S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Psychiatry Research 295 (2021) 113631

ELSEVIER

Contents lists available at ScienceDirect
Psychiatry Research

journal homepage: www.elsevier.com/locate/psychres

PSYCHIATRY
RESEARCH

»

Check for

Associations between periods of COVID-19 quarantine and mental health — [%&s

in Canada

Zachary Daly?, Allie Slemon ?, Chris G. Richardson ", Travis Salway ¢, Corey McAuliffe a
Anne M. Gadermann”, Kimberly C. Thomson b Saima Hirani?, Emily K. Jenkins

@ School of Nursing, University of British Columbia, Vancouver, British Columbia, Canada

Y School of Population and Public Health, University of British Columbia, Vancouver, British Columbia, Canada

¢ Faculty of Health Sciences, Simon Fraser University, Burnaby, British Columbia, Canada

ARTICLE INFO ABSTRACT

Keywords:
Quarantine
Self-isolation
Mental health

Since the onset of the COVID-19 pandemic, many jurisdictions, including Canada, have made use of public health
measures such as COVID-19 quarantine to reduce the transmission of the virus. To examine associations between
these periods of quarantine and mental health, including suicidal ideation and deliberate self-harm, we examined
data from a national survey of 3000 Canadian adults distributed between May 14-29, 2020. Notably, participants

Suicide N X N B ; N
self-harm provided the reason(s) for quarantine. When pooling all reasons for quarantine together, this experience was
COVID-19 associated with higher odds of suicidal ideation and deliberate self-harm in the two weeks preceding the survey.

These associations remained even after controlling for age, household income, having a pre-existing mental
health condition, being unemployed due to the pandemic, and living alone. However, the associations with
mental health differed across reasons for quarantine; those who were self-isolating specifically due to recent
travel were not found to have higher odds of suicidal ideation or deliberate self-harm. Our research suggests the
importance of accounting for the reason(s) for quarantine in the implementation of this critical public health
measure to reduce the mental health impacts of this experience.

Public Health

1. Introduction

As a result of the novel coronavirus (COVID-19) pandemic, an esti-
mated 91% of the world’s population lives in a country that has imposed
public health measures, including travel restrictions, to reduce the
spread of the virus (Connor, 2020). Many nations have implemented
population-wide restrictions including shelter-in-place, lockdown, and
physical distancing mandates. Further, quarantine or isolation re-
strictions have been placed on individuals who present a known risk (e.
g., potential exposure, symptoms of COVID-19). While various terms
have been used to describe quarantine and isolation measures — the
absence or presence of symptoms, respectively (Government of Canada,
2020a) - the language of “COVID-19 quarantine” will be used
throughout this paper to refer to public health orders of quarantine,
isolation, and related experiences in the COVID-19 pandemic context.

In Canada, COVID-19 quarantine mandates have been imposed in
various ways, ranging from “recommended” (voluntary and largely self-
managed) through to “mandatory” (legally enforceable) (Government of
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Canada, 2020a). Grounds for quarantine in Canada include, having a
confirmed COVID-19 infection, having symptoms in the absence of a
confirmed infection, having been exposed to others with symptoms or
confirmed illness, returning to Canada from international travel, or in
some cases, inter-provincial travel (Government of Canada, 2020a). The
duration and criteria for these quarantine orders vary by region, but
often range from 10-14 days and include directives to remain at home,
or another location such as a hotel, and to avoid contact with individuals
outside or even those within the household (British Columbia Ministry
of Health, 2020; Government of Canada, 2020b; Government of Can-
ada, 2020c; Ministere de la Santé et des Services Sociaux, 2020; Public
Health Ontario, 2020).

In the context of COVID-19, the prevalence of psychological distress,
depression, anxiety, and post-traumatic stress symptoms among the
general population has been found to be significantly higher compared
to pre-pandemic levels (Authors, 2020; McGinty et al., 2020; Salari
et al., 2020; Twenge and Joiner, 2020; Xiong et al., 2020). Moreover,
certain risk factors for adverse mental health outcomes are starting to
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emerge, including the experience of COVID-19 quarantine. Indeed,
while COVID-19 quarantine and other restrictions represent crucial
public health measures needed to control the spread of the virus,
quarantine is associated with significant mental health consequences.
For example, people who have experienced a period of COVID-19
quarantine report multiple negative psychological effects, including
fear, anger, loneliness, and despair (Gan et al., 2020; Luo et al., 2020).
Research from previous virus outbreaks has also identified significant
negative mental health effects of quarantine, including depression,
post-traumatic stress, and low self-esteem, with many of these effects
persisting beyond the initial quarantine period (Brooks et al., 2020;
Hawryluck et al., 2004; Hossain et al., 2020; Reynolds et al., 2008).
Emerging data from the COVID-19 pandemic similarly suggests that
individuals who have quarantined have even higher rates of depression,
anxiety, and post-traumatic stress than the general public (Lei et al,
2020; Tang et al., 2020). The risk for adverse mental health impacts has
been found to be greater for those who test positive for COVID-19 (Guo
et al., 2020), as well as those who report “extreme fear” of contamina-
tion and who live in “worst-hit” areas (Tang et al., 2020). Individuals
who undertake COVID-19 quarantine due to exposure have also been
found to experience stigma related to potential infection and fears of
both contracting and spreading the virus (Fawaz and Samaha, 2020).
Although fear of COVID-19 exposure and health anxiety related to
experiencing symptoms are known risk factors for poor mental health
among the general population (Forte et al., 2020; Mazza et al., 2020),
few researchers have examined the extent to which mental health con-
sequences may vary across reasons for quarantine.

In addition to widespread depression, anxiety, and other negative
mental health impacts of the pandemic, there are growing concerns
about increased suicide rates globally, particularly related to the eco-
nomic consequences of lockdown, including unemployment and un-
certain future career prospects (Kawohl and Nordt, 2020; McIntyre and
Lee, 2020). Over and above predicted increases in suicide among the
general population, periods of quarantine may be an additional risk
factor for self-harm, suicidal ideation, and death by suicide. Research
from SARS outbreaks in Taiwan and South Korea in the early 2000s
indicates that quarantine is associated with increased deaths by suicide,
which was related to fear of illness and loss of social contact and support
(Barbisch et al., 2015; Cheung et al., 2008). While research remains
limited on suicide related to COVID-19 quarantine, Xin and colleagues
(2020) identified that people who have experienced COVID-19 quar-
antine are five times as likely to have had thoughts of self-harm and/or
suicide compared to those who have not quarantined. Further, in an
analysis of media reports of COVID-19 related suicides in India, Dsouza
et al. (2020) found that multiple deaths by suicide were related to the
experience of quarantine or social pressure to quarantine.

As the pandemic continues with ongoing virus spread, a significant
number of people worldwide will continue to experience periods of
quarantine, with heightened risk for adverse mental health conse-
quences. Evidence is needed to inform responses to the mental health
impacts of quarantine, particularly in the context of the increased risk
for suicide during and after quarantine. As such, the aims of this paper
are two-fold: firstly, to examine the relationships between COVID-19
quarantine and mental health, including suicidal ideation, and self-
harm; and secondly, to explore whether mental health outcomes differ
depending on the specific reason for quarantine.

2. Methods

Data are drawn from the first wave of a multi-wave national moni-
toring study of the mental health impacts of COVID-19 among those who
live in Canada, aged 18 years and older. This study is being conducted in
partnership with the Canadian Mental Health Association (CMHA) and
the Mental Health Foundation in the United Kingdom. Survey questions
were informed by a previous multi-wave survey developed by the
Mental Health Foundation using a citizens’ jury participatory
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methodology process with people who have lived experience of a mental
health condition(s) (Kousoulis et al., 2020). Adaptations to the survey
were made to ensure questions reflected the Canadian context and data
needs. Online surveys were distributed by Maru/Matchbox, a national
polling vendor, that maintains the Maru Voice Canada panel consisting
of approximately 125,000 Canadian adults from all provinces and ter-
ritories. Measures are taken to increase recruitment of panel participants
from traditionally under-represented population sub-groups, such as
older adults and racialized populations. Trusted researchers are pro-
vided with access to this panel to facilitate participant recruitment and
sample integrity.

