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ARTICLE INFO ABSTRACT

Keywords: Objective: The direct and indirect mental health impacts of the COVID-19 pandemic are considerable. However, it
Su%c%de o is unclear how suicidal ideation was affected in communities during the acute lockdown phase of the pandemic,
(S:g:;&;ﬂlgiea“on and over the longer-term. This study provides longitudinal data on the prevalence of, and risk factors for, suicidal

ideation in the Australian national population, during the pandemic.

Method: The Australian National COVID-19 Mental Health and Risk Communication Survey assessed a nationally
representative sample of Australian adults (N = 1296) fortnightly for 12 weeks from late-March to June 2020 (7
waves), and again in March 2021 (wave 8). Cox proportional hazards models examined demographic and
pandemic-related risk factors for suicidal ideation over time.

Results: Prevalence of suicidal ideation was high but steady at ~18% across the acute lockdown phase of the
pandemic, and 16.2% in March 2021. People who had direct experience with COVID-19 (tested, diagnosed, or
contact with someone who was diagnosed) had increased risk for suicidal ideation. Higher pandemic-related
work and social impairment, recent adversity, loneliness, and being younger were also associated with
increased risk of suicidal ideation over time.

Conclusion: Both the direct and indirect impacts of COVID-19 were associated with increased risk for suicidal
ideation over time, although prevalence did not vary over time. The high prevalence of suicidal ideation in our
sample flags a critical need for accessible mental health support, and findings provide insights into the factors
placing people at risk during the pandemic.

Social support

The effects of the COVID-19 pandemic on population mental health
may be considerable. While there are concerns that direct contact with
the virus may have physiological impacts that influence mental health
(Orsini et al., 2020), it is likely that much of the mental health impact
will arise from indirect effects such as lockdown, quarantine, economic
changes, job losses and social changes related to the necessary public
health responses to the pandemic (Dawel et al., 2020; Fancourt et al.,
2021; Reger et al., 2020). There has also been concern that these impacts
will lead to increases in suicidal behavior (Gunnell et al., 2020; McIn-
tyre and Lee, 2020), although predictions of large-scale increases of 30%
or more by 2021 (Atkinson et al., 2020; McIntyre and Lee, 2020) have
not been supported by recent data (Leske et al., 2021; Pirkis et al., 2021).
Such alarmist projections and speculation may be unhelpful, and have

been criticised (Appleby, 2021) for being publicly disseminated in a way
that is inconsistent with media guidelines to decrease suicide contagion
effects (Niederkrotenthaler et al., 2020). The most consistent trend in
suicide deaths has been stability or decreases across many nations
(Appleby, 2021; John et al., 2020; Leske et al., 2021), although a modest
increase in suicide deaths has been recorded in Japan (Tanaka and
Okamoto, 2021).

Limited data has identified the effect of the pandemic on suicidal
ideation. Although most people with suicidal thinking do not engage in
suicidal behavior, suicidal ideation remains a strong risk factor for sui-
cide (Baca-Garcia et al., 2011) and confers considerable burden on the
population (van Spijker et al., 2011). Social isolation is known to be
strongly associated with increased risk for suicidal thinking (Ma et al.,
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2016). The social disruptions associated with the COVID-19 pandemic
may have led to increased perceived isolation for some people, although
most studies have found stable levels of loneliness (Groarke et al., 2021;
Luchetti et al., 2020; Varga et al., 2021). Financial distress, debt and
unemployment are also robust risk factors for suicidal ideation (Elbogen
et al., 2020; Gunnell et al., 2009; Meltzer et al., 2011), in addition to
being common triggers for suicidal behavior (Coope et al., 2015). In-
creases in financial distress may have increased sharply in vulnerable
communities during the pandemic. Similarly, relationship problems and
domestic violence are strongly associated with suicidal thoughts and
behaviors (Kazan et al., 2016; Scourfield and Evans, 2015), and may
have increased in tandem with social and financial changes related to
the pandemic (Morgan and Boxall, 2020). Changes in these multiple
factors may consequently have directly influenced the risk of suicidal
ideation in the community. It is also acknowledged that for many peo-
ple, there were positive aspects to the pandemic, with reports of people
taking more time to connect with their communities, friends and fam-
ilies (Williams et al., 2021).

