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Abstract
The COVID-19 pandemic has had a significant impact on the mental health and
wellbeing of the world’s population, with particularly negative effects on vulnera-
ble populations, including autistic people. Although some consensus regarding
specific impact on aspects of wellbeing and mental health in autism is starting to
emerge, it is unclear whether the pandemic has increased suicide risk. The goals of
this study were to examine (a) potential associations between COVID-19 impact
and depression, personal wellbeing, and suicide risk factors in Australian autistic
adults and (b) age and gender effects. The COVID-19 Impact Scale (CIS), Per-
sonal Wellbeing Index, Patient Health Questionnaire, and the Suicide Behavior
Questionnaire, Revised (SBQ-R), were administered to 111 autistic adults aged
20 to 71 years during the second wave of the COVID-19 pandemic in Australia.
COVID-19 impact showed small associations with poorer personal wellbeing
(r = �0.224, p = 0.023, [�0.409, �0.016]) and higher depressive symptoms
(r = 0.268, p = 0.006, [0.056, 0.445]) and was not associated with the SBQ-R sui-
cide risk score (r = 0.081, p = 0.418, [�0.118, 0.264). No significant effects were
identified for age. Although model results were similar for women and men, the
strength of the associations between personal wellbeing and depression
(z = �2.16, p = 0.015), and depression and SBQ-R suicide risk (z = 1.961,
p = 0.025), were stronger in women than in men. Qualitative analysis of an open
response question from the CIS suggested that the pandemic had both positive
and negative impacts on participants. The COVID-19 pandemic has had a large
impact on the mental health and wellbeing of the world’s population, particularly
vulnerable populations such as autistic people. It is not known if these impacts on
mental health and wellbeing have increased suicide risk. Our findings suggest that
the impact of the COVID-19 pandemic may be associated with poorer wellbeing
and higher depression, but is not associated with suicide risk. Overall, autistic peo-
ple reported both positive and negative impacts of the pandemic on their lives.
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1 | INTRODUCTION

The COVID-19 viral pandemic has dramatically impacted
the world’s population (Moynihan et al., 2021; Salari
et al., 2020; Viner et al., 2020), including significant nega-
tive impacts on mental health (Brooks et al., 2020; Cooke
et al., 2020; O’Connor et al., 2021; Ramiz et al., 2021).
Among the most vulnerable to these impacts are those with
pre-existing mental health conditions (Newby et al., 2020;
O’Connor et al., 2021; Tan et al., 2020) and disability
(Kavanagh et al., 2021). People diagnosed with Autism
spectrum disorder (ASD; henceforth ‘autism’) have a
heightened vulnerability to mental ill-health (Jokiranta-
Olkoniemi et al., 2021; Lai et al., 2019; Uljarevi�c
et al., 2020) and therefore may be particularly vulnerable to
the impact of COVID-19 (Baweja et al., 2021; Oomen
et al., 2021). Although some benefits have been reported in
this population (e.g., reduced stress associated with sensory
and social demand, improved sleep), negative impacts such
as increased worry (e.g., about access to health services,
medication and food, safety and security, work, and pets)
and stress (often associated with a loss of routines and
social supports) (Corbett et al., 2021; Eshraghi et al., 2020;
Lugo-Marín et al., 2021; Oomen et al., 2021) have been
reported. Autistic females, younger adults (<25 years),
those with an existing co-occurring mental health condi-
tion, and those with a personal experience with COVID-19
(e.g., knowing someone with COVID-19 and testing posi-
tive themselves) may be the most significantly impacted
(Bal et al., 2021). Given both the impact of COVID-19 on
mental health, and the increased vulnerability of autistic
people, it is important to further characterize mental health
impacts in this population. Of the most severe possible out-
comes associated with mental ill health is concern that the
COVID-19 pandemic may have increased suicide risk
(O’Connor et al., 2021). However, this association remains
unexplored in the context of autism.

2 | SUICIDE VULNERABILITY DURING
COVID-19

It is not yet known whether the pandemic has led to
increased incidence of suicide in the general population
(O’Connor et al., 2021; Pirkis et al., 2021). Those at
increased risk of negative mental health during the pan-
demic include, those with pre-existing mental health condi-
tions, the elderly or very young people, women, minority
groups, and those from socially disadvantaged back-
grounds (Iob et al., 2020; Losada-Baltar et al., 2021;
O’Connor et al., 2021; Pierce et al., 2020; Ramiz
et al., 2021). There is some evidence that the pandemic has
brought upon an increase in suicidal thoughts (O’Connor
et al., 2021; Sokoloff et al., 2021), which are strong predic-
tors of suicide attempt (Klonsky et al., 2017; Mars
et al., 2019; Nock et al., 2009; Nock et al., 2013). A longitu-
dinal study from the United Kingdom (UK) suggests

effects may be most pronounced in young adults (i.e., 18–
29 years) (O’Connor et al., 2021). In the United States
(US), a retrospective review of pediatric emergency depart-
ment use during the early stages of the COVID-19 pan-
demic identified a doubling of visits for suicidal ideation,
suicide attempt, or self-harm (Sokoloff et al., 2021). How-
ever, in a multi-country study, others have found no evi-
dence of a significant increase in suicide rates since the
beginning of the pandemic, with the number of suicide
deaths showing a significant decrease compared to the
expected rate (Pirkis et al., 2021). This finding may be due
to data being collected during the early stages of the pan-
demic, thereby concealing longer-term effects
(Appleby, 2021; Pirkis et al., 2021). Although declines in
suicide during the early stages of the pandemic were
reported in Japan, there was an increase in suicide rates
during the second wave (Tanaka & Okamoto, 2021). More-
over, the largest increase in suicide was among women
(37%) and young people aged below 20 years (49%).

