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Introduction: Children with autism spectrum disorder (ASD) have a variety of co-morbid

medical problems, including sleep disturbances. Prevalence of sleep disorders has been

reported to be higher in this group as compared to the general population. Identifying

sleep problems in children with ASD may help increase awareness and improve the

overall quality of care for them. The aim of this study was to determine the prevalence

of sleep problems and associated factors in a group of Malaysian children aged 6–16

years, with ASD.

Method: This is a cross-sectional study at the Child Development Centre of UKM

Medical Centre (UKM MC) on ASD children aged 6–16 years. Demographic data was

obtained and the Sleep Disturbances Scale for Children (SDSC) questionnaire was

completed by the main caregiver. Logistic regression analysis was used to determine

factors related to higher total SDSC scores.

Results: A total of 128 patients were recruited (111 boys) with a median age of 8 years

3 months (IQR: 2 years 10 months). Forty-seven (36.7%) of them obtained total SDSC

scores in the pathological range with 19 (14.8%) scoring high for overall disturbances and

28 (21.9%) for at least one subtype of sleep disorders: 25 (19.5%) DIMS, 18 (14.1%) SBD,

10 (7.8%) DOES, 5 (3.9%) DOA, 6 (4.7%) SWTD, and 3 (2.3%) SHY. More than half of

the children (57.8%) were reported to have sufficient sleep duration of 8–11 h, but longer

sleep latency of at least 15min (82.8%). Half of the ASD children also had co-morbidities

in which one-third (34.4%) had attention-deficit hyperactivity disorder (ADHD). Using

logistic regression analysis, four factors were significantly associated with higher total

SDSC scores; female gender (p= 0.016), older age group (11–16 years old) (p= 0.039),

shorter sleep length (p = 0.043), and longer sleep latency (p < 0.001).

Conclusion: The prevalence of sleep disturbances is high among Malaysian children

with ASD, especially DIMS. Female gender, older age group, shorter sleep length, and

longer sleep latency were found to be associated with the sleep disturbances. Evaluation

of sleep problems should form part of the comprehensive care of children with ASD.
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INTRODUCTION

Autism Spectrum Disorder (ASD) is a neurodevelopmental
disorder characterized by persistent deficits in social
communication and social interaction with restricted, repetitive
patterns of behavior, interests, or activities (1). Children with
ASD have a variety of co-existing medical problems such as
learning difficulties, attention-deficit hyperactivity disorder
(ADHD), feeding issues and sleep disturbances (2).

The presence of sleep disturbance may negatively influence
the outcome in a child with ASD (3–5). Fadini et al. found a
strong correlation between sleep disorders in children with ASD
with behavioral problems such as social anxiety and depression,
withdrawal, aggression and issues with attention and thought
processing (3). Shreck et al. found that fewer hours of sleep per
night predicted more prominent social skills deficits (4). These
highlight the imperative for increased awareness and inclusion of
managing sleep problems in children with ASD.

High prevalence of sleep problems among children with ASD
had been regularly reported in developed countries. A population
study in California by Krakowiak and colleagues found that 53%
of children with ASD had at least one frequent sleep problem
(6). Liu et al. conducted a parent-reported questionnaire study
consisting of 167 children with ASD in Pennsylvania which found
that 86% of these children had at least one sleep problem almost
every day, including bedtime resistance, insomnia, parasomnias,
sleep disordered breathing, morning rise problems, and daytime
sleepiness (7). These sleep-related disorders may persist into
adulthood among people living with autism. Øyane and Bjorvatn
found a high prevalence of sleep problems in Norwegian
adolescents and young adults with autism (aged 15–25 years) (8).
A Canadian study concluded that these sleep disturbances are
also commonly found in high-functioning adults with ASD (age
range: 16–27 years); which was underreported but found through
objective measures such as actigraphy and polysomnography (9).

