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CIRCADIAN BIOMARKERS IN ASYMPTOMATIC OFFSPRING OF PATIENTS
WITH LATE-ONSET ALZHEIMER'S DISEASE AND THEIR RELATIONSHIP
WITH COGNITIVE PERFORMANCE

C. Abulafial?3, B. Duarte-Abritta?, S.M. Sanchez?3, M.F. Villarreal?>3, M.S. Ladrén de
Guevara?3, G. Sevlever*, L. Fiorentini>®, S.M. Guinjoan?3>, D.E. Vigo!-3®

Institute of Biomedical Research (UCA-CONICET), Chronophysiology Laboratory, 2Fundacion
FLENI, Grupo de Investigacion en Neurociencias Aplicadas a las Alteraciones de la Conducta,
3The National Scientific and Technical Research Council, “Departamento de Docencia e
Investigacion, >Servicio de Psiquiatria, Fundacion FLENI, Buenos Aires, Argentina,
5Department of Psychology and Educational Sciences, Katholieke Universiteit Leuven,
Leuven, Belgium

Introduction: Early neuropathological changes characteristic of late-onset Alzheimer's
disease (LOAD) impact structures that regulate circadian rhythms and particularly sleep.
Indeed, sleep pattern is emerging as a potential biomarker, mechanistic pathway and
treatment target in LOAD. We hypothesized that circadian rhythm anomalies would already
be present in asymptomatic, middle-aged offspring of patients with LOAD (O-LOAD) prior to
cognitive decline.

Materials and methods: We tested 35 subjects with at least one parent with LOAD (O-
LOAD) and 31 healthy individuals without family history of Alzheimer's disease (control
subjects, CS) with a series of cognitive tests, as well as actigraphy measures of sleep-wake
rhythm, cardiac autonomic function via heart rate variability (HRV), and bodily temperature.
Results: O-LOAD displayed subtle yet significant deficits in verbal episodic memory (RAVLT
learning 48.32 £ 1.59 vs. 44.12 + 1.21, p = 0.005; delayed recall 10.55 £ 0.38 vs. 8.68 =
0.52, p = 0.005) and language (Vocabulary 50.5 £ 1.06 vs. 45.06 + 1.48, p= 0.004)
compared to CS. O-LOAD showed a more extended sleep duration (439.26 min + 9.41 vs.
473.66 min £ 10.57, p = .018) and reduced sleep efficiency (97.07 % % .41 vs. 95.75 % =+
.48, p = .042). No significant differences were found for body temperature or HRV variables.
Correlations between increased sleep duration and poorer cognition were found in CS but
not in O-LOAD. Improved cognitive performance was associated to indicators of greater
sympathetic activity.

Conclusions: Our results support the hypothesis that sleep pattern disturbances are already
present very early on in relatively young asymptomatic subjects. The unexpected reduced
cognitive results found in O-LOAD suggest that cognitive decline could start earlier than
anticipated in the form of subtle cognitive changes within the clinically normal range. It is
widely accepted that sleep pattern disturbances would result in cognitive alterations. Taken
these information together with the correlations between sleep duration and cognition
present in CS but absent in O-LOAD suggest some impairment in the mechanisms
underlying the sleep-cognitive relationship. Sleep pattern deserves further study as a
potential biomarker in LOAD, even in healthy middle-aged individuals.
Acknowledgements: This research project was supported by Agency of Scientific
Promotion (grants ANPCyT PICT 2012-0984 and PICT 2014-0633.
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THE COMPOSITE SCALE OF MORNINGNESS FOR CHRONOTYPE ESTIMATION
IN PORTUGUESE OLDER ADULTS - PSYCHOMETRIC PROPERTIES AND
CUTOFF SCORES

I. Buekenhout!?, A. Allen Gomes3*, J. Leitdo!#, L. Pires!?, B. Russo®

!Memory, Language and Executive Functions Laboratory, Faculty of Psychology and
Educational Sciences, University of Coimbra, 2Center for Research in Neuropsychology and
Cognitive and Behavioral Intervention (CINEICC) [FPCE-UC], 3Faculty of Psychology and
Educational Sciences, University of Coimbra, “Center for Research in Neuropsychology and
Cognitive and Behavioral Intervention (CINEICC), FPCE-UC, Coimbra, °Dep. of Education and
Psycology, University of Aveiro, Aveiro, Portugal

Introduction: Chronotype refers to the individual differences that exist in the timing of
circadian rhythms (e.g., core body temperature, sleep-wake cycle). The Composite Scale of
Morningness (CSM) is one of the most widely used measures to estimate chronotype.
Despite the importance of accurate chronotype assessments, the psychometric properties of
the CSM are not sufficiently explored in older adults. The aim of this study was to examine
reliability and validity data of the Portuguese version of the CSM, and to obtain cut-off points
(based on percentiles), with a sample of older adults.

Materials and Methods: The sample comprised 522 participants (55% women) with ages
between 65 and 95 years (M = 71.40; SD = 5.69), and up to 19 years of formal education
(M = 7.10; SD = 4.56). After providing informed consent, all participants completed the
CSM. So as to obtain validity data, participants also completed the Basic Scale on Insomnia
symptoms and Quality of Sleep (BaSIQS), and questions concerning sleep schedules, and
based on the latter the formula of the Mean Sleep point on Free days - sleep corrected
(MSFsc) was used to estimate chronotype.

Results: Regarding the scale's reliability, an alpha value of 0.81 was obtained. All items
appeared to contribute to the scale's internal consistency, as removing items would reduce
Cronbach's Alpha. The corrected item-total correlations assumed appropriate values (0.33 -
0.60). CSM scores showed a normal distribution, ranging from 19 to 54, M=39.06 (SD =
6.18). Concerning the scale's validity, a non-significant correlation (r = -0.07; p = 0.25) was
observed between CSM scores and BaSIQS scores (discriminant validity). Significant
correlations were obtained between CSM scores and sleep schedule variables (convergent
validity), ranging between -0.34 and -0.79 (i.e., higher morningness scores were
accompanied by earlier sleep-wake schedules), and between CSM scores and MSFsc, r = -
0.532, p < 0.001. Cut-off points based on P10, P25, P75, and P90, were obtained.
Conclusions: The Portuguese version of the CSM seems to be a valid and reliable measure
for chronotype assessment in older adults. Internal consistency analyses suggest that the
CSM is a consistent and homogeneous scale in this age group. Validity analyses revealed
that the CSM significantly correlates with measures of related constructs (sleep schedules
and mid sleep point), whilst presenting a non-significant correlation with a measure of a less
related construct (sleep quality). CSM mean scores and cut-off scores were higher than
those generally reported for young adults in agreement with the advancing circadian system
phase with age.

Acknowledgements: This work was supported by the Portuguese National Funding Agency
(FCT, Fundacéo para a Ciéncia e Tecnologia), FCT Individual Doctoral Fellowship
SFRH/BD/135878/2018, and by BIAL Foundation, grant number 234/14. Presentation-
related expenses partially supported by the FTC Research Unit CINEICC [FPCEUP].
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TRENDS IN SLEEP-WAKE PATTERNS OF PRIMARY SCHOOL-AGE CHILDREN:
A COMPARISON BETWEEN 1996 AND 2016

M.I. Clara?, V. Clemente?3, J. Abrantes*, M.H. Pinto de Azevedo®, A. Allen Gomes!'3

'Faculty of Psychology and Educational Sciences, University of Coimbra, 2Sleep Medicine
Center, Coimbra University Hospital Center (CHUC), 3Center for Research in
Neuropsychology and Cognitive and Behavioral Intervention (CINEICC) [FPCE-UC], Coimbra,
“Dep. of Education and Psycology, University of Aveiro, Aveiro, °Faculty of Medicine,
University of Coimbra, Coimbra, Portugal

Introduction: In spite of the inconsistent evidence, it is often assumed that sleep duration
has declined over recent decades and that sleep schedules have delayed as society
modernizes. We aimed to explore sleep-wake patterns differences of primary school-age
children between 1996 and 2016.

Materials and Methods: Data from two different studies using the same questionnaire
(Children's Sleep-Wake Questionnaire - cf. Ferreira AM et al. Pediatrics. 2000
Nov;106(5):E64) were combined for 666 Portuguese children attending 3rd and 4th grades
of basic education.

Results: There were no statistically significant differences between the two time points
regarding average sleep duration. However, the number of children sleeping the
recommended number of hours decreased since 1996. Wake-times on free-days as children
got older became earlier on 2016. Difficulties on settling to sleep alone and returning back to
sleep, as well as fearing the dark and needing lights on or parents' presence in order to fall
asleep increased in 2016 when compared to 1996.

Conclusions: In the participants considered in the present study, sleep timing and duration
did not change on average between the two times points, albeit more children were sleeping
less in 2016 when compared to 1996. Sleep onset-related disturbances increased from 1996
to 2016, most likely due to changes in parental practices that prevent children from learning
to fall asleep independently.

Acknowledgements: Faculty of Psychology and Educational Sciences, University of
Coimbra, and Department of Education and Psychology, University of Aveiro. We are grateful
to children, parents, teachers and schools that made both studies possible. Presentation-
related expenses partially supported by the FTC Research Unit CINEICC [FPCEUP]
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LINKING SLEEP QUALITY TO BRAIN CONNECTIVITY: A MULTIMODAL MRI
APPROACH IN NORMATIVE AGEING

L. Amorim'?:3, R. Magalhdes!?3, A. Coelho!?3, P.S. Moreiral-?3, C. Portugal-Nunes'?:3, T.C.
Castanho®?:3, P. Marques'?3, N. Sousa'?3, N.C. Santos!-?:3

!Life and Health Sciences Research Institute, School of Medicine, University of Minho,
2ICVS/3B's, PT Government Associate Laboratory, 3Clinical Academic Center (2CA), Braga,
Portugal

Introduction: Sleep is a ubiquitous and multidimensional phenomenon, important for the
organism homeostasis and overall well-being. Across the lifespan, alterations in sleep habits,
routines and architecture occur. Often, within the ageing process, sleep quality gets
compromised and an increase in sleep complaints is observed, especially in middle-aged and
older individuals. This susceptibility to sleep quality loss and/or to its consequences can
benefit from a whole-brain modeling approach since this allows to study the shifts in the
system, casting broader light on sleep quality mechanisms and its associated morbidities.
Following this line, we sought to determine the association between the standard self-
reported measure of sleep quality, the Pittsburgh Sleep Quality Index (PSQI) and brain
correlates, in a normative aging cohort.

Materials and methods: 86 participants (age range 52-87 years) were recruited and
provided information regarding sociodemographic parameters, subjective sleep quality and
associated psychological variables. A multimodal magnetic resonance imaging (MRI)
approach was used, with whole-brain functional and structural connectomes being derived
from resting-state functional connectivity (FC) and probabilistic white matter tractography
(structural connectivity, SC).

Results: Poor sleep quality is associated with a decrease in FC and SC of distinct networks,
overlapping in right superior temporal pole, left middle temporal and left inferior occipital
regions. An interaction effect between age and poor sleep quality was observed regarding
FC. Age also displayed important associations with volumetric changes in the cerebellum
cortex and white matter, thalamus, hippocampus, right putamen, left supramarginal and left
lingual regions.

Conclusions: Overall, not only PSQI global score seems to act as a proxy of changes in
FC/SC in middle-aged and older individuals, but also age-related regional volumetric
changes appear to be associated to an adjustment of brain connectivity. Considering that
the networks found share regions that have been shown to be affected in pathologies, such
as depression and Alzheimer's disease, these findings represent a step further in the
comprehension of the sleep health and disease continuum and its association with other
disturbances.

Acknowledgements: This study was supported by the Portuguese Foundation for Science
and Technology (FCT), Horizon2020, COMPETE, Portugal2020.
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C-REACTIVE PROTEIN MODERATES THE ASSOCIATION BETWEEN SLEEP
AND INCIDENT DEMENTIA: THE FRAMINGHAM HEART STUDY

A.-A. Baril', A.A. Beiser!, S. Redline?, E.R. McGrath':3, H.]. Aparicio!, D.]. Gottlieb?, G.T.
O'Connor!, S. Seshadrit#4, M.P. Pase!>®, J.J. Himali!
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of Medicine, Dentistry and Health Sciences, The University of Melbourne, ®Melbourne
Dementia Research Centre, The Florey Institute for Neuroscience and Mental Health,
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Introduction: Sleep disturbances are risk factors for dementia. Because inflammation has
been linked to both sleep and dementia, its presence might modify the association between
sleep disturbances and incident dementia. Our objective was to evaluate whether C-reactive
protein (CRP) levels moderate the association between sleep characteristics and incident
dementia.

Materials and methods: We studied participants of the Framingham Heart Study Offspring
cohort who completed in-home overnight polysomnography (baseline). Sleep exposures
were continuous and included sleep quantity (duration, efficiency), wakefulness during the
sleep period (sleep latency, wake after sleep onset, number of awakenings per hour of sleep,
arousal index), and obstructive sleep apnea (apnea-hypopnea index). CRP levels were
measured at baseline and participants were divided into 3 groups (low CRP < 1 mg/L;
normal CRP 1-3 mg/L; high CRP >3 mg/L). Surveillance for incident all-cause dementia
commenced at baseline and continued up to 22.5 years later. A series of Cox proportional
hazards regression models were used to examine the association between sleep
characteristics and incident dementia. Then, we tested for an interaction by CRP groups on
this association. In the presence of significant interactions, the associations between sleep
characteristics and incident dementia were stratified by CRP groups. All analyses included
age and sex as covariates, and the significance was set at 5% level.

Results: The final sample included 291 dementia-free participants (mean age 67.5 £ 4.9
years, 51.6% men) followed on average for 13.4 £ 5.4 years, up to 22.5 years. We
observed 43 all-cause dementia cases. No direct association between sleep and incident
dementia was observed. However, there were interactions between variables representing
wakefulness during the sleep period and CRP levels when predicting incident dementia (p<
0.05). In the high CRP group, higher risk of incident dementia was associated with longer
wake after sleep onset (hazard ratio, 2.89 [95%CI, 1.31, 6.34], p=0.008) and more
awakenings (4.55 [1.19, 17.38], p=0.03). Interestingly, in the low CRP group, lower risk of
incident dementia was associated with more awakenings (0.07 [0.01, 0.68], p=0.02) and
more arousals (trend, 0.14 [0.02,1.05], p=0.06). No interaction was observed with sleep
variables representing sleep quantity and sleep apnea.

Conclusion: Our findings suggest that inflammatory levels moderate the association
between sleep characteristics representing wakefulness during the sleep period and
dementia risk. Longer and more frequent bouts of wakefulness during the sleep period were
associated with an increased risk of incident dementia, but only in those with high levels of
inflammation at baseline. Surprisingly, in those with low levels of inflammation at baseline,
more frequent awakenings and arousals were associated with a lower risk of incident
dementia. Inflammation may play a role in the association between poor sleep quality and
cognitive decline.

Acknowledgements: The first author is supported by scholarships from the Canadian
Institutes of Health Research and the Fonds de la Recherche du Québec en Santé. The



Framingham Heart Study is supported by contracts from the National Heart, Lung and Blood
Institute, grants from the National Institute on Aging, and grants from the National Institute
of Neurological Disorders and Stroke.
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ADOLESCENTS' SLEEP TRAJECTORIES OVER TIME: SCHOOL STRESS AS A
POTENTIAL RISK FACTOR FOR THE DEVELOPMENT OF CHRONIC SLEEP
PROBLEMS

S. Bauducco, S. Bayram-Ozdemir, M. Ozdemir, K. Boersma
School of Psychology, Orebro University, Orebro, Sweden

Introduction: Sleep is a complex behavior affected by biological, psychosocial and
contextual factors typically present during adolescent development (Becker, Langberg, &
Byars, 2015), including increasing autonomy from parents, increasing school demands, and
socializing more with peers. However, these normative changes do not explain temporary vs
chronic sleep disturbances. Who are the adolescents at risk for developing chronic sleep
problems? Some risk factors have been identified as crucial, such as poor sleep hygiene and
family stressors, others are not as clear, such as technology use (Bartel et al., 2015). The
impact of another important stressor for youths other than family, the school context, has
received less attention (Meldrum, 2018). The aim of this study was twofold; first, we
explored sleep trajectories from early to mid-adolescence to be able to identify a risk group
showing persistent sleep problems (including insomnia and short sleep duration); then, we
investigated the role of school stressors (i.e., conflicts with teachers, performance, school-
leisure conflict, attendance), controlling for well-established risk factors, in the development
of chronic sleep problems in a large cohort of adolescents.

Materials and methods: We used three longitudinal waves of questionnaire data collected
annually from a sample of Swedish adolescents (n = 1457; Mage = 13.2 [range: 12- 15
years], SD = .43; 52.7% boys). We collected the data from all schools in three communities
in central Sweden, during school hours. Using established measures, the students reported
on their sleep duration (calculated from reported bedtime, wake-time, and sleep onset
latency; SSHS [Wolfson & Carskadon, 1998]), insomnia symptoms (ISI; Morin, 1993), sleep
hygiene (ASHS; LeBourgeois, Giannotti, Cortesi, Wolfson, & Harsh, 2005), technology use,
and perceived stress (including school, home and peer related stress) (ASQ; Byrne,
Davenport, & Mazanov, 2007).

First we used latent class analysis (LCA) to identify adolescents' sleep trajectories, then we
used regression analyses to predict the risk-group trajectory of chronic insomnia and short
sleep duration, controlling for gender.

Results: We found four trajectories for adolescents' insomnia; 1) low-stable (69%), 2) low-
increasing (18%), 3) high-decreasing (8%), 4) high-increasing (5%; 'risk-group'). For sleep
duration, we found two trajectories; 1) ~8 h slightly decreasing (79%), 2) ~7 h decreasing
(21%; 'risk-group').

School stressors including stress of fitting in with peers, stress of schoolwork leaving too
little leisure time, a stressful home environment, poor sleep hygiene, and being female were
risk factors for chronic insomnia symptoms. Conflicts with teachers, poor sleep hygiene, and
being female were risk-factors for chronic insufficient sleep.

Conclusions: Over and above well-known risk-factors for poor sleep, such as poor sleep
hygiene, (Bartel et al., 2015), school-related stress was a significant predictor of persistent
sleep problems in adolescents. Therefore, helping adolescents to handle school stress might
be a promising strategy to improve sleep health in this population.

Acknowledgements: This study was made possible by access to data from the Three City
Study, a longitudinal research program at the department of Law, Psychology and Social
work at Orebro University, Sweden and financed by the Swedish research agencies FORMAS,
FORTE, Vinnova, and Vetenskapsradet [grant number 2012-65].
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EFFECTS OF TWO PHYSICAL ACTIVITY PROGRAMS ON SLEEP QUALITY IN
MCI INDIVIDUALS: A PILOT STUDY

M. Mailloux, B.A.%, F. Belzile!, B. Sasseville!, C. Bastien, Ph.D.*2, C. Hudon, Ph.D.1?, A.
Valliéres, Ph.D.12

1School of Psychology, Faculty of Social Sciences, Laval University, 2CERVO Brain Research
Centre, Québec, Canada

Introduction: Aging is associated with physical and cognitive decline as well as both
subjective and objective sleep impairments. Approximately 50% of elderly (65 years old and
older) report sleep disturbances (Foley et al., 1995). These disturbances are associated with
subjective and objective cognitive decline like memory and concentration deficits (Kamel &
Gammack, 2006). It seems imperative to improve sleep in this population to reduce risk of
worsening cognitive decline and to preserve quality of life. Compared to non-
pharmacological approaches, several studies have reported that pharmacological treatments
used for sleep difficulties are associated with greater side effects, notably greater risk of falls
(Wilson et al., 2011; Woolcott et al., 2009). Moreover, drug therapies are not recommended
for long-term use (Schutte-Rodin, Broch, Buysse, Dorsey & Sateia, 2008; National institute
of health, 2005). Alternative treatment strategies shall thus be investigated.

Aim: The aim of this pilot study is to compare the effect of two physical activity programs on
subjective and objective sleep in elderly with mild cognitive impairment (MCI).

Methods: Twelve 60 years old participants with MCI, suffering from insomnia and several
self-reported depressive symptoms assessed by the Beck Depression Inventory were
randomly assigned to one of two experimental 12-week cardiovascular or muscular training
group. Polysomnographic data were recorded over two nights at home before and after the
physical training sessions. Participants also completed two weeks of sleep diaries before and
after these 12 sessions to assess subjective sleep including sleep latency (SL), total sleep
time (TST), sleep efficiency (SE), total time awake in bed, total time awake during the night,
total time spent in bed, early morning awakening, number of awakenings during the night
and daytime sleepiness. Mixed linear models were performed to assess differences in sleep
parameters between groups and highlight group-specific patterns.

Results: Five participants were eligible and provided data for the muscular group (3 female)
and seven for the cardiovascular group (4 female). Pre- and post-treatment comparisons
revealed a decreased on subjective humber of awakenings during the night in both groups (F
(1,10) = 10.35, p = 0.0092). Qualitatively, group-specific patterns were found. Means
analysis revealed improvements on subjective time awake during the night and objective
time spent in bed in both groups and subjective total sleep time in cardiovascular group.
Nevertheless, these comparisons were non-significant (p > 0.20).

Conclusion: Participation in an exercise training program has significant effects on sleep
quality in elderly. Nevertheless, a small sample size was assessed due to strict inclusion
criteria. Moreover, qualitative analysis suggested that participation in an exercise training
program has no adverse effect on subjective and objective sleep quality and can also
improve sleep parameters. Thus, it is imperative to pursue this type of research with large
sample. Physical activity could be a potential non-pharmacological approach to improve
sleep quality in elderly. Furthermore, future research should study the link between physical
activity, sleep and cognitive decline as it might be possible that cognitive decline stabilizes if
sleep quality increases after physical activity.
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VALIDATION OF THE PERSIAN VERSION OF THE PITTSBURGH SLEEP
QUALITY INDEX IN ELDERLY POPULATION

A. Chehri!, A. Jalali?, H. Khazaie?

!Department of Psychology, Kermanshah Branch, Islamic Azad University, ?Psychiatric
Nursing Department, School of Nursing & Midwifery, Substance Abuse Prevention Research
Center, Kermanshah University of Medical Sciences, 3Sleep Disorders Research Centre,
Kermanshah University of Medical Sciences, Kermanshah, Iran, Islamic Republic of

Introduction: Sleep is one of the human needs, especially during an old age, whose quality
impairment can reduce daily function and quality of life and increase the risk of physical
illness. The purpose of this study is to determine the validity and reliability of the Persian
version of the Pittsburgh Sleep Quality Index in the elderly population.

Materials and methods: This is a methodological study that was conducted as a
confirmatory factor analysis. 598 elderly people were selected by cluster sampling. In
addition to analyzing the three-factor structure of PSQI, internal consistency reliability,
structural validity, and its concurrent validity were examined. The structural credibility of
PSQI with other tools that expected to be related to them, such as Sleep Health, Epworth
Sleepiness, Insomnia Severity, Global Sleep Assessment, and Berlin indices. Finally, the
concurrent criterion validity of PSQI was evaluated through multivariable regression analysis
and all statistical analyzes were performed using SPSS AMOS software (version 16).
Results: The reliability of the test was 0.81 using Cronbach s alpha. Confirmatory factor
analysis indicators showed that the structural equation model fits to the data. The
confirmatory factor analysis showed that the ratio of x2 / df was 2.66 for the three-factor
structure of PSQI, and the fitness indices of model were suitable for this structural model
(RMSEA = 0.053, CFI = 0.98, TLI = 0.96, NFI = 0.97, GFI = 0.99). The internal consistency
of the PSQI was 0.81. The scales correlation with the total score ranged from 0.48 to 0.71.
Conclusions: The results indicate that Persian version of Pittsburgh Sleep Quality Index has
the required validity and reliability in the elderly population of Iran and can be used as a
useful tool in related research.

Acknowledgements: We are grateful to the Deputy for Research and Technology,
Kermanshah University of Medical Sciences, for cooperating in this research. We thank all
the participants in the study.
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FEASIBILITY OF SLEEP-CAFFEINE LOG AND INTERVIEW FOR ASSESSING
CAFFEINE, TECHNOLOGY AND SLEEP BEHAVIORS IN EARLY ADOLESCENTS

A. Cirellit, J. Meigs!, A.R. Wolfson?
!Loyola University Maryland, 2Psychology, Loyola University Maryland, Baltimore, United
States

Introduction: Insufficient adolescent sleep is a major public health concern with
approximately 73% consuming caffeine regularly and 95% using a smart phone daily
(Branum et al., 2013; Crowley et al., 2018; Pew Research Center, 2018). Research on
adults demonstrates an association between caffeine intake and adverse sleep outcomes,
including delayed sleep onset (Roerhs & Roth, 2015). However, less is understood regarding
caffeine's impact on early adolescents' sleep duration, timing, and regularity (Bonnar &
Gradisar, 2015). The effects of light-emitting devices on circadian timing and vulnerability to
light (Crowley et al., 2015), makes it critical to understand how evening technology use
impacts sleep outcomes. Studies on caffeine intake in adolescents have relied on
retrospective questionnaires, often without information on caffeine quantity and timing. The
goal of this study was to assess the feasibility of the Sleep-Caffeine Log and interview
developed for early adolescents and to begin to better understand of how caffeine intake and
technology use are associated with early adolescents' sleep behaviors.

Materials and method: Participants were recruited from independent middle schools. The
Sleep-Caffeine Log (adapted from Wolfson et al., 2015) queried about caffeine (time,
amount, type), sleep behaviors (school-night (SN) and non-school-night (NSN) timing,
duration, regularity), and technology use. To facilitate recall, log included a caffeine product
list. Completed twice/day for 7 days, log was paired with a structured interview at the end of
the week, where daily participant's caffeine, etc. was reviewed along with the feasibility of
the log.

Results: Twenty-four participants (79.2% females, ages 11-14, M = 13.1, SD = .96)
completed the Sleep-Caffeine Log. 95.8% participants provided positive/neutral feedback for
the log and interview, reporting that the log was easy to complete. Over 50% of the
participants reported insufficient SN (50%) and NSN (58%) sleep (< 9hr). 62.5% reported
consuming caffeine during the week (daily M = 46.3 mg, SD = 37.2; mostly soda,
coffee/tea). Participants averaged almost 3 hours of SN technology use (M = 171.9 min, SD
= 81.7) and just about 3 hours on NSNs (M = 195.6 min, SD = 98.8). After 5pm,
participants reported slightly under two hours (M = 113.7 min, SD = 71.1). Findings
demonstrated significant associations between evening caffeine and later NSN BTs, daily
caffeine and later NSN WTs and greater bedtime delays (more irregularity). Similarly, SN
and NSN technology use was associated with later BTs, less total sleep, and greater BT
delays.

Conclusions: The Sleep-Caffeine Log and interview approach was feasible. Caffeine
consumption in this small sample of private middle school students was lower than some
prior reports; however, it still reflected other nationally representative studies. Going
forward, a larger field study will be implemented using actigraphy and the Sleep-Caffeine log
and interview.

Acknowledgements:

Mary Carskadon, Ph.D.

Christopher Czapla
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NAPPING, CIRCADIAN TIMING, AND EVENING SETTLING DIFFICULTIES IN
EARLY CHILDHOOD

A. Coy, L. Akacem, J. Harsh, M. LeBourgeois
Integrative physiology, University of Colorado Boulder, Boulder, United States

Introduction: Parent-reported sleep problems are prevalent across early childhood.
Specifically, ~35% of young children have evening settling difficulties (i.e., bedtime
resistance, prolonged sleep onset latency), which are associated with attentional and
behavioral problems. The sleep-wakefulness schedule of most toddlers includes a daytime
nap, which declines as children transition to a consolidated nighttime sleep schedule. In
napping toddlers, we have previously shown that later circadian timing predicts increased
evening settling difficulties; however, whether this relationship changes when young children
no longer nap remains unexplored. This study is a first step in examining the role of napping
in the relationship between circadian phase and evening settling.

Materials and methods: We studied 8 healthy, regularly napping 2 year-olds (33.4+2.2
months; 4 females) who completed annual longitudinal assessments between ages 2 and 5
years. Children followed a strict sleep schedule for > 5 days before completing a dim-light
melatonin onset (DLMO) assessment. Salivary samples were taken in-home every 30-min
for 6-h up to 1-h past regular bedtime. Sleep timing was obtained using daily parent report
(sleep diaries, phone calls). Nighttime settling behaviors were assessed with the Children's
Sleep Wake Scale (CSWS). We focused on the Going to Bed and Falling Asleep subscales;
higher scores indicate better success on each dimension. Paired t-tests were used to
examine age-related changes in our parameters of interest, and Pearson correlations were
used to assess relationships between napping frequency and evening settling measures.
Results: Our results replicate previous findings, documenting an age-related decline in
napping: All children transitioned from a biphasic to a monophasic sleep schedule between
ages 2 years (100%) and 5 years (0%). We found no age-related differences in circadian
timing (2-years, 19:15+£00:31 minutes; 5-years, 19:23+00:34 minutes; p=0.66) or parent-
reported sleep onset latency (2-years, 19.7+£14.2 minutes; 5-years, 18.3£17.9 minutes;
p=0.84). With regard to the CSWS, children had greater success falling asleep at age 5
compared to age 2 years (t=3.2, p=0.01); however, their success in going to bed was
similar (t=1.6, p=0.15). Although we found no significant relationships between napping
frequency and measures of evening settling, a trend towards greater success going to bed
with fewer days napping was observed (r=0.33, p=0.08).

Conclusions: This study used a small longitudinal sample to investigate the role of napping
in evening settling behaviors across early childhood. We found that older, non-napping
children had greater success falling asleep than when they were younger and habitually
napping. Additionally, we identified a trend that children had greater success going to bed
with fewer days napping. A possible explanation for these findings is that napping dissipates
sleep pressure mid-day, and thus, results in less propensity to sleep at bedtime; however,
individual differences in the rise time constants of the homeostatic process exist. These data
provide a platform for future analyses, which will include objective sleep measures (i.e.
actigraphy, rise time constants) and the addition of subjects using more sophisticated
analytic strategies (i.e. mixed model) who did not complete assessments each year.
Acknowledgments: Research support from NIH RO1-MH086566 to MKL.
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SLEEP SPINDLE DECLINE IN AGING AND ITS RELATION TO RESTING-STATE
THALAMOCORTICAL CONNECTIVITY - PRELIMINARY FINDINGS

D. Dudysova!?, E. Kozakoval3, E. Bakstein!, E. Saifutdinoval#, B.A. Mander®, K. Jank(2, M.
Klikoval-?, E. Miletinoval?, A. Bartos!?, J. Kopfivoval?

!National Institute of Mental Health, Klecany, 2Charles University in Prague, 3rd Faculty of
Medicine, 3Faculty of Arts, Department of Psychology, Charles University, “Czech Technical
University in Prague, Prague, Czech Republic, *Department of Psychiatry and Human
Behavior, School of Medicine, Center for the Neurobiology of Learning and Memory,
University of California, Irvine, Irvine, United States

Introduction: Healthy aging is accompanied by a concurrent decline in sleep spindle
activity and changes in brain structure and function, including altered resting-state
connectivity. Sleep spindles are generated and propagated through interactions between
thalamocortical projections and the thalamic reticular nuclei, or TRN. However, it is unknown
whether thalamocortical connectivity is altered in aging and whether these alterations are
associated with deficits in sleep spindle expression.

Materials and methods: Ten older (age 61-80 years) and 10 younger (age 20-26 years)
volunteers participated in the study. All subjects underwent two overnight polysomnography
sessions (adaptation, experimental night), and a resting-state functional MRI scan following
the second night. For preliminary analyses, we focused a priori on fast spindle density (12-
15 Hz) during NREM sleep, and the connectivity of the thalamus with the cortex during
wakeful rest in the two groups of younger and older subjects.

Results: Average thalamocortical connectivity was not significantly different in older and
younger subjects in our limited sample, yet older subjects had lower average and larger
variance in thalamocortical connectivity. No significant difference was observed in average
fast sleep spindle density across central and parietal EEG channels although there was a
tendency for reduced spindle density in older subjects. Moreover, fast spindle density did not
significantly correlate with average thalamocortical connectivity (Pearson's r = 0.1351, p =
0.5930).

Conclusions: We did not find sufficient evidence for significantly altered sleep spindle
occurrence nor thalamocortical functional connectivity in older subjects. However, increasing
the sample size and studying complex relations with declarative memory outcomes is further
warranted. The results point to the importance of studying sleep and functional brain
changes as impaired sleep spindle generation processes and changes in thalamocortical
connectivity may reflect common pathophysiological mechanisms underlying memory
consolidation processes and long-term memory decline in aging.

Acknowledgements: This work was supported by the Charles University, project GA UK
No. 990217, and from the Ministry of Health of the Czech Republic, grant No. NV18-07-
00272. All rights reserved. This work was also supported by the project “"Sustainability for
the National Institute of Mental Health”, under grant number LO1611, with a financial
support from the Ministry of Education, Youth and Sports of the Czech Republic under the
NPU I program.
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SUBJECTIVE VS. OBJECTIVE SLEEP MEASURES FOR ASSESSING HABITUAL
SLEEP PATTERNS IN THE FIRST YEAR OF LIFE: IMPLICATIONS FOR SLEEP
QUALITY ASSESSMENTS

L.K. Gossé!, F. Wiesemann?, C. Elwell3, E. Jones!

!Centre for Brain and Cognitive Development, Birkbeck, University of London, London,
United Kingdom, *Research & Development, Procter & Gamble, Schwalbach am Taunus,
Germany, 3Department of Medical Physics and Biomedical Engineering, Biomedical Optics
Research Laboratory, University College London, London, United Kingdom

Introduction: Infants sleep 12-18 hours/day during the first year, a time of humerous
developmental milestones. Unsurprisingly, research has highlighted sleep as an important
facilitator of healthy neurocognitive development (Scher, 2008). Reported sleep quality is an
integral part of sleep science, e.g. subjective sleep quality is related to cognitive
performance in older adults (Nebes et al. 2009). Assessing sleep quality in infants is
challenging as infants are unable to report on their sleep quality and subjective parent-
report alone is not reliable (Sadeh, 1996). Actigraphy can be used as an objective measure.
This study examines completion rates and agreement between sleep questionnaires, a sleep
diary and actigraphy in assessing habitual sleep patterns and quality, including sleep
duration, fragmentation and circadian rhythm. Our main objective is to determine the extent
to which subjective sleep measures coincide with each other and with the objective
actigraphy measure, and to consider the implications for neurocognitive development.
Materials and methods: This study is part of a larger longitudinal study (up to 4 study
visits/participant) exploring the relationship between sleep and early neurocognitive
development. For this poster, N=65 (with 140 individual study visits) typically developing
infants were studied (age: 4-14 months). The subjective measures were the Brief Infant
Sleep Questionnaire (BISQ; Sadeh, 2004), the Sleep and Settle Questionnaire (SSQ;
Matthey, 2001) and a 7-days sleep diary and the objective measure was actigraphy (w-
GT3X-BT, ActiGraph Corp.). 1) Completion rates for each measure and 2) agreement (using
correlational analyses and Bland-Altman plots) between measures were investigated.
Systematic differences that might explain agreement/completion or lack thereof were
examined. In a first proof-of-concept step, the agreement within the subjective measures
(SSQ/BISQ) for the above-mentioned sleep variables was investigated.

Study data collection due for completion by February 2019.

Results: To date, results show that parents were more likely to fill out the BISQ (90.48 %
fully completed, 8.57% partially completed) vs. SSQ (73.81% fully completed, 20% partially
completed). Initial examination of subjective sleep measures yielded surprising results. For
example, BISQ and SSQ showed moderate correlations for night time sleep duration (r =.35,
p=.001) and day time sleep duration (r= .3, p=.001). Visual examination of the data
showed no patterns regarding overall sleep duration assessed by SSQ/BISQ. Further
analyses including overall completion and comparison with actigraphy and the sleep diary
will be presented.

Conclusions: This poster shows that different sleep measures for assessing sleep in the first
year of life vary in their agreement and completion rates. Ramifications for sleep quality
assessment and cross-study comparisons as well as the relation of sleep quality and
neurocognitive development will be discussed.

Acknowledgements: This project received funding from the European Union's HORIZON
2020 Research and Innovation Programme under the Marie Sklodowska-Curie Grant
Agreement No 721895. The study was conducted at Procter & Gamble German Innovation
Center in Schwalbach, Germany.
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CHECKING-IN: WHAT FACTORS PREDICT PARENTS VISITING THEIR
INFANTS DURING THE NIGHT?

M. Gradisar!, M. Kahn?, N. Barnett?, T. Ivry?, A. Glazer?
'Flinders University, Adelaide, Australia, ?Nanit, New York, United States

Introduction: Parents play a key role in the development of infant sleep. Infants of parents
who report more active involvement in settling their infant to sleep have been shown to
present more sleep-related problems compared to infants of parents who are less involved
at night-time. However, associations between infant factors such as age and gender, and
these critical parental behaviours, have received only limited research attention.
Furthermore, assessment of parents' involvement in their infants' sleep process has
predominantly relied on self-reports, which are subject to reporting bias, especially given
that these behaviours occur during the night. Using novel computer vision technology, this
study objectively assessed the number of nocturnal parental visitations to evaluate whether
infant age and gender interact to predict parental night-time involvement in a large sample
of infants.

Materials and methods: Participants were 622 families (52% infant boys; Mage=38.2
weeks, SD=19.9, range= 10-142 weeks). Parental nocturnal check-ins and infant sleep
quality were objectively and naturalistically measured using the Nanit camera system, and
automatically analysed using its computer vision algorithm. Metrics were averaged for each
infant across 14 consecutive nights.

Results: Younger infants (B=-0.26, p< 0.001) and infants with lower sleep quality (B=-
0.37, p< 0.001) were more frequently visited by parents during the sleep period (overall
model fit was R?=0.25). Infant gender did not predict parental check-ins, however the
gender-by-age interaction effect was significant (=0.20, p=0.004). While controlling for
infant sleep quality, check-ins were more frequent with boys compared to girls at younger
ages, but this pattern was reversed at ~10 months of age, after which the number of
parental visits for girls was greater than its equivalent for boys.

Conclusions: Parental night-time check-ins were more frequent for younger infants, as well
as for infants with poorer sleep quality, providing objective evidence for the link between
parental involvement and deficient infant sleep. Additionally, a different developmental
progression emerged for girls compared to boys as a function of age. Whereas parents
checked-in with infant boys more often than girls earlier in development, check-ins were
more frequent for girls compared to boys later in development. This effect was significant
despite evidence for superior sleep quality in girls compared to boys throughout infancy. The
sharper decline in parental involvement with boys may reflect specific gender-related
cognitions and expectations (i.e., higher expected independence from boys, as opposed to
greater tolerance for dependence in girls), that are progressively activated throughout
development. These associations should be further examined in longitudinal investigations,
to broaden our understanding of parental behaviours that are implicated in increased risk for
infant sleep-related problems.

Acknowledgements: This study was supported by Nanit, New York, USA
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ASSOCIATIONS BETWEEN MIDLIFE POLYSOMNOGRAPHY-MEASURED SLEEP
QUALITY AND 12-YEAR CHANGE IN COGNITIVE FUNCTION IN THE
WISCONSIN SLEEP COHORT STUDY

E.W. Hagen, L.A. Ravelo, P.E. Peppard
Population Health Sciences, University of Wisconsin-Madison, Madison, United States

Introduction: Experimental literature is consistent in showing acute effects of poorer sleep
quality on worse cognitive function the following day. Much less is known about how sleep
quality during midlife may be related to cognitive function trajectories over time. The
objective of this study was to investigate associations between baseline sleep quality
measured in mid-adulthood and 12-year change in cognitive functioning.

Materials and methods: A subset of Wisconsin Sleep Cohort (n=362, 40% female, mean
[range] age at baseline=51[30-71] years) completed in-laboratory protocols at approximate
12-year intervals that included overnight polysomnography (PSG), a cognitive test battery,
and questionnaires about sleep and health. Linear regression models were used to estimate
associations between baseline measures of sleep quality and 12-year changes (range 10-14
years, mean(SD) 12.2(0.9) years) in cognitive functioning. PSG-measured sleep variables
included sleep efficiency and the percentage of sleep time spent in N3 and REM sleep. The
cognitive test battery included the Trails B test (seconds, shorter is better), Symbol-Digit
Modalities (seconds, shorter is better), Oral Word Fluency (words identified, more is better),
Grooved Pegboard (seconds, shorter is better), Digit Cancellation (more digits is better) and
the Auditory Verbal Learning Tests (words recalled, more is better). The test battery covered
several domains of cognitive functioning, including executive functioning, verbal fluency,
attention, task switching, motor skills and speed, memory, learning, psychomotor function,
and eye-hand coordination. Models were adjusted for sex, age, apnea-hypopnea index
(AHI), CPAP use, BMI, education, alcohol consumption, smoking status, cardiovascular
disease, depression, diabetes, and circadian preference. We also tested whether circadian
preference modified associations between sleep quality and cognitive change.

Results: Ten-percent less time spent in N3 sleep at baseline was associated with a one-
point lower AVLT learning score (p=0.02) 12 years later, and 10% more time spent in REM
sleep at baseline was associated with about a 1-point lower AVLT learning score (p=0.1).
Greater sleep efficiency at baseline was associated with better scores on both the Trails B
and the Oral Word Fluency (10% higher sleep efficiency was associated with a 4.4-point
lower (better, p=0.1) score on the Trails test and a 0.9-point lower (better, p=0.04) score
on the Oral Word Fluency) at 12-year follow-up. Baseline sleep quality was not associated
with changes in the other cognitive tests, and circadian preference did not significantly
modify the associations between sleep quality measures and cognitive change.
Conclusions: Better baseline sleep quality is associated with less decline in cognitive
functioning after 12 years of follow-up, especially in the domains of memory and learning
(AVLT), executive function (Trails B and Oral Word Fluency), and motor skills and attention
(Trails B). Better midlife sleep quality may help protect against greater cognitive decline in
older adulthood.

Acknowledgements: This work was supported by United States National Institutes of
Health grants RO1AG058680, RO1HL62252, 1R01AG036838 and 1UL1RR025011.
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NOVEL WORD LEARNING AND LEXICAL INTEGRATION IN MILD COGNITIVE
IMPAIRMENT: ROLE OF SPINDLES AND SLOW WAVE ACTIVITY IN
OVERNIGHT CONSOLIDATION.

C. Haroutonian®?, L. Grummitt2, R.R. Grunstein?34, A.L. D'Rozario'?3, S.L. Naismith!
lUniversity of Sydney, School of Psychology, Brain and Mind Centre and Charles Perkins
Centre, 2CIRUS, Centre for Sleep and Chronobiology, Woolcock Institute of Medical
Research, 3Central Clinical School, University of Sydney, “Department of Respiratory and
Sleep Medicine, Royal Prince Alfred Hospital, Sydney, Australia

Introduction: The quantity and quality of sleep changes with older age. Changes in sleep
neural oscillations measured using electroencephalography (EEG) also occur with aging.
These changes are pronounced in those 'at-risk' of dementia and with Alzheimer's disease
(AD). Disruption to key non-rapid eye movement (NREM) sleep neural oscillations involved
in overnight consolidation such as slow wave activity (SWA) and spindles in NREM sleep may
underlie accelerated cognitive decline and progression to AD. We examined the associations
between NREM sleep EEG measures and performance on a lexical decision task (LDT) in
older adults with and without mild cognitive impairment (MCI).

Materials and methods: Fifty-three older adults with amnestic MCI (n=14), non-amnestic
MCI (n=20) and healthy controls (n=19) (62% female, M67 years) underwent
comprehensive medical, neuropsychological assessment and an in-lab overnight
polysomnography. The LDT, a test capturing learning and encoding of real words and non-
words, was administered 1-2hrs before sleep and 1hr after waking. Average reaction times
(RT) of target (primed) words (target words morning RT/target words evening RT) and
control (non-primed) words (control words morning RT score/control words evening RT
score) were calculated. Power spectral analysis was performed on EEG recorded at F4-M1
and C4-M1 electrode sites to compute absolute delta power (0.5-4.5 Hz) during NREM sleep,
sigma power (12-15 Hz) during N2, slow (11-13 Hz) and fast (13-15 Hz) spindle density in
N2 (spindles per min) using a validated automated spindle detection algorithm. Spearman's
correlations were used to examine the relationship between sleep EEG and RT on the LDT.

Results: There were no significant group differences in target words and control words
between the three groups (F=.772, p=.467; F=.166, p=.847). NREM delta power was
positively associated with target words RT (C4: rho=.693, p=.009) and control words RT
(C4: rho=.599, p=.031) in the aMCI group but not in the naMCI or control group. N2 sigma
power was positively associated with control words RT in the control group (F4: rho=.644,
p=.007; C4: rho=.700, p=.004). Fast spindle density was positively associated with control
words RT (F4: rho=.770, p=.009) in aMCI group but not in the naMCI or control group.

Conclusions: These findings suggest that changes in microarchitecture during NREM sleep
are associated with overnight consolidation of primed and non-primed words. Delta power,
and fast spindle density in N2 are associated with superior lexical integration in aMCI, and
sigma power in N2 associated with superior lexical integration in controls. Future studies
may look to examine other clinical characteristics in order to delineate which groups of 'at-
risk' older adults show the greatest impairment in sleep microarchitecture and in turn novel
word learning and lexical integration. Deficits in these oscillations may be potential
therapeutic targets for cognitive impairment in aging.
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SLEEP AND CIRCADIAN RHYTHM ALTERATIONS IN OLDER PEOPLE WITH
DEPRESSION

C. Hoyos'?3, C. Gordon?#, Z. Terpening!>, L. Norrie®, S. Lewis?, I. Hickie!, S. Naismith'3
'Healthy Brain Ageing Program, Brain & Mind Centre, NSW Australia, University of Sydney,
Sydney, *Centre for Sleep and Chronobiology, Woolcock Institute of Medical Research,
Glebe, 3School of Psychology, 4Sydney Nursing School, The University of Sydney, NSW,
Australia, University of Sydney, >Faculty of Medicine, University of New South Wales,
Sydney, St Vincent's Hospital Older People's Mental Health Service,, Darlinghurst, Australia

Introduction: Depression in older people occurs commonly and is associated with
underlying brain change and progression to dementia. While sleep disturbance is commonly
documented in those with lifetime depression, it is unclear whether circadian misalignment
also exists.

Materials and methods: Thirty-four older people meeting DSM-1V criteria for lifetime
major depression (mean age = 63.9 years), and 30 healthy controls (mean age = 65.7
years) underwent a 3-night protocol including dim light melatonin onset (DLMO) assessment
and overnight polysomnography (PSG). DLMO and phase angle of entrainment were
computed.

Results: Participants with depression had a significantly longer phase angle of entrainment
than controls (6.82h+1.45 vs. 5.87h+1.60, p=0.02, Cohens-d=0.62). There was a small to
moderate yet non-significant difference in DLMO times, with those with depression having an
earlier DLMO of 34+27 minutes (20:36+1:48 vs. 21:10+1:48, p=0.22, Cohens-d=0.32).
Sleep latency and latency to rapid eye movement sleep were greater in those with
depression compared to controls (all p< 0.05).

Conclusions: In older people with lifetime major depression and mild residual symptoms,
both circadian misalignment and sleep disturbance are evident. These changes warrant
evaluation and treatment even when symptoms are remitted particularly since sleep-wake
disturbance is associated with cognitive decline, treatment responsiveness, depression
recurrence and dementia.

Acknowledgements: The authors wish to thank the participants for their involvement in
the study. This work was supported by a National Health and Medical Research Council
Project Grant (NHMRC, No. 632689) and a NHMRC Australia Fellowship to Professor Ian
Hickie
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RELATIONSHIP BETWEEN SLEEP AND HEALTH-RELATED FACTOR IN
ADOLESCENTS

K.J. Hwang?, Y.J. Jun?, W.-C. Shin!
'Kyung Hee University, Seoul, 2Catholic University of Korea, Daejeon St. Mary's Hospital,
Daejeon, Korea, Republic of

Background: Insufficient sleep among adolescents is common and has adverse health and
behavior consequences. The purpose of this study is to determine whether physical activity,
afterschool behavior, and nutrition are associated with sleep.

Methods: Total of 1864 students, 8 middle schools (7-9th grade) were recruited. All
students conducted self-reported questionnaires assessing regarding usual sleep/wake
patterns over the previous 2 weeks, daytime function, physical activity, afterschool behavior
and dietary factor. Students were divided by gender.

Results: A total of 1634 students (53.3% male, mean age 13.36%+1.03) completed the
survey. For both gender, the shorter sleep duration on school days (SD), the later bedtime
was found to be on both school days and weekends. Shorter sleeper also reported more
daytime sleepiness. Among boy, SD was positively associated with frequency and duration of
both moderate and vigorous physical activity, but not significant. For both gender, SD was
negatively associated with weekly internet use, but not significant. There are no association
between SD and dietary factor.

Conclusions: These findings suggest that sleep duration of adolescent is positively related
to physical activity, especially in boys. Sufficient sleep is recommended to adolescent for
health benefits, yet more research is needed to understand if sufficient sleep should be
recommended for improving health-related factor.
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CAN SLEEP QUALITY PREDICT LOW BACK PAIN INTENSITY OVER TIME? A
LONGITUDINAL STUDY WITH OLDER ADULTS

P. Kalil Morelhao?!, R. Zambelli Pinto?, C. Gobbi3, M. Rodrigues Franco*, C. Frange>, T.
Damato3, G. Grande3, D. Christofaro3, S. Tufik!, M. Andersen?

Psychobiology, Universidade Federal de Sao Paulo, Sdo Paulo, 2Physical Therapy,
Universidade Federal de Minas Gerais, Belo Horizonte, 3Physical Therapy, Universidade
Estadual Paulista Julio de Mesquita Filho, Presidente Prudente, *Physical Therapy, Centro
Universitario UNA, Belo Horizonte, °Neurology and Neurosurgery, Universidade Federal de
Sao Paulo, Sao Paulo, Brazil

Introduction: Sleep disorders and low back pain are health conditions that impact the
quality of life of the older population. However, it is not yet knowing if the poor sleep can be
predicting low back pain over time in the older population. This study aimed to investigate
whether sleep quality predicts pain intensity in the elderly population with low back pain.
Materials and methods: Participants were interviewed firstly at home and after 6 months,
a follow-up data collection was done by phone. Only individuals over 60 years old and who
had good cognition were included. Multivariable linear regression analyses were conducted
to analyze the associations between low back pain and sleep quality, measured by the
Numerical Scale of Pain and the Pittsburg Sleep Quality Index, respectively. The analysis
was adjusted for the following covariables: age, gender, BMI, educational level, individual
income, mental state, depression, alcohol consumption, smoking habits, comorbidities,
diurnal sleepiness and disability.

Results: A total of 2015 older adults with low back pain were followed. The women
percentage was 77%, the mean age [standard deviation] was 70.9 [7.4] and the mean BMI
was 28.14 [5.02]. The final regression model showed that sleep quality predicts the intensity
of low back pain in a 6-month follow-up (B = 0.14 95% CI 0.02 to 0.26).

Conclusions: The results suggest that older adults with poor sleep quality in the baseline
evaluation may have high rates of low back pain in the future. This highlights the need for
sleep quality assessment in clinical practice as this may adversely affect the intensity of pain
over time.

Acknowledgements: The study was supported by Associagdo Fundo de Incentivo a
Pesquisa (AFIP) and Coordenacdo de Aperfeicoamente de Nivel Superior (CAPES). ST and
MLA also received support from Conselho Nacional de Desenvolvimento Cientifico e
Tecnoldgico (CNPq).
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DIFFERENCE OF LONGITUDINAL SLEEP BEHAVIOR CHANGE BY GENDER IN
THE MIDDLE AGE: THE KOREAN GENOME AND EPIDEMIOLOGY STUDY
(KOGES)

H.J. Kim!, R.E. Kim?%3, S. Kim?, S.A. Kim?, S.E. Kim?!, S.K. Lee?, H.W. Lee!, C. Shin%4
!Neurology and Medical Science, Ewha Womans University School of Medicine and Ewha
Medical Research Institute, Seoul, ?Institute of Human Genomic Study, College of Medicine,
Korea University, Ansan, Korea, Republic of, 3Psychiatry, University of Iowa, Iowa City,
United States, “Division of Pulmonary, Sleep and Critical Care Medicine, Department of
Internal Medicine, Korea University Ansan Hospital, Ansan, Korea, Republic of

Introduction: Sleep profiles gradually change over a lifetime and have intrinsically different
characteristics between men and women. However, not much study addressed the gender
difference of longitudinal change of sleep behavior, especially in the representative sample
of population on the beginning of aging process.

Materials and methods: We analyzed 2640 subjects (mean 49.77 + 6.81 years old, 50.6%
women) of the Korean Genome and Epidemiology Study (KoGES) participants, who
completed both baseline and follow-up sleep surveys (mean interval 12.00 + 0.16 years).
Multivariable regression analysis was performed to examine the associations of age and
gender on longitudinal sleep change.

Results: Women reported significantly poor sleep quality from the baseline, and the degree
of deterioration was also more severe as measured by Pittsburgh Sleep Quality Index (PSQI)
(p < 0.001). The sleep quantity trajectories were severe in women significantly - more
significantly decreased sleep duration (SD), sleep efficiency (SE) and increased sleep latency
(SL) (p < 0.001), however, the overall phase advance was more evident in men measured
by Mid-Sleep on Free days Corrected for Sleep deficits during weekdays (MSFsc) (p < 0.001)
in this age group. The most significant age effect on the deterioration of the sleep quality
and quantity parameters was observed in men s 40s (ATIB, p = 0.029) and women s 50s
(APSQI, p = 0.005; ASD, p = 0.008; ASE, p = 0.017). However, the sleep phase parameter
exhibited the most substantial advancement in both men and women “s 40s. The effect of
gender on the baseline value and the deterioration of SL was significant (p = 0.003 and p <
0.001, respectively), but the effect on age was not apparent. Interestingly, women in
menopause exhibited significant longer SL compared to pre-menopause women regardless
of age at the baseline; and women who experienced the peri-menopause process tended to
have more SL deterioration than women who did not, although they were not statistically
significant (B = 1.698, p = 0.640).

Conclusions: In both genders, increasing age was associated with more inferior sleep
quantity and quality in addition to the phase advancement but with different degree and
timing of trajectories. The sleep amount deterioration is become worse along with aging,
which is possibly completed at an even more earlier age in women, but the overall phase
advancement is most evident under the age of 50 in both gender.

Acknowledgements: This study was supported by a grant of Korean Centers for Disease
Control and Prevention, Korean Ministry for Health and Welfare [Grant 2005-E71001-00,
2006-E71005-00, 2011-E71004-00, 2012-E71005-00, 2013-E71005-00, and 2014-E71003-
00]
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SLEEP STATUS DURING PREGNANCY AND THE APPROPRIATE MOMENT OF
SCREENING

K.T. Kim?, J.G. Bae?, S.H. Jung?, Y.W. Cho?
!Neurology, 2Department of Obstetrics and Gynecology, Keimyung University Dongsan
Medical Center, Daegu, Korea, Republic of

Introduction: For many pregnant women, pregnancy-related sleep disturbances arise as
pregnancy progresses. Thus, the change of the sleep problems across pregnancy is of
interest. However, there have been few longitudinal surveillance of sleep problem during
pregnancy in Korea. The aim of this study was to examine the longitudinal sleep status
during pregnancy, and to identify the appropriate moment of screening test for sleep
disturbance.

Materials and methods: This study is a prospective multicenter study including clinic of
obstetrics a university hospital, a general hospital and two regional public health care
centers (public institution), and performed from September 2017 to December 2018.
Pregnant women filled out a series of questionnaire including the Pittsburgh Sleep Quality
Index (PSQI), the Insomnia Severity Index (ISI), the Epworth Sleepiness Scale (ESS), the
STOP, and the short-form 36 (SF-36) once a month.

