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Objectives

- Understand the medical, developmental, and
environmental influences which impact sleep disorders
In school-age children

- Understand how the clinical presentation and treatment
of common sleep disorders in school-age children differ
compared to adults

- Understand the impact of common childhood sleep
disorders upon learning, attention, and behavior




Key Questions

- What constitutes normal sleep for the school -aged child

- What are the causes and consequences of insufficient or
disrupted sleep?

- How do school start ti mes | m

- Why should we (still) be concerned about identifying
and effectively treating childhood OSA?




Age-related Changes in Sleep
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Sleep Architecture in Children

CHILDREN

SLEEP STAGES
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How Much Sleep is Normal?

Six hours for a man, seven for a woman, and eight for a
{e]o]}

English Proverb, 18th century




Dally total sleep duration in childhood

Total sleep duration
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SLEEP DURATION RECOMMENDATIONS

HOURS OF SLEEP
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- Recommended - May be Appropriate Not Recommended
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Hirshkowitz M, The National Sleep Foundation’s dology and results summary, Sleep Health (2015},



Determining optimal sleep duration

- Ask about sleep schedule during summer vacation

For example, an adolescent with habitual sleep onset at
3:00 AM and waking at noon during summer vacation
suggests:

Optimal sleep duration is probably near 9 hours
The patient is a natural night owl (delayed sleep phase)




Insufficient sleep:
Variability for time in bed
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School Night
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Sleep duration on school nights vs
nonschool nights
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How often do adolescents ¢

Adolescents’ Reported Amount
of Sleep on School Nights

Borderline
31 %

Don’t Know/Refused
4%




Factors influencing sleep schedule /dur:

- The chi dos age and I ntr.

Bedtime schedule
Parents regulate bedtime for younger children
Children gain or exert more autonomy as they grow older

Regularity of sleep schedule

Bedtime and waking time often differ considerably
between school days, non-school days, and vacation

Morning or evening activities (homework, sports, etc.)

Concurrent use of stimulant medication or caffeine




Texting
Netflix

Light exposure

. Circadian influences




Prevalence of electronic devices in adolescents

- Computer 30%

. Television 66%

- Digital music player

- Mobile phone
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When children become night o

- Many adolescents and some preadolescents are nig
owls

- Major impacts:

Insomnia at bedtime on school nights
Difficult morning waking on school days
Shortened sleep duration on weeknights

- Late bedtimes and late morning waking on weekends
and holidays reinforce the night owl tendency




Circadian rhythm and sleep pha:

Circadian Rhythm Sleep Disorders

Characteristics

Normal slee
wake rhythm
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Factors impacting circadian rhythm & sleep

Time cues

Feeding 9/~
schedules !@1

i Activity

Central outputs Peripheral outputs
Sleep-wake Heart
cycles Liver
Cognitive Muscle
performance Kidney

' '

Physiology and behaviour




Circadian rhythm and sleep pha:

Circadian Rhythm Sleep Disorders
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Circadian day
often exceeds
24 hour se

Time of day




Effects of Sleep Restriction (5 hot
sleep) on multiple sleep latency tes
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Theall-n1 ght er
know It.

- Study of sleep deprivation in college students

- Assessed effects of 24 hour sleep-deprivation
compared to normal (8 hours) sleep

- Sleep-deprived students performed worse on
cognitive performance tasks but perceived that
they had better performance and better effort
and concentration.
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Academic Performance among Adolescents with Behaviorally

Induced Insufficient Sleep Syndrome
Yu Jin Lee, MD, PhD'": Juhyun Park, MA': Soohyun Kim, MA'; Seong-Jin Cho, MD, PhD% Seog Ju Kim, MD, PhD'?

'Department of Psychiatry, Seoul National University Hospital, Seoul, Republic of Korea;
’Department of Psychiatry, Gachon University of Medicine and Science, Incheon, Republic of Korea;

‘Department of Medical Science, Seoul National University College of Medicine, Seoul, Republic of Korea

Study Objectives: The present study investigated academic
performance among adolescents with behaviorally induced
insufficient sleep syndrome (BISS) and attempted to identify
independent predictors of academic performance among
BISS-related factors.