3 | SUICIDE RISK AND AUTISM

There is consistent evidence of increased suicide risk
among the autistic population (Hirvikoski et al., 2016;
Jokiranta-Olkoniemi et al., 2021; Kirby et al., 2019;
Kõlves et al., 2021; see Hedley & Uljarevi�c, 2018 for a
review). Increased risk of both suicide attempts and death
by suicide ranges from three to nine times in autistic com-
pared to non-autistic populations (Hirvikoski et al., 2016;
Kirby et al., 2019; Kõlves et al., 2021). There is emerging
evidence that autistic traits or phenotype contribute to
heightened suicide risk (Cassidy et al., 2018; Hedley
et al., 2021; Stanley et al., 2021). Furthermore, in autistic
populations, enhanced vulnerability to suicide is perhaps
due to a high likelihood of co-occurring mental health
conditions (Jokiranta-Olkoniemi et al., 2021). One of the
most prevalent clinical conditions in this population is
depression (lifetime rates may be as high as 49%) (Hudson
et al., 2019; Lai et al., 2019; see Uljarevi�c et al., 2020 for a
review), which is strongly associated with suicidal
thoughts and behavior (Franklin et al., 2017; Hedley,
Uljarevi�c, Wilmot, et al., 2018; Jokiranta-Olkoniemi
et al., 2021; Nock et al., 2009; Nock et al., 2013).

When considering psychological distress, it is equally
important to consider protective factors and resilience
(Keyes, 2005; Keyes et al., 2002; Teismann, Forkmann,
et al., 2018). Positive mental health, or wellbeing, is an
important construct that may protect against the negative
mental health impacts of stressful events. For example,
wellbeing has been found to act as a buffer against depres-
sion in employed autistic adults (Hedley et al., 2019). In
non-autistic samples, wellbeing moderates the association
between depression and suicidal ideation (Teismann,
Forkmann, et al., 2018), and is a protective factor against
suicidal attempts in inpatients experiencing suicidal idea-
tion (Teismann, Brailovskaia, et al., 2018).
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4 | COVID-19 IMPACT IN AUSTRALIA

At the peak of the pandemic in 2020, Australia reported
721 new daily cases (July 31, 2020) and 59 deaths
(September 25, 2020), reflecting a smaller impact than
many countries. Nonetheless, as was the case around the
world, Australians experienced significant disruptions to
their daily lives and, by the end of 2020, Australia had
reported 29,988 confirmed cases of COVID-19 and
910 deaths (World Health Organization, 2021).

5 | CURRENT STUDY

The present study examined potential associations
between self-reported COVID-19 impact, personal
wellbeing, depression and suicide risk factors assessed
with the Suicide Behavior Questionnaire, Revised (SBQ-
R) (Osman et al., 2001) in autistic adults during the
height of the second wave of the COVID-19 pandemic in
Australia (June to October, 2020) (World Health
Organization, 2021). Based on the literature from both
general and autistic populations, summarized above
(e.g., Bal et al., 2021; Hedley et al., 2019; Hedley,
Uljarevi�c, Foley, et al., 2018; O’Connor et al., 2021;
Teismann, Forkmann, et al., 2018), we hypothesized that:
(a) wellbeing would be a protective factor and therefore
negatively associated with COVID-19 impact, depression
and SBQ-R risk score; (b) depression would be a risk fac-
tor and therefore positively associated with COVID-19
impact and SBQ-R risk score; and (c) COVID-19 impact
would significantly contribute to SBQ-R risk score when
controlling for personal wellbeing and depression. Age
and gender effects were also investigated, predicting that
COVID-19 impact would be: (d) negatively associated
with age; and (e) have a greater impact in women than
men. Finally, participants’ responses to COVID-19 were
explored using qualitative analysis.

6 | METHOD

The study employed a mixed-method survey design.
Quantitative data were collected via an online survey,
qualitative data were collected in response to a single
(non-obligatory) open question. Data were collected
between October and December 2020.

6.1 | Participants

Participants were 111 (women = 58.6%, men = 32.4%,
non-binary/not disclosed = 9.0%) English speaking
adults aged 20 to 71 years (Mage = 42.45,
SD = 13.03 years). Inclusion criteria included being aged
18 years or older and reporting a formal diagnosis of
ASD by a qualified health professional. This was

achieved by participants: (a) confirming verbally and in
writing that they had received a formal diagnosis of
autism and (b) providing details of their specific diagnosis
(e.g., ASD and Asperger’s Syndrome) and year of diag-
nosis. Participants identified at any stage of the study as
having mental health or other safety concerns, which
could place them at risk or cause undue distress were
reviewed for inclusion.

