-
tween PwRRMS with and without RLS .
We recruited 92 consecutive PwRRMS. Either these patients were in no
chronic treatment or they were with a 1st or 2nd line disease modifying
therapy. Patients underwent a clinical interview to diagnose RLS and were
asked to complete a series of questionnaires about MS related disability
(Expanded Disability Status Scale (EDSS)), sleep quality and disorders
screening ( among which: Pittsburgh Sleep Quality Index (PSQI), Epworth
Sleepiness Scale (ESS), Restless Legs Syndrome Rating Scale (RLSRS)), and
mood disorders screening questionnaires (Beck’s Depression Inventory
(BDI), State-Trait Anxiety Inventory (STAI-Y)).
Results: Our population was made of PwRRMS with a median age of
47±19, 68,5% (63/92) of them females, with 9±13 years since MS diagnosis.
Both infratentorial and sovratentorial lesions were present in 91,1% of
PwRRMS (84/92). The majority of patients was in treatment with a 1st or
2nd line disease modifying therapy (respectively 48,9%, 45/92 and 40,2%,
37/92). Patients’ median EDSS scores were 2±2 indicating mild disability.
Sleep quality was borderline with a median PSQI score of 5±4 and 45,7%
PwRRMS (42/92) had poor sleep quality, with 9,8% of patients (9/92)
requiring therapy with hypnotic drugs. BDI median score was 6±11 and
STAI-Y1 and STAI-Y2 had a median score of 45±7 and 45±8 respectively.
Prevalence of RLS was 47,8% (44/92) and positive familiarity for RLS was
found in 25% of patients (11/44). Out of PwRRMS and RLS, 63,6% (28/44)
had pRLS whereas 36,4% (16/44) had iRLS. Overall severity was moderate,
considering that RLSRS median score was 11±20. Comparing rates of
pathological PSQI, PwRRMS with RLS had worse sleep quality than those
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without (56,6%, 25/44 vs 35,4%, 17/48, p¼0,04). However, comparing PSQI
scores we found only a tendency to significance with patients with RLS
having a median PSQI score of 6±4 vs 5±4 in those without RLS (p¼0,09).
Although other parameters did not reach statistical significance, patients
with RLS also had higher hypnotic drug intake (15,9%, 7/44 vs 4,2%, 2/48,
p¼0,1) and slightly worse MS related disability (EDSS median scores 2±2
vs 1,5±1,4, p¼0,2).
Conclusions: Our study confirms higher prevalence of RLS in MS patients
compared to general population. We only found a tendency to worse sleep
quality and few patients reported hypnotic drugs intake. There were no
correlations with MS duration, lesions localization, line of treatment, nor
with mood alteration. Future aim will be to assess possible correlations
between cervical lesion and RLS presence and severity as well as including
fatigue assessment in our analysis.

SPECTRAL ELECTROENCEPHALOGRAPHIC CHANGES AND HEART RATE
VARIABILITY ACCOMPANYING LEG MOVEMENTS DURING SUGGESTED
IMMOBILIZATION TEST IN PATIENTS WITH RESTLESS LEGS SYNDROME

G. Benbir Senel 1, D. Karadeniz 1. 1 Istanbul University-Cerrahpasa,
Cerrahpasa Faculty of Medicine, Neurology, _Istanbul, Turkey

Introduction: Restless Legs Syndrome/Willis-Ekbom disease (RLS/WED) is
commonly associated with the periodic leg movements during sleep
(PLMS). Studies have shown that PLMS are associated with the electro-
encephalographic (EEG) activation with prominent changes in delta and
other EEG bands. Moreover, an increase in sympathetic autonomic nervous
system associated with PLMS was shown in the heart rate variability (HRV)
analysis. Nevertheless, RLS/WED is a sleep-related movement disorder
characterized by the symptoms occurring in wakefulness, especially at
nighttime before sleep. In this study, we aimed to evaluate the leg
movements in the patients with RLS/WED in wakefulness during the
suggested immobilization test (SIT).
Materials and Methods: The SIT was performed before polysomnography
(PSG) recordings in 78 patients with RLS/WED during one-year study
period. Both periodic (PLM) and isolated (ILM) leg movements were scored
in the SIT, and the spectral EEG changes 20 seconds before and after the leg
movements were analyzed. The heart rate analysis was also performed
accompanying the leg movements. The PSG recordings were scored; sleep
efficiency, awakenings and the sleep stage transitions, apnea-hypopnea
index (AHI) and PLMS were noted. The HRV analysis was made in wake-
fulness during the SIT and in sleep during the PSG.
Results: A total 65 Patients were included in the study; 35 were females
(53.8%) and 30 were males (46.2%). The mean age of the study population
was 52.0+12.6 years. Sixteen patients (24.6%) had PLMS>15/hr (mean,
32.4+19.6/hr). AHI was >5/hr in 43 patients (66.2%; mean, 19.4+12.9/hr). In
the SIT, 49 patients (75.4%) had PLM index >40/hr (mean, 60.7+18.0/hr).
The index of ILM was 9.4+4.2/hr. The EEG spectral analysis revealed that
the EEG activation was associated with both PLM and ILM in the SIT. The
increase in the delta band 7-8 seconds after the PLMwas higher than those
following the ILM, though not significantly (p¼0.062). The increase in
theta band (2-3 seconds after the movement), alpha band (2-7 seconds
after the movement), and beta band (3-10 seconds after the movement)
was significantly higher following PLM than ILM (p<0.001). The increase in
heart rate was higher following PLM in compared to that of following ILM,
but not significantly (p¼0.771). The HRV analysis in wakefulness during
SIT revealed that the LF (p¼0.010) and LF/HF (p¼0.004) were significantly
higher, and HF (p¼0.009) was significantly lower in patients with a PLM
index>40/hr than those in patients with a PLM index<40/hr.
Conclusions: Our study showed that the leg movements during wake-
fulness in the Patients with RLS/WED are accompanied by the EEG activity,
especially in the theta, alpha and beta bands. They were also associated
with an increase in the heart rate, though the difference between the PLM
and ILM was not significant. These findings suggest the role of the cortical
and subcortical mechanisms associated with the cyclic alternating pattern
generators in the leg movements during wakefulness. The increase in the
LF/HF ratio in patients with a PLM index>40/hr in SIT demonstrates the
presence of sympathetic activation during wakefulness in patients with
RLS/WED, which may explain the increased risk of cardiovascular com-
plications.
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TWO CASES OF PEDIATRIC RLS AND ELEVATED CK e AN ASSOCIATION
OR A COINCIDENCE?

I. Aires Martins 1, I. Cascais 1, J. Ashworth 1, J. Correia 1, A. Bandeira 1, C.
Zilh~ao 1, M. Rios 1. 1 Serviço de Pediatria, Centro Materno-Infantil do Norte,
Centro Hospitalar e Universit�ario do Porto, Porto, Portugal

Introduction: Restless Leg Syndrome (RLS) is a sleep disorder with a
clinical diagnosis that is not always straightforward, particularly in pedi-
atric age. Elevated creatine kinase (CK) can either be present in physio-
logical or pathological conditions. The authors present two case reports of
RLS with elevated CK in pediatric age.
Case report 1: A 5-year-old black male with no relevant medical history
referred for lower limb pain since 1.5-years-old. Initially located on the
dorsum of the right foot, it progressed to the contralateral foot, knees,
sometimes affecting the hands. The pain occurred 1-2 times/week, pre-
dominantly during the night, causing awakening, and occasionally in the
evening and morning. It worsened in bed and was relieved through
massage and acetaminophen/ibuprofen. The mother reported increased
feet movement during such episodes. Therewere no inflammatory signs or
complaints referred to the diaphysis, limitation of physical activity, lower
limbs muscle hypertrophy, muscle weakness or sensory anomalies. The
mother had similar complaints as a teenager. Laboratory testing showed
ferritin below 50ng/mL (25ng/mL) and persistent increased CK (maximum
431U/L). Sickle cell disease, osteoid osteoma, Pompe, MacArdle and Fabry
diseases were excluded after laboratory tests, bone scintigraphy and
magnetic resonance imaging. He begun a 6-month iron supplementation,
with an unsatisfactory response. A polysomnography (performed after
iron supplementation) didn’t detect periodic limb movements of sleep
(PLMS). Gabapentin was started and successfully controlled the symptoms
and CK level. Currently he is 9-years-old and is asymptomatic with normal
CK under treatment with gabapentin.
Case report 2: A 14-year-old boy referred for insomnia since childhood. He
reported difficulty in falling asleep, taking 1-3 hours, and a strong urge to
movewhen in bed. He alsomentioned nonrestorative sleep and inability to
concentrate and staying still in school. Reported sleep duration was about
6 hours, with no nocturnal awakenings. He also suffered from migraine
and asthma, treated with flunarizine and budesonide. The father also had
insomnia. Physical examination, including neurological and musculoskel-
etal examination, was normal. Laboratory testing showed ferritin above
50ng/mL (57ng/mL) and increased CK (606U/L). He mentioned he had
been exercising more than usual that day and complained about myalgia.
He started treatment with gabapentin, with partial improvement of the
symptoms, (leading to dose increase) and normalization of CK (main-
taining low intensity physical activity).
Discussion: Mild CK elevation can be found in 20% of healthy individuals,
and serum levels are strongly affected by race, sex and physical activity.
When a mild CK elevation is detected, it is important to consider both
physiological and pathological causes. In the first case, the diagnosis of RLS
was hindered by atypical manifestations, which led to a broader investi-
gation to exclude other causes of limb pain and CK elevation.CK elevation
could be explained by black race in the first case and intense physical
activity in the second case. However, elevated CK has also been described
in cases of RLS, possibly related to excessive leg movement and muscular
distress, which leads to the question whether elevated CK in the afore-
mentioned cases is a coincidence or an association.

Sleep Breathing Disorders

ABSOLUTE GAMMA POWER OF EEG AROUSAL IS MODULATED BY
RESPIRATORY EVENT TYPE AND SEVERITY IN OSA

H. Pitk€anen 1,2, B. Duce 3,4, T. Lepp€anen 1,2,5, S. Kainulainen 1,2, A.
Kulkas 1,6, S. Myllymaa 1,2, J. T€oyr€as 1,5,7, H. Korkalainen 1,2. 1University of
Eastern Finland, Department of Applied Physics, Kuopio, Finland; 2Kuopio
University Hospital, Diagnostic Imaging Center, Kuopio, Finland; 3 Princess
Alexandra Hospital, Sleep Disorders Centre, Department of Respiratory &
Sleep Medicine, Brisbane, Australia; 4Queensland University of Technology,
Institute for Health and Biomedical Innovation, Brisbane, Australia; 5 The
University of Queensland, School of Information Technology and Electrical
Engineering, Brisbane, Australia; 6 Sein€ajoki Central Hospital, Department of
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Introduction: Obstructive sleep apnea (OSA) is a sleep disorder character-
ized by complete (apnea) or partial (hypopnea) obstructions of the upper
airway during sleep. Many of these respiratory events are terminated by
arousals from sleep, noticeable in the electroencephalogram (EEG). It re-
mains unclear whether different respiratory events affect the EEG during
arousals differently. As EEG gamma band (30e40 Hz) has been associated
withwakefulness1, this study aimed to compare EEG gammapower between
arousals caused by different respiratory events, and between sleep stages.
Materials and Methods: Power spectral densities were computed from
EEGs recorded during Type I polysomnographies of 869 patients with
clinically suspected OSA. Absolute EEG gamma power during respiratory
arousals was compared between the type (obstructive apnea and hypo-
pnea), and duration (short 10e20 s, moderate 20e30 s, and long >30 s) of
the respiratory event causing the arousal. In addition, absolute gamma
power was compared between groups based on whether the respiratory
event was accompanied by a �3% blood oxygen desaturation. Gamma
power of arousals was also investigated in different sleep stages (rapid eye
movement REM, and non-REM stages N1, N2, and N3), by comparing the
arousals to 3-second epochs of steady sleep in the corresponding stages.
Results: As opposed to steady sleep, where gamma power decreased to-
wards deeper stages (i.e., from N1 towards N3), arousal gamma power was
higher when the arousal occurred in deeper sleep. Gamma power was the
lowest in REM stage both during steady sleep and arousals. Moreover,
gamma power was significantly higher in arousals related to obstructive
apneas compared to hypopneas. Gamma power was also higher related to
longer obstructive apneas compared to shorter ones. However, this in-
crease was significant only between short and long, and short and mod-
erate duration groups, but not between moderate and long groups.
Moreover, hypopnea duration was not related to arousal gamma power.
Yet, arousal gamma power was significantly higher when the obstructive
apnea or hypopnea was accompanied by a �3% desaturation.
Conclusion: Gamma power was higher when the arousal occurred in
deeper sleep and when the related respiratory event was more severe. As
EEG gamma activity could indicate a shift towards wakefulness1, these
findings illustrate that the degree of sleep disturbance may vary depend-
ing on the type and severity of respiratory event. These results reinforce
the importance of developing more comprehensive methods for the clin-
ical assessment of OSA severity.
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ACHIEVING REDUCED TREATMENT TIME FOR OBSTRUCTIVE SLEEP
APNEA UTILIZING SURGERY FIRST APPROACH: A COMPARISON OF
TRADITIONAL VERSUS NOVEL TECHNIQUES

N. Taheri 1, Y.J. Hong 1, M. Abdelwahab 1, A. Huang 1, T. Fleury 1, S. Liu 1, A.
Cheng 1. 1 Stanford University School of Medicine, Otolaryngoloty, Stanford,
United States

Introduction: The concept of surgery-first (SF) orthognathic surgery was
first described in the early 2000s and was attractive due to its ability to
eliminate lengthy pre-operative orthodontic treatment. While the
approach requires meticulous virtual pre-surgical planning, it has signifi-
cant potential for being the preferred approach for patients with
obstructive sleep apnea (OSA) requiring maxillomandibular advancement
(MMA). On average, the date of initial surgical evaluation to date of surgery
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is 18-24 months, during which patients undergo extensive pre-surgical
orthodontic treatment without addressing the underlying disease. Thus, a
SF approach can reduce the burden of disease by providing immediate
treatment to an active chronic disease and reduce total treatment time
while maintaining excellent surgical results. The objective of this paper is
to compare the safety and efficacy of SF approach with the conventional
approach and to evaluate duration of time required for each.
Methods/Materials: This retrospective cohort study examined adult pa-
tients who presented to a single center for surgical evaluation of OSA from
January 2017 - 2021. Inclusion criteria included patients undergoing MMA
for treatment of OSA with concurrent orthodontic treatment. 41 patients
were enrolled in the study, of which 21 underwent surgery-first (SF) and
20 underwent traditional orthodontic decompensation first. Virtual sur-
gical planning was utilized for all patients. Patients in the SF cohort were
treated by a single orthodontist to control for variability. Objective mea-
sures include pre and post operative AHI, ODI, and lowest oxygen satura-
tions (LOS) obtained from polysomnography. The Epworth Sleepiness
Scale (ESS), and Nasal Obstruction and Symptom Evaluation (NOSE)
questionnaires were utilized to measure subjective outcomes. The dura-
tion of time from initial surgical consultation visit to date of surgery was
recorded for each group respectively.
Results: 20 patients met inclusion criteria, of which 10 underwent SF
approach and 10 underwent traditional orthodontic treatment followed by
MMA. The average age of the SF cohort was 39.7±6.35 with average AHI
decreasing from 56.2±31.0 to 10.2±6.3 (p¼0.02). The average age of the
traditional cohort was 34.8±12.2 with AHI decreasing from 52.7±29.5 to
13.8±9.6 (p¼0.01). An independent t test assessing differences between
the surgical outcome of SF vs traditional cohort (utilizing pre/post AHI),
revealed p¼0.67. The average duration between initial visit and date of
surgery was 8.16±2.6 months for SF group and 19.8±5.15 for traditional
group (p¼0.0005). No significant differences in complication rates be-
tween the two cohorts.
Conclusions: There is no difference between the surgical success rate of SF
versus the traditional approach in terms of AHI reduction nor in the
complication rates. There is however, a significant difference in the time
between initial visit and date of surgery between the two cohorts. The
results of this study reveal a significant advantage in the SF approach
which can help reduce total treatment time and reduce the burden of
disease for this patient population. While more research is needed to
outline a standardized approach for SF treatment of OSA, it is a technique
well worth perfecting and normalizing over the next decade.
Acknowledgements: Nil

A COMPREHENSIVE STRATEGY FOR IMPROVING NASAL OUTCOMES
AFTER LARGE MAXILLOMANDIBULAR ADVANCEMENT FOR
OBSTRUCTIVE SLEEP APNEA

M. Abdelwahab 1, M. Awad 2, R. Capasso 1, R. Riley 1, S. Most 3, S.Y.
Liu 1. 1 stanford university, Stanford, United States; 2Northwestern
University, Otolaryngology, Chicago, United States; 3 Stanford university,
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Introduction: Rate of corrective nasal surgery after maxillomandibular
advancement (MMA) for obstructive sleep apnea (OSA) has been reported
to be 18.7% for functional and aesthetic indications. The goal is to describe
a comprehensive strategy to optimize nasal outcomes with MMA for OSA.
Materials and Methods: A retrospective review of patients undergoing
MMA for OSA in a tertiary referral center was performed, with a
comprehensive perioperative intervention to optimize nasal outcomes
from January 2014 to February 2018. Outcomes included the
ApneaeHypopnea Index (AHI), oxygen saturation (SpO2) nadir, corrective
nasal surgery needed after MMA, and Nasal Obstruction Symptom Evalu-
ation (NOSE) scores.
Results: AHI after MMA showed significant reduction (34.65, p < 0.001),
SpO2 nadir increased (+6.08, p < 0.001), and NOSE scores decreased (5.96,
p < 0.001). Corrective nasal surgery needed after MMA was reported in
6.5% (8 of 122) subjects at a mean of 8.5 months, ranging from 1 to 24.7
months. Six subjects underwent either septoplasty and/or valve stenosis
repair, and two subjects underwent functional and aesthetic rhinoplasty.
Conclusions: A perioperative strategy was applied since 2014 that showed
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effectiveness in reducing post-MMA corrective nasal surgery to 6.5%.
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A CURIOUS CASE OF REPETITIVE LOSS OF CONSCIOUSNESS

R. Jesus 1, M. Carvalho 2, A. Mendes 2, P. Guimar~aes 1,3, B. Conde 2. 1Centro
Hospitalar Tr�as-os-Montes e Alto Douro, Department of Neurology, Vila
Real, Portugal; 2Centro Hospitalar Tr�as-os-Montes e Alto Douro,
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Introduction: Emergency department (ED) professionals deal very
frequently with patients with episodes of loss of consciousness, especially
in neurological clinical practice, with seizures leading the list of suspected
diagnosis. It is essential to characterize the episode and discriminate be-
tween differential diagnosis. For patients with higher risk for seizures it
becomes even more difficult to confirm if an episode of loss of con-
sciousness associated with involuntary limb movements is not of epileptic
origin. Then we describe a representative case of a patient with the un-
common Wolfram syndrome.
Clinical case: Patient was a male, 23 years old, diagnosed with Wolfram
syndrome type 1, with diabetesmellitus and insipidus, bilateral optic nerve
atrophy, primary hypogonadism and cognitive handicap. He was admitted
in ED with history of several episodes of loss of consciousness with lip
cyanosis and involuntary limb movements, with spontaneous recovery
after approximately 3 minutes. Diagnostic workup with blood analysis and
electrocardiogram was normal and brain CT scan revealed brainstem and
cerebellar atrophy. When the neurologist was asked to observe the patient
with suspected seizures, another episode was registered. Sequentially, he
presented absence of respiratory movements, lip and mucosal cyanosis,
significant hypoxemia, loss of consciousness and short-lasting distal limb
myoclonias, with complete recovery after 2 minutes. Shortly after this
episode, he was studied with electroencephalogram, which was normal
(without paroxysmal activity). Then study proceeded with poly-
somnography that registered frequent central and obstructive apnea. With
mechanic noninvasive ventilation, the patient improved considerably.
Conclusion: Wolfram syndrome is a multisystemic progressive and ge-
netic disease characterized for diabetes mellitus and insipidus, optic nerve
atrophy, deafness and other neurological signs. It manifests early in life,
progressing inevitably with severe bulbar dysfunction and respiratory
failure, in course of brainstem atrophy. Even though seizures can be a
feature of the disease, it more frequently gives rise to bulbar dysfunction
and central and obstructive apnea. Clinicians must be aware of this to
guarantee the best care and treatment of these patients, preventing further
complications.

ADENOID FACIES AS A RISK FACTOR IN PEDIATRIC OBSTRUCTIVE SLEEP
APNEA SYNDROME (OSAS)

P. Szot 1, M. Burghard 2, E. Bro _zek-Mądry 1, A. Krzeski 1. 1Medical University
of Warsaw, Faculty of Medicine and Dentistry, Department of
Otorhinolaryngology, Warsaw, Poland; 2Medical Center in Ostrołęka,
Ostrołęka, Poland

Introduction: The aim of this investigation is to evaluate the usefulness of
identification of facial phenotype in children, as an easy and rapid
screening tool assessing the risk of pediatric obstructive sleep apnea
syndrome (OSAS).
Materials and Methods: Parents/guardians of 713 children, aged from 4 to
17 years old, completed a survey (Pediatric Sleep Questionnaire) to assess
the risk of them having OSAS. 64 children who were found to be at risk of
OSAS and 66 children as a control group, underwent physical examination
which included identification of their facial phenotype e either adenoid,
normal or adult facies.
Results: The risk of having pediatric OSAS was identified in 13,18% of the
examined children. Adenoid facies phenotype was found to be present
only in children at risk of OSAS. Among children without the risk of OSAS,
mainly normal facial phenotype was identified. There was a statistically
significant difference in the distribution of facial phenotypes between
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every control and at-risk subgroup (c2 ¼ 31,36; p < 0,001).
Conclusions: Identification of adenoid facies in children should bring
attention of a doctor to the possibility of a patient being at risk of OSAS and
arrive at appropriate diagnostic and therapeutic decisions.
Acknowledgements: None

ADJUNCT PHARMACOTHERAPY AFTER UPPER AIRWAY SURGERY FOR
OBSTRUCTIVE SLEEP APNEA: PRELIMINARY RESULTS OF A PARALLEL-
GROUP, DOUBLE-BLIND, RANDOMIZED TRIAL.
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of Medicine and Health Sciences, Wilrijk, Belgium; 2Antwerp University
Hospital, Department of ENT, Head and Neck Surgery, Edegem, Belgium;
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Introduction: Upper airway surgery is often recommended in patients
with obstructive sleep apnea (OSA) who cannot tolerate or adhere to
positive airway pressure therapy. However, response to surgery is variable,
being determined by anatomical and physiological factors. Specifically, an
unstable ventilatory control, i.e. elevated loop gain, is considered to be a
negative predictor for surgery. Acetazolamide, a carbonic anhydrase in-
hibitor, stabilizes breathing and reduces loop gain by producing metabolic
acidosis. This mechanism of action may prove beneficial in surgically
treated patients with OSA.
Materials and Methods: We conducted a double-blind, parallel-group,
randomized trial comparing acetazolamide with placebo in adults who
underwent barbed reposition pharyngoplasty for moderate to severe OSA.
Treatment with acetazolamide (250 mg twice a day) or placebo was
initiated three weeks post-surgery for a period of 16 weeks. The reduction
in apnea-hypopnea index (AHI), the primary outcome parameter, was
determined by in-laboratory polysomnography. The Mann-Whitney U test
was used for intergroup comparisons. All reported values are median
(Q1eQ3) unless otherwise specified.
Results: This interim analysis included 11 participants, (9 [81.8 %] males;
age 51.7 [44.1e57.5] years; body mass index 28.0 [26.0e30.3] kg/m2), of
which 10 completed the trial. One patient with placebo dropped out due to
general discomforts. The AHI was 22.6 (19.0e37.2) events/h at baseline and
9.1 (6.1e17.7) events/h at follow-up in the acetazolamide group (P ¼ .02)
and 22.4 (16.5e32.7) events/h at baseline and 17.3 (9.0e29.6) events/h at
follow-up in the placebo group (P ¼ .13). One patient with placebo
developed predominant central sleep apnea after surgery. Acetazolamide
caused a greater improvement in AHI than placebo (65.0% [49.7e73.1] vs.
23.7% [9.8 to 46.3]; P ¼ .04). The oxygen desaturation index decreased by
48.7% (18.8e71.9) and 21.5% (-1.6 to 38.4) in the acetazolamide and placebo
group, respectively (P ¼ .17). Four out of six participants were compliant to
acetazolamide therapy; the two others discontinued the therapy near the
end of the study due to side effects. The mean visual analogue scale for side
effects was 4.0 in the acetazolamide group and 0.3 in the placebo group.
Themost common side effects were paresthesia (n¼ 2), nausea (n¼ 2) and
nycturia (n ¼ 2).
Conclusions: Based on our preliminary data, adjunct therapy with acet-
azolamide may improve the outcome of velopharyngeal surgery for OSA.
However, side effects may hamper long-term adherence.
Acknowledgements: None.

ALTERATIONS OF OCULAR SURFACE AND TEAR FILM IN PATIENTS WITH
OBSTRUCTIVE SLEEP APNEA/HYPOPNEA SYNDROME

P.-W. Lin 1, H.-C. Lin 1. 1Kaohsiung Chang Gung Memorial Hospital,
Kaohsiung, Taiwan

Introduction: To investigate the alterations of ocular surface and tear film
in patients with obstructive sleep apnea/hypopnea syndrome (OSA) and
further compare the ocular surface parameters between different sever-
ities of OSA and normal control subjects.
Materials and Methods: Participants who had snoring and daytime
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sleepiness consecutively underwent a full-night polysomnography to
determine OSA occurrence and severity. Simple snores (with AHI less than
5/hr.) were as controls. All participants subsequently received Ocular
Surface Disease Index questionnaire evaluation and ocular exams,
including floppy eyelid syndrome (FES), Oculus Scan of tear meniscus
height, tear film break-up time (TFBUT), and ocular surface redness, central
corneal thickness and endothelial cell density, basic Schirmer test, and
corneal fluorescein staining.
Results:A total of 181 participantswereprospectively enrolled in the study.
FES was found in 11.5% of the normal control group, 45.3% of the mild OSA
group, 45.2% of themoderateOSA group, and 60.0% of the severeOSA group
(p¼0.0005). Therewere significant differences in the first-TFBUT (T-TFBUT)
(p<0.0001), average-TFBUT (A-TFBUT) (p¼0.0007), and redness scores over
the nasal bulbar (p¼0.032), temporal bulbar (p<0.0001), nasal limbal
(p¼0.014), and temporal limbal (p<0.0001) areas among 4 groups. When
the participants were divided into two groups: normal/mild OSA (AHI<15),
and moderate/severe OSA (AHI�15), we found the F-TFBUT and A-TFBUT
were significantly shorter in the moderate/severe OSA group than in the
normal/mild OSA group (both p< 0.0001). The redness scores over the
temporal bulbar (p<0.0001) and temporal limbal (p<0.0001) areas were
significantly different between normal/mild OSA andmoderate/severe OSA
groups. Furthermore, F-TFBUT (r¼ -0,282, p¼0.0004) and A-TFBUT (r¼
-0.226, p¼0.0046) inversely correlated with AHI. Nasal bulbar redness (r¼
0.225, p¼0.0049), temporal bulbar redness (r¼ 0.259, p¼0.0011), nasal
limbal redness (r¼ 0.215, p¼0.0073), and temporal limbal redness (r¼
0.202, p¼0.0117) positively correlated with AHI.
Conclusions: OSA patients had higher occurrence of FES. The TFBUT was
significantly shorter and the temporal conjunctival redness scores over
bulbar and limbal areas were significantly higher in patients with mod-
erate/severe OSA than normal/mild OSA group.
Acknowledgements: N/A.

A NOVEL PHYSIOLOGICAL-BASED MODEL TO PREDICT TREATMENT
OUTCOMES IN CHILDREN WITH OBSTRUCTIVE SLEEP APNOEA

C.T. Au 1, R. Dutta 2, K.C.C. Chan 1, A.M. Li 1, D. Eckert 3. 1 The Chinese
University of Hong Kong, Paediatrics, Hong Kong, Hong Kong;
2Commonwealth Scientific and Industrial Research Organisation, Data61,
Hobart, Australia; 3 Flinders University, College of Medicine and Public
Health and Matthew Flinders Fellow, Adelaide, Australia

Introduction: Although adenotonsillectomy (AT) is the first-line treat-
ment of childhood obstructive sleep apnoea (OSA), the decision to treat is
clinically challenging due to variable and currently unpredictable treat-
ment efficacy. The possibility of spontaneous resolution with time as
observed in a high proportion of children diagnosed with OSA in previous
longitudinal studies and randomised controlled trials (RCTs) is also an
important consideration. Recent studies have suggested that estimation of
the four key endotypes that contribute to OSA pathophysiology (i.e.
pharyngeal collapsibility, loop gain, arousal threshold, and pharyngeal
muscle responsiveness) may help predict treatment responses to different
OSA therapies in adults. This study aimed to develop a physiological-based
model to predict treatment responses to adenotonsillectomy (AT) and
watchful waiting (WW) in children with OSA.
Methods: Data from our recently completed RCT was used for prediction
model development. The RCT involved a total of 104 children with mod-
erate-to-severe OSA (obstructive apnoea hypopnoea index, OAHI �3/
hour), of whom 58 underwent AT and 46 did not receive any active
treatment (WW). Standard sleep study parameters and clinical data at the
baseline visit were used to predict the improvement/resolution of OSA
defined by the OAHI at follow-up (OAHI <1/hour or <3/hour) with or
without the change in OAHI following treatment (OAHI dropped by�50%).
Separate models were developed to predict the treatment responses to AT
and WW. Eighty-five percent of the available data (49 and 39 participants
from the AT and WW group, respectively) were used for machine learning
training and 10-fold internal cross-validation. The remaining 15% was used
for independent, blinded validation.
Results: In the 10-fold cross-validation, the accuracy of the AT and WW
models to predict improvement/resolution of OSA ranged from 73% to
100% and from 62% to 100%, respectively, depending on the definition of
S236
treatment success. Similarly, the performance of the AT and WW model
obtained from the blinded validation was also satisfactory, with accuracies
ranging from 33% to 78% and from 71% to 86%, respectively depending on
the definition of treatment success.
Conclusions: While further validation in larger clinical datasets is needed,
these findings highlight a new approach to help predict treatment out-
comes of AT and WW for childhood OSA using readily available data
collected from standard sleep study and clinical measurements. The pre-
diction model is a potentially useful tool to identify who should be treated
with AT and who should wait for spontaneous resolution.
Acknowledgements: We thank to the International Sleep Research
Training Program (ISRTP) organised by World Sleep Society which has
linked up Dr. C.T. Au (mentee) and Prof. D. Eckert (mentor) who initiated
this study. The RCT involved in the study was supported by General
Research Fund provided by Research Grants Council of the Hong Kong SAR,
China (Grant number: CUHK 14110614).

A PROSPECTIVE RANDOMISED STUDY TO EVALUATE THE EFFICACY OF
PROPOFOL-KETAMINE (KETOFOL ) AND DEXMEDETOMIDINE FOR
PERFORMING DRUG INDUCED SLEEP ENDOSCOPY (DISE) IN PATIENTS
OF OBSTRUCTIVE SLEEP APNEA

S. Kumar 1, S. Rastogi 2, A. Jadon 3. 1 TATA MOTORS HOSPITAL,
OTORHINOLARYNGOLOGY, Jamshedpur, India; 2 TATA MOTORS HOSPITAL,
otorhinolaryngology, Jamshedpur, India; 3 TATA MOTORS HOSPITAL,
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Introduction: Drug- Induced Sleep Endoscopy (DISE) currently is the most
acceptable method of identifying the exact site and severity of upper
airway obstruction in real time and planning surgical intervention for OSA
patients. The choice of sedative agent for conducting DISE is extremely
crucial in OSA patients as there is a risk of exaggerating airway compro-
mise. Our study is the first to use the combination of Ketamine and Pro-
pofol for conducting DISE in adult patients of OSA and has compared its
efficacy with the current gold standard i.e. Dexmedetomidine.
Materials and Methods: The diagnosis and severity of OSA was made on
the basis of clinical history , physical examination and overnight poly-
somnography. Subjects with mild and moderate OSA were included. DISE
was performed in the Operation Theatre under Monitored Anaesthetic
Care. Baseline HR, BP and SPO2 were recorded and monitored. Group PK
received sedation via propofol and ketamine. Group D received sedation
via dexmedetomidine. Time at which the drug infusion was started was
noted. HR, ECG, SPO2, NIBP and BIS was recorded at every 5 minute after
induction to assess the haemodynamic and respiratory stability of the
patient. The endoscope was placed at different levels of the upper airway ,
to visualise the site of collapse in real time. The grading and the severity of
the airway collapse was done using the VOTE classification. After the
completion of the procedure, time taken for eye opening to verbal com-
mands was noted.
Results: A total of 76 (53males and 23 females) patients in the age group of
18-65years were included in this study. Statistical analysis was done using
SPSS version 16. The time taken to complete the procedure was less with
Ketofol(10.7minutes) as compared to Dexmedetomidine(15.5minutes)(-
P<0.001).Intra-Operative Parameters noted include:
1. Heart Rate e Ketofol showed tachycardia and with dexmedetomidine
bradycardia was observed.(P<0.001)
2. BP - No significant difference was noted when intra-operative SBP and
DBP were compared to baseline SBP and DBP in both the groups.
3. SPO2-When compared to the baseline SPO2 values, desaturations were
noted in both the groups, although this difference was not statistically
significant.
4. Level of Upper airway obstruction- VOTE Classification- In both the
groups, the most common site of obstruction was Velum followed by
tongue base and finally Oropharyngeal lateral walls. Multiple sites of
airway collapse was noticed in patients with severe OSA.
5. Recovery Time e Time to recover was significantly more with Ketofol
(14.16 minutes)than with Dexmedetomidine(8.29minutes) (p<0.001).
6. Adverse effects- No adverse effects were noticed in the intra-operative
and recovery period.
Conclusions: Ketofol, when used as a sedative agent in adult patients of
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OSA proved to be as efficacious as dexmedetomidine. With respect to the
Heart Rate, it was noticed that dexmedetomidine caused bradycardia
whereas normocardia was observed with Ketofol. Both the drugs main-
tained normotension. Both the drugs produced desaturations but the fall in
SPO2 was not severe and was more physiologically acceptable with dex-
medetomidine than with ketofol. Therefore, both the drugs can be used
safely for performing DISE.
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A RANDOMIZED CONTROLLED TRIAL EXPLORING SAFETY AND
TOLERABILITY OF SULTHIAME IN SLEEP APNEA
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Introduction: Obstructive sleep apnea (OSA) is highly prevalent. Current
therapies are limited by insufficient efficacy, compliance or tolerability. An
effective and well-tolerated pharmacological treatment in OSA is war-
ranted. Carbonic anhydrase (CA) inhibition is known to ameliorate sleep
disordered breathing. The current study was designed to explore safety
and tolerability of the CA inhibitor sulthiame (STM) in patients with OSA.
Materials and Methods: A four-week double-blind, randomized, placebo-
controlled dose guiding trial in patients withmoderate/severe OSA and not
tolerating CPAP. STM was titrated to 200 and 400 mg during the first two
weeks in the study and the dosewasmaintained thereafter. A conventional
polysomngraphy recording was performed twice at baseline and at day 28
and 29, respectively. Recordings were scored in accordance with the
Americal Academy of Sleep Medicine (AASM) rules. Vital signs including
blood pressure were repeatedly monitored in association with visits to the
study site. Samples for safety biochemistry and therapeutic monitoring of
drug plasma concentration were obtained. The study was approved by the
regional research ethics committee (Dnr: 045-18, 2018-02-07) and posted
in the EU Clinical Trials Register (EudraCT N�: 2017-004767-13).
Results: Intermittent paresthesia was reported by 79, 67 and 18 % of pa-
tients receiving 400 mg (N¼25), 200 mg (N¼12) or placebo (N¼22),
respectively. Dyspnea was reported only in the 400 mg STM group (21 %).
There were no serious adverse events. STM reduced the Apnea-Hypopnea
Index (AHI) from 55.3 to 33.1 events/h (-41.0 %) in the 400 mg group and
from 61.2 to 40.7 events/h (-32.1 %) after 200 mg (p<0.01, respectively).
Corresponding placebo values were 53.8 and 50.9 events/h (-5.4 %). The
AHI reduction threshold of � 50 % was reached in 40 % after 400 mg, 25%
after 200mg and 5 % following placebo. Mean overnight oxygen saturation
improved by 1.1 % after 400 mg and 200 mg (p<0.01 respectively). Mea-
sures of daytime function and vigilance appeared to improve in patients
receiving 200 mg or 400 mg STM and with > 2 reported side effects in this
short-term study.
Conclusions: STM showed a satisfactory safety profile in moderate to se-
vere OSA. STM reduced OSA, on average, by more than 20 events/h, one of
the strongest reductions reported in a drug trial in OSA. Larger scale
clinical studies of STM in OSA are justified.
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Introduction: Excessive daytime sleepiness (EDS) persists in some posi-
tive airway pressure (PAP)-treated patients with obstructive sleep apnoea
(OSA). This study examined prevalence and severity of EDS in a real-world
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population with OSA to understand how EDS, PAP adherence, and patient
satisfaction with care relate.
Materials and Methods: US residents (aged �18 years, self-reported
clinician diagnosis of OSA [from 1/1/2015 to 31/3/2020]) completed a
survey in Evidation Health’s Achievement app assessing the Epworth
Sleepiness Scale (ESS), PAP usage, and satisfaction with healthcare pro-
viders (HCPs) and overall OSA care. Patients were categorised by self-re-
ported PAP use (nonuse [no PAP use], nonadherent [<4 h/night or <5 d/
wk], intermediate [4-6 h/night, �5 d/wk], or highly adherent [�6 h/night,
�5 d/wk]; PAP-adherent refers to the intermediate and highly adherent
groups). ESS >10 defined EDS. A linear model assessed relationship be-
tween PAP use and ESS score; a logistic regression model assessed the
impact of PAP use and EDS on satisfaction with HCPs and overall OSA care.
P-values are uncontrolled for multiplicity (nominal).
Results: In total, 2289 participants completed the survey (50.3% female;
82.5% White; mean±standard deviation [SD] age, 44.8±11.1 years; body
mass index, 35.4±8.7 kg/m2). PAP use was: nonuse (n¼700), nonadherent
(n¼153), or adherent (n¼1436; intermediate n¼225, high n¼1211).
Overall, 42.5% had EDS (ESS>10); mean (95% confidence interval [CI]) ESS
scores were 14.1 (13.9, 14.3) in those with EDS and 6.7 (6.5, 6.8) in those
without. The proportion (95% CI) with EDS per group were: nonuse (47%
[43.7, 51.1]), nonadherent (52% [44.4, 60.2]), intermediate (53% [46.4,
59.4]), and highly adherent (36% [33.7, 39.1]). In a linear model (PAP users;
n¼1589), an additional h/night of PAP use was associated with lower ESS
scores (b¼e0.28; 95% CI¼e0.40, e0.16; P<0.001). Overall, 72% were
satisfied with HCPs and 65% with OSA care. Logistic regression (PAP users;
n¼1589) identified a positive association between PAP adherence (non-
adherence¼0, adherence¼1) and satisfaction with HCPs (adjusted odds
ratio [adjOR]¼2.37; 95% CI¼1.64, 3.43; P<0.001) and satisfaction with
overall OSA care (adjOR¼2.91; 95% CI¼2.03, 4.17; P<0.001). EDS was
associated with lower satisfaction with HCPs (adjOR¼0.62; 95% CI¼0.48,
0.80; P<0.001) and overall OSA care (adjOR¼0.50; 95% CI¼0.39, 0.64;
P<0.001).
Conclusions: In this real-world study, ESS scores decreased as PAP use
increased, but EDS remained highly prevalent even among highly adherent
patients. Adherence was associated with greater patient satisfaction with
HCPs and overall care, whereas persistent EDS was associated with lower
patient satisfaction with HCPs and overall OSA care. Strategies to improve
patient satisfaction with OSA care should focus equally on PAP adherence
and monitoring and resolution of residual EDS.
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ARTERIAL BICARBONATE IS ASSOCIATED WITH HYPOXIC BURDEN AND
HYPERTENSION IN OBSTRUCTIVE SLEEP APNEA - THE ESADA COHORT
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Introduction: Renal bicarbonate retention acts as an important compen-
satory mechanism for obstructive sleep apnea (OSA) patients to maintain
acid-base balance. We investigated the association between arterial
standard bicarbonate ([HCO3-]) and nocturnal hypoxia as well as comorbid
hypertension in patients with suspected OSA.
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Materials and Methods: A retrospective analysis of 3329 patients in the
European Sleep Apnea Database (ESADA) was performed. Arterial blood
gas analysis and lung function test were performed in conjunction with
polysomnographic sleep studies. The 4% oxygen desaturation index (ODI),
mean and minimum oxygen saturation (SpO2), and percentage of time
with SpO2 below 90% (T90%) were used to reflect nocturnal hypoxic
burden. Arterial hypertension was defined as a physician diagnosis of
hypertension with ongoing antihypertensive medication.
Results: Mean [HCO3-] was 24.0±2.5 mmol/L in the cohort. ODI, T90%
increased whereas mean and minimum SpO2 decreased across [HCO3-]
tertiles (ANOVA, p¼0.030, <0.001, <0.001, and <0.001, respectively).
[HCO3-] did not differ across OSA severities (p¼0.41). [HCO3-] was inde-
pendently associated with ODI, mean SpO2, minimum SpO2, and T90% after
adjusting for confounders (b value [95%CI]: 1.21 [0.88 - 1.54], -0.16 [-0.20e

-0.11], -0.51 [-0.64 e -0.37], 1.76 [1.48 e 2.04], respectively, all p<0.001). 1
mmol/L elevation of [HCO3-] was associated with a 4% increased risk of
arterial hypertension (OR: 1.04 [1.00 - 1.08], p¼0.038).
Conclusions: We identified an independent association between [HCO3-]
and nocturnal hypoxic burden as well as comorbid hypertension in OSA
patients. Future studies are needed to determine if increased bicarbonate
can be used as a novel pathophysiological trait in OSA phenotyping.
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European Union COST action B26 (2005-2009) and the European Respi-
ratory Society funded Clinical Research Collaboration (CRC; 2015-2020).
Unrestricted seeding grants from the ResMed Foundation and the Philips
Respironics Foundation for establishment of the database are gratefully
acknowledged. The ESADA has a scientific collaboration with Bayer AG.
Nonfinancial support was provided by the European Sleep Research So-
ciety and the European Respiratory Society in terms of logistics for
communication, meetings and data presentations for the ESADA collabo-
rators. The current study was supported by the Swedish Heart and Lung
Foundation (project 20180585) and partially supported by MIAI @ Gre-
noble Alpes, (ANR-19-P3IA-0003).

ASSESSMENT OF PLEURAL PRESSURES DURING SLEEP IN MARFAN
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Introduction: Patients with Marfan syndrome (MFS) have a high risk for
aortic aneurysms. They are also susceptible to sleep-disordered breathing
that may expose them to highly negative intrathoracic pressures known to
increase aortic transmural pressure which may accelerate aortic dilatation.
We hypothesize that sleep causes highly negative intrathoracic pressure in
snoring patients with MFS, even during periods without overt apneas/
hypopneas. Our objective was to quantify overnight inspiratory intratho-
racic pressure changes during sleep in snoring patients with MFS, and the
therapeutic effect of continuous positive airway pressure (CPAP).
Materials andmethods:We used a questionnaire to identify self-reported
snoring patients with MFS. In these patients, we monitored intrathoracic
pressure using esophageal pressure (Pes) during overnight baseline and
CPAP sleep studies. We defined a peak inspiratory Pes (Pes peak-insp) < - 5
cmH2O as greater than normal, and examined the distribution of Pes peak-

insp during baseline and CPAP studies.
Results: In our sample of 23 MFS snorers, we found that 70% of sleep
breaths exhibited Pes peak-insp < -5 cmH2O, with apneas/hypopneas ac-
counting for only 12%, suggesting prevalent stable flow-limited breathing
and snoring. In a subset (n¼12) with Pes monitoring during CPAP night,
CPAP lowered themean proportion of breaths with Pes peak-insp< -5 cmH2O
from 83.7±14.9% to 3.6±3.0% (p<0.001).
Conclusions: The sleep state in MFS revealed prolonged exposure to
exaggerated negative inspiratory Pes, which was reversible with CPAP.
Since negative intrathoracic pressure can contribute to thoracic aortic
stress and aortic dilatation, snoring may be a reversible risk factor for
progression of aortic pathology in MFS.
Acknowledgement: We acknowledge the Johns Hopkins Vascular Con-
nective Tissue Disorders Clinic and the Marfan Foundation for their sup-
port and providing access for participant recruitment.
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ASSESSMENT OF UPPER AIRWAY COLLAPSE IN OBSTRUCTIVE SLEEP
APNEA - COMPUTED TOMOGRAPHY VERSUS DRUG INDUCED SLEEP
ENDOSCOPY - PILOT STUDY

P. Cebola 1,2, A. Mariz Almeida 1,2, A. Campos 2,3, P. Moleirinho-Alves 2, S.
Sousa 2,4,3, J. Paço 2, C. Caroça 2,3, C. Manso 1. 1Centro de Investigaç~ao
Interdisciplinar Egas Moniz (CiiEM), Instituto Universit�ario Egas Moniz,
Almada, Portugal; 2CUF Tejo Hospital, Lisbon, Portugal; 3NOVA Medical
School, Lisbon, Portugal; 4CUF Descobertas Hospital, Lisbon, Portugal

Introduction: Anatomic, mechanical, and neuromuscular factors play an
important role in the pathophysiology of obstructive sleep apnea (OSA).
The medical and/or surgical treatment are ideally directed to the struc-
tures with the greatest narrowing. Two exams are available to identify
these structures: drug induced sleep endoscopy (DISE) and neck and si-
nuses computed tomography (CT). The aim of this pilot study was to test
and identify possible relations between the results of these exams.
Materials and Methods: This study was carried out with 5 patients (all
male; 40.6±10.8 years; body mass index 25.5 ± 2 kg/m2; apnea-hypopnea
index (AHI) of 22.2±8.31 /h) with OSA, diagnosed with a home sleep
polygraphic level II study who underwent concomitant DISE and neck CT
to assess the therapeutic decisions on the presence and level(s) of upper
airway collapse at Hospital CUF Tejo. DISE and CT findings were charac-
terized according to the VOTE classification. This pilot study was carried
out in accordance with ethical and legal principles, in particular with
recommendations of the Declaration of Helsinki. According to the insti-
tutional guidelines of the ethical committee, all patients signed an
informed consent form.
Results: 2 patients had multilevel collapse and 3 patients in a single
location of the upper airway, in both exams. The most frequent location of
collapse was the velum (80%) and the least frequent were the epiglottis
and the tongue base, both in DISE and Neck CT. In DISE, the upper airways
showed a greater degree of collapse when compared to neck CT (complete
vs. partial), however the locations of collapse were identical.
Conclusions: In this study, no differences were observed between DISE
and neck CT in relation to upper airway collapse locations, however the
degrees of collapse were more accentuated in DISE. This can be explained
due to the drug used in the DISE (Propofol) .
Acknowledgements: We would like to acknowledge Dr. S�ergio Cardoso
(Radiologist, CUF Tejo Hospital), Dr. Teresa Cardoso (anesthesiologist, CUF
Tejo hospital) and all the CUF Tejo hospital ENT operating room nurse
team.

ASSOCIATION BETWEEN THE SUBJECTIVE SYMPTOMS OF OBSTRUCTIVE
SLEEP APNEA AND VARIOUS POLYSOMNOGRAPHIC PARAMETERS

R. Joseph K 1,2, U. Maheswari Krishnaswamy 1, U. Devaraj 1, P.
Ramachandran 1, K. Venkatanarayan 1, S. Selvam 3. 1 St. John's National
Academy Of Health Sciences, Pulmonary Medicine, Bangalore, India; 2 St.
John's National Academy of Health Sciences, ISRTP mentee / World Sleep
Society, Bangalore, India; 3 St. John's National Academy Of Health Sciences,
Department of Biostatistics, St. John's Research Institute, Bangalore, India

Introduction: Obstructive sleep apnea (OSA) is a common sleep disorder
characterized by recurrent episodes of upper airway collapse during sleep,
causing intermittent hypoxemia and sleep fragmentation leading to
unrefreshing sleep and excessive daytime sleepiness (EDS). Although EDS
is a commonly reported symptom of OSA, it has a weak correlation with
Apnea-Hypopnea Index and OSA severity. Hence, in this study we have
attempted to find the association of symptoms of OSA with polysomno-
graphic indices other than the conventionally used Apnea-Hypopnea In-
dex (AHI) and Respiratory Distress Index (RDI).
Materials and Methods: All adult subjects diagnosed with OSA on Level 1
Polysomnography over the last 4 years (2017-2021) were included in this
retrospective record analysis after Ethical Committee approval. Clinical
and polysomnographic data were anonymized and compiled. Association
between symptoms (snoring, EDS, witnessed apneas) and PSG parameters
(T90- % of time spent at <90% oxygen saturation, AHI, RDI, REM (Rapid eye
movement) and Supine AHI) was analyzed using IBM SPSS Software 25.0.
As data collection is ongoing, interim results of analysis of 49 patients is
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being presented here.
Results: Forty-nine polysomnographically proven OSA subjects were
included in this retrospective observational study. Mean age of included
patients was 50.67±12.88 withmale preponderance (n-33, 67.3%). Snoring
was the most reported symptom (93.9 %) with 64.5% of the snorers being
men. EDS was experienced by 63.3% of subjects while 55.1% reported
witnessed apneas. Epworth sleepiness scale (ESS) score was �10 in 19
(38.6%).
On PSG, 12 (24.5%) patients had mild OSA, 10 (20.4%) had moderate and 27
(55.1%) had severe OSA. On analysis of the association between symptoms
and PSG indices, it was found that while ESS score � 10 was not signifi-
cantly associated with AHI, there was a statistically significant association
between ESS score and REM AHI (p¼0.041), Supine AHI (p¼0.028), REM
RDI (p¼0.030) and Supine RDI (p¼0.027).
Out of the 46 snorers 56.5% had severe OSA, 23.9% had mild OSA and 19.6%
had moderate OSA but there was no significant association between
snoring and OSA severity. However, there was a significant association
between snoring and T90 as % of TST (Total sleep time) (p¼0.000).
Out of the 27 subjects who reported witnessed apneas, 59.3% were diag-
nosed with severe OSA, 14.8% with moderate OSA and 25.9% with mild
OSA. Witnessed apneas also showed statistically significant association
with T90 as % of TST (p¼0.028).
Conclusions: This study has reiterated the fact AHI cannot be used as the
sole PSG indicator of OSA and exploring other PSG parameters related to
desaturation, sleep architecture positional and sleep stage related events is
essential for studying the association of clinical presentation with PSG
parameters as well as for better understanding of systemic consequences
of OSA.
Besides, mining the rich physiological data available in the overnight PSG
recording can help in the better understanding of pathophysiological
consequences and aid in customized management of OSA.
Acknowledgement: Sleep clinic, St. John's National Academy of Health
Sciences, Bengaluru
Keywords: Obstructive sleep apnoea, ESS, T90%, AHI, RDI

A SYSTEMATIC REVIEW ON ADHERENCE TO CONTINUOUS POSITIVE
AIRWAY PRESSURE (CPAP) TREATMENT FOR OBSTRUCTIVE SLEEP
APNOEA (OSA) IN INDIVIDUALS WITH MILD COGNITIVE IMPAIRMENT
AND ALZHEIMER'S DISEASE DEMENTIA

C. Oliver 1, B. Biswas 2, J. Blackman 3, M. Busse 1, A. Butters 2, C. Drew1, V.
Gabb 2, S. Harding 3, C. Hoyos 4, A. Kendrick 5, N. Turner 2, E.
Coulthard 2. 1Cardiff University, Cardiff, United Kingdom; 2Bristol
University, Bristol, United Kingdom; 3North Bristol NHS Trust, Bristol,
United Kingdom; 4University of Sydney, Sydney, Australia; 5University of
West England, Bristol, United Kingdom

Introduction: Obstructive sleep apnoea (OSA) is a sleep disorder involving
complete or partial collapse of the airway causing breathing to stop and
start during sleep. The prevalence of OSA in people with Alzheimer's dis-
ease (AD) and mild cognitive impairment (MCI) has been reported from
42% to 91% and 11% to 71% respectively. OSA is most commonly treated
with continuous positive airway pressure (CPAP). Exploratory studies have
suggested that CPAP treatment for OSA can slow cognitive deterioration in
patients with AD and improve psychomotor/cognitive processing speed in
MCI patients. However, long-term, well-powered efficacy trials are
required to understand if OSA treatment in MCI/AD could slow decline. To
design a trial, we need to understand adherence to CPAP and this is
currently unclear. In this review we investigate CPAP adherence amongst
individuals with OSA and AD or MCI.
Materials and Methods: Electronic searches were performed on Embase,
MEDLINE, Scopus, British Nursing Index, PsycInfo, CINAHL, EMCARE and
AMED. These databases were searched for studies including individuals
with either AD dementia or MCI co-morbid with OSA. 1456 studies were
identified in the search. Following screening of titles/abstracts and full
texts completed by a group of reviewers, 6 independent studies and 3
secondary analyses were included in the review. The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
were followed, and the protocol was registered on PROSPERO
(CRD42021292782).
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Results: Three of the studies included are secondary analyses of two larger
trials which are included in the review; additional information was used
from these secondary analyses, but no data was repeated. There were 288
participants in the studies with a mean age of 74.2 years and, of the studies
which recorded BMI, a mean BMI of 28.3. Adherence was defined as > 4
hours of CPAP use overnight.
Differences in reporting methods made synthesis of the results chal-
lenging; some papers reported binary adherence outcomes (the number of
individuals adherent vs. non-adherent) and others reported adherence
using the mean number of hours of CPAP usage. In the studies with binary
adherence outcomes, around half of participants ( 56% of AD patients, N ¼
39 and 47% of MCI patients, N ¼ 158) were adherent to CPAP. Two studies
(N ¼ 91 patients) reported mean averages of CPAP adherence per night as
4.9 to 6.4 hours. One of these studies (N ¼ 39 patients) also recorded a
range of 0.37 to 8.34 hours of CPAP adherence per night.
Conclusions: CPAP adherence in AD patients and MCI patients seems to fit
within the range seen in CPAP adherence in individuals with OSA and no
MCI/AD, which have previously reported adherence ranging from 33% to
64%. These datawill help with planning of interventional studies of CPAP in
MCI and AD dementia.
Acknowledgements: Thanks to Sarah Rudd at the North Bristol NHS Trust
Library for conducting the search.

AUTOMATIC DETECTION OF OBSTRUCTIVE APNEA ON AN INDIVIDUAL
BREATH BASIS

B. Holm 1, M. �Oskarsd�ottir 1, E.S. Arnard�ottir 1, M. Borsky 1, J.C.
Mallett 1. 1Reykjavik University, School of Computer Science, Reykjavik,
Iceland

Introduction: The current literature on the automatic detection of respi-
ratory events is performed largely on fixed-length signal segments. This
rigid signal segmentation effectively ignores the physiology that the signal
is measuring. We propose that the respiratory system can be more effec-
tively examined when the signal segments capture the respiratory cycle
more closely, and we demonstrate this by training machine learning
classifiers to classify breaths as either apneic or non-apneic.
Materials and Methods: Using signal segments containing individual
breaths, a set of features were extracted from the airflow, thorax, and
abdomen signals.
The features were then evaluated for their ability to separate apneic from
non-apneic breaths, and the feature list was narrowed down to 5 features.
The resulting feature-set was then used to train a collection of different
machine learning models to classify breaths as either non-apneic or
apneic.
The data used for this work came from the VSN-14-080 dataset. The
dataset contained 31 polysomnographies from participants ranging from
healthy breathing to snoring and obstructive sleep apnea. Of the partici-
pants, 13 were female and 18 were male. The mean age of the subjects was
47.1, in the range of 20 - 69 years, and the range of body-mass-indexes was
21.6 - 49.3 kg/m2 (with the mean BMI of 29.9 kgm2). The range of apnea-
hypopnea indexes (AHI) was 0.0 to 34.8 h�1, with a mean of 9.3h�1.
Results: The different classifiers achieved variable performance, ranging
from 75% to 95% accuracy. The highest accuracy of 95% was achieved by a
pair of hidden Markov models, while a convolutional neural network
achieved an accuracy of 85%, a long short-term memory model achieved
an accuracy of 83%, and a deep neural network achieved an accuracy of
83%.
Conclusions: The detection of respiratory events (apneas and hypopneas)
is possible on an individual breath basis with high accuracy. We present an
algorithm that can detect the presence of apnea using a very limited set of
non-invasive respiratory signals in individual breaths.
Our results also indicated that approaches that model the change in fea-
tures over time have a greater chance to achieve better results than those
that model only whole breaths.
Acknowledgments: This work was supported by Nox Medical, �Islensk
erfðagreining (deCODE Genetics), and Rannís (Icelandic Research Fund
Rannís grant #175256-0611)
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CAN OXYGEN DESATURATION MEASURED BY WEARABLE OPTICAL
SENSOR AT THE ARM BE USED TO MEASURE OBSTRUCTIVE SLEEP
APNEA?

Z. Zhang 1, M. Qi 1, G. Hügli 1, R. Khatami 1. 1Klinik Barmelweid AG, Center for
Sleep Medicine, Sleep Research and Epileptology, Barmelweid, Switzerland

Introduction:Obstructive sleep apnea (OSA) is the most prevalent respi-
ratory sleep disorder and continuous positive airways pressure (CPAP) is
the most effective treatment. However, most patients with suspected OSA
remain undiagnosed due to the lack of sleep laboratories or the high cost of
in-lab polysomnography, and poor adherence to CPAP is also a significant
limiting factor in OSA treatment. Wearable sleep trackers like smart-
watches and armbands are booming, creating a hope for cost-efficient at-
home OSA diagnosis and assessment of CPAP treatment effectiveness.
However, such products are still not available. The major challenge is
probably to detect sleep hypopnea defined by �30% drop in breathing and
an at least 3% drop in peripheral capillary oxygen saturation (SpO2)
measured by fingertip pulse oximetry. Whether the measures of oxygen
desaturation (OD) at the fingertip and at the arm or wrist are identical, is
essentially unknown. We aim to compare event-by-event arm OD
(arm_OD) with fingertip OD (finger_OD) in sleep hypopneas during both
naïve sleep and CPAP titration.
Materials and Methods:Thirty OSA patients underwent 1-h baseline sleep
without CPAP followed by stepwise increments of 1 cmH2O CPAP pressure
per hour starting from 5 to 8 cmH2O during all-night in-lab video-poly-
somnography. Arm_OD of the left biceps muscle and finger_OD of the left
index fingertip were simultaneously measured by frequency-domain
multi-distance near-infrared spectroscopy and video-polysomnography
photoplethysmography, respectively. Bland-Altman plots were used to
illustrate the agreements between arm_OD and finger_OD during baseline
sleep and under CPAP. Linear mixed-effects model (LMM) with a random
intercept by patients was used to predict the arm_OD and finger_OD
caused by the respiratory events, respectively. Explanatory variables were
demographic variables, types of respiratory events, durations of event,
sleep stages, mean HR during the events, per-hour AHI under each pres-
sure, and CPAP pressures. Stepwise regression using backward elimination
was performed to automatically select the best predictors.
Results:In total, 534 obstructive apneas and 2185 hypopneas were recor-
ded. The mean difference between finger_OD and arm_OD was 2.86% [95%
confidence interval (CI) 2.67%-3.06%] and the 95% limits of agreement
(LoA) were (e2.27%, 8.00%) during baseline sleep. These values were 1.83%
(95% CI 1.72%-1.94%) and (e2.54%, 6.19%) during CPAP titration. Using the
standard criterion of at least 3% saturation drop, arm_OD only recognized
16.32% (109/668) and 14.90% (226/1517) of hypopneas at baseline and
during CPAP, respectively. LMM suggested that CPAP pressure was only a
significant predictor associated with changes in finger_OD (P-
value<0.0001) but not in arm_OD.
Conclusions:Arm_OD is 2% to 3% lower than standard finger_OD in sleep
hypopnea, probably because the measured arm_OD originates physiolog-
ically from arterioles, venules, and capillaries; thus, the venous blood
adversely affects its value. Our findings demonstrate that the standard
criterion of �3% OD drop at the arm is not suitable to define hypopnea
because it could provide large false-negative results in diagnosing OSA.
Arm_OD measured by near-infrared optical sensors may not be a suitable
indicator of the effectiveness of CPAP titration either.
Acknowledgements:This work was supported by Clinic Barmelweid Sci-
entific Foundation and the Swiss Lung Association (No. 2014-22).

CARDIAC ARRHYTHMIAS IN PATIENTS WITH COMORBID CONDITIONS
AND OBSTRUCTIVE SLEEP APNEA SYNDROME ACCORDING TO TYPE 3
PORTABLE MONITOR

O.V. Lyshova 1. 1Voronezh State Medical University named after N.N.
Burdenko, Faculty Therapy, Voronezh, Russian Federation

Introduction: Portable monitors of type 3 register at least four channels.
12-lead ECG recording allows for a complete analysis of cardiac arrhyth-
mias, including the differentiation of ventricular and atrial tachycardia, a
full analysis of the P wave, PR (PQ) interval and other issues. If the patient
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did not indicate information about the onset of sleep in his report, then the
analysis of the actigram data and body position helps to determine the
period of sleep (or rest). The aim of this study was to analyze the frequency
and circadian distribution of supraventricular and ventricular arrhythmias,
sinoatrial (SA) and atrioventricular (AV) blockades in patients with mod-
erate and severe obstructive sleep apnea syndrome (OSAS).
Materials and Methods: Observational study. 370 patients (men) with
OSAS (apnea-hypopnea index 15 and more) aged 25-75 years (mean age
46±7.9 years). Diagnosis of OSAS was performed according to clinical data
and the results of a portable 24-hour monitor ‘Kardiotekhnika-07’ (Inkart,
St. Petersburg, Russia). We recorded: electrocardiogram (12 leads), reop-
neumogram (2 leads from the upper and lower parts of the chest), akti-
gram, as well as during sleep blood oxygen saturation, oronasal airflowand
sound phenomenon during breathing. The duration of sleep was deter-
mined from the set of data dynamics: actigrams, respiratory pattern, 24-
hour heart rate trend. Automatic detection of apnea and hypopnea was
supplemented by a manual analysis according to the criteria of AASM
(2012). Patients with a permanent form of atrial fibrillation were not
included.
Results: Clinical characteristics of patients: snore and arterial hyperten-
sion (100%), abdominal obesity (90%), dyslipidemia (70%), hyper-
triglyceridemia (8%), hyperuricemia (10%), stable angina pectoris and
myocardial infarction in the past (40%), chronic obstructive pulmonary
disease (10%), diabetes mellitus (6%), chronic heart failure I (36%), II (56%)
and III (8%) functional class (NYHA). Ventricular extrasystole (VE) was
registered in 60% (n¼222) patients, with a frequency of >10/h - in 39%
cases. The circadian distribution VE is as follows: mixed type 49%, over
night 26%, daytime 25%. The following grades were determined (Ryan,
1975): I (51.5%), II (5.4%), III (19%), IVA (11%), IVB (7.2%). Unstable parox-
ysms of monomorphic ventricular tachycardia were observed in 5.9%
(n¼13) patients with VE. Supraventricular ectopic (SE) activity (extrasys-
tole and tachycardia paroxysms) was registered in 89% (n¼330). The fre-
quency of single SE exceeded the value of 30/h in a relatively smaller
number of patients (n¼48; 14.5%). The circadian distribution SE is as fol-
lows: daytime 50%, over night 29%, mixed type 21%. SA blockade 2-nd
degree with pauses duration from 1500 to 3000 ms was registered in 7.3%;
arrest of the sinus node e from 3000 to 7035 ms in 1.1% of patients. AV
blockade 2-nd degree Mobitz 1 was registered in 6.5%; Mobitz 2 e 0.54%;
fixed 2:1 e 0.27%. In all cases of SA and AV blockades, the pauses occurred
during sleep and were registered in the apnea phase.
Conclusions: The portable 24-hour monitor makes it possible to diagnose
cardiac arrhythmias associated with disorders of breathing regulation
during sleep in the usual conditions for patients.
Acknowledgements: Nil.

CARDIORESPIRATORY RESPONSE TO TRANSCUTANEOUS ELECTRICAL
STIMULATION IN HEALTHY VOLUNTEERS
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3 Lane Fox Unit / Sleep Disorders Centre, Guy’s & St Thomas’ NHS
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Introduction: Electrical stimulation has been explored in the context of
non-CPAP therapy of patients with Obstructive Sleep Apnoea (OSA). Hy-
poglossal nerve stimulation (HNS) and, more recently, transcutaneous
electrical stimulation (TESLA) have been used in clinical trials and estab-
lished in clinical practice in some healthcare systems. Transcutaneous
electrical stimulation of the submental area may potentially affect chemo-
and baroreceptor sensitivity in human subjects. It is important to under-
stand the short-term consequences of such methods on cardiorespiratory
function. We sought to test the baro- and chemoreceptor response to
electrical stimulation while seated, supine, and head-down-tilt (HDT)
under hypercapnic and hypoxic conditions.
Method and Subjects: Healthy adult volunteers were recruited into an
interventional, physiological cohort study. The study was approved by
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King’s College London ethics committee (RESCM-20/21-8487), and writ-
ten, informed consent obtained. Subjects attended for a baseline study and
a follow up visit at least one week later during which TESLA (Premier
Combo Plus, the TENS+ Company Lets, Stockport, UK) was applied using
two 4�4 cm patches (Med-Fit Plus Ltd, Stockport, UK). Subjects breathed
room air, hypoxic (FiO2 12%), or hypercapnic (FiCO2 5%) gas mixtures in
random order in seated, supine, and HDT (50�) position. Subjects were
studied under each gas condition for 5 mins seated and supine, and for 10
mins in HDT. We measured respiratory (respiratory rate, tidal volume,
airflow/minute ventilation, oxygen saturation, end-tidal CO2/O2 concen-
tration) and cardiovascular (heart rate, mean/systolic/diastolic blood
pressure, ECG) parameters. Blood pressure was measured beat-by-beat
using a Finapres device (Ohmeda 2300, BOC Health Care, Crawley, Sussex
UK). Submental electrical stimulation (TESLA) was delivered individually
titrated to skin sensation 8(1) mA, with a frequency of 30Hz, pulse width of
250ms, and bipolar current.
Results: 10 healthy and young volunteers were studied (age 28 (12.29)
years, 6 male: 4 female, body mass index, BMI 23.70 (1.6) kg/m2, neck
circumference 38 (2.1) cm, waist: hip ratio 0.87 (0.06) a.u.), all subjects
completed the two visits. During electrical stimulation, minute ventilation
increased significantly when on room air when seated (D+2.0 (1.3) L/min,
p¼0.006) and with hypercapnoea in all postures (seated D+2.8 (2.2) L/min,
p¼0.018; supine D+3.7 (3.1) L/min, p¼0.022; HDT D+2.8 (2.6) L/min,
p¼0.041) compared to baseline. The increase in minute ventilation during
electrical stimulation was due to increases in tidal volume and respiratory
rate. The cardiovascular response indicated a significant decrease in the
mean blood pressure with electrical stimulation in supine and HDT
posture when hypercapnia (supine D-11.3 (11.1), p¼0.047; HDT D -15.6
(15.2), p¼0.045), and hypoxic (supine D-18.4 (10.4), p¼0.003; HDT D -20.2
(12.2), p¼0.004). The heart rate did not significantly change with electrical
stimulation, independent of any posture. No participant reported any
adverse events due to electrical stimulation, or required electrical stimu-
lation to be halted.
Conclusion: These data suggest that TESLA sensitises the chemo- and
baroreceptor response in normal healthy volunteers resulting in increased
neural respiratory drive and minute ventilation during hypercapnoea, and
decreased levels of blood pressure, particularly during exposure to CO2
and hypoxia in supine and HDT position.

CENTRAL SLEEP APNEA IN A TREATMENT-RESISTANT MIGRAINE
PATIENT: A CASE REPORT

Z. Parsapoor 1, E. Torabi 2, L. Emami 3, H. Amirifard 4. 1 Isfahan University of
Medical Sciences., Isfahan, Iran, Islamic Republic of; 2Qazvin University of
Medical Sciences, Qazvin, Iraq; 3 Tehran University of Medical Sciences,
Tehran, Iran, Islamic Republic of; 4 Tehran University of Medical Sciences,
Tehran, Iran, Islamic Republic of

Introduction: Patients with migraine who suffer from sleep apnea,
whether obstructive or central, might lead to treatment-resistant head-
aches. In this study we have reported a 42-year-old man with a confirmed
treatment-resistant migraine headaches and hemiplegic attacks, who was
referred to our sleep clinic for evaluation of sleep breathing problems.
Materials and Methods, results: The patient had recurrent attacks of
migraine headaches with hemiplegic attacks. The patient had headache in
the past 15 years that based on ICHD-3 criteria classified as hemiplegic
migraine. The severity and recurrences of headache and hemiplegic at-
tacks gradually increased for 1 year, before he referred to our sleep clinic
that led to several hospital admissions. He had been evaluated for other
causes of headache; it seems that other headache causes have been ruled
out. Treatment with medication wasn't effective to abolish symptoms. He
had a history of occasional snoring and his wife had witnessed multiple
episodes of apnea and frequent awakening by feeling suffocation at sleep.
The patient abused methadone since 2 years ago. Based on the findings in
polysomnography, the patient was diagnosed with central sleep apneas.
After titration, bilevel positive airway pressure- spontaneous timed mode
(BiPAP-ST) was prescribed for the patient. In one year of using BiPAP-ST the
central apneas events were controlled, while the frequency of migraine
headache decreased remarkably to one attack per month and the hemi-
plegic attacks resolved without any other change in his medical treatment
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or methadone use.
Conclusions: It is important to screen high-risk patients for possible sleep
disorders such as apnea, especially in treatment resistant migraine cases.
Also, we should assess analgesics or opioids abuses and a complete history
for other risk factors of central sleep apnea.
Acknowledgements: All authors need to thank the Sleep Sciences
Department of Isfahan University of Medical Sciences Pediatrics Clinic.

CHANGES IN TONGUE MORPHOLOGY PREDICT RESPONSES IN
PHARYNGEAL PATENCY TO SELECTIVE HYPOGLOSSAL NERVE
STIMULATION

T. Fleury Curado 1, L. Pham 1, C. Freire 1, M. Amorim 1, M. Abdelwahab 2, A.
Huang 2, N. Taheri 2, Y. Hong 2, R. Dedhia 3, S. Liu 2, R. Capasso 2, V.
Polotsky 1, D. Eisele 4, A. Schwartz 3. 1 Johns Hopkins University, Pulmonary
Medicine and Critical Care, Baltimore, United States; 2 Stanford University,
Otolaryngology - Head & Neck Surgery, Redwood City, United States;
3University of Pennsylvania, Department of Otorhinolaryngology,
Philadelphia, United States; 4 Johns Hopkins University,
Otorhinolaryngology, Baltimore, United States

Introduction: Obstructive sleep apnea (OSA) is a prevalent disorder
characterized by recurrent upper airway (UA) obstruction. Reductions in
genioglossus (GG) muscle tone, the main UA dilator, play a critical role in
the pathogenesis. Nevertheless, several lingual muscles work in concert to
stabilize tongue shape and position andmaintain UA patency, leading us to
hypothesize that responses in tongue morphology to lingual muscle
stimulation will predict changes in UA patency during sleep.
Materials and Methods: Twelve apneic patients implanted with a multi-
channel targeted hypoglossal nerve stimulating system underwent mid-
sagittal ultrasound tongue imaging during wakefulness. Changes in tongue
shape were characterized by measuring its vertical height and polar di-
mensions between tongue surface and genioglossi origin in the mandible.
Changes in patency were characterized by comparing airflow responses
between stimulated and adjacent unstimulated breaths during NREM
sleep.
Results: Two distinct morphologic responses were observed. Anterior
tongue base and hyoid-bone movement (5.4(0.4) to 4.1(1.0)cm (median
,IQR)) with concomitant increases in tongue height (5.0(0.9) to 5.6(0.7)cm)
was associated with decreases in airflow during stimulation. In contrast,
comparable anterior hyoid movement (tongue protrusion from 5.8(0.5) to
4.5(0.9)cm) without significant increases in height (5.2(1.6) to 4.6(0.8)cm)
was associated with marked increases in in airflow during sleep.
Conclusions: Tongue protrusion with preservation of tongue shape pre-
dicted increases in patency, whereas anterior movement with concomitant
increases in height were associated with decreased pharyngeal patency.
These findings suggest that pharyngeal patency can be best stabilized by
stimulating lingual muscles that maintain the shape and position of the
tongue, thereby preventing it from prolapsing posteriorly during sleep
Acknowledgements: TFC would like the American Heart Association grant
AHA 19CDA34660245 that enabled this research.

