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Methods Used to Study Sleep
 Ambulatory Techniques

 Edentrace System (monitors pulse, body position, oro-nasal flow, chest 
impedance, breathing noises, and pulse oximetry)

 Actigraphy (commonly used, developed in the early 1970s and has come 
into increasing use in both research studies and clinical practice; allows for 
the study of sleep-wake patterns and circadian rhythms via the assessment 
of body movements.  The device is typically worn on the wrist and can 
easily be adapted for home use.  Reliable and valid for the study of sleep in 
normal, healthy populations but less reliable for detecting disturbed sleep)

 Survey Instruments

 Many exist for detecting problematic sleep in children and adolescents, 
including self-report questionnaires (such as the Sleep Disturbance Scale 
for Children, the Childrens Sleep Habits Questionnaire(CSHQ), and 
the Child and Family Sleep History Questionnaire), sleep diaries, and 
parent report forms.



Polysomnogram (PSO)
 Electroencephalogram (EEG)

 Electromyogram (EMG)

 Electrooculogram (EOG)

 Vital Signs

 Other Physiologic Parameters



Function of Sleep
 Restorative/homeostatic

 Thermoregulation/energy conservation

 Consolidation of learning and memory

 Programming of species-specific behaviors



Neurocognitive Effects of Sleep Disruption: 
Attention and Memory

 Limited data in children; most info based upon the effects of sleep disordered 
breathing (SDB) on daytime performance

 Sleep restriction in experimental settings results in inattention and changes in 
cortical EEG responses (even after only 1 hour restriction)

 Data are inconsistent on the effects of sleep disruption on memory 
performance

 Children suffering from Obstructive Sleep Apnea (OSA), Periodic Limb 
Movement Disorder (PLMD), and Restless Leg Syndrome (RLS) with resulting 
sleep fragmentation have been shown to suffer academic deficits, learning 
problems, and symptoms that mirror ADHD

 In the case of OSA, symptoms are generally reversible after treatment



Neurocognitive Effects of Sleep 
Disruption:  Psychometric Testing

 Sleep restriction and total sleep deprivation have been 
shown to reduce computational speed, impair verbal 
fluency, & decrease creativity and abstract problem 
solving ability

 Severe sleep fragmentation (e.g., as seen in OSA) may 
result in reduced intelligence scale scores (IQ)



Sleep Disorders in Children
 ~25% of children will suffer some type of sleep problem at 

some point during childhood

 Complaints range from bedtime resistance and anxiety to 
primary sleep disorders, such as OSA and narcolepsy

 Research is remarkably consistent, with parents reporting 
50% of preschool children, 30% of school aged children, 
and 40% of adolescents as having sleep difficulties

 Self-report among adolescents reveals 14 – 33% 
complaining of frequent or extended nighttime 
awakenings, EDS, unrefreshing sleep, early insomnia, and a 
subjective need for more sleep



Differential Diagnoses
Sleepiness in children commonly 

manifests as irritability, behavioral 
problems, learning difficulties, motor 
vehicle crashes in teenagers, and poor 
academic performance.

Growing evidence has shown that sleep 
disorders coexist with other medical and 
psychiatric disorders and may not be 
mutually exacerbating.



Normal Sleep in Infants and 
Children

 Newborns require the greatest total sleep time and 
have a fragmented sleep-wake pattern. 

 Starting at five months of age, infants have the ability 
to sleep for longer periods. 

 At six months of age, children are able to go without 
nighttime feedings, but significant variation exists. 

 As children age, sleep periods gradually lengthen and 
total sleep time decreases.



Summary of Normal Sleep 
Parameters

AGE TOTAL SLEEP TIME NAPS (ON AVERAGE)

0 to 2 months 16 to 18 hours 3.5 per day at 1 month of age

2 to 12 months 12 to 16 hours 2 per day at 12 months of age

Most children 6 to 9 months of 

age sleep through the night

1 to 3 years 10 to 16 hours 1 per day at 18 months of age

3 to 5 years 11 to 15 hours 50% of 3-year-olds do not nap

5 to 14 years 9 to 13 hours 5% of whites and 39% of 

blacks nap at 8 years of age

14 to 18 years 7 to 10 hours Napping in this age group 

suggests insufficient sleep or a 

possible sleep disorder



DSM 5 Sleep/Wake Disorders
 Insomnia disorder
 Hypersomnolence disorder
 Narcolepsy
 Obstructive sleep apnea hypopnea
 Central sleep apnea
 Sleep-related hypoventilation
 Circadian rhythm sleep-wake disorders
 Non–rapid eye movement (NREM) sleep arousal disorders
 Nightmare disorder
 Rapid eye movement (REM) sleep behavior disorder
 Restless legs syndrome and substance-/medication-

induced sleep disorder



Pediatric Insomnia
“Repeated difficulty with sleep initiation, duration, 
consolidation, or quality that occurs despite age-
appropriate time and opportunity for sleep and results in 
daytime functional impairment for the child and/or 
family.”

