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Background: The COVID-19 pandemic lockdowns have adversely impacted children on the autism spectrum and their families, especially in Malaysia where this population is often marginalized. The current quantitative research aimed to investigate the impact of the Malaysian COVID-19 lockdown on the behavior and psychological distress of children formally diagnosed with an autism spectrum condition (ASC) as well as the psychological distress and well-being of their parents, in comparison with a typically developing (TD) control group.

Methods: The children's ages ranged between 5 and 17 years. The sample included 72 ASC parent-child dyads and 62 TD parent-child dyads. The primary caregiver completed an online survey including the following: demographic and diagnostic information; ASC symptoms; children's inattention, hyperactivity/impulsivity, perceived stress, depression, and anxiety; parents' perceived stress, depression, anxiety, and well-being based on their experience pre- and mid-lockdown (March 18th to June 9th 2020) in Malaysia.

Results: Among the ASC group, no significant pre- and mid-lockdown change was found in ASC symptoms (p > 0.05). There were no significant gender differences (boys/girls) in all the child scales. The 2 [diagnosis (ASC, TD)] × 2 [lockdown (pre-lockdown, mid-lockdown)] mixed-model ANOVAs revealed main effects of lockdown on children's attention, hyperactivity/impulsivity, anxiety, and parents' perceived stress, depression, and psychological well-being (p < 0.005). There was a main effect of diagnosis in all child and parent variables, except parents' perceived stress (p >0.005). However, there was no significant interaction effect between diagnosis and lockdown (p >0.005). All child behavior (inattention and hyperactivity/impulsivity) and child psychological distress (anxiety, depression, and perceived stress) were significantly correlated in both the ASC and TD groups (p < 0.005). On the other hand, only some of the parent variables were significantly correlated with child variables (p < 0.0045) in the ASC group while none of the parent variables were significantly correlated with the child variables (p > 0.005) in the TD group.

Conclusion: The results provide preliminary evidence indicating negative effects of the Malaysian lockdown on both children on the autism spectrum and TD children, as well as their parents. These quantitative results will be triangulated with the qualitative interview data to provide a holistic understanding of the impact of the pandemic, informing translational policy and practice recommendations.

Keywords: autism (ASD), COVID-19, Malaysia, lockdown, inattention, hyperactivity/impulsivity, psychological distress


INTRODUCTION

In December 2019, the novel coronavirus, COVID-19, was discovered in China. In the face of the rapid spread of the highly infectious virus, the World Health Organization (WHO) declared it a pandemic on 11th March 2020. To combat the outbreak, the Malaysian government implemented the first nationwide Movement Control Order (MCO) from 18th March to 12th May 2020 (1–4). Restrictions such as the prohibition of mass gathering, school closures, and prohibition of outside movement other than purchasing necessities such as food or medicine were implemented during the MCO (5). On 13th May, the MCO was replaced by the Conditional MCO (CMCO) to 9th June 2020 (6), where the national economy was reopened in a controlled manner. During the CMCO, essential shops were given government approval to open for business and most people were allowed to go back to work under strict standard operating procedures (SOPs). However, the education sector, including kindergarten, government schools, and special needs schools remained closed in Malaysia (7).

Autism spectrum condition (ASC) is a heterogeneous life-long neurodevelopmental condition denoted by impairment in social interactions and communication as well as restricted and repetitive behaviors that typically appear during early childhood (8). Other than the two core symptoms, ASC is often comorbid with symptoms of other psychological and medical conditions, such as intellectual disability and attention-deficit/hyperactivity disorder [ADHD; (8, 9)]. Although there is no official prevalence statistics of ASC in Malaysia, there is evidence of a rise in the number of ASC cases seeking support over the past years. For instance, the number of intakes in special needs schools have doubled from the year 2006 to 2013 (10, 11). Moreover, doctors, psychologists, and psychiatrics have also reported an increase in the number of children on the autism spectrum in their clinics (11). These observations are urgent reminders for the need for extensive research to support this growing group.

Even though the MCO measures are essential in preventing further spreading of COVID-19, this prolonged home confinement may affect people's well-being, especially children's and adolescents' well-being. In the case of children on the autism spectrum who tend to thrive on consistent structures and patterns (8), they are particularly vulnerable in this complex situation, both from the threat of getting infected with COVID-19 (12) as well as the adverse physical and psychological impacts of the changes in environment due to the pandemic (68). For example, research in Turkey revealed elevated ASC symptoms and more problematic behaviors such as hypersensitivity, deterioration in communication, hyperactivity, and aggression among children on the autism spectrum during the home confinement period due to the disruption of their routines (13, 14). Amidst the pandemic, parents in Italy also reported that younger children on the autism spectrum were increasingly uncooperative, demanding high levels of undivided attention, and were displaying high levels of stereotypical and problematic behaviors during the lockdown (15).

For students on the autism spectrum, lockdown measures and school closures also resulted in reduced access to the resources they usually have through schools, serving as a major disruption to their daily routines (16). Although some early intervention centers in Malaysia offered online therapies during the lockdown, these services were not available to many families, either due to the lack of digital access (63, 65) or the lack of supervision of the caregivers (17). The long-term stalling of training and therapies may lead to development regression or the loss of skills that the child has acquired (18). For instance, a study in Italy illustrated the importance of school support as children on the autism spectrum who did not receive school support during home confinement displayed more severe behavioral problems than those who received regular support (19).

The home confinement and school closures may also create higher stress for children on the autism spectrum, who have high prevalence of psychological comorbidity (20, 21). For instance, the chairwoman of the National Autism Society of Malaysia (NASOM), Feilina, reported some children on the autism spectrum were more easily upset, some displayed self-injury behaviors, and even broke furniture as a result of frustration during the lockdown (22). Moreover, they may be fixated about the pandemic becoming subsequently overwhelmed by the COVID-19 information (23). For instance, individuals on the autism spectrum and their families reported experiencing higher levels of stress since the onset of the COVID-19 pandemic (24). However, some studies reported contradictory findings where children on the autism spectrum did not display any change in behaviors and psychological outcomes during the lockdown (25), or even displayed marginal improvement in emotional moods and psychopathological dimensions (68) during the pandemic. Individuals on the autism spectrum may be more comfortable at home without the academic and social requirements in school, thus having lower levels of stress during home confinement (17, 26, 64).

