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Abstract 

Background

The COVID-19 outbreak presented significant psychological challenges, placing indi-

viduals with pre-existing psychiatric conditions at disproportionate risk. Identifying the 

pandemic-related factors driving mental health outcomes in this population is essen-

tial to inform targeted interventions during future public health crises.

Objectives

To examine associations between COVID-19-related stressors and psychological 

symptom severity among Canadian adults with pre-existing mental health conditions 

during the first two years of the pandemic.

Methods

This cross-sectional study administered a web-based survey to outpatients accessing 

specialist psychiatric services in Toronto, Canada, between May 2020 and March 

2022, aligning with the first five COVID-19 infection “waves” in the region. A series of 

linear regression models assessed associations between pandemic-related factors 

(COVID-19 fears, FCV-19S; consumed pandemic-related media; coping responses, 

Brief-COPE) and symptoms of anxiety (GAD-7) or depression (PHQ-9).

Results

362 participants completed the self-report survey (70% female, mean age 

33.8 ± 11.7). Anxiety (60.2%) and depression (59.1%) were the most frequently 

reported pre-existing psychiatric conditions. Depressive and anxious symptoms met 
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thresholds for “moderate” severity during all five pandemic waves. Greater fear of 

COVID-19 was associated with increased symptoms of depression (β = 0.12, 95% CI: 

0.01, 0.22) and anxiety (β = 0.25, 95% CI: 0.16, 0.35). Avoidant and emotion-oriented 

coping predicted increased psychological symptoms (p < .001), while problem- 

focused coping was associated with lower depression scores (β = −0.15, 95% CI: 

−0.28, −0.02). Frequency of pandemic-related media consumption showed no signifi-

cant association with any psychological symptoms (p > .05).

Conclusions

Canadians with pre-existing mental health conditions experienced persistently 

elevated psychological symptoms throughout the first two years of the COVID-19 

pandemic. COVID-related fear and maladaptive coping emerged as key drivers of 

symptom severity, while problem-focused coping showed a protective effect, suggest-

ing modifiable treatment targets. Findings underscore the importance of interventions 

targeting fear attenuation and adaptive coping to protect psychiatric patients during a 

prolonged public health crisis. Future research should extend investigations globally 

to determine the broader mental health impact of pandemic stressors in patient popu-

lations. Ultimately, findings support the integration of sustained psychological support 

within emergency response protocols to mitigate the psychological burden of future 

pandemics and health crises.

Introduction

The SARS-CoV-2 (COVID-19) outbreak was declared a global pandemic by the 
World Health Organization (WHO) on March 11, 2020 [1] and is now recognized as 
the worst public health crisis of the 21st century [2,3]. COVID-19 infections varied 
from asymptomatic to fatal, with some patients developing severe systemic illnesses 
such as acute respiratory distress syndrome (ARDS) or acute respiratory failure 
[4]. As of March 2025, COVID-19 has resulted in an estimated seven million deaths 
worldwide [5]. The unprecedented scale and transmissibility of the coronavirus 
quickly overwhelmed healthcare systems [3,6], and most governments responded 
with strict infection control measures including lockdowns, travel restrictions, and 
quarantine or social distancing policies [7,8]. While preventative measures were 
largely successful in slowing disease spread [3,7,9], they did little to address the 
concurrent mental health crisis that persists to date.

The psychological impact of the pandemic has been well-documented in the 
general population, with community samples showing increases in depression, 
stress, fear, anger, and related psychopathology [10–14]. However, COVID-19 
posed an even greater threat to people with pre-existing mental health conditions. 
Virus containment measures are inherently isolating, potentially exacerbating feel-
ings of depression, loneliness, or anxiety [15–17]. Contamination fears and the 
widespread promotion of infection prevention measures could reinforce existing 
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obsessive-compulsive behaviours and health anxieties [18,19]. Challenges for people with chronic mental health condi-
tions are further compounded by pandemic-related impediments to mental healthcare. Disruptions to essential mainte-
nance treatments, therapeutic laboratory monitoring, and specialized services such as electroconvulsive therapy (ECT) 
can increase the risk of relapse, self-harm, and suicidal ideation [18,20,21]. Given these heightened vulnerabilities, it is 
essential to identify and support the mental health needs of psychiatric patients during a global health crisis.

Psychological interventions are a feasible solution to protect mental health during a pandemic, and identifying relevant 
stressors driving pandemic-emergent psychopathology is essential to clarify treatment targets. A central stressor during 
the COVID-19 pandemic was fear of the virus itself. The invisibility and transmissibility of infectious diseases can dras-
tically reduce perceptions of personal agency [22], and the global scale of the recent pandemic [23], combined with the 
extremity of preventative responses [24], suggests that fears of COVID-19 may have been particularly pervasive. COVID-
19 was also the first global health crisis to occur in a predominantly digital world [25], amplifying the psychological risks 
of media content and engagement. For instance, the prominence of COVID-related news [26], the inherently negative 
content [27], and the spread of virus-related misinformation [28] have all been linked to worsened psychological wellbe-
ing. Pandemic-related stressors may be particularly detrimental for those with existing mental health challenges who may 
already struggle with adaptive emotion regulation and coping strategies [23,29]. The effects of specific pandemic-related 
stressors remain understudied in psychiatric populations, and isolating these underlying mechanisms is critical to guide 
the development of relevant and effective psychological interventions.

The objective of this cross-sectional study was to examine associations between COVID-19 related stressors and 
psychological symptom severity in a sample of Canadian adults with pre-existing psychiatric conditions during the first two 
years of the pandemic. We tested three primary hypotheses. First, we hypothesized that specific fears of COVID-19 would 
predict greater severity of both depressive and anxious symptoms. Second, we predicted that more frequent consump-
tion of COVID-19-related media would be associated with increases in depression and anxiety. Finally, our exploratory 
hypothesis proposed that coping strategies used by individuals with mental health conditions would moderate the severity 
of psychological symptoms. Taken together, these insights may inform the development of targeted psychological inter-
ventions to ensure that the specific needs of psychiatric patients are adequately addressed during future pandemics and 
health crises.

Materials and methods

Study design

This was a cross-sectional observational study conducted and reported in line with STROBE guidelines for cross-sectional 
research [30]. We developed a web-based survey containing a series of self-report assessments and questionnaires 
deemed suitable for online use. Given the time-sensitive nature of the COVID-19 outbreak, convenience sampling was 
used to recruit study participants from two adult outpatient clinics at the Centre for Addiction and Mental Health (CAMH), a 
tertiary care psychiatric hospital in Toronto, Canada. All individuals presenting at these clinics for psychiatric consultation 
or follow-up between May 2020 and March 2022 were offered the opportunity to participate. Opting in to receive the one-
time online survey was entirely voluntary and there were no incentives for participation.

Study sample

The first participant was recruited on 19 May, 2020 and the final enrolment occurred on 26 March, 2022. This two-year 
assessment period aligned with the first five COVID-19 infection waves in Ontario, Canada (May-Aug 2020, Sep 2020-
Feb 2021, Mar-Aug 2021, Sep-Nov 2021, and Dec 2021-Mar 2022). Pandemic waves were defined as periods of infection 
surges followed by declines, according to regional public health guidelines (i.e., Health Canada positive COVID-19 case 
data for Ontario [31]).
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Inclusion criteria.  Participant eligibility criteria were kept intentionally broad in order to capture the full spectrum of 
patient experiences. In order to participate, subjects were required to be at least 18 years of age, able to read and write in 
English, and able to complete online consent and survey procedures using the study web platform.

Exclusion criteria.  There were no exclusion criteria for participation.

Study procedures

All study activities were conducted remotely to accommodate local pandemic-related restrictions to face-to-face research. 
All participants provided written informed consent prior to initiation of the web-based survey. Patients accessing care at 
the two outpatient clinics were informed about the study by clinic administrators, who followed an approved telephone 
script emphasizing that study participation was voluntary and independent from clinical care. Verbally consenting individ-
uals were emailed a link to the anonymized survey, hosted on the secure web-based Research Electronic Data Capture 
platform (REDCap [32,33]) at CAMH. The REDCap link directed subjects to an electronic version of the REB-approved 
study consent form which did not proceed to the study survey until they had reviewed and agreed to consent terms via 
electronic signature. Participants were advised that they could skip questions they did not wish to answer and could 
withdraw from the study at any time without providing a reason. The survey incorporated automatic safety checks to notify 
research staff of potential safety concerns within questionnaire responses. In the event of a safety flag, subjects received 
a notification with standardized safety directions and any necessary follow-up was facilitated by the lead investigator.

Ethical considerations

All study procedures, telephone scripts, and participant-facing materials were reviewed and approved by the local 
Research Ethics Board at CAMH (REB identifier: 057/2020). All participants provided written informed consent prior to ini-
tiation of study procedures. The REB-approved consent form outlined study procedures, privacy and data use parameters, 
and research team contact information given the remote format. The consent form affirmed that no personally identifiable 
information would be collected or stored, and that the purpose of the study was to aggregate anonymized responses to 
identify general mental health needs of people with mental health conditions during the pandemic. Participants were not 
offered any incentives for participation. They were also reminded that participation was voluntary and separate from clini-
cal care, and that they could skip questions or withdraw entirely at any point without providing a reason.

Measures

The web-based survey consisted of eight self-report questionnaires assessing demographics, COVID-19 related factors, 
and psychological outcomes. Three measures pertaining to perceived disability, quality of life, and resilience were not 
relevant to the present study objectives and are not reported herein. These results have not yet been published but will be 
used in future analysis relating to the COVID-19 experiences of psychiatric patients.

