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Abstract

Objective

A scoping review of studies published in the first year of the COVID-19 pandemic focused

on individuals with pre-existing symptoms of depression, anxiety, and specified stressor-

related disorders, with the objective of mapping the research conducted.

Eligibility criteria

(1) direct study of individuals with pre-existing depressive, anxiety, and/or specified

stressor-related (i.e., posttraumatic stress, acute stress) disorders/issues; (2) focus on men-

tal health-related pandemic effects, and; (3) direct study of mental health symptoms related

to depression, anxiety, or psychological distress.

Sources of evidence

Database-specific subject headings and natural language keywords were searched in Med-

line, Embase, APA PsycInfo, and Cumulative Index to Nursing & Allied Health Literature

(CINAHL) up to March 3, 2021. Review of potentially relevant studies was conducted by two
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independent reviewers and proceeded in two stages: (1) title and abstract review, and; (2)

full paper review.

Data charting

Study details (i.e., location, design and methodology, sample or population, outcome mea-

sures, and key findings) were extracted from included studies by one reviewer and con-

firmed by the Principal Investigator.

Results

66 relevant articles from 26 countries were identified. Most studies adopted a cross-sec-

tional design and were conducted via online survey. About half relied on general population

samples, with the remainder assessing special populations, primarily mental health patients.

The most commonly reported pre-existing category of disorders or symptoms was depres-

sion, followed closely by anxiety. Most studies included depressive and anxiety symptoms

as outcome measures and demonstrated increased vulnerability to mental health symptoms

among individuals with a pre-existing mental health issue.

Conclusion

These findings suggest that improved mental health supports are needed during the pan-

demic and point to future research needs, including reviews of other diagnostic categories

and reviews of research published in subsequent years of the pandemic.

Introduction

In March 2020, the World Health Organization (WHO) declared COVID-19 to be a global

pandemic. Public health measures were introduced worldwide in an effort to control spread of

the virus. These measures varied from one nation to another and included closure of interna-

tional borders, shelter-in-place orders, and closure of non-essential businesses, schools and

community gathering places. The profound impact of the pandemic and associated public

health measures led to a rise in mental health outcomes including elevated symptoms of

depression, generalized anxiety, and posttraumatic stress, which was documented by scientists

across the globe [1,2].

During the early stages of the pandemic, experts speculated that increased vulnerability to

adverse mental health outcomes of the pandemic would be heightened for those with pre-exist-

ing mental health issues [3]. Those with pre-existing mental health symptoms or diagnoses

were posited to have a heightened sensitivity to stress or depleted coping capacities [4,5],

increasing their vulnerability to the impact of pandemic-related stressors. Additionally, people

with pre-existing disorders may experience interruptions in treatment or lack access to social

supports and/or medication [6,7] or become non-compliant to treatment during the pandemic

[6,8].

Exponential growth in research examining the mental health impact of the COVID-19 pan-

demic prompted the need for a synthesis of current evidence. The current study aimed to con-

duct a focused scoping review of studies published in the first year of the COVID-19 pandemic

that examined vulnerability to mental health outcomes among those with pre-existing mental

health issues. To our knowledge, no other reviews of the literature had yet addressed the men-

tal health impacts of the pandemic in this specific population. Recognizing distinct
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symptomology of each class of psychiatric disorder [9,10], and thus the possibility that individ-

uals with specific mental health symptoms or diagnoses are differentially vulnerable to the

effects of the pandemic, the scoping review focused on individuals with pre-existing symptoms

of depression, anxiety, and stressor-related disorders. In light of evidence from previous dis-

ease outbreaks [11–13], these symptoms were identified early in the pandemic as potential out-

comes of concern [3]. The objective of the scoping review was to examine the breadth of

research conducted in the pandemic’s first year, including geographical representation, study

design, methodology, sample or population of interest, outcome measures and key findings.

Method

Adoption of a scoping review methodology was selected in light of the unprecedented pace of

research publication during the first year of the COVID-19 pandemic, and because of the

potentially heterogeneous mix of studies addressing the research question. The review was

designed to identify gaps in knowledge, clarify concepts, and summarize evidence to inform

policy and practice [14]. The review was guided by the framework originally developed by

Arksey and O’Malley [15] and further progressed by the Joanna Briggs Institute [14]. The pro-

cess involved five stages: (1) identifying the research question and parameters; (2) identifying

relevant studies; (3) selecting eligible studies; (4) charting the data, and; (5) collating, summa-

rizing and reporting the results. The Preferred Reporting Items for Systematic reviews and

Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist [16] guided reporting

of the findings.

Identifying the research question

A single research question was identified as the primary focus of the review: How has the

COVID-19 pandemic impacted the mental health symptoms of individuals with pre-existing

depressive, anxiety, or specified stressor-related (i.e., posttraumatic stress, acute stress) disor-

ders/issues?

Identifying relevant studies

Articles were identified through searches using database-specific subject headings and key-

words in natural language in the following databases: Medline (including Epub ahead of print,

in-process and other non-indexed citations), Embase, APA PsycInfo, and Cumulative Index to

Nursing & Allied Health Literature (CINAHL).

A medical librarian (TR) developed the search strategies with input from the review team

and conducted all searches on October 29, 2020 and again on March 3, 2021. Mental health

conditions considered were: pre-existing depressive, anxiety, or specified stressor-related (i.e.,

posttraumatic stress, acute stress) disorders/issues. To capture articles on pre-existing mental

health conditions that may not be described as such, we used natural language search terms

such as “improve”, “lessen”, “worsen”, and “exacerbate”, which imply a change over time from

a pre-existing state. Due to challenges involved in employing the same terms (i.e., depression

and anxiety) in two different concepts within the same search strategy (see inclusion criteria 1

and 3 below), we also designed the strategy to query pre-existing depression, anxiety or

stressor-related disorders separately from all other pre-existing mental health conditions. Pub-

lication year limits applied were 2019-present, reflecting the onset of the COVID-19 pandemic.

No language limits were applied. The full Medline search strategy can be found in Table 1.

Records returned from this search were managed in Covidence systematic review software.

Inclusion criteria. Three criteria were required for inclusion in the review; if any criterion

was not met, the study was excluded:
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1. Direct study of the population of interest (i.e., primary data from individuals with pre-exist-

ing depressive, anxiety, and/or specified stressor-related (i.e., posttraumatic stress, acute

stress) disorders/issues);

2. Focus on the mental health effects of the COVID-19 pandemic;

3. Direct study of mental health symptoms related to depression, anxiety, or psychological

distress.

Table 1. Ovid medline database search strategy: Epub ahead of print, in-process & other non-indexed citations,

ovid MEDLINE1 daily and ovid MEDLINE1<1946-present>.

1 exp Coronavirus/

2 (coronavir* or corona virus* or nCoV* or COVID or COVID19 or SARS-CoV-2).ti,ab,kf.

3 exp affective disorders/

4 exp anxiety disorders/

5 ((preexist* or pre-exist* or exist* or previous* or before or prior or already or chronic or longterm or long-term

or lifelong or life-long or history) adj5 (depress* or anxiety or bipolar or dysthymi* or phobia* or panic* or

obsessive compulsive or ocd or (mood adj3 disorder*) or (affective adj3 disorder*))).ti,ab,kf.

6 ((depress* or anxiety or mood* or affective*) adj3 (diagnos* or disorder*)).ti,ab,kf.

7 (improv* adj3 (mental* or psychiatr* or depress* or anxiety or mood* or affective*)).ti,ab,kf.

8 (worsen* adj3 (mental* or psychiatr* or depress* or anxiety or mood* or affective*)).ti,ab,kf.

9 (relie* adj3 (mental* or psychiatr* or depress* or anxiety or mood* or affective*)).ti,ab,kf.

10 (lessen* adj3 (mental* or psychiatr* or depress* or anxiety or mood* or affective*)).ti,ab,kf.

11 (exacerbat* adj3 (mental* or psychiatr* or depress* or anxiety or mood* or affective*)).ti,ab,kf.

12 mental disorders/ or exp dissociative disorders/ or exp "feeding and eating disorders"/ or exp personality

disorders/ or exp "schizophrenia spectrum and other psychotic disorders"/ or exp somatoform disorders/ or exp

"trauma and stressor related disorders"/

13 ((preexist* or pre-exist* or exist* or previous* or before or prior or already or chronic or longterm or long-term

or lifelong or life-long or history) adj5 (personality disorder* or (disorder* adj2 eating) or post-trauma* or

posttrauma* or PTSD or complex trauma or psychosis or psychotic or schizo* or manic or mania or mental* or

psychiatr*)).ti,ab,kf.

14 ((mental* or psychiatr*) adj3 (patient* or inpatient* or outpatient* or facilit* or hospital* or unit* or ward* or

setting* or institut*)).ti,ab,kf.

15 ((mental* or psychiatr* or obsessive compulsive or ocd or personality disorder* or posttrauma* or posttrauma*
or PTSD or complex trauma or (disorder* adj2 eating) or psychosis or psychotic or schizo* or manic or mania)

adj3 (diagnos* or disorder*)).ti,ab,kf.

16 (depress* or anxiet* or bipolar or dysthymi* or phobia* or panic* or obsess* or compuls* or OCD or mood* or

(affective adj3 disorder*)).ti,ab,kf,hw.

17 or/1-2 [COVID]

18 or/3-11 [preexisting mood or anxiety disorder]

19 or/12-15 [preexisting other MH disorder]

20 17 and 18 [COVID + preexisting mood/anxiety]

21 16 and 17 and 19 [COVID + other preexisting MH disorder + mood/anxiety]

22 20 or 21

23 limit 22 to yr = "2019 -Current”

https://doi.org/10.1371/journal.pone.0295496.t001
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Exclusion criteria. Articles were considered ineligible if they met either of the following

two criteria:

1. Full text was not available in English language.

2. Articles subject to no or minimal peer review (e.g., conference abstracts or proceedings,

pre-print articles that have not yet undergone peer review).

Selecting eligible studies

The review of potentially relevant studies proceeded in two stages: (1) title and abstract review,

and; (2) full paper review. To reduce potential bias, the title and abstract of each record were

screened by two independent reviewers to identify articles potentially relevant to the scoping

review. Conflicts between independent reviewers regarding eligibility of a study for inclusion

were discussed and resolved by a minimum of three reviewers, including the Principal Investi-

gator. In determining relevance of articles focused on specific diagnoses, the Diagnostic and

Statistical Manual of Mental Disorders (DSM-5) [9] was used; all diagnoses listed under anxi-

ety disorders and depressive disorders were included, as were posttraumatic stress disorder

(PTSD) and acute stress disorder.

Based on screening of titles and abstracts, potentially relevant articles were read in full by

two independent reviewers. To be included in the final analysis, data related to the mental

health symptoms or diagnoses of interest could not be intermixed or merged with data related

to other mental health issues that were not relevant to our research question. For example, if

the effects of the pandemic were assessed in patients with anxiety, depression or schizophrenia,

the article could only be included in the review if analyses examined patients with anxiety and/

or depression separately from patients with schizophrenia. A few exceptions were made for

studies where only a small minority of the sample was diagnosed with a condition outside of

the inclusion criteria; these cases are identified in the data extraction table (see Table 1). Since

suicidal ideation is a possible symptom of depression, but is not exclusive to this diagnosis,

articles where suicide-related symptoms (e.g., ideation, attempts) were included as a relevant

outcome variable were included in the review, while articles in which suicide-related symp-

toms were listed as the sole pre-existing mental health condition were excluded. In the full text

review stage, conflicts between two independent reviewers regarding eligibility of a study for

inclusion were resolved by the Principal Investigator. To be included in the final analysis, an

article had to be selected in the full paper review stage by at least two reviewers, one of whom

had to be the Principal Investigator.

Charting the data and synthesizing the results

Study details (i.e., location, design and methodology, sample or population, outcome mea-

sures, and key findings) were extracted from included studies by one reviewer and confirmed

by the Principal Investigator. Data were collated using narrative synthesis.

Results

The search returned 4,594 records from the four searched databases, resulting in 3,491 records

following removal of duplicates. Title and abstract screening identified 198 potentially relevant

articles that progressed to full text review. This final stage of review resulted in the identifica-

tion of 66 articles relevant to the research question (see Table 2). A flow diagram outlining the

narrowing of search findings at each stage of the review, including reasons for exclusion at the

full text review stage, is provided in Fig 1.
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Table 2. Data extraction and summary of results (n = 66).

Authors (year) Location Design/Method Aims Sample Dependent Measures Findings

Alonso et al.