A meta-analysis by Elrod and Hood revealed that children
with ASD have shorter total sleep time, longer sleep latency, and
lower sleep efficiency than typically developing peers (10). This
meta-analysis involved 10 studies with a total of 343 children with
ASD and 221 children with typical development. Several theories
have tried to explain the possible etiology of sleep problems in
these children. It is known that sleep-wake rhythms regulated
by the neurohormone, melatonin; has a decreased nocturnal
production in children with ASD (11–13) while alterations in
the synchronization of their neurotransmitter systems such as
serotonin (11) have also been implicated. There have been
reported links identified between genes involved in melatonin
synthesis and ASD which can explain the sleep disturbances
observed in children with ASD (14).

Interestingly, a recent cross-sectional study conducted in
Indonesia’s Surabaya and Japan’s Kobe showed contrasting level
of prevalence for sleep problems in children with ASD as 60

Abbreviations: DA, disorders of arousal; DIMS, disorders of initiating and

maintaining sleep; DOES, disorders of excessive somnolence; SBD, sleep breathing

disorders; SDSC, Sleep Disturbance Scale for Children; SHY, sleep hyperhidrosis;

SWTD, sleep-wake transition disorders.

and 16%, respectively (15). This suggests that there may be other
factors that contribute to sleep problems in children with ASD
apart from the disorder itself. As sleep habits and arrangements
may differ across cultures and socio-economic environments,
this may explain the differences in sleep disturbances as perceived
by their caregivers. Many parents of children with ASD had
reported that they themselves were not getting sufficient sleep
time and this may be correlated with the children’s sleep
disturbances leading to higher stress levels in the parents (16–18).
There is evidence that improving sleep quality in these children
can result in positive outcomes for both the children’s behavioral
challenges and parental stress levels (19).

The aims of this study were to assess the prevalence of sleep
disturbances among Malaysian children with ASD and factors
associated with it.

METHODOLOGY

Ethical approval was obtained from the UKM institutional
research and ethics committee (Project code: FF-2018-079).

This cross-sectional study was carried out at the Child
Development Centre (CDC) of Universiti Kebangsaan Malaysia
Medical Centre (UKMMC) in Kuala Lumpur, Malaysia; from
January 2018 to December 2018. Children diagnosed with ASD
by a pediatrician in the CDC based on the Diagnostic and
Statistical Manual of Mental Disorders, 5th Edition (DSM-5)
(1) were identified during routine clinic visits. Those between
6 and 16 years old were recruited into the study if their
parents were able to complete the questionnaires independently.
Only one parent was recruited for each child. Children
with comorbidities associated with sleep disturbance such as
congenital malformations affecting the upper airway (e.g.,
Pierre-Robin syndrome), structural abnormalities of the central
nervous system, known chromosomal abnormalities, or using
medication(s) to promote sleep, were excluded.

Written informed consent for the study was obtained before
a questionnaire booklet containing the Sleep Disturbances Scale
for Children (SDSC) (20) and background information were
given. Demographic details were collected, together with specific
questions regarding co-morbidities that could affect sleep, use of
electronic devices in the bedroom prior to sleep and the family’s
practice of co-sleeping. Co-sleeping was defined as the child
sleeping in either the same room or the same bed with either
a parent/both parents, a sibling/siblings, or other household
members [e.g., grandparent(s)]. Patients’ medical diagnoses,
co-morbidities and medication use were obtained from their
health records.

Confidentiality was maintained as each completed data
collection sheet was individually numbered with no reference
made to any identifying records. The data were subsequently
analyzed anonymously.

Questionnaire
Sleep Disturbances Scale for Children (SDSC) (20)

SDSC was first developed by Bruni and his colleagues in
1996 to assess a variety of behavioral patterns relating to
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children’s sleep. It consists of 26 items rated on a Likert-
scale [from 1 (never) to 5 (always)] on how often each item
occurred in the last 6 months. The sum of scores yield a total
sleep score (Total SDSC) and six sleep disturbance subtypes:
difficulty in initiating and maintaining sleep/insomnia (DIMS),
sleep breathing disorders (SBD), disorders of arousal/nightmares
(DA), sleep-wake transition disorders (SWTD), disorders of
excessive somnolence (DOES), and sleep hyperhidrosis (SHY).
Higher T-scores are correlated with increased sleep disturbance.
Standardized norms are available and raw scores are converted to
T-scores, with a T-score of more than 70 (two standard deviations
above the normative mean) regarded as pathological. The SDSC
had been used in Malaysia previously for studies of children
with cerebral palsy and epilepsy (21, 22). The questionnaire
was translated into Malay and Mandarin Chinese respectively
with adequate reliability and internal consistency reported (21).
Therefore, all three languages were used in this study.

