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Sleep disturbances are common in people with autism spectrum disorder (ASD), but research on this topic is still limited in China. In the current study, we evaluated the prevalence of sleep problems in preschool-aged children with ASD and to examine the correlations between sleep disturbances and emotional/behavioral symptoms and repetitive behavior in the unique social context of China. This study recruited 475 preschool-aged children aged 3–6 years old, including 252 children with ASD (mean age 5.13 ± 1.15, 80.6% male) and 223 age-matched typically developing (TD) children (mean age 5.12 ± 0.97, 74.9% male). The parents of all children completed a sociodemographic questionnaire and the Childhood Sleep Habits Questionnaire. The parents of 114 ASD children completed the Strengths and Difficulties Questionnaire (SDQ) and the Repetitive Behavioral Questionnaire-2 (RBQ-2). The prevalence of sleep problems in preschool-aged children with ASD in this study was 81.7%, which was higher than that in TD children (61.0%). The scores for bedtime resistance, sleep anxiety, sleep duration, parasomnias, and sleep onset delay in the ASD group were significantly higher than those in the TD group (t=−7.664, P=0.000; t=−10.477, P=0.000; t=−4.133, P=0.000; Z=−3.916, P=0.000; Z=−7.093, P=0.000; respectively). Sleep onset delay explained 17.3% of the variance (adjusted R2 = 0.173) in the total SDQ score of children with ASD, and bedtime resistance explained a large proportion of total RBQ-2 score variance (adjusted R2 = 0.206). The high rate of sleep disturbances in preschool-aged children with ASD emphasizes the importance of screening for sleep problems in this population. Attention should also be directed toward formulating good sleep hygiene practices for preschool-aged children in the particular social context and cultural setting of China.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental condition that has increased in prevalence over the past few decades, with a current rate of 1 in 59 children in the US (1). In China, the prevalence of ASD increased from 2.38/10,000 to 35.1/10,000 from 2006 to 2015 (2). ASD is characterized by impairments in two core domains: 1) social interaction and communication and 2) restricted and repetitive patterns of behavior, interests, and activities (3). ASD is often associated with comorbid conditions including emotional and behavioral dysregulation and psychiatric and medical issues [e.g., sleep disorders (4, 5)]. Previous studies have shown that the nature and severity of these impairments vary considerably among individuals on the spectrum; some experience relatively few of these problems, while many others exhibit one or more problems (6, 7). Being able to evaluate which problems are more likely to cause clinically significant impairments is particularly important. For this reason, researchers are increasingly interested in studying sleep disturbances related to clinically elevated impairments in children with ASD (8, 9).

The prevalence of sleep disturbances in children with ASD is as high as 50–80% in Western countries, which is approximately two or three times higher than the prevalence in typically developing (TD) children (20–50%) (4, 5, 10). An estimated 70–90% of Chinese children with ASD experience sleep disturbances (11, 12) compared to 15–80% of TD children (13, 14). Sleep problems were also reported more frequently among preschool-aged children with ASD compared to their TD peers in Western countries. Reynolds et al. found that 47% of parents in the US reported sleep problems in their children with ASD, compared with 25% in TD children (15). Moreover, sleep problems in TD children decreased with age but were more likely to persist in children with ASD (16, 17). These studies indicated that sleep patterns in children with ASD may change over time. Specifically, parents of younger children reported more problems with bedtime resistance, sleep anxiety, night wakings, and parasomnias, whereas parents of adolescents reported issues regarding sleep duration, daytime sleepiness, and sleep onset (16, 17). However, research on sleep problems in Chinese preschool-aged children is limited. Although one small study found no differences in the rates of sleep disturbances between Chinese preschool-aged children with ASD and their TD counterparts, parents of preschoolers with ASD reported more problems with sleep duration, struggles after night waking, and daytime fatigue than parents of school-aged children with ASD (18). A detailed examination of the characteristics of sleep problems in Chinese preschool-aged children with ASD may provide guidance for appropriate intervention strategies.

Sleep problems in children with ASD might be the result of interactions between biological, psychological, social/environmental, and familial factors (4). Certain comorbidities such as attention deficit hyperactivity disorder (ADHD) and anxiety are also risk factors for sleep disturbances (9). Biological and genetic abnormalities that might contribute to sleep problems in ASD include abnormalities in the hypothalamic-pituitary-adrenal axis regulating circadian rhythms and alterations in hormone/neurotransmitter (melatonin/serotonin) production (19–21). Previous studies have shown differences in the prevalence rates of sleep disturbances and sleep patterns across countries and cultures. Children with ASD and TD children from Eastern countries such as India and China seem to have higher rates of sleep disturbances than children in Western countries (11, 22, 23). This could be attributable to differences in sleeping habits between Western and Eastern countries; for example, cosleeping among children is very common in many Asian countries (14, 24). This practice has been associated with increased sleep difficulties (24) and is reportedly more frequent among children with ASD than among TD children (22).

Numerous studies have shown that a wide variety of persistent sleep difficulties experienced by ASD children exacerbate their core autistic symptoms (25) and are associated with many conditions that co-occur with ASD including increased anxiety, sensory over-responsivity (26), self-stimulatory behavior, and daytime challenging behavior (27), as well as medical comorbidities such as gastrointestinal problems (12) and epilepsy (28). Among children with ASD, poor sleepers exhibit more ritualistic, compulsive, irritable, and hyperactive behavior than good sleepers (29, 30). Sensory hypersensitivity in nighttime sleeping environments among children with ASD is associated with communication delays and an increased frequency of atypical behaviors (29). However, little is known about the association between sleep problems and emotional/behavioral problems or repetitive behavior in Chinese preschool-aged children with ASD.

The aim of the current study was to evaluate and compare sleep disturbances in preschool-aged children with ASD and TD children in the unique social context of China. We also examined the relationship between sleep disturbances and emotional/behavioral problems, as well as repetitive behavior.



Material and Methods


Participants

This cross-sectional study recruited participants over a 4-year period (2015–2018) in Tianjin in northern China. Children aged 3–6 years were diagnosed with ASD by experienced child psychiatrists specializing in this field using the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM-5) criteria (4). The psychiatrists determined the severity of autism using the Childhood Autism Rating Scale (CARS). A total of 252 children with CARS scores ≥30 or higher were recruited for this study (31). A total of 223 age-matched TD children was recruited from kindergartens as control subjects. Medical histories were collected from the parents of children in both groups by trained researchers. Subjects were excluded if they had a diagnosis of chronic illness (gastrointestinal disease, chronic respiratory illnesses, epilepsy), fragile X syndrome, Down syndrome, tuberous sclerosis, cerebral palsy, and any mental disorders diagnosed by DSM-5 (e.g., ADHD, anxiety) or had used any medications that influence sleep, emotion, or behavior (e.g., methylphenidate, atypical antipsychotics, benzodiazepines) during the previous 6 months.

All participants' parents completed the Children's Sleep Habits Questionnaire (CSHQ) and a sociodemographic questionnaire. Although all 252 children with ASD were assessed with the Peabody Picture Vocabulary Test-Chinese edition (PPVT-C), only 114 successfully completed the test. The parents of these 114 participants completed the Strengths and Difficulties Questionnaire (SDQ) and the Repetitive Behavior Questionnaire-2 (RBQ-2), and these participants formed the ASD subgroup. Before the start of the study, we ensured that the researchers clearly and consistently understood the aims, methods, investigation procedures, and every item in the questionnaire through professional training. The parents of all the children were invited to complete the CSHQ at home within a 1-week window, and then we collected the questionnaires. Any confusion from the parents regarding the questionnaire was resolved promptly by members of the research team. After each questionnaire was completed, the research assistants immediately checked the data to ensure that no items were missing and that the answers to the questions were logical. The PPVT-C, SDQ, and RBQ-2 were completed at our assessment center.

