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Disclosures

·I do not have any relationships with any entities 

producing, marketing, re -selling, or distributing health 

care goods or services consumed by, or used on, 

patients

·Non-FDA labelled treatments may be discussed



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 times impact a childõs sleep?

·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



How Much Sleep is Normal?

Six hours for a man, seven for a woman, and eight for a 

fool.

English Proverb, 18th century



Daily total sleep duration in childhood

Iglowstein et al. Pediatrics 2003, 111:302-307





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

6

7

8

9

10

11

Age: 7y 10y 13y 16-22y

School Night

Nonschool Night

Carskadon and Dement, 1987



Sleep duration on school nights vs 

nonschool nights

National Sleep Foundation 2006 Sleep in America poll



How often do adolescents get enough sleep?

National Sleep Foundation 2006 Sleep in America poll



Factors influencing sleep schedule /duration

·The childõs age and intrinsic sleep drive

·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



·Bedtime activities:

·Reading

·Music

·Texting

·Netflix

·Light exposure

·Circadian influences

Factors influencing sleep schedule /duration



Prevalence of electronic devices in adolescents bedrooms

·Computer 30%

·Television 66%

·Digital music player 79%

·Mobile phone 90%

Calamaro et al. Pediatrics 2009; 123(6): e1005.





When children become night owls

·Many adolescents and some preadolescents are night 
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 phase



Factors impacting circadian rhythm & sleep phase



Circadian rhythm and sleep phase



Circadian day 

often exceeds 

24 hoursé

leading to 

tendency 

toward 

delayed sleep 

phase



Effects of Sleep Restriction (5 hours 

sleep) on multiple sleep latency testing

0

2

4

6

8

10

12

14

16

18

B
as

el
in
e

R
1

R
2

R
3

R
4

R
5

R
6

R
7

Carskadon and Dement, 1987

Highly alert

Extremely 

sleepy

ŷ



The all-nighter: dumb and donõt 

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.

Pilchner, JJ.  How Sleep Deprivation Affects Psychological Variables Related to College Studentsô Cognitive 

Performance.  J Amer Coll Health. Nov 1997







Risk for sports injuries rises with sleep 

deprivation

Milewski MD et al. J Pediatr Orthop 2014; 34:129-233.



Martiniuk et al. JAMA Pediatr 

2013; 167(7): 647-655.

Increased risk 

for motor 

vehicle 

accidents in 

sleep-deprived 

young drivers



Adolescent 

sleep 

duration 

and obesity 

risk

Krueger et al. J 

Sleep Res 2015; 24: 

629-638.



Net impact of chronically insufficient sleep

·Impaired 

memory/cognition

·Disturbed mood and 

behavior

·Unaware of their 

deficits


