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ABSTRACT

Objectives: Canadian province-wide lockdowns have challenged children’s mental health (MH) during the COVID-19 pandemic, with autistic
children being at particular risk. The purpose of our study was to identify sub-groups of autistic children with distinct mental health change pro-
files, to understand the child-, parent-, and system-specific factors associated with such profiles in order to ultimately inform future interventions.

Methods: Data were drawn from a large Canadian cohort (N=1,570) across Ontario, resulting in 265 autistic children (mean age=10.9 years,
76% male). K-means clustering analyses were employed to partition distinct MH profiles in six MH measures (mood, anxiety, OCD symptoms,
irritability, inattention, hyperactivity) and group differences were examined with reference to the above factors. Additionally, we investigated the
characteristics of children who accessed acute MH services.

Results: The optimal number of clusters was two; one included those experiencing MH deterioration across all six MH measures (61.3%, 95%
confidence interval [CI]=54.9 to 67.4), and a second included youth that did not experience MH changes (38.7%, 95%CI=32.6 to 45.1). Child-
specific factors associated with MH deterioration included higher pre-existing internalizing symptoms, high levels of COVID stress. Parental
MH challenges and system-specific factors, such as the loss of learning supports, access to physicians and material deprivation, were also associ-
ated with MH deterioration. Access to acute MH services were primarily associated with financial insecurity and loss of services.

Conclusions: More than half of autistic children experienced MH deterioration, and person-specific (pre-existing MH, COVID related stress),
parent-specific (Parent MH) and system-level (loss of services and material deprivation) characteristics were associated with such decline, pro-
viding clinical and policy opportunities for intervention at multiple levels.

Keywords: Autism; Children; COVID; Mental health; Pandemic.

Province-wide lockdowns and school closures have impacted and internalizing and externalizing behaviours in children and
the mental health (MH) of children during the COVID-19  youth (1-4). Children with pre-existing mental health condi-
pandemic. Several studies have reported increases in stress,  tions/neurodevelopmental disorders have been particularly
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vulnerable. Although a small portion of children have shown im-
provements in some MH domains (4-6), most children have ex-
perienced a deterioration in their MH (7), with autistic children
being one of the most at-risk groups (4,8,9).

Disruptions in various educational and health care services
(e.g., academic supports, psychology/social work services,
and allied health and medical services) were primary stressors
for children and their families during the pandemic (10,11).
According to parental reports, the loss of educational and health
care services may be particularly detrimental to both autistic
children and their families, due to difficulties with changes
in routines, but also overall increased need for continuous ac-
cess to such services (11-14). Parents who have children with
neurodevelopmental conditions already experience greater
stress and MH challenges than do others, which is recognized
to put their children at higher risk for MH difficulties (15-17).

Increases in the use of acute MH services, such as urgent
walk-in and emergency department services, may signal MH de-
terioration (18). A study conducted in Australia just prior to the
pandemic reported that children with neurodevelopmental dis-
orders, including ASD, represent one-quarter of all MH presen-
tations to emergency departments, most commonly due to acute
behavioural disturbance (19).

The purpose of our study was to identify sub-groups of
autistic children who are most at risk of poor MH outcomes
during the COVID-19 pandemic, and to characterize sub-
group membership using child, parent, and system factors to
inform clinical and policy decision making. A secondary goal
was to describe the utilization of acute MH services among
autistic children.

Table 1. Participant demographics (N=265)

METHODS

Participants

Data were drawn from a large Canadian collaboration involving
two clinically referred and one community cohortacross Ontario
(N=1,570), previously described (4,20,21). The present ana-
lyses employed data from the parents of 265 autistic children
(82.8% from POND, 76% male, Mage=10.9 years). The data were
collected in May through December 2020 (Table 1). Autism
diagnosis was determined in the original cohorts: diagnosis was
supported by ADOS and ADI-R in the POND network, com-
munity diagnoses were accepted in the Spit for Science and
SickKids Psychiatry cohorts. This study was approved at all in-
stitutional research ethics boards and all participants provided
informed consent.

Measures

Online surveys were completed by parents May through
December 2020. Parent reports were used to collect information
as below.

