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INTRODUCTION

In the wake of the initial wave of the Coronavirus 2019
(COVID-19) illness and efforts to limit its deadly impact,
a less obvious but far reaching threat has plagued the
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Abstract

In the wake of COVID-19, the world has become a more uncertain
environment—a breeding ground for stress and anxiety, especially for individuals
with autism spectrum disorder (ASD). The study examined stress, anxiety, and
coping in a data-driven, real-time assessment of 122 youth with and without ASD
and their parents at the height of the COVID-19 shutdown and three-months
later. Standardized measures were administered to ascertain stress and coping
explicitly related to the pandemic (RSQ COVID-19-Child [self-report], Adult
[self-report from the guardian of youth], Parent [report about child]) and anxiety
(STAI-C, STAI-A). Multivariate, univariate analyses of variance and hierarchical
regression were used. ASD youth endorsed more Trait anxiety and response to
specific stressors (e.g., virus). Caregivers of youth with ASD (Adults) self-reported
higher anxiety, yet scores were elevated for both groups. Adults of youth with
ASD reported more stress, especially related to the virus, access to healthcare,
and concern for the future. In the TD group, youth and adults used more Primary
and Secondary Control Coping whereas ASD youth and adults used more Disen-
gagement Coping. Adult stress was the primary predictor of parent perception of
child stress as well as Child self-reported stress. While the ASD group was consis-
tently high compared to the TD group, there were no significant changes over
time for stress or anxiety. Results reveal striking differences in youth with ASD
and their parents regarding stress, anxiety, and coping. Findings highlight the
need for essential support, access to services, and strategies to enhance psychologi-
cal and emotional well-being.

Lay Summary: This study examined stress, anxiety, and coping related to the
COVID-19 pandemic in 61 youth with autism spectrum disorder (ASD) and
61 youth with typical development (TD) and their parents. Results showed that
ASD youth reported more anxiety and stress. Adults of youth with ASD indicated
higher self-reported anxiety and stress than adults of TD youth. TD youth and
their parents reported using more adaptive coping strategies. Findings highlight
the need for strategies to enhance psychological and emotional well-being.
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psychological wellness of people around the world.
The stress and anxiety from the multiple changes and dis-
ruption in nearly every aspect of daily life have been
unprecedented. Amid the closing of schools, businesses,
and stay-at-home mandates, the world has become a
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much more uncertain, unpredictable, and chaotic
environment—a breeding ground for stress, anxiety, and
isolation. The illness and subsequent measures to slow
the spread of COVID-19 involving quarantine, social dis-
tancing, and shelter-at-home strategies have changed the
social, psychological, academic, occupational, and com-
munity milieu. The COVID-19 pandemic has altered
nearly every aspect of life, presenting countless threats to
mental health ranging from social isolation and financial
insecurity to upheaval of healthcare systems (Gordon &
Borja, 2020), setting the stage for an enduring health and
economic crisis. The cumulative effects of multiple
stressors during the pandemic can have deleterious and
far-reaching effects on mental health (Fegert et al., 2020).

Stress is a multidimensional construct (Levine, 2005),
involving psychological and physiological reactivity in
response to events that are perceived to be or actually
threatening to existence. Psychological variables shown
to result in significant stress include loss of control and
uncertainty (Dickerson & Kemeny, 2004; Mason, 1968),
which are at the heart of the societal, social, and daily
changes people face during the pandemic.

Anxiety can co-occur with stress, although it is dis-
tinct in that it is defined as feelings of worry or apprehen-
sion in the absence of a direct threat (APA, 2013).
Anxiety disorders are characterized by excessive worry,
distress, and somatic symptoms of tension that interfere
with daily functioning (APA, 2013) and are the most
common mental illness in the United States and leading
cause of disability globally, with approximately 31.2% of
U.S. adults experiencing an anxiety disorder in their life-
time (Harvard, 2007). In the face of the many uncer-
tainties associated with the COVID-19 pandemic, the
negative impacts on mental health, including an increase
in anxiety, are a significant concern.

The way in which one responds to stress can have sig-
nificant immediate and long-term effects. Compas
et al. (2001) present a robust, theoretical model in which
stress response and coping are considered on three dimen-
sions  (voluntary  vs. involuntary;  engagement
vs. disengagement; primary vs. secondary control).
According to this model, coping involves voluntary
responses that are controlled and under conscious aware-
ness. In contrast, stress responses are involuntary, auto-
matic responses to stress that involve physiological,
emotional and behavioral responses. Stress responses and
coping can be further characterized based on the extent of
engagement (e.g., approach responses directed toward
stressor) or disengagement (e.g., avoidant responses
directed away from stressor) with the stressor. The model
also theorizes that coping involves either primary control
(e.g., directly changing a situation (problem solving) or the
emotional response to it (emotional expression or emotion
regulation) or secondary control (e.g., adapting to a situa-
tion) strategies (Connor-Smith et al., 2000).

While the pandemic has forced all people to find ways
to cope with the mounting challenges, persons with

disabilities are particularly vulnerable (Courtenay &
Perera, 2020; den Houting, 2020) with a disproportionate
effect on the autism community (Pellicano &
Stears, 2020). Schools in most states in the United States
closed, resulting in a loss of some academic programming
and services. Individuals with autism spectrum disorder
(ASD), who respond poorly to change and uncertainty
(APA, 2013), may be especially impacted by the loss of
routine in daily life, resulting in stress (Courtenay &
Perera, 2020). Children and adolescents with ASD expe-
rience significant stress in response to various social and
non-social situations (e.g., Corbett et al., 2012; Corbett
et al., 2010; Muscatello & Corbett, 2018), and anxiety is
common (Simonoff et al., 2008; van Steensel et al., 2011;
White et al., 2009).