Members of the panel were randomly invited by Maru/Matchbox to
participate in the survey. To ensure a nationally representative sample,
Maru/Matchbox used Canadian national census informed stratifications
defined by sociodemographic characteristics (i.e., age, gender, house-
hold income and region) with adjustments for response propensity. The
survey was distributed between May 14-29, 2020. This period was
approximately one month after the initial peak of the COVID-19
pandemic in Canada and coincides with the time during which many
jurisdictions began their initial phases of “re-opening”, following
approximately two months of widespread restrictions (Vogel, 2020).
The survey was anonymous, administered online, and available in
Canada’s two official languages — English and French.

2.1. Variables of interest

While this paper uses the term ‘COVID-19 quarantine’ to reference
both quarantine and isolation measures in the context of COVID-19, the
survey itself used the term ‘self-isolation’. This term is most commonly
used in public health messaging across Canada and is widely understood
to involve any individual quarantine/isolation measure undertaken
regardless of reason, symptoms, or diagnosis. To assess COVID-19
quarantine, participants were asked whether they/their household had
‘self-isolated’ since the start of the pandemic due to any of the following
reasons, which were not mutually exclusive, presented in randomized
order along with other pandemic-related items:

“I have self-isolated with symptoms of COVID-19”

“My household has self-isolated because someone else had symptoms

of COVID-19”

e “My household has self-isolated due to contact with someone else
who had symptoms of COVID-19”

e “My household has self-isolated due to recent travel”

Demographic information, including age, household income,
ethnicity and gender identity were also collected. The primary outcomes
of interest were perceived change in mental health (since the onset of the
pandemic and related restrictions), suicidal ideation, and self-harm.
Perceived change in mental health was assessed by asking partici-
pants: “Compared to before the COVID-19 pandemic and related re-
strictions in Canada, how would you say your mental health is now?” For
this item responses were “Significantly worse now”, “Slightly worse
now”, “About the same”, “Slightly better now”, “Significantly better
now”, and “Prefer not to answer”. Response options “slightly worse
now” and “significantly worse now” were combined into our primary
outcome measure, “worse mental health.” Suicidal ideation and self-
harm were assessed by asking participants, “as a result of the COVID-
19 pandemic, in the previous two weeks” had they “Experienced sui-
cidal thoughts/feelings?” or “Deliberately hurt myself?”.

2.2. Data analysis

Descriptive, univariate, and multivariate analysis was used to
explore relationships of interest. Odds ratios were used to compare the
odds of reporting worse mental health, suicidal ideation, and self-harm
between those who did and did not report a period of COVID-19
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quarantine. Similar comparisons were made between each of the four
reasons for quarantine and those who did not quarantine. Comparisons
between proportions were done using a Chi-square test (where expected
cell count assumptions were met) and a two-sided Fisher’s Exact test
(when more than 20% of expected cell counts were less than five). Those
who selected “Prefer not to answer”, “Don’t know” or “Prefer not to say”
for perceived change in mental health, suicidal ideation, deliberate self-
harm or items related to quarantine and confounders, were excluded
from analysis to allow direct comparisons between those explicitly
endorsing or not endorsing these experiences. A p-value < 0.05 was
considered significant. Binomial logistic regression was used to control
for the impact of likely confounders/covariates on the associations be-
tween COVID-19 quarantine and mental health outcomes. These con-
founders were age, household income, living alone, being unemployed
due to the COVID-19 pandemic, and having a pre-existing mental health
condition, and were selected a priori based on previous research sug-
gesting their links to mental health and suicidality (Gili et al., 2019;
Jacob et al., 2019;Liu et al., 2020; McIntyre and Lee, 2020). Multi-
collinearity was assessed by examining tolerance/variance inflation
factor (VIF) values; all VIF values were found to be < 2.5. Data were
analyzed in IBM SPSS version 27.0.0.

2.3. Ethics

Ethical approval was provided by the University of British Columbia
Behavioural Research Ethics Board (H20-01273). Participants consented
online and were offered information about accessing mental health
supports if needed. Maru/Matchbox provided participants with a small
honorarium for completing the survey.

3. Results

In total, 3558 individuals were selected at random from the Maru
Voice Canada panel and invited by Maru/Matchbox to complete the
survey via unique email invitations, to reach 3000 total respondents
(84% invitation-to-response rate). Just over half of the respondents
(50.6%; n=1519) identified as female, 83.9% (n=2516) were living in
an urban setting, and 7.8% (n=234) reported a household income of less
than $25,000 CAD. Regarding ethnicity, 2.9% (n=87) identified as
Indigenous and 13.0% (n=389) were classified as being a visible mi-
nority. Additionally, 7.0% (n=210) identified as LGBT2Q+, 10.5%
(n=316) reported having a disability, and 18.2% (n=546) reported
having a pre-existing mental health condition. Detailed demographic
characteristics of the 3000 participants are provided in Table 1.

The following tables present characteristics of the sample related to
key survey items. Within the overall sample, 11.9% (n=357) reported
having experienced a period of COVID-19 quarantine since the start of
the pandemic, 87.3% (n=2620) reported they had not experienced
COVID-19 quarantine, and 0.8% (n=23) selected “Don’t know” or
“Prefer not to answer.” The most widely reported reason for COVID-19
quarantine was recent travel, for 7.2% (n=215) of the sample. The
reasons were not mutually exclusive; 26 individuals reported two of the
available reasons for COVID-19 quarantine, four reported three of the
reasons and two reported all four reasons. The COVID-19 quarantine
data are presented in Table 2, including the reported reasons.

The overall mental health status of the sample is presented in
Table 3. Notably, 37.4% (n=1121) of the sample reported that their
mental health was worse at the time of survey compared to before the
pandemic and related restrictions. Furthermore, 5.9% (n=176) of the
entire sample reported thoughts/feeling of suicide and 1.6% (n=48)
reported deliberate self-harm in the preceding two weeks as a result of
the COVID-19 pandemic.

Table 4 presents comparisons in mental health outcomes between
those who did and did not report having undertaken COVID-19 quar-
antine. The proportion of participants reporting worse mental health
among those who reported COVID-19 quarantine was 41.9% (n=149),
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Table 1
Socio-demographic characteristics of the sample.
% n

Province
Alberta 11.1% 333
British Columbia/territories 14.7% 440
Manitoba 3.3% 98
New Brunswick 2.4% 71
Newfoundland and Labrador 1.4% 41
Nova Scotia 3.7% 111
Ontario 38.0% 1140
Prince Edward Island 0.4% 12
Quebec 21.9% 658
Saskatchewan 3.2% 96
Age
18-34 17.8% 534
35-54 38.6% 1157
55+ 43.6% 1309
Household Income (Canadian dollars)
< $25,000 7.8% 234
$25,000 to < $50,000 16.8% 504
$50,000 to < $100,000 33.1% 992

$100,000 to $250,000 40.0% 1200

> $250,000 2.3% 70
Gender Identity

Man 48.7% 1460
Woman 50.6% 1519
Chose a different descriptor” 0.7% 21
Ethnicity

Indigenous (for example, First Nations, Inuit, Métis) 2.9% 87
Visible minority” 13.0% 389
Identifies as LGBT2Q+

Yes 7.0% 210
No 91.5% 2746
Unsure 0.9% 28
Prefers not to answer 0.5% 15
Self-reports as having a disability

Yes 10.5% 316
No 88.6% 2657
Prefer not to answer 0.9% 27
Self-reports as having a pre-existing mental health condition

Yes 18.2% 546
No 80.8% 2423
Prefer not to answer 1.0% 31
Urban vs rural geography

Urban 83.9% 2516
Rural 16.1% 484
Unemployed (due to COVID-19)

Yes 9.5% 284
No 90.4% 2712
Prefer not to answer 0.1% 4
Living alone

Yes 20.5% 615
No 79.3% 2378
Prefer not to answer 0.2% 7

 Includes Transgender woman/trans woman, Transgender man/trans man,
Non-binary, Two-Spirit, Not listed and Prefer not to answer

b Visible minority category was constructed by the research team based on
participants’ self-reported ethnicity (e.g. South Asian, Middle Eastern, African).

