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Abstract

Up to 68 % of children with Autism Spectrum Disorders (CwASD) suffer from sleep 
disturbances that adversely affect their learning, emotional regulation, behavioral 
functioning, and safety, as well as impact their parents’ sleep and stress levels. The most 
common sleep concernsreported by parents/caregivers include difficulty initiating or 
maintaining sleep and early rising, resulting in insufficient sleep time.  Furthermore, sleep 
problems in CwASD occur early in development, persist into adolescence, and continue 
into the adult years, making this a life-long challenge.Inadequate sleep duration has 
been shown to increase ASD symptoms, disruptive behavior problems, and anxious 
symptoms;to reduce the effectiveness of therapeutic and educational interventions; and 
to impair family functioning; making sleep a critical area for intervention. Although 
more rigorous research is needed to establish the efficacy for behavioral interventions 
and sleep disturbances in CwASD, parents/caregivers prefer behavioral interventions 
over pharmaceutical treatment options, and a growing body of evidence suggests 
that behavioral interventions can be associated with behavior changes and positive 
outcomes for CwASD. This article describes factors related to sleep disorders, different 
types of sleep problems including poor sleep hygiene, assessment of sleep disturbances, 
and interventions to utilize in clinical practice.

ABBREVIATIONS
CwASD: Children with Autism Spectrum Disorders; ASD: 

Autism Spectrum Disorders; DD: Developmental Disabilities

INTRODUCTION
Sleep problems are fairly common in children and adolescents. 

Caregivers report that up to 41% of their typically-developing 
children ages 2 years to 13 years have difficulty initiating and 
maintaining sleep [1,2]. Those with developmental disabilities, 
including autism spectrum disorder (ASD), have an even higher 
prevalence of sleep difficulties, with upwards to68% as reported 
by parents and caregivers [3]. Children with ASD (CwASD) have 
more problems than their peers in initiating and maintaining 
sleep, resulting in fewer hours of sleep than recommended for 
their age and development [4-6]. Sleep difficulties may exacerbate 
the symptoms and challenging behaviors associated with ASD as 
well as reduce cognitive and adaptive performance, interfere 
with family functioning, and adversely affect overall health 
and well-being [7-9]. As such, recognition and management of 
sleep problems becomes critical for pediatric health providers, 
especially when providing care for CwASD. In this article we 
discuss the prevalence and impact of sleep disturbances in 

CwASD, sleep screening tools that are useful in clinical practice 
settings, and evidence-based interventions to improve sleep. 

PREVALENCE AND IMPACT OF SLEEP CONCERNS 
IN ASD

According to the Centers for Disease Control and Prevention, 
about 1 in 68 children have been diagnosed with ASD [10]. 
Symptoms of ASD present before age 3 and last through the 
person’s lifetime. Delays in communication, unusual interests, 
repetitive patterns of behavior, and limited interest in social 
relationships are the main characteristics of ASD. Other 
symptoms may include high levels of activity, short attention 
spans, high levels of anxiety, unusual sensory reactions, and poor 
sleep habits [3]. Sleep problems include irregular sleep habits, 
more frequent and longer nocturnal awakenings, and shorter 
sleep duration [4,6]. Inadequate sleep may exacerbate the 
communication challenges and repetitive behaviors commonly 
associated with ASD, and reduce the effectiveness of school and 
other therapeutic interventions [8,11]. As a result of dealing with 
their children’s poor sleep, parents of CwASD may also develop 
irregular sleep habits resulting in chronic fatigue, stress, and 
lower parenting efficacy and satisfaction [12]. 
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Sleep disturbances in CwASD are likely to be long term issues. 
In a prospective, cohort study of English children born in 1991 
and1992, Humphreys and colleagues regularly collected parent 
reports of child sleep duration and found that sleep differences in 
CwASD began by 30 months of age and persisted until adolescence 
[5]. These children slept 17-43 minutes less per day than their 
typically developing peers. Total sleep duration was decreased 
primarily due to later bedtimes and earlier awakenings. Waking 
three or more times per night was also common for CwASD. Other 
population-based longitudinal studies reported similar findings 
with school-aged CwASD being ten times more likely to develop 
sleep problems across the spectrum of low to high functioning 
autism [4,6,13,14]. Parents report that sleep problems persist 
into adolescence and adulthood [6,15].

Specific manifestations of sleep difficulties may differ 
depending upon the age of the CwASD. In a study completed 
with 1,859 children and adolescents with ASD, sleep habits were 
measured by parent report using the Children’s Sleep Habits 
Questionnaire [15]. Older children and adolescents had more 
problems related to delayed sleep onset, shorter sleep duration, 
and daytime sleepiness. Younger children had more bedtime 
resistance, sleep anxiety, parasomnias, and night awakenings. 

Poor sleep patterns in CwASD are consistently associated 
with more reported behavioral problems at home and at school, 
worsening autism symptoms, and possibly poorer cognitive 
function [8]. Identified problems include shorter attention spans, 
hyperactivity, more compulsive/ritualistic behavior, higher 
levels of aggressive behavior, poorer social interactions and more 
self-injurious behavior [8, 16-20]. Children with ASD may find 
increased opportunities for elopement at night when they are 
supposed to be asleep and left unsupervised [21], thus increasing 
the potential for harmful consequences including death [22]. 