Many studies to assess the impact of the pandemic on mental health
were rapidly developed and implemented in early 2020. However, few
of these studies were longitudinal or started sufficiently early to capture
the initial effects of the implementation of public health restrictions in
the community. Furthermore, few studies recruited population samples
that were representative on the basis of key demographics, such as age,
gender and location, with many studies relying on convenience samples
that do not provide meaningful prevalence estimates. A UK longitudinal
study using a representative sample found that suicidal ideation
increased from 8.2% to 9.8% over the first six weeks of lockdown in
March to May 2020, although depression symptoms and loneliness did
not change significantly (O’Connor et al., 2020). A similar prevalence in
suicidal ideation was observed in a US representative sample in June
2020 (10.7%), although no longitudinal data were collected (Czeisler
et al.,, 2020). Other than these studies, limited population data has
quantified the effects of COVID-19 on suicidal thinking. Furthermore, no
studies have assessed long-term effects of the pandemic on suicidal
ideation, nor assessed the impact of psychosocial aspects of the
pandemic, such as financial or social change on suicidal ideation.

The aims of this study were: (1) to assess the prevalence of suicidal
ideation in a representative population-based sample in the first 12
weeks of the COVID-19 pandemic in Australia, (2) to assess the persis-
tence of suicidal ideation using long-term follow-up data, and, (3) to
assess relationships between indirect effects of the pandemic (financial,
social, employment) on suicidal ideation, while accounting for de-
mographic factors.

1. Method
1.1. Participants and procedure

We launched a longitudinal survey in March 2020, when major re-
strictions began in Australia, with data collected every 2 weeks until
mid-June 2020. This study was designed to be broadly representative of
the Australian population; thus, recruitment was conducted using quota
sampling across categories of age group, gender, and geographic loca-
tion (Australian State/Territory). The inclusion criteria were that par-
ticipants 1) must be living in Australia at the time of the survey, and 2)
were able to respond to an online English language survey. Informed
consent was obtained by participants reading an information sheet
explaining the study, indicating that they understood this information,
and clicking ‘yes’ to agree to start the survey. Any potential participants
who did not agree (i.e., clicked ‘no’) were taken to a thank you page. The
full study protocol is available here: https://psychology.anu.edu.au/fi
les/COVID_MHBRCS_protocol.pdf

Our target was to retain a final sample of N=600 at Wave 7, assuming
50% attrition over the course of the study. This number of participants
was chosen to allow examination of small effects within subgroups (e.g.,
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80% power to find an effect of d=0.33 between uneven subgroups of
ratio 1:4) and allow for identification of up to distinct trajectories of
mental health, accounting for attrition over time.We report data from
the full study, which comprised eight waves of data. The first seven
waves were collected every 2 weeks over a 12-week period from Wave 1
(survey launched 28 March, 2020). Long-term follow up data (12
months) were collected at Wave 8 (1-15 March 2021). Sample sizes at
each wave were as follows: Wave 1=1296 (649 Females, 645 males, 2
missing gender), Wave 2=969, Wave 3=952, Wave 4=910, Wave
5=874, Wave 6=820, Wave 7=762, and finally Wave 8=519. The
ethical aspects of the study were approved by The Australian National
University Human Research Ethics Committee (protocol 2020/152).
Written informed consent was obtained from all participants.

1.2. Measures

Suicidal ideation. The suicidal ideation item from the Patient Health
Questionnaire-9 (PHQ-9; Spitzer et al., 1999) was used in the current
study to assess presence of suicidal ideation: “Over the last 2 weeks, how
often have you been bothered by the following problems? - Thoughts
that you would be better off dead or of hurting yourself in some way”.
Participants who responded “not at all” to the item were classified as
having no suicidal ideation, while any other response (“Several days”,
“More than half the days”, “Nearly every day”) was classified as having
suicidal ideation present.

Loneliness. The 6-item De Jong Gierveld Loneliness Scale (Gierveld
and Van Tilburg, 2006) was used to measure loneliness over the previ-
ous two weeks. Responses were recorded on a 5-point scale (No!, No,
More or Less, Yes, Yes!) and summed after reverse-coding of selected
items. Higher scores indicated greater feelings of loneliness, with total
scale scores ranging from 6 to 30. The internal consistency of the scale
was adequate (@=0.72).