Table 2
COVID-19 quarantine characteristics of the sample.

Reported quarantine status % n

Did not quarantine 87.3% 2620

Quarantined (any reason)” 11.9% 357

“I have self-isolated with symptoms of COVID-19” 3.1% 93

“My household has self-isolated because someone else had 1.6% 47
symptoms of COVID-19”

“My household has self-isolated due to contact with someone else ~ 1.4% 43
who had symptoms of COVID-19”

“My household has self-isolated due to recent travel” 7.2% 215

Prefer not to say/Don’t know 0.8% 23

@ Reasons for COVID-19 quarantine were not mutually exclusive, and partic-
ipants could select multiple
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Table 3
Overall mental health characteristic of the sample.

Mental health outcome % n

Change in mental health since the start of the pandemic and

related restrictions
Worse now 37.4% 1121
Significantly worse now 6.5% 195
Slightly worse now 30.9% 926
About the same 54.5% 1635

Better now 8.0% 239
Significantly better now 5.8% 175
Slightly better now 2.1% 64
Prefer not to answer 0.2% 5

Experienced suicidal thoughts/feelings as a result of the COVID-19
pandemic in the previous two weeks

Yes 5.9% 176
No 93.1% 2792
Prefer not to say 1.1% 32

Deliberately hurt myself as a result of the COVID-19 pandemic in
the previous two weeks

Yes 1.6% 48
No 97.9% 2936
Prefer not to say 0.5% 16

compared to 36.9% (n=966) among those who did not; this difference
was not statistically significant at p = 0.071. However, there was a
statistically significant difference in the proportion of individuals
reporting “significantly worse” mental health at the time of the survey
between those who did COVID-19 quarantine (10.4%; n=37) and those
who did not quarantine (5.9%; n=155). Of note, those who COVID-19
quarantined for any reason were more likely to report experiencing
suicidal ideation (11.1%; n=39) and deliberate self-harm (3.7%; n=13)
within the two weeks prior to completing the survey compared to those
who did not COVID-19 quarantine (5.1%; n=133 and 1.3%; n=34,
respectively).

Those who reported COVID-19 quarantine due to recent travel were
found to have the same odds of worse mental health, suicidal ideation,
and deliberate self-harm compared to those who did not COVID-19
quarantine; this contrasts with those who quarantined with symptoms
of COVID-19. Furthermore, in light of the comparatively lower rates of
worsened mental health among those reporting COVID-19 quarantine in
the context of recent travel, an analysis was run comparing the preva-
lence of worse mental health among those who did and did not quar-
antine, while, excluding those who quarantined because of recent travel.
Exclusion of this group resulted in a statistically significant difference in
the prevalence of worse mental health among those who experienced a
period of quarantine (51.1%; n=72) and those who did not (35.9%;
n=966), p = 0.001.

Finally, logistic regression was used to adjust for potential con-
founding by a priori specified variables: age, household income over
$25,000 per year, self-reported pre-existing mental health condition,
unemployment due to COVID-19, and living alone. This resulted in 15
discrete models. Results from this analysis are presented in Tables 5-7
with statistically significant odds ratios shown in bold text. Table 5
shows the models related to the outcome “worse mental health since the
start of the pandemic”. As can be seen, after controlling for covariates,
only one of the COVID-19 quarantine reasons remained statistically
significant. Across all reasons, having a pre-existing mental health
condition was associated with increased odds of reporting worsening
mental health.

Table 6 shows the models related to suicidal ideation in the previous
two weeks as a result of the COVID-19 pandemic. COVID-19 quarantine
for any reason was associated with an increase in the odds of suicidal
ideation, along with COVID-19 quarantine due to experiencing symp-
toms of COVID-19 or due to contact with someone with symptoms of
COVID-19. Having a pre-existing mental health condition as well as
living alone were associated with increased odds of suicidal ideation.
When modelling specific reasons for COVID-19 quarantine, a household
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Table 4
Comparison of mental health characteristics between those who did and did not
COVID-19 quarantine.

Mental health outcome % n Odds 95%
Ratio® Confidence
Interval

Worse mental health compared
to before the pandemic
Did not quarantine

36.9% 966 — —

Quarantined (any reason)”® 41.9% 149 1.23 0.98-1.54
“I have self-isolated with 53.8% 50 1.99 1.31-3.01
symptoms of COVID-19” *
“My household has self-isolated 57.4% 27 2.31 1.29-4.12
because someone else had *
symptoms of COVID-19”
“My household has self-isolated 48.8% 20 1.63 0.88-3.02
due to contact with someone else
who had symptoms of COVID-
197
“My household has self-isolated 35.8% 77 0.95 0.71-1.27
due to recent travel”
Suicidal ideation in the past 2
weeks
Did not quarantine 5.1% 133 — —
Quarantined (any reason) 11.1% 39 2.31 1.59-3.36
“I have self-isolated with 22.0% 20 5.22 3.08-8.83
symptoms of COVID-19” *
“My household has self-isolated 13.3% 6 2.85 1.19-6.85
because someone else had #F
symptoms of COVID-19”
“My household has self-isolated 27.5% 11 7.03 3.44-14.37
due to contact with someone else ~ *
who had symptoms of COVID-
19”7
“My household has self-isolated 5.1% 11 1.00 0.53-1.88
due to recent travel”
Deliberate self-harm in the past
2 weeks
Did not quarantine 1.3% 34 — —
Quarantined (any reason) 3.7%* 13 2.89 1.51-5.53
“I have self-isolated with 8.7% 8 7.22 3.24-16.10
symptoms of COVID-19” +F
“My household has self-isolated 4.4% 2 3.52 0.82-15.14
because someone else had
symptoms of COVID-19”
“My household has self-isolated 7.3% 3 5.98 1.76-20.32
due to contact with someone else ~ *F
who had symptoms of COVID-
197
“My household has self-isolated 0.9% 2 0.71 0.17-2.98

due to recent travel”

a0dds ratios always compared against those who did not COVID-19 self-isolate
for any reason and are bolded when significant (p < 0.05)

bReasons for quarantine were not mutually exclusive

*Difference in proportions, compared to those who did not COVID-19 quaran-
tine for any reason, significant (p < 0.05) using a Chi-Square test

*F: Difference in proportions, compared to those who did not COVID-19 quar-
antine for any reason, significant (p < 0.05) using two-sided Fisher’s Exact test

income greater than $25,000 per year was also associated with lower
odds of suicidal ideation.

Finally, Table 7 shows the models related to the outcome of delib-
erate self-harm in the previous two weeks as a result of the COVID-19
pandemic. While COVID-19 quarantine for all reasons aggregated was
associated with increased odds of deliberate self-harm, reporting
COVID-19 quarantine due to recent travel was not. Furthermore, having
a pre-existing mental health condition(s) was associated with increased
odds of deliberate self-harm across all reasons for COVID-19 quarantine.
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Table 5
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Logistic regression of the association between COVID-19 quarantine and worse mental health since the start of the pandemic and related restrictions, after controlling
for potential covariates.