Clinical outcomes.  Primary clinical outcomes were self-reported symptoms of depression and anxiety. Depression 
was measured using the 9-item Patient Health Questionnaire Scale (PHQ-9 [34]), a validated self-report assessment 
corresponding to the nine Diagnostic and Statistical Manual of Mental Disorders (DSM-5) criteria for major depressive 
disorder [35]. Symptom frequency is rated over the past two weeks on a four-point Likert scale ranging 0 (“not at all”) to 
3 (“nearly every day”), where higher scores indicate greater depression severity. Total scores range 0–27, with scores 
of 5, 10, 15, and 20 defined as mild, moderate, moderately-severe, and severe depression, respectively [34]. Anxiety 
was assessed using the 7-item Generalized Anxiety Disorder Scale (GAD-7 [36]), a self-report scale measuring seven 
symptoms of DSM-5 anxiety disorders. Respondents rate symptom frequency over the preceding two weeks on a four-
point scale ranging 0 (“not at all”) to 3 (“nearly every day”). Total scores range 0–21, with higher score indicating greater 
anxiety. Scores of 5, 10, and 15 represent mild, moderate, and severe anxiety, respectively [36].



PLOS One | https://doi.org/10.1371/journal.pone.0346913  April 15, 2026 5 / 17

COVID-19 stressors.  Primary COVID-related predictors in the present study included specific fears of COVID-19 and 
pandemic-related media consumption. COVID-19 fears were assessed using the 7-item Fear of COVID-19 Scale (FCV-
19S [37]), a measure developed specifically for the COVID-19 pandemic which has shown strong psychometric properties 
and construct validity across samples and languages [38]. Subjects indicate their agreement with seven fear responses 
applied to the context of COVID-19 (e.g., “I am most afraid of coronavirus-19”, “My hands become clammy when I think 
about coronavirus-19”). Responses span a five-point Likert scale from 1 (“Strongly disagree”) to 5 (“strongly agree”), 
with total score ranging 7–35 and higher scores indicating greater fear of COVID-19. Pandemic-related media use was 
assessed using four self-report items. Subjects were asked to select their primary sources of COVID-19-related news 
from a list of media platforms including Health Canada, WHO, television, social media sites, and “other”. Participants 
indicated average time per day spent reading or listening to COVID-19 related news on a categorical scale ranging “no 
time at all” to “6+ hours”, as well as any change in media use frequency since pandemic onset (i.e., increase, decrease, or 
unchanged). If applicable, subjects further quantified media consumption increase on a categorical scale ranging “30mins 
to 1 hour more than usual” to “over 4 hours more than usual”.

Exploratory measures.  Self-efficacy and coping with COVID-19 were assessed via the Brief Coping Orientation to 
Problems Experienced inventory (Brief-COPE [39]), a 28-item scale assessing coping responses to an administrator-
specified stressful event (i.e., COVID-19 in the present study). Responses correspond to three domain subscales of problem-
focused, emotion-focused, and avoidant coping strategies. These subscales align with the original COPE scale [40] and 
have demonstrated content validity in previous clinical trials [41,42]. Eight brief-COPE items pertain to problem-focused 
coping (e.g., “I've been concentrating my efforts on doing something about the situation I'm in”), 12 items refer to emotion-
focused coping (e.g., “I’ve been criticizing myself”), and eight relate to avoidant coping (e.g. I’ve been using alcohol or other 
drugs to help me get through it”). All items are rated on a four-point Likert scale ranging from 1 (“I haven’t been doing this at 
all”) to 4 (“I’ve been doing this a lot”), where higher scores indicate greater use of the respective coping strategy.

Statistical analysis

Apriori power analysis estimated that a total sample of 200 participants was needed to detect bivariate associations of 
0.25 or above between pairs of predictor and outcome variables. Multivariate analyses had smaller minimum detectable 
effects given that the addition of covariates reduces model standard error. Power calculations assumed 80% power and a 
large proportion of missing entries (~40%). All statistical analyses were performed in R (version 4.2 [43]) assuming a sig-
nificance level of α = 0.05. A series of independent linear regression models were constructed; first, simple linear regres-
sion assessed bivariate relationships between pairs of predictor and outcome variables, then multiple regression tested 
the strength of these linear relationships after adjusting for sociodemographic covariates. Predetermined demographic 
covariates included gender, age, marital status, education, self-reported psychiatric diagnosis, and COVID-19 wave. 
Though we initially planned Full Information Maximum Likelihood (FIML) estimation to account for missing data, review 
of the final dataset indicated that imputation would be ineffective as incomplete entries left the majority of COVID-related 
questions blank. It was therefore determined that only questionnaire completers would be included in the final sample. 
Given the exploratory nature of study hypotheses, we did not adjust regression analyses for multiple comparisons [44].

Results

Sample characteristics

A total of 362 subjects completed the survey and were included in the final analyzed cohort. 479 individuals accessed 
the survey and provided at least one response, yielding a completion rate of 75.6%. Descriptive characteristics of the 
362 participants are presented in Table 1. Over two-thirds of this sample were cisgender female (70.4%), with an aver-
age age of 33.8 years (SD = 11.7). Most subjects had completed some degree of post-secondary education (78.2%) and 
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approximately one-third were employed full-time (32.0%). More than three-quarters of the sample (77.3%) reported a 
pre-existing psychiatric condition diagnosed prior to the current clinic interaction. The most prevalent pre-existing diag-
noses were anxiety (60.2%) and depression (59.1%). The majority of respondents (85.4%) reported experiencing new or 
worsening psychiatric symptoms since the pandemic began.

Table 1.  Descriptive characteristics of the 362 study participants.

N (%) COVID-19 wavea

Wave 1:
May-2020

Wave 2:
Sep-2020

Wave 3:
Mar-2021

Wave 4:
Sep-2021

Wave 5 + :
Dec-2021

Total N 362 (100%) 119 72 98 43 30

Age, years- mean (SD) 33.8 (11.7) 35.6 (11.4) 32.4 (11.6) 33.6 (11.9) 32.0 (12.6) 32.7 (11.1)

Gender

  Female 255 (70.4%) 87 52 63 30 23

  Male 87 (24.0%) 28 17 25 12 5

  Otherb 20 (5.5%) 4 3 10 1 2

Education level

  <Grade 12 16 (4.4%) 3 2 8 2 1

  High school 63 (17.4%) 18 14 16 9 6

  Any post-secondary 283 (78.2%) 98 56 74 32 23

    College 102 (28.2%) 27 22 30 13 10

    Undergraduate  106 (29.3%) 39 22 25 15 5

    Graduate 75 (20.7%) 32 12 19 4 8

Employment status

  Full-time 116 (32.0%) 36 25 28 11 16

  Part-time 31 (8.6%) 8 5 10 5 3

  Student 43 (11.9%) 11 13 7 8 4

  Sick leave 58 (16.0%) 26 6 17 7 2

  Retired 5 (1.4%) 1 1 2 1 0

  Unemployed 65 (18.0%) 18 14 24 5 4

  Part-time due to COVID-19 8 (2.2%) 1 2 3 2 0

  Laid off due to COVID-19 29 (8.0%) 17 6 5 1 0

  No response 7 (1.9%) 1 0 2 3 1

Psychiatric diagnosis = yes 280 (77.3%) 104 60 70 26 20

  Depression 214 (59.1%) 71 46 58 24 15

  Anxiety 218 (60.2%) 72 52 56 22 16

  Bipolar 9 (2.5%) 26 8 11 0 4

  Schizophrenia 1 (0.3%) 1 0 0 0 0

  Substance use 16 (4.4%) 7 4 3 0 2

  Other 70 (19.3%) 21 14 24 5 6

New or worsening symptoms = yes 309 (85.4%) 100 60 86 35 28

  Few/mild 92 (25.4%) 38 14 22 9 9

Several/moderate 113 (31.2%) 35 20 32 13 13

  Many/severe 104 (28.7%) 27 26 32 13 6
a Defined according to Health Canada COVID-19 positive case data for Ontario [31].
b n = 4 non-binary, n = 3 gender-fluid, n = 8 transgender, n = 5 undisclosed.

https://doi.org/10.1371/journal.pone.0346913.t001
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Clinical and pandemic-related outcomes

Table 2 summarizes outcomes on clinical and pandemic-related measures both overall and by successive COVID-19 
wave. Overall mean PHQ-9 score was 16.5 (SD = 6.4), corresponding to “moderately severe” depression [34]. PHQ-9 
scores remained in the “moderately severe” threshold during all pandemic waves except wave five and beyond, when 
symptoms decreased to “moderate” severity (mean 13.3, SD = 5.7). Overall GAD-7 score was 13.3 (SD = 5.7), represent-
ing “moderate” anxiety [36]; GAD-7 severity remained in the “moderate” category during all five waves. Both depression 
and anxiety peaked during wave three (Mar-Aug 2021).

Specific fears of COVID-19.  Mean score on the Fear of COVID-19 scale (FCV-19S) was 16.5 (SD = 6.4; Table 2). 
FCV-19S scores peaked during wave five and beyond (18.1, SD = 3.9) and were lowest during wave three (15.5, SD = 6.9). 
Table 3 presents results of simple linear regression between FCV-19S and psychological outcomes. Though neither 
PHQ-9 or GAD-7 measures were normally distributed, linear regression was still deemed appropriate as the normality of 
residual distributions remained acceptable in all regression analyses. Bivariate linear regression revealed a significant 
positive association between both FCV-19S and PHQ-9 (β = 0.12, 95% CI: 0.01, 0.22, p = 0.026 Table 3) and between 
FCV-19S and GAD-7 (β = 0.25, 95% CI: 0.16, 0.35, p < .001; Table 3).

Results of multiple regression analyses are presented in supplementary materials (see S1 Table). After adjusting 
for gender, age, marital status, education level, self-reported psychiatric diagnosis, and COVID-19 wave, the direct 
effect of FCV-19S on PHQ-9 was rendered marginally significant (β = 0.098, 95% CI [−0.01, 0.20], p = 0.068; S1 Table). 

Table 2.  Clinical outcomes and COVID-19 media use behaviours.