COVID-related impairment. The extent to which work and social ac-
tivities were impaired by COVID-19 was assessed using the Work and
Social Adjustment Scale (WSAS; Mundt et al., 2002). Participants were
asked to rate the level of impairment COVID-19 had caused for five work
and social domains (ability to work, home management, social leisure
activities, private leisure activities, and ability to form and maintain
close relationships) on an 8-point scale ranging from 1 (Not at all
impaired) to 8 (Very severely impaired). Total scores on this scale
ranged from 6 to 30, with higher scores indicative of greater work and
social impairment as a result of COVID-19 and adequate internal con-
sistency («=0.73).

COVID impacts. Three separate measures were used to examine the
direct impacts of COVID on the sample at baseline (Dawel et al., 2020).
Exposure to the COVID-19 virus was assessed through a series of yes/no
items that enquired whether the respondent or a family member had
been diagnosed with COVID-19, were awaiting results of a COVID-19
test or had been in direct contact with someone diagnosed with
COVID-19. Participants who endorsed any of these items were classified
as having exposure to COVID-19. The impact of COVID-19 on financial
distress was assessed with the item ‘Over the past 2 weeks, to what
extent have you experienced financial distress related to COVID-19?".
Participants responded to this item on a 6-point scale ranging from 1
(not at all) to 6 (extremely), with responses of ‘Quite a lot’ (score of 4) or
greater classified as in financial distress. The impact of COVID-19 on
employment was also evaluated and was determined as having an
impact if the respondent reported either losing their job due to
COVID-19, being forced to reduce their hours, or forced to take leave.

Socio-demographic variables. A range of socio-demographic variables
were also measured to characterise the sample and to control for these
factors in the models. These variables included participant age, gender,
education (years), history of mental illness (none, past diagnosis, current
diagnosis), having a partner (yes/no), living alone (yes/no) and impact
of major adversities in the past year (“somewhat”, “a lot” or “extremely”
vs. “not at all” or “a little”).
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1.3. Analysis

Sample characteristics were compared on the basis of the identified
independent variables, with differences between subgroups assessed
using 4 tests for categorical variables or t-tests for continuous variables.
Changes in the prevalence of suicidal ideation between waves of the
study were evaluated using McNemar's test in the full sample. A single
Cox proportion hazards regression was used to simultaneously assess the
independent effects of the identified risk factors on the hazard of suicidal
ideation over the first three months of the study. Time to first report of
suicidal ideation was the outcome variable, measured in days from the
baseline assessment, and participants who reported no suicidal ideation
were censored at the date of the final assessment that they completed.
Nine (1%) participants were excluded from the model due to missing
values on independent variables. To assess whether factors associated
with incident suicidal ideation were consistent with those associated
with prevalence of suicidal ideation, the model was re-estimated
excluding participants who initially reported suicidal ideation at Wave
1 and excluding participants with missing data across Waves 2-7
(N=895). All analyses were conducted in SPSS v25 (IBM Corp, Chi-
cago IL, USA).

2. Results
2.1. Sample characteristics

Tables 1 (categorical variables) and 2 (continuous variables) present

Table 1
Characteristics of the sample, with prevalence of Wave 1 suicidal ideation-
—Categorical variables.

n % Wave 1 SI (%)
Total 1296 100.0% 17.1%
Gender
Female 649 50.1% 14.8%*
Male 645 49.8% 19.4%
History of mental illness
None reported 740 57.1% 9.7%"**
Past diagnosis 246 19.0% 17.5%
Current diagnosis 310 23.9% 34.5%
COVID impacted employment
Yes 304 23.5% 24.7%***
No 992 76.5% 14.8%
COVID-related financial distress
Yes 421 32.5% 29.7%***
No 875 67.5% 11.1%
Direct COVID impact
Yes 36 2.8% 31.3%"*
No 1260 97.2% 16.7%
Have a partner
Yes 853 65.8% 15.7%
No 443 34.2% 19.9%
Live alone
Yes 157 12.1% 14.6%
No 1139 87.9% 17.5%
State/Territory of residence
ACT 37 2.9% 10.8%
NSW 409 31.6% 17.2%
NT 12 0.9% 8.3%
Qld 249 19.2% 19.3%
SA 96 7.4% 18.8%
Tas 36 2.8% 8.3%
Vic 313 24.2% 18.5%
WA 144 11.1% 13.9%

Notes: COVID: coronavirus disease-2019; SI: suicidal ideation; ACT: Australian
Capital Territory; NSW: New South Wales; NT: Northern Territory; QLD:
Queensland; SA: South Australia; Tas: Tasmania; Vic: Victoria; WA: Western
Australia; Wave 1 prevalence comparisons based on y? statistics, with

" p<.05,

- p<.01,

" p<.001
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Table 2
Characteristics of the sample based on Wave 1 suicidal ideation—Continuous
variables.