CLINICIAN AWARENESS OF OBSTRUCTIVE SLEEP APNOEA RISK FACTORS
AND CONFIDENCE IN REFERRAL

M. Al-Sarraj 1. 1Guys & St Thomas Hospital, Oral Surgery, London, United
Kingdom

Introduction: Obstructive Sleep Apnea (OSA) is a highly prevalent disor-
der with an increase in prevalence across the globe. This increase has been
parallel to the increase in obesity, which is recognized as a major risk
factor.
OSA is an important health problem due to its contribution as a risk factor
for metabolic, cardiovascular, and psychiatric disorders such as diabetes,
hypertension, stroke, and depression.
Patients with symptoms of OSA present to nearly all physicians, which
requires a basic level of knowledge to identify those patients and provide
an appropriate referral. From a dental perspective, this includes appro-
priate risk assessment for dental treatment under general anaesthesia or
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intra-venous sedation.
Materials and Methods: A questionnaire utilising open and close-ended
questions based on the knowledge and confidence of diagnosis and
referral of OSA was delivered to dental clinicians at Guy’s Dental Hospital.
Clinicians from various dental specialties including oral surgery, peri-
odontology, paediatrics, restorative, and special care with varying levels of
expertise, were included.
Data was inputted into an excel spreadsheet, and the average score on the
“knowledge” component and “confidence” component were calculated
according to three categories; Risk Awareness, Symptom awareness,
Confidence in referral/signposting.
This was compared to a set gold standard, which was 100% of clinicians
should be aware of risk factors, symptoms and be confident in referring/
signposting.
Results: Of 50 dental clinicians, none scored 100% on the knowledge
component of the questionnaire. The highest score was 70%, and the
lowest 40%. The departments with the highest scores were Oral Surgery
and Restorative Dentistry. Only 32% of clinicians opted for the correct
referral pathway for patients with suspected OSA.
An increased level of clinical experience resulted in higher scores in the
“knowledge” component as well as increased levels of confidence in
assessment and referral.
Conclusions: Dental clinician awareness of OSA is limited and below the
expected standard. There is scope for improvement for all dental clinicians
to increase awareness of obstructive sleep apnea to provide holistic care
for patients and better risk assessment for dental treatment.
Acknowledgements: No conflict of interest

COGNITIVE DYSFUNCTION IN ‘PURE’ OSA PATIENTS WITHOUT ANY
OTHER COMORBIDITIES

V. Gnoni 1,2,3, D. Wasserman 3, I. Duncan 3,4, C.-C. Tsai 3, D. Cash 5, S.
Higgins 3,4, P. Drakatos 4, A. Nesbitt 3,4, G. Leschziner 3,4, D. O'Regan 3,4, I.
Rosenzweig 3,4,1. 1King's College London, Institute of Psychiatry, Psychology
& Neuroscience King’s College London, London, United Kingdom;
2Department of Clinical Research in Neurology, Center for
Neurodegenerative Diseases and the Aging Brain, Pia Fondazione Cardinale
G. Panico, University of Bari 'Aldo Moro', Bari, Italy; 3King's College
London, Sleep and Brain Plasticity Centre, London, United Kingdom; 4 Sleep
Disorders Centre, Guy’s and St Thomas’ Hospital, GSTT NHS, London, UK,
London, United Kingdom; 5King's College London, Imaging Centre, CNS,
King’s College London, UK, London, United Kingdom

Introduction: Patients with Obstructive Sleep Apnoea (OSA) complain of a
variety of cognitive deficits. Several studies have shown impairment in
executive functions, attention, memory, visuospatial abilities and psy-
chomotor functions. However, despite numerous studies over the years,
there is still lack of agreement on the cognitive domains that are mostly
compromised in patients with OSA. Discordant results may be due to the
different tools used, different study populations as well as the presence of
other comorbidities. The aim of this study was to investigate cognitive
function in a (rare) group of patients with different OSA severity and
without any other comorbidities.
Methods: Male patients � 35 years old newly diagnosed with OSA were
recruited from a tertiary sleep centre (Guy’s Hospital, NHS GSTT UK). A
control group of healthy individuals, age-matched to OSA patients, were
recruited from volunteers. Exclusion criteria included the presence of any
other sleep disorders, psychiatric, neurological and medical conditions,
BMI>32 Kg/m2, use of drugs affecting Central Nervous System and sleep
structure, history of alcohol or recreational drug-abuse, cigarette smoking,
professional drivers/shift workers. All patients and controls completed
Cambridge Neuropsychological Test Automated Battery (CANTAB). A two-
way ANOVA, corrected for multiple comparisons was performed. The
study was part of the multimodal clinical study InCOSA (IRAS-Project-ID-
170912;REC-REF16/L0/0893).
Results: Eleven mild, eleven severe OSA, eleven controls (mean age was
43.7 ±7.5 years, 46.7 ±10.1 years and 42.3 ± 5.4 years respectively) were
recruited and completed CANTAB tests. No statistically significant differ-
ences were found between OSA patients and controls for BMI, education,
age. Comparison between the three groups (mild OSA, severe OSA,
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controls) demonstrated statistical differences in three cognitive domains.
A statistically significant delayed latency of response in the Attention
Switching Task was found in severe OSA compared with controls (p
<0.0379): in severe the median latency of response was 840.55ms ±
164.51ms and in controls was 553.07ms ± 111.74ms. Statistically signifi-
cant differences were found in themedian latency of the DelayedMatching
to Sample Test between severe OSA and controls (p <0.0001) and between
severe and mild OSA (p <0.0001): median latency was 2930.21ms ±
870.90ms in controls, 3096.28ms ± 781.35ms in mild OSA, and 4000.59ms
± 1206.6ms in severe OSA. Statistically significant differences in the
Emotion Recognition Task were found between severe group and controls
(p <0.0033) and between mild group and controls (p<0.0024): in severe
OSA the median latency was 1692.59ms ± 686.67ms, in mild OSA was
1322.38ms ± 329.9ms and in controls was 1135.0ms ± 157.63ms.
Conclusion: Preliminary results showed that patients with OSA and with
no co-morbidities demonstrated a distinct pattern of cognitive deficits that
included impairment in three cognitive domains: attention switching task,
social cognition and a short-term visual recognition memory. Future
multi-centre multi-modal longitudinal studies should confirm these
findings, as well as decipher how these cognitive deficits may interplay in
time and in function with other co-morbidities-driven impairments over
time.
Acknowledgements: Wellcome Trust 103952/Z/14/Z

COMBINATION OF ATOMOXETINE WITH THE NOVEL ANTIMUSCARINIC
AROXYBUTYNIN IMPROVES MILD TO MODERATE OSA

R. Rosenberg 1, B. Abaluck 2, S. Thein 3, R. Farkas 4, L. Taranto-
Montemurro 4. 1Neurotrials, Atlanta, United States; 2None, Malvern,
United States; 3 Pacific Research Network/Evolution Research Group, San
Diego, United States; 4Apnimed, Cambridge, United States

Introduction: OSA remains a common and serious sleep disorder world-
wide. Despite advances in CPAP therapy acceptance and adherence rates
continue to be challenging.
Muscle hypotonia is a major contributor to OSA pathogenesis. Loss of
pharyngeal muscle activity during NREM sleep is believed to be secondary
to loss of norepinephrine (NE) stimulation and during REM sleep sec-
ondary to muscarinic inhibition. Combining drugs that increase NE acti-
vation and minimize muscarinic inhibition has [rf1] shown some efficacy
in treating OSA. This study assessed atomoxetine plus a novel anti-
muscarinic drug, aroxybutynin, on OSA severity.
Previous pharmacological treatment studies of OSA suggested that the com-
bination of atomoxetine and oxybutynin is safe and effective. The current
study is with aroxybutynin (combination designated AD-109), a new enan-
tiomerically pure form of oxybutyninwhich is proposed to have an improved
safety and efficacy profile in OSA compared to racemic oxybutynin.
Materials and Method: This was a randomized, double-blind, placebo-
controlled, multisite, crossover design study of 30 patients who met eligi-
bility criteria formild tomoderateOSA. Each received low-doseAD109, high
dose AD109, and placebo at bedtime across three overnight periods in a
randomized order. .Subjects who met all enrollment criteria were ran-
domized to receive the following experimental treatments, one treatment
on each of 3 PSG nights, separated by at least a one-week washout period:
� Atomoxetine 75 mg + aroxybutynin 2.5 mg (i.e. 75/2.5)
� Atomoxetine 37.5 mg + aroxybutynin 2.5 mg (i.e. 37.5/2.5)
� Placebo
Dosing occurred immediately prior to lights out. The morning following
each PSG, in the crossover period, the DSST, KSS, and sleep quality VASwere
administered. Each PSG night was followed by a 1-week washout period.
AE/SAEs were collected at each visit and by telephone with participants.
The primary endpoint was change in Hypoxic Burden (HB) and key sec-
ondary endpoints included Apnea Hypopnea Index (AHI) and oxygen
desaturation index (ODI).
Safety endpoints included: physical exam, vital signs, clinical laboratory
assessment, spontaneous adverse events including the post-dosing period,
DSST and PSG parameters.
Results: Patients treated with both the high and low doses of AD109 had a
large, statistically significant, and clinically meaningful difference from
placebo in their Hypoxic Burden (HB), which was the study’s primary



Abstracts Sleep Medicine 100 (2022) S1eS307
endpoint. The median HB for participants on placebo was 13.9 (%min)/h as
compared to a median of 2.3 (%min)/h for patients on the high dose
(p<0.001) and to a median of 7.3 (%min)/h on the low dose (p<0.01)]. HB
measures the total amount of respiratory event-related hypoxemia during
sleep. Additionally, the data showed a statistically significant and clinically
meaningful median reduction in Apnea-Hypopnea Index (AHI) [Median
AHI of 13.2 events/h on placebo reduced to a median of 5.5 events/h on the
high dose (p<0.001) and to a median of 7.8 on the low dose (p<0.05)].
AD109 also demonstrated a highly favorable safety profile.
Conclusions: This study provides further support that a pharmacological
intervention for OSA, namely the combination of atomoxetine and arox-
ybutynin offers promising results. Additional development of this com-
pound and others is warranted.
This study was funded by Apnimed.

COMPARISON BETWEEN AUTO-CPAP VERSUS MANUAL TITRATION OF
FIXED PRESSURE CPAP IN ATTENDED POLYSOMNOGRAPHY IN
PATIENTS WITH OBSTRUCTIVE SLEEP APNOEA

K. Lamprou 1, A. Minaritzoglou 2, E. Perraki 2, E. Florou 3, K.
Stamopoulos 2, M. Vagiakis 2. 1 Evaggelismos Hospital, Sleep Medicine,
Athens, Greece; 2 Evaggelismos Hospital, Athens, Greece; 3 Evaggelismos,
Hospital, Athens, Greece

Introduction:After a patient is diagnosed with obstructive sleep apnoea
(OSA) , a current standard of practice involves performing attended poly-
somnography (PSG), during which positive airway pressure is adjusted
throughout the recording period to determine the optimal pressure for
maintaining upper airway patency. The aim of this study is to compare the
auto CPAP use versus manual titration of fixed pressure CPAP during an
attended PSG study in patients with obstructive sleep apnoea.
Materials and Methods:50 patients with OSA participated in our study.
Participants were randomly divided in two groups of 25 patients. The
group A underwent a manual titration of fixed pressure CPAP and for the
group B an auto-CPAP was used. For patients in group A the mean age was
50,31 ±14, 6 years, mean BMI:30,5 ± 6.,1 kg/m2 and mean Apnea Hypo-
pnea Index (AHI) was 65.74 ± 21,2 per hour. For patients in group B the
mean age was 50, 9±13,1 years, mean BMI:32,9 ± 5,9 kg/m2 and mean
Apnea Hypopnea Index (AHI) 68,9 ± 20,5 per hour.
Results:Wilcoxon signed-rank test was used. A comparison of Total Sleep
Time between groups A and B revealed no significant difference (215,4 ±
78,5 vs 233,1± 81,6 , p>0.742). A comparison of sleep efficiency (%) be-
tween groups A and B revealed no significant difference (97,7 ± 53,0 vs
99,2 ± 46,3 , p>0,884 ). A comparison of AHI between groups A and B
revealed no significant difference (14,2± 78,5 vs 13,3± 4,9 , p>0.884). The
CPAP pressure for group A was 8,2 ± 2,7 and Pmean for group B was 8,6 ±
2,1.
Conclusions:Although our study showed that there is no difference be-
tween auto CPAP and fixed pressure CPAP use throughout a PSG study to
determine the optimal pressure for maintaining upper airway patency
more studies are required to clarify it.

COMPARISON OF SIX SCREENING SCORES FOR SLEEP-DISORDERED-
BREATHING IN AN AFRICAN POPULATION: RESULTS FROM THE BENIN
SOCIETY AND SLEEP (BESAS) STUDY

A.P. Wachinou 1, T. Totah 2, M. Berger 3, G. Solelhac 3, C. Houehanou 4, S.
Amidou 2, A. Fiogbe 5, E. Salanon 5, G. Agodokpessi 1, D. Houinato 1, R.
Heinzer 3. 1University of Abomey-Calavi, School of Health Sciences,
Cotonou, Benin; 2 Laboratory of Epidemiology of Chronic and Neurologic
Diseases, Cotonou, Benin; 3Center of Investigation and Research on Sleep
(CIRS), Lausanne, Switzerland; 4University of Parakou, National School of
Public Health, Cotonou, Benin; 5National Hospital for Tuberculosis and
Pulmonary Diseases, Cotonou, Benin

Introduction: Little is known about the best clinical score to screen for
sleep-disordered-breathing (SDB) in African Populations. The objective of
the study was to assess the performance of six screening scores compared
to objective sleep recording in an African general population sample.
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Methods: This study was conducted in the population-based (Benin So-
ciety and Sleep) cohort from Benin, West Africa from April 2018 and
January 2021. Respiratory polygraphies were performed using a type III
device. Sleep questionnaires (STOP, STOP-Bang, Berlin) were administered
to participants via Kobocollect software using digital tablets. Morpho-
metric components of NoSAS (Neck-Obesity-Sex-Age-Snoring), No-Apnea
(Neck-Age) and GOAL (Gender-Obesity-Age-Loud snoring) scores were
collected by trained investigators. NoSAS score was evaluated using two
thresholds (�8 and �5 points). SBD severity categories were defined ac-
cording to apnoea-hypopnoea index (AHI): mild (5<AHI<15/h), moderate
(15�AHI<30/h) or severe (AHI �30/h).
Results:Overall,1810 subjects with valid polygraphy datawere included in
the analysis. Participants were predominantly females (57.3%) and with a
mean (+/- SD) age of 45.5 +/-14.6 and a BMI of 24.7 +/- 5.9. The prevalence
of mild, moderate, and severe SDB was: 31.6%, 8.9% and 2.7% respectively.
Mean Age and mean neck circumference increased with SDB severity.
For mild, moderate and severe SDB respectively, the highest to lowest
score performance for the following parameters were:
� Area under ROC curve (AUC): NoSAS5 (0.67, 0.69, 0.75); GOAL (0.65, 0.70,
0.79); No-apnea (0.64, 0.70, 0.73); STOP BANG (0.64, 0.67, 0.73); Berlin
(0.57, 0.61, 0.73); STOP (0.60, 0.62, 0.70); NoSAS8 (0.59, 0.66, 0.74);
� Specificity: NOSAS8 (0.95, 0.91, 0.89), Berlin (0.92, 0.88, 0.87), GOAL
(0.80, 0.71, 0.68), STOP-Bang (0.78, 0.70, 0.67), No-apnea (0.76, 0.69, 0.65);
STOP (0.72, 0.66, 0.64); NoSAS5 (0.75, 0.65, 0.62);
� Sensitivity: NoSAS5 (0.59, 0.73, 0.87); No-Apnea (0.52, 0.72, 0.81); GOAL
(0.51, 0.69, 0.75); STOP-Bang (0.50, 0.65, 0.79), STOP (0.48, 0.57, 0.75);
NoSAS8 (0.23, 0.40, 0.58); Berlin (0.22, 0.33, 0.58);
� Positive predictive value (PPV): NoSAS8 (0.79, 0.38, 0.13); Berlin (0.67,
0.27, 0.11); NoSAS5 (0.65, 0.21, 0.06); GOAL (0.65, 0.24, 0.07); STOP-Bang
(0.63, 0.22, 0.06); No-Apnea (0.63, 0.23, 0.06); STOP (0.56, 0.18, 0.05);
� Negative predictive value (NPV): NoSAS5 (0.71, 0.95, 0.99); GOAL (0.68,
0.95, 1.00); No-Apnea (0.68, 0.95, 0.99); STOP-Bang (0.67, 0.94, 0.99); STOP
(0.64, 0.92, 0.99); NOSAS8 (0.62, 0.92, 0.99); Berlin (0.61, 0.91, 0.99).
Conclusion: This study provides the first comparison of the performance
of various screening scores for SDB in an African Population. NoSAS8 score
showed the highest PPV and specificity and could be a useful support for
SBD diagnosis in resource-constrained settings where polygraphy or pol-
ysomnography are not accessible for objective assessments.
Acknowledgement: Ligue Pulmonaire Vaudoise, Lausanne, Switzerland
for funding.

CONSUMER WRIST-WORN SMARTBANDS AND OSAS SCREENING:
PERFORMANCE OF SUPERVISED MACHINE-LEARNING ALGORITHMS
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Bonanni 3,4, G. Siciliano 3,4, U. Faraguna 1,5. 1University of Pisa, Department
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Introduction: Notwithstanding the high prevalence of Obstructive Sleep
Apnoea Syndrome (OSAS) in adults, OSAS is still largely underdiagnosed in
the general population. Polysomnography and Cardiorespiratory Moni-
toring (CRM), the two diagnostic techniques included in the guidelines of
both the American Academy of Sleep Medicine and the European Respi-
ratory Society, are unfit for large-scale screenings given their invasiveness,
expensiveness, and the lengthy process of sleep scoring. In this prospec-
tive, questionnaires are a simpler and more convenient approach to pol-
ysomnography and CRM, but they intrinsically lack objectivity, and they
require to be actively addressed to the population of interest. Instead,
commercially available wrist-worn smartbands are popular devices
capable of objectively collecting physiological data such as accelerometric
measures and heart rate. We questioned whether machine-learning al-
gorithms trained on data collected through wrist-worn smartbands could
possibly screen for the severity of OSAS in an adult population, thereby
serving as screening tools for OSAS.
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Materials and Methods: Seventy-eight (78) patients (mean age ± SD: 57.2
± 12.9 years; 30 females and 48 males) undergoing CRM for diagnostic
purposes wrist-wore a Fitbit Inc.’s device during the CRM’s monitoring
period. CRM traces were scored by a trained professional according to the
Apnoea Hypopnea Index (AHI), which was used as the ground-truth for
estimating the performance of the trained algorithms. We trained three
pairs of algorithms: for AHI<5 vs AHI�5 (Healthy vs OSAS-suffering)
prediction we used two multi-layer perceptron placed in series. For
AHI<15 vs AHI�15 (Mild vs Moderate-Severe) prediction we used a multi-
layer perceptron and a random-forest classifier placed in series, while for
AHI<30 vs AHI�30 (Moderate vs Severe) prediction we used two random-
forest classifiers placed in series. In each pair of classifiers, the second al-
gorithm had as an additional descriptor the result of the classification of
the first algorithm. A Leave-One-Out procedure was adopted to train the
pairs of algorithms. Performance was assessed through the following
metrics: Matthews Correlation Coefficient (MCC), sensitivity, specificity,
positive predictive values, negative predictive values, and diagnostic odds
ratio.
Results: According to theMCC, the proposed algorithms reached an overall
good correlation with CRM in Healthy vs OSAS-suffering (MCC: 0.4), Mild
vs Moderate-Severe (MCC: 0.3) and Moderate vs Severe (MCC: 0.6) clas-
sification. AHI<5 vs AHI�5 and AHI<30 vs AHI�30 classifiers’ sensitivity,
specificity, positive predictive values, negative predictive values, and
diagnostic odds ratio were found in line with those of the STOP-Bang
questionnaire, valued as the most sensible self-reported questionnaire for
screening OSAS.
Conclusions: Machine learning algorithms showed a comparable perfor-
mance to the performance of already available OSAS screening question-
naires. Unlike self-reported questionnaires, these algorithms do not suffer
from subjectivity since they were trained on physiological data objectively
collected by a wrist-worn device. Furthermore, these devices are widely
distributed in the general population, that adopts them as everyday self-
monitoring tools. The aforementioned advantages of machine-learning
algorithms applied to smartbands’ data over questionnaires lead to the
conclusion that they could guide a population-scale screening for OSAS.
Acknowledgements:We thank Arpa Foundation for funding this research.

CRANIOFACIAL GROWTH MODIFICATION PROTOCOL FOR PEDIATRIC
OSA

A. Yoon 1, J. Faldu 2, C. Hong 2. 1 Stanford University, Psychiatry and Behavior
Science, Redwood City, United States; 2University of California San Francisco,
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Craniofacial Growth Modification Protocol for Pediatric OSA

Audrey Yoon, Jasmine Faldu, Christine Hong
Introduction: As our professions strive to bridge the gap between sleep
medicine and orthodontics, it is imperative that providers have a guideline
to follow as patients grow and develop. Orthodontists can play an
important role in the team for interdisciplinary care for pediatric patients
with obstructive sleep apnea (OSA). OSA presents with four major path-
ophysiologic traits and anatomy is the one etiology orthodontists can in-
fluence with targeted therapy. The literature supporting this team
approach to sleep medicine and orthodontics is very limited.
Objectives: Healthcare providers would benefit from knowing an ortho-
dontist’s ability to manipulate and guide craniofacial growth patterns
depending on a patient's age and craniofacial maturity. It could be valuable
to understand which strategies can be used in conjunction with other
providers to create a timely team approach for patients with pediatric
obstructive sleep apnea.
Materials and Methods: Studies from PubMed, Scopus, and the Cochrane
library database were selected for craniofacial growth and structure-tar-
geted orthodontic treatments. An integrated craniofacial growth modifi-
cation treatment protocol encompassing maximum skeletal growth
potential and favorable airway anatomy was proposed.
Results: With an orthodontist's extensive knowledge of the craniofacial
growth and development stages, providers can take advantage of the
therapeutic appliances that can make a substantial change in a patient’s
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growth pattern during maturity. The goals are to maximize patient growth
potential, achieve nasal breathing, and guide favorable growth. Up to 80%
of cranial development occurs by age 6, anterior cranial base and nasal
expansion should be targeted areas to develop for preschoolers. Naso-
maxillary complex slow expansion appliances with or without facemask
therapy advancement can be beneficial at this stage. The midpalatal suture
can be optimally influenced with expansion before interdigitation occurs.
As the patient’s midpalatal suture calcifies throughout maturity, tempo-
rary anchorage devices (TADs) can be used to influence skeletal change
after suture maturations. As the mandible develops, intervention can help
guide mandibular growth and accelerate growth in favorable patterns and
the ideal timing is pre-puberty. There is controversy regarding the impact
of functional appliances and mandibular growth, but there are various
avenues to help influence development. TADs can also be beneficial in
mandibular autorotation to change growth direction from unfavorable to
favorable. Keeping an interdisciplinary approach in mind, myofunctional
therapy can be integrated into the patient’s treatment plan, which can
serve as a beneficial adjunct to craniofacial complex changes.
Conclusions: Appropriate targeted therapy can help maximize favorable
growth potential based on well-established knowledge on growth and
development of the cranium. Timely craniofacial growth modification
would be valuable for pediatric sleep apnea patients.

DEFINING THE HETEROGENEITY OF SLEEP APNEA SYNDROME: A
CLUSTER ANALYSIS WITH IMPLICATIONS FOR PATIENT MANAGEMENT

S. Romero-Peralta 1, F. García-Río 2,3, P. Resano Barrio 1, J.L. Izquierdo
Alonso 1,4, M.E. Viejo-Ayuso 1, R. Mediano San Andr�es 1, L. Silgado
Martínez 1, L. �Alvarez Balado 1, J. Castelao Naval 1, J. Fern�andez
Franc�es 1, O. Mediano 1,3,4. 1University Hospital of Guadalajara, Sleep Unit,
Pneumology Service, Guadalajara, Spain; 2 La Paz University Hospital, Sleep
Unit, Pneumology Service, Madrid, Spain; 3Centro de Investigaci�on
Biom�edica en Red de Enfermedades Respiratorias (CIBERES), Madrid, Spain;
4University of Alcal�a, Alcal�a de Henares, Spain

Introduction: Obstructive sleep apnea (OSA) is a complex pathology with
heterogeneity that has not been fully characterized to date. Our objective is
to identify groups of patients with common clinical characteristics through
cluster analysis that could predict patient prognosis, the impact of
comorbidities and/or the response to a common treatment.
Materials and Methods: Cluster analysis was performed using the hierar-
chical cluster method in 2025 Patients in the apnea-HUGU cohort. The vari-
ables used for building the clusters included general data, comorbidity, sleep
symptoms, anthropometric data, physical exam and sleep study results.
Results: Four clusters were identified: 1) young male without comorbidity
with moderate apnea and otorhinolaryngological malformations; 2) mid-
dle-aged male with very severe OSA with comorbidity without cardio-
vascular disease; 3) female with mood disorder; and 4) symptomatic male
with established cardiovascular disease and severe OSA.
Conclusions: The characterization of these four clusters in OSA can be
decisive when identifying groups of Patients who share a special risk or
common therapeutic strategies, orienting us towards personalized medi-
cine and facilitating the design of future clinical trials.
Acknowledgements: The authors thank the computer scientists of our
hospital for their work on the date base.
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TERM HEART RATE VARIABILITY
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Introduction: Obstructive sleep apnea (OSA) patients suffer from
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recurrent blood oxygen desaturations caused by nocturnal apneas and
hypopneas [1]. Desaturations can further cause overactivation of the
sympathetic nervous system (SNS) and decrease the long-term heart rate
variability (HRV) [2,3]. HRV is a non-invasive, inexpensive tool for
assessing the sympathovagal balance, and it could be determined routinely
during the current OSA diagnostics as the electrocardiogram (ECG) is al-
ways recorded during the polysomnography. Yet, the effect of the severity
of desaturations on short-term (~5min) HRV reflecting acute electro-
physiological consequences has remained unclear. In this study, we tested
our hypothesis that the more severe desaturations influence more strongly
on neurocardiac regulation measured as higher short-term HRV.
Materials and methods: We retrospectively analysed the overnight ECG
signals of 642 patients (349 men) referred to polysomnography due to OSA
suspicion. R-peaks were detected automatically from ECGs with Kubios HRV
Premium3.4.1 (Kubios Oy, Kuopio, Finland) [4], and the time- and frequency-
domain HRV parameters were determined from 5-minute RR interval seg-
ments during sleep. The median HRV was calculated in subgroups divided
separately based on the desaturation severity (DesSev) and the frequency of
the respiratory events in the segment (EvFreq). The HRV results were then
compared separately between the DesSev groups and the EvFreq groups.
Results: The mean RR interval decreased from 915 ms to 869 ms, the low-
frequency (LF) band power increased from 160.9 ms2 to 536.3 ms2, and the
ratio of low- and high-frequency band powers (LF/HF-ratio) increased
from 0.924 to 1.745 as the EvFreq increased. Similarly, the mean RR interval
decreased from 952 ms to 854 ms, the LF band power increased from 186.6
ms2 to 479.7 ms2, and the LF/HF-ratio increased from 1.004 to 1.747 with
increasing DesSev. All these differences in HRV parameter values were
statistically significant (p<0.01).
Conclusions: This study provides valuable insight into the role of OSA in
cardiac autonomic control. Shorter RR intervals, higher LF band power, and
LF/HF-ratio values demonstrate higher SNS activity. Therefore, these short-
term HRV results may illustrate SNS dominance due to the higher DesSev
and EvFreq. The short-term HRV response, however, differs based on the
desaturation severity and the number of respiratory events in OSA pa-
tients. Thus, considering HRV and both the desaturation and respiratory
event characteristics could be useful when assessing the risk of developing
OSA-related cardiac consequences in a more detailed manner.
Acknowledgments: This study was funded by the European Union's Ho-
rizon 2020 Research and Innovation Programme (965417), Kuopio Uni-
versity Hospital State Research Funding, the Academy of Finland (323536),
Business Finland (5133/31/2018), the Finnish Cultural Foundation (Central
Fund and North Savo Regional Fund), Foundation of the Finnish Anti-
Tuberculosis Association, Instrumentarium Science Foundation, P€aivikki
and Sakari Sohlberg Foundation, Respiratory Foundation of Kuopio Region,
Scientific Foundation of the Pulmonary Diseases, and Tampere Tubercu-
losis Foundation.
1. Ayappa I et al. Sleep Med. 2005;6:123e130.
2. Dewan NA et al. Chest 2015;147:266e274.
3. Shaffer F et al. Front. Psychol. 2014;5:1e19.
4. Tarvainen MP et al. Comput. Methods Programs Biomed.
2014;113:210e220.

DESIGNER RECEPTORS EXCLUSIVELY ACTIVATED BY DESIGNER DRUGS
TREATMENT OF SLEEP-DISORDERED BREATHING

T. Fleury Curado 1, H. Pho 1, C. Freire 1, M. Amorim 1, L. Ubirajara Sennes 2, N.
Taheri 3, Y. Hong 3, M. Abdelwahab 3, A. Huang 3, K. Fishbein 4, S. Liu 3, R.
Capasso 3, A. Schwartz 5, D. Fuller 6, V. Polotsky 1. 1 Johns Hopkins University,
Pulmonary Medicine and Critical Care, Baltimore, United States; 2University
of Sao Paulo, Otolaryngology, Sao Paulo, Brazil; 3 Stanford University,
Otolaryngology - Head & Neck Surgery, Redwood City, United States;
4National Institute on Aging, NIH, Laboratory of Clinical Investigation,
Baltimore, United States; 5University of Pennsylvania, Department of
Otorhinolaryngology, Philadelphia, United States; 6University of Florida,
Center for Respiratory Research and Rehabilitation, Gainsville, United States

Introduction: Obstructive sleep apnea is recurrent upper airway
obstruction caused by a loss of upper airwaymuscle tone during sleep. The
main goal of our study was to determine if designer receptors exclusively
activated by designer drugs (DREADD) could be used to activate the
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genioglossus muscle as a potential novel treatment strategy for sleep ap-
nea. We have previously shown that the prototypical DREADD ligand
clozapine-N-oxide increased pharyngeal diameter in mice expressing
DREADD in the hypoglossal nucleus. However, the need for direct brain-
stem viral injections and clozapine-N-oxide toxicity diminished trans-
lational potential of this approach, and breathing during sleep was not
examined.
Materials and Methods: Here, we took advantage of our model of sleep-
disordered breathing in diet-induced obese mice, retrograde properties of
the adeno-associated virus serotype 9 (AAV9) viral vector, and the novel
DREADD ligand J60. We administered AAV9-hSyn-hM3(Gq)-mCherry or
control AAV9 into the genioglossus muscle of diet-induced obese mice and
examined the effect of J60 on genioglossus activity, pharyngeal patency,
and breathing during sleep.
Results: Compared with control, J60 increased genioglossus tonic activity
by greater than sixfold and tongue uptake of 2-deoxy-2-[18F]fluoro-d-
glucose by 1.5-fold. J60 increased pharyngeal patency and relieved upper
airway obstruction during non-REM sleep.
Conclusions: We conclude that following intralingual administration of
AAV9-DREADD, J60 can activate the genioglossus muscle and improve
pharyngeal patency and breathing during sleep.
Acknowledgements: American Heart Association grant AHA
19CDA34660245 and an American Thoracic Society unrestricted award to
T.F.C.

DETERMINANTS OF ADHERENCE/PERSISTENCE TO POSITIVE AIRWAY
PRESSURE THERAPY IN PATIENTS WITH OBSTRUCTIVE SLEEP APNOEA

R. Saad 1, V.K. Somers 2, G.S. Parks 1, D. Pushkarna 3, M.S. Fazeli 3, J.
Black 1,4. 1 Jazz Pharmaceuticals, Palo Alto, United States; 2Mayo Clinic,
Department of Cardiovascular Medicine, Rochester, United States;
3 Evidinno Outcomes Research, Inc., Vancouver, Canada; 4 Stanford Center
for Sleep Sciences and Medicine, Redwood City, United States

Introduction: Positive airway pressure (PAP) is the primary treatment for
airway obstruction among patients with obstructive sleep apnoea (OSA).
Nonadherence and high discontinuation rates of PAP therapy remain sig-
nificant challenges in the real world. This study aimed to characterise the
existing real-world evidence (RWE) regarding determinants of adherence/
persistence of PAP in patients with OSA. A second aim was to characterise
the use of alerting agents (AAs; ie, wake-promoting agents or traditional
stimulants), and their association with PAP adherence or persistence.
Methods: A systematic literature review was conducted by searching
Embase and MEDLINE® from inception to May 2021 and “grey literature”
from relevant conferences (2019e2020). Title/abstract screening, full-text
screening, quality appraisal, and data extraction were conducted by two
independent investigators; a third reviewer adjudicated all disagreements
within each step. Quality appraisal was performed using the National In-
stitutes of Health and Joanna Briggs Institute critical appraisal tools. De-
terminants were categorised under 5 main headings: demographics, OSA,
device/intervention, sleep, psychosocial.
Results: Of the 3,096 unique articles returned via the main database and
grey literature searches, 136 passed title/abstract screening; 66 passed full-
text screening and were included in the review. Among the 66 included
articles, most had a prospective (35%) or retrospective (33%) cohort study
design. Approximately half of the included studies were published in
North America (49%), followed by Asia (24%) and Europe (21%). Sample
sizes ranged from 29 to 789,260 (median¼153). Follow-up periods (re-
ported in 57 studies) also varied, from 1 week to 10 years, with most
studies (70%) collecting �6 months of data. The median proportion of fe-
male participants across included studies was 23%, while the mean age
reported was 54 years. Epworth Sleepiness Scale scores were reported in
29 studies and ranged from 8 to 15, with a mean score of 11. Disease
severity measures by the apnoea-hypopnoea index were reported in 36
studies and ranged from 11 to 78, with a mean score of 42. In total, 404
assessments of determinants were conducted across the 66 studies. The
most frequently investigated determinant category was demographics
(39%), followed by the sleep (19%), device/intervention (15%), psychosocial
(14%), and OSA (13%) categories. Of all determinants assessed, 43% showed
a statistically significant association with PAP use. Within the sleep
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category, 32% of determinants assessed were significantly associated with
continuous PAP use, including measures of daytime sleepiness (12%). No
studies reported the use of AAs or measured their association with
adherence or discontinuation of airway therapy.
Conclusions: Determinants of PAP adherence/persistence are complex and
multifaceted, with ~40% of assessed determinants being significantly
associated with adherence/persistence. Although a secondary aim of this
review was to understand the relationship between AAs and airway
therapy, no compelling RWE data on this association exist. However, sleep-
related measures, including presence of excessive sleepiness and im-
provements in sleep symptoms, were, in some studies, positively corre-
lated with adherence/persistence. Additional research to understand the
effects of AAs on adherence/persistence with OSA therapy outcomes in the
real world is needed.
Acknowledgements: Supported by Jazz Pharmaceuticals. Ana Howarth,
PhD provided methodologic support.

DETERMINANTS OF HIGH CIRCULATING MYELOPEROXIDASE AND
MATRIX METALLOPROTEINASE-9 LEVELS IN CORONARY ARTERY
DISEASE PATIENTS WITH OBSTRUCTIVE SLEEP APNEA: A SECONDARY
ANALYSIS OF THE RICCADSA STUDY

Y. Peker 1,2,3,4,5, E. €Ozkan 2, Y. Celik 2. 1Koç University School of Medicine,
Pulmonary Medicine, Istanbul, Turkey; 2Koç University, Research Center for
Translational Medicine, Istanbul, Turkey; 3 Sahlgrenska Academy University
of Gothenburg, Gothenburg, Sweden; 4 Lund University School of Medicine,
Lund, Sweden; 5 Pittsburgh University School of Medicine, Pittsburgh,
United States

Introduction: Obstructive sleep apnea (OSA) is common in patients with
coronary artery disease (CAD), in which rupture of atherosclerotic plaques,
endothelial dysfunction, and oxidative stress play role in initiation and
progression of the disorder. Circulating levels of myeloperoxidase (MPO),
as an oxidative stress marker, as well as matrix metalloproteinase-9
(MMP-9), as a destabilizer of plaques, are known to be elevated in patients
with CAD, and associated with worse prognosis in those patients. Less is
known regarding the effect of OSA on MPO and MMP-9 in cardiac cohorts.
Materials andMethods: The current study was a secondary analysis of the
RICCADSA trial that was conducted in Sweden between 2005 and 2013. A
total of 502 revascularized CAD patients with OSA (apnea-hypopnea-index
[AHI]�15 events/h; n¼391, or no-OSA (AHI <5 events/h; n¼101), based on
a home-sleep apnea test, and who had circulating blood samples at
baseline, were included in the analysis. The patients were dichotomized
into a high or low MPO and MMP-9 groups, based on the median cut-off
values (116 ng/ml, and 270 ng/ml), respectively.
Results: The mean age of the participants was 63.9 (±8.6), and 84% of the
study cohort were men. Median values of MPO and MMP-9 levels were
similar between the OSA and no-OSA groups. In different multivariate
linear and logistic regression models, neither OSA nor OSA severity in
terms of AHI and oxygenation indices were associated with the high MPO
andMMP-9 levels. Current smoking was significantly associated with both
high MPO (odds ratio [OR] 1.83, %95 confidence interval [CI] 1.12 e 2.98;
p¼ 0.015), and high MMP-9 levels (OR 2.48, %95 CI 1.49 e 4.11; p<0.001),
respectively. Other significant determinants were revealed as acute
myocardial infarction at baseline (OR 1.49, %95 CI 1.04 e 2.15; p¼0.030) for
high MPO, and male sex (OR 1.96, %95 CI 1.17 e 3.27; p¼0.010) for high
MMP-9 levels.
Conclusions: Current smoking, but not OSA, was significantly associated
with high MPO and MMP-9 levels in this revascularized CAD cohort.
Smoking status should be seriously taken into consideration while eval-
uating the effects of OSA and its treatment on long-term adverse cardio-
vascular outcomes in adults with CAD.
ClinicalTrialRegistration: clinicaltrials.gov NCT00519597.
Acknowledgements: The study was funded by the Swedish Research
Council, Swedish Heart and Lung Foundation, and ResMed Foundation.
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DEVELOPMENT OF A NOVEL INTRA-ORAL SENOR SYSTEM FOR
MONITORING NIGHTLY EFFICACY AND COMPLIANCE WITH
MANDIBULAR ADVANCEMENT SPLINT THERAPY FOR OBSTRUCTIVE
SLEEP APNOEA

P. Cistulli 1, R.C. Chatelier 2, D. Bird 2, P. De Chazal 1. 1University of Sydney,
Charles Perkins Centre, Sydney, Australia; 2 Planet Innovation, Box Hill,
Australia

Introduction: Effective management of obstructive sleep apnoea (OSA)
requires an optimal combination of efficacy and compliance. Objective
monitoring of efficacy and compliance is available for Positive Airway
Pressure treatment, but to date only objective compliance has been
available for Mandibular Advancement Splint (MAS) therapy. The overall
aim of this project is to develop a novel sensor systemwith capabilities for
monitoring nightly efficacy and compliance of MAS treatment. The specific
aim of this research study was to develop and validate an algorithm for
estimating adherence, head position and the Apnoea-Hypopnoea Index
(AHI).
Materials and Methods: A novel sensor system was developed for inser-
tion into the MAS during custom fabrication. The sensors include a
magnetometer, accelerometer, thermometer and microphone. The signals
from these sensors were used to develop algorithms for estimating
Apnoea-Hypopnoea Index (AHI), nightly usage and head position. Patients
underwent a level 2 home sleep test (HST; Nox Medical, Iceland) during
which a MAS with the in-situ sensor system was worn. Scoring of respi-
ratory events for the HST was conducted by an experienced sleep tech-
nologist according to AASM 2012 criteria. A statistical approach using
medians and standard deviations on a single magnetometer signal was
used to derive an algorithm for estimation of the AHI. Signal thresholds
were used to derive algorithms for nightly usage and head position. Per-
formance was assessed using RMS error and Bland-Altman analysis.
Results: 31 patients were studied using the sensor system and the HST.
Based on the HST, 1 patient had no OSA (AHI<5/hr), 9 patients had mild
OSA (AHI 5-15/hr), 10 patients had moderate OSA (AHI 15-30/hr), and 11
patients had severe OSA (AHI>30/hr). The overall R-value for the AHI al-
gorithm was 0.76, with 18/31 patients having the equivalent OSA severity
category using bothmethods. No patient was incorrectly classified bymore
than 1 category. Insertion and removal of the device was clearly identified
using temperature (allowing calculation of usage), and head position was
clearly identified using an accelerometer.
Conclusions: The study has shown the feasibility of using sensor tech-
nology embedded within a MAS to derive information about treatment
efficacy and compliance. The algorithm to estimate AHI provided an
excellent correlation with a level 2 HST, and further clinical validation of
this algorithm is ongoing. This work has the potential to vastly improve
treatment outcomes in OSA patients treated with MAS by providing phy-
sicians and dentists with nightly data on AHI, body position and usage.
Acknowledgements: Mel Madronio for scoring HSTs, and volunteer sub-
jects for their participation.

DIFFERENCE BETWEEN SIMULTANEOUS EAR-LOBE AND FINGER
OXIMETRY VALUES INCREASES WITH AGE

J. Virkkala 1, V. Koivum€aki 2, H.-R. Kreivi 2, P. Brander 2, A.
Bachour 2. 1Helsinki University Hospital and University of Helsinki, Clinical
Neurophysiology, Helsinki, Finland; 2Helsinki University Hospital, Clinicum,
Faculty of Medicine, University of Helsinki, Sleep Unit, Heart and Lung
Centre, Helsinki, Finland

Introduction: Measurement of blood oxygen saturation by an oximeter
may vary according to measurement site, device used, sensor used, and
software used. We systematically used the following two oximeters: Nox
with finger sensor and Sentec with ear-lobe sensor. Our clinical experience
indicated that significant differences may exist between these two
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simultaneous measurements.
Materials and Methods: We reviewed 393 in-lab polysomnographies. We
excluded recordings with <1 hour of valid oximetry data. Oximetry mean
SpO2 values and patient characteristics were collected.
Results: SpO2 mean values measured by ear-lobe oximetry were 0.67%
higher than those measured by finger oximetry. Differences between two
oximetry values increased significantly with age. BMI and gender did not
affect these measurement differences.
Conclusions: The difference between Nox finger oximetry mean values
and that of Sentec ear-lobe oximetry increases with age. Oximetry values
in advanced age should be interpreted with caution.

DISE ASSESSMENT - ONE COMPREHENSIVE PRO-FORMA

M. Amin 1, A. Hassaan 1. 1Barking, Havering and Redbridge University
Hospitals NHS Trust, Otolaryngology, London, United Kingdom

Introduction: Drug Induced Sedation Endoscopy (DISE) represents the
most acknowledged evaluation of snoring and obstructive sleep apnoea
hypopnea syndrome (OSAHS)
Usually, it is performed after diagnosing an obstructive sleep apnea by
polysomnography. However, many debates exist about how to perform the
sedation, the indication for DISE, how to report its findings and consequent
surgical implications. DISE standardisation is critical in evaluating the
outcome of different surgical modalities and to unify the treatment
framework universally which would enhance improvements possible
through scientific research.We carried out a trial of integration of the three
common classification systems in one comprehensive evaluation.
Materials and Methods: A literature search was performed in Pubmed to
find out studies in which contain DISE Classification as a title or abstract.
An evaluation pro-forma was designed to assess OSA patients by clinical
examination and DISE interpretations.Oral manoeuvres were performed
during DISE. This Pro-formawas used prospectively over the last two years
evaluating 70 patients.
Results: Of four published abstracts, Three systematic reviews about DISE
classification were used to develop this evaluation pro-forma. The most
widespread classifications; VOTE Classification, NOHL Classification and
PTLTbE Classification were included in the pro-forma. Over the last two
years, this pro-forma gave us a comprehensive understanding which was
used with 70 patients to indicate the possible level of upper airway
collapse. Additionally, it guided for a step wise treatment plan including
conservative and surgical managements.
Conclusions: This Pro-forma emphasised the significant impact of unified
system for DISE evaluation which can be obtained by integration of
established classification systems rather than formulating a new one. We
assume this trial get benefits of different classifications and avoid its pit-
falls. Also, it could be a first step for a universal DISE that would be re-
flected on a research database.

DIURNAL CORTISOL VARIABILITY IN APNEIC AND NON-APNEIC MALE
OBESE YOUTHS

O. Berdina 1, I. Madaeva 1, S. Bolshakova 1, L. Sholokhov 1, L.
Rychkova 1. 1 Scientific Centre for Family Health and Human Reproduction
Problems, Irkutsk, Russian Federation

Introduction: Obstructive sleep apnea (OSA) is a condition characterized
by recurrent episodes of upper airway obstruction, arousals, and oxygen
desaturations during sleep. That disease leads to changes in cortisol
secretion and weight gain. So, we aimed to compare the salivary content of
cortisol at four-time points in apneic and non-apneic male obese youths.
Materials and Methods: A cross-sectional design was used in order to
study 30 male obese youths (18 - with OSA; 12 - without OSA e obese
controls) and 15 healthy lean controls aged 15-17 years. All subjects un-
derwent anthropometric measurements, polysomnography and collection
of saliva samples at four-time points (at 7:00 am, 1:00 pm, 7:00 pm, and
11:00 pm.). Cortisol levels (ng/mL) were measured by enzyme-linked
immunosorbent assay (ELISA) using a commercial kit on the absorbance
microplate reader. Obesity was diagnostic if body mass index (BMI)� 95th
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percentile for age and sex. OSA was identified if apnea/hypopnea index
(AHI) � 2/hour. All differences were considered significant at p<0.05.
Results: There were significantly increased evening and night cortisol
levels in OSA subjects (27.35± 17.57 ng/ml and 26.67 ng/ml) compared to
obese (14.31 ± 9.23 ng/ml, p¼0.016; and 9.12 ± 4.35 ng/ml ±19.45 ng/ml,
p¼0.006, respectively) and lean controls (13.26 ± 6.45 ng/ml, p¼0.003;
and 6.13 ± 3.66 ng/ml, p¼0.000, respectively). Bothmorning and afternoon
cortisol had an only tendency toward to be increased. Wherein, in non-
apneic obese boys there is a significant increase of cortisol content at 1
p.m. than in lean subjects (33.45 ± 11.12 ng/ml vs 21.67 ± 13.03 ng/ml,
p¼0.035), but did not reach that level in OSA patients.
Conclusions: Obese apneic male youths had more pronounced diurnal
cortisol alternations than their non-apneic obese peers. Wherein reported
modulations of the circadian cortisol rhythmicity associated with OSA and
obesity may underlie some negative health outcomes, i.e. hypertension,
type 2 diabetes, etc.

DOES PAP TREATMENT HAVE A PROTECTIVE ROLE ON OSAS PATIENTS
FROM COVID-19 PNEUMONIA?

B. Ciftci 1, Y.S. Intepe 1, T. Ulukavak Ciftci 2, E. Sahin 3, M.M. Ozturk 4, S.
Ozkan 5. 1Bozok University, Pulmonary Diseases, Yozgat, Turkey; 2Gazi
University, Pulmonary Disease, Ankara, Turkey; 3Bozok University, Ear Nose
and Throat, Yozgat, Turkey; 4Bozok University, Sleep Laboratory, Yozgat,
Turkey; 5Gazi University, Public Health, Ankara, Turkey

Introduction: Obstructive sleep apnea syndrome (OSAS) is associated
with major comorbidities overlap with Covid-19: cardiovascular diseases
such as hypertension, diabetes mellitus and obesity. The aims of our study
were to examine possible relationship between Covid-19 severity and
OSAS on the patients under effective treatment (positive airway pressure
treatment) and non-treatment.
Materials and Methods: Cases who diagnosed with covid-19 between
May 1, 2020 and December 31, 2020 were selected from among the pa-
tients who underwent polysomnography before December 1, 2019. OSAS
cases were divided into two groups: 1) PAP Group: Patients diagnosed
with Covid-19 while using their device effectively for at least a month, 2)
Non-PPAP Group: Patients diagnosed with Covid-19 who do not use their
device or do not meet the effective use criteria. OSAS cases were further
divided into two groups: 1) Pneumonia group: Covid-19 with pneumonia
detected on HRCT. 2) Non-Pneumonia group: Covid-19 without pneu-
monia. In the OSAS group (n¼64), there were 30 patients in the PAP group
and 34 patients in the Non-PAP group.
Results: Therewere 21 patients in the Pneumonia group and 43 patients in
the Non-Pneumonia group. The main finding of this study indicated that
the Covid-19 pneumonia prevalence was higher in the OSAS patients who
do not use PAP (95,2%) compared to the OSAS patients who use their PAP
effectively (4,76%) (p<0,000).
Conclusions: Snoring and sleep apnea might increase aspiration of Covid-
19 virus during sleep. Non treated OSAS could act as a trigger for a higher
incidence of Covid-19 pneumonia, leading to an unfavorable clinical
progression.
Acknowledgements:

DRUG-INDUCED SLEEP ENDOSCOPY (DISE): A COMPARISON BETWEEN
NOHL AND VOTE CLASSIFICATIONS

N. P�erez-Martín 1, G. Bosco 1, M. Morato 1, M. Alcaraz 2, P. Fernandez-
Sanjuan 3, M.A. Racionero 4, C. O�connor 5, G. Plaza 1. 1Hospital
Universitario Fuenlabrada, Otorhinolaryngology, Madrid, Spain; 2Hospital
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Universitario La Zarzuela, odontologyst, Madrid, Spain; 4Hospital
Universitario Fuenlabrada, Neumologyst, Madrid, Spain; 5Hospital Quir�on
Salud Marbella, Otorhinolaryngology, Marbella, Spain

Introduction: There is no standardized method to express DISE results.
Several classifications have been proposed, but none are globally accepted.
The objective of this study is to analyze the most used classifications:
NOHL and VOTE to assess which of them provides more advantages.
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Materials and Methods: a prospective cohort study of 100 patients who
underwent DISE was carried out. Three otolaryngologists blindly evaluated
the DISE videos and coded the results according to the NOHL and VOTE
scales and at what level surgery was indicated.
Results: according to the main researcher, surgery of only one level was
the most indicated (64%), being the palate the predominant level (58%),
followed by multilevel surgery (26%), in 10% no surgery was indicated. The
global agreement to express the DISE results according to the NOHL, VOTE
scales regarding the degree of obstruction is moderate / regular at the level
of the epiglottis (k ¼ 0.467) and low in the rest of the structures (k ¼
0.097).
Discussion: Although the degree of interobserver agreement is similar in
both scales, for VOTE it is slightly higher.
Conclusions: DISE is a safe, reproducible and easy to perform test. We
recommend the use of the VOTE scale because it has been shown to have a
higher degree of interobserver agreement, it is not only the most widely
used scale, but also recommended in consensus documents.
Acknowledgements: Hospital Universitario Fuenlabrada

EFFECTIVENESS OF MANDIBULAR ADVANCEMENT DEVICE IN COMPLEX
SLEEP APNEA: A CASE REPORT

L. Correa 1, S. Alturki 1. 1 Tufts University School of Dental Medicine, Dental
Sleep Medicine / Diagnostic Sciences, Boston, United States

Introduction: Complex sleep apnea syndrome (CompSAS) is a type of
central sleep apnea (CSA) that develops in obstructive sleep apnea (OSA)
patients during initial treatment with continuous positive airway pressure
(CPAP) device. The mechanisms underlying CompSAS are not well
understood.
Report of Case: 64-year-old male diagnosed with severe OSA (AHI ¼ 52.3,
84.2% O2, and Central apnea index ¼ 22) while subjectively reporting 14/
24 on the Epworth Sleepiness Scale (ESS). Initially, he was prescribed and
attempted PAP therapy as the first line of treatment for this level of
severity. However, he was intolerant to the PAP machine and was conse-
quently referred to Tufts Dental Sleep Clinic for assessment and therapy
with a mandibular advancement device (MAD). Upon clinical history and
physical examination, the patient had a BMI of 31.4 and a neck circum-
ference measured 17”, and cephalometric analysis depicted a low
mandibular angle and reduced hyoid bone to mandible distance. Dental
impressions and bite registration were completed, and a bilateral inter-
locking design MAD was fabricated with 80% of mandibular advancement
as a starting point. The MAD sleep device and morning repositioning
aligner were then delivered to the patient and properly fitted. The patient
returned for follow up appointments to assess changes in symptoms; no
additional titration of the oral device was needed based on subjective
assessment, and patient reported no side effects from the use of MAD.
After completion of the MAD clinical protocol, he was referred to his sleep
physician for a follow up sleep study which objectively revealed a signif-
icant reduction of respiratory events (AHI¼ 8.8, 90% O2, and Central apnea
index ¼ 6) while subjectively reporting 5/24 on the Epworth Sleepiness
Scale (ESS)
Discussion: Patients with CompSAS have a poor initial experience with
CPAP and may be non-adherent to continued therapy. MAD are indicated
for mild tomoderate OSA and in selected patients with severe OSAwho are
non-adherent to PAP therapy. This case report showed successful man-
agement of CompSAS with MAD. Assessment of patient characteristics,
predictors of MAD success, and therapeutic mandibular position must be
assessed by the sleep dentist to optimize patient selection and improve
treatment outcomes.
Support: Authors declared no conflict of interest and no financial support
provided for this case report.

EFFECT OF MULTILEVEL SURGERY ON POST SURGICAL PAIN, IN
PATIENTS WITH OBSTRUCTIVE SLEEP APNOEA

R. Heidari 1, R. Erfaniyan 2, H. Emami 3, M. Heidari 4. 1 Tehran university of
medical sciences, department of Otorhinolaryngology, department of sleep
medicine, Tehran, Iran, Islamic Republic of; 2 Tehran university of medical
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Introduction: Sleep apnoea is associated with complete or partial
obstruction of the upper airway. one of the primary option for treatment of
this disease, is opening upper airwaywith surgery. one of the challenges at
post operation is the severe pain. type of surgery, its duration, the patient's
age, the type of opioid prescribed after surgery and other factors, affect
different amounts of postoperative pain that have been reported in
different studies. In many cases, one stage surgery would not be complete
and they need multilevel surgery for opening the airway therefor, the aim
of this study was to investigate effect of multilevel surgery on post oper-
ative pain and comparison with single level surgery in patients with
obstructive sleep apnoea.
Materials and Methods: This descriptive cross-sectional study was per-
formed on patients referred to the hospital to determine the factors
affecting postoperative pain for patients with obstructive sleep apnoea
(OSA). Patients' information was recorded: age, sex, weight, height, body
mass index, duration of surgery, type of surgery, single level or multilevel
surgery, possible complications, and anaesthesia,. Patients were evaluated
for pain according to VAS criteria. The first time a patient requested a drug
was recorded in 24 hours after surgery and data was then analysed.
Results: A total of 40 patients were enrolled in the study, including 14
women (35%) and 26men (65%). The mean age of patients was 41.55 ± 7.43
years. Examination of the relationships between other variables with pa-
tients' pain intensity showed a statistically significant difference between
patients' pain intensity with other variables such as history of stroke (P ¼
0.005), history of cardiovascular disease (P ¼ 0.048), history of drug abuse
(P ¼ 0.046) and type of analgesia received after surgery (P ¼ 0.032). In
multivariate analysis of the studied data, no statistically significant rela-
tionship was found between any of the variables with the intensity of
patients' postoperative pain. The variances of height, weight, body mass
index, duration of surgery and the first time of application of analgesic
after surgery, being single level or multilevel surgery did not differ in
different groups of pain intensity variables. But a significant difference was
found between the two variables of age and pain intensity of patients (P
<0.05).
Conclusions: The results of this study showed a statistically significant
difference in pain intensity with a history of stroke, cardiovascular disease,
history of drug abuse and also the type of analgesia received after surgery.
The serious complications caused by tolerating acute postoperative pain,
especially the long-term effects of experiencing severe pain, necessitates
more attention to pain control
Acknowledgements: no conflicts of interest

EFFECT OF SURGICAL THERAPY OF OBSTRUCTIVE SLEEP APNEA
SYNDROM IN PATIENT TREATED BY POSITIVE AIRWAY PRESSURE

J. Kalhous 1,2. 1University of Jan Evangelista Purkyne, Clin. ENT and Head and
Neck Surgery, Usti nad Labem, Czech Republic; 2 Faculty of Medicine Hradec
Kralove, Charles University, Hradec Kralove, Czech Republic

Introduction: The method of choice in patients with sleep apnea syn-
drome is Positive Airway Pressure (PAP - CPAP / BPAP), surgical interven-
tion is usually a last resort. Some patients with PAP, who are treated
suboptimally, may also benefit from concomitant surgery.
Material and methods: The study included 25 patients with severe
obstructive sleep apnea syndrome (age 17 - 72, baseline AHI 31 e 120, av.
66, baseline pressure on PAP 8-20 mbar) who were indicated for PAP
therapy and whose treatment for various reasons was suboptimal. All
patients underwent oropharyngeal surgery (tonsillectomy, uvulopalato-
pharyngoplasty, radiofrequency-assisted uvuloplasty, or a combination
thereof). Two months after the operation, a controlled limited polygraphy
and off-line retitration of the ventilation device were performed. Moni-
tored parameters: 1. subjective difficulties, preventing further use of PAP
treatment.2. AHI before and after surgery. 3. The level of pressure on the
PAP device before and after surgery.
Results: 1. None of the patients in our group had problems preventing
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further use of the ventilation device. 2. In all patients there was a statis-
tically significant reduction in AHI after surgery (p 0,000012). The mean
reduction in AHI was 45 (±26,68). Five patients did not continue treatment
with CPAP / BPAP because it reached the limit of the indicative criteria for
PAP (AHI 15), so their treatment can be considered successful. In eighteen
of the remaining 20 patients, it was possible to reduce the pressure on the
device after retitration, in two it was left at the original level. The mean
pressure drop on the PAP device after retitration was 3,3 mBar (± 3.3), the
average percentage reduction was 20% . The difference between the values
before and after surgery is statistically significant ( p 0,00294)
Conclusion: The results of our study show that patients with OSAS, who
are treated with non-invasive ventilation and whose treatment is subop-
timal, can benefit from concomitant surgical therapy. None of the patients
in our cohort had problems with postoperative use of PAP therapy, while
all had a decrease in AHI and most had a decrease in pressure on the PAP
device.

EFFECTS OF SACUBITRIL-VALSARTAN INITIATION ON SLEEP APNEA IN
CHRONIC HEART FAILURE

Y. Wang 1, R. Branco 2, T. Penzel 1, C. Schoebel 3. 1Charit�e
Universit€atsmedizin Berlin Campus Charite Mitte, Sleep Medicine Center,
Berlin, Germany; 2Charit�e Universit€atsmedizin Berlin Campus Charite
Mitte, Berlin, Germany; 3Universit€atsmedizin Essen, Ruhrlandklinik -
Westdeutsches Lungenzentrum am Universit€atsklinikum Essen GmbH, Sleep
center, Essen, Germany

Introduction: Patients with chronic heart failure (CHF) often develop
central sleep apneawith cheyne-stokes respiration (CSA-CSR) during sleep
with worse prognosis. The sacubitril/valsartan, angiotensin receptor
neprilysin inhibitor (ARNI) has been shown to can improve HF, however,
the relationship between treatment with ARNI and CSA-CSR has not yet
been reported. We studied the effect of ARNI on CSA-CSR in CHF patients.
Materials and Methods: 18 HF patients were enrolled. We titrated the
starting dose of sacubitril and valsartan to the highest tolerated dose, and
performed cardiopulmonary exercise testing (CPET), transthoracic echo-
cardiography and ApleaLink at baseline and 3 months later.
Results: ApleaLink results showed that the apnea-hypopnea index (AHI)
was significantly reduced after ARNI treatment (20 ± 23 vs 7 ± 7 events/h,
P ¼ 0.003). After optimizing of HF-treatment with ARNI, we saw a signif-
icant increase in left ventricular ejection fraction (LVEF) increased (p <
0.001), and a decrease in cycle length, apnea duration, and circulatory
delay, levels of N-terminal fragment of the pro brain natriuretic peptide
(NT-pro BNP) and time of oxygen saturation under 90% (T90) (p < 0.05).
Conclusion: Appropriate use of ARNI can affect the phenotypic charac-
teristics of CSA-CSR, and can improve central chemical sensitivity and
hemodynamic parameters. Nevertheless, it cannot be proved that can
completely reverse the periodic breathing during sleep.
Acknowledgements: Thomas Penzel was partially supported by a Russian
Federation Government grant Nº 075-15-2019-1885. Novartis Pharma
GmbH Germany supported the additional diagnostic effort with an unre-
stricted grant to Charit�e University Hospital. Youmeng Wang was finan-
cially supported by the China Scholarship Council (CSC) for her MD study
in Sleep Medicine Center, Charit�e Universit€atsmedizin. The CSC had no role
in the design or conduct of this research.

EFFECTS OF TRANSORAL ROBOTIC SURGERY FOR PATIENTS WITH
OBSTRUCTIVE SLEEP APNEA ON SEXUAL FUNCTIONS

H.-C. Lin 1, P.-W. Lin 1. 1Kaohsiung Chang Gung Memorial Hospital,
Kaohsiung, Taiwan

Introduction: The impairments in sexual functioning associated with
obstructive sleep apnea (OSA), including the impact on relationships and
negative effect on desire, arousal, and orgasm, have been noticed in liter-
ature. In this study, we further investigated the changes of intimate and
sexual relationships in patients with OSA before and after TORS (Transoral
Robotic Surgery)-assisted OSA surgery.
Materials and Methods: All OSA patients who failed or refused CPAP
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treatment and then underwent TORS-OSA surgery were prospectively
enrolled. The intimate and sexual relationships questionnaire (via the
Sexual Functioning Questionnaire (CSFQ-14)) and International Index of
Erectile Function (IIEF-5) Questionnaire were collected pre- and post-
operatively. Postoperative morbidity and complications were also
recorded.
Results: One hundred OSA male patients with TORS-OSA surgery were
enrolled (mean age, 43.1 years; mean AHI, 41.2/hr.). The CSFQ-14 increased
from 44.60±7.40 to 45.63±8.68 (P ¼ 0.0035), the IIEF-5 changed from
19.16±5.95 to 19.68±6.09 (P ¼ 0.0417) after surgery. The mean AHI
changed from 41.2±22.6 to 24.8±20.84, post-operatively. The post-opera-
tive desaturation index (/hr.) and lowest oxygen saturation (%) of the
polysomnography showed statistically significant improvement. No peri-
operative serious complication, immediate postoperative airway obstruc-
tion or massive bleeding occurred in this cohort.
Conclusions: The study demonstrated that TORS-OSA surgery was effec-
tive on intimate and sexual relationships in selected OSA patients who are
unresponsive to conservative OSA therapy.
Acknowledgements: N/A.

ERTUGLIFLOZIN AND INCIDENT OBSTRUCTIVE SLEEP APNEA: AN
ANALYSIS FROM THE VERTIS CV TRIAL

B.S. Wojeck 1, S.E. Inzucchi 1, I.J. Neeland 2, J.P. Mancuso 3, R. Frederich 4, U.
Masiukiewicz 3, N.B. Cater 5, D.K. McGuire 6, C.P. Cannon 7, H.K.
Yaggi 8. 1 Section of Endocrinology, Yale School of Medicine, New Haven,
United States; 2Harrington Heart and Vascular Institute University
Hospitals Cleveland Medical Center and Case Western Reserve University
School of Medicine, Cleveland, United States; 3 Pfizer Inc., Groton, United
States; 4 Pfizer Inc., Collegeville, United States; 5 Pfizer Inc., New York,
United States; 6University of Texas Southwestern Medical Center and
Parkland Health and Hospital System, Dallas, United States;
7Cardiovascular Division, Brigham and Women’s Hospital, Harvard Medical
School, Boston, United States; 8 Section of Pulmonary, Critical Care and
Sleep Medicine, Yale School of Medicine, New Haven, United States

Introduction: Recent data from the EMPA-REG OUTCOME trial suggest
that the sodium-glucose transporter 2 (SGLT2) inhibitor empagliflozin, an
antihyperglycemic medication for the treatment of patients with type 2
diabetes (T2D), may reduce the incidence of obstructive sleep apnea (OSA)
in patients with T2D and cardiovascular (CV) disease [1]. VERTIS CV
(NCT01986881) was the CV outcome trial of the SGLT2 inhibitor ertugli-
flozin [2]. The current post-hoc analysis of VERTIS CV aimed to explore the
effects of ertugliflozin on reported incident OSA.
Materials and methods: In VERTIS CV, patients aged �40 years with T2D
and atherosclerotic CV disease (ASCVD) were randomized (1:1:1) to once-
daily placebo, ertugliflozin 5 or 15 mg. The primary endpoint was the
composite of major adverse CV events. In these exploratory analyses, we
evaluated the impact of ertugliflozin (pooled 5 and 15 mg doses vs. pla-
cebo) on incident OSA. Patients with prevalent OSA at baseline were
excluded. Incident OSA events were based on investigator-reported events
during the trial using the single preferred MedDRA term ‘sleep apnea
syndrome’ which includes the following synonyms: hypopnea syndrome,
OSA syndrome, central sleep apnea syndrome, sleep apnea, OSA hypopnea
syndrome, apnea syndrome, sleep apnea syndrome, sleep apnea syn-
dromes. Kaplan-Meier estimates for the cumulative incidence rates of OSA
in each treatment group were plotted over time for patients without OSA
at baseline. A stratified Cox proportional hazards regression model was
constructed to assess the association between ertugliflozin treatment and
incident OSA with adjustment for age, sex, geographic region, baseline
body mass index (BMI), glycated hemoglobin (HbA1c), and estimated
glomerular filtration rate, and with stratification by enrollment cohort
(before and after protocol amendment).
Results: 8246 patients were enrolled in VERTIS CV, including 7697 (93.3%)
patients without baseline OSA (pooled ertugliflozin: n¼5136; placebo:
n¼2561). Baseline characteristics of patients without a history of OSA at
baseline included: mean age 64.3 years; BMI 31.7 kg/m2; HbA1c 8.2%;
69.2% male; 88.3% White. The mean duration of follow-up was 3.5 years.
The OSA incidence rate was 1.44 per 1000 person-years vs. 2.61 per 1000
person-years among patients treated with ertugliflozin vs. placebo,
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respectively, corresponding to a 48% relative adjusted hazard reduction
(HR 0.52; 95% CI: 0.28-0.96, P¼0.04). The Kaplan-Meier plot showed an
early differentiation in the incidence of OSA with ertugliflozin vs. placebo,
with separation of the curves apparent at Month 6.
Conclusion: In VERTIS CV, the SGLT2 inhibitor ertugliflozin reduced the
incidence of OSA in patients with T2D and ASCVD. These data contribute to
the growing body of literature that SGLT2 inhibitors may have a significant
beneficial impact on OSA.
Acknowledgments: Sponsored by Merck Sharp & Dohme Corp., a sub-
sidiary of Merck& Co., Inc., Kenilworth, NJ, USA in collaborationwith Pfizer
Inc., New York, NY, USA.
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EVALUATION OF SLEEP-DISORDERED BREATHING IN CHILDREN AND
ADOLESCENTS REFERRED TO THE SLEEP WARD OF QAZVIN
CHILDREN'S HOSPITAL DURING 2014-2019

S. Jalilolghadr 1, H. Taherahmadi 2. 1 Professor of Pediatric, sleeps Medicine
Fellowship, Department of Pediatrics, School of Medicine, Children Growth
Research Center Research Institute for Non-communicable Diseases, Qazvin
University of Medical Sciences, Qazvin, Iran, Islamic Republic of; 2Associate
Professor of Pediatrics, Sleep Medicine Fellowship, Department of Pediatrics,
School of Medicine, Clinical Research Development Unit, Qods Hospital,
Qazvin University of Medical Sciences, Qazvin, Iran, Islamic Republic of

Introduction: Polysomnography is a method for examining information
obtained from physiological changes in the body related to sleep and
wakefulness, as well as a gold standard for diagnosing respiratory diseases.
The aim of this study was to diagnose respiratory disorders in children and
adolescents with sleep disorders using polysomnography.
Materials and Methods: In this cross-sectional retrospective study, the
complete data of 112 children and adolescents aged 0-18 years who were
referred to the sleep ward of Qazvin Children's Hospital due to sleep dis-
orders and polysomnography were examined for respiratory disorders. .
The results of polysomnography, prevalence and severity of obstructive
sleep apnea (OSA) in these children were determined.
Results: The most common sleep disorder was restless sleep which was
seen among 68 (60.71%) patients. 104 (92.85%) patients had sleep apnea.
Also 66 (58.92%) patients with Severe OSA syndrome, 19 (16.96%) patients
with moderate OSA syndrome, 14 (12.5%) patients with mild OSA syn-
drome and 5 (4.46%) patients also had central sleep apnea. Also, 88
(78.57%) of the subjects had less than normal sleep efficiency (less than
90%) and 34 (30.35%) had normal and desirable sleep efficiency. Treatment
recommendations for 46 (41.7%) patients, 27 (24.10%) patients and 20
(17.85%) patients, respectively; total adenotonsilectomy, medical therapy
for OSA and non-invasive ventilation (NIV).
Conclusions: OSA was diagnosed in a large number of children in this
study. Therefore, serious attention to informing and educating parents,
and screening for good respiratory disorders and wakefulness in children
seems necessary.

FEASIBILITY OF AMBULATORY BLOOD PRESSURE MONITORING IN THE
PREDICTION OF OBSTRUCTIVE SLEEP APNEA SYNDROME

A. Karpovich 1. 1Anastasia Borel, Department of Internal Medicine II, Grodno,
Belarus

Introduction: In European guidelines for management of arterial hyper-
tension (AH), obstructive sleep apnea syndrome (OSAS) is considered a
common condition that alters the course of this disease. It was found that
nocturnal episodes of apnea are accompanied by significant fluctuations in
blood pressure (BP). There are data confirming the independent role of
OSAS in the pathogenesis of daytime increase in BP. The issue of OSAS
diagnostics is topical due to high costs and availability of poly-
somnography. Thus, designing available OSAS screening techniques is
extremely important. Ambulatory blood pressure monitoring (ABPM) is
widely used in clinical practice, which makes it attractive for the early
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diagnosis of OSAS in asymptomatic individuals. The aim of the study was
to assess the possibility of using ABPM for the selection of individuals at
high risk of OSAS among AH patients.
Materials and Methods: The study involved 67 patients (mean age
48.4±9.2 years) with grade I-II AHwho received standard antihypertensive
therapy with angiotensin-converting enzyme inhibitors as monotherapy
or in combination with a thiazide-like diuretic.
We examined 68 males (72.3%) and 26 females (27.7%). The diagnosis of
OSASwas made using night respiratory polygraphy. The study groups were
formed as follows: group 1 (n¼25) e patients with AH, group 2 (n¼42) e
patients with AH in combination with OSAS. The groups were comparable
in gender composition, duration and degree of AH, and the received
antihypertensive therapy.
Results: The target BP values were achieved in all patients (100%) from
group 1 and in 80% of patients from group 2. Patients in group 2 compared
with patients in group 1 were characterized by higher mean DBP at night
(Avg. 68.0; 73.0] vs 62.0 [59.0; 71.0], p¼0.028), SBP variability during the
day (Var. SBP 16.0 [14.0; 22.0] vs 11.5 [10.5; 15.5], p¼0.024), daytime DBP
variability (Var. DBPd 18.0 [13.0; 20.0] vs 9.5 [8.0; 13.0], p¼0,00017) and at
night (Var. DBPn 12.0 [8.0; 14.0] vs 7.0 [6.0; 10.0], p¼0.025).
The relationship between the studied parameters and the severity of OSAS
was established: Avg. DBPd (r¼0.39; p ¼ 0.030), Var. DBPd (r¼0.57;
p¼0.00013), Var. DBPn (r¼0.37, p¼0.028).
Increased Var. DBPd was found to be a significant predictor of OSAS in
patients with AH (OR¼11.88; 95% CI¼2.11-66.88).
The predictive value of Var. DBPd was analyzed using ROC analysis. If Var.
DBPd value �12 mmHg with a sensitivity of 74.07%, and specificity of
91.67%, the presence of OSAS can be predicted in AH patient. The area
under the curve was 0.87 (95% CI: 0.73-0.96), p<0.0001, which indicates a
good predictive power of the model. The predictive value of a positive
result is 95.24%, the predictive value of a negative result is 64.71%.
Conclusions: Var. DBP value �12 mm Hg possesses a high sensitivity and
specificity for predicting OSAS in AH patients who receive standard anti-
hypertensive therapy. This warrants using the studied ABPM parameter for
the selection of patients requiring polysomnography.

FEASIBILITY OF AMBULATORY BLOOD PRESSURE MONITORING IN THE
PREDICTION OF OBSTRUCTIVE SLEEP APNEA SYNDROME

A. Karpovich 1, V. Shyshko 1, A. Borel 1, A. Pashkovski 2. 1Grodno State
Medical University, Grodno, Belarus; 2City Clinical Hospital No. 2 of
Grodno, Grodno, Belarus

Introduction. In European guidelines for management of arterial hyper-
tension (AH), obstructive sleep apnea syndrome (OSAS) is considered a
common condition that alters the course of this disease. It was found that
nocturnal episodes of apnea are accompanied by significant fluctuations in
blood pressure (BP). There are data confirming the independent role of
OSAS in the pathogenesis of daytime increase in BP. The issue of OSAS
diagnostics is topical due to high costs and availability of poly-
somnography. Thus, designing available OSAS screening techniques is
extremely important. Ambulatory blood pressure monitoring (ABPM) is
widely used in clinical practice, which makes it attractive for the early
diagnosis of OSAS in asymptomatic individuals.
Purpose. To evaluate the feasibility of ABPM for the selection of individuals
at high risk of OSAS among AH patients.
Material and methods. The study involved 67 patients (mean age
48.4±9.2 years) with grade I-II AHwho received standard antihypertensive
therapy with angiotensin-converting enzyme inhibitors as monotherapy
or in combination with a thiazide-like diuretic.
We examined 68 males (72.3%) and 26 females (27.7%). The diagnosis of
OSASwas made using night respiratory polygraphy. The study groups were
formed as follows: group 1 (n¼25) e patients with AH, group 2 (n¼42) e
patients with AH in combination with OSAS. The groups were comparable
in gender composition, duration and degree of AH, and the received
antihypertensive therapy.
Results. The target BP values were achieved in all patients (100%) from
group 1 and in 80% of patients from group 2. Patients in group 2 compared
with patients in group 1 were characterized by higher mean DBP at night
(Avg. 68.0; 73.0] vs 62.0 [59.0; 71.0], p¼0.028), SBP variability during the
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day (Var. SBP 16.0 [14.0; 22.0] vs 11.5 [10.5; 15.5], p¼0.024), daytime DBP
variability (Var. DBPd 18.0 [13.0; 20.0] vs 9.5 [8.0; 13.0], p¼0,00017) and at
night (Var. DBPn 12.0 [8.0; 14.0] vs 7.0 [6.0; 10.0], p¼0.025).
The relationship between the studied parameters and the severity of OSAS
was established: Avg. DBPd (r¼0.39; p ¼ 0.030), Var. DBPd (r¼0.57;
p¼0.00013), Var. DBPn (r¼0.37, p¼0.028).
Increased Var. DBPd was found to be a significant predictor of OSAS in
patients with AH (OR¼11.88; 95% CI¼2.11-66.88).
The predictive value of Var. DBPd was analyzed using ROC analysis. If Var.
DBPd value �12 mmHg with a sensitivity of 74.07%, and specificity of
91.67%, the presence of OSAS can be predicted in AH patient. The area
under the curve was 0.87 (95% CI: 0.73-0.96), p<0.0001, which indicates a
good predictive power of the model. The predictive value of a positive
result is 95.24%, the predictive value of a negative result is 64.71%.
Conclusion. Var. DBP value �12 mm Hg possesses a high sensitivity and
specificity for predicting OSAS in AH patients who receive standard anti-
hypertensive therapy. This warrants using the studied ABPM parameter for
the selection of patients requiring polysomnography.

