
05/18/2017

1

Common Sleep Issues in Children: 
Too Little or Too Much Sleep?

Zarah Ner, M.D.
Diplomate, ABP-Sleep Medicine
Assistant Professor of Child Health
Division of Pediatric Pulmonary and Allergy

Review of normal sleep in children
Identify screening tools to detect sleep 
problems
Recognize clinical features of common sleep 
problems encountered in practice
Discuss current recommendations and 
treatment

Age Group Nocturnal 
Sleep 

(Hours)

Daytime 
Sleep 

(Hours)

Total Sleep
in 24 Hours

(Hours)
Newborn (0-2 mo) 8-10 8-10 16-20 

Infant (2-12 mo) 9-13 Two 1-2 Hr 
naps

13-15

Toddler (12 mo-3 yr) 10-13 0.5-4 
(1 nap/d)

12-14

Pre-School (3-5 yr) 10-13 0.7-3 11-13

School Age (6-12 yr) 10-11 0 10-11

Adolescent (13-18 yr) 9-9.5 0 9-9.5

Pediatrics 2003;111(2):302-7
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JCSM June 2016
Regularly sleeping the number of 
recommended hours = better health 
outcomes
Healthy sleep – adequate duration, 
appropriate timing, good quality, regularity, 
no sleep disturbance/disorders

Age Group Nocturnal 
Sleep 

(Hours)

Daytime 
Sleep 

(Hours)

Total Sleep
in 24 Hours

(Hours)
Newborn (0-2 mo) 8-10 8-10 16-20 

Infant (2-12 mo) 9-13 Two 1-2 Hr 
naps

13-15
(12-16)

Toddler (12 mo-3 yr) 10-13 0.5-4 
(1 nap/d)

12-14 (11-14)

Pre-School (3-5 yr) 10-13 0.7-3 11-13 (10-13)

School Age (6-12 yr) 10-11 0 10-11 (9-12)

Adolescent (13-18 yr) 9-9.5 0 9-9.5 (8-10)

Pediatrics 2003;111(2):302-7

Iglowstein I et al. Pediatrics 2003;111(2):302-7
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Individual variation in sleep needs
Individual variation of the effects of sleep loss in 
daytime functioning

Best estimated during vacation time…correlate 
sleep duration with mood and daytime 
functioning    
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4 to 10 years old 
469 children (community sample) 
154 children (seen for sleep disorders)

8 Domains
Scored as 1 if 0-1x/week

2 if 2-4x/week
3 if 5-7x/week

CSHQ cut off total score - 41

Validated for children
11-15 years of age

Normal range of
ESS score:  0-10
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Insufficient sleep – 10%  (higher in teens – up to 33%)
Insomnia – 10-30%
Obstructive sleep apnea – 1-4%
Parasomnias

Nightmares – 10-50%
Sleep terrors – 1-6.5% 
Sleepwalking – 18.3%
Sleep enuresis – 15-20%

Restless leg syndrome – 2-4%

Newborn/ 
Young Infant

Older Infant & 
Toddler Pre-schooler School Age Teenager

Usually normal

Developmental

Self limited

Night wakings

Difficulty settling

Sleep terrors

Sleep related 
rhythmic 

movement 
disorder

Bedtime fears

Night wakings

Bedtime 
resistance

Sleep terrors

Sleepwalking

Sleep related 
rhythmic 

movement 
disorder

Bedtime fears

Nightmares

Insufficient sleep

Bedtime 
resistance

Sleepwalking

Sleep enuresis

Sleep related 
bruxism

Insufficient 
sleep

Nightmares

Delayed sleep-
wake phase 

disorder

Narcolepsy
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Changes in behavior and mood – hyperactivity, 
poor impulse control 
Neurocognitive dysfunction – memory and 
attention
Excessive daytime sleepiness – difficulty waking up, 
falling asleep on the bus or during class
Increases risks of accidents and injuries
Significant cause of family stress
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Difficulty falling asleep, staying asleep or both
Related to a behavior abnormality
Sleep-onset association type

Falling asleep is an extended process that requires 
special conditions
Sleep-onset associations highly problematic or 
demanding
Child is unable to fall asleep without these 
associations either at sleep onset or during 
nighttime awakenings.