Child mental health status changes

Parents reported their children’s MH status changes during
lockdown in six measures in two domains: depression, anxiety,
and obsessive compulsive disorder symptoms, i.e., internal-
izing symptoms, and irritability, inattention, and hyperactivity,
i.e, externalizing symptoms (e.g., “Compared to the time be-
fore the COVID-19 crisis, how is your child’s overall mood
been?”), using a S-point Likert scale (1=a lot worse; S=a lot

better) (4).

Demographic variables N (%)

Age (Mean/SD) 10.89 (3.9) years

Full scale IQ (Mean/SD/Range) 89.08 (23.49) (40-142)

Child’s sex Female 64 (24.2%)
Male 200 (75.5%)
Chose not to answer 1(0.1%)

Household income (CAD $) 49,999 and below 57 (21.6%)
50,000-79,999 39 (14.7%)
80,000-99,999 43 (16.2%)
100,000 and above 97 (36.6%)
Chose not to answer 22 (8.3%)

Parent 1 No college/university 65 (25.2%)
College/university degree 99 (38.4%)
Training beyond college and university/ 94 (36.4%)
Graduate or professional degree

Parent 2 No college/university 77 (37.7%)
College/university degree 62 (30.4%)
Training beyond college and university/ 65 (31.9%)

Graduate or professional degree

“The actual questions in the questionnaire included seven categories: 1, Some grade school | 2, Some high school | 3, High school diploma or GED | 4, Some college/university or
2-year degree | 5, 4-year college/university graduate | 6, Some school beyond college/university | 7, Graduate or professional degree. We combined 1-3 for no college/university,
4-5 for College/university degree, and 6-7 for training beyond college/university and graduate or professional degree.



Demographics and pre-existing symptom severity

The CRISIS_AFAR questionnaire (www.crisissurvey.org/
crisis-afar/) was used to obtain parent reports of child age, sex,
and household income. Pre-existing symptom severity from
other measures (Supplementary Table 1) was available in the
comparable six MH measures at the latest time point before
lockdown and was used to examine its effect on MH changes
during the pandemic (Supplementary Table 1). In the entire
sample, non-normal data were transformed using square-root
transformation. Then, the data were standardized to Z-scores
and averaged in internalizing and externalizing symptom do-
mains.

Parental mental health

Brief versions of Patient Health Questionnaire (22) and General
Anxiety Disorder (23) were used. The data were also standard-
ized to Z-scores and summed to represent parental MH.

COVID-related factors

Parent and child reported perceived COVID stress was assessed
in four questions and material deprivation during the pandemic
in five questions, adapted from the CRISIS AFAR question-
naire (Supplementary Table 1). The summed scores were used
to represent individual levels of pandemic stress and material de-
privation.
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Service status conditions

Service status conditions were determined by questions re-
garding specific service(s) prior to emergency lockdown meas-
ures, continued service(s) following lockdown measures, or
loss of service(s). Educational and health care services were cat-
egorized into academic/learning supports, psychological/social
work, medical, and other allied health services (Supplementary
Table 2). Children’s use of acute MH services were also docu-
mented (Supplementary Table 3).

Statistical analyses

Children were grouped based on changes in MH status during
the pandemic across the six MH measures described above,
using K-means clustering, where each child belonged to the
cluster with the nearest mean according to the Euclidian
distance (24,25). We used the silhouette method to test for
the optimal number of clusters. Then group memberships
were examined using t-tests, ANOVA, and ¥’ tests, as appro-
priate, in child, parent, and system factors mentioned above.
Lastly, we examined differences between children who did
and did not access acute MH services. Benjamini-Hochberg
false discovery rate correction for multiple comparisons
was employed in the primary analyses (MH changes) and
secondary (acute MH utilization) analyses respectively, at
P<0.0S.

5 7 8 9 10

Number of clusters

Indices of goodness of fit support 2 factor solution:
Silhouette method: 2 Clusters: 0.5278; 3 clusters: 0.3626; 4 clusters: 0.3386

Calinski-Harabasz method: 2 Clusters: 150.7545; 3 clusters: 108.0362; 4 clusters: 85.825

Figure 1. Silhouette method was used to determine the optimal number of clusters. This method computes silhouette coefficients, which range
—1 to 1 and usually higher values indicates best fit. Our results demonstrated the optimal number of clusters was two.
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RESULTS

Participant demographics are shown in Table 1.