FEASIBILITY OF TRANSCATHETER CAVAL VALVE IMPLANTATION TO
IMPROVE SLEEP-DISORDERED BREATHING IN PATIENTS WITH SEVERE
TRICUSPID REGURGITATIONdA PILOT STUDY

Y. Wang 1, R. Branco 2, T. Penzel 3, C. Sch€obel 4. 1Charit�e Universit€atsmedizin
Berlin Campus Charite Mitte, Sleep Medicine Center Berlin, Berlin, Germany;
2Charit�e Universit€atsmedizin Berlin Campus Charite Mitte, Berlin, Germany;
3Charit�e Universit€atsmedizin Berlin Campus Charite Mitte, Sleep Medicine
Center, Berlin, Germany; 4Universit€atsmedizin Essen, Ruhrlandklinik -
Westdeutsches Lungenzentrum am Universit€atsklinikum Essen GmbH,
Essen, Germany

Introduction: Chronic heart failure (CHF) is a growing problemwhich can
affect over 25 million people in the world. The prevalence of heart failure
in developed countries is generally around 1-2% and more than 10% in
patients above 70 years. Caval valve implantation (CAVI) has been evalu-
ated as an inoperable treatment option for patients with severe symp-
tomatic tricuspid regurgitation (TR). The aim of our study is to study the
effect of CAVI on sleep disorder breathing (SDB) in patients with right heart
failure and TR.
Materials and Methods:Twenty right heart failure patients with severe
symptomatic TR were enrolled. These patients underwent ApneaLink,
echocardiography, cardiopulmonary exercise (CPET), and laboratory
testing. This study was single-center and nonblinded.
Results: After CAVI, there were no significant changes in sleep parameters,
echocardiographic variables, laboratory tests, lung function, and CPET.
Conclusions: In conclusion, these data may suggest that CAVI have no
effect on SDB; but additional follow-up fully powered studies with
appropriate statistical analyses are required.
Acknowledgements: We thanked Professor Thomas Penzel and Professor
Christoph Sch€obel for contributing to coordinating this project. Youmeng
Wang was financially supported by the China Scholarship Council (CSC) for
her MD study in Sleep Medicine Center, Charit�e Universit€atsmedizin. The
CSC had no role in the design or conduct of this research.

GENDER AND MENOPAUSAL STATUS CORRELATE WITH SLEEP SURGERY
OUTCOME

N. Taheri 1, Y.J. Hong 1, M. Abdelwahab 1, A. Huang 1, T. Fleury 1, K. Lee 2, S.
Liu 1. 1 Stanford University School of Medicine, Otolaryngology, Stanford,
United States; 2University of the Pacific, Orthodontics, San Francisco,
United States

Introduction: With recognized anatomic and physiological differences
between males and females, it is critical to describe outcomes of sleep
surgery with respect to gender. The objective of this study is to compare
the subjective and objective outcomes of phase I sleep surgery with
respect to gender and age.
Materials & Methods: This was a retrospective review of adult subjects
who presented to a single center for surgical evaluation of OSA from
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January 2019 to June 2021. Only subjects undergoing phase I surgery
(turbinate reduction, septoplasty, nasal valve surgery, DOME, tonsillec-
tomy, preservation palatopharyngoplasty, tongue base reduction, genio-
glossus advancement, and upper airway stimulation), who also had
complete pre and post-operative PSG data were included. Objective
measures were post operative apnea hypopnea index (AHI), oxygen
desaturation index (ODI), and lowest oxygen saturations (LOS). Subjective
outcomes include Epworth Sleepiness Scale (ESS), and Nasal Obstruction
and Septoplasty Effectiveness (NOSE) questionnaires. The groups were
matched for age and pre-operative BMI.
Results: Twenty-six subjects met inclusion criteria, of which 12 were fe-
male and 13 were males. Of the females 5 were post-menopausal. The
average male pre-operative AHI, ODI, lowest SpO2, and ESS were 34.4±
28.7, 30.2±28.3, 80.7±6.6, and 10.3±5.6 respectively. Pre-operative values
for females were, 31.9±19.2, 18.47±20.4, 82.8±8.4, and 12.5±4.8 respec-
tively. The average AHI reduction in males was 25.5± 29.1, and for females
it was 8.3±21.0 (p¼0.042). Specific to post-menopausal females, Average
AHI reduction was -8.3± 14.4 and 20.2±16.6 for pre-menopausal females
(p¼0.01). The average ESS reduction in males was 3.1±3.2 (p¼0.22) and for
females 5.5±5.4 (p¼0.001).
Conclusions: In this cohort, pre-menopausal women have higher objec-
tive surgical success rate (Sher’s criteria) after phase I surgery as compared
to post-menopausal women. Men respond more favorably than women to
phase I surgery based on AHI reduction, but not with ESS. Gender and
menopause status are important factors in evaluating efficacy of sleep
surgery.
Acknowledgements: Nil

HEART RATE RESPONSE AND SLEEP APNEA SPECIFIC HYPOXIC BURDEN
TO APNEAS AND HYPOPNEAS PREDICTS INCIDENT ATRIAL
FIBRILLATION IN MODERATE TO SEVERE OBSTRUCTIVE SLEEP APNEA

G. Labarca 1, Y. Kwon 2, D. Vena 1, S. Sands 1, L. Messineo 1, L. Gell 1, D.
White 1, S. Redline 1, A. Wellman 1, A. Azarbarzin 1. 1Brigham and
Women's Hospital, Sleep Medicine, Boston, United States; 2University of
Washington, Cardiology, Seattle, United States

Introduction:Obstructive Sleep Apnea (OSA) is associated with an
increased risk of atrial fibrillation (Afib). Recent studies have shown that
OSA is a heterogeneous disorder and conventional indices of OSA severity
are limited for risk stratification. We have recently shown that the OSA-
related cardiovascular risk is associated with an elevated pulse rate
response to apneas and hypopneas during sleep (DHR) and high levels of
the Sleep Apnea Specific Hypoxic Burden (SASHB). Here, we sought to test
the association of DHR and SASHB with incident Afib in individuals with
moderate to severe OSA (Apnea-hypopnea index (AHI) >¼15 events/h).
Materials and Methods: In this study, we included individuals from the
Sleep Heart Health Study (SHHS) with no history of both Afib and coronary
heart disease with an AHI>¼15 events/h at baseline. As described previ-
ously, the pulse signal from baseline sleep studies was used to calculate
DHR and SASHB. DHR was defined as the difference between a maximum
pulse rate during a subject-specific search window (search window
extended from the pre-event minimum to the post-event minimum of the
event-related, ensemble-averaged pulse rate) and an event-related mini-
mum pulse rate (the minimum pulse rate during apneas/hypopneas) and
SASHB was defined as the "area under the SpO2 curve". Incident Afib was
determined using a 12-lead electrocardiogram recorded during SHHS visit
2 or by adjudication of medical records by the parent cohort at any time
between SHHS visit 1 and visit 2 (~4 years). The adjusted odds ratios of
incident Afib was determined using a multivariable logistic regression
model adjusted by age, gender, race, body mass index, smoking, and
alcohol usage at baseline.
Results: A total of 1,106 participants with moderate to severe OSA were
included in the analysis. During the follow-up period, 131 (11.8%) partici-
pants developed incident Afib. Every 1SD increase in DHR was associated
with an adjusted odds ratio (OR) of 1.24 [95% CI: 1.01 - 1.51] (p-val-
ue¼0.03); Every 1SD increase in SASHB, OR 1.21 [95% CI: 1.01 - 1.44](p-
value¼0.03)) for incident Afib. Conversely, every 1SD increase in AHI was
not associated with an increased risk of incident Afib, OR 1.08 [95% CI: 0.87
- 1.32](p-value¼0.47).
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Conclusions: In individuals with moderate to severe OSA, elevated heart
rate response to apneas and hypopneas and SASHB were associated with
incident Afib. Prioritizing OSA treatment for individuals with moderate to
severe OSA who exhibit elevated DHR and SASHB may prevent incident
Afib and reduce the risk of stroke.

HIGH-RISK OF OBSTRUCTIVE SLEEP APNEA AMONG PATIENTS WITH
ATRIAL FIBRILLATION

B. Khassawneh 1, A.-H. Al-Mistarehi 2, M. Ennab 1, A. Almegdadi 2, R. Bany
Ata 1, H. Shawer 1, R.K. Jadallah 1, S. Alrawashdeh 1, R. Ibdah 1. 1 Jordan
University of Science and Technology, Internal Medicine, Irbid, Jordan;
2 Jordan University of Science and Technology, Public Health and Family
Medicine, Irbid, Jordan

Introduction: Obstructive sleep apnea (OSA) is a common sleep breathing
disorder and is prevalent among patients with cardiovascular disease.
Atrial fibrillation (AF) represents the most prevalent cardiac arrhythmia
with significant morbidity and mortality. This study aims to elucidate the
association between these two common disorders
Materials and Methods: We conducted a case-control study, including
patients diagnosed with AF and subjects without past or current AF who
visited cardiology clinics. The OSA symptoms were assessed using the
Berlin questionnaire, a validated tool to stratify the participants into “low-
risk” or “high-risk” for OSA. Also, the demographic characteristics of par-
ticipants and their comorbidities were collected during the interview.
Results: A total of 460 participants, 160 with AF and 300 without AF, were
included in this study. Their mean age (SD) was 61.4 (11.1) years, ranging
from 22 to 92 years, 262 (57.0%) were men, and 162 (35.2%) were current
smokers. Both groups were similar in age, gender, body mass index (BMI),
and smoking (p>0.05). The proportion of participants with high-risk for
OSAwas higher among patients with AF (76.3%) than the controlled group
(24.7%) (p<0.001). The binary logistic regression model shows a significant
association between AF and OSA after adjustment for relevant con-
founders, with an adjusted odds ratio of 5.48 (95% CI 2.74 to 10.95,
p<0.001). Among the AF group, those with high-risk for OSA were older,
with a mean (SD) age of 64.5 (11.7) than those with low-risk for OSA (53.9
(12.8)), (p<0.001). Patients with AF and high-risk for OSAwere likely more
likely to be men, obese, and smokers compared to those with low-risk for
OSA (p< 0.05). Compared to AF patients with low-risk for OSA, those with
high risk for OSA had a higher prevalence of HTN, dyslipidemia, DM, HF,
(p<0.001).
Conclusions: The study findings shed light on a significant association
between OSA and AF independent of traditional OSA risk factors. Further
investigations will be required to define the pathophysiological connection
between these two diseases.

HYPOGLOSSAL NERVE STIMULATION AND OXYGEN THERAPY: AN
EFFECTIVE COMBINED TREATMENT FOR EMERGENT CENTRAL SLEEP
APNEA

A. Beharry 1, V. Salati 1, R. Heinzer 2, S. Chatelain 3, K. Lambercy 4. 1CHUV,
Oto-rhino-laryngology, Lausanne, Switzerland; 2CHUV, Sleep lab, Lausanne,
Switzerland; 3CHUV, Oral and Maxillofacial Surgery, Lausanne,
Switzerland; 4CHUV, Oto-rhino-laryngology, Head and neck surgery,
Lausanne, Switzerland

Introduction: Hypoglossal nerve stimulation (HNS) is an alternative
treatment for obstructive sleep apnea (OSA) in case of failure of conven-
tional treatment by continuous positive airway pressure (CPAP) and
mandibular advancement device (MAD). Treatment-emergent central
sleep apnea (TECSA) arising under CPAP or MAD is a well-known entitybut
few cases have been described in relation to HNS. We report the case of
two TESCA arising under HNS, that resolved with a combined treatment of
oxygen therapy (OT).
Materials and Methods: We report the cases of 2 women of respectively
74- and 63-year-old known for a severe OSAwith a failure of conventional
treatment with CPAP and MAD.
Results: The control PSG after oxygen supplementation showed a
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significant decrease in both the obstructive and central events. The apnea/
hypopnea index (AHI) decreased from 36.8/hour to 8.4/h and 81.6/h to 8.3/
h respectively. The central apnea decreased from 10.7/h to 1/hand from
1.4/h to 0 respectively.
Conclusions: The development of central apnea after HNS is not well
documented in the literature. With a combined treatment of HNS and OT,
we observed an objective improvement of the sleep disorder and of the
quality of sleep, which can be explained by stabilization of the retro control
respiratory loop gain.
Acknowledgements: Beharry Avinasha ; Salati Victoriaa ; Heinzer Raphaelc

; Chatelain Sibylleb ; Lambercy Karmaa

ICHOSA (INTRA CEREBRAL HEMORRAGE AND OBSTRUCTIVE SLEEP
APNEA) PROJECT: FIRST RESULTS

L. Picchetto 1, F. Pizza 2, G. Bigliardi 1, L. Giacobazzi 1, M. Dell'Acqua 1, L.
Vandelli 1, L. Ciolli 1, G. Vandelli 1, F. Rosafio 1, R. Ricceri 1, C. Galli 1, F.
Vitetta 1, A. Zini 2, S. Meletti 1, G. Plazzi 2. 1UNIMORE-OCSAE-AOU
POLICLINICO DI MODENA, NEUROSCIENCES-STROKE UNIT, Modena, Italy;
2UNIBO ALMAMATER, NEUROSCIENCES, Bologna, Italy

Introduction: OSAS can impair ischemic stroke risk especially by alter-
ation of intracranial pressure, blood flow, glucose metabolism, athero-
genesis, blood coagulation, cardiac arrhythmia and arterial hypertension,
determining a worse functional outcome. In OSA patients arterial hyper-
tension(AH) is related to drug-resistance and modification in nocturnal
blood pressure profile. About OSA and ICH few data are available in liter-
ature, most anecdotal. We can speculate that OSA can affect on ICH by AH.
Materials andMethods:We sought to test whether suspected OSA ismore
prevalent in ICH group than in controls. In order to limit potential con-
founding variables associated with acute ICH, we tested by Berlin Ques-
tionnaire (BQ) and Epworth Sleepiness Scale (ESS) referring to the previous
3 months before ICH 111 ICH patients consecutively referred to Modena
Stroke Unit and matched by sex, age, BMI and Charlson Comorbidity Index
(CCI) with 111 ischemic stroke patients and 111 controls. Secondarily, we
tried to assess if OSA in ICH could affect on functional outcome (mRS).
Results: In ICH patients we found BQ positivity in 30,6% vs 25,2% in
ischemic stroke patients vs 13,5% in controls (p 0.01). Moreover BQ positive
ICH patients had more disability, mortality, length of recovery, AH, drug
resistance hypertension and nocturnal blood pressure profile alteration,
especially non dipper pattern, than BQ negative ICH.
Conclusions: The results suggest that OSA could be considered a risk factor
and a negative prognostic factor in ICH patients, as described before in
ischemic stroke patients. This fenomena probably is related to blood
pressure alteration caused by sleep breathing disorder.
References: -Obstructive sleep apnea syndrome. A probably cause of
therapy refractory hypertension in intracerebral hemorrhage. Wessendorf
et al. Nervenarzt.1999. -Obstructive sleep apnea is frequent in patients
with hypertensive ICH and is related to perihematoma edema. Pontes-
Neto et al. Cerebrovasc Des. 2009.

IDENTIFYING THE SITE AND PATTERN OF PHARYNGEAL COLLAPSE
USING POLYSOMNOGRAPHIC AIRFLOW SHAPES

S. Op de Beeck 1,2,3, D. Vena 4, D. Mann 5, A. Azarbarzin 4, L. Gell 4, E. Van de
Perck 1,2, R.M. Alex 4, M. Dieltjens 1,2, M. Willemen 3, J. Verbraecken 3,6, A.
Wellman 4, O.M. Vanderveken 1,2,3, S.A. Sands 4. 1University of Antwerp,
Translational Neurosciences, Faculty of Medicine and Health Sciences,
Wilrijk, Belgium; 2Antwerp University Hospital, Department of ENT, head
and neck surgery, Edegem, Belgium; 3Antwerp University Hospital,
Multidisciplinary Sleep Disorders Centre, Edegem, Belgium; 4Brigham and
Women's Hospital and Harvard Medical School, Division of Sleep and
Circadian Disorders, Boston, United States; 5University of Queensland,
School of Information Technology and Electrical Engineering, Brisbane,
Australia; 6University of Antwerp, LEMP, Faculty of Medicine and Health
Sciences, Wilrijk, Belgium

Introduction: The site and pattern of pharyngeal collapse have clear im-
plications for efficacy of non-CPAP therapies for obstructive sleep apnea
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(OSA), but are currently not directly recognizable using polysomnography.
Notably, patients with complete concentric collapse at the palate (CCCp) or
lateral wall collapse during drug-induced sleep endoscopy (DISE) respond
less favorably to hypoglossal nerve stimulation or oral appliance therapy
than patients with tongue-base collapse. Multiple small endoscopy studies
have now demonstrated that the airflow shape profile as measured during
endoscopy reflects the upper airway site and pattern of collapse, yet no
large study has utilized a full polysomnography to provide predictive
insight into these characteristics of collapse measured separately via DISE.
Materials and Methods: Retrospective cohort analysis identified 181 pa-
tients with both polysomnography and DISE results. Six simplified flow-
shape characteristics were identified as candidate interpretable predictors
of CCCp (primary outcome variable, N¼42/181), including negative-effort
dependence (scoopiness), inspiratory skewness, and peak flow in early
inspiration. Mean values for each characteristic during hypopnea breaths
provided representative values for each patient. Multivariable logistic
regression modelling combined the six characteristics to predict the site of
collapse. Odds ratios for true CCCp between predicted subgroups were
quantified before and after leave-one-out cross-validation. Partial collapse
categories were excluded from primary analyses (N¼9 for concentric
palate). Secondary analysis examined complete lateral wall-, tongue-base-,
or epiglottic- collapse.
Results: In multivariable regression, CCCp was associated with all six
characteristics, notably greater scoopiness (b¼17.4±3.8 per SD (0.14),
p<0.0001), skewness (b¼14.0±5.3 per SD (0.12), p¼0.009), and early
inspiratory peak flow (b¼11.3±6.7 per SD (0.08), p¼0.003) compared to
patients without concentric palatal collapse (pseudo-R2¼0.20, model-
P¼0.0039). Odds ratios [95%CI] for CCCp in predicted CCCp vs. predicted
non-CCCp were 9.8 [4.0-23.8] before and 3.0 [1.4-6.1] after cross-valida-
tion. Analysis using separate training (N¼86) and validation (N¼86) yiel-
ded similar results (OR¼3.1 [1.1-8.3]). Results were upheld after
adjustment for baseline AHI and body mass index as existing predictors.
Separate cross-validatedmodels using the same flow-shape characteristics
provided promising prediction of complete lateral wall- (N¼53, cross-
validated OR¼4.6[2.1-10.2]), tongue-base- (N¼64, OR¼2.1[1.1-4.2]) and
epiglottic- (N¼30, OR¼2.6[1.2-5.8]) collapse. Characteristics between
CCCp and lateral walls were similar (scoopy, left skewed), and diametri-
cally opposed to tongue-base and epiglottic characteristics. An exploratory
model discriminated between CCCp or complete lateral wall collapse
(N¼31) vs. complete tongue-base or epiglottic collapse (N¼41, total N¼72,
OR¼4.3[1.6-11.8] after cross-validation, pseudo-R2¼0.33).
Conclusions: Polysomnographic flow shape analysis holds promise for
non-invasive recognition of the pharyngeal site and pattern of collapse
without the need to perform DISE. Characteristics are similar between
patients with CCCp and lateral wall obstruction, but clearly different from
those with tongue-base or epiglottic obstruction. Considering the latter
subgroup is best suited to therapies advancing the tongue or mandible,
airflow shape characteristics may provide insight into the success/failure
of site-specific OSA therapies.

IMPACT OF SLEEP DISORDERED BREATHING ON PSYCHOSOCIAL STRESS
FACTORS OF PATIENTS COMPLAINING OF PAIN WITHIN OROFACIAL
REGION: PRELIMINARY REPORT

I. Santos 1, D. Ettlin 2, I. Rocha 3,1, M. Meira e Cruz 1,4,5,6. 1Centro
Cardiovascular da Universidade de Lisboa, Lisbon School of Medicine, Sleep
Unit, Lisbon, Portugal; 2University of Zurich, Center of Dental Medicine,
Zurich, Switzerland; 3Centro Cardiovascular da Universidade de Lisboa,
Cardiovascular Autonomic Function Lab 1649-028, Portugal; 4 European
Sleep Center, Lisbon, Portugal; 5 Faculdade S~ao Leopoldo Mandic,
Neuroimune Pain Interface Lab, Campinas, Brazil; 6 International Center of
Clinical Sleep Medicine and Research, Bahiana School of Medicine and
Public Health, Salvador, Brazil

Introduction: Sleep-related breathing disorders (SRBD)is the most com-
mon group of sleep disorders and a major public health concern.
Obstructive sleep apnea (OSA) is the most prevalent, ranging from 9% to
38% in the general population. OSA is associated with several physiological
changes, including intermittent hypoxia, sympathetic activation, sleep
fragmentation and metabolic dysregulation. Persistent snoring is also part
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of this group, with a controversial impact on health and a reported prev-
alence ranging from 10% to 60% in the absence of OSA. A growing body of
work has demonstrated that OSA and habitual snoring are associated with
cognitive, behavioural and psychosocial problems, thus negatively influ-
encing patient’s quality of life. This can be extended to several clinical
populations, such as patients experiencing orofacial pain or disconfort and
therefore compromise therapeutic outcomes. The goal of this work was to
explore associations between the respiratory distress caused by self-re-
ported sleep breathing conditions and psychometric variables as in-
dicators of psychosocial stress and associated wellbeing using data
extracted from the WISE platform.
Material and Methods: In this cross-sectional study with 415 patients
seeking care at the orofacial pain unit of University of Zurich, Switzerland),
the sample was characterized from a demographic perspective, of the
presence of self-reported sleep-disordered breathing and its relation with
psychometric variables obtained through validated questionnaires for the
swiss populations, namely IPQ, DCQ, GAD-7, IEQ, PCS, PHQ-4, PHQ-9 e
PHQ-Str. The effect of confounders such as gender, age, BMI, typical pain
intensity and employment status on the psychometric evaluations was
also analysed. For all analyses, the statistical significance was set at p �
0.05.
Results: From the patients who responded to the screening question
“During the last 4 weeks, how much have you been bothered by any of the
following problems: snoring/apnea during sleep?” (N¼415), most were fe-
male (N¼57; 62.6%) and more than half were 40-59 years old (N¼49;
53.9%). Most patients reporting snoring or sleep apnea were workers
(N¼56; 61.5%) and retired people reported the second highest prevalence
(N¼15; 16.5%), reflecting the underlying factor of age. For all the assessed
domains (depression, anxiety, injustice experience, illness perception,
dysmorphic concern, distress and pain-related catastrophizing), the per-
centage of patients reaching a clinically relevant score was higher for the
group with self-reported respiratory distress, except for dysmorphic
concern. Concerning the multiple regression analyses performed, the key
finding was that respiratory distress was positively associated with all
domains except dysmorphic concern, being a statistically significant pre-
dictor of GAD-7, IEQ and PHQ-4. For all analyses, the statistical significance
was set at p � 0.05.
Conclusion: Our study has important practical implications as they
highlight the importance of assessing sleep variables in clinical evalua-
tions. Even though weworked with a subjective assessment of snoring and
sleep apnea, the findings herein presented support the relation described
in previous epidemiologic studies, which have consistently demonstrated
that sleep disordered breathing is associated with depression and anxiety
symptoms. In this particular sample of patients complaining from pain
within the orofacial region this could be evenmore important and strongly
affect prognosis.

IMPROVING CPAP COMPLIANCE: TRANSCUTANEOUS NASAL VALVE
STABILIZATION

A. Huang 1, M. Abdelwahab 1, R. Capasso 1, S. Liu 1, F. Oliveira 2. 1 Stanford
University, Otolaryngology, Stanford, United States; 2 Stanford University,
Stanford, United States

Introduction: CPAP compliance poses a tremendous challenge in the non-
surgical management of obstructive sleep apnea. Nasal obstruction con-
tributes greatly to this, and surgical intervention to improve nasal
breathing can therefore be the difference in treatment efficacy. Nasal valve
collapse is a common cause of obstruction and is the area of maximum
resistance in the upper airway. The dynamic collapse of the upper lateral
cartilage during inhalation contributes to the development of symptoms
related to nasal obstruction, and is one of the anatomical regions to
address when considering surgical correction of nasal obstruction. We
describe a transcutaneous approach to nasal valve stabilization and pre-
sent preliminary outcomes post operatively regarding effects on CPAP use,
as well as evaluating functional and cosmetic outcomes using validated
outcomes such as Standardized Cosmesis and Health Nasal Outcome Sur-
vey (SCHNOS), Nasal Obstruction Symptoms Evaluation (NOSE) score, and
also the Lateral Wall Insufficiency (LWI) scoring system. SCHNOS is a
validated outcome measure that evaluates both function/obstruction
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(SCHNOS-O) and nasal cosmesis (SCHNOS-C)
Methods: A retrospective chart review of patient was completed from 5/1/
2021 to 7/25/21 for patients with nasal obstruction associated with valve
collapse with or without septal deviation and turbinate hypertrophy. Pre
and post operative SCHNOS, LWI grading system scores, and NOSE scores
were obtained, as well as evaluating CPAP usage before and after surgery.
Results: 20 patients met inclusion criteria. The mean score for SCHNOS-O
and SCHNOS-C decreased from 65 to 25 (p<.05) and 15 to 10 (p<.05)
respectfully. The mean score for NOSE decreased from 55 to 15 (p<.03) and
the mean decrease in LWI was from 1.8 to 0.4 (P<.02). All patients found
CPAP to be less intrusive post operatively with higher reported usage rates.
Conclusion: For patients with nasal valve collapse, a transcutaneous
approach to stabilize the nasal valve can be utilized to stabilize the upper
lateral cartilage. This minimally invasive but highly effective surgery im-
proves nasal function and CPAP adherencewithout altering the cosmesis of
the nose.

IMPROVING POSITIVE AIRWAY PRESSURE THERAPY ADHERENCE WITH
COGNITIVE-BEHAVIORAL INTERVENTIONS: A META-ANALYSIS

M. Sforza 1, J.M. Bertone 1, A. Salibba 2, A. Scarpellino 2, V. Castronovo 3, L.
Ferini Strambi 1, A. Galbiati 1. 1Vita-Salute San Raffaele University,
Neuroscience, Milan, Italy; 2Vita-Salute San Raffaele University, Milan,
Italy; 3Hospital San Raffaele, Milan, Italy

Introduction: The first-line treatment of obstructive sleep apnea (OSA) is
positive airway pressure therapy (PAP). However, patient adherence with
PAP therapy is a critical aspect in the management of OSA. Indeed, poor
adherence, ranging between 23% to 89%, hinders the effectiveness of
treatment and increases risk of mortality. Non-pharmacological in-
terventions are promising for promoting adherence to PAP therapy. The
aim of our meta-analysis is to quantify the efficacy of Psychoeducation,
Behavioral, and Cognitive-Behavioral interventions on PAP adherence in
OSA patients through a meta-analysis.
Materials and Methods: A systematic search of the relevant literature was
performed by three independent researchers in Pubmed, Psychinfo,
Cinhal, Embase, Scopus, and Medline up to April 2021. We include Ran-
domized Controlled Trial (RCT) with Psychoeducation, Behavioral, and
Cognitive-Behavioral interventions in order to improve positive airway
pressure adherence, in OSA patients. The publication bias has been eval-
uated qualitatively following Cochrane Collaboration guidelines, more-
over, abstracts conference have been searched in special issues of the most
relevant journals in the field. The classical meta-analysis model was esti-
mated using Hedges method. PAP adherence (i.e. mean of PAP usage in
hours per night) was the principal outcome, and the follow-up duration
(FU, i.e. time between baseline and the final evaluation) was used as co-
variate in the model.
Results: 47 RCT were selected (N intervention¼3571; N controls¼3537).
Psychoeducational (EDU) interventions were proposed in 32 RCT studies
(N intervention¼1878; N controls¼1814), and the results suggest that the
EDU interventions’ effects on PAP adherence is medium (RE model d¼0.56,
Cl 0.18-0.93). 10 RCT administered Behavioral (BEH) intervention to 1462
OSA patients compared with 1493 controls, and the meta-analysis showed
adherence improvement with a medium intervention’s effect (RE model
d¼0.44, Cl 0.20-0.67). Cognitive-Behavioral interventions (CBT) were
proposed in 5 RCT studies (N intervention¼231; N controls¼230), and the
results displayed a medium-large CBT interventions’ effect (RE model
d¼0.69, Cl 0.16-1.22). No effect of follow-up durationwas found in all three
models.
Conclusions: This meta-analysis provides evidence of a medium to large
positive effect of Psychoeducation, Behavioral, and Cognitive-Behavioral
interventions compared to the control group, on PAP adherence in OSA
patients. CBT therapy on PAP adherence seems to lead to most benefits in
terms of treatment adherence.
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INCIDENCE AND RISK FACTORS OF CHRONIC OPIOID USE AFTER SLEEP
APNEA SURGERY

M. Abdelwahab 1, S. Marques 1, J. Howard 1, C. Olds 1, S.Y. Liu 1, R.
Capasso 1. 1 stanford university, Stanford, United States

Introduction: The opioid crisis is an ongoing health problem and financial
burden in the US, with surgeons being the second highest prescriber of
opioids. Amongst obstructive sleep apnea (OSA) subjects undergoing
surgery, there’s a paucity of data on the patterns of perioperative opioid
prescription and its sequelae.
The aim of the study is to assess the prevalence and risk factors of
persistent, prolonged and inappropriate use of postoperative opioids after
sleep apnea surgical procedures.
Materials and Methods: Using the IBM MarketScan Commercial and
Medicare Supplemental research database, subjects who underwent
different sleep surgery procedures (UPPP, multilevel soft tissue surgery
and skeletal surgery) between January 1, 2007, and December 31, 2015,
were identified. Subjects under 18 years old, had no insurance coverage 1
before and after the surgical procedure, had an additional anesthesia event
in the year following surgery, and filled an opioid prescription within the
year prior to surgery were excluded.
Main outcomes and measures: Opioid prescription patterns in the im-
mediate postoperative period. Outcomes included rates of persistent
opioid use (prescriptions filled 90-180 days postoperatively), rates of
prolonged opioid use (prescriptions filled 181-365 days postoperatively)
and inappropriate opioid use (prescriptions exceeding 100 MME). Evalu-
ated variables comprised of patient demographics, surgical procedure
category, and pertinent comorbidities.
Results: A total of 10,766 surgical procedures met inclusion criteria. The
most common surgical procedure was multilevel surgical procedures with
UPPP accounting for 51.4%. There was a trend of increased rates of peri-
operative opioid prescription.
On multivariable logistic regression analysis, perioperative opioid pre-
scription and smoking were independent risk factors for inappropriate
opioid use (OR¼ 31.51, p<0.001; OR¼ 1.41, p¼0.016 respectively). Opioid
prescription and hypertension were independent risk factors for contin-
uous persistent opioid use (OR¼37.8, p<0.001, OR¼1.38, p¼0.008). Peri-
operative opioid prescription, and previous opioid dependence diagnosis,
smoking and male gender were associated with continuous prolonged
opioid use (OR¼73.1, 8.13, 1.95, 1.55, respectively; p<0.001, 0.020, 0.024,
0.032, respectively).
Conclusions: Perioperative opioid prescription is an independent risk
factor for persistent, prolonged and inappropriate opioid prescription after
OSA subjects undergoing sleep surgery.
Acknowledgements:

INDEPENDENT PREDICTORS OF LONG-TERM MORTALITY OF PATIENTS
WITH MODERATE TO SEVERE SLEEP WITH REDUCED LEFT
VENTRICULAR EJECTION FRACTION AFTER MYOCARDIAL INFARCTION

O. Ludka 1, R. Stepanova 2, T. Kara 3. 1University Hospital Brno and Masaryk
University Brno, Brno, Czech Republic; 2Biostatistic Institute, Brno, Czech
Republic; 3Mayo Clinic, Division of Cardiovascular Diseases, Department of
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Introduction: Sleep apnea (SA) has a high prevalence in patients after
myocardial infarction (MI). While SA might be a modifiable risk factor,
recent data suggest that SA is severely underdiagnosed in patients afterMI.
There is a limited evidence about long-term prognosis of patients with
moderate to severe sleep apnea with reduced left ventricular ejection
fraction (REF) after MI. We therefore prospectively investigated the
prognosis.
Materials and Methods: We prospectively studied 782 consecutive
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patients admitted to the hospital with the diagnosis of acute MI. The study
was conducted in two tertiary care institutions, where primary percuta-
neous coronary intervention (PCI) is the standard of care in the treatment
of acute MI. All subjects underwent sleep evaluations using a portable
diagnostic device after at least 48 hours post-admission, provided they
were in stable condition. Patients were followed for median follow-up of
44 months.
Results: Almost all patients (98%) underwent urgent coronary angiog-
raphy and 91% of patients underwent primary PCI. 175 (22.4%) patients had
technically inadequate limited sleep studies (less than 4 h recording time
or inability to score study due to excessive artifact). We therefore analyzed
the data from 607 patients who had good quality sleep study records. SA
was present in 63% of patients afterMIwith PEF and in 72% of patients with
REF (LVEF < 45%), p¼0.05. Moderate to severe SA was present in 33.1% of
patients after MI. There was a higher total mortality in REF (21.7%) than in
PEF (10.6%) patients after MI in the group of moderate to severe SA
(p¼0.033). Independent predictors of mortality according to the multi-
variate analysis were type 2 diabetes mellitus (OR 5.003, 95% CI 1.968 to
12.717, p¼0.001), history of previous MI (OR 4.633, 95% CI 1.832 to 11.718,
p¼0.001), age (OR 2.326, 95% CI 1.417 to 3.819, p¼0.001) and apnea index
(OR 1.216, 95% CI 1.023 to 1.445, p¼0.027).
Conclusions: MI patients with moderate to severe SA and left ventricular
systolic dysfunction had worse long-term prognosis than those with pre-
served systolic function and independent predictors of long-term mor-
tality are type 2 diabetes mellitus, history of previous MI, age and apnea
index.

INSULIN RESISTANCE, OBSTRUCTIVE SLEEP APNEA PHENOTYPES, AND
RESPONSE TO CPAP TREATMENT IN ADULTS WITH CORONARY
ARTERY DISEASE

Y. Celik 1, Y. Peker 1,2,3. 1Koc University, Koc University Research Center for
Translational Medicine (KUTTAM), Istanbul, Turkey; 2University of
Gothenburg, Sahlgrenska Academy, Department of Molecular and Clinical
Medicine, Gothenburg, Sweden; 3University of Pittsburgh School of
Medicine, Division of Pulmonary, Allergy, and Critical Care Medicine,
Pittsburgh, United States

Introduction: We addressed the relationship between insulin resistance
and obstructive sleep apnea (OSA) phenotypes in adults with coronary
artery disease (CAD), and response to treatment with continuous positive
airway pressure (CPAP) after 12 months.
Materials and Methods: This was a secondary analysis of the RICCADSA
trial, conducted in Sweden between 2005 and 2013. For the current pro-
tocol, 392 nondiabetic CAD patients (297 with OSA [apnea-hypopnea in-
dex [AHI]�15/h on cardiorespiratory polygraphy, and 95 with no-OSA
[AHI] <5/h) within six months after revascularization were included. OSA
patients were analyzed in two groups: Nonsleepy (Epworth Sleepiness
Scale [ESS] score<10; n¼182) vs sleepy (ESS�10; n¼115). The nonsleepy
OSA group was randomized to CPAP (n¼88) or no-CPAP (n¼94), and the
sleepy OSA patients were offered CPAP. Homeostasis model assessment of
insulin resistance (HOMA-IR) was calculated from fasting blood glucose
and insulin levels, and categorized in tertiles in order to define the upper
tertile as insulin resistance at baseline.
Results: The HOMA-IR values ranged from 0.26 to 34.44 (median 1.9), and
the upper tertile was �2.47. In all, 24.2% of CAD patients with no-OSA,
33.5% of nonsleepy OSA, and 40.9% of sleepy OSA (p¼0.039) had insulin
resistance based on the categorization of the entire cohort. Compared to
no-OSA, nonsleepy OSA phenotype was associated with the highest tertile
of HOMA-IR with an odds ratio (OR) 1.83, 95% confidence interval (CI) 1.01-
3.34; p¼0.047), and sleepy OSA with an OR 2.05 (%95 CI 1.01-3.81;
p¼0.024), adjusted for age and gender. The associations were no longer
significant when body-mass-index (BMI) was entered into the model. At
12-month follow-up, there was a significant decline in the HOMA-IR
values in all subgroups with the highest magnitude among the sleepy OSA
phenotype. There was no correlation with CPAP adherence in the adjusted
multivariate models. Improvement in the HOMA-IR values were deter-
mined by age, sex and weight change at the follow-up.
Conclusions: There was a significant association between OSA and insulin
resistance, which was more prominent among the patients with the sleepy
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phenotype in this nondiabetic CAD cohort. However, these associations
were dependent on BMI, and there was a significant improvement in in-
sulin resistance over time following revascularization, which was unre-
lated to CPAP treatment.
Clinical trial registration: Registered with www.clinicaltrials.gov
(NCT00519597).
Funding: Swedish Research Council, Swedish Heart-Lung Foundation, and
ResMed Foundation.

INTERDISCIPLINARY WEIGHT LOSS AND LIFESTYLE INTERVENTION FOR
OBSTRUCTIVE SLEEP APNOEA: THE INTERAPNEA RANDOMISED
CONTROLLED TRIAL
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Introduction:Obesity is the leading attributable cause of obstructive sleep
apnoea (OSA); however, the effects of weight loss and lifestyle in-
terventions on OSA and comorbidities still remain uncertain. We sought to
determine the efficacy of an interdisciplinary weight loss and lifestyle
intervention on OSA and comorbidities among adults with overweight/
obesity and moderate-to-severe OSA.
Materials and Methods: The INTERAPNEA study was a randomised, par-
allel-group, open-label trial conducted at the University of Granada
(Granada, Spain). Men aged 18-65 years with overweight/obesity and
moderate-to-severe OSA treated with continuous positive airway pressure
(CPAP) were recruited from a hospital-based referral centre (Hospital
Universitario Virgen de las Nieves, Granada, Spain) and randomly assigned
to usual-care (i.e., CPAP), or an eight-week weight loss and lifestyle
intervention combined with usual-care. The primary endpoint was the
change in the apnoea-hypopnoea index (AHI). Secondary endpoints
comprised changes in other OSA sleep-related outcomes; body weight and
composition; cardiometabolic risk; and health-related quality of life. The
trial is registered with ClinicalTrials.gov (NCT03851653).
Results: Out of the 89 participants who underwent randomization (mean
[±SD] age, 54±8 years; mean AHI, 41±22 events/hr), 49 were randomly
assigned to the control group and 40 to the intervention group, from April
2019 to October 2020. The intervention group had a greater reduction in
AHI (51% reduction; change in AHI, -21.2; 95% confidence interval, -25.4 to
-16.9) than the control group (2.5; -2.0 to 6.9) at intervention endpoint,
with a mean between-group difference of -23.6 events/hr (-28.7 to -18.5).
At 6 months after intervention, the reduction in AHI in the intervention
group was of 57%, with a mean between-group difference of -23.0 events/
hr (-28.4 to -17.4). In the intervention group, 45% of participants no longer
required CPAP at intervention endpoint; 15% attaining complete OSA
remission. At 6 months after intervention, complete remission of OSA was
attained by 29% of participants; 62% no longer requiring CPAP therapy.
Greater improvements in body weight and composition, cardiometabolic
risk, and health-related quality of life were also found in the intervention
group as compared with the control group. No serious adverse events were
reported.
Conclusions: An interdisciplinary weight loss and lifestyle intervention
involving adults with CPAP-treated moderate-to-severe OSA resulted in
clinically meaningful and sustainable improvements not only in OSA
severity and comorbidities but also in health-related quality of life. Given
the high prevalence of OSA, its complex and reciprocal interaction with
obesity, and the fact that both conditions are readily treatable through an
integrated behavioural intervention, health-care providers and policy-
makers should, at the very least, consider this approach as a central
strategy to comprehensively address the staggering impact of OSA on the
health and welfare of our society.
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INVESTIGATING VALUED ATTRIBUTES OF OSA CARE PATHWAY FROM
THE PERSPECTIVE OF PATIENT AND HIGH-RISK INDIVIDUALS: A
DISCRETE CHOICE EXPERIMENT

A. Natsky 1,2, A. Vakulin 3,2,4, C.L. Chai Coetzer 3,2,5, B.
Kaambwa 1,2. 1 Flinders University, Health Economics, Bedford Park,
Australia; 2 Flinders University, National Centre for Sleep Health Services
Research, Bedford Park, Australia; 3 Flinders University, Adelaide Institute
for Sleep Health, Bedford Park, Australia; 4Woolcock Institute of Medical
Research, Sleep and Circadian Research Group, Sydney, Australia;
5 Southern Adelaide Local Health Network SA Health, Respiratory and Sleep
Services, Bedford Park, Australia

Introduction: The current health care system is challenged with a large
and rising demand for obstructive sleep apnoea (OSA) services. A paradigm
shift in OSA management is required to incorporate the preferences of the
end-users into the novel design of care pathways, including those with
formally diagnosed patients and individuals at high risk of OSA. Under-
standing the preferences of existing and potential patients can help opti-
mise the development of innovative OSA management pathways. Previous
studies have examined the preferences of patients, yet these studies only
focused on OSA therapies and management. Less is known regarding
different attributes that construct the comprehensive OSA care pathways.
This study aimed to provide empirical evidence of the values and prefer-
ences of individuals diagnosed with OSA and high-risk populations
regarding their prioritisation of the distinct OSA care pathways at the
stages of diagnosis, treatment and ongoing care.
Materials and Methods: A discrete choice experiment (DCE) was under-
taken to capture the preferences of patients with an established diagnosis
of OSA (n¼421) and those undiagnosed but at high risk of having OSA
(n¼1033). The DCE questionnaire was integrated into a cross-sectional
web-based survey which gathered information on demographics, OSA
diagnosis status and symptoms, patient satisfaction, treatment motiva-
tions, options and compliance, general health and quality of life measured
using EQ-5D-5L and FOSQ-10. Participants were adults �18 years of age
recruited from an online panel in October 2019. The DCE approach used
mixed logit regression models to determine preferences relating to eight
salient features of the OSA management pathway, i.e. initial assessment,
setting and diagnosis costs, waiting times, diagnostic test results inter-
pretation, treatment options, provider of ongoing care and frequency of
follow up visits.
Results: The findings indicate that all eight attributes investigated were
statistically significant factors for respondents. Generally, both groups
preferred low diagnostic costs, fewer follow-up visits, minimum waiting
time for sleep study results, and sleep specialists to recommend treatment
and as ongoing care providers. Distinct variation was found in all other
attributes. Results from the Swait-Louviere test indicated that the data
from ‘undiagnosed, high-risk OSA’ and ‘diagnosed with OSA’ groups
cannot be pooled. Management of OSA in primary care was acceptable to
both groups and was the most preferred option by the high-risk group for
sleep study testing and ongoing care provision.
Conclusions: This study provides important insights into the character-
istics of the OSA care pathway that are most valued by OSA diagnosed and
undiagnosed, high-risk groups. Given the substantial unmet demand for
OSA services due, in part, to the scarcity of sleep specialists, sharing the
burden with primary care and utilising community-based management
models can broaden access to sleep study testing and expedite OSA
diagnosis and therapy. The DCE results offer a promising approach for
systematic incorporation of patients and high-risk groups preferences into
the future design and delivery of care pathways for OSA management.
Acknowledgements: The authors thank the Clinical Research Excellence
(CRE) group of the Adelaide Institute for Sleep Health for the support in
collecting the data.
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INVESTIGATION OF THE PREVALENCE OF OBSTRUCTIVE SLEEP APNEA
SYNDROME IN PATIENTS WITH SUBCLINICAL HYPOTHYROIDISM

A. Gencer 1, E. Atahan 1, B. Mutlu 1. 1 Istanbul University-Cerrahpasa,
Cerrahpasa Medical Faculty, Pulmonary Diseases, Istanbul, Turkey

Introduction: It is known that hypothyroidism contributes to the patho-
physiology of Obstructive Sleep Apnea Syndrome (OSAS) and these two
diseases are related. It is thought that the prevalence of OSAS may also
increase in subclinical hypothyroidism. Although subclinical hypothy-
roidism in OSAS patients has been investigated in many studies, only a few
studies have been performed on the prevalence of OSAS in patients with
subclinical hypothyroidism. The aim of this study is to determine the
prevalence of OSAS in the study group with, and the control group without
the diagnosis of subclinical hypothyroidism and to compare these two
groups in terms of demographic characteristics, chronic diseases, and
especially polysomnographic data.
Materials and Methods:A total of 120 patients were included in the study,
and divided into two groups according to the diagnosis of subclinical hy-
pothyroidism. A study group consisting of 60 patients with newly diag-
nosed subclinical hypothyroidism and a control group of 60 patients with
normal thyroid functions were formed. Demographic, anthropometric,
polysomnography data, and Epworth sleepiness scale scores of the pa-
tients were recorded and compared.
Results: Distribution of genders, mean ages, chronic diseases, body mass
indexes, neck circumferences, and Epworth sleepiness scale scores of both
groups were similar. Any significant difference in the prevalence and
severity of OSAS was not detected in the patient group compared to the
control group. A significant difference was found in the nocturnal desa-
turation and oxygen desaturation indexes of the group with subclinical
hypothyroidism with obstructive sleep apnea compared to the control
group.
Conclusions: This study showed that there was no increase in OSAS
prevalence in patients with subclinical hypothyroidism, but demonstrated
that nocturnal desaturation was significantly increased in OSAS patients
diagnosed with subclinical hypothyroidism. It is thought that the diagnosis
and treatment of OSAS in these patients may be important in preventing
cardiovascular complications associated with nocturnal hypoxemia.
Acknowledgements: AE conceived the study. The protocol was designed
by MB and AE, in collaboration. Patient inclusion and data collection were
performed by GA. Statistical analyses were done and analyzed by GA and
AE. The first draft of the manuscript was written by GA. All authors
contributed to the study with a considerable critical review of the manu-
script and approval of the final version.

IPOSSIA INTERMITTENTE NOTTURNA E FRAMMENTAZIONE DEL
SONNO: DUPLICE MECCANISMO DI NEURODEGENERAZIONE?
SINDROME DELLE APNEE OSTRUTTIVE DEL SONNO E DISTURBO DA
MOVIMENTI PERIODICI DEGLI ARTI A CONFRONTO

M. Fernandes 1, A. Chiaravalloti 2,3, N. Manfredi 1, F. Placidi 1,4, M.
Nuccetelli 5, F. Izzi 4, R. Camedda 2, S. Bernardini 5, O. Schillaci 2,3, N.B.
Mercuri 1,4,6, C. Liguori 4,1. 1Universit�a degli Studi di "Tor Vergata",
Dipartimento di Medicina dei Sistemi, Roma, Italy; 2Universit�a degli Studi
di "Tor Vergata", Dipartimento di Biomedicina e Prevenzione, Roma, Italy;
3 IRCCS Neuromed, Pozzilli, Italy; 4Universit�a degli Studi di "Tor Vergata",
UOC Neurologia, Roma, Italy; 5Universit�a degli Studi di "Tor Vergata",
Dipartimento di Biochimica Clinica e Biologia Molecolare, Roma, Italy;
6 IRCSS Fondazione Santa Lucia, Roma, Italy

Introduzione: Studi recenti hanno dimostrato che i disturbi del sonno
possono essere considerati un fattore di rischio per il deterioramento
cognitivo e che la riduzione della qualit�a e della quantit�a del sonno not-
turno potrebbe modificare sia il metabolismo cerebrale che alterare le
concentrazioni di biomarcatori liquorali di neurodegenerazione. Questo
studio ha l’obiettivo di valutare il sonno, i biomarcatori liquorali, e il
metabolismo del glucosio cerebrale in pazienti affetti da sindrome delle
apnee ostruttive del sonno (OSAS) e in pazienti affetti da disturbo da
movimenti periodici degli arti (PLMD), confrontandoli con un gruppo di
soggetti di controllo.
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Metodi: I pazienti affetti da OSAS e da PLMD sono stati sottoposti a
tomografia a emissione di positroni con 18F-fluoro-2-deossi-D-glucosio
(PET 18F-FDG), polisonnografia e puntura lombare per quantificare i livelli
liquorali di b-amiloide42 (Ab42), tau totale e tau fosforilata. Tutti i pazienti
sono stati confrontati con controlli, non affetti da disturbi del sonno o da
patologie neurodegenerative.
Risultati: Sono stati inclusi 20 pazienti affetti da OSAS, 12 pazienti con
PLMD e 15 controlli. Si documenta che la qualit�a del sonno e la struttura del
sonno sono alterate sia nei pazienti OSAS che nei PLMD rispetto ai con-
trolli. I pazienti OSAS e PLMD hanno mostrato livelli di Ab42 più bassi
rispetto ai controlli. I pazienti OSAS hanno mostrato un aumento signi-
ficativo della captazione di glucosio nelle regioni temporo-frontali e del
cervelletto, nonch�e un ridotto consumo di glucosio nelle regioni temporo-
parietali rispetto ai controlli. I pazienti con PLMD hanno mostrato un
aumento del consumo di glucosio a livello del giro paraippocampale sin-
istro e nel caudato sinistro rispetto ai controlli.
Conclusioni: L’alterazione del sonno notturno e l'ipossia notturna presenti
nei pazienti affetti da OSAS, più che l’esclusiva frammentazione del sonno
presente nei pazienti con PLMD, sono state associate all'alterazione della
Ab42 liquorale e del metabolismo glucidico cerebrale. In particolare, si �e
osservata la riduzione dei livelli liquorali di Ab42 e l’alterazione della
captazione cerebrale di glucosio in aree cruciali per la neuro-
degenerazione, come la corteccia temporale, che tendono a modificarsi
patologicamente in maniera precoce, evidenziando il ruolo dei disturbi del
sonno nella possibile genesi di processi neurodegenerativi tipici della
Malattia di Alzheimer.

IS OBSTRUCTIVE SLEEP APNEA A RISK FACTOR FOR SEVERE ACUTE
RESPIRATORY SYNDROME CORONAVIRUS 2 INFECTION?

E. Torun Parmaksız 1, E. Parmaksız 2. 1 Sancaktepe Şehit Prof.Dr. _Ilhan Varank
Training and Research Hospital, Chest diseases, _Istanbul, Turkey; 2Kartal Dr
Lütfi Kırdar City Hospital, Nephrology, Istanbul, Turkey

Introduction: Coronavirus Disease 2019(COVID-19) and obstructive sleep
apnea(OSA) share many demographic characteristics and comorbidities.
We aimed to evaluate the prevalence of severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2)infection in patients diagnosed with OSA and
the effect of OSA on the severity of the infection in these patients.
Materials and Methods: In this retrospective observational study, the
records of cases who had polysomnography(PSG) confirmed OSA in the
last five years were reviewed. OSA was diagnosed using overnight PSG.
Whether the subjects have been tested for SARS-CoV-2 with PCR and the
test results were recorded. The electronic medical records were queried for
the results of the SARS CoV-2 polymerase-chain-reaction(PCR) tests in this
population. For patients with positive tests, the demographic data, PSG
results, clinical, laboratory, and radiological findings of COVID-19 were
recorded. Comorbidities were ascertained by ICD-10-CM coding and
medical record data. A case of Covid-19 was defined by a positive result on
a PCR assay of a specimen collected on a nasopharyngeal swab.
Results: Our analysis included 1317 OSA patients diagnosed by PSG. A
review of the medical records demonstrated that 51 patients have been
tested for SARS-CoV-2 with PCR. The reasons for testing were suspicion of
infection, contact tracing, scanning before hospital admission or inter-
ventional procedures, or screening for travel. We identified 14 patients
with positive PCR results for SARS-CoV-2. The mean age of the 14 patients
was 48.9 ± 12.1 years. The majority of the patients were male (n¼13, 93%).
The mean BMI was 29.7 ± 2.4 kg/m2. Eight(57%) cases had mild OSA,
three(21%) had moderate OSA, and three(21%) had severe OSA. Three cases
were asymptomatic. Main complaints were chest pain(n¼6, 43%),
fever(n¼5, 36%), fatigue(n¼3, 21%), cough(n¼3, 21%), shortness of
breath(n¼3, 21%), loss of taste and smell(n¼2,14%), and diarrhea(n¼1, 7 %).
Two patients(14%) had DM and two (14%) had hypertension. Two pa-
tients(14%) did not need radiological evaluation. Others underwent
computed tomography(CT) scanning; normal CT findings was observed in
six cases(43%); involvement was unilateral in three cases(21%) and bilat-
eral in three (21%) cases. The mean percentage of oxygen saturation was
97.4±3.0(90-99) on initial evaluation. All the patients underwent outpa-
tient treatment and no hospital or intensive care unit(ICU) admission,
progression to respiratory failure or mortality was observed.
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Conclusions:We have observed that the prevalence of COVID-19, the need
for hospitalization, and progression to respiratory failure, namely severe
infection did not seem to increase in OSA patients. In our large OSA pop-
ulation, no hospital admission or death occurred due to COVID-19. In
conclusion, our results provide some initial data regarding COVID-19 risk
in a large OSA population. We demonstrated that OSA can not be consid-
ered as one of the underlyingmedical conditions predisposing to increased
risk or poor outcome in COVID-19. Poor COVID-19 related prognosis, if
exists, may be attributed to other risk factors or comorbidities accompa-
nying OSA

LATE-ONSET CONGENITAL CENTRAL HYPOVENTILATION SYNDROME :A
CASE WITH RET GENE MUTATION

P. Wang 1, Y. Huang 1, J. Ma 1. 1Ruijin Hospital, Shanghai Jiao Tong University
School of Medicine, Department of Neurology, Shanghai, China

Introduction: Congenital central hypoventilation syndrome (CCHS) usu-
ally occurs in the neonatal period, with an incidence rate of about one in
200000. It has obvious family aggregation and inheritance characteristics,
and 90% are related to PHOX2B gene mutations. We summarized the
clinical characteristics of a male patient diagnosed as CCHS in adulth-
ood.The purpose of this study was to explore the relationship between the
RET proto-oncogene point mutation and the onset of congenital central
hypoventilation syndrome.
Materials and Methods: With the consent of the patient and his families,
the peripheral venous blood of the patient and his parents was collected to
extract the genome, and the whole-exon sequence and PHOX2B gene
sequencing were performed. We summarized the clinical data and mo-
lecular genetic results, analyzed the relationship between genotype and
clinical phenotype for the better diagnostic, follow-up and prognosis.
Results: The patient developed nocturnal sleep hypopnea, with hypox-
emia and hypercapnia since childhood (10 years old), and was finally
diagnosed in adults. After the patient admitted to the hospital, relevant
examinations were completed.According to the clinical manifestation of
hypoxemia and hypercapnia during sleep, it was considered as congenital
central hypoventilation syndrome. He was given ventilator-assisted
ventilation during sleep, and the symptoms improved.The auxiliary ex-
amination excluded the primary heart, lung, brain, neuromuscular and
metabolic diseases.PSG results suggested hypopnea syndrome with
moderate hypoxemia. At the same time, he was diagnosed as moyamoya
disease by digital subtraction angiography. PHOX2B and the whole-exon
gene sequencing showed that the patient and his mother both have a
heterozygous mutation in exon 12 of RET gene (c.2246g > C) and a het-
erozygous mutation in exon 60 of RNF213 gene(c.14429g > A ); the pa-
tient's father has nomutations of the RETgene or RNF213 gene. None of the
three have found any mutations in the PHOX2B gene. His mother's cranial
vascular magnetic resonance also showed symptoms of moyamoya dis-
ease, but have no clinical manifestations of congenital central hypo-
ventilation syndrome or congenital Hirschsprung disease (HSCR).
Conclusions: In this case, we report a case of congenital central hypo-
ventilation syndrome with a new RET gene mutation site c.2246g > C
(p.R749T) and the patient also has RNF213 gene mutation which caused
moyamoya disease.
Acknowledgements:We would like to thank the patient and his parents
who participated in this study and provided their blood samples for
research.

MANAGEMENT OF COMORBID INSOMNIA AND SLEEP APNEA WITH
MANDIBULAR ADVANCEMENT DEVICES: FIRST RESULTS FROM A
MULTI-CENTRIC CASE-CONTROL STUDY ON THE THERAPEUTIC
OUTCOMES

M. Meira e Cruz 1,2,3,4, L. Giannasi 5, M. Machado 6, I.P. Manetta 7, P. Mayoral
Sanz 8. 1Centro Cardiovascular da Universidade de Lisboa, Lisbon School of
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Introduction: Comorbid insomnia and Sleep Apnea (COMISA) frequently
interact potentiating several health problems. For instance, COMISA was
showed to increase the risk of cardiometabolic disorders when compared
with each isolated condition in different settings. Other outcomes as
cognitive impairment and quality of life measures are also negatively
impacted by this comorbid condition in face of its single components. On
the other hand, therapeutic compliance was shown to be affected in pa-
tients indicated for CPAP therapy because of respiratory disturbances and
this is even worse when insomnia and respiratory disturbance co-occur
therefore compromising treatment response. Meanwhile there is no
studies on the effect of Mandibular Advancement Devices (MADs) in
COMISA patients even though this option promote compliance in other
clinical scenarios (eg. obstructive sleep apnea).This study aimed to
objectively assess treatment outcomes in COMISA adult patients treated
with MADs and compare it .
Materials and Methods: Patients with isolated Obstructive Sleep Apnea
(OSA) (n¼35; 51,4% males) and COMISA as defined by OSA+ Sleep Laten-
cy>30min (n¼31; 58,1% males) derived from 4 different centers (Portugal,
Spain and Brazil) and were treated with MAD for their sleep disordered
breathing being retrospectively compared regarding major clinical and
polysomnographic outcomes.
Results: OSA and COMISA groups didn't differ neither regarding age
(50,8±12,1 vs 54,8±8,1; p¼0,12), Body Mass Index (25,8±3,1Kg/m2; p¼0,9)
or pre-treatment Apnea Hypopnea Index - AHI (26,9 ev/h±14,4 vs 25,2 ev/
h±10,6; p¼0,6). Post-treatment AHI remained slightly higher and above
the normal threshold in COMISA group (6,4 ev/h±6,9) while achieving
normal levels (<5/h) in OSA group (3,7 ev/h±3,2); p¼0,04. Sleep latency
significantly improved from 63,6±46 min to 22,8±20,8 min; p¼0,001 in
COMISA group without changes in OSA group.
Conclusions: To our knowledge, this is the first study showing that MAD
can be an effective tool for managing COMISA patients with significant
impact on both respiratory and insomnia related therapeutic outcomes.
Furthermore, the different responses of COMISA versus OSA patients to
MAD regarding AHI and sleep onset insomnia improvement supports the
need of better phenotyping this frequent comorbid condition.

MANDIBULAR MOVEMENTS ARE A RELIABLE NONINVASIVE
ALTERNATIVE TO ESOPHAGEAL PRESSURE FOR MEASURING
RESPIRATORY EFFORT IN PATIENTS WITH SLEEP APNEA SYNDROME

J.-B. Martinot 1,2, N.-N. Le-Dong 3, V. Cuthbert 1, N. Coumans 1, R.
Tamisier 4, A. Malhotra 5, J.-L. P�epin 4. 1 Sleep Laboratory, CHU Universit�e
Catholique de Louvain (UCL) Namur Site Sainte-Elisabeth, Namur, Belgium;
2 Institute of Experimental and Clinical Research, UCL Bruxelles Woluwe,
Brussels, Belgium; 3 Sunrise, Namur, Belgium; 4HP2 Laboratory, Inserm
U1042, University Grenoble Alpes, Grenoble, France; 5University of
California San Diego, La Jolla, United States

Introduction: Differentiation between obstructive and central apneas and
hypopneas requires quantitative measurement of respiratory effort (RE)
using esophageal pressure (PES), which is rarely implemented. This study
investigated whether the sleep mandibular movements (MM) signal
recordedwith a tri-axial chin sensor (Sunrise, Namur, Belgium) is a reliable
surrogate of PES in patients with suspected obstructive sleep apnea (OSA).
Materials and methods: In-laboratory polysomnography (PSG) with PES
and concurrent MM monitoring was performed. PSGs were scored
manually using AASM 2012 rules. Data blocks (n¼8042) were randomly
sampled during normal breathing (NB), obstructive or central apnea/
hypopnea (OA/OH/CA/CH), respiratory effort-related arousal (RERA), and
mixed apnea (MxA). Analyses were: evaluation of the similarity and linear
correlation between PES and MM using the longest common subsequence
(LCSS) algorithm and Pearson’s coefficient; description of signal ampli-
tudes; estimation of the marginal effect for crossing from NB to a respi-
ratory disturbance for a given change in MM signal using a mixed linear-
regression.
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Results: Participants (n¼38) had mild to severe OSA (median AH index
28.9/h; median arousal index 23.2/h). MM showed a high level of syn-
chronization with concurrent PES signals. Distribution of gyroscope MM
signal amplitude differed significantly between event types: median (95%
confidence interval) values of 0.60 (0.17e2.43) for CA, 0.83 (0.23e4.71) for
CH, 1.93 (0.54e5.57) for MxA, 3.23 (0.72e18.09) for OH, and 6.42
(0.88e26.81) units for OA. Mixed regression indicated that crossing from
NB to central events would decrease gyroscope MM signal amplitude by
e1.23 (CH) and e2.04 (CA) units, while obstructive events would increase
gyroscope MM signal amplitude by +3.27 (OH) and +6.79 (OA) units (all
p<10-6).
Conclusion: In OSA patients, MM signals facilitated the measurement of
specific levels of RE associated with obstructive, central or mixed apneas
and/or hypopneas. A high degree of similarity was observed with the PES
gold-standard signal.

MAXILLARY EXPANSION FOLLOWED BY MAXILLOMANDIBULAR
ADVANCEMENT: INDICATIONS AND EARLY OUTCOMES

A. Huang 1, M. Abdelwahab 1, S. Poomkonsarn 2, A. Hong 1, A. Yoon 1, S.
Liu 1. 1 Stanford University, Stanford, United States; 2Rajavithi Hospital,
Bangkok, Thailand

Introduction: Skeletal surgery addresses certain anatomic deficiencies in
patients with obstructive sleep apnea. Specifically, patients with narrow
high arched palates, mandibular deficiencies, concentric collapse of the
velum, or lateral pharyngeal wall instability are phenotypes best treated
with either maxillary expansion or maxillomandibular (MMA) surgery.
These interventions decrease nasal resistance, prevent posterior tongue
displacement, and stabilize key airway musculature to prevent collapse
during sleep. The purpose of this study is to evaluate the outcomes of
patients undergoing both maxillary expansion followed by MMA.
Methods: A retrospective chart review of patients was completed from 7/
1/2014 to 7/1/2021 for patients with OSA associated with maxillary
transverse deficiency and maxillomandibular deficiencies. Pre and post-
operative AHI, RDI, ODI, lowest O2 saturation, ESS, and NOSE were
analyzed
Results: 38 patients met inclusion criteria. The mean age at time of surgery
was 35 ± 9.7 and the BMI 28.7 ± 5.95. The mean pre-op AHI, ODI, RDI was
35.3 ± 23.6, 29.8 ± 22.7, and 36.5 ± 24.7 respectively. The lowest oxygen
saturation was 82.4 ± 9.5. The average pre-op ESS and NOSE were 9.37 ±
5.8 and 11.8 ± 7.5 respectively. Following DOME, the AHI, ODI, RDI was 14.8
± 15.7, 9.82 ± 6.01(p<0.065) and 19.7 ± 13.3 (p<0.065) respectively. The
lowest O2 post-DOME was 87.75 ± 5.44 (p<0.199). Following both DOME
and MMA, the AHI, ODI, RDI was 12.33 ± 13.73 (P<0.004), 9.31 ± 8.56
(p<0.027) and 10.1 ± 3.46 (p<0.064) respectively. The lowest O2 post-
DOME and MMA was 88.14 ± 2.85 (p<0.002)
Conclusions: For OSA patients with narrow high arched palate, maxillary
expansion followed by maxillomandibular advancement is a predictable
sequence to achieving treatment success. Following skeletal surgery, pa-
tients can expect decrease in AHI, ODI, and RDI, as well as improvements in
daytime symptoms for both sleepiness and nasal obstruction.

NEUROANATOMICAL CORRELATES OF RESPIRATORY EVENT DURATION
IN OLDER ADULTS WITH UNTREATED SLEEP APNEA

R. Sommer 1, L. Yu 2, A. Buchman 2, K. Arfanakis 2,3,4, D. Bennett 2, A.
Lim 1. 1 Sunnybrook Health Sciences Centre, Division of Neurology,
Department of Medicine, Toronto, Canada; 2Rush University, Rush
Alzheimer Disease Center and Department of Neurological Sciences,
Chicago, United States; 3Rush University Medical Center, Department of
Diagnostic Radiology and Nuclear Medicine, Chicago, United States;
4 Illinois Institute of Technology, Department of Biomedical Engineering,
Chicago, United States

Introduction: Sleep apnea is common in older adults and associated with
adverse clinical outcomes including cognitive impairment and cerebro-
vascular disease. Of the many physiological dimensions of sleep apnea,
apnea-hypopnea event duration, an indicator of arousal threshold, has
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been reported to be particularly strongly associated with both cardiovas-
cular outcomes and mortality. However, there are few data concerning the
neuroanatomical correlates of respiratory event duration in older adults. In
this study, we hypothesized that the duration of respiratory events is
associated with differences in regional brain volumes.
Methods: We studied 223 community-dwelling older adults from the
RushMemory and Aging Project (mean [SD] age 83.3 [6.7] years; 28%male)
with untreated sleep apnea (AHI>5) with hypoxia. We assessed sleep
apnea physiology using the WatchPAT device (Itamar Medical) and
computed the mean duration of desaturation events. We used multiple
linear regression models to relate this to 68 (34 per hemisphere) regional
cortical and 20 subcortical grey matter volumes as the outcomes, assessed
by magnetic resonance imaging, parcellated using Freesurfer.
Results: Shorter mean event duration, indicative of a lower arousal
threshold, was associated with lower volume of the left pars triangularis
[Estimate ¼ 10.79; SE ¼ 3.09; p < 0.001; FDR ¼ 0.05] and fusiform gyrus
[Estimate ¼ 23.68; SE ¼ 7.17; p ¼ 0.001; FDR ¼ 0.05], in models adjusted
for age, sex, years of education, and intracranial volume (ICV). In additional
analyses, these associations remained significant when we controlled for
other measures of sleep apnea severity (AHI, ODI, mean SaO2) and po-
tential confounders (BMI, dementia, stroke, vascular risk factors and
diseases)
Conclusion: In older adults with sleep apnea, a lower arousal threshold, as
measured by a shorter desaturation duration, is associated with lower
volumes in the left pars triangularis and fusiform gyrus. This data suggest
that atrophy of these areas may be either a consequence of or contributor
to a low arousal threshold in older adults with sleep apnea.

NEWLY DIAGNOSED OBSTRUCTIVE SLEEP APNEA IN COVID-19
PNEUMONIA PATIENTS: PROSPECTIVE ANALYSIS FROM A DEDICATED
OUTPATIENT SETTING POST-HOSPITALIZATION - PRELIMINARY
RESULTS

V. Cl�erigo 1, A. Alfaiate 1, L. Fernandes 1, D. Noivo 1, S. Sousa 1, P.
Duarte 1. 1 Pulmonology Department, S~ao Bernardo Hospital, Setúbal
Hospital Center, Setúbal, Portugal

Introduction: COVID-19 is a multisystem disease associated with a rele-
vant symptomatic burden after acute infection. However, newly diagnosed
obstructive sleep apnea (OSA) data remains largely understudied, mainly
after hospital discharge in symptomatic patients. Previous reports have
presented diverging prevalence of OSA in COVID-19 pneumonia patients
post-hospitalization, but it is increasingly recognized that it can be an
extraordinarily high rate. STOP-BANG is a validated questionnaire for
screening of outpatients for OSA, with some studies showing a sensitivity
as high as 90% for detecting OSA, in different global regions. We aim to
evaluate if STOP-BANG questionnaire can be useful as a screening tool for
OSA in COVID-19 pneumonia patients post-hospitalization, validating it
with ambulatory polysomnography.
Materials and methods: We performed a prospective observational study
of 389 consecutive patients admitted to Pulmonology Post-COVID-19
Consultation between 05/2020 and 12/2021, according to the Consultation
Protocol. Clinical data, including sleep symptoms were extracted. All pa-
tients were screened with STOP-BANG questionnaire. Patients with pre-
vious OSA diagnosis were excluded (14; 3.6%). One-hundred and twenty-
six (32.4%) patients with high risk of OSA were proposed to overnight
polysomnography using Nox-T3, and 53 (42.1%) patients already concluded
the examination. Correlations were made between clinical symptoms,
STOP-BANG score and OSA severity, according to Apnea hypopnea index
(AHI).
Results: OSA was diagnosed in 49 (92.5%) of the patients submitted to the
examination. Median age was 60 years (range: 28 to 76 years) and the
majority was male (36; 73.5%). Fatigue during daytime and snoring were
the most common complaints. Our cohort had a high prevalence of
vascular risk factors (Arterial hypertension 61.2%; Dyslipidemia 20.4%;
Diabetes mellitus 12.2%). 10.2% were overweight (BMI>25) and 71.4% were
obese (BMI>30).
Median STOP-BANG score was 5 (IQR 4-5). Eighteen patients (36.7%) had
an AHI between 5 and 15, indicating mild OSA. Eighteen patients (36.7%)
had an AHI of 15 to 30, indicating moderate OSA, whereas 13 patients
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(26.5%) had signs of severe OSA (AHI of �30). We found that STOP-BANG
score �3 did show a positive correlation with the presence of OSA.
Conclusions: Our preliminary and real-life data results support the
requirement to implement a Pulmonology Post-COVID-19 Consultation
that includes the use of sleep questionnaires on a regular basis. STOP-
BANG questionnaire is highly predictive of the presence of OSA in COVID-
19 pneumonia patients post-hospitalization. A possible high rate of un-
diagnosed OSA in this population may be an explanation for the frequent
and persistent symptomatic burden, namely fatigue symptoms. This is one
of the largest cohorts of COVID-19 pneumonia patients post-hospitaliza-
tion in an outpatient setting submitted to OSA screening. Several findings
diverge from previous literature which emphasizes the need for further
prospective studies.