When CwASD exhibit sleep difficulties, parents not only 
become extremely concerned about their child’s health and well-
being, they often experience insufficient or poor quality sleeps 
themselves [12,23-25]. In one study, 43% of parents reported 
that their own sleep suffered as a result of the vigilance needed 
to prevent nighttime elopement [21]. Parents may experience 
chronic fatigue and stress as a result of the extra attention needed 
to supervise and protect their child from elopement during the 
night [12,15,23,26]. 

IDENTIFICATION OF SLEEP PROBLEMS IN 
CLINICAL SETTINGS 

A careful clinical history is the first step in identifying 
the presence of sleep problems and in understanding how 
underlying medical issues such as allergies, medications, or 
pain may be contributing to those problems [11]. Reviews of 
sleep habits and bedtime routines, as well as sleep diaries, are 
useful in documenting wake-sleep behaviors. Sleep diaries are 
used to measure quantitative and qualitative indices of sleep 
and document patterns of behavior that may be interfering with 
sleep (http://yoursleep.aasmnet.org/pdf/sleepdiary.pdf). In 
addition, sleep screening tools offer a quick and reliable method 
to identify and differentiate sleep disturbances, to determine 
when multi-night sleep diaries might be needed, and to help in 
making treatment decisions or referrals. These screening tools 

can also assist in identifying the presence of obstructive sleep 
apnea which would necessitate a referral to a sleep specialist for 
evaluation [27].

Sleep Screening Tools

There are many sleep screening tools available for pediatric 
sleep concerns. Screening tools offer an efficient and cost-
effective way to elicit information about sleep disturbances that 
can be used to inform and guide clinical practice.  Information 
is generally obtained via caregiver report, rather than through 
more objective (and costly) measurements such as actigraphy 
or polysomnography.  However, only a few screening tools have 
robust psychometric properties, and none have been validated 
for use with specifically with CwASD [28,29]. We selected the 
following four screening tools because they are economical, user-
friendly, and can help identify sleep concerns in pediatric care 
settings.

The BEARS sleep screening algorithm is designed to address 
the most common sleep issues in 2 to 18-year-oldsIt incorporates 
five basic sleep domains: 1) bedtime problems, including 
difficulty going to bed and falling asleep; 2) excessive daytime 
sleepiness, which includes behaviors typically associated with 
daytime somnolence in children; 3) awakenings during the night; 
4) regularity of sleep/wake cycles (bedtime, wake time) and 
average sleep duration; and 5) snoring. The health care provider 
asks parents about possible problems in each domain, eliciting a 
yes or no response. If the answer is ‘yes’ then the parents are asked 
to describe the problem. For example, if a parent responded ‘yes’ 
to snoring, he/she would then be asked to describe how often the 
child snored and whether apnea accompanied the snoring. The 
BEARS is an efficient tool to use to record sleep information and 
screen for sleep problems in the primary care setting [30].

The Pediatric Sleep Questionnaire (PSQ) is a questionnaire 
designed to detect sleep-disordered breathing, snoring, daytime 
sleepiness, and related behavioral problems in children ages 2 to 
18 years [31]. There are 22 questions that caregivers respond to 
as yes or no, that help identify sleep-related problems, especially 
problems related to breathing and daytime hyperactivity. This 
tool was developed to help identify sleep-related breathing 
disorders without the expense of polysomnography, and may be 
especially useful in periodic screening for children at high risk 
for obstructive sleep apnea, including those with craniofacial 
abnormalities, genetic syndrome (such as trisomy 21), or obesity. 
The PSQ has been translated into other languages, making it a 
useful tool for parents of varying ethnicities. 

The Sleep Disorders Inventory for Students (SDIS) is a 
standardized screening instrument used to identify children at 
risk for obstructive sleep apnea (OSA), narcolepsy, periodic limb 
movement disorder, restless leg syndrome, and delayed sleep 
phase syndrome, as well as parasomnias [32]. There are two 
versions of the SDIS: one for children ages 2 to 10 years (SDIS-C) 
and the other for adolescent’s ages 11 to 18 years (SDIS-A). 
Parents are asked to rate their child’s sleep behaviors on 41 
items, which takes about 15 minutes to complete. Both versions 
are available in English and Spanish. A computerized scoring 
system takes less than five minutes to completeand generates 
a comprehensive report. This instrument can be very useful in 



Central

Armstrong et al. (2015)
Email:  

Ann Pediatr Child Health 3(2): 1054 (2015) 3/7

a clinical practice when determining the need for referral to the 
sleep specialist.

The Children’s Sleep Questionnaire (CSHQ) is an assessment 
tool for children ages 4-12 [33]. The CSHQ includes items relating 
to the major presenting sleep problems for children of this age: 
bedtime behavior and sleep onset, sleep duration, anxiety around 
sleep, behavior occurring during sleep, night awakenings, sleep-
disordered breathing, parasomnias, and morning waking/
daytime sleepiness. Parents are able to complete this form in 
about 15 minutes, making this an efficient screening tool in 
clinical settings. A self-report form for children who are readers 
and are over the age 7 is available. Versions have been translated 
to Spanish and Chinese.