(2021) [17]

Spain Cross-sectional

online survey

To estimate prevalence of mental

disorders in a “sample of

healthcare professionals and in

subsamples of those with/without

prior lifetime mental disorders”

and to estimate “associations of

individual and professional

characteristics, COVID-19

infection status, and COVID-19

exposure with these mental

disorders.”

9,138 healthcare workers from 18

healthcare institutions from 6

Autonomous Communities in

Spain, of whom 11.2% reported

lifetime history of a mood disorder

and 35.9% reported lifetime history

of an anxiety disorder.

Depression (PHQ-8); Anxiety

(GAD-7, number of panic attacks

in previous 30 days assessed with

item from the WMH-ICS); PTSD

(PCL-5)

Chi-square analyses indicate that

lifetime history of mood disorder

and anxiety disorder are associated

with increased prevalence of

current symptoms associated with

depression, anxiety, panic attacks,

and PTSD.

Aragona et al.

(2021) [18]

Italy Pre-post

telephone

interview

(Pre-pandemic

measures

collected via in-

person

interview)

“To evaluate perceived mental

health during the lockdown

period in a sample of immigrants

in poor socioeconomic

conditions who were in treatment

at an outpatient department

specifically dedicated to

migration and poverty.”

81 outpatients who: “(a) had at least

one mental disorder; (b) were

immigrants; and (c) were in poor

socioeconomic conditions.” Among

this sample, multiple mental

disorders were reflected including

PTSD (34.6% of outpatients),

depression (13.6% of outpatients),

and anxiety (7.4% of outpatients).

Depression (HDRS item 1);

anxiety (HDRS item 10); PTSD

(PCL-5, past-week version);

COVID-related anxiety (HDRS

item 10 modified)

“Mental symptoms were unchanged

or improved in many patients,

anxiety and nervousness appearing

as the most frequently worsened

symptoms, but never above 50%

(50% and 42%, respectively).

Moreover, anxiety for the

coronavirus and nightmares were

not different in worsened versus

stable/improved patients, while of

the other symptoms only three

(general psychic anxiety, sleep

problems, and nervousness)

remained significant in the

multivariate analysis.” “Worsened

patients had higher scores at several

psychopathological indexes: post-

traumatic thoughts, feelings of

irritability, tension and

nervousness, sleep problems,

depressed mood and anxiety.

COVID-19 specific fears were not

severe in both groups (it was the

variable with the lowest scores) and

did not differ significantly.”

Asmundson et al.

(2020) [19]

Canada &

USA

Cross-sectional

online survey

To assess the difference in

susceptibility to COVID-

19-related stressors across

different classes of mental health

disorders

Drawn from a quota-based general

population sample: 368 with a

current primary mood disorder; 700

with a current primary anxiety-

related disorder; 500 respondents

who did not report a current mental

health diagnosis

Depression (PHQ-4); anxiety

(PHQ-4); COVID-19-related

stress (CSS); stressors associated

with self-isolation, and self-

isolation distress.

“Respondents with anxiety-related

and mood disorders reported

significantly higher levels of current

anxiety and depression than those

with no diagnosis.” “The anxiety-

related disorder group reported

significantly higher levels of current

anxiety and similar levels of current

depression compared to the mood

disorder group.” “The anxiety-

related disorder group reported

significantly higher overall COVID-

19-related stress. . .than those in the

mood disorder and no mental

disorder groups. There were no

significant differences between the

mood disorder and no mental

disorder groups.”

Ballestero et al.

(2020) [20]

Brazil Cross-sectional

online survey

“To identify the level of

knowledge and readiness of the

healthcare providers, as well as to

evaluate new preventive practices

that have been introduced,

psychological concerns, and the

impact of the COVID-19

pandemic on pediatric

neurosurgical units in Brazil.”

76 active members of the Brazilian

Society of Pediatric Neurosurgery

Worsening of previous

anxiety symptoms

7.9% reported worsening of

previous

anxiety symptoms

(Continued)
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Table 2. (Continued)

Authors (year) Location Design/Method Aims Sample Dependent Measures Findings

Barros et al.

(2020) [21]

Brazil Cross-sectional

online survey

“To analyze the frequency of

sadness, nervousness and sleep

pattern changes during the

COVID-19 pandemic in Brazil,

identifying the most effected [sic]

demographic segments.”

Based on a snowballed sample of

45,161 participants, 14.9% of whom

reported a history of depression

Depression (During the

pandemic, how frequently have

you felt sad, crestfallen or

depressed?); anxiety (During the

pandemic, how frequently have

you felt worried, anxious or

nervous?)

Feeling sadness/depression all the

time or nearly all the time and

feeling anxious/nervous all the time

occurred more frequently in people

with prior diagnosis of depression

than among those who did not have

prior diagnosis.

Bruffaerts et al.

(2021) [22]

Belgium Cross-sectional

online survey

“To investigate the 30-day

prevalence of STB [suicidal

thoughts and behaviours] and

associated risk factors” among

clinically active healthcare

professionals.

8,758 healthcare professionals, of

whom 7.7%, 12.0%, and 2.9%

reported a lifetime history of

depression, anxiety, and panic

attacks, respectively.

Suicidal thoughts and behaviours

(modified version of the C-SSRS)

Lifetime emotional problems were

strongly associated with suicidal

thoughts and behaviours, with the

strongest association found for a

history of depression.

Bruine de Bruin

(2021) [23]

USA Cross-sectional

online survey

To assess “whether older adult

age was associated with lower risk

perceptions for COVID-19 and

with less depression and anxiety.”

6,666 members of the University of

Southern California’s (USC)

Understanding America Study

(UAS). In a pre-pandemic survey,

18% of UAS participants reported a

depression diagnosis.

Depression and anxiety (PHQ-4) A pre-pandemic diagnosis of

depression was associated with

increased risk of depression and

anxiety during the pandemic

(PHQ-4 total score, anxiety

subscale, depression subscale).

Chaix et al.

(2020) [24]

France Cross-sectional

online survey

To assess peritraumatic distress

(PD) in at-risk patients in France

and identify risk factors for PD

and PTSD during the COVID-19

crisis.

1,771 patients in four groups of

chatbot users followed for breast

cancer, asthma, depression and

migraine

Peritraumatic Distress (PDI) Depression was associated with a

significantly higher peritraumatic

distress score.

Cheema et al.

(2021) [25]

Australia Cross-sectional

online survey

“To quantify stress, anxiety and

depression among individuals

with

Inflammatory bowel disease

(IBD) in Australia during the

Pandemic.”

352 adults with an underlying

diagnosis of IBD living in Australia,

45% of whom reported a pre-

existing diagnosis of depression

and/or anxiety.

Depression, anxiety, stress

(DASS-21 depression, anxiety,

and stress subscales); a question

regarding perceived impact of

pandemic on their diagnosis

More than two thirds of patients

with a pre-existing diagnosis of

depression and/or anxiety reported

worsening of their diagnosis due to

the psychological impact of the

pandemic. Fig 1 suggests

depression, anxiety, and stress

higher among IBD patients with

pre-existing mental health

diagnosis (no statistical analyses

reported).

Conte et al.

(2020) [26]

Italy Cross-sectional

online survey

To assess emotional and

behavioral symptoms of Tourette

syndrome among children and

adolescents in the early stages of

the COVID-19 lockdown and to

identify sociodemographic or

health-related risk factors.

238 parents of offspring (children,

adolescents, or adults) with Tourette

syndrome, of whom 51% reported

comorbid anxiety symptoms, 16%

reported comorbid depression

symptoms, and 9% reported

comorbid panic symptoms.

Question asking about potential

worsening of comorbid

symptoms (including anxiety,

depression, and panic).

“An increase of anxiety and

obsessive-compulsive symptoms

(OCS) in 26 and 28% of our sample

[was observed].” Worsening of

depression and panic was also

reported by 14% and 8%,

respectively. “However, our

findings indicate that anxious-

depressive symptoms were

outreached by externalizing and

behavioral problems.”

Costa et al. (2020)

[27]

USA Cross-sectional

online survey

To survey individuals with

mental illness about the perceived

impact of the pandemic on

wellness.

214 members of ForLikeMinds, “an

online peer support community

dedicated to recovery and wellness

of people living with or supporting

someone with mental illness,

substance use, or a stressful life

event” (of which 193 self-identified

as living with a mental illness).

COVID-19-related stress (e.g.,

concern that mental illness

would worsen, fear of not getting

treatment)

Diagnosis of anxiety was associated

with concern that mental illness

would worsen, concern that

caregivers would be unable to

provide support, concern about not

getting treatment, concern about

getting sick, and coping poorly.

Those with an anxiety disorder

reported the most concerns.

Diagnosis of major depression was

associated with fear of running out

of medication, fear of getting sick,

and feeling less connected to family.

De Pietri &

Chiorri (2021)

[28]

Italy Cross-sectional

online survey

“To assess the perceived change

in anxiety levels and its predictors

in a non-clinical, non-infected,

home-quarantined Italian sample

in the very first weeks of the

lockdown.”

593 non-clinical Italian adults who

did not report symptoms of

COVID-19 at the time of the survey.

Reflecting back on how they felt

before quarantine, participants

completed measures of depression,

social anxiety, and health anxiety

retrospectively.

Anxiety (BAI) Bivariate analyses indicated that

retrospectively-reported pre-

pandemic depression and health

anxiety were associated with a

perceived increase in anxiety

during quarantine. Multivariate

analyses indicated that “a perceived

increase in anxiety was significantly

predicted by higher levels of health

anxiety.”

(Continued)
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Di Nicola et al.

(2020) [4]

Italy Cross-sectional

online survey

“To evaluate the psychological

impact of the pandemic in a

cohort of remitted patients

affected by MDD or BD and to

analyze serum

25-hydroxyvitamin D levels” as a

predictor of psychological

burden.

112 outpatients with DSM-5

diagnosis of MDD or BD regularly

referring to the Psychiatric Unit of

the Fondazione Policlinico

Universitario Agostino Gemelli

IRCCS, Universita ‘Cattolica del

Sacro Cuore of Rome.

Global measure of distress,

anxiety, depressive symptoms

(K10)

A diagnosis of MDD was predictive

of more severe psychological

distress during the pandemic,

compared to BD.

Duarte et al.

(2021) [29]

Brazil Cross-sectional

online survey

To evaluate stress perception

among Brazilian physical

therapists (PTs) during the

COVID-19 pandemic and

identify psychosocial demands,

sociodemographic, professional

and clinical factors associated

with stress perception.

417 physical therapists, of whom

13.7 percent reported a previous

diagnosis of depressive disorder and

23.3 percent reported a previous

diagnosis of anxiety disorder.

Perceived stress (PSS) Previous diagnosis of depressive or

anxiety disorder was associated

with perceived stress.

Einvik et al.

(2021) [30]

Norway Cross-sectional

online or paper

survey

“To determine if the prevalence

of symptom-defined PTSD 1.5–6

months after confirmed COVID-

19 was higher in hospitalized

than non-hospitalized subjects”

and “to determine risk factors for

persistent symptoms of PTSD in

COVID-19 survivors.”

125 hospitalized and 458 non-

hospitalized COVID-19 survivors.

PTSD symptoms (PCL-5) Among non-hospitalized COVID-

19 survivors, those with a history of

depression displayed higher odds of

PTSD symptoms.

Fallon et al.

(2021) [31]

United

Kingdom

Cross-sectional

online survey

“To explore the psychosocial

experiences of UK women in the

early postnatal period (birth to

twelve weeks postpartum) during

initial government ‘lockdown’

restrictions in the COVID-19

pandemic.”

614 mothers with infants aged

between birth and twelve weeks;

11.4% of mothers reported a current

clinical diagnosis of depression and

18.4% reported a current clinical

diagnosis of anxiety.

Depression (EPDS) and anxiety

(STAI-S)

A current clinical diagnosis of

depression and of anxiety in step 1

of a hierarchical logistic regression

model explained approximately 8%

and 10% of the variance in risk of

clinically relevant depression, and

approximately 7% and 9% of the

variance in risk of clinically relevant

anxiety. In the fully adjusted

models, those without a current

diagnosis for depression had

reduced odds of both clinically

relevant depression and anxiety

during the lockdown.

Fountoulakis

et al. (2021) [32]

Greece Cross-sectional

online survey

To investigate the prevalence of

depression in the adult

population aged 18–69 in Greece

during the lockdown; the changes

in anxiety, distress, suicidal

ideation and their association

with personal and interpersonal/

social variables.