NEW TREATMENTS FOR CENTRAL SLEEP APNOEA IN HEART FAILURE:
SAMPLE SIZE REQUIRED TO DETECT A SAFETY SIGNAL

A.V. Benjafield 1, H. Woehrle 2, E. Vettorazzi 3, K. Wegscheider 3, A.K.
Simonds 4, M.R. Cowie 5. on behalf of the SERVE-HF Steering
Committee1ResMed Science Center, Sydney, Australia; 2 Sleep and
Ventilation Center Blaubeuren, Respiratory Center Ulm, Ulm, Germany;
3Department of Medical Biometry and Epidemiology, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany; 4Royal Brompton and
Harefield Hospital, Guys and St Thomas NHS Foundation Trust, Sleep and
Ventilation Unit, London, United Kingdom; 5Royal Brompton Hospital and
Faculty of Lifesciences & Medicine, King’s College London, London, United
Kingdom

Introduction: Central sleep apnoea (CSA) and Cheyne-Stokes respiration
(CSR) are common patterns of sleep-disordered breathing in patients who
have heart failure with reduced ejection fraction (HFrEF). The prevalence
of CSA/CSR in this population is approximately 25e40%, and this increases
in parallel with heart failure severity. In addition, CSA/CSR is an inde-
pendent risk marker for poor prognosis and death in patients with heart
failure. This provides a sound rationale for the treatment of CSA/CSR in
HFrEF patients. However, the large, randomised controlled Treatment of
Sleep-Disordered Breathing with Predominant Central Sleep Apnoea by
Adaptive Servo Ventilation in Patients with Heart Failure (SERVE-HF) trial
was neutral for the primary combined endpoint and unexpectedly showed
an increased mortality risk (all-cause and cardiovascular) in patients
randomized to adaptive servo ventilation (ASV). Therefore, the safety of
new treatments targeting CSA/CSR in patients with HFrEF is an important
topic. To help better inform the design of future studies evaluating ther-
apies for CSA in patients with HFrEF, this analysis determined the number
of events and sample sizes required to detect a between-group difference
in all-cause mortality.
Materials and Methods: Data from the SERVE-HF study were used in
sample size calculations, which were performed using the R-package rpact
in R version 4.0.2 (R Core Team 2020). The control group event rate was
0.093 events/year and the assumed true hazard ratio (HR) for all-cause
death in the treatment versus control group was 1.28, with an accrual time
of 5 years and a minimum follow-up time of 3 years. The calculations were
based on an event-driven non-inferiority study with a survival endpoint,
using a one-sided alpha (significance level) of 0.025 and beta (1epower) of
0.2.
Results: The number of patients and events needed to demonstrate safety
of a new treatment ranged from 851 and 349, respectively, for a non-
inferiority margin HR of 1.35, to 3924 and 1607, respectively, at the strictest
non-inferiority margin HR value of 1.15. A point estimate (HR) above 1.3 is
often used to define non-inferiority in cardiovascular trials based on FDA
recommendations for assessment of the cardiovascular safety of new
treatment agents. In the current analysis, a trial utilizing a non-inferiority
HR of 1.3 would need 456 events and need to enrol 1114 patients over a 5
year study with a minimum follow-up time of 3 years.
Conclusions: Future studies of new treatments for CSA/CSR in the HFrEF
patient population need to focus on safety, include a large sample size and
detect a large number of events over long-term follow-up to be able to
reliably detect between-group differences in objective endpoints such as
all-cause mortality, and therefore any potential safety signals.
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NIGHT-TO-NIGHT VARIABILITY OF AUTOMATICALLY DERIVED
PHYSIOLOGICAL ENDOTYPIC TRAITS IN PATIENTS WITH OBSTRUCTIVE
SLEEP APNEA

C. Strassberger 1, D. Zou 1, A. Marciniak 1, J. Hedner 1,2, L.
Grote 1,2. 1 Sahlgrenska Academy, University of Gothenburg, Center for Sleep
and Vigilance Disorders, Gothenburg, Sweden; 2 Sahlgrenska University
Hospital, Department of Respiratory Medicine, Gothenburg, Sweden

Introduction: Emerging data suggested physiological endotypic traits
(e.g., loop gain) contribute to precision medicine in obstructive sleep ap-
nea (OSA). However, the clinical utilities of endotypic classification have
been limited by technical complexity. In addition, the night-to-night
variability of derived endotypic traits has not been extensively studied. In
the current project, we implemented an established endotyping meth-
odology into clinical polysomnographic studies and studied the night-to-
night variability of endotypic traits in moderate-to-severe OSA patients.
Materials and Methods: A previously published methodology ([1]) for
derivation of physiological endotypic traits in OSA from standard poly-
somnographic sleep recordings was adapted and refined for use in poly-
somnography data sets recorded with the EMBLA A10 system. Detailed
information from nasal flow, apnea/hypopnea detection, and arousal
classification was used in the analysis. The new algorithmwas validated in
comparison with the previously published implementation on a set of
simulated data based on the underlying model of the ventilatory control
system. The evaluation of night-to-night variability was performed using
data from a clinical trial with 2 consecutive in-lab overnight polysomno-
graphic recordings. Data has been evaluated by comparing the perfor-
mance in terms of recognizing the endotypic trait loop gain (LG) as a proof-
of-concept.
Results: Using simulated data, both algorithms performed almost identi-
cally (p<0.001, ICC¼0.99), confirming the validity of the underlying
modeling technique. Night-to-night variability in LG was moderate for the
new implementation (p < 0.001, ICC ¼ 0.71), with a mean difference of
0.005 (95% CI: -0.04 e 0.05).
Conclusions: Automatic derivation of physiological endotypic traits from
polysomnographic recordings is feasible and reproducible. LG varied
moderately between consecutive nights, indicating that a single night
assessment of endotypes may be sufficient to support clinical decision-
making. Using the new implementation of the previously described
technique, we were able to adjust the processing according to the devices
used in our protocols, eliminate various technical limitations, and reduce
overall variability.
[1] Terrill PI, Edwards BA, Nemati S, Butler JP, Owens RL, Eckert DJ, White
DP, Malhotra A, Wellman A, Sands SA. Quantifying the ventilatory control
contribution to sleep apnoea using polysomnography. Eur Respir J. 2015
Feb;45(2):408-18. doi: 10.1183/09031936.00062914. Epub 2014 Oct 16.
PMID: 25323235; PMCID: PMC4348093.

OBSTRUCTIVE SLEEP APNEA AND LUNG CANCER: A SYSTEMATIC
REVIEW AND META-ANALYSIS OF 4,885,518 PARTICIPANTS

A.J.Y. Cheong 1, B.K.J. Tan 1, Y.H. Teo 1, N.K.W. Tan 1, D.W.T. Yap 1, C.-H.
Sia 2, T.H. Ong 3, L.C. Leow3, A. See 4, S.T. Toh 4. 1Yong Loo Lin School of
Medicine, Medicine, Singapore, Singapore; 2National University Health
System, Cardiology, Singapore, Singapore; 3 Singapore General Hospital,
Respiratory Medicine, Singapore, Singapore; 4 Singapore General Hospital,
Otorhinolaryngology - Head & Neck Surgery, Singapore, Singapore

Introduction: In 2020, lung cancer was the leading cause of cancer deaths,
and was the most common cancer in men. Though obstructive sleep apnea
(OSA) has been postulated to be carcinogenic, epidemiological studies are
inconclusive. We conducted this systematic review and meta-analysis to
investigate the associations between OSA and the incidence and mortality
of lung cancer.
Materials and Methods: Four electronic databases (PubMed, Embase,
Cochrane Library, and Scopus) were searched from inception till 6 June
2021 for randomized controlled trials and observational studies examining
the association between sleep apnea and incident lung cancer. Two
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reviewers selected studies, extracted data, graded the risk of bias using the
Newcastle-Ottawa scale and the quality of evidence using GRADE.
Random-effects models were used to meta-analyze the maximally covar-
iate-adjusted associations.
Results: Seven studies were included in our systematic review; among
which four were suitable for meta-analysis, comprising a combined cohort
of 4,885,518 patients. Risk of bias was low tomoderate. OSAwas associated
with a higher incidence of lung cancer (HR 1.25, 95%CI 1.02 to 1.53), with
substantial heterogeneity (I2¼97%). Heterogeneity was eliminated, with a
stable pooled effect size, when including the three studies with at least 5
years of median follow-up (HR 1.32, 95%CI 1.27 to 1.37, I2¼0%).
Conclusions: In this meta-analysis of 4,885,518 patients from four obser-
vational studies, patients with OSA had approximately 30% higher risk of
lung cancer, compared to those without OSA. We suggest more clinical
studies with longer follow-up as well as biological models of lung cancer
be performed to further elucidate this relationship.
Acknowledgements: Wewould like to thank Dr See and Professor Toh for
their guidance and advice through this project.

OBSTRUCTIVE SLEEP APNEA IMPACT ON PHYSIOLOGY: INSIGHTS FROM
A MOUSE MODEL AND A CASE-CONTROL STUDY

L.S. Gaspar 1,2,3, B.S.C. Koritala 4, S.S. Bhadri 4, B. Santos 1,2, C. Carvalhas-
Almeida 1,2,5, M. Ferreira 6, J. Moita 6, C. Cavadas 1,2,5,3, A.R.
�Alvaro 1,2,3, D.F. Smith 4,7,8,9. 1Centre for Neuroscience and Cell Biology
(CNC), University of Coimbra, Coimbra, Portugal; 2Centre for Innovation in
Biomedicine and Biotechnology (CIBB), University of Coimbra, Coimbra,
Portugal; 3 Institute for Interdisciplinary Research (IIIUC), University of
Coimbra, Coimbra, Portugal; 4Cincinnati Children’s Hospital Medical
Center, Division of Pediatric Otolaryngology-Head and Neck Surgery,
Cincinnati, United States; 5 Faculty of Pharmacy, University of Coimbra,
Coimbra, Portugal; 6 Sleep Medicine Centre, Coimbra Hospital and
University Centre, Coimbra, Portugal; 7Cincinnati Children’s Hospital
Medical Center, Division of Pulmonary Medicine, Cincinnati, United States;
8 The Sleep Center, Cincinnati Children’s Hospital Medical Center,
Cincinnati, United States; 9 The Center for Circadian Medicine, Cincinnati
Children’s Hospital Medical Center, Cincinnati, United States

Introduction: Obstructive sleep apnea (OSA) is associated with a host of
comorbidities, including cardiopulmonary and metabolic disorders.
However, the presence of multiple confounding factors and limited access
to peripheral human samples, outside of blood, limits our understanding
of the complex mechanisms of OSA. Intermittent hypoxia (IH) is a major
clinical feature of OSA, but the impact of IH on the development and
progression of OSA associated disorders have yet to be clearly elucidated.
We explored pathophysiologic changes in a mouse model of IH to better
understand how these changes occur over time in patients with OSA. This
work will allow us to validate our murine model of IH as a tool to study
physiologic consequences for patients with OSA.
Materials and Methods: Ten-week-old C57BL/6J mice were exposed to six
weeks of IH during their inactive phase followed by six weeks of recovery
in normoxic conditions. Physiologic parameters were evaluated weekly
throughout the study. In a separate series of experiments, we also
recruited a cohort of humans with OSA (n¼ 8, age: 56 ± 3 years, Apnea and
hypopnea index (AHI): 68.4 ± 24.3) both before (t0M), 4 months after (t4M),
and 2 years after (t24M) treatment with continuous positive airway pres-
sure (CPAP). We compared physiologic parameters from this group to
those taken from healthy control subjects (n ¼ 8, age: 48 ± 3 years; AHI:
4.3 ± 0.4).
Results: In our mouse model, IH impacts several physiologic variables,
including body temperature (p<0.05), that rebound after recovery from
exposure to normoxic conditions. Patients with OSA also experience
similar changes prior to treatment with CPAP, relative to control subjects,
such as increased axillary body temperature and heart rate (p<0.05). Some
of these physiologic parameters also recover after treatment with CPAP .
Conclusions: Long-term exposure to IH during the inactive phase leads to
physiologic changes in mice that are also seen in patients with OSA.
Furthermore, recovery of these parameters after exposure to normoxic
conditions is similar to what is seen in patients treated with CPAP. These
findings provide insight into our understanding of the role of IH in OSA.



Abstracts Sleep Medicine 100 (2022) S1eS307
Funding: Mouse work: NIH (5K08HL148551-02), CCHMC Procter Award,
and the Triological Society and American College of Surgeons Clinical
Scientist Development Award (D.F.S). Human work: ERDF-CENTRO2020
(CENTRO-01-0145-FEDER-000012), ERDF-COMPETE2020-FCT (POCI-01-
0145-FEDER-029002, UIDB/04539/2020, UIDP/04539/2020); FCT (PD/BD/
135497/2018); FULBRIGHT; FLAD; IBRO.

OBSTRUCTIVE SLEEP APNEA SEVERITY IS ASSOCIATED WITH
ABNORMAL MYOCARDIAL 82RUBIDIUM PET BLOOD FLOW RESERVE

E. Aneni 1, J.H. Chen 2, S. Thorn 3,1, E. Miller 1, A. Sinusas 3,1, H.K.
Yaggi 4. 1Yale University School of Medicine, Internal Medicine,
Cardiovascular Medicine, New Haven, United States; 2Ocean University
Medical Center, Internal Medicine, New Jersey, United States; 3Yale
University School of Medicine, Yale-Tranlational Research Imaging Center,
New Haven, United States; 4Yale University School of Medicine, Internal
Medicine. Pulmonary, Critical Care and Sleep Medicine, New Haven, United
States

Introduction: Epidemiologic studies have established an association be-
tween markers of obstructive sleep apnea (OSA) severity and cardiovas-
cular disease (CVD). Coronary microvascular disease (CMD) is a marker of
CVD prognosis and a precursor to several CVDs including heart failure with
preserved ejection fraction (HFpEF). However, no studies have examined
the association between clinical and polysomnographic features of OSA
and CMD. In this study we examine the association between markers of
OSA severity such as the frequency of upper airway obstruction, hypoxia
severity and clinical symptoms of sleepiness, with CMD.
Materials and Methods: This is a cross-sectional analysis of N¼346 pa-
tients who underwent diagnostic overnight polysomnography and cardiac
positron emission tomography (PET) perfusion imaging with rubidium
(82Rb) within a large health care system from 2015-2019. Obstructive
features were categorized using the apnea-hypopnea index (AHI) into
threemajor groupsmild or no OSA (AHI <15), moderate OSA (AHI 15e 29),
severe OSA (AHI 30 or more). Hypoxia severity was determined using the
T90% index (percentage of sleep spent with < 90% O2 saturation) while
sleepiness was defined as Epworth sleepiness scale (ESS) �15. We defined
abnormal myocardial blood flow (MBF) reserve (MFR) as the ratio of stress
to rest MBF <1.5 after rate-pressure product correction. Multivariate lo-
gistic regression analyses were conducted to compute the odds ratios (OR)
of abnormal MFR for each of the OSA severity categories. The model was
adjusted for age, sex, body mass index (BMI), current cigarette smoking,
diabetes, hypertension, hyperlipidemia, history of stroke or transient
ischemic attack (TIA), history of a myocardial infarction or revasculariza-
tion. The analysis for the AHI was further adjusted for ESS and T90%.
Results: Patients with abnormal MFR were older (62 vs 59 years). How-
ever, there was no association between gender, BMI, hypertension,
hyperlipidemia, or race, and abnormal MFR. The frequency of abnormal
MFR increased with worsening AHI (P trend 0.019). There was no statis-
tically significant change in abnormal MFR frequency across T90% tertiles
or between ESS groups. In both univariate and multivariate analyses,
persons with severe OSA by AHI were more than twice as likely to have
abnormal MFR compared to those with mild or no OSA (OR for fully
adjusted model 2.40 [95% CI: 1.29 e 4.47]) or those with non-severe OSA
(OR for fully adjusted model 2.22 [95%CI: 1.27 e 3.86]). The association
between OSA severity by AHI and abnormal MFR was preserved when
analysis was restricted to participants who did not have a prior CAD his-
tory. There was no interaction by age (�60 years vs < 60 years), gender or
race (Black, White, Hispanic) and AHI on the association with abnormal
MFR. There was no association between T90% or sleepiness and abnormal
MFR.
Conclusions: Severe OSA was associated with abnormal MFR. This sug-
gests that frequency of obstruction may be a better measure of CMD
likelihood than hypoxia or sleepiness symptoms alone. Future studies
should focus on the role of MFR in risk stratification and prognosis of
patients with OSA and the impact of OSA-specific therapy on MFR.
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OBSTRUCTIVE SLEEP APNEA SYMPTOM SUBTYPE TRANSITIONS OVER
FIVE YEARS ARE ASSOCIATED WITH INCREASED CARDIOVASCULAR
DISEASE INCIDENCE RISK

D. Mazzotti 1, P. Scott 2, J. Morris 2. 1University of Kansas Medical Center,
Internal Medicine, Kansas City, United States; 2University of Pittsburgh,
Pittsburgh, United States

Introduction: Efforts to characterize clinical heterogeneity of obstructive
sleep apnea (OSA) resulted in the identification and replication of symp-
tom-based subtypes. Individuals with moderate-severe OSA that are
excessively sleepy are at increased risk of cardiovascular disease (CVD).
There is limited evidence about whether OSA patients that worsen their
symptom presentation over time are at increased cardiovascular burden.
This study aimed to assess the association between five-year transitions
among OSA symptom subtypes and incidence of CVD in a community-
based cohort.
Materials and Methods: Participants of the Sleep Heart Health Study with
complete baseline and 5-year follow-up data on symptom presentation,
polysomnographic data and CVD outcomes were included (N¼2,643). We
used latent transition analysis on 14 symptom items to determine symp-
tom subtype transitions in participants diagnosed with OSA (apnea-
hypopnea index [AHI]�5) across both visits. The primary outcome was
incidence of CVD, defined as first occurrence of a composite of coronary
heart disease, heart failure or stroke after the follow-up visit (median CV
follow-up: 6.7 years). Cox proportional hazards models were used to
assess the association between symptom subtype transitions and CVD
incidence, adjusted by relevant demographic and cardiovascular risk
factors.
Results: Four OSA symptom subtypes were identified at baseline and
follow-up visits: minimally symptomatic, disturbed sleep, moderately
sleepy and excessively sleepy. When compared to participants without
OSA at baseline and follow-up visits, thosewith OSA that transitioned from
moderately sleepy to excessively sleepy had increased CVD incidence risk
(HR¼2.09; 95%CI¼1.27-3.45; p¼0.004), independent of other CV risk fac-
tors. Increased CVD incidence risk was also observed in participants who
transitioned frommoderately sleepy to excessively sleepy when compared
to those that remained moderately sleepy (HR¼2.02; 95%CI¼1.20-3.40;
p¼0.008) and in participants who transitioned from disturbed sleep to
excessively sleepy when compared to those that remained with disturbed
sleep (HR¼3.25; 95%CI¼1.03-10.23; p¼0.044).
Conclusions: Five-year transitions across OSA symptom subtypes are
associated with increased CVD incidence risk when adjusted by other
relevant cardiovascular risk factors. Participants that transitioned from
moderately sleepy or from disturbed sleep to excessively sleepy were at
higher CVD risk. Results of this study might inform the role of symptom
progression on CVD risk in OSA.
Acknowledgements: American Heart Association (20CDA35310360), Na-
tional Institutes of Health (U01HL53916, U01HL53931, U01HL53934,
U01HL53937, U01HL53938, U01HL53940, U01HL53941, U01HL64360 R24
HL114473, 75N92019R002).

ONE-STAGE MULTILEVEL SURGERY FOR TREATMENT OF OBSTRUCTIVE
SLEEP APNEA SYNDROME
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Madrid, Spain; 2Hospital Universitario de Fuenlabrada, Department of
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Universitaria de Navarra, Department of Otolaryngology Head and Neck
Surgery, Pamplona, Spain

Abstract: Introduction: We report the results of one-stage multilevel
upper airway surgery for patients who could not tolerate continuous
positive airway pressure (CPAP). Materials and Methods: Patients treated
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with multilevel surgery at a University Hospital in 2015e2019 were
identified from a prospectively maintained database. The inclusion criteria
were age 18e70 years, body mass index (BMI) <35 kg/m2,
apneaehypopnea index (AHI) >20, and lingual tonsil hypertrophy grade 3
or 4. Drug-induced sleep endoscopy (DISE) was performed before surgery
in all patients. Multilevel surgery was performed in one stage and included
expansion sphincter pharyngoplasty (ESP), coblation tongue base reduc-
tion (CTBR), and partial epiglottectomy (PE) as required. The outcome
measures were postoperative AHI, time percentage oxygen saturation
<90%, and Epworth Sleepiness Scale (ESS) score. Results: Twenty-four
patients were included: median age 49.1 years, average BMI 27.26 kg/m2,
and 90% men. Ten patients received ESP plus CTBR plus PE, eight received
ESP plus CTBR, and six received ESP plus PE. The mean preoperative AHI
was 33.01 at baseline, and improved to 17.7 ± 13 after surgery (p < 0.05).
The ESS score decreased from 11 ± 5.11 to 7.9 ± 4.94 (p < 0.05). The surgical
success rate according to Sher’s criteria, was 82.3%. The median follow-up
was 23.3 months (range 12e36). Conclusions: These findings suggest that
multilevel surgery is a safe and successful procedure for the treatment of
moderate to severe obstructive sleep apnea-hypopnea syndrome (OSAHS).
Multilevel surgery seems appropriate for patients with OSAHS whose
treatment is not tolerable or as first-line treatment in selected patients
with well-defined airway obstruction, based on the detection of upper
airway (UA) collapses using DISE. Multilevel surgery in one step seems to
help reduce the risk of UA collapse in younger, non-obese patients with
moderate to severe OSAHS.
Acknowledgments: The authors are grateful for the technical support of
the Sleep Unit and the library service at a University Hospital.

ORAL CAVITY, LINGUAL FRENULUM AND HEAD FORWARD POSTURE IN
CHILDREN AT RISK OF OSAS

Z. Burska 1, M. Burghard 2, E. Bro _zek-Mądry 1, Z. Ste�c 1, J. Sierdzi�nski 3, A.
Krzeski 1. 1Medical University of Warsaw, Otorhinolaryngology, Warsaw,
Poland; 2Medical Center in Ostrołęka, Ostrołęka, Poland; 3Medical
University of Warsaw, Medical Informatics and Telemedicine, Warsaw,
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Introduction: Obstructive sleep apnea syndrome (OSAS) is a disorder that
occurs during sleep and is characterized by partial or complete obstruction
of the upper airways leading to impaired ventilation. Pediatric OSAS may
lead to serious health consequences in child’s development for example:
arterial hypertension, insulin resistance, hyperactivity, daytime sleepiness
and learning difficulties. Many risk factors for pediatric OSAS have been
described including obesity, increased waist circumference, allergic
rhinitis, narrowing of the pharynx and hypertrophy of the palatine tonsils
and adenoids. Moreover recent studies have described short frenulum,
leading to abnormal orofacial development, as a potential risk factor for
OSAS in children. In addition by reduction of tongue mobility, ankylo-
glossia impairs sucking, chewing and swallowing and requires the use of
additional cervical muscles. This hyperactivity of the cervical muscles may
cause their shortening and induces a forward head posture. The aim of this
study was to evaluate lingual frenulum, oral cavities and head posture in
children at risk of OSAS.
Materials and Methods: The study included children aged 3-17 without
craniofacial abnormalities. In the first part of the study children’s guard-
ians were asked to fill in the Pediatric Sleep Questionnaire (PSQ), after-
wards children at risk of OSAS (8 or more points) were enrolled to the
study group. A control group was established randomly from patients with
negative PSQ results. Physical examination performed in both groups
included assessment of the following: length of the lingual frenulum;
oropharynx in Mallampati classification; palatine tonsils size in Pirquet
scale; presence of the high arched palate, malocclusion and head forward
posture (HFP). Moreover, children’s guardians were asked to assess their
child’s time spent with electronic mobile devices, such as smartphones or
tablets.
Results: 1,500 PSQ questionnaires were distributed, with less than half
(713) of them being returned correctly filled in. In the second part of the
study 131 children were evaluated, 65 in the study and 66 in the control
group. Themean ages were 9.5±3.0 and 9.4±3.1 years, respectively. Among
children from the study group the presence of the higher grades (III and IV)
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in the Mallampati classification, Pirquet scale (III e IV), crossbite and high
arched palate were significantly more frequent compared to the control
group (p<0.001). Moreover, children at risk of OSAS had significantly
shorter lingual frenulum (p¼0.01), higher HFP measure (p¼0.03) and
spent longer time using mobile devices (p<0.001). Additionally, a statis-
tically significant correlation between mobile device use and HFP was
found regardless of OSAS risk.
Conclusions: Conducted study found an association between certain
features in oral cavity and the risk of OSAS. Evaluation of these elements is
an easy procedure, and may be useful in screening for OSAS in children.
Furthermore, the forward head posture and use of mobile devices was also
associated with a higher risk of sleep apnea.
Acknowledgments: None

OROPHARYNGEAL STIMULATION WITH THE TONGUE-RIGHT-
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Introduction: The Tongue-Right-Positioner (TRP) is a sensorimotor
tongue stimulation device. It acts on tongue position and functions and
consequently on the neural control of the tongue and other pharyngeal
dilators muscles and soft palate. Effects of TRP may act both on obstructive
events and the oxygen saturation during sleep.
Materials and Method: Observational multi-centric retrospective study
was carried out in 20 patients with diagnosed OSA. They underwent sleep
studies before (T0) and during treatment (T1) with the TRP appliance. At
T0, there were seven severe, ten moderate, and three mild OSA patients.
There were nine females and 11males. The average agewas 53±12.8 years;
the average body mass index (BMI) 24.6±3.6; average treatment duration
until T1: 11.3±8.2 months use. All 20 patients were compliant and used
TRP the whole night every day during the treatment period.
Results: Average AHI was reduced from 27.7±13.4 at T0 to 14.3±10 at T1.
TRP treatment was successful in 13 patients (65%). Complete response
(AHI�10/h) was achieved in 8 of 20 patients (40%), including one patient
with AHI�30 at T0. Five of 20 patients (25%), including four patients at T0
with AHI�30, achieved a partial response (50% decrease in AHI but
AHI>10). Seven patients (35%) were poor responders (less than 50%
reduction in AHI). Average AHI in supine position dropped from 32.3±21 at
T0 to 23.3±15.5). Average REM sleep AHI dropped from 29±13.2 at T0 to
18.2±6.9. Average arousals dropped from 21.7±12.1 at T0 to 13.2±7.5
events/hour.
Average mean SpO2 (mSpO2) increased from 93.3±2.4% at T0 to 94.9±1.3%.
At T0, mSpO2 <90% in 3, 90%-95% in 11, and �95% in 6 patients. At T1, all
patients had mSpO2 >90%; 11 had mSpO2 �95% and the remaining 9 had
mSpO2 90%-95%. Anti-correlation between mSpO2 variation during treat-
ment with its baseline level (r¼-0.775; p-value<0.001) suggests that the
effect of TRP is inversely proportional to patients’ initial mSpO2 level.
Discussion: The nightly use of the TRP device increases phasic and tonic
activity of the tongue and related oropharyngeal muscles, promotes nasal
breathing, and thereby decreases respiratory efforts. Moreover, nasal
breathing promotes the admixture of nasal nitric oxide (NO) in the inhaled
breath. Therefore, it can increase the volume of inhaled air and, through
the vasodilating effect of inhaled NO, the amount of oxygen in the blood
(ventilation perfusion match), thus the mSpO2.
Conclusion: The TRP appliance as a mono-maxillary device with good
comfort and high compliance in patients can significantly reduce
obstructive events (AHI), improve oxygen saturation during sleep. We
recommend TRP alone in mild to moderate OSA to achieve a complete
response. In addition, the AHI reductions noted in supine position suggest
its use alone or in combination with a CPAP.
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OUTCOME OF OSA SUBJECTS UNDERGOING BOTH
MAXILLOMANDIBULAR ADVANCEMENT AND HYPOGLOSSAL NERVE
STIMULATION

M. Abdelwahab 1, C. Chang 2, A. Huang 1, S.Y. Liu 1. 1 stanford university,
Stanford, United States; 2 Pittsburgh University, Pittsburgh, United States

Introduction: Upper airway stimulation (UAS) for the management of
obstructive sleep apnea (OSA) has shown consistent and effective results
with the STAR trial. However, there are three important exclusion criteria
that includes 1) Complete concentric collapse at the velum 2) body mass
index (BMI)>32 kg/m2, and 3) Apnea-hypopnea index (AHI) > 65/h.
Maxillomandibular advancement (MMA) is an effective treatment for OSA
by using skeletal movements to expand the pharyngeal airway. While
there are no absolute contraindications, subjects with very high AHI and/
or BMI may need further treatment.
Materials and Methods: This is a retrospective/prospective chart review
of subjects who underwent UAS between 2016 to 2020, with prior MMA.
Inclusion criteria were: 1) adults older than 18 years, 2) polysomnography
confirmed OSA, and 3) previous MMA now presenting with relapse of
symptoms; or 4) pre-planned MMA followed by UAS.
Results: In the MMA-relapse group, the mean time to UAS was 16.25 years.
Mean AHI prior to UAS was 21/h, and is decreased to 4.93/h. All subjects
had severe sleep apnea (AHI>30), yet the exact AHI values were missing in
some. In the planned multi-stage subjects, mean AHI decreased from
81.37/h to 15/h with MMA. One subject achieved surgical cure (4.6/h). The
other two proceeded to UAS within a year, with mean AHI reduction from
15/h to 2.55/h.
Conclusions: Upper airway stimulation can serve as both a therapy for
post-MMA long term relapse or for patients with high AHI. The combi-
nation of these two extrapharyngeal surgical treatments has been effective
in our small cohort. The two therapies may be highly complementary and
offer a continuum of surgical care that was previously unavailable.
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PAP TITRATION IN PATIENTS WITH OSA AND DEPRESSION: MORE
DIFFICULT, MORE DIVERSE, MORE VARIED

A. Rodenbeck 1, J. Behnke 1, M. Dorudian 1, C.H. Quast 1, W.
Koerber 1. 1 Evangelisches Krankenhaus Goettingen-Weende, Pneumology,
Goettingen, Germany

Introduction: Nearly 20 yeras ago it has been shown that 21.1% of all
adults with depression may suffer also from obstructive sleep apnea (OSA)
due to a structured phone interview. Recent research underlines psychi-
atric disorders as a high risk factor for OSA. Acker et al. (2017) showed in
322 patients with a polysomnographically measured AHI > 9/h that 21.5%
suffered from a clinically significant depression. Additionally, OSA was
found by polygraphy in 23.7% of patients in German Psychiatric Hospitals
(Behr et al. 2018).
Materials and Methods: We compared parameters of OSA and PAP-
treatment in 203 OSA patients with clinically significant depression and
125 OSA controls without a psychiatric comorbidity. All patients with inital
PAP titration underwent a polysomnographic setting of one night with
manually PAP titration followed by one control night. Control patients
were matched by sex and gender and by being treated at the same day as
the patient. Depression was rated as significantly if the patients took at
least one antidepressant, sleep inducing medication (19.7%) was not
counted as an antidepressant .
Results: Patients with and without clinically significant depression didn't
differ in age (56.2 ± 11.9 vs 57.3 ± 11.2 years), gender, BMI (33.8 ± 7.8 vs
32.8 ± 5.9), ESS (8.4 ± 4.3 vs 7.6 ± 4.1), nor in AHI (30.2 ± 19.9 vs 32.2 ±
22.1), index of desaturtion or other OSA parameters before initial PAP
therapy. Patients with depression reported more often difficulties in
initialing sleep (45.8 vs 23.2%) despite a higher intake of sleep medication
(19.7 vs 3.2%), difficulties in maintaining sleep didn't differ. Initial PAP
therapy was done in 90 (44.5%) patients with depression and in 69 (54.4%)
of the controll group thereby showing more bilevel-S titrations in
depressed patients than in controls (n ¼ 41 vs 27). Significantly more
depressed patients refused PAP maintainance within the
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polysomnographic setting (8.5 vs 4.8%). Within patients being recorded to
control former PAP pressure (n ¼ 67 vs 42), e.g. in cases of professional
drivers, therapy on bilevel-S advices were more often found in patients
with OSA and depression (16.4 vs 7.1%). Additionally, in cases of insufficient
PAP therapy patients without depression (n ¼ 5) were mostly switched to
bilevel-ST/ASV/NIV (80%). In contrast, patients with OSA and depression (n
¼ 24) switched to bilevel-S (37.5.%), bilevel-ST/ASV/NIV (33.3%) or back
from bilevel to CPAP/APAP (25%).
Conclusions: PAP-treatment was much more difficile and diverse in pa-
tients with OSA and depression than in patients without a psychiatric
comorbidity. Depressed patients need much more time and patience from
both, the physicians and the complete medical staff.

PATHOPHYSIOLOGICAL MECHANISMS OF EXACERBATED OSA WITH
LIGHTER SLEEP

L.K. Gell 1, D. Vena 1, L. Messineo 1, A. Azarbarzin 1, N. Calianese 1, G.
Larbarca 1, L. Taranto-Montemurro 1, D.P. White 1, A. Wellman 1, S.A.
Sands 1. 1Brigham and Women's Hospital and Harvard Medical School,
Boston, United States

Introduction: Lighter non-REM sleep is associated with exacerbated
obstructive sleep apnea (OSA) severity, but the underlying pathophysio-
logical mechanisms are not fully understood. Here we use direct physio-
logical measurement to explore whether lighter sleep promotes
pharyngeal obstruction via 1) reduced neural drive (lower arousal
threshold) or 2) deficits in pharyngeal pathophysiology per se (greater
collapsibility, reduced muscle effectiveness).
Materials and methods: 59 patients with mild-to-severe OSA (apnea-
hypopnea index, AHI¼5 to 91 events/h) underwent overnight poly-
somnography with additional measurements of ventilatory drive (intra-
esophageal diaphragm EMG) and oronasal ventilation (mask and pneu-
motach). Within each non-REM sleep stage (N1, N2, N3), we determined
gold-standard OSA pathophysiologic traits: airway collapsibility (ventila-
tion at eupneic drive, also known as ‘Vpassive’), muscle effectiveness
(change in ventilation per change in drive), arousal threshold (ventilatory
drive at arousal), and loop gain (ventilatory instability). Mixed model
analysis examined the effects of N1 (light sleep) and N3 (deeper sleep)
versus N2 on the pathophysiological traits.
Results: Data for analysis was available in N¼50 (N1), N¼50 (N2) and
N¼18 (N3) patients respectively. Lighter sleep substantially raised the
apnea-hypopnea index (+18[13,24] events/h N1 vs. N2, estimate[95%CI];
78% increase) whereas deeper sleep lowered the apnea-hypopnea index
(-18[�22,�11] events/h N3 vs. N2; all P<0.0001). In light sleep, the arousal
threshold was substantially reduced (�26[�36,�15]%eupnea N1 vs. N2; +36
[9,67]%eupnea N3 vs. N2) and was accompanied by lower average levels of
drive (�38[�43,�34]%eupnea N1 vs. N2; +31[23,38]%eupnea N3 vs. N2).
Collapsibility was increased in light sleep (�7[�10,�5]%eupnea N1 vs. N2,
ventilation at matched eupneic drive), but was unchanged with deep
sleep. Deficits in muscle effectiveness or loop gain were not detected in
lighter sleep.
Conclusions: The greater OSA severity in lighter non-REM sleep is
accompanied by a substantially lower arousal threshold and lower average
drive, supporting the notion that lower drive contributes to the exacer-
bation of OSA in lighter sleep. Independent of drive, greater collapsibility in
light sleep may indicate an neurophysiological mechanism of pharyngeal
dysfunction that is specific to sleep onset. Improved OSA in deep sleep was
accompanied exclusively by a higher arousal threshold and elevated drive,
without evidence of improved pharyngeal pathophysiology per se.

PATIENT EXPERIENCES OF UPPER AIRWAY STIMULATION FOR
TREATMENT OF OBSTRUCTIVE SLEEP APNEA: A QUALITATIVE ANALYSIS

F. Luyster 1, Q. Ni 2, K. Lee 2, C. Harrison 3, R. Soose 3, P. Strollo 4. 1University
of Pittsburgh, School of Nursing, Pittsburgh, United States; 2 Inspire Medical
Systems, Inc., Minneapolis, United States; 3University of Pittsburgh,
Department of Otolaryngology, Pittsburgh, United States; 4University of
Pittsburgh, Department of Pulmonary, Allergy, and Critical Care Medicine,
Pittsburgh, United States
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Introduction: Upper airway stimulation (UAS) is an effective alternative
treatment for patients with moderate to severe obstructive sleep apnea
(OSA) who are unwilling or unable to adhere to continuous positive airway
pressure (CPAP) therapy. UAS requires patients to activate the therapy
nightly, and although adherence is generally higher than with CPAP, some
patients still do not use UAS consistently. The purpose of this study was to
qualitatively explore patients’ experiences with UAS and identify potential
unique factors associated with its use.
Materials and Methods: A sample of 24 OSA patients who received UAS
treatment were identified from a university hospital via electronic medical
record review and from the ADHERE registry, an international, multicenter
registry of patients who received an UAS implant. To obtain diverse ex-
periences of UAS recipients, 12 patients categorized as high users with
mean usage of �4 hours/night and 12 categorized as low users with <4
hours/night or self-report of nonuse participated in structured interviews.
Interviews explored patients’ experiences with UAS, barriers and facilita-
tors to UAS use, and advice for new UAS recipients. Demographic and
clinical data including the Insomnia Severity Index (ISI) and Generalized
Anxiety Disorder Scale (GAD-7) was collected.
Results: Participants were, on average, 69 years old, male (71%), White
(92%), had at least some college education (79%), and were married (54%).
Low users were younger, less educated, more likely to be female, Black, and
have comorbidities as compared to high users. Compared to high users,
insomnia severity and anxiety symptoms were higher among the low
users, with moderate insomnia (ISI: 3.6 vs.15.2) and mild anxiety (GAD-7:
3.4 vs. 6.9). The amplitude and frequency of UAS stimulation settings at
activationwere similar between the groups. Four key concepts emerged in
the qualitative analysis that highlighted the experiences of OSA patients
treated with UAS: 1) reason for getting UAS treatment, 2) effects of UAS
treatment, 3) barriers and facilitators of UAS treatment, and 4) advice for
new UAS recipients. Both high and low users identified dislike of CPAP as a
primary reason for getting UAS treatment and low users also frequently
identified getting a better night’s sleep as a reason. High users reported
more positive experiences with UAS treatment, such as improvements in
mental and physical health and convenience of treatment as facilitators of
use. Low users tended to focus on the negative aspects of treatment,
especially interference of sleep due to stimulation which was a barrier to
use. Advice for new UAS recipients were reflective of the experiences that
users had with treatment.
Conclusions: The differing experiences of UAS treatment between the
high and low users may have been partly due to prevalent insomnia
symptoms among the low users. Sleep clinicians need to evaluate patients
for insomnia and initiate treatment prior to UAS implantation as doing so
may increase the likelihood of adherence. Further research should explore
the impact of health literacy and differential effects of race related to UAS
use.
Acknowledgements: This work was supported by research funding from
Inspire Medical Systems, Inc.

PERCEPTION OF NASAL FUNCTION AND COSMESIS AFTER
MAXILLOMANDIBULAR ADVANCEMENT FOR OBSTRUCTIVE SLEEP
APNEA

M. Abdelwahab 1, C. Chou 1, A. Huang 1, S.Y. Liu 1. 1 stanford university,
Stanford, United States

Introduction:Maxillomandibular advancement (MMA) is one of the most
effective procedures for managing severe obstructive sleep apnea (OSA).
MMA is known to have potentially deleterious effects on the nose. The
contemporary MMA seeks to optimize both form and function with a
reduction in rates of corrective nasal surgery (down to less than 7%). For
procedures that require skeletal movement of the midface, nasal form and
function are important considerations for both surgeons and patients with
obstructive sleep apnea (OSA). The SCHNOS is a heavily validated tool that
quantifies both nasal function and cosmesis. We used this tool to evaluate
the effect of the contemporary MMA.
Materials and Methods: This is a prospective study evaluating subjects
undergoing skeletal sleep surgery namely MMA for OSA from September
2020 to 2021 at the Stanford Sleep Surgery Division. The outcome measure
used to assess nasal function and cosmesis was the validated Standardized
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Cosmesis and Health Nasal Outcomes Survey (SCHNOS) and the Epworth
sleepiness Scale (ESS). Inclusion criteria were subjects with available
scores and who underwent either an MMA or a lefort 1 osteotomy.
Results: Twenty-six patients met the inclusion criteria. The SCHNOS-O
(obstruction) and SCHNOS-C went from 48.07 (25.96) to 21.92 (26.04)
(p<0.001) and from 14.11 (19.39) to 5.76 (9.55) (p¼0.068, respectively)
after an average of 64 days. The SCHNOS-C did not change significantly
though there was a trend towards improvement with SCHNOS-5 (self-
esteem due to nasal appearance) showing the significant improvement
(p¼0.0103). ESS showed significant improvement (p<0.001) from 9.32
(6.14) to 3.28 (3.08).
Conclusions: We have previously published methods to optimize nasal
function and cosmesis for patients undergoing MMA. Our study shows the
contemporary MMA does not result in undesirable nasal cosmetic out-
comes. The nasal function significantly improved and showed a correlation
with sleepiness.
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PHARYNGEAL SITE OF COLLAPSE AND COLLAPSIBILITY ESTIMATED
FROM AIRFLOW PREDICT ORAL APPLIANCE TREATMENT EFFICACY
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Introduction: Efficacy of oral appliance therapy is variable, limiting its
potential as first-line therapy. Site and severity of pharyngeal collapse are
known determinants of success/failure with oral appliance therapy. Spe-
cifically, risk factors for an incomplete response to oral appliances include
a more collapsible upper-airway, complete concentric collapse of the
palate (CCCp), and collapse at oropharyngeal lateral walls. Collapsibility
can be estimated from clinical polysomnography, but site of collapse
detection remains limited. We recently developed a method for differen-
tiating patients with CCCp and lateral wall collapse from those with
tongue-base or epiglottic collapse using airflow from polysomnography
(Op de Beeck et alWorld Sleep 2022). In the current study, we applied this
method to investigate the utility of including polysomnographic site of
collapse with collapsibility for predicting oral appliance treatment
responses.
Methods: Eighty-one patients with OSA (median[IQR] apnea-hypopnea
index, AHI: 34[22,54]events/h, age: 50[45,56]years, 20 women, BMI: 30
[27,34]kg/m2) were assessed via polysomnography at baseline and on oral
appliance treatment. From the baseline study, collapsibility was estimated
using the average reduction in ventilation per respiratory event (“event
depth”). For site of collapse, a continuous variable describing the proba-
bility of CCCp and lateral walls versus tongue base and epiglottis was
estimated; briefly, six recognizable flow-shape characteristics (including
greater inspiratory scoopiness, skewness, earlier peak flow) calculated
from breaths within scored hypopneas were combined using linear
regression (trained to predict results of drug-induced sleep endoscopy:
cross-validated OR¼4.3[1.6-11.8], pseudo-R2¼0.33). We tested the hy-
pothesis that a complete response to oral appliance therapy (>50%
reduction in AHI and treatment AHI<10 events/h) is associated with
absence of predicted CCCp or lateral wall collapse, adjusting for collaps-
ibility (logistic regression).
Results: Oral appliance therapy reduced the AHI by 55[35,58]% and pro-
duced 31/81 complete responders. In the regression model, site-of-
collapse explained unique heterogeneity in the response to oral appliances
(likelihood ratio test, p¼0.047 vs collapsibility alone).” Regression
modelling revealed that the association between oral appliance response
and CCCp or lateral wall collapse was contingent on collapsibility (inter-
action OR[95%CI]¼13[1.2,150], p¼0.03). Specifically, in those with greater
collapsibility (event depth¼52%, +1SD), the likelihood of a complete



Abstracts Sleep Medicine 100 (2022) S1eS307
response to oral appliance therapy was low in those with CCCp or lateral
walls collapse (OR¼48[1.2,1.9x103], p¼0.04), but site-of-collapse was not a
risk factor in those with average collapsibility (event depth¼41%, mean).
Likewise, greater collapsibility was a clear risk factor for incomplete re-
sponses to therapy in patients with CCCp or lateral wall collapse (OR¼18
[2.3,148] per DSD collapsibility, p¼0.006), but not in tongue base or
epiglottic collapse.
Conclusions: Here we demonstrate potential utility of including site-of-
collapse information obtained from routine sleep studies for predicting
whether OSA can be efficaciously managed with oral appliances. Our study
demonstrated that concentric collapse at the palate or lateral wall collapse,
when combined with severe collapsibility, greatly reduces the likelihood
of a favorable response to oral appliances. Identification of patients with
signs of tongue base collapse or milder obstruction on polysomnography
may be useful for augmenting treatment efficacy.

PHENOTYPES IN OBSTRUCTIVE SLEEP APNEA: NEW PROMISES WITH A
HOME-BASED DIGITAL MEDICINE SOLUTION

J.B. Martinot 1,2, S. Bailly 3, R. Tamisier 3, N. Le-Dong 4, J.L. Pepin 3. 1 Sleep
Laboratory, CHU Universit�e Catholique de Louvain (UCL) Namur Site Sainte-
Elisabeth, Namur, Belgium; 2 Institute of Experimental and Clinical Research,
UCL Bruxelles Woluwe, Brussels, Belgium; 3HP2 Laboratory, Inserm U1042,
University Grenoble Alpes, Grenoble, France; 4 Sunrise, Namur, Belgium

Introduction: In this study, we evaluated a new digital medicine solution
(DMS) to identify relevant clinical phenotypes of obstructive sleep apnea
syndrome (OSA) combining self-reported clinical data and indices pro-
vided by mandibular movements (MM) analysis supported by artificial
intelligence (AI).
Method: 1117 consecutive adults (18 to 89 years old) referred for OSA
suspicion were included. Input data for phenotyping included self-re-
ported symptoms, anthropometric/demographic data, co-morbidities with
related treatment from an on-line questionnaire and metrics from a con-
nected home sleep test device (Sunrise, Namur, Belgium) using an AI-
based analysis of MM signal to describe sleep state, arousals and the level
of respiratory effort.
Results: Using k-prototype clustering method, we identified from DMS 4
distinct clinical phenotypes: C1 to C4. The frequencies of C1, C2, C3 and C4
were 31.8%, 33.4%, 25.8%, 9.0%, respectively. C1 to C4 matched for age
(years) and bodymass index (kg/m2): 37.9 (23.0 to 57.2), 50.1 (30.4 to 70.8),
52.8 (31.6 to 72.0), 55.1 (34.7 to 74.7), and 25.3 (19.7 to 40.2), 32.0 (23.3 to
45.9), 32.7 (23.5 to 45.4), 34.5(25.2 to 52.7), all mean (95% CI) respectively.
Males were overrepresented in C3 and C4. C1 presented with a higher
prevalence of insomnia and a lower risk of OSA while the other subjects
reported from C2 to C4 with increasing frequencies of witnessed apnea,
gasping and choking, waking up due to excessive respiratory effort, nyc-
turia and comorbidities. These clusters were then compared to OSA
severity evaluated by polysomnography (PSG). Severity revealed by DMS
was consistent to PSG OSA severity: from C1 to C4, mean apnea-hypopnea
index ¼ 6.3, 15.6, 37.5 and 72.1; mean O2 desaturation index ¼ 3.9, 13.8,
37.3 and 69.8, respectively. The clusters C2, C3 and C4 were associated with
higher risks of cardiovascular comorbidities (OR ¼ 4.5 to 7.8 for hyper-
tension, 4.5 to 6.9 for diabetes, 6.8 to 18.4 for heart failure and 3.1 to 5.4 for
cerebrovascular stroke; all p values < 10-6).
Conclusion: AI-based home sleep testing of MM combined to on-line
questionnaire provides easy assignment of a given patient to relevant
clinical phenotype and therefore dedicated OSA care.

PITOLISANT EFFICACY IN EXCESSIVE DAYTIME SLEEPINESS FOR
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA

C. Causs�e 1, J.-L. P�epin 2, Y. Dauvilliers 3, V. Attali 4, P. Lehert 5. 1Bioprojet,
Paris, France; 2University Grenoble Alpes, HP2 Laboratory INSERM U1042,
EFCR Laboratory, Grenoble, France; 3Universit�e de Montpellier, Centre
National de R�ef�erence Narcolepsie, Unit�e du Sommeil, CHU Montpellier,
Hôpital Gui-de-Chauliac, Service de Neurologie, INSERM U1061,
Montpellier, France; 4 Sorbonne University, Neurophysiologie Respiratoire
Exp�erimentale et Clinique UMRS1158, Sorbonne Universit�e, INSERM; and
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Groupe Hospitalier Universitaire APHP-Sorbonne Universit�e, Paris, France;
5University of Melbourne, Faculty of Medicine, Melbourne, Australia

Introduction: Pitolisant a Histamin H3-receptor inverse agonist waking
agent for Excessive Daytime Sleepines (EDS) treatment in narcolepsy
showed efficacy on EDS in Obstructive Sleep Apnea (OSA) patients with
EDS treated respectively with and without Continuous Positive Airway
Pressure (CPAP). Its efficacy and safety at 20mg/day was evaluated through
an Individual patient data meta-analysis vs placebo.
Materials and Methods: Epworth Sleep Scale (ESS) and Oxford Sleep
Resistance (Osler) tests were co-primary endpoints tested at 0.025 sig-
nificance and Fatigue (Pichot Scale) was secondary.
Results: A significant mean ESS reduction of -3.06([95%CI -4.1,-2.02], P<
0.001) was found with Pitolisant versus placebo and 81% more patients
decreased final ESS to less than 10 (RR¼ 1.81 [95%CI 1.36, 2.39], p< 0.001).
The Osler Final/Baseline was also 18% better (ratio¼1.18[95%CI 1.02,1.35],
P¼0.022). A clinically meaningful EDS effect of Pitolisant measured by the
aggregate Z-score on ESS and Osler was 0.71([0.46, 0.97], P< 0.001). Finally,
a significant mean Pichot Fatigue reduction of -1.23([-2.29,0.18], P¼0.022)
was found. These effects were shown invariant across various subgroups of
the population (age,gender,work conditions). Finally these effects were not
impacted as to whether or not CPAP was used. Side effect incidence was
similar in both groups.
Conclusions: These results confirm pitolisant efficacy on EDS and Fatigue
symptoms in sleepy OSA patients versus placebo, evaluated by the ESS,
Osler, EDS Z-score and Pichot Fatigue, irrespective of CPAP use.
Acknowledgements:

PITOLISANT LONG TERM EFFECT IN SLEEPY OBSTRUCTIVE SLEEP APNEA
PATIENTS WITH CPAP
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Introduction: Pitolisant is a histamine H3-receptor antagonist/inverse
agonist waking agent reducing sleepiness in narcolepsy. HAROSA1 1 year
study evaluated Pitolisant 20mg/d (P) efficacy and safety on residual
excessive daytime sleepiness (rEDS) in obstructive sleep apnea patients
(OSA) treated with CPAP with a good compliance.
Materials and Methods: 2 periods were defined in HAROSA1: a 12 weeks
double blind period (DB) comparing P vs placebo (pl) (n¼244) and then
was proposed a 40 weeks open label period (OL) with P (n¼206). The
primary criteria was the Epworth sleep scale (ESS) change and the main
secondary criteria were sleep latency OSleR test (OSL), Pichot fatigue score
(PF) and safety.
Results:After 1 year, inpatientswith P duringDB,we observed an additional
ESS reduction -1.21±3.12, an increaseofOSL andan improvementof PF -1.6±
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5.8 during OL. In patientswith pl during DB and P during PO, we observed an
ESS reduction -4.07 ± 5.29, an increase of sleep latency and improvement of
PF-1.2 ± 5.8. Most frequent side effects were headaches, insomnia, nausea,
vertigo without cardiovascular impact observed.
Conclusions: After 1 year, OSA patients with CPAP and presenting rEDS
treated with Pitolisant during DB were improved during OL on ESS, OSL
and PF: Pitolisant efficacy was maintained during 1 year. OSA Patients with
CPAP presenting rEDS with placebo during DB, then treated with Pitolisant
(OL) were improved with a similar ESS reduction. Pitolisant showed a
favourable benefit risk balance to manage rEDS in OSA patients with CPAP.
Acknowledgements: to HAROSA 1 study investigators

PITOLISANT LONG TERM EFFECT IN SLEEPY OBSTRUCTIVE SLEEP APNEA
PATIENTS WITHOUT CPAP

Y. Dauvilliers 1, J. Verbraecken 2, M. Partinen 3, J. Hedner 4, T.
Saaresranta 5, O. Georgiev 6, R. Tiholov 7, I. Lecomte 8, R. Tamisier 9, P.
L�evy 9, J.-M. Lecomte 10, J.-C. Schwartz 10, J.-L. P�epin 11. 1Universit�e de
Montpellier, Centre National de R�ef�erence Narcolepsie, Unit�e du Sommeil,
CHU Montpellier, Hôpital Gui-de-Chauliac, Service de Neurologie, INSERM
U1061, Montpellier, France; 2University of Antwerp, Multidisciplinary Sleep
Disorders centre, Antwerp, Belgium; 3University of Helsinki, Helsinki Sleep
Clinic, Vitalmed Research Center, Department of Clinical Neurosciences,
Helsinki, Finland; 4University of Gothenburg Sahlgrenska University
Hospital, Sleep and vigilance Laboratory, Department of Internal Medicine,
Gothenburg, Sweden; 5University of Turku, Sleep Research Centre,
Department of Pulmonary Diseases and Clinical Allergology, Turku, Finland;
6Aleksandrovska Hospital medical University, Pulmonology Unit,
department of Internal Medicine, Sofia, Bulgaria; 7 Sv Ivan Rilski EOOD,
Multiprofile Hospital for Active Treatment, Department of Internal Diseases,
Kozloduy, Bulgaria; 8Bioprojet, Clinical Development, Paris, France;
9University Grenoble Alpes, HP2 Laboratory INSERM U1042, Grenoble,
France; 10Bioprojet, Paris, France; 11University Grenoble Alpes, HP2
Laboratory INSERM U1042, EFCR Laboratory, Grenoble, France

Introduction: Pitolisant is a histamine H3-receptor antagonist/inverse
agonist waking agent reducing sleepiness in narcolepsy. HAROSA2 1 year
study evaluated Pitolisant 20mg/d (P) efficacy and safety on excessive
daytime sleepiness (EDS) in moderate to severe obstructive sleep apnea
patients (OSA) refusing CPAP.
Materials and Methods: 2 periods were defined in HAROSA2: a 12 weeks
double blind period (DB) comparing P vs placebo (pl) (n¼268) and then
was proposed a 40 weeks open label period (OL) with P (n¼236). The
primary criteria was the Epworth sleep scale (ESS) change and the main
secondary critria were sleep latency OSleR test (OSL), Pichot fatigue score
(PF) and safety.
Results: After 1 year, in patients with P during DB, we observed an addi-
tional ESS reduction -1.6 ± 3.4, an increase of OSL and an improvement of
PF -1.4 ± 5.9 during OL. In patients with pl during DB and P during PO, we
observed an ESS reduction -5.2 ± 5.4, an increase of sleep latency and
improvement of PF-2.9 ± 6.2. Most frequent side effects were headaches,
insomnia, nausea, vertigo without cardiovascular impact observed.
Conclusions: After 1 year, OSA patients without CPAP presenting EDS
treated with Pitolisant during DB were improved during OL on ESS, OSL
and PF: Pitolisant efficacy was maintained during 1 year. OSA Patients
without CPAP presenting EDS with placebo during DB, then treated with
Pitolisant (OL) were improved with a similar ESS reduction. Pitolisant
showed a favourable benefit risk balance to manage EDSr in OSA patients
refusing of not tolerating CPAP.
Acknowledgements: to all HAROSA 2 study investigators

POLYPHENISM AS A PUTATIVE PHENOTYPIC DETERMINANT FOR THE
EMERGENCE OF TREATMENT-RELATED CENTRAL SLEEP APNEAS

M. Meira e Cruz 1,2,3, P. Mei 3,4. 1Centro Cardiovascular da Universidade de
Lisboa, Lisbon School of Medicine, Sleep Unit, Lisbon, Portugal; 2 European
Sleep Center, Lisbon, Portugal; 3 Faculdade S~ao Leopoldo Mandic, Campinas,
Brazil; 4Academia Brasileira de Neurologia, Medicina do Sono, S~ao Paulo,
Brazil
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Introduction: Treatment Emergent Central Sleep Apneas (TECSA) are
common in patients with Obstructive Sleep Apnea (OSA) following treat-
ment with Positive Airway Pressure (PAP) systems, Oral Devices (OD),
either for mandibular advancement or tongue repositioning, and Surgical
Maxilomandibular Advancement (SMA). Yet, not only therapeutic re-
sponses are different among patients using the same treatment but also
the emergence of central events differ between them. This is possibly
related with phenotypic characteristics which should therefore be
assessed and evaluated. From the available literature, this work aimed to
identify phenotypic features linked to different responses regarding the
emergence of central events after OSA treatment.
Materials and Methods: A qualitative analysis of the available literature
was done and whenever possible, patients were divided according to their
treatment response as: 1. emergence of central sleep apneas (CSAs) with
reduction or resolution of associated obstructive events (OE), 2. emergence
of CSAs without resolution or aggravation of OE, 3. resolution of the CSAs
independent from OE (e.g those not included in a mixed sleep apnea
event); and also according to the type of associated events: 1. mixed events
or 2. independent CSAs. A critical discussion followed such observations.
Results: In the literature, TECSA and its particular direction troughout
exacerbation or resolution differ between patients according to some
characteristics and according to the type of event.
Conclusions: Taken together these findings seems to suggest that TECSA
could represent a polyphenetic trait which can be linked to endotypic
factors therefore manifesting a phenotypic expression. Wether is also
possible a therapeutic-tool dependent response, this hypothesis remain
elusive. However, as those findings may account for a clinical significant
impact on OSA patients and may clarify some important aspects of Central
Sleep Apnea pathophysiology, future research should adequately assess
and confirm this hypothesis.

POSITIONAL THERAPY IN A PATIENT WITH REFRACTORY TREATMENT-
EMERGENT CENTRAL SLEEP APNEA

M. Jaziri 1, W. Palmer 1, M. Tovar 1. 1Henry Ford Hospital, Department of
Sleep Disorders, Detroit, United States

Introduction: Treatment-emergent central sleep apnea (TE-CSA) is a
condition characterized by central respiratory events that can arise with
the use of positive airway pressure (PAP) therapy during treatment of
obstructive sleep apnea (OSA). It is usually transient in nature and resolves
after continuous PAP therapy most of the time. In cases of persistent TE-
CSA, adaptive servo-ventilation (ASV) is a common treatment as it affords a
backup respiratory rate to support central apneas, and studies have shown
ASV’s ability to improve the apnea-hypopnea index (AHI) in patients with
TE-CSA. While worsening sleep apnea in the supine position is a known
phenomenon in OSA and central sleep apnea (CSA), worsening positional
TE-CSA is rarely reported and to date poorly understood. Positional ther-
apy is a strategy that has been shown to be effective in treating both OSA
and central sleep apnea (CSA) but has not been established as a treatment
option for TE-CSA. We are presenting a rare case of persistent positional
TE-CSA that was refractory to standard treatments and only improved after
adding positional therapy.
Case report: This is the case of a 60-year-old woman with symptomatic
moderate obstructive sleep apnea who experienced progression to treat-
ment-emergent central sleep apnea (TE-CSA) after initial treatment with
positive airway pressure (PAP) therapy. A prolonged trial with continuous
PAP (CPAP) or bilevel PAP (BPAP) was not possible because the patient
experienced periods of pressure intolerance and adaptive servo-ventila-
tion (ASV) was pursued. However, ASV titration revealed a persistent and
positional preference for central respiratory events. She was fitted for a
mandibular advancement device and had serial home sleep studies with
device adjustment that continued to reveal inadequate control of her
apneic events. After having used CPAP for 72 days, BPAP for 26 days, ASV
for 78 days, and a mandibular advancement device, the patient was
evaluated for HGNS therapy. Her HGNS titration re-demonstrated persis-
tent central events with a supine AHI of 43.4 and a lateral AHI of 2.9,
indicating a strong positional component of her refractory TE-CSA. Posi-
tional therapy was initiated with good control of the patient’s apnea with
HGNS use during lateral sleep and resolution of the patients reported sleep
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related symptoms.
Conclusions: The final improvement in our case of TE-CSA resulted from
positional therapy in concert with HGNS. The patient’s successful lateral
sleep therapy for positionally exacerbated TE-CSA demonstrates the
benefit of a well-known sleep apnea treatment for this rarely described
condition. Positional therapy continues to be invaluable in treating various
forms of sleep apnea and may be effective for patients with positional TE-
CSA who are refractory to other common therapies.

POSITIVE AIRWAY PRESSURE UTILIZATION, MAJOR ADVERSE
CARDIOVASCULAR EVENTS INCIDENCE RISK AND MORTALITY IN
MEDICARE BENEFICIARIES WITH OBSTRUCTIVE SLEEP APNEA

D. Mazzotti 1, L. Waitman 2, D. Gozal 3, X. Song 2. 1University of Kansas
Medical Center, Internal Medicine, Kansas City, United States; 2University
of Missouri-Columbia, Columbia, United States; 3University of Missouri
School of Medicine, Columbia, United States

Introduction: Positive airway pressure (PAP) is the first line treatment for
moderate-severe or symptomatic obstructive sleep apnea (OSA). Ran-
domized controlled trials have established that PAP therapy has beneficial
impact on cardiovascular and metabolic functions. However, evidence on
the benefits of PAP for preventing major adverse cardiovascular events
(MACE) is limited. We aimed to determine the association between PAP
utilization and incidence of MACE and all-causemortality in a large sample
of Medicare beneficiaries.
Materials and Methods:Medicare beneficiaries (>65 years) with at least 5
years of consecutive enrollment to part A and B and�2 distinct OSA claims
were collected from multi-state (Kansas, Missouri, Iowa, Wisconsin,
Nebraska, Minnesota, Texas, Utah, North Dakota, South Dakota and Indi-
ana), multi-year (2011-2017) Medicare fee-for-service claims data. We
further required at least 1-year enrollment before the first OSA claim.
Evidence of PAP utilization and index date was defined based on the first
Healthcare Common Procedure Coding System PAP initiation codes
(E0601, E0470, E0471) after first OSA diagnosis. MACE was defined as the
first occurrence of myocardial infarction, coronary revascularization,
stroke, or heart failure (identified by diagnostic and procedure code
claims) after PAP initiation. Analyses were adjusted by age at initial OSA
diagnosis, sex, race and presence of hypertension, type 2 diabetes, obesity,
and evidence of MACE prior to the index date.
Results: Our sample included 212,445 eligible Medicare beneficiaries with
evidence of OSA diagnosis (mean [SD] age 75 [5.7] years; 45.2% women;
median [Q1, Q3] follow-up 4 [2.0, 4.9] years at censoring). Five-year MACE
cumulative incidence rate was 59.3% and the mortality rate was 17.8%. In
adjusted analyses, OSA patients with evidence of PAP utilization (50.8%)
had significantly lower MACE incidence risk (HR¼0.812; 95%CI¼0.803-
0.822; p<0.0001) when compared to those without evidence of using PAP.
OSA patients with evidence of PAP utilization also had significantly lower
mortality risk (HR¼0.575; 95%CI¼0.560-0.591; p<0.0001). Pre-existing
hypertension, type II diabetes and obesity were also significantly associ-
ated with increased mortality and MACE risk.
Conclusions: PAP utilization based on device initiation derived from
claims data is associatedwith lowerMACE incidence andmortality in older
adults that are Medicare beneficiaries.
Acknowledgements: American Heart Association (20CDA35310360), Pa-
tient-Centered Outcomes Research Institute (RI-CRN-2020-003-IC); NIH
CTSA NCATS Frontiers: University of Kansas Clinical and Translational
Science Institute (UL1TR002366); Tier 2 grant, University of Missouri.

POSTOPERATIVE ATRIAL FIBRILLATION AND RISK FOR REOCCURRENCE
AT LONG-TERM IN ADULTS WITH OBSTRUCTIVE SLEEP APNEA
UNDERGOING CORONARY ARTERY BYPASS GRAFTING IN THE
RICCADSA COHORT

Y. Peker 1,2,3,4, H. Holtstrand Hj€alm 2, Y. Celik 1, E. Thunstr€om2. 1Koç
University School of Medicine, Pulmonary Medicine, Istanbul, Turkey;
2 Sahlgrenska Academy University of Gothenburg, Gothenburg, Sweden;
3 Lund University School of Medicine, Lund, Sweden; 4 Pittsburgh University
School of Medicine, Pittsburgh, United States
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Introduction: Postoperative Atrial Fibrillation (POAF) occurs up to 33%
after coronary artery bypass grafting (CABG) in patients with coronary
artery disease (CAD). Obesity is one of the risk factors for POAF following
CABG. Obstructive sleep apnea (OSA) is also common in patients with CAD,
and may contribute to POAF, since obesity and OSA co-exist. Less is known
regarding the reoccurrence of AF in patients with POAF and concomitant
OSA following CABG.
Materials and Methods: In the current secondary analysis of the Ran-
domized Intervention with Continuous Positive Airway Pressure (CPAP) in
Coronary Artery Disease and Obstructive Sleep Apnea (RICCADSA) trial, we
included 157 patients with CABG, who underwent a home sleep apnea
testing, in average 73±30 days after the surgical intervention. POAF was
defined as a new-onset AF occurring during or within the 30 days
following the CABG. After excluding 10 patients with chronic AF, 147
remained as the final study population.
Results: POAFwas observed in 50 (34.0%). The occurrence of POAF across the
apnea-hypopnea-index (AHI) categories <5.0 events/h (no-OSA); 5.0-14.9
events/h (mild OSA); 15.0-29.9 events/h (moderate OSA); and �30 events/h
(severe OSA)were 11.1%, 29.2%, 32.1%, and 46.9%, respectively (p¼0.042). In a
multivariate logistic regression model, there was a significant risk increase
across the AHI categories with the highest odds ratio for severe OSA (odds
ratio 7.03, %95 confidence Interval 1.42-34.73; p¼0.017) independent of age,
sex and body-mass-index. During a median follow-up period of 67 months,
only 2 patients (none with POAF) were hospitalized due to AF.
Conclusions: Severe OSA is associated with POAF in patients with CAD
undergoing CABG. Notwithstanding, those patients do not seem to have an
increased risk for reoccurrence of AF at long-term regardless of the
treatment of OSA with CPAP.
ClinicalTrialRegistration: clinicaltrials.gov NCT00519597.
Acknowledgements: The study was funded by the Swedish Research
Council, Swedish Heart and Lung Foundation, and ResMed Foundation.

POST REIMBURSEMENT ANALYSIS OF THE IMPACT OF SOLRIAMFETOL
PRESCRIPTION ON CPAP ADHERENCE (SOPRANO): DESIGN OF A
NATIONWIDE RETROSPECTIVE ANALYSIS IN REAL-WORLD CPAP-
TREATED FRENCH PATIENTS WITH OSA

J.-L. P�epin 1, S. Bailly 1, A.-S. Jean-Deleglise 2, D. Girfoglio 3, F.
Gagnadoux 4. 1Grenoble Alpes University Hospital and HP2 INSERM
Laboratory U1300, La Tronche, France; 2 Jazz Pharmaceuticals, Lyon, France;
3 Jazz Pharmaceuticals, Oxford, United Kingdom; 4Angers University
Hospital, Department of Respiratory and Sleep Medicine, Angers, France

Introduction: The first-line primary treatment for obstructive sleep
apnoea (OSA) is continuous positive airway pressure (CPAP); however,
CPAP adherence remains problematic for many patients. Excessive day-
time sleepiness (EDS), the chief complaint by OSA patients, may persist in
9e22% of OSA patients despite adequate CPAP adherence. Solriamfetol is a
dopamine and norepinephrine reuptake inhibitor approved in the EU and
US for the treatment of residual sleepiness in this clinical context. An
improvement in residual EDS might impact adherence to CPAP. In pub-
lished large, pivotal, randomised, controlled trials, solriamfetol did not
affect CPAP adherence; however, this finding has not been confirmed in
real-world treatment scenarios. The SOPRANO post reimbursement study
will evaluate the impact of solriamfetol prescription on CPAP adherence in
a nationwide real-world population of French patients with OSA.
Methods: Data pertaining to CPAP reimbursement and solriamfetol use
will be extracted from the French National Health Data System repository
(Syst�eme National des Donn�ees de Sant�e [SNDS]) for patients receiving a
first administration of solriamfetol between 01 September 2021 and 30
June 2023. In France, reimbursement for CPAP devices is conditional upon
treatment adherence; thus, reimbursement data are representative of
different levels of adherence (adherent [�112 h over 4 weeks], interme-
diary adherence [�56 to <112 h over 4 weeks], and low adherence [<56 h
over 4 weeks]). Monthly adherence scores (3, adherent; 2, intermediary
adherence; 1, low adherence; 0, no CPAP equipment) will be analysed for
comparison between the 6 months prior to and after solriamfetol initia-
tion. The study populationwill consist of CPAP users with OSAwho had�1
CPAP reimbursement within the 12 months prior to initiation of sol-
riamfetol. Additional inclusion criteria are available data for monthly CPAP
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reimbursement within each month of the 6 months prior to solriamfetol
initiation and �3 dispensations of solriamfetol within the 6 months
following solriamfetol initiation.
Results: The primary objective of this study is to assess CPAP adherence
(via reimbursement rates) prior to and following initiation of solriamfetol
treatment using real-world data from the SNDS (estimated CPAP popula-
tion, >1 million individuals). The primary endpoint is the proportion of
participants with CPAP reimbursement rates that are decreased, increased,
or unchanged between the two 6-month periods (prior to and following
solriamfetol initiation). The study aims to report data for approximately
3,000 participants initiating solriamfetol, with final follow-up data ex-
pected in September 2024.
Conclusion: The results of the SOPRANO study will help determine
whether solriamfetol treatment affects CPAP adherence in a real-world
OSA population.
Acknowledgements: This study was supported by Jazz Pharmaceuticals.

PRECISION IN PERFORMING DISTRACTION OSTEOGENESIS MAXILLARY
EXPANSION FOR OSA

M. Abdelwahab 1, B. Ibrahim 2, A. Huang 1, A. Yoon 3, C. Chou 1, S.
Liu 2. 1 Stanford University, Otolaryngology, Stanford, United States;
2 Stanford University, Otolaryngology, Stanford University, United States;
3 Stanford University, Stanford University, United States

Introduction: Establishing nasal breathing is critical for airway stabilization
in the surgical treatment of OSA. Patients with narrowmaxilla and high arch
palate present with limited response to standard septal, turbinate and valve
procedures for nasal obstruction. The objective is to achieve distraction
osteogenesis maxillary expansion (DOME) osteotomies safely and reduce
morbidity including prolonged V2 paresthesia and nasolabial deformity.
Methods: Prospective cohort (observational) study performed in a tertiary
referral center where subjects with high arched palate and narrowmaxilla
underwent minimally invasive nasal endoscopic (MINE) for DOME (MINE
DOME) and/or guided with patient specific 3D printed guides from August
2019 to July 2021. Nasal Obstruction Symptom Evaluation (NOSE) score,
mean time to opioid cessation and mean duration of cranial nerve V2
hypoesthesia were collected.
Results: Twenty subjects underwent MINE-DOME. Mean Nasal Obstruc-
tion Symptom Evaluation (NOSE) score decreased from 58.9 to 15.8
(p¼0.004). Mean time to cessation of opioid use was 1 day. The mean
duration to full V2 recovery was 5.6 weeks.
Conclusion: DOME is an effective for treatment of nasal obstruction in OSA
patients with narrow, high-arched maxilla. We report our outcomes of
subjects undergoing DOME with a minimally invasive and patient specific
approach. Techniques described can be easily adopted by sleep surgeons.

PRECISION ORAL APPLIANCE THERAPY: THE PRIME TIME TREATMENT
FOR OSA

E. Sall 1. 1 StopSnoringSleep Better.com, Sleep Medicine/Otolaryngology,
Fayetteville, United States

Introduction: A growing body of research has established that Oral
Appliance Therapy delivers non-inferior outcomes in comparison to CPAP.
CPAP was previously considered the "gold standard" due to its high effi-
cacy in eliminating obstructive events. However, despite improvements in
technology, the "effectiveness " of CPAP has been compromised by poor
real-world compliance. Technological improvements have improved the
"effectiveness" of Oral Appliance Therapy. This study reports the efficacy of
a novel. precision engineered Oral Appliance Therapy device for the pri-
mary treatment of all severities of OSA.
Materials and Methods: For this retrospective, private practice investi-
gation, OAToutcomes data was analyzed for consecutively treated patients
(n¼115) with complete pre/post sleep studies.
The sample was comprised of 48.6% females and 51.4% males. Mean pre-
treatment AHI was 24.1 +/- 19.2, RDI 30.7 +/- 17.2 and O2 Nadir 84% +/-5,7%.
OSA severity was distributed as 41.7% mild, 33.0% Moderate and 25.2%
Severe.
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All patients were diagnosed by a board certified sleep physician via a PSG
or HST and treated by a AADSM certified dentist. Digital Scans (TRIOS, 3
Shape) and digital bite registrations were recorded with a George Gauge
utilizing a 3mm bite fork and were obtained on all patients. The patients
were consecutively ordered with complete follow up data, many did not
return for follow ups.
Bite and Titration Protocol: With comfort in mind the initial protrusion
was set at approximately 40-60% and varied according to the degree of
overbite and overjet, the severity of the OSA and the presence or absence
of TMJ symptoms. All patients were fitted with a ProSomnus {IA} Sleep
Device (ProSomnus Sleep Technologies, Pleasanton, CA) and titrated ac-
cording to their subjective symptoms (snoring, hypersomnolence, jaw
discomfort). An efficacy study was obtained with a HST after titration and
compared to the initial HST or PSG.
Results: Outcome data on 115 patients were retrospectively reviewed. The
pre-treatment AHI was 24.1 +/- 19.2. Post treatment residual AHI was 6.1
+/- 6.4 with an AHI reduction of 69.2% +/-21.2%. 74.8% of the patients were
treated successfully per >50% & < 10 AHI success metric. 56% of the pa-
tients were treated to an AHI of < 5. O2 Nadir improved by 4.6 percentage
points overall. Additionally, patients had a reduction in UAR airflow as
evidenced by a 55% reduction of RERAs.
Conclusions: The data shows that a precision oral appliance is capable of
successfully treating patients with all levels of severity, with the majority
of patients treated to an AHI < 5, 29 severe patients with an average AHI of
51.5 were treated to a final average of 9.9. Additionally, patients success-
fully saw a reduction in upper airway resistance airflow as evidenced by
the reduction of RERA's of 55% for 37 of the patients, showing that a
precision oral appliance can have a significant impact on the upper airway.
The results of this study suggest that precision oral appliance therapy be
considered as the primary form of therapy for all levels of the severity of
OSA depending on the preference of the patient.
Acknowledgements: None

PREDICTING DISTRACTION OSTEOGENESIS MAXILLARY EXPANSION
(DOME) SUCCESS IN MANAGING NASAL OBSTRUCTION IN OSA

H. Wu1, A. Yoon 2, M. Abdelwahab 3, S. Poomkonsarn 3, R. Capasso 3, S.
Liu 3. 1Beijing An Zhen Hospital, Capital Medical University, Sleep Medicine
Center, Dept. of Otolaryngology-Head & Neck Surgery, Beijing, China;
2UCLA School of Dentistry, Section of Pediatric Dentistry and Orthodontics,
Division of Growth and Development, Los Angeles, United States; 3 Stanford
University School of Medicine, Stanford, United States

Introduction: This study attempted to identify correlated factors of
distraction osteogenesis maxillary expansion (DOME) success in treating
adult obstructive sleep apnea (OSA) with narrow hard palatal roof and
nasal obstruction.
Materials and Methods: This retrospective study reviewed adult OSA
subjects who underwent DOME treatment and had postoperative sleep
studies from September 2014 to February 2020. Peri-operative data
reviewed included Epworth Sleepiness Scale (ESS), Nasal Obstruction
Symptom Evaluation (NOSE) and upper airway assessment.
Results: Forty-four adult subjects were included. There were significant
improvements in NOSE scores (11.4±5.4 to 3.9±3.5, p<0.0001), ESS scores
(11.6±5.1 to 7.0±5.4, p<0.0001), AHI (18.8±16.9 to 9.3±16.9, p<0.001),
hypopnea index (15.7±13.1 to 8.8±8.7, p<0.001) and the percentage of
REM sleep (14.1±7.6% to 21.0±7.8%, p¼0.007) after DOME. The cure rate of
inferior turbinate hypertrophy (64.0% vs. 25.0%, p¼0.038) and nasal
septum deviation (59.1% vs. 20.0%, p¼0.060) was higher in the success
group. Lesser REM sleep (OR, 0.85; 95%CI, 0.73 to 1.00, p¼0.045) and the
reduction of NOSE (OR, 1.03; 95%CI, 1.00 to 1.06, p¼0.059) were associated
with surgical success.
Conclusions: DOME treatment can reduce OSA severity (especially
hypopneas), improve nasal obstruction and sleep quality in adult OSA
patients with nasal obstruction and narrow, high-arched maxilla. Patients
with less REM sleep and peri-operative change in nasal obstruction were
more likely to benefit from DOME.
Acknowledgements: The authors thank Dr. Yifei Ma from Stanford Uni-
versity for his statistical help in this study. This study was supported by
Capital's Funds for Health Improvement and Research (CFH-2020-4-1055).
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PREDICTORS OF VOLTAGE AMPLITUDE IN PATIENTS WHO RESPOND TO
HYPOGLOSSAL NERVE STIMULATION FOR OBSTRUCTIVE SLEEP APNEA

C. Chou 1, H.J. Kim 2, C. Huntley 3, M. Boon 3, S. Liu 4, R. Capasso 4. 1 Icahn
School of Medicine at Mount Sinai, Otolaryngology - Head and Neck
Surgery, New York, United States; 2Ajou University, Otolaryngology - Head
and Neck Surgery, Suwon, Korea, Republic of; 3 Thomas Jefferson University,
Otolaryngology - Head and Neck Surgery, Philadelphia, United States;
4 Stanford University, Otolaryngology - Head and Neck Surgery, Palo Alto,
United States

Introduction: Hypoglossal nerve stimulation (HNS) is an established and
widely-available treatment alternative for patients with obstructive sleep
apnea (OSA) who do not tolerate continuous positive airway pressure.
There is a need to improve post-implantation management, specifically
effective and efficient titration of device settings. This study aimed to
determine patient characteristics that correlate with effective voltage
amplitudes.
Materials and Methods: This retrospective review evaluated Patients who
underwent HNS implantation at two academic sleep surgery centers be-
tween November 2014 and October 2019. Patients who received diagnostic
preoperative sleep studies and postoperative efficacy studies, and who
demonstrated response to therapy as defined by Sher’s criteria (� 50%
reduction in apnea-hypopnea index [AHI] to � 20 events/hour) were
included. Linear multivariate regression analysis was used to correlate
patient demographics, physical exam findings, drug-induced sleep
endoscopy (DISE) findings, and sleep study data with patients’ final,
effective voltage amplitude.
Results: One hundred sixty-eight Patients met study criteria. The mean
(SD) age was 61.3 (10.7) years, 120 participants were men (71.4%), and
mean body mass index (BMI) was 28.7 (6.6) kg/m2. When controlling for
age, gender, and BMI, preoperative complete oropharyngeal lateral wall
collapse on DISE (p¼ 0.005) and low nocturnal mean oxygen saturation (p
¼ 0.02) significantly correlated with higher effective voltage amplitude.
Conclusions: This is the first study to evaluate patient characteristics that
correlate with voltage amplitude needed to achieve therapeutic response
in OSA Patients with HNS. Patients with more severe oropharyngeal lateral
wall collapse and lower mean nocturnal oxygen saturation require higher
voltages to achieve success.
Acknowledgements: Yifei Ma for his assistance with statistical analysis.