Primary analyses

Mental health status changes

After removing participants who had missing data in any of six
MH domains, the sample size for this analysis was 230 autistic
children. The optimal clustering solution grouped children into
two clusters (Figure 1). The first cluster (N=141) was identified as
experiencing MH deterioration across all six MH measures, par-
ticularly in mood, irritability and ADHD symptoms. The second
cluster (N=89) was identified as an unchanged group as the mean
scores in all six MH measures remained mostly unchanged (Figure
2). Group characteristics are summarized in Table 2. Children and
youth in the MH deterioration group had higher pre-COVID in-
ternalizing symptom severity along with parents with more MH
challenges. Both they and their parents experienced high levels
of COVID stress, as well as high levels of material deprivation.
Notably, MH deterioration was associated with academic and
medical services loss, although marginally after multiple com-
parison correction. A total of 61.3% of children who did not re-
ceive pre-pandemic academic services and 70.0% of children who
lost these services during the pandemic showed MH deterior-
ation, and 70.1% of children who lost medical services (access to
their doctor) were in the group with deterioration.

Secondary analysis

Acute mental health services

During the same period, 37 children (14.0%) accessed acute
MH services, most often through MH service providers. Group
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characteristics were summarized in Table 3 based on whether
partcicipants needed acute MH services during the pandemic.
Those who did tended to have slightly worse MH during the
pandemic, be older, female, from relatively lower income fam-
ilies, have experienced higher material deprivation during the
pandemic, and significantly higher loss of academic services.
These results, however, did not survive multiple comparison
correction.

Exploratory analyses
In a truly exploratory fashion, we are also presenting a three-
factor solution, given that clinically a small group of autistic
children (N=16, 7% of sample) experienced improvements
during the pandemic. The data hints at a group with less parental
COVID-related stress and material deprivation, as well as better
parental MH (Supplementary Table 4).

DISCUSSION

In the present study, we identified distinct MH status change
profiles in autistic children. The majority demonstrated MH de-
terioration, whereas about one-third remained unchanged. In
addition, there was some evidence that a very small number ex-
perienced improved mental health. Given that autistic children
tend to exhibit high comorbidity and complex symptom profiles
(26-29), MH challenges were not unexpected, but the large pro-
portion experiencing deterioration is particularly worrisome.
Our study suggests that child-specific factors, as well as par-
ental and societal factors contribute to such deterioration. Autistic
children with higher pre-pandemic internalizing symptoms were

N=89
* p<0.001
*
*

.
T * * * *

T

T

Unchanged group
0O OCD change

M Hyperactivity change

Figure 2. MH changes were examined in six measures (Mood, Anxiety, OCD symptom, Irritability, Inattention, Hyperactivity) using S Likert
scale (1=alot worse; S=alot better) (e.g., Compared to the time BEFORE the COVID-19 crisis, how is your child’s overall mood been?). Y
axis represents mean scores in MH changes in each group. MH deterioration group demonstrated significantly different MH profiles across all

six MH measures compared to MH unchanged group.
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Table 2. Characteristics of children who experienced MH deterioration and those who did not