To best of our knowledge, this is the first study evaluating sleep
disorder in ASD children in our country using SDSC.

Statistical Analysis
A sample size of 125 was required to achieve a power of 0.8
and an alpha of 0.05. All data were coded and analyzed by
using Statistical Package for Social Sciences (version 25; SPSS
IBM Statistics, IBM Corp., USA). A p < 0.05 was considered
to be statistically significant. Based on test for normality, the
Kolmogorov-Smirnov statistic was 0.125 with a significance of
p < 0.001; hence the SDSC scores collected were not normally
distributed. Univariate analysis was performed using chi-squared
test for categorical variables while Mann-Whitney U test was
used to analyse continuous variables. Independent variables were
entered in a single step using logistic regression analysis to
determine factors associated with high Total SDSC scores.

RESULTS

There were 189 patients during the study period; four did not
complete the questionnaire while 57 patients did not fulfill the
inclusion criteria of age. Hence, 128 data sets were available for
analysis. Based on the study population, the median age was
8 years 3 months (IQR: 2 years 10 months) with the youngest
patient being 6 years old and the oldest being 16 years old.

Table 1 shows the characteristics of the children with ASD
in the study population. There were 111 males and 17 females
included in the study analysis. Most of the children in our study
population were between the ages of 6–10 years old (n = 106,
82.8%) with the remaining aged 11–16 years (n = 22, 17.2%).
Majority of the children with ASD were of Malay ethnicity
(n = 81, 63.2%). This was followed by Chinese (n = 39, 30.4%),
Indian (n = 6, 4.7%), and other ethnic groups (n = 2, 1.7%).
This is consistent with the general racial composition of the local
Malaysian community.

Half of the patients included had a medical co-morbidity with
∼1-3rd (n = 44, 34.4%) having attention-deficit, hyperactivity
disorder (ADHD). A proportion of the children were atopic with
12 having bronchial asthma (9.4%), nine (7.0%) having eczema,
and six (4.7%) having allergic rhinitis.

TABLE 1 | Demographic characteristics of the children with ASD.

Characteristics N = 128

n (%)

Gender

Males 111 (86.7%)

Females 17 (13.3%)

Age Group (years)

6–10 106 (82.8%)

11–16 22 (17.2%)

Ethnic Background

Malay 81 (63.2%)

Chinese 39 (30.4%)

Indian 6 (4.7%)

Others 2 (1.7%)

Co-Morbidities* 64 (50.0%)

ADHD 44 (34.4%)

Asthma 12 (9.4%)

Eczema 9 (7.0%)

Allergic rhinitis 6 (4.7%)

Epilepsy 6 (4.7%)

Others 6 (4.7%)

*Each patient may have more than one medical co-morbid.

Table 2 shows the sleeping practices in our study population.
Fifty-nine (46.1%) families reported using at least one electronic
device in the index child’s bedroom with a mean duration of
usage daily of 0.55 h (SD: 0.80 h). The families predominantly
practice co-sleeping as a common arrangement, n = 105
(82.0%), predominantly the child sleeps with the parent(s)
only (n = 86, 67.2%). Other co-sleeping arrangements include
sleeping with sibling(s) only (n = 20, 15.6%), parent(s) and
siblings (n = 16, 12.5%), grandparents or domestic helper
(n= 6, 4.7%).

Table 3 shows the sleep in the children with ASD. Although
majority of these children (n= 74, 57.8%) had a normal duration
of sleep (8–11 h), the remaining 54 (42.2%) had insufficient sleep
duration (<8 h). Most of the children with ASD (n= 106, 82.8%)
had longer sleep latencies (between 15 and 30min).