Limit-setting type
The child postpones sleep, refuses to go to bed, or 
refuses to return to bed following a nighttime 
awakening
The caregiver demonstrates insufficient or 
inappropriate limit setting

“Mommy …”
I’m hot.
I’m cold.
I’m scared.
I’m not sleepy.
I’m thirsty.
My tummy hurts. 
I hear something.
I have to go to the bathroom.
Fix my blanket.
I need to be tucked in again.

“Daddy, I need…”
A drink.
One more kiss.
One more hug.
The light on.
The light off.
To tell you something 
A Band-Aid. 
My mommy. 
You to cover me up.
You to rub my back.
A tissue.
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Parent Education
Awakenings during the night are normal
Sleep onset associations are learned
Sleep onset associations are present at all ages
New sleep onset associations can be taught

Emphasize the importance of limit-setting
Teach general limit-setting guidelines  (day as well 
as night)

Regular sleep schedule and consistent bedtime routine
Extinction/Graduated extinction
“Fading” of adult intervention
Specific and individualized techniques (gate, 
progressive door closure)
Positive reinforcement (star chart)
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A four year old boy has loud snoring which 
disrupts the sleep of other family members. 
Mom has not noticed any apnea. He is described  
as “very active”, and has been in trouble at 
preschool for biting and hitting another child in 
the playground.

Disorder of breathing during sleep
Prolonged partial upper airway obstruction 
and/or intermittent complete obstruction 
Disrupts normal ventilation during sleep and 
normal sleep patterns
1-5% of children, most common in 2-8 years of 
age

Tonsillar 
hypertrophy

Micro- or 
retrognathia

Nasal 
obstruction

Large 
tongue

Adenoidal  
hypertrophy
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OSA Risk Factors in Children
Adenotonsillar hypertrophy

Absence of linear correlation with greater OSA severity
Nasal endoscopy used to assess adenoids

Obesity
Fatty infiltration of upper airway and tongue, subcutaneous 
fat deposition in neck/cervical region
OSA in 4% of adolescents (16-19 yo)
OSA in 45% of adolescents (17/37 participants with 
moderate to severe obesity). 
Hannon TS, J Pediatr. 2012;160 (5):732
The risk of sleep disordered breathing was increased 4-5X in 
children with obesity.  

Other anatomic or genetic anomaly
CP, Down syndrome, craniofacial anomalies, neuromuscular 
disorders, mucopolysaccharidosis

OSA Screening and Evaluation
AAP recommends asking caregivers about child’s snoring 
during well child visits. If present, perform a more focused 
evaluation.
AAP clinical practice guideline 2012

Pediatric OSA: Complications
Physiologic

Sleep fragmentation  (arousal from sleep as a 
protective mechanism)
Intermittent hypoxemia
Obstructive hypoventilation (long periods of 
increased upper resistance and elevated CO2)

Clinical 
Cognitive and Behavioral
Cardiovascular
Metabolic 
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OSA: Cognitive and behavioral

Behavioral: 
Hyperactivity – due to short sleep duration and daytime sleepiness
Inattention – decreased selective and sustained attention
ADHD
- impairment in prefrontal cortical functioning
- typical onset of ADHD: 2-8 years of age (adenotonsillar enlargement)
- screening of children with ADHD for OSA
- meta-analysis of 18 studies (total of 1113 in clinical group, 1405 in 

control group). OSA evaluation prior to initiating medications
Aggressive and bullying behavior

Gottlieb DJ et al. Pediatrics 2003
Population based study: 5 year old children with symptoms of sleep disordered breathing were 2X as likely 
to have parental reported aggressive behavior

OSA: Cognitive and behavioral

Cognition: 
Mental act or process by which knowledge is acquired 
(awareness, perception, intuition and reasoning)
Decreased recall performance: require more time and 
additional learning
Sleep disruption affects memory consolidation, and 
learning during wakefulness

OSA: Cardiovascular 
Increased sympathetic nervous system activity (SNA)
Increased systemic BP and pulmonary arterial pressure 
Cardiac remodeling 

- Better understood in adults (LV systolic and diastolic dysfunction)
- In children, decline in LV diastolic function which improved with
resolution of OSA.