3,399 adults aged 18–69 years, of

whom 26.9% reported a history of

depression.

Depression (CES-D) Bivariate analyses indicated that

depression and suicidal ideation

were more frequently reported by

participants with a history of

depression compared to those

without.

Fu & Zhang

(2020) [33]

China Case study To demonstrate how “to

distinguish between reoccurrent

[sic] fever from anxiety/

depression induced by the

epidemic” and suspected

COVID-19 infection.

Male, 18-year-old patient presenting

with recurrent sweating, fever,

cough and fatigue for 1 month,

having a history of being in Wuhan

1 month ago, and a 6-year history of

depression.

Depression, anxiety, stress

(DASS-21 depression, anxiety,

and stress subscales); self- and

family-reported depressed mood.

“This case was a patient with

depression who was in the

maintenance stage of treatment.

The depression symptoms

reoccurred under the pressure of

the COVID-19 epidemic. . . . The

dual effects of depression and stress

led to repeated incidence of fever in

this case.”

Gao et al. (2020)

[34]

China Cross-sectional

online survey

“To investigate the inner beliefs

about the COVID-19 pandemic

among outpatients with anxiety

or depression” and “to identify

the factors that influence these

inner beliefs.”

“570 outpatients with anxiety or

depression; 449 patients’ family

caregivers, and; 470 general public”

participants

Perceived impact on my pre-

existing mental illness; Concern

about possible epidemic

infection;

43.2% of patients felt their pre-

existing mental illness had been

impacted by the epidemic. After

controlling for age and education,

“compared with the general public,

patients were less worried about the

epidemic but held fewer positive

expectations towards COVID-19.

The difference between patients

and family caregivers showed no

statistical significance.”

(Continued)
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Ge et al. (2020)

[35]

China Pre-post online

survey

To investigate the prevalence “of

probable anxiety and probable

insomnia and to confirm the risk

factors among undergraduate

students during the COVID-19

outbreak.”

2,009 undergraduate students from

Ocean University who completed

self-report screening measures of

mental health symptoms (e.g.,

history of anxiety and depression

symptoms, paranoia, social phobia,

etc.) upon university entry.

Anxiety (GAD-7) Based on application of the

XGBoost machine learning

algorithm, an increase in probable

anxiety during the pandemic was

associated with a history of anxiety

symptoms.

Gobbi et al.

(2020) [36]–

Study 2 only a

USA Chart review “To ascertain factors associated

with worsening of psychiatric

conditions during the

coronavirus disease 2019

(COVID-19) pandemic.”

318 psychiatric patients with

“previous diagnosis of major

depressive disorder or anxiety

disorders (generalized anxiety

disorder and PTSD)”.

Worsening of psychiatric

symptoms (“clinician report of

new symptoms, need to increase

or adjust the medication, and

referral for a new therapy”).

“Clinicians identified new

symptoms in 44% of patients.”

Although sleep disturbance was the

most common emerging symptom

(21% of patients), irritability (7%),

panic attacks (5%) and suicidal

ideation (<1%), among others,

were also reported. “Collectively,

clinicians felt the need to make

treatment adjustments in almost

half of the patients in the form of

starting a new medication or

treatment modality or adjusting the

dose of a currently prescribed

medication. . . .female gender

significantly increased the

likelihood of a change of

medication.”

González-Blanco

et al. (2020) [37]

Spain Matched case-

control

(secondary

subsample

analysis of cross-

sectional online

survey)

“To compare early psychological

impact in people with severe

mental illness and two control

groups (common mental

disorders and healthy controls)

and to identify risk and

protective factors associated with

a maladaptive psychological

response.”

625 respondents: 125 had severe

mental disorders (65 cases of BD, 60

of psychotic disorders; severe mental

disorder group–SMD), 250 had

other current mental disorders (125

cases of depression, “125 of anxiety

(common mental disorder control

group–CMD), and 250 had no

current or past mental disorders

(healthy control group–HC).

Subjects in each of the two control

groups were matched (ratio 1:2) for

sex and age (± 1 year) with the SMD

group and, in most cases, also for

geographic area.” Data were drawn

from a snowballed sample of 21,279

respondents to a cross-sectional

online survey.

Depression, anxiety, stress

(DASS-21 depression, anxiety,

and stress subscales); IES

(avoidance and intrusion

subscales)

“Bivariate analyses comparing the

three groups showed that people

with SMD had [significantly higher

anxiety, stress, and depression]

compared with the HC group, but

lower scores compared with the

CMD group. People with SMD had

lower intrusive thoughts and

avoidance scores compared with

the CMD group but no differences

compared with the HC group.”

Regression analyses “showed that

COVID-19 was associated with a

more intense anxiety response in

people with SMD compared with

HC. No differences in psychological

impact were observed between

SMD and CMD groups”

Hamam et al.

(2021) [38]

Israel Cross-sectional

online survey

To identify peritraumatic stress

symptoms related to COVID-19

among prior trauma survivors,

and their association with

background characteristics,

COVID-19-related stressors, and

PTSD symptoms and

posttraumatic growth attributed

to prior trauma.

528 Israeli adults classified as having

been exposed to prior traumatic

events based on the Trauma History

Screen.

PTSD symptoms (PCL-5) “More than a quarter of the sample

[of trauma survivors] reported

having at least one peritraumatic

stress symptom related to the

pandemic, and 13.4% of the

participants had a peritraumatic

stress symptom total score of 33 or

above, indicating that their

symptoms were clinically

significant. . . . Young age and being

female were associated with

elevated peritraumatic stress

symptoms. . . . being in quarantine

and negatively self-rating one’s

health status explained elevated

levels of peritraumatic stress

reactions. . . . PTSD symptoms

resulting from prior trauma were

associated with trauma-related

symptoms during the COVID-19

pandemic, with effect sizes ranging

from medium to large.”

(Continued)
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Hamm et al.

(2020) [39]

USA Mixed-methods:

interview by

telephone and

pre-post survey

To assess the experience of “older

adults with MDD. . . during the

pandemic, including changes in

quantitative depression and

anxiety scores from scores

obtained before the pandemic.”

73 older adults with MDD recruited

from the ongoing Optimizing

Outcomes of Treatment-Resistant

Depression in Older Adults

(OPTIMUM) clinical trial.

Depression (PHQ-9); anxiety

(PROMIS)

“Some participants reported they

were experiencing increased

depression (n = 32) or increased

anxiety (n = 33) during the

interview. Additionally, 26 reported

being isolated. However, overall

depression and anxiety scores at the

time of the interviews were

significantly lower than during the

OPTIMUM study baseline and not

higher than before the pandemic,

indicating that participants [were]

not displaying a relapse to

pretreatment levels of depression

and anxiety during the pandemic.

. . . No increase in suicidal

thoughts.” Interviews indicated that

“older adults with MDD exhibited

resilience in response to the stress

of physical distancing. Despite their

resilience, most participants’ quality

of life was lower, and they worried

their mental health would suffer

with continued isolation.”

Hao, Tam et al.

(2020) [40]

China Matched case-

control survey

(COVID-19

patients were

also interviewed)

To examine “the

neuropsychiatric sequelae of

acutely ill patients with

coronavirus disease 2019

(COVID-19) infection who

received treatment in hospital

isolation wards during the

COVID-19 pandemic.”

10 acutely ill hospitalized COVID-

19 patients with no pre-existing

psychiatric illness or unstable

medical conditions, 10 age- and

gender-matched healthy control

participants with no history of

psychiatric illness, and 10 age- and

gender-matched psychiatric patients

previously diagnosed with either

MDD–single episode, MDD–

recurrent episodes, other anxiety

disorders including GAD, panic

disorder, or mixed anxiety and

depressive disorder based on ICD-

10 criteria.

PTSD symptoms (IES-Revised);

depression, anxiety, stress

(DASS-21 depression, anxiety,

and stress subscales); Other

psychiatric symptoms (e.g.,

worried about health, suicidal

ideation)

COVID-19 and psychiatric patients

were significantly more worried

about their health than healthy

controls. COVID-19 patients

reported higher PTSD symptoms

than psychiatric patients and

healthy controls, although there was

no statistically significant difference

between the three groups. COVID-

19 and psychiatric patients had

higher levels of depression, anxiety

and stress than healthy controls, but

the difference was not statistically

significant.

Hao, Tan et al.

(2020) [6]

China Matched case-

control

online survey

“To assess and compare the

immediate stress and

psychological impact experienced

by people with and without

psychiatric illnesses during the

peak of the COVID-19 epidemic

with strict lockdown measures.”

76 psychiatric patients from the First

People’s Hospital of Chongqing

Liang Jiang New Area, China and

109 healthy controls who were age

and gender matched. Patients were

previously diagnosed with either

MDD–single episode, MDD–

recurrent episodes, other anxiety

disorders including GAD, panic

disorder, or mixed anxiety and

depressive disorder based on ICD-

10 criteria.

PTSD symptoms (IES-Revised);

depression, anxiety, stress

(DASS-21 depression, anxiety,

and stress subscales); Other

psychiatric symptoms (e.g.,

concern about physical health,

suicidal ideation)

“Psychiatric patients scored

significantly higher on the total

IES-Revised, DASS-21 anxiety,

depression, and stress subscale.

. . .More than one-quarter of

psychiatric patients reported PTSD-

like symptoms. . . .Psychiatric

patients were significantly more

likely to report worries about their

physical health. . .and suicidal

ideation.”

Hodžić et al.

(2020) [41]–Case

1 only b

Bosnia &

Herzegovina

Case study To illustrate the psychological

impact of the COVID-19

pandemic on at-risk groups of

psychiatric patients.

Male, aged 50 years, who is a war

veteran with diagnosed complex

PTSD.

Suicide attempt The COVID-19 pandemic resulted

in impaired physician-patient

communication and led the patient

to fear losing his job, which

ultimately contributed to suicidal

ideation.

Holingue et al.

(2020) [42]

USA Pre-post online

survey

“To assess the impact of the

COVID-19 pandemic on mental

distress in US adults.”

5,325 members of the

Understanding

America Study (UAS). In pre-

pandemic surveys, participants

completed the Center for

Epidemiologic Studies–Depression

Scale (CES-D 8).

Distress (PHQ-4) Previous symptoms of depression

(CES-D 8 scores) were significantly

associated with higher mental

distress (PHQ-4 scores).
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Hölzle et al.

(2020) [43]

Germany

(country is

based on

authors’

affiliation)

Cross-sectional

(Method

unspecified)

“To quantify mental and somatic

distress [among psychiatric

inpatients two months after

lockdown measures] and

compare between different

diagnostic groups.”

139 psychiatric inpatients of whom,

based on ICD-10 criteria, “17

suffered from disorders due to

psychotropic substances, 26 were

diagnosed with schizophrenia and

related disorders, 89 presented with

affective disorders, and 7 individuals

had other psychiatric diagnoses.”

Stress (PSS); Symptom Severity

(Clinical Global Impression)

“There were no significant

differences between the

dependence, psychosis and affective

disorders groups regarding the

CGI-score. PSS score [was] highest

in the affective disorders group

compared to the rest of the sample.”

“The subgroup with affective

disorders showed the highest

correlations between CGI and PSS,

whereas no such relationship at all

was observed in the schizophrenia

and related disorders group.”

Janiri et al. (2020)

[44]

Italy Cross-sectional

telephone

interview

To identify “risk/protective

factors associated with subjective

worsening of psychiatric

symptomatology during the

COVID-19 outbreak in a sample

of individuals with PD

[Parkinson’s Disease] aged 65

years or older.”

134 individuals with Parkinson’s

Disease aged 65 years or older, of

whom 75.4% reported lifetime

psychiatric symptoms.

Depression and irritability

symptoms.

“Up to 22.8% of patients with PD

experienced worsening of their

psychiatric clinical condition

during the COVID-19 outbreak . . .

The most frequent symptom in the

group of patients presenting with

worsening of psychiatric conditions

was depression, which has been

reported by up to 82.6% of

individuals.”

Jefsen et al.

(2020) [45]

Denmark Chart review To provide documentation of

COVID-19 pandemic-related

symptoms of self-harm or

suicidality in adults receiving

psychiatric treatment in the

Central Denmark Region

A keyword search for COVID-

19-related symptoms of self-harm/

suicidality in clinical notes from in-

or out-patients under 18 years of age

receiving psychiatric treatment in

the Central Denmark Region

between February 1 and March 23,

2020 yielded “102 clinical notes

from 74 patients.”

Notes indicating symptoms of

self-harm/suicidality with a

plausible link to the pandemic.