Table 4 shows the SDSC scores in the children with ASD.
Forty-seven children (36.7%) had at least one sleep disturbance
with a subscale score or total SDSC score above the normative
mean. Nineteen children had a pathological total SDSC score
(14.8%). Difficulty in initiating and maintaining sleep (DIMS)
had the highest prevalence; n = 25 (19.5%) followed by sleep
breathing disorders (SBD); n = 18 (14.1%) and disorders of
excessive somnolence (DOES); n= 10 (7.8%).

Table 5 shows the factors associated with pathological SDSC
scores. Girls are significantly more predisposed than boys to a
pathological score for at least one subtype or total SDSC score.
Other factors such as presence of other medical co-morbidities
such as ADHD, co-sleeping and duration of usage of electronic
device in the bedroom were not associated with higher scores for
each sleep disturbance category or the total SDSC score.

Frontiers in Pediatrics | www.frontiersin.org 3 January 2021 | Volume 8 | Article 608242

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Koo et al. Sleep Disturbances in Children With Autism

TABLE 2 | Sleep practices of children with ASD.

N = 128 M (SD)

n (%)

Presence of Electronic Devices in Child’s

Bedroom

59 (46.1%)

Electronic Devices Used in Child’s

Bedroom

Television 20 (15.6%)

Desktop computer 6 (4.7%)

Laptop computer 7 (5.5%)

Smartphone 47 (36.7%)

Tablet 17 (13.2%)

Length of time of Electric Devices Used in

Child’s Bedroom (hours/day)

0.55 (0.80)

Presence of Co-Sleeping

Co-Sleeping Partners

105 (82.0%)

Parent (s) 86 (67.2%)

Sibling(s) 20 (15.6%)

Parent(s) AND sibling (s) 16 (12.5%)

Others (e.g., grandparents/domestic helper) 6 (4.7%)

TABLE 3 | Sleep characteristics in children with ASD.

N = 128

n (%)

Sleep duration (hours)

8–11 h 74 (57.8%)

5–<8 h 52 (40.6%)

<5 h 2 (1.6%)

Sleep latency (hours)

<15min 22 (17.2%)

15–<30min 60 (46.9%)

>30min 46 (35.9%)

Logistic regression analysis was performed to explore the
effect of sleep length and latency, social, medical and co-sleeping
factors on total SDSC scores; as depicted in Table 6. Input data
for the regression model are as described: “Shorter sleep length”
is defined as sleep length <8 h; “longer sleep latency” is defined
as sleep latency of more than 15min, “older age group” includes
children 11–16 years old and gender comparison between males
and females. The output data assesses the odds ratio of a child
with ASD with a higher total SDSC score (pathological T-score
of >70). Four factors were significantly associated with higher
total SDSC scores; female gender (p = 0.016), older age group
(11–16 years old) (p = 0.039), shorter sleep length (p = 0.043),
and longer sleep latency (p < 0.001).

DISCUSSION

Our study showed 36.7% of Malaysian children with ASD had
indicators for at least one type of sleep disturbance which was
comparable with other studies which estimated between 16 and

TABLE 4 | Prevalence of sleep disturbances among children with ASD.

Sleep parameters N = 128

n (%)

At least one subscore or total score 47 (36.7%)

Subtypes, n (%)

Difficulty in initiating and maintaining sleep 25 (19.5%)

Sleep breathing disorders 18 (14.1%)

Disorders of arousal 5 (3.9%)

Sleep-wake transition disorders 6 (4.7%)

Disorders of excessive somnolence 10 (7.8%)

Sleep hyperhidrosis 3 (2.3%)

Total SDSC Score 19 (14.8%)

Presence of sleep disturbances when T-score >70 which is >2SD above the normative

mean and treated as pathological.

TABLE 5 | Factors associated with pathological SDSC scores.

At least one subtype, n Total SDSC, n

Gender

- Boys 38 13

- Girls 9 6

(p = 0.037*) (p = 0.043*)

Co-morbid

- ADHD 19 10

- Asthma 7 4

- Allergic rhinitis 4 2

- Eczema 3 2

(p = 0.237) (p = 0.418)

Co-sleeping

- Yes 38 16

- No 9 3

(p = 0.590) (p = 0.585)

Subtype score Total SDSC score

Electronic device use in the bedroom rs = 0.237 rs = 0.061

p = 0.312 p = 0.497

*p < 0.05 taken as significant.

