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ABSTRACT

Introduction: Mental health during the current coronavirus disease 2019 (COVID-19) outbreak
may be negatively affected by uncertainties associated with long-term personal, social, and
societal implications of the crisis and from isolation due to social distancing and movement
restrictions. The objectives of our planned living systematic review are to evaluate (1) changes
in mental health symptoms from prior to COVID-19 to during the pandemic and across different
time points in the pandemic; and (2) the effect of interventions on mental health symptoms
during COVID-19.

Methods and Analysis: Eligible studies must report proportions of participants meeting
diagnostic criteria using a validated diagnostic interview or symptoms using a validated scale or
set of items multivariable assessments of factors associated with symptoms, and interventions
to address mental health concerns. We are searching MEDLINE (Ovid), PsycINFO (Ovid),
CINAHL, EMBASE (Ovid), Web of Science, China National Knowledge Infrastructure, and
Wanfang databases plus Google Scholar for preprints and clinical trial registries for ongoing
trials. Searches were initially updated daily and are currently being updated weekly. Selection of
included studies is being done independently by two reviewers. Synthesis will be narrative or
guantitative depending on quality and heterogeneity of included studies.

Ethics and Dissemination: Results of the living systematic review will be updated and posted
(https:/lwww.depressd.ca/covid-19-mental-health) continually then submitted for peer review

and journal publication.

Systematic Review Registration: CRD42020179703.

Key Words: coronavirus; COVID-19; mental health; psychological outcomes; living systematic

review



INTRODUCTION

Mental health during the current coronavirus disease 2019 (COVID-19) outbreak may be
negatively affected by uncertainties associated with long-term personal, social, and societal
implications of the crisis and from isolation due to social distancing and movement restrictions
that have been imposed.!* Negative psychological outcomes may include emotional
dysregulation, loneliness, depression, stress, anxiety and may include the exacerbation of pre-
existing conditions or symptoms.'* People with pre-existing mental health conditions, people
infected with COVID-19 and who experience complications, people vulnerable because of pre-
existing medical conditions, and health care workers who care for people infected with COVID-
19 may be at particular risk.?

A “rapid review”,? published in February 2020, identified 24 studies from previous
infectious disease outbreaks that examined the psychological impact of quarantine, which is the
isolation of people who have been exposed to others who have been infected. That review
included research from outbreaks of severe acute respiratory syndrome (SARS) in China, Hong
Kong, and Canada in 2003, equine influenza in Australia in 2007, HLN1 influenza in Australia in
2009, Ebola in West Africa in 2014, and Middle East Respiratory Syndrome (MERS) in Korea in
2015. Pre-quarantine characteristics found to be possibly associated with less favourable
psychological outcomes among adults under quarantine included history of mental disorder,
young age, less education, female sex, and number of children, although results were not
consistent across studies. Factors during quarantine potentially associated with worse outcomes
included the duration of quarantine, access to supplies and information, financial resources, fear
of infection and complications, degree of social isolation, and boredom. Mental health outcomes
appear to last well past the period of quarantine.?

There are important limitations, however, in the existing evidence from previous
outbreaks:? (1) <15 studies used validated mental health measures; (2) only one study,®

conducted during the 2015 Korean Middle East Respiratory Syndrome outbreak, followed



participants longitudinally, but that outbreak was much shorter and less deadly than COVID-19
is likely to be;® (3) no studies evaluated participants at high risk of severe complications from
infection due to pre-existing vulnerabilities such as medical conditions; (4) no studies have had
access to pre-outbreak mental health data, which reduces the ability to draw conclusions about
changes in mental health and associated factors; and (5) no trials have tested interventions to
improve mental health symptoms during quarantine.

Although risk of mortality of people infected with COVID-19 appears to be less than in
other recent disease outbreaks, rapid spread has led to overall mortality and global economic
impacts that far exceed any other recent disease outbreaks.” Given the limitations in the
guantity and quality of evidence available from previous infectious disease outbreaks and the
different characteristics of the COVID-19 outbreak, synthesis of new mental health evidence that
is being generated during COVID-19 is urgently needed. The number of studies that are being
published or are available as preprints on mental health in COVID-19 is increasing rapidly.
Trials on interventions are being registered.