The pandemic and nationwide lockdown may also affect the caregivers of children on the autism spectrum disproportionately (18, 64). These unique stressors include financial constraints, disruption of carefully developed routines, disintegrated support networks, reconciling the demands of distant working and household needs, as well as the expectations to fulfill child therapies that require special training (15, 17, 27, 64). Since most of the children on the autism spectrum do not fully understand about the pandemic situation as well as about how to adapt to the new measures of social distancing and to perform proper hygiene performances (13), parents of these children experience additional stress as they have to look after their child and make sure they are safe. With the accumulated stressors mentioned above, parents of children with neurodevelopmental disabilities [NDD; (28)] as well as children on the autism spectrum (13, 68) have been reporting higher levels of anxiety and stress since the onset of the pandemic. Specifically, the parents of children on the autism spectrum reported significantly higher levels of depression and anxiety than parents of typically developing (TD) children during the lockdown (18). Parent's distress can have an adverse impact on children's behaviors and psychological well-being. In a sample of children on the autism spectrum, parent's anxiety level during the lockdown was significantly correlated with the children's mid-pandemic ASC symptoms and behavioral problems (13).

This is the first time that a quarantine to control and restrict movement has been implemented in most countries. Hence, there is a lack of conclusive studies providing data on how this quarantine can affect children and adolescents. Under usual circumstances, we might expect to see an increase in challenging behavior and skill loss in children on the autism spectrum during the holiday months, but not to the point where it cannot be addressed within the first few weeks of resuming the typical school and home intervention schedule (15). Therefore, identifying those who are at high risk and providing tailored support should be prioritized for education, health, and social care (64).

In addition, there is a need to monitor children's behavior over the long term to study how prolonged school closures, strict social distancing measures, and the pandemic itself affect the well-being of children and adolescents (29). However, most of the studies mentioned above utilized self-developed questionnaires in measuring children's outcomes and none of the study mentioned above focused on inattentive/hyperactive behaviors even though these behaviors are among the most prevalent and concerning behaviors in children on the autism spectrum (30). Furthermore, other than the study by Wang and colleagues, none of the studies mentioned above had control groups. Lastly, most of the studies mentioned originated from high-income countries, which may affect the generalizability of the findings in the context of low- and middle-income countries like Malaysia (31).

The current study aimed to investigate the change in the behaviors and psychological distress of children on the autism spectrum, as well as the psychological distress and well-being of their parents in Malaysia pre- and mid-lockdown. Based on the previous COVID-19 research, parents of children on the autism spectrum were expected to report more severe ASC symptoms mid-lockdown than pre-lockdown. Moreover, it was hypothesized that parents of children on the autism spectrum and TD children would report more behavioral problems and higher psychological distress mid-lockdown than pre-lockdown, with children on the autism spectrum displaying more behavioral problems and psychological distress than TD children. Parents of both groups were expected to report a higher level of psychological distress and lower well-being mid-lockdown than pre-lockdown, with parents of children on the autism spectrum reporting higher psychological distress and lower well-being than TD parents. The current study also aimed to explore the relationships among the children's behaviors and psychological distress as well as parents' psychological distress and well-being during the lockdown. It was hypothesized that children's behaviors and psychological distress will correlate with parents' psychological distress and well-being during the lockdown in both ASC and TD groups.



METHOD


Participants

Participants included parents who had at least one child aged between 5 and 18 years with a formal ASC diagnosis (i.e., autism spectrum disorder, autistic disorder, Asperger's disorder, and PDD-NOS) or with typical development. All families resided in Malaysia during the COVID-19 pandemic. In total, 392 parents started the survey, 133 participants were excluded due to incomplete surveys. A further 95 participants were excluded as their children were out of the age range. The final sample consisted of 134 participants, with 30 participants excluded as their children were not “typically developing” (i.e., parent-reported a child with an intellectual disability or other developmental difficulties).

The final sample comprised parent-child dyads for 72 children on the autism spectrum (54 mother-child dyads, 18 father-child dyads) and parent-child dyads for 62 TD children (53 mother-child dyads, nine father-child dyads). Demographic information for parents and children of both groups are presented in Tables 1, 2. More than half of the parents obtained at least a bachelor's degree. Almost 70% of parents are working parents. Among the working parents, almost 70% of them worked from home and around 7% of them stopped working during the MCO. During the CMCO, almost half of the working parents went back to work regularly.


Table 1. Parent demographics.

[image: Table 1]


Table 2. Child demographics.
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The age of the children ranged from 5 years 4 months to 17 years 0 month. All diagnoses were performed by a registered mental health professional or developmental pediatrician per parent report. The Social Responsive Scale-2 [SRS-2, (32)] was utilized to help confirm the ASC diagnosis, with T-scores ≥ 60 used as the inclusion criteria for the ASC group and exclusion criteria in the TD group.

Eleven of the children in the ASC group had comorbid ADHD, one child on the autism spectrum had epilepsy, one child on the autism spectrum had both ADHD and epilepsy, and three children on the autism spectrum had ADHD and learning difficulties based on the parent reports. Nineteen parents of children on the autism spectrum reported their children having intellectual disability. More than half of all the children (ASC and TD) study in government schools. More than 80% of children on the autism spectrum and half of the typically developing children attend morning schools while the other half of the typically developing children attend both morning and afternoon schools every school day. Most of all the children (ASC and TD) attended online classes during the national lockdown (MCO and CMCO). Before the lockdown, more than half of the children attended additional activities (such as tuition classes or therapy sessions) but canceled these additional activities during the lockdown.

No significant difference was found in parental age between the ASC and TD groups, t(130) = 0.46, p = 0.650. Moreover, there was no significant difference in child's age between the ASC and TD groups, t(131) = 0.732, p = 0.465. On the contrary, there was a significant difference in child's gender between the ASC and TD groups, [image: image] = 4.332, p = 0.037.