6.2 | Procedure

The study was approved by the La Trobe University
Human Research Ethics Committee (HEC20235). All
participants provided written informed consent. The
study was advertised in an emailed newsletter sent to all
participants from one of two Australian longitudinal
studies on autism (see Arnold et al., 2019; Autism
CRC, 2021 for further information). Study data were col-
lected and managed using Research Electronic Data
Capture (REDCap) electronic data capture tools hosted
at La Trobe University (Harris et al., 2009; Harris
et al., 2019). REDCap is a secure, web-based application
designed to support data capture for research studies,
providing (1) an intuitive interface for validated data
entry; (2) audit trails for tracking data manipulation and
export procedures; (3) automated export procedures for
seamless data downloads to common statistical packages;
and (4) procedures for importing data from external
sources. All participants were provided with links to men-
tal health resources; those identified with any level of sui-
cidal risk based on their responses to survey items were
followed up according to the risk management protocol
below. Participants were reimbursed AUD $100 in shop-
ping vouchers upon completion of the study.

6.2.1 | Risk management protocol

A detailed risk assessment procedure based on an existing
protocol (Byme et al., 2021) was developed for the study.
Where any level of risk was identified, research staff con-
tacted the participant to ascertain current risk level
according to an algorithm (i.e., low, moderate, and high)
and to ensure participant safety. The protocol included:
(a) identification of available supports (e.g., family and
health professionals); (b) formal referrals or provision of
information about local services; (c) telephone or email
checks by trained research staff of all people returning
“low risk”; and (d) formal risk assessment by a licensed
psychologist if risk level was classified as “moderate” or
higher. As part of the informed consent process, partici-
pants provided contact details for an emergency contact
and agreed to the study team contacting this person if
there were concerns for the participant’s safety. Where
there was concern that the participant was at imminent
risk of self-harm or suicide, the protocol was for the
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research team to contact emergency services, although
this was not required.

6.3 | Measures

6.3.1 | Demographics

Participants reported basic demographic and diagnostic
information.

6.3.2 | COVID-19 impact

The COVID-19 Impact Scale (CIS) (Stoddard
et al., 2021; Stoddard & Kaufman, 2020) is a 12-item
self-report assessment of the impact of the COVID-19
pandemic on a person’s life. On items one to eight,
respondents rate, on a four-point Likert scale ranging
from 0 (no change) to 3 (severe), how much the pandemic
has changed their life in the following areas: routines,
family income/employment, food access, medical health
care access, mental health treatment access, access to
extended family and non-family social supports, stress,
and family discord. When summed, these items provide a
reliable (α = 0.64–0.75) and unitary scale of COVID-19
impact (range: 0–24) (Stoddard et al., 2021). Items nine
to 11 assess whether the participant, family member, or
friends had contracted COVID-19. As these items do not
contribute to the CIS impact scale they are reported sepa-
rately. The final item (i.e., 12) is an open-ended question.
In the present study, internal consistency (using
McDonald’s Omega) for the CIS eight items was
good, ω = 0.819.

6.3.3 | Wellbeing

Wellbeing was assessed with the Personal Wellbeing
Index, Adult (PWI-A), fifth edition (International
Wellbeing Group, 2013). The PWI-A assesses satisfaction
with life across seven domains: standard of living, health,
life achievement, personal relationships, personal safety,
community connectedness, and future security using an
11-point end-defined response scale ranging from
0 (no satisfaction at all) to 10 (completely satisfied). A
total score is summed and averaged prior to being
converted to a standardized scale (0–100). The PWI-A
has been validated in autistic adults demonstrating good
internal consistency (α = 0.87) (Thorpe, 2018). In the pre-
sent study internal consistency was good, ω = 0.859.

6.3.4 | Depression

Depressive symptoms were assessed with the Patient
Health Questionnaire, eight-item (PHQ-8) (Kroenke

et al., 2009; Kroenke & Spitzer, 2002), which is effective
in screening for major and subthreshold depressive symp-
toms in clinical and general population samples
(Kroenke et al., 2009; Shin et al., 2019). The full PHQ-9,
which includes one additional question addressing self-
harm/suicide risk, has been validated in autistic adults
(α = 0.91) (Arnold et al., 2020). For the present study,
PHQ-8 was used to avoid conflation by inclusion of the
suicidality question with the SBQ-R. Respondents rate
how much they are affected by problems on a four-point
scale ranging from 0 (not at all) to 3 (nearly every day).
Total scores range from 0 to 24. Higher scores indicate
greater depressive symptoms. In the present study inter-
nal consistency was good, ω = 0.868.

6.3.5 | Suicide risk factors

Suicide risk factors were assessed with the SBQ-R (Osman
et al., 2001), a four-item self-report questionnaire designed
to identify specific risk factors for suicide (e.g., threat of
suicide attempt, self-reported likelihood of future suicidal
behavior). Scores are summed across items with a total
range from 3 to 18. Higher scores indicate greater risk and
a score equal to or greater than seven provides good sensi-
tivity and specificity for suicide behavior. Autistic adults
tend to score higher on the SBQ-R, and are more likely to
be in the clinical range than adults from the general popu-
lation (Cassidy et al., 2018). In the present study internal
consistency was acceptable and comparable to previous
research (e.g., Cronbach’s α = 0.76; Cassidy
et al., 2018), ω = 0.769.