- RV remodeling due to pulmonary hypertension
Systemic inflammation and atherogenesis

- Related to oxidative stress due to recurrent hypoxia
- Elevated C-reactive protein (correlated with AHI, low O2 saturation, 

arousal index and decreases with tx)
Endothelial dysfunction

* Affected by concurrent obesity and diabetes 
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OSA: Metabolic  

Obesity as a risk factor for OSA
Redline et al, case control study. In children 2-18 yo, OSA risk is 4-5x in obese 
children. For every increase in BMI by 1 kg/m2, risk of OSA increased by 12%

OSA can worsen obesity: 
- Decreased daily physical activity due to sleepiness
- Decreased Leptin, increased Ghrelin and Cortisol

OBESITY              OSA

OSA Evaluation: Physical exam
Vital signs: weight and height percentile, blood pressure
Head and neck

Mouth breathing and hyponasal voice (nasal obstruction, 
adenoidal hypertrophy)
Muffled voice (tonsillar enlargement)
Midface hypoplasia, retrognathia, micrognathia
Nose : septal deviation, mucosal thickening, polyp

- Mucosal or turbinate swelling
Mouth : Large tongue, high arched palate, cleft palate, 
enlarged tonsils 

- Poor pharyngeal tone
Chest : pectus excavatum, transmitted upper airway sounds 

on auscultation, loud P2 
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OSA Evaluation: Polysomnography

Gold standard to diagnose and determine severity of OSA
Performed in the sleep laboratory by sleep technologists, and interpreted 
by clinicians with training in sleep medicine
American Academy of Sleep Medicine (AASM) in 2007:

AASM manual for the scoring of sleep and associated events 
Recommended parameters

EEG (six leads) , EOG, chin EMG, leg EMG
Nasal and oral airflow
Continuous ECG
Respiratory effort signals
Oxygen saturation
End-tidal or transcutaneous CO2
Body position
Snore sensor



05/18/2017

15

OSA Evaluation: Polysomnography

SEVERITY:
Based on the Apnea Hypopnea Index or AHI –

total number of apneas and hypopneas/hour of 
sleep

Mild OSA 1 - 4.9
Moderate OSA  5 - 9.9
Severe OSA > 10

OSA Diagnosis

CLINICAL HISTORY 
AND

ABNORMAL POLYSOMNOGRAM
(Per AASM scoring manual)

OSA Treatment: Surgical
Adenotonsillectomy 

First-line therapy for otherwise  healthy children with OSA and 
adenotonsillar hypertrophy
Initial therapy for obese children if adenotonsillar tissue is present
Improves OSA by increasing upper airway patency
Increase in weight 

Overweight children were more likely to become obese by the 7 month follow-up (CHAT)

Risk factors for residual OSA after adenotonsillectomy
Older than 7 years
Obesity

76% with residual OSA vs 28% of lean children (cohort of 72 children)

Severe OSA at baseline (AHI > 10)
73% (cohort of 79 children) with residual OSA if Baseline AHI is a greater than 10

Complications
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OSA Treatment: Surgical
Adenoidectomy

Adenoidectomy alone is not recommended for treatment of OSA 
and children.
OSA persists after adenoidectomy alone 

Other surgeries
Tongue reduction surgery

Proposed for management of OSA due to macroglossia
Additional studies needed

Uvulopalatopharyngoplasty (UPPP)
Not widely used due to significant complications
Successfully combined with adenotonsillectomy in children with 
neuromuscular disorders

Tracheotomy

OSA Treatment: PAP
• Positive airway pressure therapy

– Airway pressure through interface (nasal/full face) 
– Decreases sleep disruption and work of breathing
– Continuous positive airway pressure/CPAP
– Bilevel positive airway pressure/BPAP
– Utilized if adenotonsillectomy is contraindicated
– Persistent OSA  despite adenotonsillectomy
– Preference for a nonsurgical approach
– Complications are minor

• Needs long-term follow-up
• Adherence/Compliance

– Poor compliance is associated with lack of acceptance by the child or adult 
caregivers