Written informed consent was obtained from all the parents or caregivers who completed the questionnaires. This study was approved by the ethics committee of Tianjin Medical University.



Materials


Sociodemographic Questionnaire

The parents were interviewed regarding their children's medical condition by trained researchers. The characteristics of the children (age, gender), and the families (parents' education level, parental age, family income) were assessed by sociodemographic questionnaire.



Children's Sleep Habits Questionnaire (CSHQ)

The CSHQ, a parent-reported measure widely used to evaluate recent sleep behavior in children (32), has been translated into Chinese and is extensively used to assess Chinese children (11, 24). The CSHQ is a 33-item questionnaire that provides a total score as well as eight subscale scores: Bedtime Resistance, Sleep Duration, Night Wakings, Sleep Onset Delay, Sleep Anxiety, Parasomnias, Sleep Disordered Breathing, and Daytime Sleepiness. All but eight items are rated on a three-point Likert scale (1= rarely for 0–1 time per week, 2=sometimes for 2–4 times per week, 3= usually if behavior occurs 5–7 times per week). The other eight items are measured with a three-point Likert scale: 1= usually or not sleepy, 2= sometimes or very sleepy, 3= rarely or falls asleep. Items that describe good sleep behaviors are reverse-scored. CSHQ scores >41 have been reported as the most sensitive cutoff for identifying sleep problems that warrant further clinical assessment. Cronbach's alpha coefficient for the CSHQ full scale was 0.86; for the subscales, it ranged from 0.38 (sleep disordered breathing) to 0.70 (sleep duration), with a median of 0.64 in a prior Chinese study (11).



Strengths and Difficulties Questionnaire (SDQ)

The 25-item SDQ was designed to measure emotional/behavioral problems (33). It has four difficulties or problems subscales (Emotional Symptoms, Conduct Problems, Hyperactivity, Peer Problems, and Prosocial Behavior) and one strengths subscale (Prosocial Behavior). Parents rate each item as 0, 1, or 2 for not true, somewhat true, and definitely true, respectively. The total difficulties score is acquired by summing the four problems subscale scores. Higher scores indicate more serious problems, except in the case of the Prosocial Behavior subscale. The Chinese version of this questionnaire has been shown to have good reliability and validity (11, 24, 34). In the current study, Cronbach's alpha coefficient for the SDQ total difficulties scale was 0.641.



Repetitive Behavioral Questionnaire-2 (RBQ-2)

The RBQ-2 is suitable for 2- to 8-year-old children and includes 20 items (35). A large number of children with ASD were used to evaluate repetitive behaviors. Parents rated each item from 1 to 3. The questionnaire has been divided into different subscales for different studies (using a 2-, 3-, and 4-factor structure). We used four subscales (Repetitive Motor Movements, Rigidity, Preoccupation with Restricted Patterns of Interest, and Unusual Sensory Interest) to provide the best possible explanation. The RBQ-2 has good internal consistency and validity. In the current study, Cronbach's alpha coefficient for the RBQ-2 full scale was 0.717.



Childhood Autism Rating Scale (CARS)

The CARS has been widely used to assess the severity of autism and is administered by experienced pediatric psychiatrists (31). It consists of 15 items, and each item is scored from 1 to 4. The CARS measures behaviors such as relating to people, imitation, adaptation to change, verbal and nonverbal communication, sensory sensitivities, body and object use, activity, IQ level, and general impressions. The total score range is between 15 and 60, with higher scores indicating more severe levels of autism. It has been validated in studies in Chinese children with ASD (2, 12, 36). The Cronbach's alpha coefficients for the CARS were 0.735 in a prior Chinese study (37) and 0.83 in our study.



Peabody Picture Vocabulary Test-Chinese Edition (PPVT-C)

The PPVT-C is a commonly used test that evaluates receptive verbal ability (38) as means of assessing children's intellectual development (39). The test shows a set of four pictures at a time, and the examinee is asked to select the correct picture. The PPVT-C has shown reliability and validity in recent studies in China (12, 39), and in our previous study, we also used the PPVT-C to evaluate cognitive ability in children with ASD (36).




Data Analysis

All analyses were conducted using SPSS 24.0 (IBM Corporation, Armonk, NY, USA). Descriptive statistics were presented using the mean and standard deviation, median and maximum, and minimum for continuous variables, and frequencies and percentages for categorical variables. The ASD and TD groups were categorized based on the total CSHQ score: those with >41 were classified as poor sleepers, and those with ≤41 were classified as good sleepers. Group differences in demographic data, participant characteristics, and sleep characteristics were analyzed using chi-square tests for categorical variables and independent-sample t-tests and Mann-Whitney U tests for continuous variables. Analyses of variance (ANOVAs) were performed to compare the CSHQ scores for each age group (3, 4, 5, and 6 years) within the ASD and TD groups.

In the ASD subgroup that completed the PPVT-C, the SDQ, and the RBQ, Pearson's correlations for normal continuous variables and Spearman's correlations for nonnormally distributed variables were calculated to detect correlations among the CSHQ subscales, the SDQ subscales, and the RBQ-2 subscales. To test whether the CSHQ subscale scores and total score explain the total SDQ and RBQ-2 scores in the ASD subgroup, 18 regression models were generated after adjusting for age, gender, family income, CARS score, and PPVT-C score. We used 18 linear regression analyses with the total SDQ and RBQ-2 scores as the dependent variables and the scores from each CSHQ subscale (i.e., bedtime resistance, sleep anxiety, sleep duration, sleep disordered breathing, parasomnias, daytime sleepiness, night wakings, and sleep onset delay) and the total CSHQ score as independent variables. Finally, two multiple linear regression models with the total SDQ and RBQ-2 scores as the dependent variables included all the CSHQ subscale scores. Statistical significance was set at P < 0.05.




Results


Sociodemographic Characteristics

In the ASD group, the mean age was 5.13 ± 1.15 years, and 80.6% were male. In the TD group, the mean age was 5.12 ± 0.97 years, and 74.9% were male. There were no statistically significant differences between the ASD and TD groups for gender, age, parental age, parents' education level, or family income (Table 1).


Table 1 | Sociodemographic characteristics of participants.





Sleep Disturbances in Children With ASD

Table 2 shows the CSHQ scores and the number above the cutoff. Children with ASD exhibited a significantly higher mean total score on the CSHQ (47.15 ± 5.39; t=−7.905, df=473, P=0.000). The skewness and kurtosis values of sleep disordered breathing, parasomnias, night wakings, and sleep onset delay in the TD group were 2.44 and 5.11, 1.48 and 1.38, 2.72 and 6.72, and 1.55 and 1.35, respectively, and the corresponding values of these four subscales in the ASD group were 2.51 and 6.56, 1.40 and 1.54, 2.74 and 8.51, and 0.34 and −1.24, respectively. All other skewness and kurtosis values ranged from −1 to 1 and were close to the normal distribution. Independent-samples t-tests for normal continuous variables and Mann-Whitney U tests for nonnormally distributed variables were performed to compare CSHQ subscale scores between the ASD and TD groups. Bonferroni-adjusted alpha levels (P < 0.0056) were calculated in independent-sample t-tests and Mann-Whitney U tests for post hoc pairwise comparisons. After correction, we found that the subscale scores for bedtime resistance, sleep anxiety, sleep duration, parasomnias, and sleep onset delay in the ASD group were still significantly higher than those in the TD group.