Total (mean, SD) COVID-19 wavea

Wave 1:
May-2020

Wave 2:
Sep-2020

Wave 3:
Mar-2021

Wave 4:
Sep-2021

Wave 5 + :
Dec-2021

PHQ-9 16.5 (6.4) 15.3 (7.0) 17.0 (6.0) 18.4 (5.8) 17.0 (5.8) 13.3 (5.7)

GAD-7 13.3 (5.7) 12.4 (6.0) 13.3 (5.2) 14.4 (5.5) 14.0 (5.8) 12.5 (5.5)

FCV-19S 16.5 (6.4) 17.0 (6.2) 17.1 (6.7) 15.5 (6.9) 15.7 (6.8) 18.1 (3.9)

Brief-COPE

  Problem-focused 18.5 (5.3) 18.1 (5.2) 18.6 (5.3) 19.1 (5.7) 17.4 (4.7) 19.3 (4.5)

  Emotion-focused 27.7 (5.4) 27.1 (5.6) 27.4 (5.5) 28.9 (5.4) 27.3 (5.0) 27.7 (3.6)

  Avoidant 15.8 (4.3) 15.3 (4.1) 15.7 (4.1) 16.7 (4.3) 15.1 (4.5) 15.8 (4.7)

Daily COVID-19 media consumed- n (%)

  No time 57 (15.7%) 13 8 20 11 5

  0-2 hours 269 (74.3%) 89 54 71 30 25

  2-4 hours 29 (8.0%) 12 9 6 2 0

  4-6 hours 4 (1.1%) 2 1 1 0 0

  6 + hours 2 (0.6%) 2 0 0 0 0

  N/A 1 (0.3%) 1 0 0 0 0

Media use change- n (%)

  Increased 211 (58.3%) 81 47 51 19 13

  Decreased 38 (10.5%) 13 4 14 7 0

  Unchanged 112 (30.9%) 24 21 33 17 17

  N/A 1 (0.3%) 1 0 0 0 0
aDefined according to Health Canada COVID-19 positive case data for Ontario [31].

Brief-COPE: Brief Coping Orientation to Problems Experienced inventory, FCV-19S: Fear of COVID-19 scale, GAD-7: Generalized Anxiety Scale, PHQ-
9: Patient Health Questionnaire.

https://doi.org/10.1371/journal.pone.0346913.t002
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Independent predictors in the PHQ-9 model included subject education level (p < .001), driven by a significant negative 
association between graduate education and PHQ-9 (β = −4.78, 95% CI: −8.27, −1.29, p = 0.008; S1 Table), and COVID-19 
wave, driven by a significant positive association with wave three (β = 3.01 95% CI: 1.27, 4.75, p < .001; S1 Table). Multiple 
regression on anxiety retained a strong positive association between FCV-19S and GAD-7 even after adjusting for covari-
ates (β = 0.23, 95% CI: 0.14, 0.34, p < .001; S1 Table). No additional predictors emerged in the GAD-7 model.

Frequency of consumed COVID-19 media.  Outcomes on COVID-19 media-related variables are presented in Table 
2. More than half of participants (58.3%) reported an increase in media use since pandemic onset. The most commonly 
utilized media sources were Health Canada (54.4%) and television (49.4%), with social media sites the least frequently 
endorsed (10.8–19.1%). Responses on the primary predictor of COVID-19 media consumption were significantly 
imbalanced: the majority of participants (74.3%) endorsed the same category of “0-2 hours per day” of media use, and 
less than 2% reported the upper extremes of “4-6 hours” (n = 4) or “6+ hours” (n = 2). These few extreme responses 
contributed most of the variance in linear models, and the results of analyses are therefore interpreted with caution.

Generalized linear regression assessing associations between COVID-19 media frequency and clinical outcomes 
is summarized in Table 4. Linear regression on PHQ-9 indicated no significant effect of pandemic-related media use 
(p > .05). In the GAD-7 model, simple regression initially suggested a negative association between media consumption 
and anxiety symptoms (p = 0.004). However, this effect was primarily driven by the few extreme “6+ hours” responses 
(β = −13.7, 95% CI: 21.6, −5.82, p < .001; Table 4), and the association became non-significant (p > .05) after omitting the 
outlying category in post-hoc sensitivity analyses.

Coping strategies and psychological symptoms.  Outcomes on Brief-COPE emotion-focused, avoidant, and 
problem-focused subscales are presented in Table 2. Each domain subscale was independently regressed on 

Table 3.  Bivariate linear regression examining fear of COVID-19 as a predictor of depression or anxiety.

Predictor Model 1: PHQ-9 Model 2: GAD-7

β (SE) 95% CI p-value β (SE) 95% CI p-value

FCV-19S 0.12 (0.05) 0.01, 0.22 0.026 0.25 (0.05) 0.16, 0.346 <.001

F 4.00 30.12

R2 0.01 0.08

β: standardized beta coefficient, CI: confidence interval, FCV-19S: Fear of COVID-19 scale, GAD-7: Generalized Anxiety Scale, PHQ-9: Patient Health 
Questionnaire, SE: standard error.

https://doi.org/10.1371/journal.pone.0346913.t003

Table 4.  Generalized linear regression examining COVID-19 media use as a predictor of depressive or anxious symptoms.

Predictor PHQ-9 model GAD-7 model

β (SE) 95% CI p-value χ2 β (SE) 95% CI p-value χ2

Daily COVID-19 media consumed Ref. 0.056 9.21 Ref. 0.004 15.12

  0-2 hours −1.52 (0.95) −3.39, 0.35 0.11 −0.59 (0.82) −2.19, 1.02 0.48

  2-4 hours −1.11 (1.50) −4.05, 1.83 0.46 1.11 (1.33) −1.50, 3.72 0.40

  4-6 hours −0.60 (3.30) −7.07, 5.87 0.86 2.80 (2.89) −2.86, 8.46 0.33

  6 + hours −12.85 (4.59) −21.8, −3.85 0.005 −13.7 (4.02) −21.6, −5.82 <.001

AIC 2296.2 2242.2

Residual deviance 13993 10958

AIC: Akaike information criterion, β: standardized beta coefficient, CI: confidence interval, FCV-19S: Fear of COVID-19 scale, GAD-7: Generalized Anxi-
ety Scale, PHQ-9: Patient Health Questionnaire, Ref.: reference level, SE: standard error.

https://doi.org/10.1371/journal.pone.0346913.t004
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psychological symptoms in a series of six bivariate models. Statistically significant associations are presented in Fig 1 
below, with full analyses reported in S2 Table. Simple regression on PHQ-9 revealed a significant negative association 
with problem-focused coping (β = −0.14, 95% CI: −0.27, −0.01, p = 0.04; Fig 1), a significant positive association with 
avoidant coping (β = 0.40, 95% CI: 0.25, 0.56, p < .001; Fig 1), but no association between emotion-focused coping and 
PHQ-9 (p > .05; S2 Table). Bivariate regression on GAD-7 revealed significant positive associations with emotion-focused 
coping (β = 0.29, 95% CI: 0.18, 0.39, p < .001; Fig 1) and avoidant coping (β = 0.45, 95% CI: 0.31, 0.58, p < .001; Fig 1), but 
no significant association with problem-focused coping (p > .05; S2 Table).

Multiple regression analyses further examined associations between Brief-COPE subscales and psychological out-
comes after adjusting for sociodemographic covariates (see supplementary materials S3–S6 Tables). Multiple regression 
on PHQ-9 (S3 and S4 Tables) retained a significant negative association with problem-focused coping (β = −0.15, 95% CI: 
−0.28, −0.02, p = 0.025; S3 Table) and a significant positive association with avoidant coping (β = 0.28, 95% CI: 0.12, 0.44, 
p < .001; S4 Table). Multiple regression on GAD-7 (S5 and S6 Tables) showed that both emotion-focused (β = 0.24, 95% 
CI: 0.13, 0.35, p < .001; S5 Table) and avoidant coping (β = 0.34, 95% CI: 0.20, 0.48, p < .001; S6 Table) remained signifi-
cantly and positively associated with GAD-7. Multiple regression on PHQ-9 identified COVID-19 wave and subject educa-
tion as independent predictors of PHQ-9 (p < .01; S3 and S4 Tables). Subject education level emerged as an independent 

Fig 1.  Significant outcomes from bivariate linear regression of Brief-COPE subscales on psychological outcomes. A. Problem-focused coping 
on PHQ-9. B. Avoidant coping on PHQ-9. C. Emotion-focused coping on GAD-7. D. Avoidant coping on GAD-7. All associations statistically significant at 
p < .05..

https://doi.org/10.1371/journal.pone.0346913.g001
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predictor of GAD-7 in the emotion-focused model (p = 0.028; S5 Table), but not the avoidant coping model (p < .001;  
S6 Table).

Discussion

This cross-sectional study examined associations between COVID-19 related stressors and psychological symptom 
severity in a sample of Canadian adults with pre-existing psychiatric conditions during the first two years of the pandemic. 
Participants reported persistently elevated psychological symptoms throughout the two-year period, with the majority 
reporting symptom worsening or relapse relative to pre-pandemic. Fear of COVID-19 was associated with significant 
increases in depression and anxiety, and both avoidant and emotion-focused coping predicted greater psychological 
symptoms. Conversely, problem-focused coping showed a possible protective effect in predicting lower depression sever-
ity. Although many participants reported increased media use since the pandemic began, frequency of consumed COVID-
19-related media was not significantly associated with psychological outcomes. Taken together, study findings suggest 
sustained psychiatric burden in a psychiatric patient population and highlight key pandemic-related mechanisms driving 
psychological outcomes.

This two-year cross-sectional study represents one of the longest continuous assessments of psychological stressors 
in people with existing mental health conditions during COVID-19, facilitating insights into both chronic symptom trends 
and acute fluctuations. While previous studies have also demonstrated the psychological burden of COVID-19 in psychi-
atric populations [45–47], most are limited to the first few months of the pandemic, leading to suggestions that any such 
effects were transient [48–50]. Our findings reveal sustained psychological symptoms up to two years after the initial 
outbreak, underscoring the need for both acute and long-term psychological supports during a chronic public health crisis. 
Notably, we identified a peak in depression severity during wave three, coinciding with the first public rollout of COVID-
19 vaccination in Ontario, Canada [51]. This may suggest a critical period for therapeutic intervention, as individuals with 
psychiatric conditions may experience heightened distress as result of perceived barriers to vaccination access [52] or 
susceptibility to vaccine misinformation [53].