Living systematic reviews® are systematic reviews that are continually updated and
provide ongoing access to results via online publication. They are logistically challenging, but
would be expected to provide value beyond conventional systematic reviews in situations where
(1) important decisions need to be made that merit the resources involved; (2) the certainty in
existing evidence is low or very low, posing a barrier to decision-making; and (3) there is likely to
be new research evidence emerging that would inform decisions.®

The objectives of our planned living systematic review are to evaluate (1) changes in
mental health symptoms from prior to COVID-19 to during the pandemic and across different
time points in the pandemic; and (2) the effect of interventions on mental health symptoms

during COVID-19.



METHODS AND ANALYSIS

The protocol for the systematic review was registered in the PROSPERO prospective
register of systematic reviews (CRD42020179703), and changes to the study protocol will be
registered as amendments with PROSPERO. The review will be reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement.®
Study Eligibility

For all review questions, studies of any population affected by the COVID-19 outbreak
since December 31, 2019, when China first reported to the World Health Organization,° will be
eligible. Sub-populations of interest include (1) medical staff involved in caring for patients
infected with COVID-19; (2) people infected with COVID-19 (as determined in primary studies),
including those hospitalized and not hospitalized; (3) people vulnerable to poor mental health
outcomes because of pre-existing mental health conditions, including those receiving treatment
and those not receiving treatment at the time of the outbreak; (4) people at risk of complications
if infected with COVID-19 due to pre-existing medical conditions; (5) other at-risk or
marginalized groups (e.g., incarcerated, gender minority, racialized groups, socioeconomic
status); and (6) the general population. Studies in any language will be included.

Changes in Mental Health Symptoms. Eligible studies must report continuous scores of

symptom levels or proportions of participants meeting the threshold on a validated scale, or
diagnostic criteria using a validated diagnostic interview prior to and after a delineated event
related to COVID-19. Examples of events might include the announcement of the outbreak
generally or in the location where the research was conducted, prior to isolation protocols and
after initiation, or during isolation and following relaxation of restrictions. Mental health
symptoms are defined broadly and will include, for example, symptoms or indicators of anxiety,
depression, stress, loneliness, anger, grief, or other emotional disturbance. Studies with < 100

participants will be excluded.



Effects of Interventions on Mental Health Symptoms. Eligible intervention studies include

randomized and non-randomized controlled trials of the effects of any intervention designed to
improve any aspect of mental health during the COVID-19 pandemic. Only studies initiated after
China’s initial declaration to the WHO on December 31, 2019, will be eligible. Eligible trials must
target mental health, and mental health must be the primary trial outcome if a primary outcome
is stated. Eligible interventions must be: 1) done to improve mental health with people with
COVID-19; or 2) designed to specifically target COVID-19 related mental health concerns in
people not identified as having COVID-19; interventions in this group that are not described as
addressing mental health symptoms from COVID-19 or that are not tailored to address
COVID19 challenges will be excluded.

Eligible comparators include: (1) any inactive control condition (e.g., no treatment, waitlist
control) and (2) another eligible intervention designed to mental health. Trials with < 10
participants will be excluded.

Search Strategy

A single search strategy is being used for all research questions. The MEDLINE (Ovid),
PsycINFO (Ovid), CINAHL, EMBASE (Ovid), Web of Science, China National Knowledge
Infrastructure, and Wanfang databases are being searched, using a search strategy designed
by a health sciences librarian. The China National Knowledge Infrastructure and Wanfang
databases will be searched using Chinese search terms. See Appendix 1. In addition, we are
searching Google Scholar for preprint versions of articles that have not yet been published. We
are supplementing these searches by manual review of references of included trials and by
searching trial registries, including ClinicalTrials.gov, the World Health Organization
International Clinical Trials Registry Platform (https://apps.who.int/trialsearch/), the Chinese
Clinical Trial
Registry (http://www.chictr.org.cn/searchprojen.aspx), and the European Union Clinical Trials

Register (https://www.clinicaltrialsregister.eu/ctr-search/search?query=covid-19). We are



searching for trial registries using the terms “COVID-19” and “coronavirus” and terms to restrict
to randomized or non-randomized controlled trials. We are not restricting with mental health-
related terms to ensure that eligible trials are not missed.