Table 2 | Sleep problems in the ASD group compared to the TD group.



A total CSHQ >41 is considered a sensitive cutoff when screening children for sleep problems. There were 206 (81.7%) children with ASD who had scores above this cutoff, which was significantly different from the TD group (61.0%; χ2 = 25.290, df=1, P=0.000). Furthermore, the proportions of subscale scores above the cutoff for bedtime resistance, sleep anxiety, parasomnias, and sleep onset delay were significantly higher in the ASD group than in the TD group (χ2 = 53.859, df=1, P=0.000; χ2 = 97.842, df=1, P=0.000; χ2 = 19.247, df=1, P=0.000; χ2 = 47.019, df=1, P=0.000; respectively) (Table 2).

ANOVAs were used to compare the total CSHQ scores for each age group (3, 4, 5, and 6 years); there were no significant differences among age groups within the ASD (F=0.536, df=3, P=0.658) or TD groups (F=0.901, df=3, P=0.441). The difference in family income between good sleepers (total CSHQ score >41) and poor sleepers (≤41) in the ASD group was statistically significant (χ2 = 7.013, df=2, P=0.030) (Table 3).


Table 3 | Sociodemographic characteristics of good sleepers compared to poor sleepers.





Description of the Findings for Each CSHQ Item in Children With ASD

Table 4 shows the percentage of “usually” responses for each item on the CSHQ to fully characterize the differences in sleep characteristics between children with ASD and TD children. On the bedtime resistance subscale, the ASD group exhibited significantly more frequent sleep problems than the TD group for all items except “struggles at bedtime” (χ2 = 0.086, P=0.769). On the sleep anxiety subscale, only “has problems sleeping outside the home” (χ2 = 0.790, P=0.347) was not significantly different between the ASD and TD groups. On the sleep duration subscale, children with ASD exhibited a significantly lower score for “sleeps a moderate amount” (χ2 = 36.272, P=0.000) compared with TD children. On the parasomnias subscale, children with ASD more frequently exhibited the characteristics “wets bed at night” (χ2 = 6.888, P=0.009) and “restless during sleep” (χ2 = 7.744, P=0.005) than TD children. On the sleep onset delay subscale, children with ASD exhibited a lower score for “falls asleep in 20 minutes” (χ2 = 47.019, P=0.000) than TD children. Although the daytime sleepiness and night wakings subscales were not significantly different between groups, children with ASD exhibited a significantly higher rate of “sleepy/has fallen asleep while watching TV” and “awakes once at night” than TD children.


Table 4 | CSHQ subscale items for children with ASD and TD children.





Relationship Between Sleep Disturbance and Daytime Functions in the ASD Subgroup

The participants with ASD who successfully completed the PPVT-C formed the ASD subgroup. In-depth analyses (Table S1) showed that children with ASD who completed the PPVT-C were older (t=3.197, P=0.002) and had less severe autism than those who did not complete the PPVT-C (t=−3.863, P=0.000). Although there was no significant difference in family income between these groups, there was a trend in which ASD patients from higher-income families were more likely to complete the test (χ2 = 5.935, P=0.051).

In the ASD subgroup, Pearson's correlations for normal continuous variables and Spearman's correlations for nonnormally distributed variables were calculated to detect correlations among the CSHQ, SDQ, and RBQ-2 domains in the ASD subgroup. The skewness and kurtosis values for sleep disordered breathing, parasomnias, night wakings, sleep onset delay, conduct problems, repetitive movements, and rigidity were 2.70 and 6.52, 1.25 and 0.93, 2.48 and 6.87, 0.60 and −1.35, 1.04 and 1.53, 1.58 and 2.77, and 1.10 and 1.91, respectively. All other skewness and kurtosis values ranged from −1 to 1 and were close to the normal distribution.

The correlations between each SDQ domain and all CSHQ domains in the children with ASD are shown in Table 5. Some significant but relatively weak positive correlations (P < 0.05) were found, including between the total SDQ score and bedtime resistance, parasomnias, and night wakings. Some significant moderate correlations (P < 0.01) were observed, such as between the total SDQ score and sleep anxiety. In addition, some highly significant correlations (P < 0.001) were found, such as those between the total SDQ score and sleep onset delay and the total CSHQ score.


Table 5 | Relationships between the CSHQ and the SDQ, RBQ-2 domains, CARS, and PPVT-C.



We generated nine linear single-predictor regression models that included the total scores for each CSHQ domain and adjusted for gender, age, family income, PPVT-C score, and CARS score (Table 6). Table 6 shows that sleep onset delay scores had the greatest ability to explain the total SDQ score in children with ASD (adjusted R2 = 0.173). Finally, we performed a multiple linear regression analysis that included scores for the eight CSHQ subscales as independent variables. The incorporation of the total scores from these subscales into a single regression model yielded an adjusted R2 = 0.207 (Table 7). After Bonferroni correction (P=0.05/8 sleep problems), sleep onset delay was also significant (P=0.003).


Table 6 | SDQ and RBQ-2 total scores by each domain of the CSHQ: adjusted linear regression results.




Table 7 | Multiple linear regression analysis of CSHQ subscales as independent variables.



Table 5 also shows the correlations between each RBQ-2 domain and all CSHQ domains in the ASD group. Some significant but relatively weak positive correlations (P < 0.05) were found, including between the total RBQ-2 score and sleep onset delay. We also observed significant moderate correlations (P < 0.01), such as the associations between the total RBQ-2 score and sleep anxiety, sleep disordered breathing, and parasomnias. In addition, highly significant correlations (P < 0.001) were revealed, such as the associations of the total RBQ-2 score with bedtime resistance and the total CSHQ score.

Nine additional regression models were constructed to examine how much variance was explained by the CSHQ; these models included the total RBQ score as the outcome variable. Notably, bedtime resistance explained a large proportion of variance in RBQ-2 scores (adjusted R2 = 0.206, Table 6). The incorporation of the total raw scores from all eight CSHQ subscales into a single regression model yielded an adjusted R2 value of 0.304 (Table 7). After Bonferroni correction, the P value of bedtime resistance was significant (P=0.000).




Discussion

Sleep disturbances in preschool-aged children with ASD and their associations with daily behavior in children have been widely researched in the West; however, research on these topics is still lacking in China. This was the first cross-sectional study to compare sleep problems between TD children and Chinese preschool-aged children with ASD with sleep problems who were not taking any medications. We evaluated the prevalence and characteristics of sleep disturbances using the CSHQ and explored the relationship between sleep problems and emotional/behavioral problems, as well as repetitive behavior in children with ASD.