Covariates

Reported reason for COVID-19 quarantine

Reason for COVID-
19 quarantine

Household income
($25k+ CAD)

Age (years)

Pre-existing
mental health
condition

Unemployed due
to COVID-19

Living alone

OR
(95%
CD

p

OR
(95%
CD

p

OR
(95%
CcDh

p

OR
(95%
CcD

p

OR
(95%
CcD

p

OR
(95%
CcD

p

Model 1la:
Quarantined for
any reason

1.23 (0.97-1.55)

0.082
1.03 (0.77-1.40)

0.830
0.99 (0.98-0.99)

<0.001
2.59 (2.13-3.15)

<0.001
1.23 (0.95-1.60)

0.118
1.07 (0.88-1.30)

0.509

Model 1b: “I have self-
isolated with
symptoms of COVID-
19”

1.48 (0.96-2.30)

0.076
1.00 (0.74-1.36)

0.990
0.98 (0.98-0.99)

<0.001
2.53 (2.06-3.10)

<0.001
1.24 (0.94-1.64)

0.124
1.07 (0.88-1.31)

0.520

Model 1c: “My household has
self-isolated because someone
else had symptoms of COVID-
197

2.02 (1.10-3.69)

0.023
1.00 (0.73-1.37)

0.989
0.98 (0.98-0.99)

<0.001
2.62 (2.13-3.23)

<0.001
1.16 (0.88-1.54)

0.289
1.04 (0.85-1.28)

0.703

Model 1d: “My household has self-

isolated due to contact with

someone else who had symptoms

of COVID-19”
1.41 (0.75-2.68)

0.286
1.00 (0.73-1.36)

0.979
0.98 (0.98-0.99)

<0.001
2.60 (2.11-3.20)

<0.001
1.20 (0.91-1.59)

0.197
1.05 (0.85-1.29)

0.653

Model 1e: “My
household has self-
isolated due to recent
travel”

1.11 (0.82-1.50)

0.509
1.00 (0.73-1.36)

0.998
0.99 (0.98-0.99)

<0.001
2.65 (2.16-3.26)

<0.001
1.20 (0.91-1.58)

0.192
1.04 (0.85-1.27)

0.709

Odds Ratios (OR) that are statistically significant at p < 0.05 are bolded

Table 6

Logistic regression of the association between COVID-19 quarantine and suicidal thoughts/feelings as a result of the COVID-19 pandemic in the previous two weeks,
after controlling for potential covariates.

Covariates Reported reason for COVID-19 quarantine
Model 2a: Model 2b: “I have self- ~ Model 2c: “My household has Model 2d: “My household has self- ~ Model 2e: “My
Quarantined for isolated with self-isolated because someone isolated due to contact with household has self-
any reason symptoms of COVID- else had symptoms of COVID- someone else who had symptoms isolated due to recent
19” 19” of COVID-19” travel”
Reason for COVID- ~ OR 2.47 (1.65-3.71) 3.04 (1.71-5.44) 2.40 (0.92-6.26) 7.91 (3.56-17.61) 1.58 (0.81-3.07)
19 quarantine (95%
CD
p <0.001 <0.001 0.075 <0.001 0.180
Household income  OR 0.63 (0.40-1.01) 0.56 (0.35-0.90) 0.54 (0.33-0.89) 0.54 (0.33-0.89) 0.53 (0.32-0.86)
($25k+ CAD) (95%
Cn
p 0.057 0.017 0.015 0.015 0.010
Age (years) OR 0.97 (0.96-0.98) 0.98 (0.97-0.990 0.98 (0.97-0.99) 0.98 (0.97-0.99) 0.98 (0.96-0.99)
(95%
Cn
p <0.001 0.002 0.001 0.002 <0.001
Pre-existing OR 4.90 (3.51-6.85) 5.10 (3.57-7.28) 5.28 (3.65-7.63) 5.20 (3.60-7.50) 5.35 (3.72-7.70)
mental health (95%
condition CID)
P <0.001 <0.001 <0.001 <0.001 <0.001
Unemployed due OR 1.45 (0.91-2.31) 1.54 (0.94-2.52) 1.38 (0.82-2.34) 1.39 (0.82-2.34) 1.43 (0.85-2.40)
to COVID-19 (95%
CcD
P 0.116 0.090 0.230 0.222 0.179
Living alone OR 1.91 (1.32-2.77) 1.79 (1.21-2.64) 1.91 (1.28-2.85) 1.94 (1.30-2.88) 1.91 (1.29-2.85)
(95%
Ccn
P 0.001 0.003 0.002 0.001 <0.001

Odds Ratios (OR) that are statistically significant at p < 0.05 are bolded

4. Discussion

4.1. Key Findings

This paper presents results from a national survey of adults living in

Canada (n=3000) on the impacts of COVID-19 quarantine on mental
health, suicidal ideation, and deliberate self-harm. Our findings identify
that those who have undertaken COVID-19 quarantine as a result of the
pandemic are more likely than those who have not to experience suicidal

ideation and deliberate self-harm, even after controlling for potential
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Table 7
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Logistic regression of the association between COVID-19 quarantine and deliberate self-harm as a result of the COVID-19 pandemic in the previous two weeks, after

controlling for potential covariates.

Covariates Reported reason for COVID-19 quarantine
Model 3a: Model 3b: “I have self-  Model 3c: “My household has Model 3d: “My household has self-  Model 3e: “My
Quarantined for isolated with self-isolated because someone isolated due to contact with household has self-
any reason symptoms of COVID- else had symptoms of COVID- someone else who had symptoms isolated due to recent
197 19”7 of COVID-19” travel”

Reason for COVID-  OR 2.90 (1.49-5.65) 4.65 (1.99-10.89)

19 quarantine (95%
CDh
P 0.002 <0.001 0.175
Household income  OR 2.22 (0.66-7.58) 2.18 (0.63-7.56)
($25k+ CAD) (95%
CID)
P 0.199 0.219 0.289
Age (years) OR 0.94 (0.92-0.96) 0.95 (0.93-0.97)
(95%
CcDh
P <0.001 <0.001
Pre-existing OR 2.59 (1.41-4.78) 2.83 (1.47-5.43)
mental health (95%
condition CDh
P 0.002 0.002 0.001
Unemployed due OR 0.74 (0.28-1.96) 0.80 (0.29-2.18)
to COVID-19 (95%
CDh
P 0.546 0.664 0.425
Living alone OR 1.60 (0.80-3.20) 1.39 (0.67-2.90)
(95%
CDh
P 0.181 0.378 0.587

2.82 (0.63-12.66)

2.21 (0.51-9.61)

0.95 (0.93-0.98)

<0.001

3.13 (1.57-6.25)

0.61 (0.18-2.07)

1.25 (0.55-2.84)

4.41 (1.25-15.59) 0.94 (0.22-4.00)

0.021 0.930
2.14 (0.50-9.27) 2.18 (0.50-9.43)

0.308 0.298
0.95 (0.93-0.98) 0.95 (0.93-0.98)

<0.001
2.68 (1.35-5.34)

<0.001
3.14 (1.57-6.27)

0.005 0.001
0.62 (0.18-2.08) 0.67 (0.20-2.26)

0.437 0.522
1.21 (0.54-2.71) 1.27 (0.56-2.87)

0.652 0.565

Odds Ratios (OR) that are statistically significant at p < 0.05 are bolded

covariates (i.e., age, pre-existing mental health condition, living alone,
unemployed due to COVID-19, or household income over $25,000).
These data contribute to existing research from previous virus outbreaks
and emerging data from the COVID-19 pandemic, which has illuminated
the significant impact of quarantine on mental health. In the present
pandemic, modelling studies demonstrate that COVID-19 quarantine in
high-transmission areas and following exposure or travel is a crucial
public health measure, averting 44-81% of cases and 31-63% of deaths
in a virus outbreak or pandemic context (Nussbaumer-Streit et al.,
2020). Yet, despite the importance of this approach to reducing virus
transmission, individuals who COVID-19 quarantine are at higher risk
for depression, anxiety, post-traumatic stress, and suicidal ideation, and
experience high levels of fear, worry, and despair (Gan et al., 2020; Luo
et al., 2020; Xin et al., 2020). Further, quarantine in the context of
COVID-19 can potentially contribute to income and/or job loss, sepa-
ration from social supports, food insecurity, and fears of contracting and
spreading illness, all compounding mental health impacts during and
beyond the quarantine period (Chan et al., 2006; Fawaz and Samaha,
2020; Nicola et al., 2020). However, even in light of the known mental
health consequences of COVID-19 quarantine, limited research has
examined its relationship to suicidal ideation and self-harm. This paper
contributes evidence that supports the recognition of quarantine as a
risk factor for suicidal thoughts and deliberate self-harm.