-International Classification of Sleep Disorders-2



Pediatric Insomnia (2)
 Prevalence estimated at 1 – 6 % in general pediatric 

population but considerably higher amongst those children 
with neurodevelopmental delay and chronic medical and 
psychiatric conditions. Effects males and females at similar 
rates.

 A study of 46 children (5-16 y/o) found that 50% of the 
those presenting to a pediatric sleep center for insomnia 
had a preexisting psychiatric diagnosis and the remaining 
50% had elevated psychiatric impairment scores on 
psychometric measures & diagnostic interview.

(Ivanenko et al, 2004)



Behavioral Insomnia
 Diagnostic category to emphasize the sleep difficulties 

resulting from inadequate limit setting by 
parents/guardians or sleep associations:

 Rocking

 Watching TV

 Falling asleep every night in the parent’s bed

 The child believes that he/she are unable to fall asleep 
in the absence of these conditions at both bedtime and 
following nocturnal awakenings



Treatment of Insomnia
There is limited evidence regarding the effectiveness and safety of 
pharmacologic agents for sleep promotion in children.

 Melatonin may be effective for treating insomnia in healthy children 
and in those with physical or learning disabilities.

 Short-term use of melatonin is safe in children, but there is insufficient 
evidence to evaluate its long-term effects and optimal dosage.

 Diphenhydramine (Benadryl) is no more effective than placebo.

The safety and effectiveness of benzodiazepines and newer 
hypnotic agents in children with insomnia have not been studied.



Psychosocial Approaches to 
Treating Insomnia

 Parental Education – Parents are taught about good sleep practices such as consistent  

 feedings, nap times, bedtime routines, regular sleep-wake times, and placing the child in 

 bed drowsy but awake.

 Unmodified Extinction – The child is placed in bed at a predetermined bedtime.

The child’s crying calls for the parents and tantrums are ignored until the following 

morning, although significant cries for suspected injuries or illnesses are not ignored. 

This prevents negative conditioning so that the child learns that crying will not be

rewarded by the parents’ presence. Note that this technique can be very distressing for

parents and a modified version involves having the parent stay in the room but not 

physically interact with the child.

 Graduated Extinction – Fundamentally the same as the “Unmodified” approach but 

with scheduled “check-ins”. Parents check in with the child on a fixed schedule which is

gradually increased. During check in, parental interactions are positive and calming but

very brief (no longer than 1 minute)



Psychosocial Approaches to 
Treating Insomnia 2

Positive bedtime routines/faded bedtime with response cost

 Positive bedtime routines: Relaxing/calming activities are 
implemented before bedtime (e.g., bedtime stories).

 Faded bedtime: Bedtime is delayed until the predicted time of sleep 
onset to decrease the time the child spends in bed awake.

 Response cost: The child is removed from bed for a specific amount of 
time if sleep onset does not occur within the desired period.

 Scheduled awakenings: Parents must document the pattern of 
nighttime awakenings. The child is awakened before the normally 
predicted nighttime awakening, and the number of scheduled 
awakenings is slowly decreased over time.



Obstructive Sleep Apnea (OSA)
 OSA is characterized by upper airway obstruction, despite respiratory 

effort, that disrupts normal sleep patterns and ventilation.

 In children, the obstruction is primarily due to enlarged tonsils and 
adenoids, but can also be associated with obesity, cranial-facial 
abnormalities, excessive soft tissue in the upper airway, decreased 
upper airway lumen size, or failure of pharyngeal dilator muscles.

 Onset usually occurs between two and eight years of age, coinciding 
with peak tonsil growth, but the condition can manifest at any age.

 The overall prevalence in children is 1% to 5%.13 It occurs equally 
among males and females, but is more common in ethnic minorities, 
particularly African Americans.