Beyond prevalence trends, this cross-sectional analysis also reveals key factors driving pandemic-emergent psychopa-
thology in psychiatric patients. Previous research has similarly identified fear of COVID-19 as a psychological risk factor 
in both general [48,54–56] and psychiatric populations [46,47,57,58]. The present work found that fear remained a robust 
predictor of anxiety even after controlling for demographic variability, highlighting fear attenuation as a core therapeutic 
target. On the other hand, we did not observe an association between consumed COVID-19-related media and psycho-
logical symptoms, failing to replicate a previously reported dose-response relationship between pandemic-related media 
exposure and heightened psychopathology [59–61] and contrasting suggestions of a COVID-19 “infodemic” impacting 
populations with [26,62,63] and without [13,64–66] mental health conditions. However, media-related conclusions in this 
work are limited by our imbalanced response distribution, as the majority of study participants reported the same 0–2 
hours/day of pandemic-related media consumption in the context of broad two-hour measurement intervals. Limitations 
notwithstanding, most of our subjects remained below the 2.5 hours/day threshold for negative psychological effects of 
COVID-19 media [48], and most media exposure in this study came from traditional or government-maintained sources 
which have been shown to confer minimal psychiatric risk [48,59,67]. While we cannot conclusively interpret our null find-
ing as the result of methodological error versus a true protective effect, findings emphasize the need for more precise and 
platform-specific evaluations in future research.

Coping behaviours are another key determinant of mental health during a public health crisis [68,69]. In the present 
study, avoidant coping with COVID-19 showed a broad detrimental impact on both depressive and anxious symptoms, 
replicating previous findings in psychiatric [61,70] and community cohorts [61,71,72], as well as global patterns sug-
gesting a universal maladaptive effect of avoidant coping with the pandemic [73]. Emotion-focused coping was uniquely 
associated with heightened anxiety, reflecting nuanced utility of these strategies in the context of COVID-19 [71,72,74]; 
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for instance, the often adaptive strategy of emotional support-seeking became newly dysfunctional during COVID-related 
restrictions [72,75]. Interestingly, we also replicated a symptom-specific protective effect of problem-focused coping in 
lowering depression severity [71,76,77], potentially reflecting the particular efficacy of problem-oriented strategies for 
mitigating feelings of hopelessness and insecurity more often tied to depression. Altogether, this nuanced effectiveness 
of coping strategies underscores the importance of personalized coping interventions to effectively mitigate maladaptive 
responses.

It is critical to interpret our Canadian findings within the larger global and epidemiological context. While our cross- 
sectional analysis is consistent with elevated psychopathology shown in studies of African, Asian, and South American 
psychiatric patients during COVID-19 [78–80], evidence also suggests that this psychological burden may have been 
heightened relative to high-income countries [81,82]. Future research should further investigate the generalizability of 
pandemic stressors across global patient outcomes. One multi-national study found that pandemic-emergent psycholog-
ical symptoms in low- and middle-income countries (LMICs) persisted for more than a year after the initial outbreak [83], 
mirroring the sustained symptom trajectory seen in our two-year study. Research in LMICs suggests that COVID-related 
stressors were magnified by existing structural, economic, and healthcare disparities [84–86], emphasizing the need for 
cultural comparison in future studies. Nevertheless, COVID-19 fears and maladaptive coping emerge as common psy-
chological stressors across high- and low-income jurisdictions [80,87–89], suggesting that these stressors highlighted in 
our work may have fundamental cross-cultural relevance. While certain pandemic-related factors may generalize globally, 
differences in structural and physical compounding factors must be further investigated to inform truly tailored interven-
tions during a long-term health crisis.

Implications and recommendations

This cross-sectional study highlights the sustained psychological impact of COVID-19 on individuals with pre-existing 
mental health conditions, identifying pandemic-related fear and maladaptive coping as modifiable underlying mechanisms. 
These findings support the development of tailored interventions targeting fear attenuation, adaptive coping, and resil-
ience building. through These factors could be addressed by repurposing existing evidence-based strategies such as peer 
support, cognitive behavioural, self-help, or mindfulness therapies [90]. Incorporating virus-specific psychoeducation may 
be particularly useful in mitigating problematic fear [66], and media literacy education around public health messaging 
could encourage healthy engagement with pandemic-related media. Mental healthcare must be a central component of 
future pandemic preparedness and response, and our findings suggest that practitioners and policymakers prioritize early 
identification of high-risk individuals, proactive intervention, and pathways for acute and long-term psychological support. 
Cultural adaptation is also imperative to ensure that intervention strategies do not further amplify structural inequities; for 
instance, while telepsychiatry effectively bridged clinical care gaps in many high-income countries [91], the digital divide 
in low and middle-income settings suggests community-based models, as more feasible alternatives. In all, our findings 
emphasize the importance of tailored, integrated, and equitable psychological interventions to mitigate the impact of public 
health crises in psychologically-vulnerable populations.

Limitations and strengths

We acknowledge several limitations reducing the generalizability of study findings. Convenience sampling from a single 
outpatient psychiatric clinic may have biased our sample toward a higher-functioning and more resourced patient popula-
tion, limiting generalizability across patient subgroups. For instance, the exclusion of psychiatric inpatients, non- 
treatment-seeking individuals, and those lacking the necessary resources to for online participation introduces  
selection bias that further limits generalizability. Given that the experience and consequences of COVID-19 differed 
across countries and cultures, the present work may have limited applicability outside of an urban Canadian context. 
Future research must extend patient-focused investigations to compare and contrast pandemic-emergent psychological 
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stressors in patient groups globally. As acknowledged, COVID-19 media use outcomes were highly skewed in the present 
work, limiting media-related conclusions. Methodologically, our cross-sectional design precludes causal inference regard-
ing pandemic-related effects on psychological outcomes, and does not account for cumulative effects of these stressors 
over the two-year period. Where possible, future studies should adopt longitudinal designs to accurately capture dynamic 
pandemic-emergent sequelae. The use of self-report measures in this study may risk subject reporting bias, particularly in 
the self-disclosure of subjects’ psychiatric diagnoses. Subsequent studies should emphasize more objective clinical mea-
sures, though we note that our participants had all presented at specialist psychiatric clinics, suggesting some external 
verification of their psychiatric status. Finally, we overlooked a potentially critical confound by omitting assessment of long 
COVID-19. Defined as COVID-related sequelae persisting three or more months after infection [92], long COVID-19 syn-
drome is increasingly implicated in pandemic-emergent psychopathology [93], and is known to disproportionately affect 
individuals with existing psychiatric conditions [94]. As such, it is critical that future research determines how the onset and 
progression of long COVID-19 intersects with symptom trajectories in psychiatric populations.

Our study also demonstrates several strengths. The final sample size (n = 362) exceeded initial power estimates, 
ensuring sufficient statistical power to detect true associations between pandemic-related stressors and psychological 
outcomes. Our broad subject eligibility criteria yielded a naturalistic outpatient sample that enhances the validity and real-
world applicability of findings. By continuously recruiting across a two-year period (May 2020-March 2022), we captured 
both acute and chronic pandemic-emergent trends in our patient population. The study is also unique in differentiating 
outcomes by distinct COVID-19 waves, facilitating insight into critical COVID-19 developments such as virus mutations, 
vaccine availability, and varying intensity of preventative measures. Finally, our independent assessment of depression 
and anxiety revealed symptom-specific relevance of pandemic-related factors, further accelerating the development and 
implementation of personalized interventions. Ultimately, this cross-sectional analysis provides insight into the specific 
needs of an often overlooked population during COVID-19, identifying modifiable risk factors to guide future pandemic 
preparedness.

Conclusion

The COVID-19 pandemic and associated stressors had a profound impact on global mental health, placing individuals 
with pre-existing psychiatric conditions at disproportionate risk. In this cross-sectional study of Canadian psychiatric 
patients, we reveal persistently elevated psychological symptoms throughout the first two years of the pandemic. Fear of 
COVID-19 and maladaptive coping emerged as key mechanisms driving symptom severity, while problem-focused coping 
showed a potential protective effect, suggesting modifiable treatment targets. These findings underscore the need for 
interventions targeting fear attenuation, adaptive coping, and resilience building to effectively support psychiatric patients 
during a global health crisis. Future research should extend these analyses globally to determine the broader psycholog-
ical impact of across patient groups and further inform culturally-relevant interventions. It is imperative that practitioners 
and policymakers leverage insights from COVID-19 and integrate relevant and effective psychological interventions into 
future pandemic response protocols. Ultimately, findings emphasize the importance of proactive, targeted, and sustained 
psychological support to mitigate the psychological burden of future long-term health crises in people with existing psychi-
atric vulnerabilities.

Supporting information

S1 Table. Multiple linear regression of COVID-19 fear and sociodemographic covariates on psychological 
outcomes. 
(DOCX)

S2 Table. Bivariate linear regression analyses of Brief-COPE domain subscales on psychological outcomes. 
(DOCX)

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0346913.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0346913.s002


PLOS One | https://doi.org/10.1371/journal.pone.0346913  April 15, 2026 13 / 17

S3 Table. Multiple linear regression of problem-focused coping, COVID-19 fear, and sociodemographic factors on 
depressive symptoms. 
(DOCX)

S4 Table. Multiple linear regression of avoidant coping, COVID-19 fear, and sociodemographic factors on depres-
sive symptoms. 
(DOCX)

S5 Table. Multiple linear regression of emotion-focused coping, COVID-19 fear, and sociodemographic factors on 
anxiety symptoms. 
(DOCX)

S6 Table. Multiple linear regression of avoidant coping, COVID-19 fear, and sociodemographic factors on anxiety 
symptoms. 
(DOCX)

Acknowledgments

The authors would like to thank all study participants, research staff, and clinic administrative staff from the CAMH Gen-
eral Adult Psychiatry and Health Systems Division at CAMH for their support and contributions to this work.

Author contributions

Conceptualization: Mary E. Kittur, Muhammad Ishrat Husain.

Data curation: Brett D. M. Jones, Wei Wang, Sheng Chen.

Formal analysis: Shayan Imran, Wei Wang, Sheng Chen.