Further, to our knowledge, this paper is among the first to examine
mental health outcomes for individuals who have experienced a COVID-
19 quarantine period, while differentiating between reasons for quar-
antine, including recent travel. Our findings illustrate that there are
important distinctions to be made based on the reason for quarantine, as
these reasons are not uniformly associated with adverse mental health
outcomes. While overlapping odds ratios preclude comparison between
reasons for quarantine, findings from this analysis demonstrate that
individuals who have quarantined due to COVID-19 symptoms or con-
tact with someone with symptoms are more likely to have worse mental
health outcomes, specifically suicidal thoughts and self-harm behav-
iours. However, those who have quarantined due to recent travel are no
more likely than those who have not quarantined to report worse mental

health, suicidal ideation, or self-harm. This may be explained in that this
group may have more access to financial and other resources and may
not have reason to believe that they have been exposed to the virus,
which could increase experiences of challenging emotions, such as fear.
Indeed, existing literature supports that fear of COVID-19 exposure is
associated with both negative mental health consequences (Tang et al.,
2020) and suicide (Dsouza et al., 2020), and may contribute to adverse
mental health outcomes, as seen in the subsample of our study partici-
pants who quarantined due to exposure and/or symptoms. Additionally,
individuals who quarantine after travel may experience an increased
ability to anticipate and prepare logistically and emotionally for the
quarantine period. These data illustrate the importance of nuanced ex-
plorations into the mental health consequences of COVID-19, including
across reasons for COVID-19 quarantine. This is particularly critical
given that some research has failed to identify mental health impacts
when simply aggregating data across quarantine reasons (Zhu et al.,
2020).

4.2. Policy and public health implications

Data from our study suggest an association between COVID-19
quarantine and suicide and self-harm, particularly for those who self-
isolate due to experiencing symptoms or potential exposure. It is
important to note that while those who have experienced a period of
COVID-19 quarantine following recent travel did not have higher odds
of suicidal ideation compared to those who did not COVID-19 quaran-
tine (5.1% for both groups), the rates of suicidal ideation still appear to
be elevated over pre-pandemic levels when the past year prevalence of
suicidal thoughts was 2.5% among Canadians aged 15 and older (Sta-
tistics Canada, 2019).

Globally, researchers and public health officials have expressed great
concern about the likelihood of increased suicides related to the
pandemic (Moser et al., 2020; Sher, 2020). In the Canadian context,
McIntyre and Lee (2020) predict an excess of 2000 suicides in
2020-2021 as a result of increased unemployment due to COVID-19
alone. Public health measures must be responsive to the risks for
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mental health deterioration, including increased rates of suicidal idea-
tion and self-harm among those who COVID-19 quarantine and develop
appropriate supports to mitigate potential harms. For example, there
have been calls for strengthening virtual mental health resources and
providing mental telehealth services to those in quarantine in response
to the significant mental health burden of the pandemic (Holmes et al.,
20205 S. Liu et al., 2020; Zhou et al., 2020). In light of our findings, we
suggest that these supports be offered proactively — rather than passively
or reactively — and should not necessitate individuals in crisis to mobi-
lize and reach out themselves for supports, such as with suicide crisis
lines. As such, referrals to mental health resources and supports should
be built into surveillance measures, including the initial COVID-19
quarantine instructions. During COVID-19 quarantine, follow-up
phone calls or visits from public health professionals should include
appropriate mental health checks, as opposed to being used solely to
monitor adherence to isolation. Further, based on a review of quarantine
during previous virus outbreaks, Brooks et al. (2020) suggest providing
households with basic supplies, such as food and medications, and
ensuring that individuals have mechanisms to contact public health
professionals should questions or concerns arise, as ways to mitigate
mental health impacts of quarantine. An example of this can be seen in
Chicago, Illinois, where contact tracers with Howard Brown Health
respond to questions about COVID-19 while also providing food de-
liveries, and in some cases cash aid, to reduce the barriers that some
individuals (particularly those with low incomes or experiencing other
structural vulnerabilities) face in following public health orders
(Schneider and Pollack, 2020). Appropriate mental health supports for
those in COVID-19 quarantine may further serve to support compliance
with quarantine orders, as the literature has suggested that cooperation
is variable (Bodas & Peleg, 2020). This may have significant public
health implications for virus transmission; however, further research is
needed to assess the potential impacts of adverse mental health out-
comes on quarantine compliance.

In addition to supports provided during the COVID-19 quarantine
period itself, it is also important to build responsive programming that
addresses mental health consequences that may persist beyond the
quarantine period (Brooks et al., 2020; Jeong et al., 2016). This could
involve clinician’s “flagging” those who have experienced a period of
COVID-19 quarantine and conducting further assessment and follow up.
Furthermore, the impacts of quarantine, as well as the other challenges
to population mental health related to the pandemic, will necessitate an
expansion and adaptation of accessible mental health systems and ser-
vices (Moreno et al., 2020). This need for services growth comes against
a wider backdrop of pre-pandemic calls to expand and strengthen
mental health systems both in Canada (Urbanoski et al., 2017) and
globally (Jack et al., 2014; Patel et al., 2018) due to the rising prevalence
of adverse mental health outcomes at the population level (Lang et al.,
2018; Rehm and Shield, 2019).

4.3. Study limitations and future research priorities

While this paper presents data from a large and robust sample of
adults living in Canada, there are limitations to consider. Firstly, this
study examined self-reported reasons for COVID-19 quarantine,
including experiencing symptoms and recent exposure to someone with
symptoms. As testing becomes increasingly available, further research
may benefit from examining the differential impacts of quarantine in the
context of a positive COVID-19 diagnosis or exposure to someone
confirmed positive, compared to those who suspect they have or may
become infected.

Future research would also benefit from examining additional po-
tential confounders, such as specific occupations that may have higher
risks of exposure. Survey measures captured self-harm and suicidal
ideation in the previous two weeks, while quarantine was evaluated
from the beginning of the pandemic. Findings thus do not necessarily
reflect self-harm or suicidal ideation exclusively during the COVID-19
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quarantine period but may also reflect those experiencing lasting
mental health impacts sometime after having ended COVID-19 quar-
antine. Likewise, participants were specifically asked about suicidal
ideation and self-harm attributed to the COVID-19 pandemic. While we
consider this a strength of the present analysis, as it focuses on the im-
pacts of the pandemic itself, it is possible that it results in an underes-
timate of the overall prevalence of these phenomena in the sample.
Further research can additionally guide public health responses by
examining population sub-groups who may be at higher risk for suicidal
ideation or self-harm related to COVID-19 quarantine, and how partic-
ular aspects of COVID-19 quarantine such as loneliness, fear, or financial
worries may contribute to greater risks for poor mental health. Future
research would benefit from analysis examining the impacts of repeated
periods of quarantine as well as the impact of the number of days spent
quarantining.