Clinical Features of OSA
 Snoring
 Unusual sleep positions (e.g., hyperextended neck, seated with open mouth)
 Sleep-related paradoxical breathing
 Nighttime enuresis or diaphoresis
 Morning headaches
 Cognitive/behavioral issues (e.g., depressed mood, poor concentration, 

decreased attention)
 Excessive daytime sleepiness (less common)
 Enlarged tonsils and adenoids
 Pectus excavatum
 When left untreated, OSA is associated with neurobehavioral problems, 

decreased attention, disturbed emotional regulation, decreased academic 
performance, nighttime enuresis, impaired growth, and, rarely, systemic 
hypertension, pulmonary hypertension, and cor pulmonale.



Diagnosis for OSA
 All children should be screened for snoring at well-child 

visits.

 Clinical and polysomnographic findings should be 
integrated to diagnose OSA; clinical indicators alone are 
not consistently reliable for predicting OSA.

 Adenotonsillectomy is a low-risk procedure, but should be 
performed only in those with proven OSA.

 Preoperative polysomnography is indicated before 
adenotonsillectomy in children with OSA.

 Identifying the severity of OSA helps determine the risk of 
postoperative respiratory complications.



Treatment for OSA
 Adenotonsillectomy is the primary treatment for OSA in children.
 Following adenotonsillectomy, postoperative polysomnography 

demonstrates resolution of OSA in more than 70% of normal-weight 
children, but in less than one-half of obese children.

 Children being considered for adenotonsillectomy who are at high risk 
of postoperative complications (risk factors include age younger than 
three years, severe OSA, obesity, current respiratory infection, 
craniofacial abnormalities, failure to thrive, cardiac complications of 
OSA, and neuromuscular disorders) should undergo the procedure as 
an inpatient. 

 Once treated, all children should have a clinical assessment six to eight 
weeks postoperatively, and polysomnography should be repeated to 
assess for residual OSA in those with obesity, moderate to severe OSA 
on initial testing, or persistent symptoms. If ordered, polysomnography 
should be performed after the pharynx has fully healed, usually no 
earlier than six weeks postoperatively.



Treatment for OSA 2
 Weight loss interventions have demonstrated benefits 

of reducing the severity of OSA and should be 
initiated in all children who are overweight or obese.

 Continuous positive airway pressure (CPAP) should be 
offered to those with residual OSA symptoms or if 
adenotonsillectomy was not performed. 

 There is limited evidence to support the use of 
intranasal corticosteroids for children with mild OSA 
or with residual mild OSA following 
adenotonsillectomy.



Parasomnias
Sleepwalking (Somnambulism):
 Prevalence rate is 17% in children.
 Peaks between ages 8 and 12 and is more common in males.
 Hereditary factors: 45% risk when positive in 1 family 

member; risk increased to 60% when positive in 2.
 Clinical features include: Ambulation during sleep, 

difficulty in awakening during episode, eyes are open, 
confusion/agitation, unusual or dangerous behaviors, rapid 
return to sleep. Often coupled with enuresis. 

 Usually occurs during the first half of the sleep period, with 
no memory of the event.

 Patient may have coexisting confusional arousals and/or 
sleep terrors



Parasomnias 2
Confusional Arousals

 Prevalence: 17.3% in 3 to 13 year olds, 2.9% to 4.2% in those 
older than 15 years.

 Affects males and females equally.

 Strong familial pattern.

 Clinical features include: “Sleep drunkenness”, 
inappropriate behavior, slowed responsiveness, slurred 
speech, confusion after awakening (forced or spontaneous)

 Usually occurs during the first half of the sleep period, with 
no memory of the event



Parasomnias 3
Sleep Terrors:

 Prevalence: 1% to 6.5% in children, 2.2% in adults

 Onset in early childhood

 Affects males and females equally

 Clinical features include: Perceived intense fear (e.g., 
screaming, crying, confusion, walking), difficulty 
awakening from episode, potentially dangerous activities

 Usually occurs during the first half of the sleep period, with 
no memory of the event

 Considerable overlap with other parasomnias



Parasomnias 4
Nightmares:
 Prevalence: 10% to 50% in 3- to 5-year-olds.
 Onset between 3 and 6 years of age, peaks between 6 and 10 

years of age.
 Affects males and females equally.
 Unlike the other parasomnias, these occur during REM sleep.
 Clinical features include: Unpleasant dreams, increased 

sympathetic response (increased heart and respiratory rates, 
diaphoresis). 