86% (3, 4, 7, 15, 23, 24) This value was higher compared to a
previously reported 13.5% among typically developingMalaysian
school-going children (25).

Nineteen children with ASD (14.8%) had a pathological
total SDSC score which reflects an overall problem with sleep
despite not having any specific subtype of sleep disturbance.
Generalized disturbance in sleepmay be attributed to a multitude
of internal and external factors (3). Higher prevalence of these
problems can be explained by the different circadian cycle in
relation to the neurotransmitters such as melatonin, GABA and
serotonin; which in turn can affect sleep cycles in children with
ASD (11–14).

All the six subtypes of sleep disorders were present in different
percentages in our children with ASD. The indicators for DIMS
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TABLE 6 | Logistic regression analysis of factor associated with pathological total SDSC scores in children with autism spectrum disorder.

Factor B-Coefficient (SE) Wald Degree of freedom p-value Odds ratio 95% confidence interval

Shorter sleep length 3.411 (0.042) 5.719 1 0.043 3.49 2.318 – 7.564

Longer sleep latency 5.242 (0.648) 1.619 1 <0.001 1.33 3.674 – 8.045

Older age group 5.576 (0.267) 4.143 1 0.039 1.89 0.3900 – 11.646

Female gender 4.247 (2.129) 1.514 1 0.016 1.75 0.549 – 7.450

Longer duration of electronic device use prior to sleep (hours) 0.825 (0.054) 1.138 1 0.172 1.43 0.537 – 2.179

Co-sleeping 6.937 (3.408) 0.221 1 0.591 1.37 3.231 – 9.312

Comorbid of ADHD 1.495 (0.103) 2.207 1 0.141 1.73 0.740 – 5.154

Bold value indicates significant p-value < 0.05.

was the most prevalent. Approximately one-fifth of our patients
had high DIMS scores suggesting that they have problems falling
asleep and getting sufficient sleep. These data are in agreement
with the values reported in the literature (15, 26, 27).

Slightlymore than half of the childrenwith ASDwere reported
to have a normal sleep duration (8–11 h) with the remainder
42.2% appearing to have shorter sleep duration which can
translate to behavioral problems. A study conducted in England
found that children with ASD slept for 17–43min less each
day than contemporary controls whereby the reduction was due
to later bedtimes and earlier waking times (28). Other studies
also supported that children with ASD have shorter total sleep
time compared to typically developing peers (10, 28). This is
congruent to other reports range of duration (8–10 h) (28–30).
We found that more than 2/3 of the children with ASD in our
study had prolonged sleep latencies with 1/3 exceeding 30min.
One possible reason for this may be the innate characteristic of
sensory over-responsiveness in children with ASD which present
a challenge for caregivers to settle the child to sleep at bedtimes
(29). This warrant further investigation as it is amodifiable factor.

We found that the female gender is associated with a higher
total SDSC score. This finding was not stated in previous
studies on sleep disturbances in children with ASD and typically-
developing children. It has been postulated that females with
ASD have more dysregulation in their neurotransmitter system
compared to their male counterparts (3, 24, 31).

Our study found that the older age group (11–16 years old)
was significantly related to a higher total SDSC score. This
is supported by previous studies involving typically-developing
children as well as children with ASD (23, 24). This is most likely
due to greater autonomy in older children and adolescents with
regards to their bedtime. They are also more likely to have their
own electronic devices. In addition, most of the children in these
age group sleep separately from their parents.

Our study did not find a significant association between
having a medical co-morbidity with more sleep disturbances as
compared to some studies (3, 23, 27, 28). Some of our patients
may have undiagnosed co-morbidity or the severity of their
symptoms have been underreported.

Co-sleeping was a common practice in our study population,
but this was not associated with more reported sleep
disturbances. This contrasted with an earlier report that
a relationship exists between co-sleeping and more sleep
problems in children with ASD (15). Socio-cultural practices and

differences in home arrangements may account for this, as earlier
studies on Malaysian children with epilepsy and cerebral palsy
revealed a high rate of co-sleeping but did not find a correlation
with sleep disturbances (21, 22).