A recent survey from APA Stress in America specifi-
cally addressing the COVID-19 pandemic reported signif-
icantly higher stress in parents compared to adults
without children (APA, 2020). Parents of children with
ASD also report poorer psychological well-being, includ-
ing increased anxiety (Abbeduto et al., 2004), especially
following stressful life events (Barker et al., 2011). Thus,
it is highly plausible that their stress may be magnified
during the pandemic. Moreover, predictive models of
parent stress indicate the extent to which a parent experi-
ences stress can influence how they perceive the affective
behavior of their child (Bishop et al., 2007; Schwartzman
et al., 2021). Findings across studies suggest a positive
association between parents’ stress and negative percep-
tions of child functioning such that parents with higher
stress also reported more difficulties in their child, and
vice versa (De Los Reyes & Kazdin, 2006; Treutler &
Epkins, 2003; Youngstrom et al., 2000). Increased paren-
tal stress has been associated with more discrepant
parent—child reports of child anxiety symptoms in ASD
(Ooi et al., 2016). Prior to the COVID-19 pandemic,
emerging research elucidated the influence of parenting
stress on parent ratings of self, family, and child function-
ing in ASD (Ooi et al., 2016; Schwartzman et al., 2021;
Shepherd et al., 2018). Given this, pre-existing parenting
stress may be further exacerbated by the well-
documented challenges of the COVID-19 pandemic on
family life (Brown et al., 2020; Daks et al., 2020; Park
et al., 2020; Spinelli et al., 2020), which likely influences
parent perceptions of their own stress and that of their
child. This highlights the importance of understanding
parent experiences, as well as potential shifts to their per-
ceptions of self and others, in this vulnerable population
during the pandemic.

April is Autism Awareness month, yet in the spring of
2020, COVID-19 dominated the headlines and mental
health leaders acknowledged the significant changes
impacting the daily lives of individuals in the autism
community (Gordon & Borja, 2020), warning that alter-
ation of routines can lead to increased stress and diffi-
culty coping. A brief online survey of parents (93%
female) of children with ASD (80% male, mean 12-years,
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21% had ASD, and intellectual disability) reported that
despite some positive impact of social distancing, families
experienced significant upheaval (White et al., 2021).
While such surveys are helpful, it is imperative that evi-
dence be collected during the pandemic via rigorous
approaches to learn directly from individuals with autism
and their care providers to better prepare for future out-
breaks (Courtenay & Perera, 2020).

Effects of the pandemic on mental health are far-
reaching, and early reports describe significant negative
psychological impact of quarantine (Brooks et al., 2020;
Fegert et al., 2020). Early in the pandemic, it was specu-
lated that the pandemic effect on mental health would be
especially significant for people with autism and their
families (Pellicano & Stears, 2020) and that anxiety may
be related to poorer psychological well-being, particu-
larly for mothers of children with autism (Ersoy
et al.,, 2020). Further, environmental changes were
expected to be significant sources of stress for individuals
with ASD and their families and influence the ways they
are able to cope with pandemic-related stress (Ameis
et al., 2020). Indeed, according to recent surveys, approx-
imately 94% of families of individuals with ASD report
increased difficulties during the pandemic, including chal-
lenges managing daily activities and an increase in behav-
ior problems (Colizzi et al., 2020).

On January 31, 2020 the U.S. Department of Health
and Human Services in response to the 2019 coronavirus
cases declared a public health emergency responding to
the impact of COVID-19 (https://www.phe.gov/
emergency/news/healthactions/phe/Pages/2019-nCoV.
aspx). On March 11, 2020, the World Health Organiza-
tion (WHO) declared the COVID-19 outbreak a pan-
demic. On April 2, 2020, a safer-at-home executive order
mandate went into effect in the state of Tennessee. At the
time of writing this manuscript in November, 2020, the
U.S. Department of Labor reported an October unem-
ployment rate of 6.9% (14.7% in April and 8.4% in
August). In November, 264,000 people had lost their lives
in the United States (https://covid.cdc.gov/covid-data-
tracker/#cases_casesper100klast7days).

The current study directly examined these concerns
by assessing stress and anxiety in youth with and without
ASD and their parents at the height of the COVID-19
stay-at-home mandate and 3 months later. Four aims
were conducted: Aim 1, Child: examined stress, coping,
and anxiety during the height of the pandemic in self-
reports of youth with and without ASD. In addition,
Parent-report of child’s stress was evaluated. Aim
2, Adult: examined stress, coping, and anxiety in adults
(parents of youth with and without ASD) regarding their
own self-reported stress and anxiety. Aim 3, Predictive:
examined the influence of adults’ self-reported stress and
coping style on the perception of their child’s stress
and coping skills. Aim 4, Longitudinal: examined the
impact of COVID-19 longitudinally by comparing stress
and coping over two time-points: T1 (lockdown) and T2

(partial re-opening). Additionally, for youth, self-report
of Trait anxiety was compared over three times points:
TO (Pre-COVID-19), T1, and T2.

For Aim 1, it was hypothesized that youth with typi-
cal development (TD) would demonstrate higher levels of
stress specifically related to the impact of COVID-19 on
social and academic functioning whereas youth with
ASD would experience greater stress related to changes
in routines. Differences in coping strategies were also
hypothesized such that youth with TD would report more
active cognitive strategies (Primary and Secondary Con-
trol Coping) whereas youth with ASD would report more
avoidant, emotional responses (Disengagement Coping)
as well as avoidant responses to stress (Involuntary
Engagement and Involuntary Disengagement) compared
to TD youth. Regarding anxiety, it was hypothesized that
youth with ASD would self-report greater Trait anxiety
than youth with TD. For Aim 2, it was predicted that
Adults’ self-reported stressors would mirror those
reported by their children. It was predicted that Adults of
youth with ASD would experience greater stress and anx-
iety. For Aim 3, it was hypothesized that the Adults’ self-
reported stress and coping style would predict the percep-
tion of their child’s stress and coping skills. Finally, for
Aim 4, it was hypothesized that self-reported stress would
increase over time from T1 to T2; yet self-reported Trait
anxiety being a stable factor, would be consistently high
in the ASD youth from before COVID (T0), during lock-
down (T1) and during partial re-opening (T2).

METHODS
Participants

Respondents participate in a longitudinal study of stress
in pubertal development recruited from a 200 mile radius
from clinics, schools and community recruitment
resources and compensated at the same amount received
during annual visits (Corbett, 2017). The response rate to
the online standardized questionnaires was excellent at
57%. There were no significant differences between the
participants in the original study and the respondents in
the current study based on the following demographic
characteristics (e.g., age, race and ethnicity; all p > 0.05).
The study included 122 well-characterized youth, 61 with
TD (26 females, M = 13.39 years) and 61 with ASD
(15 females, M = 13.23 years) and one of their parents
(96.3% mothers). The distribution for race was 84.42%
White, 4.92% African American, and 10.66% mixed race,
and the ethnic distribution was 9.12% Hispanic and
90.88% non-Hispanic. The social economic income distri-
bution was: 18.8% < $50,000, 33.9% = $50,000-$100,000
and 47.3% > $100,000.