6.4 | Data analysis

6.4.1 | Quantitative data

No more than 1% (M = 0.11, SD = 0.32) of data were
missing from any questionnaire overall. Little’s (1988)
MCAR was not significant, p = 0.498. An inspection of
missing data revealed one participant was missing one
item on the PWI-A, and another was missing two items
on the PWI-A. Data were imputed for these three missing
items using the mean PWI-A score for the participant.
There were no missing data for any of the other variables
and no extreme outliers were identified. Visual and statis-
tical analysis of distributions revealed a positive skew of
CIS scores (zskewness = 3.14, p < 0.01) which was not
corrected by transformation. No other distributions were
significantly skewed (all zskewness < 0.98, p > 0.05). Boo-
tstrapping with 5000 resamples was used to correct for
non-normality of data (Bishara & Hittner, 2012; see also
Field, 2018; Howell, 2013). Bootstrapping corrected for
the skewness in the CIS (bootstrapped zskewness = 0.425,
p > 0.05). Significance was interpreted by referring to
both Bonferroni corrected p-values and bootstrapped
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95% confidence intervals (BCa 95% CI) (Efron &
Tibshirani, 1993; Tabachnick & Fidell, 2007). Cohen’s
d was used to interpret effect size (Cohen, 1988).

Correlational analyses were used to initially
explore associations between study variables, includ-
ing partial correlations controlling for age. Next,
between-group comparisons were used to examine
gender differences on each measure and correlations
between measures were examined for women and men
separately. Fisher’s transformation was used to com-
pare whether there were statistically significant differ-
ences in the strength of the correlations between
women and men. Finally, multiple linear regression
with all theoretical variables (i.e., COVID-19 impact,
personal wellbeing, depression) entered at once was
used to identify the factors contributing to SBQ-R sui-
cide risk score.

6.4.2 | Qualitative data

To gain a more nuanced appreciation of how partici-
pant’s had been impacted by COVID-19, we examined
qualitative responses provided to the open-ended ques-
tion (i.e., item 12) of the CIS (Stoddard &
Kaufman, 2020; Stoddard et al., 2021, May 24), ‘Please
tell us about any other ways the coronavirus pandemic has
impacted your life’. Responses were coded thematically
using a deductive approach (Braun & Clarke, 2006) into
one of three categories: (a) no change/neutral impact;
(b) mild/positive impact; and (c) moderate or severe/
negative impact. A single-blind procedure was followed
whereby the first and second coders (one autistic and the
other not autistic) independently placed the participant
response into one of the three categories. Where there
was disagreement, the two coders discussed and agreed
upon placement of the response. Before placement of the
response was agreed upon, inter-rater reliability was very
high, κ = 0.96.

7 | RESULTS

7.1 | Demographics

The combined pool of potential participants who had
completed wave one of the longitudinal studies was
n = 467. Overall, there were 135 expressions of interest
for the current study, representing approximately 29% of
the potential participant pool. Of those who consented
into the study, eight participants were excluded for either
a) not reporting a formal autism diagnosis (n = 7; six
women, one non-binary person; Mage = 53.29,
SD = 12.89) or b) ethical and safety concerns (n = 1).
The final sample consisted of 103 adults (women= 57.3%,
men = 34%, non-binary/not disclosed = 8.8%;

TABLE 1 Participant characteristics

Variable Label n (%)

Birth country Australia 82 (79.6%)

Other 21 (20.4%)

Language at home English 97 (94.2%)

Other 6 (5.8%)

Education Secondary school 16 (15.5%)

Certificate or diploma 26 (25.2%)

Bachelor’s degree 33 (32%)

Master’s degree 23 (22.3%)

PhD 5 (4.9%)

Living Spouse or partner 40 (38.8%)

Housemates 13 (12.6%)

Alone 23 (22.3%)

Parents or another relative 20 (19.4%)

Other 7 (6.8%)

Relationship statusa Single 43 (41.7%)

Partnered 28 (27.2%)

Same sex relationship 7 (6.8%)

Married/engaged 24 (23.3%)

Separated/divorced 11 (10.7%)

Other 6 (5.8%)

Employment Full-time (35+ h/week) 23 (22.3%)

Part-time 32 (31.1%)

Seeking employment 13 (12.6%)

Not seeking employment 24 (23.3%)

Retired 11 (10.7%)

Autism diagnostic type Autism spectrum disorder 53 (51.5%)

Autistic disorder 1 (1%)

Asperger’s syndrome 43 (41.7%)

High functioning autism 5 (4.9%)

PDD-NOSb 1 (1%)

Other diagnoses Anxiety 73 (70.9%)

Depression 71 (68.9%)

Developmental delay 1 (1%)

Intellectual disability 1 (1%)

Speech/language impairment 4 (3.9%)

ADHD 35 (34%)

Asthma 25 (24.3%)

Allergy 25 (24.3%)

Hearing impairment/deaf 5 (4.9%)

Orthopedic impairment 7 (6.8%)

Seizure disorder/epilepsy 3 (2.9%)

Visual impairment 9 (8.7%)

Other diagnosis 33 (32%)

None 7 (6.8%)

Prefer not to answer 1 (1%)

aTotal exceeds 100% due to multiple selections possible.
bPervasive developmental disorder not otherwise specified.
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Mage = 41.71, SD = 12.83 years, range = 20–71). Partici-
pant demographics and diagnostic information are pro-
vided in Table 1. Almost 85% (n = 87) had completed a
post-secondary qualification, 78% (n = 80) reported liv-
ing with someone else, and 53% (n = 55) had some
employment. Co-occurring diagnoses of anxiety or
depression were reported by 70% (n = 73, n = 71, respec-
tively) of participants.