EVIDENCE-BASED PRACTICES TO PROMOTE 
BETTER SLEEP

Behavioral Management

According to the National Professional Development Center 
on Autism, behavior modification is highly effective in managing 
behavioral challenges of CwASD (http://autismpdc.fpg.unc.edu/
content/evidence-based-practices). There is growing evidence 
for the use of behavioral treatment in addressing sleep problems 
such as initiating and maintaining sleep in the general pediatric 
population [2,34]. Behavior modification is both familiar to and 
preferred by manycaregivers, who may have concerns about 
the potential risks of using medication with their children [9]. 
Two systematic reviews of studies examining the effectiveness 
of behavioral treatment for thegeneral pediatric sleep problems 
[2,34], and one review specific to CwASD [9], supported the use 
of standard extinction and scheduled waking (both techniques 
described below). Other behavioral interventions documented 
by single case studies involving CwASD included improved sleep 
hygiene practices, graduated extinction, faded bedtime, stimulus 
fading, and chronotherapy [9,35]. While these interventions 
resulted in improved sleep, the evidence was limited by the sample 
size, experimental design, and/or generalizability. Notably, in 
the general pediatric population, behavioral treatments for 
sleep issues have received strong empirical support in terms of 
prevention and long-term management [2].  

Researchers have evaluated the effectiveness of parent-
based sleep education for CwASD in two recent studies both of 
which combined general sleep hygiene with behavioral therapy 
approaches. Malow and associates [36] developed and evaluated 
an intervention package that included general sleep hygiene, 
the bedtime routine, behavioral strategies to minimize bedtime 
resistance (including graduated extinction), and use of a bedtime 
pass with morning rewards. Outcomes from individually-
trainedparents and group-trained parents were compared; 
both groups reported improvement in the sleep habits of their 
CwASD. In a randomized control trial, Johnson and colleagues 
[37] developed and tested an intervention for young CwASD with 
sleep disturbances.  Included in the eight training sessions was an 
overview of behavioral principals and prevention techniques and 
instructions regarding bedtime routines, extinction and planned 
ignoring, and reinforcement. Individualized behavioral strategies 
for specific sleep issues were also covered. Parents reported 
improvement in the presenting sleep problems and satisfaction 

with this approach, although no objective changes in sleep could 
be detected with actigraphy. 

Descriptions of treatments

Standard extinction is a practice in which parents are 
instructed to ignore unwanted behavior, and in the case of 
sleep, involves implementing a predictable bedtime routine, and 
then ignoring the child’s attempts to disrupt the sleep routine 
until the next morning (except to monitor for illness or injury). 
Commonly ignored behaviors include whining, crying, calling out 
for parents, and leaving the bedroom. Parents are instructed to 
ignore the child’s behavior, no matter how long it lasts, so as to 
not unintentionally reinforce the problem behavior. Consistency 
is keyto success in this approach, and parents must be forewarned 
to stay the course as bursts of negative behaviors (called 
extinction bursts) may occur during treatment. Some parents 
may find this approach stressful, and prefer an approach referred 
to as graduated extinction (also known as the Ferber Method), 
which allows parents to check on and comfort their child during 
brief intervals during the training period [2]. Standard extinction 
has been shown to improve self-settling and decrease night 
awakenings for CwASD [9] whereas graduated extinction needs 
more evidence to be considered an efficacious treatment for this 
population [35].   

Sleep hygiene refers to the practice of developing a quiet, 
predictable bedtime routine that helps children achieve a quiet, 
relaxed state prior to sleep. The practice includes maintaining a 
consistent sleep schedule; ensuring that the child’s room is cool, 
quiet and dark; and avoiding stimulating activities, beverages, or 
foods prior to bedtime. Sleep hygiene has been combined with 
more intensive behavioral therapy techniques, such as standard 
extinction, to improve effectiveness in CwASD [2]. 

Scheduled waking is a strategy used to treat chronic night 
terrors, and involves parents waking and consoling their child 
about 30 minutes prior to a typical night terror episode. The 
parent then soothes the child to return to sleep. The scheduled 
waking is gradually faded out by systematically increasing the 
time between the awakenings. This approach has been found to 
be possibly efficacious for CwASD, and is thought to increase the 
duration of consolidated, or uninterrupted, sleep [38].

Faded bedtime, stimulus fading, and chronotherapy have 
been studied for use in CwASD, but have not met the established 
criteria for evidence-based treatment needed to be considered as 
efficacious or possibly efficacious [39, 40]. Faded bedtime is used 
to help children initiate and maintain sleep. This intervention 
involves systematically setting bedtime earlier and earlier, while 
waking the child at the same time each morning and not allowing 
naps until the desired bedtime is reached. Stimulus fading is used 
to eliminate co-sleeping by progressively increasing the distance 
between the child and parent until the parent is out of the child’s 
bedroom. For example, a mattress might initially be placed 
beside the child’s bed and gradually moved away until it is out 
of the child’s room. A single case study of a CwASD documented 
an overall decrease in sleep onset latency, reductions in night 
waking, and reduction in co-sleeping using stimulus fading 
[39,40]. Chronotherapy is used to treat severe sleep problems by 
systematically delaying bedtime and wake time each day, while 
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maintaining a regular schedule during waking hours. As with 
stimulus fading, only one single case study supported its use for 
CwASD [40].

Pharmacological Agents

Over-the-counter pharmaceutical agents are sometimes used 
to improve sleep in children. Antihistamines may help children 
fall asleep, but little is known as to their effectiveness at increasing 
sleep duration. Adverse effects of antihistamines include rash 
and daytime drowsiness, and they may be regulated differently 
in different countries. There is little to no evidence for the use of 
other pharmaceuticals to promote or maintain sleep in children, 
including the alpha-2 agonists, selective serotonin reuptake 
inhibitors, or antiepileptic agents [41]. Medication side effects 
can include fatigue, sedation, hypertension, and bradycardia. 
Because ASD is a neurological disorder, CwASD may be more 
susceptible to the adverse effects of the medication than typically 
developing children, and many are not able to communicate their 
discomfort. Long-term effects for these medications in children 
are unknown, and none have been approved by the Food and 
Drug Administration for use in sleep management with children 
and/or CwASD. The American Academy of Sleep Medicine has 
recommended against the use of pharmaceutical agents as the 
first treatment option for children’s sleep problems, but if used, 
recommends that they accompany behavioral treatment methods 
and be used on a short-term basis only [42].