An initial search was conducted from December 31, 2019, then automated searches were
set for daily updates to facilitate continual review and update. As of December 28, 2020, the
automatic daily searches were re-set to weekly updates. The period of updating may be
amended as the COVID-19 situation develops.

Selection of Eligible Studies

References are being converted to compatible formats and then transferred into the
systematic review software DistillerSR (Evidence Partners, Ottawa, Canada). De-duplication of
English-language studies is being done in DistillerSR. Chinese-language studies are combined

and entered into NoteExpress (http://www.inoteexpress.com/index.htm) for de-duplication.

A two-stage process is being used to assess the eligibility of each article. Two
independent reviewers first evaluate titles and abstracts of identified articles. If either reviewer
deems a study as potentially eligible based on the title and abstract, a full-text review of the
article is then completed by both independent reviewers (see Appendix 2 for inclusion/exclusion
coding guides). Discrepancies between reviewers are resolved through consensus, with a third
investigator consulted as necessary.

Data Extraction

For each included study, one reviewer extracts data using a pre-specified standardized
form in DistillerSR. A second reviewer validates the extracted data using the DistillerSR Quality
Control function. Reviewers extract (1) publication characteristics (e.g., first author last name,
publication year, journal, funding source), (2) population characteristics and demographics (e.g.,
country, study eligibility criteria, number of participants, age, sex); (3) COVID-19 related
variables (e.g., health care provider, people with COVID-19, at-risk individuals, general

population; severity of COVID-19 outbreak, stage of COVID-19 when data were collected, and



level of restrictions on social contact where data were collected); (4) mental health assessment
characteristics or intervention components, and (5) risk of bias or quality.Risk of bias or quality is
being assessed for studies of changes in symptoms using an adapted version of a tool
developed by the Joanna Briggs Institute.! Trials of interventions will be assessed using the
Cochrane Risk of Bias tool for trials.*? Quality of trial reporting will be assessed using the TIDieR
checklist.*® Discrepancies are resolved through consensus, and a third reviewer is consulted as

necessary.

Preliminary Data Analysis Plan

Data will initially be synthesized narratively as evidence is identified and included in the
review. If enough evidence is identified of sufficiently adequate quality and sufficiently low
heterogeneity to synthesize quantitatively, we will conduct meta-analyses of changes in
symptoms and intervention effects. Pooled differences in symptom levels or proportions above a
cut-off with 95% confidence intervals would be calculated using R** and random effects models.
For trials of interventions, random effects models will be used to pool standardized mean
differences (Hedges’ g) between intervention and control groups. Heterogeneity of included
studies and trials will be assessed using the 12 statistic.
DISSEMINATION

We will post initial results via a website (https://www.depressd.ca/covid-19-mental-health)

and then publish results via peer-reviewed journal publication.

PROTOCOL AMENDMENTS

There have been several amendments. First, the initial reviews were initiated quickly with
limited funding, and the initial protocol*®, included a third research question, “Factors Associated
with Levels or Changes in Symptoms”. As of September 12th, 2020, the team stopped reviewing

new references for this research question. The very high volume of low-quality studies eligible