Investigation: Muhammad Ishrat Husain.

Methodology: Mary E. Kittur, Brett D. M. Jones, Muhammad Ishrat Husain.

Project administration: Muhammad Ishrat Husain.

Supervision: Muhammad Ishrat Husain.

Visualization: Mary E. Kittur, Wei Wang, Sheng Chen.

Writing – original draft: Mary E. Kittur.

Writing – review & editing: Mary E. Kittur, Brett D. M. Jones, Shayan Imran, Wei Wang, Sheng Chen, Muhammad Ishrat 
Husain.

References
	1.	 World Health Organization. Listings of WHO’s response to COVID-19. 29 June 2020 [cited 18 Aug 2024]. Available: https://www.who.int/news/

item/29-06-2020-covidtimeline

	2.	 Da Costa VG, Saivish MV, Santos DER, de Lima Silva RF, Moreli ML. Comparative epidemiology between the 2009 H1N1 influenza and COVID-19 
pandemics. J Infect Public Health. 2020;13(12):1797–804. https://doi.org/10.1016/j.jiph.2020.09.023 PMID: 33121906

	3.	 Wilder-Smith A. COVID-19 in comparison with other emerging viral diseases: risk of geographic spread via travel. Trop Dis Travel Med Vaccines. 
2021;7(1):3. https://doi.org/10.1186/s40794-020-00129-9 PMID: 33517914

	4.	 Chams N, Chams S, Badran R, Shams A, Araji A, Raad M. COVID-19: A multidisciplinary review. Front Public Health. 2020;8:383. https://doi.
org/10.3389/fpubh.2020.00383

	5.	 World Health Organization. COVID-19 epidemiological update – 12 March 2025. In: World Health Organization [Internet]. 17 Mar 2025 [cited 31 Mar 
2025]. Available: https://www.who.int/publications/m/item/covid-19-epidemiological-update-edition-177/

	6.	 van Heel L, Pretelt M, Herweijer M, van Oel C. Perspectives on Assessing the Flexibility of Hospitals for Crisis Mode Operations: Lessons From the 
COVID-19 Pandemic in the Netherlands. HERD. 2024;17(1):34–48. https://doi.org/10.1177/19375867231201633 PMID: 37807704

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0346913.s003
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0346913.s004
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0346913.s005
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0346913.s006
https://www.who.int/news/item/29-06-2020-covidtimeline
https://www.who.int/news/item/29-06-2020-covidtimeline
https://doi.org/10.1016/j.jiph.2020.09.023
http://www.ncbi.nlm.nih.gov/pubmed/33121906
https://doi.org/10.1186/s40794-020-00129-9
http://www.ncbi.nlm.nih.gov/pubmed/33517914
https://doi.org/10.3389/fpubh.2020.00383
https://doi.org/10.3389/fpubh.2020.00383
https://www.who.int/publications/m/item/covid-19-epidemiological-update-edition-177/
https://doi.org/10.1177/19375867231201633
http://www.ncbi.nlm.nih.gov/pubmed/37807704


PLOS One | https://doi.org/10.1371/journal.pone.0346913  April 15, 2026 14 / 17

	 7.	 Haug N, Geyrhofer L, Londei A, Dervic E, Desvars-Larrive A, Loreto V, et al. Ranking the effectiveness of worldwide COVID-19 government inter-
ventions. Nat Hum Behav. 2020;4(12):1303–12. https://doi.org/10.1038/s41562-020-01009-0 PMID: 33199859

	 8.	 Yang C, Li Q, Zhao Z, Chen Z, Guo H, Huang D, et al. COVID-19 prevention and control effect of non-pharmaceutical interventions-fuzzy-sets 
qualitative comparative analysis based on 69 countries in the world. Front Public Health. 2024;12:1419109. https://doi.org/10.3389/
fpubh.2024.1419109 PMID: 39131571

	 9.	 Murphy L, Markey K, O’ Donnell C, Moloney M, Doody O. The impact of the COVID-19 pandemic and its related restrictions on people with 
pre-existent mental health conditions: A scoping review. Arch Psychiatr Nurs. 2021;35(4):375–94. https://doi.org/10.1016/j.apnu.2021.05.002 PMID: 
34176579

	10.	 García-Fernández L, Romero-Ferreiro V, Rodríguez V, Alvarez-Mon MA, Lahera G, Rodriguez-Jimenez R. What about mental health after one year 
of COVID-19 pandemic? A comparison with the initial peak. J Psychiatr Res. 2022;153:104–8. https://doi.org/10.1016/j.jpsychires.2022.07.010 
PMID: 35810599

	11.	 Torales J, O’Higgins M, Castaldelli-Maia JM, Ventriglio A. The outbreak of COVID-19 coronavirus and its impact on global mental health. Int J Soc 
Psychiatry. 2020;66(4):317–20. https://doi.org/10.1177/0020764020915212 PMID: 32233719

	12.	 Wang C, Pan R, Wan X, Tan Y, Xu L, McIntyre RS, et al. A longitudinal study on the mental health of general population during the COVID-19 
epidemic in China. Brain Behav Immun. 2020;87:40–8. https://doi.org/10.1016/j.bbi.2020.04.028 PMID: 32298802

	13.	 Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact of COVID-19 pandemic on mental health in the general population: A systematic 
review. J Affect Disord. 2020;277:55–64. https://doi.org/10.1016/j.jad.2020.08.001 PMID: 32799105

	14.	 Xiang Y-T, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, et al. Timely mental health care for the 2019 novel coronavirus outbreak is urgently needed. 
Lancet Psychiatry. 2020;7(3):228–9. https://doi.org/10.1016/S2215-0366(20)30046-8 PMID: 32032543

	15.	 Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine and how to reduce it: 
rapid review of the evidence. Lancet. 2020;395(10227):912–20. https://doi.org/10.1016/S0140-6736(20)30460-8 PMID: 32112714

	16.	 Campion J, Javed A, Sartorius N, Marmot M. Addressing the public mental health challenge of COVID-19. Lancet Psychiatry. 2020;7(8):657–9. 
https://doi.org/10.1016/S2215-0366(20)30240-6 PMID: 32531299

	17.	 Wind TR, Rijkeboer M, Andersson G, Riper H. The COVID-19 pandemic: The ‘black swan’ for mental health care and a turning point for e-health. 
Internet Interv. 2020;20:100317. https://doi.org/10.1016/j.invent.2020.100317

	18.	 Li W, Yang Y, Liu ZH, Zhao YJ, Zhang Q, Zhang L. Progression of mental health services during the COVID-19 outbreak in China. Int J Biol Sci. 
2020;16:1732–8. https://doi.org/10.7150/ijbs.45120

	19.	 Sulaimani MF, Bagadood NH. Implication of coronavirus pandemic on obsessive-compulsive-disorder symptoms. Rev Environ Health. 
2020;36(1):1–8. https://doi.org/10.1515/reveh-2020-0054 PMID: 32866131

	20.	 Huuhka K, Viikki M, Tammentie T, Tuohimaa K, Björkqvist M, Alanen H-M, et al. One-year follow-up after discontinuing maintenance electroconvul-
sive therapy. J ECT. 2012;28(4):225–8. https://doi.org/10.1097/YCT.0b013e3182548f93 PMID: 22531209

	21.	 Xue S, Husain MI, Ortiz A, Husain MO, Daskalakis ZJ, Mulsant BH. COVID-19: Implications for bipolar disorder clinical care and research. SAGE 
Open Medicine. 2020;8:205031212098117. https://doi.org/10.1177/2050312120981178

	22.	 Pappas G, Kiriaze IJ, Giannakis P, Falagas ME. Psychosocial consequences of infectious diseases. Clin Microbiol Infect. 2009;15(8):743–7. 
https://doi.org/10.1111/j.1469-0691.2009.02947.x PMID: 19754730

	23.	 Schimmenti A, Billieux J, Starcevic V. The Four Horsemen of Fear: An Integrated Model of Understanding Fear Experiences During the Covid-19 
Pandemic. Clin Neuropsychiatry. 2020;17(2):41–5. https://doi.org/10.36131/CN20200202 PMID: 34908966

	24.	 Egede LE, Ruggiero KJ, Frueh BC. Ensuring mental health access for vulnerable populations in COVID era. J Psychiatr Res. 2020;129:147–8. 
https://doi.org/10.1016/j.jpsychires.2020.07.011 PMID: 32912595

	25.	 Richmond B, Sharpe L, Menzies RE. Are Fear Campaigns Effective for Increasing Adherence to COVID-Related Mitigation Measures? Int J Behav 
Med. 2023;30(5):714–30. https://doi.org/10.1007/s12529-022-10137-y PMID: 36319932

	26.	 Olagoke AA, Olagoke OO, Hughes AM. Exposure to coronavirus news on mainstream media: The role of risk perceptions and depression. Br J 
Health Psychol. 2020;25(4):865–74. https://doi.org/10.1111/bjhp.12427 PMID: 32415914

	27.	 Heffner J, Vives ML, FeldmanHall O. Emotional responses to prosocial messages increase willingness to self-isolate during the COVID-19 pan-
demic. Personality and Individual Differences. 2021;170:110420. https://doi.org/10.1016/j.paid.2020.110420

	28.	 Wong FHC, Liu T, Leung DKY, Zhang AY, Au WSH, Kwok WW. Consuming information related to COVID-19 on social media among older adults 
and its association with anxiety, social trust in information, and COVID-safe behaviors: Cross-sectional telephone survey. J Med Internet Res. 
2021;23:e26570. https://doi.org/10.2196/26570

	29.	 Mertens G, Lodder P, Smeets T, Duijndam S. Pandemic panic? Results of a 14-month longitudinal study on fear of COVID-19. J Affect Disord. 
2023;322:15–23. https://doi.org/10.1016/j.jad.2022.11.008 PMID: 36372124