“While suicidal ideation was the

most prevalent manifestation, there

were also several cases of thoughts

of/completed self-harm, suicide

attempts, and patients with a

passive wish to die of COVID-19.

The diagnostic distribution of the

patient sample [indicated] that it is

the known ‘high risk’ groups for

self-harm and suicidality (psychotic

disorders, mood disorders, stress-

related and adjustment disorders,

and personality disorders), which

appear to respond to the stress

associated with the COVID-19

pandemic with these symptoms/

behaviours.”

Jefsen et al.

(2020) [46]

Denmark Chart review To provide documentation of

COVID-19 pandemic-related

psychopathology in children and

adolescents receiving psychiatric

treatment in the Central

Denmark Region.

A keyword search for COVID-

19-related psychopathology in

clinical notes from in- or out-

patients under 18 years of age

receiving psychiatric treatment in

the Central Denmark Region

between February 1 and March 23,

2020 yielded “113 clinical notes

describing pandemic-related

psychopathology in 94 children and

adolescents,” including six

previously diagnosed with a

depressive episode.

Notes indicating

psychopathology with a plausible

link to the pandemic (e.g.,

anxiety-related symptoms, self-

harm, suicidality)

“Children and adolescents in this

investigation that seemingly

experienced deterioration tended to

fall into two groups with different

diagnoses and psychopathological

presentations; (a) those with

anxiety/stress-related and mood

disorders experiencing anxious/

nervous symptoms due to fear of

the coronavirus, and (b) those with

developmental disorders (autism

and attention-deficit/hyperactivity

disorder) presenting with

exacerbated behavioral symptoms

due to disruption of habits and

familiar structures.”

Karaahmet et al.

(2021) [47] c

Turkey Pre-post

in-person

interview

“To evaluate whether CAS [the

Coronavirus Anxiety Scale] can

identify Coronavirus associated

anxiety in psychiatric

outpatients.”

198 patients who were consecutively

admitted to the Psychiatry

Department of a State Hospital and

had been followed up in a

psychiatric outpatient clinic for at

least 6 months, who were diagnosed

with anxiety disorders and mood

disorders before the pandemic.

Change in symptom severity

(CGI-I)

Follow-up CGI-I assessments

showed that 29.8% of patients had

minimally worsened symptoms

compared to their pre-pandemic

assessment, 21.7% had no change in

their symptoms, and 26.8% had

improvement at various levels.
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Khosravani et al.

(2021) [48]

Iran Cross-sectional

survey (online,

by telephone, or

in-person)

“To validate the Persian-CSS in

Iranian patients with ADs

[Anxiety Disorders] and OCD. . .

and to compare COVID-

19-related stress responses as

measured on the CSS among

patients with specific ADs and

OCD.”

300 individuals with a primary

diagnosis of OCD and 310 with a

primary diagnosis of an Anxiety

Disorder (panic disorder, GAD,

special phobia, social anxiety

disorder, agoraphobia) recruited

from psychiatric hospitals and

clinical centers in Iran.

COVID-19 related stress

(Persian-CSS)

“Iranian patients with OCD and

ADs [Anxiety Disorders]

experience distress related to

COVID-19 in a similar manner to

that shown . . . in community

samples from Canada and the

United States.” Patients with GAD

and panic disorder “had higher

COVID-19-related stress responses

than those with SAD [social anxiety

disorder] and/or SP [special

phobia].”

Kwong et al.

(2021) [49]

United

Kingdom

Pre-post online

survey

“To quantify the prevalence of

depression, anxiety and mental

well-being before and during the

COVID-19 pandemic. Also, to

identify groups at risk of

depression and/or anxiety during

the pandemic.”

“The Avon Longitudinal Study of

Parents and Children (ALSPAC) is

an ongoing longitudinal population-

based study that recruited pregnant

women residing in Avon (South-

West England) with expected

delivery dates between 1 April 1991

and 31 December 1992.” 3,720

individuals in the ALSPAC-parents

cohort and 2,973 individuals in the

ALSPAC-young cohort participated

here. “Generation Scotland: Scottish

Family Health Study is a family

longitudinal study . . . [that]

recruited across Scotland between

2006 and 2011.” 4,233 individuals

from Generation Scotland

participated here. The longitudinal

studies had measured anxiety and

depression symptoms pre-

pandemic.

Depressive symptoms (SMFQ in

the ALSPAC cohort; PHQ-9 in

the Generation Scotland cohort);

Anxiety symptoms (GAD-7 in

both cohorts)

Pre-pandemic depression and

anxiety was associated with greater

risk of depression and anxiety

during the pandemic.

Lahav (2020) [5] Israel Cross-sectional

online survey

To explore the contribution of

PTSD symptoms as a result of

past trauma exposure versus as a

result of continuous traumatic

stress associated with living in the

“Gaza envelope,” in explaining

psychological distress (symptoms

of peritraumatic stress, anxiety,

and depression) in the face of

COVID-19.

A convenience sample of 976 Israeli

adults, of whom 793 had been

exposed to traumatic events. 255 of

those exposed to traumatic events

had been exposed to rocket attacks

(a continuous traumatic event).

Anxiety (BSI-18 anxiety

subscale); Depression (BSI-18

depression subscale);

Peritraumatic stress symptoms

(PCL-5)

“Individuals who had previously

been exposed to traumatic events

had elevated levels of anxiety,

depression, and peritraumatic stress

symptoms as related to COVID-19,

compared to individuals who had

not previously been exposed to

traumatic events, even after taking

into account demographic

characteristics and COVID-

19-related stressors. Furthermore,

PTSD symptoms subsequent to

prior trauma were associated with

elevated symptomatology in the

face of the pandemic.”

Li et al. (2021)

[50]

China Cross-sectional

online survey

“To examine the prevalence of

depression and anxiety, and their

associations with QOL [quality of

life] among clinically stable older

patients with psychiatric

disorders during the COVID-19

pandemic.”

1,063 clinically stable psychiatric

patients aged 50 years and above

receiving maintenance treatments in

the outpatient departments of four

hospitals, of whom 45.6% were

diagnosed with MDD, 6.9% with

schizophrenia, 5.9% with organic

mental disorder, and 41.6% with

other disorders.

Depression (PHQ-9); anxiety

(GAD-7)

Patients with MDD presented with

greater odds of depression, or

depression and anxiety combined,

than patients with other psychiatric

diagnoses.

Liao et al. (2021)

[51]

China Prospective

longitudinal

online survey

(Pre-COVID

surveys could be

done face-to-

face)

“To evaluate the impact of

COVID-19 in a subthreshold

depressive symptom population”

and “explore potential predictors

of mental health improvement.”

1,506 individuals aged 18–64 years

with subthreshold depressive

symptoms (but not lifetime or

current MDD) participating in the

Depression Cohort in China study,

of whom 726 completed the study

before the start of the COVID-19

pandemic and 780 began the study

before the pandemic but completed

during the pandemic.

Depression (PHQ-9); anxiety

(GAD-7)

Completing the study intervention

during the pandemic, relative to

before, was associated with greater

odds of probable depression and

anxiety at 6-month follow-up.

Baseline severity of depression or

anxiety showed a strong dose

−response gradient with probable

depression and anxiety,

respectively, at 6-month follow-up.

Among those participating during

the pandemic, probable depression

and anxiety was highest when

COVID-19 case counts were

highest (between 14 and 27

February, 2020). Individuals

reporting greater symptoms of

COVID-19-related distress were

more likely to have probable

depression and anxiety.
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Liu et al. (2021)

[7]

USA Cross-sectional

online survey

“To determine if health worries

due to COVID-19 and grief from

experiences of loss because of the

COVID-19 pandemic would be

associated with higher levels of

depression, generalized anxiety,

and PTSD symptoms among

perinatal U.S. women.”

1,061 U.S. perinatal women over the

age of 18 years (starting from the

second trimester of pregnancy to

those who had given birth in the

past six months), of whom “17.5%

reported having had a depression

diagnosis before pregnancy, 24.5%

reported having a diagnosis of

generalized anxiety, and 4.1%

reported having a diagnosis of

PTSD”.

Depression (CES-D); anxiety

(GAD-7); PTSD (PCL-C)

“Women with pre-existing mental

health diagnoses of depression,

anxiety, and PTSD were 1.5 to

almost 4 times more likely to

endorse current [during pandemic]

symptoms above the clinical

threshold for symptoms that largely

corresponded with these respective

diagnoses.”

Mehra et al.

(2020) [52]

India Case study To present two cases of elderly

patients with relapse of

depressive disorder who

presented to emergency services

during the pandemic.

Case 1: 72-year-old male, diagnosed

with recurrent depressive disorder

20 years ago. Case 2: 60-year-old

female, living alone, diagnosed with

recurrent depressive disorder 7

years ago. Both cases maintaining

well.

Case 1: extreme anxiety,

restlessness, preoccupation with

thoughts of COVID-19,

developed syndromal depression.

Case 2: Worsening depressive

symptoms, anxiety about

contracting COVID-19, frequent

self-care to avoid infection (e.g.,

washing clothes, bathing,

changing sheets frequently)

“Availability of excessive

information about COVID-19 in

the media, especially about the

consequences of the infection for

the elderly led to development of

initial anxiety. As the anxiety

symptoms increased, both patients,

who were otherwise maintaining

well, developed relapse of

symptoms. Other factors which

possibly contributed to relapse of

symptoms in the second case, was

the fact that the person was staying

alone. This person was maintaining

well, prior to the lockdown;

however, [the] lockdown possibly

led to marked social isolation,

which increased her sense of

vulnerability.”

Mink van der

Molen et al.

(2021) [53]

Netherlands Pre-post online

survey

“To assess the prevalence of

anxiety and depression among. . .

breast cancer patients and

survivors during the COVID-19

pandemic. . .[and] the association

between. . . symptoms of anxiety

and/or depression and COVID-

19-specific concerns, including

health care behavior and

consumption.”

1,051 (ex-) breast cancer patients

enrolled in the ‘Utrecht cohort for

Multiple BREast cancer intervention

studies and Long-term evaLuAtion’

(UMBRELLA) study, of whom

62.7% experienced symptoms of

anxiety and/or depression (as

measured by the Hospital Anxiety

and Depression Scale subscales)

before the COVID-19 pandemic.

Depression and/or Anxiety

(Hospital Anxiety and

Depression Scale–total score)

“Pre-existent symptoms of anxiety

or depression were significantly

associated with anxiety and/or

depression during COVID-19.”

Mortier et al.

(2021) [54]

Spain Cross-sectional

online survey

(first phase of

planned

longitudinal

study)

To investigate “the prevalence

and correlates of STB [suicidal

thoughts and behaviours] among

hospital workers during the first

wave of the Spain COVID-19

outbreak.”

5,169 hospital workers recruited

from 10 hospitals from four

autonomous communities in Spain.

Based on the CIDI, 12.1% of

respondents reported a lifetime

mood disorder prior to the

pandemic and 37.9% reported a

lifetime anxiety disorder.

Suicidal thoughts and behaviours

in the past 30 days, including

passive suicidal ideation, active

suicidal ideation, suicide plans

and/or attempt (C-SSRS)

Hospital workers with a history of

mood disorder and those with a

history of anxiety disorder were at

increased risk for suicidal thoughts

and behaviours during the first

wave of the COVID-19 outbreak.

Mortier et al.

(2021) [55]

Spain Cross-sectional

telephone survey

“To investigate the prevalence of

suicidal thoughts and

behaviours. . . in the Spanish

adult general population during

the first wave of the. . . COVID-

19 pandemic. . .and to investigate

the individual- and population-

level impact of relevant distal and

proximal. . . risk factor domains.”

3,500 non-institutionalised adults

recruited through dual-frame

random digit dialing of the general

population with quotas based on age

groups, sex, and autonomous

community. Based on the CIDI,

13.6% of respondents reported a

lifetime history of depression before

the pandemic, 5.5% reported panic

attacks, 29.3% reported anxiety,

1.6% reported bipolar disorder, 1.0%

reported alcohol use problems, 1.6%

reported drug use problems, and

0.8% reported other issues.

Suicidal thoughts and behaviours

in the past 30 days, including

passive suicidal ideation and

active suicidal ideation, plans or

attempt (C-SSRS).

Pre-pandemic depression, anxiety,

and panic attacks were all

significantly associated with: (1)

any suicidal thoughts and

behaviour, (2) passive suicidal

ideation, and (3) active ideation,

plans or attempt. “Associations

were generally stronger with active

suicidal ideation, plan or attempt

than with passive ideation only. . . .