Table 2 provides a summary of participant distribu-
tion across the Australian states and territories, as well as
comparison population data (from Australian Bureau of
Statistics, 2021). Compared to expected population pro-
portions, New South Wales (NSW) was underrepre-
sented, and the Australian Capital Territory (ACT) was
overrepresented (refer to Table 2). Differences in CIS
scores were examined between states and territories. Par-
ticipants from Victoria (VIC) reported the highest overall
COVID-19 impact scores (M = 9.94, SD = 5.25). A one-
way analysis of variance (ANOVA) based on 5000 boot-
strap samples indicated non-significant differences for
COVID-19 impact scores between the states and terri-
tories, F(6,95) = 2.190, p = 0.051, η2 = 0.12. Due to
small sample size from several states and territories and
the overall significance level being greater than 0.05,
these differences were not considered further. All data
and Bonferroni corrected multiple comparisons are pro-
vided in Table S1.

7.1.1 | Personal exposure to COVID-19

Personal exposure to COVID-19 was assessed with items
nine to 11 on the CIS. One participant reported a
COVID-19 diagnosis with mild symptoms. A further
eight participants reported knowing a friend or extended
family member who had been diagnosed with COVID-

19, with one COVID-19 associated death reported in this
group.

7.2 | Quantitative analyses

7.2.1 | Correlations and age effects

Table 3 provides descriptive statistics and correlations
between the main study variables. Patterns of associa-
tions between variables for full and partial correlations
controlling for age were similar with only minor differ-
ences in effect size. As age was not significantly corre-
lated with any of the primary study variables, it was not
considered further in analyses. Although bootstrapped
correlations suggested small associations for COVID-19
impact with personal wellbeing, r = �0.224, p = 0.023,
95% BCa CI [�0.409, �0.016], and depression,
r = 0.268, p = 0.006, [0.056, 0.445], these associations
were not statistically significant when applying
Bonferroni corrected p values. Both personal wellbeing
(negatively), r = �0.590, p < 0.001, [�0.724, �0.427],
and depressive symptoms (positively), r = 0.439,
p < 0.001, [0.273, 0.587], were significantly correlated
with suicide risk on the SBQ-R. However, the association
between COVID-19 impact and SBQ-R suicide risk was
small and not statistically significant.

7.2.2 | Gender

To explore possible differences between women and men1

we first examined mean scores on the study variables and
conducted between-group comparisons (see Table 4).

TABLE 2 Participant COVID-19 impact score (CIS) and participant distribution by state or territory

CIS

Population (%)a Difference from expected, p valueState/territory M (SD) Study n (%)

VICc 9.94 (5.248) 32 (31.1%) 26.0% 0.140

NSWc,d 7.95 (4.572) 22 (21.4%) 31.8% 0.018b

ACTc,d,e 8.11 (3.219) 9 (8.7%) 1.7% 0.009b

QLDd,e,f 6.59 (4.925) 22 (21.4%) 20.2% 0.750

WAd,e,f 6.22 (4.549) 9 (8.7%) 10.4% 0.560

SAf 5.50 (1.732) 4 (3.9%) 6.9% 0.210

TASf 3.75 (2.872) 4 (3.9%) 2.1% 0.190

NT� – 0 (0%) 1.0% 0.290

Not reported – 1 (1%) n/a –

Note: Results that are statistically significant following Bonferroni corrections are marked in bold.
aSource Australian Bureau of Statistics, 2021.
bSample proportion differed significantly from expected Australian population.
c-fCIS means with the same superscripts do not differ significantly based on 5000 samples bootstrapped Bonferroni corrected multiple comparisons (refer to Table S1 for
statistics).

1Non-binary participants were not included given the small number.
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Overall, scores for women and men were similar, and not
significantly different across measures. There were small
effects for differences between women and men on
COVID-19 impact (d = 0.35) and SBQ-R (d = 0.26), and
these differences were not statistically significant
(p values ≥ 0.107).

Table 5 highlights the pattern of associations between
study variables for women and men. For both women
and men, the negative associations between personal
wellbeing and both depression and SBQ-R suicide risk
were significant. Additionally, for women, SBQ-R suicide
risk was positively associated with depression. Notably in
the present study, COVID-19 impact scores showed very
weak associations with SBQ-R scores in both women
r = 0.01, p = 0.942, 95% BCa CI [�0.267,0.282], and
men, r = 0.13, p = 0.455, [�0.204,0.411].

Fisher’s transformation (Salkind, 2007) was used
to compare for statistically significant differences in
the strength of the correlations between women and
men. No statistically significant differences between
women and men were identified for the associations
between COVID-19 impact and personal wellbeing
(z = �0.061, p = 0.476), depression (z = 0.673,
p = 0.250), or SBQ-R risk score (z = �0.545,
p = 0.293), or between personal wellbeing and SBQ-R
risk score (z = �0.914, p = 0.180). However, the
strength of correlations suggested a difference between
genders for personal wellbeing and depression
(z = �2.16, p = 0.015), and depression and SBQ-R
risk score (z = 1.961, p = 0.025). In both cases, the
strength of the association was stronger in women
than men.

TABLE 3 Study variables (M, SD, range) with Bonferroni corrected Pearson’s bootstrappeda correlations (upper panel) and partial correlations
(lower panel) controlling for age, n = 103

Variable M SD Range 2. 3. 4. 5.