Measures


Parent's Demographics

Participants were asked for their relationship with the child, ethnicity, religion, level of education, employment status (pre- and mid-lockdown), and socioeconomic status.



Child's Demographics

Participants were asked for their child's age, gender, details of the diagnosis (if applicable), schooling arrangements (pre- and mid-lockdown), as well as time allocations for various activities (e.g., screen time, physical activities) pre- and mid-lockdown.



COVID-19 Related Questions

Participants completed a list of questions regarding the COVID-19 situation. This included questions about their child's and their own emotions toward the pandemic, whether they or their child was infected by the virus, whether they know people infected or deceased due to the virus, where their child obtained information about COVID-19, etc.



ASC Symptoms

The Social Responsiveness Scale-2 [SRS-2; (33)] is a 65-item parent or teacher-report rating scale that assesses children's social impairments in naturalistic social settings. Each item is rated on a Likert scale ranging from 0 (never true) to 3 (almost always true). The SRS-2 consists of two domains that map onto the DSM-5 criteria for ASC: Social Communication/Interaction Index (SCI; Social Awareness, Social Cognition, Social Communication, and Social Motivation) and Restricted/Repetitive Behavior Index [RRB; (34)]. Higher scores on the SRS-2 indicate greater severity of social impairment and greater characteristic autistic preoccupations. Instead of the T-scores, raw scores were utilized for analysis as the T-scores are based on the Western samples (32). Satisfactory internal consistencies were obtained in the present study, with Cronbach's alpha ranging from 0.55 to 0.92 for the SRS-2 scale, as well as its indices and subscales.



Children's Behaviors

The Conners' Parent Rating Scales-3 [CPRS-3; (35)] is a 108-item parent report screening instrument that assesses children's indices of oppositional behavior problems, hyperactivity behavior, cognitive and inattention problems, and impulsive behavior across the home and school settings. Each item is rated on a Likert scale ranging from 0 (Not true at all) to 3 (Very much true). The current study focused only on the Inattention and Hyperactivity/Impulsivity content scales, Global Index as well as the Anxiety and Depression scales, with 38 items in total. Higher scores indicate greater problems in each content scale. The Inattention and Hyperactivity/Impulsivity content scales and Global Index had an internal consistency ranging between Cronbach's alpha of 0.86 to 0.92 in the current research.



Children's Psychological Distress

The screener items for the Anxiety and Depression subscales from the CPRS-3 were used to assess children's anxiety and depression levels. Both the anxiety screener and depression screener consist of four items each. Each item is rated on a Likert scale ranging from 0 (Not true at all) to 3 (Very much true). Lower scores indicate better mental well-being. Satisfactory internal consistencies were achieved for Anxiety and Depression subscales, with Cronbach's alpha ranging 0.68 to 0.94 for the Anxiety subscale and 0.65 to 0.66 for the Depression subscale.

The NIH Perceived Stress Scale-Child [PSSC; (62)] is a scale adapted from the Perceived Stress Scale-Adult (36). It is a 10-item parent-reported screening instrument that assesses the stress experienced by the children. Similar to the adult form used in the current study, each item was rated on a 5-point Likert scale ranging from 0 (Never) to 4 (Very Often). The total score was obtained by summing the reversed scores on the four positive items and the remaining six negative items. The total score ranges from 0 to 40, with higher scores indicating higher level of perceived stress. A good internal consistency was obtained in the current study, with Cronbach's alpha ranging from 0.76 to 0.79.



Parents' Psychological Distress

The Depression, Anxiety, Stress Scale [DASS-21; (37)] is a self-reported questionnaire in measuring the emotional states of depression, anxiety, and stress. The Depression and Anxiety subscales were utilized in measuring the parents' depressive and anxiety symptoms. Each of the subscales has seven items and each of the items was rated on a Likert scale ranging from 0 (did not apply to me at all) to 3 (applied to me very much or most of the time). A higher score indicates a higher level of depression or anxiety symptoms. High internal consistencies of the Depression and Anxiety subscales were achieved for parents of both groups, with a Cronbach's alpha ranging from 0.79 to 0.85 for Anxiety subscale and 0.88 to 0.91 for Depression subscale, in the present research.

The Perceived Stress Scale-Adult [PSSA; (36)] is a 10-item screening instrument that assesses the perception of stress. It is one of the most widely used psychological instruments that measures the degree to which situations in one's life are perceived as stressful (38). Specifically, the items are designed to evaluate how unpredictable, uncontrollable, and overloaded participants find their lives. To make this scale more appropriate in the current COVID-19 situation, participants rated how often they had experienced these feelings on a Likert scale ranging from 0 (Never) to 4 (Very Often) before and during the lockdown. The total score was obtained by summing the reversed scores on the four positive items as well as the remaining six negative items. Hence, the total scores range from 0 to 40, with higher scores reflecting greater overall distress. High internal consistency was obtained for PSSA, with Cronbach's alpha ranging from 0.79 to 0.82 in the present research.



Parents' Psychological Well-Being

The Scale of Positive and Negative Experience [SPANE; (39)] is a 12-item self-report measure that assesses participants' positive and negative experiences. Each of the items was rated on a 5-point Likert scale, ranging from 1 (Very Rarely or Never) to 5 (Very Often or Always) based on their experiences pre-and mid-lockdown. The scores were divided into positive (SPANE-P) and negative (SPANE-N) scores, with 6 items in each score. Thus, each score ranged from 6 to 30. These two scores were combined by subtracting SPANE-N from SPANE-P, resulting in the balance score ranging from −24 to 24. Satisfactory internal consistencies were achieved for SPANE, with Cronbach's alpha ranging from 0.88 to 0.91 for SPANE-P and 0.84 to 0.89 for SPANE-N.




Procedure

Ethical approval for the present study was obtained from the Monash University Human Research Ethics committee (MUHREC; Project 24673). The researchers reached out to ASC-related organizations and schools in Malaysia through initiating contact via email and phone calls to center administrators (e.g., Genius Kurnia). Several organizations responded and provided written permission, agreeing to post online advertisements. On top of that, digital posters were posted in several online parent support groups (e.g., Autisme Malaysia and Autism Parents Support Group Malaysia). Parents of children on the autism spectrum also helped with recruitment and referred parents of both groups. Interested parents then clicked on the link attached in the digital posters and completed the survey online.