The prevalence rates of sleep disturbances in children with ASD and TD children were previously reported to 50–80% (4, 5, 10) and 20–50% (4, 32), respectively. The wide ranges may be attributed to differences in clinical criteria, the questionnaires used, population characteristics, and sample sizes. In the present study, we used the CSHQ cutoff of 41 and found that 81.7% of parents reported sleep problems in preschool-aged children with ASD, which was higher than the results for TD children (61.0%). Some studies have indicated that the CSHQ may overestimate sleep problems in young children (15). When we applied the more conservative CSHQ cutoff of 48 (15), 42.1% of preschool-aged children with ASD had sleep problems, compared with 17.5% of TD children. Using a cutoff of 48, our findings were consistent with a previous US study of 2- to 5-year-old children in which researchers found 47% of parents reported sleep problems in their child with ASD, and 25% in TD children (15). Regardless of the cutoff used, sleep problems are more common in preschool-aged children with ASD than in TD controls. Further studies are necessary to determine the optimal clinical cutoff for preschool-aged children in China, as such information will better validate the CSHQ as a screening tool for assessing sleep problems in this population.

In addition, over 90% of the preschool-aged children with ASD scored above the cutoffs on the CSHQ subscales of bedtime resistance and seep anxiety. Reduced sleep duration, parasomnias, daytime sleepiness, and sleep onset delay were reported in more than 50% of the preschool-aged children with ASD (Table 2). These findings are consistent with previous studies demonstrating that reduced sleep duration and difficulties in sleep onset and maintenance were the predominant concerns expressed by parents of preschool-aged children with ASD (16–18).

To explore sleep patterns in greater detail, we further analyzed differences between the ASD and TD groups on each CSHQ subscale and item. We found that differences in the characteristics of sleep disturbances in children with and without ASD were reflected by significant group differences on five of the eight CSHQ subscales (bedtime resistance, sleep anxiety, sleep duration, parasomnias, and sleep onset delay). Parent reports indicated that children with ASD presented higher levels of bedtime resistance than TD children. Item-level comparisons of the results for the CSHQ bedtime resistance subscale showed that children with ASD were more likely to share a room or bed with their parents. However, there were no differences in struggles at bedtime. These results suggest that the difference might be largely due to the higher rate of cosleeping among children with ASD. A cross-cultural study showed that the rates of room- and bed-sharing among Chinese preschool-aged children were 93.1% and 70.1%, respectively (40). Nevertheless, data on cosleeping for Chinese preschool-aged children with ASD are limited. In our study, parents more often responded “usually” for the items “needs a person in the room to fall asleep” and “does not fall asleep in own bed” for preschoolers with ASD. Cosleeping was considered the strongest predictor of parent-reported sleep problems and correlated with increased bedtime resistance, sleep anxiety, night wakings, and daytime sleepiness (41) in school-aged TD children. In the present study, sleep anxiety occurred more frequently in children with ASD, whereas there were no significant differences in night wakings or daytime sleepiness. Some studies found that cosleeping with parents increased the risk of sleep disturbances in children with ASD (22, 23), but Wang et al. reported that the practice of cosleeping was not associated with sleep disturbances in school-aged children with ASD (11). Because of intrinsic sociocultural values and socioeconomic factors in China, cosleeping is a normal practice (42), and further study is urgently needed to explore the inconsistent relationship between cosleeping and sleep disturbances in Chinese preschool-aged children with ASD.

We found that reduced sleep duration and sleep onset delay were more severe in preschool-aged children with ASD. On the CSHQ sleep duration subscale, children with ASD exhibited significantly lower rates of “usually” responses for “sleeps a moderate amount” compared with TD children. These differences may be due to the core symptoms of ASD, which hamper the establishment of appropriate sleep routines. For example, compulsions and rituals may influence bedtime resistance; children with ASD may ruminate, leading to delayed sleep onset (9); and impaired social communication may make it difficult for children with ASD to understand their parents' expectations regarding bedtime (43). These results may also be attributable to abnormal melatonin secretion, which is a common trait in ASD (21). This could make it difficult for children with ASD to establish sleep-wake rhythms (21). In addition, on the parasomnias subscale, parents of children with ASD were more likely to indicate that their child “usually” “wets the bed at night” and is “restless during sleep.” The high prevalence of restlessness might be because parents who share beds with the child are more likely to be aware of the child's restlessness at night (23).

Notably, we did not find a significant difference in the night wakings subscale between groups. This result was consistent with a Chinese study demonstrating that scores on the night wakings subscale did not differ significantly between preschool-aged children with ASD and TD children (18). However, Wang et al. reported that school-aged Chinese children with ASD were more likely to exhibit problems with night wakings (11). Interestingly, item-level comparisons of night wakings in our study showed that children with ASD were more likely to awake once at night. Some studies demonstrated that a lengthy period of night waking in children with ASD was more unusual than the frequency of waking (4, 18).

We found that sleep disturbances were not significantly associated with age in preschool-aged children with ASD. Wang et al. evaluated a sample of 60 children with ASD (aged 6–17 years) and reported findings that were consistent with our results (5). Some studies have found that total sleep problems are persistent in ASD (16, 17), whereas others concluded that age is a predictor of sleep problems (24, 44). We did not find gender-related differences in Chinese preschool-aged children with ASD, which is consistent with previous studies (45, 46). In contrast, Wang et al. found that school-aged girls were more likely than boys to have sleep disturbances (11). Our study also suggested that sleep disturbances in Chinese preschool-aged children with ASD are associated with family income. This is consistent with previous studies that found that children from families with a lower socioeconomic status (SES) experienced more sleep problems than those from families with a higher SES (45). In contrast, some studies failed to find significant SES differences associated with sleep disturbances (11, 46, 47). In light of these inconsistent findings, further research might examine the associations between sociodemographic factors and sleep disturbances in a large longitudinal study of Chinese children with ASD.

The correlation between sleep problems and cognitive function in children with ASD remains controversial. One study reported that sleep disturbances were associated with impaired cognitive ability (12), while another disagreed (44). In the current study, PPVT-C scores were significantly negatively correlated with the total CSHQ score in preschool-aged children with ASD. Further studies with larger samples should clarify these inconsistencies. There is also no agreement regarding a relationship between sleep disturbances and ASD severity. One group found that bedtime resistance and night wakings were positively correlated with the total CARS score (48). Another demonstrated that autism severity predicted increases in sleep problems (49). However, another report found no association between sleep disturbances and ASD severity (44). In our study, CARS scores were significantly positively correlated with all CSHQ domains except the parasomnias subscale. The inconclusiveness might be due to other factors that affect sleep and autistic symptom severity, such as medications or family factors (44). Therefore, we adjusted for gender, age, family income, and PPVT-C and CARS scores and attempted to isolate ASD from comorbid conditions that are likely to influence sleep problems (8, 9) to explore how and to what extent sleep problems influence emotional/behavioral problems and repetitive behavior in preschool-aged children with ASD.

The findings of the present study and a previous report suggest that sleep problems are associated with emotional/behavioral problems in children with ASD (11). Significant correlations were found between the total CSHQ score and emotional symptoms, hyperactivity, and the total SDQ score. Notably, sleep onset delay explained a considerable proportion (17.3%) of the variance in the total SDQ score of preschool-aged children with ASD. In a prior study of children with ASD who were classified by their parents as good or bad sleepers, the latter were reported to have hyperactivity, anxiety, and attention problems (17). Meanwhile, we found significant correlations between the total CSHQ score and the total RBQ-2 score and all its domains (e.g., repetitive movements, rigidity, preoccupation with restricted patterns of interests, and sensory interest). Linear regression showed that bedtime resistance explained a large proportion of the variance in the total RBQ-2 score (20.6%), indicating that bedtime resistance is a risk factor for repetitive behavior in preschool-aged children with ASD. These findings were consistent with prior findings that sleep disturbances influenced repetitive behavior (9, 45). The use of supplemental melatonin or behavioral interventions to treat insomnia might improve daytime impairment (50). Therefore, there might be a subtype of autism that co-occurs with sleep disturbances and is related to clinically elevated problem behavior and emotional/behavioral symptoms. Improved understanding of the association between specific sleep problem patterns and daytime function in children with ASD will provide guidance for tailoring medical care and behavioral sleep education for children with ASD.