Researchers studying typically-developing children have 
provided some evidence that melatonin may improve sleep-
onset and increase total sleep time, with few reported adverse 
side effects. There is interest in the use of melatonin with CwASD 
for initiating and maintaining sleep, because there may be 
abnormally low levels of melatonin residing in these individuals 
[11]. However, there is little agreement as to melatonin dosage 
and timing needed for effectiveness [43-45]. The most common 
adverse effects reported were headache, dizziness, nausea, and 
drowsiness. Cortesi et al. [46] found that behavioral treatment 
combined with controlled-release melatonin resulted in a better 
treatment response in the short term. However, the lack of data 
on melatonin dosage and timing, the unknown long-term effects 
of melatonin on health and brain development, and the quality 
of melatonin [since it is not regulated by the Food and Drug 
Administration) remain caveats for usein CwASD.

DISCUSSION AND CONCLUSION
Sleep problems are common in CwASD, may persist into 

adulthood, and poor sleep is associated with greater levels of 
behavioral problems and ASD symptoms. Parents of CwASD 
are also affected by their child’s sleep problems; oftenreporting 
higher levels of stress and poorer sleep themselves. There is a 
paucity of research on effective treatments for poor sleep in 
CwASD. Most of the research is limited by a small sample size or 
study design.

Screening for sleep issues is an important first step in the 
process of identifying and treating sleep disorders for CwASD. 
Sleep screeners provide a quick and economical assessment of 
sleep-related problems, and help to detect risk for sleep disorders. 

However, most sleep screeners are based upon parent report, 
and thus subject to error that might result in miss identification. 
Few of the screening tools have documented sound psychometric 
and technical properties have been compared with more 
objective measures such as actigraphy, and none have diagnostic 
power. Fewer still have included CwASD or other disabilities in 
their standardization sample. Many more studies are needed 
to document the reliability, validity and utility of screening 
instruments used in clinical practice and in research studies, in 
order to ensure early identification and proper treatment for 
pediatric sleep concerns.

Because sleep problems in many CwASD are chronic and 
negatively impact outcomes, it is critical to identify effective 
treatmentsthat can be implemented through primary care 
settings. A careful clinical history, followed by either sleep 
problem screening tools and/or multi-night sleep diaries is 
needed to identify the specific sleep concerns so that intervention 
can be tailored to the individual patient. For instance, younger 
children may be more resistant to the bedtime routine, while 
worry and anxiety may prevent the adolescent from falling 
asleep. Each necessitates a different treatment approach. Night 
awakenings in younger children may be related to bathroom 
needs or unpleasant night events, while in older children 
awakenings may be precipitated by intrusive thoughts regarding 
daily or life situations. Having the parent awaken the young 
child can possibly reduce unwanted nighttime awakenings, but 
for older children, self-management of anxiety would likely be 
a better treatment approach. As detailed above, a number of 
potential behavioral strategies might effectively address each 
of these issues, and randomized trials that are rigorous and 
longitudinal over longer periods of time are critically needed.

Additionally, safety issues need to be addressed when CwASD 
are awake unsupervised during the night as deaths do occur 
during elopements or unattended exits from home. Nighttime 
monitoring systems, as used by caregivers of persons with 
dementia [47,48], may prove effective in preventing unintended 
home exits of CwASD. Children with a high propensity for or 
previous history of exiting the home may be candidates for 
products that provide tracking and locating technologies using 
RFID and cellular signals so that they can be rapidly located when 
missing.  

Finally, there is a pressing need to address parent sleep 
problems. In studies of dementia caregivers, changing the care 
recipient sleep patterns or improving home safety did not 
necessarily result in improved caregiver sleep [49, 50]. In that 
population, caregivers’ sleep patterns more closely resembled 
chronic insomnia than situational risings, with both prolonged 
sleep onset latency and wake after sleep onset. It is possible that 
parents of CwASD may need specific therapies to improve their 
sleep even after the sleep of their child has improved. 

As evidence continues to mount on the close relationship 
between normal sleep and good health, the importance of having 
effective sleep therapies for CwASD and their parents grows. 
This is particularly pertinent given the length of time sleep 
abnormalities exist in this population and the amount of time 
parents may be impacted. Researchers and clinicians together 
can develop and test these strategies.



Central

Armstrong et al. (2015)
Email:  

Ann Pediatr Child Health 3(2): 1054 (2015) 5/7

CONFLICT OF INTEREST
Meredeth Rowe, RN, PhD is the inventor of a night home 

monitoring system and has equity in a company that will sell this 
system.  The authors declare no other conflicts of interest.

REFERENCES
1. Archbold KH, Pituch KJ, Panahi P, Chervin RD. Symptoms of sleep 

disturbances among children at two general pediatric clinics. J Pediatr. 
2002; 140: 97-102.

2. Mindell JA, Kuhn B, Lewin DS, Meltzer LJ, Sadeh A; American Academy 
of Sleep Medicine. Behavioral treatment of bedtime problems and 
night wakings in infants and young children.  Sleep. 2006; 29: 1263-
1276. 