PREVALENCE OF SLEEP-DISORDERED BREATHING IN AN AFRICAN
GENERAL POPULATION: THE BENIN SOCIETY AND SLEEP (BESAS) STUDY

A.P. Wachinou 1, C. Houehanou 2, S. Ade 3, T. Totah 4, M. Berger 5, G.
Solelhac 5, S. Amidou 4, A. Fiogbe 6, F. Alovokpinhou 6, P. Lacroix 7, P.-M.
Preux 7, P. Marques-Vidal 8, G. Agodokpessi 1, D. Houinato 1, R.
Heinzer 5. 1University of Abomey-Calavi, School of Health Sciences,
Cotonou, Benin; 2University of Parakou, National School of Public Health,
Cotonou, Benin; 3University of Parakou, Faculty of Medicine, Parakou,
Benin; 4 Laboratory of Epidemiology of Chronic and Neurologic Diseases,
Cotonou, Benin; 5Center of Investigation and Research on Sleep (CIRS),
Lausanne, Switzerland; 6National Hospital for Tuberculosis and Pulmonary
Diseases, Cotonou, Benin; 7 INSERM, University of Limoges, Institute of
Epidemiology and Tropical Neurology, Limoges, France; 8University
Hospital of Lausanne and University of Lausanne, Lausanne, Switzerland

Introduction. There are currently no data on the prevalence of sleep-
disordered breathing (SDB) in the African general population. This study
aimed to objectively determine the prevalence of, and factors associated
with, SDB in a large population-based sample in Benin, West Africa.
Methods. The Benin Society and Sleep (BeSAS) population-based study
was conducted from April 2018 to January 2021. Participants were
recruited from both urban and rural areas. Subjects underwent polygraphy
at home using a type III device. Clinical and morphometric data were also
collected. SBD severity categories were defined according to apnoea-
hypopnoea index (AHI): mild-to-severe (AHI �5/h, moderate-to-severe
(AHI �15/h) or severe (AHI �30/h).
Findings. For the 1810 participants with complete polygraphic data (age
46±15 years, 64$2% women), the prevalence (95% confidence interval [CI])
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of mild-to-severe SDB (AHI �5/h) was 43$2% (40$9e45$5), of moderate-
to-severe SDB (AHI �15/h) was 11$6% (10$2e13$1), and of severe SDB (AHI
�30/h) was 2$7% (2$0-3$5). The prevalence of mild-to-severe (p<0$001)
and moderate-to-severe (p¼0$006) SDB was significantly higher in men
than inwomen. Individuals aged�60 years had a higher prevalence of SDB
than younger participants in each severity category (p�0$001). In addi-
tion, SDB was more prevalent in participants living in urban versus rural
areas (p<0$001), and there was a gradual increase in SDB prevalence with
increasing BMI (p<0$001). Factors independently associated with SBD
were advanced age, large neck circumference, and snoring in both sexes.
After multivariable adjustment, severe SDB was independently associated
with hypertension (odds ratio 3$99 [95% CI 1$04e15$33]; ptrend¼0$044) in
women but not in men.
Conclusion. The BeSAS study provides the first objective evaluation of SDB
prevalence and associated factors in Africa. The high prevalence of SDB
identified should stimulate the development of public health policies to
prevent and treat this condition in African countries.
Acknowledgement. Ligue Pulmonaire Vaudoise, Switzerland for funding.

PULSE WAVE AMPLITUDE DROPS (PWAD) : A NEW BIOMARKER OF
CARDIOVASCULAR RISK IN PATIENTS WITH OBSTRUCTIVE SLEEP
APNEA IN HYPNOLAUS AND ISAACC COHORTS
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Introduction: This study aimed to investigate the value of pulse wave
amplitude drops (PWAD) index during sleep as a biomarker of cardio-
vascular risk in patients with obstructive sleep apnea (OSA).
Materials and Methods: This is a prospective analysis of two cohorts: 1)
the HypnoLaus population-based cohort, in which 1941 participants un-
derwent home polysomnography, and 2) a subset from the ISAACC mul-
ticentre, prospective, randomised, controlled trial (CPAP vs usual care vs
OSAe) assessed using respiratory polygraphy including 692 patients with
acute coronary syndrome. PWAD were derived from photo-
plethysmography obtained by using a pulse oximeter and detected using a
validated algorithm. PWAD with amplitude >30% and duration >4 heart-
beats were identified. The total number of PWAD during sleep was aver-
aged per hour of sleep as the PWAD index (number of >30% drops in PWA
per hour). Participants were divided into subgroups according to the
presence of OSA (apnea/hypopnea +/-15/h) and the median PWAD index
among OSA+ (high PWAD index or low PWAD index) of each cohort. Pri-
mary endpoint was the incidence or recurrence of a composite of cardio-
vascular events. Multivariable-adjusted Cox regressions adjusted for age,
sex, body mass index, alcohol, smoking, diabetes, hypertension, lipid-
lowering drugs, and beta-blockers were performed in both cohorts.
Results: After 49.2±12.1 months and 24.3±5.8 months of follow up, 3.9%
and 16.9% developed a cardiovascular event in the HypnoLaus and ISAACC
cohorts respectively. In HypnoLaus, OSA+/Low PWAD index group had a
higher incidence of cardiovascular events compared to OSA+/high PWAD
index group (HR 2.16, 95%CI 1.07e4.34; p¼0.031) and compared to OSA-
group (HR 1.96, 95%CI 1.11e3.46; p¼0.020). In ISAACC, OSA+/low PWAD
index untreated group had a higher incidence of cardiovascular events
compared to OSA- group (HR 2.06, 95% CI 1.08e3.94; p¼0.028). This dif-
ference disappeared when this group was treated with CPAP. Untreated
OSA+/high PWAD index participants were not at increased risk compared
to the OSAe group (HR 1.60, 95%CI 0.79e3.26; p¼0.192).
Conclusions: In OSA+ patients, low PWAD index was independently
associated with a higher incidence or recurrence of cardiovascular events
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in both cohorts, and ISAACC data showed that CPAP treatment was asso-
ciated with decreased cardiovascular risk in OSA+/low PWAD index pa-
tients. Prospective interventional studies should select patients not only
based on the AHI but also on additional cardiovascular risk biomarkers
such as PWAD index to better define a population for whom treatment of
OSA might have a positive impact on cardiovascular risk.

QUALITY OF LIFE AFTER LARGE MAXILLOMANDIBULAR ADVANCEMENT
SURGERY FOR OBSTRUCTIVE SLEEP APNEA USING A SINGLE-ITEM
GLOBAL INSTRUMENT

J. Howard 1, M. Awad 2, Y. Ma 1, M. Abdelwahab 1,3, S. Poomkonsarn 1,4, R.
Riley 1, S. Yung-Chuan Liu 1. 1 Stanford University School of Medicine,
Stanford, United States; 2Northwestern University, Chicago, United States;
3Mansoura University Faculty of Medicine, Mansoura, Egypt; 4College of
Medicine, Rangsit University, Bangkok, Thailand

Introduction: From a public health standpoint, quality of life (QOL)
improvement in chronic disease has gained traction as a key focus in recent
years, with obstructive sleep apnea (OSA) as one of the targeted chronic
diseases. The association between untreated OSA and poor QOL has been
investigated and repeatedly reported in the literature, as many of the most
common presenting symptoms of OSA include excessive daytime sleepi-
ness, fatigue, social and emotional difficulties, which are all closely tied to
subjective quality of life. The gold standard treatment for OSA is continuous
positive airway pressure (CPAP) therapy, which has been shown to improve
QOL in OSA patients. However, the impact of CPAP therapy is limited by low
adherence rates. Patients who do not tolerate CPAP are candidates for sur-
gical intervention to ameliorate airway obstruction. Among surgical in-
terventions, maxillomandibular advancement (MMA) surgery is one of the
most successful surgical interventions with consistently high rates of sur-
gical success (86% success rate in largest meta-analysis). MMA surgery
works by expanding the skeletal framework, increasing both the retro-
palatal and retrolingual airway by pulling the soft palate, tongue and
associatedmuscles forward. Using drug induced sedated endoscopy (DISE),
MMA has also shown to reduce pharyngeal collapsibility at the lateral
pharyngeal wall during inspiration. The efficacy of MMA has been proven
even when accounting for patient factors including age, weight, history of
soft tissue surgery, and disease severity.While it has beenwell documented
that MMA is effective at drastically reducing AHI and respiratory distur-
bance index (RDI) in OSA, there is scant literature regarding the QOL pre-
and post- operatively for patients who have undergone sleep surgeries,
including MMA. Prior studies have demonstrated mixed results regarding
associations betweenAHI or RDI and QOL. Our objectivewas to evaluate the
change in quality of life (QOL) after maxillomandibular advancement
(MMA) surgery in a large cohort and determine possible predictors.
Materials and Methods: Following IRB approval, we performed a retro-
spective review, of patients undergoingMMA surgery for OSAwith pre and
1-year post MMA completed QOL questionnaire at Stanford Hospital from
May 2014 to December 2018. The primary outcome was the overall change
in QOL using a single-item global Likert scale instrument. Secondary out-
comes were change in Apnea Hypopnea Index (AHI), Body Mass Index
(BMI), Epworth Sleepiness Scores (ESS), lowest saturation of oxygen (SpO2
nadir), oxygen desaturation index (ODI) and the Nasal Obstruction
Symptom Evaluation (NOSE) scores.
Results: In this cohort, 44 subjectswere identifiedwithQOL questionnaires
completed. This simple QOL questionnaire showed significant improve-
ment inpatients after theirMMAsurgery (p<0.001). Additionally, all clinical
measures after MMA surgery significantly improved (p<0.05). Robust
regression model shows only preoperative SpO2 to correlate significantly
with QOL, in both unadjusted and demographic-adjusted models.
Conclusions:We present the largest cohort evaluating the impact of MMA
surgery on QOL. Herein, we utilized a single-item global Likert scale in-
strument, and reported a correlation between preoperative SpO2 nadir
and patient’s QOL.
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RANDOMISED CONTROLLED TRIAL ON THE EFFICACY OF AUDIO-VISUAL
HEALTH EDUCATIONAL MATERIALS ON CPAP ADHERENCE: THE AHEAD
TRIAL
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Introduction: Obstructive sleep apnoea (OSA) is a prevalent chronic dis-
ease with significant health implications, for which achieving >4 hours per
night on continuous positive airway pressure (CPAP) is essential for
effective treatment. Educational videos to improve CPAP adherence are of
interest as a low cost intervention, however previous trials have shown
mixed results. This study aimed to compare CPAP usage following standard
of care education (SOCE), with the usage following the addition of
educational videos, customised to incorporate low health literacy
communication, motivational and self-efficacy techniques.
Materials and Methods: Adults with OSA recommended treatment with
CPAP, were recruited and randomised in a single blinded method, to watch
short educational videos following their in laboratory CPAP study or SOCE.
The primary outcome was CPAP usage at 2mths and secondary outcomes
were usage at 12mth and proportion of patients with adequate usage
>4hrs/night.
Results:195 patients met the eligibility criteria and were randomised to
video education (n ¼ 96) or to SOCE (n ¼ 99). There was no significant
difference in compliance at 2mths (median usage 1.7hrs IQR 0-6.2 SOCE,
4.4hrs IQR 0-6.7 video education p ¼ 0.1), however at 12mths there was
increased usage in the video education arm (median 0hrs IQR 0-5.4
standard of care, 3.8hrs IQR 0-6.87 p¼ 0.05). The proportionwith adequate
CPAP usage >4hrs/night at 12mths was higher in the video education
group (33, 33% versus 48, 50% p ¼ 0.01).
Conclusions: Long-term adherence to CPAP is enhanced by the addition of
educational videos that incorporate low health literacy communication
and motivational techniques, compared to SOCE.
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REGULATION OF CB1R/AMPK/PGC-1a SIGNAL PATHWAY ON THE
CHANGES OF MITOCHONDRIA IN HEART AND CARDIOMYOCYTES OF
MICE WITH CHRONIC INTERMITTENT HYPOXIA OF DIFFERENT
SEVERITY
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Introduction:This study aimed to evaluate the effects of chronic inter-
mittent hypoxia(CIH)on the mitochondria of mouse heart (in vivo) and
H9C2 cardiomyocytes (in vitro), the role of CB1R/adenosine 5'-mono-
phosphate-activated protein kinase(AMPK)/peroxisome proliferator-acti-
vated receptor-g coactivator-1a(PGC-1a) ignaling pathway in the above
process.
Materials and Methods: Thirty-two C57BL/6 mice were randomly divided
into a normal group (NC); 4 weeks of CIH group (4W CIH); 6 weeks of CIH
group (6W CIH); and 6 weeks of CIH treated with targeted blocking of
CB1R group (6W CIH+AM251). H9C2 cardiomyocytes were divided into a
normal group (NC); 6h CIH group (6h CIH); 18h CIH group (18h CIH); and
18h of CIH treated by targeted blocking of CB1R group (18h
CIH+AM251).The CIH animal and cell models were created in an inter-
mittent hypoxia chamber. The cardiac function of mice was determined;
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heart tissue and ultrastructural changes were observed. Apoptosis, reac-
tive oxygen species(ROS)and mitochondrial membrane potential were
detected; and MitoTracker staining was used to observe cardiomyocyte
mitochondria. Western blot, immunohistochemistry and cellular immu-
nofluorescence were used.
Results:The 4W CIH group had a significantly higher ejection fraction (EF),
heart rate (HR), mitochondria synthesis, and expression of CB1R, AMPK
and PGC-1a compared to the NC group; however, there was no significant
difference in heart morphology between the two groups. Compared with
the NC group, the 6W CIH group had significantly increased EF, HR, cardiac
tissue injury, mitochondrial injury, and CB1R expression as well as
significantly decreased mitochondrial synthesis and expression of AMPK
and PGC-1a. Targeted blocking of CB1R was able to increase the expression
of AMPK and PGC-1a and improve the heart injury induced by severe CIH.
Compared with NC group, there was no significant difference in apoptosis
between H9C2 cells in the 6h CIH group and NC group. However, reactive
oxygen species, mitochondria membrane potential, and the expression of
CB1R, AMPK and PGC-1a were significantly higher in the 6h CIH group.
Compared with NC group, the 18h CIH group presented higher apoptosis,
reactive oxygen species, mitochondrial fragmentation, and CB1R expres-
sion as well as lower membrane potential and expression of AMPK and
PGC-1a. Targeted blocking of CB1R was able to improve H9C2 car-
diomyocyte injury induced by severe CIH and increase the expression of
AMPK and PGC-1a.
Conclusion: Themild CIH can directly activate the AMPK/PGC-1a pathway,
promote mitochondrial synthesis in cardiomyocytes, and protect cardiac
structure and function. Severe CIH can increase the expression of CB1R and
inhibit the AMPK/PGC-1a pathway, resulting in structural damage and
disturbance of myocardial mitochondria synthesis, and further changes in
cardiac structure. After targeted blocking of CB1R, AMPK and PGC-1a
increased, which alleviated the injury of heart and cardiomyocytes mito-
chondria caused by severe CIH.
Keywords: obstructive sleep apnea, chronic intermittent hypoxia, cardio-
vascular, mitochondria, CB1R, AMPK, PGC-1a
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REM-RELATED OBSTRUCTIVE SLEEP APNEA: PREVALENCE AND
DEFINITIONS USING DECISION TREES MODELS
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ABSTRACT
Study Objectives: This study aimed to estimate the prevalence of rapid-
eye-movement-related obstructive sleep apnea (REMrOSA) and to deter-
mine the most accurate diagnostic criteria.
Method: This was a retrospective cohort study that used three sets of
criteria to define patients with REMrOSA. These criteria were defined as
strict, intermediate and lenient depending on the apnea-hypopnea index
(AHI), (AHI during rapid eye movement sleep) REM-AHI/(AHI during
nonrapid eye movement sleep) NREM-AHI, NREM-AHI, and REM duration.
Decision tree (DT) models were used to estimate the accuracy of each set of
criteria and corroborate the decision to select a specific definition.
Results: The study included 902 patients, with male predominance. The
prevalence of REMrOSA was 19.5%, 24.9%, and 39.3% for the strict, inter-
mediate, and lenient criteria, respectively. No significant differences were
observed in the patients’ characteristics between the three definitions.
Compared to the NREMrOSA patients, the REMrOSA patients were more
likely to be younger females. The DT models revealed that all 3 definitions
were highly accurate; however, the lenient criteria were the most accurate
in classifying the patients.
Conclusion: REMrOSA is a common condition. The clinical and poly-
somnographic features were similar among REMrOSA groups regardless of
the definition. Based on the DT models, the definition using the most
lenient criteria was the most accurate for identifying REMrOSA patients.
Keywords: sleep-disordered breathing; rapid eye movement; obstructive
sleep apnea; definition; sleep apnea syndromes

REPRESENTATION LEARNING FOR ANOMALY DETECTION IN SLEEP
IDENTIFYING PEDIATRIC MOUTH BREATHING THROUGH
CONVOLUTIONAL AUTOENCODERS

L. Biedebach 1, M. �Oskarsd�ottir 2, A.S. Islind 2, E.S. Arnard�ottir 2. 1University
of Mannheim, Computer Science, Mannheim, Germany; 2Reykjavik
University, Computer Science, Reykjavík, Iceland

Introduction: Identifying mouth breathing during sleep in a reliable, non-
invasive way is a challenge for sleep researchers. While mouth breathing is
difficult to capture, it is a condition with high relevance in pediatric sleep
research, as chronic mouth breathing can have negative health implica-
tions for children. So far, sleep recordings must be manually reviewed by a
sleep technologist, which is both time consuming and expensive. This
research aims to automatically distinguish between mouth and nose
breathing with representation learning through convolutional autoen-
coders based on data from RIP belts and oronasal cannula.
Materials and Methods: Unsupervised reconstruction-based anomaly
detection aims to identify mouth breathing without labelled sleep re-
cordings, by using the recording from an oronasal cannula and RIP belts.
The sleep recording is split into subsequences of 10 seconds which are
labelled as “mouth breathing” if it contains at least 3 seconds of mouth
breathing. A convolutional autoencoder is trained on the data and learns
the properties of the majority class “nose breathing”. It encodes the data
throughmultiple non-linear transformations into a low dimensional latent
space and decodes it back in the same way. The resulting reconstruction
will deviate from the original sequence, but this deviation is encouraged,
as it is not a random error but the result of thousands of learned weights
and bias terms within the neural network. The reconstruction error is used
as an anomaly score to distinguish between the normal and anomalous
class, since reconstructing an unknown pattern is more difficult for the
autoencoder.
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Results: Training the autoencoder on labelled nose breathing sequences
results in a reconstruction error that is on average twice as high for mouth
breathing as it is for nose breathing. This implies that the autoencoder
learns representations of the nose breathing, but not of the mouth
breathing. This allows us to classify all sequences above a set threshold as
mouth breathing, which achieves a precision of 63,3%, capturing 71,9% of
all mouth breathing sequences in the test set.
Conclusions: The proposed machine learning model is able to automati-
cally distinguish between mouth breathing and nose breathing in children
using the signals from an oronasal cannula and RIP belts without using any
labelled mouth breathing sequences in the training. These results can be
used to design less invasive methods for conducting sleep studies for
children.
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RESPIRATORY EVENT TYPE AND THE PRESENCE OF DESATURATION
AFFECT THE CARDIOVASCULAR RESPONSE TO RESPIRATORY AROUSALS
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Introduction: Obstructive sleep apnea (OSA) is characterized by complete
and partial breathing obstructions, respectively called apneas and hypo-
pneas. The obstructions often cause arousals from sleep, which can elicit
cardiovascular responses including vasoconstriction and heart rate in-
crease. However, factors affecting the magnitude and timing of these re-
sponses have not been extensively studied. Thus, we aimed to characterize
arousal response in photoplethysmography (PPG) signal, hypothesizing
that apneas lead to stronger but slower changes than hypopneas and so do
events with blood oxygen desaturation compared to those without.
Materials and methods: Retrospective analysis was performed on poly-
somnographic data from 867 suspected OSA patients. Arousal periods
together with the preceding and following 10-second segments were
extracted from PPG signals. For these segments, mean instantaneous fre-
quency and instantaneous amplitude signals were derived. Changes in the
derived signals were detected by fitting three consecutive logistic func-
tions to each signal. The changes were further categorized to detect fre-
quency increases and amplitude decreases. The frequency and amplitude
levels before and after arousal-induced changes and delays between
arousal starts and the changes in PPG signal were compared between
arousals caused by apneas and hypopneas with and without �3% desa-
turation. For comparison, samples of stable sleep were extracted andmean
instantaneous frequencies and instantaneous amplitudes were computed.
Results: Frequency increases in PPG signal were observed in 79.3% and
amplitude decreases in 82.4% of the arousals. The median frequency
increased to 112.5% of stable sleep median after arousals following hypo-
pneas. After arousals from apneas, the increase was to 117.9%. The median
amplitude decreased to 73.9% of stable sleep median after arousals from
respiratory events without desaturations. During respiratory events with
desaturations, the median amplitude increased to 117.2% before arousals,
decreasing to 88.9% after arousals. After hypopnea-related arousals
without desaturation, the median delays of both frequency and amplitude
changes were 3.8 s. For hypopnea-related arousals with desaturations, the
median delays were 4.5 s for frequency and 4.2 s for amplitude. For all
apnea-related arousals, the median delays were 5.3 and 4.5 s, respectively,
with no significant difference between apneas with and without
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desaturation.
Conclusions: It was found that apneas lead to larger frequency increases
than hypopneas, and that desaturation causes larger amplitude decreases.
The delays of these changes were found to be longest after apnea-induced
arousals, and after hypopnea-induced arousals lengthened by desatura-
tions. Thus, many of the hypothesized effects were observed. Additionally,
the presence of desaturation was found to modulate upwards the pre-
arousal baselines from which the amplitude changes start.
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965417, NordForsk (NordSleep project 90458) via Business Finland (5133/
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Kuopio University Hospital Catchment Area for the State Research Funding
(5041767, 5041794, 5041803, and 5041804), The Finnish Cultural Foun-
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ciation, Maud Kuistila Memorial Foundation, P€aivikki and Sakari Sohlberg
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Introduction: White matter hyperintensities (WMH) are frequent in the
aging population, are associated with such cardiovascular risk factors as
hypertension, diabetes mellitus, and are linked with an increased risk of
stroke. Sleep disordered breathing (SDB) is highly prevalent in stroke pa-
tients and is associated with an increased risk of WMH. The association
between SDB and WMH in stroke patients remains poorly known. This
study aims to investigate the association between SDB and both the
prevalence and localization of WMH in stroke patients.
Patients and Methods: This is a secondary analysis of the SAS-CARE I
study (NCT01097967). Of the 207 patients with an acute cerebrovascular
event, we analyzed a subset of 101 patients who underwent both an MRI
and a polysomnography (PSG) at the acute phase of stroke. WMH severity
and localization were assessed by two independent raters, using the
Fazekas and the Wahlund score. We further compared the impact of SDB
(AHI�20$h�1) on WMH severity adjusting for age, sex, and hypertension
with a multinomial logistic regression model.
Results: Study participants were predominantly male (74.3%), had a mean
age of 60.75±10.00 years, and mostly with mild-to-moderate stroke/TIA
(mean admission NIHSS 3.5±4.6). 35.7% of the patients had an SDB with an
AHI�20h�1. 31.7% of patients showed no WMH (Fazekas 0), 52.5% mild
WMH (Fazekas 1), and 15.8% showedmoderate to severeWMH (Fazekas 2-
3). According toWahlund score,WMH aremore frequent in frontal (58.4%),
followed by parieto-occipital (36.6%), basal ganglia (28.7%), infratentorial
(25.7%), and temporal (12.9%) lobes. The proportions of patients with an
AHI�20h�1 were significantly different between “no WMH” (16.1%) and
“mild WMH” groups (50.9%) (Chi-square on group level: p ¼ 0.004, pair-
wise comparison on “no WMH” vs “mild WMH”: p¼0.007). Multinomial
logistic regression showed that this significant difference persisted after
adjustment for age, sex, and hypertension. (Relative Risk of AHI�20$h�1
in “mild WMH” vs “no WMH”: 3.83, p¼0.03).
Conclusions: Based on this preliminary analysis, SDB appears to be
significantly associated with mildWMH but not moderate to severeWMH.
We are currently investigating the determinants of these associations, as
well as the impact of SDB subtypes and the associations with WMH
localization.
Acknowledgments: We would like to thank all contributors to the SAS-
Care Study group.
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SEQUENTIAL AND CONCOMITANT THERAPY OF MANDIBULAR
ADVANCEMENT DEVICE AND HYPOGLOSSAL NERVE STIMULATION IN
SEVERE OBSTRUCTIVE SLEEP APNEA: A CASE REPORT

A. Komogortseva 1, L.P. Correa 1. 1 Tufts University School of Dental Medicine,
Orofacial Pain, Boston, United States

Introduction: Obstructive sleep apnea (OSA) is a multifactorial disorder
with more than 50% of patients reported comorbid temporomandibular
(TMD) condition.Hypoglossal neurostimulation therapy (HGNS) has been
approved for patients with moderate to severe OSA who cannot toler-
atecontinuous positive airway pressure(CPAP). The HGNS stimulates key
airway muscles, and the maintained muscle tone prevents airway occlu-
sion and apneic events during sleep. With tongue activation, the pharyn-
geal walls become less compliant and dilate laterally, enlarging the
retrolingual and retropalatal levels of the airway.
Materials and Methods:In this case report, we describe a case of severe
OSA (AHI¼72.55 and 91% O2) with severe sleep-related bruxism. A 41-
year-old male presented with his chief complaint of memory impartment,
lack of concentration, excessive daytime sleepiness, unrefreshed sleep, and
headaches. The Epworth Sleepiness Scale (ESS) revealed above the average
daytime sleepiness score of 12/24. Relevant measurements were consid-
ered, such as BMI of 25.1, the neck circumference of 15.5, and cephalo-
metric analysis depicted a low mandibular angle and reduced hyoid bone-
to-mandible distance. CPAP therapy was implemented for a few months
without any resolution to his symptoms. Treatment protocol for the OSA
and sleep-related bruxism was initiated with further referral to the sleep
physician to assess the efficacy of the sleep appliance therapy. Impressions
and bite registration were completed, and MAD was fabricated with an
initial 70% mandibular advancement as a starting point, along with a
morning repositioning device instructed to be used with jaw-muscle
exercises.
Results: In collaboration with the sleep physician, it was determined that
the patient is a good candidate for hypoglossal nerve stimulation (HGNS)
therapy. After implantation, the device was activated, and amplitude was
adjusted within a certain range predefined by the physician. 3 months
later, the sensor’s information was processed based on an additional sleep
study which revealed the most beneficial voltage of 2.8V within a range of
2.5V-3.5V to be delivered with each inhalation, along with measur-
edsensation threshold and functional thresholdof2.2V and 2.3V.The MAD
was selected and modify to allow more freedom for lateral excursions in
severe bruxism. An anterior gap of about 7 mm was created by placing an
acrylic material bilaterally in the molar region for the involuntary tongue
protrusion as well as management of severe clenching and grinding. The
concomitant therapy of HGNS and MAD appliance improved the overall
day and night symptoms, and the sleep quality has remained substantial
since then.
Discussion: An implanted medical device that reduces OSA occurrence by
electrically stimulating the hypoglossal nerve is reserved for candidates
who have failed or cannot tolerate CPAP. This case report demonstrated
successful management of severe OSA in collaboration with other spe-
cialists applying a combination therapy of MAD and HGNS therapy.
Acknowledgements: Authors declared no conflict of interest and no
financial support provided for this case report.

SEQUENTIAL AND CONCOMITANT THERAPY OF MANDIBULAR
ADVANCEMENT DEVICE AND HYPOGLOSSAL NERVE STIMULATION
THERAPY IN A PATIENT WITH SEVERE OSA AND CHRONIC BRUXISM:
A CASE REPORT

L. Correa 1, A. Komogortseva 2. 1 Tufts University School of Dental Medicine,
Diagnostic Sciences, Boston, United States; 2 Tufts University School of
Dental Medicine, Dental Sleep / Diagnostic Sciences, Boston, United States

Introduction: Obstructive sleep apnea (OSA) is a multifactorial disorder
with more than 50% of patients reported comorbid temporomandibular
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(TMD) condition.1 Hypoglossal neurostimulation therapy (HGNS) has been
approved for patients with moderate to severe OSA who cannot tolerate
continuous positive airway pressure (CPAP). The HGNS stimulates key
airway muscles, and the maintained muscle tone prevents airway occlu-
sion and apneic events during sleep. With tongue activation, the pharyn-
geal walls become less compliant and dilate laterally, enlarging the
retrolingual and retropalatal levels of the airway.
Report of Case: In this case report, we describe a case of severe OSA
(AHI¼72.55 and 91% O2) with severe sleep-related bruxism. A 41-year-old
male presented with his chief complaint of memory impartment, lack of
concentration, excessive daytime sleepiness, unrefreshed sleep, and
headaches. The Epworth Sleepiness Scale (ESS) revealed above the average
daytime sleepiness score of 12/24. Relevant measurements were consid-
ered, such as BMI of 25.1, the neck circumference of 15.5, and cephalo-
metric analysis depicted a low mandibular angle and reduced hyoid bone-
to-mandible distance. CPAP therapy was implemented for a few months
without any resolution to his symptoms. Treatment protocol for the OSA
and sleep-related bruxism was initiated with further referral to the sleep
physician to assess the efficacy of the sleep appliance therapy. Impressions
and bite registration were completed, and MAD was fabricated with an
initial 70% mandibular advancement as a starting point, along with a
morning repositioning device instructed to be used with jaw-muscle ex-
ercises. In collaboration with the sleep physician, it was determined that
the patient is a good candidate for hypoglossal nerve stimulation (HGNS)
therapy. After implantation, the device was activated, and amplitude was
adjusted within a certain range predefined by the physician. 3 months
later, the sensor’s information was processed based on an additional sleep
study which revealed the most beneficial voltage of 2.8V within a range of
2.5V-3.5V. The MAD was modify with an anterior gap of about 7 mm was
created by placing an acrylic material bilaterally in themolar region for the
involuntary tongue protrusion as well as management of severe clenching
and grinding. The concomitant therapy of HGNS and MAD appliance
improved the overall day and night symptoms, and the sleep quality has
remained substantial since then.
Discussion: An implanted medical device that reduces OSA occurrence by
electrically stimulating the hypoglossal nerve is reserved for candidates
who have failed or cannot tolerate CPAP. This case report demonstrated
successful management of severe OSA in collaboration with other spe-
cialists applying a combination therapy of MAD and HGNS therapy.
Support: Authors declared no conflict of interest and no financial support
provided for this case report.

SHARED DECISION MAKING IN OBSTRUCTIVE SLEEP APNEA

C.T. Øverby 1,2, P. Sutharshan 3, P. Gulbrandsen 4,5, T. Dammen 6, H. Hrubos-
Strøm 1,6. 1Akershus University Hospital, Division of Surgery, Department of
Otolaryngology, Lørenskog, Norway; 2University of Oslo, Faculty of
Medicine, Institute of Clinical Medicine, Campus Ahus, Oslo, Norway;
3Akershus University Hospital, Division of Psychiatry, Department of
Substance Abuse and Addiction, Kjeller, Norway; 4University of Oslo,
Faculty of Medicine, Institute of Clinical Medicine, Oslo, Norway; 5Akershus
University Hospital, HØKH, Department of Health Services Research,
Lørenskog, Norway; 6University of Oslo, Institute of Clinical Medicine, Oslo,
Norway

Introduction: i) To describe shared decision making (SDM) in obstructive
sleep apnea (OSA) discharge consultations with communication trained
ear, nose and throat (ENT) surgeons, ii) to describe correlation between
patient and observer based evaluations of SDM in those consultations and
iii) to describe positive airway pressure (PAP) treatment adherence and
significant weight reduction six years after discharge.
Materials and Methods: Consecutive patients referred to the otorhino-
laryngology department at Akershus University Hospital with suspected
OSA between 2015 and 2016 participated. Discharge consultations with
newly diagnosed patients with OSA and body mass index >30 were video
filmed. Four physicians had received communication training and con-
sented to be video filmed. Patients could by protocol choose no treatment,
primary pharyngeal surgery, primary weight reduction with a follow-up
consultation or positive airway pressure (PAP) treatment. SDM was eval-
uated qualitatively by modified content analysis and quantitatively by the
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CollaboRATE self-report questionnaire and the “Observer OPTION5” rating
scale. Treatment adherence and weight reduction was assessed by tele-
phone interview and journal inspection at six year follow-up. PAP full
users were defined as using PAP for �5 days per week and �4 hours per
night. Significant weight loss was defined as 10% reduction of baseline
weight.
Results: Eighteen consultations were video filmed. The content analysis
revealed that the patient perspectives only briefly were explored at
discharge. The treatment decisionwas PAP in 17 of 18 patients. One patient
was scheduled for nasal septoplasty combined with lifestyle advice. Me-
dian CollaboRATE questionnaire score in OSA patients was 29 (26, 30).
Mean “Observer OPTION5” score in video filmed patients was 65.6 (SD 1.6,
range 55-80). The correlation between SDM assessed by CollaboRATE self-
report and by the “Observer OPTION5” rating scale was low (Pearson’s
r¼0.09). After six years, three patients had stopped using PAP and nine
patients were full users. No participant had achieved a 10% weight loss.
Conclusions: Despite little focus on the patient perspective, scores on the
CollaboRATE and “Observer OPTION5” instruments were high, meaning
that SDM to a large degree did happen. The relation between SDM assessed
by self-report and by the rating scale was weak and may indicate assess-
ment of different constructs. PAP adherence was high.
Acknowledgements:Wewould like to thank dr. Thorarinn Arnar Olafsson,
all participants and the staff of the ASAP clinical cohort for their important
contributions. Analysis and follow-up interviews were funded by Nord-
Forsk.

SKELETAL SURGERY IN TREATING OBSTRUCTIVE SLEEP APNEA: GENDER
SPECIFIC OUTCOMES

A. Huang 1, Y.J. Hong 1, M. Abdelwahab 1, N. Taheri 1, S. Liu 1, K. Lee 2, T.
Fleury 1. 1 Stanford Universtiy School of Medicine, Otolaryngology, Stanford,
United States; 2Univeristy of the Pacific, Orthodontist, San Francisco,
United States

Introduction: The prevalence of obstructive sleep apnea differs greatly
between genders, with reported male predominance . Studies have shown
differences in airway anatomy, collapsibility, hormones, arousal response,
and fat distribution. Diagnostic criteria and hence treatment of sleep apnea
is not gender specific, and few studies have evaluated the surgical efficacy
between genders. In this study, we analyze the differences in response
between males and females with both subjective and objective measures.
Materials and Methods: A retrospective chart review of patients was
completed from 7/1/2013 to 7/1/2021 for patients with OSA. Pre and post-
operative apnea hypopnea index (AHI), oxygen desaturation index (ODI),
lowest oxygen saturation, Epworeth sleepiness scale (ESS), Fatigue severity
scale (FSS), and Nasal obstruction symptom evaluation (NOSE) were
analyzed. Pediatric patients were excluded from review. Both groups were
match for age (±5 years) and for preoperative BMI.
Results: 88 patients met inclusion criteria. Of those, 74 were males and 14
were females. The average pre-operative male AHI, ODI, lowest SpO2, and
ESS were 46.6 ± 23.8, 40.1 ± 32.3, 83.4± 6.9, and 8.6 ± 5.1 respectively. Post
operative results were 10.6 ± 7.7, 7.3 ± 6.9, 88.8 ± 4.5, 5.1 ± 4.3, respec-
tively. Pre operative values for females were 28.7 ± 16.4, 12.6 ± 11.4, 87.0 ±
7.9, and 13.0 ± 7.2 respectively. Post operative values for females were 8.4 ±
8.2, 5.3 ± 6.2, 88.2 ± 4.9, 6.7 ± 5.3 respectively. The average preoperative
AHI was higher in males compare to females, while the average preoper-
ative ESS was higher in females. The average AHI reduction for males was
36.0 ± 21.1 (77.2% reduction) and for females 20.3 ± 19.7 (70.7% reduction)
with p<0.04. The average ODI reduction for males was 31.7 ± 24.6 (81.7%
reduction) and for females 2.4 ± 7.7 (58% reduction) with p<0.004. The
average reduction of ESS for males was 4.1 ± 5.04 and for females 7.2 ± 8.6
(p<0.09).
Conclusions: Maxillomandibular advancement is an effective treatment
for patients with obstructive sleep apnea. Males have a higher percentage
decrease in AHI and ODI and have greater improvements in lowest SpO2
than females. Females however, have a greater reduction in reported
symptoms than males, even with less reduction in overall AHI. The dif-
ference in response is likely secondary to non-anatomic factors that ought
to be considered when evaluating the sleep apneic patient.
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SLEEP APNEA, CPAP AND ME

N. Hafid 1, C. Shapiro 2, A. Levitan 3, E. Musa 4. 1West Parry Sound
International Sleep Clinic, Parry Sound, Canada; 2University of Toronto,
Department of Psychiatry, Toronto, Canada; 3Queen’s University,
Department of Biology, Kingston, Canada; 4Queen’s University, Department
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As evident through published literature, poor CPAP treatment adherence
can result in significant ramifications for the improvement of a number of
psychiatric disorders such as depression and anxiety (Zheng et al., 2019). A
decade ago, one of us co-authored a review on CPAP adherence. The range
of CPAP adherence in published studies was between 28%, using thewidely
accepted criterion of CPAP use of four hours four days a week, and 84%
when using the criterion of six hours six days a week (Shapiro and Shapiro,
2010). In a subsequent study, it was shown in two clinics with very high
adherence rates that the adherence increased by a further 7%, in both, to
84% and 91% respectively following the provision of a 40-page highly
illustrated booklet “Sleep Apnea, CPAP and Me” to each patient. The pre-
sumptionwas that in clinics with lower adherence rates, a greater increase
in adherence may be found due to the implementation of the booklet.
The above-mentioned booklet was designed to serve the broad purpose of
educating patients about diagnosis, CPAP treatment and adverse conse-
quences of Sleep Apnea. In this report, we describe the results of a survey
comprising 21 questions to evaluate the usefulness and efficacy of this
booklet in a patient’s journey from being diagnosed with Sleep Apnea to
their current therapy compliance. Questions related to the patient’s feed-
back on the booklet’s content and whether any improvements were
required. To date, 80 surveys have been administered to random clinic
patients diagnosed with Sleep Apnea. We found that 81% of the total
number of patients responded that when starting their CPAP therapy, the
content included in the booklet would have answered most pre-treatment
questions they initially had. Notably, in a section included in the survey
allowing for open-ended responses, one patient stated that this booklet
“gave me more information than the “unsure” internet…this booklet
should be in every family physician’s waiting room.”
As a result, based on patient feedback from administered surveys,
following is an example of a topic that we will expand on when reprinting
this booklet.
� Of all the pages in the booklet, a higher proportion of responses indicated
that page #7, ‘Medical problems associated with OSA’, was the most
helpful and impactful. Therefore, in the newer edition of the booklet, we
will be expanding on this topic.
References
� Zheng, D., Xu, Y., You, S., Hackett, M. L., Woodman, R. J., Li, Q., Woodward,
M., Loffler, K. A., Rodgers, A., Drager, L. F., Lorenzi-Filho, G., Wang, X., Quan,
W.W., Tripathi, M., Mediano, O., Ou, Q., Chen, R., Liu, Z., Zhang, X., Luo, Y.,…
Anderson, C. S. (2019). Effects of continuous positive airway pressure on
depression and anxiety symptoms in patients with obstructive sleep
apnoea: results from the sleep apnoea cardiovascular Endpoint rando-
mised trial andmeta-analysis. EClinicalMedicine,11, 89e96. https://doi.org/
10.1016/j.eclinm.2019.05.012
� Shapiro, G. K., & Shapiro, C. M. (2010). Factors that influence CPAP
adherence: an overview. Sleep & breathing ¼ Schlaf & Atmung, 14(4),
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SLEEP ARCHITECTURE IN REM-OSA AND NREM-OSA: ANALOGIES AND
DIFFERENCES

L. Mari 1, F. Placidi 1, A. Castelli 1, N. Manfredi 1, A. Pagano 1, V. Bramato 1, C.
Liguori 1, N.B. Mercuri 1, F. Izzi 1. 1University of Rome Tor Vergata,
Department of System Medicine, Sleep Medicine Centre, Rome, Italy

Introduction: The prevalence, the clinical significance and treatment
recommendations of obstructive sleep apnea (OSA) occurring exclusively
or predominantly during REM sleep (REM-OSA) remain still unclear, while
there is agreement in considering REM-OSA as a distinct OSA phenotype
(Varga 2019). Based on the lack of studies investigating the effect of REM-
related apnea on sleep architecture, the aim of our study was to evaluate
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polysomnographic (PSG) parameters in REM-OSA patients in comparison
to NREM-OSA. In addition, subjective daytime somnolence and possible
correlations among PSG parameters were investigated.
Materials and Methods: We retrospectively compared PSG parameters of
consecutive REM-OSA patients referred to our sleep centre with NREM-
OSA patients, age- and AHI-matched. REM-OSA patients fulfilled three
criteria combined (overall AHI > 5/h, REM-AHI/NREM-AHI � 2 and total
REM sleep time > 30 min), while NREM-OSA patients showed overall AHI>
5 and NREM-AHI > REM-AHI. Daytime somnolence was evaluated by
means of Epworth Sleepiness Scale (ESS). Mann-Whitney test and
Spearman correlation test were used. Statistical analysis was set at p<0.05.
Results: Twenty REM-OSA patients (mean age 47.95±15 yo, 9M, 11F) and
20 NREM-OSA patients (mean age 55.35±18.48 yo; 11M, 9F) were
included. The two groups did not differ for BMI and ESS. As to sleep
macrostructure, in REM-OSA patients we found significant higher Sleep
Efficiency (p¼.016), Sustained Sleep Efficiency (p¼.019) and stage N3
percentage and duration (p¼.028, p¼.05) than NREM-OSA patients. Total
Sleep Time, REM sleep, stage N1 and stage N2 sleep percentages and
durationwere comparable in the two groups. In addition, mean duration of
apneas and hypopneas during REM sleep was significantly longer in REM-
OSA compared to NREM-OSA group (p¼ 0.029 and p ¼.024, respectively).
On the other hand, data about oxygen saturation (SaO2) (Oxigen Desatu-
ration Index, mean SaO2, minimal SaO2, the percentage of time spent at
SaO2 below 90% and mean SaO2 desaturation) were comparable between
two groups. Lastly, periodic limbmovements index was significantly lower
in REM-OSA than NREM-OSA group (p¼0.025). No correlation between
ESS and PSG parameters was found. AHI in REM do not show correlation
with age and BMI, whereas AHI in NREM showed a strong positive cor-
relation with age (R¼.618, p <.001) and a weak positive correlation with
BMI (R ¼.345, p ¼.029).
Conclusions: Our findings show that sleep disruption is more prominent
in NREM-OSA patient than REM-OSA. Although apneas and hypopneas
occurring during REM-sleep are more prolonged in REM-OSA patients,
they seem to have a better quality of sleep than NREM-OSA as demon-
strated by higher sleep efficiency and slow-waves sleep and lower PLMI.
REM and NREM-OSA patients, when sharing the same degree of disease
severity, reported similar subjective daytime somnolence. Finally, AHI
during REM, unlike AHI during NREM, does not correlatewith age and BMI,
probably because it depends on a different underlying mechanism.
Acknowledgements: Varga AW,Mokhlesi B. .REM obstructive sleep apnea:
risk for adverse health outcomes and novel treatments Sleep Breath. 2019
Jun;23(2):413-423

SLEEP BREATHING DISORDERS AND ORTHOPEDIC SPINAL SURGERY:
THE IMPORTANCE OF A MULTIDISCIPLINARY APPROACH

M. Oros 1, L. Baranga 2, M. Gutu-Robu 3, V. Plaiasu 4, A. Thiery 5, R.
Ghita 6. 1 Ponderas Academic Hospital, Faculty of Medicine, Titu Maiorescu
University, Bucharest, Romania; 2 Ponderas Academic Hospital, Bucharest,
Romania; 3Grigore Alexandrescu Emergency Children’s Hospital, Bucharest,
Romania; 4Regional Center of Medical Genetics, INSMC Alessandrescu-
Rusescu, Bucharest, Romania; 5Monza Hospital, Bucharest, Romania;
6Monza Hospital, University of Medicine and Pharmacy "Carol Davila",
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Introduction: Arthrogryposis in children refers to a group of heterogenous
disorders in which multiple joint contractures in two or more different
body areas are present at birth. Limbs, spine, neck or jaw can be affected.
Spinal and jawdeformities, concomitant with a low bodymass index (BMI)
may have an impact on the respiratory function. Although impaired sleep
is a frequent problem in subjects with genetic syndromes, sleep breathing
disorders (SBD) are commonly underestimated.
Materials and Methods: We report a case of a 12 years and 4 months boy
with arthrogryposis multiplex congenita and concomitant severe thoracic
lordosis with consecutive thoracic insufficiency syndrome who presented
in our pediatric sleep clinic. The patient was referred by the orthopedic
surgeon for complete respiratory function evaluation before surgical
correction of spinal deformity. We retrospectively analyzed parameters
from investigations recorded by our medical team from September 2018 to
April 2021 before and after surgical treatment: BMI, pulmonary function
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tests, sleep studies, manual titrations of non-invasive ventilation (NIV)
parameters and imaging studies.
Results: The first evaluation of the patient in our clinic revealed a severely
underweight child with BMI under the 5th percentile, restrictive ventila-
tory pattern on spirometry FVC¼31%. The sleep study showed obstructive
sleep apnea, with SpO2 nadir¼75%, with elevated transcutaneous CO2. NIV
during sleep was initiated according to the manual titration and cough
assist therapy was recommended during day time for bronchial secretions
clearance and alveolar recruitment. After 6 months the child presented
with dyspnea and decrease in FVC on spirometry. A decision was made for
surgical correction of thoracic lordoscoliosis and subsequent reduction of
thoracic and right lower lobar bronchus compression.
Postoperative reassessment showed a significant improvement in the
respiratory function followed by adjusting the NIV settings with the pol-
ysomnographic titration. The compliance for NIV therapy during sleep was
94,4%. The BMI improved.
Conclusions: A collective effort of key-specialists involved in the complex
management of patients with arthrogryposis is essential, requiring a
multidisciplinary approach with medical, surgical, rehabilitation, social
and psychological care, including genetic counseling.
Polysomnography (PSG) included in clinical practice help in earlier
recognition of SBD and monitoring medical and surgical treatment. A
proactive respiratory assessment during wake and sleep is important to
prevent progressive decline of lung and diaphragm functions in patients
with congenital disorders.

SLEEP DISORDERED BREATHING IN PAEDIATRIC PATIENTS WITH DOWN
SYNDROME: DIAGNOSTIC AND THERAPEUTIC APPROACH AND
LINGUISTIC VALIDATION OF A SCREENING QUESTIONNAIRE

L. Agostini 1, L. Mezzofranco 1, G. Bruno 1, A. De Stefani 1, A.L.T. Gracco 1, E.
Stellini 1. 1University of Padua, Neurosciences, Padua, Italy

Introduction: Obstructive sleep apnea syndrome (OSAS) is a syndrome
characterized by repeated episodes of partial or complete obstruction of
the upper airways. Sleep fragmentation due to apneas results in various
day and night symptoms that worsen the quality of life of patients. In
addition to the adult population, the pediatric population is also subject to
this syndrome, with an estimated prevalence between 1.2% and 5.8%.
Down Syndrome (DS) is the most common chromosomal alteration asso-
ciated with intellectual disability, with an estimated prevalence of 1/800
births worldwide. Among the morphological characteristics typical of the
syndrome are included some craniofacial malformations, which increase
the predisposition of these subjects to the development of OSAS; among
these, we find the hypoplasia of the maxilla and mandible, the relative
macroglossia, and, in addition to the structural characteristics, also the
decreased muscle tone.
The prevalence of OSAS in DS patients has significantly increased, with an
estimate of between 45% and 76%.
The purpose of this study is to create a diagnostic-therapeutic approach of
OSAS in a pediatric population with DS, affirming the fundamental role of
the dentist within the multidisciplinary team.
Materials and Methods: to implement this process, was first validated a
questionnaire for screening OSAS in children with DS, as there is no valid
questionnaire in the literature, and administered to 139 parents of patients
with DS. As a second step, it was performed level III polygraphs on 8 pe-
diatric patients with DS, to be able to formulate a diagnosis and prevalence
data. Subsequently, 2 patients were evaluated from an orthodontic point of
view, collaborating, and having positive results in polygraphy, in order to
direct them to a therapeutic path that was subsequently concluded by the
multidisciplinary team with the choice of the most suitable treatment for
the type of patient.
Results: The questionnaire was successfully validated in Italian, given the
excellent results obtained in the validation process. The administration to
139 parents of patients with DS reported that 47% of them experienced
positive OSAS symptoms in their children. As regards the results obtained
from the polygraphs, 6 patients were positive, out of 8 polygraphs per-
formed. From the orthodontic evaluations were found some common
characteristics, such as the transverse contraction of the upper jaw, and the
patients, after multidisciplinary evaluation, were referred to different
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treatments.
Conclusions: At the end of this study, it can therefore be affirmed that the
role of the dentist is fundamental in intercepting sleep breathing disor-
ders, and is a fundamental part of the multidisciplinary team that deals
with treating patients who have been diagnosed with OSAS.

SPINDLE CHARACTERISTICS AS POLYSOMNOGRAPHIC BIOMARKERS
FOR SLEEP BREATHING DISORDERS IN CHRONIC OPIOID USERS

L. Emami 1, F. Chung 2, M. Younes 3, D. Wang 4. 1 Tehran University of Medical
Sciences, Amiralam Hospital, Otolaryngology Research Center, Sleep, Tehran,
Iran, Islamic Republic of; 2University of Toronto, Toronto Western Hospital,
Anesthesiology and pain medicine, ResMed Research Chair of
Anesthesiology, Sleep, and Periop Medicine at University Health Network,
Toronto, Canada; 3Misericordia Health Centre, University of Manitoba,
Sleep Disorders Centre, Winnipeg, Canada; 4Woolcock Institute and Royal
Prince Alfred Hospital, University of Sydney, Sleep Medicine, Sydney, Australia

Introduction: EEG spindles are important for memory and cognition.1

Subjects with severe obstructive sleep apnea (OSA with AHI >30) have
lower spindle densities compared to individuals without OSA.2 Sleep
breathing disorders are common in chronic pain patients on long term
opioids but the breathing disorders in such patients is distinguished from
the usual OSA by high prevalence of central apneas3. These patients often
complain of increased daytime sleepiness and impaired daytime func-
tioning. In this study we wished to determine whether the distinct
breathing disorders of chronic opioid users are associated with impaired
spindle activity as is the case in the usual OSA.
Materials and Methods: 167 chronic pain patients on opioids for three
months or more, who were referred from pain clinics, and had undergone
in-lab polysomnography (PSG), were retrospectively evaluated. This was a
planned post-hoc analysis of a prospective cohort study conducted at five
pain clinics.4

Spindle characteristics (density, power, frequency) in stage 2 sleep (N2)
were measured. Statistical analyses were performed to assess whether the
Apnea Hypopnea Index (AHI), lowest sleep SpO2, Oxygen Desaturation
Index (ODI), percentage of timewith oxygen saturation below 80% and 90%
(CT80 and CT90) are correlated with spindle characteristics.
Results: AHI, had a negative correlation with all spindle characteristics
(power: correlation factor ¼ -0.25, P-value¼ 0.002), (frequency: correla-
tion factor ¼ -0.186, P-value¼ 0.021), (density: correlation factor ¼ -0.309,
P-value ¼ 0.000) in stage 2 of NREM sleep.
There was a positive correlation between “Lowest SpO2” and “Average C3
and C4 spindle frequency and Density in N2”. (For lowest SpO2 and spindle
frequency Pearson Correlation ¼ 0.166, P-Value ¼ 0.039 and for spindle
density Pearson Correlation ¼ 0.208, P-Value ¼ 0.009).
In addition, there was a negative correlation between ODI and "Average C3
and C4 spindle frequency and density in N2". (For ODI and spindle fre-
quency, Correlation Coefficient¼ -0.172 and P-value¼0.034. For ODI and
spindle, Correlation Coefficient¼ -0.258 P-value¼ 0.001).
There was also a strong statistical correlation between CT90 and average
spindle frequency in stage 2 sleep (Correlation Coefficient¼ -0.269, p¼
0.001).
Conclusions: In chronic opioid users, spindle frequency, density, and po-
wer in stage 2 sleep are reduced as a function of sleep apnea severity.
These findings may have further clinical implications for neurocognitive
outcomes in this population.

STRESS ON PERIODONTAL LIGAMENTS CAUSED BY FOUR MANDIBULAR
ADVANCEMENT DEVICES FOR OSAS TREATMENT: A FINITE ELEMENT
METHOD STUDY

F. Zalunardo 1, L. Mezzofranco 1, G. Bruno 1, A. De Stefani 1, A.L.T. Gracco 1, E.
Stellini 1. 1University of Padua, Neurosciences, Padua, Italy

Introduction: Obstructive Sleep Apnea Syndrome (OSAS) is a respiratory
disorder that occurs with recurrent episodes of partial (hypopneas) or total
(apneas) airway obstruction during sleep. The disease has great epidemi-
ological value and several comorbidities. OSAS therapy is based on the use
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of a Continuous Positive Airway Pressure mask (CPAP) which is considered
the gold standard solution. Mandibular Advancement Devices (MAD)
represent an efficient therapy in the treatment of mild andmoderate OSAS.
The oral device has the function of ensuring mandibular protrusion to
reduce the collapse of oropharyngeal tissues during sleep. Despite having a
better compliance than CPAP, MADs constitute a long-term therapy that is
accompanied by side effects such as occlusal changes (reduction of overjet
and overbite and loss of posterior contacts) and their use is not recom-
mended in cases of active periodontal disease (grade II or III dental
mobility or the absence of a sufficient number of teeth to give retention to
the device). The present study aims to compare the stresses generated at
the level of the periodontal ligaments of healthy teeth induced by four
different types of MAD. The simulations were carried out with the Finite
Element Method (FEM).
Materials and Methods: Starting from the CBCT of the skull of a young
adult patient, three-dimensional models of the jaws were created. The
mandibular advancement devices (Orthoapnea, Herbst, Somnodent Flex
and Somnodent Avant) were scanned using a laser probe and then
superimposed on the patient's digital model. Using a FEM analysis, the
stresses and deformations induced by the four MADs on the periodontal
ligaments of the teeth of both arches were evaluated following an
advancement of the devices of 9.5 mm which is considered therapeutic.
Results:Orthoapnea has high and concentrated stress values, especially in
the anterior maxillary and mandibular area with 4.26 kPa as maximum
value. Herbst and Somnodent Flex, instead, present very similar stress
values, mainly concentrated on lateral teeth. The forces are very mild and
distributed. The maximum values are 3.27 kPa for Somnodent Flex and
3.56 kPa for Herbst. For Somnodent Avant the maximum stress is 4.53 kPa
on periodontal ligaments.
Conclusions: The study found that bilateral propulsion devices exert
lower and more distributed stresses on the periodontal ligaments of the
teeth of the two arches compared to anterior mechanism devices that
strongly concentrate stress on the teeth and ligaments of the anterior
sextant. Therefore, they may be advisable to patients with compromised
periodontal health in the anterior area.
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Introduction: Obstructive sleep apnea (OSA) is a common health problem
in the population. Treatment with positive airway pressure (PAP) is
effective, but adherence is poor. Accordingly, new treatment options are
warranted. Orofacial myofunctional therapy (OMT) is a promising, new
treatment for OSA based on focused exercises1. Further, trust in the patient
- therapist relationship is an important factor for adherence and sat-
isfaction2.We aim to study experiences and adherence to OMT and the
trust relationship between a therapist and motivated patients with
OSA.
Material and method: A convenience sample of 12 patients with mild or
moderate OSA will be interviewed post OMT treatment with exploratory
semi-structured interviews. The patients will be recruited by the project
leader (HHS) based on their interest in OMT treatment after having read
about it in the media. They will be assessed for eligibility based on inclu-
sion and exclusion criteria and provided informed consent prior to
participation. OMT comprises of a revised version of the exercises
described by Guimar~aes3. The OMT exercises will focus on the tongue, soft
palate and facial muscles. Participants will be evaluated at baseline with
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the expanded orofacial myofunctional evaluation with scores (OMES-E)
protocol, the Friedman classification and tongue range of motion ratio
(TRMR). The participants will have weekly telemedicine consultations for
10 weeks. They will also complete a digital sleep diary.
In this study wewill explore OMTexperiences and adherence mechanisms
by exploratory, qualitative, semi-structured interviews after three months
of OMT. This will be important as adherence to treatment is a challenge in
OSA treatment and better treatment and self-management tools are
needed. The interview guide will focus on:
� General information about the patient
� Perception of sleep quality
� Experiences with OMT treatment
� Facilitators and barriers to OMT treatment
� Experiences with digital sleep- and exercise diary
� Social relationship and treatment adherence
� Interactions with healthcare professionals and trust
The study has been approved by Regional Committee for Medical and
Health Research Ethics South East Norway
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Introduzione: Il riflesso trigemino-facciale pu�o essere studiato e misurato
attraverso la tecnica elettrofisiologica del Blink Reflex Test. Le risposte
registrate, in particolare R2, sono integrate a livello del bulbo da neuroni
che hanno una relazione anatomica e funzionale con la formazione reti-
colare e le strutture tronco-encefaliche. La sindrome delle apnee ostruttive
del sonno (OSAS) �e un disturbo del sonno frequente che pu�o essere trattato
con la ventilazione continua a pressione positiva (CPAP). L’obiettivo pri-
mario del presente studio �e stato quello di valutare e confrontare il Blink
Reflex dei pazienti OSAS con un gruppo di controllo per la valutazione della
funzionalit�a delle risposte riflesse troncoencefaliche. L'obiettivo sec-
ondario �e stato identificare gli effetti del trattamento con CPAP su tali
risposte elettrofisiologiche.
Metodi: Studio osservazionale e longitudinale che ha arruolato pazienti
affetti da OSAS e un gruppo di controllo di soggetti sani. Tutti i partecipanti
sono stati sottoposti a visita neurologica, polisonnografia e al Blink Reflex
Test. Inoltre, in un sottogruppo di pazienti complianti al trattamento con
CPAP �e stato rivalutato al follow-up con il Blink Reflex Test.
Risultati: Sono stati inclusi 22 pazienti affetti da OSAS (86.4% maschi;
57.82±10.64 anni), e 10 controlli (70% femmine; 56.30±5.48 anni). Al
baseline, i pazienti OSAS avevano una media dell’indice di apnea-ipopnea
(AHI) di 38.26±17.27 e un indice medio di desaturazione di ossigeno (ODI)
pari a 36.31±22.06. I pazienti affetti da OSAS presentavano una maggiore
latenza nel R2 destro ipslaterale (33.23±3.68) e controlaterale (34.67±4.18)
in confronto a quelli dei controlli (30.53±2.63 ; 31.78±2.74). Nel sottog-
ruppo di pazienti OSAS complianti alla CPAP (n¼16; 87.5% maschi;
58.75±9.67 anni), si �e osservato una diminuzione significativa dell’AHI
dopo l’utilizzo della CPAP (T0 36.80±16.66; T1 3.23±2.91). Inoltre, si �e
osservato che la latenza del R2 destro ipslaterale e contralaterale dimin-
uiva dal baseline (R2i 33.88±2.61; R2c 35.65±3.92) al follow-up per effetto
del trattamento con CPAP (R2i 31,92± 3.34; R2c 33.27±4.40).
Conclusioni: I pazienti affetti da OSAS presentano una alterazione della
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funzionalit�a troncoencefalica probabilmente dovuta al danno mielinico ed
assonale causato dall’ipossia notturna e dalla scarsa efficienza di sonno. Il
trattamento con CPAP, ripristinando la corretta saturazione notturna e la
struttura del sonno, sembra ristabilire tale alterazione. Tale studio mette in
luce le numerose complicanze dell’OSAS anche a livello funzionale ed
elettrofisiologico delle strutture troncoenceflaiche.
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Introduction: Growing cross-sectional evidence suggests the contribution
of obstructive sleep apnea (OSA) in the molecular pathways of aging
related to the maintenance of telomere length, through the accumulation
of damage by greater levels of inflammation and reactive oxygen species.
However, to date, only a couple of studies investigated the role of OSA or its
treatment on telomere in a longitudinal approach. In this sense, the pre-
sent study aimed to investigate the effect of OSA and its treatment with
continuous positive airway pressure (CPAP) on the variation of telomere
length and its associated mechanisms.
Materials and Methods: A 6-month randomized, double-blind and sham-
controlled clinical trial was conducted. Participants were randomized to
use CPAP or sham-CPAP and attended 7 visits, in which they underwent
clinical assessment and had their blood collected to determine mean
leukocyte telomere length (LTL) and the dosage of metabolic and inflam-
matory markers.
Results: Among 127 individuals that we contacted, 46 met the inclusion
criteria. At baseline, individuals in both groups were homogeneous. After 3
months of treatment, we observed an effect of the treatment on LTL, in
which the SHAM group (1.0117±0.1552 vs 0.9457 ± 0.0747) showed amore
expressive reduction than the CPAP group (1.0960±0.1122 vs
1.0521±0.1094). After 6 months of treatment, we observed a reduction of
depressive and anxiety symptoms and sleepiness, as well as an improve-
ment in sleep quality. We found a time-related stability on LTL in in-
dividuals undergoing CPAP treatment (1.0960±0.1122, 1.0521±0.1094,
1.0675±0.1225). We also analyzed the correlation between deltas LTL with
TNF-a and IL-6. We observed a significant correlation between LTL and
TNF-a (rho¼-0.354, p<0.001). Interestingly, when we stratified by inter-
vention, we no longer observed the correlation in CPAP group (rho¼-0.150,
p¼0.195), but a stronger negative correlation between SHAM and TNF-a
(rho¼-0,475, p¼0.08).
Conclusions: We could conclude that CPAP, when compared with the
sham-CPAP, was effective in normalizing the polysomnographic parame-
ters and the subjective complaints normally reported by individuals with
OSA. Regarding the main outcome of the study, we observed an effect of
the treatment on the stability of the LTL.
Acknowledgements: This work was supported by grants from Associaç~ao
Fundo de Incentivo �a Pesquisa (AFIP) and Fundaç~ao de Amparo �a Pesquisa
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Introduction: cardiovascular autonomic dysfunction is commonly
observed in patients affected by obstructive sleep apnea syndrome (OSAS).
Since sudomotor function has not been fully investigated, the aim of our
study was to evaluate the skin conductance in a cohort of patients with
moderate to severe OSAS, both in basal condition and after CPAP
treatment.
Materials and Methods: we consecutively enrolled moderate to severe
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OSAS de novo patients diagnosed by polysomnography (apnoea-hypopnea
index, AHI > 15/h). Exclusion criteria were diabetes mellitus and poly-
neuropathy. The sudomotor function assessed through Sudoscan, which
records the electrochemical skin conductance (ESC), was performed in
basal conditions and after 7 days of CPAP treatment. Statistical analysis was
performed by means of Wilcoxon test, Mann-Whitney U test and Spear-
man’s correlation coefficient. Statistical significance was set at p <.05.
Results: twenty-four patients (19 men, 5 women), mean age of 58.3 ± 9.5
y.o., body mass index (BMI) of 30 ± 4.3 kg/m2, affected by moderate to
severe OSAS were recruited. Average AHI was 45.7 ± 15.4 events/h and
mean nocturnal oxygen saturation (SpO2) was 92.8 ± 2.6 %. Eleven of 24
OSAS patients had pathological baseline hands ESC (ESC < 60 us), while
baseline feet ESC was pathological only in one subject (ESC < 70 us). Pa-
tients with hands sudomotor dysfunction (mean hands ESC 46.8 ± 9.7 uS)
did not differ from the subjects with normal sudomotor function (mean
hands ESC 75.4 ± 8.4 us) for age, BMI, AHI, SpO2, glucose levels, cardio-
vascular and pneumological comorbidities. In patients with hands sudo-
motor dysfunctionwe observed a significant correlation of hands ESC with
age (R¼-0.67, p¼.02) and mean nocturnal SpO2 (R¼0.75, p¼.007).
Furthermore, in patients with basal sudomotor dysfunction, CPAP treat-
ment induced an increase of hands ESC (46.8 ± 9.7 uS vs 54.9 ± 12.8 uS,
p¼.014), although in 8/11 subjects hands ESC values were persistently
pathological.
Conclusions: sudomotor dysregulation is not infrequent in moderate to
severe OSAS patients since in our study sudomotor function was impaired
in upper extremities in 45% of untreated OSAS patients. In these patients
basal hands ESC positively correlated with nocturnal mean oxygen satu-
ration, suggesting a possible association between sudomotor dysfunction
and nocturnal chronic intermittent hypoxia. Short-term CPAP treatment
may partially restore such dysfunction. The persistence of abnormalities in
sudomotor function in most patients may be due to the short-term
treatment and to the central remodelling of autonomic control, requiring a
long-term ventilotherapy.
1) Lombardi C, Pengo MF, Parati G. Obstructive sleep apnea syndrome and
autonomic dysfunction. Auton Neurosci Basic Clin. 2019;221(February):
102563. doi:10.1016/j.autneu.2019.102563
2) Zakrzewska-Pniewska B, NojszewskaM, Przybylowski T, By�skiniewicz K.
Clinical versus electrophysiological assessment of dysautonomia in
obstructive sleep apnea syndrome. J Clin Neurophysiol. 2004;21(6):435-
439. doi:10.1212/01.WNL.0000135216.51489.1B
3) Korkmaz B, Benbir Şenel G, Kızıltan ME, Karadeniz D. Demonstration of
sympathetic dysfunction in patients with obstructive sleep apnea syn-
drome bymeasuring sympathetic skin responses from the neck. Sleep Med.
2016;25:13-15. doi:10.1016/j.sleep.2016.06.030

SULTHIAME REDUCES LOOP GAIN AND INCREASES THE AROUSAL
THRESHOLD - INSIGHTS FROM A RCT IN PATIENTS WITH MODERATE
TO SEVERE OSA
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Introduction: Mechanical methods constitute the mainstay of therapy in
obstructive sleep apnea (OSA). An effective and well-tolerated pharma-
cological alternative has actively been sought after. Sulthiame (STM), a
drug with carbonic anhydrase (CA) inhibitory properties and used in
Rolandic epilepsy, has been applied in a drug repurposing program
addressing sleep disordered breathing. Recent research has identified
major endotypic traits such as the loop-gain (LG) and the arousal threshold
(ArTh), which dominate certain forms of OSA.
Materials and Methods: This was a double-blind, randomized, placebo-
controlled dose guiding, safety and tolerability study of STM in 68 patients
with moderate/severe OSA. Patients were 18-75 years old, had a BMI be-
tween 20 and 35 kg/m2, an Apnea Hypopnea Index (AHI) �15 and had
terminated previous CPAP due to non-acceptance or non-tolerability.
Major exclusion criteria were central sleep apnea syndrome and dominant
Cheyne-Stokes respiration. Patients were normotensive or had well
controlled hypertension at study start. Polysomnography was assessed
twice during two consecutive nights at baseline and follow-up. A target
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STM dose of 200 and 400 mg o.d. (n¼12 and 25, respectively) or corre-
sponding placebo (n¼22) was established during four weeks by a titration
procedure yielding a stable dose during the last twoweeks of follow-up. LG
and the ArTh during NREM sleep were determined at baseline and follow-
up using an established mathematical modelling of ventilatory drive
during naturally occurring breathing disruptions (Ref 1). The study was
approved by the regional research ethics committee (Dnr: 045-18, 2018-
02-07) and posted in the EU Clinical Trials Register (EudraCT N�: 2017-
004767-13).
Results: The mean (SD) AHI at baseline was 53.9 (21.1), 61.1 (24.1) and 55.2
(22.3) in the placebo, STM 200 mg and 400 mg groups, respectively. The
reduction of the AHI during therapy in the three groups were 3.0 (10.5),
20.5 (14.2) and 22.2 (12.5). Corresponding LG values at baseline were 0.66
(0.15), 0.69 (0.14) and 0.59 (0.11) and the changes following STM therapy
were -0.02 (0.08), -0.18 (0.08) and -0.19 (0.10) after placebo, STM 200 mg
(p<0.001) and 400 mg (p<0.001), respectively. The baseline ArTh was 1.17
(0.22), 1.20 (0.19) and 1.15 (0.18) and the changes during STM therapy were
-0.02 (0.10), +0.07 (0.21) and +0.14 (0.20) (p<0.1 and p<0.003, placebo vs
respective drug therapies). The reduction in NREM-LG was linearly
correlated with the reduction in NREM-AHI after STM (R¼-0.44, p<0.03).
Conclusions: A post-hoc analysis of data from a safety and tolerability
study of STM in patients with OSA demonstrated a dose-dependent
reduction of the LG. Moreover, the ArTh was increased after SMT. The
observed reduction of sleep-disordered breathing after STM appears to
include most patients with OSA but may be particularly pronounced in
those with high LG and/or a low ArTh.
Ref. 1: Terill et at, https://pubmed.ncbi.nlm.nih.gov/25323235/
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Introduction: Dysregulation of cerebral glucose consumption, alterations
in cerebrospinal fluid (CSF) biomarker levels, and cognitive impairment
have been reported in patients with obstructive sleep apnoea (OSA). Based
on these recent observations, OSA is considered a risk factor for Alz-
heimer’s disease (AD) because it can trigger neurodegenerative processes.
This study aimed to measure cognitive performance, CSF biomarkers, and
cerebral glucose consumption in adult patients with moderate to severe
OSA compared to controls and to evaluate the effects of beneficial
continuous positive airway pressure (CPAP) treatment on these bio-
markers over a period of 12 months.
Materials and Methods: Thirty-four patients with OSA and 34 controls
were included in the study. Participants underwent 18F-fluoro-2-deoxy-D-
glucose positron emission tomography (18F-FDG PET), cognitive evalua-
tion, and CSFAD biomarker analysis. A subgroup of 12 OSA patients treated
with beneficial CPAP and performing the 12-month follow-up were
included in the longitudinal analysis, and cognitive evaluation and 18F-FDG
PET were repeated.
Results: Significantly reduced glucose consumption was observed in the
bilateral praecuneus, posterior cingulate cortex, and frontal areas in pa-
tients with OSA than in controls. At baseline, OSA patients also showed
lower b-amyloid42 and higher total-tau and phosphorylated-tau CSF levels
than controls. Increased tau protein levels correlated with a reduction in
brain glucose consumption in different brain areas. In the longitudinal
analysis, OSA patients showed an improvement in cognition and an in-
crease in 18F-FDG uptake in several brain areas.
Conclusions: Cognitive impairment, reduced cerebral glucose consump-
tion, and alterations in CSF biomarkers were observed in patients with
moderate to severe OSA. The alteration of these cognitive, nuclear
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medicine, and CSF biomarkers can reinforce the hypothesis of AD neuro-
degenerative processes triggered by OSA. Notably, cognition and brain
glucose consumption improved after beneficial CPAP treatment in the
longitudinal analysis. Further studies are needed to evaluate the long-term
effects of CPAP treatment to clarify whether restoration of OSA condition
can prevent cognitive impairment and AD dementia.