	30.	 von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP, et al. The Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement: guidelines for reporting observational studies. Lancet. 2007;370(9596):1453–7. https://doi.org/10.1016/S0140-
6736(07)61602-X PMID: 18064739

https://doi.org/10.1038/s41562-020-01009-0
http://www.ncbi.nlm.nih.gov/pubmed/33199859
https://doi.org/10.3389/fpubh.2024.1419109
https://doi.org/10.3389/fpubh.2024.1419109
http://www.ncbi.nlm.nih.gov/pubmed/39131571
https://doi.org/10.1016/j.apnu.2021.05.002
http://www.ncbi.nlm.nih.gov/pubmed/34176579
https://doi.org/10.1016/j.jpsychires.2022.07.010
http://www.ncbi.nlm.nih.gov/pubmed/35810599
https://doi.org/10.1177/0020764020915212
http://www.ncbi.nlm.nih.gov/pubmed/32233719
https://doi.org/10.1016/j.bbi.2020.04.028
http://www.ncbi.nlm.nih.gov/pubmed/32298802
https://doi.org/10.1016/j.jad.2020.08.001
http://www.ncbi.nlm.nih.gov/pubmed/32799105
https://doi.org/10.1016/S2215-0366(20)30046-8
http://www.ncbi.nlm.nih.gov/pubmed/32032543
https://doi.org/10.1016/S0140-6736(20)30460-8
http://www.ncbi.nlm.nih.gov/pubmed/32112714
https://doi.org/10.1016/S2215-0366(20)30240-6
http://www.ncbi.nlm.nih.gov/pubmed/32531299
https://doi.org/10.1016/j.invent.2020.100317
https://doi.org/10.7150/ijbs.45120
https://doi.org/10.1515/reveh-2020-0054
http://www.ncbi.nlm.nih.gov/pubmed/32866131
https://doi.org/10.1097/YCT.0b013e3182548f93
http://www.ncbi.nlm.nih.gov/pubmed/22531209
https://doi.org/10.1177/2050312120981178
https://doi.org/10.1111/j.1469-0691.2009.02947.x
http://www.ncbi.nlm.nih.gov/pubmed/19754730
https://doi.org/10.36131/CN20200202
http://www.ncbi.nlm.nih.gov/pubmed/34908966
https://doi.org/10.1016/j.jpsychires.2020.07.011
http://www.ncbi.nlm.nih.gov/pubmed/32912595
https://doi.org/10.1007/s12529-022-10137-y
http://www.ncbi.nlm.nih.gov/pubmed/36319932
https://doi.org/10.1111/bjhp.12427
http://www.ncbi.nlm.nih.gov/pubmed/32415914
https://doi.org/10.1016/j.paid.2020.110420
https://doi.org/10.2196/26570
https://doi.org/10.1016/j.jad.2022.11.008
http://www.ncbi.nlm.nih.gov/pubmed/36372124
https://doi.org/10.1016/S0140-6736(07)61602-X
https://doi.org/10.1016/S0140-6736(07)61602-X
http://www.ncbi.nlm.nih.gov/pubmed/18064739


PLOS One | https://doi.org/10.1371/journal.pone.0346913  April 15, 2026 15 / 17

	31.	 Public Health Agency of Canada. COVID-19 daily epidemiology update: Current situation. In: aem [Internet]. 19 Apr 2020 [cited 14 Sept 2022]. 
Available: https://www.canada.ca/en.html

	32.	 Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The REDCap consortium: Building an international community of software 
platform partners. J Biomed Inform. 2019;95:103208. https://doi.org/10.1016/j.jbi.2019.103208 PMID: 31078660

	33.	 Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a metadata-driven methodology 
and workflow process for providing translational research informatics support. J Biomed Inform. 2009;42(2):377–81. https://doi.org/10.1016/j.
jbi.2008.08.010 PMID: 18929686

	34.	 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. 2001;16(9):606–13. https://doi.
org/10.1046/j.1525-1497.2001.016009606.x PMID: 11556941

	35.	 American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. American Psychiatric Association; 2013. https://
doi.org/10.1176/appi.books.9780890425596

	36.	 Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch Intern Med. 
2006;166(10):1092–7. https://doi.org/10.1001/archinte.166.10.1092 PMID: 16717171

	37.	 Ahorsu DK, Lin C-Y, Imani V, Saffari M, Griffiths MD, Pakpour AH. The Fear of COVID-19 Scale: Development and Initial Validation. Int J Ment 
Health Addiction. 2022;20:1537–45. https://doi.org/10.1007/s11469-020-00270-8

	38.	 Lin C-Y, Hou W-L, Mamun MA, Aparecido da Silva J, Broche-Pérez Y, Ullah I, et al. Fear of COVID-19 Scale (FCV-19S) across countries: Measure-
ment invariance issues. Nurs Open. 2021;8(4):1892–908. https://doi.org/10.1002/nop2.855 PMID: 33745219

	39.	 Carver CS. You want to measure coping but your protocol’s too long: consider the brief COPE. Int J Behav Med. 1997;4(1):92–100. https://doi.
org/10.1207/s15327558ijbm0401_6 PMID: 16250744

	40.	 Carver CS, Scheier MF, Weintraub JK. Assessing coping strategies: a theoretically based approach. J Pers Soc Psychol. 1989;56(2):267–83. 
https://doi.org/10.1037//0022-3514.56.2.267 PMID: 2926629

	41.	 Cooper C, Katona C, Livingston G. Validity and reliability of the brief COPE in carers of people with dementia: the LASER-AD Study. J Nerv Ment 
Dis. 2008;196(11):838–43. https://doi.org/10.1097/NMD.0b013e31818b504c PMID: 19008735

	42.	 Hallford DJ, Wallman EJ, Kaplan RA, Melvin GA. Suicide and coping: specific coping behaviours associated with suicidal ideation and differences 
between predicted and actual coping among help-seeking individuals. 2022. https://doi.org/10.31234/osf.io/fy8vm

	43.	 R Core Team. R: A language and environment for statistical computing. Vienna, Austria: R Foundation for Statistical Computing; 2021.

	44.	 Bender R, Lange S. Adjusting for multiple testing--when and how?. J Clin Epidemiol. 2001;54(4):343–9. https://doi.org/10.1016/s0895-
4356(00)00314-0 PMID: 11297884

	45.	 Gobbi S, Płomecka MB, Ashraf Z, Radziński P, Neckels R, Lazzeri S. Worsening of preexisting psychiatric conditions during the COVID-19 pan-
demic. Front Psychiatry. 2020;11:581426. https://doi.org/10.3389/fpsyt.2020.581426

	46.	 Pan K-Y, Kok AAL, Eikelenboom M, Horsfall M, Jörg F, Luteijn RA, et al. The mental health impact of the COVID-19 pandemic on people with 
and without depressive, anxiety, or obsessive-compulsive disorders: a longitudinal study of three Dutch case-control cohorts. Lancet Psychiatry. 
2021;8(2):121–9. https://doi.org/10.1016/S2215-0366(20)30491-0 PMID: 33306975

	47.	 van Reekum EA, Woo JJ, Petropoulos J-A, Samaan Z, Mbuagbaw L. Association between the COVID-19 pandemic and psychiatric symptoms in 
people with preexisting obsessive-compulsive, eating, anxiety, and mood disorders: a systematic review and meta-analysis of before-after studies. 
Psychiatry Clin Neurosci. 2023;77(11):583–91. https://doi.org/10.1111/pcn.13582 PMID: 37565691

	48.	 Bendau A, Petzold MB, Pyrkosch L, Mascarell Maricic L, Betzler F, Rogoll J, et al. Associations between COVID-19 related media consump-
tion and symptoms of anxiety, depression and COVID-19 related fear in the general population in Germany. Eur Arch Psychiatry Clin Neurosci. 
2021;271(2):283–91. https://doi.org/10.1007/s00406-020-01171-6 PMID: 32691135

	49.	 Leightley D, Lavelle G, White KM, Sun S, Matcham F, Ivan A, et al. Investigating the impact of COVID-19 lockdown on adults with a recent history 
of recurrent major depressive disorder: a multi-Centre study using remote measurement technology. BMC Psychiatry. 2021;21(1):435. https://doi.
org/10.1186/s12888-021-03434-5 PMID: 34488697

	50.	 Ahmed N, Barnett P, Greenburgh A, Pemovska T, Stefanidou T, Lyons N, et al. Mental health in Europe during the COVID-19 pandemic: a system-
atic review. Lancet Psychiatry. 2023;10(7):537–56. https://doi.org/10.1016/S2215-0366(23)00113-X PMID: 37321240

	51.	 Ontario Newsroom. Ontario Expands COVID-19 Vaccination Booking for More People. In: news.ontario.ca [Internet]. 2 May 2021 [cited 18 Aug 
2024]. Available: https://news.ontario.ca/en/release/1000052/ontario-expands-covid-19-vaccination-booking-for-more-people

	52.	 Adzrago D, Sulley S, Ormiston CK, Mamudu L, Williams F. Differences in the Perceived Likelihood of Receiving COVID-19 Vaccine. Int J Environ 
Res Public Health. 2022;19(21):13723. https://doi.org/10.3390/ijerph192113723 PMID: 36360602

	53.	 Perlis RH, Ognyanova K, Santillana M, Lin J, Druckman J, Lazer D, et al. Association of Major Depressive Symptoms With Endorsement 
of COVID-19 Vaccine Misinformation Among US Adults. JAMA Netw Open. 2022;5(1):e2145697. https://doi.org/10.1001/jamanetworko-
pen.2021.45697 PMID: 35061036