Limitations
There were several limitations in this study. There was no
comparative data with typically-developing children from the
general population. In addition, our study population consisted
of patients from a tertiary urban hospital; hence, the results may
not be generalizable to the community.

SDSC is a screening tool for sleep disturbance originally
developed for children from the general population. No
specific questionnaire has been developed to ascertain sleep
disturbance in ASD children. Efforts to create a questionnaire
assessing sleep for children with ASD should be pursued.
Questionnaire-based studies are subject to reporter bias and
recall bias. Therefore, sleep diaries and polysomnography studies
are objective measures which could help verify some of the
reported sleep disturbances in the child.

CONCLUSION

Sleep disturbances are common in Malaysian children with
ASD, the most frequent indicators include disorders of initiating
and maintaining sleep (DIMS), sleep breathing disorders (SBD)
and disorders of excessive somnolence (DOES). We found an
association between female gender, older age group, shorter sleep
length, and longer sleep latency with the child’s sleep problems.
Clinicians who work with children with ASD should include
evaluation of sleep problems as part of their comprehensive care.
Affected children could then be directed to appropriate avenues
for intervention.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

Ethical approval was obtained from the Universiti
Kebangsaan Malaysia institutional research and ethics

Frontiers in Pediatrics | www.frontiersin.org 5 January 2021 | Volume 8 | Article 608242

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Koo et al. Sleep Disturbances in Children With Autism

committee (Project code: FF2018-079). Written
informed consent for the study was obtained from the
main caregivers.

AUTHOR CONTRIBUTIONS

HWK, WWY, and JI contributed to the concept, design of the
study, and drafted the manuscript. HWK and SS organized

the database and performed the statistical analysis. All authors
contributed to manuscript revision, read, and approved the
submitted version.

ACKNOWLEDGMENTS

We acknowledge the facilities and support from Department of
Paediatrics, UKMMedical Centre.

REFERENCES

1. American Psychiatric Association. Diagnostic and Statistical Manual of

Mental Disorders. DSM-5, 5th edn. Washington, DC: American Psychiatric

Association (2014).

2. Ministry of Health Malaysia. Clinical Practice Guidelines on the Management

of Autism Spectrum Disorder in Children and Adolescents. Malaysia:

Putrajaya (2014).

3. Fadini CC, Lamônica DA, Fett-Conte AC, Osório E, Zuculo GM, Giacheti

CM, et al. Influence of sleep disorders on the behavior of individuals

with autism spectrum disorder. Front Hum Neurosci. (2015) 9:347.

doi: 10.3389/fnhum.2015.00347

4. Schreck KA, Mulick JA, Smith AF. Sleep problems as possible predictors of

intensified symptoms of autism. Res Dev Disabil. (2004) 25:57–66.

doi: 10.1016/j.ridd.2003.04.007

5. 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) 33:1408–17. doi: 10.1016/j.ridd.2012.

03.013

6. Krakowiak P, Goodlin-Jones B, Hertz-Picciotto I, Croen LA, Hansen

RL. Sleep problems in children with autism spectrum disorders,

developmental delays, and typical development: a population-based

study. J Sleep Res. (2008) 17:197–206. doi: 10.1111/j.1365-2869.2008.

00650.x

7. Liu X, Hubbard JA, Fabes RA, Adam JB. Sleep disturbances and correlates of

children with autism spectrum disorders. Child Psychiatry Hum Dev. (2006)

37:179–91. doi: 10.1007/s10578-006-0028-3

8. Oyane NM, Bjorvatn B. Sleep disturbances in adolescents and young

adults with autism and asperger syndrome. Autism. (2005) 9:83–94.

doi: 10.1177/1362361305049031

9. Limoges E, Mottron L, Bolduc C, Berthiaume C, Godbout R. Atypical

sleep architecture and the autism phenotype. Brain. (2005) 128:1049–61.