SYSTEM VALIDATION STUDY FOR NOVEL WEARABLE SLEEP APNEA
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Introduction: The gold standard for sleep apnea diagnosis is full poly-
somnography (PSG) performed in a sleep laboratory. The method is
expensive, limited access and can be uncomfortable for the patient. Pre-
viously developed home sleep apnea testing (HSAT) devices usually
require technical skills not every patient has, and this increases the risks of
inadequate recordings and unnecessary re-testing.
An inexpensive and easy-to-use wearable collar system (Nukute) was used
in sleep apnea screening. The system includes a piezo-electric microphone
for recording tracheal sounds, an accelerometer and a pulse oximeter. The
screening results were compared to PSG.
Material and methods: 40 concurrent overnight recordings with the Nox
A1 PSG and the new system were made in two Finnish University Hospi-
tals. The average age of the subjects was 45.56 (±SD 15.85) years and BMI
27.12 (±SD 4.50) kg/m2. 50 % of the participants were male.
In the new device, tracheal sounds were used to derive airflow-related
signals and activity and position information were derived from acceler-
ometer data. Oxygen saturation and heart beat information was obtained
from the pulse oximeter. Sleep specialists scored both measurements
independently. We compared both the individually scored apnea and
hypopnea events and the AHI and REI values between the two systems
(Apnea Hypopnea Index from the NOX A1 and Respiratory Event Index
from the new system).
Results: The number of scored events for NOX A1 / Nukute system was
1505/1738 apneas and 1841/1963 hypopneas. Mean AHI was 12.77 ± 17.36
events/h and mean REI was 11.89 ± 18.47 events/h. The correlation coef-
ficient between AHI and REI was 0.96. With Bland-Altman analysis the
mean difference between AHI and REI was 0.87 (95% CI: -0.80, 2.55)
events/hour with median difference 0.60 events/h.
AHI/REI cut-off values > 5, > 15 and > 30 events/h were used to determine
how well different sleep apnea severities were detected. Measurements
were classified positive when AHI/REI was above the cut-off. Accuracies
using cut-offs > 5, > 15 and > 30 events/h were 93 %, 93 % and 98 %,
respectively.
Conclusions: The results with the new validated system are in very good
agreement with the PSG, showing no systematic bias with respect to the
reference method.
Sleep apnea severity scoring is detected by the new system with nearly
perfect agreement compared to the PSG.
In addition to its reliability, the simplicity of its use and its lower cost
comparing to other systems in the market, the collar device is a promising
screening tool for sleep apnea and other related sleep disorders.
Acknowledgements: The authors would like to thank all patients included
in this study.
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Introduction: Obstructive sleep apnoea (OSA) is a multi-factorial disorder
with varying degrees of anatomical and non-anatomical endotypes that
contribute to OSA pathogenesis. Current treatment models for OSA
generally follow a “one size fits all” trial and error approach where
continuous positive airway pressure (CPAP) is offered as first line therapy
in >90% of cases. This is despite the complex nature of the disorder and
knowledge that ~50% of patients prescribed fail to use CPAP at all or use it
sub optimally. Mandibular advancement splints (MAS) is an effective
therapy option formany patients but does not resolve OSA in ~50% of cases.
To explore the potential for physiology-informed targeted therapy for OSA,
this study aimed to resolve OSA in these individuals by combining MAS
with other targeted therapies based on OSA endotype characterisation.
Methods: Nineteen people with OSA (apnoea-hypopnoea index (AHI):
40±20 events/h), not fully resolved with MAS alone (AHI>10 events/h)
were recruited. OSA endotypes were assessed via a detailed physiology
night. Targeted combination therapy was delivered in three phases. Phase
one involved combining existing anatomical interventions to MAS such as
an oral expiratory positive airway pressure valve (EPAP) and a supine-
avoidance device. Participants with residual OSA (AHI>10 events/h)
following phase one went onto phase two, where one or more targeted
non-anatomical therapies was added according to each individual’s
endotype characterisation. Non-anatomical therapies included oxygen
therapy (4L/min) to reduce unstable respiratory control (high loop gain),
10mg zolpidem to increase arousal threshold, or 80/5mg atomoxetine-
oxybutynin (ato-oxy) for poor upper-airway muscle responsiveness. Any
remaining with unresolved OSA underwent phase three: MAS plus EPAP
was combined with CPAP.
Results: OSA was successfully treated (AHI<10 events/h) in all but one
participant with combination therapy. Addition of existing anatomical
therapies- EPAP and supine-avoidance therapy to MAS, resolved OSA in
53% of participants (MAS alone vs. phase one therapy: 26±16 vs. 15±14
events/h, n¼10). Six participants were then treated effectively with the
addition of phase two therapies: four with oxygen, one with 80/5mg ato-
oxy and one required both oxygen and 80/5mg ato-oxy. Of the remaining
participants, two were resolved with phase three (CPAP) combination
therapy and one remained unresolved after oxygen followed by CPAP
(unable to tolerate CPAP and ineligible for pharmacotherapy due to
concomitant medications).
Discussion: In people with OSA who have an incomplete monotherapy
response, targeted combination therapy informed by individual patho-
physiology may be a viable treatment alternative.

TELEMONITORING OF NIV THERAPY MAY REDUCE NEED FOR CONTROL
VISITS

U. Anttalainen 1, S. Fagerudd 2, E. Laurikainen 3, M. Kaisti 4, T.
Saaresranta 3. 1 Turku University Hospital, Division of Medicine, Dept of
Pulmonary diseases and University of Turku, Sleep Research Centre,
Pulmonary Department, Turku, Finland; 2Central Hospital for Central
Ostrobotnia, Department of Pulmonary diseases, Kokkola, Finland; 3 Turku
University Hospital, Division of Medicine, Dept of Pulmonary diseases and
University of Turku, Sleep Research Centre, Turku, Finland; 4University of
Turku, Department of Computing, Digital Health Lab, Turku, Finland

Introduction: Noninvasive ventilation (NIV) therapy with bilevel devices
has become a clinical routine treatment not only in acute but also in long-
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term chronic hypercapnic respiratory failure. Home NIV therapy is usually
started and controlled in a clinical setting and requires several days of
hospitalization according to our clinical routine. Telemonitoring (TM) of
home NIV therapy three months after initiation phase may reduce the
need of hospital control visits.
Materials and Methods: All patients with acute or elective initiation of
home NIV therapy during 2018-2019 in Turku University Hospital were
under cloud-based TM for three months after discharge from the hospital.
The following data were gathered retrospectively: gender, age, BMI, the
main causative disease for NIV therapy (COPD, OSA or OHS), Charlson
comorbidity index (CCI), pack years as well as the TM data regarding the
need for inward or outward control visits, adherence to NIV therapy with
usage hours and patient survival.
Results: Altogether 376 patients (59% men) were included. Mean age was
69.3 (SD 12.7) years, BMI 31.9 (SD 9.6) kg/m2 and pack years 27.7 (SD 24.2).
After three months on TM, 222 (55%) patients continued NIV therapy. The
total discontinuation rate was 154 (45%), of which 51 (33%) patients were
deceased. There were no differences in gender, age, BMI, pack years or the
causative diseases for NIV therapy between those who continued or dis-
continued NIV therapy. In logistic regression analysis CCI was lower in
patients continuing than discontinuing NIV therapy 1.8 (SD 1.5) vs. 2.5 (SD
1.9), respectively (p<0.001). As expected, those who discontinued NIV
therapy had lower using hours 2.1 (SD 3.1) vs. 6.3 (SD 2.6), respectively
(p<0.001). Only 42 (27%) of all quitters came to control visit after TM
period compared to 216 (97%) of those continuing NIV (p<0.001). From
patients continuing NIV, 111 (50%) needed inward hospital controls
because of problems of mask fitting or other difficulties in NIV use but rest
of them were scheduled for outward hospital control visit with the aid of
TM data. The majority (59%) of survived NIV quitters did not need any
control visit.
Conclusions: Depending on your clinical practise, with TM the home NIV
therapy you may reduce the need for hospital control visits because of
early dropouts from the NIV therapy (deceased, patient’s own will or
multimorbidity). Secondly, a large proportion of those continuing NIV and
adhering to the therapy can be controlled at outward hospital visits.
Acknowledgements: Supported by foundation of Foundation of the
Finnish Tuberculosis Resistance Association and Respiratory Disease
Research Foundation.

THE ADHERENCE INDEX: THE COMBINATION OF TRADITIONAL PSG
INDICES AND ODDS RATIO PRODUCT PREDICT LONG-TERM
ADHERENCE WITH POSITIVE AIRWAY PRESSURE THERAPY IN
OBSTRUCTIVE SLEEP APNEA

K. Lambing 1, M. Younes 1, A. Beaudin 1, J. Raneri 1, B. Gerardy 1, A.
Bender 1, P. Hanly 1. 1 Sleep Centre, Foothills Medical Centre, Calgary, Canada

Introduction: It is well-established that adherence to the gold-standard
treatment of obstructive sleep apnea (OSA) with positive airway pressure
(PAP) therapy is poor and can range between 30-60% adherence across
studies. This, along with the shortage of PAP therapy devices due to the
recent Philips-Respironics recall makes it increasingly important to iden-
tify who will adhere to PAP therapy and who will not. Early identification
of an individual patient’s probability of long-term PAP adherence could
help focus resources and improve treatment outcomes. We determined if
conventional polysomnographic (PSG) markers and measures of sleep
depth based on the Odds Ratio Product (ORP) would predict adherence
with PAP therapy twelve months after it was started.
Materials and Methods: Patients with severe OSA (N¼236; AHI ¼72.2 ±
34.1; 102 females) underwent a split-night PSG, preceded bymeasurement
of arterial blood gases (ABG) and completion of a questionnaire focused on
sleep patterns and symptomology. All patients were prescribed PAP ther-
apy (84% received CPAP, 16% received BiPAP). Patient adherence with PAP
therapy twelve months later was categorized as “Never used” (n¼20),
“Quit using” (n¼34), “Poor adherence” (n¼61), and “Good adherence”
(n¼121). Multiple linear regression analysis with backward elimination of
conventional PSG variables and the ORP during diagnostic PSG was per-
formed to create an Adherence Index that predicted PAP adherence. Var-
iables were removed from the model until only those with p values <0.10
remained.
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Results: Diagnostic PSG markers that were strong predictors of long-term
PAP in the model were AHI, ORP during non-rapid eye movement sleep
(ORP NREM), and mean nocturnal SpO2 (overall model: r2 ¼ 0.12, F(2,232) ¼
10.8, p <.001). The Adherence Index derived from these measures was
strongly predictive of PAP adherence twelve months later in individual
patients. A higher Adherence Index in a patient was associated with a
greater probability of falling into the good adherence category (r2¼ 0.98).
With an Adherence Index of 4.0, the probability of good adherence was as
high as 90%.
Conclusions: This study highlights the utility of diagnostic PSG markers
(AHI, NREM ORP, and SpO2) as predictors of treatment adherence. Inclu-
sion of the Adherence Index can assist in the development of a precision-
based approach to PAP management, and the identification of patients
who may require additional resources to promote adherence. Prediction of
patients who might be more likely to have good adherence to PAP therapy
becomes particularly important during times of PAP device shortages.

THE ASSOCIATION BETWEEN SLEEP QUALITY, HEALTH STATUS, AND
DISABILITY DUE TO BREATHLESSNESS IN COPD PATIENTS

S. Khosravifar 1, M. Ghalebandi 2, M. Abounoori 3, O. Aloosh 4, A.
Rahiminia 5, S. Khosravifar 6, H. Afshar 4, A. Aloosh 7. 1 Iran University of
Medical Sciences/, Psychiatry/sleep clinic, Tehran, Iran, Islamic Republic of;
2 Iran University of medical Sciences, Psychiatry/sleep lab, Tehran, Iran,
Islamic Republic of; 3Mazandaran University of Medical Sciences, Sari, Iran,
Islamic Republic of; 4 Iran University of Medical Sciences, Tehran, Iran,
Islamic Republic of; 5 Tehran University of Medical sciences, Tehran, Iran,
Islamic Republic of; 6 Isfahan university of Medical Sciences, Isfahan, Iran,
Islamic Republic of; 7 Islamic University of Hamedan, Hamedan, Iran,
Islamic Republic of

Introduction: Chronic obstructive pulmonary disease (COPD) increases
susceptibility to sleep disturbances. This study aimed to evaluate the as-
sociation between COPD severity criteria with sleep quality.
Materials and Methods: 158 patients in Rasul Akram Hospital of Iran
university of medical sciences, Tehran, Iran, from April 2019 toMarch 2021
diagnosed with COPD were examined using the Pittsburgh Sleep Quality
Index (PSQI), COPD assessment test (CAT), modified Medical Research
Council (mMRC) dyspnea scale, spirometry, and pulse oximetry.
Results:Of 158 subjects, 125 patients weremale (79%), and 33were female
(21%). Themean subject's age and FEV1/FVC ratiowere 62.6 ± 11.5 and 65.6
± 14.9 %, respectively. The mean CAT scoring and Spo2 saturation reported
16.2 ± 7 and 91.5 ± 10.8 %, respectively. The mean PSQI score was 8.2 ± 3.8.
The association between PSQI score with FEV1 and FEV1/FVC ratio was not
statistically significant (p ¼ 0.64 and 0.58, respectively), whereas the as-
sociation between PSQI scores with CAT score (p˂0.0001, r2¼0.51) and
dyspnea severity (p˂0.0001, r2 ¼ 0.29) were statistically significant. The
patients with higher CAT score demonstrated poor sleep quality, particu-
larly in longer sleep latency (p ¼ 0.001, r2 ¼ 0.056), bad subjective sleep
quality (p˂0.0001, r2 ¼ 0.286), lower sleep efficiency (p ¼ 0.002, r2 ¼
0.077), higher sleep disturbance (p˂0.0001, r2 ¼ 0.225), daytime
dysfunction (p˂0.0001, r2 ¼ 0.259), and sleep medication intake times a
week (p ¼ 0.01, r2¼0.069). Dyspnea severity was attributed to bad sub-
jective sleep quality (p˂0.0001, r2¼ 0.069), higher sleep disturbances (p¼
0.005, r2 ¼ 0.08), and daytime dysfunction (p˂0.0001, r2 ¼ 0.108).
Conclusions: The PSQI has a significant association with the CAT and
mMRC for COPD patients and is linked to the disease's severity.
Acknowledgements:We thank all Rasul Akram Hospital staff and patients
who collaborated with us in this study.

THE ASSOCIATION OF POLYMORPHISM IN MTNR1B WITH MELATONIN
LEVEL AND THE RICK OF OBSTRUCTIVE SLEEP APNEA SYNDROME
DEVELOPMENT IN PATIENTS WITH ARTERIAL HYPERTENSION

A. Karpovich 1. 1Grodno State Medical University, Grodno, Belarus

Introduction. The cardioprotective effect of melatonin has been estab-
lished, which is manifested through the activation of type 2 melatonin
receptors. It is worth studying the association of variants of the MTNR1B
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gene, which encodes the type 2 melatonin receptor, with the peculiarities
of melatonin production and the risk of obstructive sleep apnea syndrome
(OSAS) in patients with arterial hypertension (AH).
Purpose. To study the prevalence of the MTNR1B gene variants in patients
with AH and to analyze their association with the level of melatonin and
the risk of OSAS development.
Materials and methods. The study included 67 patients with I-II degree
AH. Themean age of the surveyed patients was 48.4±9.2 years, of which 53
were males (79.1%), and 14 females (20.9%).
In order to detect OSAS, respiratory monitoring was carried out using the
SOMNOchek micro system (Weinmann, Germany).
Polymorphisms of the MTNR1B gene were determined by real-time po-
lymerase chain reaction.
Daily melatonin production was assessed by concentration of 6-sulfatox-
ymelatonin (6-SMT) in 24-hour urine.
Based on the results of respiratory monitoring, the study cohort was
divided into 2 groups: the main group (n¼42) e patients with AH in
combinationwith OSAS, the comparison group (n¼25)e patients with AH.
Statistical analysis of the studymaterial was carried out using the Statistica
10.0 software package (StatSoft, Inc.).
Results. Patients in the main group compared to the patients in the
comparison group showed higher level of 6-SMT in daily urine (82.29
[46.62; 140.62] vs 35.28 [19.02; 91.89] ng/ml, respectively; p¼0.031) and in
its daytime portion (91.57 [60.77; 160.99] vs 33.0 [15.88; 103.60] ng/ml,
respectively; p¼0.037). Correlation analysis established the presence of
positive associations of moderate strength between the apnea / hypopnea
index and the level of 6-SOM in daily urine (r¼0.43; p¼0.00065) and its
daytime portion (r¼0.40; p¼0.00079).
The prevalence of CC, CG and GG genotypes of the MTNR1B gene in pa-
tients of the main group was 28(66.7%), 11(26.2%) and 3(7.1%), respectively,
in patients of the comparison group e 8(32.0%), 13(52.0%) and 4(16.0%). In
patients of the main group, the CC genotype was more common than in
patients in the comparison group (p¼0.019). The calculation of the odds
ratio established that the CC genotype of the MTNR1B gene is a risk factor
for OSAS (OR¼4.25, 95% CI: 1.48-12.23). Carriers of the CC genotype, in
comparisonwith carriers of the CG and GG genotypes of this gene, showed
higher level of aMT6s in daily urine (83.33 [45.27; 129.34] and 50.68
[19.02; 85.92] ng/ml, respectively; p¼0.037).
Conclusion. InAHassociatedwithOSAS, there is an increase in the level of 6-
SMT in daily urine due to its daytime production, which correlates with the
severityof OSAS and is associatedwith the CCgenotypeof theMTNR1B gene.
Carriers of the CС genotype of the MTNR1B gene show higher daily level of
melatonin. The presence of the CС genotype of this gene acts as a factor of
predisposition to OSAS in patients with AH (OR¼ 4.25; 95% CI: 1.48-12.23).
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THE COGNITIVE IMPAIRMENT FEATURE IN OBSTRUCTIVE SLEEP APNEA

X. Fan 1,2, M. Yi 3, S. Yin 4, Y. Bi 4, Y. Zhang 1. 1Xiangya Hospital, Central South
University, Department of Respiratory, Changsha, China; 2Central South
University, Xiangya Nursing School, Changsha, China; 3Central South
University, School of Life Sciences, Changsha, China; 4Central South
University, Xiangya School of Medicine, Changsha, China

Introduction: Obstructive sleep apnea (OSA) is characterized by repetitive
episodes of complete (apnea) or partial (hypopnea) obstruction of the
upper airway during sleep. Untreated OSA could result in cognitive
dysfunction though the mechanism is still unclear. To better understand
the cognitive impairment features in OSA, we tried to estimate the
cognition impaired profile of patients with OSA based on a systematic
review and meta-analysis of the literature.
Materials and Methods: Databases of Web of Science, PubMed, Cochrane
Library, and Embasewere searchedwith the keywords of (sleep apnea) and
(cognitive or cognition or dementia) until March 2021. Two reviewers
independently screened retrieved records according to our listed inclusive
and exclusive criteria and extracted the scores for responsive scales from
eligible studies. Newcastle-Ottawa Scale (NOS) was used to evaluate the
quality of literature and Stata 15.0 worked for all statistical analyses. Stan-
dardized mean difference (SMD) and 95% confidence interval (CI) were
calculated for the summary effect for each cognition test between OSA
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patients group and non-OSA patients group, which were used to standard
for the impaired characteristics for responsive cognition domains.
Results: A total of 57 articles were included, with 3962 OSA (AHI�5) pa-
tients and 3020 non-OSA (AHI<5) subjects, to research the impairment
profile for global cognition and 5 specific domains (psychomotor speed,
executive function, verbal memory, language, and visuospatial/construc-
tional function). Our results revealed, compared with non-OSA group,
there was a significant decline in global cognition for OSA group estimated
byMoCA (SMD [95%CI]¼ -1.178 [-1.542, -0.814], p<0.001). Besides, we also
found that the impaired cognition domains covering psychomotor speed
(SMD [95%CI] ¼ 0.568 [0.169, 0.966], p¼0.005), executive function (SMD
[95%CI]¼ 0.883 [0.545, 1.222], p<0.001), verbal memory (SMD [95%CI]¼
-0.673[-0.977,-0.368], p<0.001), language (SMD [95%CI]¼ -0.298[-0.568,-
0.027], p¼0.010), and visuospatial/constructional function (SMD [95%CI]¼
-0.478 [-0.835,-0.121], p¼0.009).
Conclusions: In addition to global cognitive decline, our results supported
that psychomotor speed, executive function, verbal memory, language,
and visuospatial/constructional function domains are specifically impaired
for OSA patients.
Acknowledgements:We acknowledge the contributions from the authors
in our included publications.

THE EFFECT OF AGE AND GENDER ON THE CLINICAL PHENOTYPE OF
SLEEP APNEA

O. Lyyra 1,2, A. Lammintausta 1,2, P.-E. Gustafsson 3, U. Anttalainen 1,2, T.
Saaresranta 1,2. 1 Turku University Hospital, Division of Medicine, Dept of
Pulmonary diseases, Turku, Finland; 2University of Turku, Sleep Research
Centre, Turku, Finland; 3 Turku University Hospital, Auria clinical
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Introduction: Sleep apnea is increasingly prevalent public health problem.
The majority of sleep apnea studies have been performed in working-age
people. Little is known about sleep apnea in people over 70 years of age,
and in people over 80 years of age, it has hardly been studied at all. There is
also much to be learned about the impact of gender on the specific features
of sleep apnea. The aim of our study was to provide insight into differences
in anthropometric determinants, respiratory variables, and perceived
symptoms of sleep apnea across all age groups and genders.
Materials and Methods: : We conducted a comprehensive registry study
of all patients over 18 years of age diagnosed with sleep apnea at Turku
University Hospital in 2012-2019. Total of 13651 patients were included
(63% male; mean age 56.6, SD 13.5) and of those, 2010 patients ranged in
age from 70 to 80 years and 457 were over 80 years of age at the time of
diagnosis. Data from cardiorespiratory polygraphy, Body Mass Index (BMI),
and scores of Epworth Sleepiness Scale (ESS), depression scale (DEPS) and
the 12-item General Health Questionnaire (GHQ-12) were collected from
electronic medical records using a search algorithm.
Patients were stratified into groups based on gender and age (below 70,
70-80 and over 80 years of age) to assess the clinical characteristics. Factors
contributing to subjective daytime sleepiness were examined using linear
regression analysis.
Results: BMI was highest in the youngest age group (mean BMI 33.2 ± 17.0)
compared to the very elderly (mean BMI 30.0± 15.6; p<0.001). However, still
70%ofover80-year-oldswereoverweightorobese.Womenbelow70yearsof
age had the highest ESS scores (p<0.05) even though severity of sleep apnea
according to AHI was lowest in this group (mean AHI 26.7 ± 20.3).
GHQ-12 and DEPS scores were highest in the oldest age group (p<0.001).
The association betweenAHI and the ESS score had a statistically significant
correlation only in men over 80 years of age (Spearman rho 0.2, p<0.05). In
the linear multivariate model higher age and higher AHI seemed to be the
most important determinants of subjective daytime sleepiness measured
with ESS (p<0.001) while gender did not reach significancy.
Conclusions: As shown in previous studies the link between obesity and
sleep apnea in the elderly is somewhat weakened and our results confirm
this. Our findings also suggest that there are unforeseen relationships
between daytime sleepiness and age in both genders. Future studies are
needed to investigate the presence of sleep complaints in the very elderly
and specify how they adapt to the CPAP treatment.
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THE EFFECT OF APAP AND CPAP TREATMENT ON THE NOCTURNAL
BLOOD PRESSURE FLUCTUATION IN OSA WITH HYPERTENSION
PATIENTS

X. Jiang 1, Q. Zhang 1, J. Shi 1, D. Chen 1, M. Han 1, M. Li 1, P. Da 1, S. Ma 1, Z.
He 1, F. Han 2. 1Karamay central hospital, Department of Pulmonary and
Critical Care Medicine, Karamay, China; 2 Peking University People’s
Hospital, Department of Pulmonary and Critical Care Medicine, Beijing, China

Introduction: Obstructive sleep apnoea (OSA) is a prevalent disease
associated with cardiovascular events. Hypertension is one of the major
intermediary mechanisms leading to long-term cardiovascular adverse
events.(CPAP) is the primary treatment for OSA and induces a small but
significant reduction in BP. (CPAP) is the primary treatment for OSA and
significant reduction in BP. this study will estimate the nocturnal blood
pressure by pulse conduction time (PTT) using German SOMNOscreenTM

plus PSG monitoring system.which may be to explore the clinical charac-
teristics and mechanism of OSA patients complicated with hypertension.
Abstract: To investigate the effects of automatic titration positive airway
pressure ventilation (APAP) and continuous positive airway pressure
(CPAP) on nocturnal blood pressure fluctuation in obstructive sleep apnea
(OSA) complicated with hypertension patients. Methods: From March to
September 2021, we monitored 28 patients with OSA complicated with
hypertension all night, and estimated their nocturnal blood pressure by
pulse conduction time (PTT) using German SOMNOscreenTM plus PSG
monitoring system. Record indicators including respiratory disturbance
index (AHI), hypopnea index (HI), oxygen reduction index (ODI4), mean
oxygen saturation (MSaO2), minimum oxygen saturation (LSaO2), per-
centage of time when oxygen saturation is lower than 90% in total
recording time (SIT90), nocturnal blood pressure fluctuation (NPBF), PTT
decline index, heart rate acceleration index, etc. To compare the NPBF in
OSA complicated with hypertension patients before and after APAP and
CPAP treatment.
Results: A total of 28 patients with moderate and severe OSA complicated
with hypertension, aged 26-79 years, including 18 males and 10 females,
19 Han and 9 Uygur patients. NPBF was calculated bymeasuring PTT under
the normal sleep state, APAP and CPAP treatment. The NPBF index of 28
patients with OSA complicated with hypertension was [(22.1 ± 18.2) times
/ hour vs. (13.0 ± 12.5) times / hour] before and after APAP treatment. The
NPBF index in 28 patients with OSA complicated with hypertension was
[((24.5±21.8) times / hour vs (10.3±8.9) times / hour] before and after CPAP
treatment, and the NPBF index was [(14.2±13.1) times / hour vs. (10.3 ±
9.0) times / hour] with APAP and CPAP treatment, the maximum systolic
blood pressure [(171.4±21.0) mmHg vs. (160.8±23.6) mmHg] and
[(172.4±22.0) mmHg vs(161.2±20.2) mmHg], the mean systolic blood
pressure were [(130.2±15.5)mmHg vs (124.5±12.6)mmHg] and
[(132.6±15.1)mmHg vs(124.4.±11.5) mmHg] Before and after APAP、CPAP
treatment respectively, which all the differences were statistically signif-
icant (P < 0.05). Conclusion: APAP and CPAP treatment can reduce the
amplitude of maximum,mean systolic blood pressure and NPBF in patients
with OSA complicated with hypertension in the first night, The Degree of
decline on NPBF in CPAP treatment was lower than that in APAP treatment.
Acknowledgements::Foundation: National Natural Science Foundation
(82160023);Xinjiang Natural Science Foundation youth Fund proj-
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THE EFFECT OF INTERMITTENT HYPOXIA ON HUMAN EMBRYONIC
STEM CELLS DERIVED CARDIOMYOCYTES. IN-VITRO CELLULAR MODEL
FOR OBSTRUCTIVE SLEEP APNEA

D. Regev 1, H. Haddad 1, J. Gopas 1, A. Goldbart 2. 1Ben Gurion University of
the Negev, Microbiology, Immunology and Genetics, Beer Sheva, Israel;
2 Soroka University Medical Center Faculty of Health Sciences Ben Gurion
University of the Negev, Department of Pediatrics, Beer Sheva, Israel

Introduction: Cardiovascular (CV) morbidity is the leading cause of death
in obstructive sleep apnea (OSA) patients. Considering the fact that
nocturnal positive pressure does not alter CV sequela, it is imperative to
understand the consequences of Intermittent Hypoxia (IH) at the
S282
myocardial cellular level in order to look for new therapeutic options.
Materials and Methods: In order to study the effect of IH on human car-
diomyocytes (hES-CM) we differentiated human embryonic stem cells to
beating cardiomyocytes. Using the OxyCycler systemwe induced IH cycles,
alternating between 2% for 8 minutes and 21% for 4 minutes, (60 cycles
total) to the CM. We immunostained for the hypoxia marker Hif-1a to
validate our IH protocol. In addition, we also quantified the NF-kB sub-
units p65 and p50 as markers of inflammation and ERK ½ and Erbin as
markers for myocardial hypertrophy and assessed them with a high-
throughput phenotypic assay (Operetta-Perkin Elmer). Evaluation of the
IH effect on cell physiology was quantified by cells beating rate.
Results: IH induced an increase of Hif-1a expression, validating our in vitro
system and the protocol used to induce IH. We observed a significant in-
crease in NF-kB sub-units p65 and p50 expression (p<0.001). ERK 1/2 and
Erbin expressionwas increased in cells exposed to IH (p<0.001). Finally, IH
decreases the number of beats per minute as compared to cells under
normoxia (p<0.001).
Conclusions: We demonstrated co-activation of inflammatory and
myocardial hypertrophy signaling in human CM following IH exposure.
This study supports the search for new pharmacological agents to improve
CV outcome in OSA.
Acknowledgements: Israel Science Foundation (ISF 1344/15)

THE EFFECT OF PIMAVENSERIN ON AROUSAL THRESHOLD AND OTHER
ENDOTYPIC TRAITS IN OBSTRUCTIVE SLEEP APNEA
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Rationale: Recent research has shown that pharmacotherapy may be a
viable way to treat obstructive sleep apnea (OSA). The combination of
atomoxetine, a noradrenergic agent, and the antimuscarinic oxybutynin
had promising effects on OSA severity, presumably due to its action at the
hypoglossal motor nuclei. However, more recently, oxybutynin was hy-
pothesized tomainly have a hypnotic effect that counteracts atomoxetine’s
wake promoting properties. Here we sought to test whether a new
pathway to reduce arousability, through the anti-serotoninergic pima-
vanserin, could pave the way for a better drug fit to associate with atom-
oxetine. Specifically, we aimed to test the effect of pimavenserin on arousal
threshold and the other endotypes that contribute to OSA pathogenesis
(i.e., loop gain, upper airway muscle responsiveness, pharyngeal physi-
ology; primary outcome). Pimavenserin’s supposedmechanism of action is
through antagonism of 5-HT2a receptors in the dorsal raphe, which should
selectively suppress CO2-mediated arousals without affecting the CO2-
induced ventilatory response. An increase in arousal threshold can also
have a beneficial effect on OSA severity (secondary outcome).
Methods: OSA participants were studied in a randomized, crossover,
double-blinded design. Patients received either placebo or pimavanserin
34 mg 4 h prior to in-lab polysomnography. Patients were instrumented
with an oronasal mask attached to a pneumotachograph for the mea-
surement of airflow, and an esophageal catheter to record diaphragm EMG
(EMGdi). Questionnaires of sleepiness (i.e. Epworth Sleepiness Scale, Visual
Analog Scale) and blood pressure plus heart rate were recorded before and
after the overnights. Validated algorithms were used to extract the
endotypes from the polysomnography (the relation between flow and
EMGdi was plotted in the form of endograms, where Vpassive and Vactive

represented ventilation at eupneic and maximal sleep drive, respectively:
arousal threshold was EMGdi at Vactive and loop gain was derived from
flow).
Results: Data are still blinded and the estimated recruitment completion
time is February 2022. With that in mind, 9/21 OSA patients have been
enrolled so far, of which 5 have finished both overnights (age 48±19, BMI
32±7, mean±SD). In 4, arousal threshold was substantially higher on one
night compared to the other (137.5[62.4] vs. 107.4[41.6] %Veupnea, median
[IQR] of nights with higher vs. lower arousal threshold). According to
grouping based on higher vs. lower arousal threshold, there was no
noticeable difference in Vpassive (83.6[20.2] vs. 85.2[10.4] %Veupnea) or Vactive

(90.0[17.9] vs. 92.1[8.0] %Veupnea), but loop gain was decreased (0.53[0.10]
vs. 0.60[0.03]) in the nights with higher arousal threshold. Pimavanserin
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did not cause safety concern in the treated population.
Conclusions: Pimavanserin may increase the arousal threshold in OSA
patients, without major side effects and without affecting pharyngeal
muscle responsiveness and ventilatory responses to apneas/hypopneas;
however, data are being still collected. If these findings will be confirmed
at unblinding, we could have a safer hypnotic than oxybutynin (burdened
by several anticholinergic effects) to associate with atomoxetine for the
treatment of OSA. Further study will need to assess the durability of
pimavanserin on the arousal suppression effect, and the potential combi-
nation with atomoxetine on OSA severity over time.

THE EFFECT OF SLEEPING POSITION ON THE EFFICACY OF
HYPOGLOSSAL NERVE STIMULATION FOR OBSTRUCTIVE SLEEP APNEA

C. Chou 1, K. Kreitinger 2, S. Liu 3, R. Capasso 3, E. During 2. 1 Icahn School of
Medicine at Mount Sinai, Otolaryngology - Head and Neck Surgery, New York,
United States; 2 Stanford University, Sleep Medicine, Palo Alto, United States;
3 Stanford University, Otolaryngology - Head and Neck Surgery, Palo Alto,
United States

Introduction: Hypoglossal nerve stimulation (HNS) therapy is a safe and
effective second-line treatment for patients with obstructive sleep apnea
(OSA). However, not all patients who meet current selection criteria
respond to therapy. Previously published outcomes data suggest that
sleeping position may play a role in therapy response. This study assessed
the effect of supine and non-supine sleeping positions on the efficacy of
HNS therapy.
Materials and Methods: This retrospective cohort study evaluated Pa-
tients implanted with HNS at an academic sleep surgery center from June
2015 to June 2020. Patients with pre- and postoperative positional sleep
study data were included. The change in supine and non-supine apnea-
hypopnea index (AHI) from pre- to postoperative timepoints were
compared.
Results: Of ninety-eight Patients evaluated, twenty patients met inclusion
criteria. The mean (SD) age was 67.2 (7.7) years, 14 participants were men
(70.0%), and mean body mass index (BMI) was 27.1 (3.4) kg/m2. There was
a greater reduction in mean non-supine AHI (32.7%) than supine AHI
(17.7%). The percentage of patients who demonstrated treatment response
defined by Sher’s criteria when using non-supine AHI was greater than
when using supine AHI (60.0% vs. 36.8%). Linear univariate regression
analysis showed a high correlation between non-supine postoperative AHI
and overall postoperative AHI (r ¼ 0.89).
Conclusion: HNS may be more effective in the non-supine position. Su-
perior efficacy in the non-supine position may drive overall HNS efficacy. It
is important to evaluate sleeping position preference during patient se-
lection and to counsel Patients on positional therapy as an adjunct to HNS
therapy.

THE EFFECTS OF CPAP THERAPY ON METABOLIC PROFILE AND
SUBJECTIVE SLEEP PARAMETERS IN PATIENTS WITH OSA: A
PROSPECTIVE TRIAL STUDY

A. Rahimi-Golkhandan 1, K. Sadeghniiat-Haghighi 1, Z.B.
Alemohammad 1, M. Mehraban 1, P. Fazlipanah 1. 1 Tehran University of
Medical Sciences, Tehran, Iran, Islamic Republic of

Introduction: Obstructive sleep apnea (OSA) is a clinical sleep disorder
characterized by complete or partial repetitive episodes of airway collapse
during sleep. Several studies confirm a positive association between OSA
and metabolic syndrome. Continuous positive airway pressure (CPAP) is
the main treatment for patients with moderate and severe OSA. CPAP
therapy in adults with OSA results in reduction in sleepiness, blood pres-
sure and improvement of metabolic profile. In this study we aimed to
evaluate the effects of CPAP therapy on various components of metabolic
syndrome and subjective sleep parameters in patients with OSA.
Materials and Methods: In this prospective trial study, 28 patients with
moderate and severe OSA (Baharloo sleep clinic, Tehran, Iran) enrolled.
Patients were asked to fill out the validated Persian version of question-
naires including ESS, ISI, STOP-BANG and BDI-II, before and after treatment
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with CPAP. Weight and blood pressure were recorded before and after
treatment. Only 14 patients agreed to blood sampling before and after
CPAP therapy. Fasting blood samples were analyzed for measuring the
levels of FBS (fasting blood sugar), TG (triglyceride), Total cholesterol, HDL,
LDL, AST, and ALT.
Results: Diastolic blood pressure, ISI and STOP-BANG score significantly
decreased after treatment (P value: 0.008, 0.022 and 0.004, respectively).
FBS and TG levels decreased after treatment, but only TG levels had sig-
nificant difference (P value: 0.46 and 0.016, respectively).
Conclusions: CPAP therapy had positive effects on diastolic blood pres-
sure, TG levels and ISI score in our study.
Acknowledgements: The authors are thankful to all the staff of Occupa-
tional Sleep Research Center (Baharloo hospital, Tehran, Iran)

THE EFFICACY AND DOSAGE OF ACETAZOLAMIDE IN PATIENTS WITH
OBSTRUCTIVE SLEEP APNEA: PRELIMINARY RESULTS OF A DOUBLE-
BLIND, PLACEBO-CONTROLLED, RANDOMIZED TRIAL

E. Van de Perck 1,2, D. Van Loo 2, F. Hermans 3,4, J. Verbraecken 1,3,4, O.M.
Vanderveken 1,2,3. 1University of Antwerp, Faculty of Medicine and Health
Sciences, Wilrijk, Belgium; 2Antwerp University Hospital, Department of
ENT, Head and Neck Surgery, Edegem, Belgium; 3Antwerp University
Hospital, Multidisciplinary Sleep Disorders Centre, Edegem, Belgium;
4Antwerp University Hospital, Department of Pulmonology, Edegem, Belgium

Introduction: Acetazolamide, a carbonic anhydrase inhibitor, has received
some attention as a potential treatment for obstructive sleep apnea (OSA).
By producing metabolic acidosis, the drug reduces ventilatory instability
(i.e. high loop gain), which is a key contributor to the pathogenesis of OSA.
However, there are limited data about the clinical efficacy and optimal
dosage of acetazolamide in patients with OSA. Therefore, this study aims to
assess the effect of acetazolamide, administered in two different dosages,
on OSA severity.
Materials and Methods: In this double-blind, parallel-group study, par-
ticipants with moderate to severe OSA were randomized to receive either
placebo, acetazolamide 250 mg, or acetazolamide 500 mg for 6 weeks.
Changes in apnea-hypopnea index (AHI) and oxygen desaturation index
(ODI) were assessed by in-laboratory polysomnography. Arterial blood gas
analysis was performed before and during treatment to evaluate acid-base
status and gas exchange. Side effects were registered and quantified by a
visual analogue scale. All reported values are medians (Q1eQ3) unless
otherwise specified.
Results: Twenty-seven individuals were included for this interim analysis
(22 males [81.5%], age 54.0 [47.0e58.0] years, AHI 24.9 [17.7e34.1] events/
h, body mass index 28.7 [26.6e31.6] kg/m2), of which 24 completed the
study (n¼8 with placebo, n¼9 with acetazolamide 250 mg, and n¼7 with
acetazolamide 500 mg). Three patients dropped out due to insufficient
symptom control (n¼1 with placebo and n¼1 with acetazolamide 250mg)
or side effects (n¼1 with acetazolamide 500 mg). Treatment with acet-
azolamide significantly improved the AHI (250 mg, 49.2% [39.9e61.1],
P<0.001; 500 mg, 46.6% [21.7e47.7], P¼0.003) and ODI (250 mg, 36.1%
[11.5e60.5], P¼0.01; 500 mg, 41.2 [35.2e61.3], P¼0.006]). The placebo
group showed a reduction in AHI of 40.6% (16.4e61.2, P¼0.02) and in ODI
of 14.3% (-19.9 to 29.4, P¼0.39). Compared to placebo, acetazolamide
caused a significantly higher reduction in ODI (P¼0.02), but not in AHI
(P¼0.41). Although bicarbonate (20.4% [6.5e26.7], P<0.001) and arterial
pH (0.5% [0.1e0.7], P<0.001) were both reduced by acetazolamide, these
changes were not associated with therapeutic outcome. Paresthesia was
most pronounced in patients treated with acetazolamide 500 mg. How-
ever, the overall severity of side effects was comparable in all groups
(P¼0.52).
Conclusions: Acetazolamide can improve nocturnal breathing in patients
with OSA. Based on our preliminary findings, a low dosage may be as
effective as a higher one, minimizing potential side effects such as pares-
thesia. Further research is needed to predict which patients might benefit
from this pharmacological therapy.
Acknowledgements: The authors would like to thank Adelheidis Hooge-
wijs for coordinating the study.
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THE PREVALENCE OF TREATMENT-EMERGENT CENTRAL SLEEP APNEA
IN MANDIBULAR ADVANCEMENT DEVICE THERAPY

S. Hellemans 1,2, E. Van de Perck 1,2, M.J. Braem 2,3, J. Verbraecken 2,4,5, M.
Dieltjens 1,2,3, O.M. Vanderveken 1,2,4. 1Antwerp University Hospital, ENT,
Head and Neck Surgery, Edegem, Belgium; 2University of Antwerp, Faculty
of Medicine and Health Sciences, Wilrijk, Belgium; 3Antwerp University
Hospital, Special Dentistry Care, Edegem, Belgium; 4Antwerp University
Hospital, Multidisciplinary Sleep Disorders Centre, Edegem, Belgium;
5Antwerp University Hospital, Department of Pulmonology, Edegem, Belgium

Introduction: Treatment-emergent central sleep apnea (TECSA), formerly
known as complex sleep apnea, describes the appearance or worsening of
central sleep apnea while undergoing treatment for obstructive sleep
apnea (OSA). TECSA often appears to be a self-limiting problem that can
resolve spontaneously with ongoing treatment. TECSA is well studied in
CPAP therapy with an estimated prevalence of 8%. However, there is little
published data on the occurrence of TECSA in other treatment modalities.
Based on a few case reports, mandibular advancement devices (MAD), the
leading alternative to CPAP, may provoke TECSA. The aim of this study is to
gain insight in a large study population into the prevalence of TESCA with
the use of MAD.
Materials and methods: This retrospective study includes a total of 124
patients (age 52 ± 12 years; male 81.5%; BMI 27.6 ±3.4 kg/m2; baseline AHI
28.3 ±13.4 events/hour) with moderate to severe OSA on baseline poly-
somnography (PSG) who received a custom-made titratable MAD from
January 2019 to December 2020 at the Antwerp University Hospital
(Belgium). Control polygraphy (PG) or PSG was performed once the target
protrusive position, guided by subjective relief of cardinal symptoms, was
attained. Since different diagnostic criteria to define TECSA are used in
literature, in this study, prevalence was calculated according to three
definitions, which are based on previous studies. For the first and most
broad definition, the number of central events had to increase with MAD,
totaling a central apnea/hypopnea index (CAHI) �5 events/hour. For pur-
poses of clarification, these patients are labeled as TECSA-1. TECSA-2 are
patients who had a significant decrease (>50%) in obstructive events and
had a CAHI �5 central events/hour at follow-up. Finally, for the third and
most strict definition (TECSA-3), patients not only had to meet the latter
criteria, but also had to show predominant central sleep apnea (i.e., central
events are >50% of total events) with MAD.
Results: The median time interval between start with MAD therapy and
follow-up sleep study was 100 days (94 e 134) (median (Q1 e Q3)).
Following MAD treatment, the mean AHI decreased from 28.3 (±13.4) to
10.3 (±12.2) events/hour (p<0.001), the mean obstructive AHI (OAHI)
decreased from 26.8 (±12.9) to 8.0 (±6.9) events/hour (p<0.001) and the
mean CAHI decreased from 1.7 (±3.3) to 1.5 (±3.5) events/hour (p¼0.930).
Nine patients (7.3%) met diagnostic criteria for TECSA-1, seven (5.6%) for
TECSA-2, and four (3.2%) for TECSA-3. Among patients identified with
TECSA-3, three had a CAHI of <5 events/hour at baseline and could be
labeled as “new-emergent”.
Conclusions: In this retrospective exploratory pilot study, the prevalence
of TECSA in patients who are treated with MAD was examined in a large
study population. Depending on the definition used, TECSA was found in
3% to 7% of patients treated with MAD.
Acknowledgements: The authors are grateful for the administrative and
organizational support of the secretarial staff of the Special Dentistry Care
department and the Otorhinolaryngology department.

THE ROLE OF SLEEP-DISORDERED BREATHING ON COGNITIVE
FUNCTION AFTER STROKE

I. Filchenko 1, S. Duss 1, C. Bernasconi 1, M.H. Schmidt 1, C.L.A.
Bassetti 1. 1 Inselspital, University of Bern, Department of Neurology, Bern,
Switzerland

Background and aim: Sleep-disordered-breathing (SDB) is associated in
the general populationwith cognitive changes. Cognitive changes and SDB
are very frequent in stroke patients. However, little is known about the
impact of SDB on cognitive changes after stroke. The aim of this study was
to investigate this association.
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Patients andMethods: This project is a part of the prospectivemulticenter
eSATIS study (Duss et al, Trials 2021). Demographics, anthropometrics,
stroke characteristics and sleep-disordered breathing (SDB) by respirog-
raphy were assessed at admission. Longitudinal assessments of cognitive
tests were performed within 5 days post-stroke and at 3 months post-
stroke. The assessments included tests of language (Bern word finding
test), attention (Alertness task), vigilance (Psychomotor vigilance task
[PVT)), executive function (Go-noGo task, Victoria Stroop test, Trail making
test) as well as verbal (Digit span test, Hopkins verbal learning test [HVLT)
and visual memory (Corsi block tapping test, Brief visuospatial memory
test [BVMT)). Treatment of SDB was attempted in all patients during the
acute phase.
Results: A total of 118 patients with the complete data (age: 64.84±14.04
years; female sex: 44 (38%) patients; National Institute of Health Stroke Scale
(NIHSS) score at admission: 6.94±5.75 points) were included in the current
analysis. SDB (defined by an apnea-hypopnea index (AHI) �20/h) was found
in 66 (56%) patients. Treatment of SDB was started in 33 (50%) SDB patients.
Multiple linear regressionanalysiswith adjustment forage andsexandNIHSS
score at the time of the assessment of cognitive functioning showed that the
presence of SDB as an independent variable was associated with worse
attention (Alertness task,median reaction time: +11.53 seconds for SDBvsno-
SDB (definedbyanAHI<5/h), p¼0.031), vigilance (PVT, numberof false starts:
+2.58 false starts, p¼0.024) and visual memory (total recall score of BVMT:
-3.52 points, p¼0.032; delayed recall score of BVMT: -1.62 points, p¼0.031).
In the 72 patients re-assessed in the subacute phase, the presence of un-
treated SDB (n¼26) was associated with less improvement in attention
(total number of omissions in Bells test: +1.47 omissions for untreated SDB
vs no-SDB, p¼0.008; Alertness task, median reaction time: +0.40 seconds,
p¼0.026) and verbal memory (recognition discrimination index of HVLT:
+0.93 points, p¼0.004) after adjustment for age, sex and baseline cognitive
parameters.
Conclusions: These results suggest the existence of an association of SDB
with cognitive deficits in both the acute and to a lesser extent subacute
phase of stroke. Further research is needed to investigate the impact of
cardiovascular comorbidities and stroke characteristics on this association
and potential treatment implications.

THE SEVERITY AND MORPHOLOGY OF INTERMITTENT HYPOXEMIAS
ARE RELATED TO IMPAIRED DAYTIME ALERTNESS

P. Pahari 1,2, H. Korkalainen 1,2, T. Karhu 1,2, M. Rissanen 1,2, E.S.
Arnardottir 3,4, H.H. Strøm 5,6, B. Duce 7,8, J. T€oyr€as 1,9,10, T. Lepp€anen 1,2,9, S.
Nikkonen 1,2. 1University of Eastern Finland, Department of Applied Physics,
Kuopio, Finland; 2Kuopio University Hospital, Diagnostic Imaging Center,
Kuopio, Finland; 3Reykjavik University, Reykjavik University Sleep Institute,
School of Technology, Reykjavík, Iceland; 4 Landspitali-The National
University Hospital of Iceland, Internal Medicine Services, Reykjavik, Iceland;
5Akershus University Hospital, Department of Ear, Nose and Throat Surgery,
Lørenskog, Norway; 6University of Oslo, Faculty of Medicine, Institute of
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7 Princess Alexandra Hospital, Department of Respiratory & Sleep Medicine,
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Technology, Institute for Health and Biomedical Innovation, Brisbane,
Australia; 9 The University of Queensland, School of Information Technology
and Electrical Engineering, Brisbane, Australia; 10Kuopio University Hospital,
Science Service Center, Kuopio, Finland

Introduction: Obstructive sleep apnea (OSA) -related impaired alertness
has been associated with increased morbidity in OSA patients. However, as
conventional OSA severity metrics are poorly linked to impaired vigilance,
it has been suggested, that oxygen saturation (SpO2)-based metrics could
better describe the impaired vigilance. Thus, we aimed to study whether
the characteristics of blood oxygen desaturations differ between psycho-
motor vigilance task (PVT) groups (i.e., non-impaired vigilance vs.
impaired vigilance) formed based on the number of lapses.
Materials and methods: 863 suspected OSA patients underwent a PVT
prior to the full in-lab polysomnogram (PSG). The conventional OSA pa-
rameters consisting of the apnea-hypopnea index, oxygen desaturation
index, and arousal index were calculated. Additionally, multiple SpO2-
based parameters, i.e., average SpO2, time spent with SpO2 under 90%,
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desaturation area, fall area, recovery area, and desaturation depth were
computed. The desaturation area (DesaturationArea100), fall area (Fal-
lArea100), recovery area (RecoveryArea100), and desaturation depth
(Depth100) were also computed using 100% SpO2 value as a baseline.
Furthermore, patients were grouped into quartiles based on PVT lapses
(Q1-Q4), and the empirical cumulative distribution functions (CDF) of the
parameters were compared between the first (Q1, PVT lapses<5; n¼225)
and the last (Q4, PVT lapses>36; n¼223) quartiles, i.e., patients with non-
impaired vigilance and impaired vigilance, respectively. Finally, the asso-
ciation between the parameters and vigilance was investigated using
binomial logistic regression models, adjusted with age, sex, body mass
index, smoking status, depression, anxiety, and hypertension.
Results: Of the analyzed patients, 55.4% were males and the median age of
the patients was 57 years. The CDFs revealed that the patients in Q4 had
greater desaturation areas and recovery areas, and deeper desaturations
compared to patients in Q1 when 100% baseline was considered. Logistic
regression corroborated that these desaturation parameters were signifi-
cantly linked to impaired vigilance. The odds ratios of Desatur-
ationArea100 (OR¼1.55), RecoveryArea100 (OR¼1.65), and Depth100
(OR¼1.73) were elevated in Q4 compared to Q1. Age (OR¼0.73) and gender
(OR¼1.01) were also significantly linked to impaired vigilance while other
adjusted comorbidities were not. Additionally, the odds ratios of desatu-
ration area (OR¼1.56), recovery area (OR¼1.71), and depth (OR¼1.64) were
increased notably for impaired vigilance patients even without baseline
reference at 100%, when adjusting parameters were taken into consider-
ation. In contrast, conventional OSA parameters were not significantly
associated with impaired vigilance in any model.
Conclusions: The results show that the desaturation event characteristics
are more strongly associated with impaired vigilance compared to the
conventional OSA severity parameters. Hence, desaturation parameters,
such as e recovery area and desaturation depth especially with 100%
baseline reference should be considered in more detail while evaluating
the OSA severity in patients with impaired vigilance.
Acknowledgments: This work was financially supported by the European
Union's Horizon 2020 Research and Innovation Programme (965417), the
Academy of Finland (323536), Nordforsk (90458) via Business Finland
(5133/31/2018), the Research Committee of the Kuopio University Hospital
Catchment Area for the State Research Funding (5041767, 5041794,
5041805, 5041787, and 5041803), The Research Foundation of the Pul-
monary Diseases, Finnish Anti-Tuberculosis Association, Tampere Tuber-
culosis Foundation, Instrumentarium Science Foundation, and Orion
Research Foundation.

THE SNORING INDEX AS AN INDICATOR FOR NON-ALCOHOLIC FATTY
LIVER DISEASE IN PATIENTS WITH SLEEP APNOEA SYNDROME

K. Bahr 1, P. Simon 2, J. Schattenberg 3, H. Gouveris 1. 1University Medical
Center Mainz, Department of Otorhinolaryngology, Head and Neck Surgery,
Mainz, Germany; 2 Johannes-Gutenberg-University, Mainz, Germany;
3University Medical Center Mainz, Department of Medicine, Mainz, Germany

Introduction: Obstructive sleep apnoea syndrome (OSA) is suspected to
be associated with the development or progression of non-alcoholic fatty
liver disease (NAFL). The aim of this prospective and descriptive study was
to determine potential predictive factors for NAFL in patients with mild,
moderate and severe obstructive sleep apnoea.
Materials and Methods: OSA patients (n¼66) were assessed for the
presence of NAFL and liver fibrosis predictive factors. OSA-associated
measures were assessed by polysomnography or home sleep apnea testing
(HSAT). NAFL-associated measures were collected by blood laboratory
analysis and upper abdominal sonography with transient elastography to
determine the degree of hepatic steatosis and fibrosis. A correlation
analysis was performed between sleep-specific, demographic and liver-
specific parameters.
Results: A total of 66 patients (25 women, 41 men age 25-83 years) with
moderate to severe OSA (mean AHI ¼ 34.3/h) were studied. In particular,
CAP score on elastography, predictive of hepatic steatosis, showed a highly
significant positive correlation with the presence of snoring (p ¼ 0.0003).
Other clinically significant associations were percentage of oxygen satu-
ration below 90% (t90), which correlated with abdominal circumference
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(p¼0.005), body mass index (BMI) (p¼0.035) and CAP score (p¼0.02).
Interestingly, the AHI as a measure of OSA severity did not correlate
significantly with liver-specific parameters in elastography or other labo-
ratory parameters.
Conclusions: The most valuable predictor in OSA patients for the presence
of NAFL was the snoring index. This could lead to the assumption that
patients who snore should be screened for steatosis. This correlation was
independent of the AHI. In addition, oxygen saturation, especially desa-
turations below 90%, seems to be associated with steatosis as well as
metabolic syndrome-associated traits (BMI, abdominal girth). Further
studies are needed to validate these results.
Acknowledgements:

TRAJECTORIES OF RESIDUAL APNEA-HYPOPNEA INDEX ASSOCIATED
WITH MASK CHANGES IN CONTINUOUS POSITIVE AIRWAY PRESSURE-
TREATED OBSTRUCTIVE SLEEP APNEA PATIENTS
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Introduction: There is growing evidence of a significant impact of the type
of mask on the residual apnea-hypopnea index (rAHI). However, auto-
mated tools incorporated in continuous positive airway pressure (CPAP)
remote monitoring platforms for identification of the influence of mask
changes on rAHI are lacking. Our goal was to develop a robust automated
data analysis method for assessing the impact of mask changes on rAHI
according to the type of mask switch (nasal to full-face mask or vice-versa).
Materials and Methods: From a CPAP telemonitoring database of 3,581
patients, we analyzed the impact of mask changes on rAHI trajectories. An
interrupted time series design was applied to rAHI time series at an in-
dividual patient level to compare the observed rAHI after amask-change to
what would have occurred without such a mask-change. From the overall
database, rAHI time series before masks changes were modelled using
Bayesian structural models with synthetic controls. Mask changes were
classified into three groups (no effect, harmful, beneficial). The best data
analysis approach was chosen using blinded classification performed by an
experienced respiratory physician.
Results: Bayesian structural time series was the best analysis method in
terms of agreement with the physician’s classification, with an accuracy of
0.79 for the complete data set. Changes from a nasal to facial mask were
more often harmful than beneficial: 13.4% vs 7.6% (p-value<0.05), with a
clinically relevant increase in average rAHI greater than 8 events/hour in
4.6% of the changes. Changes from facial to nasal mask were less often
harmful than beneficial: 6.0% vs 11.4% (p-value<0.05).
Conclusions: We have established an end-to-end data analysis method to
automatically classify the impact of mask changes over fourteen days after
the switch. Such an automated analysis included in routine CPAP remote
monitoring platforms would be particularly appropriate for raising alerts
after harmful mask changes. This would reduce theworkflow of home care
providers and facilitate early remedial actions.
Acknowledgements: We thank the French National Research Agency.

TRIAL DESIGN: SOLRIAMFETOL’S EFFECT ON COGNITIVE HEALTH IN
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Introduction: Patients with excessive daytime sleepiness (EDS) associated
with obstructive sleep apnoea (OSA) may experience cognitive
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impairment; EDS and cognitive impairment affect occupational and social
functioning, reduce quality of life, and increase occupational and motor
vehicle accident risk. Solriamfetol (Sunosi™) is a dopamine/norepineph-
rine reuptake inhibitor approved in the EU and US to treat EDS associated
with OSA. The objective of this global study is to assess whether sol-
riamfetol reduces cognitive impairment in patients with EDS associated
with OSA.
Methods: This phase 4, randomised, double-blind, placebo-controlled,
crossover trial (NCT04789174) is enrolling adults with OSA and associated
EDS (Epworth Sleepiness Scale score >10) and impaired cognitive function
defined by an age-adjusted scaled score �8 on the Wechsler Adult Intel-
ligence Scale, Fourth Edition Coding subtest and a score �9 on the British
ColumbiaeCognitive Complaints Inventory (BC-CCI). Coding tests like the
Repeatable Battery for the Assessment of Neuropsychological Status
(RBANS) Coding subtest and other symbol-digit and digit-symbol substi-
tution tests objectively measure cognitive function and are sensitive to
pharmacologic alleviation of cognitive dysfunction; the BC-CCI is a sub-
jective measure of cognitive complaints. Participants are randomised (1:1)
to 2 weeks of placebo or solriamfetol (75 mg/day for 3 days, then 150 mg/
day) during treatment period 1. After a 1-week washout, participants
receive 2 weeks of the opposite treatment during treatment period 2.
Assessments at baseline and after each treatment period include RBANS
Coding administered 2, 4, 6, and 8 hours post-dose (using rotating versions
to minimise learning effects) and the BC-CCI. The primary endpoint is
change from baseline after each treatment period in the average of 2- and
4-hour post-dose RBANS Coding scores. A secondary endpoint is change
from baseline after each treatment period in BC-CCI score.
Results:With a target enrolment of 116 participants, this study is powered
to detect a placebo-subtracted RBANS Coding treatment effect of 3 points
(Cohen’s d¼0.33, one-sided a¼0.025). The sample size is adaptive by
design andmay increase to 164 pending interim analysis. Enrolment began
in April 2021, and the study is currently ongoing in the US, the UK, Italy,
Spain, Canada, and the Netherlands. As of the 10th of January 2022, 45
participants have been randomised across 20 study sites in North America
(United States and Canada) and 9 sites in Europe (Italy, Spain, the
Netherlands, and the United Kingdom).
Conclusion: This ongoing study is the first to examine solriamfetol’s
impact in participants with EDS associated with OSA on cognitive
impairment, an important symptom that increases patients’ accident risk
and reduces daily functioning.
Acknowledgements: This study was supported by Jazz Pharmaceuticals.

ULTRASOUND BACKSCATTER IMAGING FOR UPPER AIRWAY TISSUE
COMPOSITION CORRELATES WITH OBSTRUCTIVE SLEEP APNEA
SEVERITY

S.Y. Liu 1, A. Chen 2, Y. Lee 3, P. Chao 3, C. Kushida 4. 1 Stanford University
School of Medicine, Otolaryngology, Stanford, United States; 2National
Taiwan University, Taipei, Taiwan; 3AmCad Biomed Corp, Taipei, Taiwan;
4 Stanford University School of Medicine, Psychiatry, Stanford, United States

Introduction: The pathophysiology of obstructive sleep apnea (OSA) is
complex with anatomic and non-anatomic factors. Addressing upper
airway collapsibility during sleep is a common and primary goal for both
medical and surgical therapy. A non-invasive way to characterize tissue
composition and muscle tone can be helpful with OSA diagnosis and
assessment of treatment. Tissue composition, such as liver steatosis, has
been characterized by ultrasound backscatter signals for non-invasive
severity grading. In this pioneering study using ultrasound backscatter
imaging, we investigated upper airway tissue composition and its corre-
lation with OSA severity.
Materials and Methods: 51 subjects (14 female) with mean age of
39.1±11.7, mean BMI of 25.8±4.2, and mean AHI of 17.9±16.1 were con-
sented from the Stanford Sleep Surgery Clinic between July 2020 and May
2021. OSA was confirmed via attended or home sleep studies. Ultrasound
radio-frequency (RF) data of the upper airway was acquired through 3D
submental ultrasound imaging standardized with a 30-degree scan (15
degrees above and below the Hyoid to external acoustic meatus plane).
Laser aligned ultrasound probe scans the palatal, oropharyngeal, and
hypopharyngeal airway. Echogenicity and backscatter signals were
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analyzed by an FDA-cleared ultrasound backscatter analysis software
(AmCAD-US). Statistical comparisons against the OSA severity were per-
formed using two-tailed t-tests and nonparametric Mann-Whitney tests.
Results: At the upper palatal region, significant differences in ultrasound
backscatter signal is observed between subjects with mild (AHI<15) and
moderate to severe (AHI�15) OSA (p-value¼0.0003). Backscatter signals
from the upper palatal region and BMI correlate with moderate to severe
OSA using logistic regression analysis (p-values of 0.0039 and 0.0454,
respectively), and are independently associated with AHI in multiple
regression analysis (p-values of 0.0146 and 0.0184, respectively). Signifi-
cant differences are also found in the lower palatal and upper oropha-
ryngeal region with p-values of 0.0049 and 0.0424, respectively.
Multivariate analysis show that backscatter signals are significantly asso-
ciated with AHI independent of BMI.
Conclusions: Ultrasonic backscatter signals have been used effective to
characterize tissue composition in conditions such as liver steatosis to
grade disease severity. Modifying the technology for the upper airway
muscles in OSA patients, we found significant positive correlations be-
tween ultrasound backscatter signals and AHI.

UPPER AIRWAY RESISTANCE SYNDROME IS ASSOCIATED WITH HIGH
CYCLIC ALTERNATING PATTERN

L. Godoy 1, L. Soster 2, C. Bueno 2, S. Togeiro 1, D. Poyares 1, S. Tufik 1, L.
Palombini 3. 1Universidade Federal de S~ao Paulo, Department of
Psychobiology, Sleep Medicine and Biology Division, S~ao Paulo, Brazil;
2University of Sao Paulo Medical School, Children�s Institute,
Neurophysiology/Polysomnography Unit, S~ao Paulo, Brazil; 3Associaç~ao
Fundo de Incentivo a Pesquisa (AFIP), Sao Paulo, Brazil

Introduction: Upper Airway Resistance Syndrome (UARS) is suspected in
individuals with excessive daytime sleepiness, fatigue, and sleep frag-
mentation associated with increased respiratory effort. UARS can nega-
tively impact daytime function. Conventional polysomnography
parameters do not demonstrate significant abnormalities in UARS patients
but increase in RERAs. Sleep abnormalities may not be indicated by AASM
current manual in UARS patient. Cyclic alternating pattern (CAP) is a pe-
riodic electroencephalogram activity of non-REM sleep that expresses a
condition of sleep instability. The objective of the study was to compare
CAP components between UARS patients and health individuals.
Material and Methods: Fifteen subjects with UARS and 15 age- and sex-
matched controls had their sleep study blinded analyzed. UARS criteria
were the presence of sleepiness (Epworth Sleepiness Scale e ESS - � 10)
and/or fatigue (Modified Fatigue Impact Scale � 38) associated with an
apnea/hypopnea index (AHI)� 5 and a respiratory disturbance index (RDI)
> 5 events/hour of sleep, and/or flow limitation in more than 30% of total
sleep time. Control group criteria were AHI < 5 events/hour, RDI � 5
events/hour and < 30% of TST with flow limitation and ESS < 10, without
sleep, clinical, neurological, or psychiatric disorder. CAP electroencepha-
logram of both groups was analyzed.
Results: The number of CAP cycles in NREM 1 stage was significantly
higher in UARS patients compared to controls (3.0 ± 1.1 vs 0.5 ± 0.2,
respectively, p < 0.001). Mean phase B duration in NREM 1 stage was
significantly higher in UARS patients compared to control group (31.3 ± 8.1
vs 3.1 ± 1.4, p < 0.001). Mean phase B duration in both NREM 2 and 3 were
also significantly higher in UARS patients (28.3 ± 1.0 vs 25 ± 0.9, p ¼ 0,02
and 25.3 ± 1.1 vs 21.7 ± 1.0, p ¼ 0.02, respectively). There was a significant
positive correlation between ESS and number of CAP cycles in NREM 1 (r¼
0.5, p < 0.01) and mean phase B duration in NREM 1 (r ¼ 0.6, p < 0.001).
There was also a significant positive correlation between Beck Depression
Inventory score (BDI) and number of CAP cycles in NREM 1 (r ¼ 0.4, p <
0.05), mean phase B duration in NREM 3 (r¼ 0.4, p < 0.05) andmean phase
B duration in NREM (r ¼ 0.4, p < 0.05).
Conclusion: A higher number of CAP cycles NREM 1 and an increased
length of CAP sequences in NREM 1, 2 and 3 in UARS suggest altered sleep
regulation leading to sleep instability. An increased number of CAP cycles
correlated to subjective excessive daytime sleepiness and depression
symptoms suggests CAP�s clinical importance.
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UPREGULATED HEME BIOSYNTHESIS INCREASES OBSTRUCTIVE SLEEP
APNEA SEVERITY: A PATHWAY-BASED MENDELIAN RANDOMIZATION
STUDY

H. Wang 1, N. Kurniansyah 1, B. Cade 1, M. Goodman 1, D. Gottlieb 1, S.
Gharib 2, A. Reiner 2, J. Rotter 3, S. Rich 4, S. Redline 1, T. Sofer 1. 1Brigham
and Women's Hospital, Boston, United States; 2University of Washington,
Seattle, United States; 3 The Lundquist Institute for Biomedical Innovation
at Harbor-UCLA Medical Center, Torrance, United States; 4University of
Virginia, Charlottesville, United States

Introduction: Obstructive sleep apnea (OSA) is a common disorder asso-
ciated with increased risk of cardiovascular disease and mortality. The
underlying molecular pathways for OSA are unknown. Iron and heme
metabolism, implicated in carotid body ventilatory control and in OSA
comorbidities, was associated with OSA phenotypes in recent admixture
mapping and gene enrichment analyses. However, its causal contribution
was unclear. In this study, we performed pathway level transcriptional
Mendelian randomization (MR) analysis to examine the causal relation-
ships between iron and heme related pathways and OSA.
Materials and Methods: Primary analysis was conducted considering the
expression level of four iron/hemeReactomepathways asexposures and four
OSA traits as outcomes. Discovery two-sample MR analysis was performed
using cross-tissue local expression quantitative trait loci from the Genotype-
Tissue Expression portal and published genome-wide association summary
statistics. Significantpathways (p<6.25�10-3)were then followed-upbyone-
sampleMR analysis usinghigh coverage DNA and RNA sequencing data from
the Multi-Ethnic Study of Atherosclerosis (MESA) generated by the Trans-
Omics for PrecisionMedicine project. Secondary analysis was performed for
37 additional iron/heme Gene Ontology pathways.
Results: Primary analysis identified a significant putative causal associa-
tion between up-regulated heme biosynthesis pathway with higher sleep
time percentage of hypoxemia (p¼6.14�10-3). This association was sup-
ported by consistency of point estimates in MESA (p¼0.187). Suggestive
evidence was also observed between this pathway with increased apnea
hypopnea index, and other overnight hypoxemia traits.
Conclusions: This study suggests a causal association between increased
heme biosynthesis and OSA severity. Future work is needed to further
identify the mechanisms for this association, evaluate heme biosynthesis
gene expression as a biomarker of OSA severity, and to address reverse
causality.
Acknowledgements: This work was supported by NHLBI R01HL153814,
NHLBI R35HL135818, and SRSF 018-JP-18.

USE OF A DIGITALLY MILLED ORAL APPLIANCE FOR THE TREATMENT OF
SEVERE OBSTRUCTIVE SLEEP APNEA

J. Remmers 1, E. Mosca 1, S. Charkhandeh 1. 1 ProSomnus Sleep Technologies,
Pleasanton, United States

Introduction: Mandibular advancing oral appliances (OAs) are commonly
used for the treatment of mild to moderate obstructive sleep apnea (OSA)
but are less accepted as a therapy for severe OSA, likely due to their sup-
posed lower rate of therapeutic success in that population. However, the
preference for OAT over CPAP and relative lack of other non-surgical
treatment options highlights the need for acceptance of OAT for all se-
verities of OSA.
Materials and Methods: Data from two prospective studies conducted for
the purpose of validating an in-home auto-titration test that predicted
response to OAT (MATRx plus; Zephyr Sleep Technologies, Calgary, Alberta,
Canada) were evaluated. Study participants (n ¼ 109) received an OA that
was CAD/CAM generated from digital intraoral scans (ProSomnus® Sleep
Technologies, Pleasanton, CA). The OAs consisted of sets of upper and
lower trays that, when interfaced together, allowed for advancement of the
mandible. Oral appliances were set to the target protrusion provided by
the auto-titration test. Participants predicted to not respond to OAT were
assigned a sham protrusion.
Oral appliance therapy was initiated at the target position, sham position,
or highest tolerated protrusion (for participants who were unable to have
their OA inserted at target). Once participants were habituated to OAT, a 2-
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night home sleep apnea test was conducted to assess treatment effica-
ciousness. The mandible was advanced as necessary to lower the respi-
ratory event index (REI).
Results: Eighty male and 29 female participants with a mean age of 50.2 ±
9.4 years, mean BMI of 31.9 ± 5.0 kg/m2, mean baseline REI of 29.4 ± 19.4 h-

1, and median Epworth Sleepiness Scale (ESS) score of 9.1 participated in
the studies.
Overall, a high rate of therapeutic success was achieved, with 62.1%, 79.5%,
and 73.2% of participants with mild, moderate, and severe OSA, respec-
tively, achieving a decrease in REI from baseline � 50%. Similarly, 87.2% of
the moderate and 68.3% of the severe cohort achieved an REI < 15 h-1. Of
those who achieved an REI < 15 h-1, the mean protrusive position of the OA
was 81.2 ± 17.4% and 86.4 ± 16.2% for the moderate and severe cohorts,
respectively.
Of note, the time spent at < 90% saturation (T90) and the lowest SpO2
value (LSpO2) did not differ significantly among OSA severities at outcome
(p ¼ 0.184 for T90; p ¼ 0.311 for LSpO2).
Conclusions: The OAs used in the studies provided efficacious treatment
for most individuals with severe OSA. The lack of difference in T90 and
LSpO2 among severities could indicate that disease burden might be
alleviated evenwhen event-based indices (e.g., REI) suggest onlymoderate
improvement. Though more study into the effect of OAT on disease burden
is warranted, the results indicate that OATcould be a suitable alternative to
CPAP for severe OSA and that oxygen-based parameters might provide
valuable insight into therapeutic success.
Acknowledgements: Study data were collected by and used with the
permission of Zephyr Sleep Technologies. ProSomnus Sleep Technologies
provided the OAs used in the studies.