	54.	 Humphrey A, March E, Lavender AP, Miller KJ, Alvarenga M, Mesagno C. Buffering the Fear of COVID-19: Social Connectedness Mediates the 
Relationship between Fear of COVID-19 and Psychological Wellbeing. Behav Sci (Basel). 2022;12(3):86. https://doi.org/10.3390/bs12030086 
PMID: 35323405

https://www.canada.ca/en.html
https://doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/pubmed/31078660
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/pubmed/18929686
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1002/nop2.855
http://www.ncbi.nlm.nih.gov/pubmed/33745219
https://doi.org/10.1207/s15327558ijbm0401_6
https://doi.org/10.1207/s15327558ijbm0401_6
http://www.ncbi.nlm.nih.gov/pubmed/16250744
https://doi.org/10.1037//0022-3514.56.2.267
http://www.ncbi.nlm.nih.gov/pubmed/2926629
https://doi.org/10.1097/NMD.0b013e31818b504c
http://www.ncbi.nlm.nih.gov/pubmed/19008735
https://doi.org/10.31234/osf.io/fy8vm
https://doi.org/10.1016/s0895-4356(00)00314-0
https://doi.org/10.1016/s0895-4356(00)00314-0
http://www.ncbi.nlm.nih.gov/pubmed/11297884
https://doi.org/10.3389/fpsyt.2020.581426
https://doi.org/10.1016/S2215-0366(20)30491-0
http://www.ncbi.nlm.nih.gov/pubmed/33306975
https://doi.org/10.1111/pcn.13582
http://www.ncbi.nlm.nih.gov/pubmed/37565691
https://doi.org/10.1007/s00406-020-01171-6
http://www.ncbi.nlm.nih.gov/pubmed/32691135
https://doi.org/10.1186/s12888-021-03434-5
https://doi.org/10.1186/s12888-021-03434-5
http://www.ncbi.nlm.nih.gov/pubmed/34488697
https://doi.org/10.1016/S2215-0366(23)00113-X
http://www.ncbi.nlm.nih.gov/pubmed/37321240
https://news.ontario.ca/en/release/1000052/ontario-expands-covid-19-vaccination-booking-for-more-people
https://doi.org/10.3390/ijerph192113723
http://www.ncbi.nlm.nih.gov/pubmed/36360602
https://doi.org/10.1001/jamanetworkopen.2021.45697
https://doi.org/10.1001/jamanetworkopen.2021.45697
http://www.ncbi.nlm.nih.gov/pubmed/35061036
https://doi.org/10.3390/bs12030086
http://www.ncbi.nlm.nih.gov/pubmed/35323405


PLOS One | https://doi.org/10.1371/journal.pone.0346913  April 15, 2026 16 / 17

	55.	 Luo F, Ghanei Gheshlagh R, Dalvand S, Saedmoucheshi S, Li Q. Front Psychol. 2021;12:661078. https://doi.org/10.3389/fpsyg.2021.661078

	56.	 Quigley M, Whiteford S, Cameron G, Zuj DV, Dymond S. Longitudinal assessment of COVID-19 fear and psychological wellbeing in the United 
Kingdom. J Health Psychol. 2023;28(8):726–38. https://doi.org/10.1177/13591053221134848 PMID: 36397647

	57.	 Koenders M, Mesbah R, Spijker A, Boere E, de Leeuw M, van Hemert B, et al. Effects of the COVID-19 pandemic in a preexisting longitudinal 
study of patients with recently diagnosed bipolar disorder: Indications for increases in manic symptoms. Brain Behav. 2021;11(11):e2326. https://
doi.org/10.1002/brb3.2326 PMID: 34554650

	58.	 Nosè M, Gastaldon C, Acarturk C, Purgato M, Ostuzzi G, Barbui C. Have the COVID-19 outbreak and related restrictions affected the right to men-
tal health of people with severe mental health conditions?. Int Rev Psychiatry. 2023;35(2):180–93. https://doi.org/10.1080/09540261.2022.2145183 
PMID: 37105147

	59.	 Bendau A, Petzold MB, Ströhle A, Plag J. Viral transmission? A longitudinal study of media use and its relation to mental strain during the first 2 
years of the COVID-19 pandemic. Int J Behav Med. 2024. https://doi.org/10.1007/s12529-024-10293-3

	60.	 Lee Y, Jeon YJ, Kang S, Shin JI, Jung YC, Jung SJ. Social media use and mental health during the COVID-19 pandemic in young adults: a 
meta-analysis of 14 cross-sectional studies. BMC Public Health. 2022;22:995. https://doi.org/10.1186/s12889-022-13409-0

	61.	 Nam Chan JK, Chang DHH, Fung VSC, Ching Chui EM, Wong CSM, Chu RST, et al. Prevalence and correlates of depression, anxiety and 
trauma-like symptoms in Chinese psychiatric patients during the fifth wave of COVID-19 pandemic: a cross-sectional study in Hong Kong. BMC 
Psychiatry. 2024;24(1):372. https://doi.org/10.1186/s12888-024-05815-y PMID: 38760703

	62.	 Sampogna G, Di Vincenzo M, Luciano M, Della Rocca B, Albert U, Carmassi C, et al. The effect of social media and infodemic on mental 
health during the COVID-19 pandemic: results from the COMET multicentric trial. Front Psychiatry. 2023;14:1226414. https://doi.org/10.3389/
fpsyt.2023.1226414 PMID: 37575576

	63.	 Su Z, McDonnell D, Wen J, Kozak M, Abbas J, Šegalo S, et al. Mental health consequences of COVID-19 media coverage: the need for effective 
crisis communication practices. Global Health. 2021;17(1):4. https://doi.org/10.1186/s12992-020-00654-4 PMID: 33402169

	64.	 Gao J, Zheng P, Jia Y, Chen H, Mao Y, Chen S, et al. Mental health problems and social media exposure during COVID-19 outbreak. PLoS One. 
2020;15(4):e0231924. https://doi.org/10.1371/journal.pone.0231924 PMID: 32298385

	65.	 Moghanibashi-Mansourieh A. Assessing the anxiety level of Iranian general population during COVID-19 outbreak. Asian J Psychiatr. 
2020;51:102076. https://doi.org/10.1016/j.ajp.2020.102076 PMID: 32334409

	66.	 Lin C-Y, Broström A, Griffiths MD, Pakpour AH. Investigating mediated effects of fear of COVID-19 and COVID-19 misunderstanding in the asso-
ciation between problematic social media use, psychological distress, and insomnia. Internet Interv. 2020;21:100345. https://doi.org/10.1016/j.
invent.2020.100345 PMID: 32868992

	67.	 Chao M, Xue D, Liu T, Yang H, Hall BJ. Media use and acute psychological outcomes during COVID-19 outbreak in China. J Anxiety Disord. 
2020;74:102248. https://doi.org/10.1016/j.janxdis.2020.102248 PMID: 32505918

	68.	 Lee-Baggley D, DeLongis A, Voorhoeave P, Greenglass E. Coping with the threat of severe acute respiratory syndrome: Role of threat apprais-
als and coping responses in health behaviors. Asian J Soc Psychol. 2004;7(1):9–23. https://doi.org/10.1111/j.1467-839X.2004.00131.x PMID: 
32313437

	69.	 Puterman E, DeLongis A, Lee-Baggley D, Greenglass E. Coping and health behaviours in times of global health crises: lessons from SARS and 
West Nile. Glob Public Health. 2009;4(1):69–81. https://doi.org/10.1080/17441690802063304 PMID: 19153931

	70.	 Kan Z, Søegaard EGI, Siqveland J, Hussain A, Hanssen-Bauer K, Jensen P, et al. Coping, Social Support and Loneliness during the COVID-19 
Pandemic and Their Effect on Depression and Anxiety: Patients’ Experiences in Community Mental Health Centers in Norway. Healthcare (Basel). 
2022;10(5):875. https://doi.org/10.3390/healthcare10050875 PMID: 35628012

	71.	 Chang OD, Ward KP, Lee SJ. Examining Coping Strategies and Mental Health during the COVID-19 Pandemic: Evidence for the Protective Role of 
Problem-Focused Coping. Health Soc Work. 2024;49(3):175–84. https://doi.org/10.1093/hsw/hlae018 PMID: 38878189

	72.	 Miola A, Caiolo S, Pontoni G, Pozzan E, Moriglia C, Simionato F, et al. Anxiety and Depression during the Second Wave of the COVID-19 Pan-
demic: The Role of Coping Strategies. Int J Environ Res Public Health. 2023;20(4):2974. https://doi.org/10.3390/ijerph20042974 PMID: 36833670

	73.	 Cheng C, Ying W, Ebrahimi OV, Wong KFE. Coping style and mental health amid the first wave of the COVID-19 pandemic: a culture-moderated 
meta-analysis of 44 nations. Health Psychol Rev. 2024;18(1):141–64. https://doi.org/10.1080/17437199.2023.2175015 PMID: 36762601

	74.	 Mariani R, Renzi A, Di Trani M, Trabucchi G, Danskin K, Tambelli R. The Impact of Coping Strategies and Perceived Family Support on Depressive 
and Anxious Symptomatology During the Coronavirus Pandemic (COVID-19) Lockdown. Front Psychiatry. 2020;11:587724. https://doi.org/10.3389/
fpsyt.2020.587724 PMID: 33281647

	75.	 Richardson D, Aranda F, Cook JA, Swarbrick M. How Individuals with Mental Health Challenges Coped During the COVID-19 Pandemic. Clin Nurs 
Res. 2024;33(7):530–7. https://doi.org/10.1177/10547738241273294 PMID: 39148237

	76.	 Ciuhan GC, Nicolau RG, Iliescu D. Perceived stress and wellbeing in Romanian teachers during the COVID-19 pandemic: The intervening effects 
of job crafting and problem-focused coping. Psychol Sch. 2022;59(9):1844–55. https://doi.org/10.1002/pits.22728 PMID: 35572180