Variables Deteriorated Unchanged Stats (P, djuse )
(N=141) (N=89) (tory?)
(M/SD or N/%) (M/SD or N/%)
Child mental Mood 1.78 (0.60) 3.26 (0.79) t=—15.11 <0.001 (<0.001)
health change’ Anxiety 2.09 (0.72) 3.01 (0.57) t=—10.77 <0.001 (<0.001)
OCD symptom 2.45 (0.66) 2.91 (0.51) t=—5.86 <0.001 (<0.001)
Irritability 1.73 (0.57) 3.08 (0.66) t=—16.39 <0.001 (<0.001)
Inattention 1.93 (0.71) 2.88 (0.65) t=—10.12 <0.001 (<0.001)
Hyperactivity 1.96 (0.66) 2.98 (0.62) t=—11.81 <0.001 (<0.001)
Demographics Child’s age 10.77 (3.56) 11.56 (2.73) t=—1.61 0.110 (0.138)
Child’s sex"  Female 40 (72.7%) 15(27.3%) =381 0.051 (0.072)
Male 101 (58.0%) 73 (42.0%)
Household income* 3.66 (1.61) 3.79 (1.55) t=—0.56 0.579 (0.724)
Child pre-existing Internalizing symptom 0.21 (0.83) -0.11 (0.81) t=2.53 0.013 (0.023)
symptom severity* Externalizing symptom 1.04 (0.84) 0.79 (0.80) t=1.91 0.057 (0.076)
Parental mental Depression and anxiety 1.26 (2.13) -0.04 (1.74) t=4.99 <0.001 (<0.001)
health®
COVID-related Parent’s stress 11.76 (3.13) 9.33(3.02) t=5.77 <0.001 (<0.001)
factors” Child’s stress 11.10 (3.38) 8.43(3.21) t=3.99 <0.001 (<0.001)
Material deprivation 5.64(2.98) 4.31 (2.31) t=-3.56 <0.001 (<0.001)
Use of services™ Academic Did not receive 46 (61.3%) 29 (38.7%) x'=6.86 0.032 (0.053)
Continued 32 (49.2%) 33 (50.8%)
Lost 63 (70.0%) 27 (30.0%)
Psychology/ Did not receive 79 (58.1%) 57 (41.9%) x’=0.20"* 0.655 (0.728)
Social work  Continued 12 (80.0%) 3(20.0%)
Lost 50 (63.3%) 29 (36.7%)
Medical Did not receive 26 (53.1%) 23 (46.9%) x=6.53 0.038 (0.058)
Continued 40 (54.1%) 34 (45.9%)
Lost 75 (70.1%) 32(29.9%)
Allied health Did not receive 32 (58.2%) 23 (41.8%) ¢=0.035 0.983 (0.983)
Continued 27 (60.0%) 18 (40.0%)
Lost 48 (59.3%) 33 (40.7%)
Acute care  Didnotaccess 123 (61.5%) 77 (38.5%) x’=0.025 0.875(0.921)
Accessed 18 (60.0%) 12 (40.0%)

“Mental health changes were examined in six measures (Mood, Anxiety, OCD symptom, Irritability, Inattention, Hyperactivity) using S Likert scale (1=a lot worse; S=a lot better)
(e.g,, Compared to the time BEFORE the COVID-19 crisis, how is your child's overall mood been?)

Per cent was calculated in the rows.

*The survey criteria were scaled between 1 and 6 except ‘Choose not to answer’ (1, < 29,999 | 2,30,000-49,999 | 3,50,000-74,999 | 4,80,000-99,999 | 5,100,000-199,999 | 6,
>200,000 | 9, Choose not to answer). This was assumed as an ordinal scale and the mean and SD were presented in the table.

SIn each scale, non-normal data were transformed first, and then normalized and averaged across the variable categories.

"Questions in CRISIS-AFAR were summed up and used to represent stress level of parent and child and material deprivation.

“Per cent was calculated in the rows.

**Children who did not receive the psychology/social work services before the pandemic and who continued the services during the pandemic were combined for statistical test due

to a cell counted less than S.

particularly vulnerable, while parental factors such as worse par-
ental MH, and parental COVID-related stress were also strongly
associated with greater deterioration. System/societal factors
including material deprivation and loss of access to medical care
and academic supports contributed to deterioration in MH. A
paediatrician should be aware of and advocate for opportunities for
intervention at individual, family and systems levels. This includes:

(a) identifying internalizing symptoms in youth with ASD as
this seems to be a risk factor for worse MH outcomes; these
youth likely need better support to get through this pan-
demic and other disruptive events.

(b) addressing parental MH as this impacts child MH.

(c) employing strategies that maintain access to school supports
for children with ASD as school closures impact not only
educational outcomes (30,31) but also children’s MH by
disrupting various services provided through school setting.

(d) most importantly, supporting community-wide inter-
ventions targeting family wellness, decreasing stress and
preventing material deprivation.

Our exploration of factors associated with autistic children
utilizing urgent MH services suggest that older females, those
with material deprivation concerns and those who lost learning
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Table 3. Characteristics of children who did and did not access acute mental health services during the pandemic