– Additional device features
– Mask fittings every 6-12 months
– Heated humidification 

OSA Treatment: Medical

Intranasal steroids
Mild OSA treated with intranasal budesonide
Significant improvement in nasal obstruction

Positional therapy – limited data in children
For obese children, recommend weight loss as adjunctive therapy
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Parasomnias are undesirable physical events or 
experiences that occur during entry into sleep, 
within sleep, or during arousal from sleep. 
State of dissociation as sleep-wake cycle 
oscillates
Occur during non-rapid eye movement sleep 
(NREM), rapid eye movement sleep (REM), or 
during transitions to and from sleep
Isolated symptoms/Normal Variants –
Sleep talking
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First half of night, typically short duration
Confusion or disorientation
Difficulty to awaken during event, rapid return 
to sleep after event
Amnesia of the episode
Exacerbated by sleep deprivation, sleep 
fragmentation, anxiety, illness (fever) and stress. 

Confusional Arousals
Sleepwalking
Sleep Terrors

Occur with the patient in bed. Confusional arousals 
often start with the individual sitting up in bed and 
looking about in a confused manner.
Absence of terror and ambulation outside of bed
Prevalence: 17.3% (3-13 years old). 
Lifetime prevalence of confusional arousals has 
recently been reported as 18.5% . The prevalence 
among adults older than 15 years is 2.9% to 4.2%.

Peak age: 4-8 years old
Quiet wandering vs. Agitated wandering
Behaviors of variable complexity, inappropriate 
behavior
Episodes typically last 5-15 minutes
33% of sleep walkers continue to have episodes in 
5 years; 10% continue to sleep walk in 10 years

Lifetime prevalence : 18.3%. 
Up to 4.3% of adults sleepwalk. 



05/18/2017

19

Peak age: 4-7 years old
Characterized by episodes of abrupt terror, typically 
with an alarming vocalization
Intense fear and autonomic arousal
Unresponsive to external stimuli; if awakened, is 
confused and disoriented
Prevalence rate of  1- 6.5%  in children, 2.2% in 
adults

Family history:
80-90% likelihood of positive family history
10 fold increased prevalence in first degree 
relatives
Occurrence of sleep walking: 22% when neither 
parent has the disorder, 45% if one parent is 
affected, and 60% when both are affected

Video-PSG needed if:
Spells are stereotyped or have atypical features
Patients described potentially injurious behavior or 
have injured themselves or others
Obstructive Sleep Apnea is suspected

Allow episodes to run their course
May try to lead the patient calmly to bed
Emphasize sleep hygiene, avoiding exacerbating 
factors
Secure the bedroom to prevent injury:

- Consider ground floor bedrooms
- Window and door locks, pad bedrails
- Remove sharp objects or toys on bedroom floor
- Alarms or barriers at door/stairs
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Scheduled awakenings
Benzodiazepine may be necessary in severe 
cases e.g. clonazepam at 0.125 – 0.5 mg QHS

When to refer? 
+ symptoms of sleep disrupter  e.g. OSA, 
psychological issues, pharmacologic treatment 
is considered

Nightmares
Peak age: 6-10 years old, and decreases 
thereafter
Occurs during the last half of the night, 
emotional reaction more significant than 
autonomic response
Fully alert upon awakening, can remember 
dreams, and responsive to comforting
Can be precipitated by anxiety or stress
When there is a history of significant physical or psychological 
trauma, recurrent nightmares may occur and are likely a 
symptom of Posttraumatic Stress Disorder (PTSD)

Explanation and reassurance, promote good 
sleep hygiene
Parental advice
 Ensure adequate sleep
 Avoid frightening images e.g. scary movies
 Reduce stressors
 Reassure your child
 Security objects
 Nightlight

Behavioral therapies: CBT, relaxation strategies
Medication: REM sleep suppression e.g. 
imipramine
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A healthy 16 year old/M complains of difficulty falling asleep at night and extreme difficulty 
waking up in the morning. He is sleepy during the day. There is a normal sleep duration on 
weekends.