Sleep disturbances are normal in preschool-aged children with ASD; however, symptoms of insomnia are often neglected by their parents. Many clinical doctors have limited knowledge of sleep problems (51), and the US Food and Drug Administration (FDA) did not approve sleep medications for children until 2017 (52). The Autism Treatment Network (ATN) sleep committee experts presented a consensus statement that all children with ASD should be screened for insomnia, that treatment should begin with the parents, and that behavioral interventions should be the first-line approach (50). Thus, China should screen for sleep problems in all children with ASD regardless of cognitive level and age. Additionally, we should encourage the establishment of a special sleep routine for preschool-aged children with ASD based on the Chinese social context.

There were some limitations in our study. First, we employed a cross-sectional design that relied on parental reports. It is not clear that the relationship between sleep disturbances and emotional/behavioral symptoms is causal. In addition, there is no evidence that the CSHQ is an appropriate instrument for use in children <4 years of age or those with ASD. Reynolds et al. suggested a higher CSHQ cutoff score for younger children (15). However, there is also modest evidence to suggest that holistic parent report measures such as the CSHQ are a superior single-item response measure that help gauge the overall sleep quality of children with ASD (53). Other researchers used the CSHQ to assess sleep in children <4 years and those with ASD (12, 16, 17). In the current study, the Cronbach's alpha coefficient for the full CSHQ scale was 0.72, indicating that it was reliable. Furthermore, although parental reports are usually dependable, parents in China often pay close attention to their children's sleep habits (24), and this could lead to overestimation of sleep problems. We also relied on subjective reports, which may increase the possibility of an association due to shared method variance. Therefore, it is necessary to interpret our findings with some caution. Future studies that employ objective measures of sleep would therefore be useful. Additionally, in our study, not all ASD diagnoses were assessed with the Autism Diagnostic Interview-Revised (ADI-R) and Autism Diagnostic Observation Schedule (ADOS); rather, we relied on the DSM-5 criteria, CARS scores, and a clinical perspective. Finally, analyses showed that children who did not complete the PPVT-C were likely to be younger and had more severe autism than those who completed it. Although there was no significant difference in family income between the complete and incomplete groups, there was a trend in which ASD patients from lower-income families had more difficulty completing the test. As children with more severe autism or lower family SES have a higher risk of poor sleep (45), our results may not be generalizable to children with those risk factors. In addition, because children with ASD were excluded if they had taken any medication during the previous 6 months, we only studied Chinese preschool-aged children with ASD who were not taking medications. In China, behavioral treatment or/and cognitive-behavioral treatments are the first line of intervention to improve daytime function in preschoolers with ASD; if other treatments do not seem feasible or behavioral problems are particularly obvious, the cautious use of pharmacologic treatment is considered (54). Most children in the ASD group were classified as having low/moderate ASD based on CARS scores (34.54 ± 3.80), so none of them were taking medicine to treat daytime function, and only six children with ASD used supplemental melatonin to treat insomnia according to their medication history. Those children were excluded from the analysis. As such, caution is warranted regarding the generalization of the results on the relationship between sleep disturbances and daytime function.



Conclusion

The current study assessed the culture-specific prevalence of sleep problems in preschool-aged children with ASD and age-matched TD children in China and revealed that sleep problems are common in this population. We also explored the subjects' sleep pattern characteristics in detail and concluded that interventions focused on sleep problems might improve emotional/behavior problems and repetitive behaviors in Chinese preschool-aged children with ASD. These findings emphasize the importance of screening and developing specific treatments and interventions. Further research should focus on promoting knowledge of sleep among pediatricians, relevant psychiatrists, and clinicians and establishing healthy sleep hygiene practices for preschool-aged children with ASD in China.



Data Availability Statement

The datasets generated for this study will not be made publicly available because the data includes participant privacy. Requests to access the datasets should be directed to the corresponding author.



Ethics Statement

The studies involving human participants were reviewed and approved by the ethics committee of Tianjin Medical University. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



Author Contributions

Y-QK collected the data, conducted all data processing, and wrote the manuscript. X-RS collected some of the CSHQ data. G-FW assisted with manuscript review and revision. Y-YS trained the evaluator and conducted quality control assessments. P-YL collected some of the data from children with ASD. XZ assisted with the study design and funding and contributed to manuscript review and revision.



Funding

This work was supported by grants from the National Nature Science Foundation of China (No. 81773459 and No. 81973070).



Acknowledgments

The authors thank all the subjects and their schools and families for their support and participation.



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00273/full#supplementary-material



References

1. Baio J, Wiggins L, Christensen DL, Maenner MJ, Daniels J, Warren Z, et al. Prevalence of autism Spectrum disorder among children aged 8 years - Autism and developmental disabilities monitoring Network, 11 sites, United States,2014. MMWR Surveill Summ (2018) 67:1–23. doi: 10.15585/mmwr.ss6706a1

2. Zhu ZW, Jin Y, Wu LL, Liu XL. Current status and challenge in clinical work of autism spectrum disorders in China. World J Pediatr (2018) 14:209–11. doi: 10.1007/s12519-018-0166-2 

3. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders(DSM5). 5th ed. Washington, DC: American Psychiatric Press (2013).

4. Richdale AL, Schreck KA. Sleep problems in autism spectrum disorders: Prevalence, nature, possible biopsychosocial aetiologies. Sleep Med Rev (2009) 13:403–11. doi: 10.1016/j.smrv.2009.02.003

5. 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) 16:139–50. doi: 10.1177/1362361311404255

6. Hartley SL, Sikora DM, McCoy R. Prevalence and risk factors of maladaptive behaviour in young children with autistic disorder. J Intellect Disabil Res (2008) 52:819–29. doi: 10.1111/j.1365-2788.2008.01065.x

7. Wijnhoven LAMW, Creemers DHM, Vermulst AA, Granic I. Prevalence and risk factors of anxiety in a clinical Dutch sample of children with an autism spectrum disorder. Front Psychiatry (2018) 9:50. doi: 10.3389/fpsyt.2018.00050

8. Cohen S, Conduit R, Lockley SW, Rajaratnam SM, Cornish KM. The relationship between sleep and behavior in autism spectrum disorder (ASD): a review. J Neurodev Disord (2014) 6:44. doi: 10.1186/1866-1955-6-44

9. Mazzone L, Postorino V, Siracusano M, Riccional A, Curatolo P. The Relationship between Sleep Problems, Neurobiological Alterations, Core Symptoms of Autism Spectrum Disorder, and Psychiatric Comorbidities. J Clin Med (2018) 3:E102. doi: 10.3390/jcm7050102

10. Cortesi F, Giannotti F, Ivanenko A, Johnson K. Sleep in children with autistic spectrum disorder. Sleep Med (2010) 11:659–64. doi: 10.1016/j.sleep.2010.01.010