Due to the COVID-19 pandemic, participants (parents) were provided an online written informed consent and asked to complete an online survey through the Monash University Qualtrics site. Both the English and the Malay translated versions of the questionnaires were included in the online survey. The data collection period started from late July 2020 to late October 2020. Most of the participants completed the online survey in August 2020.

The participants were asked to complete their own as well as their child's demographics. For parents of children on the autism spectrum, they answered extra demographic questions regarding their children's diagnosis. Then, participants completed a list of questions regarding the COVID-19 situation. Next, they were asked to fill the survey asking about their child's behaviors and psychological distress, as well as their own psychological distress and well-being. Importantly, they responded to these questions relative to their lives during the lockdown (18th March to 9th June 2020), and retrospectively before the lockdown.

As a token of appreciation, a RM30 ($7 USD) e-shopping voucher or e-wallet top-up was given to the participants upon completion of the online survey. After the survey completion, participants were also offered the opportunity to participate in a qualitative semi-structured interview as this quantitative study was part of a broader mixed-methods longitudinal project examining the impact of COVID-19 on children on the autism spectrum in Malaysia.



Data Analysis

The data was analyzed using the IBM SPSS version 25 for descriptive and inferential analysis. The data was examined for univariate outliers, normality, multicollinearity, and homoscedasticity prior to the main analysis. All univariate outliers with SD > ± 3 above the mean in each group were winsorised using the formula, X = (3 × standard deviation) + mean (40). Multivariate outliers were not removed as there was no substantive difference between the analyses with and without the multivariate outliers.

Multiple two-way mixed-model analysis of variances (MM-ANOVAs), between group [diagnosis (ASC, TD)] X within group [lockdown (before, during)], were utilized to compare the mean average of the child's behaviors (as measured by Conners'-3 Inattention subscale, Hyperactivity/Impulsivity subscale, and Conners'-3 Global Index), child's psychological distress (as measured by Conners'-3 Anxiety and Depression subscales as well as PSSC), and parent's psychological distress (as measured by PSSA and the Depression and Anxiety subscales from DASS-21) and well-being (as measured by SPANE). Bonferroni corrections applied to p-values were used to reduce the risk of type I error. Hence, the adjusted alpha value was set at 0.005 (10 comparisons: alpha = 0.05/10). Levene's test statistic was used to test the assumption of homogeneity of variance. The assumption for homogeneity of variance was violated for some of the MM-ANOVAs (p < 0.001). However, the analysis of variance was robust to violations of this assumption as the size of the groups was reasonably similar [i.e., ASC group/TD group = 1.16; (41)].

Pearson's correlation coefficients were performed to investigate the relationship of child and parent variables mid-lockdown. Prior to the correlation analyses, statistical assumptions such as normality, linearity, and homoscedasticity were assessed. Pearson's correlations were used to understand any relations among the mid-lockdown child and parent variables in both ASC and TD groups. Bonferroni corrections applied to p-values were used to reduce the risk of type I error. Hence, the adjusted alpha value for the ASC group was set at 0.0045 (11 comparisons; alpha = 0.05/11) and the adjusted alpha value for the TD group was set at 0.005 (10 comparisons; alpha = 0.05/10).




RESULTS


Impact of Nationwide Lockdown

Results of COVID-19 related questions are reported in Table 3. COVID-19 positivity was not reported among the parents and their children. 11.3% of the parents reported to know someone who has been hospitalized due to COVID-19 and 2.3% of the parents reported to experience people who they know passed away due to the virus. Almost all the parents reported making changes to their daily lifestyle due to the pandemic, with more than half of them (57.25%) self-quarantining most of the time. Around 5% of all the parents experienced job loss due to the pandemic. Twenty-five percent of the parents with children on the autism spectrum and 13% of parents with typically developing children reported to have lost income due to the pandemic. Around a quarter of parents (24.7%) described their household money situation as “have to cut back” since the pandemic.


Table 3. COVID-19 related questions distribution.

[image: Table 3]

Parents from both groups were equally concerned about the pandemic. However, although not statistically significant, parents of children on the autism spectrum were more concerned that their child might be infected by the virus than parents of TD children. Since hearing about the pandemic, parents in the ASC group reported to have marginally more elevated household conflict than the parents in the TD group, t(132) = −1.983, p = 0.049.

Based on the parent reports, all TD children knew about the pandemic while only 69.4% of children on the autism spectrum knew about the pandemic. Moreover, TD children were significantly more concerned about the pandemic than children on the autism spectrum, t(132) = −2.224, p = 0.024. The lockdown was equally disruptive to the children's daily routine. However, children on the autism spectrum experienced significantly more difficulties in following the modified routines than the TD children, t(132) = 3.973, p < 0.001.

Multiple two-way MM-ANOVAs were conducted to compare the effect of diagnosis and lockdown on the change in time spent on electronic devices, time spent with parents, and time spent on physical activities. Based on the MM-ANOVA, there is a significant lockdown effect on the time children spent on electronic devices, F(1,124) = 135.14, p < 0.001, [image: image] = 0.52. However, there's no group difference in time spent on electronic devices, F(1,124) = 0.03, p = 0.856, [image: image] = 0.00. On top of that, the interaction effect between lockdown and diagnosis group was not significant, F(1,124) = 0.02, p = 0.882, [image: image] = 0.00.

Similarly, the MM-ANOVA reveals a significant lockdown effect on children's time spent with their parents, F(1,120) = 114.32, p < 0.001, [image: image] = 0.49. However, there is no significant group difference in time spent with parents. The interaction effect between lockdown and diagnosis group was significant, F(1,120) = 6.61, p = 0.011, [image: image] = 0.05.

The final MM-ANOVA shows no significant lockdown [F(1,122) = 0.18, p = 0.67, [image: image] = 0.001] and interaction [F(1,122) = 0.29, p = 0.591, [image: image] = 0.002] effects on children's time spent on physical activities. However, there is a significant diagnosis group effect in time spent on physical activities, F(1,122) = 8.32, p = 0.005, [image: image] = 0.064.