Results: This is a longitudinal study of 83 pregnant women's sleep and mood status. Body
mass index, ISI and BAI were gradually increased through the three trimesters. The mean
age was 33.11+3.99. Their body mass index and ISI, ESS, PSQI, BDI, BAI gradually
increased; and SF-36 gradually decreased through the three trimesters. There was
statistically significant difference of ISI between fifth and ninth month (6.62+3.59 vs.
9.45+5.68, p< 0.001), of ESS between seventh and ninth month (5.27+3.19 vs. 7.22+3.77,
p< 0.001), of PSQI between fifth and ninth month (6.81+2.82 vs. 8.88+3.62, p< 0.001),
and of SF-36 between sixth and ninth month (66.64+17.54 vs. 60.57+17.66, p=0.009).
There was no patient with high risk of sleep apnea in STOP, and no significant difference of
BAI neither BDI during pregnancy.

Conclusions: We need to pay attention to the quality of sleep as well as life during
preghancy. Pregnant women are complaining more sleep problems including insomnia,
excessive daytime sleepiness, and poor sleep quality as their pregnancy period continues.
Screening of sleep disorder after 5th or 6th month of pregnancy may be considered.
Acknowledgements: This work was supported by the National Research Foundation of
Korea grant funded by the Korean government (Ministry of Science and ICT) (No.
2017R1C1B5076728)
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SHORT SLEEP PUPILS IN JAPAN: CURRENT STATUS AND ASSOCIATED
FACTORS

J. Kohyama
Tokyo Bay Urayasu Ichikawa Medical Center, Urayasu, Japan

Background: Several recommendations of sleep duration have been published for
adolescents to secure their healthy lives. This study aimed to compare the sleep duration of
middle and high school pupils in Japan with these recommendations and to know the factors
associated with their sleep duration.

Methods: A total of 1766 completed questionnaires were obtained from grades 7 to 12
pupils in Japan. Queries included issues on sleeping, eating, defecation, physical activity,
screen time, after-school activity, body mass index, and self-reported academic
performance. On self-reported academic performance, pupils were asked to select their
overall academic performance from the following four choices; very good, good, not good,
poor.

Results: The mean sleep duration of school nights did not reach the lowest level of former
recommendations in all grades. By means of multiple linear regression analysis, significantly
predictable regression formulae for sleep duration of both school nights (adjusted R2 =
0.2046, F = 38.84, p < 0.001) and non-school nights (adjusted R2 = 0.093, F = 16.15, p <
0.001) were obtained. For both school and non-school nights, grade (standardised partial
regression coefficient (B); -0.321 for school days and -0.176 for non-school days), after-
school activity (B; -0.100 for school days and -0.142 for non-school days) and school day
screen time (B; -0.097 for school days and -0.092 for non-school days) showed significant
associations with sleep duration. Self-reported academic performance was not associated
with sleep duration of both school and non-school nights. According to the multiple
comparison test, the mean school nights' sleep duration of pupils who scored themselves as
“poor” was significantly shorter than that of pupils who scored themselves as “good”.
Conclusions: The mean school nights' sleep duration did not reach the former lowest
recommendation levels in all grades. After-school activity and school day screen time were
associated with sleep duration.
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THE ASSOCIATION BETWEEN REM SLEEP AND MORTALITY IN THE MROS
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Introduction: Sleep disorders and sleep dysregulation have been associated with several
systemic and brain-based diseases, including cardiovascular disease, type 2 diabetes,
dementia, and major depressive disorder. Additionally, sleep disorders and sleep
characteristics (e.g. sleep duration) have been linked to higher risk of mortality. Despite the
emerging evidence of a sleep-mortality association, associations of sleep architecture with
mortality are not well understood. For instance, it's plausible that rapid eye movement
(REM) is associated with adverse health outcomes. After all, REM has been linked with
multiple aspects of mental and physical health and REM sleep is the first stage to rebound
after total sleep deprivation. We hypothesize that reduced REM sleep will be associated with
increased mortality risk.

Materials and methods: The Outcomes of Sleep Disorders in Older Men (MrOS) Sleep
Study is a population-based, longitudinal study of 2,675 community-dwelling older men who
underwent in-home polysomnography at study enrollment. Cox proportional hazards
regression models were used to evaluate the association between percent REM and mortality
rate. A core set of covariates were selected a priori based on clinical experience to include in
the multivariate models. Additional covariates commonly associated with sleep architecture
were evaluated using a 6-fold cross validation, forward step-wise feature selection algorithm
to obtain the best candidate final regression models. A threshold effect was suspected based
on Kaplan-Meier curves, so separate models were run with percent REM as a binary variable
with 15% as the cut point. Several sensitivity analyses were performed to rule out
alternative explanations for the findings. Data from the Wisconsin Sleep Cohort (WSC) were
used to replicate the findings.

Results: The mean age in the MrOS sample was 76.3 years (SD=5.51) and the median
follow up time was 12.1 years. There was a 13% higher mortality rate for every 5%
reduction in REM sleep (hazard ratio [HR]= =1.13, 95% CI, 1.08-1.19) after adjusting for
multiple demographic, sleep and health covariates, including study site, age at sleep visit,
race, education, medication use, smoking status, caffeine intake, respiratory disturbance
index, and actigraphy measures. The association was also present for cardiovascular
disease-related mortality (CVD) (HR=1.18, 95% CI, 1.09-1.28), cancer related mortality
(HR=1.14, 95% CI, 1.03-1.26), and non-cardiovascular, non-cancer related mortality
(HR=1.19, 95% CI, 1.10-1.28). The WSC included 45.7% women and the mean age of the
1,388 individuals included was 51.5 (SD=8.5); the median follow up time was 20.8 years.
The effect size for 5% reduction in REM on risk of all-cause mortality was similar in this
cohort despite the younger age, inclusion of women, and longer follow-up period (HR=1.22,
95% CI, 1.07-1.39).

Conclusions: We found a negative association between percentage of REM sleep and all-
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cause mortality in two independent cohorts. These robust findings held up across different
causes of death and sensitivity analyses.

Acknowledgements: The National Heart, Lung, and Blood Institute (NHLBI) provides
funding for the MrOS Sleep ancillary study "Outcomes of Sleep Disorders in Older Men"
under the following grant numbers: R0O1 HL071194, R0O1 HL0O70848, R01 HL070847, RO1
HLO70842, RO1 HL0O70841, RO1 HL0O70837, R0O1 HL0O70838, and RO1 HL0O70839.
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SLEEP STATUS DURING PREGNANCY: A MULTICENTER STUDY IN KOREA

J.-S. Lee, Y.W. Cho, K.T. Kim
Neurology, Keimyung University Dongsan Medical Center, Daegu, Korea, Republic of

Introduction: For many pregnant women, pregnancy-related sleep disturbances arise as
pregnancy progresses. Thus, the change of the sleep problems across pregnancy is of
interest. However, there have been few surveillance of sleep problem during pregnancy in
Korea. The aim of this study was to examine whether sleep problems and sleep quality
increase or degenerate during pregnancy.

Materials and methods: This is a multicenter study including a university hospital, a
general hospital, and a regional public health care center. From July 2017 to October 2018,
all pregnant women visiting clinic of obstetrics in the university hospital, or the primary
health care center were asked to fill out a series of questionnaire including the Pittsburgh
Sleep Quality Index (PSQI), Insomnia Severity Index (ISI), Epworth Sleepiness Scale (ESS),
and STOPBANG. All patients received questionnaire only once at the initial visit, and patients
who participated more than once were excluded.

Results: A total of 295 pregnant women's sleep and mood status were estimated. There
were 30, 155, and 110 subjects in 1st, 2nd, and 3rd trimester, respectively. There is no
significant difference in age (33.30+3.48, 33.49+3.91, and 33.49+4.11, respectively,
p=0.957); but body mass index (22.46+4.21, 24.26+3.96, and 26.71+4.27, respectively,
p< 0.001), and ISI (6.63+4.06, 7.68+4.50, and 9.54+5.61, respectively, p< 0.002) were
gradually increased. There were significant degenerations of BMI, ISI, ESS, and PSQI from
the second trimester of pregnancy to the third.There are 1 (3.3%), 6 (3.9%) and 16
(14.5%) subjects in 1st, 2nd and 3rd trimester showed clinically significant ISI (=15.5). It
suggests that the prevalence of insomnia increases as pregnancy continues. There are 1
(3.3%), 13 (8.4%), and 30 (27.3%) subjects in 1st, 2nd and 3rd trimester showed ESS
above 10.5. There are 9 (30%), 62(40%), and 59 (53.6%) subjects in 1st, 2nd and 3rd
trimester showed PSQI above 8.5. There was no subjects of suspected sleep breathing
disorders (3 or more in STOPBANG).

Conclusions: This study suggests that significant excessive daytime sleepiness increases
progressively, and that progressive worsening of sleep quality during pregnancy.
Acknowledgements: None
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Introduction: Obesity is an important cardiometabolic risk factor among elderly population
because it is associated with many life threatening diseases. Previous studies suggested that
sleep duration was associated with obesity, but most of these studies were focusing on
younger adults. Numerous studies showed that elderly people generally had poorer sleep
patterns than those of younger adults, as elderly had poorer sleep quality but with earlier
bedtime. It remains lack of knowledge if poor sleep patterns increase obesity among elderly
population. Thus, this study aimed to examine the association of sleep duration and bed
time with body fat percentage (fat%), waist circumference (WC) and BMI among Hong Kong
Chinese elderly.

Materials and methods: We recruited 208 adults who were aged 65 or above during April -
September 2018. We used a standardized questionnaire to collect participant's information
on habitual sleep patterns and other variables. During the recruitment interview, we also
measured their anthropometric parameters including height, weight, WC and fat% in their
light cloth. Obesity was defined as BMI> 25, WC >88 in women and >102 in men.We used R
program version 3.5.1 to analyze our data. Multiple linear regression, multivariate logistic
regression and multinomial logistic regression were used to calculate the association of sleep
duration and bed time with fat%, WC and BMI respectively.

Results: On average, participants went to bed at 22:12 and slept for 7.82+1.23 hours. The
mean of bedtime shifted from 22:26 in younger elderly (< 70 years old) to 21:49 in older
elderly (>80 years old). Compared to the category “habitually slept 7-9 hours per day”,
elderly who slept < 7 hours tended to have higher WC (adjusted odds ratio (AOR)=2.50,
95% confidence interval (95%CI) = 0.91-6.99) after adjusting their age, sex, BMI. Elderly
who slept >9 hours have higher fat% (adjusted B = 1.95; p = 0.04), but the association
became attenuated with borderline significance (adjusted B = 1.76; p = 0.07) after further
adjusting for educational attainment, income per capital, total minutes spent on vigorous
and moderate physical activities, and red meat consumption. Compared with those who
went to bed at 22:00 - 23:00, elderly who slept earlier was associated with higher WC
(AOR=4.59, 95%CI=1.71-13.46), and elderly who slept later was associated with higher
fat% (adjusted B = 1.79; p = 0.06) after adjusting the possible confounders. However,
there were no significant associations of sleep duration or bed time with BMI.

Conclusions: Our study suggested that poor sleep patterns including sleep < 7 hours, >9
hours, and both early and late bedtime were associated with increased fat% and WC among
Hong Kong elderlies. If these associations were confirmed prospectively, healthy sleep via
means of intervention would be a way to control of the obesity epidemics among elderly.
Acknowledgements: The authors would like to thank Hiu Man TSOI, Ho Ling KWOK and Ka
Yin LAM for their assistance in participants' recruitment preparation and data collection.
Special thanks to Kitty SIN, Karen YIU, CHAI Man Hon, LO Kin Hei, Dan SHUM, Yue Hon
WONG for site arrangement.
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Introduction: Recent studies have suggested that obstructive sleep apnea (OSA) is a risk
factor for cognitive deficits in cognitively healthy older adults. However, whether this
association exists in older adults who present abnormal cognitive decline is unknown. This
study aims at characterizing the relationship between risk of OSA and episodic memory in
subjects with and without abnormal cognitive decline. To achieve this goal, we used the
Quebec Consortium for Early Identification of Alzheimer's Disease cohort that includes
subgroups of cognitively healthy older adults, those with mild cognitive impairment and with
dementia of Alzheimer's type.

Materials and methods: 271 participants underwent a comprehensive neuropsychological
and a medical assessment for mild cognitive impairment and dementia of Alzheimer's type
diagnosis. 158 cognitively healthy older adults (72 + 5 years), 82 participants with mild
cognitive impairment (76 + 6 years) and 31 participants with dementia of Alzheimer's type
(77 £ 7 years) matched for education levels were included in the present study. Risk of OSA
was determined by using the validated STOP-BANG questionnaire which is scored on eight
points; high scores indicating a higher risk of OSA. This scoring algorithm combines eight
predicting factors for OSA: Snoring; daytime Tiredness; Observed apnea; high blood
Pressure; Body mass index; Age; Neck circumference and Gender (here, sex). We used Rey
Auditory Verbal Learning Test (RAVLT) immediate and delayed recall scores as a measure of
episodic memory. Correlation analyses were performed between STOP-BANG and RAVLT
scores in the three subgroups separately.

Results: The cognitively healthy subgroup was younger (p < 0.001) and included more
women (p = 0.003) than the other groups. Scores on the STOP-BANG did not differ between
groups (p > 0.05). We found a negative relationship between STOP-BANG and RAVLT
immediate (r = -0.300; p < 0.001) and delayed (r = -0.235; p = 0.003) recalls in
cognitively healthy participants. More specifically, higher risk of OSA was associated with
poorer memory recalls in this subgroup. However, these correlations were not observed in
participants with mild cognitive impairment (immediate recall: r = -0.114, p = 0.308;
delayed recall: r = -0.127, p = 0.253) or with dementia of Alzheimer's type (immediate
recall: r = 0.021, p = 0.912; delayed recall: r = -0.225, p = 0.241).

Conclusions: The association between higher risk of OSA and poorer memory performance
was only observed in cognitively healthy older adults, but not in those presenting mild
cognitive impairment or dementia of Alzheimer's type. Our results suggest that when
possible neurodegenerative processes are ongoing, OSA does not worsen cognitive deficits.
Whether OSA-related memory difficulties among cognitively healthy adults predict further
cognitive decline needs to be investigated longitudinally. Moreover, whether OSA treatment
has different effects on memory performance depending on the stage of cognitive decline
needs further attention.
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Introduction: Circadian rhythm disruptions are common in older adults, especially in those
with neurodegenerative diseases, including Parkinson's disease (PD). Preliminary evidence
suggested that disruptions in circadian rhythm activities could also precede PD, but there is
a lack of longitudinal studies to address this relationship.

Materials and methods: We examined rest-activity rhythms in 2930 community-dwelling
older men (mean age 76.3 * 5.5 years) without PD and followed them for incident PD over
the next 11 years. We used wrist actigraphy to measure a range of activity rhythm
parameters, including amplitude, mesor, robustness and acrophase, as well as nighttime
sleep duration and efficiency. Incident PD cases were defined as either physician-diagnosed
PD or PD medication use at each follow-up visit. We used multivariable logistic regression to
examine the longitudinal relationship between rest-activity rhythms and risk of incident PD
over the follow-up.

Results: We identified 133 incident PD cases over 11 years (mean follow-up: 7.8 years).
After adjustment for age, clinic site, race, education, depressive symptoms, body mass
index, physical activity, benzodiazepine use, alcohol intake, caffeine intake, smoking,
comorbidities and cognitive function, those in the lowest quartile of rhythm amplitude,
mesor or robustness had about double the risk of PD compared to those in the highest
quartiles [Odds ratio (OR), Q1 vs. Q4 = 1.90 (1.10-3.27), 2.03 (1.19, 3.46) and 2.01 (1.16-
3.50), respectively]. The ORs per SD decrement in amplitude, mesor and robustness were
1.41(1.13-1.77), 1.35 (1.08-1.68) and 1.42 (1.14-1.78), respectively. Further adjustment
for nighttime sleep duration and efficiency did not alter the results. The results remained
after introducing a 2-year time lag. Acrophase was not associated with risk of incident PD.
Conclusions: Among older men without PD, those with decreased circadian activity rhythm
amplitude and robustness have increased risk of incident PD over 11 years. Further studies
are needed to determine underlying mechanisms and to explore if interventions aimed at
improving circadian activity rhythms might help reduce the risk of PD in high-risk elders.
Acknowledgements: This work was supported by the National Institute on Aging (NIA),
the National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), the
National Center for Advancing Translational Sciences (NCATS), and NIH Roadmap for Medical
Research under the following grant numbers: U01 AG027810, U0O1 AG042124, UO1
AG042139, UO1 AG042140, UO1 AG042143, UO1 AG042145, U01 AG042168, U01
AR066160, UL1 TR000128, 1K99AG056598-01 [ Y.L.], and K24AG031155 [ K.Y.] ; The
National Heart, Lung, and Blood Institute (NHLBI) provides funding for the MrOS Sleep
ancillary study "Outcomes of Sleep Disorders in Older Men" under the following grant
numbers: RO1 HL071194, RO1 HLO70848, R0O1 HL0O70847, RO1 HL0O70842, R01 HL070841,
R0O1 HLO70837, R0O1 HLO70838, and R0O1 HLO70839. Additional analysis of circadian activity
rhythms and aging is supported by the NIA (R21 AG051380).
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Introduction: Alzheimer's disease (AD) and Mild cognitive impairment (MCI) population
shows important modifications in inflammatory markers, which are implicated in sleep
modulation. Studies on sleep in AD also show important changes in polysomnographic
variables and slow wave sleep (SWS) modifications are also found in subjects with MCI.
Since SWS plays an important role in the consolidation of memory processes, learning and
cerebral plasticity and inflammatory regulation process, understanding the dynamics of sleep
changes in MCI patients, especially during SWS related to the decline of cognitive functions
and inflammatory process, could prove most beneficial.

Materials and methods: Pro-inflammatory cytokine IL-1 and anti-inflammatory cytokine
IL10 were measured in 55 subjects coming in for PSG recording of a complete night sleep
and were distributed in three Sleep groups:

(1) 17 Healthy Controls,

(2) 18 Insomniacs,

(3) 20 MCI.

All subjects were between 60 and 85 years of age. Subjects in the Control group were free
of sleep or cognitive problems. Subjects in the Insomniacs group were categorized according
to their PSQI >7 and ISI >14 scores. Subjects in the MCI group were categorized according
to NIA-AA criteria. For each of the inflammatory markers, two groups were formed by using
a cut-off point to establish a “"High” level group and a “Low” level group. For IL10, the cut-off
point was the median, for IL1, having a lot of subjects with no marker at all, the cut-off
point was established as > 0. For each inflammatory marker, a factorial ANOVA was
conducted to assess the relationship between the two factors (Inflammatory group and
Sleep group) using SWS as a dependent variable.

Results: For IL10, interaction between the two conditions was significant (p < 0,05). In the
Low IL10 condition, amount of SWS minutes tends to steeply augment with the group
alignment (mean[SD]): Controls (11,9[15,3]), Insomniacs (25,5[18,1]), MCI (33,8[11,8]).
Whereas they tend to slightly decrease in the High condition: Controls (19,1[11,2]),
Insomniacs (17,8[15,1]), MCI (15,3[16,8]). For IL1, interaction between the two conditions
was also significant (p < 0,05). Occurring mainly between Controls and Insomniacs, the
trend is however in the opposite direction as it was for IL10. Amount of SWS minutes
decreases sharply with the group alignment in the Low condition (Controls (22,1[8,3]),
Insomniacs (17,1[14,5])), while it increases in the High condition (Controls (10,0[14,8]),
Insomniacs (27,7[18,4])).

Conclusions: The results of both these factorial ANOVAs, showing reversals from opposite
directions, is consequent with the fact that Cytokine IL10 is thought to be an anti-
inflammatory marker, while Cytokine IL1 is considered a pro-inflammatory marker. These
preliminary analysis shows clear indication that there is a complex relationship between
cognitive impairment, sleep and inflammation. If it was to be found that sleep and
inflammation do directly influence each other, we could have a new avenue to understand
and address problems relating to dementia and aging.

Acknowledgements: Consortium of Canadian Centres for Clinical Cognitive Research;

R Core Team (2018). R: A language and environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.
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Introduction: It has often been noted that subjective evaluation of sleep is not
straightforwardly related to sleep parameters. Sleep architecture, and especially sleep
stages, as defined by EEG and categorized by long standing accepted criteria, is however
still believed to be of consequence to one s subjective impression of the rest

gained from sleeping and its ensuing comforting sensation. In older adults, sleep complaints
are frequent and changes in sleep architecture obvious, providing fertile grounds to
investigate the relationship between sleep staging and subjective impression of sleep
quality. A novel approach is proposed by which sleep stages, acting as predictors of an
immediate subjective sleep evaluation, allows for the identification of specific characteristics
relevant to personal assessment of one “s sleep quality.

Materials and methods: Participants were 163 adults with a mean age of 69,4 (SD=6,0)
(38% men, 62% women) selected from the laboratory database. Sleep measures included
objective (one night of polysomnography), subjective (self-report diary) measures and a
number of psychological and sleep questionnaires. In the morning, subjects responded to
the following question: "Overall, my sleep last night was..." (1: Very restless to 5: Very
restful), which was then recoded in a binary grouping variable where values "1" and "2" ,
and values "4" and "5" respectively formed "badSleep" and "goodSleep" groups. Subjects
with middle value "3" from the original database were ignored. A logistic regression was
trained on the entire dataset with percentage of sleep stages as predictors of the binary
grouping variable. The resulting 4 groups (bad/good sleep, well classified and not) were then
used to perform ANOVAs on a number of variables (including sleep stages): Pittsburgh Sleep
Quality Index (PSQI), Insomnia Severity Index (ISI), Apnea/Hypopnea Index/hr (AHI),
Periodic leg movement during sleep/arousal Index/hr (PLMSa), Micro-arousal Index/hr
(MAI), Sleep efficiency (SE), Wake after sleep onset (WASOQO), Sleep onset latency (SOL),
Wakefulness, Stagel, Stage2, Stage3, REMsleep. Since the goal was to form groups across
the dataset, possibly overfitting the data was not deemed detrimental to further analysis
conducted on the same dataset.

Results: The regression allowed to form the following four groups:

1- goodSleep categorized as good (n=41),

2- goodSleep categorized as bad (n=28),

3- badSleep categorized as good (n=29),

4- badSleep categorized as bad (n=65).

Groups 1 and 4 are adequately categorized, groups 2 and 3 are not. ANOVA was significant
for the following variables (p< 0,05): PSQI, ISI, PLMSa, Micro-arousal index/hr, SE, WASO,
Wakefulness, Stagel, Stage2. Moreover, posthoc tests (Tukey) identified the following group
differences (p< 0,05): PSQI, ISI: 1-4, 2-4; PLMSa: 1-4, 2-4; Micro-arousal/hr: 1-4, 3-4; SE,
WASO, Wakefulness: 1-2, 1-4, 2-3, 3-4; Stagel: 1-4.

Conclusions: Although subjective evaluation of sleep quality remains an indirect correlate
of sleep stages, this analysis demonstrates that general subjective sleep evaluations,
immediate subjective sleep assessments and sleep parameters do form a real, although
complex, relational space.

Acknowledgements: R Core Team (2018). R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna, Austria. URL https://www.R-
project.org/.
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Introduction: The National Sleep Foundation recommends 9 to 11 hours of sleep for
school-aged children. Even within this range, some children may be satisfied with their sleep
while others experience dissatisfaction and greater waking deficits on cognition and emotion.
Materials and methods: This study investigated the association between self-reported
sleep duration and satisfaction with self-reported emotion reactivity and regulation in a
sample of 241 Canadian children (Grade 4-9). Participants also reported their development
on the Pubertal Development Scale (PDS) to investigate its role in this relationship, with the
aim to predict those more impacted by poor sleep. A latent class analysis was conducted to
determine different patterns of sleepers in the sample using sleep duration during the week
and weekend, and sleep satisfaction.

Results: Three classes emerged that differed on the extent to which participants reported
feeling “bothered” by their sleep pattern (Satisfied Sleepers (n= 99), Moderately Satisfied
Sleepers (n = 72), Dissatisfied Sleepers (n = 70). There was a significant effect of class
membership on both emotion reactivity (F(2,221) = 9.54, p < .001) and emotion regulation
(F(2,220)= 11.97, p < .001). For emotion reactivity, Dissatisfied Sleepers reported greater
reactivity than both Satisfied Sleepers (t(160) = - 4.554, p < .001) and Moderately Satisfied
Sleepers (t(126) = 2.138, p = .034). For emotion regulation, Moderately Satisfied Sleepers
and Dissatisfied Sleepers reported greater difficulty with emotion regulation than Satisfied
Sleepers (t(155) = -2.995, p = .003; t(160) = -4.707, p < .001). To investigate the
association between sleep satisfaction and pubertal development, PDS score was compared
between classes for girls and boys. In girls, there was a significant effect of class on pubertal
scale score (F(2,103) = 4.284, p = .016). Follow up- analyses revealed Dissatisfied Sleepers
were higher on their degree of pubertal development than Satisfied Sleepers (t(74) = 2.924,
p = .005). To investigate pubertal development as a predictor of individual differences in the
association between sleep and emotion, we conducted correlations of pubertal status by
emotion reactivity and regulation within each class. In the Dissatisfied Sleeper group only,
there was a significant correlation between difficulties with emotion regulation and pubertal
development in girls (r = .422, p = .013), such that being further along in development was
associated with greater emotion regulation difficulties.

Conclusions: Low sleep satisfaction may be a marker of insufficient fulfillment of sleep
need. This study suggested that this discrepancy of sleep need and sleep duration may play
an important role in daytime emotion functioning, and specifically that greater dissatisfaction
is associated with worse emotion functioning. Our results suggest that the discrepancy may
be associated with pubertal development in girls, and that girls who have the combination of
poor sleep satisfaction and are further along in pubertal development have the most
difficulties with emotion regulation. Future research should investigate the role of sex
hormones over development in the relationship between sleep and waking emotion function.
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THE STABILITY OF SLEEP EEG MICROSTRUCTURE AND VIGILANCE
MEASURES ACROSS TWO CONSECUTIVE NIGHTS OF LABORATORY
POLYSOMNOGRAPHY IN COGNITIVELY NORMAL OLDER ADULTS

A.E. Mullins?, A. Parekh?!, B. Castillo!, Z. Roberts!, D.M. Rapoport?, I. Ayappa!, A.W. Varga?,
R. Osorio?
1The Icahn School of Medicine at Mount Sinai, 2NYU Langone, New York, United States

Introduction: The phenomena of a 'first-night effect' (worse sleep) or the 'reverse first-
night' effect (better sleep) has ensured that many sleep research protocols employ multiple
nights' of in-lab polysomnography (PSG), at the cost of increased financial and participant
burden. Although previous investigations in healthy and sleep disordered populations show
high night-to-night variability of PSG macrostructure metrics, it is suggested that there is
considerable stability in EEG microstructure and respiratory measures. Findings relating
NREM EEG microstructure measures to Alzheimer's disease (AD) pathology (tau and B-
amyloid burden) make sleep a potential biomarker of AD risk. Given that variability is always
a major concern, we assessed the night-to-night variability of sleep macro and
microstructure, respiratory and psychomotor vigilance test (PVT) measures in a group of
normal elderly participating in aging and memory studies.

Materials and methods: 39 participants (66+ 6.4 years-old and 72% female) attended 2
consecutive nights PSG and completed a 20-minute morning time PVT. 78 PSGs were scored
according to AASM guidelines for sleep staging and sleep disordered breathing (SDB). Sleep
EEG (Fz, Cz, and Pz derivations) were analyzed in 62 PSGs using a quantitative EEG (qEEG)
automatic algorithm (DETOKS) for detection of NREM microstructure measures: spindle and
K-complex (KC) density and amplitude, relative slow wave activity (SWA), and change in
slow wave activity surrounding KCs (ASWAK)). Differences between night 1 and 2 for total
sleep time (TST), rapid eye movement (REM), slow wave sleep (SWS) and stage 2 (NREM 2)
duration, wake after sleep onset (WASQ), respiratory disturbance indices (RDI), EEG
microstructure and PVT performance measures were assessed using t-tests and Wilcoxon
rank sum tests where appropriate. Intraclass correlations (ICCs) were used to determine
measurement agreement between the two nights for all measures.

Results: There were no significant differences demonstrable between night 1 and 2 for any
PSG macrostructure, SDB, EEG microstructure or PVT measure. NREM 2, TST, WASO, REM
and ASWAK had ICCs between 0.27-0.53. However, ICC's were higher for parietal spindle
density (0.96), frontal KC amplitude and density (0.94 and 0.82), RDI (0.80), frontal SWA
(0.74), and SWS (0.62). There were no significant differences between morning 1 and 2 PVT
performance measures (lapses and mean reaction time (RT), and ICC's were high (Lapses =
0.87, RT = 0.82).

Conclusions: EEG microstructure, SDB and PVT performance measures show good to
excellent intra-individual stability across two consecutive nights of PSG. One night of in-lab
PSG is enough to provide reliable estimates of an individual's sleep microstructure and
vigilance using measures of spindles, KC's, SWA, RDI and PVT.

Acknowledgements: Funding NIH R21AG055002, K24HL109156, RO1AG056682,
RO1AG056531
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DO NAPS IN YOUNG CHILDREN AFFECT NIGHT-TIME SLEEP OUTCOMES? IF
SO, WHEN? AN APPLICATION OF MULTILEVEL MODELLING

A. Newton?!, G. Reid?
Psychology, 2University of Western Ontario, London, Canada

Introduction: Naps among preschool and early-school-age children decline with age.
However, the relation between naps and nighttime-sleep outcomes is not well understood in
young children. Previous studies have demonstrated napping can influence nighttime-sleep
duration. However, the relation between other sleep outcomes is unclear. Further, previous
studies have not accounted for day-to-day variance in naps or nighttime-sleep outcomes.
This study evaluated the influence of naps and other factors on nighttime-sleep duration and
sleep onset latency (SOL) using multilevel modelling (MLM) and the evaluation of cross-level
interactions (i.e., stable factors predicting nighttime-sleep outcomes). Hypotheses: (1) naps
are particularly linked to nighttime-sleep outcomes when children are transitioning from
daily napping; (2) longer nap duration and naps taken later in the day predict poorer
nighttime-sleep outcomes; and (3) the negative relations between nap duration and timing
are stronger with higher sleep problem severity, lower child emotional functioning, and/or
lower parent emotional functioning. This study is among the first to apply MLM to children's
sleep research.

Materials and methods: Parents (N = 279) of 1-10-year-old children from Canada, the
United States, and Australia completed questionnaires (i.e., child sleep problems, emotional
functioning, parent emotional functioning) and a week of sleep diaries on napping and
nighttime-sleep (at least 3/7 days completed). Night-to-night variation and overall sleep
duration and onset latency were evaluated using an MLM-model building approach. These
models were supported by simple t-test analyses comparing napping and non-napping
nights within children who napped frequently (i.e., at least twice in a week, but not daily)
and children who napped only once during the sleep diaries. These analyses are contrasted
with results from simple multiple regression analyses.

Results: Napping behavior varied amongst children: 41% did not nap over the 7-days, 9%
napped only once, 19% napped frequently, and 31% napped daily. Children who napped
only once had significantly shorter nighttime-sleep durations (Cohen's d = -.398) and longer
SOL on napping nights (Cohen's d = .375); further, children who napped frequently had
significantly longer SOL on napping nights (Cohen's d = .573). Children who had at least one
nap were included in two MLM-models with child nighttime-sleep duration and SOL as
outcomes. Nap duration (longer naps) and child sleep problem severity (more problems)
were significant predictors of shorter nighttime-sleep duration and longer SOL in separate
models. Parent and child emotional functioning did not predict nighttime-sleep outcomes.
Results from the simple regression present similar findings but fail to account for the daily
fluctuations in napping behaviour and its relation to nighttime-sleep outcomes.
Conclusions: Longer naps significantly impact nighttime-sleep outcomes amongst children
who nap. Napping may be particularly linked to nighttime-sleep outcomes for children
transitioning out of their naps. MLM is demonstrated as a sound statistical approach to
investigate day-to-day variation in napping and sleep outcomes. MLM is a more appropriate
approach to exploring sleep diary/actigraphy data, as sleep outcomes vary across
observations. The unique application of MLM to sleep diary data will be discussed in the
context of this study.

Acknowledgements: Funded by a Dalhousie University Psychiatry Research Fund grant.
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CHILDHOOD SLEEP PATTERNS LONGITUDINALLY PREDICT LATER POST-
TRAUMATIC STRESS AFTER HURRICANE HARVEY

C. Palmer?, C. Alfano?, C. Weems3, E. LaVoy*

!Montana State University, Bozeman, 2Psychology, University of Houston, Houston,
3psychology, Iowa State University, Ames, “Health and Human Development, University of
Houston, Houston, United States

Introduction: Prior research suggests that exposure to natural disasters often results in
significant stressors for children and adolescents, which can alter the course of development
and impact long-term functioning. Preliminary evidence suggests that sleep may impact
adjustment to trauma in youth. Among children exposed to Hurricane Katrina, many youth
experienced sleep problems up to two years later, which predicted worse functional
outcomes (Hall-Brown et al., 2011). Yet, the influence of premorbid sleep in shaping
children's developmental stability and change in response to a natural disaster is currently
unknown. Understanding these processes is especially important for adolescents who may
be more vulnerable due to heightened neuroplasticity and significant ongoing socioemotional
changes that are occurring during this developmental period.

Materials and methods: Sixty-nine pre-pubertal youth residing in Houston, TX completed
a comprehensive sleep assessment (one week of actigraphy and one night of
polysomnography) between the ages of 7-11, approximately 3 years prior to Hurricane
Harvey (Time 1). Participants completed a follow-up assessment as early to mid-adolescents
approximately 6-9 months after the hurricane (Time 2). At Time 2, participants provided
reports of their hurricane adversity (e.g., displacement), stress during the hurricane (e.g.,
feelings of safety), and current post-traumatic stress symptoms. Participants also provided 3
days of waking salivary cortisol, and emotional reactions to hurricane-related images during
an in-lab experimental task were assessed (measured via self-report, facial expressions, and
electrodermal activity).

Results: A series of regression models examined associations between sleep at Time 1 and
feelings of stress during the hurricane along with emotional functioning 6-9 months after the
hurricane, including reports of post-traumatic stress, reactivity to hurricane-related stimuli
in the lab-based task, and waking cortisol levels. All models controlled for sex, time 1 age,
time between assessments, pre-hurricane mental health symptoms, and amount of
hurricane-related adversity (e.g., having their home or school flood). Sleep characteristics
prior to the hurricane including lower sleep efficiency (Beta = -.38, p = .001), longer sleep
onset latency (Beta = .25, p = .03), and less slow wave sleep (Beta = -.31, p = .02) were
associated with greater stress during the hurricane (e.g., feeling stressed, scared, or like
they or a loved one were going to die). A longer sleep onset latency (Beta = .36, p = .003)
prior to the hurricane was also associated with greater post-hurricane post-traumatic stress
symptoms. Children who exhibited lower sleep efficiency prior to the hurricane reported
greater post-traumatic stress symptoms (Beta = -.25, p = .03), greater arousal when
viewing images of the hurricane (Beta = -.25, p = .06), and had higher levels of cortisol
(Beta = -.25, p = .06) 6-9 months after the hurricane.

Conclusions: As natural disasters are expected to increase in frequency and severity,
identifying youth at the highest levels of risk is critical. Importantly, these longitudinal
findings suggest that particular sleep problems may foster either resilience or vulnerability
for maladaptive responses to trauma during the sensitive, transitional period from childhood
to adolescence.

Acknowledgements: Project support was provided by NSF 1813574, NIH K23MH081188,
and NIH R21MH099351.
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DEVELOPMENT OF INTELLIGENT STROKE MONITORING SYSTEM FOR THE
ELDERLY DURING SLEEPING

S.J. Park!?3, S. Hong'?, D. Kim*2, J.H. Yu?, I. Hussain'?3, H.G. Park?, H.C.M. Benjamin!
Korea Research Institute of Standards and Science, ?Electronics Telecommunication
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Introduction: World population is aging rapidly and aged population is getting much more
concern nowadays. Population aging is taking place in nearly all the countries of the world.
Age-related decline in sleep efficiency hampers quality of life for an elder. In addition,
sudden stroke onset during sleeping poses a serious threat to the life of elderly adult. So,
Real-time heath monitoring is most important for detecting stroke onset.

Materials and methods: Smart IoT devices embedded in bed mattress, wearable devices
and cloths monitors physiological parameters such as brain-wave, movement during sleep,
muscle activity etc. in order to understand physiological parameters of elderly adults. Sleep
monitoring devices will observe sleep quality and find out sleep disorder if happens. Entire
system will feed physiological data to cloud engine to compare real-time data and already
stored reference data in order to detect stroke of elderly people. In this study, five elderly
subjects are monitored using AiSleep wearable sleep devices. Sleep quality was evaluated
and compared with Polysomnography (PSG).

Results: Accuracy of sleep quality evaluation using wearable sleep device is quite good
enough as compared with PSG.

Conclusions: This study provides information about framework and prototype of Real-time
stroke detection system using IoT sleep monitoring devices for elderly adults. Sleep
wearable devices is simple, easy to wear compared with complicated PSG and monitors
drivers physiological parameters in order to understand physiological status of elderly adults
during sleeping.

Acknowledgements: This work was supported by the National Research Council of Science
& Technology (NST) grant by the Korea government (MSIP) (No. CRC-15-05-ETRI).

37



Aging and Developmental Issues
Board #010 : Poster session 1
ESTABLISHING SLEEP RESEARCH PRIORITIES WITH AUTISTIC ADULTS

G. Pavlopoulou, D. Dimitriou
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Introduction: Sleep is essential for physical and mental health. Sleep difficulties are more
common in autistic adults than the general population. Current sleep research suggests that
sleep problems lead to a number of adverse effects, including physical health, mood,
memory, academic performance and employment. Sleep problems may reduce an autistic
person's opportunities for community participation. Yet, improving the sleep of autistic
adults has not been a significant research focus to date. Moreover, we do not have any first-
hand accounts how autistic people feel about sleep, what triggers their night time wakings,
what helps them fall asleep, what ways sleep and physical or mental health relate and what
they see as research priority in sleep.

Materials and methods: Initial focus group discussions and interviews highlighted the
need to consider the views of personal sleep accounts of autistic people. In line with that,
our Lab research team in collaboration with members of the autistic community co-created
an autistic friendly survey in order to understand sleep experiences and priorities of the
autistic community. The survey included open- ended questions which autistic adults might
have in relation to the sleep issues they are facing.

Results: A total of 731 people provided full responses to the online survey. 632 participants
were autistic adults (18-74 years old) and responded by stating at least 1 research priority.
90% of participants reported poor quality and quantity of sleep with frequent long night
waking. Over 70% reported sleep onset delay due to factors such as sensory issues and high
anxiety levels. Based on their answers 3 main research priorities were established and will
be discussed in the current presentation. A large number of powerful personal quotes and
experiences/perspectives on sleep issues were also gathered from the autistic adults who
attended the focus group.These were analysed using thematic analysis. The master themes
that emerged included: (i) Difficulty to access sleep clinics and contact sleep professionals
who are also trained in autism (ii) Sleep Difficulties and their impact in the quality of life (iii)
Sleep and co-existing sensory and mental health issues (iv) Suggested social/environmental
adaptions.

Conclusions: We do not have any first-hand accounts how autistic people think about
sleep, what triggers their night time wakings and what helps them fall asleep and what they
see as research priority in sleep. By co-establishing sleep research priorities with autistic
adults we maximise the possibilities for future research that is addressing their perceived
needs and a greater real life impact in areas that they have chosen for themselves.
Acknowledgements: Cos Michael and Jon Adam for their support and collaboration during
this research effort.
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MIDLIFE SLEEP DURATION AND SUBSEQUENT 12-YEAR CHANGES IN
COGNITIVE FUNCTIONING IN THE WISCONSIN SLEEP COHORT

P. Peppard, L. Ravelo, E. Hagen
Population Health Sciences, University of Wisconsin-Madison, Madison, United States

Introduction: On a day-to-day basis, cognitive functioning is sensitive to inadequate sleep.
However, the relation between usual sleep duration in midlife and changes in cognitive
functioning throughout older adulthood, is unknown. Further, it is unclear how circadian
preference - subjective chronotype - interacts with midlife sleep duration in predicting
changes in cognitive function. We examined the association of baseline sleep duration with
within-subject changes in cognitive functioning over 12 years of follow-up in the Wisconsin
Sleep Cohort Study—a randomly selected cohort of middle-aged employed adults followed to
older age (regardless of continuing employment status) from 1988 to present.

Materials and methods: A subset of Wisconsin Sleep Cohort participants (n=362; 40%
female; mean [range] age=51[30-71] years at baseline) participated in baseline in-
laboratory overnight polysomnography studies as well as baseline and 12-year follow-up
cognitive test battery protocolsand additionally provided self-reported usual sleep duration,
subjective chronotype using the Horne-Ostberg questionnaire, and information on a breadth
of covariates at baseline.Cognitive function protocols included the Trails B test (seconds,
shorter is better), Symbol-Digit Modalities (seconds, shorter is better), Oral Word Fluency
(words identified, more is better), Grooved Pegboard (seconds, shorter is better), Digit
Cancellation (more digits is better) and the Auditory Verbal Learning Tests (words recalled,
more is better). Mixed-effects linear regression modelling estimated associations between
baseline sleep duration and 12-year change in cognitive outcomes, controlling for age, sex,
body mass index, education, sleep apnea treatment, alcohol and cigarette use, depression
symptoms, cardiovascular disease or diabetes diagnoses, and subjective chronotype.
Additionally, effect modification of sleep duration by subjective chronotype was tested
(adjustments for multiple comparisons were made to interaction testing, requiring a p-
value< 0.01 to be considered statistically significant).

Results: Usual sleep duration (in hours, as both linear and quadratic terms) were examined
for associations with the six cognitive outcomes. Twelve-year Oral Word Fluency was
strongly associated with baseline sleep duration: each 1-hour less sleep duration at baseline
was associated with a reduction of 1.5 words identified (95% confidence interval = 0.7 to
2.4 words, p< 0.001) from baseline to 12-year follow-up. Also, the 12-year change in the
Grooved Pegboard test was borderline-significantly associated with baseline sleep duration:
each 1-hour less sleep duration at baseline was associated with a 4.0 seconds increased
duration in time to complete the task (95% confidence interval = -0.1 to 8.2 seconds,
p=0.056) from baseline to 12-year follow-up. Baseline sleep duration was not significantly
associated with 12-year change in other cognitive test scores and no significant interactions
were found between sleep duration and subjective chronotype.

Conclusions: In a non-clinical sample, baseline shorter sleep duration was associated with
accelerated reductions in cognitive performance over 12 years of follow-up on Oral Word
Fluency and Grooved Pegboard tests - assessing verbal fluency, executive- and
psychomotor-functioning - after adjustment for confounding factors. This suggests that
habitual sleep duration in midlife may be related to rate of decline in specific domains of
cognitive functioning in older adulthood.

Acknowledgements: This work was supported by United States National Institutes of
Health grants RO1AG058680, RO1HL62252, 1R01AG036838 and 1UL1RR025011.
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ARE PARENTS OF INFANTS WITH SLEEP PROBLEMS AT RISK FOR DAYTIME
DYSFUNCTION?

M. Pillion!, M. Kahn!, N. Barnett?, A. Glazer?, T. Ivry?, M. Gradisar!
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Introduction: Sleep problems are prevalent in 20-30% of infants. While some research has
investigated the detrimental effects of poor sleep in infants (e.g., emotional and behavioural
problems), less is known about the consequences for parents of poor sleeping infants. There
is emerging evidence to suggest that poor sleep in infants is negatively associated with
parents' sleep quality and mental health, however the implications for daytime functioning
(e.g., driving, social and occupational performance) in this population of parents is under
researched. Using the novel Nanit camera sleep tracking system and algorithm to objectively
measure infant sleep, this study aimed to investigate the subjective daytime dysfunction in
parents of infants with and without a sleep problem.

Materials and methods: A total of 619 families (52% infant boys; Mage=37.8 weeks,
SD=17.3, range= 10-142 weeks) participated in this cross-sectional study. Infant sleep
quality was objectively measured in the infant's naturalistic setting using the Nanit camera
system, and automatically analysed using its computer vision algorithm. Sleep metrics were
averaged for each infant across 14 consecutive nights. The Brief Infant Sleep Questionnaire
was used to assess the presence of infant sleep problems as reported by parents. Daytime
dysfunction was measured using the corresponding sub-component (component 7) of the
Pittsburgh Sleep Quality Index, from which a binary measure was derived (0=No daytime
dysfunction; 1=Daytime dysfunction). Both questionnaires were completed by parents
online. Logistic regression analysis was performed to assess odds ratios for daytime
dysfunction as a function of the model predictors.

Results: Parents who perceived their infant to have a sleep problem were approximately 3
times more likely to report daytime dysfunction (OR=2.85, CI95%=1.86, 4.32, p< 0.001).
Interestingly, objective sleep quality and infant age did not independently predict daytime
parental dysfunction. However, infant age moderated the association between infant sleep
problems and parental daytime dysfunction. For parents of infants with a sleep problem, the
likelihood of reporting daytime dysfunction increased as infant advanced in age (OR=1.04,
CI95%=1.01, 1.07, p=0.03), whereas for parents with infants without a sleep problem,
daytime dysfunction was not associated with infant age.

Conclusions: Parents of infants with sleep problems had a ~3-fold risk of experiencing
daytime dysfunction compared to parents of infants without sleep problems. This association
was moderated by infant age, as the likelihood of reporting daytime dysfunction for parents
of infants with sleep problems increased with age by 14% per month. This increase in
daytime dysfunction could be explained by an accumulative effect of sleep disturbance for
parents over time in the first years of their infant's life. It may alternatively be due to
changes in age-related expectations that occur throughout infancy. Future studies should
explore these postulations using longitudinal designs and objective measurement of daytime
parental dysfunction. The clinical and societal significance of the present findings are of vast
importance, given that they identify a distinct population at risk for impaired daytime
performance (in driving, and also social and professional settings), that may affect their
physical safety and mental well-being.

Acknowledgements: This study was supported by Nanit, New York, USA.
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Introduction: Adolescents are engaging with a range of technological devices including
mobile phones, laptops, video games and more. What separates modern day adolescents
from those in the last millennium, is the sharp increase of internet accessibility and
portability of devices. Portable devices are of specific interest, as these light-emitting,
interactive devices are easily transported into the bedroom and used not only before
sleeping but also during the night. The aim of this research was to investigate what
technological devices Australian adolescents are using, including apps, and their relationship
with sleep duration on school nights.

Materials and methods: A total of 107 adolescents (68% female, Mage= 16.1 years,
SD=1.1, range 13-18 years) participated in an online survey. Sleep variables were
measured using the School Sleep Habits Survey (SSHS) and from this, total sleep time
(TST) was calculated. Technology use was measured by asking adolescents to estimate the
average time in minutes over the past week spent on devices (e.g., phones/iPads) and on
apps (e.g., Instagram, YouTube) at three time points: in bed, after lights out (i.e., before
sleep-onset), and during the night (i.e., after sleep-onset). Correlations were performed
between TST and the total amount of evening use per device and app.

Results: Mean sleep-onset time for school nights was 9:24pm and mean sleep-offset time
was 6:57am on school mornings. Mean TST was 8.2 hrs. Most adolescents used phones
(89.7%), and around half used iPads (61%) and laptops (46.7%) during these evening time
periods, suggesting multi-screen use. The least used technology type was gaming (15.9%).
On portable devices, Instagram was the most used app (72%), followed by Snapchat and
YouTube (both 67.3%), text messaging (57.9%), Facebook (50.5%) and Music apps
(47.7%). Of the 89.7% that used their phones in bed or during the night, there was a
significant negative correlation with TST (r= - .416, N= 73, p = < .0001), laptop use (r= -
.688, N= 23, p = < .0001), and gaming (r= - .564, N= 17, p=.018). In contrast, there was
no significant correlation between iPad use and TST (p= .46). For the apps, there was a
significant negative correlation between using Instagram and TST (r= - .39, N= 50, p=
.005), Facebook (r= - .63, N= 32, p= < .0001) and YouTube (r= - .69, N= 46, p= < .0001).
In contrast, there was no significant correlation between text messaging and TST (p= .40)
or snapchat (p= .95) and music apps (p= .92).

Conclusions: While on average, adolescents in this study obtained the lower end of the
recommended amount of sleep on school nights, the use of portable forms of technology
(e.g., phone) allowed more opportunity to displace and restrict sleep for many teenagers.
Yet what apps they use (Instagram, YouTube, Facebook) may be more harmful than others.
These findings have implications for focusing on what activities on technological devices
could be modified to improve sleep health in young people.

Acknowledgements: This study was supported by the College of Education, Psychology
and Social Work at Flinders University.
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EFFECTS OF RESISTANCE TRAINING ON N3 SLEEP AND MUSCULAR
FUNCTION IN OLDER ADULTS WITH SARCOPENIA: A RANDOMIZED
CONTROLLED TRIAL
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Introduction: Sarcopenia is a multifactorial syndrome that causes reduced function and
muscle mass. Although elderly individuals present alterations in several parameters of sleep,
little attention is given to this during the development of this syndrome. Resistance training
is the main option for treating sarcopenia and can also improve sleep patterns in the elderly,
including N3 or slow wave sleep, which has been involved in muscle mass recovery. The
objective of the present study was to investigate whether improvements of the muscular
function in community-dwelling older adults with sarcopenia co-occur with changes in sleep
parameters, including N3 sleep

Materials and methods: 26 sarcopenic older adults from both genders were randomly
allocated into 2 groups for 12-week interventions. For the control group (CTL), weekly
meetings with lectures on lifestyle changes were offered. The resistance exercise training
group (RET) underwent a progressive loading protocol. The diagnosis of sarcopenia was
made using the guidelines suggested by the European Consensus on Sarcopenia (2015).
Sleep was evaluated by an overnight polysomnography. Assessment of skeletal muscle
function was made by peak torque (PT) isokinetic and isometric were evaluated. Percentage
of total sleep time (TST) in stage N3 was considered the primary endpoint and used for
sample size estimate. An intention to treat analysis was carried out and intervention
responses (differences between pre and post intervention assessments) were compared by
Wilcoxon rank-sum (Mann-Whitney). For all comparisons we assumed 0.05 as significance
level using two-sided tests. All analyses were performed using STATA software.

Results: A total of 28 older individuals (18 women) with sarcopenia completed the study.
Resistance training positively impacted N3 sleep in RET (median: 0.7, min: -13.5, max: 25)
vs CTL (median: -4.9, min: -15.2, max: 19.1; p < 0.05). Similarly, sleep onset latency
improved after the exercise intervention (RET (median: -6.2, min: -20.5, max: 1.5) vs CTL
(median: 5.2, min: -15.0, max: 30.0; p < 0.05). The PT delta variation after 12 weeks
intervention for the RET group was greater than the CTL group for absolute isokinetic knee
extension (median: 7.3, min: 0.0; max: 18.5 vs median: 0.0, min: -13.0, max: 5.9; p <
0.05) and relative to body mass (median: 10.2, min: 0.3, max: 31.8 vs median: -2.5, min: -
26.7, max: 10.2; p < 0.05) as well as for isometric PT of extension of absolute knee
(median: 9.95, min: 2.4, max: 26.9 vs median: -16.15, min: -54.7, max: 0.1; p < 0,05)
and relative (median: 17.4, min: 6.8, 34.7 vs median: -4.5, min: -53.4, max: 4.6; p <
0.05). No serious adverse events were observed in both groups.

Conclusions: Twelve weeks of progressive load resistance training improved objective
parameters of sleep, including stage N3, in combination with benefits observed in muscle
function among older adults with sarcopenia. Sleep-related mechanisms promoted by
resistance training may in part be involved in the muscle recovery, particularly in individuals
with sarcopenia

Acknowledgements: FAPESP (2016/00521-9 - Research grant); AFIP, CAPES, CNPq
(Scholarship to HSS).
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Introduction: School attendance, particularly chronic absenteeism, remains a persistent,
challenging, and complex problem for schools. In the last few years, school start times have
become a more prominent focus of education policy and practice. Prior studies have
demonstrated that delayed school start times for adolescents result in increased sleep
duration, as well as improved academic performance, reduced daytime sleepiness,
depressive symptoms, tardiness, and attendance. This study was conducted to determine
whether sleep duration and circadian preference are also cross-sectionally associated with
school attendance among middle school students at baseline, prior to a scheduled multi-year
plan for delaying school start times in the Madison (Wisconsin) Metropolitan School District
(MMSD).

Materials and methods: All MMSD middle school students (grades 6-8) were invited to
complete an online survey regarding sleep habits, symptoms, and attendance in the spring
of 2019. Circadian preference was determined using the self-morningness/eveningness
(Self-ME) questionnaire. Habitual sleep duration was estimated as the weighted self-
reported sleep time on school days and non-school days. Linear mixed effect models were
utilized with attendance rate as the primary outcome variable, with age, sex, race, English
language learner status, homelessness, parental educational level, free-and-reduced lunch
status, circadian preference, and habitual sleep duration as covariates. School was
accounted for as a source of nonindependence. To minimize outlier effects on models,
students with reported sleep duration < 4 or >12 hours were excluded.

Results: Data from 2,715 students (mean age=11.9£0.9 years; 51.8% female) were
included in the analysis. In the fully adjusted model, weighted sleep duration (=0.55,
SE=0.16, p=0.01) and circadian preference (8=-0.44 SE=0.15, p=0.02) were each
significantly associated with attendance rate, such that reduced sleep duration and a
delayed circadian preference were related to decreased attendance.

Conclusions: These results suggest that sleep duration and circadian preference are factors
that are associated with school attendance in early adolescence. These findings strengthen
calls for delayed school start times that account for circadian preference and target
increasing sleep duration among students. Future research that examines within-subject
effects of delaying school start times, as well as qualitative aspects of such interventions are
warranted.

Acknowledgements: This work was supported by a grant from the Madison Education
Partnership (MEP). Dr. Plante has also been supported by grants from the American Sleep
Medicine Foundation, the Brain and Behavior Research Foundation, NIMH, NIA, and NIOSH.
Dr. Plante has served as a consultant for Jazz and Teva Australia. All other authors declare
no conflicts of interest.
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THE PRESENCE OF EITHER INSOMNIA OR SLEEP APNEA ATTENUATE THE
BENEFITS ACHIEVED FROM STRESS MANAGEMENT TRAINING FOR
REDUCING DAYTIME SYMPTOMS OF HYPERAROUSAL BY CARDIOVASCULAR
PATIENTS

J. Reitav?, C. Thirlwell?, T. Casselman3, P. Oht

!Cardiovascular Rehabilitation, University Health Network - Toronto Rehab Institute, ?Sleep
Medicine, Sleep Wake Awareness Program (SWAP), 3Human Biology, University of Toronto,
Toronto, Canada

Introduction: Stress management training (SMT) is a component of treatments provided to
cardiovascular patients during their Cardiac Rehabilitation programs. The goal of SMT is to
reduce levels of daytime hyperarousal (symptoms of anxiety, psychological distress, and
depression) among medical patients recovering from cardiac events. Sleep disorders like
Insomnia Disorder (ID) and Obstructive Sleep Apnea (OSA) are common co-morbidities of
medical patients with cardiovascular illness. However, the presence of sleep disorders in
patients attending standard SMT training in Cardiac Rehab has not been studied. This study
investigated the presence of a variety of common sleep disorders (SD) among cardiovascular
patients enrolled in a SMT program. In particular we were interested in the relationships
between SDs and daytime measures of autonomic dysregulation at the start of treatment,
and the impact of those SDs on the outcomes achieved by patients in their standard SMT
program.

