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Abstract. Objective: Identify evidence-based interventions for sleep disorders in children with autism spectrum disorder (ASD)
by analyzing their sleep behaviors and influencing factors. Methods: The study included 315 children with ASD are between the
ages of three and seven, as well as 237 healthy children.The Children’s Sleep Habits Questionnaire (CSHQ), the Strengths and
Difficulties Questionnaire (SDQ), and the 90-item Symptom Checklist (SCL-90) were administered. Results: Poor sleep quality
was observed in 78.65% (218/315) of children with ASD. Furthermore, the CSHQ scores were compared between the two
groups to see if there were any differences. The results indicated that children with ASD exhibited elevated levels of total and
subscale scores related to sleep duration, nighttime awakenings, abnormal sleep, bedtime habits, sleep anxiety, and daytime
sleepiness than the control group. A study was conducted on the ASD group using Pearson correlation analysis to examine all
variables. The results showed that total emotional problems scores were positively correlated with sleep behavior; positive
behavior was negatively correlated with sleep behavior; and total difficulty scores were significantly correlated with correlated
with daytime sleepiness, sleep delay, and sleep duration. Parents of children with ASD and insomnia scored significantly higher
on items such as obsessive-compulsive disorder, depression, and hostility compared to parents of children with ASD and normal
sleep. Conclusion: Children with autism have significant sleep problems, and both parental mental health and children's problem
behaviors influence sleep behavior in children.
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1. Introduction

Sleep not only helps humans maintain normal biological functions, but also has an important impact on the growth and
development of children's brains.Previous studies have found that approximately 25% to 40% of normal children have sleep
problems, manifested as delayed bedtimes and nighttime awakenings [1], while nearly 80% of children with autism have chronic
sleep problems [2]. Insufficient sleep duration and poor sleep quality in children can severely impact their health, growth and
development, attention span, learning ability, memory, and behavior.Additionally, sleep disorders in children with autism are
more complex, manifesting as irregular bedtimes, delayed sleep onset, shorter nighttime sleep duration, reduced sleep efficiency,
and frequent nighttime awakenings [3]. Sleep issues in children with autism typically emerge between the ages of 2 and 5, and
tend to worsen with age. In contrast, sleep issues in typically developing children generally improve with age [4]. Numerous
factors can contribute to sleep disorders in children with autism, including developmental level, psychological and behavioral
issues, medical conditions, hypersensitivity, and anxiety, all of which may lead to excessive arousal in children with autism [5].
A study showed that when children with autism aged 4–10 were divided into groups with poor sleep and good sleep, the group
with poor sleep exhibited more severe symptoms and more behavioral problems [6]. Another study involving 1,784 children with
autism aged 2–18 found that younger children had more behavioral problems than older children, and children with sleep
disorders exhibited more behavioral problems [7]. These studies indicate that sleep disorders in children with autism may be
closely related to behavioral disorders.
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The family is the cradle of a child's growth and development, influencing their physical and mental development.Research
has found that family environment may influence children's sleep habits, such as noisy and crowded living conditions, poor
parenting practices and attitudes, poverty, and excessive use of electronic devices, which are more likely to lead to sleep
difficulties in children [8]. Families of children with autism are more likely to experience dysfunction, such as low parental
marital satisfaction, decreased family cohesion, increased family conflicts, disordered family environments, and reduced parental
mental health levels [9]. Some studies suggest that sleep issues in children with autism negatively impact their parents' mental
health and family functioning. Parents of children with autism express concerns about their children's sleep issues and equally
worry about the adverse effects these issues have on family members, leading to a significant decrease in family members' well-
being [10]. This study conducted an in-depth analysis of the mutual influence between the sleep and behavior of children with
autism and their family environment [11]. Through a questionnaire survey of 315 parents of children with autism aged 3 to 7, the
study explored the sleep behavior of children with autism and its influencing factors, providing empirical evidence for the
intervention of sleep disorders in children with autism.

2. Methods and materials

2.1. Data source and sample

ASD group: 315 children between the ages of 3 and 7 who have been diagnosed with ASD were included. There were 275 males
and 40 females, with a male-to-female ratio of 6.87:1 and an average age of (5.83 ± 1.67) years.All participants were diagnosed
by physicians with diagnostic qualifications and extensive clinical experience at tertiary-level hospitals according to the
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5). Children with neurological, psychiatric, or
congenital disorders were excluded.