The research was carried out in accordance with the
Code of Ethics of the World Medical Association
(Declaration of Helsinki). The Vanderbilt Institutional
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Review Board (IRB) approved the study. Informed writ-
ten assent/consent was obtained from all study partici-
pants and care providers, respectively, prior to inclusion
in the study.

Diagnostic procedures

The diagnosis of ASD was based on the Diagnostic and
Statistical Manual-5 (APA, 2013) and corroborated by
the Autism Diagnostic Observation Schedule, Second Edi-
tion (ADOS-2; Module 3 [Lord et al., 2012]) by research-
reliable personnel. The Social Communication Question-
naire Lifetime (SCQ; Rutter et al., 2003) was used to
screen for autism in the TD group. The Wechsler Abbre-
viated Scale of Intelligence, Second Edition (WASI-1I;
Wechsler, 2011) provided an estimate of the child’s intel-
lectual functioning (IQ = 70 required). These diagnostic
measures were completed between August 2017 and
August 2018.

Procedures and dependent measures

All participants enrolled in the adolescent longitudinal
study were sent emails inviting their participation in the
COVID study with personally invited links for REDCap
electronic data capture (Harris et al., 2009). At Time
1 (T1), respondents were asked to focus on their response
to COVID-19 during a one-month period (April 27-May
29, 2020), which overlapped with the initial peak of the
stay-at-home orders across the United States and Tennes-
see. In addition, the impact of COVID-19 was examined
longitudinally by comparing stress and coping at T1 to
Time 2 (T2) 3 months later (August 2-September
10, 2020) which overlapped with partial, phase-based
reopening of the community, including the start of
school. Finally, Trait anxiety was compared in the youth
over three times points: Time 0 (T0) baseline Trait anxi-
ety (Pre-COVID-19 during the past 12-months as part of
the longitudinal study) compared to Trait anxiety T1
and T2.

Responses to Stress Questionnaire (RSQ)
COVID-19

The RSQ (Connor-Smith et al., 2000) is a multi-
dimensional questionnaire adapted to specific stressors or
domains of stress, in this case the COVID-19 pandemic.
To assess the frequency of exposure to stressors directly
associated with the pandemic, the RSQ COVID-19 was
administered to youth with ASD and TD and their par-
ents. Three versions were administered: Adult (self-report
from the guardian of youth), Parent (report about
youth’s stress), and Child (self-report from youth). The
first section of the RSQ provides a list of 14 anchoring

questions about COVID-19 pertaining to areas of poten-
tial stress (e.g., economic strain, changes in daily life,
uncertainty, health concerns, see Supporting Information
S1). Items are rated on a scale of 1 (Not at All) to 4 (Very)
representing the degree to which an individual finds each
item stressful. The sum of these values equals the Total
Stress score.

The second section consists of 57 items that fall onto
five factors (Connor-Smith et al., 2000). Each item is
prompted by How much do you do this? and rated on a
4-point scale: 1 (Not at All), 2 (A Little), 3 (Some) and
4 (A lot). The five total factors include three types of cop-
ing: Primary = Control  Engagement  Coping:
(i.e., emotional expression, emotion regulation, and prob-
lem solving); Secondary Control Engagement Coping
(i.e., acceptance, cognitive restructuring, distraction, and
positive  thinking); and Disengagement Coping
(i.e., avoidance, denial, and wishful thinking). The RSQ
includes two types of involuntary responses to stress:
Involuntary Engagement (i.e., emotional arousal,
impulse action, intrusive thoughts, physiological
arousal, and rumination) and Involuntary Disengage-
ment (i.e., cognitive interference, emotional numbing,
escape, and inaction) (see Supporting Information S2 for
examples). Each of the five factors—Primary Coping,
Secondary Coping, Disengagement Coping, Involuntary
Engagement, and Involuntary Disengagement—is calcu-
lated as a ratio score of the total stress response items
endorsed. Therefore, Primary Coping, for example, rep-
resents the propensity of an individual to use this coping
style relative to the four other factors.

The RSQ has good reliability and validity
(i.e., internal consistency ranging from a = 0.73 to 0.85
(Connor-Smith et al., 2000)). The RSQ Child and Ado-
lescent Social Stress Version has been used for adoles-
cents with ASD (Khor et al.,, 2014). The proportion
scores were used for all analyses (Connor-Smith
et al., 2000; Jaser et al., 2010; Jaser et al., 2011). For this
study, the internal consistency reliabilities (Cronbach’s
alphas) of the five factors for Child, Adult, and Parent
were a = 0.85, 0.75, and 0.73 for Primary Coping,
a=0.79, 0.79, and 0.82 for Secondary Coping, a = 0.75,
0.69, and 0.69 for Disengagement Coping, @ = 0.93,
0.90, and 0.94 for Involuntary Engagement, and
a = 0.84, 0.85, and 0.80 for Involuntary Disengagement,
respectively. For the current study, test-retest between
T1 and T2 (3 month duration) for the Total stress score
was good for Adult » = 0.80, acceptable for Parent 0.73,
and fair for Child r = 0.60.

State—Trait Anxiety Inventory for Children
(STAI-C)

The STAI-C (Spielberger, 1973) is a self-report measure
of current (State) and persistent (Trait) anxiety for chil-
dren and adolescents. The instrument consists of two
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20-item scales first presenting questions asking how one
currently feels followed by questions asking how one usu-
ally feels. The psychometric properties are well
established (e.g., reliability ranges from a = 0.78-0.91,
test—retest ranges from r = 0.65-0.71). The STAI-C has
been used with children and youth with TD and ASD
(Corbett et al.,, 2014; Lanni et al., 2012; Muris
et al., 1998; Simon & Corbett, 2013). For the current
study, test-retest between T1 and T2 for the STAI-C
was r = 0.80.

State—Trait Anxiety Inventory for Adults
(STAI-A)

The STAI-A (Spielberger et al., 1983) is a frequently-used
measure to distinguish between State and Trait anxiety in
adults. The internal consistency coefficients range from
0.86 to 0.95 and test-retest reliability coefficients range
from 0.65 to 0.75 (Spielberger et al., 1983). For the cur-
rent study, test—retest between T1 and T2 for the STAI-A
was r = 0.85.