11. Wang G, Liu Z, Xu G, Jiang F, Lu N, Baylor A, et al. Sleep Disturbances and Associated Factors in Chinese Children with Autism Spectrum Disorder: A Retrospective and Cross- Sectional Study. Child Psychiatry Hum Dev (2016) 47:24–58. doi: 10.1007/s10578-015-0561-z

12. Yang XL, Liang S, Zou MY, Sun CH, Han PP, Jiang XT, et al. Are gastrointestinal and sleep problems associated with behavioral symptoms of autism spectrum disorder? Psychiatry Res (2018) 259:229–35. doi: 10.1016/j.psychres.2017.10.040

13. Ding P, Geng M, Wu X, Li S, Tao S, Wang L, et al. Sleep quality in preschool children in three provinces along the middle and lower reaches of the Yangtze River. Chin J School Health (2019) 40:1173–1176,1181. doi: 10.16835/j.cnki.1000-9817.2019.08.015

14. Takahashi M, Wang G, Adachi M, Jiang F, Jiang Y, Saito M, et al. Differences in sleep problems between Japanese and Chinese preschoolers: a cross-cultural comparison within the Asian region. Sleep Med (2018) 48:42–8. doi: 10.1016/j.sleep.2017.11.1145

15. Reynolds AM, Soke GN, Sabourin KR, Hepburn S, Katz T, Wiggins LD, et al. Sleep Problems in 2- to 5-Year-Olds With Autism Spectrum Disorder and Other Developmental Delays. Pediatrics (2019) 143(3):e20180492. doi: 10.1542/peds.2018-0492

16. 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

17. Goldman DE, Richdale AL, Clemons T, Malow BA. Parental Sleep Concerns in Autism Spectrum Disorders: Variations from Childhood to Adolescence. J Autism Dev Disord (2012) 42:531–8. doi: 10.1007/s10803-011-1270-5

18. Li S, Jin Y, Jing J, Huang L, Zhou J. Sleep behaviors in children with autism spectrum disorders. Chin Ment Health J (2012) 26:471–5. doi: 10.3969/j.issn.1000-6729.2012.06.015

19. Taylor JL, Corbett BA. A review of rhythm and responsiveness of cortisol in individuals with autism spectrum disorders. Psychoneuroendocrinology (2014) 49:207–28. doi: 10.1016/j.psyneuen.2014.07.015

20. Bourgeron T. The possible interplay of synaptic and clock genes in autism spectrum disorders. Cold Spring Harbor Symp Quart Biol (2007) 72:645–54. doi: 10.1101/sqb.2007.72.020

21. Charrier A, Olliac B, Roubertoux P, Tordjman S. Clock genes and altered sleep-wake rhythms: Their role in the development of psychiatric disorders. Int J Mol Sci (2017) 18:E938. doi: 10.3390/ijms18050938

22. Köse S, Yılmaz H, Ocakoğlu FT, Özbaran NB. Sleep problems in children with autism spectrum disorder and intellectual disability without autism spectrum disorder. Sleep Med (2017) 40:69–77. doi: 10.1016/j.sleep.2017.09.021

23. Tyagi V, Juneja M, Jain R. Sleep Problems and Their Correlates in Children with Autism Spectrum Disorder: An Indian Study. J Autism Dev Disord (2019) 49:1169–81. doi: 10.1007/s10803-018-3820-6

24. Wang G, Xu G, Liu Z, Lu N, Ma R, Zhang E. Sleep patterns and sleep disturbances among Chinese school-aged children: prevalence and associated factors. Sleep Med (2013) 14:45–52. doi: 10.1016/j.sleep.2012.09.022

25. 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: 10.1017/S001216220600137X

26. 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

27. Cohen S, Fulcher BD, Rajaratnam SMW, Conduit R, Sullivan JP, St Hilaire MA, et al. Sleep patterns predictive of daytime challenging behavior in individuals with low-functioning autism. Autism Res (2018) 11:391–403. doi: 10.1002/aur.1899

28. Accardo JA, Mallow BA. Sleep, epilepsy, and autism. Epilepsy Behav (2015) 47:202–6. doi: 10.1016/j.yebeh.2014.09.081

29. Goldman SE, Surdyka K, Cuevas R, Adkins K, Wang L, Malow BA. Defining the sleep phenotype in children with autism. Dev Neuropsychol (2009) 34:560–73. doi: 10.1080/87565640903133509

30. Hundley RJ, Shui A, Malow BA. Relationship Between Subtypes of Restricted and Repetitive Behaviors and Sleep Disturbance in Autism Spectrum Disorder. J Autism Dev Disord (2016) 46:3448–57. doi: 10.1007/s10803-016-2884-4

31. Schopler E, Reichler RJ, DeVellis RF, Daly K. Toward objective classification of childhood autism: Childhood Autism Rating Scale (CARS). J Autism Dev Disord (1980) 10:91–103. doi: 10.1007/bf02408436

32. Owens JA, Spirito A, McGuinn M, Nobile C. Sleep habits and sleep disturbance in elementary school-aged children. J Dev Behav Pediatr (2000) 21:27–36. doi: 10.1097/00004703-200002000-00005

33. Goodman R. The Strengths and Difficulties Questionnaire: a research note. J Child Psychol Psychiatry (1997) 38:581–6. doi: 10.1111/j.1469-7610.1997.tb01545.x

34. Du Y, Kou J, Coghill D. The validity, reliability and normative scores of the parent, teacher and self-report versions of the Strengths and Difficulties Questionnaire in China. Child Adolesc Psychiatry Ment Health (2008) 2:8. doi: 10.1186/1753-2000-2-8

35. Leekam S, Tandos J, McConachie H, Meins E, Parkinson K, Wright C, et al. Repetitive behaviours in typically developing 2-year-olds. J Child Psychol Psychiatry (2007) 48:1131–8. doi: 10.1111/j.1469-7610.2007.01778.x

36. Wang GF, Li WL, Han Y, Gao L, Dai W, Su YY, et al. Sensory Processing Problems and Comorbidities in Chinese Preschool Children with Autism Spectrum Disorders. J Autism Dev Disord (2019) 49:4097–108. doi: 10.1007/s10803-019-04125-7

37. Lu J, Yang Z, Shu M, Su L. Reliability, validity analysis of the childhood autism rating scale. China J Modern Med (2004) 14:119–237. doi: 10.3969/j.issn.1005-8982.2004.13.037

38. Sang B, Miao X. Peabody picture vocabulary test-revised (PPVT-R): The revised norm of Shanghai. psychol Sci (1990) 5:22–7. doi: 10.16719/j.cnki.1671-6981.1990.05.004

39. Yang X, Chen Z, Wang Z, Zhu L. The Relations between television exposure and executive function in chinese preschoolers: The moderated role of parental mediation behaviors. Front Psychol (2017) 8:1833. doi: 10.3389/fpsyg.2017.01833

40. Mindell JA, Sadeh A, Kwon R, Goh DY. Cross-cultural differences in the sleep of preschool-aged TD children. Sleep Med (2013) 14:1283–9. doi: 10.1016/j.sleep.2013.09.002

41. Li S, Jin X, Yan C, Wu S, Jiang F, Shen X. Bed- and room-sharing in Chinese school-aged children: prevalence and association with sleep behaviors. Sleep Med (2008) 9:555–63. doi: 10.1016/j.sleep.2007.07.008