for the question posed a challenge to the team’s ability to keep evidence current. Resources
required to assess these studies for possible eligibility and to extract data were substantial.
Benefits, however, were limited. Since these studies are cross-sectional, even in well-conducted
studies, it is impossible to ascertain the degree to which risk factors identified reflect COVID-
19specific factors or replicate associations present prior to the pandemic. Additionally, since
model-based studies are highly dependent on completeness and design of the models, many
eligible studies were at high risk of bias. This negatively impacted our ability to highlight trends
and report useful conclusions. To better allocate our team’s limited resources and ensure our
ability to rigorously address the other research questions, we discontinued the review of cross-
sectional studies on factors associated with mental health symptoms during COVID-19. Second,
we added the TIDieR* checklist to our coding protocol to assess reporting of characteristics of
interventions in trials. Third, we clarified the inclusion criteria to only include trials which begin
after the first COVID-19 announcement to the WHO on December 31, 2019 and to further clarify
that eligible trials have to clearly be addressing mental health symptoms related to the COVID19
pandemic or test interventions with components designed to address challenges in COVID19.
General mental health trials unrelated to COVID-19 are not eligible. Fourth, we changed the
automatic daily reference searches to a weekly update schedule, as of December 28, 2020, to
facilitate more efficient reference processing. Fifth, we amended the search strategies in
English-language databases to incorporate new subject headings created to respond to the
Covid-19 pandemic on January 27, 2021. Sixth, we made several amendments to the Chinese
language search strategies to facilitate processing (see Appendix 1). Seventh, we added an
inclusion criterion for longitudinal studies with multiple waves during COVID on October 28™,
2022. Eligible longitudinal studies with multiple waves across COVID-19 must have their first
during-COVID data collection timepoint in 2020 so that our team’s limited resources can be better
allocated to studies focusing on the mental health symptom changes marked from close to the

start of the pandemic.

10



AUTHORS CONTRIBUTIONS

BDT, OB, DBR, JTB, MA, CH, SM, YS, YW, AK, AB, IT-V, YW, DJ, KL, TDS, AT, and AY
contributed to the development of the protocol or to updates of the protocol. BDT drafted the
manuscript. All authors provided a critical review and approved the final manuscript. BDT is the

guarantor.

COMPETING INTERESTS STATEMENT
All authors have completed the ICMJE uniform disclosure form at

www.icmje.org/coi_disclosure.pdf and declare that they have no competing interests.

FUNDING STATEMENT

At the time of initial protocol development, there was no funding for the project. Since then,
funding has been received from the Canadian Institutes of Health Research (CIHR; CMS-171703;
MS1-173070) and McGill Interdisciplinary Initiative in Infection and Immunity Emergency
COVID19 Research Fund. No sponsor or funder was involved in the study design; in the
collection, analysis and interpretation of the data; in the writing of the report; or in the decision to
submit the paper for publication. Dr. Thombs was supported by a Tier 1 Canada Research
Chair, Ms. Rice by a CIHR Vanier Graduate Scholarship, Dr. Wu by a Fonds de recherche du

Québec — Santé

(FRQ-S) postdoctoral training fellowship, and Dr. Benedetti by a FRQ-S researcher salary award.

REFERENCES

1. Rubin GJ, Wessely S. The psychological effects of quarantining a city. BMJ. 2020;368:m313.

2. Brooks SK, Webster RK, Smith LE. The psychological impact of quarantine and how to
reduce it: rapid review of the evidence. Lancet. 2020;395:912-920.

3. Duan L, Zhu G. Psychological interventions for people affected by the COVID-19 epidemic.

11



10.

11.

12.

Lancet Psychiatry. 2020;7:300-302.

Wang C, Pan R, Wan Z, et al. Inmediate psychological responses and associated factors
during the initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the
general population in China. Int J Environ Res Public Health. 2020;17:E1729.

Jeong H, Yim HW, Song YJ, et al. Mental health status of people isolated due to Middle East
Respiratory Syndrome. Epidemiol Health. 2016;38:€2016048.

World Health Organization. https://www.who.int/westernpacific/emergencies/2015-
mersoutbreak. Accessed April 10, 2020.

Callaway E, Cyranoski D, Mallapaty S, Stoye E, Tollefson J. The coronavirus pandemic in
five powerful charts. Nature. 2020;579;482-483.

Elliott JH, Synnot A, Turner T, et al. Living systematic review: 1. Introduction — the why, what,
when, and how. J Clin Epidemiol. 2017;91:23-30.

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Ggtzsche PC, loannidis JP, Clarke M, Deveraux
PJ, Kleijnen J, Moher D. The PRISMA statement for reporting systematic reviews and
metaanalyses of studies that evaluate health care interventions: explanation and elaboration.
PLoS Med. 2009;6:1000100.

World Health Organization. Rolling updates on coronavirus disease (COVID-19).
https://www.who.int/femergencies/diseases/novel-coronavirus-2019/events-as-they-happen.
Accessed April 10, 2020.

Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological guidance for systematic
reviews of observational epidemiological studies reporting prevalence and incidence

data. Int J Evid Based Healthc. 2015;13(3):147-153.

Higgins JP, Altman DG, Ggtzsche PC, Jini P, Moher D, Oxman AD, Savovi¢ J, Schulz KF,
Weeks L, Sterne JA. The Cochrane Collaboration’s tool for assessing risk of bias in

randomised trials. BMJ. 2011;343:d5928.

12



13. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Better reporting of
interventions: template for intervention description and replication (TIDieR) checklist and
guide. BMJ. 2014 Mar 7;348:91687.

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

15. Thombs, B. D., Bonardi, O., Rice, D. B., Boruff, J. T., Azar, M., He, C., Markham, S., Sun, Y.,
Wu, Y., Krishnan, A., Thombs-Vite, I., & Benedetti, A. (2020). Curating evidence on mental
health during COVID-19: A living systematic review. Journal of psychosomatic research, 133,

110113. https://doi.org/10.1016/j.jpsychores.2020.110113

13



Appendix 1. Search Strategies
tNew subject headings added on January 27, 2020

Ovid MEDLINE All

1. Quarantine/

2. social isolation/ or loneliness/ or physical distancing/+
3. psychology.fs. or psychology/

4. Mental Health/

5. mental disorders/

6. social stigma/

7. Fear/

8. Anxiety/

9. Depression/

10. Stress, Physiological/ or Stress, Psychological/

11. Anger/

12. Irritable Mood/

13. Grief/

14. burnout, psychological/ or burnout, professional/

15. or/1-14

16. (Quarantine* or Self-isolation or isolation or social distanc* or shelter*-in-place or psych* or

mental health or mental illness* or mental disorder* or stigma or fear* or anxiety or anxious or
depression or depressive or loneliness or stress* or trauma* or post-traumatic or
posttraumatic or anger or mood* or irritability or irritable or emotional disturbance* or grief or
burned out or burnout).tw,kf.

17. ((exp coronavirus/ or exp coronavirus infections/ or (betacoronavirus* or beta coronavirus* or
coronavirus* or corona virus*).mp.) and (exp china/ or (china or chinese or hubei or
wuhan).af.)) or (coronavirus* or corona virus* or betacoronavirus* or beta coronavirus*).mp.

18. (severe acute respiratory syndrome coronavirus 2 or "SARS CoV-2" or "SARSCoV 2" or
SARSCoV?2 or cov2 or "sars 2" or COVID or "coronavirus 2" or covid19 or nCov or ((new or

Novel) adj3 coronavirus*) or ncp).mp. or ((exp pneumonia/ or pneumonia.mp.) and wuhan.af.)

19.17 or 18

20.150r 16

21.19 and 20

22.("20191231" or 2020* or 2021*).dt,ez,da.

23.21 and 22

Embase (Ovid)

1. exp coronavirinae/

2. exp Coronavirus infection/

3. (betacoronavirus* or beta coronavirus* or coronavirus* or corona virus*).mp.
4.1or2o0r3

5. exp China/
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6. (china or chinese or hubei or wuhan).af.
7.50r6
8.8.4and 7

9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

(betacoronavirus* or beta coronavirus* or coronavirus* or corona virus*).mp.

(severe acute respiratory syndrome coronavirus 2 or "SARS CoV-2" or "SARSCoV 2" or
SARSCoV?2 or cov2 or "sars 2" or COVID or "coronavirus 2" or covid19 or nCov or ((new or
Novel) adj3 coronavirus*) or ncp).mp.

(exp pneumonia/ or pneumonia.mp.) and wuhan.af.

8or9orl0orill

quarantine/

social isolation/ or isolation/ or patient isolation/

loneliness/

16. psychology/

mental health/

mental disease/

social stigma/

fear/

anxiety/

depression/

physiological stress/ or mental stress/

anger/

irritability/

exp grief/

exp burnout/

(mental disorder* or Quarantine* or Self-isolation or isolation or social distanc* or shelter*-
inplace or psych* or mental health or mental illness* or stigma or fear* or anxiety or anxious
or depression or depressive or loneliness or stress* or trauma* or post-traumatic or
posttraumatic or anger or mood* or irritability or irritable or emotional disturbance* or grief or
burned out or burnout).tw,kw.