3. Richdale AL. Sleep problems in autism: prevalence, cause, and 
intervention.  Dev Med Child Neurol. 1999; 41: 60-66. 

4. Allik H, Larsson JO, Smedje H. Sleep patterns of school-age children 
with Asperger syndrome or high-functioning autism.  J Autism Dev 
Disord. 2006; 36: 585-595. 

5. Humphreys JS, Gringras P, Blair PS, Scott N, Henderson J, Fleming PJ, 
et al. Sleep patterns in children with autistic spectrum disorders: a 
prospective cohort study.  Arch Dis Child. 2014; 99: 114-118. 

6. Limoges E, Mottron L, Bolduc C, Berthiaume C, Godbout R. Atypical 
sleep architecture and the autism phenotype.  Brain. 2005; 128: 1049-
1061. 

7. Chiu S. Pediatric sleep disorders 2012. Medscape. 

8. Taylor MA, Schreck KA, Mulick JA. Sleep disruption as a correlate 
to cognitive and adaptive behavior problems in autism spectrum 
disorders.  Res Dev Disabil. 2012; 33: 1408-1417. 

9. Vriend JL, Corkum PV, Moon EC, Smith IM. Behavioral interventions 
for sleep problems in children with autism spectrum disorders: 
current findings and future directions.  J Pediatr Psychol. 2011; 36: 
1017-1029. 

10. Division of Birth Defects, National Center on Birth Defects and 
Developmental Disabilities, Centers for Disease Control and 
Prevention. Autism Spectrum Disorder [ASD) 2014.  

11. Kotagal S, Broomall E. Sleep in children with autism spectrum 
disorder.  Pediatr Neurol. 2012; 47: 242-251. 

12. Giallo R, Wood CE, Jellett R, Porter R. Fatigue, wellbeing and parental 
self-efficacy in mothers of children with an autism spectrum disorder.  
Autism. 2013; 17: 465-480. 

13. Baker E, Richdale A, Short M, Gradisar M. An investigation of sleep 
patterns in adolescents with high-functioning autism spectrum 
disorder compared with typically developing adolescents. Dev 
Neurorehabil. 2013; 16: 155-165. 

14. Sivertsen B, Posserud MB, Gillberg C, Lundervold AJ, Hysing M. Sleep 
problems in children with autism spectrum problems: a longitudinal 
population-based study.  Autism. 2012; 16: 139-150. 

15. Goldman SE, Richdale AL, Clemons T, Malow BA. Parental sleep 
concerns in autism spectrum disorders: variations from childhood to 
adolescence.  J Autism Dev Disord. 2012; 42: 531-538. 

16. Giannotti F, Cortesi F, Cerquiglini A, Miraglia D, Vagnoni C, Sebastiani 
T, et al. An investigation of sleep characteristics, EEG abnormalities 
and epilepsy in developmentally regressed and non-regressed 
children with autism.  J Autism Dev Disord. 2008; 38: 1888-1897. 

17. Giannotti F, Cortesi F, Cerquiglini A, Vagnoni C, Valente D. Sleep in 
children with autism with and without autistic regression.  J Sleep Res. 
2011; 20: 338-347. 

18. Miano S, Bruni O, Elia M, Trovato A, Smerieri A, Verrillo E, et al. Sleep 
in children with autistic spectrum disorder: a questionnaire and 
polysomnographic study.  Sleep Med. 2007; 9: 64-70. 

19. Miano S, Ferri R. Epidemiology and management of insomnia in 
children with autistic spectrum disorders.  Paediatr Drugs. 2010; 12: 
75-84. 

20. Schreck KA, Mulick JA, Smith AF. Sleep problems as possible predictors 
of intensified symptoms of autism. Res Dev Disabil. 2004; 25: 57-66.

21. Anderson C, Law JK, Daniels A, Rice C, Mandell DS, Hagopian L, et al. 
Occurrence and family impact of elopement in children with autism 
spectrum disorders.  Pediatrics. 2012; 130: 870-877. 

22. Rowe M, Smith L, Spring H, Farias J, Morley M, Armstrong K. 
Understanding the characteristics of missing incidents in children 
with autism spectrum disorders. (In review). 

23. Hoffman CD, Sweeney DP, Lopez-Wagner MC, Hodge D, Nam CY, Botts 
BH. Children with autism: Sleep problems and mothers’ stress. Focus 
on Autism and Other Developmental Disabilities. 2008; 23: 155-165. 

24. Lopez-Wagner MC, Hoffman CD, Sweeney DP, Hodge D, Gilliam 
JE. Sleep problems of parents of typically developing children and 
parents of children with autism.  J Genet Psychol. 2008; 169: 245-259. 

25. Meltzer LJ. Brief report: sleep in parents of children with autism 
spectrum disorders.  J Pediatr Psychol. 2008; 33: 380-386. 

26. Meltzer LJ, Mindell JA. Relationship between child sleep disturbances 
and maternal sleep, mood, and parenting stress: a pilot study.  J Fam 
Psychol. 2007; 21: 67-73. 

27. Armstrong K, Kohler W, Lilly C. Managing sleep disorders from A to 
Zzzz’s. Contemporary Pediatrics. 2009; 26: 28-35. 

28. Spruyt K, Gozal D. Pediatric sleep questionnaires as diagnostic or 
epidemiological tools: a review of currently available instruments.  
Sleep Med Rev. 2011; 15: 19-32. 