doi: 10.1093/brain/awh425

10. Elrod MG, Hood BS. Sleep differences among children with autism

spectrum disorders and typically developing peers: a meta-analysis. J

Dev Behav Pediatr. (2015) 36:166–77. doi: 10.1097/DBP.00000000000

00140

11. Cortesi F, Giannotti F, Sebastiani T, Panunzi S, Valente D. Controlled-

release melatonin, singly and combined with cognitive behavioral therapy,

for persistent insomnia in children with autism spectrum disorders:

a randomized placebo-controlled trial. J Sleep Res. (2012) 21:700–9.

doi: 10.1111/j.1365-2869.2012.01021.x

12. Tordjman S, Davlantis KS, Georgieff N, Geoffray MM, Speranza M,

Anderson GM, et al. Autism as a disorder of biological and behavioral

rhythms: towards new therapeutic perspectives. Front Pediatr. (2015) 3:1.

doi: 10.3389/fped.2015.00001

13. Precenzano F, Ruberto M, Parisi L, Salerno M, Maltese A, Verde D,

et al. Sleep habits in children affected by autism spectrum disorders: a

preliminary case-control study. Acta Medica Mediterranea. (2017) 33:405–9.

doi: 10.19193/0393-6384_2017_3_059

14. Rossignol DA, Frye RE. Melatonin in autism spectrum disorders: a systematic

review and meta-analysis. Dev Med Child Neurol. (2011) 53:783–92.

doi: 10.1111/j.1469-8749.2011.03980.x

15. Irwanto None, Rehatta NM, Hartini S, Takada S. Sleep problems of

children with autistic spectrum disorder assessed by children sleep habits

questionnaire-abbreviated in Indonesia and Japan. Kobe J Med Sci.

(2016) 62:E22−6. Available online at: link: https://www.med.kobe-u.ac.jp/

journal/contents/62/E22.pdf

16. Schreck KA, Mulick JA. Parental report of sleep problems in

children with autism. J Autism Dev Disord. (2000) 30:127–35.

doi: 10.1023/A:1005407622050

17. Levin A, Scher A. Sleep problems in young children with autism

spectrum disorders: a study of parenting stress, mother’s sleep-related

cognitions, and bedtime behaviours. CNS Neurosci Ther. (2016) 22:921–7.

doi: 10.1111/cns.12651

18. Doo S, Wing YK. Sleep problems of children with pervasive

developmental disorders: correlation with parental stress. Dev Med

Child Neurol. (2006) 48:650–5. doi: 10.1111/j.1469-8749.2006.tb0

1334.x

19. 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) 36:1017–29.

doi: 10.1093/jpepsy/jsr044

20. Bruni O, Ottaviano S, Guidetti V, Romoli M, Innocenzi M, Cortesi F,

et al. The Sleep Disturbance Scale for Children (SDSC): construction and

validation of an instrument to evaluate sleep disturbances in childhood

and adolescence. J Sleep Res. (1996) 5:251–61. doi: 10.1111/j.1365-2869.1996.

00251.x

21. Ong LC, Yang WW, Wong SW, alSiddiq F, Khu YS. Sleep habits

and disturbances in Malaysian children with epilepsy. J Paediatr

Child Health. (2010) 46:80–4. doi: 10.1111/j.1440-1754.2009.

01642.x

22. Atmawidjaja RW, Wong SW, Yang WW, Ong LC. Sleep disturbances in

Malaysian children with cerebral palsy. Dev Med Child Neurol. (2014)

56:681–5. doi: 10.1111/dmcn.12399

23. Richdale AL. Sleep problems in autism: prevalence, cause, and intervention.

Dev Med Child Neurol. (1999) 41:60–6. doi: 10.1017/S00121622990

00122

24. Wiggs L, Stores G. Sleep patterns and sleep disorders in children with

autism spectrum disorders: insights using parent report and actigraphy.

Dev Med Child Neurol. (2004) 46:372–80. doi: 10.1017/S00121622040

00611

25. Hassan K. Prevalence of sleep disturbance in primary school children in wilayah

persekutuan kuala lumpur. Kuala Lumpur: Universiti Kebangsaan (2010).