Statistical analyses

Analyses were conducted on demographic variables using
one-way analysis of variance (ANOVA) or chi-square
(¢ = 0.05). For Aims 1 and 2, to examine differences
based on RSQ stressors and coping between the diagnos-
tic groups (ASD and TD), multivariate analysis of vari-
ance (MANOVA) models were conducted for Child,
Parent, and Adult. If models were significant, univariate
tests were analyzed based on the estimated marginal
means. State and Trait Anxiety were measured with
ANOVA. The assumption of homogeneity of variance
was tested with Levene’s test of homogeneity, with a
Welch degree of freedom approximation used when the
assumption was violated. Effect sizes were reported as
partial n?, which estimates the proportion of the total
variance accounted for by the independent factor.

For Aim 3, hierarchical regression models were per-
formed to predict Parent reported child stress and coping
based on various predictors (e.g., age, 1Q, diagnosis,

4, repeated measures ANOVA/MANCOVA for T1 and
T2 RSQ Total stress measured stress over 2-timepoints
and TO, T1, T2 anxiety examined the change in anxiety
over 3-timepoints.

RESULTS

Demographic variables are presented in Table 1. There were
no differences in age between the youth with and without
ASD. There were anticipated differences in IQ and SCQ.

Aim 1. Child stress, coping, and anxiety at T1
(initial peak of COVID-19 stay-at-home orders)

RSQ Total stress

As shown in Table 2 and Figure 1(a), there was a trend
for diagnostic differences in total reported stress on the
RSQ (p = 0.06). However, when controlling for
the extent to which the youth or family member experi-
enced COVID-19 symptoms, Total stress was not signifi-
cant (F[1102] = 0.337, p = 0.56, partial n> = 0.003).

When examining the parent’s perception of youth
Total stress, there was a significant effect for diagnosis (¥
[1114] = 20.43, p < 0.001, partial n> = 0.15), with ele-
vated Parent reported stress in youth with ASD. Signifi-
cant findings held when controlling for previous
experiences with COVID-19 symptoms or diagnosis (F
[1113] = 15.41, p < 0.001, partial n*> = 0.12).

Types of stressors

Overall, there was a statistically significant difference
for the type of stressors endorsed (F[14,91] = 2.82,
p = 0.002; A = 0.698, partial n> = 0.302). The youth
were relatively similar with regards to 10 of 14 stressors;
however, notable differences emerged for youth with
ASD, who reported greater concern pertaining to
COVID-19 illness, symptoms, access to healthcare, and
the news. Thus, hypotheses related to the type of
stressors for the TD versus ASD youth were not

Adult Total stress, Child Total stress). For Aim confirmed.
TABLE 1 Demographics
ASD TD
M (SD) M (SD) t P
Age 13.24 (1.16) 13.38 (1.20) 0.66 0.51
ADOS severity 7.13 (2.03) - - -
Full scale 1Q 107.62 (18.06) 119.13 (12.49) 4.10 <0.001
SCQ Total 18.13 (8.68) 2.51 (2.56) 13.49 <0.001

Abbreviations: ADOS, autism diagnostic observation schedule; ASD, autism spectrum disorder; 1Q, intelligence quotient; SCQ = Social Communication Questionnaire;

TD, typically developing.
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TABLE 2 Dependent variables at time 1 (initial peak of COVID-19 stay-at-home orders)
ASD D
M (SD) M (SD) F p n
RSQ-Child
Stress Total 33.83(8.63) 30.79 (7.98) 3.52 0.06 0.033
Primary Control Coping 0.16 (0.03) 0.19 (0.04) 7.81 0.01 0.070
Secondary Control Coping 0.28 (0.06) 0.32 (0.04) 13.64 <0.001 0.117
Disengagement Coping 0.16 (0.03) 0.14 (0.03) 14.23 <0.001 0.121
Involuntary Engagement 0.22 (0.04) 0.19 (0.03) 12.79 0.001 0.110
Involuntary Disengagement 0.17 (0.03) 0.16 (0.03) 4.14 0.05 0.039
RSQ-Adult
Stress Total 40.74 (8.45) 33.33(7.82) 22.38 < 0.001 0.175
Primary Control Coping 0.19 (0.03) 0.21 (0.03) 7.03 0.01 0.062
Secondary Control Coping 0.28 (0.05) 0.31 (0.05) 11.44 0.001 0.097
Disengagement Coping 0.14 (0.02) 0.13(0.02) 14.04 <0.001 0.117
Involuntary Engagement 0.22 (0.04) 0.21 (0.04) 4.16 0.04 0.038
Involuntary Disengagement 0.16 (0.03) 0.15 (0.03) 7.00 0.01 0.062
RSQ-Parent
Stress Total 37.81(7.72) 31.53(7.35) 19.78 <0.001 0.15
Primary Control Coping 0.18 (0.03) 0.19 (0.04) 1.78 0.19 0.02
Secondary Control Coping 0.25 (0.06) 0.31 (0.06) 27.93 <0.001 0.20
Disengagement Coping 0.16 (0.03) 0.14 (0.02) 11.05 0.001 0.09
Involuntary Engagement 0.23 (0.05) 0.20 (0.05) 15.62 <0.001 0.12
Involuntary Disengagement 0.18 (0.03) 0.16 (0.03) 9.12 0.003 0.08
STAI-Child
State anxiety 31.16 (5.85) 31.45(7.45) 0.05 0.83 0.000
Trait anxiety 34.80 (7.49) 31.53(7.90) 4.74 0.03 0.043
STAI-Adult
State anxiety 44.00 (14.13) 38.95(11.76) 4.03 0.05 0.037
Trait anxiety 43.45 (11.73) 39.76 (9.64) 3.15 0.08 0.029

Abbreviations: ASD, Autism Spectrum Disorder; RSQ, Responses to Stress Questionnaire; STAI, State-Trait Anxiety Inventory; TD, typically developing.