Additionally, while the recruitment and sampling strategy used by
Maru/Matchbox contributed to a study sample that was nationally
representative of the Canadian population by age, gender, region, and
income, there are limitations in the representativeness across other
variables. In particular, the sample was not representative of the ethnic
origins of the Canadian population, and some groups were underrep-
resented in our sample, including Indigenous peoples (Statistics Canada,
2018). Further, while attempts were made to mitigate technology bar-
riers, the online survey format may have led to underrepresentation of
individuals with limited access to technology. Future research may
benefit from adopting additional measures to sample among these
populations, particularly given the disproportionate mental health im-
pacts of the COVID-19 pandemic on individuals who experience struc-
tural vulnerability ([Authors, 2020]).

5. Conclusions

In summary, this paper confirms previous findings that individuals
who experience a period of COVID-19 quarantine are at increased risk
for adverse mental health impacts, including suicidal ideation,
compared to those who have not. Further, in this paper, we present
novel findings about increases in deliberate self-harm among those who
COVID-19 quarantine. Critically, however, those who have COVID-19
quarantined are not a homogenous group: the reason for COVID-19
quarantine is associated with the prevalence of worsening mental
health, suicidal ideation, and deliberate self-harm. In particular, those
who have undertaken COVID-19 quarantine due to recent travel do not
appear more likely to have experienced self-reported worsening mental
health, suicidal ideation, or self-harm than those who have not COVID-
19 quarantined. Given the importance of COVID-19 quarantine as a
public health tool, these data point to an immediate need for an
evidence-based public health response to mitigate the risks for mental
health deterioration, including suicidality, among those who undertake
COVID-19 quarantine.

Funding sources

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Author’s contributions

EJ, CM, and AG co-led the conceptualization of the study. EJ directed
the project administration and contributed to analysis and writing —
original draft. ZD led the analysis and writing — original draft. AS
contributed to writing — original draft. CR and TS contributed to analysis
and writing — original draft. CM and AG further contributed to writing of
this manuscript — review and editing. SH and KT contributed to the
writing of this manuscript - review and editing.



Z. Daly et al.
Declaration of Competing Interest

CR reports receiving personal fees from the University of British
Columbia during the conduct of this study. All other authors report no
competing interests. The CMHA funded Maru/Matchbox data collection.
CMHA had no further role in data collection, analysis, or interpretation
related to this manuscript.

Acknowledgments

We are thankful for the support and partnership we received from the
Canadian Mental Health Association and the Mental Health Foundation
to mobilize this project. We are grateful to CMHA for funding the na-
tional polling vendor, Maru/Matchbox. Special thanks to Jonathan
Morris, Margaret Eaton, Katherine Janson and Andrew Galley (CMHA)
for facilitating study communications and government relations
outreach and to Jacqueline Campbell, Neesha Mathew and Stacey Kinley
(Maru/Matchbox) for supporting survey deployment and data prepa-
ration. EJ and AG both hold Scholar Awards from the Michael Smith
Foundation for Health Research, which supported their time contribu-
tions to the study.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.psychres.2020.113631.

References

Barbisch, D., Koenig, K.L., Shih, F.Y., 2015. Is there a case for quarantine? Perspectives
from SARS to Ebola. Disaster Medicine and Public Health Preparedness 9 (5),
547-553.

Bodas, M., Peleg, K., 2020. Self-isolation compliance in the COVID-19 era influenced by
compensation: Findings from a recent study in Israel. Health Affairs 39 (6), 936-941.

British Columbia Ministry of Health, 2020. How to isolate for those who have COVID-19
or respiratory symptoms. http://www.bccde.ca/Health-Info-Site/Documents/Self-is
olation.pdf (accessed 25 September, 2020).

Brooks, S.K., Webster, R.K., Smith, L.E., Woodland, L., Wessely, S., Greenberg, N.,
Rubin, G.J., 2020. The psychological impact of quarantine and how to reduce it:
Rapid review of the evidence. The Lancet 395 (10227), 912-920. https://doi.
0rg/10.1016/50140-6736(20)30460-8.

Chan, S.M.S., Chiu, F.K.H., Lam, C.W.L., Leung, P.Y.V., Conwell, Y., 2006. Elderly suicide
and the 2003 SARS epidemic in Hong Kong. International Journal of Geriatric
Psychiatry: A journal of the psychiatry of late life and allied sciences 21 (2),
113-118.

Cheung, Y.T., Chau, P.H., Yip, P.S., 2008. A revisit on older adults suicides and Severe
Acute Respiratory Syndrome (SARS) epidemic in Hong Kong. International Journal
of Geriatric Psychiatry: A journal of the psychiatry of late life and allied sciences 23
(12), 1231-1238.

Connor, P., 2020. More than nine-in-ten people worldwide live in countries with travel
restrictions amid COVID-19. PEW Research Center. https://www.pewresearch.org/
fact-tank/2020,/04/01/more-than-nine-in-ten-people-worldwide-live-in-countries-
with-travel-restrictions-amid-covid-19/ (accessed 25 September 2020).

Dsouza, D.D., Quadros, S., Hyderabadwala, Z.J., Mamun, M.A., 2020. Aggregated
COVID-19 suicide incidences in India: Fear of COVID-19 infection is the prominent
causative factor. Psychiatry Research 290, 113145. https://doi.org/10.1016/j.psych
res.2020.113145.

Fawaz, M., Samaha, A., 2020. The psychosocial effects of being quarantined following
exposure to COVID-19: A qualitative study of Lebanese health care workers.
International Journal of Social Psychiatry 66 (6), 560-565. https://doi.org/10.11
77/0020764020932202.

Forte, G., Faviere, F., Tambellie, R., Casagrande, M., 2020. The enemy which sealed the
world: Effects of COVID-19 diffusion on the psychological state of the Italian
population. Journal of Clinical Medicine 9 (6), 1802. https://doi.org/10.3390/j
cm9061802.

Gan, Y., Ma, J., Wu, J., Chen, Y., Zhu, H., Hall, B.J., 2020. Immediate and delayed
psychological effects of province-wide lockdown and personal quarantine during the
COVID-19 outbreak in China. Psychological Medicine. 1-12. https://doi.org/10.101
7/50033291720003116.

Gili, M., Castellvi, P., Vives, M., de la Torre-Luque, A., Almenara, J., Blasco, M.J.,
Cebria, A.L, Gabilondo, A., Pérez-Ara, M.A., Miranda-Mendizabal, A., Lagares, C.,
2019. Mental disorders as risk factors for suicidal behavior in young people: A meta-
analysis and systematic review of longitudinal studies. Journal of affective disorders
245, 152-162.

Government of Canada, 2020a. Coronavirus disease (COVID-19): Prevention and risks.
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavir
us-infection/prevention-risks.html (accessed 23 November, 2020).

Psychiatry Research 295 (2021) 113631

Government of Canada, 2020b. Coronavirus disease (COVID-19): Travel restrictions,
exemptions and advice. https://www.canada.ca/en/public-health/services/disease
s/2019-novel-coronavirus-infection/latest-travel-health-advice.html (accessed 25
September, 2020).

Government of Canada, 2020c. How to isolate at home when you may have COVID-19.
https://www.canada.ca/en/public-health/services/publications/diseases-conditio
ns/covid-19-how-to-isolate-at-home.html (accessed 25 September, 2020).

Guo, Y., Cheng, C., Zeng, Y., Li, Y., Zhu, M., Yang, W., Xu, H,, Li, X., Leng, J., Monroe-
Wise, A., Wu, S, 2020. Mental health disorders and associated risk factors in
quarantined adults during the COVID-19 outbreak in China: A cross-sectional study.
Journal of Medical Internet Research 22 (8), e20328. https://doi.org/10.2196,/2032
8.

Hawryluck, L., Gold, W.L., Robinson, S., Pogorski, S., Galea, S., Styra, R., 2004. SARS
control and psychological effects of quarantine, Toronto, Canada. Emerging
infectious diseases 10 (7), 1206.