Group Differences Between Pre- and Mid-lockdown in the ASC and TD Groups

There were no significant gender differences (boy/girls) in all the child subscales (p > 0.05). Among the ASC group, paired samples t-tests were conducted to compare the mean scores of SRS-2 and its subscales pre- and mid-lockdown. The paired samples t-tests revealed that there was no significant difference in the mean scores of the SRS-2 and its subscales pre- and mid-lockdown (all p > 0.05; see Table 4).


Table 4. Mean and standard deviation and paired sample T-test for social responsiveness scales-2 in ASC group.

[image: Table 4]

Multiple two-way MM-ANOVAs were conducted to compare the effect of diagnosis and lockdown on child's behaviors and psychological distress as well as parent's psychological distress and well-being. As shown in Table 5, the interaction effect between lockdown and diagnosis was not significant for all dependent variables (p > 0.005).


Table 5. Mean and standard deviations and 2 × 2 MM-ANOVA (diagnostic groups and lockdown period) comparisons for children's behavior and psychological distress, as well as parents' psychological distress and well-being.

[image: Table 5]

On the other hand, significant main effects for diagnosis group were identified for child's behavior [CPRS-3 Inattention [F(1,132) = 79.78, p < 0.001, [image: image] = 0.38]; CPRS-3 Hyperactivity/Impulsivity [F(1,132) = 72.50, p < 0.001, [image: image] = 0.36]; CPRS-3 Global Index [F(1,132) = 93.48, p < 0.001, [image: image] = 0.42]], child's psychological distress [CPRS-3 Anxiety [F(1,132) = 81.67, p < 0.001, [image: image] = 0.38]; CPRS Depression [F(1,132) = 65.18, p < 0.001, [image: image] = 0.33]; and PSSC [F(1,132) = 68.32, p < 0.001, [image: image] = 0.34]] as well as parent's psychological distress [DASS Depression [F(1,132) = 15.75, p < 0.001, [image: image] = 0.11]; DASS Anxiety [F(1,132) = 13.90, p < 0.001, [image: image] = 0.10]], and parent's well-being [SPANE [F(1,132) = 15.14, p < 0.001, [image: image] = 0.10]]. On the other hand, significant main effect for diagnosis group was not identified for PSSA, F(1,132) = 5.28, p = 0.023, [image: image] = 0.04.

Significant main effects for lockdown (pre- vs. mid-lockdown) were found for child's behavior [CPRS-3 Inattention [F(1,132) = 14.17, p < 0.001, [image: image] = 0.10]; CPRS-3 Hyperactivity/Impulsivity [F(1,132) = 8.75, p = 0.004, [image: image] = 0.06]; CPRS-3 Global Index [F(1,132) = 15.28, p < 0.001, [image: image] = 0.10]], child's anxiety [CPRS-3 Anxiety [F(1,132) = 15.96, p < 0.001, [image: image] = 0.11]], and parent's psychological distress and well-being [PSSA [F(1,132) = 9.48, p = 0.003, [image: image] = 0.06], DASS Depression [F(1,132) = 9.14, p = 0.003, [image: image] = 0.07]; SPANE [F(1,132) = 10.09, p = 0.002, [image: image] = 0.07]]. On the other hand, significant main effects for lockdown were marginally non-significant for CPRS-3 Depression [F(1,132) = 7.64, p = 0.007, [image: image] = 0.06], PSSC [F(1,132) = 7.11, p = 0.009, [image: image] = 0.05] and DASS Anxiety [F(1,132) = 7.90, p = 0.006, [image: image] = 0.06; see Table 5].



Relations Between Variables Mid-lockdown

Pearson's correlations among variables mid-lockdown were conducted for the ASC and TD groups separately (see Tables 6, 7). Pearson's correlations among the ASC group revealed significant correlations (p < 0.0045) among all child behavior indicators (CPRS-3 Inattention, CPRS-3 Hyperactivity/Impulsivity and CPRS Global Index) and psychological distress indicators (CPRS-3 Anxiety, CPRS-3 Depression, and PSSC). PSSA was significantly correlated with CRPS-3 Inattention [r(72) = 0.396, p = 0.001], CPRS-3 Hyperactivity/Impulsivity [r(72) = 0.408, p < 0.001], CPRS-3 Global Index [r(72) = 0.448, p < 0.001], SRS-2 [r(72) = 0.333, p = 0.004], and PSSC [r(72) = 0.503, p < 0.001]. Moreover, PSSA was marginally correlated with CPRS-3 Hyperactivity/Impulsivity [r(72) = 0.325, p = 0.005], CPRS-3 Global Index [r(72) = 0.318, p = 0.006], and SRS-2 [r(72) = 0.323, p = 0.006]. DASS Depression was significantly correlated with PSSC [r(72) = 0.359, p = 0.002], PSSA [r(72) = 0.663, p < 0.001], and DASS Anxiety [r(72) = 0.770, p < 0.001]. Furthermore, DASS Depression was marginally correlated with CPRS-3 Global Index [r(72) = 0.320, p = 0.006]. DASS Anxiety was significantly correlated with PSSC [r(72) = 0.351, p = 0.003] and PSSA [r(72) = 0.611, p < 0.001]. SPANE was significantly correlated with CPRS-3 Inattention [r(72) = −0.399, p = 0.001], CPRS-3 Hyperactivity/Impulsivity [r(72) = −0.381, p = 0.001], CPRS-3 Global Index [r(72) = −0.475, p < 0.001], SRS-2 [r(72) = −0.357, p = 0.002], PSSC [r(72) = −0.458, p < 0.001], PSSA [r(72) = −0.770, p < 0.001], DASS Anxiety [r(72) = −0.672, p < 0.001], and DASS Depression [r(72) = −0.775, p < 0.001]. Moreover, SPANE was marginally correlated with CPRS-3 Depression [r(72) = −0.326, p = 0.005].