Coping and response to stress

Regarding coping and response to stress on the RSQ,
there were significant group differences (£]5,99] = 5.37,
2 <0.001, A = 0.787, partial n* = 0.213), confirming
hypotheses (Figure 2(a)). Univariate tests revealed that
TD youth endorsed more Primary and Secondary Con-
trol Coping strategies. In contrast, youth with ASD
reported more Disengagement Coping. For response to
stress, ASD youth reported more Involuntary Engage-
ment (i.e., emotional arousal, impulse action, intrusive
thoughts, physiological arousal, and rumination) and
Involuntary Disengagement (i.e., cognitive interference,
emotional numbing, escape, and inaction). Thus, these
results supported the relevant hypotheses, as TD youth
were more likely to endorse using Primary and Secondary
Coping strategies, while ASD youth reported Disengage-
ment and Involuntary stress response in favor of more
adaptive coping strategies. Similar differences in coping

strategies were observed by examining the parent percep-
tion of the child’s coping (F[5108] = 6.29, p <0.001,
A = 0.774, partial n> = 0.226).

Anxiety (STAI-C)

As shown in Table 2, differences were observed for Trait
Anxiety but not State Anxiety, as predicted.

Aim 2. Adult stress, coping, and anxiety at T1
RSQ Total stress

The results for the Adult self-reports are presented in
Table 2 and Figure 1(a). There were significant between-

group differences on the RSQ Total stress (F
[1106] = 22.38, p < 0.001, partial n> = 0.174), revealing
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FIGURE 1 Clustered bar graph of (a)
Adult, Parent, and Child RSQ Total

stress at T1 and T2. (a) Clustered bar

mean of T1 Adult, Parent, and Child 0
RSQ Total stress. T1 refers to the one-
month period (April 27-May 29, 2020)
which overlapped with the initial peak
of the COVID-19 stay-at-home orders.
(b) Clustered bar mean of T2 Adult,
Parent, and Child RSQ Total stress. T2
refers to the period three months after
the initial peak of the stay-at-home
orders (i.e., {z}August 2-September

10, 2020) which overlapped with partial,
phase-based reopening of the
community. ASD, autism spectrum
disorder; RSQ, responses to stress
questionnaire; TD, typically developing

Mean RSQ Stress

Clustered Bar Mean of T1 Adult, Parent, and Child RSQ Stress Total

Diagnosis

WD
Y. ASD

Parent RSQ Child RSQ

Error Bars: 95% CI

(b) Clustered Bar Mean of T2 Adult, Parent, and Child RSQ Stress Total

50

Mean RSQ Stress

Adults in the ASD group reported significantly more per-
sonal stress than Adults of youth with TD, supporting
the hypothesis. Controlling for the extent to which the
youth or family member experienced COVID-19 symp-
toms, did not change the results.

Types of stressors

There were significant differences between the type of
stressors the adults endorsed (F]14, 93] = 2.53, p = 0.004;
A = 0.724, partial n*> = 0.276). It was predicted that adult
stressors would largely mirror their youth’s stress, which
was partially supported. Specifically, Adults in the ASD

Diagnosis

HTD
Y.ASD

Child RSQ

Error Bars: 95% ClI

group reported concerns pertaining to the distressing
news, the illness, symptoms, and access to health care.
However, they also showed higher endorsement of stress
related to the future, working remotely, difficulty com-
pleting work/school, access to supplies, home conflicts, as
well as change in routines and plans.

Coping and response to stress

Regarding response to COVID-19 in Adult stressors,
there were significant differences (F[5, 102] = 5.44,
[<0.001; A = 0.789, partial n> = 0.211). As shown in
Table 2 and Figure 2(b), Adults of TD youth reported a
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(a) Clustered Bar Mean of Child RSQ Coping and Stress Response by Diagnosis FIGURE 2 Clustered bar graph of
RSQ coping factors for children and
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propensity to utilize significantly more Primary and Sec-
ondary Control Coping than Adults of ASD youth. In
contrast, Adults of ASD youth used more Disengage-
ment Coping, as well as significantly more Involuntary
Engagement and Involuntary Disengagement responses
to stress.

Anxiety (STAI-A)

As shown in Table 2, there was a significant difference
for State but not Trait Anxiety, partially supporting the
hypothesis. The mean values for the Adults ranged from
TD = 38 and ASD = 44,

factors based on diagnosis for children.
;ISDD (b) RSQ COVID-19 coping factors

‘ based on diagnosis for adults. ASD,
autism spectrum disorder; RSQ,
Responses to Stress Questionnaire; TD,
typically developing
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Clustered Bar Mean of Adult RSQ Coping and Stress Respose by Diagnosis

Diagnosis
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Aim 3. Adult stress on perception of child stress
and coping at T1 and T2 (3 months later, partial
re-opening)

Using hierarchical regression models (controlling for age,
IQ and diagnosis) both Child self-reported stress
(B = 028, p<0.001) and Adult stress (f = 0.55,
p <0.001) were significant predictors of Parent percep-
tions of child stress, with the total model accounting for
60% of the variance in Parent perception of child stress.
In the second step of the model (step one including con-
trol variables only), Child self-reported stress on the RSQ
accounted for an additional 15% of the variance of Par-
ent perception of child stress (AF [1,88] = 21.76,
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p <0.001); however, it was Adult stress in the third step
that was the strongest predictor accounting for an addi-
tional 24% of the model variance (AF [1,87] = 55.31,
p <0.001). Additionally, separate models predicting T1
Child stress demonstrated a significant effect for Adult
stress (p = 0.25, p = 0.03), where higher stress in the
adults is related to more stress in their child. For full T1
regression model results, see Table 3.

For Primary Coping style, Child self-reported use of
primary coping was not a significant predictor (p = 0.09,
p = 0.37); however, Adult self-reported primary coping
style was a significant predictor (p = 0.33, p < 0.001) and
accounted for 10% of the model variance (AF
[1,87] = 11.03, R*> = 0.20, p < 0.001). Similarly, for Sec-
ondary Coping, Child coping was not a significant pre-
dictor; however, Adult self-reported use of secondary
coping was a significant predictor (B = 0.45, p < 0.001)
and accounted for 18% of the model variance (AF
[1,87] = 28.01, R* = 0.45, p < 0.001).

To further examine the directionality of these rela-
tionships and the extent to which Child and Adult stress
predicts later Parent-report of child stress, regression
models were repeated with T2 Parent perception of child
stress, predicted by T1 Child and Adult stress. At T2,

was not a significant predictor of Parent perception of
child’s stress 3 months later (p = 0.18, p = 0.11). Elevated
Adult stress, however, significantly predicted increased
Parent report of child stress at T2 ( = 0.48, p < 0.001),
accounting for 18% of the model variance (AF
[1,69] = 19.67, R> = 0.37, p < 0.001). Interestingly, Child
stress at T2 was significantly predicted by Child stress at
Tl (B = 0.59, p<0.001) but not Tl Adult stress
(B =0.12, p =0.23).

