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Sleep Disorder in Children Suffering from Autism Spectrum Disorder
in the Hilly Area of Uttarakhand
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Abstract
Background: Autism Spectrum Disorder (ASD) includes neurodevelopmental problems throughout life that affect all areas of child development
such as abnormal and impaired social interaction, problems in communication, restricted interest, repetitive and stereotypical behaviors. Sleep
problems are most commonly complained by parents of children suffering from ASD. About 20-30% of children less than 5 years with normal
development give complaints of sleep problems mainly of bedtime resistance, sleep onset delay and night awakening. Less commonly reported
sleep disturbance by parents is nightmares or night terrors repetitive and stereotypical behavior. Less frequently reported complain is of breathing
sleep disorder. It has already been proved by many studies that ASD children have more complaints about sleep problems than in normal children.
But the data of children with ASD having sleep problems in the Indian population is less, so with our study we want to know the prevalence of
ASD children with sleep problems in children of the hilly area of Uttarakhand. Objective: The study aims to know the different problems related
to sleep faced by children suffering from ASD ( Age range from 4 to 10 years ) with autistic spectrum disorders using the Children’s Sleep Habit
Questionnaire (Preschool and school-age, abbreviated version). Subjects and Method s: All patients of ASD presenting to the Psychiatry and
Pediatric Outpatient department of Government Medical College and Susheela Tiwari trust Hospital, Haldwani, Uttarakhand from in February
2019 to January 2020. It’s a cross-sectional study of children with different problems related to sleep faced by children suffering from ASD ( Age
range from 4 to 10 years ) with autistic spectrum disorders using the Children’s Sleep Habit Questionnaire (CSHQ) (Preschool and school-age,
abbreviated version). Results: Demographic and clinical characteristics: The sample consisted of 30 children of ASD with sleep problems (
Mean Age 8.06 years, SD 3.25, Male 21 and Female 9 Children) age range from 4 Years to 10 Years and is compare from 30 normal children
(mean age 9.06 Years, SD 3.15, Male 21 and Female 9) for the control group. Both groups were analysed using CSHQ tools. There were no
statistically significant differences in age and gender (P value more than 0.05). About 60% (n=18) of the children suffering from ASD had an
intellectual disability and 40% (n=12) children with ASD had normal Intellectual. Comparison of Total CSHQ score, bedtime resistance and
sleep anxiety showed a statistically significant difference in children suffering from ASD with sleep disorder when compared from normal
children. Using CSHQ tools sleep onset delay, night waking, day time sleepiness, parasomnias and sleep –disorder breathing does not show
any statistical difference between children with ASD and normal children used as Control. Conclusion: This study compared sleep problems
between children with ASD and typically developing children (4-10 Years of age) and examined associated factors of sleep problems in ASD
from a different point of view.
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Introduction

Autism SpectrumDisorder (ASD) includes neurodevelopmen-
tal problems throughout life that affect all areas of child devel-
opment such as abnormal and impaired social interaction,
problems in communication, restricted interest, repetitive and
stereotypical behaviors. [1–4] Armstrong KL et al, [5] The sleep
patterns of normal children the cause of insomnia in normal
children are mainly behavioral but in cases of ASD it is mul-

tifactorial.

Sleep problems are most commonly complained by parents of
children suffering from ASD ranges from 40-80%. About 20-
30% children less than 5 years with normal development give
complaints of sleep problems mainly of bedtime resistance,
sleep onset delay and night awakening. Less commonly
reported sleep disturbance by parents is nightmares or night
terrors repetitive and stereotypical behavior. Less frequently
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reported complain is of breathing sleep disorder. [3]

The incidence of ASD is increasing in the last 20 Years. The
increased incidence of ASD is more likely due to a change
in the definition and diagnostic criteria of ASD. The present
prevalence of ASD is around 1 child out of 88. [2]

Sleep problems are commonly reported by parents of young
children. Approximately 25% of preschool-aged children with
normal development have sleep problems about bedtime
resistance, sleep onset delays, and night awakenings. Other
less common sleep disturbances that concern parents include
night terrors or nightmares and repetitive rhythmic behaviors,
which manifest mostly during the toddler-preschool period in
some children. Around 1–3% of children experience sleep-
disordered breathing, a medical condition that also contributes
to a reduced quality of sleep. [3] Numerous research studies
indicate that children with ASD experience more sleep
problems than the general population. [4] Current data on sleep
problems in autism spectrum disorder is scarce, particularly
from the Indian subcontinent. As there are cultural differences
between west and Indian population it is yet to be ascertained
if co-sleeping with parents as is common here in India play
some role.

It has already been proved by many studies that ASD children
have more complaints about sleep problems than in normal
children. [4] But the data of children with ASD having sleep
problems in the Indian population is less, so with our study
we want to know the prevalence of ASD children with sleep
problems in children of the hilly area of Uttarakhand.

The study aims to know the different problems related to sleep
faced by children suffering from ASD.

