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Sleep problems are common among children and ado-
lescents,1 with prevalence rates of 25% to 40%.2-4 Young 
children most commonly exhibit what is referred to as 

bedtime problems and night wakenings, whereas children in 
middle childhood (age 4 to 12) through adolescence (age 13 to 
17) report insomnia. For many children, these problems per-
sist.3 Insufficient sleep in children and adolescents worsens 
inattention, daytime fatigue, and cognitive and behavioral def-
icits.5 Assessment and treatment of sleep problems in children 
and adolescents is critical because poor sleep among youth 
increases the risk for depression, self-harm, and suicide,6,7 
increases family stress, and decreases parental well-being.1 

This 2-part article describes the assessment, diagnosis, 
and treatment of sleep problems among children and ado-
lescents. In part 1, we focus on:

•	sleep architecture (circadian rhythms, stages of sleep)
•	sleep in healthy youth (age 6 to 17) and those with atten-

tion-deficit/hyperactivity disorder (ADHD), depressive dis-
orders, and anxiety

•	how to assess sleep, and the differential diagnosis of 
behavioral sleep problems in pediatric patients.

In Part 2, we will cover psychotherapeutic and psycho-
pharmacologic interventions for youth with insomnia, 

A thorough evaluation can 
identify modifiable factors and 
guide treatment 
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and describe an effective approach to con-
sultation with pediatric sleep medicine 
specialists.

How much sleep do children and 
adolescents need?
Throughout their development, children 
spend 40% to 50% of their time asleep. 
Sleep schedules are based on circadian 
rhythms, which are physical, mental, and 
behavioral changes that follow an approxi-
mately 24-hour cycle. Human circadian 
rhythm varies between 24 and 25 hours  
and is vital in determining our sleep pat-
terns. Exposure to sunlight drives our 
circadian rhythm, sending signals to our 
bodies to “turn on” melatonin produc-
tion at night (ie, 9 pm melatonin secretion 
starts) and “turn off” melatonin secretion 
in the morning (ie, 7:30 am) in adults. 
Exposure to sunlight also drives circa-
dian rhythms for children, and melatonin 
secretion production occurs earlier in the 
evening for children. Families are encour-
aged to expose children to bright light in 
the morning by taking an early walk, eat-
ing breakfast in a sunny room, or having 
adolescents open up the window shades 
rather than keeping their eyes shielded 
from the sun.2 How sleepy or alert a child 
could be is determined by the duration 
and quality of a child’s previous sleep, and 
how long they have been awake (“sleep 
drive”).2 The 3 states of sleep architecture 
are wake; non-rapid eye movement sleep; 
and rapid eye movement sleep (“dream-
ing” sleep) (Box,2 page 11).

Sleep needs also change predictably 
throughout the lifespan. The National Sleep 
Foundation guidelines for sleep duration 
provide clinicians and parents with a range 
of recommended sleep for each stage of 
development. Infants require 14 to 17 hours 
of sleep, whereas adolescents need 8 to 10 
hours by age 14 to 17.8 The key for clini-
cians is to determine if the child is within 
the recommended range, and how they are 
functioning on the number of hours of sleep 
they report. This allows for variation in 
how much sleep an individual child might 
need while acknowledging that some chil-
dren within a specific age group might need 

more or less sleep than other children of the 
same age.

Sleep in healthy youth: Middle 
childhood 
School-age children (age 6 to 12) typically 
need 9 to 10 hours of sleep over a 24-hour 
period.2 This developmental period is espe-
cially important for children to develop 
healthy sleep habits; however, developmen-
tally appropriate cognitive and social/emo-
tional factors might interfere with the quality 
and quantity of sleep. Middle childhood is a 
time when children can understand the dan-
gers of the outside world (ie, violence, health 
problems) and resulting anxiety can disrupt 
sleep. Parents usually are less involved in 
bedtime as children approach adolescence, 
which leads to later bedtimes. At this stage, 
many children begin to take on more serious 
roles in their academics and extracurricular 
activities, peer relationships become more 
important, and use of electronics (eg, televi-
sion, video games, internet, and handheld 
devices) increases—all of which compete 
with sleep.9 Frequent sleep issues during 
middle childhood include: 

•	irregular sleep-wake schedules 
•	later bedtimes
•	decreased nighttime sleep 
•	increased caffeine intake 
•	reduced parental presence at bedtime 
•	daytime sleepiness.3 
In school-age children, regular napping, 

falling asleep during short car rides, and 
daytime fatigue at school or home are cause 
for concern. When these symptoms are 
present, an evaluation is warranted. 