Variables Did not access Did access Stats P (P, djusce B
acute MH services acute MH services (tory?)
(N=228) (N=37)
(M/SD or N/%) (M/SD orN/%)
Child mental Mood 237 (0.97) 233 (1.08) t=0.18 0.854 (0.901)
health change’ Anxiety 2.48 (0.77) 2.26 (1.00) t=1.16 0.253 (0.534)
OCD symptom 2.66 (0.58) 2.44 (0.91) t=1.33 0.192 (0.456)
Irritability 224 (0.88) 2.34 (1.00) t=-0.63 0.530 (0.671)
Inattention 2.34(0.83) 2.14 (0.98) t=1.35 0.179 (0.486)
Hyperactivity 2.33(0.80) 241 (0.93) t=—0.50 0.621 (0.737)
Demographics Child’s age 10.63 (3.25) 12.54 (4.32) t=-2.81 0.005 (0.095)
Child’s sex' Female 51 (79.7%) 13 (20.3%) =320 0.074 (0.281)
Male 177 (88.5%) 23 (11.5%)
Household income* 3.82(1.55) 3.12(1.53) t=2.43 0.016 (0.152)
Child pre-existing Internalizing symptom 0.06 (0.85) 0.14 (1.04) t=—0.41 0.683 (0.763)
symptom severity® Externalizing symptom 0.95 (0.84) 0.97 (0.78) t=-0.09 0.926 (0.926)
Parental mental Depression and anxiety 0.62 (2.08) 1.01 (2.08) t=—1.06 0.289 (0.549)
health®
COVID-related Parent’s stress 10.54 (3.25) 11.11 (3.42) t=—0.99 0.325(0.561)
factors” Child’s stress 9.84 (3.45) 10.50 (3.68) t=—0.76 0.447 (0.708)
Material deprivation 4.85(2.75) 5.95(2.73) t=—2.25 0.025 (0.119)
Service loss™ Academic Not true 149 (65.4%) 17 (45.9%) =512 0.024 (0.152)
loss True 79 (34.6%) 20 (54.1%)
Psychology/ Not true 156 (68.4%) 20 (54.1%) x'=2.95 0.086 (0.272)
Social work True 72 (31.6%) 17 (45.9%)
Medical Not true 125 (54.8%) 18 (38.6%) x*=0.49 0.484 (0.657)
True 103 (45.2%) 19 (51.4%)
Alliedhealth  Not true 117 (52.5%) 16 (45.7%) £=0.55 0.457 (0.668)
True 106 (47.5%) 19 (54.3%)

‘Mental health changes were examined in six measures (Mood, Anxiety, OCD symptom, Irritability, Inattention, Hyperactivity) using S Likert scale (1=a lot worse; S=a lot better)

(e.g., Compared to the time BEFORE the COVID-19 crisis, how is your child’s overall mood been?)

Per cent was calculated in the rows.

*The survey criteria were scaled between 1 and 6 except ‘Choose not to answer’ (1, < 29,999 | 2,30,000-49,999 | 3,50,000-74,999 | 4,80,000-99,999 | 5,100,000-199,999 | 6,
>200,000 | 9, Choose not to answer). This was assumed as an ordinal scale and the mean and SD were presented in the table.

SIn each scale, non-normal data were transformed first, and then normalized and averaged across the variable categories.

*Questions in CRISIS-AFAR were summed up and used to represent stress level of parent and child and material deprivation.

“Per cents were calculated within the columns.

supports, were more likely to access such services. Socially dis-
advantaged groups have been reported to experience more MH
challenges during the pandemic (32-34), consistent with our
data. Loss of academic supports and material deprivation were
associated with both overall MH deterioration and acute MH
service use; integrating health, education and social/ community
systems are critical opportunities for systems intervention.
Lastly, for a small group of children, positive parent MH and
lack of financial concerns was associated with improved child
MH. Although this is only exploratory work, it highlights that
getting better or worse is not simply a function of underlying
illness severity. Consistent with transdiagnostic insights during
the pandemic from our group (4), and previous literature in
ASD (31), the finding suggests that the whole family needs sup-
port, and that interventions at the population level to support
wellness and low financial insecurity may be as important as
mental health interventions to support optimal MH outcomes.
Limitations of the study include the relatively small sample size
that may have obscured important but small associations and may

be responsible for our inability to explore children who demon-
strated improved MH in a more robust fashion. The number of
clusters that can be observed was limited by the sample size, which
is why that third cluster is worth noting, despite the better model
fits under the two-cluster model. In addition, we did not have data
on the trajectory of children before the pandemic and cannot rule
out that those who deteriorated were already on a declining course.

In conclusion, more than half of autistic children experienced
mental health deterioration during the pandemic, and person-
specific, parent- and system-level characteristics were associated
with such deterioration, and may present opportunities for fu-
ture interventions.

