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Mood was assessed using Profile of Mood States (POMS); its 7 
subscales (tension, anger, fatigue, depression, esteem-affect, vigor, 
confusion) were summed (with a constant of 100)  to create a 
Total Mood Disturbance (TMD) score. Multiple linear regression 
models examined associations between sleep health and mood 
adjusting for age, gender, and whether pre- or post-COVID-19.
Results: The mean sleep health score was 4.7±1.1; the mean TMD 
score was 96.6±18.5. Better sleep health was associated with lesser 
TMD (β=-0.32, p<0.001) and better mood on each of the POMS 
subscales (β≥0.18, p<0.05), aside from esteem-related affect (p=0.31). 
Of the individual sleep dimensions, only satisfaction, alertness, and 
efficiency were associated with TMD (β≥0.18, p<0.05). Satisfaction 
was the only individual sleep dimension that was consistently associ-
ated with better mood on each subscale (β≥0.17). Alertness, efficiency, 
and duration were inconsistently associated with individual mood 
subscales. Regularity and timing were not associated with any mood 
subscales (p≥0.267 and p≥0.073, respectively).
Conclusion: Better sleep health was associated with less TMD. 
Satisfaction was the sleep dimension that consistently associated with 
each subscale of mood. The cross-sectional, observational design limits 
casual inference between sleep health and mood disturbance due to a 
lack of temporality and the potential for residual confounding.
Support (If Any): This study was funded by National Institutes of 
Health (NIH) grants R01HL134809 and R01HL147610.
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Introduction: The association of  metrics of  sleep microstructure 
with internalizing and externalizing problems in youth has re-
mained elusive. While one study found increased frontal slow wave 
activity (SWA) in depressed adolescents, there is lack of  evidence 
for a relationship between dimensional measures of  behavior and 
metrics of  sleep depth/intensity. We examined the association be-
tween two measures of  sleep depth/intensity, slow wave activity 
(SWA) and odds ratio product (ORP), with internalizing and ex-
ternalizing problems in children and adolescents.
Methods: We calculated SWA and ORP during non-rapid eye 
movement (NREM) sleep at central, frontal and fronto-occipital 
derivations in 639 children (5-12y, median 9y) and 418 adoles-
cents (12-23y, median 16y) from the Penn State Child Cohort 
via in-lab polysomnography. ORP provides a standardized 
measure of  NREM sleep depth, while ORP-9 (average ORP 
in the 9-seconds following NREM arousals) provides a metric 
of  arousability. SWA (0.4-4Hz) absolute power (µV2) was de-
termined during NREM sleep. Internalizing and externalizing 
problems were assessed on Achenbach’s Behavior Checklist by 
parent (subjects≤17y) or self-report (subjects≥18y). For each 
scale, T-scores with a mean of  50 and standard deviation of  10 
were obtained following standardized scoring. Multivariable-
adjusted linear regression models examined the association be-
tween SWA/ORP and clinical outcomes.
Results: At ages 5-12, fronto-occipital SWA was negatively associ-
ated with externalizing behaviors (p=0.05), while fronto-occipital 
and frontal ORP, and frontal ORP-9 were positively associated with 

internalizing symptoms (all p<0.01). At ages 12-23, central SWA was 
negatively associated with internalizing symptoms (p=0.05), while cen-
tral (p=0.05) and frontal (p=0.03) ORP and central ORP-9 (p=0.03) 
were positively associated with externalizing behaviors.
Conclusion: Reductions in SWA in childhood or adolescence are as-
sociated with developmentally appropriate behavioral problems, as de-
pression/anxiety are more prevalent in adolescence. In contrast to SWA, 
increased ORP (lighter sleep) and ORP-9 (greater arousability) are as-
sociated with more anxiety/depression in childhood, yet more external-
izing behaviors in adolescence. These distinct associations, such as SWA 
with externalizing behaviors and ORP with internalizing symptoms 
during childhood, may reflect how SWA captures local/synaptic con-
trol, while ORP global/state control, of sleep depth, making both sleep 
EEG biomarkers important from a developmental standpoint.
Support (If Any): National Institutes of Health (R01MH118308, 
UL1TR000127)
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Introduction: Typically, college students practice unhealthy sleep 
hygiene behaviors, obtain too little sleep, and experience poor sleep 
quality. Sleep hygiene includes the routines or practices that prepare a 
person for the best possible night of sleep. Good sleep hygiene habits, 
like creating a sleep-friendly environment and making time for sleep, 
promote healthy duration and quality of sleep. Stress is also an im-
portant factor to consider during the college experience. Sleep and 
mental health are tightly connected, and stress can negatively impact 
the sleep and mental health of individuals. The focus of the current 
study was to examine habitual sleep habits in college students, in asso-
ciation with sleep quality and psychological health.
Methods:   Participants included 51 undergraduate students 
(18 men, average age M=20.25  years, SD=1.78) who wore wrist 
actigraphs to measure their typical sleep habits for one week. 
After one week, participants completed questionnaires about sleep 
quality (Pittsburgh Sleep Quality Index, PSQI) and sleep hygiene 
practices (Sleep Hygiene Index, SHI). Higher scores on PSQI rep-
resent poorer quality; higher scores on SHI represent unhealthy 
sleep hygiene behaviors. Mental health symptoms were measured 
by the Depression, Anxiety, and Stress Scale (DASS-21).
Results: Overall sleep duration was 6.59 hours and sleep efficiency 
was 82.55% as measured by actigraphy. PSQI scores (M=6.86) dem-
onstrated poor sleep quality and SHI scores (M= 24.80) indicated 
overall poor sleep hygiene practices. SHI scores predicted higher 
PSQI scores (F(1, 50) = 18.05, p<.001), but did not predict sleep 
duration or efficiency. Depression, anxiety, and stress scores on the 
DASS predicted poorer sleep hygiene (F(1, 50)  =  18.05, p<.001; 
F(1, 50) = 5.82, p=.020; F(1, 50) = 13.42, p<.001; respectively).
Conclusion: As expected, college students’ sleep was short in dur-
ation, poor in efficiency, and poor in quality. Additionally, poor 
sleep hygiene practices predicted poorer sleep quality. Interestingly, 
scores that indicated worse depression, anxiety, and stress pre-
dicted poorer sleep hygiene practices, suggesting that mental health 
may contribute to healthy sleep practices. More research is needed 
to understand the complex relationship between mental health, 
sleep, and healthy sleep practices
Support (If Any): None.

A. Basic and Translational Sleep and Circadian Science XVI. Sleep and Emotion, Stress, and Trauma
D

ow
nloaded from

 https://academ
ic.oup.com

/sleep/article/45/Supplem
ent_1/A114/6592388 by guest on 08 June 2022