1. Age 41.71 12.83 20.89–70.92 �0.123
[�0.287,0.062]

�0.061
[�0.226,0.119]

�0.094 [�0.270,0.083] �0.041 [�0.214,0.137]

2. CIS 7.87 4.82 0–23 – �0.224 [�0.409,�0.016] 0.268 [0.066,0.453] 0.081 [�0.116,0.267]

3. PWI-A 52.03 20.61 2.86–98.57 �0.234
[�0.432,-0.018]

– �0.682*
[�0.772,-0.564]

�0.586*
[�0.718,-0.430]

4. PHQ-8 10.45 6.15 0–24 0.260 [0.056,0.445] �0.692*
[�0.783,-0.574]

– 0.441* [0.270,0.591]

5. SBQ-R 10.04 3.76 3–18 0.076 [�0.123,0.267] �0.590*
[�0.724,-0.427]

0.439* [0.273,0.587] –

Note: *p < 0.001. Results that are statistically significant following Bonferroni corrections are marked in bold.
a5000 sample, 95% bias-corrected and accelerated (BCa).

TABLE 4 Descriptive (M, SD) and bootstrapped between-group comparisons for study variables by gender (females: n = 59; males: n = 35)

Variable
Female Male Between group comparisons

M SD M SD t(92) p value BCa 95% CIa Cohen’s d [95% CI]

Age 41.69 11.90 43.82 14.79 0.727b 0.47 �3.78,7.96 0.16 [�0.26,0.58]

CIS 8.29 4.71 6.66 4.66 �1.630 0.11 �3.58,0.374 0.35 [�0.07,0.77]

PWI-A 51.63 21.61 53.39 20.31 0.389 0.70 �6.79,10.48 0.08 [�0.34,0.50]

PHQ-8 10.44 6.19 10.63 5.92 0.145 0.89 �2.43,2.79 0.03 [�0.39,0.45]

SBQ-R 10.25 4.03 9.26 3.35 �1.233 0.22 �2.59,0.569 0.26 [�0.16,0.68]

a5000 sample, 95% bias-corrected and accelerated (BCa).
bResults reported for equal variances not assumed due to Levene’s Test for equality of variances <0.05, df = 59.925.

TABLE 5 Pearson’s bootstrappeda correlations for females (upper panel; n = 59) and males (lower panel; n = 35)

Variable 1. 2. 3. 4.

1. CIS – �0.182 [�0.459,0.109] 0.326 [0.065,0.543] 0.010 [�0.259,0.271]

2. PWI-A �0.169 [�0.444,0.160] – �0.788* [�0.859,-0.694]b �0.637* [�0.787,�0.441]

3. PHQ-8 0.187 [�0.141,0.485] �0.528* [�0.736,-0.242]b – 0.589* [0.350,0.766]c

4. SBQ-R 0.130 [�0.211,0.445] �0.501* [�0.727,�0.225] 0.237 [�0.088,0.520]b –

Note: *p < 0.002. Results that are statistically significant following Bonferroni corrections are marked in bold.
a5000 sample, 95% bias-corrected and accelerated (BCa).
bFisher’s r to z transformations revealed that the strength of the correlations differed significantly between males and females.
*p < 0.002.
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7.2.3 | Regression analyses

Table 6 presents the results of the linear regression model
examining COVID-19 impact, personal wellbeing and
depression as predictors of SBQ-R risk score. The full
model accounted for 35.1% of variance in SBQ-R scores,
F(3, 99) = 17.82, p < 0.001. Personal wellbeing emerged
as a significant predictor of SBQ-R scores, with the b-
weight revealing that for each unit increase in personal
wellbeing, SBQ-R scores decreased by �0.098 units,
making the largest significant contribution (β = �0.539)
to SBQ-R scores overall. Neither COVID-19 impact
(β = �0.064) nor depression (β = 0.091) emerged as sig-
nificant predictors of SBQ-R risk score in the model. A
second model was conducted to explore gender effects,
with gender coded as a binary variable (man = 0,
woman = 1). Gender did not make a significant contribu-
tion to the model; overall results were similar to the first
model. Results for the second model are provided in
Table S2.

7.3 | Qualitative analysis

Responses to the open-ended question from the CIS were
received from n = 72 participants (women = 64%;
men = 30.5%; non-binary/not disclosed = 5.5%;
Mage = 43.06, SD = 13.06). The following exemplar
quotes are illustrative of the responses received, and have
been coded into three overarching themes: No Change/
Neutral Impact; Mild/Positive Impact; Moderate or
Severe/Negative Impact. To assist in the protection of
participants’ identity, we report participants’ age as fall-
ing within a 10-year range.

7.3.1 | No change/neutral impact

Few (18%; n = 13; women = 76.9%) participants
described either a neutral or balanced viewpoint con-
cerning the impact of COVID-19. Participant responses
coded to this category stated that COVID-19 has not
impacted their life, or they presented both negative and
positive impacts of COVID-19. For example, this partici-
pant reported that COVID-19 had not affected her.

However, it is notable that this was primarily due to hav-
ing limited contact with family and friends under usual
circumstances:

“We are such a hermit family that it didn’t
bother us. We have limited family, most of
whom wait for us to contact them […]. We
have little to no friends.” [woman, 40–
49 years]

Another participant commented that she enjoyed hav-
ing remote meetings for work, but she also missed the
contact with others:

“There has been good as well as bad. Good
is having Zoom meetings which make my
non-profit job easier, the bad is no touch and
I like touch with some people.” [woman, 60–
69 years]

Finally, one participant stated that they were spend-
ing less money because of COVID-19, viewing this as a
positive outcome, but he also felt disappointed with
humanity because of the pandemic:

“Spending less money. More disappointed in
humanity in general.” [man, 30–39 years]

