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Update and Progress in Pediatric Sleep Disorders
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leep is of utmost importance for the adequate growth,
physical, and cognitive development, and health of
children. The field of pediatric sleep medicine, which

is not a component of many residency training curricula, has
grown significantly in recent years with newly described
disorders, updated diagnostic methods, and new treatment
options. Sleep transcends all disciplines; hence, having a
fundamental awareness of suboptimal sleep in a child is para-
mount for the general pediatrician, and also any subspecial-
ist. Helping children routinely obtain restorative sleep with
related improvement of child and family function are com-
mon goals for all pediatricians. The focus of this medical
progress report is to consider important advances in the field
of sleep medicine that help improve precision diagnosis and
treatment of children with sleep disorders.

Coronavirus Disease 2019 Pandemic

The pandemic has undoubtedly affected children and their
health directly and indirectly across the globe, and sleep has
been no exception. The practice of pediatric sleep medicine
has largely transitioned to a telemedicine platform, and for
some this has increased access to geographically limited pedi-
atric sleep specialists.1 However, for many of the highest-risk
children, their access to care declined with parental unem-
ployment, in-person school closures, and shuttering of
child-care facilities.2

The impact of the pandemic on sleep in children has been
increasingly reported, but findings are inconsistent.3 Clusters
of findings early in the pandemic suggested that children’s
sleep duration increased with a transition to relative circa-
dian phase delay (ie, later bedtimes and later wake times).4

In adolescents, most of whom undergo a physiologic shift
naturally to later sleep onset and wake times but still require
8-10 hours of nightly sleep,5 this proved to be of benefit for
many who were struggling with chronic sleep deprivation
from early school start times.6 However, an increasing num-
ber of studies have found that the pandemic has had adverse
effects on children’s sleep with burgeoning insomnia and loss
of sleep-wake schedules, in the setting of worsening anxiety,
skyrocketing hours of screen time, decreased physical
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activity, and poorer eating habits.7,8 Youth with pre-
existing medical and psychiatric conditions may be at even
higher risk.8,9 Tips for optimizing sleep for youth during
the pandemic were recently published, highlighting the ben-
efits of consistent daytime and evening/sleep schedules,
appropriately dark and cool sleep environments, eliminating
electronics prior to bedtime, and avoiding napping in school-
age youth.10-12 Routine physical activity decreased during the
pandemic, paralleling an increase in screen time in children
across the globe; a reprioritization of exercise is likely to
help many aspects of overall health, and is a known benefit
to sleep health.7 The longer term consequences of this
pandemic on the sleep health and habits of this generation
of children have yet to be seen as still in active evolution,7

but as schools reopen, vaccines roll out, and quarantines
ease, children’s natural resilience will hopefully lead to re-
equilibration and attenuation of pandemic-related sequelae.8

Pediatric Insomnia

Pediatric insomnia is the most commonly reported sleep
problem encountered by pediatric health care providers
with a prevalence reported to range from 10% to 50%, with
high prevalence in children with neurodevelopmental or psy-
chiatric disorders.13 The International Classification of Sleep
Disorders-Third Edition (ICSD-3)14 defines chronic insomnia
as a persistent difficulty with sleep initiation, duration,
consolidation, or quality that occurs despite adequate oppor-
tunity and circumstances for sleep, and results in some form
of daytime impairment, such as daytime fatigue/sleepiness,
limitations to academic/occupational functioning, impaired
cognitive capabilities, mood disturbances, or behavioral
problems.
In the ICSD-3, pediatric insomnia has been incorporated