Population-level impact [measured

by population attributable risk

proportions] was highest for

depression and anxiety.”

Padovan-Neto

et al. (2023) [56]

Brazil Cross-sectional

online survey

To examine “the psychometric

properties of a Brazilian adapted

version of the Coronavirus

Anxiety Scale (CAS-BR) in a

sample of adults in Brazil.”

505 Brazilian adults, of whom 33.1%

had previously been diagnosed with

an anxiety disorder.

Coronavirus-related fear and

anxiety (Coronavirus Anxiety

Scale-Brazil)

“Coronavirus anxiety was higher

among. . .participants with a history

of anxiety disorder compared to

participants without a history of

anxiety disorder.”

(Continued)
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Pan et al. (2021)

[57]

Netherlands Pre-post online

survey

(Multiple pre-

pandemic data

points were

averaged to

create baseline

scores)

To compare “the perceived

mental health impact and coping

and changes in depressive

symptoms, anxiety, worry, and

loneliness before and during the

COVID-19 pandemic between

people with and without lifetime

depressive, anxiety, or obsessive-

compulsive disorders.”

1,517 respondents “from three

cohort studies: the Netherlands

Study of Depression and Anxiety

(NESDA), Netherlands Study of

Depression in Older Persons

(NESDO), and Netherlands

Obsessive Compulsive Disorder

Association Study (NOCDA).”

Approximately 78% of participants

had been diagnosed with a lifetime

mental health disorder including

MDD, Dsythymic Disorder, GAD,

Panic Disorder, Agoraphobia, Social

Anxiety Disorder, and/or OCD.

Depressive symptoms (QIDS),

anxiety symptoms (BAI), worry

symptoms (PSWQ), perceived

mental health impact (9-item

scale developed for current

study), fear of COVID-19

(6-item scale developed for

current study)

Associations of each mental health

diagnosis with perceived mental

health impact and fear of COVID-

19- “were largely similar regarding

both direction and magnitude . . .

changes in symptoms from before

to during the COVID-19 pandemic

were [also] largely similar across

disorders except for dysthymic

disorder, which showed a relative

decrease in depressive symptoms

. . . compared with those in other

disorders.” Across disorders,

“changes in scores from before to

during the pandemic indicated

increasing symptom levels in people

without mental health disorders,

whereas changes of symptom levels

were minimal or even negative in

individuals with the most severe

and chronic mental health

disorders. d

Pizzirusso et al.

(2021) [58]

USA Pre-post online

survey

(Pre-pandemic

measures

collected via in-

person

interview)

To examine “psychiatric

symptoms in people living with

HIV, and their relationship to

physical symptomatology and

prior psychopathology.”

49 people living with HIV in New

York City who were participating in

an ongoing longitudinal,

observational study conducted by

the Manhattan HIV Brain Bank

(MHBB). Based on the CIDI,

conducted pre-pandemic, 78% of

participants had a lifetime history of

mood disorder and 61% had a

lifetime history of anxiety.

Depression (PHQ-2) and anxiety

(GAD-2)

Higher PHQ scores were not

associated with prior mood or

anxiety disorders.

GAD-2 scores were higher with

past mood disorders, but not with

prior anxiety disorders.

Plunkett et al.

(2021) [59]

Ireland Cross-sectional

telephone or in-

person interview

(patient clinical

notes were also

reviewed)

“To examine the psychological

and social impact of the COVID-

19 pandemic on patients with

established anxiety disorders

during a period of stringent

mandated social restrictions.”

30 “patients attending a single

sector-based adult community

mental health team for the

management of an anxiety

disorder.” Based on patient clinical

notes, 17 patients met criteria for a

‘trigger’ disorder (e.g., OCD), 13

met criteria for a ‘non-trigger’

disorder (e.g., GAD).

Anxiety (BAI, Ham-A);

Symptom severity (CGI-S, CGI-I,

GAF);

Participants’ subjective

experience of the impact of the

COVID-19 pandemic (e.g., on

anxiety and mood symptoms)

rated on a 0–10 Likert-type scale.

“Twelve (40.0%) participants

described COVID-19 restrictions as

having a deleterious impact on their

anxiety symptoms. Likert scale

measurements noted that the

greatest impact of COVID-19

related to social functioning, with a

modest deleterious effect on anxiety

symptoms noted. Clinician rated

data noted that 8 (26.7%)

participants had disimproved and

14 (46.7%) participants had

improved since their previous

clinical review, prior to

commencement of COVID-19

restrictions. Conditions associated

with no ‘trigger’, such as GAD,

demonstrated a non-significant

increase in anxiety symptoms

compared to conditions with a

‘trigger’, such as OCD.”

Prazeres et al.

(2021) [60]

Portugal Cross-sectional

online survey

“To describe the role of spiritual-

religious coping regarding fear

and anxiety in relation to

COVID-19 in healthcare workers

in Portugal.”

222 healthcare workers, of whom

32.9% reported a personal history of

anxiety.

COVID-19 related fear (FCS)

and anxiety (CAS)

Healthcare workers who reported a

personal history of anxiety

experienced significantly increased

levels of COVID-19 related fear and

anxiety.

Quittkat et al.

(2020) [61]

Germany Cross-sectional

online survey

“To investigate the perceived

impact of Covid-19 and its

psychological consequences on

people with mental disorders.”

2,233 adults, of whom 37.2%

reported suffering from a current

mental disorder (6.1% GAD, 3.7%

panic disorder and agoraphobia,

1.3% illness anxiety disorder, 3.9%

social anxiety disorder, 26.2%

depression). 26.9% “reported having

been affected by a mental disorder

in the past.”

Depression (DASS-Depression

subscale); Anxiety (PHQ–Panic

and Stress Subscale; PSWQ;

SIAS; SPS; Whitely Index for

assessing attitudes and beliefs of

people with illness anxiety)

Compared to retrospectively

reported pre-pandemic symptoms,

there was a statistically significant

increase in symptom severity found

for respondents with past or

current depression, and a trend

toward an increase in symptom

severity among those with illness

anxiety disorder and GAD. There

was a substantial increase in

perceived stress levels among

respondents with GAD, panic

disorder and agoraphobia, and

depression, and among healthy

controls.

(Continued)
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Ravaldi et al.

(2020) [62]

Italy Cross-sectional

online survey

“To investigate the psychological

impact of the pandemic and

‘lockdown’ on pregnant women.”

737 pregnant women, of whom

32.7% reported a previous diagnosis

of anxiety and 9.3% a previous

diagnosis of depression.

PTSD (NSESSS); anxiety

(STAI-Y)

“Women with self-reported history

of anxiety and/or depression were

significantly more concerned about

COVID-19 and were at a higher

risk of developing symptoms of

anxiety and posttraumatic stress

disorder.”

Rogers et al.

(2021) [63]

USA Pre-post online

survey

To examine “(1) adolescents’

perceptions of how their social

and emotional lives had changed

during COVID-19; and (2)

associations between these

perceived changes and indices of

their mental health, above and

beyond their prepandemic

mental health status.”

407 adolescents (aged 14–17 years)

enrolled in “Project AHEAD

(Advancing Health and Education

for Adolescent Development), a

two-wave longitudinal study of

adolescent development”, who had

completed measures of depression

and anxiety in October 2019.

Depressive symptoms

(Children’s Depression

Inventory short version); anxiety

symptoms (GAD Scale)

Depressive symptoms in October

2019 were the strongest indicator of

adolescents’ depressive symptoms

in April 2020. Pre-pandemic

anxiety symptoms were the

strongest indicator of adolescents’

anxiety symptoms 6 months later.

Rutherford et al.

(2021) [64]

USA Pre-post

telephone or

video-conference

interview

To assess “whether exposure to

the COVID-19 pandemic in a

high infection area worsens

mental health among older adults

with chronic PTSD”, versus

trauma-exposed healthy

comparison participants.

76 older adults (50+ years old)

participating in an ongoing study of

brain aging among individuals with

PTSD and trauma-exposed healthy

comparison participants (N = 46

PTSD, N = 30 trauma-exposed).

PTSD symptom severity (PCL-

5); depressive symptoms (HDRS)

“PCL-5 scores among individuals

with PTSD decreased during the

COVID-19 pandemic, . . . whereas

the TE [trauma-exposed] group did

not change significantly.” “Both the

PTSD and TE groups experienced a

modest increase in HDRS scores

during the pandemic, with the

increase among TE subjects being

statistically significant.” “Overall no

significant differences in HDRS

were found between groups, but a

race or ethnicity variable was found

to moderate HDRS symptom

change. Non-black or [non-]

Hispanic individuals with PTSD

experienced significantly increased

HDRS scores during the pandemic

compared to black or Hispanic

PTSD participants.”

Saraswathi et al.

(2020) [65]

India Pre-post online

survey

“To investigate the mental health

of undergraduate medical

students over a duration of 6

months by analyzing data

collected before and during the

COVID-19 outbreak in India.”

217 undergraduate medical students

in a medical college at Chennai,

India. Students self-reported no

history of any pre-existing mental

health disorders, but mental health

status was assessed before the

pandemic using the DASS-21.

Depression, anxiety, and stress

(DASS-21 depression, anxiety,

and stress subscales)

Higher baseline scores of

depression, anxiety, and stress were

associated with higher levels of the

same in follow-up survey.

Serafini et al.

(2021) [66] e

USA Pre-post

telephone survey

(Both measures

collected during

pandemic)

“To characterize the

psychological impact of the

pandemic on Hispanic

psychiatric outpatients in East

Harlem, while also elucidating

socioeconomic variables that

might influence their mental

health under such stressful

conditions.”

Up to 35 patients actively receiving

in-person counseling,

psychotherapy, and/or

psychopharmaceutical treatment

from the East Harlem Health

Outreach Partnership (EHHOP)

Mental Health Clinic who were

transitioned to telepsychiatry

services. Psychiatric diagnoses

within the sample included

depressive disorders, anxiety

disorders, PTSD, alcohol use

disorder, and adjustment disorder.

“‘Depressive Disorder’ was the most

prevalent disorder across all survey

groups, followed by ‘Anxiety

Disorder’ and ‘PTSD’”.

Depression (PHQ-2) and anxiety

(GAD-2) measured in March

then April, 2020. COVID-

19-specific depression, anxiety,

and worry about infection (items

specifically designed for this

study) measured once in April or

May. Psychological distress (K10

+) measured once in May.

“48.57% and 45.71% of participants

reported worsened anxiety and

depression levels due to the

pandemic, respectively. From

March to April, PHQ-2 and GAD-2

scores significantly increased.”

57.14% reported being worried

about contracting coronavirus.

“60% of [K10+] scores reflected

serious mental illness. Factors that

most influenced K10+ scores

included a pre-existing depressive

disorder.”

Sharma &

Subramanyam

(2020) [67]

India Mixed methods:

online survey

and telephone

interview

To explore whether psychological

outcomes “vary across sexual

orientation, relationship status,

groups with varying risk of

COVID-19 complications,

history of depression/loneliness,

and staying in a state with a high

number of COVID-19 cases”.

282 participants completed the

online survey which listed the

following eligibility criteria: “Indian

citizen, presently residing in India,

aged 18 years or above, and willing

to fill the form in English”. 14

participants completed in-depth

interviews, including 4 who had

completed the online survey.

Anxiety (GAD-7); depression

(CES-D)

Quantitative analyses indicated that

a past history of depression or

loneliness increased anxiety and

depressive symptoms during the

lockdown. Qualitative analyses

corroborated this finding, with

respondents sharing that “stress

and anxiety developed during the

lockdown had revived old

memories of trauma”.

(Continued)
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Sherman et al.

(2020) [68]

USA Cross-sectional

online survey

To examine the prevalence of

mental health difficulties

associated with the COVID-19

pandemic, “and risk factors for

psychosocial morbidity among

community residents in

Arkansas.”

591 adults from the ARresearch

registry participated. This registry is

“comprised of individuals who have

expressed potential interest in

research participation, and which

varies widely with respect to rural

vs. urban residence, socioeconomic

resources, and racial/ethnic

background.”

Depression (PHQ-9); anxiety

(GAD-7); trauma-related

symptoms (PCL-5)

“Those who had received a prior

mental health diagnosis (i.e., mood

disorder, anxiety, or PTSD) were at

higher risk” for depression, anxiety,

and trauma-related symptoms.