Objective:

The study aims to know the different problems related to
sleep faced by children suffering from ASD (Age range from
4 to 10 years ) with autistic spectrum disorders using the
Children’s Sleep Habit Questionnaire (Preschool and school-
age, abbreviated version)

Subjects andMethods

All patients of ASD presenting to the Psychiatry and Pediatric
Outpatient department of Government Medical College and
Susheela Tiwari trust Hospital, Haldwani, Uttarakhand from
in February 2019 to January 2020.

It’s a cross-sectional study of children with different problems
related to sleep faced by children suffering from ASD ( Age
range from 4 to 10 years ) with autistic spectrum disorders
using the Children’s Sleep Habit Questionnaire (CSHQ)
(Preschool and school-age, abbreviated version)

Inclusion Criteria

All children with ASD with complain of sleep problems (Age
between 4-10 years)

Exclusion Criteria

• Age less than 4 years or more than 10 Year
• Any associated motor or sensory problems
• Any complaint of Seizure disorder or Organic brain

problem or any chronic systemic disease
• If a patient is on known treatment which can alter sleep

(e.g. Antiepileptic, Benzodiazepine or Barbiturates)
• Any Neuromuscular or Ear, Nose and Throat Problems

which may alter sleep-associated breathing or Obstruc-
tive sleep apnea

• Parents not willing to answer questioner and consent
forms for enrollment in the study

It’s a cross-sectional study of children with different problems
related to sleep faced by children suffering from ASD (
Age range from 4 to 10 years ) with autistic spectrum
disorders using the Children’s Sleep Habit Questionnaire
(CSHQ) (Preschool and school-age, abbreviated version) with
inclusion and exclusion criteria were enrolled in the study

Children’s Sleep Habits Questionnaire (CSHQ): The
CSHQ was used to assess sleep problems in children with
ASD. It is a retrospective, 33-item abbreviated parent-report
questionnaire that has been used in several studies to examine
sleep behavior in young children. Parents are asked to recall
sleep behaviors occurring over a “typical” recent week. Items
are rated on a three-point scale: “usually” if the sleep behavior
occurred five to seven times/week; “sometimes” for two to
four times /week; and “rarely” for zero to one time/week.
Some items are reversed to consistently make a higher score
indicative of more disturbed sleep. CSHQ items are concep-
tually grouped into eight subscales reflecting the following
sleep domains: 1) Bedtime Resistance, 2) Sleep Onset Delay,
3) Sleep Duration, 4) Sleep Anxiety, 5) Night Wakings, 6)
Parasomnias, 7) Sleep- Disordered Breathing, 8) Daytime
Sleepiness. Total Sleep Disturbance score includes all items
of the eight subscales.

It should be noted that CSHQ is primarily a screening tool.
The sleep domains reflected in seven of the CSHQ subscales
do parallel symptom constellations associated with ICSD
(revised) classifications that represent the most common sleep
disorders in this age group, however, the CHSQ is not a
diagnostic tool or used to define the underlying etiology of the
presenting sleep symptoms. The utility of the various subscale
scores on the CSHQ is in both alerting the clinician of a
potential sleep disorder and providing information that would
serve as a starting point for a more detailed clinical evaluation.
The CSHQ has been translated into Hindi and validated for
use with Indian children and has been shown to have good
reliability and validity (Narendhran et al. 2008).
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Statistical Analysis
Descriptive statistics like Means and Standard deviations were
calculated for age and other parameters.
The Total score on CSHQand 8 subscale scores was compared
using t and F test

Results

Demographic and clinical characteristics
The sample consisted of 30 children of ASD with sleep
problems (MeanAge 8.06 years, SD 3.25,Male 21 and Female
9 Children) age range from 4 Years to 10 Years and is compare
from 30 normal children (mean age 9.06 Years, SD 3.15, Male
21 and Female 9) for the control group. Both groups were
analysed using CSHQ tools
There were no statistically significant differences in age and
gender (P value more than 0.05). About 60% (n=18) of the
children suffering from ASD had an intellectual disability and
40% (n=12) children with ASD had normal Intellectual. [Table
1]
Comparison of Total CSHQ score, bedtime resistance and
sleep anxiety showed a statistically significant difference
in children suffering from ASD with sleep disorder when
compared from normal children [Table 2]
By Using CSHQ tools sleep onset delay, night waking, day
time sleepiness, parasomnias and sleep –disorder breathing
does not show any statistical difference between children with
ASD and normal children used as Control [Table 3]