29. Lewandowski AS, Toliver-Sokol M, Palermo TM. Evidence-based 
review of subjective pediatric sleep measures.  J Pediatr Psychol. 
2011; 36: 780-793. 

30. Owens JA, Dalzell V. Use of the ‘BEARS’ sleep screening tool in a 
pediatric residents’ continuity clinic: a pilot study.  Sleep Med. 2005; 
6: 63-69. 

31. Chervin RD, Hedger K, Dillon JE, Pituch KJ. Pediatric sleep questionnaire 
(PSQ): validity and reliability of scales for sleep-disordered breathing, 
snoring, sleepiness, and behavioral problems.  Sleep Med. 2000; 1: 21-
32. 

32. Luginbuehl M, Bradley-Klug KL, Ferron J, Anderson WM, Benbadis SR. 
Pediatric sleep disorders: Validation of the Sleep Disorders Inventory 
for Students. School Psychol Rev. 2008; 37: 409-431. 

33. Owens JA, Spirito A, McGuinn M. The Children’s Sleep Habits 
Questionnaire (CSHQ): psychometric properties of a survey 
instrument for school-aged children.  Sleep. 2000; 23: 1043-1051. 

34. Bellini B, Bruni O, Cescut A, De Martino S, Lucchese F, Guidetti V. 
Managing sleep disorders in children: which is the best strategy?  
Georgian Med News. 2011; 73-83. 

35. Durand VM, Christodulu KV. Description of a sleep-restriction 
program to reduce bedtime disturbances and night waking. J Posit 
Behav Interv. 2004; 6: 83-91. 

36. Malow BA, Adkins KW, Reynolds A, Weiss SK, Loh A, Fawkes D, et 
al. Parent-based sleep education for children with autism spectrum 
disorders.  J Autism Dev Disord. 2014; 44: 216-228. 

37. Johnson CR, Turner KS, Foldes E, Brooks MM, Kronk R, Wiggs L. 
Behavioral parent training to address sleep disturbances in young 