into a single entity with that of adults, under the term of
chronic insomnia disorder; however, in the comments of
ICSD-3, pediatric insomnia is still described as behavioral
insomnia of childhood divided into the “sleep-onset associa-
tion type,” which refers to difficulties falling asleep at
bedtime and resuming sleep after awakening during the night
(manifested in crying, fussing, refusal to lie down, etc) in the
absence of “special conditions” (usually caregiver’s assis-
tance, feeding, rocking, etc) and the “limit-setting” type,
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which is characterized by the child’s persistent refusal to go to
sleep or to return to bed after a night-waking and by the care-
giver’s difficulty to set appropriate limits necessary for facil-
itating sleep.15 Both types implicate that the sleep problems
occur in the context of parent–child interactions and family
dynamics. Therefore, interventions for these disorders focus
on changing both parental and children’s sleep-related be-
haviors through the cognitive behavioral therapy for
insomnia, which refers to a standardized protocol that aims
to improve the participant’s sleep by targeting both cognitive
and behavioral components of the disorder. Cognitive behav-
ioral therapy for insomnia techniques for adults and adoles-
cents include the promotion of behavioral change through
the use of sleep restriction and stimulus control, changing
negative thoughts about sleep through cognitive interven-
tions, and relaxation. In younger children, cognitive and
behavioral interventions for sleep disorders include the active
participation of caregivers. These interventions include
parental education and behavioral interventions that
encourage parents to restrict gradually unwanted sleep be-
haviors (ignoring negative behavior and gradually restricting
parental presence at the child’s sleep onset), establishing pos-
itive bedtime routines, using bedtime fading (moving the
child’s bedtime to match the time of falling asleep),
and scheduling night awakenings (waking the child before
his/her typical nocturnal awakenings to help with sleep
consolidation).16

The diagnosis of insomnia is essentially clinical and based
mainly on the report by the caregiver/parent but also on self-
report depending on age of the child (as well as cognitive level
and communication skills). The tools developed in the last
decade to aid the diagnosis of insomnia in children include
pediatric sleep questionnaires,17 sleep logs, and actigraphy
(a wristwatch monitoring device that captures and stores
movement data using validated computer algorithms to
generate approximations of sleep-wake patterns over time).18

A longitudinal study of over 5000 children’s sleep habits
from infancy through 11 years of age has shed light on the
developmental changes in the prevalence of caregiver-
reported symptoms of insomnia in children. During infancy,
nighttime awakenings were the most prevalent sleep behavior
and associated with caregiver report of sleep problems
through ages 6-7 years. Difficulty falling asleep became
increasingly more common in older children and associated
with caregiver-defined sleep problem in ages 8-11 years.
Childhood insomnia symptoms are highly persistent, with
full remission occurring in only one-third of children during
the transition to adolescence.19

In another study, caregivers of 338 otherwise healthy chil-
dren ages 6-48 months with persistent insomnia were inter-
viewed. Through symptom cluster analysis, 3 phenotypes of
insomnia emerged20: (1) motor restlessness that were associ-
ated with a family and clinical history of restless legs syn-
drome, iron deficiency anemia, and growing pains; (2)
primarily early morning awakenings that were associated
with a family and clinical history of insomnia, parasomnias,
headache/migraine, depression, and mood disorder; (3)
multiple night awakenings and difficulties falling asleep
that were associated with a family history of allergic diseases
and with clinical history of food intolerance, milk allergy, or
atopic dermatitis. It was hypothesized that these 3 pheno-
types represent different neurotransmitter dysfunctions
(dopaminergic, serotonergic, and histaminergic, respec-
tively) and lead to distinct presentations20 (Figure). Should
these speculative pathways be confirmed, targeted
therapeutics would allow clinicians to better personalize
treatment options, including pharmacologic choices.
However, we have to consider that no medications for
insomnia are yet Food and Drug Administration (FDA)-
approved for children, and, therefore, off-label usage
remains common. Notwithstanding this, a study reported
that hypnotic drug use in children ages 0-17 years has
increased from 8.9 to 12.3 per 1000, including
phenothiazines, benzodiazepines, z-hypnotics (zolpidem,
zaleplon, and zoplicone), and melatonin. The increase was
mainly related to doubling of melatonin use that was
dispensed in the highest annual amount of all hypnotic
drugs.21 A recent study described the use of hypnotic drugs
(melatonin, z-drugs, and sedating antihistamines) among
5- to 24-year-old Scandinavians during 2012-2018 and
reported that the use of melatonin and sedating
antihistamines increased during 2012-2018, with melatonin
being the most commonly used hypnotic, particularly
among female individuals.22

Several meta-analysis studies supported the concept that
melatonin is not addictive and, following long-term use,
has been shown to elicit less residual drowsiness or with-
drawal effects than other medications commonly used for
sleep disturbances. Consequently, melatonin is gaining
popularity, particularly in children with a neurodevelopmen-
tal disability, as a sleep promoting agent. Furthermore, a
study reported that parents perceived melatonin to be effec-
tive, whether their child had difficulty going to sleep or stay-
ing asleep. When their children’s ability to sleep improved,
family stress was alleviated and family functioning restored,
which parents attributed to melatonin.23