Methods: Atotal of 51 students with BISS and 50 without BISS
were recruited from high schools in South Korea based on self-
reported weekday sleep durations, weekend oversleep, and
the Epworth Sleepiness Scale (ESS). Participants reported
their academic performance in the form of class quartile
ranking. The Korean varsion of the Composite Scale (KtCS)
for morningness/eveningness, the Beck Depression Inventory
(BDI) for depression, and the Barratt Impulsiveness Scale-Il
(BIS-Il) for impulsivity were administered.

Results: Adolescents with BISS reported poorer academic
performance than adolescents without BISS (p = 0.02).
Adolescents with BISS also exhibited greater levels of

eveningness (p < 0.001), depressive symptoms (p < 0.001),
and impulsiveness (p < 0.01). Longer weekend oversleep
predicted poorer academic performance among adolescents
with BISS even after controlling for ESS, KtCS, BDI, and BIS-II
(F=042,p<0.01).

Conclusions: BISS among adolescents is associated with poor
academic performance and that sleep debt, as represented by
weekend oversleep, predicts poorer academic performance
independent of depression, impulsiveness, weekday sleep
duration, daytime sleepiness, and morningness/eveningness
among adolescents with BISS.

Keywords: behaviorally induced insufficient sleep syndrome,
academic performance, weekend oversleep, adolescent
Citation: Lee YJ, Park J, Kim S, Cho SJ, Kim SJ. Academic
performance among adolescents with behaviorally induced
insufficient sleep syndrome. J Clin Sleep Med 2015;11(1):61-
68.




The Prospective Association between Sleep Deprivation and Depression
among Adolescents

Robert E. Roberts, PhD'; Hao T. Duong, MD, MPH, DrPh?

!Division of Health Promotion and Behavioral Sciences, UTHealth, School of Public Health, University of Texas Health Science Center;, Houston, TX;
‘Centers for Disease Control, Hanoi, Viemam

Study Objectives: To examine the prospective, reciprocal association between sleep deprivation and depression among adolescents.

Design: A community-based two-wave cohort study.

Setting: A metropolitan area with a population of over 4 million.

Participants: 4,175 youths 11-17 at baseline, and 3,134 of these followed up a year later.

Measurements: Depression is measured using both symptoms of depression and DSM-IV major depression. Sleep deprivation is definedas<6h
of sleep per night.

Results: Sleep deprivation at baseline predicted both measures of depression at follow-up, controlling for depression at baseline. Examining the
reciprocal association, major depression at baseline, but not symptoms predicted sleep depnvation at follow-up.

Conclusion: These results are the first fo document reciprocal effects for major depression and sleep deprivation among adolescents using
prospective data. The data suggest reduced quantity of sleep increases nisk for major depression, which in fum increases nisk for decreased sleep.
Keywords: Depression, sleep deprivation, adolescents, epidemiology

Citation: Roberts RE; Duong HT. The prospective associalion between sleep deprivation and depression among adolescents. SLEEP
2014;37(2):239-244.




Risk for sports Injuries rises with sleep
deprivation

Likelihood of Injury Based on Hours of Sleep per Night
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FIGURE 1. Likelihood of injury over 21-month period based on hours of sleep per night. Used with permission from Children’s
Orthopaedic Center at Children’s Hospital, Los Angeles. Adaptations are themselves works protected by copyright. So in order to
publish this adaptation, authorization must be obtained both from the owner of the copyright in the original work and from the
owner of copyright in the translation or adaptation.




Increased ris
for motor
vehicle
accidents in

sleep-deprive
young drivers

Original Investigation

Sleep-Deprived Young Drivers and the Risk for Crash

The DRIVE Prospective Cohort Study

Alexandra L. C. Martiniuk, MSc, PhD; Teresa Senserrick, PhD; Serigne Lo, PhD; Ann Williamson, PhD; Wei Du, PhD;

Ronald R. Grunstein, MD, PhD; Mark Woodward, PhD:; Nick Glozier, MBBS, PhD; Mark Stevenson, PhD, MPH;
Robyn Norton, PhD; Rebecca Q. Ivers, MPH, PhD

IMPORTANCE Short sleep duration is common in adolescents and young adults, and short
sleep duration is a risk factor for motor vehicle crash.

OBJECTIVE To assess the association between hours of sleep and the risk for motor vehicle
crash, including the time of day of crash and types of crash (single, multiple vehicle, run off
road, and intersection).

DESIGN Prospective cohort study.
SETTING New South Wales, Australia.