Discussion

Sleep problems are most commonly complained by parents of
children suffering from ASD ranges from 40-80%. About 20-
30% of children less than 5 years with normal development
give complaints of sleep problems mainly of bedtime resis-
tance, sleep onset delay and night awakening.
Armstrong KL et al, [5] The sleep patterns of normal children
the cause of insomnia in normal children is mainly behavioral
but in cases of ASD it is multifactorial
Richdale and Prior et al, [3]compared preschool- and school-
aged children with ASD to a normative sample and found
significantly higher levels of current general sleep difficulties
according to parent report (44% versus 27%). Parents of
autistic children commonly express that their children resist
going to bed at an appropriate time, have difficulties in
initiating sleep, and exhibit night time, and early morning
waking. [3] There is a component of poor sleep hygiene leading
to sleep problems.
A study done by Flavia Cortesi et al, [4] showed that sleep
problems are the most common associated complaints of

children suffering from ASD. Although children with ASD
experience similar sleep problems as in a child with normal
development but some studies suggest the prevalence is
markedly higher than expected. Similar to our study, They
showed demonstrated Sleep onset and maintenance problems
resulting in reduced sleep duration are the most common
concerns expressed by the parents of children with ASD. [4]
Regulation of sleep in children with ASD is poorly understood.
They suggested that there is a bifurcation of the sleep/wake
cycle with increased sensitivity to external noise and short
sleep duration causing irregular sleep onset and wake up times.
Also, children with ASD have an altered balance between
homeostatic and circadian forces leading to heightened
sensitivity of the sleep/wake cycle to environmental stimuli.

Sleep regulation tended to improve with age. [6] A study shows
that more than 70% of children with ASD experience delays in
circadian rhythm development by at least 5 months compared
to typically developing children. [7]

Goodlin-Jones et al found that children with autism sleep for
shorter periods during a 24-hour day. This suggests that sleep
patterns in children with autism are organized differently than
other children. [8]

Regarding the relationship between IQ and sleep problems,
Richdale and Prior et al, [9] reported more frequent sleep
problems in children with moderate to severe intellectual
disability compared to autistic children with mild degrees of
disability. It is noted that children with mental retardation have
found more night waking than children with autism and no
retardation.

A positive association has been noted between autism severity
and parent-reported sleep problems. These findings suggest
that sleep problems are part of the autism symptom complex
and increase with increasing autism severity. [10–15]

Many studies have suggested that difficulties with sleep onset
and maintenance and with reduced sleep duration are the
most common sleep disorders in children with ASD. [16–19]
Other sleep disturbances in ASD include parasomnias like
sleepwalking, night terrors, and sleep-related movement
disorders as well as bedtime resistance. [8,16] The limitation of
our study is that we have taken the observation of parents.

Sleep patterns in children with intellectual disabilities have
been investigated in several studies. [13–15] In these studies,
children with intellectual disabilities were more likely to have
high sleep problems than healthy individuals, and more severe
levels of intellectual disability were associated with more
sleep difficulties. [13–15] However, in the ASD group alone,
there are only a few reports about the relationship between
cognitive development and sleep problems. [13,17] We found
no significant differences between ASD patients with normal
intellectual capacity and intellectual disability regarding sleep
disturbances. This result was consistent with previous reports
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Table 1: Demographic variables and clinical characteristics of the sample
Case, N=30 Controls, N=30

Mean Age (in year) 8.06 9.01
Sex (N %) Male(n=21) Female(n=9) 70 30 80
Intellectual capacity (N %) Normal(n=12 ) Intellectual

disability (n=18)
40 60 100

Table 2: The comparison of CSHQ scores between the patient and control groups (Statistically significant score P value less than 0.05)
CSHQ ASD Patients, N=30

Mean (SD)
Controls, N=30 Mean(SD) P-Value

Total score 53 50 Less than 0.05
Bedtime resistance 11 10.34 Less than 0.05
Sleep anxiety 6.30 5.60 Less than 0.05

Table 3: The comparison of CSHQ scores between the patient and control groups (Statistically significant score P-value Mor than 0.05)
CSHQ ASD Patients, N=30Mean

(SD)
Controls, N=30 Mean(SD) P-Value

Sleep onset delay 6.0 6.2 More than 0.05
Night waking 4.08 3.90 More than 0.05
Daytime sleepiness 13.40 13.38 More than 0.05
parasomnias 9.0 8.72 More than 0.05
Sleep-disorder breathing 3.55 3.46 More than 0.05

indicating that sleep disorders can appear at all IQ levels. [13,17]
In light of these findings, it can be speculated that sleep
problems in ASD can occur independently of intellectual
disability.

Conclusion

This study compared sleep problems between children with
ASD and typically developing children (4-10Years of age) and
examined associated factors of sleep problems in ASD from
a different point of view. Comparison of Total CSHQ score,
bedtime resistance and sleep anxiety showed a statistically
significant difference in children suffering from ASD with
sleep disorder when compared from normal children.
Sleep disorders may negatively affect the autistic symptoms
and inattentiveness in ASD children.
The successful intervention for these sleep problems may
prevent functional impairments and improve the clinical
symptoms and quality of life of both patients and parents.

Limitations

The current study has several limitations. The cross-sectional
nature of the study indicates a limitation. Therefore, it

is necessary to interpret the results carefully. The second
limitation is that the age range is relatively small (4-10 Years).
The types and severity of sleep disorders may vary in different
age groups. Another limitation is sample size which is 30 and
cannot be extrapolated to all patients of ASD. So the author
recommends a larger sample size to conclusively comment on
the type of sleep disturbance and also any effect of sex on it.
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