As personal experiences with COVID-19 may impact
perceptions and stress responses, all analyses were re-run
while controlling for Item I on the RSQ- “Myself or
someone close to me experience symptoms or being diag-
nosed with COVID-19.” Significant results were
unchanged when controlling for responses on this item.
For all models, tests to see if the assumption of collinear-
ity was met indicated that multicollinearity was not a
concern.

Aim 4. Longitudinal examination of stress and
anxiety during COVID-19

Over two thirds of the initial T1 sample (N = 85) pro-

Child stress at the beginning of the COVID-19 pandemic vided T2 COVID-19 timepoint data (TD = 47,
TABLE 3 Regression models predicting scores on affective subscale of CBCL in ASD
Dependent variable: Parent report of child stress
Model 1 Model 2 Model 3
Variable i) P i) Y4 i} P
Age 0.90 0.35 0.08 0.92 0.03 0.71
1Q —0.16 0.12 —0.18 0.05 -0.14 0.05
Diagnosis 0.40 <0.001 0.30 0.002 0.14 0.07
Child stress - - 0.42 <0.001 0.31 <0.001
Adult stress - - - - 0.54 <0.001
Model 1 Model 2 Model 3
R 0.22 0.39 0.63
AR 0.22 0.17 0.24
AFy, 8.14¢85 22.82(1 84y 53.92083
Dependent variable: Child stress
Model 1 Model 2
Variable 1] r g P
Age 0.03 0.78 0.01 0.95
1Q —0.01 0.96 0.02 0.84
Diagnosis 0.26 0.02 0.17 0.13
Adult stress - - 0.25 0.03
Model 1 Model 2
R 0.07 0.12
AR 0.07 0.05
AFy) 2.17:3.00) 5.071.89)

*p <0.05; "p < 0.001.
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ASD = 38). Results suggest persistently higher Child
RSQ Total stress in children with ASD (F[1,77] = 7.41,
p = 0.008, partial n> = 0.088), Adult stress (F
[1,79] = 15.55, p = 0.004, partial n> = 0.164), and Parent
(F[1,86] = 14.31, p < 0.001, partial n> = 0.143) relative to
the TD groups (Figure 1(b)). However, for Adult stress,
there was a significant effect of time (F[1,79] = 4.67,
p = 0.03, partial n° = 0.056) in which total stress
decreased from the initial peak of the COVID-19 pan-
demic to 3 months later. In all cases, there was no
diagnosis x time interaction (all p > 0.05), suggesting
change in stress over time did not differ based on
diagnosis.

Anxiety at TO, T1, T2

For Trait anxiety comparing T0, T1, T2, the ASD youth
revealed a main effect for diagnosis (F[1,68] = 8.543,
p =0.005, partial n> = 0.112) showing consistently higher
Trait anxiety compared to TD youth (see Figure 3); how-
ever, there was not a time x diagnosis interaction
(p > 0.05). Furthermore, there was no significant effect of
time (F[2136] = 1.02, p = 0.036, partial n*> = 0.015).
Adult State anxiety was no longer significant at T2 but
Adults of ASD youth reported higher Trait anxiety (F
[1,78] = 5.91, p = 0.02, partial 5> = 0.070); however,
there was no time or diagnosis x time effect (p > 0.05).

DISCUSSION

The objective of the study was to examine stress and anx-
iety in youth with and without ASD and their parents at
the height of the COVID-19 stay-at-home social distanc-
ing mandate in the United States. It was hypothesized

that TD youth would demonstrate higher stress specifi-
cally related to the impact of COVID-19 on social and
academic functioning whereas youth with ASD would
experience greater stress related to changes in routines,
yet neither hypothesis was supported. The groups were
relatively similar with regards to 10 of the 14 stressors
(see Supporting Information S1); however, notable excep-
tions included greater endorsement by youth with ASD
regarding concern of COVID-19 illness, symptoms,
access to health care, and distressing news. Children with
ASD can be rather concrete in their thoughts and behav-
ior (APA, 2013), which may contribute to valid—
although heightened—fears about what they learn about
the virus. Although individuals with ASD are often char-
acterized as displaying behavioral inflexibility
(e.g., adapt poorly to changes in routine), this tendency
does not necessarily imply cognitive inflexibility (Geurts
et al., 2009). Therefore, the tenets of cognitive behavior
therapy (CBT) aimed at restructuring their thought pro-
cesses (e.g., the fears associated with the virus and edu-
cating youth with ASD on how to protect themselves
with personal protective equipment [PPE]) may be
helpful.

Differences in coping strategies were also hypothe-
sized such that TD youth would report more Primary
and Secondary Control Coping whereas youth with ASD
would report more Disengagement Coping. Indeed, these
hypotheses were supported, showing that TD youth used
more active (primary) and cognitive (secondary) strate-
gies to cope with the stress related to the pandemic. In
the context of COVID-19, directly changing the situation
may not be feasible, but an individual can change his or
her response to the situation through, for example, emo-
tional expression or emotion regulation. Higher levels of
Primary and Secondary Control Coping have been
related to lower internalizing and externalizing symptoms

Longitudinal Figure of TO, T1, and T2 STAIC Trait Anxiety in Youth with TD and ASD

40

Mean STAIC Trait Anxiety

T1 Early COVID
Error Bars: 95% ClI

T2 Later COVID

Diagnosis

HTD
7.ASD

FIGURE 3 STAIC-Trait across
three timepoints. TO refers to baseline
Trait anxiety (pre-COVID-19 during
the past 12-months) compared to Trait
anxiety at T1 (one-month period (April
27-May 29, 2020) which overlapped
with the initial peak of the COVID-19
stay-at-home orders) and T2 (period