Solé et al. (2021)

[69]

Spain Cross-sectional

online survey

(first phase of

planned

longitudinal

study)

“To evaluate potential differences

[in] the effects of the COVID-19

pandemic and lockdown between

community controls and patients

with a mental illness” and to

contrast these effects in

individuals diagnosed with

depression and/or anxiety versus

those diagnosed with bipolar

disorder and/or a “schizophrenia-

related” disorder. f

619 Spanish citizens including 413

community controls and 206

patients with mental illness drawn

primarily from the Bipolar and

Depressive Unit of the Hospital

Clinic of Barcelona, of whom 14.5%

reported an anxiety disorder, 9.7%

reported a depressive disorder,

55.3% reported bipolar disorder,

and 16.3% reported a schizophrenia-

related disorder).

Depressive symptoms (adapted

from PHQ-9), anxiety symptoms

(adapted from GAD-7),

experience of unpleasant events

during the lockdown (yes/no),

PTSD symptoms (adapted from

PTSD Symptom

Severity Scale-Revised; asked of

those who reported experiencing

an unpleasant event), and suicide

attempt.

Patients with depression and/or

anxiety reported significantly more

symptoms of depression and

anxiety than patients with bipolar

and/or a schizophrenia-related

disorder, and suffering more

unpleasant events during lockdown.

However, there was no difference in

the experience of PTSD symptoms

or suicide attempts.

Solomou &

Constantinidou

(2020) [70]

Cyprus Cross-sectional

online survey

To “characterize the psychosocial

effects of the COVID-19

pandemic in the general

population and to identify risks

and protective factors that predict

changes in mental health status.

In addition, the study

investigated compliance with

precautionary measures to halt

spread of the virus.”

Based on a snowballed sample of

1,642 adults, of whom 276 (16.8%)

reported prior anxiety or depression

history

Depression (PHQ-9); anxiety

(GAD-7)

“Participants with prior psychiatric

history are more vulnerable to

present severe anxiety and/or

depression symptoms compared to

the rest of the population.”

Sorokin et al.

(2020) [71] g

Russia Cross-sectional

online survey

“To define the structure of

anxiety in the population during

the epidemic period, as well as to

identify the most vulnerable

social groups (including

individuals with affective

disorders) which were most in

need of psychological and/or

psychiatric help.”

1,957 Russian-speaking respondents

aged 18+ years, of whom 29.5%

confirmed having been previously

diagnosed with an affective disorder

(19.8% with major depressive and

bipolar affective disorders, 6.0%

with anxiety disorders, 3.7% with

cyclothymia or dysthymia).

COVID-19-related concerns

(developed specifically for this

study)

Two COVID-19-related concerns,

which were most strongly related to

reported psychological stress were

observed more frequently in

participants who had reported

being diagnosed with an affective

disorder. Specifically, “‘risk of social

isolation’ caused apprehension

mostly in individuals with

comorbid affective and somatic

disorders. At the same time, the

‘lack of medication for daily use’

. . .was more frequently reported by

participants with affective disorders

and no comorbidities.” Perception

of COVID-19 as a ‘threat to their

own life’ was more frequently

observed among those reporting an

anxiety disorder than a mood

disorder.

Sun et al. (2021)

[72]

China Matched case-

control

(secondary

subsample

analysis of cross-

sectional online

survey)

"To investigate the effect of [the]

COVID-19 outbreak on stress,

anxiety, depression and

insomnia in mentally ill patients

derived from a national-wide

sample in China." f

Drawn from a national sample in

China, 244 adults with a mental

health diagnosis and 1,116 control

participants based on age, gender

and region. Among adults with a

mental health diagnosis, 1.2% had

schizophrenia, 5.3% had bipolar

disorder, 35.2% had depression,

40.2% had anxiety, 7.0% had OCD

and 11.1% had another diagnosis.

Depression (PHQ-9); anxiety

(GAD-7)

Among those with a mental health

diagnosis, no to mild levels of

anxiety or depressive symptoms in

the pre-COVID-19 period

(measured retrospectively) were

associated with increased risk for

worsened anxiety and depressive

symptoms during COVID-19

outbreak.
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Thombs et al.

(2020) [73]

Canada, USA,

UK, France

Pre-post online

survey

To compare anxiety and

depression symptoms among

people with systemic sclerosis (an

autoimmune disease) and factors

associated with changes.

435 Scleroderma Patient-centered

Intervention Network (SPIN)

Cohort participants were included

in the current study. Cohort

participants “must be aged�18

years and meet 2013 American

College of Rheumatology/European

League Against Rheumatism criteria

for SSc [systemic sclerosis], verified

by a SPIN physician”. Cohort

participants completed measures of

anxiety and depression pre-

pandemic.

Change in anxiety (PROMIS—

Anxiety); Change in depression

(PHQ-8)

Higher pre-COVID anxiety

symptoms were associated with

smaller increases in anxiety

symptoms during the pandemic

(see Table 4).

Torales et al.

(2020) [74]

Paraguay Cross-sectional

online survey

“To investigate the level of stress

perceived by the general

population during the current

COVID-19 global pandemic and

quarantine in Paraguay [and] . . .

factors associated to higher

perceived stress.”

2,206 Paraguayan citizens aged 18

+ years, of whom 12.4% reported a

pre-existing diagnosis of mental

disorder including GAD (42.0%),

anxiety and depression (23.7%),

MDD (17.5%), panic disorder

(8.8%), PTSD (0.7%), and others.

Stress (PSS); perceived impact of

the pandemic on symptoms

Individuals with a pre-existing

psychiatric diagnosis reported

higher PSS scores than those

without. 63.9% of individuals with a

pre-existing psychiatric diagnosis

reported their symptoms had

worsened, with 42% reporting

anxiety.h Among those with a pre-

existing psychiatric diagnosis, PSS

scores varied as a function of

diagnosis, with highest PSS scores

reported by those with anxiety and

depression.

Vissink et al.

(2021) [75]

Netherlands Cross-sectional

online survey

“To explore the effects of the

COVID-19 outbreak and

measures in patients with pre-

existing psychiatric disorders.”

146 patients with a pre-existing

psychiatric disorder who had signed

broad consent at the Department of

Psychiatry of the University Medical

Center Utrecht. . . to be approached

for participation in future scientific

research.” “The two largest

subgroups. . . were patients with a

psychotic disorder (n = 71) and

those with an affective disorder

(depression or anxiety; n = 86).

Smaller subgroups consisted of

patients with a developmental

disorder (n = 15), a personality

disorder (n = 4) and. . . a variety of

other . . . diagnoses (n = 13). . .

Comparisons between groups

focused on the two largest

subgroups.”

Anxiety symptoms (BAI),

depressive symptoms (BDI),

worry (PSWQ), distress (GHQ),

PTSD (PCL-5), effect of the

COVID outbreak and measures

on the quality of their mental

health.

Compared to the psychotic disorder

subgroup, patients with affective

disorder had significantly higher

distress and worry, more severe

depressive and PTSD-related

symptoms and slightly more severe

anxiety symptoms, and reported a

greater impact of the pandemic on

their mental health.

Werneck et al.

(2021) [76]

Brazil Cross-sectional

online survey

"To analyze the associations of

physical activity and TV-

viewing. . . patterns during the

COVID-19 pandemic quarantine

with mental health among

Brazilian adults with and without

depression."

43,995 adults, of whom 15%

reported a previous diagnosis of

depression.

Sadness ("During the pandemic

period, how often did you feel

sad, crestfallen or depressed?"),

anxiety ("In the period of the

pandemic, how often did you feel

worried, anxious or nervous?")

"Physical inactivity and TV viewing

were associated with higher odds

for negative mental health

outcomes, regardless of previous

diagnoses of depression." In

addition, consistent inactivity was

associated with higher sadness

during the pandemic, especially

among those with previous

diagnosis of depression."

Woon et al.

(2020) [77]

Malaysia Cross-sectional

online survey

“To accomplish the following: (1)

investigate the prevalence and

severity of depression, anxiety,

and stress in university healthcare

workers and (2) determine the

association between various

factors (demographic, personal,

and clinical characteristics;

COVID-19-related stressors; and

coping), perceived social support,

and depression, anxiety, and

stress among university

healthcare workers in Malaysia

after the movement lockdown

was lifted.

“

399 active full-time staff members at

the university hospitals of two public

universities in Malaysia, none of

whom had a history of pre-existing

psychotic disorders, bipolar mood

disorder, or illicit drug use or

alcohol dependence but 2.8% of

whom reported a psychiatrist’s

diagnosis of depression or anxiety

disorder.

Depression, anxiety, and stress

(DASS-21 depression, anxiety,

and stress subscales)

Pre-existing depression or anxiety

disorder was associated with

increased odds of depression,

anxiety and stress among healthcare

workers, but only the association

with stress remained statistically

significant after adjusting for

sociodemographics, pandemic-

related stressors, and perceived

social support.

(Continued)
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Table 2. (Continued)

Authors (year) Location Design/Method Aims Sample Dependent Measures Findings

Zhu et al. (2020)

[78]

China Cross-sectional

online survey

To investigate the prevalence and

factors contributing to anxiety

and depression symptoms in

first-line anti-epidemic medical

staff, and coping styles for these

negative emotions.

165 first line medical staff (doctors

and nurses) in the designated

hospitals and fever clinics of novel

coronavirus pneumonia in Gansu

Province, of whom 23 (13.9%)

reported history of anxiety or

depression.

Anxiety and depression (Zung

Self-Rating Anxiety/ Depression

Scales)

A history of anxiety or depression

was a risk factor for anxiety

symptoms in doctors during the

pandemic, and a risk factor for both

anxiety and depression symptoms

in nurses.

Abbreviations

BAI = Beck Anxiety Inventory.

BD = Bipolar Disorder.

BSI-18 = Brief Symptom Inventory-18.

CAS = Coronavirus Anxiety Scale.

CES-D = Center for Epidemiologic Studies Depression Scale.

CGI-I = Clinical Global Impression-Improvement.

CGI-S = Clinical Global Impression-Severity.

CIDI = Composite International Diagnostic Interview.

CSS = COVID Stress Scale.

C-SSRS = Columbia Suicide Severity Rating Scale.

DASS-21 = Depression, Anxiety, and Stress Scale.

EDPS = Edinburgh Postnatal Depression Scale.

FCS = Fear of COVID-19 Scale.

GAD = Generalized Anxiety Disorder.

GAF = Global Assessment of Function.

Ham-A = Hamilton Anxiety Rating Scale.

HDRS = Hamilton Depression Rating Scale (also called the Hamilton Rating Scale for Depression).

ICD-10 = 10th revision of the International Statistical Classification of Diseases and related Health Problems.

IES = Impact of Event Scale.

K10 = Kessler 10 Psychological Distress Scale.

MDD = Major Depressive Disorder.

NSESSS = National Stressful Events Survey.

OCD = Obsessive Compulsive Disorder.

PCL = PTSD Checklist.

PDI = Peritraumatic distress inventory.

PHQ = Patient Health Questionnaire.

PROMIS = Patient-Reported Outcomes Measurement Information System.

PSS = Perceived Stress Scale.

PSWQ = Penn State Worry Questionnaire.

QIDS = Quick Inventory of Depressive Symptoms.

SIAS = Social Interaction Anxiety Scale.

SMFQ = Short Mood and Feelings Questionnaire.

SPS = Social Phobia Scale.

STAI = State-Trait Anxiety Inventory.

WMH-ICS = World Mental Health-International College Student.

Notes

Only dependent measures and findings relevant to the current scoping review are included in the table.
a Study 1 was a cross-sectional online survey with 2,734 worldwide psychiatric patients, but diagnoses for these patients were not reported.
b Case 2 describes a patient with a history of bipolar disorder, which falls outside the inclusion criteria of the current review.
c Although the results for bipolar disorder cannot be separated from those of all other diagnoses, these cases represent less than 5% of cases and no significant difference

in Coronavirus Anxiety Scale scores by diagnosis was found.
d Results regarding the association of mental health severity and anxiety symptoms (but not depressive or worry symptoms) are based on a sample that includes a small

group of individuals with OCD, which falls outside the inclusion criteria for this review.
e Although the results for adjustment disorder and alcohol use disorder cannot be separated from those of all other diagnoses, these cases represent a small portion of the

overall sample.
f Results regarding differences between individuals/patients with a mental health diagnosis and those without are excluded from this review because the patient group

includes diagnoses irrelevant to the review.
g Although the results for bipolar disorder cannot be separated from those of all other diagnoses, these cases represent a small portion of the overall sample.
h Results regarding the association of psychiatric diagnosis with PSS scores are based on a sample that includes a small group of individuals (<8%) with a diagnosis

irrelevant to the review.

https://doi.org/10.1371/journal.pone.0295496.t002
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Geographical representation

Selected articles were drawn from 26 countries, across five continents (see Table 3). Europe

contributed the greatest number of articles (n = 29), with most coming from Italy (n = 6) and

Spain (n = 5). This was followed by Asia (n = 16), with most articles coming from China

(n = 9), and by North America (n = 15), with most articles coming from the United States

(n = 13). These countries were among those with the highest COVID-19 case counts in the

first few months of the pandemic [79]. In addition, one article included data from Turkey, one

included data from Cyprus, and another included data from Russia, which are countries on

the border of Europe and Asia. These numbers have been excluded from the continental

counts. Only two studies reported inclusion of data from more than one country. Specifically,

Asmundson et al. [19] included data from both Canada and the USA, and Thombs et al. [73]

included data from the USA, the UK, Canada, and France.