Sleep 
Time

School start 
times

Social 
pressures

Substance 
abuse

Hormonal 
influence, 
obesity

Genetic 
predisposition

Delayed sleep 
phase

Insufficient sleep in adolescents
For adolescents, this would mean obtaining less than 
approximately 9 hours of sleep each night
Chronic sleep deprivation is a common and serious 
problem among youths
In one study, only 17% of youths reported an optimal 
sleep of 9 hours/night
Prevalence for short sleep was 20% for week nights 
and 10% for week nights and weekends
Far more common cause for difficulty initiating sleep 
in adolescents is delayed sleep-wake phase disorder 
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Consequences of insufficient sleep
Poor relations with parents, problems at school and 
problems with peers
More likely to express problems with self-esteem, 
perceived mental health, life satisfaction and 
depression
Increased use of sedative/hypnotic medications
Poor academic performance
Increased risk of school violence-related behavior 
among adolescents with insufficient sleep
Increased risk of nightmares and self harm & suicidal 
behavior

Circadian Rhythm Sleep-Wake Disorders

Delayed sleep-wake phase disorder*
Advanced sleep-wake phase disorder
Irregular sleep-wake rhythm disorder
Non-24-hour sleep-wake rhythm disorder 
Shift work disorder
Jet lag disorder

* Most common in adolescents

Delayed Sleep-Wake Phase Disorder
Later circadian melatonin phase

Alert in the evening
sleep onset insomnia

Morning sleepiness
difficulty awakening 
from sleep

Delayed sleep time and 
reduced sleep duration 
during the school week

Normal circadian melatonin phase

Normal sleep time

Restricted sleep with delayed phase
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Phase delay in circadian timing may be:  
biological (circadian physiology) and 
behavioral (Social jet lag e.g., social 
activities, academic or peer pressure, 
increased light exposure in the evening) 
changes that occur during adolescence
Early school start contributes to poor 
school performance and reduced sleep 
during the week

Delayed Sleep-Wake Phase Disorder

Treating Adolescent Delayed 
Sleep-Wake Phase Disorder

Sleep education and establishing sleep 
hygiene
Decrease bright light exposure and use of 
electronics (‘blue light exposure’) in the 
evening
Timed bright light exposure (Light box) in 
the morning
Chronotherapy  

Treating Adolescent Delayed 
Sleep-Wake Phase Disorder

Pharmacologic treatment in the evening
Melatonin 
Hypnotics - not standard treatment

Cognitive Behavioral Therapy (CBT)
Learning the importance of sleep 
Resetting habits and associations
Bright Light Therapy (BLT) 



05/18/2017

24

Melatonin 
0.3-1 mg dose 1-2 hours before desired 
sleep time in conjunction with sleep 
hygiene and timed light exposure on 
awakening
Has phase shifting property (chrono-biotic 
effect) with sleep advancing effect and 
reduced sleep latency 
Safe for short term use
No adverse effect on long term use in 
children with ADHD 

Treatment of Delayed Sleep-Wake Phase
Disorder with Bright Light Exposure

Goal of treatment is to shift circadian 
melatonin phase and bedtime to an earlier time

Evening reduced 
exposure to light

Morning exposure to 
bright light

- Normal sleep
- Restricted sleep with delayed phase

Excessive daytime sleepiness
Sleep attacks
Restlessness, hyperactivity

Irritability
Impulsivity

Attention deficits
Poor attention span
Staring spells (micro sleep episodes)
Failure to finish tasks, decreased motivation
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Drowsy Driving and Auto Accidents

The peak age for fall-asleep driving 
accidents is 20
Drivers under 30 account for 2/3 of 
drowsy-driving crashes.

Jill is a 17 year old/F who complains of excessive daytime sleepiness. She has no  
difficulty getting to sleep, but has frequent awakenings once asleep. 
Sometimes, she experiences an irresistible urge to sleep and would need to take naps 
during the day. During naps, she has vivid dreams that occur sometimes at sleep onset. 

She reports having had trouble staying awake in school, but so far has not had any 
problem when driving, including drifting out of her lane or accidents.