Materials and methods: 124 medical patients enrolled in SMT offered as a treatment
option during their Cardiac Rehabilitation program. All subjects completed self-report
measures of anxiety (Beck Anxiety Inventory), psychological distress (K6), and depression
(Centre for Epidemiological Studies-Depression) at the beginning and end of a seven-week
SMT program. The presence of SDs was evaluated with the Sleep Assessment Questionnaire
(SAQ), a questionnaire developed to identify Global Sleep Disturbance and to identify six
individual SDs (ID, OSA, Excessive Daytime Sleepiness, Non-Restorative Sleep,
Restlessness, and Sleep Schedule Disorder). The SAQ was validated with sleep
polysomnographic data obtained for a full range of SDs in patients presenting with clinically
significant sleep disturbances.

Results: 85% of 124 patients enrolling in the SMT program had clinically elevated Global
SAQ scores, indicating that sleep disturbances are common in this population. 41% had
severe sleep disturbances suggesting the presence of more than one sleep disorder.
Individuals who scored positive for SDs on their Global SAQ Scores had significantly higher
baseline levels of all three symptom difficulties (anxiety, psychological distress, and
depression) than individuals without SDs. Individuals who scored positive for Sleep Schedule
Disorder, Non-Restorative Sleep, and Excessive Daytime Sleepiness did improve on all three
daytime symptom measures. Patients meeting criteria for OSA did not show any benefit
from the SMT on any symptom outcome measure. Patients meeting criteria for ID and
Restlessness showed improvements in levels of anxiety and depression, but not
psychological distress.

Conclusions: These results demonstrate that the majority (85%) of cardiovascular patients
attending SMT treatment had significant underlying sleep disturbances. The presence of SDs
has not been assessed in SMT studies, and was clearly related to higher levels of all daytime
symptom difficulties (anxiety, distress, depression) at baseline. Outcomes of SMT treatment
was attenuated by two of the six SDs. Patients with Sleep Apnea or Insomnia did not receive
the same benefit from standard SMT in resolving daytime hyperarousal symptoms. Adding
routine screening for Sleep Apnea, for patients enrolling in SMT is highly recommended.
Finally, integrating CBTi interventions into standard SMT protocols may improve outcomes of
SMT treatments by adding the targeting of nighttime hyperarousal to SMT improvement of
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daytime hyperarousal.
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THE MODERATING ROLE OF SLEEP IN THE RELATIONSHIP BETWEEN
SOCIAL ISOLATION AND INTERNALISING PROBLEMS IN EARLY
ADOLESCENCE

C. Richardson, E. Oar, J. Fardouly, N. Magson, C. Johnco, M. Forbes, R. Rapee
Macquarie University, Sydney, Australia

Introduction: Depression and anxiety commonly develop in early adolescence, and social
isolation may be a unique risk factor for internalising symptoms during this developmental
period. However, optimal sleep may protect adolescents from the emotional sequela of social
isolation. The present study aimed to investigate whether sleep moderates the relationship
between social isolation and symptoms of anxiety and depression in early adolescence.
Materials and methods: Five hundred and twenty eight early adolescents (M= 11.18yrs,
SD=0.56, range: 10-12 yrs, 51% male) completed online questionnaires assessing social
isolation, sleep duration, daytime sleepiness and symptoms of generalised anxiety, social
anxiety, separation anxiety and depression. Sleep duration was also measured through
parental report.

Results: Sleep duration moderated the effect of social isolation on symptoms of generalised
anxiety, social anxiety and depression, but not separation anxiety. Daytime sleepiness
emerged as an additional sleep-related risk factor in the relationship between social isolation
and depressive symptoms.

Conclusions: Socially isolated early adolescents, with shorter sleep duration (and higher
daytime sleepiness, for depression) reported the highest symptoms of anxiety and
depression. Therefore, sleep may be an important modifiable risk/ protective factor to
target, in order to prevent the onset of socioemotional disorders in adolescence.
Acknowledgements: The authors would like to thank the RAW Project participants and
their families for their ongoing support. This research was funded by the Australian Research
Council (grant number FL150100096).
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ASSOCIATION OF OBSTRUCTIVE SLEEP APNEA SYNDROME AND SPEECH
DELAY IN CHILDREN: A CASE-CONTROL STUDY
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Introduction: There is a definite paucity of evidence regarding the association between
OSA in children and speech delay (SD). Speech is a complex developmental process
requiring proper function of phonatory structures, the neural processes behind verbalization
and the auditory acquisition of phonemes. Our hypothesis was that OSA was associated with
SD through a potential impairment of all these pathways.

Materials and methods: We decided to include the totality of the pediatric patients
referred to our sleep laboratory for PSG with past medical history of SD. The study dates
were from 9/2003 to 12/2018. We expected the frequency of OSA in the case group to be
70% and 50% in the control. In order to guarantee a 5% significance level with 80% power,
we decided to pair them with age and sex matched controls 2:1. The controls were selected
consecutively from the same database, starting in 9/2003. We excluded patients presenting
with Congenital malformations of the upper airway (not including cleft palate), Autism,
Tracheostomy, CNS lesions, Mitochondrial diseases and any other congenital or acquired
conditions expected to cause SD. We aimed to identify the OR of OSA, Hypoventilation and
Snoring in the presence of SD.

Results: We found 123 cases (63% males, median age 3, range 1-11). They were matched
(age and sex) per protocol to 246 consecutive controls. We found a significant difference in
the frequency of OSA in the case group 73.9% and the controls 45.9%. (OR 3.34 CI:2.09-
5.41, p< 0.001). The OR for SD and snoring or hypoventilation are not statistically
significant. We found that 14% of the SD cases with OSA did not snore.

Conclusion: OSA is strongly associated to SD in a manner independent to that of snoring or
hypoventilation. It is plausible for this association to be a causal one. It is necessary to
explore the indication of PSG in children with SD, to identify comorbid OSA, even in the
absence of other clinical signs. Prospective studies are needed to evaluate prevention or
improvement of SD with treatment of OSA.

Acknowledgements: Work by Drs. Dalai and Cheema on data collection is greatly
appreciated.
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ACUTE SLEEP RESTRICTION AND CORTISOL REACTIVITY IN EARLY
CHILDHOOD

A. Saurini!, S. Brown?, J. Harsh?!, M. LeBourgeois?
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Introduction: Early childhood is a sensitive developmental period during which both sleep
and stress regulation undergo rapid changes. Stress regulation is modulated by the
hypothalamic pituitary adrenal (HPA)-axis, which stimulates release of the hormone cortisol.
Cortisol stress reactivity (CSR) is an adaptive response marked by a rapid rise and then a
decline in cortisol levels following daily stressors. Although experimental research on the
relationship between sleep and stress in young children is limited, we have previously shown
that when 2-year-olds nap they adapt better to challenges via a healthy stress response
than when they are nap-deprived. The purpose of this study was to extend this research by
examining the effects of acute nighttime sleep restriction on CSR in older preschoolers who
no longer nap. We hypothesized that in comparison to optimal sleep, sleep restriction would
overwhelm the body's adaptive capacity to respond to stress, thereby demonstrating
increased cortisol production and reduced cortisol recovery.

Materials and methods: Healthy, non-napping children (n=20) ages 4.5-5.0 followed a
stabilization sleep schedule for >5 days before completing counter-balanced, in-home,
behavioral assessments that included both high cognitive load and a frustration task.
Assessments occurred in the mornings after each condition: baseline (night of normal sleep)
and sleep restriction (3-hour bedtime delay). Salivary cortisol was measured at 6 timepoints
spanning before, during, and after both assessments. Saliva samples were immunoassayed
for cortisol concentration (mg/dL). We then captured cortisol stress reactivity by calculating
total cortisol secretion as area-under-the-curve with respect to ground (AUCg) and
minimum-maximum percent change (PC). Paired t-tests were used to compare differences in
AUCg and PC between baseline and sleep restriction conditions.

Results: Following baseline sleep, mean AUCg was 0.31(SD=0.14) and mean PC was
217.47 (5D=187.19). After sleep restriction, mean AUCg was 0.34 (SD=0.13) and mean PC
was 355.59 (§D=379.13). Although mean values of AUCg and PC were lower at baseline
than after sleep restriction, we found no significant differences in our measures of stress
reactivity between baseline and sleep restriction conditions (AUCg: t=-1.18, p=0.26; PC:
t=-1.28, p=0.22).

Conclusions: This novel study in preschool-age children simulated a night of acute sleep
loss and tested subsequent morning stress reactivity at a time when children would likely
encounter high cognitive demands and other stressors. Our experimental findings suggest
that acutely reducing nighttime sleep duration does not impact stress reactivity in healthy
young children; however, further research in children with or at-risk for behavioral or
emotional problems may tell a different story. Future studies should also examine early
developmental trajectories in sleep-dependent changes in stress reactivity and their
associations with cognitive performance and emotion processing.

Acknowledgements: This research was supported by NIH grant R01-MH086566 to MKL.
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EFFECTS OF A CBT-I TREATMENT FOR PARENTS OF INFANTS AND
TODDLERS ON CHILDREN'S REGULATION ABILITY CONCERNING SLEEPING
AND CRYING PATTERNS

M. Schnatschmidt, F. Lollies, A.A. Schlarb
Faculty for Psychology and Sports Science, Bielefeld University, Bielefeld, Germany

Introduction: Regulation problems are one of the earliest indicators of mental health
difficulties in childhood. In the first years regulation problems often occur in difficulties to
sleep, excessive crying episondes or feeding problems. Especially sleeping disorders and
excessive crying often cooccurs. Early regulation problems have longtime effects on self-
regulatory competence, behaviour problems, social-skills and parent-child-relationship.
Therefore early intervention in young age is necessary. The Mini-KiSS treatment, an CBT-I
program, is adressing parents of young children up to 4 years of age suffering from sleep
problems and disorders - mainly insomnia. A first pilot study has shown that 84,6% of the
children additionally had crying patterns which are perceived by the parents as problematic.
After the Mini-KiSS treatment not only sleep problems but also the children's crying patterns
were significantly improved. However, in the present study this first result ought to be
verified with a lager sample.

Materials and methods: The Mini-KiSS treatment for parents of children 0.5-4 years with
sleep problems is a structured CBT-I age-oriented program addressing within 6 sessions
common sleep and bedtime problems as bedtime resistance, sleep anxiety, night waking, or
daytime sleepiness (Schlarb, 2013). In sum 53 families with infants and toddlers suffering
from insomnia according to ICSD-3 criteria were included. 35 families joined the training in
individual sessions and 18 families participated at the training in small groups of 4-5 familys.
To evaluate the children's regulation behavior concerning sleep and crying, an extendes
sleep related questionnaire and further specific questionnaires (CSHQ; SFS) as well as a
sleep diary were implemented. The analyses in this study includes data before and after the
Mini-KiSS treatment.

Results: Concerning the children's sleep behavior the results regarding sleeping problems,
bedtime resistance, sleep anxiety, night waking, daytime sleepiness, duration of going to
bed ritual, use of external support to maintain sleep and sleeping in the parents bed will be
focused.

Regarding the children's crying behavior frequency of crying in the morning, afternoon and
evening, knowledge of the crying's cause, and reaction to the reassurance of the parents
before and after the treatment will be included and calculated. A particular focus is on the
perceived burden of the parents by the children's crying. In addition, the chidlren's self-
regulation ability and parental co-regulation before and after the treatment will be
presented.

Conclusions: The Mini-KiSS treatment influences in infants and toddlers suffering from
insomnia the sleeping patterns and furthermore the crying behavior as well as the children's
selfregulation ability.
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DEVELOPMENTAL TRAJECTORY OF SLEEP DISTURBANCES IN A SHANK3
MOUSE MODEL OF AUTISM
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Introduction: Sleep problems affect a higher proportion of children with autism spectrum
disorder (ASD) compared to typically developing children and are a strong predictor of
severity of ASD core symptoms and behavioral problems. Children with ASD have difficulty
falling asleep, poor sleep maintenance, and reduced sleep time from very young ages,
resulting in chronic sleep deficiency throughout development. Studies in animal models
suggest that sleep is important for brain development and function, but little is known about
what causes sleep disturbances in ASD.

We focused our studies on SHANK3, a high confidence ASD gene candidate. Individuals with
Phelan-McDermid Syndrome (PMS) carry deletions in chromosome 22q13.3, a region that
includes SHANK3. Approximately 75% of PMS individuals have an ASD diagnosis and about
half report chronic sleep problems including difficulty falling asleep and reduced sleep time.
However, the link between SHANK3 mutations and sleep is not understood. Sleep need is
homeostatically regulated, increasing with time awake and decreasing during sleep, and
homeostatic responses to sleep loss emerge during development. We tested the hypothesis
that loss of SHANK3 interferes with the development of homeostatic responses to sleep loss,
leading to problems falling and staying asleep.

Methods: In this study, we used questionnaire data to guide our studies in mouse models.
Sleep questionnaire data was obtained from the PMS International Registry from PMS
individuals with confirmed SHANK3 mutations. We also performed electroencephalographic
(EEG) and electromyographic (EMG) recordings in transgenic mice carrying a mutation in
Shank3 (Shank3AC) and wildtype littermates. EEG/EMG was recorded during undisturbed
baseline sleep, and following acute sleep deprivation by gentle handling. Mice were recorded
from weaning age (24 days old) through adulthood (90 days old).

Results: We find that SHANK3 mutations are associated with sleep disturbances in both
humans and mice. Children with PMS have sleep problems that are more apparent at 5-12
years of age, including problems falling asleep, repeated awakening, and reduced sleep
time. Similarly, we find that adult Shank3AC mutant mice have reduced sleep time, reduced
EEG slow-wave (0.5-4Hz) activity in non-rapid eye movement (NREM) sleep, and delayed
sleep onset following sleep deprivation. Juvenile (24 day old) Shank3AC mice have normal
NREM slow-wave activity and sleep latency. Adult responses to sleep deprivation emerge
during adolescence in mice.

Conclusions: We show that sleep problems in PMS individuals emerge during early
childhood. Sleep problems in Shank3AC mice also change across development. Adult
Shank3AC mutant mice have sleep phenotypes similar to those reported in PMS patients,
specifically increased sleep onset latency and reduced sleep time. Differences in sleep onset
latency and NREM slow-wave activity in Shank3AC mice emerge during the post-weaning
period. Overall, our study shows that SHANK3 is an important modulator of sleep during
development.

Acknowledgements: Supported by funding from KO01-NS104172 NIH/NINDS to L.P.
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GLUTATHIONE ENZYMES ACTIVITY IN MENOPAUSAL WOMEN WITH
INSOMNIA

N. Semenova, I. Madaeva, L. Kolesnikova
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Introduction: Some studies have shown that sleep problems are reported by 39%-47% of
perimenopausal women and 35%-60% of postmenopausal ones. The results of experimental
investigations have demonstrated that sleep loss may cause oxidative stress, which is a
result of imbalance between free radicals production and antioxidant system activity.
Antioxidant defense system includes different non-enzymatic components and enzymes and
glutathione system is the one of the important part of its. The data about glutathione
enzymes activity and insomnia association are ambiguous. The aim of this research is to
assess glutathione peroxidase, glutathione S-transferase and glutathione reductase activity
in menopausal women with insomnia.

Materials and methods: Examined 126 menopausal women divided into perimenopausal
(n=56) and postmenopausal (n=70) groups. Each group divided into control (without sleep
disorders) and main group (insomnia and insomnia with obstructive sleep apnea syndrome
(OSAS)). Pittsburg Sleep Quality Index, Epworth Sleepiness Scale, Insomnia Severity Index,
polysomnography were used for the assessment of sleep disorders. Exclusion criteria:
exacerbation of chronic diseases; hormone replacement therapy; surgical menopause; the
presence of chronic sleep disorders before menopause; the use of hypnotic pills in the
previous two weeks; shift work. Glutathione peroxidase, glutathione S-transferase and
glutathione reductase activity by spectrophotometric methods were determined. Statistical
analysis was performed by non-parametric tests with p< 0.05 as the level of significance.
Results: It was shown that glutathione reductase activity is higher (1.20 times; p< 0.05)
and glutathione peroxidase activity is lower (1.37 times; p< 0.05) in perimenopausal women
with insomnia compared with control. Glutathione S-transferase activity is higher (1.44
times; p< 0.05) and glutathione peroxidase activity is lower (1.20 times; p< 0.05) in
perimenopausal women with insomnia and OSAS compared with control. There were no
statistically significant differences in glutathione enzymes activity in postmenopausal women
depending on the presence of sleep disorders.

Conclusions: Both insomnia and insomnia with OSAS are associated with changes of the
glutathione enzymes activity only in perimenopausal women.
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LIPID METABOLISM PARAMETERS IN CAUCASIAN AND ASIAN MENOPAUSAL
WOMEN WITH INSOMNIA
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Introduction: Menopause is a risk factor for sleep disorders. It is possible that sleep has a
regulating role in lipid homeostasis. Moreover, it has been shown that the lipids
concentration depends on the circadian system. It has been suggested that dyslipidemia and
insomnia association depends frequent insomnia. However, there are investigations that do
not confirm it. The aim of this research is to assess lipid profile in Caucasian and Asian
menopausal women with insomnia and insomnia with obstructive sleep apnea syndrome
(OSAS).

Materials and methods: 181 menopausal women divided into Caucasian (Russian ethnic
group, n=91) and Asian (Buryat ethnic group, n=90) groups were examined. All women
underwent clinico-anamnestic examination. The ethnic groups were formed in terms of the
genealogical anamnesis and by self-identification taking into account the elements of the
phenotype. Each group divided into control (without sleep disorders) and main group
(insomnia and insomnia with OSAS). Pittsburg Sleep Quality Index, Epworth Sleepiness
Scale, Insomnia Severity Index, polysomnography were used for the assessment of sleep
disorders. Lipid metabolism parameters (total cholesterol (TC), low-density lipoprotein
cholesterol (LDL-C), triacylglycerol (TG), very-low-density lipoprotein cholesterol (VLDL-C),
high-density lipoprotein cholesterol (HDL-C)) by the enzymatic method were determined.
Statistical analysis was performed by non-parametric tests with p< 0.05 as the level of
significance.

Results: It was shown that TC and LDL-C levels are higher both in Caucasian and Asian
perimenopausal women with insomnia and OSAS compared to control. Moreover, TC and
LDL-C levels are higher in Caucasian perimenopausal women with insomnia and OSAS
compared to insomnia. In postmenopause TC, TG, LDL-C, VLDL-C levels are higher and HDL-
C level is lower in Caucasian women with insomnia and OSAS compared to control and group
with insomnia. Also, TC, LDL-C levels are higher and HDL-C level is lower in Asian
postmenopausal women with insomnia and OSAS compared to control and TC, LDL-C levels
are higher in group with insomnia and OSAS compared to women with only insomnia.
Conclusions: Insomnia is not associated with changes of lipid profile in menopausal
women. Dyslipidemia found in menopausal women only with insomnia and snoring
comorbidity.
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Introduction: Duchenne Muscular Dystrophy (DMD) is one of the most prevalent genetic
disorders affecting 1 in 3,500 male births and is most known for its progressive muscle
degeneration. Additional features include cognitive impairments, sleep disorders due to
compromised respiratory profiles, and poor sleep architecture likely due to CNS
abnormalities. Specific physiological features of sleep like slow waves and sleep spindles are
known to play an important role in cognition and motor learning. In typically developing
children from toddlerhood through late adolescence, there is a n anterior shift in location of
delta power dominance during sleep mirroring brain morphology maturation. Here, we
investigate the longitudinally characteristics of slow oscillations to evaluate if those with the
disorder show the same progression as neurotypical children and if the developmental
patterns of sleep physiology parallel DMD disease progression.

Materials and methods: We retrospectively analyzed the clinical sleep studies of twenty-
eight males diagnosed with muscular dystrophy disorder (Duchenne or Becker) between the
age of 4 and 18 years old. Each polysomnogram had 6 EEG channels (Frontal, Central, and
Occipital) which we averaged inter-hemispherically. We applied a slow oscillation algorithm
to each electrode which has previously been used in healthy adults to investigate the change
in slow oscillations across development. We altered the algorithm for older children We
separated our 28 males into 2 age groups (Young, Middle, and Old) and analyzed the
amplitude and density (per second).

Results: We conducted repeated measures ANOVA design using within-factors (stage and
electrode) and between-factors (age). For amplitude, we found a significant two-way
interaction between stage ad electrode (F(2,48) = 4.008, p = .025) but no other effects. For
slow oscillation density, we found main effects of age electrodes, and stage (p's< .001) and
two-way interactions of stage by electrode (F(2,50)= p< .001) and stage by group
(F(2,25)=28.259, p< .001). We did not find a three-way interaction of age group by stage
by group. Post-hoc analyses show significant difference between each electrode locations
(p's < .002), with the greatest activity in the frontal v. occipital locations.

Conclusions: In the context of pre-existing developmental sleep literature, our preliminary
results also suggest age related changes in slow oscillation amplitude and density from early
childhood to late adolescence. However, we find similar patterns between young and old
with more activity at frontal than posterior electrode locations and do not see a posterior-
anterior shift in density or amplitude. Future analyses will include comparison to age-
matched controls, and longitudinal development of spindle morphology. Importantly, these
results may help identify times in which sleep-specific interventions may be critical to boost
slow oscillation power and density resulting in potential cognitive improvements.
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SLEEP PROBLEMS IN PEOPLE WITH INTELLECTUAL DISABILITY (ID);
DIAGNOSIS AND TREATMENT

A. Smits, G.]J. Lammers, M. Fazel, K. Janssens
Sleep Wake centre, Stichting Epilepsie Instellingen Nederland (SEIN), Zwolle, Netherlands

Introduction: People with an intellectual disability are prone to sleep problems. Sleep
problems in people with intellectual disability comprises an intertwining of intrapersonal and
environmental conditions. Symptoms of sleep pathology are often mistaken for behavioural
problems or psychiatric conditions. To elucidate the prevalence, clinical characteristics,
diagnoses and feasibility of treatment of people with ID, a cohort of 143 patients with ID in
our tertiary sleep wake centre is analyzed.

Materials and methods: Questionnaires, clinical interviews, actigraphy and
polysomnography (PSG), home recording or clinical, were used if considered feasible.

Care dependent people, like people with ID, often can't meet the AASM criteria for
insomnia, therefore insomnia was defined as a complaint of the patient and or caregiver
about initiation and or maintenance of nocturnal sleep, without fulfilling the diagnostic
criteria for other sleep disorder. Other sleep disorders such as sleep disordered breathing
(SDB) and circadian disorders were diagnosed and treated according to international
guidelines. Effect of the treatment was evaluated by clinical interviews, actigraphy and/ or
PSG.

Results: Patients (age 1-92yr, 80 male/ 63 female) had mild to profound intellectual
disability with varying co-morbidities. The most frequent reasons for referral were sleep
maintenance difficulties (n=74), daytime functioning difficulties (n=64), snoring (h=43), and
sleep onset difficulties (n=31). In 58% of patients there was more than one reason. 134
patients (94%) underwent actigraphy successfully. 54 patients had prominent sleep hygiene
problems and started our insomnia treatment protocol straightaway. The remaining 89
patients were eligible for polysomnography. 80 patients underwent PSG successfully.
Diagnosis (n=143): 64% (n=92) insomnia, 32% (n=46) SDB, 2% (n=3) circadian problems,
1% (n=2) disorder of arousal, no cases of primary hypersomnia or presumed restless legs
syndrome. PLMD was only seen in combination with DSPS (n=1) or SDB (n=4). Insomnia
was comorbid in all patients with other sleep disorders. Prevalence of SDB in patients with
Down's syndrome (n=12 ) was 67%.

Therapy: Insomnia was successfully treated in 68% of the patients who completed the
protocol (n=26), 34 patients were lost to follow up. SDB treatment (n=27): 42% was
successfully treated with CPAP/BiPAP. Non-PAP therapy (n=13) such as ENT treatment,
position therapy and medication was successful in 25% . No therapy (n= 6) was started
when de SDB was mild whilst the insomnia complaints prominent. When insomnia was co-
treated in SDB, the number of patients with substantial clinical improvement went up to
80% for CPAP/BIPAP therapy.

Conclusions: Causes of sleep problems in people with intellectual disability comprise an
intertwining of intrapersonal and environmental conditions. In this cohort insomnia was the
most frequent diagnosis in 64% of the referred patients, the second most frequent diagnosis
was SDB in 32%. Diagnostic procedures and treatment are feasible when personalized.
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NON-PARAMETRIC ANALYSIS OF REST-ACTIVITY RHYTHMS AND RISK OF
INCIDENT MILD COGNITIVE IMPAIRMENT AND DEMENTIA IN OLDER
WOMEN
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Introduction: Circadian rhythms are frequently disrupted in older adults, and
desynchronized rhythms have been associated with medical illness, including Alzheimer
Disease. We previously demonstrated using a parametric extended cosine model that timing
and rhythmicity of rest-activity patterns are associated with risk of developing mild cognitive
impairment (MCI) or dementia in older women. However, parametric approaches require
strong assumptions about the shape of the 24-hour activity rhythm, which may not be
optimal. Therefore, we applied an established non-parametric analysis to test the association
of rest-activity patterns with incident MCI and dementia in older women.

Materials and methods: Wrist actigraphy was used to collect 24-hour rest-activity rhythms
in community-dwelling older women who participated in the multi-center Study of
Osteoporotic Fractures. Among 2165 women who had >=2 24-hrs periods of actigraphy data
and did not have evidence of probable dementia at baseline, 1232 returned for a follow-up
neuropsychological test battery approximately 5 years later and were adjudicated by an
expert panel as normal, MCI, or dementia. Using the non-parametric approach developed by
Van Someren et al, rest-activity patterns were used to quantify interdaily stability (IS),
intradaily variability (IV), least active 5-hour period (L5), most active 10-hour period (M10),
and relative amplitude (RA). Logistic regression models were used to determine the
association of non-parametric exposure variables with risk of incident MCI or dementia over
the 5-year follow-up period. Models were adjusted for age, clinic site, race, education, body
mass index, functional status, comorbidities, medication use, and health habits.

Results: Among 1232 women who completed the follow-up neuropsychiatric test battery,
287 (27%) were classified as having MCI, 178 dementia (14%) and 767 normal cognitive
function (62%). In contrast to our previously published findings based on parametric
analysis, none of the non-parametric rest-activity rhythm exposure variables were
associated with risk of MCI. Having an earlier midpoint of the L5 interval (1 standard
deviation or more below the mean) was associated with increased risk of incident dementia
(odds ratio=1.6; 95% confidence interval 1.0 - 2.5; p< .05). In addition, those with lower
RA (quartiles 1, compared to quartile 4) had significantly greater risk of dementia (1.8; 1.0 -
3.1; p< .05). Intradaily variability, interdaily stability, and M10 were not associated with risk
of MCI or dementia.

Conclusions: Using a non-parametric approach to analyzing 24-hour rest-activity rhythms,
we demonstrated that indices reflecting timing and amplitude predict risk of incident
dementia, but not MCI. In contrast, our prior parametric analysis identified parameters
related to risk of both MCI and dementia. Additional work should focus on identifying optimal
parametric and non-parametric approaches to analyzing 24-hour activity patterns in older
populations.

Acknowledgements: The Study of Osteoporotic Fractures (SOF) and sleep ancillary
components are supported by National Institutes of Health funding under the following grant
numbers : RO1 AG005407, RO1 AR35582, R01 AR35583, RO1 AR35584, R0O1 AG005394, R0O1
AG027574, RO1 AG027576, RO1 AG026720, and R21 AG051380.
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IMPACT OF DIAPERS ON A SLEEP-WAKE RHYTHM OF 2-MONTH OLD
INFANTS; EVALUATION BASED ON CORTISOL AWAKENING RESPONSE
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lUnicharm Corporation, Kanonji, 2Hiroshima University, Higashihiroshima, 3Shiga University,
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Introduction: An appropriate sleep-wake rhythm is important for the health and
development of infants, and a sleep problem in infants often make their caregivers stressful.
The cortisol awakening response (CAR) is frequently used to evaluate in
phyconueroendocrinological research for sleep. We examined whether the difference in
pressure placement of diapers affected sleep of 2-month old infants by using CAR and
measuring their motor activity.

Materials and methods: After the explanation of the study design with careful ethical
consideration, 32 pairs of mothers and their infants (2-months old) provided written consent
and participated in the study. The participants used both diaper P designed with appropriate
pressure placement based on the body shapes of infants and commercially available diaper
Q with higher pressure than diaper P for 3 days at home, respectively. We asked the
mothers to collect their infants' saliva in the time of wakening immediately and 30 min after
awakening over study period. Additionally, we asked the mothers to place an actigraphy on
the left upper arm of infants. This study was conducted after obtaining the approval of the
research ethics committee of the Graduate School of Integrated Arts and Sciences,
Hiroshima University and Shiga University.

Results: The total cortisol area under the curve (AUC) in diaper P was significantly higher
than in diaper Q (p < .05). Sleep parameters from actigraphy indicated that the proportion
of sleep at night of the total sleep in 24 hours (Rate) in diaper P was significantly higher
than in diaper Q (p < .05).This Rate also indicated a significant correlation with daily
physical activity amounts (p < .01). No significant difference was observed between diaper P
and diaper Q in terms of time in bed, wake after sleep onset, sleep efficiency, or sleep
latency.

Conclusions: The results of AUC and activity level suggest that the use of diapers with
optimized pressure may support the formation of a sleep-wake rhythm in 2 months old
infants.
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ALDOSTERONE RENIN RATIO IN OBSTRUCTIVE SLEEP APNEA AND
HYPERTENSION
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Introduction: Primary aldosteronism was thought to be a rare cause of hypertension with a
low prevalence among the general hypertensive population. Resistant hypertension and
primary aldosteronism are also associated with obstructive sleep apnea (OSA), although the
causality of this association is still unknown. We propose to prove that primary
aldosteronism with high aldosterone renin ratio is prevalent in OSA

Materials and methods: Subjects aged 30 to 65 were consecutively recruited by home
visits in Jakarta, Indonesia. Subjects with moderate to severe OSA and hypertension were
recruited in this study. Subjects were screened with Berlin questionnaire, high risk subjects
were tested using unattended type 2 portable monitor (Alice Pdx). Hypertension was
diagnosed when morning blood pressure exceeded 140/90 mmHg or subjects were on anti-
hypertensive drugs. Serum concentration of aldosterone and renin were determined using
ELISA method. Primary aldosteronism (PA) was screened with aldosterone renin ratio (ARR)
>20.

Results: We recruited 40 subjects in this study consisting of 26 male and 14 female
subjects, median age was 52.5 years, BMI 27.46 kg/m?, AHI 40.05 times/hour, nadir
81.5%, serum renin concentration 366.75 pg/mL, aldosterone was 5189.07 pg/mL, and ARR
16.34. While most subjects had low renin levels, aldosterone levels were more evenly
spread in the higher and lower levels. ARR were mostly low, but some subjects had
extremely high ratio. We found 16 (40%) OSA subjects with PA and 24 non PA. There was
no correlation between aldosterone serum concentration and AHI in both OSA with PA and
non PA groups. However, there was correlation between BMI and ARR in OSA subjects with
PA only

Conclusions: Subjects with moderate to severe OSA and hypertension had high prevalence
of primary aldosteronism as reflected by ARR, also that obesity played an important role in
the development of primary aldosteronism in OSA. It is important to screen moderate to
severe OSA subjects with hypertension for the presence of PA, especially in obese subjects.
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AGE-RELATED CHANGES IN THE NAPPING CORTISOL AWAKENING
RESPONSE (CAR) DURING EARLY CHILDHOOD
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Introduction: The cortisol awakening response (CAR) is a distinct part of cortisol's 24-hour
diurnal rhythm. It is marked by a sharp increase in basal cortisol levels peaking 30-45
minutes post awakening. This physiological phenomenon occurs after both nighttime sleep
episodes and daytime naps. The CAR after nighttime sleep episodes is frequently assessed in
sleep and neuroendocrine research in adults, but findings about how the CAR changes during
early childhood, particularly in the context of napping, are scarce and inconsistent. In this
study, we tested the hypothesis that the napping CAR would show age-related changes,
becoming less robust as young children increase in age.

Materials and methods: Eighteen healthy children (9 females) were studied at 2.5-3.0 y
(T1) and 3.5-4.0 y (T2). At both time points, children followed a strict sleep schedule for >5
days before completing 2 randomly ordered CAR assessments: One following a late morning
nap and another after a mid-afternoon nap. Wake time was verified with actigraphy and
sleep EEG. Saliva samples were obtained immediately after nap awakening (0 min) and then
at 15 min, 30 min, 45 min, 1.5 h, and 2.25 h. Saliva was assayed for cortisol (pg/dL). We
computed total cortisol secretion as area under the curve with respect to ground (AUCg) and
the dynamic of the response as minimum-maximum percent change (PC). Paired t-tests for
both morning and afternoon naps were used to compare differences in AUCg and PC
between T1 and T2.

Results: Children's AUCg for the morning nap CAR showed a decrease from T1 to T2 (0.805
+ 0.340 vs. 0.598 + 0.189 mg/dL?; t = 2.95, p = 0.01, d = 0.75); however, we found no
significant difference in the dynamic of the CAR (PC). Additionally, we observed no
difference in either CAR measures between T1 and T2 for the afternoon nap.

Conclusions: Our findings indicate that the CAR after a morning nap but not an afternoon
nap shows an early age-related change, becoming less robust from age 2 to 3 years. This
decrease in the morning nap CAR suggests that as young children age, their ability to adapt
to upcoming stressors across the day increases. Future research should examine how both
the morning and afternoon napping CAR continue to develop as children transition into
preschool (3-5 years old) and how the CAR is related to behavioral and cognitive outcomes.
Such data could lead toward the possibility of using the CAR as a biomarker of stress
resilience for young children in early life.

Acknowledgements: This research was supported by NIH grant R01-MH086566 to MKL.
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SLEEP QUALITY AND CORRELATION BETWEEN ANTHROPOMETRY AND
ELDERLY WOMEN OF THE SENIOR UCS PROGRAM

H. Theodoro, F. Valduga, J. Siviero
Universidade de Caxias do Sul, Caxias do Sul, Brazil

The objective of this study was to evaluate the sleep quality and its relationship to
anthropometry based on a sample of elderly women participating in the UCS Senior
Extension Program. This is a cross-sectional study, based on the UCS NUTENV project
database. The sample consisted of 130 elderly women whose demographic, socioeconomic,
anthropometric and sleep quality variables were analyzed. The results showed that most of
the elderly women have completed higher education, are married, and have a monthly
income of 2 to 4 times the Brazilian minimum federal wage. As for the anthropometric
evaluation, 46.9% of the elderly women are at a very high risk for CVD, considering WC.
Regarding BMI, 56.2% are overweight. The elderly women sleep an average of 7.24 hours,
and those classified as having low-weight BMI sleep less than those with an overweight BMI.
There was no significant correlation for insomnia and increased waist circumference. It is
suggested that further studies be conducted on the relation between anthropometry and
sleep.
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Introduction: According to the World Health Organization (WHO), the climacteric is a
biological phase of life and not a pathological process, which comprises the transition
between the reproductive and non-reproductive period of woman s lifel. The age of the
woman is one of the main factors associated with the alterations in the sleep since, among
the elderly, the awakenings increase significantly?. Concerning schooling, the lower the
schooling, the more severe are the symptoms in the climacteric. This fact is due to access to
information and search for better life quality3. The objective of this work is to establish a
correlation between demographic, socioeconomic, behavioral, and clinical factors with quality
sleep in climacteric women in the city of Caxias do Sul.

Materials and methods: A cross-sectional study in the Ambulatério de Climatério and at
the Cirurgia Ginecolodgica, belonging to the Ambulatério Central of the Universidade de
Caxias do Sul (AMCE), Brazil from January 2010 to April 2011. Data were collected from 551
women in the age group of 40 to 65 years complete.

Results: The prevalence of short sleep duration (> 5 hours) was 15.1%. The average hours
of sleep were 7 hours. About 27.9% have family income and 0-2 minimum wages, with
74.0% having 4 or more meals. About 45.7% of the women were in the perimenopause, and
77.9% of the women had minor psychiatric disorders.

Conclusions: Low educational level, the presence of minor psychiatric disorders and
quantity of meals/day (> 3) had an association with sleep less than 5 hours. Sleep cannot
be neglected during the clinical care of climacteric women since insomnia is observed in a
significant sample in this period.

Keywords: Climacteric; socioeconomic factors; behavioral factors; clinic factors;
demographic factors
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“DID MY CHILD SLEEP TODAY?"”: COMMUNICATION BETWEEN PARENTS
AND EDUCATORS IN CHILDCARE SETTINGS
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Introduction: Early Childhood Education and Care (ECEC) services are sleep environments
that may influence sleep patterns in two key ways. First, ECEC practices may maintain or
disrupt 24-hour sleep patterns established in the home environment. Second, as attendance
at ECEC coincides with the transition to monophasic sleep in which children's needs for
daytime sleep decrease, ECEC practices may respond to prolong napping. Communication
between parents and educators is therefore critical in ensuring regularity and responsiveness
to children's sleep needs and behaviours yet knowledge about if and how this happens is
limited. We sought to address this gap.

Materials and methods: Survey data, from 116 parents and 39 educators across 20
Australian ECEC services were analysed to assess the type and regularity of communication
strategies between educators and parents. Qualitative analyses investigated content of
sleep-related communications.

Results: In-person communication at pick-up and drop-off times were the most commonly
used communication method. Communication was often one-way, educator to parent. Some
parents (19%) reported that they never communicated about sleep at home.
Communications focused primarily on the occurrence (Did my child sleep today?) or duration
of sleep (How long?) during the ECEC day. Communication about home practices were less
common.

Conclusions: Communication between parents and educators is imbalanced. Educators
share more sleep-related information about children with parents, than parents do with
educators. Additionally, there was a focus on quantity of sleep. Communication that could
support continuity of practices and consistency of timing across home and ECEC is limited.
This study highlights potential barriers to communication and the need for improved
communication between educators and parents to support children's sleep health.
Acknowledgements: Funding was provided by the Queensland Government Department of
Education and Training. The authors would also like to sincerely thank the parents and
educators who participated in this study.
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Introduction: Current understanding of the processes underpinning the normative
transition from multiple sleep-wake cycles seen in infancy (polyphasic sleep) through to
consolidation of sleep into a single night period (monophasic sleep) is limited. Age at
cessation of napping occurs anywhere between age 1 and 5 years. Yet the extent to which
this timing holds significance for ongoing learning, behavior and health, is not well
understood. Care practices almost certainly influence this timing, but we do not understand
in what way or to what effect. The absence of such evidence generates controversy. For
example, while 80% of Australian childcare settings allocate a mandatory sleep time for
preschool children, 79% of parents do not want them to nap. Understanding the
developmental meaning of changing sleep patterns, the association of individual sleep
patterns with variation in care environments, and the pathway from these to long-term child
outcomes are all necessary steps in identifying appropriate care. The 'Sleep transitions'
study aims to (1) Characterise the developmental transition of sleep patterns from
polyphasic (multiple naps) to monophasic sleep (cessation of napping) using objective sleep-
wake measurement and developmental assessments; (2) Identify individual characteristics
and environmental factors that predict variation in early sleep patterns, timing of napping
cessation, and ongoing associations with learning, behaviour, and health; and (3) Translate
findings into meaningful guidance for care practices and educational policy.

Materials and methods: A 4-year prospective longitudinal study of 300 Australian children
tracked from 12 months to 5 years, with linkage to government education databases at
school entry, will be undertaken. Intensive objective measurement of sleep-wake, together
with measurement of learning, emotional regulation, and behaviour is applied to assess the
association between sleep patterns and child development.

Repeated objective measurement of 24-hour sleep patterns will be assessed objectively.
Children will wear an actigraph (Axivity UK) on their non-dominant wrist continuously for 2
weeks every 6 months to measure sleep-wakes states. The Ages and Stages Questionnaire
(ASQ-3), will be used to assess learning and behaviour. ASQ-3 is designed for repeat
measurement at close intervals, and therefore is suitable for the proposed measurement
schedule. To allow for measurement of executive control and congnitive processing at ages 3
and 4, the computerised NIH Toolbox Early Childhood Cognition Battery is added to the
measurement suite. Sleep environment at home and at ECEC will be assessed using a
customized environmental measurement system that combines measurement of light,
temperature, and noise.

Results: First, we will use group-based trajectory modelling to understand the changing
patterns of sleep functions within and across episodes. Second, the associations between
early biological and social environments and sleep patterns will be examined. Third, we will
assess impacts on development across early childhood. And finally, we will explore the
mechanisms of the pathways between individual characteristics, care environment, sleep
trajectories and outcomes.

Conclusions: The research outcomes are targeted to inform parents and non-parental
carers about the impact on all children through improved lifetime health and educational
trajectories.
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SLEEP PATTERNS, SLEEPINESS, AND COGNITIVE PERFORMANCE AMONG
ISRAELI ADOLESCENTS: A FIELD STUDY
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Introduction: Cognitive performance - memory, attention and other cognitive
performance-depends on quality of sleep, especially during adolescence. Research analyzing
self-report sleep data has consistently presented associations between sleepiness and a
decline in cognitive ability. This field study extends previous findings by examining objective
and subjective sleep patterns, sleepiness, and cognitive performance among Israeli
adolescents aged 12-19.

Materials and methods: The study subjects were 59 adolescents (32 female) in seventh to
twelfth grade, middle and high schools in urban and rural middle-class communities in
northern Israel (16.29+1.86 years). Sleep duration and quality were objectively measured
using actigraphs (Actiwatch 2, Respironics, Philips), for seven consecutive days, including
both school and non-school days. To measure sleepiness, subjects completed the Karolinska
Sleepiness Scale (KSS), a 9-point Likert scale self-reporting their sleepiness, ranging from 1
(“Very alert”) to 9 “Very sleepy-fighting sleep”. To assess cognitive performance,
participants completed a visual psychomotor vigilance task (PVT) and a Digit Symbol
Substitution Test (DSST).

Procedure: The subjects were collected using the snowball method. Participants wore the
Actiwatch for six consecutive days. Subjective sleepiness (KSS) and cognitive performance
were measured three times daily (morning, noon, and nighttime) on two school days and
one non-school day. The study was approved by the ethics committee at Emek Yezreel
College (2017-5 EMEK YVC).

Results:

Night Sleep: The duration and pattern of sleep differed significantly between school and
non-school days. On non-school days, subjects fell asleep later (01:16£1:45 vs.
23:47+1:04), woke up later (9:12%1:45 vs. 7:09+£0:49), had longer sleep latency
(33:35+39:04 vs. 19:10+15:35) and longer sleep duration (8:05+1:31 vs. 7:21+0:54).
There were no significant differences in sleep efficiency.

Sleepiness: Mixed model analysis revealed a statistically significant difference in reported
sleepiness between school and non-school days (F(,334)=8,83, p< .003), as well as between
different times of day. On non-school days, adolescents reported lower KSS (mean=4.70)
than on the non-school days (mean=5.28). KSS was lower on weekday afternoons than in
the morning (p< .001) or night KSS (p< .001). KSS was significantly higher on non-school
days night than morning and afternoon KSS (p< .001).

Psychomotor Vigilance Test (PVT): Mixed model analysis found significantly more errors
(6.0 vs. 4.4; F(1,278)=6.47, p< .01), higher mean reciprocal RT fastest (185.9 vs. 179.9; F(,
278)=4.64, p< .05), more lapses system variability min (4.8 vs. 3.4; F(, 278y=6.29, p< .01),
more lapses system variability max (6.8 vs. 5.3; F(, 278)=4.52, p< .05) on school days than
on non-school days. Subjects offered significantly fewer responses to the DSST test in the
morning than at noon or night-time (F(, 277)=3.54, p< 0.05).

Conclusion: Actigraphic recording and subjective sleep reports support a shift among
adolescents in sleep-wake pattern toward late evening, a late rise time on school days, and
an even later one on non-school days. About 24% of participants were sleep deprived, slept
less than 7 hours a night, 52% slept between 7-8 hours, and 24% slept longer than 8 hours.
Sleep deprivation led to higher KSS and poor performance on the PVT and DSST during
school compared to non-school days.
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FUNNEL CHEST IS ASSOCIATED WITH SLEEP-RELATED SYMPTOMS IN
CHILDREN

H. Wada, M. Kimura, R. Shirahama, T. Tanigawa
Juntendo University, Tokyo, Japan

Introduction: The purpose of the study was to estimate the prevalence of funnel chest, and
to elucidate its association with sleep-related symptoms.

Materials and methods: This is a part of Matsuyama Children's Study, conducted between
1 October 2014 and 31 March 2015. We delivered nearly 25,000 set of a questionnaire to
the care givers of all the school children in Matsuyama city, and identified children with high
risk for sleep disordered breathing, who were invited for a detailed examination, including
physical examination and assessment of their sleep disordered breathing (SDB) by type 3
portable sleep monitors.

Results: The data of 481 children was analyzed and funnel chest was observed in 27
children, suggesting that the prevalence of funnel chest is estimated to be 1 to 5 percent.
The present study also showed that funnel chest was associated with disrupted breathing,
and not with RDI values. The dissociation was caused by the presence of children who were
witnessed to have disrupted breathing, but have RDI lower than 1. In addition, the
association was observed even in a group who showed disrupted snoring a night per week.
Conclusion: The present study showed that funnel chest was associated with a minimal
frequency of disrupted breathing and snoring.
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THE ASSOCIATION BETWEEN SLOW-WAVE ACTIVITY (SWA) AND
PROCESSING SPEED IN TODDLERS
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Introduction: During early childhood, the brain undergoes massive morphological changes
and cognitive functions mature. Additionally, slow-wave activity (SWA), a marker of the
depth of sleep, shows an inverted U-shaped time course during development. Specifically,
maximal SWA undergoes a posterior to anterior shift from early childhood (2 years) to late
adolescence (20 years), which may reflect cortical maturation. In preschool-aged children,
we previously showed that greater slow sigma power during sleep predicted faster reaction
time. To date, little is known about the relationship between SWA and processing speed, a
basic fundament underlying complex cognitive skills in early development.

Materials and methods: This project examined the relationship between SWA and
processing speed in 2.5-3.0-year-old children (n=26, 50% males) via home-based
assessments. All children enrolled in the study were regular nappers. After a 5-day
stabilization sleep schedule, a baseline sleep EEG recording was performed on participants at
4 electrode placements: Fz, Oz, C3, and C4. SWA EEG spectral power was quantified in the
0.75-4.5 Hz range during the first 60 minutes of NREM sleep. Processing speed was obtained
as part of a standard cognitive assessment via a computer-based task one hour after waking
from a midday nap. All assessments were performed in the homes of participants. Pearson
correlations were used to assess associations between processing speed and SWA from each
of the four electrode sites.

Results: On average, reaction time (processing speed) was 2111 £ 408 ms and SWA was
856.4 + 300.7 uV?/Hz. Although we examined spectral power in three different ranges
(delta, theta, sigma), we found only a significant correlation between SWA and processing
speed in the occipital region. Increased SWA in the occipital region was predictive of a longer
reaction time and therefore slower processing speed (r = 0.44, p = 0.03). Observation of
this relationship showed differences between sexes, suggesting that females (r = 0.26, p =
0.07) may show a stronger association between SWA in the occipital brain region and
processing speed than males (r = 0.09, p = 0.33). Average SWA from electrodes C3 and C4,
as well as the frontal-to-occipital ratio, showed no association with processing speed.
Conclusions: Interestingly, these findings contradict our hypothesis based on previous data
with older children indicating that greater SWA was associated with more advanced
behavioral and cognitive skills. This discrepancy may potentially reflect the stark individual
differences that are present within this rapidly maturing age group. Future research should
not only examine the relationship between processing speed and SWA longitudinally across
early childhood, but also include complex executive functions and other sleep parameters
(e.g., slow and fast sigma activity).

Acknowledgements: Research support from NIH R01-MH086566 to MKL.
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SLEEP AND MEDIA USE IN 3-6 YEAR-OLD CHILDREN: DIFFERENCES
BETWEEN GOOD AND POOR SLEEPERS

S.D. Wong, L.E. Hartstein, M.K. LeBourgeois
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Introduction: The technological revolution has changed media and the way children
interact with it and their world. Existing data indicate that increased media use is associated
with poor sleep quality in school-age children and adolescents. To date, very little is known
about links between sleep and media in young children, even though recent surveys
estimate that electronic media use in this age group is increasing and behavioral sleep
problems are prevalent. In this study, we employed assessments of sleep and media use
and tested the hypothesis that poor sleeping children would be more likely to engage with
media than good sleeping children.

Methods: Participants were 35 children from two different cohorts: (1) Healthy, good
sleepers (n=17, 7 males, 4.1£0.5 years) who reportedly obtained =10.5 hours per night
and had no behavioral sleep problems and (2) Poor sleepers (n=18, 9 males, 5.5+0.7 years)
who reportedly obtained chronic insufficient sleep <9 hours/night and/or had behavioral
sleep problems (e.g., bedtime resistance, sleep onset delay) for 26 months. Sleep duration,
sleep onset latency (SOL), and bedtime were quantified through 7 nights of actigraphy and
verified with sleep diaries. Parents completed the Children's Sleep-Wake Scale (CSWS), a
multi-dimensional measure of behavioral sleep quality (higher scores=better). Media use
was assessed across 2 weekdays and 2 weekend days through a parent-reported media
diary. We defined digital media as any electronic device involving screen time (e.g., tablet,
smart phone) that engages children in a variety of activities (e.g., games, reading). A chi-
squared test compared the proportion of children who used media, and independent t-tests
compared the duration of media use, actigraphy variables, and CSWS scores between
groups.

Results: As expected and as evidence of the validity of our groups, we found that poor
sleeping children on average had longer SOL (28.4£25.5 vs. 19.8+15.2minutes, t=-3.2, p<
0.01), shorter sleep duration (591.8+53.1 vs. 627.7+£44.0 minutes, t=5.8, p< 0.01), and
reduced behavioral sleep quality (3.4%£0.8 vs. 4.7£0.5, t=6.2, p< 0.01) compared to good
sleeping children. Additionally, average daily media use duration was higher in poor than
good sleepers (124.9+112.8 vs. 74.7£63.8 minutes, t=-3.4, p< 0.01), and poor sleeping
children were more likely to use media across the 4 days (92% vs. 81%, x2=4.3, p=0.04)
compared to good sleeping children.

Conclusions: Our findings indicate that media use likely plays an important role in early
childhood sleep health. Young children who use more media are more likely to take longer to
fall asleep, have poorer behavioral sleep quality, and shorter sleep duration overall. Time
displacement (time spent using media instead of sleeping), psychological stimulation, and
the effects of screen light on circadian timing are potential mechanisms underlying these
associations. It is important to note that media use and sleep have a bidirectional
relationship, and parents should consider the timing and reasoning behind their child's
media use, especially in the 1-2 hours before bedtime. Future research should incorporate
more complex assessment of media use and examine more dynamic changes in media and
sleep health pre-post intervention.

Acknowledgements: NIH grants R21-MH105735 and R01-HD087707 to MKL
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Introduction: Sleep complaints are one of the most common symptoms related to the
menopausal transition, affecting 40-60% of women. However, it is difficult to disentangle
changes in sleep that are due to aging from those directly due to menopause. The aim of
this study was to compare different types of sleep disorders in 45-60-year menopausal and
pre/peri-menopausal women in a large population-based study.

Materials and methods: Women aged between 45-60 years who self-reported menopausal
status were selected from the Canadian Longitudinal Study of Aging (CLSA), excluding those
with prior hysterectomy. Participants completed assessments for overall sleep satisfaction,
hours of sleep per day, sleep-onset insomnia disorder, sleep-maintenance insomnia disorder,
daytime somnolence disorder, rapid eye movement sleep behavior disorder (RBD), restless
leg syndrome (RLS) and obstructive sleep apnea (OSA). Each sleep variable was compared
between post-menopausal and pre/peri-menopausal women using multivariate regression,
adjusting for age, hormone replacement therapy, number of child-bearings, body mass
index, anxiety, depression, and other potential confounders.

Results: Among 6179 women included in the analyses, 3713 (60.1%; mean age=55.7+3.3)
were post-menopausal and 2466 (39.9%) were pre/peri-menopausal (mean age:
49.80+3.1). Compared to pre/peri-menopausal women, post-menopausal women were more
often reported requiring 230 minutes to fall asleep (20.4% vs. 15.5%, Adjusted OR=1.24,
95%CI=1.00-1.53) and were more likely to meet criteria for possible sleep-onset insomnia
disorder (10.8% vs. 7.3%, AOR=1.51 [1.07-2.12]). Plotting symptom onset according to
menopausal onset, exhibited that the majority of women reported the onset of insomnia
symptoms within 2 years before and 6 years after menopause onset. Post-menopausal
women were also more likely to screen positive for OSA (14.6% vs. 10.4%, AOR=1.48
[1.14-1.92]). The two groups did not differ on sleep dissatisfaction (32.4% vs. 29%),
daytime somnolence disorder (1.6% vs. 1.3%), sleep-maintenance insomnia disorder (17%
vs. 14.5%), RLS (23.5% vs. 20.9%) or RBD (3.9% vs 4.0%).

Conclusions: Compared to pre/peri menopausal women of similar age, menopausal women
have increased insomnia, which appears to be specific to sleep-onset difficulties, and with an
onset of symptoms that is commonly timed to the onset of menopause. Menopausal women
also are more likely to screen positive for OSA. However, menopausal status is not
associated with sleep-maintenance, somnolence, or RLS, and RBD.

Acknowledgements: We would like to thank CLSA for providing us with the data and thank
Webster Foundation for funding this project.
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Introduction: Acute stress levels have been shown to be associated with BMI, physical
activity, screen time, and ambient noise exposure. These factors are also associated with
poor sleep quality. We hypothesize that BMI, physical activity, screen time, and ambient
noise exposure affect acute stress levels via their effect on sleep. If the role of sleep is
removed from this association, the strength of association becomes weaker.

Materials and methods: A self-administered questionnaire survey was conducted online,
to assess the BMI, level of physical activity, screen time, ambient noise exposure and sleep .
Severity of acute Acute stress Stress symptoms Symptoms was analysed using American
Psychiatry Association-National stressful Stressful events Events survey Survey acute Acute
stress Stress disorder short Short scale (APA-NSESS ). Sleep was assessed by Pittsburgh
sleep quality index (PSQI) global score, sleep duration during weekdays, Sleep duration
during weekends/holidays, latency of sleep, efficiency of sleep and, Social jet lag). Sleep
parameters (excluding social jet lag) were assessed using PSQI questionnaire. Social jet lag
was calculated as the difference between the mean of average bedtime and average wake-
up time on weekends and on weekdays. BMI was calculated using the self- reported height
and weight. Level of physical activity was first categorised as moderate or vigorous, and
then the hours per week of exercise was calculated using hours per day and number of days
the activity is performed in a week.

Results: 503 (237 were females, 259 as males after exclusion of 7 individuals on the basis
of inclusion-exclusion criterion) young adults aged 18-25 years living in New Delhi, India
filled the questionnaire. 7 participants were excluded on the basis of inclusion-exclusion
criteria. 237 were females, 259 were males. The data was analysed using SPSS (version 26,
2019, IBM Co). Average sleep duration on weekdays and weekends were 6.49 +/- 0.80 and
7.17 +/- 0.61 hours respectively. 71 (14.3%) participants had a social jet lag >=2 hours,
and 207 41.7% had a social jet lag of 1-2 hours. Strong significant correlations (p< 0.001)
were present between severity of acute stress symptoms and PSQI global score (pearson
Pearson's correlation coefficient (r) =0.324), Sleep duration-weekdays (r=-0.214), Sleep
latency (r=0.208), Sleep Efficiency (r=-0.205). Significant correlations (p< 0.05) were
present between severity of acute stress symptoms and Screen screen time (r=0.100),
Social social jet lag (r=0.106), Sleep sleep duration-weekends/holidays (r=-0.140). No
combination of three variables (one from each category - independent, mediating and
dependent) were significantly correlating with one another, hence we cannot apply the Sobel
test for mediation analysis.

Conclusions: Positive correlation of acute stress with Increased latency of sleep, and social
jet lag, decreased sleep efficiency and lesser duration of sleep are associated with higher
levels of acute stress. Longer sleep duration during both weekdays and weekends is
associated with lower acute stress levels. Sleep duration during weekdays is more
significantly associated with acute stress than sleep duration during weekends/holidays.
Sleep does not mediate the relationship between acute stress levels and BMI, physical
activity, screen time, and ambient noise exposure.