A consensus report about use of melatonin in pediatric
neurology recommended that fast-release melatonin had
best efficacy in sleep-onset insomnia and delayed-sleep-
phase syndrome and that many children with neurodevelop-
mental disabilities may benefit from melatonin therapy
because it decreased sleep onset latency and increased total
sleep time although had less efficacy on night awakenings.
Dosage recommended for use as chronobiotic is 0.5 mg
2-4 hours before sleep onset with increase by 0.5 mg every
week until effect and 3-5 mg as sleep inductor 30 minutes
before bedtime.24

Melatonin is regulated differently around the world, and
melatonin content in over-the counter dietary supplements
can vary widely from what is listed on the bottle.25 Over-
the counter melatonin supplements generally target overall
healthy individuals, including some children who are having
issues sleeping; however, the majority of studies evaluating
melatonin use in the pediatric population are conducted
17



Figure. Suggested phenotypes of pediatric insomnia with underlying hypothesized neurotransmitter pathways affected.
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with children who have other comorbidities, and thus, the
data supporting the use of melatonin in the otherwise healthy
pediatric population are limited and/or nonexistent.26 Mela-
tonin is available in the European Union as a prescription in
1 and 5 mg melatonin prolonged-release formulation, and is
authorized for the treatment of insomnia in patients age
2-18 years with autism spectrum disorder and/or Smith-
Magenis syndrome.27

Insomnia in children with autism remains particularly
challenging. A recent study attempted to characterize
insomnia subtypes in 427 children with autism spectrum
disorder who were hospitalized28; children with sleep-
maintenance insomnia exhibited significantly more impair-
ment in adaptive functioning, challenging behaviors, and
emotional dysphoria and children with early morning awak-
ening exhibited significantly greater autism severity and
longer hospital stays.28 The American Academy of Neurology
has published guidelines on the treatment of insomnia in
children with autism spectrum disorder and recommends
behavioral modifications first, followed by melatonin if
behavioral modifications alone do not improve sleep.29

Increasing evidence has emerged highlighting the adverse
consequences of insomnia in infants, children, and adoles-
cents. Sleep disruption in infancy affects neurobehavioral
development30; night awakenings (>1 per night) in infancy
18
are associated with inattentiveness and hyperactivity-
impulsivity at the age of 5 years.31 Furthermore, children in
a frequent night-waking trajectory group were found to be
at higher risk at 5-6 years of age for emotional symptoms
and externalizing problems for both conduct problems and
inattention/hyperactivity.32 Finally, in school-age children
insomnia symptoms, especially difficulty in falling asleep,
were related to poor school performance and academic
achievement, especially in maintaining attention and
concentration.33

In summary, insomnia is common in children with poten-
tial detrimental consequences if untreated. New evidence
suggests the identification of phenotypes that may represent
a specific neurotransmitter dysfunction (Figure). A precision
medicine approach must be implemented to address the
various manifestations of insomnia in children, and
eventually drive tailored therapeutics.

Pediatric Obstructive Sleep Apnea

The number of children diagnosed with obstructive sleep ap-
nea (OSA) has never been higher or more heterogenous,
thanks to earlier and more available testing, ongoing
obesity, and changing approaches to children with medical
complexity. With improved diagnostic technology and
DelRosso et al



December 2021 MEDICAL PROGRESS
treatment modalities, the field is primed and ready to offer
more personalized testing and treatment to a wider breadth
of pediatric patients.

The gold standard test for confirming the presence and
severity of OSA continues to be the overnight polysomno-
gram (PSG) with established guidelines for referral to and
acquisition of laboratory-based PSG in children.34 However,
newer methods using oximetry data, incorporating machine
learning and predictive analytics, have the potential to diag-
nose OSA in a scalable and reliable way.35,36 Home sleep ap-
nea testing is currently not recommended nor validated in
the pediatric population, but was an area of burgeoning in-
terest prepandemic, and growth will continue postpandemic
as well.37

Treatment for pediatric OSA ranges from pharmaceuti-
cals, medical treatments, and surgical interventions. Impor-
tantly, watchful waiting has emerged as a worthy proactive
(and not passive) approach to consider, with 46% having
spontaneous resolution within a 7-month period.38 Further
exploration of genetic and functional elements of upper
airway neuromotor tone, airway collapsibility, arousal
threshold to respiratory disturbances, and ventilatory re-
sponses to gas exchange impairments will provide targets
for novel therapeutics.39-41