	77.	 El-Monshed AH, El-Adl AA, Ali AS, Loutfy A. University students under lockdown, the psychosocial effects and coping strategies during COVID-
19 pandemic: A cross sectional study in Egypt. J Am Coll Health. 2022;70(3):679–90. https://doi.org/10.1080/07448481.2021.1891086 PMID: 
33651672

https://doi.org/10.3389/fpsyg.2021.661078
https://doi.org/10.1177/13591053221134848
http://www.ncbi.nlm.nih.gov/pubmed/36397647
https://doi.org/10.1002/brb3.2326
https://doi.org/10.1002/brb3.2326
http://www.ncbi.nlm.nih.gov/pubmed/34554650
https://doi.org/10.1080/09540261.2022.2145183
http://www.ncbi.nlm.nih.gov/pubmed/37105147
https://doi.org/10.1007/s12529-024-10293-3
https://doi.org/10.1186/s12889-022-13409-0
https://doi.org/10.1186/s12888-024-05815-y
http://www.ncbi.nlm.nih.gov/pubmed/38760703
https://doi.org/10.3389/fpsyt.2023.1226414
https://doi.org/10.3389/fpsyt.2023.1226414
http://www.ncbi.nlm.nih.gov/pubmed/37575576
https://doi.org/10.1186/s12992-020-00654-4
http://www.ncbi.nlm.nih.gov/pubmed/33402169
https://doi.org/10.1371/journal.pone.0231924
http://www.ncbi.nlm.nih.gov/pubmed/32298385
https://doi.org/10.1016/j.ajp.2020.102076
http://www.ncbi.nlm.nih.gov/pubmed/32334409
https://doi.org/10.1016/j.invent.2020.100345
https://doi.org/10.1016/j.invent.2020.100345
http://www.ncbi.nlm.nih.gov/pubmed/32868992
https://doi.org/10.1016/j.janxdis.2020.102248
http://www.ncbi.nlm.nih.gov/pubmed/32505918
https://doi.org/10.1111/j.1467-839X.2004.00131.x
http://www.ncbi.nlm.nih.gov/pubmed/32313437
https://doi.org/10.1080/17441690802063304
http://www.ncbi.nlm.nih.gov/pubmed/19153931
https://doi.org/10.3390/healthcare10050875
http://www.ncbi.nlm.nih.gov/pubmed/35628012
https://doi.org/10.1093/hsw/hlae018
http://www.ncbi.nlm.nih.gov/pubmed/38878189
https://doi.org/10.3390/ijerph20042974
http://www.ncbi.nlm.nih.gov/pubmed/36833670
https://doi.org/10.1080/17437199.2023.2175015
http://www.ncbi.nlm.nih.gov/pubmed/36762601
https://doi.org/10.3389/fpsyt.2020.587724
https://doi.org/10.3389/fpsyt.2020.587724
http://www.ncbi.nlm.nih.gov/pubmed/33281647
https://doi.org/10.1177/10547738241273294
http://www.ncbi.nlm.nih.gov/pubmed/39148237
https://doi.org/10.1002/pits.22728
http://www.ncbi.nlm.nih.gov/pubmed/35572180
https://doi.org/10.1080/07448481.2021.1891086
http://www.ncbi.nlm.nih.gov/pubmed/33651672


PLOS One | https://doi.org/10.1371/journal.pone.0346913  April 15, 2026 17 / 17

	78.	 Luo M, Guo L, Yu M, Jiang W, Wang H. The psychological and mental impact of coronavirus disease 2019 (COVID-19) on medical staff and 
general public - A systematic review and meta-analysis. Psychiatry Res. 2020;291:113190. https://doi.org/10.1016/j.psychres.2020.113190 PMID: 
32563745

	79.	 Uphoff EP, Lombardo C, Johnston G, Weeks L, Rodgers M, Dawson S, et al. Mental health among healthcare workers and other vulnerable 
groups during the COVID-19 pandemic and other coronavirus outbreaks: A rapid systematic review. PLoS One. 2021;16(8):e0254821. https://doi.
org/10.1371/journal.pone.0254821 PMID: 34347812

	80.	 Hossain MM, Tasnim S, Sultana A, Faizah F, Mazumder H, Zou L, et al. Epidemiology of mental health problems in COVID-19: a review. 
F1000Res. 2020;9:636. https://doi.org/10.12688/f1000research.24457.1 PMID: 33093946

	81.	 Solmi M, Thompson T, Estradé A, Agorastos A, Radua J, Cortese S, et al. Global and risk-group stratified well-being and mental health during 
the COVID-19 pandemic in adults: Results from the international COH-FIT Study. Psychiatry Res. 2024;342:115972. https://doi.org/10.1016/j.
psychres.2024.115972 PMID: 39305825

	82.	 Dragioti E, Li H, Tsitsas G, Lee KH, Choi J, Kim J, et al. A large-scale meta-analytic atlas of mental health problems prevalence during the COVID-
19 early pandemic. J Med Virol. 2022;94(5):1935–49. https://doi.org/10.1002/jmv.27549 PMID: 34958144

	83.	 Aksunger N, Vernot C, Littman R, Voors M, Meriggi NF, Abajobir A, et al. COVID-19 and mental health in 8 low- and middle-income countries: A 
prospective cohort study. PLoS Med. 2023;20(4):e1004081. https://doi.org/10.1371/journal.pmed.1004081 PMID: 37023021

	84.	 Mihretu A, Fekadu W, Alemu AA, Amare B, Assefa D, Misganaw E, et al. Impact of the COVID-19 pandemic on mental health care and people with 
mental health conditions in Ethiopia: the MASC mixed-methods study. Int J Ment Health Syst. 2023;17(1):47. https://doi.org/10.1186/s13033-023-
00612-8 PMID: 38057791

	85.	 Kumar M, Kumar P. Impact of pandemic on mental health in lower- and middle-income countries (LMICs). Glob Ment Health (Camb). 2020;7:e35. 
https://doi.org/10.1017/gmh.2020.28 PMID: 34191999

	86.	 De Sousa A, Mohandas E, Javed A. Psychological interventions during COVID-19: Challenges for low and middle income countries. Asian J Psy-
chiatr. 2020;51:102128. https://doi.org/10.1016/j.ajp.2020.102128 PMID: 32380441

	87.	 Shukla J, Manohar Singh R. Psychological Health amidst COVID-19: A Review of existing literature in the Indian Context. Clin Epidemiol Glob 
Health. 2021;11:100736. https://doi.org/10.1016/j.cegh.2021.100736 PMID: 33898865

	88.	 Hosen I, Al-Mamun F, Mamun MA. Prevalence and risk factors of the symptoms of depression, anxiety, and stress during the COVID-19 pan-
demic in Bangladesh: a systematic review and meta-analysis. Glob Ment Health (Camb). 2021;8:e47. https://doi.org/10.1017/gmh.2021.49 PMID: 
35145709

	89.	 Mamun MA, Ullah I. COVID-19 suicides in Pakistan, dying off not COVID-19 fear but poverty? - The forthcoming economic challenges for a devel-
oping country. Brain Behav Immun. 2020;87:163–6. https://doi.org/10.1016/j.bbi.2020.05.028 PMID: 32407859

	90.	 Lo HKY, Wong GHS, Chan JKN, Wong CSM, Lei JHC, So YK, et al. COVID-19 perseverative cognition and depressive symptoms in Hong Kong: 
The moderating role of resilience, loneliness and coping strategies. J Affect Disord. 2023;337:86–93. https://doi.org/10.1016/j.jad.2023.05.058 
PMID: 37230268

	91.	 Stepanova E, Thompson A, Yu G, Fu Y. Changes in mental health services in response to the COVID-19 pandemic in high-income countries: a 
rapid review. BMC Psychiatry. 2024;24(1):103. https://doi.org/10.1186/s12888-024-05497-6 PMID: 38321403

	92.	 Sivan M, Taylor S. NICE guideline on long covid. BMJ. 2020;:m4938. https://doi.org/10.1136/bmj.m4938

	93.	 van der Feltz-Cornelis C, Turk F, Sweetman J, Khunti K, Gabbay M, Shepherd J, et al. Prevalence of mental health conditions and brain 
fog in people with long COVID: A systematic review and meta-analysis. Gen Hosp Psychiatry. 2024;88:10–22. https://doi.org/10.1016/j.gen-
hosppsych.2024.02.009 PMID: 38447388

	94.	 Hovagemyan F, Dugerdil A, Braggion A, Mallet L, Flahault A. Psychiatric consequences and issues of long COVID on patients with prior psychiatric 
comorbidities: a scoping review. Front Psychiatry. 2023;14:1181767. https://doi.org/10.3389/fpsyt.2023.1181767 PMID: 37351002

https://doi.org/10.1016/j.psychres.2020.113190
http://www.ncbi.nlm.nih.gov/pubmed/32563745
https://doi.org/10.1371/journal.pone.0254821
https://doi.org/10.1371/journal.pone.0254821
http://www.ncbi.nlm.nih.gov/pubmed/34347812
https://doi.org/10.12688/f1000research.24457.1
http://www.ncbi.nlm.nih.gov/pubmed/33093946
https://doi.org/10.1016/j.psychres.2024.115972
https://doi.org/10.1016/j.psychres.2024.115972
http://www.ncbi.nlm.nih.gov/pubmed/39305825
https://doi.org/10.1002/jmv.27549
http://www.ncbi.nlm.nih.gov/pubmed/34958144
https://doi.org/10.1371/journal.pmed.1004081
http://www.ncbi.nlm.nih.gov/pubmed/37023021
https://doi.org/10.1186/s13033-023-00612-8
https://doi.org/10.1186/s13033-023-00612-8
http://www.ncbi.nlm.nih.gov/pubmed/38057791
https://doi.org/10.1017/gmh.2020.28
http://www.ncbi.nlm.nih.gov/pubmed/34191999
https://doi.org/10.1016/j.ajp.2020.102128
http://www.ncbi.nlm.nih.gov/pubmed/32380441
https://doi.org/10.1016/j.cegh.2021.100736
http://www.ncbi.nlm.nih.gov/pubmed/33898865
https://doi.org/10.1017/gmh.2021.49
http://www.ncbi.nlm.nih.gov/pubmed/35145709
https://doi.org/10.1016/j.bbi.2020.05.028
http://www.ncbi.nlm.nih.gov/pubmed/32407859
https://doi.org/10.1016/j.jad.2023.05.058
http://www.ncbi.nlm.nih.gov/pubmed/37230268
https://doi.org/10.1186/s12888-024-05497-6
http://www.ncbi.nlm.nih.gov/pubmed/38321403
https://doi.org/10.1136/bmj.m4938
https://doi.org/10.1016/j.genhosppsych.2024.02.009
https://doi.org/10.1016/j.genhosppsych.2024.02.009
http://www.ncbi.nlm.nih.gov/pubmed/38447388
https://doi.org/10.3389/fpsyt.2023.1181767
http://www.ncbi.nlm.nih.gov/pubmed/37351002