Table 6. Correlation between mid-lockdown scores in children's behavior and psychological distress as well as parents' psychological distress and well-being (ASC group).
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Table 7. Correlation between mid-lockdown scores in children's behavior and psychological distress as well as parents' psychological distress and well-being (TD group).
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Similarly, Pearson's correlations among the TD group revealed significant correlations (p < 0.005) among all child behavior indicators (CPRS-3 Inattention, CPRS-3 Hyperactivity/Impulsivity and CPRS Global Index) and psychological distress indicators (CPRS-3 Anxiety, CPRS-3 Depression, and PSSC). On the other hand, none of the parent variables (PSSA, DASS Depression, DASS Anxiety, and SPANE) was significantly correlated with the child variables (p > 0.005).




DISCUSSION

With the pandemic outbreak, governments around the world had implemented nationwide lockdowns to slow the spreading of the virus. However, this measure has adverse impact on the lives of children on the autism spectrum and their families. To the authors knowledge, this is the first study that examined the impact of the COVID-19 lockdown on the behaviors and psychological distress of children on the autism spectrum as well as their parent's psychological distress and well-being in Malaysia.

Results suggest that parents of both groups were equally concerned about the COVID-19 pandemic. Fortunately, only a small number of the participants experienced job loss due to the pandemic. In terms of household conflicts since the onset of the pandemic, parents of children on the autism spectrum reported marginal elevated household conflict than parents of TD children. Based on the parent-reports, TD children were significantly more concerned about the pandemic than children on the autism spectrum. This could be explained by the fact that not all children on the autism spectrum (<70%) knew about the pandemic, which is in line with previous evidence that children on the autism spectrum might have difficulties comprehending the full situation due to their cognitive abilities (13).

Since the lockdown in Malaysia, the majority of the children in our sample stopped receiving face-to-face education and switched to online learning. Most of them also stopped their after-school activities, such as home tuition and therapies. Even though the intervention centers were granted with government approval to operate in mid-June 2020, the precautious measures for carrying out these therapies were not standardized, which created confusion to both parents and therapists. Hence, some parents were reluctant to send their child to the centers or participate in home-based therapies in fear of infection.

Consistent with previous reports [e.g., (14, 15, 28)], parents in both groups reported that the lockdown was somewhat disruptive to their child's daily routine. However, children on the autism spectrum had significantly more difficulties in following the modified routines than their TD peers. This is supported by the parent reports from other countries stating that children on the autism spectrum are having hard times adhering to the new routines during the pandemic (13). All these findings are consistent with previous reports of the elevated vulnerability of children on the autism spectrum with disruption of routine due to their executive functioning difficulties (42).

Based on the preliminary analysis, children of both groups spent significantly more time on electronic devices and time with their parent mid-lockdown. Due to the home confinement and disruption of daily routine, parents have been reporting having increased difficulties in managing daily activities and keeping their child contented (19). Hence, children may spend longer time on electronic devices. On the other hand, children of both groups spent roughly the same time on physical activities pre- and mid-lockdown, with TD children spending more time on physical activities than children on the autism spectrum. This finding contradicted with the reports during school holiday (43) and COVID-19 studies that indicated reduction in physical activities when children are out of schools (44–46).


Group Difference (Diagnosis × Lockdown)

In examining the first hypothesis, no significant difference was found in the severity of ASC symptoms of children on the autism spectrum pre- and mid-lockdown. This finding differs from what has been reported in other COVID-19 studies [e.g., (13, 14, 19)], where parents have been frequently reporting their children on the autism spectrum displaying more ASC symptoms during the lockdown. Based on the preliminary interviews in the broader project, some children on the autism spectrum actually enjoyed staying at home during the first 2 months of the lockdown. This may help explain why the ASC severity did not elevate during the lockdown, as the survey was distributed relatively at the early stage of the lockdown.

The second hypothesis, which states that parents of children on the autism spectrum and TD children would report more behavioral problems and higher psychological distress mid-lockdown than pre-lockdown, with children on the autism spectrum displaying more behavioral problems and psychological distress than TD children, was partially supported. Children of both diagnosis groups displayed significantly more inattention, hyperactive, and global behavioral problems as well as higher levels of anxiety during the lockdown. Parallel with our results, other COVID-19 papers also indicate elevated behavioral problems among children [including children on the autism spectrum; (13, 14, 16, 19, 44–46)]. The impact of the COVID-19 lockdown appeared to be disrupting the children's routine, which in turn may be contributing to the elevated inattentive and hyperactive behaviors as well as higher levels of psychological distress. The increase in inattention and hyperactivity symptoms might be also contributed by the impatience in performing the suggested hygiene procedures (13) or struggling to stay focused throughout the online classes at home. Moreover, these negative impacts might also be associated with the more screen time children were getting during the home confinement. Previous studies have found that children who engaged in more screen time tend to display more behavioral problems such as inattention and hyperactivity (47–49) as well as higher psychological distress (50, 69).

On the other hand, children of both groups did not display significantly more perceived stress and depressive symptoms. These findings align with papers that reported marginal improvement in emotional moods and psychopathological dimensions in individuals on the autism spectrum (68) and children with ADHD (51) during the pandemic. One of the explanations to the non-significant change in stress and depression levels might be that some children, especially some children on the autism spectrum are more comfortable at home without the academic and social requirements in school during home confinement (17, 64).

Moreover, parents of children on the autism spectrum reported their child displaying more inattention, hyperactivity, and global behavioral problems as well as higher levels of depression, anxiety, and perceived stress than the TD children, both pre- and mid-lockdown. This is in line with the literature where children on the autism spectrum have been commonly reported to display more inattentive and hyperactive behaviors (52) and higher levels of psychological distress (21, 53) than their TD peers even before the pandemic.