Total sample Wave 1 SI Wave 1 SI absent
(n=1296) present (n=1074)
(n=222)
M SD M SD M SD
Age in years 46.0 17.3 395 157 47.4  17.3%**
Years of education 146 1.8 145 1.7 14.6
COVID-related impairment  20.6 9.3 255 10.3 19.5
Loneliness 156 4.3 19.2 4.0 14.9

Notes: COVID: coronavirus disease-2019; SI: suicidal ideation; Wave 1 compar-
isons for SI present vs. absent based on independent t-tests, with * p<.05, **
p<.01, *** p<.001

participant characteristics, with comparisons based on presence or
absence of suicidal ideation at Wave 1. By design, the sample was
representative of the Australian population on the basis of age group
(median adult age: 44 years in population vs 45 years in this sample) and
gender (female: 50.7% in population vs 50.1% in this sample), as well as
state of residence (Dawel et al., 2020). Initial prevalence of suicidal
ideation was significantly elevated in participants who were male,
younger, or reported a history of mental illness diagnosis. In relation to
COVID-19 related impacts and outcomes, participants reporting higher
levels of loneliness, work and social impairment due to COVID, direct
COVID-19 impacts, and COVID effects on employment and financial
distress were significantly more likely to report suicidal ideation at
Wave 1. No differences were evident between participants reporting the
presence or absence of suicidal ideation in terms of having a partner,
living situation, location of residence or years of education. Only a few
factors were associated with attrition from the study (Supplementary
Table 1), including female gender, younger age, and reporting
COVID-19 impacts on employment, finances or work/social impairment.
However, presence of suicidal ideation or mental illness at Wave 1 and
other sociodemographic factors including living situation, education
and location had no relationship with survey completion.

2.2. Prevalence of suicidal ideation

Of the 1296 participants in the study, 395 (30.5%) reported suicidal
ideation at one or more time points in the first 12 weeks, including 115
(8.9%) who reported suicidal ideation at every assessment that they
completed. Among participants who reported no ideation at Wave 1
(n=1073), 173 (16.1%) reported suicidal ideation at one or more oc-
casions in the subsequent 12 weeks. The Kaplan-Meier curves in Fig. 1
show the proportion of the sample without suicidal ideation over time,
both for the whole sample and categorised by age group. While fewer
than 15% of participants aged 55 years and older reported suicidal
ideation at any time point, young adults had much higher prevalence,
with approximately 60% of 18-34 year olds reporting suicidal thoughts.

At Wave 1 (28-31 Mar 2020), 17.1% of participants (222/1295) re-
ported suicidal ideation. Although the prevalence increased marginally
at Wave 2 in mid-April (19.0%, 184/969) and Wave 3 in late-April
(19.6% 186/950), wave-on-wave changes were not significant based
on McNemar’s test (p>0.09 for all comparisons). The change between
the highest prevalence (Wave 3) and lowest prevalence (Wave 1) was
also not significant (Z=-1.85, p=.064). Prevalence of suicidal ideation in
subsequent waves remained steady at approximately 18% through until
Wave 7 (20-25 June).

2.3. Long-term suicidal ideation

At the long-term follow-up (March 2021), prevalence of suicidal
ideation was 16.2% (84/519), which was not significantly different from
any of the earlier waves. There were 13 (2.5%, N=519) participants who
reported suicidal ideation at the long-term follow-up who had not
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Fig. 1. Kaplan-Meier curves of the proportion of the sample reporting suicidal ideation in the first 12 weeks of the COVID-19 pandemic, for the complete sample

(N=1296) and by age group.

Note: crosses (+) indicate censored observations, shading indicates 95% confidence interval for total sample.

previously reported suicidal ideation.