3 months after the initial peak of the
stay-at-home orders (i.e., August 2—
September 10, 2020) which overlapped
with partial, phase-based reopening of
the community). ASD, autism spectrum
disorder; STAIC, State-Trait Anxiety
Inventory for Children; TD, typically
developing
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(e.g., Compas et al., 2017; Jaser et al., 2005; Langrock
et al., 2002). Conversely, youth with ASD used avoidant
(Disengagement) coping in response to COVID-19,
suggesting they may benefit from interventions to
increase their use of Primary and Secondary Control
Coping skills. For example, explicit teaching of strategies
aimed at learning to express how they feel
(e.g., emotional expression of fears related to the virus)
or engage in healthy distracting activities (e.g., playing,
exercising) may be beneficial. Coping style has been asso-
ciated with resilience in families of individuals with ASD
who use a more problem-focused approach (Bekhet
et al., 2012; Tacob et al., 2020), especially during signifi-
cant life events, to include adapting to a pandemic. How-
ever, it should be recognized that individuals on the
spectrum and their families routinely show resilience by
navigating the dynamic social world in spite of elevated
stress and anxiety (den Houting, 2020). While research
examining the intersection between ASD and resilience is
limited (Lai & Szatmari, 2019), it is possible that some
positive outcomes from the pandemic may evolve
(Chung, 2020) to include innovative and effective ways to
engage individuals with ASD via remote technology for
education (e.g., virtual learning), health care
(e.g., telehealth visits), and service delivery (e.g., online
therapy).

Regarding response to stressors, ASD youth reported
more Involuntary Engagement and Involuntary Disen-
gagement compared to TD youth, which also supported
hypotheses. Such responses are often linked to emotional
and physiological arousal or escape behavior (Connor-
Smith et al., 2000) and anxious, depressed, and somatic
complaints (Dufton et al., 2011). Involuntary Engage-
ment can present as disruptive behavior: Colizzi
et al. (2020) found that the presence of pre-pandemic
behavior problems in youth (M = 13 years old) with
ASD (33% of sample able to use fluent speech) predicted
an increased risk for exacerbation of an increase in these
disruptive behaviors during the pandemic. Strategies to
modify Involuntary Engagement could involve teaching
relaxation or mindfulness practices to reduce emotional
and physiological arousal and redirection of negative or
fearful thought processes related to getting sick or hear-
ing distressing news pertaining to the virus. Youth with
ASD also endorsed more Involuntary Disengagement
responses and therefore may benefit from the establish-
ment of new routines and staying engaged in enjoyable
activities with family.

It was hypothesized that ASD youth would endorse
more Trait anxiety than TD peers, which was supported
by the finding. However, neither group reported what
may be interpreted as clinically significant anxiety on the
STAI-C. Based on the manual, children report a total
score of 36-38 on the Trait subscale and 30-31 on the
State (Spielberger, 1973), indicating that both groups fall
broadly within the average range. Although stress and
anxiety both include fear (i.e., an emotional response to a

real or perceived imminent threat), anxiety is the anticipa-
tion of a future threat. Findings from the present study
suggest that youth with and without ASD may experi-
ence stress/threats similarly at T1, but youth with ASD
may experience heightened anticipation of future threats.
This suggests that anticipation of threat is an important
concept to explore further in youth with ASD, and may
guide treatment planning (i.e., cognitive restructuring to
challenge anticipated fears in CBT).

It was anticipated that Adult stress and anxiety would
be high and differentiate the groups, which was
supported. Adults of youth with ASD indicated greater
perceived stress and State Anxiety than parents of TD
youth. In a recent APA Stress in America COVID-19
survey, parents reported significantly higher levels of
stress than adults without children, especially pertaining
to concerns over access to healthcare, food and housing,
education, and missing important  milestones
(APA, 2020). Additionally, parents of children with ASD
have higher rates of stress in general (Abbeduto
et al., 2004), which may be magnified during stressful life
events (Barker et al., 2011) such as a pandemic. Emerging
research on interventions for parents of youth with ASD
suggests that mindfulness (Benn et al.,, 2012; Dykens
et al, 2014), resilience (Kuhlthau et al., 2020;
Schwartzman et al., 2021), and Acceptance and Commit-
ment Therapy (ACT; Kowalkowski, 2012) are effective
strategies for reducing parental stress. Interestingly, dif-
ferences in Adult stress emerged across groups but not
across youth. The finding may be accounted for by sev-
eral reasons. First, interrater disagreement has been well-
documented in youth with (Kalvin et al., 2020) and with-
out (Dirks et al., 2014) ASD and may explain, in part,
why differences did not emerge in Child stress. Parent—
child agreement has been associated with better youth
outcomes (e.g., anxiety; Burrows et al., 2018) and high-
lights the importance of understanding multiple perspec-
tives. Second, some youth may not be cognizant of all
consequences of the COVID-19 pandemic, despite school
closures and social distancing guidelines, and therefore,
may not report as much stress as their parents. Finally, it
is also possible that self-report measures may not fully
capture a youth’s difficulties as the use of self-report mea-
sures has been questioned by some investigators
(Hambrick et al.,, 2014; Kormos & Gifford, 2014;
Mazefsky et al., 2011).

Importantly, Adult stress was the strongest predictor
of parent perceptions of child stress, even beyond diagno-
sis. Findings suggest that the mental health of parents
impacts the perception of, and response to, the stress and
anxiety of their child. This appears consistent with previ-
ous findings of more negative perceptions of child func-
tioning among parents with higher stress and anxiety
(Ooi et al., 2016; Schwartzman et al., 2021; Shine &
Perry, 2010). Given this, mental health support strategies
must consider parental well-being in addressing the needs
of the child. For example, parents could utilize mindful
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breathing exercises (Kuhlthau et al., 2020), engage in
exercises of values and committed actions
(Kowalkowski, 2012), or cognitive restructuring tech-
niques (e.g., Double Standard Method, Examining Alter-
natives) to reduce stress or challenge unhelpful thoughts.
Recent investigations of resilience interventions for par-
ents of youth with ASD demonstrate promise, with
particular benefits in decreasing parental stress and anxi-
ety (Kuhlthau et al., 2020; Schwartzman et al., 2021).
Preliminary evidence in one trial suggested the potential
for altered parent perceptions of child functioning follow-
ing participation in a resilience intervention
(Schwartzman et al., 2021). In working with parents of
youth with ASD, care providers may consider strategies
to acknowledge, validate, and remediate parent stress.
For example, care providers may check in with parents
about stressors or teach parents a variety of coping skills,
such as mindful breathing or leaves on a stream.