Control Group: 237 healthy children were randomly selected from kindergarten students, excluding those with developmental
behavioral disorders, neurological or psychiatric disorders, and congenital conditions. There were 138 boys and 99 girls, with
1.39 boys for each girl. The average age was 5.52 ± 1.71 years.

The autism group and the control group were of the same age (t=-1.825, P=0.102).

2.2. Variables and definitions

The Children's Sleep Habits Questionnaire (CSHQ) was developed by Dr. Owens, an American expert in children's sleep studies,
and requires parents to assess the children's sleep patterns during the previous week. A total of 41 questions make up the
questionnaire, 33 of which are scored items, divided into 8 dimensions: bedtime routines, sleep latency, sleep duration, sleep
anxiety, nighttime awakenings, parasomnias, sleep-disordered breathing, and daytime sleepiness. Each item is scored using a 3-
point scales, where 3 is defined as "usually" (five to seven times per week), 2 is defined as "occasional" (two to four times per
week), and 1 is defined as "none/occasional" (zero to one times per week). A higher total score indicates more severe sleep
problems. A CSHQ total score of ≥41 is used to evaluate poor sleep quality [12]. This questionnaire has good reliability and
validity [13].

The Strengths and Difficulties Questionnaire (SDQ) is designed to assess behavioral and emotional issues in children. The
test consists of 25 items divided into the following five categories: emotional symptoms, conduct problems,
hyperactivity/inattention, peer relationships, and prosocial behavior. The total difficulty score is the sum of the first four
dimensions, with a total score of ≥19 indicating emotional and behavioral abnormalities. A higher score on the prosocial behavior
dimension indicates more positive behavior, which is an important aspect of well-being.A 3-point Likert scale is used to score the
25 items: 0 point indicates “not accurate at all”, 1 point indicates “somewhat accurate”, and 2 points indicates “completely true”
[14].

The 90-item Symptom Checklist (SCL-90), translated by Wang Zhengyu [15]. The scale consists of 90 items, divided into 10
factors: somatization, obsessive-compulsive, hypochondria, depression, anxiety, hostility, phobia, paranoia, psychoticism, and
additional items. It uses a 5-point rating scale, with higher scores indicating more severe symptoms. A score of 2–3 on any factor
indicates possible mild adverse psychological reactions, while a score of ≥3 on any factor indicates moderate or more severe
psychological problems.

Data collectors were all professionally trained personnel, and participants were required to complete the experiment
according to standardized procedures. The data underwent statistical analysis using SPSS 22.0 software.
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3. Results

3.1. Comparison of sleep behavior between two groups

The results showed that 78.5% (218/315) of children with autism had poor sleep. A T-test was performed on the total scores and
subscale scores of the CSHQ for the two groups. The results showed that the autism group had significantly greater scores than
the normal group in terms of total score, sleep duration, nighttime awakenings, abnormal sleep, bedtime habits, sleep anxiety,
and daytime sleepiness(Table1).

Table 1. Comparison of sleep behavior between autism group and normal group

autism group
（n=315）

normal group
（n=237） t

bedtime resistance 11.05±1.93 10.32±1.10 5.215***
sleep onset delay 2.11±0.78 2.12±1.25 -0.121

sleep duration 5.10±1.94 4.77±0.88 2.395**
sleep anxiety 6.56±1.88 4.96±0.59 12.616***
night wakings 3.68±0.89 3.25±0.39 6.992***
parascmmias 9.32±2.00 7.51±0.51 13.608***

sleep disordered breathing 3.35±0.60 3.42±0.40 -1.554
daytime sleepiness 11.97±2.69 9.81±0.59 12.187***

CSHQ 51.02±6.81 41.82±3.04 19.398***

note:**p<0.01;***p<0.001

3.2. Correlation analysis between sleep and behavior in the autism group

The results showed that in the autism group, the total score for emotional and behavioral difficulties was positively correlated
with sleep difficulties, while positive behavior was negatively correlated with sleep difficulties. Emotional and behavioral
difficulties were significantly positively correlated with daytime sleepiness, delayed sleep onset, and sleep duration (Table 2).