29. or/13-27

30. 12 and 29

("20191231" or 2020* or 2021*).dc.

30 and 31

PsycINFO (Ovid)

1. (coronavirus* or corona virus* or betacoronavirus* or beta coronavirus*).mp.

2. (severe acute respiratory syndrome coronavirus 2 or "SARS CoV-2" or "SARSCoV 2" or
SARSCoV?2 or cov2 or "sars 2" or COVID or "coronavirus 2" or covid19 or nCov or ((new or
Novel) adj3 coronavirus*) or ncp).mp. or ((exp pneumonia/ or pneumonia.mp.) and wuhan.af.)
3.1or2

4. ("20191231" or 2020* or 2021%*).up.

5.3and 4

CINAHL
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Search
ID#

S26

S25

S24

S23

S22

S21

S20

S19

S18

S17

S16

S15

S14

S13

S12

S11

S10

Search Terms

S11 AND S25

S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR
S22 OR S23 OR S24

TI ( (mental disorder* or Quarantine* or Self-isolation or isolation or social distanc* or
shelter*-in-place or psych* or mental health or mental iliness* or stigma or fear* or
anxiety or anxious or depression or depressive or loneliness or stress* or trauma* or
posttraumatic or posttraumatic or anger or mood* or irritability or irritable or emotional
disturbance* or grief or burned out or burnout) ) OR AB ( (mental disorder* or
Quarantine* or Self-isolation or isolation or social distanc* or shelter*-in-place or psych*
or mental health or mental illness* or stigma or fear* or anxiety or anxious or
depression or depressive or loneliness or stress* or trauma* or post-traumatic or
posttraumatic or anger or mood* or irritability or irritable or emotional disturbance* or
grief or burned out or burnout) )

(MH "Burnout, Professional")

(MH "Grief+")

(MH "Anger")

(MH "Stress, Physiological”) OR (MH "Stress, Psychological®)
(MH "Depression™)

(MH "Anxiety")

(MH "Fear")

(MH "Stigma™)

(MH "Mental Health") or (MH "Mental Disorders")

(MH "Psychology")

(MH "Social Isolation") OR (MH "Loneliness") or (MH “Social Distancing”) or (MH “Stay
at Home Orders”) t

(MH "Quarantine")
S7 OR S8 OR S9 OR S10

( (MH "Pneumonia+") or Tl (pneumonia) OR AB (pneumonia) ) AND ( Tl (wuhan) OR
AB (wuhan) OR AF (wuhan) )

16



Tl ( (severe acute respiratory syndrome coronavirus 2 or "SARS CoV-2" or "SARSCoV
2" or SARSCoV2 or cov2 or "sars 2" or COVID or "coronavirus 2" or covid19 or nCov or
((new or Novel) N3 coronavirus*) ) OR AB ( (severe acute respiratory syndrome

S9 coronavirus 2 or "SARS CoV-2" or "SARSCoV 2" or SARSCoV2 or cov2 or "sars 2" or
COVID or "coronavirus 2" or covid19 or nCov or ((new or Novel) N3 coronavirus*) ) or
(MH “Covid 197) t
Tl ( (betacoronavirus* or beta coronavirus* or coronavirus* or corona virus*) ) OR AB

S8 ( (betacoronavirus* or beta coronavirus* or coronavirus* or corona virus¥*))

S7 S5 AND S6

S6 S10R S2
S5 S30OR S4

TI ( (china or chinese or hubei or wuhan) ) OR AB ( (china or chinese or hubei or
sS4 wuhan) ) OR AF ( (china or chinese or hubei or wuhan) ) OR SO ( (china or chinese or
hubei or wuhan) )

S3 (MH "China+")

Tl ( (betacoronavirus* or beta coronavirus* or coronavirus* or corona virus*) ) OR AB

S2 ( (betacoronavirus* or beta coronavirus* or coronavirus* or corona virus*) )

S1 (MH "Coronavirus+") OR (MH "Coronavirus Infections+")