Recent randomized controlled trials have continued to
show the benefits of montelukast and intranasal steroids
for reduction of mild-moderate OSA severity.42-44 Of note,
behavior and mood-related changes with montelukast
remain concerning and further stressed by the FDA;
(https://www.fda.gov/media/135840/download).45 Excitingly,
novel pharmacotherapeutics for OSA are on the horizon. In
adults with OSA, the combination of a norepinephrine
reuptake inhibitor (atomoxetine) and an antimuscarinic
(oxybutynin), reduced OSA severity by 63% and increased
genioglossus muscle responsiveness.46 This medication
combination is being studied in children with Down
syndrome and OSA (https://clinicaltrials.gov/ct2/show/
NCT04115878).

Continuous positive airway pressure (CPAP) is considered
as treatment for those whom adenotonsillectomy was not
desired, not indicated, or already performed without resolu-
tion of OSA. CPAP prescriptions have increased dramatically
for children in the last decade.47 CPAP adherence in children,
which at best is 50%,48 is challenged by a dearth of commer-
cially available pediatric-specific masks, management of
airway secretions, behavioral tolerance, and variable in-
home support (eg, nursing, health aides) for caregivers to
maintain nightly use.49 Several advances have helped with
individualized approaches to CPAP adherence: customized
masks using 3-dimensional printing,50 auto-titrating positive
airway pressure machines51 that self-adjust for changes in
airway caliber and position in real-time and also decrease
the need for limited in-laboratory PSG titrations, parental
and peer support groups, better engagement with use of
smart phone apps tracking device use, cognitive behavioral
therapy, and motivational interviewing techniques.52,53
Update and Progress in Pediatric Sleep Disorders
Although CPAP remains the canonical second line
treatment, several other nonsurgical treatment options
are emerging. High flow nasal cannula support, which
has become ubiquitous within hospitals, is now being
studied in children for treatment of OSA in the home
setting, including children with medical complexity.
Initial studies show that adherence and tolerance are
high.54,55 Orthodontic treatment with rapid maxillary
expansion in patients with high-arched/narrow palates
also demonstrate decrease in OSA severity.56 Myofunc-
tional therapy involves re-entrainment of oral, tongue,
and facial muscles to improve airway positioning and
neuromuscular patency. Evidence is still sparse for myo-
functional therapy, but may offer an option for treatment
for those intolerant of any devices who have failed first-
line adenotonsillectomy.57

Although adenotonsillectomy remains the mainstay of
treatment for pediatric OSA, drug-induced sleep endoscopy
(DISE) is one of the fastest growing areas of pediatric OSA
surgical treatment. DISE involves direct visualization of a
dynamic airway under light anesthesia (spontaneous
breathing), typically done by otolaryngologists. Once an
area(s) of obstruction is identified, surgical intervention
can be performed targeting the visualized area of obstruc-
tion.58 Patients who have already undergone adenotonsillec-
tomy, or those with high risk for adenotonsillectomy failure
(obesity, comorbidities, small adenoids/tonsils), are ones
who benefit most from DISE and subsequent proced-
ures.59,60 Common DISE-directed surgical interventions
include lingual tonsillectomy, tongue-base reduction,
revision adenoidectomy, turbinate reduction, and
supraglottoplasty.
Hypoglossal nerve stimulators (HNS) are FDA approved

for individuals >18 years of age with tongue-based obstruc-
tion causing OSA, and who are intolerant of CPAP.61 During
inspiration, an intercostal muscle sensor sends a signal via
tunneled wire to an electrode implanted on the ipsilateral hy-
poglossal nerve. When stimulated, the tongue is gently thrust
forward, opening the posterior pharyngeal space and pre-
venting obstruction. HNS are much better tolerated than
CPAP with good adherence and lead to significant reduction
in OSA severity. HNS has been studied in adolescents with
Down syndrome. Single-center pilot data are promising,
with reduction in OSA severity on PSG, and good clinical
adherence.62,63 Multicentered trials are underway in those
with Down syndrome with active discussion at expanding
subject pools.
Finally, bariatric surgery, although traditionally not

thought to be a primary surgery for OSA, holds promise
for adjunctive treatment of OSA via reduction of obesity
based on adult literature.64 Early but similar data in adoles-
cents shows significant reduction in OSA severity even as
early as 3-week postbariatric surgery.65 This should be further
explored in the context of a multidisciplinary treatment
approach to youth with morbid obesity, given the benefit
to many facets of their health.
19
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Pediatric Narcolepsy