Acknowledgements: STS-ICMR
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Introduction: Previous evidence using subjective data have associated both short and long
sleep duration (SD) with cardiometabolic conditions like obesity, diabetes and hypertension.
However, recent studies using objective data of SD in the subject's routine have questioned
he real frequency of short and long sleepers as well as the aforementioned cardiometabolic
associations. The objectives of this study are: 1) to explore the agreement of self-reporting
against objective measurements of SD using wrist actigraphy; 2) identifying the burden and
predictors of SD misperceptions (either underestimation or overestimation) in a cohort of
adults no referred to sleep studies.

Materials and methods: We recruited participants from the ELSA-Brasil study who
completed a clinical evaluation, a wrist actigraph device for 7 days and answered questions
about self-reported SD. All participants also performed a home sleep study (Embletta
Gold™) for the diagnosis of obstructive sleep apnea (OSA). The mean differences, the Bland-
Altman method and Pearson correlation coefficients (r) were assessed for to explore the bias
and agreement between the self-reported and actigraphy SD data. Was used multinomial
logistic regression for identify sociodemographic and sleep characteristics associated with SD
underestimation (subjective SD=-1 hour compared to the objective data) and SD
overestimation (subjective SD=+1 hour compared to the objective data).

Results: Data from 2,036 participants were used in the analysis (42.7% males; mean age:
49+8 years). The frequency of overall SD matching (difference between self-reported and
actigraphy data < 1h) was 60.9%. The remaining comprised 395 participants (19.4%) who
underestimated and 401 participants (19.7%) who overestimated. Overall, the average SD
was 6.6x1.2h by self-reported and 6.6+1.0h by actigraphy. However, a poor correlation
(r=0.264) and agreement (average difference of 0.0h, with 95% CI: -2.56, 2.57, p=0.0016)
were found between two methods. Among participants with short SD (< 6h) using objective
data, 49% of them overestimated and 2% of them underestimated SD. In contrast, for
those who sleep more than 9h, only 6% of them overestimated while 47% underestimated
SD. Mixed race (OR 1.74), black race (OR 2.76), excessive daytime sleepiness (OR 1.46),
objective SD (OR 2.98) and wake after sleep onset (OR 2.38) were independent variables
associated with SD underestimation. On the other hand, Asian/other race (OR 0.49),
married (OR 0.70), education beyond High School (OR 0.75), excessive daytime sleepiness
(OR 0.72), and objective SD (OR 0.37) were protective variables for overestimation, while
wake after sleep onset (OR 2.24) and number of awakenings (OR 1.02) were risk factors.
The presence of OSA was not a predictor of both over or underestimation of SD.
Conclusions: The agreement between self-reported and actigraphy-assessed SD is poor,
reinforcing the need to avoid subjective data in this scenario. Self-reported SD has shorter
bias when actual SD is between 6 and 9 hours. Different factors were associated with
underestimation and overestimation of SD. For example, in relation to the white race, mixed
and black people underestimate more SD, while the Asian race overestimate less. In
addition, excessive daytime sleepiness has a protective role for overestimation and is a risk
factor for underestimation of SD.
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Introduction: Young adults with high BMI have been shown to be at higher risk for
obstructive sleep apnoea. A number of factors such as acute stress levels, physical activity,
screen time, and ambient noise exposure also affect the relationship. These factors are also
associated with poor sleep quality. This study examined the association of high risk of sleep
apnoea with acute stress, BMI and social jet lag.

Materials and methods: A self-administered questionnaire survey was conducted online to
assess the risk of obstructive sleep apnoea, BMI, level of physical activity, screen time,
ambient noise exposure and sleep quality . Risk for OSA was assessed by Berlin
guestionnaire, severity of acute acute stress stress symptoms symptoms was analysed using
American Psychiatry Association-National stressful Stressful events Events survey Survey
acute Acute stress Stress disorder short Short scale (APA-NSESS ). Sleep quality was
assessed by Pittsburgh sleep quality index). Social jet lag was calculated as the difference
between the mean of average bedtime and average wake-up time on weekends and on
weekdays. The data was analysed using SPSS (version 26, 2019, IBM).

Results: 503 (237 were females, 259 as males after exclusion of 7 individuals on the basis
of inclusion-exclusion criterion) young adults aged 18-25 years living in New Delhi, India
filled the questionnaire. 7 participants were excluded on the basis of inclusion-exclusion
criteria. 237 were females, 259 were males. Average sleep duration on weekdays and
weekends were 6.49 +/- 0.80 and 7.17 +/- 0.61 hours respectively. 71 (14.3%) participants
had a social jet lag >=2 hours, and 207 41.7% had a social jet lag of 1-2 hours. Strong
significant correlations (p< 0.001) were present between severity of acute stress symptoms
and Berlin questionnaire score (pearson Pearson's correlation coefficient (r) =0.367, p<
0.001), BMI and Berlin questionnaire (r= .128, p< 0.001) and screen time and Berlin
questionnaire (r=0.123, p< 0.001). High risk for OSA was also inversely associated with
duration of sleep on weekdays (r=-1.31, p< 0.001). Social jet lag did not demonstrate a
significant correlation with sleep apnoea.

Conclusions: High risk of obstructive sleep apnoea is associated with higher acute stress
levels, higher screen time and decreased duration of sleep during weekdays. Social jet lag
was not associated with high risk of sleep apnoea.

Acknowledgements: This study was conducted under an Indian Council for Medical
Research grant
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Introduction: Some individuals, defined as “self-awakeners”, report the ability to
spontaneously awake from nocturnal sleep, at a desired time, without the aid of any alarm
clock or other external stimulil. This ability possibly implies planning one's awakening time
at sleep onset and automatically triggering during sleep a gradual change of physiological
variables leading to the transition to wakefulness.

While a number of studies have described the modifications of physiological? and
behavioural® variables in proximity of awakening, as well as the objective sleep features of
self-awkeners?, only few others have investigated psychological factors (e.g. self-efficacy®,
motivation® and chronotype”), so that it still remains largely unclear which of them, and to
what extent, are involved in successful self-awakening.

Here we compare a group of Self- and Forced awakeners on a set of psychological and
chronobiological variables (i.e., personality traits, anxiety, depression levels and chronotype)
with the aim of assessing the possible role of these factors in the modulation of self-
awakening ability.

Materials and methods: A sample of 1176 young volunteers (F=903; M=273; age=21.9 +
4.3) completed the following self-report instruments: (1) a questionnaire on sleep habits® to
distinguish Self-Awakeners (SA) from Forced Awakeners (FA) (two items were considered as
inclusion criteria for the SA group: not habitually using any alarm to wake up, self-reported
ability to wake up at a predetermined time); (2) the Morningness - Eveningness
Questionnaire, MEQ?®; (3) the Pittsburgh Sleep Quality Index, PSQI'; (4) the Ten Item Big
Five Inventory, TIBI!! ; (5) the State-Trait Anxiety Inventory, STAI'?; (6) the Beck
Depression Inventory, BDI-II'3,

For continuous variables, between-groups differences were assessed through non parametric
Mann-Whitney Test, due to non normal distribution of the variables verified through the
Shapiro test. Chi square test was performed, instead, to address differences in
chronotypology.

Results: Our sample includes 136 SA (11,6%) and 1040 FA (88,4%) (x2(1)= 1176,0; p=<
.001).

Compared to FA, SA are more frequently morning types (x2(2)= 21,900; p=< .001) and
show a higher degree of Conscientiousness (U=59086,0; p=.002) and Neuroticism
(U=59471,0; p=.002). No significant inter-group differences emerged, instead, in
depression, anxiety, extraversion, agreeableness, openness and subjective sleep quality
scores.

Discussion: Our findings confirm extant literature on the association between morning
chronotypology and self-awakening ability (Crabb, 2003). Moreover, they suggest that,
along with physiological and chronobiological factors, interindividual differences in
personality traits (namely conscientiousness and neuroticism) may play a significant role in
modulating this ability.
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Introduction: Obstructive sleep apnea (OSA) has gained a huge relevance, mainly due to
its proven impact in multiple cardiovascular (CV) events. Accumulating evidence suggests
that successful OSA treatment with positive airway pressure (PAP) can improve CV
outcomes.

This study aimed to evaluate the incidence of CV and CeV events and related mortality in 89
males with moderate-to-severe OSA treated with PAP over 10 years, and to assess its
relation with PAP adherence.

Results: Of the 89 patients included (mean age 53.5+11.7 years, BMI=33.2+4.9 kg/m?,
initial AHI=52.9+20.6 events/h, Epworth scale=12.2+5.3), 17 were active smokers, 63 had
hypertension, 1 hyperuricemia, and 5 had previous CV and/or CeV events. Over follow-up,
AHI and Epworth scale decreased significantly (p< 0.001) reaching minimum levels of
2.6+1.8 events/h and 4.2+3.9, respectively. Most of patients were PAP adherent (mean
objective compliance= 93.8+13.9%, with 6.5+1.6 h/use/day). At time of last evaluation,
mean adherence rate and hours use/day were, respectively, 98.1+3.1% and 7.0+1.4, being
found a progressively strong negative correlation between PAP adherence and CeV/CV
events, mostly after the 6% year. Over this period, 9 patients had CV and 5 CeV events, and
2 experienced both events. Mean survival time was 123.9+25.9 months: lower in those who
had CV and/or CeV events (p< 0.001). Ten patients died (3 by CVD complication, 1
myocardial infarction, 2 stroke, and 1 cardiopulmonary arrest).

Conclusions: Although AHI presented an immediate and sustained decrease with PAP
treatment, only an effective PAP adherence (especially after 24 months) seems to be
effective in decreasing CV/CeV events, especially when used for more than 6 years.
Acknowledgements: Sleep Unit, Pneumology Service Centro Hospitalar e Universitario de
Sao Jodo
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Introduction: OSA is a disease with increasing prevalence and is reported to have a
metabolic profile pedisposing to cardiovascular disease. The aim of this study was to assess
the association between OSA and metabolic alterations and to evaluate the role of
hypoxemia on metabolic abnormalities

Materials and methods: To this end, we performed a prospective study

of patients who underwent seep study in Constanta Sleep Disorders Center, between 2015-
2019. General physical measurement, blood sampling and overnight polygraphy were
performed for all patients. OSA was consider present when AHI >15. The patient group
consisted of 178 patients out of which 104 (58.42%) patients were found to have metabolic
syndrome.

Results: The prevalence of metabolic changes among OSA patients increased with
increasing AHI and increasing desaturation index. Among the risk factors associated with
these pathologies, obesity is the most important causal factor for metabolic disease as well
as for OSA. OSA has also been associated with the development or aggravation obesity,
dyslipidemia, metabolic syndrome, nonalcoholic fatty liver disease and insulin resistance or
type 2 diabetes mellitus. However, the role of metabolic abnormalities in determining or
aggravating OSA is still unknown. Metabolic disorders and OSA share common pathogenic
pathways, including alterations in autonomic nervous system regulation, increased
inflammatory activity, and alterations in adipokine levels and endothelial dysfunction.
Overall, the association between OSA and metabolic alterations is complex with confounding
determinant elements. In addition..

Conclusions: The severity of OSA and hypoxemia may have a role in the pathogenesis of
metabolic dysfunctions independent of obesity and therefore this association is complex and
bidirectional and should be evaluate in every patient.
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Introduction: The slow waves of NREM-sleep (0.5-4Hz) reflect experience-dependent
synaptic plasticity and play a direct role in the restorative functions of sleep. Importantly,
slow waves behave as traveling waves and their propagation is assumed to reflect the
existence and structural properties of cortico-cortical white matter connections. Based on
this hypothesis, the corpus callosum (CC) may represent the main responsible for cross-
hemispheric slow wave propagation. Studies in birds and cetaceans also suggested that the
absence of cross-hemispheric connections may favor the emergence of uni-hemispheric
sleep. To test these hypotheses, here we studied a peculiar group of patients who
underwent total callosotomy due to drug-resistant epilepsy.

Materials and methods: Overnight high-density (hd)-EEG recordings (256 electrodes)
were performed in 5 epileptic in-patients (CPs; age range 40-53y, 2F) who underwent total
resection of the CC, in 3 control non-callosotomized in-patients (NPs; 44-66y, 2F, 1 epileptic
male), and in an additional control sample of 24 healthy subjects (HSs; 20-47y, 13F). The
analyses were focused on the first 5-h of sleep recording, starting from the time of 'lights-
off'. Sleep scoring was performed according to standard criteria, and periods containing
artefactual or non-physiological activity were excluded from subsequent analyses. Slow
waves were detected using an automated algorithm and their properties and propagation
patterns were computed. For each slow wave parameter and for each patient, the relative z-
score and the corresponding p-value were calculated with respect to the distribution
represented by the HS-group. Group differences were considered significant only when a
Bonferroni corrected p< 0.05 was observed in all the 5 CPs and in none of the 3 NPs. A
regression-based adjustment was used to exclude potential confounding effects of age.
Results: Slow wave density, amplitude, slope and propagation speed did not differ across
CPs and HSs. In all CPs slow waves displayed a reduced probability of cross-hemispheric
propagation and a stronger inter-hemispheric asymmetry. Such asymmetry was also
confirmed when slow waves were sorted into five equally subdivided amplitude percentile
classes. In addition, we found that the incidence of large slow waves (peak-to-peak
amplitude >75uV) tended to differ across hemispheres within individual NREM epochs, with
a more common predominance of the right over the left hemisphere in both CPs and HSs. Of
note, the absolute magnitude of this inter-hemispheric difference was significantly greater in
CPs relative to HSs. This latter effect does not depend on differences in slow wave origin
within each hemisphere across groups.

Conclusions: Present results indicate that the CC is essential for the cross-hemispheric
traveling of sleep slow waves, thus supporting the assumption of a direct relationship
between white matter structural integrity and slow wave propagation. Our findings also
imply a prominent role of cortico-cortical connections, rather than cortico-subcortico-cortical
loops, in slow wave cross-hemispheric synchronization. Finally, they indicate that the lack of
the CC does not lead to differences in 'sleep depth’, in terms of slow wave generation/origin,
across the two hemispheres. This is in line with previous evidence suggesting that the
absence of the CC is not sufficient, for the occurrence of uni-hemispheric sleep.
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Introduction: Sleep slow waves appear in the EEG signal thanks to the coordinated activity
of cortical neuronal populations whose membrane potentials oscillate between a
hyperpolarized 'down-state' of neuronal silence and a depolarized 'up-state' during which
neurons fire. Although slow waves are thought to be generated at cortical level, evidence
indicates that their occurrence may be associated with coordinated changes in subcortical
activity. The study of such interactions in humans is however limited by the low spatial
resolution and accuracy of scalp EEG. Thus, here we performed a combined EEG-fMRI study
to gain new insight regarding changes in cortical and subcortical activity associated with the
occurrence of sleep slow waves.

Materials and methods: Twenty healthy volunteers (29.7+3.9yrs, 11F) underwent
simultaneous EEG (32 electrodes, 1kHz) and fMRI recordings (3T, TR=2s) during an
afternoon nap opportunity (2:30-4:00PM). EEG recordings were preprocessed using EEGLAB
(FMRIB-plugin and Independent Component Analysis). Sleep scoring was performed
according to standard criteria, and slow waves were automatically detected in N1/N2/N3
epochs on the negative-envelope of the EEG-signal computed across all electrodes (no
amplitude threshold). Three subjects were excluded from further evaluation as they did not
reach stable sleep and/or showed strong artefactual activity. The preprocessing of fMRI data
(AFNI) included: despiking, slice timing and motion correction, spatial smoothing (6mm-
FWHM), normalization, and signal cleaning based on removal of motion parameters, signal
from CSF and temporal autoregression (ARMA-1). Brain regions associated with slow wave
occurrence were first identified through a voxel-wise regression. In the regressor each slow
wave was modelled as a square wave, using the onset time (timing of the positive-to-
negative zero-crossing), maximum negative amplitude and duration of the descending slope
(from first zero-crossing to wave-peak), convolved with a standard gamma hemodynamic
response.

Results: Slow waves were associated with a significant BOLD signal increase (p< 0.005,
FDR corrected) in bilateral thalamus and cerebellum, and with a significant BOLD decrease in
bilateral visual cortex and sensorimotor cortex and in the right primary auditory cortex. An
analysis of the average temporal profile of the underlying hemodynamic response in each
significant cluster revealed that the thalamic BOLD increase was temporally aligned with the
beginning of the slow wave. On the other hand, the negative deflection in primary sensory
cortices was delayed by 2-4s with respect to the beginning of the slow wave, and was
preceded by a slow, positive BOLD deflection that started 4-8s prior to slow wave onset.
Conclusions: Present results are consistent with previous evidence indicating an association
between cortically detected sleep slow waves and changes in thalamic activity, and may in
part reflect the triggering of sleep spindles during the down-to-up-state transition. In
addition, we showed here that slow waves are consistently associated with a negative
hemodynamic deflection which occurs later in time after the slow wave onset. Such delayed
response may explain why this effect was missed by previous investigations. Interestingly,
the regional specificity of the BOLD negativity, which was confined to primary sensory
cortices, suggests a potential causal relationship between slow waves and sensory
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disconnection during NREM sleep.
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Network, Toronto, ®Faculty of Medicine (Respirology), McMaster University, Hamilton,
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Introduction: Obstructive sleep apnea (OSA) is common in asthmatics, with overlap of 12-
50%. OSA prevalence increases with increasing asthma severity, suggesting a
pathophysiological link between the two. OSA is also a risk factor for frequent nocturnal
asthma exacerbations. Overnight rostral fluid shift from the legs into the neck and
peripharyngeal tissues increases upper airway resistance and severity of OSA. Recently, we
showed that in asthmatics while supine, rostral fluid shift into the thorax increases lower
airways resistance (Rwa). During an obstructive apnea, generation of exaggerated negative
intrathoracic pressure could draw blood into the thorax and increase thoracic fluid volume
(TFV). We therefore hypothesized that generation of exaggerated negative intrathoracic
pressure by inspiratory efforts against an occluded upper airway to simulate obstructive
apneas, will draw fluid into the thorax and induce a greater increase in Ria in asthmatics
than in healthy subjects.

Materials and methods: Healthy and asthmatic subjects lay supine for 30 mins and were
randomized in a crossover design to a control or intervention study arm with a 1-hour
seated washout period between them. In the control arm, subjects breathed normally. In
the intervention arm, subjects performed Mueller maneuvers (MM) by making inspiratory
efforts against an occluded mouthpiece to simulate OSA. 25 MMs were performed for 15
seconds each at esophageal pressure of -40 cmH20 followed by 20 seconds of normal
breathing. TFV, as well as change in respiratory system reactance at 5Hz (AX5, representing
the change in Ria) were measured before and after the control and intervention periods.
Changes in variables within and between the two groups were compared using repeated
measures analysis of variance (ANOVA).

Results: Ten healthy and 11 asthmatic subjects completed the study to date. During the
MM arm, there was a significantly greater increase in TFV of 131ml in healthy subjects and
97ml in asthmatic subjects than in the control arm (P < 0.001). In healthy subjects, X5 did
not change significantly during MMs compared to control (0.0£0.3 vs -0.2+0.5 cmH20/L.s, P
= 0.34). However, in asthmatic subjects, the reduction in X5 during MMs was greater than
that in the control arm (-1.0+1.1 vs -0.7+1.0 cmH20/L.s, P = 0.04), indicating a greater
increase in Ria.

Conclusions: These results indicate that MMs draw fluid into the thorax. In healthy subjects
this fluid did not affect R.a. However, in asthmatics, the increase in TFV was accompanied by
an increase in Rua, indicating that the increase in TFV narrowed the lower airways. This
suggests that one mechanism by which OSA could worsen asthma is through increases in
TFV resulting from negative intrathoracic pressure swings during obstructive apneas.
Acknowledgements: This study was supported by Canadian Respiratory Research
Network, Allergen NCE and Ontario Lung Association.
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Introduction: Sleep loss and circadian misalignment alter energy metabolism in a tissue-
specific manner and, when chronic, increase the risk of metabolic disease. FGF-21 is a
fasting-induced hormone with tissue-specific effects on metabolic substrate utilization, e.g.
increasing insulin sensitivity of adipose tissue. Notably, circulating levels of FGF-21 have
been found to be increased in metabolic conditions such as type 2 diabetes and obesity.
However, as of yet, the potential role of FGF-21 in relation to adverse metabolic changes
that result from sleep and circadian disruption has not been investigated.

Materials and Methods: In a randomized, 2-session, 2-condition, crossover clinical study
involving 15 healthy young men, serum samples were obtained in the fasted state and after
an oral glucose tolerance test (OGTT), following one night of overnight wakefulness
(simulating overnight shift work) and following one night of sleep (8.5 hrs), for analysis of
glucose, and serum insulin and FGF-21 levels by ELISA. Skeletal muscle and adipose tissue
biopsies were collected in the morning fasting state in both conditions, for targeted DNA
methylation and gPCR analyses.

Results: Even though the OGTT increased FGF-21 levels across conditions (P=0.0001),
FGF-21 levels were significantly higher across timepoints after overnight wakefulness
compared with after sleep (p=0.022). A similar increase was seen in a separate cohort with
cumulatively matching partial sleep loss (8.5 hrs). A sub-group analysis revealed that only
participants with lower but not higher (P=0.031 vs P=0.41) insulin sensitivity, in response to
the OGTT after sleep loss, exhibited a significant increase in serum FGF-21 levels after sleep
loss compared with normal sleep. The promoter region of the FGF-21 gene exhibited
increased DNA methylation after sleep loss compared with sleep (P< 0.05), both in skeletal
muscle and adipose tissue, and this effect was also driven by increased DNA methylation in
those with lower but not higher insulin sensitivity in response to our sleep loss intervention.
MRNA expression profiling of FGF-21 and downstream response genes (e.g. FGFR1 and
PGC1a) did not reveal any changes in peripheral tissues in response to overnight
wakefulness.

Conclusions: Increased circulating levels of FGF-21 that primarily occurs in individuals with
reduced insulin sensitivity, may constitute a counter-regulatory mechanism through which
the body tries to ameliorate adverse effects of sleep and circadian disruption. Increased
levels of FGF-21 may also contribute to sleep loss-induced changes in peripheral metabolism
that have been previously described by us, such as tissue-specific alterations in metabolic
fuel utilization, as well as increased ketone levels and glucose uptake by adipose tissue. It
remains to be determined whether altered DNA methylation of the promoter of FGF-21 in
peripheral tissues such as adipose tissue results in long-term shifts in peripheral production
and release of FGF-21 across the sleep/wake cycle.

Acknowledgements: The Swedish Society for Medical Research, the Swedish Society of
Medicine, the Swedish Research Council (VR) and the following foundations: Swedish Brain,
Ake Wiberg, NovoNordisk, Bissen Brainwalk.
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GABA AND GLYCINE NEURONS FROM THE REM SLEEP CONTROLLING
VENTRAL MEDULLARY REGION INHIBIT HYPOGLOSSAL MOTONEURONS: A
MECHANISM FOR OBSTRUCTIVE SLEEP APNEA
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!George Washington University, Washington, 2Johns Hopkins University School of Medicine,
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Introduction: Obstructive sleep apnea (OSA) is a common disorder characterized by
repetitive sleep related losses of upper airway patency that occur most frequently during
rapid eye movement (REM) sleep. Hypoglossal motorneurons (HMNs) play a key role in
regulating upper airway muscle tone and patency during sleep. REM sleep active GABA and
glycine neurons in the ventral medulla (VM) induce cortical desynchronization and skeletal
muscle atonia during REM sleep; however, the role of this brain region in modulating
hypoglossal motor activity is unknown.

Materials and methods: We combined optogenetic and chemogenetic approaches with in-
vitro and in-vivo electrophysiology, respectfully, in GAD2-Cre mice of both sexes to tests the
hypothesis that VM GABA/glycine neurons control the activity of HMNs and tongue muscles.
Results: Here we show there is a pathway originating from GABA/glycine neurons in the VM
that monosynaptically inhibits brainstem HMNs innervating both tongue protruder
genioglossus (GMNs) and retractor (RMNs) muscles. Optogenetic activation of ChR2-
expressing fibers induced a greater postsynaptic inhibition in RMNs than in GMNs. In-vivo
chemogenetic activation of VM GABA/glycine neurons produced an inhibitory effect on
tongue electromyographic (EMG) activity, decreasing both the amplitude and duration of
inspiratory-related EMG bursts without any change in respiratory rate

Conclusions: . These results indicate that activation of GABA/glycine neurons from the REM
VM inhibits tongue muscles via a direct pathway to both GMNs and RMNs and this inhibition
likely plays an essential role in REM sleep associated upper airway obstructions that occur in
patients with OSA.

Acknowledgements: This study was supported by NIH HL 133862 and NIH HL 146169 to
D.M.
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ENDOCANNABINOIDS AND SLEEP: IMPACT OF MONOACYLGLYCEROL
LIPASE INHIBITION IN RODENT MODELS

C. Dugovic, S. Yun, T. Lovenberg, P. Bonaventure
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Introduction: The hypnogenic properties of cannabinoids have been known for many years
and have been attributed to the activation of the central cannabinoid-1 receptor (CB1R). The
endocannabinoid 2-arachidonoylglycerol (2-AG) acts as a full CB1R agonist in the brain, and
inhibition of monoacylglycerol lipase (MAGL), the key enzyme responsible for the
degradation of 2-AG, offers an alternative strategy for potentiating the cannabinoid system.
MAGL inhibitors have a broad therapeutic potential including treatment of pain,
inflammation, depression and anxiety. In the present study, the effects of functional MAGL
inhibition on EEG sleep were investigated in pharmacological and genetic rodent models.
Materials and methods: EEG sleep effects of the MAGL inhibitor JNJ-42226314 (30 mg/kg)
were evaluated after oral dosing at the beginning of either the light or dark phase in rats
and mice implanted with telemetric devices for the recording of EEG/EMG waveforms. In
MAGL knockout (KO) and wild type (WT) littermate mice, EEG sleep was evaluated under
baseline conditions and after pharmacological treatment with JNJ- 42226314.

Results: When administered at the beginning of the light phase in rats, the MAGL inhibitor
JINJ-42226314 produced biphasic effects on NREM and REM sleep duration, first a decrease
in the first part of the light phase, then an increase during the subsequent dark phase. In
rats treated at dark onset, similar biphasic effects on sleep were observed but occurred
within the dark phase. These effects were comparable to those elicited by injection of the
CB1R agonist CP-55940 (0.03 mg/kg ip). EEG power spectra changes observed at either
time of treatment included an increase in NREM delta power and a decrease in gamma
power in all sleep-wake states. Under baseline conditions, MAGL KO mice spent more time in
wake and less time in NREM sleep than WT mice throughout the light/dark cycle. REM sleep
duration was decreased only during the first part of the light phase. In MAGL WT but not in
KO mice, administration of JNJ-42226314 in light phase induced a decrease in REM sleep
duration in the first 2h post dosing while NREM sleep duration was increased during the next
4h.

Conclusions: Pharmacological MAGL inhibition produced biphasic and time-dependent
effects on sleep in rats possibly reflecting the diurnal variations in 2-AG levels, and which
are also consistent with an activation of CB1R. Additionally, species differences in 2-AG basal
levels that are substantially lower in mice than in rats could account for the differential sleep
response in mice. In MAGL KO mice, the reduced baseline amount of sleep during the entire
light/dark cycle might result from the desensitization of CB1R causing a functional
antagonism of the endocannabinoid system.

Acknowledgements: NA
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PREVALENCE OF SLEEP DISORDERS AND SLEEP PROBLEMS IN AN ELITE
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Introduction: It is estimated that approximately one third of the general population will
experience a sleep disorder at some time during their life. In the general population the
most common sleep disorders are obstructive sleep apnea (OSA), insomnia, and restless
legs syndrome.They are associated with many adverse short and long-term health
consequences. Despite the potential for sleep disorders to negatively affect athletic
performance there is very little information in the sports science and medicine literature on
the prevalence of sleep disorders in elite athletes.The aim of this study was to determine the
prevalence of sleep disorders in an elite rugby union team using in-laboratory
polysomnography (PSG) and sleep questionnaires.

Materials and methods: Twenty-five elite rugby union players underwent a night of PSG
during the “off season” of the Super Rugby competition. Of interest were measurements that
detected the presence of obstructive sleep apnea (OSA; apnea hypopnea index >5
events/hr) and the presence of moderate-severe periodic leg movements during sleep
(PLMs; >15 events/hr). Players also completed sleep-related questionnaires to assess
daytime sleepiness, perception of insomnia, risk of OSA, and the presence of restless legs
syndrome (RLS) as well as undergoing basic anthropometric assessments including body
mass index and neck circumference.

Results: OSA was present in 24% (n=6) of players and PLMs>15 events/hr in 12% (n=3).
Questionnaire responses showed that all players had insomnia defined subthreshold
insomnia and excessive daytime sleepiness, two players were identified as being at risk for
OSA and none were classified as having RLS.

Conclusions: This study has shown that sleep disorders and excessive daytime sleepiness
are common in elite rugby union players. These findings indicate the need for a more
proactive approach in the management of sleep and its disorders in professional rugby
union. Such a process, whereby sleep disorders and poor sleep habits are identified,
diagnosed, and managed could serve to optimise the players physical recovery and athletic
performance. In addition, it can safeguard the long-term health of players, since sleep
disruptions have been associated with cardiovascular disease, diabetes, obesity, cancer, and
early mortality

Acknowledgements: Many thanks to the staff and players at the Western Force, Super
Rugby team.
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SURGICAL APPROACH FOR OBSTRUCTIVE SLEEP APNEA PATIENTS, OUR
LOCAL EXPERIENCE
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Introduction: Sleep surgery success rates, for patients with obstructive sleep apnea (OSA),
decline as the body mass index (BMI) increases. Kuwait has a very high occurrence of
obesity amongst its population. This means that more people are at risk of surgery failure
due to obesity. The aim of our study is to share our local experience and results of surgical
treatment in OSA patients and investigate the effects of sleep surgery on obese patients.
Materials and methods: A retrospective cohort study is conducted on data involving 240
adults who underwent different types of multilevel surgery for OSA from 2014 to 2018. Of
the 240, only 65 patients completed a pre and post-operative sleep study, and only these
patients were included. Furthermore, all of the participants completed the Epworth
Sleepiness Scale (ESS), STOP-BANG, Berlin questionnaires, and Visual Analogue Score
(VAS) for snoring. The patients were divided into four groups: Group A (BMI < 25), Group B
(BMI 25-30), Group C (BMI 30-35), and Group D (BMI>35) where the reduction of AHI was
compared between groups.

Results: In the study, 65 patients were enrolled, of which 52 were male and 13 were
female. The average participant age was 40.5 years, and the mean BMI was 30.1. Group A,
B, C, and D had 6, 24, 23, and 12 patients respectively. Sleep surgery improved the mean
Apnea-Hypopnea Index (AHI) from 27.0 to 10.3 (p=0.001). The mean AHI was reduced with
statistical significance in all the 4 groups was found < 0.01, < 0.001, < 0.05, and < 0.01.
Moreover, there was no difference with regards to the reduction of the mean AHI between
the four groups. The surgical success rate in our study, according to the Sher criteria, was
70.8% with a decrease equal to or greater than 50% in postoperative AHI, and a
postoperative AHI less than 20 in patients whose preoperative AHI was greater than 20.
While the surgical cure rate, defined as AHI reduced to less than 5, was 38.5%. It is worth
mentioning that all of the study patients did not use continuous positive airway pressure
(CPAP) post-operatively, which was against the advice of the sleep surgeon. Another
important note is that there was no significant difference in the post-op BMI change
compared to that of the pre-op BMI (30.1 and 30.0, respectively). Secondary outcomes,
such as ESS and VAS for snoring, significantly improved from 12.5 and 8.0, to 4.0 and 2.1
respectively following sleep surgeries. Only two patients suffered from complications that
required hospital admission, which were re-intubation for several days and post-
tonsillectomy bleeding, which was controlled in the operating theatre with bipolar cautery.
Conclusions: Our results showed that MLS can be effective in treating surgical indicated
OSA patients, even if the patients are obese. However, further prospective studies with
larger sample size are warranted to investigate the effect of MLS on obesity.
Acknowledgements: Special acknowledgment to Dr. Abdulmohsen Al-Terki, the sleep
surgeon in this study, for his effort and contribution to this study and abstract.
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Introduction: Genomic imprinting is a parent-of-origin epigenetic phenomenon that is
raising a considerable interest in sleep. In particular, paternally-expressed genes (PEG) tend
to be distributed within hypothalamus, although the functional role of this epigenetic
mechanism is largely unknown. Here we focused our investigation on the role of Snord116, a
small nuclear RNA that is paternally expressed in lateral hypothalamus (LH). Snordi16play a
pivotal role in Prader-Willi syndrome (PWS), a neurodevelopmental imprinted disorder
characterized by a REM sleep abnormalities and sleep intrusion during wakefulness.
Materials and methods: We studied mice carrying a paternal deletion of the
Snord116gene (PWS™+/?P-) and wild-type littermate control (PWS™+/P*), We recorded
neuronal discharge within LH along with cortical EEG sleep. Thus we monitored the dynamic
distribution of state-dependent neuronal activity during several sleep-wake cycles and
following sleep deprivation. We paralleled the electrophysiological investigation with
molecular analysis of the orexin (OX) and melanin-concentrating hormone (MCH) systems.
Results: PWS™/P-mice, compared to controls, showed an increase number of neurons in LH
that respond to sleep. In addition, mutants presented also a lack of neuromodulation after
SD, suggesting that Snord116deletion affects the capacity to accumulate sleep pressure. As
a complement of the electrophysiological signatures, we observed a markedly reduction of
OX-expressing neurons in the LH PWS™*/P-mice compared to controls. MCH-expressing
neurons were unchanged between the two groups of mice. In an effort to further investigate
the imprinting mechanisms over the orexin system, we identified a link with Peg3, a
paternally-expressed DNA binding element. In particular we report that Peg3 is able to bind
and regulate the expression of orexin in LH.

Conclusions: Overall, these results suggest that paternally-expressed Snord116exerts an
important role in the OX-neuronal formation and in the LH neuronal functions involved in
sleep homeostasis. Based on our results we conclude that Snord116indirectly regulates
orexin expression in the LH through Peg3-related processes. Moreover, our study suggests
that paternal imprinting may represent a new epigenetic control mechanism of the
orexinergic systems in sleep regulation.
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BRAIN ACTIVATION TIME-LOCKED TO SLEEP SPINDLES ASSOCIATED WITH
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Z. Fang!, L. Ray?, A. Owen3, S. Fogel?

1School of Psychology, University of Ottawa, ?Sleep Unit, The Royal's Institute for Mental
Health Research, University of Ottawa, Ottawa, 3Brain & Mind Institute, Western University,
London, Canada

Introduction: EEG studies have shown that inter-individual differences in the
electrophysiological characteristics of spindles (e.g., density, amplitude, duration) are highly
correlated with “"Reasoning” abilities (i.e.,"fluid intelligence”; problem solving skills, the
ability to employ logic, identify complex patterns), but not Short-Term Memory, or Verbal
abilities. Simultaneous EEG-fMRIstudieshave revealed brain activations time-locked to
spindles. However, the functional significance of the inter-individual differences in brain
activations recruited during spindle events are unknown. Using simultaneous EEG-fMRI sleep
recordings, we sought to identify, for the first time, the neuroanatomical function correlates
of the well-established relationship between sleep spindles and Fluid Intelligence.

Materials and methods: Initial eligible (re; MRI-safe, no sleep disorders, non-shift
workers, BMI< =25, BDI/BAI < 10 etc.) participants (35 in total) visited the sleep lab for an
orientation session at least one week prior to the EEG-fMRI sleep recording night, and
completed the Cambridge brain science (CBS) cognitive tests online at home after the
orientation session. Participants were required to keep a regular sleep-wake cycle at least 7
days prior to and throughout participation in the study.Compliance with this schedule was
assessed using both sleep diaries and wrist actigraphy. The experimental sleep session
started between 21h00 and 24h00, during which time simultaneous EEG-fMRI was recorded
while participants slept in the scanner. To ensure the absolute minimum amount of data
required for EEG and fMRI analyses, and to ensure a minimum sleep duration, quality and
continuity of sleep, participants were required to sleep for a period of at least 5 minutes of
uninterrupted NREM sleep during the sleep session in the MRI scanner. Finally, 29
participants (M = 23.97, SD = 3.83, 17 female ) who met all these criteria were included
into the analyses, that slept on average for 44 minutes.

Results: Using simultaneous EEG-fMRI sleep recordings, the results of the present study
support three main findings: (1) similar to previous studies, the electrophysiological spindle
characteristics (e.g., amplitude) during NREM sleep were related to Reasoning but not Short
Term Memory or Verbal abilities, (2) similar to previous studies, activations time-locked to
spindles were observed in the thalamus, bilateral striatum, middle cingulate cortex, and
cerebellum, and importantly, (3) Reasoning abilities, but not STM or Verbal abilities were
correlated with spindle-related activations in a subset of these regions including the
thalamus, bilateral putamen, medial frontal gyrus, middle cingulate cortex, and precuneus.
Conclusions: These results provide evidence that individuals with greater neural activation
time-locked to spindle events have greater Reasoning abilities. Altogether, our results
identified for the first time, that a subset of spontaneous spindle-related activations are
correlated specifically with Reasoning abilities but are unrelated to other abilities such as
STM and Verbal abilities. Thus, suggesting that the extent of spindle-related activations
reflect an individual's capacity for reasoning.

Acknowledgements: This research was funded by a Canada Excellence Research Chair
(CERC) grant to author A.M.O.
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Introduction: EEG studies have shown that inter-individual differences in the
electrophysiological properties of sleep spindles (e.g., density, amplitude, duration) are
highly correlated with “"Reasoning” abilities (i.e., “fluid intelligence”; problem solving skills;
the ability to employ logic; identify complex patterns), but not “Short-Term Memory” (STM)
or “Verbal” abilities. Previous simultaneous EEG-fMRI studies revealed brain activations
time-locked to spindles, and demonstrated that a subset of these brain activations was
specifically related to Reasoning abilities. However, the functional communication amongst
brain regions related to spindles and their relationship to Reasoning abilities have yet to be
investigated. Using simultaneous EEG-fMRI sleep recordings and Psychophysiological
Interaction (PPI) analysis, we aim to explore the functional connectivity time-locked to
spindles and its relationship to inter-individual differences in Reasoning, Verbal, and STM
abilities.

Materials and methods: Initial eligible (re; MRI-safe, no sleep disorders, non-shift
workers, BMI< =25, BDI/BAI < 10 etc.) participants (35 in total) visited the sleep lab for an
orientation session at least one week prior to the EEG-fMRI sleep recording night, and
completed the Cambridge brain science (CBS) cognitive tests online at home after the
orientation session. Participants were required to keep a regular sleep-wake cycle at least 7
days prior to and throughout participation in the study.Compliance with this schedule was
assessed using both sleep diaries and wrist actigraphy. The experimental sleep session
started between 21h00 and 24h00, during which time simultaneous EEG-fMRI was recorded
while participants slept in the scanner. To ensure the absolute minimum amount of data
required for EEG and fMRI analyses, and to ensure a minimum sleep duration, quality and
continuity of sleep, participants were required to sleep for a period of at least 5 minutes of
uninterrupted NREM sleep during the sleep session in the MRI scanner. Finally, 29
participants (M = 23.97, SD = 3.83, 17 female ) who met all these criteria were included
into the analyses, that slept on average for 44 minutes. Based on previous literature, this
investigation focused on the following regions of interest: 1) the thalamus; 2) anterior
cingulate cortex (ACC); 2) the bilateral putamen, and, 3) the posterior cingulate cortex
(PCQ).

Results: (1) Sleep spindles during NREM sleep were found to induce brain connectivity
within the thalamo-cortical-basal ganglia network, and the default mode network. (2) During
the spindle events, the functional connectivity of the anterior cingulate cortex with the left
putamen, and the functional connectivity of the thalamus with the MCC/PCC were exclusively
related to individuals' Reasoning but not Verbal and STM abilities.

Conclusions: These results suggest that during spontaneous spindle events, the extent of
communication between brain regions involved in spindle generation and other brain
regions, such as the putamen and cingulate cortex, is related to our ability to identify
complex patterns and relationships, and the use of logic, existing knowledge, skills, and
experience to solve novel problems (i.e., individual differneces in “fluid intelligence”).
Acknowledgements: This research was funded by a Canada Excellence Research Chair
(CERC) grant to author A.M.O
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Introduction: Posttraumatic stress disorder (PTSD) is a psychiatric disorder that may
develop after exposure to traumatic events such as sexual assaults, crimes, car crashes or
battle fields. However, it is still unclear why only about 10-20% of trauma victims develop
the disease. Next to other behavioral, physiological and psychosomatic impairments, sleep
disturbances constitute a hallmark symptom of PTSD. But impaired sleep has also been
proposed to represent a core feature in disease development. First hints came from
retrospective studies after the hurricane Andrew in 1992, indicating that impaired sleep
before a trauma may interfere with fear memory processing after the trauma.

Materials and methods: To address this theory, we evaluated circadian sleep- and wake-
behavior of C57BL/6] (BL6) mice prior to and following cued fear conditioning (FC), as well
as after a fear retrieval (RET) session. Electroencephalogram (EEG) and electromyogram
(EMG) activities were recorded chronically over several days and animals were assessed for
freezing behavior.

Results: We performed k-means clustering based on freezing scores during FC and RET
sessions, which allowed assignment of the animals into two subgroups of 'high freezers' and
'low freezers'. Behavioral divergence, especially in the inactive period of the animals was
accompanied by dissimilarities in baseline sleep/wake patterns. High freezers displayed
significantly lower amounts of non-rapid-eye-movement sleep (NREMS) and rapid-eye-
movement sleep (REMS) and spent more time awake. Further analyses also revealed
differences in REMS latency and spectral power.

Conclusions: Our findings suggest that differentiated alterations in baseline sleep might
interfere with the formation and processing of fear memories and facilitate the development
of a high-fear, PTSD-like phenotype in susceptible animals. Evaluation of such sleep
alterations may have early diagnostic and potential prognostic values in anxiety disorders
such as PTSD.
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Introduction: Resting state networks (RSNs) have been investigated under a wealth of
different healthy and compromised conditions. In the healthy wakefulness state, RSNs are
commonly grouped into ten “canonical” networks, which noticeably resemble the spatial
organization of networks that support discrete cognitive functions. These same canonical
RSNs have been consistently identified in non-healthy or non-wakefulness conditions,
including sleep. What is particularly surprising is the seeming absence of additional, (i.e.,
non-canonical) RSNs in sleep, given the established connection between the canonical RSNs
and cognitive function in wakefulness and given that sleep is a healthy alternate mode of the
brain with unique functions from wakefulness, such as dreaming and memory consolidation.
However, this negative finding could be a consequence of biased analysis methods used in
prior studies, which searched exclusively for the canonical RSNs in sleep. The purpose of this
study was to explicitly test the hypothesis that there are RSNs unique to sleep, beyond the
canonical set of RSNs.

Materials and methods: 36 subjects were recruited for this study. Subjects slept (with no
prior sleep deprivation), as their brain activity was recorded with simultaneous
electroencephalography (EEG) and functional magnetic resonance imaging (fMRI).
Independent component analysis (ICA) was performed on both rapid eye movement (REM)
and non-REM sleep stages (NREM; specifically NREM stages 2 and 3). The resulting
independent components (ICs) were compared with spatial templates of the canonical RSNs
(derived from a separate wakefulness study), using spatial correlation. Potentially new RSNs
were operationalized as ICs with low spatial correlation (i.e., below a threshold of r=0.2)
with the canonical set, yet which also had spatial and temporal (e.g., frequency-power)
properties that were inconsistent with known fMRI blood oxygen level dependent (BOLD)
artifacts.

Results: The results yielded, as far as we know, the largest set of EEG-fMRI data collected
in a single study (for non-sleep deprived subjects or otherwise) that also included REM.
Surprisingly, no unique RSNs were discovered in any individual sleep stage, nor in the
combined sleep stage. All below-threshold ICs were positively identified as having either
spatial or temporal properties that were consistent with BOLD artifacts.

Conclusions: This finding has important implications for both sleep and for RSNs. It
indicates that: (1) the unique functions of sleep do not require the manifestation of any
specialized RSNs; rather they are supported by much the same RSN architecture as
wakefulness, and, (2) the repertoire of waking canonical RSNs is likely the complete set,
suggesting they may constitute a complete taxonomy, and, (3) prior sleep studies which
made use of wakefulness RSNs were warranted in doing so, despite not ever explicitly
testing the assumption that wakefulness RSNs apply to sleep.

Acknowledgements: This research was funded by a Canada Excellence Research Chair
(CERC) grant to author A.M.O.
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RNA-SEQ ANALYSIS OF GALANINERGIC NEURONS FROM VENTROLATERAL
PREOPTIC NULEUS IDENTIFIES EXPRESSION CHANGES BETWEEN SLEEP
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Introduction: Galanin neurons at ventrolateral preoptic nuleus (VLPO) have been
hypothesized to be sleep-active neurons. Galanin neuron identification using immunoreactive
labeling is difficult because galanin peptide is not located at the cell body, and using
colchicine is known to induce artificial stimulus and cellular stress. Here we utilized Tg(Gal-
EGFP)HX109Gsat mice that express eGFP (enhanced green fluorescent protein) under the
control of galanin promoter to aid identification of galanin-expressing neurons in VLPO. With
the use of laser capture microdissection (LCM), we specifically isolated galanin neurons and
assessed expression changes in VLPO galanin cells between sleeping mice and mice kept
awake using gentle handling.

Materials and methods: Fifty-four mice were separated into 9 groups (n=6 per condition)
corresponding to baseline (Z0; lights-on), sleep or SD for 3, 6, 9, and 12 hours. Libraries
were made using SMARTer Stranded Total RNAseq Kit and sequencing was done using Hi-
Seq 4000. Differentially expressed genes (DEGs) between SD and sleep were identified
using Limma Voom package. Functional analysis was performed using DAVID.

Results: We found 184 DEGs up-regulated by SD and 79 DEGs up-regulated by sleep
(FDR< 5%). Heat shock proteins and UPR (unfolded protein binding) (Hspa8, Hspas, and
Xbp1) were among the most significantly SD up-regulated genes, and cold-induced RNA-
binding proteins (Rbm3 and Cirbp) were among the most significantly sleep up-regulated
genes in galanin neurons. In addition, several groups of genes showed opposite directional
changes compared to a recent RNAseq study performed on mPFC (medial prefrontal cortex),
including genes involved in DNA damage/repair (M/h3 and Herc2) and nervous system
development (Epha4, Oprk1, and Srrm4). Additionally, several circadian genes showed
sleep/wake regulation, for example, Dbp and Cry2 were up-regulated during sleep.
Conclusions: VLPO galanin neurons showed similar directional changes between sleep/wake
in some groups of genes when compared to mPFC, such as heat shock/UPR genes (SD up-
regulated) and cold-inducible RNA-binding proteins (sleep up-regulated), whereas opposite
directional changes in others, such as DNA damage/repair and nervous system
development, indicating mixed systematic and local neuronal activity guided mechanisms
regulating gene expression in VLPO galanin neurons. There was a large amount of
heterogeneity in the gene expression data among the LCM-isolated galanin samples. The
heterogeneity could be partly due to the nature of the technique (pooling hundreds of
dissected cells) and partly due to the diversity nature of galanin neurons in VLPO. A recent
study identified other markers of sleep neurons in VLPO, i.e. Tacl and Pdyn. Our data
showed controlling for the levels of Tacl and Pdyn did not cause major changes in the
identified differentially regulated genes.

Acknowledgements: We acknowledge Jonathan Schug from the University of Pennsylvania
Next-Generation Sequencing Core for his assistance on the RNA-Seq experiment. Research
was supported by NIH grant P01 AG017628.
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ADENOSINE RECEPTORS IN THE MEDIAN PREOPTIC NUCLEUS OF THE
HYPOTHALAMUS AND MEDIAL SEPTUM INCREASE THERMAL HYPERALGESIA
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Anesthesiology, University of Michigan, Ann Arbor, United States

Introduction: Insufficient sleep and pain are public health epidemic problems that are
reciprocally related, i.e., sleep loss worsens pain and pain disrupts sleep. However, the
mechanisms by which sleep loss alters pain remain poorly understood. Neurons in the
median preoptic nucleus of the hypothalamus (MnPO) project to several arousal- and pain-
related regions, thus representing a potential key site for the regulation of this interaction.
Adenosine neurotransmission in the MnPO regulates the sleep homeostatic response after
prolonged wakefulness or sleep deprivation. In a recent study, we showed that
pharmacologically blocking adenosine Aza receptors within the MnPO prevented the increase
in pain caused by sleep deprivation. Based on predictions from these data, we tested the
hypothesis that pharmacologic stimulation of adenosine receptors in the MnPO increases
pain-like behaviors in the rat.

Materials and Methods: Adult male, Sprague-Dawley rats (n=16) were implanted with
guide cannulae for drug administration into the MnPO. After recovery and conditioning,
microinjections (200 nL) of adenosine (1.34 ug; 2.5 nmol), adenosine and caffeine (same
molar mass), and the adenosine Aza receptor agonist CGS 21680 (1.07 ug; 2.5 nmol) were
made in random order. Thirty minutes after microinjection, thermal hyperalgesia
(Hargreaves' method), mechanical thresholds (von Frey) and the affective-motivational
response to pain (mechanical conflict avoidance paradigm) were assessed. In addition, pain-
like behaviors (paw licking, shaking, elevation) elicited by an injection of capsaicin into a
hind paw were video-recorded and evaluated by an investigator blinded to the treatment
condition (i.e., vehicle or adenosine injection into the MnPO). After the last experiment,
brains were removed and processed for histological confirmation of the injection site.
Results: Relative to vehicle, administration of adenosine (Mean * standard deviation: 6.13
+1.74vs5.10 £ 1.80s; P < 0.0001) and CGS 21680 (6.36 £ 2.11 vs 4.92 £ 1.58 s5; P <
0.0001) produced a significant increase in thermal hyperalgesia. Adenosine injection into the
MnPO also significantly increased the duration of pain-like behaviors caused by capsaicin
(29.63 £ 7.29 vs 55.12 £ 2.26 s; P = 0.004). Co-injection of adenosine and its antagonist,
caffeine, blocked adenosine-induced thermal hyperalgesia (P = 0.098). In contrast to its
effect on thermal nociception, adenosine or CGS 21680 did not induce mechanical
hypersensitivity (P = 0.953) or alter aversion to noxious mechanical stimulation (P = 0.182).
Histological analysis revealed that adenosine injection sites were localized to the MnPO and
the medial septum (MS); there were no differences in pain behaviors between these sites.
Conclusions: These data suggest that adenosine Axa receptors in the MnPO/MS selectively
mediate thermal nociception, and support the interpretation that adenosine
neurotransmission might contribute to regulate the relationship between sleep disruption
and pain.

Acknowledgements: This work was supported by the Department of Anesthesiology,
University of Michigan. The authors thank Megumi Mast and Mary A. Norat for expert
assistance.
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CHANGES IN ELECTROENCEPHALOGRAPHIC SPECTRA ASSOCIATED WITH
EYE CLOSURE IN A RESTING BAT
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Kingdom

Introduction: Eye closure state (i.e. open or closed) in combination with immobility is used
to define sleep-wake state in behavioural studies. In bats, the degree to which eye closure
state is correlated with brain state is unknown.

Materials and methods: Two Egyptian fruit bats (Rousettus aegyptiacus) were implanted
with a wireless electrophysiological recording device (EEG and accelerometer with sampling
rates of 242 Hz and 50 Hz respectively) under ketamine sedation. Two subcutaneous needle
electrode channels were placed adjacent to the skull above either hemisphere. Spontaneous
behaviour in a cage under dark conditions was recorded for 24 hours immediately following
surgery using an infrared camera. Periods in which bats moved were rejected on the basis of
accelerometer recordings as well as periods in which either one or both eyes were obscured.
Behaviour was scored manually from the remaining video recordings as Eyes Open Rest
(EOR) or Eyes Closed Rest (ECR). Periods in which one eye was closed were not scored. High
frequency noise (>30 Hz) was present in a number of ECR periods. To provide a more direct
comparison, a subset of 40 one-minute epochs in which high frequency noise was absent
were isolated for each behaviour. EEG spectra were computed using Welch's method with
Hamming windows (200 samples with 50% overlap) from which total power (0-120 Hz) was
estimated. To address whether spectra from epochs within the same eye closure state are
more similar than spectra from epochs in different eye closure states, intra- and inter-
behavioural correlations between spectra were quantified using Pearson's correlation
coefficient.

Results: Preliminary data from the left channel of one bat is presented. There was no
statistically significant difference in total power between EOR and ECR epoch (p=0.74).
Power was similar across behaviours at low (0.5-6 Hz, p=0.2) frequencies but power in the
ECR spectra was significantly higher at mid-range (7-24 Hz, p< 0.01) frequencies and
significantly lower at high (25-120Hz, p< 0.01) frequencies compared to EOR. Correlations
between spectra were high across all combinations of epochs (mean=0.99). Post-hoc
analysis of an ANOVA showed the mean ECR correlation was significantly higher than the
inter-behavioural mean (p< 0.01) whereas the mean EOR correlation was significantly lower
(p< 0.01). Mean ECR correlation was also found to be significantly higher than mean EOR
correlation (p< 0.01).

Conclusions: There is no evidence to suggest a higher total EEG power in the ECR epochs
compared to EOR as has been shown for sleep EEG when compared to waking EEG.
Significantly different mid/high range frequencies suggest that the signals from the different
behaviours do have distinct spectra. However, the mean inter-behavioural correlation is high
and only significantly lower than one of the behaviours, which may be expected if there is
some overlap in brain state (i.e. bats are awake in some eyes closed rest periods). Overall,
there does appear to be a small difference in electrophysiology associated with eye closure
state but there is currently insufficient evidence to relate this to sleep-wake state.
Acknowledgements: EPSRC, NPIF
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Introduction: Although a robust literature has established that exposure to light at night
suppresses melatonin production and delays circadian timing in adults, little is known about
the light sensitivity of young children. The present study aims to establish preschool age
children's sensitivity to light of varying intensities in the hour before bedtime.

Materials and methods: Healthy children (n=23, ages 3.0 - 4.9 years, 43% males),
participated in a 10-day protocol. For 7 days, children followed a strict sleep schedule. On
days 8-10, an in-home assessment was performed under dim-light conditions. On day 8,
saliva samples were collected in 20-30 minute intervals throughout the evening until 1 hour
past habitual bedtime. On day 9, children were exposed to a white light stimulus (ranging
from 10Ix to 5000Ix) for 1-hour before habitual bedtime, and salivary melatonin was
measured before, during, and after the exposure period. On day 10, children provided saliva
samples in the evening for 2.5 hours past habitual bedtime. Phase angle of entrainment
(onset of light exposure- time of melatonin onset on day 8) and percent melatonin
suppression were computed. If melatonin onset on day 8 occurred after the clock time of
light exposure on day 9, participants were excluded from analysis (n=4).

Results: During the 1-hour light exposure, salivary melatonin was suppressed between 69%
and 94% in all participants, compared to the same period on day 8. Raw percent melatonin
suppression did not demonstrate a dose-dependent relationship with light intensity. Rather,
we observed a decrease in melatonin concentrations across all intensities.