http://www.ncbi.nlm.nih.gov/pubmed/11815771
http://www.ncbi.nlm.nih.gov/pubmed/11815771
http://www.ncbi.nlm.nih.gov/pubmed/11815771
http://www.ncbi.nlm.nih.gov/pubmed/17068979
http://www.ncbi.nlm.nih.gov/pubmed/17068979
http://www.ncbi.nlm.nih.gov/pubmed/17068979
http://www.ncbi.nlm.nih.gov/pubmed/17068979
http://www.ncbi.nlm.nih.gov/pubmed/10068053
http://www.ncbi.nlm.nih.gov/pubmed/10068053
http://www.ncbi.nlm.nih.gov/pubmed/16617404
http://www.ncbi.nlm.nih.gov/pubmed/16617404
http://www.ncbi.nlm.nih.gov/pubmed/16617404
http://www.ncbi.nlm.nih.gov/pubmed/24061777
http://www.ncbi.nlm.nih.gov/pubmed/24061777
http://www.ncbi.nlm.nih.gov/pubmed/24061777
http://www.ncbi.nlm.nih.gov/pubmed/15705609
http://www.ncbi.nlm.nih.gov/pubmed/15705609
http://www.ncbi.nlm.nih.gov/pubmed/15705609
http://emedicine.medscape.com/article/916611-overview
http://www.ncbi.nlm.nih.gov/pubmed/22522199
http://www.ncbi.nlm.nih.gov/pubmed/22522199
http://www.ncbi.nlm.nih.gov/pubmed/22522199
http://www.ncbi.nlm.nih.gov/pubmed/21745808
http://www.ncbi.nlm.nih.gov/pubmed/21745808
http://www.ncbi.nlm.nih.gov/pubmed/21745808
http://www.ncbi.nlm.nih.gov/pubmed/21745808
http://www.cdc.gov/ncbddd/autism/data.html
http://www.cdc.gov/ncbddd/autism/data.html
http://www.cdc.gov/ncbddd/autism/data.html
http://www.ncbi.nlm.nih.gov/pubmed/22964437
http://www.ncbi.nlm.nih.gov/pubmed/22964437
http://www.ncbi.nlm.nih.gov/pubmed/21788255
http://www.ncbi.nlm.nih.gov/pubmed/21788255
http://www.ncbi.nlm.nih.gov/pubmed/21788255
http://www.ncbi.nlm.nih.gov/pubmed/23477662
http://www.ncbi.nlm.nih.gov/pubmed/23477662
http://www.ncbi.nlm.nih.gov/pubmed/23477662
http://www.ncbi.nlm.nih.gov/pubmed/23477662
http://www.ncbi.nlm.nih.gov/pubmed/21478225
http://www.ncbi.nlm.nih.gov/pubmed/21478225
http://www.ncbi.nlm.nih.gov/pubmed/21478225
http://www.ncbi.nlm.nih.gov/pubmed/21538171
http://www.ncbi.nlm.nih.gov/pubmed/21538171
http://www.ncbi.nlm.nih.gov/pubmed/21538171
http://www.ncbi.nlm.nih.gov/pubmed/18483842
http://www.ncbi.nlm.nih.gov/pubmed/18483842
http://www.ncbi.nlm.nih.gov/pubmed/18483842
http://www.ncbi.nlm.nih.gov/pubmed/18483842
http://www.ncbi.nlm.nih.gov/pubmed/21518065
http://www.ncbi.nlm.nih.gov/pubmed/21518065
http://www.ncbi.nlm.nih.gov/pubmed/21518065
http://www.ncbi.nlm.nih.gov/pubmed/17728182
http://www.ncbi.nlm.nih.gov/pubmed/17728182
http://www.ncbi.nlm.nih.gov/pubmed/17728182
http://www.ncbi.nlm.nih.gov/pubmed/20218744
http://www.ncbi.nlm.nih.gov/pubmed/20218744
http://www.ncbi.nlm.nih.gov/pubmed/20218744
http://www.ncbi.nlm.nih.gov/pubmed/14733976
http://www.ncbi.nlm.nih.gov/pubmed/14733976
http://www.ncbi.nlm.nih.gov/pubmed/23045563
http://www.ncbi.nlm.nih.gov/pubmed/23045563
http://www.ncbi.nlm.nih.gov/pubmed/23045563
http://connection.ebscohost.com/c/articles/33959810/children-autism-sleep-problems-mothers-stress
http://connection.ebscohost.com/c/articles/33959810/children-autism-sleep-problems-mothers-stress
http://connection.ebscohost.com/c/articles/33959810/children-autism-sleep-problems-mothers-stress
http://www.ncbi.nlm.nih.gov/pubmed/18788326
http://www.ncbi.nlm.nih.gov/pubmed/18788326
http://www.ncbi.nlm.nih.gov/pubmed/18788326
http://www.ncbi.nlm.nih.gov/pubmed/18250091
http://www.ncbi.nlm.nih.gov/pubmed/18250091
http://www.ncbi.nlm.nih.gov/pubmed/17371111
http://www.ncbi.nlm.nih.gov/pubmed/17371111
http://www.ncbi.nlm.nih.gov/pubmed/17371111
http://www.ncbi.nlm.nih.gov/pubmed/20934896
http://www.ncbi.nlm.nih.gov/pubmed/20934896
http://www.ncbi.nlm.nih.gov/pubmed/20934896
http://www.ncbi.nlm.nih.gov/pubmed/21227912
http://www.ncbi.nlm.nih.gov/pubmed/21227912
http://www.ncbi.nlm.nih.gov/pubmed/21227912
http://www.ncbi.nlm.nih.gov/pubmed/15680298
http://www.ncbi.nlm.nih.gov/pubmed/15680298
http://www.ncbi.nlm.nih.gov/pubmed/15680298
http://www.ncbi.nlm.nih.gov/pubmed/10733617
http://www.ncbi.nlm.nih.gov/pubmed/10733617
http://www.ncbi.nlm.nih.gov/pubmed/10733617
http://www.ncbi.nlm.nih.gov/pubmed/10733617
http://www.sleepdisorderhelp.com/media/File/ArticleValidationofSDIS1.pdf
http://www.sleepdisorderhelp.com/media/File/ArticleValidationofSDIS1.pdf
http://www.sleepdisorderhelp.com/media/File/ArticleValidationofSDIS1.pdf
http://www.ncbi.nlm.nih.gov/pubmed/11145319
http://www.ncbi.nlm.nih.gov/pubmed/11145319
http://www.ncbi.nlm.nih.gov/pubmed/11145319
http://www.ncbi.nlm.nih.gov/pubmed/21873756
http://www.ncbi.nlm.nih.gov/pubmed/21873756
http://www.ncbi.nlm.nih.gov/pubmed/21873756
http://pbi.sagepub.com/content/6/2/83.full.pdf
http://pbi.sagepub.com/content/6/2/83.full.pdf
http://pbi.sagepub.com/content/6/2/83.full.pdf
http://www.ncbi.nlm.nih.gov/pubmed/23754339
http://www.ncbi.nlm.nih.gov/pubmed/23754339
http://www.ncbi.nlm.nih.gov/pubmed/23754339
http://www.ncbi.nlm.nih.gov/pubmed/23993773
http://www.ncbi.nlm.nih.gov/pubmed/23993773


Central

Armstrong et al. (2015)
Email:  

Ann Pediatr Child Health 3(2): 1054 (2015) 6/7

children with autism spectrum disorder: a pilot trial. Sleep Med. 2013; 
14: 995-1004. 

38. Christodulu KV, Durand VM. Reducing bedtime disturbance and night 
waking using positive bedtime routines and sleep restriction. Focus 
on Autism & Other Developmental Disabilities. 2004; 19: 130-139. 

39. Howlin P. A brief report on the elimination of long term sleeping 
problems in a 6-year-old autistic boy. Behav Cogn Psychoth. 1984; 12: 
257-60. 

40. Piazza CC, Hagopian LP, Hughes CR, Fisher WW. Using chronotherapy 
to treat severe sleep problems: a case study.  Am J Ment Retard. 1998; 
102: 358-366. 

41. Bruni O, Novelli L. Sleep disorders in children.  BMJ Clin Evid. 2010; 
2010. 

42. Owens JA, Babcock D, Blumer J, Chervin R, Ferber R, Goetting M, et al. 
The use of pharmacotherapy in the treatment of pediatric insomnia in 
primary care: rational approaches. A consensus meeting summary.  J 
Clin Sleep Med. 2005; 1: 49-59. 

43. Johnson KP, Malow BA. Assessment and pharmacologic treatment of 
sleep disturbance in autism.  Child Adolesc Psychiatr Clin N Am. 2008; 
17: 773-785, viii. 

44. Phillips L, Appleton RE. Systematic review of melatonin treatment in 
children with neurodevelopmental disabilities and sleep impairment.  
Dev Med Child Neurol. 2004; 46: 771-775. 