Research design

The majority of studies adopted a cross-sectional design (i.e., a single data collection period

following onset of COVID-19 cases; n = 42), perhaps because this study design would allow for

the most immediate findings. The next most frequently reported study design was a two time-

point pre-post design (n = 13). In some cases, these studies were conducted by teams who had

relevant pre-pandemic data available (e.g., [18]); in others, participants were asked to report

on pre-pandemic mental health retrospectively (e.g., [66]). Other study designs included

Fig 1. PRISMA flow diagram reporting search results.

https://doi.org/10.1371/journal.pone.0295496.g001
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longitudinal (i.e., more than two data points; n = 1), matched case-control (i.e., two existing

groups are compared on the basis of a potential causal attribute; n = 4), chart review (i.e., a

review of pre-recorded, patient-centred data; n = 3), and case study (e.g., intensive study of a

single patient; n = 3). See Table 4 for a summary of study designs used by relevant studies.

Table 3. Geographical representation of included studies (n = 66).

Continent n a % Country n a %

Europe 29 b 43.9 Italy 6 9.0

Spain 5 7.6

United Kingdom 3 4.5

Netherlands 3 4.5

Germany 2 3.0

Denmark 2 3.0

France 2 3.0

Ireland 1 1.5

Portugal 1 1.5

Greece 1 1.5

Belgium 1 1.5

Norway 1 1.5

Bosnia & Herzegovina 1 1.5

Europe & Asia 3 4.5 Türkiye 1 1.5

Russia 1 1.5

Cyprus 1 1.5

Asia 16 24.2 China 9 13.6

India 3 4.5

Israel 2 3.0

Iran 1 1.5

Malaysia 1 1.5

North America 15 b,c 22.7 United States 13 19.7

Canada 2 3.0

South America 6 9.0 Brazil 5 7.6

Paraguay 1 1.5

Australia 4 6.0 Australia 4 6.0

Notes
a Two studies included participants from more than one continent or country. For this reason, sum total n is greater than 66 and sum total percentage exceeds 100%.
b Thombs et al. [73] included participants from Canada, USA, UK, and France, and was added to the continent counts of both North America and Europe and to all

four country counts.
c Asmundson et al. [19] included participants from Canada and USA and was added to both country counts.

https://doi.org/10.1371/journal.pone.0295496.t003

Table 4. Research design, methodology, sample source, pre-existing disorders/symptoms, and measured out-

comes of included studies (n = 66).

Research Design n % a

Cross-sectional 42 63.6

Pre-post (2 time points) 13 19.7

Longitudinal (>2 time points) 1 1.5

Matched case control 4 6.0

Chart review 3 4.5

Case study 3 4.5

(Continued)
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Table 4. (Continued)

Methodology b n %

Online survey 50 83.3

Paper-and-pencil surveys 2 3.3

Telephone or videoconference 9 15.0

In-person 3 5.0

Sample/Population c

(full sample or control/comparison sample)

n %

General population 26 43.3

Probabilistic or quota-based sampling 5 8.3

Non-probabilistic sampling 21 35.0

Mental health inpatients or outpatients 18 30.0

University students 2 3.3

Healthcare workers 8 13.3

Patients currently or previously diagnosed with COVID-19 2 3.3

Patients with other medical conditions (e.g., breast cancer, Parkinson’s disease, current or recent

pregnancy)

10 16.7

Pre-existing Disorders/Symptoms n %

Depressive 16 24.2

Anxiety 6 9.1

Depressive and anxiety d 31 47.0

Stressor-related (e.g., post-traumatic stress disorder) 4 6.1

Depressive and stressor-related 1 1.5

Depressive, anxiety, and stressor-related 8 12.1

Measured Outcomes e n %

Depression 42 63.6

Anxiety 44 66.7

Stress/distress 16 24.2

Post-traumatic stress disorder 14 21.2

Pandemic-specific anxiety 14 21.2

Suicidal thoughts/behaviours 11 16.7

Perceived pandemic impact on mental health 5 7.6

Symptom severity 4 6.1

a Percentages do not sum to 100% due to rounding.
b Excludes chart reviews (n = 3) and case studies (n = 3); therefore, percentage calculated based on n = 60 studies.

However, Hölzle et al. [43] did not specify the methodology of their cross-sectional study. Four cross-sectional

studies included more than one methodology or allowed participants to choose from one of several methods to access

a survey (i.e., online, paper-and-pencil, telephone, and/or in-person interview). Therefore, sum total n is greater than

60 and sum total percentage exceeds 100%.
c Excludes chart reviews (n = 3) and case studies (n = 3); therefore, percentage calculated based on n = 60 studies.

However, five studies drew their participants from more than one sample source (e.g., non-probabilistic general

sample and mental health inpatients/outpatients). Therefore, sum total n is greater than 60 and sum total percentage

exceeds 100%.
d Studies that included either: (a) a measure of depression and a measure of anxiety, or; (b) a single measure of

depression/anxiety (e.g., ’affective disorder’ could include both depressive and anxiety disorders).
e Most studies (n = 46) reported more than one measured outcome. Across these studies, 21 different combinations

of outcomes were found. Therefore, presented here is the number of studies including the measured outcome, either

alone or in combination with other outcomes.

https://doi.org/10.1371/journal.pone.0295496.t004
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Several studies planned to include subsequent data collection phases (e.g., [54,69]). Among the

cross-sectional and matched case-control studies (n = 46), the vast majority made some form

of comparison between individuals with pre-existing depressive, anxiety, or specified stressor-

related disorders or issues and: (a) individuals with no history of mental illness or those who

scored below a threshold value on a screening instrument (n = 35) or; (b) those with other

mental health diagnoses (n = 10). Among the pre-post and longitudinal studies (n = 14), four

examined risk of current psychiatric symptoms among those with versus without history of

mental illness, but most studies reported on changes in severity of symptoms (n = 4) or

whether the severity of symptoms at time 1 predicted the severity of symptoms at time 2

(n = 6).

Methodology

Most studies surveyed research participants, primarily via online survey (n = 50), although sev-

eral employed alternative approaches; these included data collected through paper-and-pencil

surveys (n = 2), over telephone or videoconference (n = 9), and in-person interviews (n = 3).

Among cross-sectional surveys, a few studies (n = 3) allowed participants to choose how they

accessed the survey during the pandemic (e.g., online, paper-and-pencil, telephone, in-person

interview; [30,48,59]). One cross-sectional study used “a convergent mixed-methods

approach” ([67], p. 4) including both in-depth qualitative telephone interviewing and online

survey. Hölzle et al. [43] conducted a cross-sectional survey but did not specify the method by

which data were collected. See Table 4 for a summary of methodologies used by relevant

studies.

Sample/Population

Participants were drawn from a diversity of sources. Twenty-six studies were conducted with

samples (or control/comparison samples) clearly drawn from the general population. Of these,

five studies used probabilistic samples or quota-based sampling (e.g., [19,23]), four of which

recruited participants from existing panels or ongoing studies and one recruited through ran-

dom digit dialling. Of the studies drawn from the general population that were non-probabilis-

tic (e.g., [56,61]), most used social media, online or conventional media advertising or

snowballing techniques to recruit participants; however, some recruited all or a portion of

their participants from existing panels or ongoing studies. Eighteen studies were conducted

with samples of mental health inpatients or outpatients recruited from hospitals, clinics, men-

tal health programs or ongoing studies. Other special samples, either as a primary or compari-

son group, included university students (n = 2; [35,65]), healthcare workers (n = 8; e.g.,

[77,78]), patients currently or previously diagnosed with COVID-19 (n = 2; [30,40]), and

patients with other medical conditions such as breast cancer, Parkinson’s disease, and current

or recent pregnancy (n = 10; e.g., [7,44,53]). These special samples were typically recruited

from existing institutions (e.g., hospitals, universities), although advertising and snowballing

techniques were used to recruit half of the studies of patients with other medical conditions.

Table 4 summarizes the various sources from which relevant studies drew their study samples.

Pre-existing disorders/symptoms

Among the included studies, the most commonly reported pre-existing category of disorders

or symptoms was depressive disorders (n = 51; e.g., major depressive disorder), followed

closely by anxiety disorders (e.g., n = 40; generalized anxiety disorder, panic disorder). Seven

studies reported a pre-existing condition that could be labelled as depression or anxiety (e.g.,

affective disorder). A total of 62 studies included participants with a history of or pre-
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pandemic experience of depression and/or anxiety or related symptoms. Far fewer studies

examined the stressor-related disorders of PTSD or acute stress disorder or related symptoms

(n = 13), and most of these studies (n = 9) also included participants with a history of or pre-

existing depressive and/or anxiety symptoms. See Table 4 for a summary of pre-existing disor-

ders or symptoms examined by relevant studies. Most studies (n = 48) focused on individuals

with a diagnosed disorder, although in about half of these studies the diagnoses were reported

by the participant themselves (n = 21). For this reason, diagnoses provided in studies of patient

populations, chart reviews, or case studies were likely more reliable. Other studies (n = 19)

relied on self-reporting of symptoms or screening measures to identify individuals with a his-

tory of mental health disorder or pre-existing symptoms. Aragona et al. [18] included symp-

tom measures in a sample of diagnosed patients.

Outcome measures

Most studies (n = 46) reported more than one measured outcome. Across these studies, 21 dif-

ferent combinations of outcomes were found, with no more than four studies sharing the

same combination of outcomes. The only exception was the most frequently reported combi-

nation of depression and anxiety. Two studies included an outcome measure of depression

alone and three included a measure of anxiety alone. Forty studies included measures of both

depression and anxiety, with 22 of these studies including additional outcomes as well. Depres-

sion and anxiety were assessed using a broad diversity of predominantly well-validated and

reliable measures (e.g., Brief Symptom Inventory (BSI-18); Depression, Anxiety, and Stress

Scale (DASS-21); Generalized Anxiety Disorder (GAD-7) Scale; one of several versions of the

Patient Health Questionnaire (PHQ)). In three of these studies, analyses treated anxiety and

depression as a single construct [23,42,53]. Either alone or in combination with other outcome

measures, about one quarter of studies included measures of general stress or distress (n = 16)

and another quarter of studies included measures of PTSD symptoms (n = 14); only four stud-

ies included both types of stress-related measures [6,37,40,75]. General stress or distress was

most frequently measured by the DASS-21 stress subscale (n = 7) or the Perceived Stress Scale

(n = 3), and PTSD symptoms were most frequently measured by the PTSD Checklist (PCL-5

or PCL-C; n = 8) or the Impact of Event Scale (IES; n = 3). Either alone or in combination

with other outcomes, about one quarter of studies also measured anxiety specific to the pan-

demic (n = 14), relying on items developed specifically for their survey or interview or on

newly developed screening scales such as the COVID Stress Scale (e.g., [19,48]) or Coronavirus

Anxiety Scale (e.g., [56,60]). Eleven studies examined suicidal thoughts and behaviours, com-

monly drawing on patient files [41,45,46] or responses to the Columbia Suicide Severity Rating

Scale [22,54,55]. Five studies developed items asking participants to rate perceived impact of

the pandemic on their mental health (e.g., [34,57]) and four studies included a measure of

symptom severity (i.e., Clinical Global Impression–impression and severity subscales; e.g.,

[47,59]). Table 4 includes a summary of measured outcomes reported by relevant studies.

Key findings of eligible studies

In reviewing study findings, it was clear that the vast majority of studies found an association

between a pre-existing mental health issue and increased vulnerability to adverse mental health

outcomes during the COVID-19 pandemic. Depending on study design, these studies noted

either: an increase in symptoms during the pandemic among those with pre-existing symp-

toms; an increased risk of developing symptoms among those with a history of the condition

or pre-existing symptoms, or; a higher prevalence or severity of symptoms among those with a
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history of the condition or pre-existing symptoms compared to either those without such a

background or those with an alternative mental or physical health condition.