In addition, the third hypothesis that parents of both groups were expected to report a higher level of psychological distress and lower well-being mid-lockdown than pre-lockdown, with parents of children on the autism spectrum reporting higher psychological distress and lower well-being than TD parents, was also partially supported. Parents of children of both diagnosis groups reported experiencing marginally higher levels of perceived stress and depression as well as lower level of well-being mid-lockdown. This is supported by research that has found that caregivers of children with NDDs (including children on the autism spectrum) reported worsening of mental health as well as a heightened level of stress due to the pandemic (13, 28, 68). Based on the limited qualitative and mixed method research conducted among children on the autism spectrum and their families during the pandemic, including in the project's preliminary qualitative interview analysis, the inability to leave the house and the lack of personal space (e.g., “me time”) were some of the common themes that have been mentioned by majority of the caregivers interviewed (54, 55, 67). However, the level of anxiety did not elevate significantly for these parents during the lockdown. As the survey was distributed relatively at the early stage of the lockdowns, the parents might be still adapting to the new lockdown or even enjoying the “break time” of remote working. Based on a qualitative interview research conducted in Turkey, parents reported to appreciate the quality time they spent with their families and children during the lockdown (54). Therefore, this might help explain why the anxiety level increased but did not elevate significantly during the initial stage of the lockdown.

Furthermore, parents of children on the autism spectrum reported significantly higher levels of depression and anxiety as well as lower well-being than parents of TD children pre- and mid-lockdown. On the other hand, the perceived stress level was similar for parents of both groups. Under normal time, parents of children on the autism spectrum frequently report having higher levels of anxiety and depression than parents of TD children as well as children with other neurodevelopmental conditions (56–58, 66). The pandemic and lockdown situations are notably stressful for parents of children on the autism spectrum. With the lack of therapy and social supports during the lockdown, parents of children on the autism spectrum have to manage without external help from school and therapists.



Relationships Among Variables Mid-lockdown

The third objective of the current study was to explore the relationships among the children's behavior and psychological distress as well as parents' psychological distress and well-being during the COVID-19 lockdown in Malaysia among both ASC and TD groups. The results of mid-lockdown correlation analyses revealed that child behavioral indicators were significantly correlated with child psychological distress indicators among both ASC and TD groups. This indicates children's psychological distress might exacerbate children's inattentive and hyperactive behaviors during the COVID-19 pandemic lockdown. Hence, it is important to also take care of the children's psychological well-being in order to address their behavioral issues.

On the other hand, child behavioral and psychological indicators were only significantly correlated with parent psychological distress and well-being among the ASC group, but not in the TD group. This implies that the transactional parent-child relationship may be stronger in the autistic parent-child dyads than the typically developing parent-child dyads. The result contradicted with studies on transactional parent-child relationship that showed similar parent-child relationships between ASC and TD groups [e.g., (59)]. This might be because during stressful events such as the COVID-19 pandemic, where children's daily routines and therapies are significantly disrupted, children on the autism spectrum experience heightened stress. Hence, they might be extra reliant on their parents. The result is in line with the previous findings where the anxiety levels of parents were significantly correlated with children's ASC symptoms and behavioral problems during the pandemic (13, 60).

There are a number of limitations that should be taken into account in interpreting the findings of the study. First, the data was collected solely online. Hence, the results may not be representative of families who do not have access to the internet or electronical devices. Second, the online survey was distributed when Malaysia was in the Recovery MCO (RMCO), where most businesses were allowed to operate, and students were allowed to go to school. Therefore, some parents might be busy adapting to the new routines and had no opportunity to complete the survey. Parents' willingness to participate in the study is notable and greatly appreciated, although some of the parents had difficulties completing as it was time consuming, leading to a relatively high number of incomplete surveys. In view in these possible selection biases, our findings may underestimate the difficulties experienced by these families during the pandemic, as those experiencing more difficulties may not have the privilege to complete the survey. Third, the participants were instructed to complete the survey based on their experiences at two time periods: during the lockdown and before the lockdown in retrospective. Though we made it really clear about the timepoints in the survey, the participants' evaluation of their previous experience may have been influenced from current experience, and such recall bias can be a limitation of this study. Lastly, future studies are recommended to analyse in more detail on the children on the autism spectrum based on comorbidities such as intellectual disability and ADHD.

Despite the limitations, the present study still provides valuable information for future research. This is the first study that provides data on the behavioral and psychological distress changes due to the COVID-19 lockdown among children on the autism spectrum in Malaysia. Some practical implications could be derived from the results. For instance, the obtained data could help governments to take the needs of children with developmental conditions, such as children on the autism spectrum, and their families into consideration when deciding the confinement rules to preserve their mental health and well-being. Moreover, professionals should be alert to the more common behavioral and psychological responses of children and parents to detect the need for intervention as early as possible. Particularly, vulnerable children, such as children on the autism spectrum should receive special attention as they have higher risk factors of displaying behavioral and psychological symptoms. Lastly, knowing the specific impact of the multistage lockdowns on the behaviors and mental health of children on the autism spectrum and their families may help professionals, such as teachers, therapists, psychologists, pediatricians, psychiatrists, public health workers, or those who work with these populations to provide tailored support. For example, considering the associations between parents' mental health and children's behaviors and mental health, these relationships imply that treatment and public health policy needs to address both child and parent concerns (61).

In conclusion, it is evident that the pandemic has created a lot of stressors which impacted on the behavior and psychological well-being of children, as well as the psychological distress and well-being of their parents. After the study has concluded, the lockdown scenario has changed multiple times, from loosening the restriction to reintroducing the lockdown and eventually loosening the restrictions again. Overtime, we follow the evolution of these participants through similar surveys at different timepoints, hoping to draw conclusions on the long-term impact of these measures on the participants' clinical and non-clinical outcomes overtime.
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Pre- Mid- Pre- Mid- Diagnostic group (ASC vs. TD)  Time points (Pre- vs. Mid-lockdown) Interaction
lockdown  lockdown  lockdown lockdown
Mean £ SD Mean & SD F 4 F 02 F 02
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CPRS-3Global Index df (1,132) 13.21 (6.00) 15.22 (6.80) 6.27 (3.78) 6.10(4.62) 93.48™ 0.415 1528 0.104 268 0.020
CPRS-3Anxiety df(1,132) 439@2.41)  497(266)  185(1.20)  176(1.72) 8167 0382 15.96"" 0.108 054 0.004
CPRS-3Depression df(1,132) 356(256)  8.94(256  098(1.25  1.24(1.58) 65.18" 0331 7.64" 0055 026 0.002
PSSC of(1,132) 2094 (4.11)  2160(5.09) 14.84(395 1576(4.73)  68.32"* 0341 741 0.051 021 0.002
PSSA df(1,132) 1979(4.58)  21.37(520)  1856(4.12)  19.46(4.21) 5.28" 0038 9.48" 0.057 073 0.005
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DASS Anxiety cf(1,132) 429(340)  532(267)  266(2.69)  281(267) 13.90" 0,095 790" 0056 247 0.033
SPANE df(1, 132) 547(687)  314(859)  889(5.05)  784(5.70) 15,14 0.103 10.00" 0071 1.46 0011