SUPPLEMENTARY DATA
Supplementary data are available at Paediatrics & Child Health
Online by searching for pxab111.

Funding for manuscript: Canadian Institutes for Health Research;
Centre for Brain and Mental Health; Hospital for Sick Children; Leong



Centre for Healthy Children, SickKids; Miner’s Lamp Innovation
Fund in Prevention and Early Detection of Severe Mental Illness at
the University of Toronto; Ontario Brain Institute; Ontario Ministry
of Health.

Potential Conflicts of Interest: EA has served as a consultant to Roche and
quadrant therapeutics. She has received in kind support from AMO
pharma and CRA, grant funding from ROCHe, royalties from APPI and
Springer, and editorial honoraria from Wiley. She also holds a patent for the
device, “Anxiety Meter.” DJK reports being guest editor of this supplemen-
talissue. A different editor was designated to oversee this manuscript. There
are no other disclosures. All authors have submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest. Conflicts that the editors con-
sider relevant to the content of the manuscript have been disclosed.

Supplement Funding: This article is part of a special supplement on the
impact of the COVID-19 pandemic on children and youth. Production of
this supplement was made possible through a financial contribution from
the Public Health Agency of Canada. The views expressed herein do not
necessarily represent the views of the Public Health Agency of Canada.

REFERENCES

1. Crescentini C, Feruglio S, Matiz A, et al. Stuck outside and inside:
An exploratory study on the effects of the COVID-19 outbreak on
Italian parents and children’s internalizing symptoms. Front Psychol
2020;11:586074.

2. Lee J. Mental health effects of school closures during COVID-19.
Lancet Child Adolesc Health 2020;4(6):421.

3. Patrick SW, Henkhaus LE, Zickafoose JS, et al. Well-being of parents
and children during the COVID-19 pandemic: A national survey.
Pediatrics 2020;146(4):2020016824.

4. Cost KT, Crosbie J, Anagnostou E, et al. Mostly worse, occasionally
better: Impact of COVID-19 pandemic on the mental health of Canadian
children and adolescents. Eur Child Adolesc Psychiatry 2021;1:3.

S. Dvorsky MR, Breaux R, Becker SP. Finding ordinary magic in extraor-
dinary times: Child and adolescent resilience during the COVID-19
pandemic. Eur Child Adolesc Psychiatry 2020;1:1-3.

6. Bruining H, Bartels M, Polderman TJC, Popma A. COVID-19 and
child and adolescent psychiatry: An unexpected blessing for part of
our population? Eur Child Adolesc Psychiatry 2020;1:1-2.

7. Demaray MK, Ogg JA, Malecki CK, Styck KM. COVID-19 stress and
coping and associations with internalizing problems in 4th through
12th grade students. 2021. doi:10.1080/2372966X20201869498

8. Asbury K, Fox L, Deniz E, Code A, Toseeb U. How is COVID-
19 affecting the mental health of children with special educa-
tional needs and disabilities and their families? ] Autism Dev Disord
2021;51(5):1772-80.

9. Corbett BA, Muscatello RA, Klemencic ME, Schwartzman
JM. The impact of COVID-19 on stress, anxiety, and coping in
youth with and without autism and their parents. Autism Res
2021;14(7):1496-511.

10. Lee SJ, Ward KP, Chang OD, Downing KM. Parenting activities and
the transition to home-based education during the COVID-19 pan-
demic. Child Youth Serv Rev 2021;122:10558S.

11. Masi A, Mendoza Diaz A, Tully L, et al. Impact of the COVID-19
pandemic on the well-being of children with neurodevelopmental
disabilities and their parents. ] Paediatr Child Health
2021;57(5):631-6.

12. Osborne LA, Reed P. The relationship between parenting stress and
behavior problems of children with autistic spectrum disorders.
2009;76(1):54-73.

13. Summers J, Baribeau D, Mockford M, et al. Supporting children with
neurodevelopmental disorders during the COVID-19 pandemic. J
Am Acad Child Adolesc Psychiatry 2021;60(1):2-6.

Paediatrics & Child Health, 2022, Vol.27,No.S1 « S65

14. Manning J, Billian J, Matson J, Allen C, Soares N. Perceptions of
families of individuals with autism spectrum disorder during the
COVID-19 crisis. ] Autism Dev Disord 2021;51(8):2920-8.