26. Hoffman CD, Sweeney DP, Gilliam JE, Lopez-Wagner MC. Sleep problems

in children with autism and in typically developing children. Focus

Autism Other Dev Disabl. (2006) 21:146–52. doi: 10.1177/108835760602100

30301

27. Chou M-C, Chou W-J, Chiang H-L, Wu YY, Kee JC, Wong CC, et al.

Sleep problems among Taiwanese children with autism, their siblings and

typically developing children. Res Autism Spectr Disord. (2012) 6:665–72.

doi: 10.1016/j.rasd.2011.09.010

28. Díaz-Román A, Zhang J, Delorme R, Beggiato A, Cortese S. Sleep in youth

with autism spectrum disorders: systematic review and meta-analysis of

subjective and objective studies. Evid Based Mental Health. (2018) 21:146–54.

doi: 10.1136/ebmental-2018-300037

Frontiers in Pediatrics | www.frontiersin.org 6 January 2021 | Volume 8 | Article 608242

https://doi.org/10.3389/fnhum.2015.00347
https://doi.org/10.1016/j.ridd.2003.04.007
https://doi.org/10.1016/j.ridd.2012.03.013
https://doi.org/10.1111/j.1365-2869.2008.00650.x
https://doi.org/10.1007/s10578-006-0028-3
https://doi.org/10.1177/1362361305049031
https://doi.org/10.1093/brain/awh425
https://doi.org/10.1097/DBP.0000000000000140
https://doi.org/10.1111/j.1365-2869.2012.01021.x
https://doi.org/10.3389/fped.2015.00001
https://doi.org/10.19193/0393-6384_2017_3_059
https://doi.org/10.1111/j.1469-8749.2011.03980.x
https://www.med.kobe-u.ac.jp/journal/contents/62/E22.pdf
https://www.med.kobe-u.ac.jp/journal/contents/62/E22.pdf
https://doi.org/10.1023/A:1005407622050
https://doi.org/10.1111/cns.12651
https://doi.org/10.1111/j.1469-8749.2006.tb01334.x
https://doi.org/10.1093/jpepsy/jsr044
https://doi.org/10.1111/j.1365-2869.1996.00251.x
https://doi.org/10.1111/j.1440-1754.2009.01642.x
https://doi.org/10.1111/dmcn.12399
https://doi.org/10.1017/S0012162299000122
https://doi.org/10.1017/S0012162204000611
https://doi.org/10.1177/10883576060210030301
https://doi.org/10.1016/j.rasd.2011.09.010
https://doi.org/10.1136/ebmental-2018-300037
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Koo et al. Sleep Disturbances in Children With Autism

29. Mazurek MO, Petroski GF. Sleep problems in children with autism spectrum

disorder: examining the contributions of sensory over-responsivity and

anxiety. Sleep Med. (2015) 16:270–9. doi: 10.1016/j.sleep.2014.11.006

30. Humphreys JS, Gringras P, Blair PS, Scott N, Henderson J, Fleming

PJ, et al. Sleep patterns in children with autism spectrum disorders:

a prospective cohort study. Arch Dis Child. (2014). 99:114–8.

doi: 10.1136/archdischild-2013-304083

31. Hodge D, Carollo TM, Lewin M, Hoffman CD, Sweeney DP. Sleep

patterns in children with and without autism spectrum disorders:

developmental comparisons. Res Dev Disabil. (2014) 35:1631–8.

doi: 10.1016/j.ridd.2014.03.037

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2021 Koo, Ismail, Yang and Syed Zakaria. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Pediatrics | www.frontiersin.org 7 January 2021 | Volume 8 | Article 608242

https://doi.org/10.1016/j.sleep.2014.11.006
https://doi.org/10.1136/archdischild-2013-304083
https://doi.org/10.1016/j.ridd.2014.03.037
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	Sleep Disturbances in Children With Autism Spectrum Disorder at a Malaysian Tertiary Hospital
	Introduction
	Methodology
	Questionnaire
	Sleep Disturbances Scale for Children (SDSC) bib20

	Statistical Analysis

	Results
	Discussion
	Limitations

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