Sleep in healthy youth: 
Adolescence 
The National Sleep Foundation recom-
mends adolescents obtain 8 to 10 hours of 
sleep per night; for some adolescents, as 
much as 11 hours of sleep per night might 
be appropriate.8 However, this contrasts 
with findings from the National Sleep 
Foundation’s Sleep in America Poll, which 
revealed that 75% of 12th graders report <8 
hours of sleep nightly.10 Many adolescents 
experience delayed sleep phase syndrome or 
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delayed sleep-wake phase disorder, which 
involves a persistent phase shift of >2 hours 
in the sleep-wake schedule that conflicts with 
the adolescent’s school, work, or lifestyle 
demands.11 Such circadian rhythm disorders 
typically result from a poor match between 
the sleep-wake schedule and the demands 
of the adolescent’s life, or a failure to syn-
chronize their internal clock with a 24-hour 
circadian clock.12 Children typically become 
tired after sunset, but puberty is associated 
with reduced slow-wave sleep and changes 
in circadian rhythms. As a result, a 3-hour 
delay (delayed phase preference) is com-
mon among adolescents. At approximately 
age 20, people start to become tired after 
sunset and awaken earlier in the morning—
a pattern driven by sunlight and the timing 
of melatonin release that will remain stable 
until the sixth decade of life. 

Effects of chronic sleep 
deprivation
Most older studies of sleep loss exam-
ined the impact of total sleep loss (sleep 
deprivation) rather than the effect of par-
tial sleep loss or sleep restriction, a more 

commonly experienced phenomenon. 
More recent research shows that a cumu-
lative sleep deficit could cause the body 
to override voluntary wakefulness and 
a sleep-deprived individual can experi-
ence brief “microsleeps” where they are 
unaware and lose attention/wakefulness 
for several seconds.2 This can be deadly if 
a sleep-deprived adolescent experiences 
microsleeps while driving.13

There is a well-studied correlation 
between chronic sleep deprivation and 
increased body mass index in children.14 
This might be caused by reduction in physi-
cal activity as well as alterations in the “hun-
ger hormones”—ghrelin and leptin—that 
have been observed with sleep depriva-
tion.15-17 Other studies have noted decreased 
glucose tolerance, reduced insulin sensitiv-
ity, and catecholamine and cortisol secretion 
abnormalities, which place children at higher 
risk for metabolic syndrome and hyperten-
sion.13,18 Sleep deprivation also is associated 
with mood and anxiety disorders and is an 
independent risk factor for substance use 
and suicidal ideation among adolescents.19 
Sleep deprivation increases impairments 
in impulse control, concentration, and 
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Box

Sleep architecture: An overview

Sleep architecture consists of 3 states: 
wake; non-rapid eye movement (NREM) 

sleep; and rapid eye movement (REM) 
sleep (“dreaming” sleep).2 These stages 
have distinct polysomnographic features of 
electroencephalographic EEG patterns, eye 
movements, and muscle tone.2 NREM sleep 
can be further divided into 3 stages: stage 1 
(N1), stage 2 (N2), and stage 3 (N3). Stage 1 is 
the lightest stage and lasts for 30 seconds to 
5 minutes; it is easy to wake up from stage 1 
sleep. During stage 2 sleep, the body moves 
into a deeper sleep stage that is considered 
“true” sleep. This sleep stage is characterized 
by bursts of rhythmic rapid EEG activity 
known as spindles, as well as high-amplitude 
slow-wave spikes called K complexes.2 Stage 
2 sleep lasts for 10 to 45 minutes. Stage 3, 
better known as “deep sleep,” slow-wave 
sleep, or delta sleep, is the most restorative 
sleep.2 Respiration is low and parasympathetic 
activity is high.2 It is difficult to be awakened 
during deep sleep, and if aroused, the person 
likely will feel confused or groggy. Deep sleep 
is followed by a return to lighter stage of sleep 

before the first REM sleep period begins. 
REM sleep is the active stage of sleep. 