 Usually occurs during the second half of the sleep period, with 
clear memory of the event

 Reluctance to sleep increases
 May be associated with mood disorders or posttraumatic stress 

disorder



Parasomnias 5
 Precipitating factors include insufficient sleep and 

disorders causing partial awakenings from sleep. 

 OSA is a common trigger for parasomnias, and a review of 
studies showed that more than one-half of children 
referred for sleep terrors or sleepwalking also had OSA.

 Other triggers may include periodic limb movement 
disorder, gastroesophageal reflux disease, forced 
awakenings, and certain medications.

 Since symptoms and timing of nocturnal seizures can 
overlap with parasomnias, physicians should inquire about 
repetitive stereotypic behaviors and odd posturing that 
could represent nocturnal seizures.



Parasomnias 6
Treatment:

 Parasomnias often resolve spontaneously by adolescence; 
however, 4% of persons will have recurring events.

 Treatment centers on reassurance, reducing precipitating 
factors, and increasing total sleep times.

 When it is appropriate, parents should be counseled about 
safety measures (e.g., locking doors and windows, using 
motion alarms, clearing the floor of toys, placing the 
mattress on the floor).

 Children who exhibit atypical, harmful, or violent 
behaviors or who are unresponsive to conservative 
treatments should be referred for further evaluation.



Delayed Sleep Phase Disorder
 Prevalence: 7% to 16% in adolescents with whom it is 

most common.

 Onset in adolescence, with the peak age in the 20s.

 It is unknown whether it is more common in one sex.

 40% of those affected have a family history of the 
condition.

 Essentially it is a problem of resetting the master 
circadian clock to time cues, such as light, melatonin, 
physical activity, meals, with light being the most 
important entrainer since inappropriate exposure 
suppresses melatonin release. 



Delayed Sleep Phase D/O 2
 Habitual sleep-wake times are delayed by at least two 

hours compared with socially acceptable times.

 Is diagnosed using patient history and documentation 
of sleep and wake times on a sleep diary or log.

 Parental concerns usually focus on late bedtimes (2 
a.m. or later), sleeping in, difficulty awakening, and 
school tardiness.

 frequent nighttime awakenings are unusual, and sleep 
architecture is usually normal



Delayed Sleep Phase D/O 3
Treatment: Package

Cognitive Behavioral Therapy (CBT)

Sleep Hygiene

Stimulus Control

Psychoeducation

Sleep Restriction Therapy



Restless Legs Syndrome (RLS)
 Prevalence is estimated at 2% in children.

 The condition is characterized by an unpleasant 
sensation in the legs, with the urge to move the legs 
starting in the evening.

 Other symptoms include difficulty falling asleep, 
bedtime resistance, “growing pains,” and symptoms 
similar to those of attention-deficit/hyperactivity 
disorder.



Restless Legs Syndrome 2
 Associated with negative behavior and mood, and 

decreased cognition and attention, and it is more 
common in children with ADHD.

 Dopamine dysfunction, genetics, and iron deficiency 
are thought to play a role in the pathogenesis of 
restless legs syndrome.

 Additionally, symptoms may be exacerbated by 
excessive or inadequate physical activity or the use of 
caffeine, nicotine, antihistamines, SSRIs, or TCAs.



Restless Legs Syndrome 3
DX & Treatment:

 Difficult to diagnose as children have difficulty describing the core 
symptoms.

 A diagnosis can be made if the history is consistent with the condition 
and at least two of the following are present: a sleep disturbance, a 
first-degree relative has the condition, or five or more periodic limb 
movements per hour of sleep during polysomnography.

 Conservative treatment includes avoiding exacerbating factors. 
Because iron deficiency is common in children, measuring the ferritin 
level is reasonable.

 Iron replacement should be initiated if ferritin levels are less than 50 
mcg per L, and they should be rechecked in three months.

 There are no medications approved for treating restless legs syndrome 
in children.