PARTICIPANTS Questionnaire responses were obtained from 20 822 newly licensed drivers
aged 17 to 24 years. Participants held a first-stage provisional license between June 2003 and
December 2004 prospectively linked to licensing and police-reported crash data, with an
average of 2 years of follow-up. Analyses were conducted on a subsample of 19 327
participants for which there was full information.

EXPOSURE Sleeping 6 or fewer hours per night.

MAIN OUTCOMES AND MEASURES The main outcome variable was police-reported crash.
Multivariable Poisson regression models were used to investigate the role of sleep duration
on the risk for crash.

RESULTS On average, those who reported sleeping 6 or fewer hours per night had an
increased risk for crash compared with those who reported sleeping more than 6 hours
(relative risk [RR], 1.21: 95% Cl, 1.04-1.41). Less weekend sleep was significantly associated
with anincreased risk for run-off-road crashes (RR, 1.55; 95% Cl, 1.21-2.00). Crashes for
individuals who had less sleep per night (on average and on weekends) were significantly
more likely to occur between 8 i and 6 au (RR, 1.86; 95% C1, 1.11-3.13, for midnight to 5:50 am
and RR, 1.66; 95% Cl, 1.15-2.39, for 8:00 pu to 11:59 pu).

CONCLUSIONS AND RELEVANCE Less sleep per night significantly increased the risk for crash
for young drivers. Less sleep on weekend nights increased the risk for run-off-road crashes
and crashes occurring in the late-night hours. This provides rationale for governments and
health care providers to address sleep-related crashes among young drivers.

JAMA Pediatr. 2013;167(7-647-655. doi:101001/jamapediatrics 2013 429
Published online May 20, 2013.
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Adolescent
sleep
duration
and obesity
risk

a prospective study

Cumulative exposure to short sleep and body mass outcomes:

PATRICK M. KRUEGER', ERIC N. REITHER?, PAUL E. PEPPARD?,
ANDREW E. BURGER? and LAUREN HALE*

"Department of Health and Behavioral Sciences, University of Colorado Denver and Population Program, Institute of Behavioral Sciences,
University of Colorado, Boulder, CO, USA; *Department of Sociclogy and the Yun Kim Population Research Laboratory, Utah State University,
Logan, UT, USA; 3Dapanmant of Population Health Sciences, University of Wisconsin-Madison, Madison, WI, USA; “Preventive Medicine,
Program in Public Health, Stony Brook University, Stony Brook, NY, USA

Keywords

adolescence, body mass index, nationally
representative, persistent short sleep, sleep
standards

Correspondence

Patrick M. Krueger, Department of Health and
Behavioral Sciences, 1201 5th Street, Campus
Box 188, PO Box 173364, Denver, CO 80217,
USA.

Tel.: +303 556 5932;

Fax: +303 556 8501;

e-mail: Patrick.Krueger@ucdenver.edu

Accepted in revised form 22 June 2015;
received 17 February 2015; revised June 10,
2015

DOI: 10.1111/jsr.12327

SUMMARY
Short sleep duration is associated with excess body mass among
adolescents and young adults. The mechanisms theorized to drive that
association suggest that persistent exposure to short sleep should be
associated with greater accumulations of body mass. We use prospec-
tive cohort data from four waves of the National Longitudinal Study of
Adolescent to Adult Health (1994-2009; n = 14 800) to examine asso-
ciations between cumulative exposure to short sleep throughout
adolescence and early adulthood and obesity and elevated waist
circumference outcomes. We compare several clinical and distribution-
based standards of short sleep to assess which measures are associ-
ated most strongly with body mass. Cumulative exposure to short sleep
exhibits dose-response associations with obesity and elevated waist
circumference. Relative to respondents with no instances of short sleep,
those who slept —0.50 standard deviations or less than the age and sex-
specific average sleep hours in all four waves had 1.45[95% confidence
interval (C): 1.03, 2.04] times the odds of being obese and 1.45 (95% Cl:
1.02, 2.06) times the odds of having an elevated waist circumference.
Our findings suggest that cumulative exposure to short sleep during
adolescence and young adulthood may play an important role in the
etiology of obesity and elevated waist circumference during this
important developmental period.



Net impact of chronically insufficient s

- Impaired
memory/cognition

. Disturbed mood and
behavior

. Unaware of their
deficits