Among individuals with a history of or pre-existing depression or depressive symptoms,

the greatest number of studies detected an increase in or greater risk of depression (n = 20),

followed closely by an increase in or greater risk of anxiety (n = 13). Pre-existing depression or

depressive symptoms were also associated with increased or greater risk of symptoms of stress

(n = 5), COVID-related stress/anxiety (n = 3), PTSD (n = 2), suicidal thoughts or behaviour

(n = 5), and a perception that the pandemic had impacted one’s mental health (n = 1). Results

were similar among individuals with a history of or pre-existing anxiety or anxiety symptoms,

for whom the greatest number of studies identified increased or greater risk of anxiety

(n = 13), followed by an increase in pandemic-specific stress/anxiety (n = 6). Associations with

increased symptoms of depression (n = 4), suicidal thoughts or behaviour (n = 3), stress

(n = 1), and PTSD (n = 1) were also found. Additional studies of pre-existing depression or

depressive symptoms (n = 5) and of pre-existing anxiety or anxiety symptoms (n = 1) identi-

fied a positive association with during-pandemic symptoms of depression, anxiety, or stress

(treated as a single outcome). Analyses in several studies considered individuals with pre-exist-

ing depression or anxiety (treated as a singular condition), or depressive or anxiety symptoms.

Such studies identified an association with depressive (n = 9), anxiety (n = 9), and stress

(n = 8) symptoms, as well as PTSD symptoms (n = 4), pandemic-related stress/anxiety (n = 4),

perceived negative impact on one’s mental health (n = 3), depressive or anxiety symptoms

(treated as a single outcome; n = 1), and suicidal thoughts or behaviour (n = 1). Analyses in

two additional studies (i.e., [66,68]) treated individuals with pre-existing depression or anxiety

or PTSD (treated as a singular condition) and found associations with increased risk of depres-

sive, anxiety, and PTSD symptoms during the pandemic.

A few studies provided a comparison of during-pandemic symptoms among individuals

with a history of or pre-existing depression or depressive symptoms and those with a history

of or pre-existing anxiety or anxiety symptoms. Asmundson et al. [19] reported that a group

with anxiety-related disorders had higher levels of anxiety and COVID-19 related stress/anxi-

ety than a mood-disorder group, but similar levels of depression. Costa et al. [27] found that

within an online peer support community of individuals living with mental illness, those with

an anxiety disorder reported the most stresses or concerns about the COVID-19 pandemic.

Sorokin et al. [71] found that perceiving COVID-19 as a threat to one’s own life was more

common among those reporting an anxiety disorder than a mood disorder. However, based

on data from ongoing cohort studies, Pan et al. [57] found that perceived mental health

impact, fear of COVID-19, and changes in symptoms from before to during the pandemic

were largely similar across various mood and anxiety disorders.

Aside from studies focusing on pre-existing depression or anxiety, several studies found

that a history of pre-existing trauma or PTSD, or related symptoms, was associated with

increased risk of depressive (n = 2), anxiety (n = 1), and PTSD (n = 3) symptoms and suicidal

thoughts or behaviour (n = 2) during the pandemic. Also, Saraswathi et al. [65] reported that

higher pre-pandemic stress scores were associated with higher levels of stress during the

pandemic.

Findings both within and across studies were not entirely consistent; a small number of

studies (n = 13) reported no difference in vulnerability for at least one tested symptom among

those with pre-existing depression, anxiety, or stressor-related disorders or symptoms. How-

ever, all but two of these studies simultaneously found evidence of increased vulnerability to

other symptoms (e.g., [7,28,35]). Only five studies found any evidence of a reduced vulnerabil-

ity for mental health symptoms among individuals with pre-existing mental health issues, or

among individuals with more severe versus less severe pre-existing symptoms (i.e.,
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[34,57,64,72,73]). However, as with the few cases of null effects, findings of reduced vulnerabil-

ity were typically found for select symptoms only and accompanied demonstrated effects of

increased vulnerability (e.g., [34,57]). Sun et al. [72] is an exception; among those with a men-

tal health diagnosis, no to mild levels of anxiety or depressive symptoms before the pandemic

(measured retrospectively) were associated with increased risk for worsened anxiety and

depressive symptoms during the pandemic. Of the studies that identified a reduced vulnerabil-

ity for mental health symptoms among those with a pre-existing mental health issue or more

severe symptoms, one adopted a cross-sectional design, one adopted a matched case-control

design, and three were pre-post studies.

Discussion

This scoping review of literature published in the first year of the COVID-19 pandemic

assessed its impact on symptoms related to depression, anxiety, and psychological distress

among individuals with pre-existing depressive, anxiety, or specified stressor-related (i.e., post-

traumatic stress, acute stress) disorders/symptoms. The review identified 66 relevant articles

with data from 26 countries, although countries with higher case counts in the earliest months

of the pandemic appeared to publish a greater number of relevant studies. The majority of

published studies adopted a cross-sectional design. About one quarter of studies adopted a two

time-point pre-post design, either relying on available pre-pandemic data or asking study par-

ticipants to report on pre-pandemic mental health retrospectively. The current review, there-

fore, underscores a need for longitudinal designs with well-characterised sampling frames that

can more accurately monitor changes in mental health symptoms over time using validated

measures. The small number of pre-post studies relative to cross-sectional studies precludes

robust conclusions concerning the role of study design in research findings; however, it should

be noted that while just one of 42 cross-sectional studies found possible evidence of reduced

vulnerability to mental health symptoms among those with a pre-existing mental health issue

or more severe symptoms, three of just 13 pre-post studies did so, highlighting further the

need for longitudinal study of this research question. An overwhelming majority of studies

were conducted via online survey, which was likely the most convenient and potentially the

only viable option for many studies given physical distancing requirements. Depending on

availability of Internet access, reliance on online surveys may have introduced selection bias

into the results, perhaps in some jurisdictions more than others. Almost half of studies drew

their sample, or a control sample, from the general population, with only a small portion of

these using probabilistic samples or quota-based sampling. The remainder of studies focused

on special populations, primarily mental health inpatients or outpatients recruited from hospi-

tals, clinics, mental health programs or ongoing studies. The most commonly reported pre-

existing category of disorders or symptoms was depressive disorders, followed closely by anxi-

ety disorders. Likewise, the majority of studies included depressive and anxiety symptoms as

outcome measures. About one quarter of studies assessed general stress or distress and another

quarter assessed PTSD symptoms. Most studies identified an association between a pre-exist-

ing mental health issue, predominantly depression and/or anxiety, and increased vulnerability

to adverse mental health symptoms during the COVID-19 pandemic.

Strengths and limitations

These results are generally consistent with other reviews examining this issue [80–82]. How-

ever, the current review assessed the first full year of the COVID-19 pandemic as opposed to

the first several months, which is a limitation of the early reviews (e.g., [81]). The current

review also focused on depressive, anxiety, and specified stressor-related disorders, all
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examples of ‘common mental disorder’. This is important because different disorders are asso-

ciated with different symptoms and treatment needs, which may be differentially impacted by

the pandemic and associated public health restrictions. There is emerging evidence to suggest

that the mental health impact of the pandemic differed for individuals with severe mental dis-

order (e.g., a psychotic disorder) compared to those with a common mental disorder [37].

Depressive, anxiety, and specified stressor-related disorders were selected as the focus of the

current review because literature from previous disease outbreaks and early literature of the

general population at the onset of the COVID-19 pandemic identified an increase in symp-

toms typical of these disorders [11–13].

Limitations of the review included its focus on DSM-5 classifications [9] to define depres-

sive and anxiety disorders. ICD-10 classifications [10], which are commonly used by mental

health professionals outside of North America, do not align perfectly with the DSM-5. Thus,

the review would likely have included additional articles had the DSM-5 not been used to

interpret inclusion criteria; however, it cannot be determined if the results of the review would

have differed substantially. Although the current review focused on specific mental health

issues, it was not restricted to mental health patients only; it included studies of individuals

with a history of or pre-existing mental health disorder or self-reported symptoms associated

with these disorders, allowing assessment among individuals without a formal or current diag-

nosis. There was no requirement that studies adopt diagnostic instruments rather than rely on

brief mental health screening scales, which are intentionally sensitive, resulting in higher risk

of false-positive ratings, overestimation of prevalence, and lack of concordance with functional

impairment [83]. Likewise, where diagnoses were considered, there was no requirement that

diagnoses be confirmed by clinicians or chart review rather than be self-reported by patients.

Given the limited number of studies that included diagnostic instruments or clinician-con-

firmed diagnoses, it was important to use broad inclusion criteria in order to map relevant lit-

erature that was available in the first year of the pandemic. A related limitation that is

characteristic of scoping review methodology is the absence of quality assessment, which

would specify the level of methodological rigour associated with each study. While scoping

reviews provide a map or an overview of the evidence, they do not aim to produce a synthe-

sized answer to a particular question. For this reason, assessment of methodological limitations

or risk of bias in the evidence is not conducted as part of a scoping review [84,85].

Implications

Research findings summarized by the review have important implications. Tracking the wors-

ening of symptoms during the COVID-19 pandemic among individuals with a pre-existing

mental health issue can be used to promote action in improving the mental healthcare system,

better equipping it to address concerns from its existing patient population and mitigate fur-

ther mental deterioration [36]. In Canada, access to publicly funded mental healthcare was

limited prior to the pandemic, which only exacerbated the situation. Mental health research

funding was not proportionate to the burden of mental illness on the population [86]. The rise

in depressive, anxiety, and stressor-related symptoms in the population during the pandemic

[1,2,13], particularly among those with pre-existing mental health issues as indicated by this

review, underscores the need to dedicate sufficient resources to the mental healthcare system

for treatment services. Moreover, clinical surveillance of mental health symptoms during the

pandemic and beyond is essential to empowering primary care providers, family, caregivers,

and patients themselves to target screening and prevention efforts to those most at risk of a

mental health crisis. This can only be achieved through appropriate funding for monitoring

and analysis of health system data and mental health research more broadly. During the
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pandemic, many mental health treatments shifted from in-person patient-facing care to virtual

care [86]. Through both self-report and review of health service administrative data, future

research should also assess the extent to which patients were able to access needed care and

evaluate the effectiveness of its virtual delivery.

Summated characteristics of relevant studies conducted in the first year of the pandemic

also have important implications. With data from just 26 countries and five continents world-

wide, it is clear that research on symptoms of common mental disorder among those with pre-

existing mental health issues lacked geographical representation. Moreover, the bulk of studies

were conducted in high-income countries, with little exploration in middle-income countries

and no exploration in low-income countries. The review also found that studies reported pri-

marily cross-sectional online surveys, often examining general population samples. More

diverse study designs from a broader geographic range, including more low- and middle-

income countries, are needed.

There has been an unprecedented proliferation of research related to the COVID-19 pan-

demic, including studies of its impact on mental health. For this reason, further reviews of this

expansive literature will be essential to track and synthesize relevant findings and ensure that

they appropriately inform policy and practice. A review of research published in subsequent

years of the pandemic is warranted, and may uncover a shift in study design, methodology,

study instruments, and sample, as researchers became better positioned to conduct more com-

plex research through government funding for pandemic focused study. This anticipated rise

in diversity, complexity, and rigour of pandemic-related studies will augment the potential

value of assessing study quality in future reviews, supporting adoption of a systematic review

approach [84]. Additional reviews should be conducted on research of other mental health

diagnoses, to assess if individuals afflicted are also more vulnerable to worsening of related

symptoms and/or to depressive, anxiety, and stressor-related symptoms, as assessed here.

Finally, a review should be conducted to examine research of the intersection of social deter-

minants of health with pre-existing mental illness as a vulnerability to the mental health

impacts of the pandemic. Data have emerged to suggest that marginalized groups, including

those who are racialized or economically disadvantaged, have experienced greater mental

health effects of the pandemic [87,88]. This was beyond the scope of the current review, but

could further refine our ability to target screening, prevention, and treatment within the men-

tal healthcare system.

Conclusion

The COVID-19 pandemic has had a profound impact on the mental health of the global popu-

lation. Findings of the current review suggest that individuals with pre-existing mental health

issues were at greater risk of adverse mental health impacts of the pandemic. These findings

underscore the need for improved support of the mental healthcare system and continued

mental health research, including reviews of pandemic effects on individuals with other mental

health diagnoses and reviews of research published in subsequent years of the pandemic.
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