Holmes, E.A., O’Connor, R.C., Perry, V.H., Tracey, 1., Wessely, S., Arseneault, L.,
Ballard, C., Christensen, H., Silver, R.C., Everall, L., Ford, T., 2020. Multidisciplinary
research priorities for the COVID-19 pandemic: A call for action for mental health
science. Lancet Psychiatry 7, 547-560.

Hossain, M.M., Sultana, A., Purohit, N., 2020. Mental health outcomes of quarantine and
isolation for infection prevention: A systematic umbrella review of the global
evidence. Epidemiology and Health 42, e2020038. https://doi.org/10.4178/epih.
€2020038.

Jack, H., Stein, A., Newton, C.R., Hofman, K.J., 2014. Expanding access to mental health
care: a missing ingredient. The Lancet Global Health 2 (4), e183-e184.

Jacob, L., Haro, J.M., Koyanagi, A., 2019. Relationship between living alone and
common mental disorders in the 1993, 2000 and 2007 National Psychiatric
Morbidity Surveys. PloS one 14 (5), e0215182.

Jeong, H., Yim, H.W., Song, Y.J., Ki, M., Min, J.A., Cho, J., Chae, J.H., 2016. Mental
health status of people isolated due to Middle East Respiratory Syndrome.
Epidemiology and health 38, e2016048.

Kawohl, W., Nordt, C., 2020. COVID-19, unemployment, and suicide. Lancet Psychiatry 7
(5), 389-390. https://doi.org/10.1016/52215-0366(20)30141-3.

Kousoulis, A., McDaid, S., Crepaz-Keay, D., Solomon, S., Lombardo, C., Yap, J., Weeks, L.,
O’Sullivan, C., Baird, R., Grange, R., Giugliano, T., Thorpe, L., Knifton, L.,
Rowland, M., van Bortel, T., John, A., Lee, S., Morton, A., Davidson, G., 2020. The
COVID-19 Pandemic, Financial Inequality and Mental Health. Mental Health
Foundation, UK. https://www.mentalhealth.org.uk/sites/default/files/MHF-covid-1
9-inequality-mental-health-briefing.pdf. accessed 25 September, 2020.

Lang, J.J., Alam, S., Cahill, L.E., Drucker, A.M., Gotay, C., Kayibanda, J.F., Kozloff, N.,
Mate, K.K., Patten, S.B., Orpana, H.M., 2018. Global Burden of Disease Study trends
for Canada from 1990 to 2016. CMAJ 190 (44), E1296-E1304.

Lei, L., Huang, X., Zhang, S., Yang, J., Yang, L., Xu, M., 2020. Comparison of prevalence
and associated factors of anxiety and depression among people affected by versus
people unaffected by quarantine during the COVID-19 epidemic in Southwestern
China. Medical Science Monitor 26, €924609. https://doi.org/10.12659/MSM
.924609.

Liu, C.H., Zhang, E., Wong, G.T.F., Hyun, S., 2020. Factors associated with depression,
anxiety, and PTSD symptomatology during the COVID-19 pandemic: Clinical
implications for US young adult mental health. Psychiatry Research 290, 113172.
https://doi.org/10.1016/j.psychres.2020.113172.

Liu, S., Yang, L., Zhang, C., Xiang, Y.-T., Liu, Z., Hu, S., Zhang, B., 2020. Online mental
health services in China during the COVID-19 outbreak. Lancet Psychiatry 7 (4),
E17-E18. https://doi.org/10.1016/52215-0366(20)30077-8.

Luo, X., Estill, J., Wang, Q., Lv, M., Liu, Y., Liu, E., Chen, Y., 2020. The psychological
impact of quarantine on coronavirus disease 2019 (COVID-19). Psychiatry Research
291, 113193.

Mazza, C., Ricci, E., Biondi, S., Colasanti, M., Ferracuti, S., Napoli, C., Roma, P., 2020.
A nationwide survey of psychological distress among Italian people during the
COVID-19 pandemic: Immediate psychological responses and associated factors.
International Journal of Environmental Research and Public Health 17 (9), 3165.
https://doi.org/10.3390/ijerph17093165.

McGinty, E.E., Presskreischer, R., Han, H., 2020. Psychological distress and loneliness
reported by US adults in 2018 and April 2020. JAMA 324 (1), 93-94. https://doi.
org/10.1001/jama.2020.9740.

Meclntyre, R.S., Lee, Y., 2020. Projected increases in suicide in Canada as a consequence
of COVID-19. Psychiatry research 290, 113104.

Moser, D.A., Glaus, J., Frangou, S., Schechter, D.S., 2020. Years of life lost due to the
psychosocial consequences of COVID-19 mitigation strategies based on Swiss data.
European Psychiatry 63 (1), e58. https://doi.org/10.1192/j.eurpsy.2020.56.

Nicola, M., Alsafi, Z., Sohrabi, C., Kerwan, A., Al-Jabir, A., Iosifidis, C., Agha, M.,
Agha, R., 2020. The socio-economic implications of the coronavirus pandemic
(COVID-19): A review. International Journal of Surgery 78, 185-193. https://doi.
org/10.1016/j.ijsu.2020.04.018.

Nussbaumer-Streit, B., Mayr, V., Dobrescu, A.L.,, Chapman, A., Persad, E., Klerings, I.,
Wagner, G., Siebert, U., Ledinger, D., Zachariah, C., Gartlehner, G., 2020.
Quarantine alone or in combination with other public health measures to control
COVID-19: A rapid review. Cochrane Database of Systematic Reviews 9, CD013574.
https://doi.org/10.1002/14651858.CD013574.

Ministere de la Santé et des Services Sociaux, 2020. Public Health Recommendations
Instructions for People with COVID-19 in Home Isolation. https://cdn-contenu.que
bec.ca/cdn-contenu/sante/documents/Problemes_de_sante/covid-19/20-210-17W
A_consignes-personne-atteinte-isolement-maison_anglais.pdf?1586885716 (accessed
25 September, 2020).

Moreno, C., Wykes, T., Galderisi, S., Nordentoft, M., Crossley, N., Jones, N., Cannon, M.,
Correll, C.U., Byrne, L., Carr, S., Chen, E.Y., 2020. How mental health care should