Conclusions: These preliminary results suggest preschoolers are highly sensitive to a large
range of light intensities, which may be mechanistically influenced by less mature
ophthalmologic features of the eye. With young children's increased exposure to light-
emitting devices before bed and the prevalence of nighttime settling difficulties, these
findings may inform recommendations for parents on limiting evening light exposure.
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THE RELATIONSHIP BETWEEN FASTING-INDUCED TORPOR, SLEEP AND
WAKEFULNESS IN LABORATORY MICE
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Introduction: Torpor is a regulated and reversible state of metabolic suppression used by
some animal species to conserve energy. It occurs in response to shortening of photoperiod
(i.e. hibernation or seasonal torpor) or fasting. The relationship between torpor, sleep and
wakefulness remains unclear. Both torpor and sleep are associated with immobility and
reduced responsiveness, and it has been suggested that they are on a continuum
neurophysiologically. However, animals emerging from seasonal daily torpor or hibernation
immediately enter sleep with high slow-wave activity (SWA), indicating raised homeostatic
sleep pressure. Fasting affects the timing, amount and quality of waking and sleep. Yet, how
fasting-induced torpor affects brain activity and sleep-wake regulation has not been studied.
We addressed this question in laboratory mice: a heterothermic species that readily enters
torpor when fasted.

Materials and methods: adult, male C57BL/6] mice (n=6; male; 12 weeks old; mean
weight 27.5g; fed ad-libitum; kept at 12:12 hour light-dark cycle and ambient temperature
of 20-22°C throughout experiment) were implanted with chronic EEG electrodes (in the
frontal and occipital cortices) and nuchal EMG wires. 9 days post-surgery the mice were
recorded during baseline undisturbed with food ad-libitum, and subsequently underwent a
restricted-feeding schedule where approximately 1.5g food was given daily at ZT6
(Zeitgeber time; ZT0=lights on, ZT12=lights off). Surface body temperature (Tsurface) Was
measured continuously using thermal-imaging cameras. Vigilance states (wake, NREM or
REM sleep) were scored offline in 4s epochs based upon EEG and EMG signals.

Results: Over the 5 days of restricted feeding, average body weight fell to 86.1 = 2.3%
(SD) of baseline (2.3 £ 0.4% per-day decrease). Daily maximum Tsurface decreased slightly,
whilst minimum Tsurface dropped at 1.0 £ 0.4°C per day from 29.7 £ 0.5°C to 21.6 £ 0.3°C
(p=0.0002). During torpor bouts, EEG amplitude decreased markedly compared with
euthermia, yet typical EEG/EMG signatures of NREM sleep and wakefulness e.g. slow waves
or transient EEG activation (corresponding to low and high EMG respectively) were clearly
discernible. This enabled classification of vigilance states throughout the recordings. Overall,
over each 24 h period as the daily duration of torpor increased, the amount of both REM and
euthermic NREM sleep decreased, whilst wakefulness increased initially and then decreased
from Day 3 onwards. Within torpor periods, compared with time-matched periods at
baseline, there were decreases in the amounts of wake (from 47.6 £ 5.7 to 27.6 £ 8.4%;
p=0.0037) and REM (from 8.1 £ 1.3 to 0.5 £ 0.2%; p=0.0001), and an increase in the
amount of NREM-type activity (from 40.7 £ 4.5 to 65.4 = 7.3%; p=0.0001).

Conclusions: Restricted feeding in mice results in the progressive occurrence of
hypothermic torpor bouts, and concomitant decreases in the amounts of both REM and
euthermic NREM sleep. Fasting-induced torpor in mice is entered via a transitional state that
electrophysiologically resembles NREM sleep.

Acknowledgements: Medical Research Council, Stroke Association and Brain (UK).
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EFFECTS OF L-TETRAHYDROPALMATINE IN A MOUSE NEUROPATHIC PAIN
MODEL
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1School of Basic Medical Sciences, Fudan University, ?Institutes of Brain Science and
Collaborative Innovation Center for Brain Science, Fudan University, Shanghai, China

Introduction: Levo-tetrahydropalmatine (/-THP), an active ingredient of Corydalis
yanhusuo, has been reported to be a partial agonist for dopamine Di: receptors (D:iR) and an
antagonist for D2R. Although it has been safely used clinically in China for decades as an
analgesic with sedative/hypnotic properties, there are few studies that address the
mechanisms by which /-THP exerts its beneficial effects in chronic pain-induced sleep
disturbance

Materials and methods: A mouse model of chronic neuropathic pain induced by partial
sciatic nerve ligation (PSNL) was employed. The antinociceptive and hypnotic effects of |-
THP were evaluated by measurement of mechanical allodynia, thermal hyperalgesia, and
electroencephalogram (EEG) recordings in PSNL mice. Pharmacological approaches and c-
Fos expression were used to clarify the mechanisms of I-THP.

Results: Intraperitoneal injection of /-THP at 5 and 10 mg/kg not only significantly
increased the mechanical threshold by 134.4% and174.8%, and prolonged the thermal
latency by 49.4% and 69.2%, but also increased non-rapid eye movement sleep by 17.5%
and 29.6%, and decreased sleep fragmentation in PSNL mice, compared with the vehicle
control. Moreover, the antinociceptive effect of /-THP was prevented by D:R antagonist
SCH23390 or D2R agonist quinpirole; meanwhile, the hypnotic effect of /-THP was blocked by
quinpirole rather than by SCH23390. Immunohistochemistry demonstrated that /-THP
inhibited c-Fos overexpression induced by PSNL in the cingulate cortex and the
periaqueductal gray.

Conclusions: These findings indicated that I-THP exerted analgesic effects by agonism D1R
and antagonism D2R, and the antagonism of D2R mediated the hypnotic effect of I-THP in
PSNL mice.

Acknowledgements: This work was supported in part by grants-in-aid for scientific
research from the National Natural Science Foundation of China (Grant NO. 31530035,
81420108015 to Zhi-Li Huang, Grant NO. 31671099, 31871072 to Wei-Min Qu); the
National Basic Research Program of China (Grant NO. 2015CB856401 to Zhi-Li Huang);
Program for Shanghai Outstanding Academic Leaders (to Zhi-Li Huang) and the Shanghai
Committee of Science and Technology (Grant NO. 17ZR1402000 to Yuan-Yuan Liu).
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METRICS
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Introduction: Functional connectivity metrics represent a powerful tool to investigate brain
inter-regional interactions in distinct behavioural states. The weighted Phase Lag Index
(wPLI) and the weighted Symbolic Mutual Information (wSMI) have been specifically
designed to minimise the impact of EEG volume conduction confounds. We recently
demonstrated that they present a different sensitivity to linear and non-linear interaction
dynamics. Here we investigated whether these two methods may unveil distinct functional
differences across four stages of vigilance (wakefulness, NREM (N2/N3), REM sleep).
Methods: Twenty-four healthy participants (27+6yrs, 13F) underwent hd-EEG recordings
(257 channels, 500Hz) during the night (11.30PM-7AM) and while awake in bed after sleep
(8AM; 6min, eyes-closed). All recordings were pre-processed using standard procedures.
Given that different amounts of data were available for each subject and sleep stage, a
bootstrapping procedure (with replacement) was performed to obtain comparable numbers
of data-segments across wakefulness (W), N2, N3 and REM-sleep. Specifically, for all
conditions we extracted at each iteration (N=1000) 15 random 2s epochs. For each
iteration, we computed the median power spectral density (PSD) across electrodes and the
median connectivity (wPLI/wSMI) across all pairs of channels in delta, theta, alpha, sigma,
beta, and gamma frequency bands. The subjects were divided into two equal-sized groups.
A two-fold (i.e. training on group-1(2) and testing on group-2(1)) linear discriminant
analysis (LDA) was applied to investigate the ability of power- and connectivity-based
features obtained from one group to discriminate vigilance stages in the other group. The
best features for each classifier were identified using a generalised ranking across forward-
and backward-selection. Permutation tests (N=1000, shuffling of labels in training dataset)
were performed to test for statistical significance.

Results: The maximum classification accuracy obtained with each single metric was 56.0%
for PSD, 61.4% for wPLI and 63.8% for wSMI. The combination of two metrics increased
accuracy to 71.1% for PSD+wPLI, 69.3% for PSD+wSMI, and 74.2% for wPLI+wSMI. The
highest accuracy (78.3%) was obtained for the joint PSD+wPLI+wSMI classifier, for which
the best features included alpha-wSMI, sigma-wPLI, and delta-wPLI. Follow-up statistical
comparisons (paired non-parametric permutation tests; p < 0.05, Bonferroni correction)
showed that both NREM (N2/N3) and REM-sleep were characterised by increased delta-wPLI
(N2>N3>REM>W) and decreased alpha-wSMI (W>N3>N2>REM) with respect to W. For the
classification of W vs. REM, alpha-wSMI alone achieved 87% accuracy. Sigma connectivity
(wPLI/wSMI) was higher in N2/N3-sleep with respect to both W and REM-sleep (no
differences between W and REM).

Discussion: The combined use of wPLI and wSMI connectivity metrics better describes
changes in brain activity across vigilance stages compared to either individual connectivity
approaches or power-based indices alone. The differences between sleep and wakefulness in
delta- and alpha-connectivity are in line with previous observations in states of altered levels
of consciousness, including in patients with disorders of consciousness and in anaesthesia.
However, connectivity in these bands was also significantly different between wakefulness
and REM-sleep, a stage typically characterised by vivid conscious experiences (dreams). In
this light, these connectivity changes could mark disconnection/disengagement from the
external environment rather than the current level of consciousness.
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A ROLE FOR ASTROGLIAL CALCIUM ACTIVITY IN SLEEP AND SLEEP
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Introduction: Poor sleep can be caused by impaired sleep homeostasis which regulates
sleep need as a function of prior wakefulness. The biological substrates of sleep homeostasis
are incompletely understood. Therefore, determining the cellular and molecular basis of
sleep homeostasis is necessary to understand causes of abnormal sleep. Astrocytes may
play a central role. Astrocytes are found throughout the brain and modulate responses to
sleep loss. Because many astroglial functions are mediated by intracellular calcium changes,
we hypothesize that astroglial calcium dynamics contribute to the accumulation and
discharge of sleep need.

Materials and Methods: Astroglial calcium signals were quantified during spontaneous
sleep-wake behavior and in response to sleep deprivation (SD) in adult male C57BI/6] mice
expressing a genetically-encoded calcium indicator (GCaMP6f) selectively in frontal cortex
astrocytes. Calcium activity was captured in vivo through a cranial window using a head-
mounted epifluorescent microscope in freely-behaving mice (n=6) or two-photon microscopy
in unanesthetized, head-restrained mice housed in an air-lifted cage (n=4). Calcium
dynamics were simultaneously recorded with sleep-wake behavior as determined by
electroencephalography (EEG) and electromyography (EMG). Mice underwent a
counterbalanced design of 24h undisturbed baseline sleep and 6h SD via gentle handling
followed by 18h recovery sleep. EEG/EMG were continuously recorded and imaging occurred
at timepoints of high and low sleep need as determined by non-rapid eye movement (NREM)
delta power (0-4.5 Hz).

To determine a role for astroglial calcium signaling in sleep homeostasis, we conditionally
knocked out stromal interaction molecule 1 (STIM1) in astrocytes by crossing STIM1%fl mice
with GFAP-Cre/ERT279*+/-;STIM1/f mice (GSTIM1). STIM1 mediates calcium influx after
depletion of intracellular calcium stores. Adult male and female GSTIM1_controls (n=8;
GFAP-Cre/ERT27/-, STIM1%M) and GSTIM1_mutants (n=9; GFAP-Cre/ERT2T9+/-, STIM1%/) were
injected with tamoxifen (180 mg/kg; intraperitoneally) once per day for 5 days and
implanted with EEG/EMG electrodes. Mice underwent 24h undisturbed baseline EEG/EMG
recording followed by 6h SD via gentle handling and 18h recovery sleep.

Results: Astroglial calcium concentrations varied across sleep and wake. Calcium was at its
highest concentrations during wakefulness and lower during NREM and REM sleep. SD led to
an increase in astroglial calcium that decreased during recovery sleep. These SD-induced
changes in calcium parallel changes in NREM delta power. Two-photon imaging also reveals
that SD differentially impacts calcium dynamics in somata and processes. Inhibiting
astroglial STIM1 function does not impact baseline sleep time, architecture, or EEG spectra.
After 6h SD, however, the accumulation of NREM delta power is attenuated in
GSTIM1_mutants. This effect is most pronounced for low NREM delta power (0-1.5 Hz).
GSTIM1_mutants also sleep less during the 18h recovery period post-SD with the greatest
difference seen at the beginning of the dark period.

Conclusions: Astroglial calcium activity 1) changes with arousal state, 2) tracks sleep need,

3) differs between astroglial somata and processes, and 4) is important for homeostatic
responses to sleep deprivation. The studies presented here are the first to describe astroglial
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calcium activity in conjunction with electroencephalographic determination of arousal state
in freely-behaving mice and further support a role for astrocytes in sleep homeostasis.
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REM SLEEP DEFICITS PERSIST INTO ADULTHOOD AFTER EARLY LIFE SLEEP
DISRUPTION IN PRAIRIE VOLES
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Introduction: In mammals, REM sleep duration is highest in the early postnatal period of
life. This period of increased REM may be necessary to shape neural circuits that control the
development of complex behaviors. Previous work in our laboratory has found that acute
early life sleep disruption (ELSD -reduced REM sleep and fragmented NREM sleep) in the
socially monogamous prairie vole leads to long lasting changes in both social behavior and
expression of the calcium binding protein parvalbumin in the brain, post-mortem. We
hypothesized that some of these later life deficits could be due to a persistent disruption of
sleep-wake behavior lasting well beyond the acute period of experimentally induced sleep
disruption.

Materials and methods: We conducted 24 hours of home cage tethered EEG/EMG
recordings in adult male and female prairie voles that had previously undergone ELSD or
Control conditions as juveniles. Time spent in each vigilance state, transitions between
states, and normalized power in the theta (8-10 Hz) and gamma (30-80 Hz) frequency
bands during each state were compared between groups.

Results: We found that, as adults, ELSD prairie voles continued to have lower REM sleep
duration than Controls but all other sleep parameters were unchanged. Power spectral
analysis on the EEG signal indicated that ELSD voles also had lower theta power and higher
gamma power during both REM and Wake states, consistent with previously reported
parvalbumin immunoreactivity in respective brain regions (hippocampus and neocortex).
There was no change in theta or gamma power during NREM sleep.

Conclusions: The long term effects of ELSD on both REM sleep duration and electrical
signatures in the brain during REM and Wake may underlie the behavioral deficits observed
in these animals. We propose that the quality of sleep early in life is essential for shaping
adult sleep patterns as well as behavior during Wake.

Acknowledgements: This work was supported by VA Biomedical Laboratory Research &
Development (BLR&D) Career Development Award (CDA) #IK2BX002712, Portland VA
Research Foundation, Brain & Behavior Foundation NARSAD Award, Collins Medical Trust,
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INFLUENCE OF SKILLED REACHING TASK ON SLOW WAVES AND SLEEP
SPINDLES IN RATS
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Introduction: Sleep following motor skill learning has known to enhance motor skill
learning off-line in both animal and human studies. Here we trained adult rats in skilled
reaching, which is known to induce long term synaptic facilitation in motor cortex, and
measured sleep EEG in the motor cortex after the training to investigate the mechanism of
sleep-dependent motor skill improvement.

Materials and methods: All the experimental procedures were performed in accordance
with the Japanese Government Animal Protection and Management Law and were approved
by the Institutional Animal Care and Use Committee of Tohoku University. All efforts were
made to minimize animal suffering and to reduce the number of animals used. Long Evans
rats (8-12 weeks, male, n=15) were used in this study. Screw electrodes were implanted in
the bilateral motor cortices and somatosensory cortex. In addition, EMG electrodes were
implanted in the neck muscle. The recording session started 1 week after the surgery.
Recording was performed under a 12h light/dark cycle and freely-moving conditions without
feeding restrictions. EEG, EMG, and activity (which was recorded by passive infrared motion
sensor) were recorded. In addition, we developed an automated partial sleep deprivation
apparatus to decrease NREM sleep and slow wave in NREM sleep and eliminate REM sleep.
Results: At first, we focused on the slow wave in NREM sleep. We found that significant
increment of the slow wave power in the trained side of motor cortex relative to the
untrained side was observed, but this asymmetry was no longer present after 180 min of
sleep. In addition, we performed partial sleep deprivation experiment. We found that the
partial sleep deprivation for 180 min after the training was found to extend the
interhemispheric asymmetry of slow wave power. These suggest that skilled reaching task
leads to interhemispheric slow wave asymmetry and the sleep contributes to recovery of the
EEG asymmetry.

Density of spindle wave, which is typically observed in light NREM sleep, was known to
increase during sleep following motor training and there are tight correlations between
spindle wave and motor skill performance in human research. Therefore, we also
investigated the relationship between the spindle wave and skill improvement. We found
that there was a positive correlation tendency between the amplitude of sleep spindle wave
for 30 min after the beginning of sleep and the motor skill performance improvement.
Conclusions: Because the slow wave increment in post-training sleep and the cross-
correlation between spindle amplitude and the skill performance are reported in human
studies, our findings suggest that mechanism of sleep-dependent motor skill improvement
are common in rats and humans.

Acknowledgements: This work was supported by JSPS KAKENHI Grant Number 26507001
and 17K00932.
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SHORT-TERM MEMORY DEFICITS IN THE SLEEP INBRED PANEL

S. Kumar?, K. Smith?, Y. Serrano Negron?, S. Harbison?
1Systems Biology, NHLBI, National Institutes of Health, BETHESDA, 2Systems Biology,
NHLBI, National Institutes of Health, Bethesda, United States

Introduction: Sleep is heritable and highly conserved across species, yet sleep duration
varies from individual to individual. A shared genetic architecture between sleep duration
and other evolutionally important traits could explain this variability. Learning and memory
are critical traits sharing a genetic architecture with sleep. We hypothesized that learning
and memory would be altered in extreme long or short sleepers.

Materials and methods: We assessed short-term learning and memory by assaying the
aversive phototaxis suppression behavior of flies from the Sleep Inbred Panel (SIP), a
collection of 39 extreme long- and short-sleeping inbred lines of Drosophila. We also
examined the response of long and short sleepers to enriched social conditions, a paradigm
previously shown to increase day sleep as well as increase synaptic plasticity in the brain.
Results: Neither long nor short sleepers had appreciable memory acquisition in contrast to
a moderate-sleeping control. While moderate-sleeping control flies had the expected
increase in day sleep and quantifiable increases in synaptic terminals of the accessory
medulla of the brain under enriched social conditions, flies of the Sleep Inbred Panel did not
display these changes.

Conclusion: Our results suggest that both extreme long and short sleeping flies have
learning and memory defects, a pattern also observed in studies of cognitive impairment in
humans. The SIP thus emerges as an important model for the relationship between sleep
and learning and memory.

Funding: This research was funded by the Intramural Research Program of the NIH, the
National Heart Lung and Blood Institute.
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UNIFORM MANIFOLD APPROXIMATION AND PROJECTION FOR FEATURE
SELECTION ON SLEEP STAGING DATA

V. Kumar?, M. Rullan?, S. Kumar?
1Sleepiz India Pvt. Ltd., Pune, India, 2Sleepiz AG, Zurich, Switzerland

Introduction: Sleep plays an important role in human physical and mental health and thus
being able to measure its effectiveness is an important subject. A common method to assess
sleep quality is through the analysis of sleep stages, which can be challenging to measure
without access to electroencephalogram (EEG). One approach to facilitate sleep stage
inference is by uncovering vital signs (i.e. cardiac and respiration) features related to each
sleep stages. The purpose of this study is to apply unsupervised learning techniques for
dimensionality reduction to understand the importance of cardiorespiratory and movement
features on sleep stages. The uniform manifold approximation and projection (UMAP)
algorithm was used, as this novel manifold learning technique for dimension reduction better
preserves the global structure of the data and has superior run time performance than
alternatives such as t-SNE and PCA [1].

Materials and methods: 12 nights of healthy subjects' data were collected from publicly
available databases CAP and ISRUC. We then extracted 127 statistical features from the
subjects' electrocardiogram (ECG), periodic leg movement and pressure-based airflow
signals on 30s epoch basis. The UMAP was applied on the obtained statistical features,
followed by the use of an ensemble of decision trees to comprehend the contributions of said
features on sleep stages. Two sample Kolmogorov-Smirnov (KS) test was performed for
each pair of sleep stages under the null hypothesis that the samples were drawn from the
same distribution. The p-values were calculated, and top features were selected in
decreasing order of p-values. Afterwards, UMAP algorithm was implemented for dimension
reduction on unlabelled data with the top 20 features. An analysis was performed involving
the tuning of the UMAP hyperparameters on the clusters found in lower embedded space
against the labels of the sleep stages awake, rapid-eye-movement (REM) sleep, nhon-rem
(NREM) light and deep sleep. We tested the UMAP implementation with various distance
metrics and discovered that results bode well with Canberra distance. Further, we performed
feature importance with random forest classification on the clusters identified in lower
embedded space of UMAP with all sleep stages.

Results: UMAP significantly separates the wake stage from all other sleep stages, with the
maximum of the respiration waveform frequency playing an important role. The separation
of REM sleep and deep sleep with Canberra distance also displayed promising results, with
the low frequency band of heart rate variability contributing to it most significantly. Other
features of importance for sleep stage classification were the median coefficient variation of
peak sequence, root mean square of successive difference of peaks, root mean square of
tidal volume from respiration and total frequency power derived from heart rate variability.
Conclusion: We applied UMAP with different sleep stages for dimensionality reduction and
found that the results are prominent for some sleep stages than others. We were able to
identify that the most important features to discern awake phase, as well as REM sleep and
deep sleep originate from the cardiorespiratory features.

References: [1] Mclnnes,l., Healy,]., UMAP: Uniform Manifold Approximation and
Projection for Dimension Reduction; arxiv:1802.03426 (2018)
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AN AUTOMATED RANDOM FOREST ALGORITHM FOR SLEEP STAGING USING
ADVANCED CARDIORESPIRATORY AND MOVEMENT FEATURES

L. Walthert!, A. Bauerfeind?, S. Kumar!
1Sleepiz AG, 2Swiss Epilepsy Center, Zurich, Switzerland

Introduction: Sleep disorders are a widely underestimated phenomena and the information
of sleep stages plays an important role in understanding them better. An accepted way to
analyze sleep is through its segmentation in different stages by the appearance of brain
activity patterns and other physiological signs, as defined by the American Academy of Sleep
Medicine (AASM). Sleep staging is commonly conducted in clinical settings using
electroencephalogram (EEG), which could impair study results by disturbing patients' sleep
habits. The aim of this study the development of a non-invasive method for accurate sleep
stage classfication through the use of cardiorespiratory signals and body movements.
Materials and methods: We used the machine learning algorithm balanced random forest
to classify sleep into four stages - awake, light sleep, deep sleep and rapid eye movement
(REM) sleep - based on vital signals, namely cardiac, respiration and movement data. We
trained our algorithm with 209 nights of anonymized clinical patients data with no diagnostic
information, obtained from the Swiss Epilepsy Center at Klinik Lengg (Zurich), and used
after approval from Cantonal Swiss Ethics Commission, Zurich (Swissethics BASEC Nr. 2018-
01982). We extracted 122 advanced statistical features in the time and frequency space
from cardiorespiratory and movement signals for 149439 epochs of length 30 seconds.
These features were used as inputs to the classifiers. The test accuracy of our algorithm was
evaluated using stratified 5-fold cross validation.

Results: The non-linear variant of random forests was the best-performing algorithm,
obtaining 61.46% % 0.19% accuracy for sleep stage classification using cardiorespiratoy and
movement features, compared to 53.87% =+ 0.26% accuracy obtained when using only
features derived from body movement. The model yielded an F-score of 0.62, 0.69, 0.48,
0.41 for awake, light sleep, deep sleep and REM sleep respectively. We compared the
accuracy of our models to a linear algorithm - linear discriminant analysis (LDA) - and
showed that the balanced random forest had a 6.21% increase in performance.
Conclusions: Random forest models trained with cardiorespiratory and movement features
provide an accurate, long-term and fully automated solution for affordable sleep quality
assessment.

Acknowledgements: The authors are grateful to all Sleepiz and Swiss Epilepsy Center
team for their support and effort.
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THE HUMAN K-COMPLEX: INSIGHTS FROM COMBINED SCALP-
INTRACRANIAL EEG RECORDINGS

V. Latreille, N. von Ellenrieder, F. Dubeau, J. Gotman, B. Frauscher
Neurology, Montreal Neurological Institute and Hospital, McGill University, Montreal, Canada

Introduction: Sleep spindles and K-complexes (KCs) are the hallmark of N2 sleep. While
the functional significance of spindles is comparatively well investigated, there is still
ongoing debate about the role of the KC: It is unclear whether it is a cortical response to an
arousing stimulus (either external or internal) or whether it has sleep-promoting properties.
Invasive intracranial (iEEG) recordings from patients with drug-resistant epilepsy offer a
unique opportunity to study directly human brain physiology. To better understand the
function of the KC, we aimed to (i) investigate the intracerebral correlates of spontaneous
scalp KCs, and (ii) compare the intracerebral activity of scalp KCs associated or not with
microarousals.

Materials and methods: We selected whole-night recordings from adults with drug-
resistant focal epilepsy who underwent combined intracranial-scalp EEG for presurgical
evaluation at the Montreal Neurological Institute between 2010-2018. KCs were visually
marked in the scalp and categorized according to the presence of microarousals: (i) Pre-
microarousal KCs; (ii) KCs during an ongoing microarousal; and (iii) KCs without
microarousal. Power in different spectral bands was computed to compare physiological iEEG
activity at the time of scalp KCs relative to the background, as well as compare microarousal
subcategories.

Results: A total of 1,198 scalp KCs selected from 40 subjects were analyzed, resulting in
32,504 intracranial KC segments across 992 channels. Fifty percent of KCs were without
microarousal, 30% were pre-microarousal, and 20% occurred during microarousals. All scalp
KCs were accompanied by widespread cortical increases in delta band power (0.3-4 Hz)
relative to the background: the highest percentages were observed in the parietal (60-65%)
and frontal cortices (52-58%). Compared to KCs without microarousal, pre-microarousal
KCs were accompanied by increases (66%) in beta band power (16-30 Hz) in the motor
cortex, and this increased beta power was present before the peak of the KC. In addition,
spatial distribution of spectral power changes following each KC without microarousal
revealed that certain brain regions were associated with increases in delta power (25-62%)
or decreases in alpha/beta power (11-24%), suggesting a sleep-promoting pattern, whereas
others were accompanied by increases of higher frequencies (12-27%), suggesting an
arousal-related pattern.

Conclusions: This study shows that KCs can be generated across widespread cortical areas.
Interestingly, the motor cortex shows awake-like EEG activity before the onset of KCs
followed by microarousals. Our findings also suggest a dual role for the KC, with region-
dependent sleep-promoting and arousal-related responses.
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HEARTBEAT-RELATED RESPONSES OF FRONTAL CORTICAL NEURONS IN
THE SLEEP-WAKE CYCLE IN CATS

V. Lavrova
Sensory information processing (8), IITP, Kharkevich Institute, 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 gastrointestinal 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 cerebral cortex becomes visceral-
analyzing during sleep, and this special brain-heart axis develops information in sleep in
order to restore the somatic functionality of all the body organ systems.
Acknowledgements: This study was supported by RFBR grant No 16-04-00413.
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ROLE OF SUBLATERODORSAL TEGMENTAL NUCLEUS GABA NEURONS IN
SLEEP-WAKE CONTROL

H. Lee, J. Fraigne, ]J. Peever
Cell and systems Biology, University of Toronto, toronto, Canada

Introduction: The circuits that control REM sleep remain speculative. It is well documented
that the sublaterodorsal tegmental nucleus (SLD) plays an important role in controlling REM
sleep, but it is unclear which subtype(s) of SLD neurons are involved. We previously showed
that glutamate neurons in the SLD play a central role in controlling both REM sleep and REM
sleep atonia. But, other published work suggests that GABA neurons in the SLD may also be
involved (Lu et al. Nature, 2006). Here, we used optogenetic strategies to determine if GABA
SLD neurons function to control REM sleep.

Materials and methods: To test the role of GABA SLD neurons in REM sleep control, we
optically manipulated their activity by driving AAV-mediated expression of eArch3.0 (an
inhibitory opsin) or ChETA (an excitatory opsin) in the SLD of VGAT-Cre mice (n=10). Then,
we bilaterally implanted optic fibers above the injection site to deliver optical stimuli and
implanted EEG/EMG electrodes to record electro-cortical and muscle activity for sleep-wake
identification.

Results: First, we showed that the opsins were preferentially expressed in the GABA
neurons in the SLD. Second, we showed that optical inhibition of Arch-expressing GABA SLD
neurons terminated REM sleep episodes by triggering rapid transitions into wakefulness (p<
0.001). Third, we also found that prolonged optical inhibition of GABA SLD neurons potently
reinforced wakefulness (p< 0.001). Last, we showed that optical activation ChETA-
expressing GABA SLD neurons decreased wakefulness (p< 0.05) by increasing the length of
NREM sleep periods (p< 0.005).

Conclusions: Our results suggest that GABA SLD neurons function to sustain REM sleep by
suppressing wakefulness. Our current and previous work, therefore suggest that both
glutamate and GABA SLD neurons regulate REM sleep. We propose that a glutamate-GABA
microcircuit contained within the SLD functions to regulate REM sleep.
Acknowledgements: This work was supported by Natural Science and Engineering
Research Council (NSERC), Canadian Institute of Health Research (CIHR) and Canadian
Sleep Society (CSS).
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RELATIONSHIP BETWEEN THE DISCOMFORT WITH MASTICATION AND THE
AVERAGE DAILY SLEEPING TIME IN KOREAN GENERAL WOMEN: ANALYSIS
BASED ON THE 2016 KOREA NATIONAL HEALTH AND NUTRITION
EXAMINATION SURVEY (KNHANES)

S.W. Park®?3, M.K. Seo!, W.-M. Bahk?*, M.-D. Kim>, D.B. Lee®, S.-H. Jang’, B.-W. Nam§, J.H.
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'paik Institute for Clinical Research, 2Department of Convergence Biomedical Science,
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Medicine, The Catholic University of Korea, Seoul, >Department of Psychiatry, School of
Medicine,, Jeju National University, Jeju, ®Department of psychiatry, Mirae Hospital, Gimje,
’Department of Psychiatry, School of Medicine, Wonkwang University, Iksan, 8Department of
Psychiatry, Kon-Kuk University Hospital, Choong-Ju, °Department of Psychiatry, Inje
University Haeundae Paik Hospital, Inje University, Busan, Korea, Republic of

Introduction: The purpose of this study was to investigate the relationship between the
discomfort of mastication and the average daily sleep time in Korean adult women.
Materials and methods: The KNHANES, based on the National Health Promotion Act,
investigates the health-related behaviors of the Korean populace, as well as chronic disease
status and aspects of food and nutrition. The KNHANES was conducted every 3 years from
1998 to 2005, and yearly in the period 2007 to 2009. This study used raw data from the
first year of the 7th KNHANES, conducted in 2016. Among the subjects who conducted the
first year of the 7th Korea National Health and Nutrition Survey (KNHANES) in 2016, there
were 2858 adult women who responded to the discomfort of mastication and sleep time. Out
of a total of 8150 respondents, 5292 subjects were excluded. The results for weekday daily
sleep time and the results for weekend daily sleep time were combined and integrated into
average daily sleep time.

Results: There was no statistically significant difference in age, BMI, waist circumference,
education level, and steady high-intensity exercise compared to women who were
uncomfortable with mastication. There was no difference in the frequency of depressed
mood, anxiety, irritability, and suicidal ideation. However, results were derived through
independent t-test. women who felt the discomfort with mastication tended to have shorter
average daily sleep time. The difference in sleep time was 7.64 minutes (p = 0.066).
Conclusions: In this study, we observed that general adult women in Korea, when the
subjects felt the discomfort with mastication, average daily sleep time was shorter. This may
be the basis for relationship between the disorders of temporomandibular joint and mental
health problem, especially in Korean adult women.

Acknowledgements: None.
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VISCERAL COMPLEX OF CENTRAL SLEEP APNEA IN CATS

A. Limanskaya'~?
ITP, Kharkevich Institute, 2Biology faculty, dep. of Higher Nervous Activity, MSU,
Lomonosov University, Moscow, Russian Federation

Introduction: Central sleep apnea is absence of breathing during sleep caused by the
command from breathing center to the thoracoabdominal muscles. In spite of wide
spreading of this phenomenon among healthy and diseased people and some species of
animals (mouse, rats, cats, dogs) its role in organisms is still unclear.

Materials and methods: In our studying in adult cats we used standard polysomnographic
recording (EEG, ECG, EOG, airflow, respiration muscles registration) with some extra-
channels: stomach and duodenum myoelectric activity, temperature of brain and body that
allowed us to take a fresh view on this problem in context of the whole organism.

Results: We observed frequent cessations of breathing (for 9-13 seconds) during sleep
generally perform in the transition states (switches between stages of sleep-wake cycle)
during 3 years in three cats. Each of the central sleep apnea episodes accompanied with
stereotypical complex of registered somatic and visceral reactions. Heart rate strongly
increased before the start of apnea episodes, and diminished during the lack of respiration.
All other visceral parameters demonstrated reduction of the activity levels. The main
features of the apnea episodes were stable for all 3 years of studying.

Conclusions: Our exploration lets us to hypothesise that the Central Apnea most likely is
coordinated physiological adaptive function important for the recovering of an organism.
Acknowledgements: This study was supported by Russian Foundation for Basic Research
grant.
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EFFECT OF THE SELECTIVE MELATONIN MT1 RECEPTOR PARTIAL AGONIST
UCM871 IN THE ACTIVITY OF NORAPHINEPRINE NEURONS OF THE LOCUS
COERULEUS DURING THE SLEEP/WAKE CYCLE

M. Lopez-Canul!, T. Sasson!, R. Ochoa-Sanchez?!, Q. He?, S. Yin!, D. De Gregorio!, L. Posa?,
S. Comail?, G. Gobbi!?3

psychiatry, McGill University, Montreal, Canada, 2Neuroscience, Vita Salute San Raffaele
University, Milan, Italy, *Health Centre, McGill University, Montreal, Canada

Introduction: Melatonin is a neurohormone produced in a circadian rhythm in the pineal
gland (Tan et al., 1999) which is involved in numerous physiological functions, including
sleep and temperature regulation, via its G-protein coupled receptors MT1 and MT:
(Dubocovich and Markowska 2005). Different localizations of MT1 and MT: receptors have
been found, suggesting a selective functional specificity (Lacoste et al., 2015). The Locus
Coeruleus (LC) may contain the critical wakefulness-promoting neurons that control the
sleep-wake switch by discharging at highest rates during wakefulness (W), at lower rates
during non-rapid eye movement (NREM) sleep, and exhibiting complete cessation of
discharge during rapid eye movement (REM) sleep. However, the activity of MT: in the LC is
poorly understood due to the lack of receptor-selective compounds. Here we investigate the
role of the first selective MT: receptor partial agonist (pKi=8.93) N-(2-{Methyl-[3-(4-
phenylbutoxy)phenyllamino}ethyl)acetamide (UCM871; Rivara et al., 2007) in the sleep-
wake cycle, and the activity of the noradrenergic (NE) neurons in the LC over a 24-hour
period.

Materials and methods: To assess the effects of UCM871 on the sleep-wake cycle,
electroencephalograms (EEG) were recorded in free-moving rats (n=7-11) for a period of 24
h (from 6 PM to 6 PM), within which a subcutaneous injection of vehicle (veh) or UCM871 (7,
14 and 21 mg/kg) was administrated every 4 hours. To assess the localization and the
distribution of MT: receptors in LC-NE neurons, we used immunohistochemistry (IHC) and
immunofluorescence (IF) labeling with receptor-specific antibodies. Given the role of the NE
neurons of LC in sleep activity, in-vivo single unit extracellular recordings of NE neurons
were performed following the administration of veh or UCM871 (3.5, 7, 10 and 14 mg/kg,
i.v.) during the day and the night.

Results: Rats treated with UCM871 at 14 mg/kg s.c. exhibited an increase in the duration
(min) of REM sleep compared to the control group (veh: 96.6+7.0; UCM871: 119.7+5.1, p<
0.05) over 24 hours. Remarkably, UCM871 (14 mg/kg) increased REM sleep only during the
light phase (veh: 41.17+£3.9; UCM871: 60.3%+4.2, p< 0.05) with no effect during the dark
phase at the same dosage. Furthermore, IHC and IF results showed an expression of MTy
receptors in LC-NE neurons with a higher co-localization with tyrosine hydroxylase (a marker
of NE) in the dark phase than in the light phase. Finally, electrophysiology recording showed
that LC-NE neurons' activity decreased in both phases with the administration of UCM871.
However, the decrease was more pronounced (p< 0.01) during the dark phase at 10 mg/kg
(71.3£10.3 %) and 14 mg/kg (80.5+£9.9%) than the decrease during the light phase at the
same dosage (10 mg/kg: 43.9+£17.9%; 14 mg/kg: 47.0+£23.1%).

Conclusions: These results show that MT: receptors play an important role in REM sleep
and in adrenergic function, but in a distinct manner. While MT: activation in LC by UCM871 is
pronounced in the dark than in the light phase, the effect in the REM sleep is higher during
the light phase.

Acknowledgements: CONACyT (272351), PBEEE (Posdoctoral-scholarship), Ferring
postdoctoral fellowship in reproductive health, Faculty of Medicine, Mcgill University
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FIRST DEMONSTRATION THAT DIFFERENT NEURONS ARE ACTIVATED
DURING PARADOXICAL (REM) SLEEP AND WAKING USING THE TRAP MICE
METHOD

R. Yamazaki, D. Wang, A. De Laet, H. Lee, S. Arthaud, P.-A. Libourel, P. Fort, P.-H. Luppi
Team 'SLEEP -Physiopathology of the Neuronal Network of the Sleep-Waking Cycle-', Centre
de Recherche en Neurosciences de Lyon (CRNL), UMR 5292 CNRS / U1028 INSERM and
Université de Lyon, Lyon I, Bron, France

Introduction: Paradoxical sleep (PS, or REM sleep) is characterized by cortical activation
close to waking (W) paradoxically associated with muscle atonia. Based on cFos expression
as a marker for neuronal activation, we recently showed that only a few limbic and cortical
structures such as the dentate gyrus (DG), claustrum (CLA) lateral part of supramammillary
nucleus (SuML), medial entorhinal (mENT) and retrosplenial (RSP) cortices are activated
during PS in contrast to W during which most cortical structures are activated [1]. Our
objective in the present study is to further determine whether the same or different neurons
are activated during PS and W, and during two successive W-W or PS-PS periods.
Materials and methods: We used transgenic TRAP2 mice expressing tamoxifen-dependent
CreER recombinase under cFos promoter [2]. CreER can only undergo recombination when
4-OHT (an active metabolite of tamoxifen) is present, resulting in a permanent Cre-
dependent reporter gene (mCherry) expression in cFos labeled neurons. We examined 3
groups of mice: W-W group (open field for 2h), PSR-PSR group (2h PS recovery following
48h of selective PS deprivation), and a W-PSR group. All mice were injected with 4-OHT 2h
after the beginning of W or PSR and perfused one week later 2h after W or PSR. Automatic
PS deprivation was realized by the system we developed [3].

Results: In all groups, a large humber of mCherry+ and Fos+ neurons were counted in the
ACA, mENT, RSP and the DG. In the W-W and PSR-PSR groups, many mCherry+ neurons
were Fos+ (double-labeled) excepting in the DG. In the W-PSR group, only a few neurons
were double-stained in all regions. In PSR-PSR group, many double-labeled neurons were
also observed in PS-generating structures such as the SLD and SuML. Finally, in all groups of
animals, high percentage of neurons were double-stained in the suprachiasmatic nucleus
(SCN) indicating that the activity of SCN neurons depends on circadian time rather than on
vigilance states.

Conclusions: Our results first indicate that in structures generating circadian rhythms or
PS, the same neurons are reactivated twice validating the TRAP method. They further
indicate that W and PS are completely different states since different populations of neurons
are activated during W or PS in particular in the cortical structures involved in learning and
memory. These results open the avenue for the identification of the function of PS.
Acknowledgements: We thank Dr. Liqun LUO (Stanford University, CA, USA) for providing
us TRAP2 mice.

References:
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OREXIN-A AMELIORATES LASTING BEHAVIORAL AND SLEEP
DISTURBANCES PRODUCED BY EARLY POSTNATAL DYSFUNCTIONING OF
BRAIN MUSCARINIC CHOLINERGIC SYSTEM
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Introduction: Orexin/Hypocretin-producing neurons are involved in the strengthening of
arousal and wakefulness state. Despite the multiplicity of systems involved in retention of
wakefulness this condition becomes unstable if brain Orexinergic system is deficient.
Suppression of wakefulness is considered as one of the main reasons for sleep disorders and
depression. Data from preclinical and clinical studies allow us to assume that Orexins may
be involved in pathophysiology of depression. It was shown by us that early postnatal
dysfunctioning of brain muscarinic cholinergic system (MChS) has lasting effects on general
behavior and sleep-wakefulness cycle (SWC) in adult age rats and disturbances produced by
this procedure are similar to sleep disorders in patients with major depressive disease.Study
investigated in adult rats the effects of Orexin-A/Hypocretin-1 on the disturbances in general
behavior and SWC produced by early postnatal dysfunctioning of MChS.

Materials and methods: Early postnatal dysfunctioning of MChS was produced by
subcutaneous injection of Scopolamine (30 mg/kg,) two times daily, in rat pups (n=10) from
postnatal day 7 to 28. Control rat pups (n=5) received the same volume of saline from
postnatal day 7 to 28. Experiments were started in adult age, 2-3 month after
discontinuation of drugs receipt. Surgery with implantations of stainless steel screws, for
epidural EEG registration and microinjection cannulas (Plastics one) were made under
general anesthesia. Two doses of Orexins (10ug/ul and/or 25ug/ul) were injected in lateral
ventricle by special cannulas and Hamilton Syringe. After post-surgery recovery EEG
registration of SWC was started immediately after microinjection of Orexin-A lasted
continuously during 5 h daily for three consecutive days. Statistical processing was made by
Students' t test.

Results: Direct ICV Microinjections of Orexin-A produces sharp decrease of locomotor
activity, significant diminution of exploratory behavior, enhancement in the rate of food
intake. Significant disturbancees were found in SWC: reduction in the incidence and total
time of active wakefulness; increase in the incidence and total time of passive wakefulness
and light slow-wave sleep; increase in deep slow-wave sleep incidence and in the number of
awakenings, indicating to the deterioration of sleep quality. Incidence and total time of REM
sleep were sharply increased. These changes are very similar with sleep disorders,
characteristic MDD.

ICV microinjection of Orexin-A (10 and/or 25ug/ul) dose-dependently ameliorates described
sleep disturbances. Effects are manifested in the enhancement and stabilization of
wakefulness, suppressed by postnatal dysfunctioning of MChS, in an increase in the latency
of REM sleep, reduced as a result postnatal dysfunctioning of MChS and removal of REM
sleep that develops very frequently as lasting effect of postnatal dysfunctioning of MChS.
Conclusions: Elevation of the level of Orexin-A in CSF ameliorates lasting behavioral and
sleep-wakefulness disturbances produced by early postnatal dysfunctioning of MChS.
Acknowledgements: Supported by Shota Rustaveli National Science Foundation, Grants #
DO/150/7 - 276/14 and # 40/71
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EVENING ACTIVITIES AND SLEEP IN LATE ADOLESCENCE - ECOLOGICAL
AMBULATORY ASSESSMENT APPROACH

E. Maksniemi, L. Hietajarvi, V. Salonen, J. Jarvinen, E. Ketonen, K. Lonka, K. Salmela-Aro
Department of Educational Sciences, University of Helsinki, Helsinki, Finland

Introduction: Increasing number of adolescents use technological devices before bedtime
(Gradisar et al., 2013; Hale et al., 2018) and some research has shown this to been
associated with decrease in sleep quality (Woods & Scott, 2014). Daily total sleep time
usually decreases in late adolescence due to early school start times and increased academic
demands, though the need of total sleep time stays stable (Crowley, Wolfson, Tarokh &
Carskadon, 2018). This may happen because bedtime autonomy increases and adolescents
have more autonomy also in their evening activities (Tashjian, Mullins, & Galvan, 2019).
Systematic reviews have shown an adverse association between screen-based digital media
and sleep health (Carskadon, 2011; Crowley et al., 2018; LeBourgeois et al., 2017). The
underlying mechanisms of these associations are likely to result from time spent on screens
which displace time from other activities, psychological stimulation based on media content
and/or the effects of light emitted from devices affecting circadian timing, sleep physiology
and alertness. The aim of this study was to investigate how socio-psychological stimulation
in the evening is related to adolescents' bedtime, sleep quality and sleep duration. More
precisely, the aim was to investigate how different activities in the evening are associated
with self-reported (subjective) and objectively measured bedtime and sleep duration and
self-reported sleep quality using ecological ambulatory assessment (EMA) approach.
Materials and Methods: Data was collected from adolescents (N=149, female 68 %, aged
17-18) from a big city in Finland during spring 2018. During ten consecutive days
participants answered short questionnaires using mobile phones (data points N=1471).
Every evening participants reflected how stressed they felt themselves at the moment and
every morning they reflected their previous evening and what they did 30 minutes before
going to bed, time they went to bed and how well they slept. Open ended answers were
categorized as cognitive (eg. studying), relaxing (eg. getting ready to sleep), active ICT use
(eg. chatting), passive ICT use (watching videos/TV) and other (eg. travel). During the
study period participants wore activity bracelets on their wrist (giving a MET value every 30
seconds). Research questions were approached using linear regression analysis and the
comparison category in the analysis was category relaxing.

Results: The correlation between self-reported and objectively measured bedtime was .711
(p< .01). Results showed that participants who reported cognitive activities in the evening
reported also worse sleep quality, later bedtime and shorter sleep duration compared to
those who did relaxing activities in the evening. Stress in the evening was also negatively
associated with self-reported sleep quality.

Conclusions: School demands and stress may play a large role in sleep problems compared
to ICT use. ICT use is not always psychologically arousing and in the future studies the
content of the activities should be addressed instead of screen time. EMA approach is a good
way to study the real-life situations and behavioral patterns adolescents' experience.
Acknowledgements: This study was funded by the Academy of Finland project
(308352/308351) “Bridging the Gaps” (PIs prof. Salmela-Aro and prof. Lonka).
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EFFECTS OF HABENULAR STIMULATION FREQUENCIES ON OBSTRUCTIVE
SLEEP APNEA INDUCED BY STIMULATION OF INSULAR CORTEX

L. Mingxian
The First Affiliated Hospital of Jilin University, TEST University, Changchun, China

Introduction: To investigate the effects of high-frequency stimulation of the habenula (Hb)
on obstructive sleep apnea (OSA) induced by stimulation of the insular cortex. Materials
and methods: After OSA was induced by stimulating the insular cortex (Ic) with concentric
stimulating electrodes at 100 Hz in rats, the Hb was stimulated at different frequencies (50
Hz, 120 Hz, 130 Hz, and 280 Hz). The changes of apnea events and electromyography
(EMG) of the genioglossus were compared before and after stimulation of the Hb.

Results: With stimulation of the Ic at 100 Hz, apnea events were successfully induced with
disappearance of EMG of the genioglossus. After stimulation of the Hb at 130 Hz, apnea
events disappeared with significantly increased genioglossal EMG.However, such a change
failed to be found at the stimulation frequencies of 50 Hz, 120 Hz, and 280 Hz.
Conclusion: Stimulation of the Hb at the frequency of 130 Hz could effectively inhibit OSA
events induced by stimulation of the Ic.Acknowledgements: THe authors thank Professor
Shao Wang for assistance with

the experiments, who passed away 2 years ago; he provided constructive advice to conceive
the study. e authors are grateful to all the participators of the Department of

Physiology Lab and the Center of Medical Laboratory of Jilin Medical University. The study
was supported by the National Natural Science Foundation of China (816700

80) and the National College Students Innovation and Entrepreneurship Training Program
(201613706024).
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STUDY OF ASSOCIATION BETWEEN BODY MASS INDEX AND SLEEP
QUALITY AMONG INDIAN STUDENTS

M. Mirdha!, H.B. Sharma?, H.N. Mallick?
'Physiology, AL-Falah University, Faridabad, 2Physiology, All India Institute of Medical
Sciences, Delhi, India

Introduction: The prevalence of overweight, indicated by Body Mass Index (BMI: 23-24.9
kg/m2), pre-obese (25-29.9 kg/ m2) and obesity (>30 kg/m2) has increased in recent
years. There has been a change in sleeping patterns (reduction in number of hours of sleep,
quality of sleep, delay in onset of night time sleep) with the increase in BMI in Asian
population, but studies are limited.

Materials and methods: Study included 230 college students from 18 to 24 years of which
171 were males. They were screened for major diseases and psychological problems.
Subjects having sleep disorders who are under medication were excluded. Sleep patterns,
latency, duration, habitual sleep efficiency, sleep disturbances and daytime dysfunction were
assessed using Pittsburgh Sleep Quality Index (PSQI). Permission to use PSQI questionnaire
was obtained from concern authority (Daniel J Buysse, Professor of Psychiatry and clinical
Translational sciences, University of Pittsburgh School of Medicine).

Results: Among participants 103 (44.8%) had a BMI >23 kg/m2. Among these participants
41(17.8%) were classified as overweight (23-24.9 kg/m2) and 48 (20.9%) were pre-obese
(25-29.9 kg/m2), whereas only 14 (6.1%) participants were obese ( >30 kg/m2) based on
Asian criteria . Most of the participants 110 (47.8%) were in normal category (18.5-22.9 kg/
m2).

Among all the participants, 74(32.2%) participants experienced poor sleep quality
(>5PSQI< 8), and only 15 (6.5%) participants experienced extremely poor sleep quality
(PSQI>8) . In this study 23.9% of participants reported taking more than 30 minutes to fall
asleep after going to bed, 92.2% of participants reported with >85% of habitual sleep
efficiency (percent of the time asleep after going to bed until get up from asleep) and only
around 7.8% reported less than 85% of habitual sleep efficiency. Around 78.7% reported
sleep disturbances less than once a week and around 11.7% reported sleep disturbances
once or twice a week. Most of the participants reported day time dysfunction which may be
due to poor sleep quality in night. 50% reported daytime dysfunction once in a week.
Around 14.3% participants reported sleep duration of < 5 hours, 35.7% participants
reported sleep duration of 5-6 hours, 44.3% participants reported sleep duration of 6-7
hours, however only 5.7% participants reported >7 hours that is the recommended sleep
duration for adults. No participants has taken any sleep medication in last 1 month of the
study. The relation between code (BMI) and various parameters was studied using
Likelihood Ratio. Among all the studied 7 components, sleep latency and sleep disturbance
component were significant (p< 0.05) . Association between BMI code with sleep latency
was significant, p=0.038 . Association between BMI and sleep disturbance was highly
significant, p=0.003.

Conclusions: Among all the studied 7 components, association of BMI code as per Asian
criteria with sleep latency and sleep disturbance component were significant. The awareness
about sleep habits is needed for good sleep quality.

Acknowledgements Prof. H.N. Mallick for his valuable inputs and Baldev Singh Laboratory for
Sleep Research, All India Institute of Medical Sciences, New Delhi, India.
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ANALYSIS OF NIGHTTIME SLEEP FRAGMENTATION OF ACTIGRAPHY
REST/ACTIVITY PATTERNS IN HEALTHY, YOUNG SEDENTARY NAPPERS

M. Mograss, PhD'?3, J. Abi-Jaoude?, D. Chalat?, T. Zvionow®, A. Lim®, T.T. Dang-Vu'37
Dept of Health, Kinesiology & Applied Physiology; PERFORM Centre, 2Dept of Psychology,
Concordia University, 3Centre de Recherche de I'Institut Universitaire de Gériatrie de
Montréal, “PERFORM Centre, Montreal, QC, CA, *Dept of Health, Kinesiology & Applied
Physiology, PERFORM Centre, Concordia University, Montreal, ®Sunnybrook Health Sciences
Centre, University of Toronto, Toronto, “Concordia University, Center for Studies in
Behavioral Neurobiology, Montreal, Canada

Introduction: The effects of napping on the quality of sleep have been investigated with
mixed results. The discrepancy in the literature may be explained by a difference in napping
behaviors (duration, frequency or proximity to bedtime), daytime activity levels and
methodological differences. Our aims were: 1) To assess sleep fragmentation of rest-activity
patterns in nappers utilizing a novel algorithm, 2) To determine if napping behaviours
contribute to sleep disruption, and 3) To determine if activity levels influence sleep quality.
Material and methods: This is a retrospective analysis whereby the data was taken from
an existing study(Mograss et al., 2017). Screening questionnaires were completed on sleep
habits, physical activity, medical and psychological history. A total of 62 healthy, sedentary
adults (23.5+4.2yrs) were divided into 3 groups: NoNaps, n=20/8 days, n=20; Moderate 1-
2 naps/8 days, n=21; Frequent 3*/8days, n=21. Actigraphy sleep including naps were
reviewed on the diary and confirmed. We used a algorithm (kRA) which quantifies sleep
fragmentation using a probabilistic state transition model (Lim et al., 2011). The kRA
provides a measure of the probability of transitioning from a rest to active state. Actigraphy
derive sleep variables include (total sleep time, TST; sleep latency,SOL; sleep efficiency,SE;
awakenings, AWK; wake after sleep onset,WASO; activity levels, ActivL). ANOVAs were used
to determine: 1) nap frequency Groups (no naps, moderate, frequent) x (kRA) and sleep
variables, and 2) Daytime activity levels Groups (light=145-274 cpm, moderate=274-597
cpm) X (kRA) and sleep variables. Independent t-tests were used to determine 1)
differences in nap duration Groups (short< 60min, long>60min)x (kRA) and sleep variables.
2) Nap proximity Groups (< 7hrs, >7hrs)x (kRA) and sleep variables. Pearson correlations
were performed between the kRA and sleep variables.

Results: ANOVAs revealed a significant group effect on kRA (p< 0.01). Post-hoc Tukey HSD
comparison indicated that frequent nappers (M£SD 0.0589+0.01) had a significantly higher
kRA than moderate nappers (0.0484+0.01, p< 0.01, d=0.96) and non-nappers
(0.0497+.01, p< 0.02, d=0.83). Moderate nappers did not significantly differ from non-
nappers (p=0.96). We failed to find a significant difference on the sleep variables (TST,
WASO, SE, SOL, AWK, ActivL), p's>0.05. Nap duration did not result in significant
differences in the sleep variables or kRA metric (t-tests p's>0.10). Late evening naps with a
proximity of < 7hrs vs. >7hrs to the bedtime, significantly increased TST, WASO, SOL, and
AWK (t-tests p's<0.02) but not SE or kRA (p's>0.15). ActivL did not result in differences in
sleep variables or kRA (p's>0.14). Pearson correlations revealed negative associations
between kRA and TST (r = -0.32, p=0.01), SE (r = -0.32, p=0.01). As awakenings and
WASO increased there was an increase in kRA (r=0.53, r=036 p's < 0.01, respectively).
Conclusion: Frequent napping may result in increased sleep fragmentation. Evening naps
closer to bedtime resulted in longer sleep durations and poorer quality sleep reflected in
longer sleep onsets, increased awakenings without a change in sleep efficiency. The length
of a nap did not appear to affect sleep in our analysis.

Acknowledgements: This study was supported by AASM (mm; tdv); NSERC, CIHR and CFI
(tdv).
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HOMER AND DMGLURA INTERACTIONS PROMOTE SLEEP IN DROSOPHILA

S. Ly?!, N. Naidoo?
!Center for Sleep, Univeristy of Pennsylvania, 2Center for Sleep, University of Pennsylvania,
Philadelphia, United States

Introduction: Homer proteins mediate plasticity and signaling at the postsynaptic density
of neurons and are necessary for sleep and synaptic remodeling during sleep. We have
previously shown that genetic loss of Homer in Drosophila melanogaster results in a short
and fragmented sleep phenotype [1] and recent studies indicate that Homer signaling is
required for synaptic downscaling during sleep in rodents [2]. However, the mechanism
through which Homer signaling affects sleep currently remains an open question. At the
synapse, Homer proteins act as adaptor proteins to mammalian group I metabotropic
glutamate receptors (mGIuRs), which may bear functional relevance to sleep regulation.
Unlike mammalian systems, the Drosophila animal model contains only one Homer and one
mGIuR subtype, known as DmGIuRA. This confers a technical advantage for identifying a
possible role for the interaction of these proteins sleep regulation. Therefore, in this study,
we investigated the role of Homer and Homer/mGIuR interactions in Drosophila
melanogaster.