She reports that she drops objects she is holding in her hand when she laughs; this has 
happened with both hands, and sometimes she feels her knees buckling but she has 
never had a fall. She frequently wakes up feeling as if she is paralyzed and cannot 
move. She is not aware of any snoring or breathing pauses in sleep, and she does not 
wake up gasping or choking at night.

She reports that she has gained 100 pounds in the last 5 years. She denies smoking, 
consuming alcohol, or substance abuse. She reports normal mood at this time.
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Deficiency of hypothalamic hypocretin (orexin)
Excessive daytime sleepiness
Cataplexy 
Hypnagogic hallucinations
Sleep paralysis
Fragmented sleep

Data from Mignot E. Neurology 1998;50(2 Suppl1):S16-22 and Silber 
M, et al. Sleep 2002;25(2):197-202.

Narcolepsy Type 1 (with Cataplexy): Prevalence

Affects 0.03% to 0.1% of the general population
1% to 2% of first degree relatives have narcolepsy-
cataplexy 
Familial clustering occurs in about 10% of cases
Developmental factors (puberty, aging)
Tightly associated with human leukocyte antigen HLA-
DQB1*06:02
Narcolepsy associated with H1N1 vaccination 
supports an autoimmune mechanism

Narcolepsy : Environmental  and 
Developmental Factors
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Incidence by Age

Data from Silber et al 2002

Sudden loss of muscle tone
With strong emotion:  laughter, excitement, fear, 
anger, sports

Difficult to recognize:  
Child may not talk about it,  be withdrawn
Misdiagnosed as: seizures, clumsiness, 
syncope, attention seeking behavior, or 
conversion disorder

Cataplexy

Hypnagogic Hallucinations
Dream-like imagery that occurs at sleep onset

Misdiagnosed as:
Bedtime fears
Dreams or nightmares
Attention-seeking or stalling
Hallucinations or psychosis
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Narcolepsy: 
Social and Academic Impairment

Perceived to be ‘just lazy’

Social - academic - athletic 
impairment

Academic deterioration

Narcolepsy Evaluation
Thorough sleep and medical history
Assess for associated symptoms:    cataplexy, 
hypnagogic hallucinations & sleep paralysis
Physical - neurologic - developmental exam
Sleep log/actigraphy (2 - 3  weeks)
Polysomnogram &  MSLT sleep tests

Short sleep latency
Sleep onset REM period in 50% of narcoleptics
Sleep fragmentation (REM and NREM)

Increased number of arousals
Increased stage 1 sleep
Low sleep efficiency

Frequently associated with periodic limb movements

Polysomnographic Findings
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Multiple Sleep Latency Testing
Five naps after an overnight polysomnography test with more 
than 360 min sleep

Sleep latency:  an objective measure of sleepiness
Latency of 8 min or less consistent with a diagnosis of excessive 
sleepiness

Number of naps with REM:
REM sleep occurs within 15 min after sleep onset
Two or more MSLT naps with REM sleep is consistent with the 
diagnosis of narcolepsy. A SOREMP (within 15 minutes of sleep onset) 
on the preceding nocturnal PSG may replace one of the SOREMP on 
the MSLT

Mean Sleep Latency on MSLT

From Arand et al. Sleep 2005;28(1):123-44.

Narcolepsy:  Patient education

Educate patient, parents, school, coaches
Establish realistic goals and performance 
standards
Avoid alcohol
Don’t drive when sleepy
Association with other sleep disorders
School and career counseling
Monitor for drug abuse, depression
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Adapted from Rogers et al. Sleep 2001;24(4):385-91.

Napping and Improving Sleep Hygiene

The addition of napping and improved sleep hygiene reduced unplanned 
daytime sleep by approximately 35 minutes per day.

Narcolepsy: Pharmacologic Treatment

Excessive sleepiness
Modafinil
Methylphenidate
Dextroamphetamine
Sodium oxybate

Cataplexy 
SSRI antidepressants
Sodium oxybate
Stimulants

Narcolepsy: Summary
Narcolepsy often starts during adolescence

Adolescents may first have excessive sleepiness without the 
associated symptoms of cataplexy, sleep paralysis and 
hypnagogic hallucinations

Early diagnosis and management can avoid major academic and 
psychosocial sequelae 
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THANK YOU !