Breathing and heart rate become irregular, 
and the body experiences muscle atonia, or 
temporary paralysis, of arms and legs. When in 
REM sleep, individuals have the highest brain 
metabolic rates, and periodic bursts of eye 
movements.2 Most individuals move through 
stages of NREM and REM sleep in predicable 
ways, meaning they experience NREM sleep, 
return to a lighter stage of sleep after deep 
sleep, then move into REM sleep before 
the cycle repeats. It takes approximately 90 
minutes for most adults to complete the NREM 
sleep cycle, and then REM sleep occurs before 
returning to NREM sleep. 

In children, especially in infants and babies, 
sleep cycles are closer to 50 to 60 minutes. 
Newborns spend approximately 50% of their 
sleep in REM sleep, whereas adults spend 
20% to 25% of their sleep in REM sleep. 
Children will spend more time in REM sleep 
until the third and fourth years of life, at which 
point REM gradually decreases to 20% to 25% 
by adulthood.
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attention, which could be especially prob-
lematic in school-age children.

How sleep is assessed
The sleep history is the first step in evalu-
ating a child or adolescent for a sleep dis-
order. The sleep history includes exploring 
the chief complaint, sleep patterns and 
schedules, bedtime routines, and nocturnal 
and daytime behaviors (Table). 

Chief complaint
Behavioral sleep specialists will assess the 
primary problem with everyone involved 
in the child’s bedtime.20 This might include 
parents (custodial and noncustodial), grand-
parents, or stepparents as well as the child/
adolescent. This important step can reveal a 
sleep disorder or an inappropriately early 
bedtime relative to the child’s development. 
During this assessment, ask detailed ques-
tions about how long the sleep problem has 
persisted, the frequency of sleep problems, 
and any precipitating stressors. Parents and 
caregivers can review strategies they have 
tried, and for how long and to what extent 
interventions were implemented consis-
tently to result in change.

Sleep patterns and schedules 
Review the child/adolescent’s typical sleep 
patterns and behaviors. Ask parents and 

caregivers, as well as the patient, about gen-
eral sleep schedules for the past few weeks 
or a typical 2-week time period.2 A behav-
ioral assessment of sleep should include ask-
ing families about how the child/adolescent 
sleeps during the week and over the week-
end, and if school-year sleep differs from 
summer or holiday sleep schedules. These 
questions can illuminate how long a sleep 
problem has been occurring and what sleep 
habits might be contributing to the problem. 

Bedtime
Determine if there is a set bedtime or if 
the child goes to bed when they wish. It 
is important to ascertain if the bedtime is 
age-appropriate, if weekday and weekend 
bedtimes differ, and to what extent extra-
curricular activities or school demands 
impact bedtime. Assess the consistency of 
the bedtime, the nature of bedtime routines 
(eg, is the child engaging in stimulating 
activities before bed), where the bedtime 
routine occurs (eg, sibling’s room, parents’ 
room, child’s room), and what role (if any) 
electronic devices play.2 

Nocturnal behaviors
Assessment should include a series of 
questions and age-specific questionnaires 
to focus on what behaviors occur at night, 
including awakenings. Parents should be 
asked how frequent night awakenings 
occur, how long arousals last, and how the 
child signals for the parent (eg, calling out, 
climbing into parents’ bed).2 Additionally, 
ask how parents respond and what is 
required to help the child fall back asleep 
(eg, rocking, soothing, feeding). The pres-
ence of nightmares, night terrors, parasom-
nias, and sleep-related breathing disorders 
also must be assessed.20 

Daytime behaviors
A sleep history should include assessment 
of daytime functioning, including daytime 
sleepiness, fatigue, morning waking, and 
functioning during school, extracurriculars, 
and homework. For children and teens, fall-
ing asleep in the car, while in school, or dur-
ing passive activities (meals, conversation) 
suggests insufficient sleep, sleep disrup-
tion, or excessive daytime sleepiness.2 
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Table

Elements of the sleep history: 
What to assess
Bedroom environment

Sleep and wake cycle

Daytime somnolence 

Parental role at bedtime or in the middle  
of the night

Meals, exercise, and exposure to light  
during the day

Quality of sleep

Sleep apnea, restless leg syndrome, night 
terrors/parasomnias, narcolepsy, hypnogogic 
imagery, or sleep paralysis 