42. Li S, Jin X, Yan C, Wu S, Jiang F, Shen X. Factors associated with bed and room sharing in Chinese school-aged children. Child Care Health Dev (2009) 35:171–7. doi: 10.1111/j.1365-2214.2008.00889.x

43. Reynolds AM, Malow BA. Sleep and autism spectrum disorders. Pediatr Clin North Am (2011) 58:685–98. doi: 10.1016/j.pcl.2011.03.009

44. Aathira R, Gulati S, Tripathi M, Shukla G, Chakrabarty B, Sapra S, et al. Prevalence of sleep abnormalities in Indian children with autism spectrum disorder: a cross- sectional study. Pediatr Neurol (2017) 74:62–7. doi: 10.1016/j.pediatrneurol.2017.05.019

45. Mazurek MO, Dovgan K, Neumeyer AM, Malow BA. Course and Predictors of Sleep and Co-occurring Problems in Children with Autism Spectrum Disorder. J Autism Dev Disord (2019) 49:2101–15. doi: 10.1007/s10803-019-03894-5

46. Mayes SD, Calhoun SL. Variables related to sleep problems in children with autism. Res Autism Spectr Disord (2009) 3:931–41. doi: 10.1016/j.rasd.2009.04.002

47. 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

48. Gunes S, Ekinci O, Feyzioglu A, Kalinli M. sleep problems in children with autism spectrum disorder: clinical correlates and the impact of attention deficit hyperactivity disorder. Neuropsychiatr Dis Treat (2019) 15:763–71. doi: 10.2147/NDT.S195738

49. Adams H, Matson JL, Cervantes P, Goldin R. The relationship between autism symptom severity and sleep problems: should bi-directionality be considered? Res Autism Spectr Disord (2014) 8:193–9. doi: 10.1016/j.rasd.2013.11.008

50. Malow BA, Byars K, Johnson K, Weiss S, Bernal P, Goldman SE, et al. A Practice Pathway for the Identification, Evaluation, and Management of Insomnia in Children and Adolescents With Autism Spectrum Disorders. Pediatrics (2012) 130:S106–124. doi: 10.1542/peds.2012-0900I

51. Schreck KA, Richdale AL. Knowledge of childhood sleep: a possible variable in under or misdiagnosis of childhood sleep problems. J Sleep Res (2011) 20:589–97. doi: 10.1111/j.1365-2869.2011.00922.x

52. Bruni O, Angriman M, Calisti F, Comandini A, Esposito G, Cortese S, et al. Practitioner Review: Treatment of chronic insomnia in children and adolescents with neurodevelopmental disabilities. J Child Psychol Psychiatry (2018) 59:489–508. doi: 10.1111/jcpp.12812

53. Hodge D, Parnell AMN, Hoffman CD, Sweeney DP. Methods for assessing sleep in children with autism spectrum disorders: a review. Res Autism Spectr Disord (2012) 6:1337–44. doi: 10.1016/j.rasd.2012.05.009

54. Wang S, Wei Y, Zhou Y, Zheng Y. Research progress on Medical Treatment of Autism Spectrum Disorders. J Clin Psychiatry (2018) 1:62–4. doi: 10.3969/j.issn.1005-3220.2018.01.023



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 © 2020 Kang, Song, Wang, Su, Li and Zhang. 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.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Sleep Problems Influence Emotional/Behavioral Symptoms and Repetitive Behavior in Preschool-Aged Children With Autism Spectrum Disorder in the Unique Social Context of China

      

        		

          Introduction

        



        		

          Material and Methods

        

          		

            Participants

          



          		

            Materials

          

            		

              Sociodemographic Questionnaire

            



            		

              Children's Sleep Habits Questionnaire (CSHQ)

            



            		

              Strengths and Difficulties Questionnaire (SDQ)

            



            		

              Repetitive Behavioral Questionnaire-2 (RBQ-2)

            



            		

              Childhood Autism Rating Scale (CARS)

            



            		

              Peabody Picture Vocabulary Test-Chinese Edition (PPVT-C)

            



          



          



          		

            Data Analysis

          



        



        



        		

          Results

        

          		

            Sociodemographic Characteristics

          



          		

            Sleep Disturbances in Children With ASD

          



          		

            Description of the Findings for Each CSHQ Item in Children With ASD

          



          		

            Relationship Between Sleep Disturbance and Daytime Functions in the ASD Subgroup

          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/table6.jpg
sant
e —, o120
Sep sty o140
Secp urion 0100
Seop dscrsaedbating 0108
Parssonnis o143
Coyimo soeprass ot
Noht vk o107
Seep nset ciay o
To GSHQ s oist

$DQ total score

9%l

(-0133.0821)
(0024-1.289)
(0418.0.721)
(-2587-1614)
(-0086-1.521)
(0223.0551)
(-0843-1.069)
(0581.2078)
00360400

fcsto o age gonct, famiy icome, CARS scors el PYT.G sco.

E00 ks and OIS Crisaniali MOGE Maite Solmibul Cliniians o AiRt aibuted A CBHCL OB CR TSN Cositaile:

»

o155
ooa
0509
osa7
0035
0403
o815
0008
o019

B

o402
0213
o001
0314
a7
o007
o8t
o027
401

RBQ-2 total score
os%cl

0484-1.189)
(0001-1.041)
(-0.433.0509)
(1.283-4.50)
(0540-1.692)
(01900446
(0.460-1.108)
(-03%-1.694
0.1600444)

0000
004
oss2
0001
0000
0426
0415
o188
0025





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
CSHQ domains ASD (n=252)

Moan = SO/Modian(min-max)

Badtimo rosisance 1672217
Seep anxety 6952177
Seep duration 4491162
Seep dsordered breathing 305
Parasomnias 87-13)
Daytime soepnass 1772268
Nght waidngs 30-9
Sioop onset doiay 218
Tota score 47055539

o)

29009
2101.7)
1456575
50(198)
14858,
15080.7)
64254
14969,
20661.7)

Woan score/mecn scoro comparsons betwoen the ASD goup a he TD grup.

Rato comparsons betwoen tho ASD goup and 1 TD o
Boist P vabies wero sigfcnt ater Bonforoni comecton P<0.0056).
ASDY acany Siesusr cbosiic TEL Aal cocataia:

™ (n=229)
Mean = SD/Median(min-max)

985269
5312156
3961115

%3-6)
712
1352243
336
101-9)
43055592

%)

140628
114611
1110898
360.6)
86386
133506)
39017.5)
62078
136610)





OEBPS/Images/table4.jpg
Each items and subscales of the
csHa

Bedtime resistance
Goes tobed at samo time at right
Fals asieep in o bed
‘Sharing bed with parent/sting
Neads personin room to falasieep
Strugges at bedtime
Aaid o seeping alone

Stoop anxioty
Fears of seeping n darkness
Has probiems for sieepng outside

e home

Sleep duration
Decreased scep duration
Sieeps in the moderate amount
Sieeps i the same amourt each
aay

Slesp disordered breathing
‘Snores loudly
Stops breathing curing seep
Snorts and gasps during eep

Parasomnias.