Materials and methods: Wildtype, mutant, and transgenic flies in the following study are
in the white Canton-Special (wCS10) genetic background strain (unless otherwise noted).
The DmGIuURAPPCTRF mutation was generated on a w1118 background using CRISPR/Cas9-
mediated homology directed repair. Drosophila sleep was recorded by video and analyzed as
previously described [3]. Homer-DmGIuRA protein interactions were assessed by co-
immunoprecipitation assays and Western blotting. Student's t tests were used to compare
sleep between genotypes with Holm-Sidak correction for multiple comparisons.

Results: Homer knockdown in neurons significantly reduced the amount of sleep in the fly,
leading to a reduction of approximately a third of the daily sleep amount observed in
parental controls. Co-immunoprecipitation assays demonstrate that Homer proteins
physically associates with Drosophila DmGIuRA. CRISPR/Cas9-mediated genetic deletion of
the putative conserved Homer/DmGIuRA binding site in Drosophila significantly reduced the
association between Homer and DmGIuURA proteins and also reduced total sleep amount.
Conclusions: The results of this study demonstrate that Homer signaling in neurons is
required to promote sleep and provide the first evidence that Homer and mGIuR interactions
- which were previously considered a primarily mammalian phenomenon - are conserved in
Drosophila melanogaster. Finally, the changes in sleep observed in the Homer/DmGIuRA
binding mutant suggest that coupling of Homer to DmGIuURA is critical for Homer to promote
sleep.

Acknowledgements: We thank Dr. Hirofumi Toda for advice on CRISPR experimental
design.

Funding: AG17628; T32 HL0O7953
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SUVN-G3031, A HISTAMINE H3 RECEPTOR INVERSE AGONIST PRODUCES
WAKE PROMOTING AND ANTI-CATAPLECTIC EFFECTS IN HYPOCRETIN-2-
SAPORIN LESIONED RATS

S. Daripelli, V. Benade, C. Tirumalasetty, R. Subramanian, S. Petlu, R. Badange, R. Nirogi
Suven Life Sciences Ltd, Hyderabad, India

Introduction: SUVN-G3031 is a potent and selective H3 receptor inverse agonist with hKi
of 8.7 nM at H3R and more than 100-fold selectivity against related GPCRs. SUVN-G3031
exhibited desired pharmacokinetic properties and brain penetration in preclinical species.
SUVN-G3031 blocked R-a-methylhistamine induced water intake and increased tele-
methylhistamine levels in brain and cerebrospinal fluid. Acute oral administration of SUVN-
G3031 produced significant increase in acetylcholine, histamine, dopamine and
norepinephrine levels in the cortex. SUVN-G3031 produced wake promoting effects in male
Wistar rats and C57BL/6] mice. SUVN-G3031 was evaluated in Phase 1 clinical studies (US
IND) and is being developed for the treatment of sleep related disorders. It showed
desirable pharmacokinetic profile with safety and tolerability in healthy human volunteers.
Materials and methods: In the present study, effects of SUVN-G3031 on sleep/wake
profile were evaluated in rats lesioned with neurotoxin hypocretin-2-saporin in lateral
hypothalamus. EEG signals were acquired using telemetric device implanted
intraperitoneally.

Results: Rats lesioned with hypocretin-2-saporin in lateral hypothalamus produced
narcoleptic-like behavior. SUVN-G3031 produced significant increase in wakefulness with
concomitant decrease in rapid eye movement (REM) sleep in rats lesioned with hypocretin-
2-saporin. Treatment with SUVN-G3031 decreased the DREM episodes indicative of anti-
cataplectic effect in rodents.

Conclusions: Results from the current study provide a strong preclinical basis for potential
utility of SUVN-G3031 in the treatment of sleep related disorders like narcolepsy with and
without cataplexy. Phase 2 POC study for the treatment of narcolepsy is currently being
planned in USA.

Acknowledgements: None
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GENETIC IDENTIFICATION OF CHOLINERGIC MECHANISMS CONTROLLING
SLEEP AND WAKEFULNESS

Y. Niwa!, H. Obo?, J. Wess3, T. Sakurai!

International Institute for Integrative Sleep Medicine, 2University of Tsukuba, Tsukuba,
Japan, 3National Institute of Diabetes and Digestive and Kidney Diseases Health Information
Center, Bethesda, United States

Introduction: Acetylcholine is the oldest neurotransmitter ever found and known to have
an essential function especially to wakefulness and REM sleep. We previously showed that
genetic inhibition of basal forebrain cholinergic neurons (BFCN) in mice lead to the sever
short sleep phenotype especially during dark phase, which is active period for mice (Niwa et
al. 2018). We also identified that this phenotype is well reproduced by the double knock-out
(DKO) of Chrm1 (M1) and Chrm3 (M3) genes (Niwa et al. 2018). However, this phenotype is
quite strange considering the well-known cholinergic function to wakefulness. To further
investigate why genetic disruption of BFCN to M1/3 pathway results in the severe short sleep
phenotype during dark phase, we generated M3 conditional knock-out mice and examined
which cre driver lines can reproduce the phenotype.

Materials and methods: Chrm3 flox mice, several cre driver mice, EEG/EMG measurement
and analysis

Results: We successfully generated and examined M3 flox/flox mice with or without 6
different cre lines. Among them, we found that one cre line reproduced the short sleep
phenotype during dark phase. Surprisingly, we also found that another cre line produced a
trend of the opposite phenotype, which is more amount of sleep during dark phase.
Conclusions: These results suggest that cholinergic regulation of wakefulness via M3 is not
mono- but multi-layered cellular mechanism.
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A SHORT DEVICE-BASED QUESTIONNAIRE 'SLEEPHUBS CHECK-UP' TO
ENGAGE THE GENERAL POPULATION IN UNDERSTANDING MORE ABOUT
THEIR SLEEP

S. Jackson?, N. Stanley!?, S. Berg®34, C. Oulton'

!Sleep Research, Sleep Hubs Limited, Altrincham, 2Sleep Research, The Sleep Consultancy,
Farnborough, United Kingdom, 3Medical Faculty, University of Lund, Lund, Sweden,
4Otolaryngology, Lovisenberg Hospital, Oslo, Norway

Introduction: There is an ever-increasing availability and usage of consumer sleep
technology (CST) and treatments for sleep disorders, for example, CBT-I as solutions to the
perceived increased levels of sleepiness in some western societies. The increased number of
people complaining of poor sleep puts a strain on health services where many doctors have
neither the time or experience to deal with sleep problems. While it seems that we are good
at offering potential solutions to the perceived problem of poor sleep, sleep questionnaires
have historically not been written from the general public point of view, and often not easily
accessible. There appears little in the way of engagement and screening for the general
population to see if they have a sleep problem, and if they do whether that problem is
amenable to treatment with CST/CBT-I. The SleepHubs Check-up (SHC) is a 4-6 question
device-based questionnaire designed for use by the layman as it is quick and easy to
complete and focuses on three categories commonly associated with poor sleep: daytime
sleepiness, snoring, and insomnia. Based on the results of the SHC, individuals are assigned
into one of three categories: Probable good sleeper - no need to worry further, Possible
reasonable sleeper but room for some improvement, CST/CBT-I of possible benefit, possible
sleep health issue, clinically relevant, further investigation required.

Materials and methods: We randomly recruited one hundred adults as a pilot study to
engage in answering questions as part of the SleepHubs Check-up. The questions used took
their inspiration from the Screen for Sleep Disorders in Brodkey et.al 1997!. We modified the
wording and added a few supplemental questions to improve the accuracy of the screen. The
responses to the questions were automatically scored and individually weighted and these
scores compared with the scoring mechanism of the Insomnia severity Index (ISI), Stop
Bang and OSA probability based on the MAP index (MAPI).

Results: One hundred adults (55% female) with an average age of 43 years and average
BMI of 26.4 Kg/m? were recruited. Statistical analysis showed a positive correlation (>80%)
between SHC and probability of Insomnia using the Insomnia severity Index (ISI) when
applying Pearsons correlation coefficient. Additionally, the SHC score accurately identified
individuals at risk of OSA when compared to Stop Bang and MAPI scores.

Conclusion: The SleepHubs Check-up assignment and categorisation criteria has shown to
be effective and it is proposed could act as an instrument for use in both research and as a
screening tool for clinicians in the health care environment enabling quick identification and
assignment of individuals that may have a sleep issue.

References:
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PHYSICAL EXERCISE MODIFIES THE MORPHOLOGY OF SLEEP 0-WAVES: AN
ENVELOPE ANALYSIS
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Introduction: It is believed that exercise has positive influences on sleep (decreased sleep
onset latency and wake, increased slow wave sleep (SWS), and improvements in subjective
sleep, etc.) (Sleep Med Rev 4: 387, 2000). However, there are several studies which fail to
observe a clear increase in SWS after exercise, and some previous studies reported a
decrease in SWS after exercise (Acta Physiol Scand 574:14, 1988). To get an insight into
the effects of exercise on sleep architecture, present study adopted envelope analysis
(NeuroImage 172: 575, 2018). Deep sleep (N3) is characterized by high amplitude,
continuous delta waves. These morphological features can be followed using envelope
analysis allowing the inference of sleep stability. This approach provides information beyond
the standardized scoring of sleep.

Materials and methods: Nine healthy young men without sleep disorders participated a
randomized-crossover intervention study (age 23.8 £ 0.7 yr; weight 66.62 + 2.2 kg; BMI
22.8 £ 0.6 kg/m?). The trials with and without exercise (60 min at 60% VO2 max on a
treadmill, beginning at 6 hours before bedtime) were separated by a washout period of a
week. Temperature and humidity were maintained at 25°C and 55%, respectively. The
subjects went to bed at their habitual bedtime and slept for 8 hours with PSG recording. The
experiment was preceded by an adaptation night.

Results: Amount of SWS decreased (control trial: 101.6 £ 7.6 min vs. exercise trial: 90.8 +
6.8 min, P = 0.007), rather than increase, after exercise compared to control trial. REM
sleep latency (control trial: 107.2 £ 15.4 min vs. exercise trial: 79.6 £ 8.2 min, P < 0.05)
also shortened in exercise trial. Scatterplot delta band amplitude against CVE showed
distinct distribution between sleep after a single bout of exercise and sedentary control.
Sleep after exercise showed distinct distribution of epochs located in high amplitude (> 2.3)
and low CVE values (< 1.3); exercise increased stability of delta waves. During sleep after
exercise, the time course of CVE was significantly lower than that of control during the first
half of sleep (control trial: 1.50 + 0.03 vs. exercise trial: 1.44 + 0.03, P = 0.005). Delta
power during 30 minutes after sleep onset was significantly greater (control trial: 192.47 £
24.70 pV? vs. exercise trial: 239.23 + 32.12 pyV?, P = 0.027). Delta power density over
entire sleeping period was significantly higher in the exercise trial compared to control trial
(control trial: 89.17 + 1.28% vs. exercise trial: 91.28 £ 0.95%, P = 0.048). In addition to
conventional sleep scoring, envelope analysis provides different approach to evaluate the
impact of exercise on SWS quality.

Conclusions: Exercise did not change the conventional sleep parameters such as an
amount of SWS, wakefulness, etc. However, physical exercise favors the appearance of high
amplitude continuous delta waves associated with N3. Additional information with the
envelope analysis provides insight into the effects of exercise on sleep.
Acknowledgement: The authors would like to thank all participants who gave generously
of their time for in this study.
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NIGHT-SHIFT WORK INCREASES COLD PAIN PERCEPTION
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Introduction: Although night-shift work (NSW) is associated with a higher risk for several
physical and mental disorders, the impact of NSW on pain perception is still unclear. This
study investigates the impact of NSW on cold pain perception considering the impact of
mood and sleepiness.

Materials and methods: Quantitative sensory testing (QST) was performed in healthy
night-shift workers. Cold pain threshold as well as tonic cold pain was assessed after one
habitual night (T1), after a 12-hour NSW (T2) and after one recovery night (T3). Sleep
quality was measured with the Pittsburgh Sleep Quality Index (PSQI) before T1, sleepiness
with the Stanford Sleepiness Scale (SSS) and mood with a German short version of the
Profile of Mood States (ASTS) at T1, T2 and T3. Depending on the distribution of the data,
ANOVAs or Friedman tests as well as t- or Wilcoxon tests were performed.

Results: Nineteen healthy shift-workers (13 females; 29.7 £ 7.5 years old; 8.1 + 6.6 years
in shift work, PSQI: 4.7 £ 2.2) were included. Tonic cold pain showed a significant difference
between T1 (48.2 £ 27.5 mm), T2 (61.7 £ 26.6 mm; effect size: Cohen’s d.=.49; percent
change 28%), and T3 (52.1 £ 28.7 mm) on a 0 to 100 Visual Analog Scale (p-value = .007).
Cold pain threshold changed from 11.0 £ 7.9 C (T1) to 14.5 £ 8.8 C (T2) (p-value = .04),
however, an ANOVA comparing T1, T2, and T3 was not significant (p-value = .095).
Sleepiness (SSS) and mood (ASTS) changed significantly between T1, T2 and T3 (p-values
< 0.01). The change of mood but not of sleepiness correlated with the difference in tonic
cold pain from T1 to T2 (R: 0.53; R2: 0.29; p-value = .022).

Conclusion: NSW increases cold pain perception. The same tonic cold pain stimulus is rated
28% more painful after NSW and normalizes after a recovery night. Increases in cold pain
perception due to NSW appear to be more strongly related to changes in mood as compared
to changes in sleepiness.

125



Basic Research

Board #046 : Poster session 3

ANTIBACTERIAL ACTIVITY OF INHIBITORS OF MONOAMINES RE-UPTAKE
DEPENDS FROM THEIR ANTI-DEPRESSIVE EFFICACY

N. Rogava?!, Z. Lomtatidze?, N. Maglakelidze?!, K. Bezhanishvili, N. Nachkebia?
'Lab Neurobiology of Sleep-Wakefulness Cycle, 1. Beritashvili Center of Experimental
Biomedicine, 2Sokhumi State University, Tbilisi, Georgia

Introduction: Unlimited uses of antimicrobial agents, frequently applied arbitrarily,
contributed to the development of "antibiotic resistance" and new infectious diseases. As a
result, effectiveness of wide range of antibiotics gradually decreases and their side effects
increase. Therefore searching for non-antibiotic agents with antimicrobial activity,
antidepressants among them, is very topical. No less important is the question whether the
antimicrobial activity of antidepressants can be dependent on their effectiveness in restoring
of sleep disturbances in animal models of depression. Problem is important because
antidepressants are supposed to restore disturbances characteristic for MDD - sleep
disorders among them, and effective drugs mustn't additionally worsen sleep and general
condition of depressive patients.The aim was to study antibacterial action of tricyclic, non-
selective and selective, antidepressants and possible dependence of antimicrobial activity to
their anti-depressive efficacy on sleep disturbances in animal models of depression.
Materials and methods: Wild white rat pups (n=5 in each group) received subcutaneous
injection of Melipramin (group I) and/or Fluoxetine (group II), 30 mg/kg, two times daily,
from postnatal day 7 to 28. Control rat pups received saline with the same procedure.
Experiments were started 8-12 weeks after end of treatment. Surgery was made under
general anesthesia. Baseline sleep registration in each control rats was made three
consecutive days, 10.00 - 20.00 h. In experimental groups EEG registration of SWC, with
the same duration as in controls, was started immediately after intraperitoneal injection of
Melipramin and /or Fluoxetine (10 mg/kg, 15 mg/kg). Escherichia coli, Bacillus subtilis,
Staphylococcus aureus and Mycobacterium phlei were used as test cultures. Melipramine,
(0.01; 0.1 and 1 g/L) and Fluoxetine (0.01; 0.1 and 1 g/L) were used for the studying of
antibacterial spectrum.

Statistical processing of obtained results was made by Students' t-test.

Results: In rat pups, exposed postnatally to the antidepressants, SWC was disturbed
significantly in adult age. Single dose Melipramin produced additional significant undesirable
changes manifested in the worsening of sleep quality and whole inhibition of REM sleep
during 4-5 h after drug injection. Sleep disorders alike to depression developed in recovery
period (24 h after drug injection) - sleep quality becomes worsened, sleep interruptions
increases, REM sleep latency diminishes, but its incidence rise. Deteriorating influence of
Fluoxetine on SWC was relatively weaker and short-term indicating to higher anti-depressive
efficacy of the drug.Only Fluoxetine exerted dose-dependent suppressive action on growth-
development of microbial test-objects with different quality of antimicrobial activity for
different test-objects. Overall, antimicrobial activity was dependent on anti-depressive
efficacy of used antidepressants.

Conclusions: Antimicrobial activity of Melipramin and/or Fluoxetine on growth-development
of Escherichia coli, Bacillus subtilis, Staphylococcus aureus and Mycobacterium phlei depends
on their anti-depressive efficacy on sleep disturbances which has been only revealed by the
selective inhibitor of serotonin re-uptake, Fluoxetine.
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BEDROOM DESIGN ORIENTATION AND SLEEP ELECTROENCEPHALOGRAPHY
SIGNALS

A. Hekmatmanesh?!, M. Banaei?, K. Sadeghniiat-Haghighi3, A. Najafi3

!Department of Mechanical Engineering, Lappeenranta University of Technology,
Lappeenranta, Finland, 2School of Architecture and Environmental Design, Iran University of
Science and Technology, 3Occupational Sleep Research Center, Tehran University of Medical
Sciences, Tehran, Iran, Islamic Republic of

Introduction: Orientation is a significant factor in architectural design that may affect well-
being. Body direction does not change during sleeping, and sleeping is sensitive and affected
by environmental factors. Aims: This neuroarchitecture study aimed to assess the effects of
bed orientation on sleep quality to enhance bedroom design.

Materials and methods: To do so, the effects of earth “s electromagnetic field (EMF) on
sleep electroencephalography (EEG) signals were evaluated using signal processing
techniques. In this cross-sectional study, a total of 21 healthy volunteer participants slept
for two consecutive naps, at two rooms with identical interior design and different bed
orientations, toward and against earth “s EMF in a sleep clinic. Statistical Analysis: In this
experiment, discrete wavelet transform extracted five subfrequencies of EEG data as delta,
theta, alpha, betal, and beta2. In addition, the energy signals were computed by
measurement of wave frequencies. The mean total sleep time was 1.63 h in North-South (N-
S) earth "s EMF orientation and 1.38 h in the other direction.

Results: t-test results showed significant changes in delta, theta, and alpha frequencies in
terms of bed orientation. There was a significant result in the alpha energy ratio over the
whole signal energy. Furthermore, there were increases in the average energy of delta,
theta, and alpha bands in N-S versus East-West (E-W) bed directions.

Conclusions: This study indicated that sleep in N-S direction could be more beneficial than
E-W and the sleep EEG signals can be sensitive to earth “s EMF. The results show the
importance of considering orientation in bedroom design and its benefits on inhabitants’
well-being.
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SLEEP SPINDLES ARE RESILIENT TO EXTENSIVE WHITE MATTER
DETERIORATION
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M. Descoteaux®, J.-M. Lina'’, D. Gilbert3, J. Carrier'?2, N. Gosselin-?

!Center for Advanced Research in Sleep Medicine, CIUSSS-NIM, 2Université de Montréal,
Research Center, CIUSSS-NIM, “The Framingham Heart Study, Boston University,
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Introduction: Sleep spindles are an essential part of NREM sleep, notably involved in sleep
regulation, cognition, learning, and memory. These oscillatory waves depend on the complex
interaction between the thalamus and the cortex, which is supported by a structural
backbone of thalamo-cortical white matter tracts. It is still largely unknown if the brain can
properly produce sleep spindles when it underwent extensive white matter deterioration. We
hypothesized that damage to cerebral white matter, including thalamo-cortical tracts, affects
sleep spindle generation and morphology.

Methods: We tested this hypothesis with traumatic brain injury, a unique human model of
severe white matter deterioration. Widespread and significant white matter damage is the
signature of chronic moderate to severe traumatic brain injury. We included 23 brain-injured
subjects (30.5 £ 11.1 years old; 17m/6f) and 27 healthy controls of similar age and sex.
Sleep spindles were extracted with an automatic detection algorithm on a full-night of
polysomnography. We measured their density, duration, amplitude, and oscillation
frequency as well as the sigma-band power in the N2 and N3 stages of NREM sleep. White
matter deterioration was quantified using high-precision diffusion-weighted MRI. We used
four diffusion metrics, namely the fractional anisotropy, as well as the mean, axial, and
radial diffusivities that we extracted with probabilistic tractography in the thalamocortical
tracts in addition to a whole brain voxel-wise approach. We performed between-group
comparisons and intra-group correlations with all sleep spindles and white matter properties.
Results: Surprisingly, although extensive white matter damage across the brain including
all thalamo-cortical tracts was evident in the brain-injured group, sleep spindles remained
completely undisrupted when compared to the healthy control group. In general, sleep
spindles were not associated with the degree of white matter deterioration in the brain-
injured group, except that worse white matter integrity correlated with lower spindle
oscillation frequency. Sleep spindles were also not associated with the inter-individual
variability in white matter for the healthy control group.

Conclusions: This study highlight the resilience of sleep spindles, as they appear to remain
normal even in a model of extensive white matter damage. We show here that even with
such a severe traumatic event, the brain has the ability to conserve normal sleep spindles.
Aknowledgements: This study was funded by grants and scholarships from the Canadian
Institutes of Health Research (CIHR) and the Fonds de Recherche du Québec - Santé
(FRQS).
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HOW MUCH SLEEP DOES AN ELITE ATHLETE NEED?

C. Sargent!, M. Lastella!, S. Halson?, G. Roach!
1CQUniversity, Adelaide, 2Australian Catholic University, Brisbane, Australia

Introduction: Elite athletes typically report obtaining less than the recommended target of
eight hours of sleep per night, but little is known about how much sleep they need each
night to feel rested. The aim of this study was to identify the subjective sleep need of elite
athletes and to compare it with an objective measurement of habitual sleep duration.
Materials and methods: A total of 175 elite athletes from 12 sports wore an activity
monitor and completed a sleep diary for a minimum of four nights during a normal phase of
training. The data from the activity monitor and sleep diary were used to calculate habitual
sleep duration for each athlete. Sleep need was assessed prior to data collection with the
question 'how many hours of sleep do you need to feel rested?'. Sleep deficit was then
calculated for each athlete by subtracting habitual sleep duration from sleep need. Paired t-
tests were conducted to detect a difference between sleep need and sleep duration.
Results: On average, athletes' subjective sleep need was 8.3+£0.9h and their mean habitual
sleep duration was 6.7+0.8h. There was a significant difference between sleep duration and
sleep need [t(168) = -19.2, P < 0.0001]; and this difference was observed in most sports
(basketball, road cycling, rugby union, track cycling, triathlon, Australian Rules football,
soccer, cricket, swimming) but not all (mountain biking, race walking). The mean sleep
deficit (i.e., discrepancy between sleep need and sleep duration) was 1.6£1.0h. Only 3% of
athletes met their required sleep need.

Conclusions: A majority of elite athletes fall short of their sleep need by one hour or more.
Insufficient or inadequate sleep, defined here as a failure to meet a required sleep need on a
regular basis, could have important consequences for an elite athlete, particularly in terms
of their ability to train effectively and/or compete at their best.

Acknowledgements: This research was financially supported by a Linkage Project Grant
from the Australian Research Council.
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REM SLEEP AND CATAPLEXY REGULATION IN HCRT AND SEROTONIN
TRANSPORTER KNOCKOUT MICE

A. Seifinejad, M.-L. Possovre, S. Li, M. Tafti
Department of Physiology, University of Lausanne, Lausanne, Switzerland

Background: Cataplexy is a major symptom of narcolepsy and is defined as a sudden loss
of muscle tone during wakefulness while consciousness is preserved. It is a dynamic, multi-
phased process which involves different brain regions before, during and after its
occurrence. In narcolepsy patients night-time sleep is fragmented and sleep onset REM
episodes prematurley occur. Monoaminergic neuronal populations that are important wake-
promoting systems play also an important role in the pathophysiology of narcolepsy with
cataplexy. In this work we sought to understand if the modulation of the serotonergic
transmission can influence cataplexy occurrence in mice and carefully investigated the
distribution of both cataplexy and REM sleep in five mice genotypes: wt, Hcrtko/ko,
5HTTKO/KO | BHTTKO+/ Hertk9/K0 and DKO (double knockout).

Methods: the mice were implanted with EEG electrodes and EMBLA™ hardware was used
for signal acquisition and Somnologica-3™ (Medcare) software for data analysis. High
resolution camera also was used to record animal's behavior during different vigilance
states.

Result: No cataplexy attacks were expected in 5HTTXYK0 and wt mice but EEG signal
tracking showed that, while Hcrtk9/k0 and 5HTTXC*/ Hcrtk9/KO exhibit higher number of
cataplexies per hour both in baseline and recovery periods [(BS: 0.55 £ 0.14) and (BS: 0.44
£ 0.06) respectively], DKO mice show dramatic decrease in cataplexy numbers (BS: 0.13 +
0.02). Time spend in cataplexy also was reduced both in baseline and recovery conditions:
(BS: 0.64 + 0.17) and (BS: 0.54 + 0.09, minutes) respectively for Hcrtk9/kK0 and 5HTTXO*/
Hcrtk9/KO mice versus (BS: 0.28 + 0.06) for DKO mice. All genotypes displyed normal
pattern and amount of vigilance states. Prominent differences was only observed in REM
sleep. REM sleep amount was significantly increased, as previously reported, in genotypes
having null 5HTT alleles compare to other genotypes, notably in baseline light period, which
is the normal sleep time for mice (5HTTX?/K0: 6.54 + 0.08; DKO: 6.71 + 0.22 vs wt:
4,97+0.00; Hcrtk?/K0; 4,96 + 0.23; 5HTTXC*/ Hcrtko/k0; 5,61 + 0.27. minutes). During the
night, the increase in REM sleep was found in mice without intact HCRT system (HcrtK9/Ko:
3.38 + 0.29; 5HTTXO*/ Hcrtk?/k0; 3,14 + 0.14; DKO: 4.88 + 0.13 vs wt: 1.89 + 0.00 and
5HTTXO/K0; 1,95 + 0.33. minutes), although longer REM bouts (>2 minutes) still remain in
S5HTT null mice. When the animals were homeostatically challenged with sleep deprivation,
during recovery dark period wt mice were the only to show REM dissipation, while the other
four genotypes still showed increased REM sleep need with the maximum level in DKO mice
(DKO: 6.33 £ 0.15 vs wt:1.77+ 0.00; HTTKO: 3.38 £ 0.76; OXKO: 3.73 £ 0.28; 5HTTKO+/
OXKO: 3.94 + 0.11. minutes). Therefore, REM sleep pressure is persistent in the presence
(5HTTX9/K0) and absence (DKO) of HCRT.

Conclusion: These findings indicate that serotonergic and orexinergic systems are major
players in the regulation of REM sleep and cataplexy, respectively.
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FACTOR STRUCTURE OF THE PITTSBURGH SLEEP QUALITY INDEX IN
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Introduction: The Pittsburgh Sleep Quality Index (PSQI) has been widely used to assess
subjective sleep disturbance in various populations. However, validation of the PSQI single-
factor scoring has not been carried out for the Chinese adolescents, approximately 14.8% of
the total population in China. This study aimed to evaluate the PSQI's factor structure,
reliability and convergent validity in Chinese adolescents.

Materials and Methods: The present study recruited 23,616 students (10,936 males,
46.3%) with an average age of 16.02 (SD = 1.03) years from 34 Chinese regular public
secondary schools. Participants completed the PSQI, Center for Epidemiologic Studies-
Depression Scale (CES-D), and Revised Child Manifest Anxiety Scale (RCMAS). Using a
cross-validation approach, exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA) were performed on polychoric correlations of PSQI component scores with
independent random-split subsamples respectively. We also evaluated the convergent
validity of the PSQI with CES-D and RCMAS.

Results: The internal reliability of PSQI components was acceptable (Cronbach's a = 0.78).
The results of EFA yielded both a single-factor model (35.78% of total variance explained)
and a two-factor model (49.60% of total variance explained) in which one is the sleep
efficiency factor and the other is the sleep quality factor. The results of CFA yielded
acceptable model fit for the two-factor model, x? = 298.58, df = 10, p < 0.0001; SRMR =
0.055; RMSEA = 0.061 (90% CI = 0.055-0.067); CFI = 0.983; TLI = 0.963; whereas the
single-factor model was rejected given its unacceptable factor loading (< 0.32) for the
component of sleep efficiency. The PSQI global score was positively correlated with
depression (CES-D; r = 0.49, p < 0.0001) and anxiety (RCMAS; r = 0.48, p < 0.0001),
demonstrating good convergent validity with emotional problems.

Conclusions: The findings validate the two-factor structure for the PSQI in a large
adolescent sample, suggesting that a two-factor score could be applied to the Chinese
adolescent population.

Acknowledgements: The study was supported by the National Natural Science Foundation
of China (71373081).
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DETERMINING THE IDEAL MATTRESS FIRMNESS BASED ON
ANTHROPOMETRIC MEASUREMENTS

H. Shore!-?, J. Richards?!, A. Chohan?
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Introduction: Mattresses need to provide enough support to keep spinal alignment close to
a neutral posture, whilst minimising muscle activity and providing optimum pressure relief.
There is limited evidence to suggest that a 'one size fits all' mattress provides the
appropriate support for individuals with diverse body shapes, so a greater understanding of
how different mattresses affect the human body is key. By having a more objective
approach to choosing a mattress an individual may have an improved quality of sleep.
Materials and methods: A ten-camera infrared movement analysis system recorded the
movement of retro-reflective markers placed on the Upper-Mid Thoracic, Mid-Lower
Thoracic, Lower Thoracic-Upper Lumbar, Upper-Lower Lumbar and Lower Lumbar-Pelvic
areas of the spine. A static image of the spine was taken in a standing position and was used
to define each individual's neutral posture. Deviations away from this neutral position were
assessed under three different conditions in side lying. Three visually identical mattresses
were tested, internally each mattress contained a different firmness of spring unit (soft,
medium, firm) with an identical gel foam comfort layer. In addition, height, weight, shoulder
width and hip circumference measurements were taken to determine differences in body
types.

Results: Spinal alignment was assessed on 59 healthy participants and no significant
differences were seen between the different mattress configurations. However, further
analysis showed significant differences in spinal alignment between the different mattress
conditions within different body shape subgroups. Subgroups were defined using body
weight, height, BMI, shoulder width and hip circumference. Those with a higher body weight
had a more neutral spinal alignment when on a firmer mattress, whereas those with a lower
body weight were better suited to a softer mattress. Shorter people were better aligned on a
softer mattress, and a medium mattress kept the spine in a more neutral position amongst
taller people. There were no differentiating factors between shoulder width or BMI groups.
However, those with a larger hip circumference had significantly greater spinal deviations
when on a softer mattress, implying that a softer mattress should be avoided by this
subgroup.

Conclusions: This study suggests that a 'one size fits all' approach to mattresses may not
be appropriate. Contrasting body types need different levels of support to improve overall
spinal alignment, allowing the inter-vertebral disc to re-hydrate, and spinal muscles to relax
throughout the night. The use of simple anthropometric measurements could make the
selection of the most appropriate mattress easier for the general public.
Acknowledgements: This is part of an Innovate UK Knowledge Transfer Partnership
between the University of Central Lancashire and Silentnight Group Ltd.
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INTERPLAY BETWEEN SOCIAL MEDIA USE, SLEEP QUALITY AND MENTAL
HEALTH OUTCOMES IN YOUTH: A SYSTEMATIC REVIEW
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Introduction: Social media applications have become increasingly prominent in everyday
life, especially among youth. Numerous observational studies and reviews have explored,
separately, the relation between social media use and sleep quality, and with common
mental health outcomes (anxiety, depression, and stress) in child and adult populations.
However, a comprehensive review addressing how social media, sleep quality, and mental
health all interact in adolescents and young adults has been lacking in the literature. This
systematic review aims to provide a more comprehensive assessment of these relationships
among youth.

Materials and methods: We searched Medline, PsycINFO, EMBASE, and Scopus databases
for observational studies from 1990 to the present. Studies were included if they assessed
active social media use, as well as both sleep quality and common mental health outcomes
(anxiety, depression and stress). Studies using validated measures for all three variables,
(e.g. the Pittsburgh Sleep Quality Index, the Beck Depression Inventory and other verified
questionnaires and surveys) were included in the review. Inclusion criteria also consisted of
studies examining young adult populations ranging from 16-25 years old, with the inclusion
of subjects ranging from 12-30 years old. Use of passive social media (e.g. watching TV)
and assessment of sleep disorders (insomnia) were not included in the review. Psychiatric
mental disorders, including self-harm and eating disorders and/or other rare mental
disorders were excluded. We qualitatively synthesized data from included studies, and risk of
bias was assessed using CLARITY tools.

Results: Two hundred fifty-eight studies involving social media use, sleep, and mental
health were identified, 33 of which met the inclusion criteria. Twenty-eight cross-sectional
studies and five prospective cohort studies consisting of 228,079 participants aged 11-29
years old were included. Among cross-sectional studies, 67% (n=20) reported significant
associations between excessive social media use and negative mental health outcomes.
Significant associations between poor sleep quality and excess social media use and
negative mental health outcomes were found in 57% (n=17) and 40% (n=12) of cross-
sectional studies, respectively. Across longitudinal studies, social media use frequency was a
risk factor for both mental health (40%, n=2), and poor sleep outcomes at follow up (80%,
n=4). Sixty percent (n=3) of cohort studies showed sleep quality to be a mediator between
social media use and negative mental health outcomes in adolescents.

Conclusions: The current review corroborates the interplay between social media use, sleep
quality, and mental health in youth. Prospective studies suggest poor sleep quality may be
an important mediator between excessive social media use and anxiety/depression.
However, cross-sectional studies are more equivocal regarding the directionality between
the variables. Given the massive exposure to social media among youth and the potential
public health implications of sleep problems, including poor mental health outcomes, this
issue warrants further investigation to clarify the directionality and strength of such
associations, using larger, well-designed cohort studies.

Acknowledgements: The authors are grateful for Western Libraries for database access
and would also like to thank Mrs. Marisa Tippett's assistance in literature search protocols.
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A NOVEL ANTI-MICROBIAL PEPTIDE, NEMURI INDUCES SLEEP IN
DROSOPHILA

H. Toda
HHMI/University of Pennsylvania, Philadelphia, United States

Sleep has been postulated to be controlled by the balance between opposing networks that
facilitate wakefulness and sleep. Previous genetic screenings carried out in Drosophila have
identified many genetic factors that modulate wakefulness and sleep. However, these factors
are permissive for sleep rather than instructive; their loss reduces sleep, but their increase
is insufficient to increase sleep.

In order to identify genetic factors that induce sleep, we carried out an unbiased and
genome-wide gain of function genetic screen. Through a screen of over 12,000 lines
designed to over-express genes in neurons, we discovered a novel gene, “nemuri” that
induced sleep in Drosophila. Pan-neuronal expression of nemuri increased the length and
depth of sleep. nemuri expression also increased with stress such as sleep deprivation or
bacterial infection. We showed that nemuri encodes a secreted peptide molecule, suggesting
that Nemuri acts non-cell-autonomously to promote sleep. Moreover, we found that Nemuri
had anti-microbial peptide activity in vitro and in vivo. nemuri knock-out mutants showed
increased arousability during daily sleep, attenuated recovery sleep after sleep deprivation,
and reduced infection-induced sleep. We propose that Nemuri is a sleep-promoting factor
particularly important for conditions of high sleep need, such as sickness, and provides a link
between sleep and immune function.
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AUTONOMIC ACTIVATION AT BEDTIME PREDICTS SUBSEQUENT SPINDLE
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Introduction: Heart Rate Variability (HRV) is a marker of the autonomic nervous system
(ANS) activity and represents the ability of the heart to respond to environmental as well as
internal stimuli. Recently HRV during the short pre-sleep onset period has been suggested as
predictor of the subsequent sleep quality. Sleep spindles, brief electroencephalogram
oscillations (10-16 Hz) characteristic of the N2 NREM sleep stage, represent an index of
sleep stability associated with the overall sleep quality. Their sleep-preserving function might
consist in filtering the transmission of sensory information to the cortex. This study aimed at
assessing whether the ANS activity in the pre-sleep onset period predicts sleep spindles
features, that may influence sleep quality.

Materials and Methods: All subjects (n=49, 21 females, age: 27.40+£11.31) underwent a
night of polysomnographic recordings at home. Sleep Efficiency (SE, time asleep/time in
bed) was computer and adopted as objective sleep quality proxy. The slow (10-13 Hz) and
the fast (13-16 Hz) spindles were automatically detected from N2 NREM sleep stage on
central (C3, C4) and frontal (F3, F4) electrodes. For each spindle parameter (amplitude,
duration, intensity, density) a weighted average was calculated between homologous
electrodes. Time and frequency domain analysis of HRV were conducted on the
electrocardiogram (ECG) signal characteristics of the 5 minutes before the sleep onset. The
parameter extracted were SDNN (standard deviation of normal to normal RR intervals),
RMSSD (root mean square of successive RR differences), pNN50 (percentage of successive
RR that differ by more than 50 ms), and the low (LF) and high (HF) frequency spectral
component. The LF/HF and the SDNN/RMSSD ratios were computed. Correlations were
studied with linear regression and mediation analyses.

Results: HRV parameters are associated to both SE (SDNN/RMMSD: R=-0.320, p=0.030;
LF: R=-0.483, p=0.000; HF: R=0.518, p=0.000; LF/HF: R=-0.533, p=0.000; pNN50:
R=0.393, p=0.007) and fast spindles density (SDNN/RMMSD: R=-0.262, p=0.001; LF: R=-
0.272, p=0.009; HF: R=0.278, p=0.007; LF/HF: R=-0.294, p=0.004; pNN50: R=0.418,
p=0.000). Fast spindles density is correlated with SE (R=0.271, p=0.009) but mediation
analysis showed that there is not a significant indirect effect of HRV on the SE through the
fast spindles density.

Conclusion: The pre-sleep onset HRV is able to predict the SE but this association is not
mediated by the fast sleep spindles density. Therefore, ANS activity does affect concurrently
and independently fast spindles density and SE.

Acknowledgments: We thank Dr. M. Di Galante for his valuable technical assistance.
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RISK FACTORS FOR COMPLICATIONS OF ENDOSCOPIC SINUS SURGERY
FOR CHRONIC RHINOSINUSITIS.

A. Uzokov, X. Shayhova
Otorhinolaringology, Tashkent Medical Academy, Tashkent, Uzbekistan

Bckground: Patients undergoing endoscopic sinus surgery (ESS) are at risk of complications
because of the close proximity of the sinuses to the orbit and anterior skull base. The aim of
this study was to evaluate the complications of ESS and to identify patient characteristics
that were risk factors for the complications.

Methods: We conducted a prospective study of 306 patients who underwent ESS for chronic
rhinosinusitis. Patients completed preoperative examinations that included computed
tomography, endoscopic observation for nasal polyps, and tests for comorbidities including
asthma and vascular disease. Perioperative complications were evaluated based on
information provided by the surgeons. Multivariate analysis was performed to identify
patient characteristics that were risk factors for complications.

Results: Overall, perioperative complications occurred in 21 patients (5.8%). A major
complication, cerebrospinal fluid leakage, occurred in one patient (0.1%). Minor
complications occurred in 20 patients (5.7%), with the most common being intraoperative
hemorrhage (n = 18). Multivariate analysis indicated that presence of asthma and the total
polyp score correlated significantly with the occurrence of complications.

Conclusion: The risk factors for perioperative complications were asthma and the polyp
score. We conclude that the surgeon should confirm whether the patient has lower airway
disease, especially asthma, before operating. The surgeon should also determine the grade
of nasal polyps.
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Introduction: Disturbed sleep is linked to atherosclerosis in humans. However, the
underlying mechanisms are unknown. Sleep loss has independently been linked to
inflammation, specifically of white blood cells, and has independently been confirmed as a
mechanism underlying atherosclerosis. Aligning these findings, and building on seminal
rodent work (McAlpine et al. 2019), here we test the hypothesis that one novel mechanistic
pathway by which sleep disruption increasing atherosclerosis severity is through the
mediating step of raised inflammatory-related white blood-cells activity, specifically
atherosclerotic-associated neutrophils and monocytes.

Materials and methods: 1630 participants (752 males, mean = SD age = 68.5 £ 9.2
years) from the Multi-Ethnic Study of Atherosclerosis (MESA Exam 5, Bild et al., 2002)
underwent overnight polysomnography (PSG) and seven days of wrist actigraphy recording.
White blood cell counts were assayed using blood draws. Atherosclerosis was assessed using
Coronary Artery Calcification (CAC) imaging to obtain a standard Agatston score (Agatston
et al., 1990).

Results: Levels of sleep fragmentation positively and significantly predicted CAC score. The
impact of actigraphy-measure sleep fragmentation across a week on CAC scores was
significantly mediated through the raised level of neutrophils. This same intermediary
mechanism was replicated when using single-night PSG sleep recordings, wherein sleep
fragmentation predicted increasing CAC scores through the mediating influence of raised
neutrophil count and raised monocyte count. Furthermore, these sleep-related associations
remained significant when accounting for other common cardiovascular disease risk factors
(age, sex, ethnicity, BMI, sleep apnea, and insomnia).

Conclusion: Together, such findings support a novel mechanistic framework whereby sleep
disruption in humans increases atherosclerosis risk through the intermediary step of raised
inflammatory-related white blood-cell activity, notably neutrophils and monocytes. That the
mediation effects remained significant after controlling for other risk factors and sleep apnea
and insomnia indicates that the impact of sleep fragmentation on atherosclerosis is
somewhat generalizable. Conversely, our results intimate that improving sleep quality may
offer a novel, modifiable and thus preventative strategy for lowering inflammatory status
and thus atherosclerosis risk. More broadly, these data should help inform public-health
guidelines that focus on societal sleep health, one benefit of which may be the reduction of
atherosclerotic burden.
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CONTROL

A. Venner!?, C. Anaclet3, L. Issokson'#, P. Fuller!:2

!Neurology, Beth Israel Deaconess Medical Center, 2Division of Sleep Medicine, Harvard
Medical School, Boston, 3Neurobiology, University of Massachusetts Medical School,
Worcester, 4Colgate University, Hamilton, United States

Introduction: A role for vasoactive intestinal peptide (VIP) in promoting rapid eye
movement (REM) sleep has been suggested, but the anatomical location of the neurons that
release VIP to promote REM sleep has not been identified. Here, we investigated the role of
VIP-containing cell groups in the ventromedial preoptic area (VMPO'™®), and the
suprachiasmatic nucleus (SCNV™), in sleep-wake regulation. The VMPO has previously been
implicated in thermoregulation and the febrile response (processes with mechanistic links to
sleep-wake), whereas SCNV cells have been previously implicated in REM sleep control,
albeit indirectly using constitutive knockout mice.

Materials and methods: We first investigated the native firing activity of the VMPOV'® and
SCNVP cell groups, over repeated sleep-wake cycles, using in vivo fiber photometry in VIP-
ires-Cre mice. We next examined the afferent and efferent profile of these cell groups using
conditional retrograde (pseudotyped modified rabies) and anterograde (adeno-associated
viral vector-based) tracers. We finally utilized a chemogenetic strategy to selectively activate
VMPOV™® and SCNV'® cells while monitoring electroencephalogram/electromyogram activity, in
order to determine their role in sleep-wake control.

Results: We found that VMPOV cells were predominantly and strikingly REM-active, that
they received many synaptic inputs from surrounding hypothalamic regions (including the
ventromedial hypothalamus, dorsomedial hypothalamus and the arcuate nucleus), and that
they targeted established sleep-wake nodes, such as the ventrolateral preoptic nucleus,
tuberomammillary nucleus, lateral hypothalamus and ventrolateral periaqueductal gray area.
To our surprise, chemogenetic activation of the VMPOV™ cell population had little effect upon
all measures of sleep-wake analysed. In a parallel series of experiments on SCNV cells, we
found that SCNV' cells exhibited little state specific variation in their activity patterns, but,
and in contrast to VMPOV' cells, were preferentially activated by a light pulse. We also found
that SCNV cells, again unlike VMPQOV'® cells, receive a substantive input from the retina and
from the intergeniculate leaflet of the thalamus. However, chemogenetic activation of SCNVP
cells was without effect upon sleep-wake.

Conclusions: We conclude that the 1) functional roles, and 2) outflow from and modulatory
input to the VMPOV® and SCNV™ cell populations are distinct. Our finding of a REM-active
activity profile of the VMPOV™ cells further suggests that these neurons may play a functional
role in generating certain cardinal features of REM sleep (for example, suspension of
thermoregulation during REM sleep), which is an active focus of on-going research in our
laboratory.

Acknowledgements: SRSF CDA #016-JP-17 to A.V. and NS073613, NS092652 and
NS103161 to P.M.F
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CEREBRAL NEUROVACULAR COUPLING IN HEALTHY HUMANS
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Introduction: The physiological responses of healthy humans exposed to acute intermittent
hypercapnic hypoxia (IH) are comparable to those of obstructive sleep apnea patients
exposed to chronic IH during nocturnal apneas. These include increases in central
sympathetic outflow, daytime blood pressure and decreases in cognition. Such deterioration
of neurocognitive function has been attributed to an impairment of cerebral neurovascular
coupling (NVC). The matching of cerebral oxygen supply to metabolic demand, and its
impairment may contribute to reductions in neurocognitive function following IH. Previous
reports suggest reduced cerebrovascular reactivity following IH, however, it is unknown if IH
alters cerebral NVC. We tested the hypothesis that acute IH exposure evokes similar loss of
NVC in healthy young men and women.

Methods: NVC was assessed in 18 humans (8 female; tested 0-5 days in early follicular
phase of menstruation, age = 22+1 years, mean+SEM) before and after 40-minutes of IH.
Eight men served as a time-matched control group. Dynamic end-tidal forcing was used to
control end-tidal Oz (PerO2) and CO2 (PerCO2) at baseline levels throughout NVC assessment
and to administer 40-minutes of IH. Each minute of IH was comprised of 40-seconds
hypercapnic hypoxia (nadir SpO2 = 83.4+1.0%, peak PerCO2 = +3.2+0.3 mmHg above
baseline) and 20-seconds of normoxic recovery. Beat-by-beat mean arterial pressure (MAP;
finger-pulse-photoplethysmography), middle (MCAv) and posterior (PCAv) cerebral artery
blood velocity (transcranial Doppler) were measured continuously throughout the protocol.
Cerebrovascular conductance was calculated as the quotient of MCAv or PCAv and MAP
(MCAcvc and PCAcvc respectively). The peak PCAv response to 5 repeated cycles of 30-
seconds eyes-open with standardized visual stimulation (flashing checkerboard) followed by
30-seconds eyes-closed determined NVC. The MCAv response permitted comparison in
regional cerebral blood supply. NVC was quantified as the peak absolute and percent
increase (relative to eyes-closed) during visual stimulation averaged over 5-cycles.
Results: Resting MAP was augmented following IH exposure (77.9+1.2 vs. 82.7+1.3
mmHg, P< 0.01). Females had higher resting MAP compared to males at baseline (81.0+1.4
vs. 75.4%+1.2 mmHg respectively, P=0.055) and following IH (88.3+1.8 vs. 78.1+£1.3 mmHg
respectively, P< 0.01). Additionally, females had a larger increase in resting MAP following
IH compared to males (sex-by-time interaction: P=0.02). Following IH, PCAv (-1.6+0.7
cm/s), MCAcvc (-0.057£0.018 mmHg/cm/s), and PCAcvc (-0.046+£0.010 mmHg/cm/s) were
reduced (all P< 0.05) while MCAv was unchanged. Additionally, PCAv, MCAcvc and PCAcvc did
not differ between sex. The absolute peak PCAv or MCAv response to visual stimulation were
not altered by IH. The percent relative PCAv and MCAv response during visual stimulation
were similar following IH, however, there were significant increases in the percent relative
response for PCAcvc (+4.5+1.5%, P< 0.01) and MCAcvc (+4.1+£1.2%, P< 0.01) which did
not differ between sex (P=0.3 and P=0.4, respectively). Time-matched controls showed no
difference in MAP or NVC responses following 40-minutes of room air breathing.
Conclusions: Our data show in young healthy humans, (1) NVC is improved following acute
IH, (2) NVC is similar between sexes before and following acute IH and (3) MAP responses
to acute IH differ between sexes.

Acknowledgements: HSFC, NSERC, MSFHR
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Introduction: Obstructive sleep apnea (OSA) has a component of oxidative stress
characterized by chronic intermittent hypoxia (CIH), with a pathogenesis similar to
ischemia/reperfusion injuries. Mitochondrial impairment resulting from hypoxia is eliminated
by mitophagy to avoid cell apoptosis. Disturbances of mitophagy induced by CIH in
cardiomyocytes resulted in cell apoptosis and could be improved by adiponectin (Ad).
Dysfunction of the genioglossus muscle is important in the pathogenesis of OSA. However,
there have been no reports regarding either the effect of CIH or Ad on genioglossal
mitophagy. Therefore, this project was designed to explore the differential effects of CIH and
Ad on mitophagy in the genioglossus.

Materials and methods: 150 male SD rats were randomly divided into 3 groups (normal
control (NC), CIH, and CIH+Ad groups), with 50 rats in each group observed for 5 weeks. At
the end of every week, 10 rats from each group were evaluated for comparison of serum Ad
levels, contractile function of the genioglossus, mitochondrial structure and function, and
mitophagy and cell apoptosis in the genioglossus. Statistical analyses were performed using
SPSS; differences among groups were compared using a one-way analysis of variance
(ANOVA).

Results: 1) The CIH group was significantly different from the NC group as follows: During
the first three weeks it was observed that serum Ad levels decreased; however, all of the
reactive oxygen species (ROS), relative protein and mRNA of mitophagy, autophagy
biomarker LC3-II, and autophagosomes increased, while during the last two weeks all
parameters decreased. Specifically, serum Ad levels (meanxSD) for the NC group:
2184.05+55.38(baseline), 2187.95+30.11(Wk1), 2193.00+42.23(Wk?2),
2196.08+39.56(Wk3), 2183.94+35.85(Wk4) and 2182.88+33.24(Wk5); the CIH group:
2197.14+43.33(Baseline), 1985.72+28.24(Wk1), 1810.78+46.67(Wk2),
1629.78+55.99(Wk3), 1425.27+62.04(Wk4) and 1226.97+£79.79(WKk5); the CIH+Ad group:
2196.91+47.02(Baseline), 2112.75+74.29(Wk1), 2038.39+26.25(Wk2),
1958.56+86.98(Wk3), 1849.91+89.28(Wk4) and 1794.06+90.57(WKk5). All of the
differences were significant (P value< 0.01) in the 3 groups in the end of every week.
Compared to CIH group, all parameters were partially improved in CIH+Ad group in the last
two weeks, but still less than NC group. 2) There were no differences among the 3 groups in
mitochondrial structure by electron microscope, mitochondrial function-associated mRNA,
the activity of mitochondrial enzymes and content of ATP in genioglossus during the first
three weeks. Also, no change in apoptosis was observed through testing Caspase-9,
Caspase-12, Caspase-3 and scanning apoptotic cells at the same time. Additionally,
genioglossus contractile properties did not show significant differences. However, damaged
mitochondrial structures were growing during the last two weeks; mitochondrial function-
associated mRNA, the activity of mitochondrial enzymes and content of ATP in genioglossus
were lessening in the CIH group compared to NC group. Exacerbation of apoptosis and
dysfunction of genioglossus contractile properties were also detected in the last two weeks.
Meanwhile, it was observed that all of the damage was partially alleviated in the CIH+Ad
group, but still more than the NC group.

Conclusions: Disturbances of genioglossus mitophagy could be related to damaged
mitochondrial structure, impaired mitochondrial function, and decreased genioglossus
contractile properties in rats induced by CIH. The damage could be alleviated by
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supplementation of exogenous Ad via increasing mitophagy.
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Introduction: Many children, adolescents, and adults do not sleep a sufficient number of
hours per night, which may have negative effects on health. Although there has been a
considerable amount of research conducted on the individual, social, and environmental
determinants of sleep, there is a dearth of knowledge on geographic variation in sleep
duration and quality, and about the effect of geographic location or 'place' on sleep, and how
contextual factors may contribute to these geographic differences. The objective of this
study was to assess if there is geographic variation in short sleep duration and sleep quality
across communities, while controlling for individual demographics, socio-economic, and
health factors.

Materials and methods: Data from the 2015, 2016, and 2017 cycles of the Canadian
Community Health Survey were used in this cross-sectional study. In total, the sample
consisted of 68,624 individuals (12 years and older) from six provinces (Quebec, Ontario,
Manitoba, Saskatchewan, Alberta, and British Columbia), representing 93.04% of all
Canadians.To assess the magnitude of geographic variation in self-reported short sleep and
three binary indicators of quality of sleep (i.e., difficulty initiating and maintaining sleep,
daytime sleepiness, and finding sleep refreshing), multi-level modeling techniques were
used. Forward Sortation Areas (FSAs) were used as a proxy measure for a community. In
the multi-level analysis, 1,214 unique FSAs were used. On average, there were 56.53 CCHS
respondents per FSA with a median equal to 38.00 respondents.

Results: Overall, 45.38% of respondents engaged in short sleep, 47.27% had difficulty
initiating and maintaining sleep, 29.44% had daytime sleepiness, and 60.76% found their
sleep refreshing.Between community differences accounted for 4-6% of variation in sleep
duration and sleep quality. After controlling for study demographics, socio-economic, and
health factors, all variances remain statistically significant and did not have a substantial
effect on the variance in the adjusted models. Self-reported general health and mental
health had the strongest and most consistent effect on all sleep outcomes. Of particular
note, those with poor overall health had 1.97 times greater difficulty initiating and
maintaining sleep (95% CI 1.86 to 2.09), and those with poor mental health had 2.60
greater odds of difficulty initiating and maintaining sleep (95% CI 2.41 to 2.80).
Conclusions: The findings suggest that there is variability in short sleep duration and sleep
quality in Canada and that this variation cannot be accounted by compositional effects
related to differential distribution of demographic and socio-economic characteristics across
communities. The presence of geographic variation, although not as pronounced as the
variation across individuals, suggests that some community factors may play a role and
warrant further investigation. Assessing how sleep varies across geographic areas can
provide valuable information that can help target future health unit programs, services and
strategies.
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Introduction: The heterogeneity of the clinical presentation of ASD with the increase in the
prevalence and the complexity of the central symptoms, have motivated clinicians and
researchers to investigate this disorder, which presents a challenge for translational science
(Williams2014).

The measures of functional connectivity have become relevant in the study of ASD, in recent
years, because differences in anatomical, functional and effective connectivity have been
found consistently among people with high risk of ASD, people with ASD and controls.
However, there is still no consensus regarding the significance of these differences in and
their relation to the clinical presentation of ASD (Schwartz,2016).

We studied the connectivity during Mu rhythm due to the relationship that this sensorimotor
rhythm has with the mirror neuron system (Pineda2005, Pineda2009, Arnstein2011).
Materials and methods: Participants: 15 children (male) with Diagnosis of mild to
moderate ASD, and 15 controls.

Materials: Polysomnograph Cadwell brand, Brainstorm Software for EEG Analysis (Tadell,
2011).

Procedure: The polysomnographic records consisted of two nights. The first night of
habituation, in which respiratory variables were recorded. The second night, the raw EEG
was acquired from F3, F4, C3, C4, T3, T4, P3, P4, O1 and 02, with an average reference; at
a sampling frequency of 400. Electrooculogram with two electrodes per eye, chin
electromyogram, and bilateral tibial electromyogram.