45. Wasdell MB, Jan JE, Bomben MM, Freeman RD, Rietveld WJ, Tai J, 
et al. A randomized, placebo-controlled trial of controlled release 
melatonin treatment of delayed sleep phase syndrome and impaired 
sleep maintenance in children with neurodevelopmental disabilities. J 
Pineal Res. 2008; 44: 57-64. 

46. Cortesi F, Giannotti F, Sebastiani T, Panunzi S, Valente D. Controlled-
release melatonin, singly and combined with cognitive behavioural 
therapy, for persistent insomnia in children with autism spectrum 
disorders: A randomized placebo-controlled trial. J Sleep Res. 2012; 
21: 700-709. 

47. Rowe M, Lane S, Phipps C. Care Watch: A Home Monitoring System 
for Use in Homes of Persons With Cognitive Impairment.  Top Geriatr 
Rehabil. 2007; 23: 3-8. 

48. Rowe MA, Kelly A, Horne C, Lane S, Campbell J, Lehman B, et al. 
Reducing dangerous nighttime events in persons with dementia by 
using a nighttime monitoring system.  Alzheimers Dement. 2009; 5: 
419-426. 

49. McCurry SM, Logsdon RG, Teri L, Vitiello MV. Sleep disturbances 
in caregivers of persons with dementia: contributing factors and 
treatment implications.  Sleep Med Rev. 2007; 11: 143-153. 

50. Rowe MA, Kairalla JA, McCrae CS. Sleep in dementia caregivers and 
the effect of a nighttime monitoring system.  J Nurs Scholarsh. 2010; 
42: 338-347.

http://www.ncbi.nlm.nih.gov/pubmed/23993773
http://www.ncbi.nlm.nih.gov/pubmed/23993773
http://foa.sagepub.com/content/19/3/130.abstract
http://foa.sagepub.com/content/19/3/130.abstract
http://foa.sagepub.com/content/19/3/130.abstract
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=5845432
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=5845432
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=5845432
http://www.ncbi.nlm.nih.gov/pubmed/9475944
http://www.ncbi.nlm.nih.gov/pubmed/9475944
http://www.ncbi.nlm.nih.gov/pubmed/9475944
http://www.ncbi.nlm.nih.gov/pubmed/21418676
http://www.ncbi.nlm.nih.gov/pubmed/21418676
http://www.ncbi.nlm.nih.gov/pubmed/17561616
http://www.ncbi.nlm.nih.gov/pubmed/17561616
http://www.ncbi.nlm.nih.gov/pubmed/17561616
http://www.ncbi.nlm.nih.gov/pubmed/17561616
http://www.ncbi.nlm.nih.gov/pubmed/18775369
http://www.ncbi.nlm.nih.gov/pubmed/18775369
http://www.ncbi.nlm.nih.gov/pubmed/18775369
http://www.ncbi.nlm.nih.gov/pubmed/15540639
http://www.ncbi.nlm.nih.gov/pubmed/15540639
http://www.ncbi.nlm.nih.gov/pubmed/15540639
http://www.ncbi.nlm.nih.gov/pubmed/18078449
http://www.ncbi.nlm.nih.gov/pubmed/18078449
http://www.ncbi.nlm.nih.gov/pubmed/18078449
http://www.ncbi.nlm.nih.gov/pubmed/18078449
http://www.ncbi.nlm.nih.gov/pubmed/18078449
http://www.ncbi.nlm.nih.gov/pubmed/22616853
http://www.ncbi.nlm.nih.gov/pubmed/22616853
http://www.ncbi.nlm.nih.gov/pubmed/22616853
http://www.ncbi.nlm.nih.gov/pubmed/22616853
http://www.ncbi.nlm.nih.gov/pubmed/22616853
http://www.ncbi.nlm.nih.gov/pubmed/20454554
http://www.ncbi.nlm.nih.gov/pubmed/20454554
http://www.ncbi.nlm.nih.gov/pubmed/20454554
http://www.ncbi.nlm.nih.gov/pubmed/19751921
http://www.ncbi.nlm.nih.gov/pubmed/19751921
http://www.ncbi.nlm.nih.gov/pubmed/19751921
http://www.ncbi.nlm.nih.gov/pubmed/19751921
http://www.ncbi.nlm.nih.gov/pubmed/17287134
http://www.ncbi.nlm.nih.gov/pubmed/17287134
http://www.ncbi.nlm.nih.gov/pubmed/17287134
http://www.ncbi.nlm.nih.gov/pubmed/20738745
http://www.ncbi.nlm.nih.gov/pubmed/20738745
http://www.ncbi.nlm.nih.gov/pubmed/20738745


Central

Armstrong et al. (2015)
Email:  

Ann Pediatr Child Health 3(2): 1054 (2015) 7/7

Armstrong K, Rowe M, Kohler W (2015) Addressing Sleep Disturbances in Children with Autism Spectrum Disorders. Ann Pediatr Child Health 3(2): 1054.

Cite this article


	Addressing Sleep Disturbances in Children with Autism Spectrum Disorders
	Abstract
	Abbreviations
	Introduction
	Prevalence and Impact of Sleep Concerns in ASD
	Identification of Sleep Problems in Clinical Settings 
	Sleep Screening Tools

	Evidence-based Practices to Promote Better Sleep
	Behavioral Management
	Descriptions of treatments 
	Pharmacological Agents

	Discussion and Conclusion 
	Conflict of Interest 
	References