Weis bed at ight

Taks duing sleep

Restess during seep
Seepuaks a night

Grinds teeth curing siesp
Awakes vith creaming, swealtng
Auekes with ightmare

Daytime sleepinss
Wakes up by himhecsel
Wakes up in negatve mood
Wakes up by another person
Dificulty geting o of bed
Takes a long time to be dert in
moming
Seems tred
Sleepy/fals asiep while watching
v
Sicepy/fals asieep whie rcing car

Night wakings
Moves to parents!siing's bed at
nignt
Awakes once at night
Awakes more than onco at ight

Sloop onset delay
Fals asioep within 20 minutes

Response of
“usually” n (%)
AsD ™
=252 (n=229)
178706)  181812)
(143 101459
BT 571256)
188746)  3U175)
16y 1149
89353 28126)
W/ 1368
A2 se2)
2267 1368
1365636) 178798
170675 165(74.0)
8 836
o o
520 209
1560 313
A2 209
2015 1005
104) o
w62 se2)
02 se2)
104 418
10642.1)  95426)
986 627
44075)  a721.1)
1663 836
%06 5e2)
406 33
W55 170.6)
10140.1)  8035.9)
28 209
1669 319
1040 418
103409)  161(722)

7100
5417
7521
154672
0,086
33016

8459
0790

1.458
36272
2421

0254

0963

6888
0008
7788
o887
2760
07%
2216
0014
0300
0999
1881
0731

008
7015

o887

2252

7
1956

7010

Two items that are cpicated n the anvely subscale are not repeated here.
CSHO, Caicren's Sioap Habits Questionnale; ASD, autsm spectuum disorder; TD,

sproally develaoing.





OEBPS/Images/table3.jpg
Patoral oge

Matemal age

Paternal education lovel
High schoolor below
Undergracuate or above.

Maternal education lovel
High schoolor below
Undergracuate or above.

Monthiy family income
<3000 V"
3.000-6,000 AMB"
56,000 AVB"

1 AMB-0.14 US Dotars.

Y S S i At T o s

Good sicepers

n=i6

Mean 2 SD/n(%)

5192102

6783
10e1.7)

6174622

w37 2373

22078)
2u22)

2157
25543)

&17.4)
%196)
20630,

ASD(n = 252)

Poor slespers
n=206
Mean = SD/n(%)

5121118

167811
39089
692410
28622394

80388
12661.2)

64311
142689

220100
82008)
1020695)

7

o8t
0189

o066
0395
1.262

3578

7013

3

0704
0664

0519
0693
0261

0050

o000

o =229
Good sieepers  Poor sieepers.
n=87 n=136
Mean = SD/n(’%)  Mean = SD/n(%)
5211002 5061010
6770 167049
20230) 5625.1)
532476 34625493
30202538 2012412
s067.5) s137.9)
a2 85625)
24g9.1) 46308
53609 20662
10018 107.4)
a7425) 50068)
40460/ 76659

v
v

1168
oae2

0133
0472
ose2

osar

2467

0291





OEBPS/Images/logo.jpg
, frontiers
in Psychiatry





OEBPS/Images/fpsyt.2020.00273_cover.jpg
, frontiers
in Psychiatry

Sleep Problems Influence Emotional/

Behavioral Symptoms and Repetitive

Behavior in Preschool-Aged Children
With Autism Spectrum Disorder in
the Unique Social Context of China





OEBPS/Images/table7.jpg
Independent variable Dependent variable: total $DQ score Dependent variable: total RBQ-2 score.

b sl , 5 osw el , viF
Badtimo rsistance 0060 (-0327-0696) 0525 0323 0304-1.024) 0000 1251
Seap anxoty o181 (0.108-1214) 0.100 o4t (-0.149.0859) 0169 1563
Sioap curation -0079 (0874.0379) 0435 -0:100 (-0721-0216) 0268 1.481
Sieop disordared broathing -0138 (-3783.0504) o151 0206 (0265:3542) 0023 1.140
Pasasormnias 0201 0005-1612) 00i9 0194 00211228 0043 1318
Daytme soepnass 0005 (-03700391) 0956 0016 (-0257-0312) 0849 1218
Nght wakings 0058 (-0682-1.261) 05% 0158 (-0.007-1356) 0089 1251
Sioop onset doay 02 0.687-3308) 0003 0005 (0474-1485) 0309 1577
Adpsted B o207 0304
3 o014 0000

T chicten's age gender, famiy inoome, CARS scoe, ant PYT-C 55010 wor et s conto variaies 1 1o st stp: st = 0,115, P = 0.0,
A8 CSHO subscal soores ro nchded i ho mock.

Boisod P vabios wero sigfcant afor Bonforonconcton P < 0.0063)

800 Sxencons snd Ciliaioe Chisssbaie: FIC-E. Ficeltive Behiibel Cidetonoaliod:





OEBPS/Images/table1.jpg
ASD(n=252)
Mean = SD/n
)
Agelyears) 5182115
Gender
Mo 20380)
Fomals 49(19.4
Patemal age 34782455
Maternal ago 3358390
Paternal education
fovel
Figh schodt or 101(402)
beow
Undergraduate 16059.8)
or above
Maternal education
fevel
Figh school or 84335
beow
Undergraduate 167669
or above
Monthiy family income.
<3000 AVB" 30020
3000-6,000 910063
AMB
> 6,000 AVB* 13061.8)

*1 AMB~0.14 US Dollars

TO(n=229)
Mean = SD/n
()
5122097
167(74.9)
56(25.1)
3458486
3306462
88(305)

135(605)

8005.9)
143(64.1)
2000)
8739.0)

116(520)

ASD, autism spectram disorder: TD, typically develophg.

73

04174
2207

-0.461
-1.822
0030

0303

1797

0582

0407





OEBPS/Images/table5.jpg
CSHQ subscale

Bodime  Slop  Sleop  Sleopdisordered Parasomnias  Daytme  Night  Sleeponset Total
rosistance  anxiety  duration breathing slecpiness  wakings  delay  score

cmotonal symptoms 0181 o161 0223 o002 001" oa0v o128 020

Condhuct provies 0219 0104 0175 0152 -0026. 0054 o3 ozr

Hyporactiiy o261 0425™ 0061 o127 0285 0083 o oz

Pear problems 0086 0008 0034 0087 0055 0108 o188 0150

Prosocal benavor 0020 020 0037 -0258" -0057 o110 o127 o

Total S0Q score o106 032" 0126 0033 o185 0128 0z 030"

Ropoivo movements 0193 0266 0105 027" 0179 0113 0z o185

gty oG 0143 0054 o114 0.116 0076 0079 ote2

PRI oze" 071 0000 0220 a1 0165 o000 0143

Sensory nterest 0315™ 026" 0087 0159 0256 o1z o0 -0007

Total ABQ-2 score 03" 028" 0070 0202 0204 0109 o7 o9

cans o195 oz 0z22r o211 0.167 oms  ozert  os

PPT.C. 029" -04g6™ 0085 0118 -0276" 013 -0108  -oigr

Pawrson's or Spaarman's conason cosfconts were computed for 190 ASD subgroup-
Speaman's conltons woro computod for romorly dtroute varaes Seop SO basthing, PO, PG Wakings and sbep onsa doly, Ot probs
epett movomerts and g,

<005, "P <001, P < 0001

Cs#0, Chictan's Soep Hablts Questonnare: S0, Sengihs and Difcutos Questonate: PR prooccupation with 1esttod pttoms of ntrsts; RBO-2, Rt Benavir
O etbrmale-2: CARS. Chithood Authn Racho Soals PAVT-C. Pesbody Pickes Wocatulry Test-Chivess ecion.