2.4. Factors associated with suicidal ideation

To account for emergence of suicidal ideation over time, a fully-
adjusted Cox proportional hazards regression was conducted to
examine baseline factors associated with suicidal ideation in the first 12
weeks of the study (Table 3). Current diagnosis of mental illness was
associated with double the risk of suicidal ideation, while past diagnosis
was associated with a 38% increase in risk. COVID-related financial
distress and having a direct COVID impact were also associated with a
47% and 62% increased risk of suicidal ideation respectively. The risk of
suicidal ideation was also 65% higher in participants reporting a recent
adversity. Females had a 36% lower risk of suicidal ideation than males,
and the risk of suicidal ideation decreased with older age by 2.5% per
year. One unit increases in loneliness or work and social impairment due
to COVID-19 were also associated with a 16% and 2.2% increase in
suicidal ideation risk respectively. There was no association between
suicidal ideation and years of education, COVID impacts on employ-
ment, having a partner or living alone at baseline.

To assess factors associated with incident suicidal ideation, the
model was re-estimated, excluding participants who initially reported
suicidal ideation at Wave 1 (n=222), missing outcome data (n=171) or
missing data for independent variables (n=8). This model (n=895,
Supplementary Table 2) compared participants with no suicidal ideation
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Table 3
Cox proportional hazards regression of time to report suicidal ideation
(N=1287).

Variable Hazard ratio 95% CI

Age in years 0.976 0.969, 0.984
Female vs male 0.638 0.519, 0.785
Years of education 1.013 0.954, 1.076
History of mental illness

No history (reference) - -

Past diagnosis 1.383 1.046, 1.829
Current diagnosis 2.027 1.596, 2.574
COVID impacted employment 0.923 0.725, 1.175
COVID-related financial distress 1.466 1.170, 1.836
Direct COVID impact 1.616 1.028, 2.539
Have a partner 0.999 0.795, 1.255
Live alone 0.870 0.609, 1.242
COVID impairment (WSAS) 1.022 1.010, 1.036
Loneliness 1.160 1.131, 1.190
Recent adversity 1.651 1.328, 2.054

Notes: COVID: coronavirus disease-2019; WSAS: Work and Social Adjustment
Scale; bold values represent p<0.05

to those who first reported suicidal ideation at one or more of the follow-
up assessments. The outcome of the model was broadly consistent with
the original analysis with three exceptions: gender (y?=2.47, p=0.12),
past mental health diagnosis (y?=0.47, p=0.49) and COVID-related
financial distress (y°=3.65, p=0.06) were not significantly associated



P.J. Batterham et al.

with incident suicidal ideation.
3. Discussion

This study found that the prevalence of suicidal ideation did not
significantly increase or decrease during the COVID-19 pandemic in a
representative Australian population sample. The prevalence of suicidal
ideation was higher than in other population-based studies in the United
States and United Kingdom during the same period (Czeisler et al., 2020;
O’Connor et al., 2020). This difference might reflect the question used to
assess suicidal ideation, which also included self-harm ideation. In
addition, although the sample was representative of the basis of age,
gender and location, it is possible that selection biases were present on
the basis of interest in mental health. We made efforts to emphasise the
general health focus of the survey, yet participants may have been aware
of the considerable mental health focus, based on the questions. Alter-
natively, it may be the case that the prevalence of suicidal ideation may
be higher in Australia compared to other nations, as suggested in pre-
vious research (Mortier et al., 2018).

There were a number of psychosocial and demographic factors
associated with suicidal ideation. Financial, social and work impairment
related to COVID-19 were robustly associated with increased suicidal
ideation, as was direct exposure to COVID-19. Although this study was
longitudinal, it could still be the case that people who were vulnerable to
suicidal ideation were also more vulnerable to financial, social, work
and health challenges, rather than these factors having a causal rela-
tionship. Evidence was also seen for established risk factors of loneliness
(Ma et al., 2016; McClelland et al., 2020), life adversities (Liu and
Miller, 2014) and existing mental health conditions (Batterham et al.,
2018; Nock et al., 2010) having a considerable influence on suicidal
ideation. These relationships suggest that the people in the community
with existing vulnerabilities such as social isolation, life adversities,
mental ill health or financial hardship might be at particular risk for
suicidal ideation during a pandemic. While variation in ideation over
time was not observed, it may be the case that subgroups of the popu-
lation experience magnified risk over time in response to major societal
stressors such as a pandemic and the necessary public health response.
Younger people were more likely to report suicidal ideation, consistent
with previous research (Fairweather et al., 2007). Interestingly in the
multivariate model, males were more likely to report suicidal ideation
than females, which is inconsistent with previous population data
(Johnston et al., 2009) and with trends seen for depression and anxiety
during the COVID-19 pandemic (Dawel et al., 2020). However, the
difference was non-significant when examining new onset of suicidal
ideation.