Nightmares

History of earlier sleep problems 
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Sleep disruption in youth with 
psychiatric disorders
Disordered sleep is common across psychi-
atric disorders. The National Comorbidity 
Survey Adolescent Supplement—a nation-
ally representative cross-sectional survey 
of adolescents (N = 10,123)—found that 
a later weeknight bedtime, shorter week-
night sleep duration, and greater weekend 
bedtime delay increased the risk of devel-
oping a mood, anxiety, or substance use 
(including nicotine) disorder, and suicidal-
ity. These risk factors also were associated 
with lower “perceived mental and physi-
cal health.”21 Clinicians should routinely 
obtain a sleep history in children and ado-
lescents with these disorders. Consider 
using the sleep screening tool BEARS: 

•	Bedtime issues
•	Excessive daytime sleepiness
•	Awakenings
•	Regularity and duration of sleep
•	Snoring. 

ADHD
Up to one-half of children and adolescents 
with ADHD experience sleep problems,22,23 
including delayed sleep onset, bedtime resis-
tance, daytime fatigue, and feeling groggy 
in the morning beyond what is typical (>20 
minutes). Pharmacotherapy for ADHD con-
tributes to sleep disturbances24,25 while sleep 
deprivation exacerbates inattention and 
hyperactivity. In youth with ADHD, rest-
less leg syndrome, periodic limb movement  
disorder, and sleep-disordered breathing 
disorder are more common than in the gen-
eral population. 

Depressive disorders
Up to three-quarters of depressed chil-
dren and 90% of depressed adolescents 
report sleep disturbances, including ini-
tial, middle, and terminal insomnia as 
well as hypersomnia.26 Disrupted sleep 
in pediatric patients with major depres-
sive disorder could be moderated by the 
patient’s age, with depressive symptoms 
more common among adolescents (age 12 
to 17) than among younger children (age 
6 to 11).27 Successful treatment of depres-
sion fails to relieve dyssomnia in 10% of 
children. Sleep problems that persist after 

successfully treating a depressive episode 
could increase the risk of another depres-
sive episode.28 

Anxiety disorders
Sleep problems are common among chil-
dren and adolescents with anxiety disor-
ders.29 Longitudinal data from >900 children 
found that symptoms of sleep disturbance in 
early childhood were correlated with expe-
riencing an anxiety disorder 20 years later.30 
Fears related to the dark or monsters under 
the bed that are developmentally appropri-
ate for younger children may interfere with 
sleep. However, in anxious children, fears 
might also be related to separation, sleeping 
alone, worry about the loss of a loved one, 
concerns about personal safety, fear of fright-
ening dreams, or concerns about academics 
and social relationships. Anxious individu-
als ruminate about their worries, and this 
might be especially true for children at bed-
time, when there are limited distractions 
from ruminative fears.31 Bedtime resistance, 
parental involvement in bedtime rituals, and 
cultural factors related to sleep also could 
play a role for children with anxiety symp-
toms and sleep problems.

Having an anxiety disorder is signifi-
cantly associated with an increased risk of 
insomnia; however, 73% of the time anxiety 
symptoms precede an insomnia diagno-
sis.29 Sleep problems and anxiety symptoms 
might have a reciprocal influence on one 
another; tiredness that results from sleep 
problems could exacerbate anxiety, which 
further worsens sleep problems. 

A large body of research on sleep and 
anxiety reveals that abuse or exposure 
to trauma significantly affects sleep.31 
Common sleep problems for children with 
posttraumatic stress disorder include dif-
ficulty falling asleep, maintaining sleep, 
and parasomnias of bedwetting and night-
mares.31,32 Compared with depressed and 
non-abused children, those with history 
of abuse have prolonged sleep latency, 
decreased sleep efficiency, and higher levels 
of activity during the night.33 In addition to 
the relationship between anxiety disorders 
and sleep disorders, many of the selective 
serotonin reuptake inhibitors—which are 
the first-line pharmacotherapy for pediatric 
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anxiety disorders34,35—could affect sleep in 
anxious youth.36 

A bridge to treatment
A thorough assessment can help identify 
modifiable factors and guide treatment 
selections. In Part 2 of this article, we will 
describe healthy sleep practices, cognitive-
behavioral therapy for insomnia, when 
pharmacotherapy might be indicated, and 
the evidence supporting several medica-
tions commonly used to treat pediatric 
insomnia. We also will discuss factors to 
consider when seeking consultation with a 
pediatric behavioral sleep specialist.
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