7.3.2 | Mild/positive impact

A mild, or rather positive impact on participant’s
wellbeing was reported by 22% (n = 16; women = 62.5%)
of participants. In their qualitative response they
described COVID-19 as having only a positive impact on
them. Reasons provided were related to reduced stress,
most frequently resulting from reduced social obligations
and pressures. Circumstances for reduced stress included
participants: being able to work or study from home;
fewer crowded areas when required to leave their home,
and; being in a better financial position owing to
increases in Government welfare assistance or obtaining
employment. For example, one participant commented
on the positive impact working from home had made
on him:

TABLE 6 Linear regression model of predictors of SBQ-R suicide risk scores

b SEBa β p value BCa 95% CI

Constant 14.97 1.639 – <0.001 11.85, 18.40

COVID-19 �0.050 0.066 �0.064 0.448 �0.180. 0.065

Personal Wellbeing �0.098 0.019 �0.539 <0.001 �0.133, �0.063

Depression 0.056 0.067 0.091 0.399 �0.078, 0.187

Note: R2 = 0.351, F(3, 99) = 17.82, p < 0.001. Results that are statistically significant following Bonferroni corrections are marked in bold. BCa 95% confidence intervals
that do not cross zero are bolded. p values and 95% bias corrected and accelerated confidence intervals and standard errors based on 5000 bootstrap samples.
aSEB: the standard error for the unstandardized beta.
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“I have been working from home, and this
has really helped me both in productivity
and in mental health. My wife has also com-
mented on my mental health, and is happy
having me work from home.” [man, 50–
59 years]

Another participant also identified positive impacts
due to having fewer social demands:

“Due to the lockdown and social distancing, I
can enjoy a bit more to go to the public with-
out worrying the crowd. Also, I do not need to
feel missing out on social occasions or oppor-
tunities to meet people. As no one is
socialising or meeting new people. A lot less
social pressure in general.” [man, 20–29 years]

This participant also noted a benefit associated with
fewer social demands:

“Change for the better. For a short while, I
no longer had to make excuses to stay home,
no longer had to justify why I didn’t want to
go out.” [woman, 30–39 years]

7.3.3 | Moderate or severe/negative impact

For the majority (60%; n = 43; women = 60.5%) of par-
ticipants, the second COVID-19 wave resulted in
increased stress and exacerbated pre-held or existing
mental health conditions. These respondents only
reported negative impacts and thus were coded as having
moderate or severe/negative impact. Reasons for stating
that COVID-19 had a negative impact were due to:
uncertainty, unpredictability, or loss of control/freedom;
loss of social/emotional supports or social opportunities;
unemployment including employment uncertainty and
reduced employment; increased workload or work stress;
sensory issues related to mask wearing; concerns about
contracting or becoming a COVID-19 vector; worry over
the health and behavior of others; unavailability and lim-
ited availability of services, shops or needed items, and;
home schooling children as well as friction between fam-
ily/home interpersonal relationships. For example, in the
following statement the participant, who was experienc-
ing distress associated with her mental health, describes
being turned away from hospital:

“[I was] turned away from hospital, as told
mental health could be treated by phone
instead.” [woman, 30–39 years]

In this example, the participant describes significant
impacts on her mental health and friendships that she
associated with COVID-19:

“I’ve backslid so far with depression and
anxiety that it feels impossible now. I lost a
lot of friends […] I feel like the pandemic
completely derailed everything concerning
my mental health and every effort I have
taken to improve my life. I feel incredibly
isolated.” [woman, 40–49 years]

8 | DISCUSSION

The present study examined potential associations
between self-reported COVID-19 impact and suicide risk
factors assessed with the SBQ-R in Australian autistic
adults. COVID-19 impact showed a small but not statisti-
cally significant association with poorer personal
wellbeing and higher depressive symptoms, and was not
significantly associated with suicide risk factors; the
regression model indicated that the only significant pre-
dictor of SBQ-R risk score was personal wellbeing. Thus,
our hypothesis predicting an association between
COVID-19 impact and SBQ-R suicide risk was not
supported. Consistent with others, our findings suggest
associations between wellbeing and mental health
(Hedley et al., 2019; Keyes, 2005; Keyes et al., 2002), and
wellbeing and suicide risk (Teismann, Brailovskaia,
et al., 2018; Teismann, Forkmann, et al., 2018). Our find-
ing that depression was not a significant predictor of
SBQ-R risk when controlling for personal wellbeing is
somewhat inconsistent with the literature (Franklin
et al., 2017; Hedley, Uljarevi�c, Wilmot, et al., 2018;
Jokiranta-Olkoniemi et al., 2021; Nock et al., 2009).
However, this finding is consistent with models
suggesting a degree of independence between depression
and suicide risk, and a role for positive mental health as a
protective factor in the path from suicidal ideation to sui-
cidal behavior (e.g., dual factor model; Teismann,
Brailovskaia, et al., 2018). We found no significant asso-
ciation between participant age and any of the primary
study variables.

While a weak and not significant negative association
between COVID-19 impact and wellbeing is possibly sug-
gestive of greater negative than positive impact overall,
COVID-19 in and of itself was not a predictor of
increased suicide risk score. This is despite the pan-
demic’s potential impact on autistic people specifically
due to pre-existing heightened risk of suicide (Cassidy
et al., 2018; Hedley & Uljarevi�c, 2018), or broad risk fac-
tors such as reduced social support which is typically
associated with suicide risk (Hedley et al., 2017; Hedley,
Uljarevi�c, Foley, et al., 2018; Hedley, Uljarevi�c, Wilmot,
et al., 2018).