CPRS-3, Comners’ Parent Rating Scales-3; PSSC, Perceived Stress Scale-Chi; PSSA, Perceived Stress Scale-Adult; DASS, Depression Anxiety Stress Scales; SPANE, Scale of Positive and Negative Experience.
p < 0.001 level (2-tailed)™, p < 0.01 level (2-tailed)”, p < 0.05 level (2-tailed)’"
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CPRS-3, Conners’ Parent Rating Scales-3; PSSC, Perceived Stress Scale-Child; SRS-2, Social Responsive Scale-2; PSSA, Perceived Stress Scale-Adult; DASS, Depression Anxiety
Stress Scales; SPANE, Scale of Positive and Negative Experience.
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money situation in your
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difference
14 sD M SD n r t df p-value

SRS-2 total 97.36 23.37 98.11 26.54 il —2.56, 4.06 0.838** 0.45 il 0.662
Social awareness 12.88 3.22 12.89 3.45 72 0.39,0.42 0.869"* 0.07 Il 0.946
Social cognition 18.21 4.88 17.79 4.72 72 -0.90,0.26 0.869"* -1.10 ul 0.275
Social communication 33.21 8.44 32.83 9.36 72 —1.44,0.69 0.876** -0.70 il 0.484
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SRS-2, Social Responsiveness Scales-2.
0 < 0.001






OPS/images/inline_10.gif





OPS/images/fpsyt-12-733905-t007.jpg
Variable

CPRS-3 Inattention
CPRS-3 Hyperactivity
CPRS-3 Global Index
CPRS-3 Anxiety
CPRS-3 Depression
PSSC

PSSA

DASS Depression
DASS Anxiety

SPANE

N

62
62
62
62
62
62
62
62
62
62

0.644**
0.849"*
0633
0.683**
0.648"*
0.289"
0.204
0.110
-0.173

0.724*
0.617*
0.587**
0.541*
0.199
0.289"
0.291*
-0.137

0,644+
ortem
0612
0286°
0265°
0.131
-0.179

0717+

0.615*
0.290
0.237
0.229

-0.179

5 6
0.545"*
0.148 0.206*
0.198 0.101
0.148 0016
-0.043 -0.152

0541+
0487
~0.622

8 9 10
0.507***
—0.492** -0.329"

CPRS-3, Conners’ Parent Rating Scales-3; PSSC, Perceived Stress Scale-Child; PSSA, Perceived Stress Scale-Adult; DASS, Depression Anxiety Stress Scales; SPANE, Scale of

Positive and Negative Experience.

p < 0.001 level (2-tailed)”™, p < 0.01 level (2-tailed)”, p < 0.05 level (2-tailed)
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Variable

Parent's age (years)
Household income (monthly, RM)
Nurmber of people in the household
Number of children
Relationship to child
Mother

Father

Ethnicity

Malay

Chinese

Indian

Others

State staying
Selangor

KL

Others.

Education level
Doctorate

Master

Degree

Diploma

Pre-u or foundation
Secondary school
Work (%)

Working

Not working

Among working parent - MCO work status

Regular working
Work from home
Stopped working

Among working parent - CMCO work status

Regular working
Work from home
Stopped working

ASC(1=72) TD(n=62)

38.30 (+5.62) 87.81 (£5.93)
5,525 (:4,285) 7,570 (+£5,253)
4.93(£1.50) 489 (£1.12)
253 (£1.19) 281 (£1.13)

54 (75.0%) 53 (85.5%)
18(250%) 9 (145%)

55(76.4%) 47 (758%)

6(8.3%) 9(14.5%)
5(6.9%) 2(3.2%)
6(8.3%) 4(6.5%)

23 (34.3%) 35 (59.3%)
9(13.4%) 8(13.6%)
40 (55.6%) 19 (30.6%)

1(1.4%) 3(4.8%)
9 (12.5%) 9(14.5%)
28(38.9%) 27 (43.5%)
15(20.8%) 14 (22.6%)
79.7%) -
12(16.7%) 9 (14.5%)

46(639%) 46 (74.2%)
26(36.1%  16(258%)

13(28.3%)  8(17.4%)
29 (63.0%) 35 (76.1%)
4(8.7%) 3(6.5%)

22(478%)  19(41.3%)
22(478%)  24(52.2%)
2(4.4%) 3(6.5%)

MCO, Movement Control Order; CMCO, Conditional Movement Control Order.
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Variables

Child's age (month)
Child’s gender

Male

Female

ASC type

Autism spectrum disorder
Autistic disorder
Asperger's syndrome
PDD-NOS

Others

ASC severity

Mild

Moderate

Severe

Unspecified

ADHD comorbidity
Yes

No

Seizure/epilepsy

Yes

No

Intellectual disability
Yes

No

Unsure

Type of school
Government school
Private school
International school
Chinese independent school
Others

ASC (n=72)

109.06 (+35.38)

54 (75.0%)
18 (25.0%)

8(11.1%)
49 (68.1%)
10 (13.9%)
2(2.8%)
3(4.2%)

38 (51.4%)
23 (31.9%)
4(5.6%)
79.7%)

14 (19.4%)
58 (80.6%)

2(2.8%)
70 (97.2%)

19 (26.4%)
52 (72.2%)
1(1.4%)

51(70.8%)
10 (13.9%)
1(1.4%)

10(18.9%)

TD (0 =62)

104.68 (+33.78)

37 (59.7%)
25 (40.3%)

45 (72.6%)
10 (16.1%)
58.1%)
2(3.2%)

PDD-NOS, Pervasive Developmental Disorder-Not Otherwise Specified; ADHD, Attention

Deficit/Hyperactivity Disorder.
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