Narcolepsy is a neurologic disorder characterized by daily
“irrepressible need to sleep or daytime lapses into sleep
occurring for at least 3 months” caused by an autoimmune
process resulting the loss of orexin, leading to disruption of
normal sleep-wake circuits.66 It is further divided into type I
and type II, with the former associated with cataplexy (sud-
den and transient loss of muscle tone, intact consciousness,
generally induced by emotions and related to intrusions of
rapid-eye-movement sleep during wake), and the latter
without. Importantly for pediatricians, the manifestations
of “sleepiness” across the developmental spectrum vary
significantly ranging from impulsivity/hyperactivity to
overt napping. In fact, a recently published systematic re-
view of the literature showed that more than 30% of chil-
dren with narcolepsy showed symptoms of attention
deficit hyperactivity disorder.67 Another study has also
suggested that narcolepsy may be more prevalent among
children presenting with symptoms of attention deficit hy-
peractivity disorder than in the general population.68

Although narcolepsy is a rare disorder, it usually presents
with excessive sleepiness during school years. Pediatricians
should screen about sleepiness and if narcolepsy is sus-
pected. The diagnosis is one that should be confirmed by
a sleep specialist.69,70

The wide breadth of initial presentation in pediatric narco-
lepsy has been better synthesized in several review papers.
Despite 10%-15% of patients having disease onset prior to
10 years of age, and one of the bimodal peaks of onset at
age 15 years (the other peak at age 35 years), narcolepsy re-
mains woefully underdiagnosed in children.70,71 Along with
age-specific presentation of daytime sleepiness, weight gain,
hallucinations, sleep paralysis, sleep disruption, depression,
aggression, and psychosis all can occur.66,70-73 Cataplexy
may not evolve until after onset of sleepiness and may be
very subtle.

Treatment options for children with narcolepsy are largely
managed by sleep specialists and involve management of
alertness and sleep. Off-label medications for alertness
include stimulants (amphetamine and nonamphetamine),
and wake-promoting agents such as modafinil,74,75 and
newer histamine receptor antagonists such as pitolisant.76

Cataplexy may be managed with serotonin reuptake inhibi-
tors, tricyclic antidepressants, or selective norepinephrine re-
uptake inhibitors.74,75 Cataplexy, daytime sleepiness, and
nighttime sleep quality can be managed with sodium oxy-
bate, which in 2018 was FDA approved for children older
than 7 years, with a lower sodium version approved in
2020.77 Both formulations, however, have high potential
for abuse and require careful oversight. In the US, these med-
ications are only dispensed by 1 central pharmacy. Side ef-
fects to sodium oxybate include depression, respiratory
depression, hallucinations, and parasomnias (sleepwalking),
among others.78
20
Pediatric Restless Sleep Disorder

Two studies have identified the clinical and polysomno-
graphic presentation of children with a new sleep disorder:
restless sleep disorder (RSD).79,80 The main characteristic
of the syndrome is the frequently recurrent movements dur-
ing sleep, involving large muscle groups and described by
parents as frequent repositioning or disruption of the bed
sheets.79,80 Children with RSD showed increased body move-
ment at an index of at least 5 per hour.80 Furthermore, video
PSG analysis confirmed that the body movements occurred
all night as initially described by the parents. RSD was found
to have a prevalence of 7.7% in a population referred to a
sleep center.81 Three publications have postulated on the
pathophysiology of RSD.82-84 Although still unknown, iron
deficiency, sleep instability, and increased sympathetic acti-
vation have been studied and proposed as potential potenti-
ators of RSD.
Based on the medical literature and expert opinion, a