Web of Science

TOPIC: (Quarantine* or "Self-isolation" or isolation or "social distanc*" or "shelter*-in-place" or
psych* or "mental health” or "mental illness*" or "mental disorder*" or stigma or fear* or anxiety or
anxious or depression or depressive or loneliness or stress* or trauma* or "post-traumatic" or
posttraumatic or anger or mood* or irritability or irritable or "emotional disturbance*" or grief or
"burned out" or burnout) AND TOPIC: ((coronavirus* or "corona virus*" or betacoronavirus* or
"beta coronavirus*" or "severe acute respiratory syndrome coronavirus 2" or "SARS CoV-2" or
"SARSCoV 2" or SARSCoV2 or cov2 or "sars 2" or COVID or "coronavirus 2" or covid19 or nCov
or "Novel coronavirus*" or "new coronavirus*"))

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI,
CCREXPANDED, IC Timespan=Year to date

China National Knowledge Infrastructure
Restricted to disciplines: Medical and Public Health & Social science

TI=(fRE+H L REF T+ OEH DR RFEHER EAHRHERDIERR S BHILE+EF+
TR+ R B+ E N+ R+ Bl + Bl R+ AR+ B+ DB+ H R+ BE BB O IERS+ R
+HEHHERHERHILTHER) G B+ ELER) OR AB=(Fa B+ i+ X B+ T OB+ LI
R+ DA+ R+ OIERR S B+ I E+E B+ R+ R IR HIER+ IR+ 1+ A+ €U+ €l
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R+ IR+ EEH LB+ HRHBERERH O ERR+ ROHEHHEBHER+IUBHE ) e+ 2
TBAR)

Wanfang

A2 ("I B+ R E +TT A H DIE+ DIR B R + E M A R R+ DIR R R TS B
H¢E+%’E+UTE<+’EE§+T[DﬁB+¥}M$+J_ N+R A B+ U R+ AR+ B+ U B+ 5 R+ (B &S '+
IDIEE RS + R+ G+ R+ BRI HE ) ("R REER R E ("R E "+ H " R+
Hﬂ11+IL,\EE+“IE,\EE1LJ§"+"7FE¥$P_EE“ "R+ IR R 5 R+ AL E = B R R R IR AR
+E N+ A+ B+ Bl R+ BER+HIE B+ SR B R+ DIERER "+ R+ R+ AR AR+
LER+E2)* ("R "+ F R AR")

We made several amendments to the original search strategies. Since Wanfang database
cannot export more than 5000 references at once, we broke the search strategies into two or
more smaller search strings to get all the references. The four changes on September 1, 2020,
September 28, 2020, October 15, 2020 and October 18, 2020 are all for this purpose. To make
this process more efficient, the disciplines of the China National Knowledge Infrastructure
database were restricted to Medical and Public Health AND Social science subgroup 2 and
those of Wanfang database were restricted to Medicine and Health AND Culture, Science,
Education and PE disciplines on October 23, 2020.

September 1, 2020
Wanfang

B ("TRE A AR B + TTACH IR IR R+ A R R+ IR R S R
¢E+§’E+u B+ER)("FE T REER I RE (RS I BB TR IR IR R

Rt DA+ BRI R 5 B AL B2 ERECER) (R R R BB (R
= “+;t\TiﬁJZ+”$i3cEE%"+Hﬁu+ﬁﬂﬁf5+¥ﬁ\@+r N+ A+ R+ "Bl h R+ IR+ B+ OB+ B IR +" 5 EEE
B+ ER + RO+ R G+ B ERAILERHE R)* ("FE I AL R R B (PR R I 4R
BB R "+ TT AR+ AR+ IR+ £ 1+ 7§$I+13'J173+"’\1J171J:" BB DE+ R+ BE R+ OIEES "+
R+ G+ R+ ER+ILMHER)*("FE "+ Fr AL IR")