Table 2. Correlation analysis between sleep and behavior in the autism group

emotional
symptoms

behavioral
problems

hyperactivity/
attention
deficit

peer
relationships

prosocial
behavior

total difficulty
score

bedtime resistance 0.140 0.155** 0.214** -0.070 -0.139* 0.090
sleep onset delay 0.311** 0.162** 0.160** -0.110 -0.205** 0.089

sleep duration 0.174** 0.250** 0.231** 0.041 -0.196 0.128*
sleep anxiety 0.156** -0.030 0.040 0.200** 0.466** 0.268**
night wakings 0.157** -0.030 -0.072 -0.304 -0.210** -0.064
parascmmias 0.113* 0.087 0.040 -0.100 -0.008 0.046

sleep disordered
breathing 0.078 -0.009 -0.179** 0.010 -0.160** -0.097

daytime sleepiness 0.123* -0.138* 0.080* 0.060 0.050 0.140**
CSHQ 0.200** 0.220** 0.165** 0.089 -0.432** 0.137*

note: *p<0.05;**p<0.01;***p<0.001

3.3. The relationship between sleep and parental mental health in the autism group

A t-test was used to analyze the psychological well-being of parents of children with autism who experienced sleep disorders and
those who did not. The results showed that parents of children with sleep disorders scored higher on factors such as compulsion,
depression, and hostility than those in the normal sleep group (Table 3).
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Table 3. The relationship between sleep and parental mental health in the autism group

autism group
（n=315）

normal group
（n=237） t

somatization 1.36±0.49 1.27±0.31 -1.354
obsessive-compulsive 1.79±0.55 1.58±0.47 -2.524*

interpersonal sensitivity 1.51±0.48 1.38±0.43 -1.859
depression 1.66±0.62 1.47±0.50 -2.088*

anxiety 1.51±0.58 1.38±0.35 -1.624
hostility 1.68±0.68 1.48±0.54 -2.030*

photic anxiety 1.32±0.41 1.29±0.38 -0.537
psychoticism 1.41±0.47 1.30±0.36 -1.599

others 1.63±0.53 1.42±0.47 -2.715**

note: *p<0.05;**p<0.01;***p<0.001

4. Discussion

This study examined factors affecting sleep habits in kids with autism. It compared sleep behavior between the autism and
control groups. It also explored the correlation between problem behavior and sleep habits in kids with autism. Additionally, it
examined differences in parental mental health levels between parents of children with autism who experienced sleep disorders
and those who did not. Furthermore, it explored the correlation between sleep, problem behavior, and parents' psychological
well-being levels in autistic children.

This study found that the prevalence of sleep disorders in the ASD group was 78.65%, manifested as short sleep duration,
nighttime awakenings, abnormal sleep patterns, poor bedtime habits, sleep anxiety, and daytime sleepiness. Similar to this study,
Malow et al. surveyed 1,518 children with the ages of 4 and 10 years who were diagnosed with autism and determined that 71%
of the children had poor sleep quality [16]. Li Yuanyuan et al. surveyed 356 children aged 3–8 years and found that 69.38% of
the children had sleep disorders, primarily manifested in dimensions such as sleep latency, sleep duration, and nighttime
awakenings [17]. Although the detection rate of sleep disorders in children with autism was slightly higher in this study, this may
be related to the age of the sample, as younger children who were diagnosed with autism are more likely to develop sleep
disorders. Combining previous research findings, the detection rate of sleep problems in children with autism is relatively high,
but there may be differences in daytime sleepiness and sleep anxiety dimensions, which could be due to sampling bias.

Henriksen et al. determined that sleep disorders exacerbate problematic behavior in children with autism, manifesting as
social communication difficulties and repetitive behaviors [18].Children in the sleep-deprived group scored higher on autism-like
behavior than those in the normal sleep group. Reynaud et al. found that reduced prosocial behavior in children with autism is
associated with worsening sleep problems in children who were diagnosed with autism [19].Many studies have found that sleep
problems in children with autism exacerbate their emotional and problem behaviors and reduce their prosocial behavior.
However, the mechanisms giving rise to the relationship between problem behaviors and sleep problems, as well as whether
improving sleep problems can reduce problem behaviors in children who were diagnosed with autism, require further research.

Hoffman et al. found that sleep disorders in children with autism affect their parents' mental health [20]. They speculated that
this may be because sleep problems in children who were diagnosed with autism affect their parents' sleep quality and may lead
to a reduction in parents' leisure time. When parents are tired, they are more likely to adopt negative and inappropriate parenting
styles, which may exacerbate their children's sleep problems and create a vicious cycle. This study, based on cross-sectional data,
analyzes the connection between sleep problems in children diagnosed with autism and their parents' mental health. Future
research should adopt a longitudinal observational approach to further analyze the relationship between sleep problems,
behavioral issues in children with autism, and their parents' mental health, and to explore the interactive mechanisms among
these variables in greater depth.
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