The findings of this study are somewhat divergent to previous
research. Unlike the UK longitudinal study (O’Connor et al., 2020), we
found no evidence for an increase in suicidal ideation in the first several
weeks of the pandemic in Australia. The UK has had more than 50 times
as many COVID-19 cases and deaths per capita, and greater societal
disruption compared to Australia, with multiple periods of extended
lockdowns. Australia has been fortunate to be spared the high incidence
and death rate of COVID-19 infections seen in many other nations. There
was a large COVID-19 outbreak in the State of Victoria from June to
October 2020, with up to 7000 simultaneous active cases and strict
lockdowns, which was not directly captured in these data. While the
impacts of the pandemic on suicidal ideation appear to be modest in
Australia, the picture may be different in countries with high incidence
and greater societal disruption. Changes in suicidal ideation may also be
discrepant from variation in suicide attempts and deaths. Previous
studies on the effects of SARS suggest that suicide deaths were modestly
elevated over several years particularly among older adults following
that pandemic in 2003 (Cheung et al., 2008). However, the current
findings appear to suggest that the lack of increase in suicide deaths may
also be reflected in relatively stable levels of suicidal ideation, which
contradicts predictive modelling from early in the pandemic (Atkinson
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et al., 2020; Mclntyre and Lee, 2020). There also appeared to be less
change in suicidal ideation than in depression and anxiety symptoms
during this period (Batterham et al., In press).

This is one of the first longitudinal studies to assess long-term effects
of the COVID-19 pandemic on suicidal thoughts in the population.
However, the findings should be interpreted in light of the limitations of
the study. First, we used a single-item measure of suicidal ideation that
also incorporates self-harm ideation. While these two outcomes are
closely connected, there may have been a proportion of participants who
endorsed the item who had passive suicidal thinking or a desire to harm
themselves without dying. While a more detailed measure of suicidal
thinking was not feasible in the context of an anonymized online survey,
further research to assess the effects of the pandemic on suicidal
thoughts and behaviors would benefit from the use of an established
scale (Batterham et al., 2015). Second, while the sample was initially
established to be representative on the basis of age group, gender and
location, as noted above, it is possible that selection biases were present
on the basis of interest in mental health or differential attrition. We also
found that females, younger adults and those most impacted by the
pandemic were less likely to complete later surveys. Third, while the
study began early in the pandemic at the start of restrictions in Australia,
the first assessment was not a true baseline as participants were already
experiencing or anticipating the impacts of the pandemic. Relatedly, the
assessment of incident suicidal ideation did not account for suicidal
ideation in the period before the baseline assessment. The episodic na-
ture of suicidal ideation and imprecise recall of past suicidal experience
(Klimes-Dougan et al., 2007) are limitations inherent to much suicide
prevention research. Fourth, there are a number of other factors that
may influence suicidal ideation that were not included in the present
models.

It is critical to monitor mental health outcomes and suicidality dur-
ing large scale crises such as pandemics. Consistent with emerging data
on suicide deaths, we found no changes in suicidal ideation during and
one year following the early phase of the COVID-19 pandemic in
Australia. However, our data showed that robust predictors of suicidal
ideation remained salient during the pandemic, highlighting the
ongoing need to support those in the community with vulnerabilities
that are known to increase suicide risk. As parts of the world continue to
be disproportionately impacted by the COVID-19 pandemic, there is a
need for further studies to examine cross-national and cross-cultural
variability in the prevalence and correlates of suicidal ideation associ-
ated with the pandemic. Relatedly, there is also a need for ongoing and
long-term monitoring of suicidal ideation in the population, as disrup-
tions related to the pandemic may continue to impact mental health
after the most acute phases of the pandemic are over.
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