Many of the current sample were autistic females and
therefore at higher risk of negative mental health out-
comes associated with COVID-19. First, compared to
non-autistic females, autistic females are at increased risk
of suicide (Hirvikoski et al., 2016; Kirby et al., 2019).
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Second, greater psychological distress associated with
COVID-19 has been observed in autistic women (Bal
et al., 2021). However, the models for SBQ-R suicide risk
were similar when examining women and men separately,
although the strength of the associations between
wellbeing and depression, as well as between depression
and SBQ-R risk score, were somewhat stronger in women
than in men. Overall, our findings did not support our
hypothesis that autistic women would be more affected
by the impact of the pandemic than autistic men.

Our analysis of responses to the open-ended question
in the CIS offers a more nuanced appreciation of the
association between COVID-19 impacts and mental
health. Consistent with others (Eshraghi et al., 2020;
Oomen et al., 2021), COVID-19 had both positive and
negative impacts on participant wellbeing. It is possible
that the positive impacts of COVID-19 will have served
as a protective factor against the negative impacts. Simi-
larly, hope, which could be considered a feature of posi-
tive mental health, has been found to be protective
against psychological distress associated with COVID-19
in autistic people (Bal et al., 2021). It may also be that
circumstances brought upon by COVID-19 (e.g., reduced
social pressure) played to autistic people’s preferences or
strengths making them resilient. However, this hypothesis
is very preliminary and warrants further detailed
exploration.

Gender distribution for each category was similar to
the overall distribution (i.e., 64% women) for Mild/
Positive Impact and Moderate or Severe/Negative
Impact (i.e., 62.5%, 60.5% women, respectively) catego-
ries. A slightly higher portion of responses from women
(76.9%) than men (23.1%) were coded in the No
Change/Neutral Impact category; however, this result is
difficult to interpret given a relatively low number of
responses (n = 13) coded to this category overall. Thus,
no clear gender differences were observed for the quali-
tative results.

8.1 | Limitations

Our findings are limited by the use of a cross-sectional
survey design. Second, relative to many other countries,
the pandemic impact in Australia could be considered
mild in terms of overall death and infection rates,
which could temper the potential association between
COVID-19 and suicide risk factors thereby limiting the
generalizability of findings to countries with higher
rates of infection or more severe impacts. It is worth
noting that approximately one third of participants
(31%) were from the state of Victoria, which had in
place the longest and most restrictive stay at home
orders in Australia. Leading up to December 2020,
Victoria had been in Stage 4 lockdown (stay at home
order, restricted access to public spaces, no interaction
with people from other households, compulsory masks

both indoors and outdoors) for approximately
8 months. Other states had similar restrictions imposed
for reduced periods of time in response to widespread
or local outbreaks. Nonetheless, the nature of ‘impact’
as measured by the CIS scale emphasizes the social and
familial impact of COVID-19 (e.g., mental health treat-
ment access, social supports, stress). Thus, with regards
to potential risk factors for increased mental health dif-
ficulties (e.g., stress) (Cooke et al., 2020; Corbett
et al., 2021; Salari et al., 2020) and suicide
(e.g., reduced social support) (Holmes et al., 2020;
O’Connor et al., 2021), the potential for impact on
mental health and wellbeing in Australia was substan-
tial and borne out by research (Newby et al., 2020). We
must also acknowledge the potential for bias in our
sample, which was only advertised to autistic people
who had previously participated in one of two longitu-
dinal autism studies. Coupled with an initial response
rate of 29% from this sample, generalization of results
to the broader autistic population, as well as those with
higher needs or intellectual disability, is limited.
Although similar in age and gender distribution to the
longitudinal sample (Arnold et al., 2019), the study
sample is not reflective of the male-to-female ratio of
autism, which is about 3:1 (Loomes et al., 2017). Given
the small number of males relative to females, our
interpretation of gender results should be interpreted
cautiously. Further, many participants (97%) in the
study required follow-up due to reporting at least some
level of suicide risk,2 suggesting bias toward those with
pre-existing mental health concerns. Last, it is impor-
tant to note that the SBQ-R was not designed specifi-
cally for use with autistic people. Although a version of
this instrument has now been validated for use in autis-
tic adults (Cassidy et al., 2021), it was not available
when the present study was conceived.

9 | CONCLUSION

The COVID-19 pandemic represents a massive upheaval
of life as normal, with the potential to lead to greater
mental health challenges and increased suicide risk fac-
tors. It is important to consider potential impacts on the
most vulnerable and those known to have an existing
heightened risk for suicide. Therefore, our study aim was
to examine whether COVID-19 impact was associated
with suicide risk factors among Australian autistic adults.
While COVID-19 impact showed a small association
with increased depressive symptoms and reduced per-
sonal wellbeing, it was not directly associated with
SBQ-R suicide risk when controlling for these factors.

2Three (2.9%) participants reported no suicide risk on any measure (i.e., no
history of suicidal ideation or behavior). Following review by senior research staff
(DH, MS) following the guidelines in the risk management protocol, 87 (84.5%)
participants were assessed as having low risk of suicide and 13 (12.6%) were
assessed as being at moderate risk.
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Positive wellbeing was found to be associated with lower
SBQ-R suicide risk, even during a period of significant
stress and challenge. Further research is needed to more
directly investigate the possible protective nature of
wellbeing on suicide risk among autistic people.
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