consensus task force established 8 essential criteria for diag-
nosis of RSD. The diagnostic criteria include (1) complaint
of restless sleep by a parent or caregiver; (2) restless sleep con-
sists of large body movements during sleep; (3) movements
occur during sleep or when the child appears to be asleep;
(4) duration of symptoms exceeds 3 months; (5) movements
during sleep occur for at least 3 nights/week; (6) video-
polysomnography shows 5 or more large body movements/
hour; (7) symptoms must be present which include either
sleepiness, behavioral concerns or cognitive deficits; and
(8) exclusion of other conditions that might secondarily
cause restless sleep.85 The criteria for RSD are applied to chil-
dren age 6-18 years. Other causes of restless sleep should be
ruled out and if other causes of restless sleep are found, treat-
ment of those conditions is recommended with subsequent
evaluation for residual restless sleep after the condition
resolved.
There are currently no FDA-approved medications or

consensus recommendations for the treatment of RSD in
children. In general, all children with sleep disorders should
be recommended standard sleep hygiene practices as a first
step, although behavioral interventions have not been stud-
ied in children with RSD. Behavioral interventions that
include consistent bedtime routine, avoidance of caffeine,
and keeping a constant sleep schedule all contribute to
healthy sleep habits and have been effective in other sleep dis-
orders in children,86 including restless legs syndrome
(RLS).87

Nonanemic iron deficiency represented by ferritin levels
<50 ng/dL has been postulated as a mechanism possibly
potentiating RSD. Iron deficiency has been studied and iden-
tified in patients with RLS88 and iron supplementation either
orally or intravenously is regarded as the first-line treatment
for children with RLS.89 Clinical symptoms improved in chil-
dren with RSD after iron supplementation as reported by the
parent or caregiver; the parents reported improved sleep,
DelRosso et al



Table. Updates and recommendations for the most common pediatric sleep disorders in 2020

Updates Recommendations

Insomnia � Distinct phenotypes emerging related to patterns of motor
activity, mood disorders, and atopic cofactors

� Still no FDA-approved medications for sleep in young children

� Behavioral modifications including cognitive behavioral therapy
for insomnia remain standards of treatment

� An increase in telehealth sleep medicine may improve services
for insomnia

Coronavirus disease
2019 related sleep
disturbances

� Mixed patterns of impact on sleep, but most reports point
toward more disrupted sleep, worsening insomnia, degrading
sleep/wake schedules

� “Night owls” may have improved sleep due to a more natural
circadian alignment allowed by changes in work/school
schedules

� Within households, maintaining sleep/wake schedules, and
continuing to optimize sleep hygiene and habits

� Rule out confounders such as anxiety, mood disorders, obesity,
sedentary lifestyles, high screen time, as all play a role in
sleep/wake cycles

OSA � DISE-directed surgeries offer advanced and more targeted
therapeutic surgical interventions for refractory or
challenging OSA

� Spontaneous resolution may occur more than previously
recognized

� Adenotonsillectomy, CPAP, montelukast, intranasal steroids
remain options that are not universally effective

� Novel therapeutics include maxillary expansion, hypoglossal
nerve stimulators, and new medications

� Follow-up sleep study on populations at high risk for refractory
OSA: craniofacial abnormalities, obesity, genetic, and
neurologic syndromes.

Narcolepsy � Initial diagnosis of narcolepsy frequently missed in pediatrics,
with developmental differences in how “sleepiness” manifests

� Note that obesity, mood changes, hallucinations/psychosis are
potential symptoms in children

� FDA approved 2 formulas of sodium oxybate for children >7 y
of age

� Wake promoting and cataplexy decreasing meds remain off
label for children but clinically successful

RSD � Newly described involving large motor movements in absence
of initial insomnia, but with poor, disrupted sleep and daytime
sequalae

� Parents frequently report sheets and blankets being routinely
strewn off bed

� Differentiate from confounders: restless legs syndrome, which
involves limb discomfort and insomnia

� Early evidence points towards iron supplementation

December 2021 MEDICAL PROGRESS
manifested as less movements per night, less nocturnal
awakenings, and improvement in daytime symptoms. The
side-effect profile of both oral and intravenous iron supple-
mentation was mild but children who received oral iron
supplementation experienced more constipation.83 The
natural history of RSD remains unknown.

Conclusions

The field of pediatric sleep medicine is rapidly evolving and
providing clinicians with diagnostic and treatment tools to
better address sleep disorders in children (Table). Sleep
length, quality, and depth are taken into consideration to
provide restful, restorative sleep to all children. New
diagnostic and therapeutic methods help personalize care
for patients with sleep disorders. Future areas of research
include natural history of restless sleep disorder, larger
studies on insomnia subtypes, and hypoglossal nerve
stimulator indications in children. n
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