The polysomnographic records were rated according to the rules of the AASM. Records were
included in the study if they had at least 3 minutes of wakefulness at rest and that had at
least three epochs (of 5 seconds) with Mu rhythm in wakefulness and REM sleep,
respectively.

The recorded data were separated into 5 seconds epochs, that included Mu activity in
wakefulness and in REM sleep.

The data were analyzed with the Brainstorm Software, to determine the connectivity by
temporal correlations in averaged signals, and comparing subjects and controls.

Results: Autistic participants seem to have less connectivity than controls, during Mu in
REM sleep and awake.
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Introduction and Objectives: Adherence to continuous positive airway pressure (CPAP)
therapy for obstructive sleep apnoea (OSA) is poor in patient with cardiovascular (CV)
disease. We assessed the effectiveness of a motivational interviewing (MI) intervention in
addition to best practice standard care to improve adherence to CPAP therapy in people with
low adherence to CPAP and established CV diseases.

Method: 118 adults (72% male) with established CV disease (secondary prevention or
resistant hypertension or atrial fibrillation )with a new diagnosis of OSA and treated by CPAP
treatment were recruited. Among the total cohort 63%, were considered non adherent (less
than 2 hours of CPAP therapy at one month) . Participants were assigned to MI randomly
and received 4 sessions of a motivational interviewing interventio . The primary outcome
was the difference between the groups in objective CPAP adherence at 1-month, 2-month,
3-month after .

Results: The number of hours of CPAP use per night in the MI group at 3 months was 4.27
hr and was 3.02 hr in the control group (p = .005). This represents 41 % better adherence
in the MI group relative to the control group. No difference were seen at an earlier stage.
Conclusions: MI is an effective intervention that improves CPAP adherence rates compared
to standard care alone in patient with established CV disorders and OSA.
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Introduction: Insufficient sleep in children has been associated with psychological and
behavioral health alterations. In addition, sleep deprivation can lead to lower academic
grades, sleepiness and moodiness. Mexico is one of several Latin-American countries were a
double-shift school system (Morning Shift: a group of students attend at morning and leave
at mid-day; Afternoon Shift: a group of students attend at mid-day and leave in the
evening) are implemented in public schools. Furthermore, there is scarce information
regarding sleep habits in elementary school children in Mexico, therefore, the main objective
was to determine the differences between sleep habits and circadian preference in
elementary school children attending a double-shift school system.

Materials and methods: The sample consisted of 400 elementary public school children in
Reynosa, northeastern Mexico (183 girls and 217 boys; mean £ SD: 10.77 + 0.70 years old,
age range 10-12 years) attending a double-shift school system: 200 from the morning shift
(MS, 82 girls and 118 boys) on a schedule from 07:30 to 12:30 and 200 in the afternoon
shift (AS, 101 girls and 99 boys) on a schedule from 13:00 to 18:00. Students completed a
sleep habits survey and the MESC as a measure of morningness-eveningness.

Results: No sex differences were found, on the other hand, those attending morning shift,
on weekdays woke up earlier (MS: 06:07 £+ 00:39; AS: 08:30 £ 01:49, p <.001, np? =
0.24) and had shorter sleep duration (MS: 8:06 + 2:12; AS: 10:05 + 1:47, p <.001, np? =
0.08), but on weekends, went to bed later (MS: 23:35 £ 02:11; AS: 23:18 £ 02:35, p <
.001, np? = 0.02) and had more social jetlag (MS: 02:25 + 01:56; AS: 01:00 = 01:45, p <
.001, np? = 0.10) than afternoon shift students. In regards with morningness-eveningness,
MS had a total of 8 evening-type, 62 intermediate and 130 morning-type and in the AS, it
had a total of 18 evening-type, 88 intermediate and 94 morning-type. Furthermore, on
weekdays and weekends evening-types went to bed later (EV: 22:49 £+ 01:59; MA: 21:55 +
01:50, p < .01, np? = 0.02; EV: 00:10 #+ 02:53; MA: 22:59 + 02:20, p <.001, np? = 0.05,
respectively ) and on weekends woke up later (EV: 10:29 £ 01:51; MA: 09:08 + 02:05, p <
.001, np? = 0.04) and had more social jetlag (EV: 01:52 + 02:37; MA: 01:36 £ 01:58, p <
.01, np? = 0.02) than morning-types. No significant interaction effects were found.
Conclusions: Elementary school children who attended classes in the morning shift were
not that sleep deprived. However, afternoon shift school children have a more optimal sleep
duration. With respect to their circadian preference, evening-type tend to follow the
expected direction, however, regardless of their chronotype, elementary school children
were not sleep deprived, .

Acknowledgements: I would like to thank the financial support of Writing Lab, TeclLabs,
Tecnologico de Monterrey, Mexico, in the production of this work.
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Introduction: Chronotype is an individual difference trait that remains rather stable across
shorter time spans. However, during lifespan development, people are on average early
chronotypes during child age, turn towards eveningness in puberty, and slowly turn back to
morningness again, and in old age most people are morning oriented again. Furthermore,
there is scarce information regarding morningness-eveningness with and adult sample in
Mexico, therefore, the main objective was to determine the differences between
morningness-eveningness and sleep habits in younger and older adults.

Materials and methods: The sample consisted of 510 Mexicans, aged 18-77 years (mean
+ SD: 27.79 £ 10.24) of which 228 (44.7%) were female and 282 (55.3%) male. Divided
into 327 young adults (YA, 144 female and 183 male) between 18 and 30 years (21.36 +
3.04) and 183 older adults (OA, 84 female and 99 male) between 31 and 77 years (40.38 +
9.85). The samples were recruited from several cities from Mexico via an online procedure.
Both young students and adult workers completed the rMEQ and a sleep habits survey.
Results: No sex differences were found, on the other hand, young adults, on weekdays
went to bed later (YA: 23:58 + 00:55; OA: 23:06 + 00:54, p < .001, np? = 0.07) and had
shorter sleep duration (YA: 6:49 £ 0:45; OA: 07:33 £ 0:57, p <.001, np? = 0.08), and on
weekends, went to bed later (YA: 01:43 £ 01:23; OA: 00:41 + 01:29, p <.001, np? = 0.05),
woke up later (YA: 09:58 + 01:28; OA: 08:47 + 01:35, p <.001, np? = 0.06), and had more
social jetlag (YA: 02:28 £ 01:09; OA: 01:51 £ 01:13, p <.001, np?2 = 0.02) than older
adults. In regards with morningness-eveningness, for YA had a total of 212 evening-type, 81
intermediate and 34 morning-type and OA, it had a total of 65 evening-type, 84
intermediate and 34 morning-type. Furthermore, on weekdays and weekends evening-types
went to bed later (EV: 00:10 = 00:54; MA: 22:47 £+ 00:35, p < .001, np?2 = 0.31; EV: 02:14
+ 01:09; MA: 23:40 £+ 00:57, p < .001, np? = 0.44, respectively) and woke up later (EV:
06:54 £ 00:52; MA: 06:29 + 00:37, p <.001, np? = 0.06; EV: 10:28 £ 01:17; MA: 07:54 =
01:05, p <.001, np? = 0.42, respectively) and during weekdays had a shorter time in bed
(EV: 6:44 = 00:50; MA: 7:41 £ 00:46, p < .001, np2 = 0.17) and had more social jetlag
(EV: 02:49 £ 01:03; MA: 01:08 = 00:59, p <.001, np? = 0.28) than morning-types. No
significant interaction effects were found.

Conclusions: Young adults are more sleep deprived than older adults during weekdays.
With respect to their circadian preference, evening-type tend to follow the expected
direction, and also evening-types tend to be more sleep deprived during weekdays than
morning-types.

Acknowledgements: I would like to thank the financial support of Writing Lab, TeclLabs,
Tecnologico de Monterrey, Mexico, in the production of this work.

147



Behavior, Cognition and Dreaming

Board #051 : Poster session 3

NEURAL ACTIVATION OF PUTATIVE SLEEP-WAKE AFFECTING AND
RELAXING PROMOTING ODORS

G. Badre!, M. Wloszczynski?, I. Croy?

lUniv of Gothenburg - SDS kliniken, Gothenburg, Sweden, 2Dept of Psychotherapy and
Psychosomatic Medicine, Medical Faculty, Technical University of Dresden, Dresden,
Germany

Introduction: Odors have been shown to influence human mood and behavior. The aim of
this study was to investigate the neural processing of fragrances reported to have relaxing
impact.

Materials and methods: In this study we investigated the neural processing of two
different complex fragrances, labeled B (Peppermint, Rosemary, Lavender) and C
(Eucalyptus, Lemon, Peppermint, Basil) supposed to have relaxing, mood-enhancing and/or
vigilance-increasing properties. Both odors were compared to phenethyl alcohol (PEA) in an
fMRI paradigm with 23 healthy normosmic subjects (11 female). Karolinska Sleepiness Scale
(KSS) was used as a vigilance measure and correlated moderately with subject s amount of
sleep (-.355, p = .048, one-sided).

During six fMRI sessions, all three odors were presented via olfactometer in a block design in
bouts of 10 seconds interleaved with 18 seconds of odorless control air.

Results: In-session ratings revealed that odors B and C were more intense and less
pleasant than the control odor (both at p < 0.001). While odor B was perceived as "neutral",
odor C was perceived rather pleasant than neutral and the control was perceived as
pleasant.

Both B and C resulted in a higher neural activation than the control odor. Compared to each
other, odor B was related to enhanced activation in the amygdala, anterior cingulate cortex,
inferior temporal cortex and fusiform cortex.

When presented to odor B, participants' sleepiness correlated to BOLD signals in the left and
right middle frontal gyrus. When presented to odor C, sleepiness correlated to an activation
in the left hippocampus while wakefulness was related to more activation in the middle
orbital gyrus.

Conclusions: The results indicate that odors B and C influence areas associated with
executive functioning (middle frontal and orbital gyrus) and memory (hippocampus),
depending on participant “s sleepiness. If their impact is confirmed, mixture of adequate
fragrances may be an interesting complement to traditional pharmacotherapy.
Acknowledgements: The study was founded by ThisWorks
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Introduction: The incidence of postpartum depression (PPD) in mothers has been well-
studied. There has been less focus on the incidence of PPD in fathers. Many studies also
show an association between disrupted infant sleep, reported by parents, and maternal PPD.
No studies to date have objectively recorded sleep and demonstrated a relationship to PPD
in fathers. The Nanit camera system uses computer vision algorithms to analyze real time
video sleep recordings and parental interventions. It is a valid and reliable automated
system. This pilot study was designed to examine correlations between infant sleep, parental
interventions and PPD in males.

Methods: 284 U.S. men (of 1,121 surveyed) with babies aged 3-6 months, all with female
partners, were recruited from households using the Nanit infant sleep system. They
completed the Edinburgh postnatal depression scale (EPDS), validated in men, and
demographic questions. Their demographics and EPDS scores were compared to the video
sleep metrics (total nighttime sleep, sleep onset, sleep efficiency, bedtime and wake up
time) and parent interventions over two weeks.

Results: The average number of parental interventions per night for fathers with an EPDS
score < 6 was 1.98 (low EPDS group, n=161), the number of interventions for fathers with a
score >10 was 3.0 (high EPDS group, n=41), and the number of interventions for fathers
with an EPDS score >14 (very high EPDS group, n=11) was 4.4. The average total nighttime
sleep of infants of fathers in the low EPDS group was 9.2 hours per night versus 9.1 hours in
the high EPDS group and 9.0 hours in the very high EPDS group. These differences were
non-significant. Similar trends were seen in bedtimes between groups, with the average
bedtime for the low EPDS group being 7:50pm, 8:16pm for the high EPDS group and
8:34pm in the very high EPDS group. Average sleep onset times were 6.05 minutes, 4.87
minutes and 3.41 minutes, and average sleep efficiencies were 87%, 87% and 88% for the
three groups respectively. There were no significant differences for any of the video-
recorded sleep metrics, likely because of small group sizes.

Conclusions: The number of parental interventions were related to the EPDS scores.
Couples, where the father had a low EPDS score, were half as likely to visit their infants at
night than those with a very high EPDS score, suggesting that infant sleep interventions are
related to the occurrence of postpartum depression in fathers. This is the first study to show
objective video sleep and parent intervention data in relation to male postpartum
depression. Limitations of the study were: small group sizes and interventions that were
carried out by both mothers and fathers. Nevertheless, the larger number of interventions
indicates that sleep disruption is associated with depression. Future studies should focus on
sleep and mother-father-baby interactions to more fully understand the impact of male PPD.
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THE INCIDENCE OF MALE POSTPARTUM DEPRESSION IS RELATED TO
INCOME AND AGE IN A SAMPLE OF AMERICAN FATHERS

N. Barnett!, A. Glazer!, T. Ivry?!, Y. Lukac!, T. Anders?
INanit, New York, ?Brown University, Providence, United States

Introduction: There have been several studies showing evidence of male postpartum
depression (PPD). Nanit has developed a camera system that uses computer vision to
analyze infant sleep and the parental interventions that occur during the night. We are
trying to understand if there is a need to help support new fathers in their transition to
fatherhood through an app-based system of support. This study was designed to understand
and highlight the incidence of PPD in new fathers in the United States.

Methods: 289 American men (of 1,121 requested) with babies aged 3-6 months, who all
had female partners, were recruited from a group of households using the Nanit infant
camera and sleep system. They completed the Edinburgh postnatal depression scale (EPDS)
and demographic questions. Their demographics were compared to their EPDS scores.
Results: The respondents were 75% White, 9.3% Asian, 3.1% African American (12.5%
Other). The percentage of respondents who described their place of residence as urban was
39.8%, suburban 53.6% and rural 6.6%. Ninety percent of respondents had a four year
college degree or higher and 79.9% earned over $100,000 per year. The mean EPDS score
for all respondents was 4.98. 14.5% (42/289) of respondents had an EPDS score of >10,
indicating the likelihood of moderate to severe depression and 11/289 (3.8%) had an EPDS
score of >14, indicating severe depression. The average EPDS score decreased steadily as
income increased, with the average EPDS score for men who earned $25,000-$50,000 per
year being 6.83 and the average EPDS score for men earning over $200,000 per year being
4.18 (Cohen's f=0.21). Fathers who were aged 45-54 had an average EPDS score of 3.0
which was significantly lower (p=0.04) than the average EPDS score of fathers aged 25-34
which was 5.3. There was no significant effect of place of residence, ethnicity or number of
children on EPDS score.

Conclusions: This study revealed a relatively high rate of PPD in this selective upper middle
class Caucasian group of fathers and a significant inverse relationship between income and
EPDS score. EPDS scores also were significantly higher in younger fathers compared to older
fathers. Future studies should include a larger and more diverse sample. One limitation of
the study was that a male-specific depression scale was not administered. Men often exhibit
symptoms of depression differently than women and whilst the EPDS is a validated tool for
use in men, a logical next study would include depression scales that are designed for men.
However, the study reinforces the premise that there are opportunities to help support
fathers during the postpartum period.
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THREE CONSECUTIVE NIGHTS OF RESTRICTED SLEEP: EFFECTS OF
MORNING CAFFEINE CONSUMPTION ON MOOD, REACTION TIME AND
SIMULATED DRIVING PERFORMANCE

K. Bartrim, B. McCarthy, D. McCartney, B. Desbrow, C. Irwin
School of Allied Health Sciences, Griffith University, Gold Coast, Australia

Introduction: Sleep is a fundamental biological requirement, essential for optimal health.
Individuals unable to achieve adequate amounts of sleep may experience a range of
negative behavioural and psychological consequences (e.g. increased daytime sleepiness,
altered mood, reduced cognitive performance, driving impairment). Caffeinated products are
often consumed as a popular countermeasure to reduce sleepiness, enhance mood, and
improve cognitive functioning. However, the efficacy of caffeine to exert these effects after
consecutive nights of restricted sleep is poorly understood, particularly in relation to
performance on complex applied tasks (e.g. driving a motor vehicle). Therefore, the aim of
this study was to investigate the effects of three consecutive nights of restricted sleep on
subjective ratings of mood, cognitive function, and simulated driving performance and
assess the ability of a morning dose of caffeine to attenuate any effects associated with
sleep restriction.

Materials and Methods: Twenty healthy habitual caffeine consumers (11 females; age:
23.3+5.7 y; BMI: 22.3+3.5 kg-m~2; caffeine intake: 204+89 mg-day!; Mean+SD) who had
normal sleeping patterns (=8 h sleep/night) participated in this double-blind, placebo-
controlled, randomised study. Following one night of normal sleep (Day 0: =8 h time in bed
(TIB)), participants underwent three consecutive nights of restricted sleep (Day 1, 2, 3: 5 h
TIB). Participants received caffeine (200 mg; n=10) or placebo (n=10) capsules, together
with a decaffeinated coffee and standardised breakfast each morning. All participants
received caffeine (100 mg) capsules to consume in the afternoon of each trial day. On Day
0, 1 and 3, participants completed visual analog scales to measure subjective ratings of
alertness, concentration and tiredness, before and 1 h after capsule administration.
Cognitive function was examined 1 h after capsule administration using a computerised
Choice Reaction Time (CRT) task. Response speed and accuracy were the outcome variables.
Analysis of response speed was conducted using both traditional central tendency measures
(comparing mean and variance) and ex-Gaussian distributional analysis. Driving
performance was assessed using a 30 min simulated driving task. Lateral (standard
deviation of lane position [SDLP] and total number of line crossings [LC]) and longitudinal
(standard deviation of speed [SDSP]) measures of vehicular control were the outcome
variables.

Results: Alertness and concentration significantly decreased, and tiredness increased across
the three days of sleep restriction (all p's< 0.001). Caffeine only marginally alleviated these
effects. No differences were observed between treatments or across trial days for response
speed and accuracy on the CRT task, irrespective of the analytical approach employed.
Likewise, no significant differences were observed between groups or across trial days for
lateral (SDLP, LC) and longitudinal (SDSP) measures of simulated driving performance.
Conclusion: Overall, results from this study indicate that three consecutive days of sleep
restriction may influence subjective ratings of alertness, concentration and tiredness, but
does not appear to impact CRT or simulated driving performance. Caffeine may alleviate
some of the negative subjective effects imposed by restricted sleep, but the efficacy of
caffeine to attenuate performance changes in cognitive function and driving performance
were unable to be observed in this study.
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MULTI-LEVEL INTERVENTIONS TO PROMOTE HEALTHY SLEEP IN
PRESCHOOL CHILDREN ATTENDING HEAD START: A COMPREHENSIVE &
FEDERALLY FUNDED EARLY CHILDHOOD EDUCATION PROGRAM

A. Collins-Anderson, MPH?!, K. Carrera?, K. Shulman3, M.E. Ramos, MS?, A. Raftery, MA%, C.
Wang?®, C. Teutsch, MD>, A. Herman, PhD>, K. Bonuck, PhD!?

'Albert Einstein College of Medicine, Bronx, 2Manhattan College, Riverdale, 3Yale University,
New Haven, “Sweet Dreamzzz, Livonia, *Health Care Institute at University of California, Los
Angeles, United States

Introduction: Inadequate or poor-quality sleep in early childhood impairs social-emotional
and cognitive function and increases obesity risk. Short sleep duration and behavioral sleep
problems (BSPs) occur in 20%-50% of preschool-aged children (3-5 years). The United
States” Head Start early childhood education (ECE) program serves approximately 1 million
vulnerable children annually. Head Start's approach to school readiness integrates child and
family well-being, including health promotion, screening, and referral. We conducted a
stepped-wedge cluster randomized controlled trial (RCT) in Head Start to test multi-
component interventions' effects upon child sleep duration and difficulties, and parent
knowledge and behaviors. Per trial design, outcomes data were collected at baseline,
pre/post a randomly assigned early vs. later intervention roll-out during the 2018-2019
school year, and 1-year later. We present available valid baseline data for the Head Start
Agencies (n=7) and their sites (n=23).

Materials and methods: We recruited English and Spanish speaking parents of 3-year-
olds. Guided by the social-ecological model, interventions engaged and promoted sleep
health for staff, parents, and children. The first intervention was the Early Childhood Sleep
Education Program (ECSEP) trainings for parents and children created by Sweet Dreamzzz,
Inc., followed by the Sleep Health Flipchart, which was delivered to families 1-on-1. Lastly,
the agencies shared a seven-minute video across various platforms. The trial s primary
outcome measure is a 7-day sleep log, completed by parents for the index child. Secondary
outcomes include the Tayside Children s Sleep Habits Questionnaire (TCSQ) and Parent
Knowledge/Attitude/Self-Efficacy/Beliefs (KASB). The Health Care Institute at the Anderson
School of Management at UCLA provided a health literacy implementation platform and the
Sleep Disorders Center at the University of Michigan provided sleep medicine expertise.
Results: Most children met National Sleep Foundation (NSF) guidelines: 267/340 (79%)
children reportedly slept > 10 hours on weeknights. Higher mean KASB scores were
associated with bedtimes >8pm vs. < 8pm (116.8 [sd= 9.8] vs. 111.2 [sd= 12.6], p=.01)
but not with bedtimes >9pm vs. < 9pm (112.3 [sd=13.2] vs. 111.4 [sd= 11.0], p=0.49).
TCSQ (+) scores indicating problems falling/staying asleep were reported by 347/515
(67%)—though just 60/347 of such parents (17%) agreed that their child “has sleeping
difficulties.” Mean KASB scores were lower for parents reporting TCSQ (+) vs. TCSQ (-)
sleep problem scores (110.5 [sd=12.6] vs. 115.3 [sd= 12.9], p=.00). Bedtimes before v.
after 8pm, and before v after 9pm were both significantly associated with TCSQ (+) scores
(p=.04 and p=.00), respectively).

Conclusions: The high rate of sleep problems and late bedtimes in preschoolers—despite
many children meeting NSF guidelines- suggests the need for meaningful sleep education in
ECE programs. Interventions aimed at increasing parent KASB may reduce child sleep
problems and potentially lead to earlier bedtimes. Future analysis of longitudinal data will
assess the effects of low health literacy strategies and materials for preschool-aged children
and their families.

Acknowledgements: Agri-Business Child Development, Cattaraugus & Wyoming Counties
Project Head Start; Committee for Early Childhood Development D.C.C. Inc., East Harlem
Council for Human Services, Inc., Family Services of Westchester, Kingsbridge Heights
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DOES COGNITIVE RESERVE IMPACT THE RELATIONSHIP BETWEEN SLEEP
DISTURBANCE AND COGNITIVE PERFORMANCE: A META-ANALYSIS

Y. Gonella, M. Pushpanathan, C. McKenzie, M. Weinborn, R. Bucks
School of Psychological Science, The University of Western Australia, Crawley, Australia

Introduction: Studies investigating the relationship between poor sleep and cognition in
older adults have found mixed results, raising questions regarding the nature of the
relationship in this population. The present study reviews the literature regarding a
promising potential moderator that may explain this variability - specifically cognitive
reserve.

Cognitive reserve refers to pre-existing and compensatory neural networks involved in
cognition. Cognitive reserve theory proposes that having more efficient and flexible neural
networks enables individuals to cope better with neuropathology. Cognitive reserve
moderates the relationship between other forms of neuropathology (e.g., dementia-related
brain changes) and cognitive performance, and may also change the expression of cognitive
changes related to poor sleep

Materials and methods: A systematic literature search was conducted of published and
unpublished studies, resulting in 8 papers that met inclusion criteria. Weighted random
effects meta-analysis was used to synthesise data and calculate effect sizes. Data were
meta-analysed in four cognitive domains: processing speed, executive function (EF),
attention, and memory.

Results: Preliminary analysis revealed that cognitive reserve (CR) was a significant
moderator of the effect of poor sleep on EF: Individuals with high CR who slept poorly were
significantly less impaired on EF tasks than individuals with low CR who slept poorly. Both
high and low CR groups were equally affected by poor sleep on memory and processing
speed tasks. We found no main effects, nor interactions for the effects of sleep disturbance
on attention.

Conclusions: The relationship between disturbed sleep and cognitive outcomes is complex
and cognitive reserve is one of several important individual differences that are increasingly
accounted for in the literature. Executive function tasks may be more sensitive to sleep
disturbance and individuals with lower cognitive reserve are likely to be differentially
affected on these tasks. Acknowledgements:
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NAP AND COGNITION IN KOREAN ADULTS: A POPULATION-BASED STUDY
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Introduction: The relationship between nap and cognition is not well-established. Prior
research reported the positive and negative effect of nap on cognition. The purpose of this
study is to investigate the relationship between nap and cognitive function in Korean adult
population.

Materials and methods: A population-based nationwide cross-sectional survey was
performed in 2018. A two-stage stratified random sample of Koreans aged 19 years or more
were selected and evaluated by trained interviewer using questionnaires. Cognitive function
was assessed with the Mail-In Cognitive Function Screening Instrument (MCFSI). The sleep
habits on weekdays and weekends including night sleep and napping, subjective sleep
requirements and accumulated sleep debt were assessed with the questionnaire. Sleep
quality, daytime sleepiness, insomnia, and depression were assessed with the Pittsburg
Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), Insomnia Severity Index (ISI),
and Patient Health Questionnare-9 (PHQ-9), respectively. Multiple linear regression was
applied to estimate independent association of factors with cognition.

Results: Among 2501 participants, excluding one due to incomplete response, a total of
2500 participants were included in the analysis. MCFSI score was 2.65+3.23 and nap was
reported in 726 (29%) participants (nappers). Mean MCFSI score was higher in the nappers
(3.44+3.61) compared with non-nappers (2.33+3.00, p< 0.001). In the multiple linear
regression analysis, when compared with more than 12 years of education, 6 to 9 years of
education (f=0.655, p=0.005) and less than 6 years of education (B=0.924, p=0.001) were
significant independent positive contributing factor for MCFSI score. Dyslipidemia (=0.710,
p=0.001), PHQ-9 score (f=0.144, p< 0.001), ISI score (B=0.115, p< 0.001), ESS score
(B=0.099, p< 0.001), PSQI score (B=0.072, p=0.022), and age (B=0.060, p< 0.001) were
also significant independent positive contributing factor for MCFSI score. Nap and sleep
duration were not significantly associated with MCFSI when adjusted for covariates.
Conclusions: Older age, lower level of education, depressive mood, insomnia, daytime
sleepiness, and poor sleep quality were independently associated with worse cognitive
function. Although nap and shorter sleep duration were associated with worse cognitive
function in univariate analysis, results of multivariate analysis suggest that these association
might be secondary to other factors.
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ASSOCIATION OF SNORING CAUSED BY ADENOID HYPERPLASIA WITH
BEHAVIOURAL DISTURBANCES IN SCHOOL CHILDREN

B. Choudhury, A.K. Verma
Otorhinolaryngology, All India Institute of Medical Sciences, Jodhpur, India

Introduction: Snoring among children due to adenoid hyperplasia may be associated with
behavioural changes due to the resultant sleep disturbance. To assess this, the Rutter
Children Behavioural questionnaire - the RCBQ (originally developed for screening emotional
and behavioural disorders by teachers) was utilised to determine behavioural changes in
school going children (age=4-15 years) with snoring.

Materials and methods: 32 children (4-15 years) were subjected to a modified RCBQ, of
whom the first group of 11 were diagnosed snorers with adenoid hypertrophy and the
second group of 21 were asymptomatic school going children. This RCBQ was used to assess
and detect the presence of any behavioural changes in the children in both the groups. The
original RCBQ, as described by Rutter in 1967 contained 26 questions of which only 18
guestions were relatable and relevant to the local region and were utilised. The RCBQ 's
original ordinal scale of scoring from 0 to 2 was used leading to a total score for each
participant to be a minimum of zero and maximum of 36.

Results: The median (IQR) age of the children in snoring group (n= 11) was 8.0 (11.0) and
the median (IQR) age of the children in non-snoring group (n= 21) of children was 8.0
(5.0). Though there was no statistically significant difference in the age of both the groups
(p value = 0.938, Mann Whitney U test), we found a statistically significant difference in
total score of the modified RCBQ between the snoring and non-snoring group of children (p
value = < 0.001, Mann Whitney U test).

Conclusions: This study shows that in children with snoring due to adenoid hypertrophy
there exists a significant increase in behavioural effects such as restlessness, irritability,
thumb sucking, disobedience and a lack of concentration. These behavioural effects may be
detrimental to the child's development and thus may be considered as an indication for early
surgical management of snoring and open mouth breathing in children with adenoid
hyperplasia.

Acknowledgements: 1. Michael Rutter, Institute of Psychiatry, Maudsley Hospital, London
- 1967
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INFLUENCE OF ETHNICITY AND SOCIAL STATUS ON STRESS AND SLEEP

F. Corona, Mednick Sleep and Cognition Lab
University of California, Irvine, Irvine, United States

Introduction: Sleep has been shown to facilitate the emotional processing of life eventsi,
and disruptions to sleep can impair emotional processing (REF). Stress is one factor known
to negatively impact physiological and self-reported sleep quality. Self-reported stress levels
due to discrimination have been shown to significantly differ among ethnicities, with
Caucasian Americans reporting lower stress levels compared to Asian Americans, Latino
Americans, and African Americans. Furthermore, sleep quality differs across ethnicities, in
particular ethnic minorities, and those with self-reported lower socioeconomic status,
reporting lower sleep quality.

The aim of this analysis was to explore the influence of ethnicity, social interaction, and
perceived social status on stress and sleep.

Materials and methods: Survey data was collected as part of a questionnaire administered
to 945 college-age participants (Asian= 461, Latino= 359, White= 125) prior to their
participation in research studies. Stress and sleep were measured using the Perceived Stress
Scale (PSS) and the Pittsburgh Sleep Quality Index (PSQI), Social contact and subjective
social status were measured using the Social Ties Scale (STS) and the MacArthur Scale of
Subjective Social Status (MSS).

Results: Subjects identifying as Asians reported higher stress levels and worse sleep quality
compared to those identifying as Latino or White. PSQI was significantly predicted by PSS
(p< 0.001) and Ethnicity (p=0.029328). PSS was significantly predicted by PSQI (p<
0.001), Ethnicity(p= 0.00022), and MSS (p= 0.00290). An interaction of Ethnicity and PSQI
(LatinoxSleep, AsianxSleep, and WhitexSleep) also predicted PSS.

Conclusions: Ethnicity and perceived social status are predictors of sleep and stress. These
results contribute to the literature on the influence of sociocultural factors on stress and
sleep.

157



Behavior, Cognition and Dreaming

Board #044 : Poster session 1

EFFECTS OF SLEEP DEPRIVATION ON FUNCTIONAL CONNECTIVITY DURING
A PSYCHOMOTOR VIGILANCE TASK
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Objectives: Sleep deprivation (SD) is associated with a range of adverse cognitive
outcomes including impaired cognitive functioning and vigilance, resulting in decreased
workplace productivity and increased risk of motor vehicle accidents (1). However, the
mechanisms of brain activity underlying the impact of sleep deprivation on cognition remains
unclear. The default mode network (DMN) consists of brain regions that are activated at rest
and deactivated in response to task (2), and previous studies have reported a reduction in
functional connectivity in the DMN during cognitive tasks after sleep deprivation (3). This
study aims to investigate both the effects of total SD and recovery nap on performance and
functional connectivity during a psychomotor vigilance task.

Methods: 19 healthy young adults (mean age=21.15, 12 females) were scanned using
simultaneous EEG-fMRI (3T GE with high-density EGI system; TR=2.5 seconds) during a
psychomotor vigilance task (PVT) in the following three states: non-SD, total SD, and after a
one-hour recovery nap. Functional MRI data preprocessing (smoothing, registration,
estimation of confounds) was performed using the fmriprep pipeline (4). The volumetric data
was then projected onto the cortical surface space and divided into 100 cortical parcels.
Functional connectivity between these parcels, as well as within & between 7 Functional
Networks (5) was estimated using Pearson correlations. Paired sample t-tests were used to
compare the functional connectivity between the different states and false discovery rate
correction for multiple comparisons was applied (p value threshold< 0.05). Repeated
measures ANOVAs and post-hoc t-tests were used to compare the accuracy and reaction
time at the PVT (6) between the three different states.

Results: When comparing the SD to non-SD state, there was a significant decrease in
accuracy (t=-3.3, p< 0.01) and reaction time (t=3.0, p< 0.01) on the PVT. There were
overall significant increases in connectivity between and within most networks, especially
within the DMN (t=3.9, p< 0.01). After the recovery nap, there was an improvement in both
accuracy (t=3.2, p< 0.01) and reaction time (t=4.6, p< 0.001) indicating recovery in
performance. Moreover, there was an overall decrease in functional connectivity, which was
significant only within the visual network (t=-4.6, p< 0.01).

Conclusions: SD had a negative impact on vigilance performances, which partially
improved after a recovery nap. The overall increase in connectivity between and within the 7
networks suggests less segregation of networks following total SD. However, the overall
decrease in connectivity after a one-hour recovery nap opportunity indicates more
segregation of networks. Future studies will investigate the impact of SD on different
cognitive tasks and connectivity during nap to further improve our understanding of the
neural recovery mechanism of sleep.
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DREAMS OF INDIVIDUALS WITH MILD COGNITIVE IMPAIRMENT:
REFLECTED IN DREAM REPORTS?
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The Bruyere Research Institute, 2School of Psychology, University of Ottawa, 3The Royal's
Institute of Mental Health Research, Ottawa, Canada

Introduction: Previous research has identified a continuity between waking-day thoughts
and dream content, such that dreams often incorporate imagery of waking-day learning.
Some leading theories postulate that cognitive capacity is a fundamental dimension of
dream formation, as demonstrated in studies of dreams in development notably by Foulkes
(1982). However, there is a lack of studies examining how cognitive impairment affects
dreaming. Here, we sought to determine whether mild cognitive impairment (MCI) is
reflected in dreams.

Materials and methods: Data was collected from a sample of healthy older adults (HOA)
and older adults with mild cognitive impairment (MCI) at the Bruyére Research Institute in
Ottawa, Canada. MCI diagnosis was made by a physician. Participants also completed the
California Verbal Learning Task (CVLT). For collection of dreams, participants were given
sleep and dream journals to take home over the course of one month during which they
reported their dreams with specific instruction to complete them by themselves. The journals
also included a day-diary for recording significant waking-day events. Up to two dreams per
participant were analyzed. Dreams were transcribed for analysis of words and characters.
Dream content was analyzed using the Hall & Van de Castle method of content analysis.
Results: Our results indicated no difference in the length of dream reports between the two
groups. Despite this, the complexity of dream reports (i.e. length of words used) was
correlated with performance on the MoCA, such that individuals with poorer cognitive
performance tended to use less complex words to describe their dreams (r = 0.417, n = 50,
p < 0.01). Similarly, a multiple regression analysis revealed that CVLT scores also
significantly predicted the complexity of dream reports, accounting for 30.6% of the
variance in number of characters per word in dream reports (r> = 0.306). We also found no
significant differences between HOA and MCI for any of the Hall & Van de Castle categories.
Conclusions: Our results demonstrate that MCI may be reflected in the way that dreams
are reported by older adults suffering from the initial signs of cognitive decline. Whether this
reflects deficiencies in offline processing, or if participants simply have more difficulty
describing their dreams while awake, is unknown. We found no significant differences among
the Hall & Van de Castle categories of content analysis. This is perhaps not surprising, since
the Hall & Van de Castle method does not include measures of cognitive capacity or dream
themes relating to their impairment (i.e. themes of forgetfulness). Further analyses of the
data sample will be required in order to more directly assess cognitive factors in the dream
reports. Fogel et al. (2018) demonstrated, using a computer-linguistic approach, that
incorporation of task-related imagery in dreams positively correlates with reasoning and
verbal abilities. It will be an important step to determine whether, in the same fashion,
cognitive impairments is reflected in the manner in which waking-day events from the day-
journals were incorporated into dreaming in our sample.
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SLEEP AND EARLY COGNITIVE DEVELOPMENT IN CHILDREN WITH AND
WITHOUT DOWN SYNDROME

A. Joyce!, D. Dimitriou?
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Introduction: In typically developing (TD) children, poor sleep contributes to cognitive
difficulties. Down syndrome (DS) is the most common developmental disorder and is
characterised by mild to moderate cognitive impairment with a particular weakness in
expressive language and relatively good visuospatial skills. Children with DS have severe
sleep problems, particularly sleep-disordered breathing. This study explores, for the first
time, associations between sleep and early cognitive development in pre-schoolers with DS.
Materials and methods: Twenty-two children with DS and 22 TD children aged 2 to < 5
years attended Coventry University with a parent to complete the Mullen Scales of Early
Learning, which assess gross motor, fine motor, visual reception, and expressive and
receptive language skills. They also underwent home cardiorespiratory polygraphy. Parents
completed questionnaires on sleep, language and behaviour.

Results: Children with DS performed less well on each Mullen scale relative to TD children.
Developmental trajectories indicated delayed and slower learning for fine motor, visual
reception and expressive language skills in DS. Receptive language was delayed but showed
a typical trajectory. In TD children, there were clear associations between better sleep and
improved language and behaviour. Findings were mixed for children with DS, likely because
multiple factors in this complex syndrome mask or mediate associations between sleep and
cognitive development.

Conclusions: Receptive language should be recognised as a relative skill in DS that could
aid learning in other areas. We recommend that sleep problems be screened and treated as
even mild disruptions may prompt poorer cognition and behaviour.

Acknowledgements: We are extremely grateful to the children and families who patiently
helped with our research, and to the Down's Syndrome Association and parent groups who
advertised the study. Research expenses were funded by Coventry University and we thank
Benedict Carlin, who assisted with the majority of test sessions whilst completing his BSc
psychology degree.

161



Behavior, Cognition and Dreaming

Board #050 : Poster session 2

THE EFFECT OF 12-HOUR EMT SHIFTS ON MEDICAL STUDENT FATIGUE,
EMPATHY AND BURNOUT

L.A. Fowler, S.M. Ellis
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Introduction: Extensive research has demonstrated that fatigue has a detrimental effect on
cognitive performance. Extended work shifts, shift work, and fatigue have also been shown
to adversely affect mood, leading to increased frustration and a tendency to blame others
for problems. Empathy can also be affected by fatigue, which has been shown to decrease
both emotional and cognitive empathy. Empathy in healthcare workers is a desirable trait,
as it is associated with increased patient recovery rates, increased patient satisfaction, and
decreased use of pain medication following surgeries. However, extended and rotating shifts
may alter empathy in physicians and medical students and ultimately affect patient
outcomes. In addition, fatigue and declining empathy levels are associated with higher levels
of burnout, especially in healthcare workers.

Materials and methods: This study was designed to assess the effect of 12-hour shifts
(both day and night) on empathy in medical students. First and second year medical
students were tested prior to and immediately following a 12-hour Emergency Medical
Technician/Ambulance shift using the Stanford Sleepiness Scale to assess perceived fatigue
and the Toronto Empathy Questionnaire to assess empathy. Results were compared both
within subjects (pre and post) and between subjects (day versus night shifts) to determine if
12-hour shifts and fatigue affected empathy scores. Burnout was assessed using the Maslach
Burnout Inventory following each shift to determine if fatigue, empathy and shift influenced
medical student burnout.

Results: Based upon preliminary results, working a 12-hour night shift produced more
fatigue and more pronounced decreases in empathy than working the 12-hour day shift.
Both shifts resulted in a decrease in empathy scores across the 12-hour period. The effect of
fatigue on burnout depended upon gender and time of shift, with females exhibiting
increased rates of burnout, especially the emotional exhaustion component.

Conclusions: This research may be used to help target fatigue countermeasures for those
working extended and rotating shifts to decrease the likelihood of burnout and declines in
empathy in medical professionals. Future research is addressing how physiological fatigue
relates to burnout and empathy in medical students, physicians, nurses, and emergency
medical technicians.
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COMPARATIVE EFFECTS OF SLEEP DEPRIVATION AND ALCOHOL ON
DRIVING SIMULATOR PERFORMANCE

S. Yee, D. Chee, S.C. Yeo, A.V. Rukmini, J. Gooley
Duke-NUS Medical School, Singapore, Singapore

Introduction: Sleep deprivation and alcohol can have similar deleterious effects on
cognitive performance. However, there are strong individual differences in performance
during exposure to sleep deprivation or alcohol. Our first objective was to assess the dose-
equivalent effects of extended wakefulness and breath-alcohol concentration (BrAC) on
driving simulator performance. Our second objective was to assess whether individual
differences in driving performance were reproducible across exposures to sleep deprivation
versus alcohol.

Materials and methods: Healthy men (n = 40, aged 21-40 years) were recruited from the
general population to take part in a within-participant, randomized crossover study. During
separate study visits spaced at least 2 weeks apart, participants completed a 3-day
laboratory protocol that included a 25-h period of sustained wakefulness (starting from
0700). In the alcohol study condition, participants were given small oral doses of alcohol
every ~30 min during the daytime (from 1100 to 1900) in order to increase their BrAC
gradually from 0.00 to 0.08 g/210L. In the non-alcohol condition, participants were given
non-alcoholic drinks over the same time period. Participants completed a 16-min driving
simulator test every 2 h (York Urban Driving Simulator 6), with performance assessed using
the standard deviation of lane position (SDLP) of the vehicle. Dose-response curves were
constructed to determine values for extended wakefulness that resulted in performance
decrements equivalent to a BrAC of 0.05 or 0.08 g/210L. To assess stability of individual
differences across conditions, intraclass correlation coefficients (ICC) were determined using
variance components analysis, taking into account baseline individual differences in SDLP.
Results: Staying awake for about 19 h impaired driving performance to a similar degree as
a BrAC of 0.05 g/210L. Staying awake for about 21 h was equivalent to a BrAC of 0.08
g/210L. Individual differences in SDLP during extended wakefulness were reproducible
across study visits (ICC = 0.65, P < 0.001). In contrast, individual differences in
performance in response to sleep deprivation did not associate with differences in response
to alcohol administered during the daytime (ICC = 0.08, P = 0.32).

Conclusions: Extended wakefulness resulted in driving performance impairments
comparable to alcohol intoxication. Individual differences in driving performance were stable
and reproducible across multiple exposures to sleep deprivation. However, individual
differences in performance vulnerability to sleep deprivation did not associate with
vulnerability to effects of alcohol without sleep deprivation. Our results suggest that different
biobehavioral mechanisms may underlie driving impairment during exposure to sleep
deprivation versus alcohol.

Acknowledgements: Work was supported by the Ministry of Education, Singapore
(MOE2015-T2-2-077) and the Defence Science & Technology Agency, Singapore
(PA/9016104043).
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CUMULATIVE PARTIAL SLEEP DEPRIVATION DOES NOT IMPAIR SIMULATED
DRIVING PERFORMANCE: A DOUBLE-BLIND RANDOMIZED PLACEBO-
CONTROLLED EXPERIMENT

A. Santisteban?, T. Brown?!, M.C. Ouimet?, R. Gruber!
!Department of Psychiatry, McGill University, Montreal, Faculty of Medicine and Health
Sciences, Université de Sherbrooke, Longueuil, Canada

Introduction: Road traffic injuries are the eighth leading cause of death worldwide.
Insufficient sleep increases the odds of a driver being in a road traffic crash. Partial sleep
deprivation, where sleep is restricted to 2-6 hours per night, impairs driving performance.
Previous research on the impact of sleep deprivation on driving behavior have not included a
placebo control and did not blind participants or researchers. Effect sizes may have been
overestimated by researchers who assumed that the proportion of change accounted for by
a placebo effect was part of the impact of sleep deprivation, and thus overestimated the
latter.Additionally, the impact of cumulative partial sleep deprivation such as restriction
sleep by one hour per night over six nights on driving behavior has not been examined. This
is a critical omission given that 23% of adults sleep at least one hour per night less than
what they consider optimal on a regular basis.

The goal of the present study was to address these gaps by comparing the impact of a one-
hour reduction in sleep duration per night for six nights and a placebo condition on driving
simulator performance.

Materials and methods: Ninety-eight healthy participants stratified by age (18-25, 30-34)
and sex (48 women and 50 men) were randomly allocated to undergo six nights of either
one-hour nightly sleep restriction or exposure to a lamp with no known therapeutic effects
during daylight (placebo condition). Participants and research assistants were blinded.
Compliance with experimental sleep conditions was confirmed by actigraphy. Subjective
sleepiness was measured with a visual analogue scale at baseline and following both
experimental conditions. Driving performance (as lane position variability) and driving speed
were measured using a driving simulator at baseline and following experimental conditions.
The driving simulator consisted of a car seat in front of three screens with a steering wheel
and accelerator and brake pedals. Participants were instructed to drive normally through five
scenarios: an urban scenario, a suburban scenario driving in a straight line with
intersections, a rural highway, and a curved road with one lane in each direction where
oncoming vehicles passed at random intervals or at regular intervals.Sleep, sleepiness, and
driving measures were analyzed with a mixed two-way ANOVA where time (baseline and
experimental sessions) was the within-subject variable and condition (sleep deprivation
versus placebo) was the between-subject variable.

Results: In participants in the sleep deprivation condition, between baseline and
experimental weeks, sleep duration was reduced by 68 minutes. There were no changes in
sleep duration for the placebo condition. Regardless of condition, subjective sleepiness
increased between baseline and experimental sessions. Cumulative partial sleep deprivation,
compared to the placebo control, did not impair driving performance and did not increase
speed.

Conclusions: The experimental manipulation of sleep duration was successful such that
subjective sleepiness increased in both conditions while sleep duration was only reduced in
the sleep deprivation condition. One hour per night for six nights of cumulative partial sleep
deprivation did not impair driving simulator performance.

Acknowledgements: Funding by CONACYT, CFI, CIHR, and FRQSC.
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THE RELATIONSHIP BETWEEN SLEEP AND COGNITIVE PERFORMANCE IN
ADOLESCENTS

L. Giorgio'?, G. Somerville3, 1. Boursier?, D. Keskinel', R. Gruber!:

!Attention, Behavior and Sleep Laboratory, Douglas Mental Health University Institute,
2Department of Educational and Counselling Psychology, McGill University, 3Riverside School
Board, “Heritage High School, Riverside School Board, >Department of Psychiatry, McGill
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Introduction: Adolescence is a period of development that is marked by changes in
sleep/wake patterns and in cognition. Maturational changes paired with environmental
demands, such as early school start times and late bedtimes, have resulted in high schoolers
being at risk for inadequate sleep. A plethora of studies have demonstrated that sleep
duration is associated with cognitive functioning in children and adolescents. However, the
characterization of a good sleep encompasses both the amount of sleep as well as the
subjective experience of falling asleep easily in bed and sleeping throughout the night. The
aim of the current study is to examine the association between executive functioning and
subjective as well as objective measures sleep in adolescents. It was hypothesized that
sleep quality and quantity would be associated with executive functioning including
attention, shifting, inhibition, processing speed, and working memory.

Materials and methods: 29 typically developing adolescents (19 girls, 10 boys) (Mage =
15.03 years £+ 0.19) had their sleep recorded at home using actigraphy (AW) for seven
consecutive nights and completed the Pittsburgh Sleep Quality Index (PSQI). The NIH
Toolbox Cognition Battery was used to measure processing speed (pattern comparison test),
set-shifting (dimensional change card sort test), working memory (list sorting test), and
inhibition/attention (flanker test).

Results: Objectively measured sleep duration was positively correlated with scores on the
dimensional card sort test (r = .53, p < .05) and bedtimes were negatively correlated with
performance on the list sorting test (r = -.59, p < .05). Objectively measured time spent
awake in bed was positively correlated with scores on pattern comparison test (r = .51, p <
.05), and performance on the dimensional card sort test was positively associated with both
subjective (r = .58, p < .01) and objective (r = 49, p < .05) measures of time spent in bed.
Conclusions: In a sample of typically-developing adolescents, sleep quantity and quality
were both negatively associated with the shifting component of executive function. In
addition, our results showed a negative relationship between later bedtimes and working
memory, as well as between time spent awake in bed and processing speed.
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ASSOCIATION OF SLEEP SPINDLE CHARACTERISTICS WITH EXECUTIVE
FUNCTIONING IN HEALTHY SEDENTARY MIDDLE-AGED AND OLDER ADULTS

V. Guadagni?, H. Byles?!, P.J. Hanly?, M. Younes3, M. Poulin?
'Physiology and Pharmacology, 2Department of Medicine, University of Calgary, Calgary,
3Sleep Disorders Centre, University of Manitoba, Winnipeg, Canada

Introduction: Sleep spindles are defining characteristics of NREM stage-2 sleep. Sleep
spindle characteristics have been associated with memory consolidation and more recently
with reasoning abilities, and have been used as marker of progressive cognitive decline in
clinical populations. In this study, we sought to investigate i) the relationship between sleep
spindle characteristics and cognitive functions, ii) the associations between spindle
characteristics and scores on the Montreal Cognitive Assessment (MoCA), and iii) differences
in spindles characteristics between carriers of the well-known risk allele for Alzheimer's
Disease, the apolipoprotein €4 (APOE €4) allele, and non-carriers.

Materials and methods: 63 participants (mean age = SD = 68.0+5.6, 30 females)
underwent one night of in-home polysomnography (PSG) and cognitive testing in separate
sessions, and consented to genetic testing. A novel computerized algorithm was used to
score PSG data and sleep spindle characteristics were obtained through EEG spectral
analysis. A Principal Component Analysis (PCA) was conducted to reduce the number of
analyzed cognitive variables and generate factors based on the communalities between the
original variables. Multiple linear regression analyses were employed to investigate the
relationship between spindle characteristics and both cognitive measures, and MoCA scores.
Independent samples t-tests were conducted to test for differences in spindles
characteristics between carriers (APOE €4+) and non-carriers (APOE €4-). All statistics were
two-tailed and significance was set at p< 0.05.

Results: We used a Montecarlo simulation to establish the number of factors to retain and
based on it we forced the PCA to generated 3 cognitive factors which explained 64.8% of the
total variance. Factor 1, which explained the largest amount of variance (39.4 %), consisted
of outcomes of primary executive functions (processing speed, inhibition and verbal
fluency). After controlling for age, body mass index (BMI), apnea-hypopnea index (AHI) and
periodic limb movements (PLMI), the primary executive functions factor was significantly
associated with sleep spindle density (b= 0.363, p = 0.015), and frequency (b= 0.345, p =
0.025). There was also a statistically significant positive association between MoCA and
spindle frequency (b= 0.325, p= 0.019) after controlling for age, BMI, AHI and PLMI. No
differences in spindles characteristics were found between APOE €4+ and APOE €4-.
Conclusions: Some spindle characteristics were associated with cognitive performance and
MoCa scores in our sample of healthy middle-aged and older adults. Longitudinal studies are
necessary to assess the ability of spindle characteristics to predict future cognitive status.
Acknowledgements: This work was in part supported by the Canadian Sleep and Circadian
Network (CSCN) Multi-site Mentoring program award (to VG).
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COGNITIVE PHENOTYPES OF PATIENTS WITH TEMPORAL LOBE EPILEPSY:
SLEEP MAY HAVE ITS OWN ROLE TO PLAY

A. Gupta?, G. Shukla'?, A.K. Srivastava?!, M.B. Singh!, A. Mohammed?, S. Poornimat
!Department of Neurology, All India Institute of Medical Sciences, New Delhi, India,
2Kingston General Hospital, Kingston Health Sciences Centre, Kingston, Canada

Introduction: Cognitive disturbances, specifically memory impairment, are common and
well documented among patients with medically refractory temporal lobe epilepsy. A
recently published study showed that cognitive phenotype of patients with temporal lobe
epilepsy (TLE), can be distinguished, based on their memory and language dysfunction.
Additionally, disturbed sleep and poor sleep architecture has been shown to be common in
this population. The aim of this study is to determine the cognitive phenotype among TLE
patients and evaluate its association with clinical and polysomnographic parameters of sleep.
Materials and methods: Consecutive patients with medically refractory temporal lobe
epilepsy were enrolled from Department of Neurology, All India Institute of Medical Sciences,
New Delhi between Dec 2017 to May 2018. All patients underwent detailed clinical
evaluation and neuropsychological testing for executive function (trail making test, stroop
colour word test), memory (Wechsler Memory Scale) and language (Western aphasia
battery). Each participant was classified into four groups based on their cognitive phenotype
which was determined by language or memory impairment. Group 1 patients had both
memory and language impairment, Group 2 had only memory impairment, Group 3 had only
language impairment and Group 4 was comprised by patients with no language or memory
impairment. Overnight polysomnography was conducted, sleep spindle characteristics
(frequency, amplitude, density and associations) were scored automatically and manually by
a sleep technologist and reviewed by the Sleep physician. Sleep spindle density (SD) and
sleep spindles associated with K complex density (SD-K) was calculated as number of events
per minute.

Results: A total of 100 patients (68 males; mean age of 26.9+8.4 years were enrolled in
this study. Almost all (98%) patients were found to have executive dysfunction. Cognitive
phenotype distribution showed 28 patients in group 1, 47 in group 2, 11 in group 3 and 14
in group 4. On clinical epilepsy and sleep evaluation no significant difference was found
among the groups except self-reported total sleep time (9.1+£2.1 vs 8.4£1.1 vs 7.9£0.7 vs
8.1+2.4 respectively, p = 0.04) was significantly more among group 1 patients. On
polysomnography evaluation SD-K (0.6+£0.5 vs 1.1£0.3 vs 1.7%+0.5 vs 1.9£0.7 respectively,
p = < 0.001).

Conclusions: Density of sleep spindles associated with K complexes is lowest among
temporal lobe epilepsy patients with both memory and language impairment, and
significantly lower among those with only memory impairment compared to those with only
language impairment. These findings may provide insights into the role of specific sleep
features associated with different cognitive phenotypes of temporal lobe epilepsy.
Acknowledgements: We acknowledge the valuable contributions of Jyoti Katoch, Komal
Sharma, Sumit Kushwaha, Pratap Biswas in scheduling study participants, acquiring and
scoring polysomnography studies and managing data.

Funding Source: This data is part of a larger study funded by Department of Health
Research, Government of India, New Delhi.

167



Behavior, Cognition and Dreaming

Board #055 : Poster session 3

THE EFFECT OF SLEEP DEPRIVATION ON EMOTIONAL FACIAL VERSUS
NONFACIAL STIMULI PROCESSING IN YOUNG ADULTS WITH ADHD

O. Dan, A. Harel, K. Asraf, A. Cohen, I. Haimov
Department of Psychology, The Max Stern Yezreel Valley College, Yezreel Valley, Israel

Introduction: The present study sought to investigate whether young adults with ADHD
have more difficulty processing emotional facial versus nonfacial (shape) stimuli compared
with young adults without ADHD, and whether such a difference worsens following sleep
deprivation.

Materials and methods: Thirty young men (M= 25.6) with (n=14) or without (n=16) a
diagnosis of ADHD were included in this study. The participants were instructed to sleep 7h
or more each night for one week, and their sleep quality was monitored via actigraph.
Subsequently, the participants were kept awake in a controlled environment for 30 hours.
The participants completed a Visual Oddball Task. Photographs of faces of 3 different male
individuals and 3 different geometric shapes (circle, triangle, and square) were used as
stimuli. Facial expressions were neutral (nontarget) or angry (target). Geometric shapes
were “empty” (nontarget) or with a black cross at the middle of the shape (target).
Participants were seated in a comfortable chair in a dimly lit room at a distance of 80 cm
from a 19-in. computer screen. They were instructed to focus their gaze on the stimuli to be
presented at the center of the screen and to point out as quickly as possible (without
compromising accuracy) the occurrence of a “target” (deviant) stimulus by pressing the
spacebar. Omission errors were measured (i.e., forgot to press the spacebar when a deviant
stimulus appeared).

Results: Differences between ADHD and control groups were assessed for target (facial
emotional, and shape) omissions. A significant Time x ADHD interaction was found for
emotional facial stimuli omissions [F (1, 28) = 5.37, p< 0.05]. At the onset of the
experiment there were no differences in omission errors between the participants with ADHD
and those without ADHD. Following sleep deprivation, however, the ADHD group had more
omission errors compared with the control group [t (1, 29) = 5.36, p< 0.05]. Regarding
neutral shape target stimuli, results showed a main effect for time [F (1, 28) = 7.81, p<
0.01] such that all participants (ADHD and control) had more omission errors after sleep
deprivation.