USING ACTIGRAPHY AS A MEASURE OF CORTICAL AROUSALS IN
CARDIOPULMONARY SLEEP STUDIES

K. Burrows 1, J.-A. Johnson 2. 1University of Suffolk, Psychology, Ipswich,
United Kingdom; 2Anglia Ruskin University, Family Medicine, Cambridge,
United Kingdom

Introduction: Obstructive sleep apnoea (OSA) now recognized as one of
most common respiratory disorders of childhood. OSA can result in lasting
effects on children such as daytime sleepiness, behavioural Issues, poor
concentration/academic performance and in the longer term pulmonary
hypertension. Due to cost-effectiveness and convenience for families,
there has been an increase in the use of ambulatory cardiovascular (level 3)
studies to diagnose OSA in children. One of the diagnostic criteria for OSA
in children set by the American Association of Sleep Medicine (AASM) is
the presence of a cortical arousal. The lack of electroencephalography
(EEG) monitoring in ambulatory studies means there is a risk that
obstructive hypopnoeas are underdiagnosed.
Previous studies have investigated the use of autonomic markers as a
surrogate for cortical arousals. One small scale study has suggested that
spikes inmovement actigraphy correlates with cortical arousals. This study
aims to assess whether movement actigraphy is a reliable substitute for
EEG-measured post-hypopnoeic cortical arousals.
Materials and Methods: Eligibility for patients will be as follows:
Patients at an established clinic at a district general hospital
Newly referred
Age 2-12 years
Clinical findings of OSA
All patients will receive the same Polysomnography study, however three
physiologists will score the studies using three differing techniques to
identify obstructive hypopnoeas:
Drop in SpO2 > 3% or cortical arousal
Drop in SpO2 > 3% or spike in movement actigraphy (blinded to cortical
arousals)
Drop in SpO2 > 3% (blinded to cortical arousals and movement actigraphy)
Results: A repeated measures ANOVA will be used in order to determine
the differences between AHI for participants between conditions and a
correlation between cortical arousals (EEG) and movement (actigraphy)
after obstructive hypopnoeic episodes will be calculated.
Conclusions: This study assesses the risk of underdiagnosing OSA in
ambulatory cardiovascular studies that are already used within practice.
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VALIDATION OF INSOMNIA QUESTIONNAIRE AND ESTIMATION OF
COMISA IN A LARGE, POPULATION BASED COHORT

X. Feng 1, F. Dogg Sigurdardottir 2, C. Øverby 2, T.C. Thorshov 2, T.
Dammen 1,3, H. Hrubos-Strøm 1. 1University of Oslo, Department of clinical
medicine, Oslo, Norway; 2Akershus University Hospital, Oslo, Norway;
3Oslo University Hospital, Oslo, Norway

Introduction: The prevalence of Co-morbid insomnia and sleep apnea
(COMISA) has been reported to be 30%-50% in obstructive sleep apnea
(OSA). Patients with COMISA typically have more difficulties with treat-
ment adherence than patients with either insomnia or OSA alone. This
study aims to validate questionnaire-based insomnia diagnoses and to
estimate prevalence of COMISA among participants of a large, population
based cohort.
Materials and Methods: Five hundred and thirty-nine subjects in Aker-
shus Sleep Apnoea Project I examined with in-hospital polysomnography
during 2006-2008 were included (44 % females, aged 30-65 years). OSA
was defined by apnea-hypopnea index (AHI) �5. Five hundred and thirty
subjects completed Bergen insomnia scale (BIS), a self-report question-
naire that generates both a diagnosis of insomnia according to clinical
diagnostic criteria (insomnia present or absent) as well as a sum score.
Among of them, 209 subjects were re-examined by BIS and had a face-to-
face modified Duke interview during 2020-2021. To validate BIS diagnoses
against Duke interview, the sensitivity, specificity and the Cohen's Kappa
coefficient of agreement were calculated. In addition, BIS sum score of 9,
12, 15, 18 and 21 was used for defining an optimal cut-off level. SPSS 20.0
(IBM, Chicago, IL) was applied for data analyses,p value < 0.05 was
considered statistically significant.
Results: Two hundred and ninety-four (55.5%) subjects had OSA, three
hundred and five (57.5%) subjects fulfilled the BIS diagnostic criteria for
insomnia, furthermore, one hundred and eighty-two (34.3%) and one
hundred and eighty-nine (35.7%) subjects had COMISA at baseline based
on BIS diagnostic criteria and BIS cut-off value of 12. Eighty-nine (42.6%),
Eighty-nine (42.6%) and One hundred (47.8%) subjects met the insomnia
criteria applying Duke interview, BIS diagnostic criteria and BIS cut-off
value of 12, respectively at follow-up.
Conclusions: BIS diagnostic criteria and BIS sum score of 12 showed good
validity against the diagnostic interview for assessing insomnia. A high
prevalence of COMISA was found in the cohort.
Acknowledgements: This work was supported by EU H2020 grant 965417
and NordForsk (NordSleep project 90458).

VALUE OF SURGICAL AND NON-SURGICAL TREATMENT FOR SLEEP
APNEA: A CLOSER LOOK AT HEALTHCARE UTILIZATION

M. Abdelwahab 1, Y.J. Hong 1, N. Taheri 1, A. Huang 1, T. Fleury 1, S.
Marques 1, S. Liu 1, R. Capasso 1. 1 Stanford School of Medicine,
Otolaryngology, Palo Alto, United States

Introduction: Obstructive sleep apnea (OSA) affects millions of people
globally and has tremendous implications from both societal and
economical standpoints. The estimated direct and indirect economic
burden is $150 billion. The purpose of this study is to evaluate healthcare
utilization of patients with OSA treated with CPAP “gold standard” treat-
ment and surgery to understand the impact of each on the healthcare
system over time. To date, limited studies have analyzed this from a
population standpoint using real-world data.
Methods: Using IBMMarketScan research database, adults (>18) who had
an OSA diagnosis identified based on the 9th International Classification of
Diseases code (ICD-9) between 2007 and 2015, were identified. This cohort
was further subdivided into 3 groups based on the intervention received:
group 1 no treatment, group 2 had CPAP and 3 had surgery. Cohorts were
compared after propensity score matching (PSM) to control for all po-
tential confounders and create homogeneous groups by risk factors. The
primary outcome was the cumulative health care expenditure in each
group. We also evaluated the difference between the 3 groups without
enrollment of month 0 as a proxy of the overall health of subjects after
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treatment. Secondary outcomes were the overall average expenditure and
its 3 mains categories: inpatient, outpatient, and pharmaceutical
payments.
Results: A total of 4,978,649 subjects had a diagnosis of OSA in the
designated period. In the adjusted models after PSM, the ratio of enrolled
matched subjects in group 1 and 2 to group 3was set to be 2:2:1, therefore,
we enrolled 36,100 in each of groups 1 and 2. Average monthly expendi-
ture was higher in the surgical group $1,076.82 versus 915.52 and 867.14.
Group 3 showed higher cumulative expenditure ($26,920.39) with a trend
towards converging with groups 1 and 2 by the end of year 2 ($24,874.86
and $22,790.98). However, on eliminating the intervention cost, group 3
showed significantly the least expenditure ($17,351.87) compared to group
1 and 2 ($22,440.96 and $20,913.17, respectively). Group 3 showed the
least average monthly expenditure ($142.16) in pharmaceutical payments
compared to groups 1 ($169.97, the highest) and 2 ($164.53). Group 3
showed the highest average monthly expenditure $718.84 in outpatient
payments compared to group 1 ($539.48) and 2 ($513.31, least). For
inpatient payments, group 1 showed the highest monthly expenditure
($285.54) followed by group 1 ($233.79) and group 3 ($215.81, least). The
monthly average payment was not significantly higher in group 3
compared to group 2 (p¼0.561). When month 0 was excluded, CPAP group
spent significantly less than the non-treated group in average overall,
inpatient and outpatient payments ($871.38 vs $935.04, p<0.001; $233.79
vs $285.54, p<0.001; and $513.31 vs $539.48, p¼0.032 respectively).
Conclusion: The CPAP group spent significantly less than the non-treated
group in all payments. When the cost of the interventions was eliminated,
the monthly payments of surgery group was significantly less than CPAP
and the non-treated groups in all payments. Cumulative expenditure after
surgery is less than those with CPAP by the 5th year of use when evaluated
using prediction models.
Acknowledgement: (none)

VARIANTS OF CANDIDATE GENES ASSOCIATED WITH THE RISK OF
OBSTRUCTIVE SLEEP APNEA

Y. Zhang 1, M. Yi 2, Y. Tan 2, C. Hu 1. 1Xiangya Hospital, Central South
University, Department of Respiratory, Changsha, China; 2Central South
University, Changsha, China

Introduction: The researches of the associations between a series of var-
iants from different candidate genes and obstructive sleep apnea (OSA) are
inconsistent among different publications. Here, we performed a
comprehensive analysis to estimate the contribution of variants from
candidate genes to the risk of OSA in total population and subgroups by
ethnicity.
Materials and Methods: Qualitative analysis was conducted to find the
relationships for all included genes by Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG). Then, quantitative analysis of
both allele model and genotype models were applied to evaluate the risk
variants for OSA. Furthermore, a similar analysis was performed in
different ethnic groups.
Results: We included 149 publications containing 72 genes for qualitative
analysis. Among them, we included 89 articles containing 26 variants from
15 genes for quantitative analysis. Through allele model, we found 10 risk
variants for OSA with the ORs of 1.21-2.07 in total population, including
rs1801133 of MTHFR, 34 of ApoE, -1438G/A of 5-HT2A, -308G/A of TNF-a,
Pro1019Pro of LEPR, rs1130864 and rs2794521 of CRP, D/I of ACE, LPR and
VNTR of 5-HTT. We found that the variant of 32 of ApoE could uniquely
decrease the risk of OSA in East Asian subgroup, while other 6 variants,
including 34 in ApoE, -308G/A in TNF-a, Pro1019Pro in LEPR, D/I in ACE, LPR
and VNTR in 5-HTT, could increase the risk of OSA. As for European sub-
population, we only found that -308G/A in TNF-a could increase the risk for
OSA. In terms of genotype models, we found the dominant model and
recessive model contributed differently for different variants.
Conclusions: 11 variants from the candidate genes are associated with the
risk of OSA, which also showed ethnicity differences in East Asian and
European subgroups.
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WHY OSA DURING PREGNANCY SHOULD AND CAN BE TREAT WITH
MAD: A CASE REPORT

S. Falardo Ramos 1, S. Marques 2. 1Atalaia Sleep Academy, Dental Sleep
department, Atalaia-Montijo, Portugal; 2Clinica Lusíadas Almada, Sleep
Medicine, Almada, Portugal

Introduction: Obstructive Sleep Apnoea in pregnant women are under-
diagnoses and can be extremely challenging due to the changes to the
upper airway, such as mucosal hyperemia, narrowing of the oropharyngeal
diameter, and increased Mallampati score, as well as decreased functional
residual capacity and increased oxygen consumption that can produce or
exacerbate this pathology. OSA is corelated with other comorbidities in
pregnancy such as chronic hypertension, gestational hypertension, pre-
eclampsia; gestational diabetes; and cardiomyopathy and large, retro-
spective database studies have shown evidence of increasedmorbidity and
mortality for pregnant women with OSA.
OSA can also be a risk factor for complications during delivery, but also to
the future mother and baby born. Need a team of experts capable of
recognizing symptoms associated with poor sleep and available for a
multidisciplinary intervention, including ENT specialist, internal medicine
physician and a sleep dentist.
MAD has been shown effectiveness and high level of adherence by patients
with OSA but there are scarce evidence in OSA pregnant woman.
Materials and Methods:
Results:
Report of Case: The authors present a clinical case of a 37-year-old
pregnant women with a clinical history of a previous pregnancy compli-
cated of pre-eclampsia and two previous spontaneous abortions with no
hypertension and no diabetes.
The examination revealed:
Intra-Oral Exam of a class I molar and canine a mild overbite, Mallampati
Class III, tongue muscle hypertonus, slight signs of edentulous tongue,
dental signs of bruxism, mandibular tori.
In a more detailed Facial Prefile and Postural Evaluation we can easily
identify an anterior head and cervical posture, a concave facial prefile,
short mandible, doble chin, anterior rotation of the scapula’s and a
compensatory vertebral column curves.
The Cephalometric Facial Aesthetic Analysis, instead the classic cepha-
lometric analyses based on a teleradiograph and to avoid rx exposure, the
authors decided for the facial analyses of Arnet. Patients revealed a skeletal
class II, a mild retrognatic mandible, a brachycephaly craneo-facial growth,
no lips seal, showing signs of mouth breathing, Under the hypotheses of
OSA, the patient performed a type II sleep study during the first trimester
of pregnancy that confirmed a mild IAH and significant upper airway
resistance.
Conclusions: Recommended for Treatment Plan: the therapy with a MAD
totally costume made,allowing titration, personalized and individualized
respecting physiologic mandibular movements were initiated, as well as
correction of vitamins and minerals, reduction of carbohydrates, improved
sleep habits and support of educational psychologists with sleep
experience.
The patient had a close follow up with mensal appointments across the
sleep team and were performed twomore type II sleep studies under MAD
at 24th and 38th weeks of pregnancy respectively with perfect control of
her OSA. No complications during pregnancy or delivery were reported.
Offspring perfectly well.
Acknowledgements: The authors stress the importance that an early
intervention during pregnancy reveals to be an excellent treatment option
with excellent results eliminating AHI, improving ODI, decrease risk factor
for pregnancy complications, increase recovery after delivery

A DEEP NEURAL NETWORK SIGNIFICANTLY IMPROVES SLEEP STAGE
CLASSIFICATION IN WRIST-WORN ACCELEROMETER DATASETS

H. Yuan 1,2, S. Kyle 3, A. Doherty 1. 1Univerity of Oxford, Nuffield Department
of Population Health, Oxford, United Kingdom; 2Univeristy of Oxford,
Department of Computer Science, Oxford, United Kingdom; 3University of
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Oxford, Nuffield Department of Clinical Neurosciences, Oxford, United
Kingdom

Technology/Technical
Introduction: Large-scale Biobank datasets with accelerometer mea-
surements allow us to better understand how sleep is associated with
major disease outcomes. Unfortunately, existing methods still struggle
with accelerometry-based sleep stage classification. Further, these
methods have been validated only on small polysomnography (PSG)
datasets (n <¼ 100). We thus developed a deep neural network for sleep
staging on a large-scale PSG dataset (n ~¼ 1000). The eventual goal is to
derive new sleep phenotypes that can be potentially used for epidemio-
logical analysis.
Materials and Methods: We developed a deep neural network composed
of three components: a convolutional network to extract the features, a bi-
directional Long-Short-Term-Memory (LSTM) to model the temporal de-
pendency and a fully-connected network to generate the sleep stage
classifications. The Raine study was used for training the model. Every
single participant has undergone one night of concurrent PSG and accel-
erometer (ActiLife GT3X) recording in a sleep clinic. We trained and tested
the model using five-fold cross-validation with a train/validation/test split
of 64/16/20. The model performance was evaluated on its overall sleep
stage classification and summary sleep parameters agreement against PSG.
We also assessed the possibility of differential bias by looking at: i) Pearson
correlation coefficient between the model performance with age and ap-
nea-hypopnea index (AHI) ii) independent T-test that compares the model
performance in males and females.
Results: In total, 1006 participants from the Raine study were included,
with 573 females and 433 males aged between 40 and 81 years (mean age
¼ 56.08, SD¼5.91). The overall Kappa score and balanced accuracy for five-
stage classification (W, N1, N2, N3, REM) were .40 and .56. After combining
all the NREM stages into one class, the Kappa score and balanced accuracy
were .46 and .66. In terms of summary statistics, the model overestimated
total sleep time [M¼16.52 min (CI 95%: 10.37, 22.68 min )], total REM time
[M¼38.9 min (CI 95%: 33.88, 43.91 min)], and sleep efficiency [M¼0.04%
(CI 95%: .02, .05%)]. The model underestimated sleep onset latency [M¼-
.31 min (CI 95%: -1.58, 0.95 min)] and total NREM time [M¼22.37 min (CI
95%: -28.36, -16.38 min)]. The associations between the model perfor-
mance and age (r¼.09, p¼.24), AHI (r¼-.04, p¼.62), and gender (p¼.68)
were not statistically significant.
Conclusions: We have presented a novel sleep staging model that out-
performs the current state of the art (accuracy, .56 vs .39) and has a fair
agreement with PSG. Thus, this model opens up potential applications in
epidemiological analyses that might yield important insights into how
sleep is associated with various clinical outcomes.
Acknowledgements: We would like to thank the funding agencies for
their support, which includes Li Ka Shing Foundation and Novo Nordisk,
Health Data Research, UK, National Institute for Health Research (NIHR)
Oxford Biomedical Research Centre (BRC), the British Heart Foundation
Centre of Research Excellence, and the Alan Turing Institute.

AN AUTOMATED HEART RATE-BASED ALGORITHM FOR SLEEP STAGE
CLASSIFICATION: VALIDATION USING CONVENTIONAL PSG AND
WEARABLE ECG DATA

N. Pini 1,2, M.W.L. Chee 3, J.L. Ong 3, G. Yilmaz 3, N.I.Y.N. Chee 3, Z. Siting 4, A.
Awasthi 5, S. Biju 5, K. Kishan 6, A. Patanaik 6, W.P. Fifer 1,2,7, M.
Lucchini 1,2. 1Columbia University Irving Medical Center, Psychiatry, New
York, United States; 2New York State Psychiatric Institute, Division of
Developmental Neuroscience, New York, United States; 3National
University of Singapore, Centre for Sleep and Cognition, Singapore,
Singapore; 4 Imperial College London, Electronic and Information
Engineering, London, United Kingdom; 5 Indian Institutes of Technology,
Biotechnology, Kharagpur, India; 6Neurobit Inc., New York, United States;
7Columbia University Irving Medical Center, Pediatrics, New York, United
States

Introduction: Poor sleep health has been associated with several negative
health outcomes. Easily deployable and inexpensive solutions to assess
sleep are critical for clinicians and researchers to understand sleep’s role in
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health and disease and develop interventions. Increasing research in-
dicates that heart rate (HR) is an accessible physiological signal to char-
acterize sleep. In this work, we validated a newly developed deep-learning
based sleep staging algorithm named Neurobit-HRV (Neurobit Inc., New
York, USA) which solely utilizes HR derived from a single-channel ECG
(Movesense: https://www.movesense.com/).
Materials and Methods: The algorithm was trained and tested on 12,404
PSGs collected globally. The processed HR is fed to the deep-learning ar-
chitecture to perform classification with different granularity: 2-levels
(Wake; Sleep), 3-levels (Wake; NREM; REM) or 4- levels (Wake; Light;
Deep; REM) in 30-second epochs, compliant with the AASM standard. The
algorithm was validated using an open-source dataset (You Snooze You
Win, Physionet CinC dataset, n¼994 participants) and a proprietary
dataset (Z3Pulse, n¼52 participants). For the former, the ECG was isolated
from conventional PSG recordings; for the latter, the Z3Pulse device was
used. This wearable is a chest worn, wireless sensor recording HR, body
position, activity and temperature. A simultaneous PSG was collected us-
ing SOMNOtouch.We evaluated the performance of the 2-, 3-, and 4-levels
models in both datasets using Accuracy (A), Cohen's kappa (K), Sensitivity
(SE), Specificity (SP). Additionally, the performance of the algorithm was
evaluated in relation to age, AHI score, and biological sex.
Results: CinC - The highest value of accuracy was achieved by the 2-levels
model (0.8797 [0.8740 0.8846]). The predictions obtained in the 3-levels
model obtained the best value of K (0.6025 [0.5914 0.6136]). The classifi-
cation of REM segments was equivalent comparing the 3-levels and 4-
levels models. Similarly, the performance was stable comparing NREM
segments for the 3-levels model against Light segments for the 4-levels
model. In the latter model, the lowest value of SE (0.3831 [0.3628 0.4034])
and the highest value of SP (0.9612 [0.9563 0.9661) were obtained for the
classification of Deep sleep segments. AHI and biological sex did not
impact any of the outcome metrics. A significant decrease of performance
by age was reported across the models.
Z3Pulse - The highest value of accuracy was achieved by the binary clas-
sification of the 2-levels model (0.8812 [0.8668 0.8955]), whereas the
prediction obtained in the 3-levels model obtained the best value of K
(0.611 [0.5818 0.6401] and 0.6117]. For classification of the sleep states, the
lowest value of SE (0.6163 [0.5710 0.6617] and 0.6115) and the highest
value of SP (0.9606 [0.9536 0.9676] and 0.9605) were obtained for the
classification of Deep sleep segment.
Conclusions: Results demonstrate the feasibility of accurate sleep staging
based on HR, derived from ECG acquired via PSG or wearable devices. The
combination of the illustrated sleep staging algorithmwith an inexpensive
device, provides a cost-effective and non-invasive solution easily deploy-
able in the home, with the potential of providing a convenient and
affordable alternative to PSG for large-scale sleep characterization in the
field.
Acknowledgements: N/A

A NON-CONTACT VERIFICATION PROCEDURE FOR PROMPT
CHARACTERIZATION OF SUNDRY BREATHING TYPES IN SLEEP

M. Alekhin 1. 1Bauman Moscow State Technical University, Moscow, Russian
Federation

Introduction: The ordinary character of specific biometric modulation in
continuous-wave adaptive bio-radar signal with frequency adjustment at
breathing process in sleep mostly caused by reciprocal movements of skin
of abdominal and thoracal areas due to periodic contractions of muscles
was verified with standard respiratory plethysmography functional char-
acteristics on the base of cross correlation and spectral analysis.
Materials and Methods: Verification of contactless continuous-wave
adaptive bio-radar with respiratory plethysmography belt perimetric
sensor data during simultaneous experimental registration of sundry
breathing types was carried out defining functional relationships between
the two signals in both time and frequency domains based on pairwise
correlation and spectral functions calculation and estimation of their main
generalized characteristics.
Results: Estimated values of cross-correlation coefficient from 0.84 to 0.94
denoted close linear relationship between the signals in time domain.
Calculated estimations of effective width of cross-spectrum revealed
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concentrations of the main interaction power of these signals in narrow
frequency band corresponding to the character range of breathing activity.
Obtained values of average levels of coherence from 0.67 to 0.69 for quiet
breathing and from 0.73 to 0.93 for rapid breathing in effective band of
cross-spectrum indicated statistical significance of pairwise spectral esti-
mates and presence of stable linear relationship between the two signals
in frequency domain.
Conclusions: Thus, results of performed pairwise correlation and spectral
analysis of frequency adjustmented continuous-wave adaptive bio-radar
and perimetric belts respiratory plethysmography data recorded simul-
taneously for different types of breathing revealed tight linear relationship
between the corresponding signals both in time and frequency domains
making it suitable for contactless sleep monitoring applications.
Acknowledgements: A current project is supported by the grant of the
President of the Russian Federation (NS-2553.2020.8) for leading scientific
schools and Russian Foundation for Basic Research (RFBR) welcome leap
perspective framework.

A NOVEL GENERIC ALGORITHM FOR ANALYSIS OF THE PULSE WAVE
SIGNAL DURING SLEEP

A. Marciniak 1, C. Strassberger 1, D. Zou 1, J. Hedner 1,2, L.
Grote 1,2. 1 Sahlgrenska Academy, University of Gothenburg, Center for Sleep
and Vigilance Disorders, Gothenburg, Sweden; 2 Sahlgrenska University
Hospital, Department of Respiratory Medicine, Gothenburg, Sweden

Introduction: The finger pulse waveform, detected by photo-
plethysmography (PPG), shows changes in blood volume in the micro-
vascular bed of the fingertip. PPG is simple, non-invasive, and commonly
used in sleep diagnostic devices to reflect oxygen saturation (SpO2). Cur-
rent research has addressed other PPG features that may provide infor-
mation on autonomic, cardiac, and vascular function.
Materials and Methods: This study describes the development of a web
solution using HTML/Flask as a GUI (graphical user interface) and a Python
backend for practical extraction of PPG-derived parameters. The Python
backend computes several parameters including pulse wave amplitude
(PWA), peak-to-peak interval (PPI), pulse propagation time (PPT), and the
augmentation index (AIX) from a raw PPG signal in European data format
(EDF). The raw PPG signals can be exported from most available recording
devices. The web interface enables the user to run the algorithm on an
entire cohort of recordings or to perform an in-depth analysis of the PPG
waveform in specific time frames of one recoding.
Results: A prototype of the algorithm allowed extraction of relevant pulse
wave features, displaying summary reports, as well as exporting these
features. A first proof-of-concept trial used the prototype to analyze PPG
waveform signals from 10 ambulatory polysomnography recordings (A1
system, Nox Medical, Iceland) from subjects with suspected sleep apnea.
On average, 30018 artifact-free pulse waves were extracted from 6-10
hours of sleep recordings. Feature extraction for PWA, PPI, PPT, AIX was
successful in all recordings (4 hours and more for each subject).
Conclusions: This work describes the first prototype of a web-based,
cross-platform PPG analysis tool. In the current version, it computes
several features of the PPG-derived finger pulse wave on top of the in-
formation provided by oxygen saturation and pulse rate. The new tech-
nology allows easily accessible visualization and relevant summary
statistics. Future developments include extraction of additional PPG fea-
tures and calibration of a cardiovascular risk algorithm based on the newly
proposed SCORE risk matrix.

APPROXIMATION OF INFLUENZA-LIKE ILLNESS RATES USING SLEEP
AND CARDIORESPIRATORY DATA FROM A SMART BED

D. Guzenko 1, G. Garcia Molina 2, R. Mills 3, F. Mushtaq 2. 1GlobalLogic, Kyiv,
Ukraine; 2 Sleep Number Labs, San Jose, United States; 3 Sleep Number,
Minneapolis, United States

Introduction: Pathophysiologic responses to viral infections affect sleep
duration, quality, and concomitant cardiorespiratory function. Real-world,
longitudinal monitoring of sleep metrics using a Smart Bed could prove to
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be invaluable for infectious disease detection. Previously we leveraged
sleep metrics from a smart bed to build a COVID-19 symptom detection
model. Analysis of pre-pandemic data with this model indicated that our
results may generalize to detecting symptoms of other influenza-like ill-
nesses (ILI). Here we investigated whether seasonal ILI trends reported by
US Center for Disease Control and Prevention (CDC) can be approximated
from aggregation of individual ILI symptom predictions.
Materials and Methods: An IRB approved survey with COVID-19-specific
questions was presented to opting-in Sleep Number customers from
August to November 2020 in the USA. COVID-19 test results were reported
by 3546/9370 respondents (249 positive; 3297 negative). Sleep duration,
sleep quality, duration of restful sleep, time to fall asleep, respiration rate,
heart rate, and motion level were obtained using ballistocardiography
signals from the smart bed.
Longitudinal seep data from January 2020 to December 2020 from 122 of
the positive and 1603 of the negative respondents were used to develop an
individual-level COVID-19 symptom detection model. The model produces
a probability of experiencing COVID-19 symptoms for each sleep session.
Pre-pandemic sleep data from January 2017 to December 2019 from 4187
responders (1820 sleep sessions per night on average) were used to assess
the ability of the developed model to generalize to ILI symptom detection.
Weekly rates of high-scoring sleep sessions between January 2017 and
June 2018 were fitted to the weekly ILI rates as reported by CDC using a
negative binomial model. Subsequently, Pearson correlation coefficients
were calculated for the predicted and reported rates between July 2018
and December 2019.
Results: Correlation between the predicted and CDC reference was 0.91
(+0.04 compared to the baseline model). Correlation restricted to the
influenza season (week 40 of 2018 to week 20 of 2019) was 0.87 (+0.13
compared to the baseline model).
Conclusions: The sleep metrics measured with a smart bed platform are a
unique source of longitudinal data, collected in a real-world, unobtrusive
manner. This system may serve as a valuable asset in predicting and
tracking the development of symptoms associated with a wide variety of
respiratory illnesses, including influenza and COVID-19.
Acknowledgements: This study was funded by Sleep Number Corpora-
tion.

A RELIABLE RECOGNITION ALGORITHM FOR NON-CONTACT DETECTION
OF ABNORMAL RESPIRATION PATTERNS IN SLEEP

M. Alekhin 1. 1Bauman Moscow State Technical University, Moscow, Russian
Federation

Introduction: A recognition algorithm for automated contactless moni-
toring of abnormal respiration patterns during sleep for frequency
adjustmented continuous-wave bio-radar quadrature signal components
realizations was implemented using wavelet transform and neural
network classifier with optimization of their structural and parametric
properties.
Materials and Methods: Our proposed recognition algorithm was evalu-
ated on clinically verified database of 1250 respiration patterns recorded
remotely in contactless manner using continuous-wave adaptive bio-radar
signal fragments spread into three classes: obstructive apnea; central ap-
nea; eupnea. Feature space was formed using sequences of absolute values
of detailing coefficients of the third level wavelet decomposition of
quadrature signal components with Symlet-13 basis chosen following the
principle of minimum for modified entropy criterion. A multilayer per-
ceptron was used as a reliable classifier.
Results: After ten simulations of training routine the optimal number of
neurons in the hidden layer was equal to 9 also corresponding to the upper
boundary estimate by a theorem of Arnold-Kolmogorov with Levenberg-
Marquardt learning algorithm based on average values of quality in-
dicators: classification accuracy on the test sample; number of cycles run;
total time spent. For the most successful algorithm realization the
maximum recognition accuracy of the abnormal respiratory patterns of
continuous-wave bio-radar on the test sample was 86.7% with average
accuracy 84.2% in ten simulations of neural network classifier.
Conclusions: Thus, the implemented algorithm for automated recognition
of abnormal respiration patterns based on application of wavelet
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transform and neural network classifier turned out to be reliable in
modern sleep monitoring tasks for contactless sleep apnea detection by
means of adaptive bio-radar technology with frequency adjustment.
Acknowledgements: A current project is supported by the grant of the
President of the Russian Federation (NS-2553.2020.8) for leading scientific
schools and Russian Foundation for Basic Research (RFBR) welcome leap
perspective framework.

AUTOMATIC CLEANING OF WHOLE-NIGHT SLEEP EEG DATA USING
ARTIFACT SUBSPACE RECONSTRUCTION (ASR)

R. Somervail 1, J. Cataldi 2, A. Stephan 2, F. Siclari 2, G. Iannetti 1. 1 Italian
Institute of Technology (IIT), Neuroscience & Behaviour Laboratory, Center
for Life & Nano Sciences, Rome, Italy; 2Centre Hospitalier Universitaire
Vaudois (CHUV), Centre d'Investigation et de Recherche sur le Sommeil,
Lausanne, Switzerland

Introduction:Whole-night EEG data are plagued by several types of large-
amplitude artifacts. Many common approaches to remove these artifacts
(such as channel interpolation, rejection of noisy time intervals, inde-
pendent component analysis) are time-consuming and rely on user de-
cisions. Therefore, their results are idiosyncratic and result in arbitrary
signal loss. In addition, independent component analysis (ICA) cannot
isolate the inconsistent artefactual scalp topographies caused by unique
movements occurring during sleep. Artifact Subspace Reconstruction
(ASR; Mullen et al 2015) is an increasingly-popular approach to auto-
matically clean wake EEG data without requiring continuous user de-
cisions as with ICA. Indeed, ASR adaptively removes large-amplitude
artifacts regardless of their scalp topography or consistency throughout
the recording.
Materials and Methods: Here we provide the first thorough validation of
ASR with sleep EEG data. Specifically, we test how well the algorithm (1)
removes typical sleep-related artifacts, such as those caused by eye
movements, sweating and body movements, and (2) preserves biologi-
cally-meaningful large amplitude signal, in particular the slow-waves
prevalent in non-REM sleep.
Results: First, we provide evidence that applying ASR with the parameters
recommended for wake EEG (e.g. Chang et al 2020) substantially removes
biologically-relevant slowwaves and KCs in sleep EEG. Second, we provide
a set of ASR parameters that can be used to obtain optimal ASR cleaning of
EEG in different sleep stages. Third, we provide an EEGlab plug-in to
implement ASR for whole-night sleep data (Dusk2Dawn). Finally, we show
how using our pipeline (1) reduces the reliance on procedures that entail
data loss (e.g. channel interpolation and rejection of noisy time intervals),
and (2) makes ICA decomposition less dependent on complex and arbi-
trary user decisions.
Conclusions: ASR represents a powerful tool for automatic and rapid
cleaning of whole-night sleep EEG data, which reduces the likelihood of
losing biologically-relevant information compared with standard EEG
cleaning procedures.
Acknowledgements: This research is supported by the European Research
Council and the Swiss National Science Foundation.

AUTOMATIZED ONLINE PREDICTION OF SLOW WAVE PEAKS IN THE
EEG OF YOUNG AND OLD INDIVIDUALS: WHY WE SHOULD NOT RELY
ON AMPLITUDE THRESHOLDS

C. Zeller 1, M. Wunderlin 1, T. Koenig 2, C. Nissen 3,2, M.A. Züst 1. 1University
Hospital of Old Age Psychiatry and Psychotherapy, University of Bern, Bern,
Switzerland; 2University Hospital of Psychiatry and Psychotherapy,
University of Bern, Bern, Switzerland; 3Division of psychiatric specialties,
University Hospital of Geneva (HUG), University of Geneva, Geneva,
Switzerland

Introduction: High quality of slow wave sleep (SWS) has been connected
to healthy cognitive aging. Brain state dependent stimulation (BSDS)
during SWS is a promising method to boost SWS and requires the detec-
tion of slow wave (SW) peaks in the ongoing signal. The detection of
qualitatively good SW peaks might be more difficult in aging as well as in
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psychiatric conditions due to decreased SW amplitudes.
Materials and Methods: We compared two algorithms for SW peak
detection and validated these against the gold standard of offline SW
detection. The algorithms were applied to data sets of 21 young and 21
older adults. The amplitude-based algorithmwhich bases its detections on
a specific negative amplitude threshold in the ongoing signal is compared
to a template-based algorithm which detects peaks based on the correla-
tion of the ongoing signal’s topography with a template of an ideal slow
wave peak topography. This approach is amplitude independent, which is
especially important when dealing with populations exhibiting decreased
amplitudes.
Results: Results suggest that template-based prediction is more sensitive,
precise, reliable, and valid when compared to amplitude-based detection.
Especially in the older group amplitude-based prediction detects peaks
that differ from the gold standard both morphologically and
topographically.
Conclusions: Especially in older adults, amplitude-based slow wave peak
prediction might be non-ideal. A template-based approach - which is
multidimensional- and largely amplitude-independent e is better able to
cope with the complexity of older adults’ sleep physiology.

CIRCUL, A RING WEARABLE IN THE DETECTION OF SLEEP BREATHING
ABNORMALITIES. PRELIMINARY DATA

M. Meira e Cruz 1,2, E. Chen 3, Y. Zhou 3, D. Shu 3, C. Zhou 4, M.
Kryger 5. 1Centro Cardiovascular da Universidade de Lisboa, Lisbon School
of Medicine, Sleep Unit, Lisbon, Portugal; 2 European Sleep Center, Lisbon,
Portugal; 3 Zhejiang University, School of Medicine, Sir Run Run Shaw
Hospital, Zheijiang, China; 4 Zhejiang University, Biomedical Sensors
National Special Laboratory, of Biomedical Engineering& Instrument
Science, Zheijang, China; 5 Yale School of Medicine, New Haven,
Connecticut, United States

Introduction:Wearable devices have been developed that have the ability
to continuously monitor physiologic variables. One device, Circul®(Bodi-
metrics Corp, Los Angeles CA) with a form factor of a ring, measures several
variables (SpO2, movement, heart rate). We evaluated the potential utility
of this device in the detection of sleep breathing disorders.
Materials and Methods: Data was obtained from 164 patients (age¼44.8
years+12.3 (SD)) suspected of having sleep disordered breathing. While
wearing the Circul device patients were studied by PSG using an estab-
lished polysomnography system (Alice 5, Respironics). The Circul data was
autoscored by the software of the device; the PSG data was scored by a
technician. We compared the variables for some physiological data using
linear regression analysis.
Results:The data from the Circul device compared favorably to the data
from PSG (ODI 3%: y¼0,854x-2.1624, R2¼0.9012; Mean Sleep SPO2:
y¼1.0311x-2.9908, R2¼0.7778; Nadir Sleep SpO2: y¼1.0582x-75221,
R2¼0.8049; Minutes SpO2<90%: y¼0.9583x+6.4992, R2¼0.8536)
Conclusions: The first results comparing Circul against PSG are very
promising. It is expected that such wearable devices, in the future and if
validated, may play a role in the detection of sleep breathing abnormalities
and perhaps in the monitoring of therapeutic outcomes.

CLOSED-LOOP ACOUSTIC STIMULATION ENHANCEMENT OF SLOW
WAVE SLEEP USING SLEEP-MONITORING HEADBAND

S. Jongejan 1, L. Talamini 1. 1University of Amsterdam, Department of
Psychology, Amsterdam, Netherlands

Introduction: An expedited decline or abnormal disturbance of slowwave
sleep (SWS) has been linked to various physical and psychological pa-
thologies. Closed-loop acoustic stimulation (CLAS) of slow oscillations (SO;
~1 Hz) during SWS has been shown to enhance slow wave activity (SWA;
~0.5 e 4 Hz). In recent years, electroencephalography (EEG) based sleep
monitoring devices (SMD) have become commercially available. Much
remains unknown about the utility of real-time SMH data for CLAS and
how this and the accompanying effects compare to gold standard poly-
somnography (PSG). Therefore the current study evaluated the utility,
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accuracy, and effects of SMH data when used for CLAS during SWS
compared to simultaneously recorded PSG.
Materials and Methods: Twenty-six healthy participants (14 males; mean
± SD age: 21.23 ± 2.76) slept a full night at our laboratory. SMH and PSG
data were acquired using a ZMax headband (Hydnodyne) and 64-channel
WaveGuard caps (ANT) connected to a Refa8 72-channel DC amplifier
(TMSi). Amodeling-based CLAS algorithm and procedure, developed at our
laboratory, was used to target the negative-going zero crossing (180�) of
SWS SOs (0.5 e 1.5 Hz) recorded in SMH EEG (AF7/F7-Fpz) during a three
hour interval after SWS onset. Non-arousing acoustic stimuli (100-ms pink
noise; 42.5 dB) were presented during 30-second blocks (STIM) randomly
alternating with 30-second inaudible stimulus blocks (SHAM), and with
30-second waiting blocks in between. Stimulus markers were recorded in
both devices. Recordings were 0.1 e 49 band-pass filtered, re-sampled to
256 Hz, and similar derivations were selected based on their physical
location (15 AF7-Fpz and 11 F7-Fpz). Global signal quality was assessed
through spectrograms and sleep was scored following AASM guidelines.
The SWS period following stimulation interval (post-CLAS) was extracted
from SMH and PSG. Similarly STIM and SHAM condition blocks were
extracted. Phase accuracy of STIM and SHAM markers were computed.
Welch’s power estimate for 0.25 Hz bins ranging from 0.5 to 48 Hz was
applied per 30-second epoch for STIM, SHAM and post-CLAS data, outliers
were removed and means were log transformed. Pearson correlation co-
efficients (PCC) between SMH and PSG post-CLAS bins were computed.
Paired samples permutation and t-tests compared STIM and SHAM bin
powers, and STIM/SHAM bin power ratios between SMH and PSG. Multiple
comparisons were corrected for using Holm-Bonferroni.
Results: Ten participants were excluded due to various sleep and technical
issues. Phase accuracy did not to differ between STIM and SHAM, both
within and between SMH and PSG. PCC based power bin exclusion, based
on the overall average PCC, resulted in further analysis of 1 e 2.25, 2.75, 3,
3.5 e 18.75, 19.5 e 20, 20.5 and 22 Hz. SMH STIM compared to SHAM
showed power increases for 1 - 2.25, 3, and 3.5 Hz (p<.001). SMH and PSG
STIM/SHAM power ratios did not differ.
Conclusions: The present study shows that SMD EEG can be utilized for
CLAS targeting of the 180� SO phase and the enhancement of SWA during
SWS when compared to PSG. These findings, together with the further
development of unsupervised CLASmethods are promising for ambulatory
CLAS studies and interventions.

CLOSED LOOP LEARNING THROUGH AI AND SMART DEVICES TO
OBJECTIVELY MEASURE THE DRIVERS OF ADULT SLEEP AND TO MAKE
AND MEASURE INTERVENTIONS

T.V.H. Frame 1, J. Padget 1, G. Stothart 2, E. Coulthard 3,4. 1University of Bath,
Centre for Accountable, Responsible and Transparent AI, Department of
Computer Science, Bath, United Kingdom; 2University of Bath, Department
of Psychology, Bath, United Kingdom; 3University of Bristol, Bristol Medical
School, Bristol, United Kingdom; 4 Southmead Hospital, North Bristol NHS
Trust, Bristol, United Kingdom

Introduction: More than half of UK adults suffer from poor sleep but are
not chronic insomniacs. Poor sleep has a negative impact on health and
wellbeing e e.g. mental health, disease risk for stroke and dementia. Their
ability to focus goes down, as does their sense of wellbeing. Treatment
often targets ‘sleep hygiene’ e composed of 15 discrete factors. Individual
sensitivity varies greatly on each of these dimensions e e.g. 100x differ-
ential in melatonin response to evening light (Philips et al, 2019). Currently
there is no adaptive, targeted mechanism for providing sleep hygiene
advice. I will use AI and smart devices to capture objective measures of
biological variables such as movement, light exposure and behaviour and
replace guesswork with personalised plans. This will help individuals to
both understand and adapt their behaviour in a personalised, targeted
manner. This will be the first study of its kind in sleep. Using AI to do this
will create new challenges, like dealing with bias and how to explain it to
all who use it, so I am also developing new tools to safeguard against these
issues.
Materials and Methods: Our pilot uses AI to objectively assess sleep
quantity and quality drivers in a closed loop, and to make personalised
recommendations. Supervised machine learning and neural networks are
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used to analyse data collected from 4 smart devices in 28-day cycles from
healthy adults (no insomnia or diagnosed mental health disorders). Our
target variables are TST, SWS and SE. Our devices provide feature data on
light, temperature, sound, stress, exercise, consumption as well as sleep
behaviours like wake time consistency and napping. AI is used on baseline
sleep to prioritise the influence of these drivers and to identify thresholds
and sleep phenotypes. AI is used to identify target interventions based on
an individual’s baseline and likely responsiveness. The intervention is
delivered and monitored through an app which incorporates 12 behaviour
change techniques: 5 of 6 highest impact digital behaviour change tech-
niques (BCTs) (Webb et al, 2010) & all the best sleep hygiene for healthy
adults (Murawski et al, 2018). AI will learn which interventions and BCTs
get the best response, generating phenotypes based on reaction to inter-
vention. Using AI to do this creates new challenges. For example, such
novel research risks bias because differences are unknown. We recruit a
diverse sample and use AI to augment data to deal with differences
(stratified oversampling).
Results: We will show case our data collection and intervention delivery
app as well as report initial results on driver priority, thresholds, sleep
phenotypes, and plan for intervention targeting.
Conclusions: Individuals differ greatly in what drives their sleep quantity
and quality, and their response thresholds. Objective results are very
different to a priori subjective prioritisation. Clear sleeping behaviour
phenotypes exist and can simplify intervention identification.
Acknowledgements: None

COST-EFFECTIVENESS OF A WEB-BASED PROVIDER TRAINING FOR
COGNITIVE-BEHAVIORAL THERAPY FOR INSOMNIA

J. Dietch 1, S. Wardle-Pinkston 2, D. Taylor 2, K. Pruiksma 3, B. Bunnell 4, A.
Wilkerson 5. 1Oregon State University, School of Psychological Science,
Corvallis, United States; 2University of Arizona, Tucson, United States;
3University of Texas Health Science Center, San Antonio, United States;
4University of Southern Florida, Tampa, United States; 5Medical University
of South Carolina, Charleston, United States

Introduction: Insomnia is a chronic and often debilitating condition
impacting approximately 6-30% of adults in the general population.
Insomnia is associated with numerous physical and mental health con-
sequences including increased workplace and car accidents, increased risk
and symptom severity of comorbid mental and physical health problems,
and cognitive deficits. Further, insomnia is associated with a substantial
economic cost to both society and the individual due to absenteeism, lost
productivity, increased medical costs, and increased health care use.
Despite the established prevalence, consequences and costs of insomnia, it
remains under-reported and under-treated. One factor contributing to the
undertreatment of insomnia is the limited number of providers trained in
the front-line evidence-based treatment, cognitive behavioral therapy for
insomnia (CBT-I). To address this critical training gap, the study team
created a web-based CBT-I provider training platform (cbtiweb.org) which
has demonstrated equivalent provider knowledge acquisition compared to
an in-person workshop (i.e., the prior standard of training).
Materials and Methods: Economic analyses (using a microcosting
framework) were used to determine whether this web-based training is
cost-effective compared to in-person training. Actual costs were recorded
from an institutional perspective, and costs were estimated from an in-
dependent provider perspective.
Results: Economic evaluation with a time horizon of 12 months indicated
this web-based CBT-I training was more cost-effective than an equivalent
one day in-person workshop. In-person training of 20 CBT-I providers
delivered by 5 insomnia experts over 7.5 hours costs approximately 553
USD per provider trained. Although initial overhead cost of developing the
web-based training was high (approximately 236,591 USD), maintenance
costs were relatively low at approximately 336 USD per month. Following
launch, cbtiweb.org trained an average of 104 providers per month. Cost-
effective analyses revealed after 12 months the per-provider cost of cbti-
web.org training was approximately 193 USD (i.e., 360 USD less than in-
person per-provider cost). Further, the per-provider costs of in-person
training are expected tomaintain or increase across time, whereas the per-
provider costs of cbtiweb.org are expected to decrease over time. Thus,
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with a time horizon of 5 years and a conservative estimate of 52 providers
trained/month (i.e., half of first year rate) in years 2-5, the per-provider
cost of cbtiweb.org is anticipated at 69 USD (i.e., 484 USD less than in-
person per-provider cost). Additionally, the costs to each individual pro-
vider to engage in the training are substantially lower for cbtiweb.org (65
USD if CEs are required, free for no CEs) compared to in-person training
(estimated at 1200 USD or more).
Conclusions: These results demonstrate web-based CBT-I training is a
cost-effective alternative to in-person workshops in addition to other
benefits including a higher potential volume of providers trained and
greater accessibility. These results establish the importance of developing
web-based provider trainings for empirically supported treatments to
address the implementation gap and disseminate these valuable
treatments.
Acknowledgements: This work was supported by the Department of
Defense [W8IXWH-16]

DEEP LEARNING APPLICATION TO CLINICAL DECISION SUPPORT
SYSTEM IN SLEEP STAGE CLASSIFICATION

D.-K. Kim 1, D. Kim 2, J.-G. Lee 2, Y. Woo 2, J. Jeong 2. 1Hallym University
College of Medicine, Chuncheon, Korea, Republic of; 2Hallym University,
Chuncheon, Korea, Republic of

Introduction: Recently, deep learning for automated sleep stage classifi-
cation has been introduced with promising results. However, many chal-
lenges impede their routine application, and automatic sleep scoring
algorithms are not widely used. We aimed to develop a deep learning
model for use in clinical decision support systems (CDSSs) and combined
convolutional neural networks and a transformer for the supervised
learning of 3-class sleep stages.
Materials and Methods: We retrieved PSG data from our sleep center
involvingpatientswith andwithout sleep-disorderedbreathing. The data for
training, validation, and test were derived from 1590, 341, and 343 poly-
somnography recordings, respectively.Model performancewasevaluatedon
the test sets with recall, precision, F1 score, and weighted/unweighted ac-
curacy to assess the effect of sleep stage class imbalances in this dataset.
Results: We developed the deep learning model based on CNN with a
transformer algorithm for the automatic detection of sleep stage events
using a single-channel EEG signal. Our developed model yielded an overall
accuracy of 91.4%, comparable to that of human experts. Based on
obstructive sleep apnea severity, the model’s accuracy was 94.3%, 91.9%,
91.9%, and 90.6% in normal, mild, moderate, and severe cases, respectively.
When considering all epochs, the model scored Wake, NREM, and REM
stages as 89%, 93%, and 88% for precision and 85%, 95%, and 85% for recall,
respectively. Additionally, the inference was achieved within 30 s at a 104
MHz core clock frequency and approached 1.48 s when the core clock
frequency was increased to 1.5 GHz.
Conclusions: Our deep learning model enables accurate and rapid delin-
eation of 3-class sleep staging within a speed of 30 s per sleep recording
and could be useful as a CDSS for application in real-world clinical practice.
Acknowledgments: This research was supported by a grant of the Medical
data-driven hospital support project through the Korea Health Informa-
tion Service (KHIS), funded by the Ministry of Health & Welfare, Republic
of Korea.

DEEP LEARNING ENABLES ACCURATE AUTOMATIC SLEEP STAGING
BASED ON AMBULATORY FOREHEAD EEG
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Introduction: We have previously developed an ambulatory electrode set
(AES) for the measurement of forehead electroencephalogram (EEG),
electrooculogram (EOG), and electromyogram (EMG). The AES has been
previously proven to be suitable for manual sleep staging and patient self-
application in home polysomnography (PSG)[1]. This study aimed to uti-
lize an automatic deep learning-based sleep staging approach for signals
acquired with the AES to further facilitate the diagnostics of various sleep
disorders. The utilized deep learning architecture consists of a combina-
tion of convolutional and recurrent neural networks. The architecture has
been previously shown to achieve excellent epoch-by-epoch sleep staging
accuracy of 82.9% with a single standard EEG channel (F4-M1)[2].
Methods: We trained and tested the deep learning model with 135 EEG
signals recorded with the AES. The PSGs were conducted for subjects
suspected of sleep apnea or sleep bruxism in Finland and Australia. The
accuracy of the deep learning model was evaluated with 10-fold cross-
validation using manually scored AES signals as a reference. Different
channel combinations were tested to determine the channel combinations
leading to the best scoring accuracies. In addition to conventionally
derived bipolar channels, we constructed combination channels to reject
artefacts caused by poor electrode contact. Combination channels were
created by calculating variance of the epochs from opposite channels (e.g.,
Fp1 and Fp2), and using only the epoch with lower variance.
Results: The best results were obtained with Fp1/Fp2 combination chan-
nel. The deep learning model achieved 5-stage sleep scoring accuracy of
79.7% (k¼0.729) based on the Fp1/Fp2 combination channel when
compared to manual scoring using all AES signals. The accuracy increased
to 84.1% (k¼0.773) for four sleep stages (W, light sleep, deep sleep, R), and
to 89.1% (k¼0.801) for three sleep stages (W, NREM, R). For individual sleep
stages, the accuracies were 88.5%, 30.7%, 84.4%, 81.3%, and 83.4% for W, N1,
N2, N3, and REM, respectively.
Conclusion: The utilized deep learningmodel accurately determined sleep
stages based on two frontal EEG channels recorded with the AES. The
accuracy is comparable to the inter-scorer agreement of standard EEG
scorings between international sleep centers[3]. The automatic AES-based
sleep staging could potentially improve the availability of PSG studies by
facilitating the arrangement of self-administrated in-home PSGs.
Furthermore, automatic AES-based sleep staging could be used in cir-
cumstances cumbersome for standard PSG, such as patients in stroke units.
Acknowledgements: We thank Sigríður Sigurðard�ottir and Erna Sif
Arnard�ottir for their valuable contribution in the data analysis. This work
was supported in part by the EU Commission Horizon 2020 Framework
Programme (965417), NordForsk via Business Finland (5133/31/2018),
Research Committee of the Kuopio University Hospital Catchment Area for
the State Research Funding, Academy of Finland (323536), The Research
Foundation of the Pulmonary Diseases, Finnish Cultural Foundation North
Savo Regional Fund, Finnish Cultural Foundation, P€aivikki and Sakari
Sohlberg Foundation, Finnish Anti-Tuberculosis Association, Tampere
Tuberculosis Foundation, and Kuopio Area Respiratory Foundation.
[1] Miettinen et al. IEEE J Biomed Heal Informatics. 2018;22(4):1124e32.
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[3] Magalang et al. Sleep. 2013;36(4):591e6.

DEEP LEARNING ENABLES AUTOMATIC SLEEP STAGING FROM TEXTILE
ELECTRODE-BASED HOME SLEEP RECORDINGS

M. Rusanen 1,2, R. Huttunen 1,2, H. Korkalainen 1,2, J. T€oyr€as 1,3,4, S.
Myllymaa 1,2, T. Lepp€anen 1,2,3, S. Sigurdardottir 5, E.S. Arnardottir 5,6, S.
Kainulainen 1,2. 1University of Eastern Finland, Department of Applied
Physics, Kuopio, Finland; 2Kuopio University Hospital, Diagnostic Imaging
Center, Kuopio, Finland; 3 The University of Queensland, School of
Information Technology and Electrical Engineering, Brisbane, Australia;
4Kuopio University Hospital, Science Service Center, Kuopio, Finland;
5Reykjavik University, Reykjavik University Sleep Institute, School of
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Introduction: Various research settings demand more accurate quantifi-
cation of sleep in a home environment than what is currently achieved
with questionnaires, actigraphy, or photoplethysmography-based devices
[1]. One solution to maintain a simple measurement setup and increase
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reliability could be implementing electroencephalography (EEG) with
wearable and self-applicable textile electrodes. Therefore, we aimed to
develop an automatic sleep staging method that generalizes from clinical
polysomnographic data to portable home recordings of textile electrode-
based forehead EEG signals.
Materials and methods: A standard electrooculogram (EOG, E1-M2) and
manually annotated sleep stages of diagnostic polysomnographic re-
cordings (n¼876) were used to train, validate, and test a fully convolutional
neural network. Home-based ambulatory sleep recordings including
standard EOG, EEG, and chin-electromyography as well as additional
forehead EEG (Fp1-Fp2) recorded using a textile electrode-headband were
conducted for 10 healthy volunteers. The home-based recordings were
used to evaluate how the model generalized to forehead EEG signals
recorded using the textile electrodes. The automatic sleep staging was
compared against manual sleep staging conducted by expert sleep
technicians.
Results: In the test set (n¼88) of the clinical dataset, the model’s accuracy
over 5-stage classification was 80% (k¼0.73, F1-score¼0.74) using only the
single-channel EOG. The trained model generalized well for home sleep
recordings and reached 82% (k¼0.75, F1-score¼0.72) and 87% (k¼0.82, F1-
score¼0.78) overall accuracies against manual 5-stage classification using
the textile electrode-recorded forehead EEG signal and standard EOG
signal, respectively. When Stage N1 and N2 were combined, the model
reached 83% (k¼0.76, F1-score¼0.83) and 89% (k¼0.84, F1-score¼0.89)
overall accuracies using the textile electrode-recorded forehead EEG signal
and standard EOG signal, respectively.
Conclusions: The developed sleep staging model, trained on an extensive
clinical dataset, generalized well to textile electrode-recorded forehead
EEG signals. This could enable quantifying sleep structure in home-based
research settings with reliability comparable to manual sleep staging
(k¼0.76 [2]).
Acknowledgments: The financial support of this study was provided by
the NordForsk (NordSleep Project 90458) through the Business Finland
(Grant 5133/31/2018) and through the Icelandic Center for Research; by
the Academy of Finland (323536); by the Research Committee of the
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5041797); by the Finnish Cultural Foundation e North Savo Regional Fund
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Foundation; by the Maud Kuistila Memorial foundation and by the Euro-
pean Union's Horizon 2020 Research and Innovation Programme (Grant
965417). FocusBand Technologies has supported this work by providing
measuring equipment free of charge and through a consultation agree-
ment with The University of Queensland. Authors would like to thank
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DETERMINATION OF THE SLEEPeWAKE PATTERN AND FEASIBILITY OF
NREM/REM DISCRIMINATION USING THE NON-INVASIVE
PIEZOELECTRIC SYSTEM IN RATS
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Introduction: The gold-standard method for sleep analysis in mammals is
polysomnography (electroencephalogram [EEG] and electromyogram
[EMG] recording), allowing characterization of sleep quantity and archi-
tecture by manual scoring or by software programs. Limitations of this
method are specific and lengthy surgery that require recovery time and
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can induce postoperative side-effects (e.g. infection or oedema), and may
lead to bias in studies investigating peripheral and cerebral responses af-
ter. For example manipulation of sleep time or environmental constraints.
Non-invasive techniques to record sleep characteristics have been devel-
oped particularly in mice, and one of the most promising is the piezo-
electric (piezo) system. The piezoelectric cage-floor sensors have been
used to successfully dissect sleep patterns in mice based on signal features
related to respiration and body movements. Whereas there is a lack of
non-invasive techniques to study sleep in rats, we used piezoelectric sys-
tem to determine the sleep-wake pattern and the feasibility of NREM/REM
discrimination.
Materials and Methods: We perfomed simultaneous recordings with the
piezoelectric system and EEG/EMG telemetry recording during 7 days
(N¼14). Animals were distributed in two groups, corresponding to two
different photoperiod (light/dark : LD12:12 and LD16:8) leading to change
in the 24-hr sleep characteristics (N ¼ 7 per group).
Results: The total sleep time (%/24 hr) over the 7 days recording and hourly
sleep time over the last 24-hr recording were not statistically different
between methods under the two photoperiods. Both methods detected
higher total sleep time with the LD16:8 photoperiod compared with
LD12:12 (p < .05), and correlated significantly (p < .001) at light and dark
periods during each photoperiod. The accuracies for discrimination of
sleepewake patterns between methods were 81.9% and 84.9% for LD12:12
and LD16:8, respectively. In addition, spectral analysis of the respiratory
signal given by piezo during all 10-s periods of the corresponding non-
rapid eye movement and rapid eye movement sleep periods recorded by
electroencephalogram/electromyogram resulted in selection of 36 features
(features selection with Gram-Schmidt orthogonalization) that could be
inserted in an automated non-rapid eye movement sleep and rapid eye
movement sleep classification (Gradient-Boosting algorithm), with 90%
accuracy with the electroencephalogram/electromyogram visual scoring.
Conclusions: The piezoelectric system allows a non-exhaustive analysis of
sleep parameters. We showed that it can accurately record total sleep time
in rat, even after a modification of sleep dynamics. Non-rapid eye move-
ment and rapid eye movement sleep stages can be discriminate by
piezoelectric system, using respiratory signals recordings. Piezoelectric
system use will be interesting in pharmacological or bio-behavioural
studies evaluating sleep patterns or the restorative functions of sleep in the
body and the brain.
Acknowledgements:We thank the contribution of the IRBA animal facility
team

DEVELOPMENT OF A CLASSIFICATION MODEL FOR SLEEP STAGING
BASED ON A WEARABLE CONSUMER-BASED ELECTROEN-
CEPHALOGRAM BAND - A PILOT STUDY

G.N. Pires 1,2, K.M.M. Sousa 1,2, J.R.S. Vallim 1,2, M.C. Melo 1,2, B.R.A.
Silva 2, R.R. Bonaldi 2. 1Universidade Federal de S~ao Paulo, S~ao Paulo,
Brazil; 2 SleepUp Tecnologia em Saúde, S~ao Paulo, Brazil

Introduction: Sleep disorders and associated complaints have increased in
the population and it is one of the main consequences of the current
lifestyle. With technology advancements, the search for wearable devices
and mobile apps that monitor sleep has grown about 18.5% and is moving
about US$2 billion a year. There is a lack of scientific evidence about its
validation, comparison with gold standard methods (e.g. poly-
somnography), or certification by regulatory entities, so its safety and ef-
ficacy are not well established. Therefore, our goal was to develop a sleep
monitoring methodology from the combined use of a wearable consumer-
based electroencephalogram and an actigraph, using a novel classification
model capable of providing technical accuracy, and therefore, techno-
scientific validation in comparison with polysomnography.
Materials and Methods: Nine subjects (4 women - mean age 31.0 ± 7.3
years - and 5men - mean age 30.6 ± 2.6 years) underwent a full-night type
I polysomnography (performed and scored following the American
Academy of Sleep Medicine recommendations). Simultaneously the par-
ticipants used an actigraph on their non-dominant wrist and a flexible,
single-channel wearable electroencephalogram band (acquisition fre-
quency of 512 Hz) located in the left frontal region. Data from the wearable
band was segmented into 30-second epochs for comparison with the
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polysomnography. For each 30-second epoch, the mean and median
powers of the alpha, beta, theta, and delta bands; and the mean value of
actigraph activity (PIM) were extracted. A Decision Tree type classifier was
trained, with stratified cross-validation (k ¼ 10), and then, the resulting
sleep staging algorithm model was tested with the assigned groups.
Results: The algorithm was able to distinguish and classify the five sleep
stages (W, N1, N2, N3 and REM) with a total accuracy of 90% (F1-score -
macro average) and F-scores (denoting sensitivity) of 97% for REM sleep,
61% for N1, 97% for N2, 97% for N3, and 97% for wakefulness. The N1 stage
presented the highest error rate, which was most often confounded with
wakefulness (23%) followed by N2 (15%), and REM (8%).
Conclusions: This is a preliminary study that demonstrated the viability of
using a consumer-based wearable-electroencephalogram band as a tool to
replicate sleep staging in comparison to polysomnographic results. Among
the limitations, we pointed out the battery life (mean duration of 4-6
hours), which impaired complete sleep monitoring. Future works can
include improving the algorithm for classifying sleep stages (especially
improving the distinction between W and N1) and applying it in a clinical
sample to verify the performance of the proposed model in individuals
with sleep disorders, especially insomnia and sleep apnea.
Acknowledgements: We would like to thank the financial support of the
S~ao Paulo Research Foundation (FAPESP).

DEVELOPMENT OF A FREQUENCY-DOMAIN BASED AUTOMATIC EVENT
DETECTION ALGORITHM FOR EDA SLEEP SIGNALS AND COMPARISON
WITH MANUAL SCORINGS

J. Piccini 1, S.L.N. Aziz Hanna 1, E.S. Arnard�ottir 1, E. August 1. 1Reykjavik
University Sleep Institute, School of Technology, Reykjavik, Iceland

Introduction: Most sleep measurements, such as electrodermal activity
(EDA) sleep recordings, are manually scored, which is a time-consuming
operation. In this study, we present an algorithm that automates the
scoring of the EDA signal. Importantly, we also elaborate on meaningful
procedures to perform the comparison between algorithm-based and
manual scoring.
Materials and Methods: The algorithm was developed using scored sig-
nals collected within the Sleep Revolution project. During the study, it was
observed that EDA events possess characteristic frequencies, i.e., EDA
events were characterised by higher frequencies than other parts of the
signals. Because of this, it was decided to perform the analysis in the fre-
quency domain. The Fast Fourier transform (FFT) was used to move to the
frequency domain. The application of FFT can possibly lead to ringing ar-
tefacts due to the significant scattered-ness of the signal. To minimise
these artefacts, the signal was pre-processed by means of stationary
wavelets transforms (SWT), thresholding, and then inverse SWT to obtain
a smoother signal. The frequency range under consideration was deter-
mined by searching the literature for frequencies characteristic of the
different skin potential responses, i.e., monophasic positive, monophasic
negative, biphasic and triphasic.
Another kind of artefacts are generated by physical movements of the
sleeping person. These anomalies are dealt with by setting thresholds,
taking advantage of their high magnitudes. A feature of particular interest
is the presence of EDA storms, i.e., the consequent occurrences within 5
minutes of sequences of at least 3 events in 30 seconds, and whose
occurrence probability is linked to sleep stages. A main issue in the com-
parison between manually obtained scorings and algorithm-based scor-
ings is how signals aremanually scored, due to the lack of uniformity in the
scoring sleep signals. E.g., there exist uncertainties regarding the definition
of start and end of an EDA event.
Results: First analyses have been performed. The algorithm is able to
match, on average, 42.05% of the manually scored events, with the highest
percentage being 55.58% and the lowest 15.54%. These matching results
require further investigations. For instance, we observe that, on average,
the ratio between correctly scored events and erroneously scored events is
1.82. This value significantly rises if we consider storms detection, for
which the ratio is $11.91$. Finally, it must be pointed out that manually
scoring is not perfect, as, e.g., there might be events that were not scored
and others that were erroneously scored.
Conclusions: Although signal filtering can be improved, the use of the
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scoring algorithm already proves to be promising, especially for the
detection of EDA storms, and generally for packets of events, for which this
algorithm appears already to be rather accurate.
Acknowledgements: The study was carried out within the Sleep Revolu-
tion project. This project has received funding from European Union's
Horizon 2020 research and innovation program under grant agreement no.
965417.

DEVELOPMENT OF A RULE-BASED TEXT MINING ALGORITHM TO
IDENTIFY SLEEP COMPLAINTS IN PRIMARY CARE PROGRESS NOTES

M. Horner 1, N. Abul-el-rub 1, M.P. Mays 1, D. Mazzotti 1. 1University of
Kansas Medical Center, Internal Medicine, Kansas City, United States

Introduction: Sleep complaints are among the most common reasons to
seek medical attention, yet sleep disorders are largely underdiagnosed in
primary care settings. The ability to process large collections of unstruc-
tured clinical notes might offer an opportunity to promote screening of
patients suffering from significant sleep disorders. The goal of this study
was to develop a simple rule-based algorithm to identify sleep complaints
in progress notes from primary care encounters and validate the perfor-
mance of the algorithm against manual chart review.
Materials and Methods: De-identified progress notes of a random sample
of patients with primary care encounters at the University of Kansas
Health System in 2019 were extracted from the institution’s clinical
research datawarehouse (Healthcare Enterprise Repository for Ontological
Narration). Review of 163 notes from patients enriched for presence
(N¼95) or absence (N¼68) of sleep disorders based on the International
Classification of Disease (ICD)-10 code hierarchy G47 guided the devel-
opment of a vocabulary of sleep complaints and symptoms, including
corresponding negation terms. The vocabulary was used to design a rule-
based, regular expression matching algorithm, which was evaluated
against manual chart review of the same patient cohort (training dataset).
An independent set of notes from another sample of patients with primary
care encounters (N¼77; testing dataset) was also manually reviewed and
used to assess the validation performance of the algorithm.
Results: In the training dataset, the algorithm had a sensitivity¼75%;
specificity¼91%, positive predictive value (PPV)¼90%, and a negative
predictive value (NPV)¼87%. The area under the receiver operating char-
acteristics (AUC) curve in the training set was 0.84. When the algorithm
was evaluated in the testing dataset, we found a sensitivity¼53%, specif-
icity¼91%, PPV¼78%, and NPV¼77%. The AUC in the testing dataset was
0.78.
Conclusions: A simple pattern matching algorithm designed to identify
sleep complaints in primary care progress notes showed good perfor-
mance in the training set and acceptable performance in the testing set.
Further refinement of this algorithm with potential incorporation of nat-
ural language processing might offer a feasible approach to screen patients
for underdiagnosed sleep disorders using primary care clinical notes.
Acknowledgements: NIH CTSA UL1TR002366.

DROWSY CLASSIFIER USING MULTIVARIATE STATISTICAL PROCESS
CONTROL BASED ON PRINCIPAL COMPONENT ANALYSIS

J. Gonçalves 1, A. Antunes 2, M. Menezes 3, A. Braga 2. 1 Polytechnic Institute
of Cavado and Ave, Computation and Information Tdechnologies, Barcelos,
Portugal; 2Minho University, Systems Production Department, Braga,
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Introduction:Drowsy at thewheel has been studied over the years since it
is considered a public health problem. When an individual does not get
enough sleep, it has very serious effects on safety, health, and quality of
life. Consequently, this can lead to a decrease in the individual’s produc-
tivity, as well as an increase in accidents at work, such as in driving. That is
why it is important to understand
Materials and Methods:To distinguish the individual awake and drowsy
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state a virtual simulation was performed. American Truck Simulator was
the game-used since there are highways with long kilometers and it is
possible to define a single route for all the participants. Thus, the simu-
lation duration was about one hour or, in some cases, one and half hours.
Where the maximum speeds were 30 and 55 miles per hour within a city
and highway, respectively. Thereafter, the wearable device Microsoft Band
2 was used to collect biometric data, and the participant ‘s face was
recorded using a webcam to detect the blink eyes, to identify its duration
and signs of drowsy. The time, frequency, geometric, nonlinear heart rate
variability features, and the mean blink duration were performed in two
minutes. When the blink duration was greater than 500ms, it was
considered a drowsy state. However, Multivariate Statistical Process Con-
trol, based on Principal Component Analysis (MSPC-PCA) was performed
to verify if detects sleepiness signs. Further to this information, each
participant had to fill out four questionnaires about daytime sleepiness,
the risk of obstructive sleep apnea, sleep quality, and circadian rhythm.
This information was collected to identify possible sleep disorders.
Results:Twelve participants performed the simulation, where 83.33% are
male. According to the questionnaire results, one participant is definitely
morning type, four moderately morning type, five neither type and two
moderately evening type. Only one participant has bad sleep quality, three
have a high risk for moderate to severe obstructive sleep apnea and
hypersomnia. In terms of simulation results, only three participants were
analyzed individually to evaluate if our approach can be used to detect
sleepiness. Moreover, the blink eyes detection helped identify the drowsy
state. However, using only this approach it was not possible to identify all
the sleepiness peaks. Thus, MSPC-PCA helped detect more signs of sleep-
iness, that were validated using the recorded video.
Conclusions:Using this approach it was possible to confirm that blinking
eyes duration can detect peaks of sleepiness but is not sufficient. Besides
that, biometric data collected from a wearable device, with low cost, also
showed promising results when MSPC-PCA is applied. As future work, it is
important to evaluate the remaining participants and what happens in the
biometric data moments before it shows signs of drowsiness.
Acknowledgements:This study was supported by the NORTE-01-0247-
FEDER-039720 program.

EVALUATING THE IMPACT OF SOCIAL MEDIA USAGE AND BLUE LIGHT
ON PRE-SLEEP AROUSAL AND SLEEP AMONG YOUNG WOMEN

M.-J. Kater 1, A. Schlarb 1. 1University Bielefeld, Bielefeld, Germany

Introduction: The use of social media in bed is linked with increased
arousal and poor sleep. Blue light that is emitted in this process also might
disturb sleep. To examine the impact of blue light and social media usage
before sleep on the development of pre-sleep arousal and experiencing
poor sleep, the present study investigated three conditions: social media
use in bed with blue light exposure, social media use with a blue light filter,
and no use of a smartphone in bed.
Materials and Methods: In a randomized within design, each individual
underwent all three one-week conditions. 79 young women ranging 16 to
24 years (Mage¼ 21.19, SD¼ 1.42) filled out a sleep diary and the Pre-Sleep-
Arousal Scale.
Results: ANOVAs revealed a higher pre-sleep arousal when using social
media with blue light than in the control condition without smartphone
use in bed. Cognitive pre-sleep arousal was higher throughout all the
conditions than somatic pre-sleep arousal. Regarding sleep, sleep quality
was found to be lower when using social media with blue light than in the
control condition, while no differencewas found between social media use
with and without blue light filter. No significant differences could be
observed for total sleep time and sleep latency.
Conclusions: The results support initial assumptions that content, but not
melatonin suppression by blue light causes arousal and thereby sleep
problems. Future research should gain inside of which media content is
harmful to derive precise recommendations for smartphone usage before
sleep.
Acknowledgements: Non.
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EXPERIENCE WITH OVER 10,000 SLEEP TELEMEDICINE VISITS FOR
DIAGNOSIS AND TREATMENT OF OSAS

J. Stern 1, J. Martinez-Kratz 2, A. Jackson 3. 1BlueSleep, New York City, United
States; 2University of Michigan School of Public Health, Population and
Health Sciences, Ann Arbor, United States; 3BlueSleep, New York, United
States

Introduction: Since March 2020 BlueSleep has completed over 10,000
telemedicine consultations for diagnosis and treatment of sleep apnea
exclusively by real-time telemedicine consultations using HIPAA-
compliant video conferencing.
Materials and Methods: This is a retrospective chart review of all virtual
consultations performed between March 13, 2020 and December 31, 2021
at the BlueSleep center. This period coincided with the lockdown in New
York City because of the COVID19 Pandemic. 10,171 telemedicine consul-
tations were performed both for new and existing patients. No patients
under the age of 18 were evaluated. The median patient age was 40 years
old; 2,412 males, 1,098 females. Diagnosis of sleep apnea was performed
with disposable single-night or multi-night Home Sleep Tests (HST) with
WatchaptOne (Itamar Medical) or Nightowl (Ectosense). Patients were
given instructions for HSTs via asynchronous videos. HST data was trans-
mitted to a portal for scoring and interpretation. Follow-up visit was by
telemedicine, and treatment options including oral appliance therapy and
CPAP were discussed. Surgical options were not available during the
lockdown. If oral appliance therapy was chosen by the patient, a virtual
visit with a dental professional was scheduled before sending a home
impression kit. Home impressions were guided in real time with a dental
professional. Dental impressions were submitted to the dental labs for
fabrication of Mandibular Advancement Devices (MAD), and sent to the
patient for a virtual home delivery by the dental professionals. A follow-up
virtual visit was scheduled after the 4-week titration period, and
depending on subjective results of decreased snoring and decreased day-
time sleepiness, the patient was then instructed to repeat a HST for efficacy
evaluation. If the patient chose CPAP, CPAP was shipped to the home, and a
follow-up visit was scheduled for a virtual set-up visit, followed by
compliance visits. All patients were scheduled for continuous telemedicine
follow-up visits.
Results: 10,171 visits were completed including first and follow-up visits. A
total of 289 single-night and 2,275 multi-night HSTs were performed.
2,348 patients were diagnosed with OSA. 36% with mild OSA, 41% of pa-
tients with moderate OSA, and 23% with severe OSA. 1,163 had no OSA. 53%
of patients were treated with OAT, 20% with CPAP. 271 patients were
treated for primary snoring. 256 patients were treated for insomnia. 31
patients were diagnosed with Narcolepsy, and 636 patients were diag-
nosed with "other".
Conclusions: A fully virtual model for diagnosis and treatment for
obstructive sleep apnea and other sleep disorders is feasible and desirable.
Telemedicine allows greater convenience (less time lost from work), and
availability (greater geographic availability), and is a lower cost option.
Acknowledgements: We wish to thank the entire BlueSleep staff that has
helped make our service to patients available during the Covid 19 Pan-
demic.

FACTORS THAT IMPACT POSITIONAL THERAPY UTILIZATION AND
COMPLIANCE

D. Levendowski 1, G. Mazeika 1, J. Ramos 1, P. Westbrook 1. 1Advanced Brain
Monitoring, Inc., Carlsbad, United States

Introduction: In a recent report, a majority of Italian patients reported at
least one complaint while using Night Shift positional therapy (PT) (e.g.,
difficulty initiating sleep, awakened by the vibration, neck or back pain,
etc.)1. This study investigated the frequency of similar complaints in U.S.
patients.
Materials and Methods: A quality survey was conducted in all 475 pa-
tients who purchased PT directly from the manufacturer (Advanced Brain
Monitoring, Inc., Carlsbad, CA) between April 2018 and August 2021. An
online questionnaire was developed and the survey, conducted over a
three-month period, began with email notifications. A total of 468 emails
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were delivered, and 449 patients received at least one telephone follow-up
attempt. Patients were offered a free PT neck-strap for completing the
survey.
Results: Direct contact was madewith 158 patients, of which 25 refused or
were unable to respond, and four claimed to have never used PT. In the 129
cases with feedback, 50% claimed to use PT regularly, 25% found PT to be
ineffective, and 9% discontinued use due to design features (i.e., neck strap
was uncomfortable (5%), PT woke them up (2%), and battery-related issue
(2%). Of the remaining patients who discontinued use, 4% reported it
trained them to stay off their back, 3% changed to a different therapy, 2%
used it only when traveling, and 2% lost weight and claimed to no longer
need therapy.
Of the 129 Patients who provided feedback, 83 completed the web-based
survey (age 65+11 years, range 36-80 years, 31% female). Prior to initiating
PT, 22% previously trialed CPAP,15% tried oral appliance therapy (OAT), 33%
trialed both CPAP and OAT, and 30% tried another OSA therapy. Of the
patients who used CPAP prior to PT, 49% had used it for >12-months and
30% for <3-months.
Seventy-seven percent of the surveyed patients (64/83) claimed to use PT
at least four-hours per night. Reasons for compliant utilization included:
kept me off my back (95%), slept better (53%), felt better during the day
(48%), more comfortable than other therapies (48%), my physician told me
to use it regularly (48%), I no longer snored (34%), and my bed partner
asked me to use it (23%). In patients who discontinued use, none were
encouraged by their physician to use PT, and none reported to their
physician that they discontinued therapy.
When objective PT utilization was compared to self-reports, patients
accurately reported utilization in 62% of the cases (28/45) and under-re-
ported utilization in 30% of the cases (14/45). In three cases of over-re-
ported utilization, 6-7 hours of nightly use was actually 4-5 hours in two
cases and 5-6 hours in one case.
Conclusions: Patients would benefit from a PT trial in order to determine if
the therapy might work for them. None of the patients who discontinued
use were encouraged by their physician to use it.
Reference: 1. Efficacy and long-term follow-up of positional therapy by
vibrotactile neck-based device in the management of positional OSA. De
Corso E, et al. J Clin Sleep Med 2020;16(10:1711-1719.