https://doi.org/10.1016/j.psychres.2020.113631
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0001
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0001
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0001
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0002
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0002
http://www.bccdc.ca/Health-Info-Site/Documents/Self-isolation.pdf
http://www.bccdc.ca/Health-Info-Site/Documents/Self-isolation.pdf
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0006
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0006
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0006
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0006
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0007
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0007
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0007
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0007
https://www.pewresearch.org/fact-tank/2020/04/01/more-than-nine-in-ten-people-worldwide-live-in-countries-with-travel-restrictions-amid-covid-19/
https://www.pewresearch.org/fact-tank/2020/04/01/more-than-nine-in-ten-people-worldwide-live-in-countries-with-travel-restrictions-amid-covid-19/
https://www.pewresearch.org/fact-tank/2020/04/01/more-than-nine-in-ten-people-worldwide-live-in-countries-with-travel-restrictions-amid-covid-19/
https://doi.org/10.1016/j.psychres.2020.113145
https://doi.org/10.1016/j.psychres.2020.113145
https://doi.org/10.1177/0020764020932202
https://doi.org/10.1177/0020764020932202
https://doi.org/10.3390/jcm9061802
https://doi.org/10.3390/jcm9061802
https://doi.org/10.1017/S0033291720003116
https://doi.org/10.1017/S0033291720003116
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0013
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0013
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0013
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0013
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0013
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/prevention-risks.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/prevention-risks.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/latest-travel-health-advice.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/latest-travel-health-advice.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/covid-19-how-to-isolate-at-home.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/covid-19-how-to-isolate-at-home.html
https://doi.org/10.2196/20328
https://doi.org/10.2196/20328
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0018
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0018
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0018
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0019
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0019
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0019
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0019
https://doi.org/10.4178/epih.e2020038
https://doi.org/10.4178/epih.e2020038
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0021
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0021
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0022
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0022
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0022
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0023
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0023
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0023
https://doi.org/10.1016/S2215-0366(20)30141-3
https://www.mentalhealth.org.uk/sites/default/files/MHF-covid-19-inequality-mental-health-briefing.pdf
https://www.mentalhealth.org.uk/sites/default/files/MHF-covid-19-inequality-mental-health-briefing.pdf
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0026
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0026
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0026
https://doi.org/10.12659/MSM.924609
https://doi.org/10.12659/MSM.924609
https://doi.org/10.1016/j.psychres.2020.113172
https://doi.org/10.1016/S2215-0366(20)30077-8
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0030
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0030
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0030
https://doi.org/10.3390/ijerph17093165
https://doi.org/10.1001/jama.2020.9740
https://doi.org/10.1001/jama.2020.9740
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0034
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0034
https://doi.org/10.1192/j.eurpsy.2020.56
https://doi.org/10.1016/j.ijsu.2020.04.018
https://doi.org/10.1016/j.ijsu.2020.04.018
https://doi.org/10.1002/14651858.CD013574
https://cdn-contenu.quebec.ca/cdn-contenu/sante/documents/Problemes_de_sante/covid-19/20-210-17WA_consignes-personne-atteinte-isolement-maison_anglais.pdf?1586885716
https://cdn-contenu.quebec.ca/cdn-contenu/sante/documents/Problemes_de_sante/covid-19/20-210-17WA_consignes-personne-atteinte-isolement-maison_anglais.pdf?1586885716
https://cdn-contenu.quebec.ca/cdn-contenu/sante/documents/Problemes_de_sante/covid-19/20-210-17WA_consignes-personne-atteinte-isolement-maison_anglais.pdf?1586885716
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0040
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0040

Z. Daly et al.

change as a consequence of the COVID-19 pandemic. The Lancet Psychiatry 7,
813-824.

Patel, V., Saxena, S., Lund, C., Thornicroft, G., Baingana, F., Bolton, P., Chisholm, D.,
Collins, P.Y., Cooper, J.L., Eaton, J., Herrman, H., 2018. The Lancet Commission on
global mental health and sustainable development. The Lancet 392 (10157),
1553-1598.

Public Health Ontario, 2020. Coronavirus Disease 2019 (COVID-19) How to Self-Isolate.
https://www.publichealthontario.ca/-/media/documents/ncov/factsheet-covid-
19-how-to-self-isolate.pdf?la=en (accessed 25 September, 2020).

Rehm, J., Shield, K.D., 2019. Global burden of disease and the impact of mental and
addictive disorders. Current psychiatry reports 21 (2), 10.

Reynolds, D.L., Garay, J.R., Deamond, S.L., Moran, M.K., Gold, W., Styra, R., 2008.
Understanding, compliance and psychological impact of the SARS quarantine
experience. Epidemiology & Infection 136 (7), 997-1007.

Salari, N., Hosseinian-Far, A., Jalali, R., Vaisi-Raygani, A., Rasoulpoor, S.,
Mohammadi, M., Rasoulpoor, S., Khaledi-Paveh, B., 2020. Prevalence of stress,
anxiety, depression among the general population during the COVID-19 pandemic: A
systematic review and meta-analysis. Globalization and health 16 (1), 1-11. htt
ps://doi.org/10.1186/512992-020-00589-w.

Schneider, JA., Pollack, HA., 2020. Flipping the Script for Coronavirus Disease 2019
Contact Tracing. JAMA Health Forum 1 (9) €201129-e201129. https://doi.org/10.1
001/jamahealthforum.2020.1129.

Sher, L., 2020. The impact of the COVID-19 pandemic on suicide rates. QJM: An
International Journal of Medicine 113 (10), 707-712. https://doi.org/10.1093/qjme
d/hcaa202.

Statistics Canada, 2019. Suicide in Canada: Key statistics (infographic). https://www.ca
nada.ca/en/public-health/services/publications/healthy-living/suicide-canada-ke
y-statistics-infographic.html (accessed 22 November, 2020).

Psychiatry Research 295 (2021) 113631

Tang, W., Hu, T., Hu, B., Jin, C., Wang, G., Xie, C., Chen, S., Xu, J., 2020. Prevalence and
correlates of PTSD and depressive symptoms one month after the outbreak of the
COVID-19 epidemic in a sample of home-quarantined Chinese university students.
Journal of Affective Disorders 274, 1-7. https://doi.org/10.1016/j.jad.2020.05.009.

Twenge, J.M., Joiner, T.E., 2020. U.S. Census Bureau-assessed prevalence of anxiety and
depressive symptoms in 2019 and during the 2020 COVID-19 pandemic. Depression
& Anxiety 1-3. https://doi.org/10.1002/da.23077.

Urbanoski, K., Inglis, D., Veldhuizen, S., 2017. Service use and unmet needs for substance
use and mental disorders in Canada. The Canadian Journal of Psychiatry 62 (8),
551-559.

Vogel, L., 2020. COVID-19: A timeline of Canada’s first-wave response. CMAJ News. htt
ps://cmajnews.com/2020/06/12/coronavirus-1095847/ accessed 25 September,
2020.

Xin, M., Luo, S., She, R., Yu, Y., Li, L., Wang, S., Ma, L., Tao, F., Zhang, J., Zhao, J., Li, L.,
2020. Negative cognitive and psychological correlates of mandatory quarantine
during the initial COVID-19 outbreak in China. American Psychologist 75 (5), 607.

Xiong, J., Lipsitz, O., Nasri, F., Lui, L.M.W., Gill, H., Phan, L., et al., 2020. . Impact of
COVID-19 pandemic on mental health in the general population: a systematic
review. Journal of Affective Disorders 277, 55-64. https://doi.org/10.1016/j.jad.20
20.08.001.

Zhou, X., Snoswell, C.L., Harding, L.E., Bambling, M., Edirippulige, S., Bai, X., Smith, A.
C., 2020. The role of telehealth in reducing the mental health burden from COVID-
19. Telemedicine and e-Health 26 (4). https://doi.org/10.1089/tmj.2020.0068.

Zhu, S., Wu, Y., Zhu, C.Y., Hong, W.C., Yu, Z.X., Chen, Z.K., Chen, Z.L., Jiang, D.G.,
Wang, Y.G., 2020. The immediate mental health impacts of the COVID-19 pandemic
among people with or without quarantine managements. Brain, behavior, and
immunity. 87, 56-58. https://doi.org/10.1016/j.bbi.2020.04.045.


http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0040
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0040
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0041
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0041
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0041
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0041
https://www.publichealthontario.ca/-/media/documents/ncov/factsheet-covid-19-how-to-self-isolate.pdf?la=en
https://www.publichealthontario.ca/-/media/documents/ncov/factsheet-covid-19-how-to-self-isolate.pdf?la=en
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0043
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0043
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0044
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0044
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0044
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1001/jamahealthforum.2020.1129
https://doi.org/10.1001/jamahealthforum.2020.1129
https://doi.org/10.1093/qjmed/hcaa202
https://doi.org/10.1093/qjmed/hcaa202
https://www.canada.ca/en/public-health/services/publications/healthy-living/suicide-canada-key-statistics-infographic.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/suicide-canada-key-statistics-infographic.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/suicide-canada-key-statistics-infographic.html
https://doi.org/10.1016/j.jad.2020.05.009
https://doi.org/10.1002/da.23077
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0051
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0051
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0051
https://cmajnews.com/2020/06/12/coronavirus-1095847/
https://cmajnews.com/2020/06/12/coronavirus-1095847/
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0054
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0054
http://refhub.elsevier.com/S0165-1781(20)33292-3/sbref0054
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1089/tmj.2020.0068
https://doi.org/10.1016/j.bbi.2020.04.045