Conclusion: Among young adults with ADHD, sleep deprivation may hinder the processing
of facial stimuli.

168



Behavior, Cognition and Dreaming

Board #058 : Poster session 3

PRESLEEP CORTISOL LEVEL ASSOCIATES WITH HIGHER CORTICAL
AROUSAL IN REM AND NREM SLEEP

A.-K. Pesonen, T. Makkonen, R. Halonen, M. Elovainio, L. Kuula
University of Helsinki, Helsinki, Finland

Introduction: Towards the late evening hours, an effective regulation of emotions becomes
more challenging with increasing sleepiness. Paradoxically, feelings of stress and anxiety
may increase in these hours. Presleep hyperarousal refers to elevated state of vigilance
before the sleep onset. The hyperarousal may manifest as somatic or cognitive arousal, or
both. Somatic hyperarousal refers to physiologic state of arousal that can imply heightened
autonomic nervous system activity and/or hormonal, such as increased hypothalamic-
pituitary-adrenal (HPA) axis activity. Cognitive arousal may refer to heightened subjective
experience of stress and increased rumination of worries.

In this study, we use human, generally healthy adolescent community cohort, to study the
effects of presleep arousal as measured from repeated samples of evening cortisol, on REM
sleep continuity and REM and NREM sleep EEG power spectrum. We hypothesized to find a
positive association with evening cortisol and high EEG frequencies specifically during REM
sleep. In addition, based on the compensatory mechanisms of REM sleep, we hypothesized
to find similar increase in the continuity of REM periods as observed in mice models.

Materials and methods: 154 adolescents were from an urban community-based cohort.
Five samples of saliva were collected using swabs (Salivette; Sarstedt, Nimbrecht,
Germany) from a mean time of 18:20 to bedtime (mean 23:00). Participants underwent
overnight polysomnography (PSG) in their own home.

Results: An increasing cortisol level towards the bedtime associated with higher EEG power
at all frequency ranges in frontal locations, the highest association being for betal
frequency. In central locations, the associations were more emphasized for betal and beta2
frequencies.Those with frontal betal power belonging to the highest 80t percentile
displayed higher overall evening cortisol level than those below the cutoff, and their
trajectory of cortisol first declined, but towards the bedtime it increased, whereas in others it
continued steadily declining over the evening hours. Higher overall cortisol level in the
evening was associated with less fragmented REM.

Conclusions: Physiological arousal at bedtime affects sleep EEG powers and lowers sleep
quality in this respect. However, there was a compensatory mechanism, as the REM sleep
was more continuous along a higher physiological arousal level in the evening, replicating
thus evidence from animal models.

Acknowledgements: -
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THE RELATIONSHIP BETWEEN MACHINE LEARNING DERIVED SLEEP
PARAMETERS, AND EMOTIONAL AND BEHAVIOURAL PROBLEMS IN 3- AND
5-YEAR OLD CHILDREN
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Introduction: Subjective reports of sleep duration have been associated with childhood
behavioral problems. In contrast, accelerometer-based sleep duration has not been
associated with behaviour problems among preschool children. Applying machine learning
(ML) techniques to accelerometer data may provide insights into underlying sleep stages.
We examined associations between ML-derived sleep states (patterns) and behaviour
problems.

Materials and methods: Children from the CHILD cohort Edmonton site with sleep and
behaviour data at 3-years (n=330) and 5-years (n=304) were included in this analysis.
Parent-reported behaviour problems, including externalizing (aggressive and attention
problems), internalizing (depression and anxiety) and total behaviour problems, were
assessed by the Child Behavior Checklist (CBCL); higher scores represent increased behavior
problems. Parents were instructed to have their child wear the accelerometer on their non-
dominant wrist 24-hours/day for at least 1 day. Total sleep duration (hours/day) was
calculated from the accelerometer data.

Analysis: The Hidden Markov Model physical activity R-package (HMMpa) was used for ML
analysis of the accelerometer raw data. HMM was used to discover the number of hidden
states (i.e. the number of hidden sleep categories) using the 60-second epoch vector
magnitude (VM) and sleep pattern transitions. HMM was then used to link each epoch VM
count to an HMM-identified sleep state. The average time every participant spent in each
HMM-states was estimated and expressed in hours/day. Generalized Estimating Equation
(GEE) model analyzed associations between sleep (total sleep duration, ML-sleep states) and
behaviour problems.

Results: Average total sleep duration was 10.8+0.78 hours/day and 10.4£0.57 hours/day
at age 3 and 5 respectively. Four hidden sleep states were identified at three years and six
hidden sleep states at five years. HMM-1 for both ages had zero VM. The rest of the hidden
states, with some degree of movement detected by VM, were merged together and
represented by HMM-mov. Children spent an average of 8.2+0.85 hours/day in HMM-1 and
1.2+1.4 hours/day in HMM-mov at age three. At age five, children spent an average of
8.2%0.6 hours/day in HMM-1 and 0.78+1.04 hours/day in HMM-mov.

Surprisingly, each hour of sleep was associated with a 0.66-point higher total behavior score
(95%CI: 0.30, 1.30, p=0.04) and 1.15-point higher externalizing score (95%CI: 0.38, 1.92,
p=0.003). However, we found differences in behavior symptoms by HMM sleep states. Each
hour in HMM-1 was associated with a 0.76-point lower internalizing score (95%CI: -1.35, -
0.17, p=0.01). In contrast, each hour in the HMM-mov state was associated with a 0.38-
point higher total behavior score (95%CI: 0.02, 0.75, p=0.039) and 0.59-point higher
externalizing score (95%CI: 0.18, 1.0, p=0.005).

Conclusions: Children who have prolonged time in sleep with no movement were more
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likely to have lower behavioural problems, and children with prolonged sleep-movement
period have more behavioural problems. Continued efforts to validate and compare the ML-
sleep states with polysomnography are needed.

Acknowledgements: This work was supported by:
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EVALUATING MINDFUL ATTENTION AWARENESS AS A PREDICTOR OF
SLEEP QUALITY IN HEALTHY YOUNG ADULTS

S. Hood!, M. Roy?, M. Keramidas?, D. Logan?, N. Godbout?, A. Mendrek?, V. Taylor?
Psychology, ?Bishop's University, Sherbrooke, Canada

Introduction: The psychological construct of mindfulness is defined as a receptive state of
mind involving non-judgmental observation of one's thoughts, feelings, and surroundings,
and has been linked to sleep quality: low levels of mindfulness have been associated with
insomnia in middle-aged adults, and interventions to increase mindfulness have improved
self-reported sleep quality in middle-aged and older adults undergoing treatment for medical
conditions including cancers (e.g., Black et al., 2015; Martirez & Zeidler, 2015). In the
present study, we examined whether these relationships between mindfulness and sleep
quality also exist in a sample of young adult university students without any diagnosed sleep
disorders (N = 76, mean age 21 years; 64% female).

Materials and methods: Participants completed a questionnaire battery including the
Pittsburgh Sleep Quality Index (PSQI), the Mindful Attention Awareness Scale (MAAS), the
Perceived Stress Scale, and the Beck Depression Inventory.

Results: Using total PSQI score as an index, self-reported sleep quality in the sample
ranged from minimal to marked disturbance (min 2, max 16; mean 6.8, STD 3.4). Mindful
attention did not correlate with total PSQI score, but did negatively associate with scoring on
PSQI questions pertaining to daytime alertness and energy (PSQI component 7, r = -0.28, p
= 0.014). Mindful attention correlated negatively with perceived stress (r = -0.42, p < 0.001
) and depressive symptoms (r = -0.46, p < 0.001), which themselves were strong predictors
of total PSQI score.

Conclusions: Our observations suggest that mindful attention may not be directly relevant
to sleep quality in healthy young adults, in contrast to other populations. However, mindful
attention in this sample is nonetheless associated with stress levels and mood states, which
are well-established predictors of sleep quality. These findings may imply that mindfulness-
based interventions to improve sleep quality may not be as valuable in younger adults, in
comparison to interventions designed to address stress level or mood.
Acknowledgements: Bishop's University Senate Research Committee grant; Bishop's
University Psychological Health and Well-being Research Cluster grant
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COMMUNICATING SLEEP HEALTH WITH A VIGILANCE TOOLBOX: REVIEW
OF BASEBALL TAG AS A VIGILANCE ASSESSMENT AND TEAM-BUILDING
ACTIVITY
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Introduction: Hand-eye coordination (HEC; the process of associating visual information
with motor movements) is an essential skill for athletes. Sleep deprivation causes vigilance
fluctuations (the ability to sustain attention), which may affect HEC and gross motor skills,
and increases injury risk. In 2018, high-school students at the Vancouver Summer Sleep
School created a “Sleep Health Communication Concept” in order to disseminate knowledge
among youth with “Vigilance-Games”; “Baseball Tag” was created to communicate the
relationship between sleep deprivation and HEC. We investigated the suitability of “Baseball
Tag” as a knowledge dissemination concept.

Materials and methods: A. A literature review was conducted on Medline to identify how
sleep affects hand-eye coordination in the context of baseball batting (search phrase):
[“athletic performance” OR “hand-eye coordination” OR “eye-hand” OR “batting”] AND
[“baseball” OR “sleep”].

B. “"Baseball Tag”, as initially suggested, was played by 12 lab-members (in two teams) at a
pilot-run. The offensive team batted while the defensive team pitched and tagged offensive
players. For assessing fatigue, the Karolinska Sleepiness Scale (KSS) and selfies were used;
for assessing gross motor movement when batting, video recordings were used. For
assessing HEC, batting percentage was measured and recorded in a digital survey tool
(Qualtrics) on participants' mobile devices.

C. A Strength-Weakness-Opportunity-Threat (SWOT) analysis was conducted for the original
game and the adapted game.

Results: A. 8/604 articles focusing on methodologies were reviewed. Results show that
batting accuracy can be calculated through (i) batting percentage, (ii) ball-to-bat contact
point and (iii) average velocity of bat swing. The ball can be delivered to the batter via (i) a
mechanical pitcher, (ii) manual pitching or (iii) a batting tee.

B. Self-experience and participant feedback revealed that Baseball Tag was a time-
consuming, but fun team-building exercise. KSS scores were similar pre- and post-game.
Although selfies were encouraged, they were not collected for data analysis. Video recording
was unoperational due to location constraints. The game was adapted by separating batting
and game stations: (1) the batting station focuses on data collection, as participants hit a
baseball on a batting tee, and HEC and gross motor movements will be captured through
batting percentage and lateral/frontal video recordings, respectively; (2) the game station
focuses only on team-building through tagging others 'out'.

C. Original game - S: single station; W: time-consuming, low quantitative data; O: promotes
team-building; T: large space required. Adapted game - S: reduced game time, consistent
quantitative data; W: affected by previous batting experience; O: promotes team-building;
T: space.

Conclusions: Based on feedback and the SWOT-analysis, “Baseball Tag” is suitable as a
team-building icebreaker in a knowledge dissemination setting. Unlike individual-based
testing, "Baseball Tag” creates an interactive environment that enables reflection on
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vigilance and performance while engaging in a fun activity. The adapted version allows both
group-bonding and collection of large quantitative data. “Baseball Tag”, as part of a
“Vigilance Toolbox”, opens the discussion on how to communicate injury/accident prevention
to young people in an appealing way.

Acknowledgements: Children's Sleep Network, BC Children's Hospital Foundation &
Research Institute.
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THE ATTENTION IMPROVEMENT AFTER LIGHT TREATMENT IN CIRCADIAN
REARRANGEMENT
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!Department of Pulmonary and Critical Care Medicine, Xiamen Chang Gung Hospital,
Xiamen, China, 2Department of Psychology, 3Department of Thoracic Medicine, Chang Gung
Memorial Hospital, Taoyuan, Taiwan

Introduction: Sun light of some wave length regulate human circadian rhythm by
manipulate the secretion of melatonin. Attention is the most common neurocognitive
function affected in sleep disorders, including circadian disorders. The hypotheses of this
study is the attention will improve after light therapy in the circadian disorders.

Materials and methods: In this study, patients with delayed sleep phase will be invited to
join the study. The patient will undergo four periods of study. The first period, baseline
period, patients will stay in his usual sleep-wake schedule for 7 days. Then, in 2" period,
pre-light therapy period, patients will be wake up one hour earlier than his usual schedule
without expose to any light. Then, light therapy period, patients wake up one hour before his
regular schedule and light therapy (10000 Lux in 50 cm distance) for 30 minutes was done
for 14 days. And then, post-light therapy period, the attention and cognitive function without
light therapy will be observed for another 7 days. Sleep logs and actigraphy is recorded for
the whole 4 period, 35 days. Psychomotor vigilance task (PVT), Epworth Sleepiness Scale
(ESS) and Insomnia severity index (ISI) are evaluated upon wake-up on the 7th day of the
baseline period, the 1st and 7th days of light therapy free period, the 7th and 14th days of
light therapy period and the 7th day the maintenance period.

Results: From September, 2016 through November 2017, 10 subjects completed this study.
The average reaction time of the pointer PVT attention test was faster in intervention group
(p-value< 0.05) especially in post-light therapy period. A decreasing trend in insomnia
severity and continuous improvement effect on sleep quality was noted during and up to
7days post-light therapy (p-value< 0.05). The result of ESS showed no significant statistical
difference after intervention (p-value>0.05), but this is acceptable as somnolence is not a
definite symptom of sleep disorder.

Conclusions: In conclusion, light therapy do improve wake-up neurocognitive function
especially attention and sleep quality after circadian changes.

Acknowledgements: I would like to show my deepest gratitude to my supervisor, Prof.
Ning-Hong, Chen, a respectable, responsible and resourceful scholar, who has provided me
with valuable guidance in every stage of writing this thesis. I would also like to thank
psychologist Jia-Shuo Wu, Dr. Li-Pang, Chuang and Dr. Shi-Wei, Lin of the Sleep Center in
Chang Gung Memorial Hospital (Taiwan) for their support in completing this study.
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Introduction: Caffeine is widely used to counteract performance impairments that occur
following sleep restriction or deprivation. However, the efficacy of caffeine to attenuate
performance decrements may depend on factors such as caffeine dose, timing of
administration, habitual caffeine use, type and complexity of performance task and the
amount of sleep lost. The aim of this study was to systematically review and meta-analyse
published literature examining the effects of acute caffeine consumption on cognitive,
physical and occupational performance in sleep deprived/restricted individuals.

Materials and methods: Electronic databases (PubMed (MEDLINE), Web of Science (via
Thomas Reuters) and Scopus were searched to identify studies that measured cognitive,
physical or occupational performance following either sleep restriction (<6 h sleep within 24
h) or deprivation (=24 h wakefulness) under control (placebo) and intervention (caffeine)
conditions. Studies were eligible for inclusion if performance was assessed within 6 h of
caffeine consumption and excluded if the effect of caffeine could not be isolated or if
performance data were not adequately reported. Individual effect estimates (EEs) were
calculated as Hedges' g for independent groups; if a study repeated the same performance
test within a 6 h period (and no additional caffeine was administered between tests) the
resulting Hedges' g values were combined into a single EE. Random effects meta-analyses
were performed to determine intervention efficacy. Statistical significance was attained if the
95% CI did not include zero. Heterogeneity was assessed using the I? index.

Results: 4351 records (excluding duplicates) were screened and 59 publications were
reviewed. These publications provided 228 EEs on cognitive performance outcomes. Mean
caffeine intake was 341+174 mg (range: 80-600) and total time awake was 32+13 h
(range: 18-86). The cognitive domains assessed were attention, executive function,
information processing, memory and reaction time; 'speed' and 'accuracy' data were
handled separately within each domain. Simulated driving performance, an applied cognitive
skill, was also examined. Caffeine decreased (i.e. improved) response time (43 EEs; g=0.71;
95% CIs 0.56,0.85; I°’=48%) and number of lapses (22 EEs; g=0.73; 95% CIs 0.50,0.95;
I’=60%) on attention tests, decreased response time (18 EEs; g=0.69; 95% CIs 0.20,1.18;
I?’=88%) and increased accuracy (17 EEs; g=0.47; 95% CIs 0.14,0.81; I?°=78%) on
executive function tests, decreased response speed on reaction time tests (12 EEs; g=1.12;
95% CIs 0.75,1.48; I°=74%), decreased response time (10 EEs; g=2.12; 95% ClIs
1.11,3.12; I?’=95%) and increased accuracy (32 EEs; g=0.49; 95% CIs 0.39,0.60; I°=22%)
on information processing tests, and enhanced lateral (23 EEs; g=1.62; 95% ClIs 1.28,1.96;
I’=70%) and longitudinal (12 EEs; g=1.62; 95% CIs 1.14,2.10; I°’=66%) vehicular control
on simulated driving tests. No other performance outcomes were appropriate for meta-
analysis. However, studies typically indicated a benefit of caffeine on memory (5
publications, 25 EEs), physical (13 publications, 41 EEs) and occupational (8 publications, 35
EEs) performance, although, the magnitude of effect and performance tests employed were
heterogenous.

Conclusion: Results indicate that in situations where individuals experience inadequate
sleep, the ingestion of caffeine is an effective strategy to enhance cognitive and physical
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function.
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SLEEP AND THE RELATIONSHIP BETWEEN STRESS REACTIVITY AND
PROCESSING SPEED IN EARLY CHILDHOOD

T. Jablin
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Introduction: During early childhood, sleep impacts the development of the cognitive,
behavioral and stress systems that allow children to optimally process and react to everyday
challenges. We have previously shown that experimental sleep restriction in young children
reduces the cortisol awakening response, predicts self-regulation strategies, and moderates
the association between response inhibition and behavioral self-regulation strategies. The
aim of this study was to extend these findings by focusing on interactions between
processing speed, a basic fundament underlying the cognitive skills associated with self-
regulation, physiological stress reactivity, and sleep. We hypothesized that in 4-year-old-
children stress reactivity would be associated with processing speed and that sleep would
moderate this relationship.

Materials and methods: Healthy children (n = 17; 4.75 £ 0.1 years; 10 female)
maintained an individualized sleep schedule for >5 days before baseline and acute sleep
restriction (3 h bedtime delay) conditions. Under each condition, behavioral assessments
that induced high cognitive load were administered in the late morning to mirror the time
when children are in preschool. As part of this assessment, processing speed was measured
as the latency to respond during a simple reaction time task. Salivary cortisol samples (n =
6) were taken before, during and after the assessment to capture the full stress response.
Stress reactivity was computed as area under the curve with respect to ground (AUCg).
Results: Under the baseline condition, AUCg and mean processing speed were associated (r
= 0.45; p = 0.05), indicating that children with slower processing speed had higher stress
reactivity. When children were sleep restricted, however, we found no association between
AUCg and processing speed (r = 0.05; p = 0.83). Furthermore, AUCg was marginally
predicted by an interaction between sleep condition and mean processing speed (B = -1.92;
p = 0.06). Thus, we found a trend for sleep moderating the association between stress
reactivity and processing speed.

Conclusions: These results suggest that healthy sleep may promote the “coupling” of stress
and cognitive systems in preschool age children, which is likely adaptive when facing
everyday life challenges. In contrast not obtaining enough sleep may “decouple” these
processes. Future studies can build upon these findings by examining the developmental
trajectories of such integrative systems and incorporating individual difference factors (e.g.,
SES, chronotype) into a model that may eventually be applied in intervention approaches to
sleep, stress and behavioral problems in preschool-aged children.

Acknowledgements: This research was supported by NIH grant R01-MH086566 to MKL.
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Introduction: Cumulative studies reveal the pervasive use of screen-based media and the
high prevalence of insufficient sleep among the youth and teens. Receiving sufficient and
good quality sleep is integral to the optimal development, academic success, and overall
well-being of adolescents. This study aimed to identifythe different aspects of the sleep
habits related to both neurocognitive performance and ANS function.

Materials and methods: We recruited 10 college freshmen from the public schools in an
urban area, including 7 females and 3 males. The participants were scheduled for a
screening interview and a baseline evaluation in a sleep laboratory.The participants who
passed the screening were instructed to accomplish the experimental requirements,
including filling out sleep logs and wearing the light-sensing wrist actigraphy throughout the
7-day study period. After the one-week self-monitoring period, participants should complete
a package of questionnaires, the tasks involving vigilance, attention, executive functions of
the Cambridge Neuropsychological Test Automated Battery (CANTAB), emotion dot probe
task and HRV assessment.

Results: The screen time prior to bed had significant correlation to longer sleep onset
latency (r=.845, p=.017)and poor sleep quality measured by PSQI (r=.814, p=.014). Blue
light intensity measured by light-sensing wrist actigraphy is associated with poor sleep
quality(r=.855, p=.030). Furthermore, the relation of insufficient sleep duration with
hypervigilance toward emotional pictures (r= -.685, p=.062) and poor executive function
measured by OTS in CANTAB (r= .695, p=.058) had a trend toward significance.
Conclusions: Our study suggested the extent of screen time and the intensity of blue light
were associated with sleep disturbances among teenagers. Moreover, electronic media may
impair sleep and further hazard neurocognitive function, such as executive function, and
anxiety state. These data broadly support policy action to limit screen use because of
evidence of causing health harms across a broad range of domains of mental health.
Acknowledgements: This project is funded by Higher Education Sprout Project of Taipei
Medical University (DP2-107-21121-N-04).
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Introduction: The symptoms of sleep disorders have a high prevalence in students and are
directly related to comorbidities and low school development. We want to identify the
prevalence of sleep disorder symptoms in a sample of high school students from UNAM.We
think that there is a high prevalence of sleep disorders symptoms in the studied population.
Materials and methods: A sample of 1669 students (age average of 15.5 years, 47.2%
male sex) was studied. A form was applied which included symptoms of sleep disorders,
sleeping habits and the Epworth sleepiness scale; applied as part of the UNAM Automated
Medical Survey. The data was analyzed with the SPSS version 16.

Results: We identified that 20% rated their sleep quality as < 5/10, 31.2% sleep less than
6 hours, 28% obtained a subjective sleep efficiency of less than 85%, 27.3% obtained = 7
points on the Epworth Scale, 26.9% had insomnia onset, 24% reported tiredness, 58.7%
difficulty getting up, 8.7% snoring and 6.9% nightmares, 62.1% use the cell phone in bed,
24.3% do homework in bed and 17.6% sleep with pets in bed.

Conclusions: A high prevalence of insufficient sleep syndrome and of nocturnal and
daytime symptoms associated with sleep disorders was identified, also, dysfunctional
sleeping habits. Therefore, it is urgent to design intervention strategies to improve the
quality of sleep in high school students.

Acknowledgements: The entire team of the sleep disorders clinic and the General
Directorate of Health Care of the National Autonomous University of Mexico.
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FOLLOWING NAP: ASSOCIATED WITH TRAIT-LIKE VULNERABILITY
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Introduction: Sleep deprivation (SD) is known to be associated with cognitive performance
deficit. Especially, vigilant attention is consistently and robustly affected by total SD. We
tried to identify patterns of sustained attention performance degradation during total SD and
whether napping opportunity following SD could improve psychomotor performance. In
addition, we examined individual differences in vulnerability to SD using psychomotor
vigilance task (PVT).

Material and methods: Thirty healthy adults (aged 19-25y; 16 females) participated in a
2-day laboratory study. Participants underwent 24-hr (6:00-6:00) total SD under constant
environmental conditions and performed the 3-min PVT (PVT-B) for objective vigilant
attention, the Stanford Sleepiness Scale (SSS) and visual analogue scale (VAS) for
subjective sleepiness at 3-hr intervals. After 24-hr SD, subjects were randomly assigned to
one of three conditions: no nap (No-NAP; n=10), a 30-min nap (30-NAP; n=10) and a 90-
min nap (90-NAP; n=10). After taking a nap, the PVT-B, SSS and VAS were undertaken at
1-hr intervals. Stress-related hormonal responses (blood concentrations of cortisol,
epinephrine, and norepinephrine) were also measured at baseline, pre- and post-nap.
Results: Taking a nap, irrespective of nap length, improved the subjective sleepiness (SSS:
P=0.035, VAS: P=0.003), but, did not affect the sustained attention performance task
assessed using mRT (mean reaction time) and lapse (number of reaction time>500ms) by
the PVT-B. Subsequently, we categorized all subjects as vulnerable or resilient, based on
median split of averaged PVT lapse during 24-hr sleep deprivation. In both vulnerable and
resilient groups, mRT and lapse increased near habitual bedtime, and there were marked
differences between two groups in the magnitude of sustained attention performance (mRT:
P=0.006, lapse: P=0.038). However, there were no differences between vulnerable and
resilient groups in self-related sleepiness assessed using SSS and VAS for sleepiness. There
was also no significant difference in blood concentrations of cortisol, epinephrine, and
norepinephrine.

Conclusions: Total SD led to worsening in subjective sleepiness and sustained attention
performance. Taking a nap after SD cannot mitigate an impairment of vigilant attention
performance, but subjective sleepiness. Degraded sustained attention performance showed
marked trait-like individual differences in vulnerability to SD. Small individual differences in
sustained attention at baseline are amplified during prolonged wakefulness, especially in
habitual bed time.

Acknowledgements: This study was performed at Kyung Hee university hospital at
Gangdong. Y] Jung and WC Shin had full assess to all the data in the study and take
responsibility for the integrity of the data and the accuracy of the data analysis.
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Introduction: Evening chronotype has been associated with health problems and unhealthy
life habits including alcohol and caffeinated beverage drinking and smoking. The purpose of
this study was to investigate the association between chronotype and consumption of coffee,
alcohol, and smoking in Korean high school students.

Materials and methods: A cross-sectional, school-based online survey was performed in
2011. A total of 26,593 students were recruited from 75 middle and 75 high schools to
represent nationwide adolescents from 15 administrative districts in South Korea. Among
12,672 high school students recruited, students attending general-education high schools
(excluding various special-purpose high schools), age of 15 or more, and age less than 19
were included. A total of 8,655 participants were met these criteria. The sleep habits on
weekdays and weekends, consumption of coffee, alcohol, and cigarette, and private lesson
attendances were evaluated using a questionnaire. Chronotype, daytime sleepiness, and
internet addiction were assessed using the Morningness Eveningness Scale for Children
(MESC), Epworth Sleepiness Scale (ESS), and Internet Addiction Proneness Scale for Youth.
Logistic regression was applied to estimate the odds ratio (OR) of consumption of coffee,
alcohol, and cigarette with sleep characteristics by adjustment for relevant covariates.
Results: Excluding 90 students with unreliable responses, a total of 8,565 students were
included in the analysis. Female were 4,104 (47.9%). Age of the students was 16.77 £ 0.85
years. Coffee, alcohol, and cigarette was regularly consumed in 3,675 (42.9%), 732 (8.5%),
and 576 (6.7%) students, respectively. MESC score of all participants was 24.51 £ 4.36
(median 25, range 11-41). The MESC score can be ranged from 10 (eveningness) to 43
(morningness). All participants were divided into 3 groups according to the 1st (11-22), 2nd
(23-26), 3rd (27-41) tertiles of MESC score. In multivariate analyses, 1st tertile of MESC
score (OR 1.29, CI 1.14-1.46), age (OR 1.22, CI 1.16-1.29), female gender (OR 1.10, OR
1.01-1.21), and ESS (OR 1.04, CI 1.03-1.05) were positively associated with coffee
consumption. Weekday sleep duration (OR 0.85, CI 0.81-0.89) were negatively associated
with coffee consumption. Alcohol consumption was associated positively with the 1st tertile
of MESC score (OR 1.35, CI 1.09-1.66), weekday sleep duration (OR 1.18, CI 1.09-1.27),
and ESS (OR 1.06, CI 1.04-1.09), and negatively with female gender (OR 0.41, CI 0.34-
0.49). Similarly, smoking was associated positively with the 1st tertile of MESC score (OR
2.13, CI 1.67-2.72), age (OR 1.38, CI 1.24-1.54), weekday sleep duration (OR 1.18, CI
1.09-1.28), and ESS (OR 1.06, CI 1.03-1.08), and negatively with female gender (OR 0.21,
CI 0.17-0.27). Attending private lessons was positively associated with coffee consumption,
and negatively with alcohol consumption and smoking.

Conclusions: Late chronotype was independently associated with higher probability of
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coffee, alcohol, or cigarette consumption. Female had more association with consumption of
coffee, while male was more prone to consume the alcohol and cigarette. Daytime
sleepiness was also positively associated with these consumptions in Korean high school
students.
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Introduction: Poor sleep are considered as potential risk factor for cognitive impairment
and dementia including mild cognitive impairment (MCI) and Alzheimer"s disease (AD).
However, studies on the relationship between the severity of cognitive decline and the
quality of sleep have been sparse. The aim of this study is to investigate the relationship
between severity of cognitive decline and sleep quality in subjects with MCI and AD.
Materials and methods: Twenty eight subjects with MCI and seventeen subjects with AD
are included in present study. All participants were analyzed their demographics and clinical
dementia rating (CDR) scale. Lumbar puncture was conducted in all participants and CSF
AB1-42, t-tau, and p- tau levels were analyzed using commercially available ELISA kits. Sleep
quality is assessed using medical outcome scale (MOS) sleep scale.

Results: Worse sleep quality (higher sleep disturbance score, sleep problem index score and
PSQI score) was not associated with greater AD related pathology (lower level of CSF ABi-42,
and higher levels of CSF t-tau, and p-tau). Interestingly, patients with more advanced stage
of dementia showed better sleep adequacy and lower sleep problems.

Conclusions: The negative association between CSF AD biomarkers and sleep quality in
patients with MCI and AD dementia in the present study seems to be incongruent with the
previously reported poor sleep in cognitive healthy adults with greater AD-related pathology.
Growing evidence has suggested that changes in sleep and CSF AD biomarkers are present
early in the course of AD and precede the onset of cognitive symptoms. Furthermore, some
previous studies showed an absence of correlation between sleep score and disease severity
in MCI and AD dementia patients. Therefore, our finding may support that the cause of sleep
disturbance in the status of AD dementia is multi-factorial, such as individual or genetic
susceptibility, co-morbidities, and environmental conditions. A larger number of study needs
to confirm these results.
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THE EFFECT OF MOOD STATUS ON THE SUBJECTIVE-OBJECTIVE SLEEP
DISCREPANCY IN HEALTHY YOUNG SUBJECTS: A MULTILEVEL MODELING
APPROACH
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Introduction: It has been well known that subjective report of sleep duration is less
accurate than objectively measured sleep duration. While this is particularly seen in elderly
and patients with insomnia, the discrepancy between subjective and objective sleep duration
does exist in healthy subjects. Predictors of the discrepancy between subjective and
objective sleep duration in healthy young adults are yet to be elucidated. This study aimed
to examine the associations between mood on awakening and the subjective-objective
discrepancy in sleep duration in healthy young subjects using multilevel modeling approach.
Methods: We studied 25 healthy young subjects (17 males and 8 females; 20.7 £ 2.1
years, mean £ SD) over an eight-day period. The subjects wore a tri-axis accelerometer on
the non-dominant wrist throughout the study period and objective sleep duration and sleep
efficiency were obtained. The subjects also completed a daily questionnaire on awakening,
which included questions about subjective sleep duration and sleep quality; depression and
anxiety mood scale; and mood status or physical symptoms such as happiness, fatigue,
sleepiness, stress, pain, anger, and lack of concentration. Multilevel modeling was used to
examine the intra-individual associations between the subjective-objective discrepancy in
sleep duration and subjective mood states on awakening. The difference in sleep duration
was calculated by subtracting objective sleep duration from subjective sleep duration. The
discrepancy was calculated as the absolute magnitude of the difference between subjective
and objective sleep duration.

Results: The discrepancy between subjective and objective sleep durations was 42.7 £ 31.2
min while the difference in sleep duration was 8.6 £ 52.3 min. Happy mood on awakening
significantly predicted the discrepancy between subjective and objective sleep duration (p =
0.01); none of the other mood or physical symptoms significantly predicted the sleep
discrepancy (p > 0.05). On the other hand, the discrepancy in sleep duration did not
significantly predict happy mood on awakening (p > 0.05). Neither objective sleep efficiency
nor subjective sleep quality significantly predicted the discrepancy in sleep duration (p >
0.05). No association was found for the difference in sleep duration (p > 0.05). These
results held true after controlling for age or gender.

Conclusion: The mood of happiness could be a predictor of the discrepancy between
subjective and objective measures of sleep duration, but not vice versa, in healthy young
subjects, suggesting that the specific mood status may underlie the cognitive processes
concerning sleep state misperception. The results indicated that the mood status on
awakening, or underlying physiological processes regulating the specific mood state, could
be a potential intervention target to normalize the sleep state misperception. The results
also have implications for epidemiologic studies examining the relationship between self-
reported sleep duration and mortality and/or comorbidity.

Acknowledgements: This work was partly supported by JSPS KAKENHI Grant Number
18K17891 to AK. AK was also supported by a grant for Excellent Young Researchers at The
University of Tokyo.
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Introduction: Obstructive sleep apnea (OSA) is present in approximately 20% of older
adults and has been associated with higher risk of developing dementia. Previous studies
suggest that OSA should be screened for in older people at risk of dementia. Yet, it remains
unclear which OSA indices are of most significance in this population and whether these
relationships differ between people with subjective memory complaint (SMC) and subtypes
of mild cognitive impairment (MCI), including those with either amnestic or non-amnestic
profiles. In this study we aim to identify OSA indices that best predict memory recall
performance. Furthermore, we aim to determine whether the relationship between these
identified indices differ between people with different cognitive profiles.

Materials and methods: One hundred and ninety-one participants with subjective
cognitive and/or mood concerns, were recruited, including those with MCI. A full
neuropsychological battery was completed and 64 participants were diagnosed with
amnestic mild cognitive impairment (aMCI), 84 with non-amnestic mild cognitive impairment
(naMCI), and 43 with SMC (no objective cognitive impairment). Participants then underwent
overnight polysomnography (PSG) in a sleep laboratory. From each PSG, the following
measures were extracted: Total sleep time (TST), apnea-hypopnea index (AHI, average
number of apneas and hypopneas per hour), respiratory disturbance index (RDI, average
number of apneas, hyponeas, and respiratory events related arousals per hour), oxygen
desaturation index (ODI, average number of drops in oxygen saturation that is =3% per
hour), and average time spent below 90% Sp0O2. While a complete neuropsychological
battery was performed, the current study will only examine the delayed recall component of
the Rey Auditory Verbal Learning Test (delayed recall of verbal memory).

Results: Individuals with aMCI were significantly older than SMC group (p< 0.05) but no
other groups were significantly different (p>0.05). Mean TST was 357.6 £ 80.6 minutes,
mean AHI of 16.7 £ 15.9/h, mean RDI of 22.6 £ 19.8/h, average ODI of 12.4 £ 15.55/h).
Average time spent below 90% SpO2 was 6.1 £ 13.1 minutes). There were no significant
differences in any of sleep variables between cognitive diagnosis groups (p>0.05).

Delayed recall of verbal memory was significantly predicted by RDI (p< 0.05) after
accounting for sex, age, years of education, and cognitive diagnosis groups, while AHI
(p>0.05) and ODI (p>0.05) were not significant predictors in our stepwise regression
model. Follow-up analysis revealed that only RDI during REM was correlated with delayed
recall of verbal memory in aMCI group (r=-0.410, p=0.001), but not significant for any
other groups (p>0.05). RDI during NREM was not correlated with recall memory in any
group (p>0.05).

Conclusions: These findings suggest that RDI may be a better indication of verbal memory
performance than AHI and ODI. Furthermore, RDI during REM sleep may be driving the
relationship, especially in individuals with amnestic MCI.

Acknowledgements: This study was supported by the Neurosleep and CogSleep Centres of
Research Excellence and NHMRC Fellowships awarded to Prof Naismith, Grunstein, A/Prof
Phillips and Dr D'Rozario. Mr Lam is supported by an Australian Government Research
Training Program Scholarship.
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Introduction: Increasing research attention is drawn to the impact of sleep deprivation on
conscious emotion regulation over the past decade, but few empirical studies examined its
effect on implicit regulation of emotions such as emotional conflict adaptation, which refers
to the ability to detect emotionally-salient distractor and subsequently inhibit distraction
information, and is closely linked to mood symptoms. The current study investigated the
influence of sleep deprivation on the ability to implicitly resolve emotional conflict.
Materials and methods: Twenty-four healthy participants, aged 18-29 years
(mean=22.75, SD=2.68, 11 female), completed a counterbalanced, repeated measures
study design involving a night of normal sleep control condition (SC) and a night of in-
laboratory sleep deprivation condition (SD), after 6/7 days of monitoring by actigraphy and
sleep diary. Following each condition, participants performed an emotional conflict task with
electroencephalographic (EEG) recordings. Emotional faces (fearful/happy) overlaid with
words (“fear”/“happy”) were used as stimuli creating congruent or incongruent trials, and
participants were instructed to indicate whether the facial expression was happy or fearful.
The effect of previous trial type on processing of current incongruent trial was measured by
the incongruent conflict adaptation effect (iI-cI), whereas its effect on current congruent trial
was measured by the congruent conflict adaptation effect (cC-iC). Negative values indicated
that behavioral adjustment on il trial is faster than adjustment on cI trial, and the
adjustment on iC trial is slower than adjustment on cC trial.

Results: For the across-trial response time measures, a 2 (condition: SC/SD) x 2 (conflict
adaptation effect: congruent/incongruent) repeated measures ANOVA showed a significant
interaction effect between condition and conflict adaptation, F(1,23)=8.87, p=.007. Follow-
up analysis revealed that the interaction effect was driven by a significantly more positive
reaction time difference score during adaptation on incongruent trials (iI-cI) in the SD group,
mean difference=46.51, p=.004. Participants showed compromised conflict adaptation
during incongruent trials after SD, as indicated by a slower performance on post-incongruent
incongruent trials than post-congruent incongruent trials, but this was not observed in the
SC group, p>0.5. For the P300 peak amplitude, a 2 (condition: SC/SD) x 2 (trial
congruency: congruent/incongruent) repeated measures ANOVA was performed at the CPz
electrode data. Results showed a marginally significant main effect of condition,
F(1,13)=4.58, p=.052. There was also a significant interaction effect between condition and
trial congruency, F(1,13)=5.13, p=.041. A post-hoc paired samples t test revealed that
P300 amplitude during congruent trials was significantly higher in the SD group than the SC
group, t(13)=-2.47, p=.028, suggesting that the SD group allocated more resources to
congruent trials than the SC group.

Conclusions: This study provides the first evidence that SD may impair the regulation of
emotional processing in the absence of explicit instruction. The SC group effectively
regulated emotional conflict from trial to trial, even though they were unaware of having
done so. In contrast, incongruent conflict adaptation did not emerge for the SD group,
suggesting the role of sleep in implicit emotional conflict adaptation.

Acknowledgements: This study was funded by the General Research Fund
(EdUHK#18611717), Research Grant Council, HKSAR.
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Introduction: Depression is highly prevalent in breast cancer patients. The regulation
strategy for cognitive emotion, the way how cancer patients regulate their emotions, is
important to cope well with their stressful events. This study aims to investigate the
influence of cognitive emotion regulation strategies on depressive symptoms of breast
cancer patients.

Materials and methods: We have reviewed medical records of 119 breast cancer patients
retrospectively. Psychiatric assessment was done using Patient Health Questionnaire-9
(PHQ-9), Insomnia Severity Index (ISI), State subcategory of State and Trait Anxiety
Inventory (STAI-S), Cancer-related Dysfunctional Beliefs about Sleep (C-DBS), Fear of
Progression (FoP), and Cognitive Emotion Regulation Questionnaire (CERQ).

Results: Significant differences in C-DBS, ISI, FoP and regulation strategies of CERQ were
observed between depressed groups (PHQ-9 = 10, n=60) and non-depressed groups (PHQ-9
< 10, n=59, p < 0.05). The PHQ-9 score correlated with C-DBS, ISI, FoP, all maladaptive
strategies except blaming others, and negatively correlated with most adaptive strategies
excluding refocus on planning (p < 0.05). Linear regression analysis revealed that patients’
depression was predicted by high score of ISI, FoP, low acceptance and high catastrophizing
item scores.

Conclusions: This study demonstrated that depression of cancer patients was associated
with their cognitive emotion regulation strategies. It is helpful to discuss with patients about
their coping strategies to improve cancer patients” depression.

Acknowledgements: This study was not financially supported.

188



Behavior, Cognition and Dreaming

Board #050 : Poster session 1
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Introduction: Sleep deprivation (SD) has long been known to have a negative impact on
cognitive functions. However, how sleep deprivation may influence social functions and the
underlying neural mechanism is less explored. Previous studies have controversial findings
on whether sleep deprivation will have an effect on decision-making tasks and only one
study found that 36-h SD has negative impact on social decision making. Therefore, the
current study aimed to investigate the effect of 24-h sleep deprivation on social decision
making and its neural basis.

Materials and methods: Study 1: Thirty-five healthy young adults aged 18-29 years
participated in the study and were randomly assigned to either SD or normal sleep (NS).
Following a week of habitual sleep with acti-graph and sleep diary, participants went through
a three-day experimental protocol. After one night of NS or SD, participants were told to
distribute $100 between himself/herself and their assigned partners on the Trust Game.
They were also asked to decide whether to accept or reject 10 offers of a split of $10 each
by previous participants on the Ultimatum Game. Study 2: Thirty-one healthy participants,
aged 18-29 years completed a counterbalanced, within-subject repeated-measure study
design involving a night of NS and a night of SD. The experimental protocol was the same as
Study 1. Electroencephalographic (EEG) data was additionally collected for 8 minutes during
resting state on the last day. Frontal alpha asymmetry and slow wave/fast wave ratio in
frontal sites (F3, F4, Fz) were two EEG indices that were of interest.

Results: Study 1: Participants of the SD group were sleepier (¢(33)=5.10, p< 0.001) and
less vigilant (£(33)=3.99, p< 0.001) than the control group. However, there was no
significant group differences in the amount of money offered in the Trust Game (TG) and in
the accepting rate in the Ultimatum Game (UG). Study 2: Participants in the SD condition
were sleepier (£(30)=-8.878, p< 0.001) and less vigilant (t(30)=-2.344, p< 0.005) than the
control condition. However, there was no significant group difference of participants'
decisions in both games. Frontal alpha asymmetry in the NS group (M = -0.094, SD = 0.12)
was similar to that in the SD group (M = -0.036, SD = 0.136). When comparing the SW/FW
ratio between two groups, there was no main effect of group (F1,1.7= 0.073, p = 0.790, ny? =
0.004) or of site (F2,34= 21.915, p < 0.001, np? = 0.563), indicating one night of SD did not
have an impact on emotion-related EEG indices.

Conclusions: The current study adopted both within-subject design and between-subject
design, but both showed no significant effect of 24-h SD on EEG indices and social decision
making, a social function that may not be as changeable as cognitive functions. It is possible
that as social beings, we have developed the ability to regulate our emotions and social
cognitions in a well-controlled interactive environment, thus 24-h SD does not induce
measurable changes in social decision-making processes.

Acknowledgements: This study was funded by the General Research Fund
(EdUHK#18611717), Research Grant Council, HKSAR.
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Introduction: Hypersomnolence has been shown to be associated with dementia onset, but
the mechanisms that link hypersomnolence and cognitive decline among healthier
individuals remain relatively unknown. Thus, we aim to quantify the association between
hypersomnolence and performance on neuropsychological tests within the older adult
population not known to be suffering from dementia.

Materials and Methods: The baseline data for the Comprehensive Cohort of the Canadian
Longitudinal Study on Aging (CLSA), a sample of 30,097 of the Canadian population
between ages 45-85, were used. Hypersomnolence was classified according to the DSM-5
criteria, based on participant reports of sleep patterns. Cognitive performance tests captured
memory through the Rey Auditory Verbal Learning Test (RAVLT); executive functioning
through the Controlled Oral Word Association Test (COWAT), Time-based & Event-based
Prospective Memory Test (TMT+PMT), Mental Alternation Test (MAT), Animal Fluency Test
(AFT), and Victoria Stroop Test (VST); and psychomotor speed through the Choice Reaction
Time Test (CRTT). We conducted a logistic regression analysis, where in order to identify
clinically relevant indication of potential cognitive impairment, the continuous outcome was
dichotomized by taking the worst performing individuals outside of 1 standard deviation
from the mean as 'Impaired Cognitive Performance' and the rest as 'Not impaired' after
adjusting for age, sex, and education. We also conducted sensitivity analyses on the sub-
group without possible sleep apnea symptoms.

Results: Hypersomnolence was associated with worse performance in executive functioning,
including verbal fluency, processing speed, and cognitive flexibility. Regression models
showed worse test scores in the COWAT (OR=1.53, 95% CI=1.22-1.92), AFT (OR=1.26,
95% CI=1.00-1.59), and MAT (OR=1.38, 95% CI=1.10-1.73) as well as longer task
completion time for the Dot (OR=1.53, 95% CI=1.22-1.93), Word (OR=1.42, 95% CI=1.13-
1.79), and Interference (OR=1.56, 95% CI=1.26-1.94) tasks of the VST. Hypersomnolence
was not associated with delayed recall or choice reaction time. Within the sub-group who did
not report symptoms of sleep apnea, the degrees of association remained similar.
Hypersomnolence was associated with impaired cognitive performance in RAVLT immediate
recall (OR=1.42, 95% CI=1.04-1.94) but not in MAT (OR=1.21, 95% CI=0.90-1.62) in this
sub-population.

Conclusions: In a large population study, among individuals without dementia,
hypersomnolence was found to be associated with worse cognitive performance. There were
only small changes in the strength of associations in the absence of possible sleep apnea
symptoms, but memory retention and psychomotor speed could be explained by factors
other than hypersomnolence.

Acknowledgements: JL was supported by a Canadian Sleep and Circadian Network's
Doctoral Scholarship. This research was made possible using the data collected by the CLSA.
The CLSA is funded by the CIHR and CFI.
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Introduction: Alcohol consumption and sleep deprivation have similar effects on hand-eye
coordination (HEC). Sleep deprivation impairs vigilance (the ability to sustain attention) and
increases injury/accident risk. In 2018, high-school students at the Vancouver Summer
Sleep School created a "Sleep Health Communication Concept” in order to disseminate
knowledge among youth with “Vigilance-Games”; the first game suggested was “Vigilance-
Pong”, analogous to “"Beer-Pong”. We investigated the suitability of “Vigilance-Pong” in a
knowledge dissemination concept.

Materials and methods: A. A literature review was conducted on Medline and PubMed to
identify the most common method for measuring changes in HEC (search phrase): “alcohol”
AND “fatigue” AND [“performance” OR “hand-eye coordination”].

B. “Vigilance-Pong”, as initially suggested, was played by 12 lab-members at a pilot-run. The
number of balls successfully tossed into a Pong-set was used as a measure of HEC. For
assessing fatigue, we used the Karolinska Sleepiness Scale (KSS) and selfies; for assessing
fatigue-affected-HEC, we used video recordings (camera facing participants). All data,
except videos and selfies, were recorded in a customized digital-survey-tool (Qualtrics) on
participants' mobile devices.

C. A Strength-Weakness-Opportunity-Threat (SWOT) analysis was conducted for the initial
game and potential adaptation.

Results: A. 317 articles were identified; 7 RCTs assessing HEC under influences of both
alcohol and fatigue were reviewed. Results show that 24-hours awake is equivalent to
0.10% blood alcohol content. The most common testing methodology for HEC was
computerized tracking, which involves centering a cursor on a constantly moving target.

B. Self-experience at the pilot-run revealed that the game set-up was operational and the
association to alcohol sparked major interest. To account for experience levels, participants
suggested a fixed number of throws, instead of limiting with a timeframe, and the inclusion
of practice throws. Although selfies were encouraged, they were not collected for data
analysis. Scores from the KSS generally remained similar, with slight fluctuations of 1 or 2
units in 3 participants. Quality of the video recordings allows movement analysis with
customized movement analysis software.

C. “Vigilance-Pong” - S: effective communication strategy; W: HEC-measurement not
standardized; O: appealing for addressing adolescent/young drivers in a prevention
campaign; T: based on North American alcohol-education-culture, might be perceived
negatively. Tracking - S: based on literature; W: insensitive to moderate levels of fatigue;
O: simple instructions; T: unengaging.

Conclusions: Based on the SWOT analysis, “Vigilance-Pong” retained its original
procedures, but was adapted to incorporate participant suggestions. The adapted game
takes approximately 2-minutes to complete and the setting allows collection of valuable
HEC-information. Participation in “Vigilance-Pong” and reviewing changes in HEC in context
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with the KSS and selfies is a unique way for communicating sleep health. Most importantly,
the game's similarity to alcohol consumption, use of selfies for personal reflection of affected
behaviours and its appropriateness for different ages raises lively discussions on accident
prevention in the context of athletic/occupational injuries. The equation “Sleep Deprivation =
Alcohol Intoxication” might be a new way to communicate the hazardous effects of sleep
deprivation to youth and adults.

Acknowledgements: Children's Sleep Network, BC Children's Hospital Foundation &
Research Institute.
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Introduction: Vigilance (the ability to sustain attention) fluctuations in response to
circadian rhythm and acute sleep deprivation increase the risk of preventable injuries. In
2018, high-school students at the Vancouver Summer Sleep School created a “Sleep Health
Communication Concept” in order to disseminate knowledge among youth with “Vigilance-
Games”; Timed Simple Math (TSM) was created to communicate the interaction between
Cognitive Flexibility (the ability to switch between different mental tasks; CF) and sleep. We
investigated TSM's suitability as a knowledge dissemination tool.

Materials and methods: A. A literature review was conducted on Medline and PubMed to
identify the most common method for measuring CF under the influence of sleep deprivation
(search phrase): “sleep*” AND [“cognitive flexibility” OR “task switching”].

B. TSM, as initially suggested, was investigated by 12 lab-members at a pilot-run. TSM
consisted of 8 elementary-level math questions organized into 2 sets - set 1: same
operation; set 2: multiple operations. For assessing task-switching speed and accuracy,
difference in completion time and correctness between the 2 sets was measured and
recorded in a digital survey tool (Qualtrics) on participants' mobile devices. For assessing
fatigue, the Karolinska Sleepiness Scale (KSS) and selfies were used; for assessing fatigue
associated vigilance fluctuations, video recordings were used to capture facial appearance.
C. A Strength-Weakness-Opportunity-Threat (SWOT) analysis was conducted for the original
and the adapted game.

Results: A. the Task-Switching Paradigm (TSP; https://www.psytoolkit.org/experiment-
library/taskswitching.html) was used by 16/172 articles assessing CF under fatigue. TSP
consists of repetitive mental tasks (either A: categorizing a letter as consonant or vowel, or
B: categorizing a digit as odd or even) and switching (A & B) trials.

B. Math operations as vigilance tests are unstandardized; self-experience revealed that
TSM's data collection method was well organized. KSS scores pre- and postgame generally
remained the same; changing by +/-2 for only three participants. Although selfies were
encouraged, they were not collected for data analysis. Quality of the video recordings allows
movement analysis with customized movement analysis software.

C. TSM - S: organized data entry method, tasks were not repetitive; W: unstandardized
testing method; O: 'fun’ discussion about testing; T: high performance may be due to
ability. TSP-test - S: standardized testing method; W: significant practice effect; O:
displayed scores lead to competitive atmosphere; T: results affected by participant
engagement.

Conclusions: According to the results of the SWOT analysis, TSP was chosen. The
downloadable TSP-test measures Switch Cost (reaction time difference between task-
repetition & task-switching), and can be used at home or in school, allowing participants to
review the direct effects of sleep on vigilance and performance. The TSP-test takes
approximately 4 minutes, allows multiple measurements (e.g. morning, noon and before
school ends), and is less affected by individual ability (in comparison to TSM), but
engagement and practice. The application of the TSP-game supports the creation of a
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“Vigilance Toolbox”, enabling self-assessment of own vigilance. The computed data
collection allows creation of machine learning algorithms for detection of vigilance
fluctuations.

Acknowledgements: BC Children's Hospital Foundation & Research Institute.
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Introduction: The school phase is a period of great learning for children, related to
different stimuli from the environment, new friendships and access to more information. The
learning, acquisition of new knowledge, is possible through the consolidation, during the
continuous sleep, of the memories obtained in the waking periods. The fragmentation of
sleep negatively influences the cognitive and motor performance of the child. Thus, school
children, need a good night s sleep and a full day of activities for adequate performance in
the studies. The objective of this research was to identify the relationship between the
fragmentation of the activity-rest rhythm and the intelligence quotient of execution in school
children.

Casuistic and Method: Cross-sectional study was developed with children enrolled in a
private educational institution in Sdo Paulo, Brazil, from the first to the fourth year of
elementary education. Between August and November 2018, the Wasi-II test was applied
and an actimetry sensor (ActTrust®) was maintained in the non-dominant upper limb of the
child for 15 consecutive days. The variables analyzed were related to the children’s
characterization, activity-rest rhythm fragmentation and execution intelligence quotient. The
Wasi-II tests were analyzed by a psychologist and the data obtained by the actimetry sensor
were analyzed in the software ActStudio®©. Statistical analysis was performed using SPSS
Statistics 2.0 using the mean, standard deviation and the GLzM test to analyze the non-
parametric data ratio, considering significant values of p< 0.05.

Results: Fourteen children were analyzed, the half were boys, with a mean age of
7.55(£1.09) years. The mean values of activity-rest rhythm fragmentation were
0.61(£0.07) and the Intelligence Quotient of Execution mean was 103.7(£18.73), with no
significant relationship between these variables (p=0.353). Although no difference
statistically significant was identified in this sample, it was possible to demonstrate that
children with higher values of activity-rest rhythm fragmentation showing lower Intelligence
Quotient of Execution values (OR=1.891).

Conclusion: We found an inversely proportional relationship between activity-rest rhythm
fragmentation and the Intelligence Quotient of Execution among children in the school
phase, which indicates a worse execution performance of children with fragmented sleep.
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EFFECTS OF PROLONGED WAKEFULNESS AND DISTRACTION ON
SIMULATED DRIVING PERFORMANCE
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Introduction: This study examined the combined effects of drowsy driving and distracted
driving, two of the most preventable causes of motor vehicle crashes. Since prolonged
wakefulness reduces attentional capacity and distractors cause competition for attentional
resources, it was predicted that the negative consequences of prolonged wakefulness and
distraction would combine, producing more profound effects on driving performance than
either alone. Based on the literature, it was also predicted that visual distractors would
produce greater decrements in driving performance than a cognitive distractor, that text-
based signs would produce more deterioration than symbol-based signs, and that dual
distractors would have a greater effect than individual distractors.

Materials and methods: Participants (19F; 13M; Mean age = 22.0y) completed four
simulated 30-minute driving sessions in the York Driving Simulator at 2400, 0200, 0400 and
0600. Stanford Sleepiness and Fatigue Scale ratings were obtained before and after each
session. The distractor tasks included text- and symbol-based road signs and an addition
task which required participants to add seven single-digit numbers and indicate whether the
sum was odd or even by pressing buttons on the steering wheel. The distractor tasks were
presented as text based signs alone, text based signs plus the addition task, symbol based
signs alone, symbol based signs plus the addition task, and the addition task alone. They
occurred at random intervals throughout the drive but with each task occurring once in each
five-minute period. Prior to the occurrence of the roadside signs, participants were
instructed to look for a particular text or symbol and indicate its presence by pressing a
button on the steering wheel. The effect of distractors was assessed by comparing driving
during the 30m adjacent to the distractor with that during the previous 30m which acted as
a baseline.

Results: Sleepiness and fatigue increased as wakefulness was prolonged (p< 0.001). Mean
speed (p< 0.001) and road position variability (p< 0.002) increased with prolonged
wakefulness. While the presence of distractors produced a number of effects on driving
performance including changes in road position (p< 0.001), road position variability (p<
0.001), speed (p< 0.001), and speed variability (p=0.035), contrary to hypothesis
prolonged wakefulness did not produced an additive effect.

Conclusions: The principle hypothesis was not supported possibly because the distractor
tasks had an alerting