HEALTH CARE-RELATED UTILIZATION 24 MONTHS AFTER TREATMENT
WITH A PRESCRIPTION DIGITAL THERAPEUTIC FOR CHRONIC
INSOMNIA

F. Forma 1, T. Knight 2, F. Thorndike 1, X. Xiong 1, R. Baik 2, F. Velez 1, Y.
Maricich 1, D. Malone 3. 1 Pear Therapeutics, Inc., Boston, United States;
2 LabCorp, Wakefield, United States; 3 Strategic Therapeutics, LLC, Tucson,
United States

Introduction: Chronic insomnia is a significant public health problem, due
not only to the disease itself, but its tendency to co-occur with other
serious medical and psychiatric disorders. Insomnia also poses a signifi-
cant economic burden on patients and healthcare organizations, with
direct and indirect costs in the United States estimated to exceed US$100
billion each year. Prescription digital therapeutics (PDTs) are a new class of
software-based disease treatments that deliver evidence-based thera-
peutic interventions on smartphones or tablets. PDTs are clinically vali-
dated and authorized for use by the U.S. Food and Drug Administration
based on rigorous clinical trial data. PDTs can be used alone or in combi-
nation with drugs and are being developed for a wide range of medical
conditions including chronic insomnia.
These analyses evaluatedhealth care-related utilization after initiation of
treatment with a PDTdelivering cognitive behavioral therapy for insomnia
(CBT-I) to adults with chronic insomnia(Somryst

�O, previously called
SHUTi).The PDT provides a digital version of CBT-I to patients who are
clinician-supervised in outpatient settings.Content is delivered via six
interactive treatment modules designed to parallel the traditional, face-to-
face delivery and structure of CBT-I sessions during the 9-week prescrip-
tion period.
Materials and Methods:We conducted a pre/post analysis of claims data
that compared two-year pre- and post-index healthcare resource utiliza-
tion (HCRU) in U.S. patients with self-identified sleep problems who
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activated the PDT between February 1, 2012 and December 31, 2018. The
index date was the date of PDT initiation, pre-index date was 24 months
before the index date and the post-index date was 24 months after the
index date. HCRU categories assessed were: hospitalizations, treat-and-
release emergency department (ED) visits, ambulatory surgical center
(ASC) visits, hospital outpatient department (HOPD) visits, office visits, and
use of sleep medications.
Results: Analyzed were 252 patients (mean age 54.2 years, 57.5% female).
Mean Charlson Co-morbidity Index score was 0.8 (interquartile range
1.48), with the top co-morbidities being lipid dysregulation (40%), back
pain (37%), anxiety (32.5%) and hypertension (32%). Post-index events
were reduced compared to the pre-index period for ED visits (-56.2%;
P¼0.001), hospitalizations (-20.9%; P¼0.4), sleep medication use (-8.9%;
P¼0. 0.377), HOPD (-8.3%; P¼0.522), and ASC (-6.7%; P¼0.695). Office visits
in the post-index period were slightly higher compared to pre-index
period (+0.7%;P¼0.891).
Conclusions:Treatment with a PDT delivering digital CBT-I in a real-world
population of patients with chronic insomnia was associated with clini-
cally meaningful reductions in health-related services.
Acknowledgements:Stephen Braun, medical editor at Pear Therapeutics,
Inc., provided editorial assistance in the preparation of this abstract.

IMPROVING SLEEP OF OVERWEIGHT AND OBESE PATIENTS FROM
USING A THERMOREGULATED PILLOW: REAL-LIFE DATA FROM
MOONA DEVICE

D. Testa 1, D. Stoikovitch 1, C. Juin 1. 1Moona, Levallois-Perret, France

Introduction: There is a well-established relationship between sleep
disorders and obesity. While sleep loss is associated with weight gain,
obesity is associated with insomnia and sleep issues. Both overweight and
sleep disturbed patients are associated with an elevated core body
temperature.
The aim of this study is to characterize the effect of an active thermo-
regulated pillow on the overweight/obese and their sleep.
Materials and Methods: The Moona device controls the temperature of a
pillow pad from 64�F to 95�F and has sensors to monitor temperature
changes and sleep states throughout the night. A total of 321 overweight/
obese (BMI > 25) users with more than 7 uses of the device and who
completed the initial questionnaire (18 profile questions) participated in
this study fromOctober 2019 to July 2021. Sleep quality was measured on a
scale of 1 to 5 before the first use of Moona and after each night of use.
The proprietary algorithm that detects sleep/wake states per 30-sec
epochs has been used to calculate the time spent asleep across the 12 first
uses for each user. A total of 548 overweight/obese patients have been
included in this analysis.
A survey has been proposed toMoona users in June and July 2021. A total of
45 answers of overweight/obese patients have been collected, and 10 of
them reported having been diagnosed with sleep apnea. Improvement
since first use of Moona has been assessed on a 5-point scale (from ‘much
better’ to ‘much worse’).
Statistical analyses have been performed on Python 3.7. Mean comparisons
have been accessed by student t-test with a significance level at p<0.05.
Results: The average age of respondents is 46 years [Q1 - Q3: 38 - 54], with
an average BMI of 34 kg/m2 and 79% are male. A total of 90% have reported
feeling hot during the night daily or several times a week.
The sleep quality reported by overweight/obese users significantly
increased with the use of the Moona device (without use: 2.6/5, average
over the last seven uses: 3.7/5, t-test, p < 0.001).
The sleep quality increased linearly over the first ten uses of the device,
from 3.4/5 to 3.7/5 (R2 ¼ 0.94).
Overweight/obese users have had a significant gain of 26 minutes of sleep,
from 389 minutes on the first night to 415 minutes on the twelfth (t-test, p
< 0.001).
The use of the active cooling pillow pad has been shown to improve sleep
apnea: 6 out of 10 overweight/obese patients with sleep apnea reported an
improvement since using Moona.
Conclusions: The present study findings showed that an active thermo-
regulated pillow like Moona enhanced sleep quality, increased total sleep
time in overweight/obese patients and improved reported sleep apnea
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symptoms. Moona acts as a non-pharmacological and safe solution that
can decrease health problems arising from poor sleep and can improve
quality of life in that demographic.
Acknowledgements: We acknowledge all users that have contributed to
this study.

INVESTIGATING THE USE OF A WRIST-SENSOR OXIMETER FOR
SCREENING OF OBSTRUCTIVE SLEEP APNEA

W. Stipp 1,2,3, R. Musgrave 4, S.R. Williams 4, B. Segal-Epstein 1, I.
Ebrahim 4, L. Shenkman 1,5,6. 1Oxitone Medical LTD, Kfar Saba, Israel;
2Divity Health, London, United Kingdom; 3Optima Health, Sheffield, United
Kingdom; 4 The London Sleep Centre, London, United Kingdom; 5Herzliya
Medical Centre, Herziliya, Israel; 6 Tel Aviv University, Tel Aviv, Israel

Introduction: Oximetry has been used as a screening tool for Obstructive
Sleep Apnoea (OSA) since at least 1991 and although polysomnography (PSG)
remains the gold standard for diagnosing OSA, because of its time and costs,
pre-screening is a valuable tool in large populations to determine which pa-
tients couldbenefit from further study. Overnightoximetry has been found to
provide satisfactory diagnostic performance in screening for moderate and
severe OSA, and when compared to questionnaire alone. However, patient
reports of discomfort from finger-based oximetry are common, and loss of
signal from sensor during the night also occur, and so an alternative way to
measuredesaturationwas sought. This study testedthehypothesis thatwrist-
based oximetry was able to perform as well as finger-based oximetry in
detecting desaturation events. We suggest a screening protocol based on
suspected OSA symptoms from UK NICE guidance on Obstructive Sleep
Apnoea Syndrome, Nov 2021 and a 3% ODI of five or more.
Materials and Methods: Diagnostic tests were performed on a consecu-
tive series of 10 patients who presented at the London Sleep Centre for
investigation into potential OSA. Participants wore the Oxitone device on
their wrist, at the same time as undergoing a standard Home Sleep Apnoea
Test (Philips Alice Night One) scored by a skilled physiologist as part of
their routine care. Desaturation indices of both 3% and 4% were compared
between both the wrist-based oximeter and fingertip-based oximetry.
Patients provided feedback on comfort sleeping with the wrist sensor
device as expressed on a Likert scale.
Results: We found a strong Spearman correlation of 0.75 (p<0,001); the
limits of agreement with the Bland-Altman test were <10 and the two-
tailed Mann-Whitney U test showed no significant difference between the
indices from the two devices (p>0.05). There were no reports of patient
discomfort with the screening process.
Conclusions: These results indicate that wrist-sensor oximetry may be
used instead of finger-based oximetry in screening for OSA. A screening
protocol for OSA is suggested in populations without significant cardio-
respiratory or neurological disease, no severe insomnia and no significant
side-effects medication. A suitable application in occupational health is to
screen for OSA in vocational drivers or safety critical worker populations.
The protocol is based on a symptom questionnaire of suspected OSA (UK
NICE guidance on Obstructive Sleep Apnoea Syndrome, Nov 2021) and a 3%
ODI of 5 or more. Cases with negative oximetry and negative symptom
questionnaire responses would not require referral to a sleep center for an
OSA diagnostic assessment. Cases still require referral to a sleep center for
an OSA diagnostic assessment if only oximetry, or only the OSA symptom
questionnaire are positive. Cases with positive OSA questionnaire re-
sponses, a 3% ODI of five or more and oximetry with a sawtooth appear-
ance (manual affirmation), is highly specific for an OSA diagnosis.
Individual sleep centres may initiate a trial of OSA therapy in such mod-
erate to severe cases. The wrist sensor oximeter is likely to improve ease
and patient compliance of future OSA screening programmes.

LASER LINGUAL TONSILLECTOMY FOR OBSTRUCTIVE SLEEP APNEA: A
FEASIBILITY STUDY

K. Dewan 1, M. Abdelwahab 2, S. Liu 2. 1 Louisiana State University,
Otolaryngology, Shreveport, United States; 2 Stanford University,
Otolaryngology, Palo Alto, United States
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Introduction: Obstructive sleep apnea (OSA) is characterized by frequent
episodes of partial or complete upper airway collapse during sleep. The
lingual tonsil, when hypetrophic can greatly contribute to airway
obstruction during sleep. The lingual tonsil has been reduced in many
ways previously including cold steel, cautery and coblation. Each of these
methods is plagued by the risks of postoperative hemorrhage, severe
postoperative pain, postoperative dysphagia and dysguesia. For this
reason, historically the lingual tonsil has been a difficult area to address
surgically in treating sleep apnea. The purpose of this study is to establish
the utility and safety of the CO2 laser for reduction of the lingual tonsil in
the obstructive sleep apnea patient.
Materials and Methods: This is a retrospective cohort study including all
patients who underwent CO2 laser lingual tonsil reduction for obstructive
sleep apnea during a two-year period at a tertiary care sleep center. The
degree of preoperative and postoperative dysphagia was assessed sub-
jectively using two surveys of dysphagia related complaints the Eating
Assessment Tool (EAT-10) and the Reflux Symptom Index (RSI). Diet at the
time of discharge and postoperative bleeding requiring return to the
operating room were also assessed.
Results: 15 patients underwent CO2 laser lingual tonsil reduction from
April 2019 through April 2021. The cohort was 53% male, with an average
age of 39.8 years. The patients were overweight with an average BMI of
28.3. The average preoperative ESS was 10.1, with an average preoperative
AHI 28.3 and average preoperative SpO2 nadir was 85.2%. On preoperative
mueller maneuver the average degree of lingual tonsil hypertrophy was
2.6/4, and average degree of base of tongue collapse 3.1/4. The average
preoperative EAT-10 was 3.6 and postoperative average EAT-10 was 3.75.
The EAT-10 improved an average of 2.4 points postoperatively. The average
RSI preoperatively was 10.8, and postoperatively 11. All patients went
home on a regular diet. There were no incidents of postoperative bleeding.
Conclusions: The results of this feasibility study indicate that the use of
CO2 laser is a safe and effective method of lingual tonsil reduction in the
patient with mild to moderate sleep apnea. Historically there has been
major hesitation to address the lingual tonsil for the perceived risk of
postoperative dysphagia development. The data presented here, indicating
no significant change in EAT-10 or RSI scores demonstrates that CO2 laser
reduction of lingual tonsil does not have a negative impact on subjective
swallow function. Moreover, the CO2 laser reduction of lingual tonsil can
safely be done in conjunction with other procedures for OSA including
septoplasty, inferior turbinate reduction, tonsillectomy, adenoidectomy
and uvulopalatopharyngoplasty. While safety as been established, the true
efficacy of this procedure and comparison to other methods of lingual
tonsil reduction remains to be determined in future studies.

MANUAL VERSUS COMPUTER-AIDED SCORING OF SLEEP STUDIES:
PRELIMINARY RESULTS ON INTER-RATER AGREEMENT AND ANALYSIS
OF SCORING TIME DIFFERENCES IN ONE SLEEP CENTER

D. Alvarez-Estevez 1,2, R.M. Rijsman 1. 1Haaglanden Medisch Centrum, Sleep
Center, The Hague, Netherlands; 2University of A Coru~na, Centre for
Information and Communications Technology Research (CITIC), A Coru~na,
Spain

Introduction: The analysis of polysomnographic sleep recordings (PSGs)
constitutes one of the most time-consuming tasks in the daily work of a
sleep center. Moreover, manual PSG scoring is prone to errors and sub-
jective interpretations. The use of (semi)automatic PSG scoring algorithms
has the potential benefit of helping reducing the scoring time needed, as
well as the inter-scorer variability levels, hence bringing down the asso-
ciated testing costs and contributing to standardization and quality
improvement in the diagnosis. However, comprehensive validations of
these methods are lacking. The objective of this study is to objectively
assess the differences in scoring time and inter-scorer repeatability in one
sleep lab by comparing manual and computer-assisted scoring approaches
Materials and Methods: A total of 12 sleep technicians from the Haa-
glanden Medisch Centrum (HMC, The Hague, The Netherlands) were
prompted to independently review the same 20 PSG recordings following
the classical manual scoring approach. Blind analysis comprised separated
scoring of the following subtasks: (i) sleep stating, (ii) identification of leg
movements, (iii) analysis of the respiratory activity, and (iv) detection of
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EEG arousals, each one amounting to 5 different recordings. Scoring was
repeated with a minimum separation of 4 months, using a semi-automatic
approach. In the semi-automatic setting the human expert would edit the
pre-scored markings resulting from different automatic scoring algo-
rithms. These algorithms were developed by engineers at HMC and inte-
grated in the Polyman scoring software during the past years. For each task
an automatic scoring timer was set in the background hidden to the scorer.
The timer was sensitive scorer’s actions automatically correcting for
inactivity periods.
Analysis of inter-scorer agreement was carried out by discretizing the Time
in Bed (TIB) periods into non-overlapping mini-epochs of 30s, for the sleep
staging task, and of 0.5s for the remaining ones. Time discretization in the
above terms resulted in the construction of k-dimensional contingency
tables (k¼5 for sleep staging, k¼2 otherwise) fromwhich standard metrics
of agreement were derived. Cohen’s kappa was used as reference metric
for quantification of inter-scorer agreement. Hypothesis testing was car-
ried out to check for significant differences in the scoring time between the
manual and semi-automatic approaches.
Results: Overall inter-scorer kappa agreement between manual and semi-
automatic approaches resulted respectively in 0.74(0.09) vs 0.79(0.06) for
sleep staging, 0.71(0.10) vs 0.90(0.05) for limb movements, 0.58(0.21) vs
0.68(0.20) for respiratory events, and 0.57(0.12) vs 0.64(0.09) for EEG
arousals. Respective differences in scoring time (in minutes) resulted in
40.77(28.50) vs 33.85(31.08) for sleep staging, 49.74(24.50) vs 22.62(16.25)
for limb movements, 33.69(23.98) vs 18.92(14.08) for respiratory events,
and 32.41(16.46) vs 27.61(20.47) for EEG arousals. All differences were
statistically significant (Wilcoxon signed rank-test, p < 0.001).
Conclusions: Higher inter-scorer agreement and decreased scoring time
was achieved using semi-automatic scoring. The trend was consistent but
effect sizes varied per scoring subtask. Gain factors in scoring time ranged
from 1.17 (EEG arousals) up to 2.20 (Limb movements).
Acknowledgements: Study initiated at HMC (2019-073). Dissemination of
results funded under project ED431H 2020/10 of Xunta de Galicia.

NON-INVASIVE SLEEP-MEASURING DEVICES FOR THE PREVENTION OF
ALZHEIMER’S DISEASE: A SYSTEMATIC REVIEW OF VALIDITY STUDIES

T.V.H. Frame 1, S.F. Green 2,3, L. Banerjee 2, A. Gimson 2,3, J. Blackman 2,3, H.
Morrison 2,3, K. Lloyd 2,3, S. Rudd 3, W.F. Fotherby 4, U. Bartsch 5, S.
Purcell 6, M. Jones 7, E. Coulthard 2,3. 1University of Bath, Centre for
Accountable, Responsible and Transparent AI, Department of Computer
Science, Bath, United Kingdom; 2University of Bristol, Bristol Medical
School, Bristol, United Kingdom; 3 Southmead Hospital, North Bristol NHS
Trust, Bristol, United Kingdom; 4Manchester Metropolitan University,
Manchester Institute of Health and Performance, Manchester, United
Kingdom; 5University of Surrey, Surrey Sleep Research Centre, School of
Biosciences and Medicine, Guildford, United Kingdom; 6Harvard University,
Department of Psychiatry, Brigham and Women’s Hospital, Harvard
Medical School, Cambridge, United States; 7University of Bristol, School of
Physiology, Pharmacology & Neuroscience, Bristol, United Kingdom

Introduction: Changes in sleep during mid-to-late life are associated with
increased risk for Alzheimer’s disease (AD). To better understand this as-
sociation, measurement tools are needed that can accurately measure
these changes longitudinally.
Materials and Methods: We conducted a systematic review, with meta-
analysis, of validity studies of non-invasive sleep-measuring devices
published since 2015 that record sleep metrics associated with AD in
cognitively healthy adults over 40 (mean 54.8, range 42-68 years). These
metrics included the apnoea hypopnoea index (AHI), slow wave sleep
(SWS) duration and slow wave activity, total sleep time (TST), sleep effi-
ciency (SE), and rapid eye movement (REM) duration. We reviewed 51
studies, including 28 wearable and 11 non-wearable devices that operated
open- and closed-access algorithms. All devices were validated against
polysomnography (minimum one night).
Results:Measurement ofAHI scorewas generallyexcellent across a range of
devices. 83% of devices overestimated TST and SE. Those that performed
better relied on custom algorithms and parameters, individualising classi-
fication using time series models to bring in insight from surrounding
epochs. Devices generally showed moderate and poor measurement
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accuracy for REM and SWS, respectively. A frontopolar electroencephalo-
graphheadbanddevicemeasuredREMandSWSmoreaccurately thanother
devices when all three frontal channels were used, but excluded 10-13% of
participant data due to poor signal quality. Other than the headband, there
was no clear pattern for one device type beingmore accurate than others at
sleep staginge e.g. location, number of sensors, or algorithmused. Onlyone
study assessed device accuracy for slow wave or spindle activity.
Studies did not consistently report the same metrics using the same def-
initions. For example, mean difference was reported on 78% of macro-
architectural sleep comparisons but standard deviation was often missing,
and direction of difference was inconsistently reported (e.g. a positive
number could mean the device had over- or under-estimated). Key accu-
racy metrics like sensitivity and specificity were reported in less than 10%
of comparisons.
Risk of bias across studies was high, driven by use of closed-access algo-
rithms and classification thresholds.
Conclusions:We identify a range of devices that could be utilised in future
studies of sleep and AD risk.We discuss some of the limitations of available
research and make recommendations on improvements, like metric
reporting and open data access.
Acknowledgements: None

PLATFORM-BASED STREAMLINING OF RESEARCH ON DIVERSIFIED
SLEEP DATA

B.F. Sveinbjarnarson 1, L. Schmitz 2, A.S. Islind 1, E.S.
Arnardottir 3. 1Reykjavik University, School of Computer Science, Reykjavík,
Iceland; 2KTH Royal Institute of Technology, Computer Science, Reykjavík,
Iceland; 3Reykjavik University, Reykjavík, Iceland

Introduction: An interpretable, structured overview for visualizing vast
amounts of data is beneficial for a comprehensive overview of the gathered
data. In the Sleep Revolution project, we are working towards accumu-
lating numerous data sources from sleep studies from over 40,000 par-
ticipants, aiming to incorporate all available data sources into a single
research platform. The main challenges to represent the data are: i) Uni-
fying multiple data sources; ii) Making the representation a personalized
and valuable tool for researchers, and; iii) To make the platform adaptable
to the different researchers’ needs. Research on platforms and architecture
for adequate representation and visualization of large amounts of diverse
data is needed, leading to the following research questions: i) How can we
design and develop a system to visualize sleep-related data? ii) How can
we create an adaptable, extendable, and multipurpose architecture within
a platform context, using layered architecture?
Materials and Methods: The research method was Action Design
Research, realized through iterations of the platform design and, the
following tests were conducted: i) Scalability tests for reading and filtering
the data; ii) Usability tests; iii) user experience tests and; iv) semi-struc-
tured interviews.
Results: Although platforms like these are frequently used in industry,
there is a gap in the literature regarding the design and development of
platforms for extracting and filtering data in research contexts. Here, at-
tempts and prior work either lack the variety, veracity, or volume of data,
and the ethical boundaries of the research context are missing from the
architectural choices. We designed and developed a research platform
using layered architecture design and developed an extraction system for
the data. Choosing this architecture design resulted in a more reusable
system that is adaptable to changes, alternative data sources, and exten-
sions. Themain preliminary findings are three-fold: i) the designed layered
architecture; ii) the extraction and display system, and; iii) a set of design
principles to guide others working on a project with similar traits.
Conclusions: Our preliminary findings are a promising start for stream-
lining research on diversified sleep data through the design and devel-
opment of layered architecture for displaying and filtering the extracted
data. However, the research platform needs further work and extensive
testing to fully utilize the value and usability of the platform inmore depth.
Acknowledgements: This research was carried out as a part of the Sleep
Revolution project, which has received funding from the European Union's
Horizon 2020 research and innovation program under grant agreement no.
965417.
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POLYSOMNOGRAPHIC VALIDATION OF AN UNDER-MATTRESS
MONITORING DEVICE IN ESTIMATING SLEEP ARCHITECTURE AND
OBSTRUCTIVE SLEEP APNEA IN ADULTS

F. Ding 1, A. Cotton-Clay 2, L. Fava 2, V. Easwar 2, A. Kinsolving 2, P. Kahn 2, A.
Rama 3, C. Kushida 1. 1 Stanford University, Division of Sleep Medicine,
Stanford, United States; 2 Fullpower Technologies, Inc., Santa Cruz, United
States; 3 The Permanente Medical Group, San Jose, United States

Introduction: Rapid advances in technology have led to unprecedented
changes in every aspect of our lives. Various user-friendly devices and apps
have been developed for self-tracking and assessment of individuals’
fitness, sleep, and health. Consumer home devices have gained rising
popularity among the general population for sleep monitoring. These
devices are accessible, easy-to-use, non-obtrusive, and available for lon-
gitudinal monitoring. Yet, most currently available home sleep monitoring
devices lack validation. The objective of this study was to evaluate the
validity of an under-mattress monitoring device (Fullpower Technologies)
in estimating sleep continuity and architecture, as well as estimating
obstructive sleep apnea in an adult population.
Materials and Methods: Adult volunteers (n¼102, 55% male and 45% fe-
male, aged 40.6 ± 13.7 years with amean body mass index of 26.8 ± 5.8 kg/
m2) each participated in a one-night unattended in-lab study conducted by
Fullpower Technologies. Each participant slept on a queen-sized bed with
Sleeptracker Monitor sensors placed underneath the mattress. Standard
polysomnography (PSG) was simultaneously recorded on the same night.
Researchers (FD and CK) were provided deidentified sleep studies and
datasets by Fullpower for analysis. Sleep continuity measures, 30-second
epoch-by-epoch sleep stages, and apnea and hypopnea events estimated
by an automated algorithm from the Sleeptracker Monitor were compared
with the PSG recordings, with the PSG recordings serving as the reference.
Results: Overall, the Sleeptracker Monitor estimated similar sleep conti-
nuity measures compared with PSG. The Sleeptracker Monitor over-
estimated total sleep time (TST) by an average of 6.3 minutes, and
underestimated wake after sleep onset (WASO) by 10.2 minutes. Sleep
efficiency (SE) was similar between the Sleeptracker Monitor and PSG
(87.6% and 86.3%, respectively). The epoch-by-epoch accuracy of Sleep-
tracker Monitor to distinguish 4-stage sleep (wake, light, deep, and REM
sleep) was 79.0% (95% CI: 77.8%, 80.2%) with a Cohen’s kappa of 0.676 (95%
CI: 0.656, 0.697). Thirty-five participants (34.3%) were diagnosed with
obstructive sleep apnea (OSA) with an apnea-hypopnea index (AHI) � 5
based on PSG. Accuracy, sensitivity, and specificity for the Sleeptracker
Monitor to estimate OSA (an AHI � 5) were 87.3% (95% CI: 80.8%, 93.7%),
85.7% (95% CI: 74.1%, 97.3%), and 88.1% (95% CI: 80.3%, 95.8%) respectively.
The positive likelihood ratio (LR+) for AHI � 5 was 7.18 (95% CI: 3.69, 14.0)
and the negative likelihood ratio (LR-) for AHI� 5 was 0.162 (95% CI: 0.072,
0.368).
Conclusions: The Sleeptracker Monitor had high accuracy, sensitivity, and
specificity in estimating sleep continuity measures and sleep architecture,
as well as estimating apnea and hypopnea events. These findings indicate
that Sleeptracker Monitor is a valid device to monitor sleep quantity and
quality among adults. Sleeptracker Monitor may also be a reliable com-
plementary tool to PSG for OSA screening in clinical practice.
Notes: Andrew Cotton-Clay is co-first author.

PUTATIVE METABOLIC MARKERS IN SLEEP DEPRIVED ADULTS: RESULTS
FROM A SYSTEMATIC REVIEW

R.B.S. Araujo 1, P.R. Ribeiro 2, A.J.d. Souza 3, C. Dias 1, K.M.d. Almondes 4, M.
Meira e Cruz 5, C. Salles 1. International Center on Clinical Sleep Medicine
and Research1Bahiana School of Medicine and Public Health, Salvador,
Brazil; 2 Federal University of Bahia, Salvador, Brazil; 3 Public Health
Sciences at University of California, San Diego, San Diego, United States;
4 Federal University of Rio Grande do Norte, Natal, Brazil; 5 Sleep Unit,
Centro Cardiovascular da Universidade de Lisboa, Lisbon School of
Medicine, Lisboa, Portugal

Introduction: The circadian timing system (CTS) is responsible for regu-
lating biological and physiological processes within the human body in a
temporal fashion. As a challenging homeostatic and circadian behavior,
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sleep takes part in about 1/3 of human life in healthy humans, and inad-
equate sleep negatively impact health and well-being. Metabolomics is
configured as the study of metabolites and has the potential to charac-
terize phenotypes associated with alterations in human homeostasis.
Given the relationship between sleep deprivation and metabolites, finding
metabolic markers of sleep deprivation would be rather important for
research proposals or clinical practice.
Material and methods: A systematic review was conducted using MED-
LINE/PubMed, Virtual Health Library (VHL), and Cochrane Library elec-
tronic databases. Studies with a population aged 18 years or older,
diagnosed with sleep deprivation, submitted to metabolomics studies, and
underwent polysomnography, sleep diary, Munich Questionnaire or
actigraphy were included. Studies involving associated comorbidities,
animals, and those with undefined methodology were excluded. The au-
thors read titles, abstracts, and full texts independently using the pre-
defined eligibility criteria, and discrepancies were discussed. For
methodological quality assessment, the STROBE Initiative was used. The
project protocol was submitted to the International Prospective Register of
Systematic Reviews (PROSPERO) under the registration CRD42021221560.
Results: A total of 556 studies were found, of which 5 were selected for the
review after applying the eligibility criteria. The research was conducted
between 2014 and 2020, totaling 148 patients. The participants presented
a diagnosis of sleep deprivation based on the response of validated ques-
tionnaires. As for the analysis of metabolites, in three of the five studies,
blood samples were used; in one study, the analysis consisted of urine
samples, and in the other study, the samples analyzed were both blood and
urine. None of the studies analyzed saliva samples. The metabolites eval-
uated in the studies were acylcarnitines, amino acids, biogenic amine,
glycerophospholipids, sphingolipids, lysophospholipids, organic acids,
phosphatidylcholine, lysophosphatidylcholine, tryptophans, citrulline,
glutamate, phosphatidylcholine, creatinine, hexoses, serotonin, and
taurine.
Conclusion: This systematic review allowed us to define metabolic
markers potentially associated with sleep deprivation, of which the main
ones are acylcarnitines, amino acids, and sphingolipids. Future studies
should focus on the interaction of these metabolites with phenotypic as-
pects associated with anthropometric parameters, as well as with micro
and macrostructural aspects of sleep, which may have an eventual impact
on the discriminatory sensitivity of metabolomics in these patients.

REAL-TIME IMPLEMENTATION OF SLEEP STAGING USING INTERBEAT
INTERVALS

G. Garcia-Molina 1, J. Jiang 1. 1 Sleep Number Labs, San Jose, United States

Introduction: Cardiac activity changes rapidly during sleep, enabling real-
time sleep staging. Algorithms developed for sleep staging utilizing cardiac
metrics have a range in performance as assessed by Cohen’s Kappa and
accuracy. These algorithms typically include numerous parameters or
utilize entire sleep sessions for classification and are not suitable for real-
time interventions. In this study, we developed a small deep neural
network (DNN) algorithm to detect sleep stages using interbeat intervals
(IBIs) extracted from electrocardiogram signals collected during poly-
somnography. This DNN algorithm is up to three orders of magnitude
smaller compared with other DNN algorithms, utilizes signals which can
be extracted frommultiple types of cardiac measurements (including non-
contact ones), and may be able to perform real-time sleep staging.
Materials and Methods: Electrocardiogram data from healthy sleepers
and participants with sleep apnea were used for algorithm training and
validation. Two additional datasets including healthy participants and
participants with sleep disorders were used for algorithm testing (>1000
sleep sessions total). R-peak detectionwas applied to determine IBIs before
resampling at 2 Hz and high-pass filtering. The resulting IBI signal was
segmented into 150-second windows with 120-second overlap for input
into a DNN composed of convolutional and recurrent layers. DNN output
approximated the probabilities of a window belonging to light, deep, REM,
or wake stages. Performance metrics included Cohen’s Kappa coefficient,
accuracy, and sensitivity/specificity per stage. Kappa was optimized using
thresholds determined by probability ratios for each stage versus light
sleep.
S301
Results: Mean (SD) Kappa and accuracy for four stages in healthy partic-
ipants were 0.44 (0.09) and 0.65 (0.07), respectively, with moderate
sensitivity (0.46 [0.33], 0.67 [0.26]) and high specificity (0.94 [0.06], 0.90
[0.06]) for deep sleep and REM, respectively. For three stages (non-REM,
REM, and wake), mean (SD) Kappa and accuracy were 0.52 (0.12) and 0.76
(0.07), respectively. Mean (SD) sensitivity for non-REM and REM was 0.86
(0.10) and 0.67 (0.26) respectively; mean (SD) specificity was 0.69 (0.15)
and 0.90 (0.06) for non-REM and REM, respectively. The IBI signal spec-
trum revealed differences between healthy participants and those with
sleep disorders, which may explain the lower DNN performance on par-
ticipants with sleep disorders. Additionally, analysis of spectral DNN
response showed convolutional layers were sensitive to spectral infor-
mation. However, our probability ratio optimization method improved the
performance deficit of the DNN by 22e57% by adjusting thresholds
depending on the sleep disorder.
Conclusions: High specificity and moderate sensitivity for deep and REM
sleep, small algorithm footprint and causal processing suggest that this
algorithm could be generalized across different platforms and sources of
cardiac signals to perform real-time sleep staging, and potentially direct
intervention strategies during REM or deep sleep.
Acknowledgements: The authors thank the Computational Clinical
Neurophysiology Laboratory and the Clinical Data Animation Laboratory,
Massachusetts General Hospital, Boston, MA, USA , and the Sleep Disorders
Center, Ospedale Maggiore, Parma, Italy, for making their datasets publicly
available through PhysioNet. Medical writing support provided by Rachel C
Brown, PhD, Oxford PharmaGenesis Inc, Newtown, PA, USA, and funded by
Sleep Number Corporation.

ROUND TRIP WITHOUT SLEEP e AN INFORMATION SYSTEM FOR
PREDICTING SLEEP WHILE DRIVING AND DETECTING DISORDER OR
CHRONIC SLEEP DEPRIVATION

J. Gonçalves 1, M. Menezes 2, A. Antunes 3, A. Braga 3. 1 Polytechnic Institute
of Cavado and Ave, Computation and Information Tdechnologies, Barcelos,
Portugal; 2 Technological Innovation and Knowledg Engeneering Laboratory,
Porto, Portugal; 3Minho University, Systems Production Department, Braga,
Portugal

Introduction:Drowsiness at the wheel is one of the main factors for road
accidents, due to the lack of alertness and the unconscious transition from
wakefulness to sleep. Contrary to current detection systems, which are
based mainly on evaluation of the driver’s behaviour and only able to
detect a sleep event when it already occurs, predicting drowsiness and
preventing drivers before they exhibit any symptoms is key to anticipate
this and provide a timed alert. Conversely, recent advances in mobile and
wearable technology focused on health, with proven quality and accuracy,
provides great potential for its application to the problem at hand. Hence,
the aim of this project is to investigate and develop a non-intrusive and
low-cost integrated preventive system that monitors, diagnosis and eval-
uates, in continuous and real time, drowsiness at the wheel and sleep
disturbances, alerting the driver before they even exhibit any signs of
sleepiness.
Materials and Methods:On a first stage, the goal is to create individual
patterns - baseline and driving - that will be the basis for the low vigilance
level alert system. A wrist worn device will be used to measure Heart Rate
and Heart Rate Variability (HRV), fundamental to determine individual
biometric features and driving patterns through classification algorithms.
For baseline pattern definition, participants will answer four question-
naires to assess different sleep parameters: Pittsburgh Sleep Quality Index
(PSQI), to determine sleep quality; Epworth Sleepiness Scale (ESS), to
measure daily sleepiness; Mornigness-Eveningness, to determine circa-
dian rhythm; STOP-Bang, to screen for obstructive sleep apnea (OSA).
Furthermore, participants will also respond to a receptiveness question-
naire, to understand the level of usability of the system and its accept-
ability by the users, and recommended improvements. This stage will
allow the classification of the driver, the definition of his basal state and
the prediction of sleepiness. On a further stage, these patterns will be used
for comparison with the pattern produced during the continuous driving
monitoring phase, where in the case of a significant difference, an alert is
issued to the driver.
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Results:A sample data of several drivers that work in a passenger transport
company will be used for assessment. Questionnaire responses were
already collected and assessed, with sleep disorders and circadian rhythms
results obtained for each driver. For the data collection phase, a mobile
applicationwas developed that gathers information continuously from the
wearable device and makes it available to the user.
Conclusions:The work is in progress and for now there is a system that
collects biometric data, gives feedback in real time to drivers, allows re-
sponses to questionnaires and assessment of their circadian rhythm and
quality of sleep. Collaboration between the develop team and the final
users was fundamental for improvements on the proposed system. Future
work encompasses data collection and analysis in order to establish the
patterns needed to create the alert system.
Acknowledgements:This study was supported by the NORTE-01-0247-
FEDER-039720 program.

SELECTIVE SLOW-WAVE SLEEP SUPPRESSION THROUGH AUDITORY
CLOSED-LOOP STIMULATION

K.D. Feh�er 1, X. Omlin 1, L. Tarokh 1, C. Schneider 1, Y. Morishima 1, M.
Züst 2, M. Wunderlin 2, T. Koenig 1, E. Hertenstein 1, E. Trinka 1, B.
Ellenberger 3, S. Ruch 3, F. Schmidig 3, C. Mikutta 1,4, W. Senn 3, S.
Kl€oppel 2, C. Nissen 1. 1University Hospital of Psychiatry and
Psychotherapy, University of Bern, Bern, Switzerland; 2University Hospital
of Old Age Psychiatry and Psychotherapy, University of Bern, Bern,
Switzerland; 3Cognitive Neuroscience of Memory and Consciousness,
Institute of Psychology, University of Bern, Bern, Switzerland; 4 Privatklinik
Meiringen, Meiringen, Switzerland

Introduction: While therapeutic sleep deprivation has been shown since
the 1960s to exert a strong and rapid antidepressant effect on individuals
withmajor depressive disorder, it is also burdensome for the patients, with
limited benefits due to frequent relapse after subsequent nighttime sleep.
Selective suppression of slow wave sleep (SWS), potentially through
modifications of synaptic plasticity, may represent an effective and more
sustainable alternative, while being significantly less stressful for the pa-
tient. The purpose of this project was to develop and evaluate a fully
automatized selective suppression protocol of SWS based on closed-loop
auditory stimulation in a healthy population, which would allow for
broader clinical implementation without the need for online supervision.
Materials and Methods: A new automatized SWS suppression approach
was developed and evaluated in a healthy, young population (N ¼ 15).
Participants underwent a repeated measures design consisting of three
sleep laboratory nights; one adaptation night and two experimental nights
(auditory stimulation and sham in counterbalanced order). Stimulation
was applied upon detection of SWS, until SWSwas no longer detected. The
SWS detection protocol relied on a topographical template of slow waves.
Stimulation consisted of discrete bursts of pink noise with a randomized
duration (50-500 ms) and inter-onset interval (1-4 s). A random walk
(+-2.5 dB, Ornstein-Uhlenbeck process) was superimposed on the linear
increase of volume (40-106 dB in 60 s) to add unpredictability in volume.
Results: The stimulation protocol lead to a significant reduction of SWS
(-39.19%; p < 0.01), with an associated increase in sleep stage N2 (+10.94%;
p < 0.001), and a decrease in REM sleep (-10.76%; p¼ 0.03) as compared to
sham. No other significant changes in sleep continuity or architecturewere
observed. Slow wave activity averaged across the night and cumulative
slow wave energy at the end of the night were both significantly reduced
by about 30 % across channels and individuals (p < 0.05), without changes
in other frequency bands, and with changes specific to N3 sleep.
Conclusions: We demonstrate, to our knowledge for the first time, that a
fully automatized approach can suppress SWS. Future studies are needed
to investigate potential functional consequences such as changes to syn-
aptic plasticity and depressive symptomatology in patients with major
depressive disorder. Further developments bear the potential for trans-
lation to broader and even ambulatory use of automated SWS detection
and modulation, and potentially for new treatment developments for
major depression.
Acknowledgements: The project was funded through the Interfaculty
Research Cooperation (IRC) ‘Decoding sleep: from neurons to health and
mind’, University of Bern.
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SLEEP AND COVID-19. A CASE REPORT OF A MILD COVID-19 PATIENT
MONITORED BY CONSUMER-TARGETED SLEEP WEARABLES

M. Elbaz 1, A. Metlaine 1, F. Sauvet 1, M. Chennaoui 1, D. Leger 1. 1Universite
de Paris Centre du Sommeil et de la Vigilance, Hotel-Dieu Hospital APHP
Paris, Centre du Sommeil et de la Vigilance- EA7330 VIFASOM, Paris, France

Introduction: COVID-19 is a potentially severe respiratory infection
caused by the SARS-CoV-2 virus, first identified in Wuhan, China in
December 2019. The DNA sequence was rapidly made public and
numerous research studies have followed. SARS-CoV-2 is mainly trans-
mitted by droplets and aerosols from asymptomatic and symptomatic
infected subjects. The consensus estimate for the basis reproduction
number (R0) ranges between 2 and 3, and the median incubation period is
5.7 (range 2e14) days. The pandemic remains active to this day with a
worldwide death toll of over 5,012,337 [1]. While most cases are mild,
5e10% of patients are hospitalized, mainly due to pneumonia with severe
inflammation or acute respiratory distress syndrome. Complications are
respiratory and multiorgan failure; risk factors for complicated disease are
higher age, hypertension, diabetes, chronic cardiovascular, chronic pul-
monary disease, and immunodeficiency. The current estimate for the in-
fection’s fatality rate is 0.5e1%, and the prediction of severe forms of the
disease is still a challenge for the physician [2].
The SARS-CoV-2 pandemic has been marked by the development of the
use of ambulatory medical devices and nonmedical wearables for the
monitoring of patients in ambulatory settings. While the diffusion of these
technologies has great potential for the production of health-related in-
formation, it is important to evaluate the way the data can be used in the
medical decision-making process [3].
In this paper the evolution of SARS-CoV-2-related sleep disorders and
physiological parameters are examined in a SARS-CoV-2 infected patient
who was routinely wearing three consumer sleep wearables before the
onset of the disease and kept them throughout disease and recovery.
Objective Sleep Data Assessment: The patient voluntarily recorded his
sleep and wake rhythms via three consumer sleep wearables (CSW): Oura
ring Gen 2 (Oura) [4], Fitbit Versa 2 (Fitbit now part of Google) [5], and
iSleep Watch for AppleWatch (iSommeil) [6]. FitBit Versa 2 watch and
iSleep Watch were worn alternatively on the nondominant wrist for 55
days. Oura ring was worn in real life continuously on the nondominant
finger for 55 days. Those three CSW (Table 1) had heart rate sensors and 3
axis-accelerometers to estimate sleep duration (TST), WASO. Additionally,
the Fitbit Versa 2 watch recorded respiratory rate, and the Oura ring
recorded skin temperature and respiratory rate.
Physiological data were recorded as per the following protocol: (1) the
Oura Ring was worn continuously; (2) the Apple Watch and the FitBit
Versa 2 were worn in an alternating manner, 12 h each.
Results: The mean breathing rate, heart rate, and body temperature
increased significantly during the infection (Figure 1) as previously
described [7].
Conclusions: This case report highlights the clinical importance of sleep
evaluation in COVID-19 patients and how early intervention and man-
agement of sleep disorders in the broader population may be recom-
mended to prevent potential sleep-induced frailty in the event of an acute
infectious event.
In addition, we suggest wearables could be used for early detection of
infection and remote monitoring, allowing patients to report their vital
signs from home.

SLEEP REACTIVITY TO ANTICIPATORY ANXIETY: PRELIMINARY RESULTS
FROM A HOME-EEG SLEEP MONITORING AND VIRTUAL REALITY STUDY

M. Sforza 1, M. Nese 2, G. Carollo 1, G. D'Este 1, F. Casoni 3, M. Zucconi 3, D.J.
Levendowski 4, L. Ferini Strambi 1, A. Galbiati 1. 1Vita-Salute San Raffaele
University, Neuroscience, Milan, Italy; 2 Sigmund Freud University,
Department of Psychology, Milan, Italy; 3Hospital San Raffaele, Milan, Italy;
4Advanced Brain Monitoring, Carlsbad, United States

Introduction: Sleep reactivity can be defined as the tendency to exhibit
sleep disturbance following stress exposure. In this context, anticipatory
anxiety (i.e. fear and worry before an upcoming stressful such as giving a
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presentation at university) might significantly impact sleep structure. Our
aim is to investigate how university stressful events impact on sleep,
exposing subjects to virtual reality in order not only to induce anticipatory
anxiety but also to function as desensitization.
Materials and Methods: 18 Master of Science students (mean
age¼23.67±1.54; 16 females) completed questionnaires assessing, anxiety,
depression, insomnia symptoms, sleepiness, circadian rhythm and stress
perceived at the baseline. In addition, they were assessed with a validated
home-EEG device for sleep monitoring (Sleep Profiler) over four consec-
utive nights. In order to simulate a university stressor, the whole sample
was instructed to perform an online presentation of a scientific article at
the end of the study, the first night was used as the adaptation night, the
second as baseline, and the fourth as outcome. Participants were randomly
assigned to an experimental group (VR), where they have been invited to
rehearse at home their presentation in a virtual environment that repli-
cates final exposition, or to a control group (CG). Before the final presen-
tation, subjects’ anxiety was evaluated.
Results: No difference was found in terms of age and gender frequencies
between control and experimental group. A significant increase in state-
anxiety was observed in the whole sample comparing baseline to end-of-
experiment (p<0.001), with no effect of condition.
Stage 2 Non-REM sleep percentage (N2) showed a significant interaction
between time and condition (p<0.05). Subjects in the experimental con-
dition showed a decreased N2 in the fourth night, in comparison to control
group. Percentages of sub-stage labeled as Light N2 (N2 epochs with no
spindles), in night 4, revealed a non-significant difference between two
groups, on the other hand, showing an increased average in the control
group (VR¼7.8±4.3; CG¼10.74±6.5). In addition, the delta of Non-REM
stage 3 percentage (N3) between night 2 and 4 revealed a non-significant
difference between two groups, showing an increase in VR group and a
decrease in CG (VR¼3.17±2.9; CG¼-5.43±3.21).
Conclusions: Our results showed sleep reactivity differences between
subjects exposed to VR and the control group. Literature suggested that
behavioral exposition (desensitization) could ameliorate anticipatory
anxiety to a stressor; moreover, virtual reality could support this aim. Our
preliminary results suggest a sleep role in the effect of VR exposure con-
dition on anticipatory anxiety in university stressors. The decrease of N2 in
our experimental group should indicate an attempt of sleep synchroni-
zation in order to restore the organism and consolidate memories. This
view might be supported by specific Light-N2 sleep, in favor of an increase
of Slow Wave Sleep and possibly of sleep spindle density in our experi-
mental sample.
Acknowledgements:

SLEEP TELEMEDICINE IN GERMANY: A DEVELOPED MODEL

P. Young 1, T. Penzel 2, C. Sch€obel 3. 1Medical Park, Bad Feilnbach, Neuro-
Rehabilitation, Bad Feilnbach, Germany; 2Charite University Hospital
Berlin, Sleep Medicine center, Berlin, Germany; 3University of Essen,
Ruhrlandklinik - West-German Lung Center, Essen, Germany

Telemedicine has advanced and grown enormously during the last 10
years. Due to the Sars-CoV2 pandemia the pace of digitalizing diagnostics
and therapy in the field of sleep medicine has accelerated. In Germany the
main fields of sleep telemedicine are the group of sleep disordered
breathing and the group of insomnias. Although there are several initia-
tives which aim an inventing digital sleep technologies as telemedical
recording of relevant data for the diagnostics of obstructive apnea syn-
drome or digital applications for the treatment of insomnia coordinated
approaches are being developed.
The German Sleep Society aims on coordinating all initiatives with several
approaches. Here themain focus is the standardwhich a needed for quality
aspects. Another aspect is to transform the German health system, which is
divided into the public and the private health insurance system, into a
more flexible and digital friendly one accepting that sleep medicine is one
of the best example to implement digital techniques for telemedicine.
The German state of the art in the field of sleep telemedicine will be re-
flected to open the chance for other countries to have a deeper insight in
the challenges and shortcomings for implementing sleep telemedicine in a
highly sophisticated health care system.
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SOCIAL MEDIA AT NIGHT AND SLEEP QUALITY : THE RELEVANCE OF
FOMO, COGNITIVE PRE-SLEEP AROUSAL AND MALADAPTIVE
COGNITIVE EMOTION REGULATION
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Gomes 1,2,3. 1University of Coimbra, Faculty of Psychology and Educational
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Introduction: Several studies show that nighttime social media use
negatively impacts sleep quality. Research has also shown that this use can
be associated with the avoidance of aversive psychological states that
promote cognitive pre-sleep arousal, such as Fear of Missing Out (FoMO).
The use of social media to cope with other aversive cognitive states, their
relationship with FoMO, and its impact on sleep are yet to be fully un-
derstood. This study aimed to explore the relationship between nighttime
social media use, sleep quality, FoMO, cognitive pre-sleep arousal, and
maladaptive cognitive emotion regulation (i.e. rumination,worry), while
considering the impact these regulatory cognitive processes can have on
the use of social media at night and sleep, at a behavioral and cognitive
level (Scott&Woods, 2018),and the potential use of social media as a sleep
aid.
Methods: Participants were 525 university students (84.2% women and
15.8% men), whose age ranged from 18 to 64 years old (M ¼ 22.39, SD ¼
5.62). Most of them were full-time students (82.7%) from undergraduate
(44.4%) and Master’s degree (52,9%) courses. Measures of sleep quality,
morningness/eveningness, cognitive pre-sleep arousal, worry, rumination,
FoMO, nighttime screen, and social media use were obtained through
student's responses to several self-report questionnaires, either online
(through social media) or in pencil-paper format. Descriptive statistics
(e.g., frequencies, mean, standard deviation) were used to characterize
participants' demographics and patterns of nighttime social media use.-
Pearson correlation analyses were conducted to test the associations be-
tween variables of interest.This exploratory analysis also allowed for the
selection of potentially relevant predictors for each outcome variable to
conduct subsequent multiple regression analyses. Considering signifi-
cantly associated variables, multiple linear regression was used to deter-
mine the most relevant predictors of cognitive pre-sleep arousal.
Additionally, and to examine the unique contribution of variables of in-
terest (e.g., FoMO, worry, rumination) in the prediction of nighttime social
media use and sleep quality, after adjusting for the effect of other pre-
dictors, hierarchical multiple regression analyses were performed.
Results: In terms of nighttime social media use, 82.1% of students accessed
social media two hours before going to sleep, 62.1% used social media
while in bed and 29.7% engaged in social media, in bed, while trying to fall
asleep. Lastly, 18.3% of students reported taking longer to fall asleep due to
their nighttime social media use. Nighttime social media and FoMO were
associated with cognitive pre-sleep arousal, rumination, and worry (p <
.001). FoMO and worry predicted higher levels of cognitive pre-sleep
arousal and independently predicted higher levels of nighttime social
media use.Nighttime social media use independently predicted poor sleep
quality.
Conclusions: These results suggest that worry and FoMO can potentially
impact sleep quality by promoting higher social media usage and by
increasing cognitive pre-sleep arousal and that social media at night might
be used as a strategy to cope with these aversive cognitive states. These
conclusions can contribute to improving sleep intervention in this
population.
Keywords: Sleep, Social media, Maladaptive cognitive emotion regulation,
Worry, FoMO

TELEMEDICINE IN THE MANAGEMENT OF SLEEP RESPIRATORY
DISORDERS
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Introduction: OSA(S) [Obstructive Sleep Apnoea (Syndrome)] is counted
by the World Health Organization (WHO) among the chronic diseases,
which affect about 80% of people over 65 years of age and it’s often
associated with other chronic pathologies in the same individual. It is a
markedly underdiagnosed and undertreated pathology (only 40% of pa-
tients are diagnosed), a criticality that leads to an underestimation of the
real prevalence of the pathology.
However, the costs of the OSA are substantial and are represented by direct
healthcare costs (60% of total costs), indirect costs, related to morbidity
(36%) and direct non-health costs (4%).
The ongoing evolution of the demographic dynamic, as well as the large
number of patients affected by OSAS, make it necessary to make a struc-
tural and organizational change in the network of care services.
The possibility of carrying out diagnostic tests remotely and a continuous
monitoring of the patient's adherence to treatment, through Telemedicine,
allow on the one hand an immediate and effective corrective response to
the onset of any clinical and technical problems and, on the other, a
reduction in the inappropriate accesses of patients to the Sleep Centers.
This paper descrive a new service dedicated to patients suffering from
respiratory disorders in sleep, in home ventilation therapy, with the pos-
sibility of creating a multidisciplinary Teleconsultation network, involving
both specialists operating in local structures and general practitioners, and
a "care network" dedicated to these patients.
Materials and Methods: At the base of this service there is an operations
center that is based on the use of two software applications: a tele-
monitoring platform (able to communicate with different types of venti-
latory prothesis at home) and a Electronic Health Record, through which it
is possible to carry out televisits.
Using the telemonitoring platform, the Sleep Center can remotely acquire
and analyze patient therapy and compliance data. Tthe Electronic Health
Record collects the clinical data and supports the televisits (using a Tablet
operating with Wi-Fi mode or SIM card) with patients already diagnosed
and in ventilatory treatment at home.
Results: The systems allow the sharing of data between users of the same
Account or between different users and contact points (Hospital, Territo-
rial Clinic, Medical Office), allowing the creation of a multidisciplinary
network of care, involving several actors (Hospital and Territorial Spe-
cialists, General Practitioners).
The information system complies with compliance requirements and
privacy regulations at European level.
Conclusions: Telemedicine reveals the opportunity to place the patient at
the center of the care path, through a more frequent and careful moni-
toring of the treatment.
The possibility of creating a hospital-territory care network enhances the
multidisciplinary management of the disease and teamwork.

THE CLINICAL SUCCESS OF 213 SELF-APPLIED TYPE 2 SLEEP STUDIES

H. Tomson 1, A. Bender 1, K. Lambing 1, D. Decock 1. 1Cerebra, Winnepeg,
Canada

Introduction: Wait times for the gold standard Type 1 polysomnograms
are lengthy, and the pandemic has only increased the backlog. The need for
havinghome sleep testing (HST)has grown, yet home sleep apnea tests can
be inaccurate despite their popularity. Type 2 sleep studies incorporate
more clinical data to aid in diagnosis by including measures of EEG. In this
study, we assessed the reliability of self-applied Type 2 sleep recordings
with the Cerebra Sleep System and the clinical significance of signal
failures.
Materials and Methods:213 sleep files were collected from 191 partici-
pants that had their Type 2 device shipped to their home with no prior
training. Participants watched videos and read written instructions to self-
applythe full Type 2 system. The lab-quality in-home PSG included a
recording of EEG (Fp1,Fp2), EOG (E1, E2), EMG (chin), EMG (legs), respi-
ratory channels (one effort or two RIP belts), nasal flow, and pulse oxim-
etry. The study was considered successful if the head unit (EEG/EOG/EMG),
Leg EMGs, nasal flow and oximetry were present for the time frame of 3
and 4 hours. Studies deemed unsuccessful were then reviewed by a
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registered polysomnographic technologist to determine the interpret-
ability of those studies.
Results: Based on a 4-hour success criterion, 82.6% of studies were
considered successful. Of the unsuccessful 4-hour criterion studies, 56.8%
(n ¼21) had failures of only 1 out of 5 signals. Whenall failedstudies were
further reviewed, 18 studies(48.6% of failed studies)met sufficient criteria
to score for clinical purposes. For example, some studies were missing one
EEG or one leg channel, so the alternate channel was able to be used. For
diagnostic purposes, the rate of success increased from 82.6% to 91% with
alternatechannels being used. An additional 6 recordings (3%) would still
qualify as a Type 3 study bringing the success rateto nearly94%.
Conclusions:We found that the Cerebra Sleep System Type 2 in-home test
showed reliable performance with a high success rate. When studies did
fail, in most cases, a single signal was the source of the problem. During
some of those studies, scoring confidence could be achieved due to
redundant signal integrity where often clinical diagnosis could still be
made. For patients suspected of sleep disorders, Type 2 was a reliable and
convenient mode of testing that can be scalable and reduce the backlog for
in-lab polysomnography.

THE EFFECTS OF A SLEEP ROBOT INTERVENTION ON SLEEP,
DEPRESSION AND ANXIETY IN ADULTS WITH INSOMNIA e A
RANDOMIZED WAITLIST-CONTROLLED TRIAL

S.J. Støre 1, M. Tillfors 1, E. W€astlund 1, C. Angelhoff 2, G. Andersson 3, A.
Norell-Clarke 1. 1Karlstad University, Department of Social and
Psychological Studies, Karlstad, Sweden; 2 Link€oping University, Department
of Biomedical and Clinical Sciences, Link€oping, Sweden; 3 Link€oping
University, Department of Behavioral Sciences and Learning, Link€oping,
Sweden

Introduction: Insomnia is one of the most common sleep disorders in
adults. The hyperarousal model of insomnia emphasizes heightened
arousal as an important causal and maintaining factor in insomnia.
Different relaxation techniques have been found to reduce hyperarousal
and improve sleep. The Somnox sleep robot is promoted as sleep
enhancing through relaxation by breath guidance. The aim of the current
study was to assess if a three-week intervention with daily at-home use of
the sleep robot had effects on symptoms of insomnia and/or concurrent
symptoms of depression and anxiety in adults, compared with a waitlist-
control group. There are currently no independent scientific studies on the
sleep robot, hence the study fills a gap regarding the robot’s efficacy.
Materials and Methods: A total of 44 participants (mean age: 48.91, fe-
male: 79.55%) who met the DSM-5 diagnostic criteria of chronic insomnia
were recruited to the study. The participants were randomized to a three-
week intervention with the Somnox sleep robot, or to a waitlist control
group. The primary outcome measure was the Insomnia Severity Index
administered at baseline, mid-intervention, and post-intervention. Sec-
ondary outcome measures were the Pre-Sleep Arousal Scale and the
Hospital Anxiety and Depression Scale. Additionally, sleep onset latency,
wake time after sleep onset, total sleep time, and sleep efficiency, were
measured both subjectively with a sleep diary, and objectively with
actigraphy. Mixed-effects models were used to analyze the data. Further,
adherence to the intervention was measured. Spontaneous comments
about how the participants experienced the robot were logged. The pro-
spectively published study protocol and statistical analysis plan was
followed.
Results: The effect of the sleep robot intervention on the participants’ level
of insomnia symptoms was not statistically significant. The participants
enclosed both positive and negative experiences with the sleep robot.
Conclusions: A three-week intervention with daily at-home use of the
Somnox sleep robot was not found to be an effective method to relieve
symptoms of insomnia in adults. Possible roads for further exploration of
the sleep robot are studies on sleep disorders other than insomnia, par-
ticipants of older or younger ages, and studies conducted under more
controlled conditions (i.e., a sleep laboratory).
Acknowledgements: The research group would like to thank Niklas
Jakobsson for valuable comments on the manuscript.
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THE USE AND QUALITY OF 3 NIGHTS SELF-APPLIED HOME SLEEP
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Introduction: Sleep studies are moving from in-laboratory to home
assessment providing an improvement in patient accessibility and lower
costs. However, the current home setup of polysomnography studies is
limited to professional setup and only type III sleep studies are self-
applied. Also, the current standard of one night study does not account for
the effects of an adaptation night nor night-to-night variability.
Materials and Methods: A total of 17 participants have finalized the study.
Currently, another fifty participants are performing the study and the re-
sults of the complete cohort will be discussed at WorldSleep 2022. Par-
ticipants were asked to self-apply polysomnography device for 3
consecutive nights with a forehead electroencephalography setup.
Each participant also filled: a sleep diary and a questionnaire regarding the
setup of the device for every night. Currently, the studies have been
analyzed with automatic analysis (Noxturnal, Nox Medical). Only studies
with �4 hours duration were considered successful. The sleep quality
difference between nights was assessed with a one-way ANOVA.
Two standardized questionnaires: The System Usability Scale (SUS) and
the AttrakDiff about personal experience using the device have been filled
by participants. SUS includes 10 statements ranged from 1 (strongly
disagree) to 5 (strongly agree). AttrakDiff includes 28 couples of words
representing extreme opposites on a scale from 1 to 7. We used a reverse
scale to calculate the points having higher points for positive statements.
Results: Our preliminary findings show that out of the 51 nights of studies
planned, a total of 46 (90.2%) were successful. Only 1 participant did not
sleep with the device for 1 night. 4 studies failed because of the amount of
time slept. The quality of sleep did not improve significantly for the three
nights duration as assessed by sleep efficiency, total sleep time, rapid eye
movement % and sleep stage 3 %.
From the SUS, we assessed 3 out of 10 questions. Two about the personal
experience (“I thought the system was easy to use” and “I think I can use
the system without the support of a technical persone”) both with an
average point of 4.3 out of 5. The third (I would imagine that most people
would learn to use the system very quickly) had an average point of 4.6 out
of 5. All answers had a range between 3 and 5.
From AttrakDiff, 3 statements were used. Complicated/Simple (avg¼5.3,
range from 3 to 7), impractical/practical (avg¼6.3 range from 4 to 7) and,
confusing/clearly structured (avg¼5.6 ranged from 2 to 7).
Conclusions: The overall quality of the self-applied sleep studies was very
high. The analysis of the usability results also show that participants
perceived the self-applied sleep study easy to learn and operate. No dif-
ferences in sleep quality were found using automatic analysis, further data
with manual scoring will be presented at the conference.
Acknowledgments: This research was carried out as a part of the Sleep
Revolution project, which has received funding from the European Union's
Horizon 2020 research and innovation program under grant agreement no.
965417.

TOWARDS A DIGITAL SLEEP DIARY STANDARD
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Introduction: A sleep diary is an important tool to gather subjective sleep
data, which provides key information for the diagnosis of many sleep
disorders, including insomnia. In 2012, an expert panel created a stan-
dardized sleep diary in pen-and-paper format, the Consensus Sleep Diary
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(CSD).
However, the CSD has certain limitations. For one, it comes in three
different versions, each with a distinct purpose. In addition, monitoring
participant compliance and memory bias in a pen-and-paper design is
difficult. This raises the following research question: How can a digital
sleep diary be designed to impact compliance and memory bias?
Materials and Methods: We iteratively developed a digital sleep diary
based on the extended CSD version to further the standardization process
by continuously assessing multiple prototype variations, first against a
pen-and-paper CSD and later on their own. Based on the evaluations, we
added questions targeting the daytime performance of participants. The
research period encompassed 12 months in total and 109 participants. We
used Action Design Research methodology and the following approaches
to validate the different versions: i) user experience tests, ii) usability tests,
iii) semi-structured interviews, and iv) application analytics.
Results: The collected data indicates that participants, in general, prefer to
use a digital rather than a pen-and-paper format because they found the
digital sleep diary more engaging, accessible, and easier to comply with. To
maximize the impact on participant compliance, we used a notification
system to remind participants to fill out the diaries. We also personalized
the diary to avoid questions that were not relevant to an individual
participant. As a result, we identified five design guidelines for developing
a digital sleep diary: i) utilize the environment without compromising test
validity, ii) use established input methods, iii) minimize participant
workload, iv) use analytics for evaluation, and v) use added value to in-
crease compliance. We also provide a proposed mobile application design
for a digital sleep diary that is in accordance with these guidelines.
Conclusions: The key advantages of moving the sleep diary from a pen-
and-paper format to a digital format stem from the ability to interact with
the participants through notifications and custom application content. The
next research step is clinical validation of the final version of the digital
sleep diary. This will allow us to identify inconsequential or redundant
questions and thus further narrow the core of the sleep diary
questionnaire.
Acknowledgements: We thank Bergr�os P�almad�ottir Morthens, and Birta
Líf Baldursd�ottir for their contributions. This research was carried out as a
part of the Sleep Revolution project, which has received funding from the
European Union's Horizon 2020 research and innovation program under
grant agreement no. 965417.
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Introduction: There is a broad spectrum in the severity of obstructive
sleep apnea. The decision to treat is usually determined by measures of
severity (most often the apnea-hypopnea index) and clinical features and
presence of comorbidities (e.g. hypertension, mood disorder). Therefore,
the development of an easy to use, cost-effective validated instrument to
accurately assess OSA severity is a worthwhile goal. We compared OSA
severity measured by the oxygen desaturation Index (ODI) by the oxi-
metric Circul® ring to the gold standard, polysomnography (PSG).
Materials and Methods: Circul®(Bodimetrics Corp, Los Angeles CA), a
devicewith a form factor of a ring, continuouslymeasures several variables
(SpO2, movement, heart rate). We compared Circul® data (ODI using 3%
desaturation - cODI3%) with an established polysomnographic system
(Alice 5, Respironics, Murrayville, PA). 164 patients (age¼44.8 years+12.3
(SD)) suspected of having sleep disordered breathing wore the Circul de-
vice during PSG. The Circul data was autoscored by the software of the
device; the PSG data was scored by a technician. OSA was defined in three
ways: AHI of 5, 15 and 30 respectively. ROC curve analysis was performed.
The sensitivity (S), specificity (E) for the different thresholds for cODI3%
compared to the PSG AHI and PSG ODI, were calculated.
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Results: Using the PSG-derived AHI as the reference for classification, the
best cut-off points were: OSA¼ AHI>¼5: cODI3% >¼ 4.3 (S 87.8%, E 93.8%);
OSA ¼ AHI>¼15: cODI3%>¼ 13.1 (S 76%, E 100%); OSA ¼ AHI>¼30 ¼:
cODI3% >¼ 16.2 (S 85.7%, E 92%); Using the ODI from the PSG as the
reference for classification, the respective cut-off points were:
OSA¼ODI>¼5: cODI3% >¼ 4.3 (S 93.4%, E 88.9%); OSA¼ODI>¼15:cODI3%
>¼ 13.1 (S85.2%, E98.4%); OSA¼ODI>¼30:cODI3%>¼18.7 (S 98.4%, E
92.2%).
Conclusion: Circul Oximetry demonstrated good diagnostic accuracy
when compared to the gold standard in determining OSA severity.

Women

EXAMINATION OF PROSPECTIVE SLEEP ACROSS THE MENSTRUAL CYCLE
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Center for Innovations in Quality, Effectiveness and Safety, Houston, United
States; 2University of East Anglia, School of Psychology, Norwich, United
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Introduction:Women are twice as likely to develop insomnia across their
lifetime compared with men. This may be explained, in part, by changes in
hormones and menstrual cycle phase in reproductive-aged women. Intra-
and inter-variability of menstrual cycle timing can make it difficult to
accurately measure sleep quality and quantity in sleep research studies.
This study aimed to examine the role of menstrual cycle phase in daily self-
report and actigraphy-assessed sleep across two consecutive menstrual
cycles.
Materials and Methods: Fifty-one women (43% Caucasian) between the
ages of 18 and 35 (m age ¼ 23.67, SD ¼ 4.68) completed continuous sleep
monitoring via actigraphy and daily sleep diaries over two menstrual cy-
cles (m days ¼ 51.29). Cycles were identified via first date of menstrual
bleeding and midcycle urinary ovulation testing and were coded into four
phases: perimenstrual, mid-follicular, periovulatory, and mid-luteal. The
perimenstrual phase was defined as the 3 days prior to and the first 3 days
of menstrual bleeding. Within- and between-person relationships be-
tween menstrual phase and sleep parameters were estimated using
multistep hierarchical linear modeling. Subjective and objective measures
yielded the following sleep variables: Total Wake Time (TWTsub and
TWTobj), Sleep Efficiency (SEsub and SEobj), and subjective sleepiness.
Pandemic-related stress and daily US and region-specific COVID-19 case
counts were included as covariates in adjusted models.
Results: The sample had a mean a cycle length of 28.61 days (SD ¼ 2.69).
Regarding actigraphy data, menstrual phase predicted TWTobj and SEobj.
Women spent 4-7 fewer minutes awake during the mid-follicular (m ¼
61.54, SE¼ 3.37) andmid-luteal phases (m¼ 63.11, SE¼ 3.29), compared to
the perimenstrual phase (m ¼ 67.54, SE ¼ 3.37; p <.001). Sleep efficiency
was higher in the mid-luteal phase (m¼ 82.50, SE ¼ 0.79) compared to the
perimenstrual phase (m ¼ 80.71, SE ¼ 0.82, p ¼.006). Subjective ratings
indicated that during the perimenstrual phase women spent 8-16 minutes
longer awake (m ¼ 52.23, SE ¼ 5.01, p <.001) and experienced reduced
sleep efficiency of between 1-3 percentage points (m ¼ 89.70, SE ¼ 0.10, p
<.001) compared to all other phases. Women also reported increased
morning sleepiness in the perimenstrual (m¼ 4.71, SE¼ 0.21) compared to
the periovulatory phase (m¼ 4.34, SE¼ 0.22, p¼ .02). Random coefficients
models for objective and subjective sleep variables were nonsignificant,
indicating that these relationships did not vary significantly between
participants.
Conclusions: To our knowledge, this is one of the first studies to examine
subjective and objective sleep prospectively across two consecutive
menstrual cycles. Disturbed sleep was highest in the perimenstrual phase.
Future studies should measure menstrual cycle phase when investigating
sleep in reproductive age women.

GENDER DIFFERENCES IN REM SLEEP DURATION IN PATIENTS WITH
COPD AND SLEEP APNEA (OVERLAP SYNDROME)

D. Hung 1, M. Eghbali 2, M. Varma 2. 1California University of Science and
Medicine, Medical Education, Colton, United States; 2California University
of Science and Medicine, Colton, United States
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Introduction: Sleep disturbances are commonly reported by COPD
(Chronic Obstructive Pulmonary Disease) patients. Patients report prob-
lems in both initiating andmaintaining sleep with low sleep efficiency. In a
European survey 78% of the COPD patients reported some degree of sleep
disturbance along with daytime breathlessness and increased COPD ex-
acerbations. Symptoms of dyspnea cough, wheezing, sputum, contribute
to difficulty in maintenance of sleep. Women have both greater suscepti-
bility to development of COPD with lower tobacco exposure, and likely to
have more severe disease at a younger age. Further there are gender dif-
ferences in both sleep efficiency and quality whereby women have better
quality and efficiency of sleep, but also havemore sleep related complaints.
It has also been shown that the women's rhythm of sleep, subjective
alertness and core body temperature all change with phase of menstrual
cycle. We previously have demonstrated that men have longer duration of
REM (Rapid Eye Movement) sleep as compared to women. This difference
in REM duration was present in healthy subjects with no sleep apnea and
persisted in patients diagnosed with mild, moderate, and severe sleep
apnea. Among the different sleep stages, REM sleep has been shown to
cause muscular atonia, which affects accessory muscles and influence
hypoxemia. Hypothesis: We hypothesized REM sleep duration will be
different between Men and Women with overlap syndrome
Materials and Methods: Patients with Overlap syndrome n¼46 under-
went overnight PSG which included, 6 channel EEG, EOG, EMG EKG along
with respiratory and flow monitoring. Scoring according to AASM guide-
lines was done by technician and verified by physician (both blind to the
study). Information on age, BMI, smoking status, medications, and use of
oxygen was noted. Data analyzed and shown as mean + SD, t test- p <0.05
significant
Results: Our data showed that womenwith overlap syndrome (n¼ 23) had
lower REM duration as compared to men (n¼ 23). REM duration averaged
17.76, + 10 minutes in female compared to Male Patients who averaged
30.41 + 16 p<0.05 Both groups were similar in relation to age, BMI, current
or former smoker status. 34% of the female patients were requiring oxygen,
compared to 26% of male patients. Sleep architecture was maintained in
both groups, N2 duration 62% in male and 61% in female patients, deep
sleep duration of 9.4% in males and 15% in females.
Conclusions: Our data demonstrates, greater decrease in REM duration in
female patients with Overlap Syndrome. Compared to our previous data in
patients with OSA without COPD overlap syndrome REM duration is
significantly decreased in both groups, but more significant decrease in
female patients is observed. Our data suggest that REM sleep is more
susceptible in female patients to arousals from hypoxemia related to sleep
apnea. So, it appears the physiologic mechanism of reduced REM to
improve oxygenation is better preserved in women than Men.

IMPROVING SLEEP OF WOMEN OVER 45 THROUGH AN ACTIVE
THERMOREGULATED PILLOW: REAL-LIFE DATA FROM MOONA DEVICE

D. Testa 1, D. Stoikovitch 1, C. Juin 1. 1Moona, Levallois-Perret, France

Introduction: Women are more likely to have poorer sleep quality and a
higher risk of insomnia than men. This difference could be due to several
factors, including hormones, stress levels, changes in circadian rhythms,
and temperature controls. Moreover, menopausal women are even more
likely to have insomnia or diagnosed sleep apnea and frequent isolated
insomnia symptoms. These diagnoses are also more common in meno-
pausal women who suffered from hot flashes.
In this context, the aim of this study is to characterize the effect of an active
thermoregulated pillow on sleep of women over 45 years old.
Materials and Methods: The Moona device controls the temperature of a
pillow pad from 64�F to 95�F and has sensors to monitor temperature
changes and sleep states throughout the night. A total of 97 women over
45, with more than 7 uses of the device and who completed the initial
questionnaire (18 profile questions) participated in this study from
October 2019 to July 2021. Sleep quality was measured on a scale of 1 to 5
before the first use of Moona and after each night of use.
The proprietary algorithm that detects sleep/wake states per 30-sec
epochs has been used to calculate the time spent asleep for each partici-
pant across the 12 first uses. A total of 98 users have been included in this
analysis from October 2019 to May 2021.
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Statistical analyses have been performed on Python 3.7. Mean comparisons
have been accessed by student t-test with a significance level at p<0.05.
Results: The average age of the studied population is 55 years [Q1 - Q3: 50
- 60], with an average BMI of 28 kg/m2 [Q1 - Q3: 21 - 30]. A total of 87 out of
97 (90%) have reported feeling hot during the night daily or several times a
week. Awell-established use of Moona has been noticed: an average use of
146 times and an average anteriority of 262 days.
Women over 45 have a significant gain of minutes of sleep after the use of
Moona. On average, they gain 35minutes of sleep, going from 403 minutes
on the first night to 438 minutes on the twelfth use (t-test, p < 0.05).
The sleep quality reported by the older women users significantly
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increased with the use of the Moona device (without use: 2.4/5, average
over the last seven uses: 3.6/5, t-test, p < 0.001). This sleep quality
increased linearly over the first ten uses of the device, from 3.4/5 to 3.7/5
(R2 ¼ 0.80).
Conclusions: The present study findings showed that an active thermo-
regulated pillow like Moona enhanced sleep quality and increased total
sleep time in women over 45. Moona acts as a non-pharmacological and
safe solution that can decrease health problems arising from poor sleep
and can improve quality of life for women.
Acknowledgements: Wewould like to acknowledge all women who have
contributed to this study.
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