15.Jellett R, Wood CE, Giallo R, Seymour M. Family functioning
and behaviour problems in children with autism spectrum
disorders: The mediating role of parent mental health. Clin Psychol
2015;19(1):39-48.

16. Al-Oran HM, Khuan L. Predictors of parenting stress in parents of
children diagnosed with autism spectrum disorder: A scoping review.
Egypt ] Neurol Psychiatry Neurosurg 2021;57(1):1-8.

17. Valicenti-McDermott M, Lawson K, Hottinger K, et al. Parental
stress in families of children with autism and other developmental
disabilities. ] Child Neurol 2015;30(13):1728-35.

18. Leeb RT, Bitsko RH, Radhakrishnan L, Martinez P, Njai R, Holland KM.
Mental health-related emergency department visits among children
aged <18 years during the COVID-19 pandemic — United States,
January 1-October 17,2020. Morb Mortal Wkly Rep 2020;69(45):1675.

19. Bourke EM, Say DF, Carison A, et al. Emergency mental health
presentationsin children with autism spectrum disorderand attention def-
icit hyperactivity disorder. ] Paediatr Child Health 2021;57(10):1572-9.

20.Baribeau DA, Doyle-Thomas KA, Dupuis A, et al. Examining
and comparing social perception abilities across childhood-onset
neurodevelopmental disorders. ] Am Acad Child Adolesc Psychiatry
2015;54(6):479-86.e1.

21.van der Plas E, Dupuis A, Arnold P, Crosbie J, Schachar R. Association
of autism spectrum disorder with obsessive-compulsive and attention-
deficit/hyperactivity traits and response inhibition in a community
sample. ] Autism Dev Disord 2016;46(9):3115-28.

22.Kroenke K, Spitzer RL, Williams JB. The PHQ-9: Validity of a brief
depression severity measure. | Gen Intern Med 2001;16(9):606-13.

23. Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief measure for
assessing generalized anxiety disorder: The GAD-7. Arch Intern Med
2006;166(10):1092-7.

24. Steinley D, Brusco M]. Initializing k-means batch clustering: A critical
evaluation of several techniques. J Classif. 2007;24(1):99-121.

25.MacQueen J. Some methods for classification and analysis of multi-
variate observations. In: Proceedings of the fifth Berkeley symposium
on mathematical statistics and probability. 1967. p. 281-97.

26. Steensel FJA van, Bogels SM, Bruin EI de. Psychiatric comorbidity
in children with Autism Spectrum Disorders: A comparison with
children with ADHD. ] Child Fam Stud 2012 ;22(3):368-76.

27.Lecavalier L, McCracken CE, Aman MG, et al. An exploration of con-
comitant psychiatric disorders in children with autism spectrum dis-
order. Compr Psychiatry 2019;88:57-64.

28. Shephard E, Bedford R, Milosavljevic B, et al.; BASIS Team. Early
developmental pathways to childhood symptoms of attention-deficit
hyperactivity disorder, anxiety and autism spectrum disorder. | Child
Psychol Psychiatry 2019;60(9):963-74.

29.Woodman AC, Mailick MR, Greenberg JS. Trajectories of
internalizing and externalizing symptoms among adults with autism
spectrum disorders. Dev Psychopathol 2016;28(2):565-81.

30.Lancker W Van, Parolin Z. COVID-19, school closures, and
child poverty: A social crisis in the making. Lancet Public Heal
2020;5(5):e243-4.

31.Kneale D, O’Mara-Eves A, Rees R, Thomas J. School closure in re-
sponse to epidemic outbreaks: Systems-based logic model of down-
stream impacts. F1000Res 2020;9:352.

32. Purtle J. COVID-19 and mental health equity in the United States. Soc
Psychiatry Psychiatr Epidemiol 2020;55(8):969-71.

33. Purtle J. Racial and ethnic disparities in post-disaster mental health:
Examining the evidence through a lens of social justice. Washingt Lee |
Civ Rights Soc Justice 2012;19.

34.Li W, Wang Z, Wang G, et al. Socioeconomic inequality in child
mental health during the COVID-19 pandemic: First evidence from
China. J Affect Disord 2021;287:8-14.


https://doi.org/10.1080/2372966X20201869498