The type of stressors differentiated the groups with
Adults of youth with ASD reporting concerns pertaining
to distressing news, the illness, symptoms, and access to
healthcare, which were similar to those reported by their
children. Additionally, they reported greater stress
related to the future, working remotely, completing
work/school, access to supplies, home conflicts, and
change in routines, consistent with a recent commentary
on the impact of the pandemic on people with autism
and their families (Ameis et al., 2020).

While Adults of youth with ASD reported greater
State Anxiety, both parent groups reported similar Trait
Anxiety. Normative data for the STAI-A (Spielberger
et al., 1983) suggests average middle-aged adults endorse
scores of 34-36 on either subscale indicating Adults in
both groups endorsed high levels of anxiety pertaining to
COVID-19. The pandemic has contributed to significant
anxiety in parents around the world as they attempt to
simultaneously nurture themselves and their children
(Coyne et al., 2020) and find ways to cope.

Parents in the current study employed distinct types
of coping strategies in response to COVID-19. Specifi-
cally, Adults of TD youth made greater use of Primary
and Secondary Control Coping. In contrast, Adults of
youth with ASD endorsed greater use of Disengagement
Coping (i.e., avoidance, denial, and wishful thinking)
and, similar to their children, used fewer Secondary Con-
trol Coping strategies. The stressors most identified in
youth with ASD pertain to uncertainty and a loss of con-
trol with regards to health status, resulting in involuntary
emotional responses and limited cognitive strategies.
Indeed, the primary differences between the groups fall
on the dimensions of voluntary or involuntary and
engagement or disengagement that both explain
and guide adaptive responding. The manner in which an
individual adapts to stress is closely tied to mental health
and psychopathology. Fundamentally, engagement with
a stressor and cognitive approaches have been aligned
with better psychological adjustment; conversely,

disengagement from a stressor and emotion-focused
coping has been associated with poorer psychological
adaptation (e.g., Compas et al, 2001; Compas
et al., 2017).

Primary coping strategies are those in which an indi-
vidual takes an active role in engaging with the stressor,
fostering a sense of personal control over the situation
(Compeas et al., 2001). Secondary control, also an adap-
tive strategy, relies on cognitive methods to adapt via
strategies such as acceptance, reframing, or distraction
using positive thoughts. Both of these strategies involve
engaging with the stressor in a conscious way. Disengage-
ment coping, on the other hand, is less adaptive such that
an individual attempts to avoid or disengage from the
stressor or emotional response to the stressful situation
(Connor-Smith et al., 2000). In times of crisis, it is essen-
tial to implement strategies to reduce long-term impacts
of trauma on mental health, such as communicating with
others, creating realistic expectations, and exercising
(Gordon & Borja, 2020).

Results from the longitudinal aspect of the study indi-
cate that child stress and anxiety, especially for the ASD
group, persisted. The negative psychological impact of
quarantine has shown a host of negative effects involving
confusion, anger, and symptoms of post-traumatic stress
disorder (Brooks et al., 2020). Therefore, it is imperative
to keep mental health wellness and illness at the forefront
of the headlines and in the minds of policy makers to
demand the essential attention it deserves. During the
acute and long-term phases of the pandemic, mental
health providers are essential workers that must ensure
continuity of care and access to needed services. It is
important that telepsychiatry or other methods are avail-
able to prevent long-term consequences (Fegert
et al., 2020).

Factors shown to reduce the impact of isolation and
quarantine include reducing the duration of quarantine,
maintaining clear communication, and providing access
to necessary supplies (Brooks et al., 2020). Parents, as
they attempt to juggle enduring and new roles, may ben-
efit from simple but impactful strategies such as practic-
ing psychological flexibility and self-care, which are
foundational to  psychological health (Coyne
et al., 2020). During times of uncertainty, providing
structure in daily activities even during remote learning
and maintaining contact with schools, peers, and access
to online services is important (Narzisi, 2020). Concrete
explanations and reassurance to normalize the legiti-
mate anxiety and fears that youth and their families
may experience can be helpful. Resources are also avail-
able online on ways to minimize stress and anxiety for
children and adolescents (e.g., Psychiatry, 2020). Impor-
tantly, times of crisis offer opportunities for post-
traumatic growth and resilience such that overcoming
adversity may bolster personal competence thereby act-
ing as a protective factor for future stressors (Zoellner &
Maercker, 2006).
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Strengths of the study include a well-characterized
sample with confirmed diagnosis and longitudinal mea-
surement from multiple perspectives. Limitations include
an ASD sample not fully representative (IQ > 70), pre-
dominantly White, and generally from middle-to-upper-
middle income families from one region of the United
States. Further, a priori power analyses were not con-
ducted prior to the study; however, post hoc observations
suggest the sample size was sufficient for the multivariate
analyses, with observed power consistently at 95% or
higher for significant findings. In addition, due to the pre-
liminary nature of the study, we did not control for multi-
ple comparisons, increasing the likelihood of Type
1 error. It may also be argued that other statistical
approaches, (e.g., Structural Equation Modeling) may
have been useful. In addition, some of the reported effect
sizes are small as well as the amount of variance
accounted for by the predictors; therefore, the findings
must be interpreted with caution and replicated. While
additional information regarding the individual circum-
stances experienced by the families may have been
enlightening, the COVID-19 shutdown significantly
impacted the way in which research could be conducted
including interviews to obtain personal or medical infor-
mation not captured by the primary dependent measure,
the RSQ-COVID-19. While there are many limitations in
such a study, the experiences reflected in the findings
underscore the notable impact of the pandemic on chil-
dren and parents with and without ASD.

Future directions for research on COVID-19 high-
light the need for ongoing monitoring via longitudinal
studies of the impact on youth with and without ASD
and their adult care providers as they adapt, struggle
and overcome the multitude of threats to social, psycho-
logical, financial, educational, medical and mental
health. The pandemic will undoubtedly have far-
reaching effects on mental health (Fegert et al., 2020);
however, it will also be important to study interventions,
adaptations and methods of coping that lead to better
outcomes.

In conclusion, the current project examined stress,
anxiety, and coping during the COVID-19 pandemic to
uncover the psychological health of youth and their par-
ents revealing a largely deleterious and persistent impact.
A population that responds poorly to change and is
forced to adapt to an unpredictable world is bound to
have difficulty coping, and it is essential to provide sup-
port, access to services, and helpful strategies to enhance
psychological well-being in youth with ASD and their
families.
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