Mood Disorders - Epidemiology
 2/3 of depressed children have early & middle 

insomnia and 50% report late insomnia

 Up to 88% of depressed adolescents report sleep 
disturbances (primarily insomnia) with up to 25% of 
these reporting hypersomnia

 Approximately 10% experience continual insomnia 
after the depression has lifted

 One study of bipolar children found 40% had a 
dramatically reduced need for sleep (vs. controls and 
those with ADHD)



Mood Disorders – Clinical 
Presentation

 Children may demonstrate bedtime resistance, 
bedtime anxiety, early & middle insomnia, desire to 
co-sleep, enuresis, nightmares, sleep-walking, early 
morning awakening, and EDS

 Adolescents report difficulties with early and middle 
insomnia (w/extended awakenings), EDS, 
unrefreshing sleep, and up to 50% report early 
morning awakening

 Sleep difficulties in adolescents appear to be chronic 
and affect girls more than boys



Mood Disorders – Clinical 
Presentation 2

 Adolescents who report sleep problems are much more 
likely to report symptoms of depression, anxiety, poor 
self-esteem, lethargy, irritability, and emotional 
lability

 Adolescents who report sleep problems are also much 
more likely to consume caffeine, nicotine, and alcohol

 Thus, sleep problems should be viewed as a potentially 
easy marker for adolescents at risk of developing some 
sort of psychopathology



Anxiety Disorders Epidemiology
 Anxiety and sleep are intimately tied in childhood

 Sleep problems by age 4 are correlated with later onset 
depression and anxiety by 15

 Nighttime fears are common (up to 75% report)

 Sleep problems typically follow for those children with 
DSM-IV anxiety disorders (PTSD, OCD, school refusal, 
etc.)



Anxiety Disorders- Clinical 
Presentation

 Nighttime fears commonly take the form of animals, 
fictitious characters (e.g., witches & monsters), being 
kidnapped, or being teased by peers

 Anxiety is believed to predispose children to 
parasomnias and nightmares

 Occasional nightmares occur in 80% of children

 15% report frequent nightmares (>1/month)

 69% of children report that the content of their 
nightmares is influenced by frightening material 
viewed on TV or at the movies



Mood & Anxiety Disorders
Treatment:

 Identify and treat the disorder.

 Sleep hygiene, evidence-based psychotherapy (i.e. 
CBT) and medications as indicated.

 No clear data on whether or not to treat the symptom 
of insomnia independent from the anxiety disorder.



ADHD & Sleep Issues
 Enforce sleep hygiene.

 Lower the dose or change the stimulant.

 Change to a shorter acting preparation, i.e. 
amphetamine/dextroamphetamine (Adderall).

 Add a low dose of stimulant (if insomnia appears due 
to hyperactive “rebound”).

 Change to an entirely novel agent (e.g., atomoxetine).

 Use adjunctive agents:  antihistamines, clonidine, 
sedating antidepressants, & melatonin.



Screening - CSHQ
Bedtime resistance Sleep anxiety

Item 1 - Goes to bed at same time Item 5 - Needs parent in room to sleep

Item 3 - Falls asleep in own bed Item 7 - Afraid of sleeping in the dark

Item 4 - Falls asleep in other's bed Item 8 - Afraid of sleeping alone

Item 5 - Needs parent in room to sleep Item 21 - Trouble sleeping away

Item 6 - Struggles at bedtime

Item 8 - Afraid of sleeping alone

Sleep duration Sleep disordered breathing

Item 9 - Sleeps too little Item 18 - Snores loudly

Item 10 - Sleeps the right amount Item 19 - Stops breathing

Item 11 - Sleeps same amount each day Item 20 - Snorts and gasps

Parasomnias Daytime sleepiness

Item 12 - Wets the bed at night Item 26 - Wakes by himself

Item 13 - Talks during sleep Item 27 - Wakes up in negative mood

Item 14 - Restless and moves a lot Item 28 - Others wake child

Item 15 - Sleepwalks Item 29 - Hard time getting out of bed

Item 17 - Grinds teeth during sleep Item 30 - Takes long time to be alert

Item 22 - Awakens screaming, sweating Item 31 - Seems tired

Item 23 - Alarmed by a scary dream Item 32 - Watching TV

Item 33 - Riding in car

Night wakenings Sleep onset delay

Item 16 - Moves to other's bed in night Item 2 - Falls asleep in 20 minutes

Item 24 - Awakes once during night

Item 25 - Awakes more than once



Useful Links
CHILDREN’S SLEEP HABITS QUESTIONNAIRE (ABBREVIATED)

http://www.education.uci.edu/childcare/pdf/questionnaire_interview/Childrens
%20Sleep%20Habits%20Questionnaire.pdf

Great Sleep Hygiene handout to give to patients and families

http://www.cci.health.wa.gov.au/docs/Info-sleep%20hygiene.pdf

http://www.education.uci.edu/childcare/pdf/questionnaire_interview/Childrens Sleep Habits Questionnaire.pdf
http://www.cci.health.wa.gov.au/docs/Info-sleep hygiene.pdf