September 28, 2020
Wanfang

AE: ("R + A E + TR H IR IR R R R DA R R+ I IR R R S B+
Bt B+ 25 BB+ AR ) * (T R+ T AL R R B (TR B R AR B+ T A IR IR R R
S DA B IR R TS R AL F+ B R AR R (R I AR (R
B+ E+ AT EE B "+ TR+ AR+ IR+ R )+ R R+ B+ U R (R T R R AR )+ R ("R
B+ EI+ AT EE B "+ TR+ AR+ IR+ R )+ R R+ B+ U R (R E R R L (P
B EI AR EE B+ TR R B+ B+ B IR+ B R RS+ NIRRT + R+ R+ R R R
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AEB+ER)*("FE "+ AR R R (PR B "+ - M AR B+ T AR+ R B+ B+ B IR+ B
RS+ DIERE RS + R+ R G+ R+ BRI HE ) ("HE "+ F AR

October 15, 2020
Wanfang

A ("I B+ A B+ T AR IR IR B R AR R A R R+ D IR ER ) (T e
"HETRER )RR (TR R+ A AR B T A H O IR IR B R+ R A R AR D
EEm")* (TR AR

RAAE: (" PR B+ E P+ T AT EE B "+ TT A TS B+ L B+ T TR+ R B+ HI AR+ I+ R ) * (TR T Y
TR HEE: (PR B+ B R RE B+ TR +5 R A BB+ B RN R R E AR+ IR+ ) * ("R
"+ R R")

A2 (" IR B "+ A R E +TTAC+ R A+ B+ BB R+ B HB DB+ B R B A B+ DIE
B + R+ M+ R+ BRI+ E L) ("R + " AR R (TR R+ E I AR B TR
+ N B R R IR B+ B+ R IR A R+ IR RS+ R+ IR+ R R+ AR R+ L BR+
BRI ("HE"+" AR

October 18, 2020

Wanfang 814 :("FG 8"+ &+ A SRBE B+ AR+ IR+ IR AR+ R T A"+ R+ LB R
) CHE DR HEE CIRE R B T IR DR R R A
S

IDIRBR ) HTB AR

BE("RE +H B+ TS B E+E R LR R IR (R W AR R+
B("fRE +H R B+ T B ILE+ E LR R (R AR E R

G ("RE +H " R E A HUR E ) (R I AR ) R R (TR B B R
BB+ T AR HIR R D) (IR T R R AR

B+ 0 SEBE T A L B+ QU IR + BB+ 1 4 D+ 5 B R AR+ I

FEER + S+ A+ R R R AD B ) (HTR + BT )+ (TR S B KBB4 0

+ BT U5+ BB R+ AR A D+ 5 1 R D B R + R UT+ AE A R B LA
B)(HE - FUHR)

October 23, 2020
China National Knowledge Infrastructure
Restricted to disciplines: Medical and Public Health & Social science subgroup 2
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TI=(FRE+H I+ ZEE+THRHOEHOEERHBH EA+BMER+ O EBERR+HT R+ E+EE+
BB+ B+ HINER+ IR+ R D+ R+ B+ Bl R+ R HE A+ MG+ B R+ B AR 1 RS+ R
+HER+H B ERHIUA+ B R2) (FrE+ T 2L R) OR AB=(fR s+ i+ XEE & +TTAE+H U IEH IR
BB DA B R R OIERRH T B B+ ZEFE R R E R+ IR+ E N+ R+ e+ 2l
GRS+ EEHUE+ S RHEEREBHOIERB+ R+ R G+ ER+H R+ IR G+ IR
TEAR)

Wanfang
Restricted to disciplines: Medicine and Health & Culture, Science, Education and PE

AZ:("FRE" or 4 or "}EATEEE" or F7HR or /OIE or N RMEER" or "KEHH A" or "FEHAR" or "Il
IEZR" or 5% or BLE or 55 or 7R or £ & or HIEB or ISt or £ /1 or K or €5 or "EIfAHE" or
1512 or 54 or 1LME or HEX or "IBLERERF" or DIEEERS" or 215 or K5 or HESE or R or £ EB or
B 2) and ("FIE" or "FEEIR") or FHE:("FRE" or HHK or "EZEEE" or 7R or (LR or L IR B ER"
or "FEM A" or "IFHEIR" or "ILIRRIR" or 75 or B or Z 5 or IR or £ K or H]EB or HSh or
£ 71 or R or €5 or "RIAE" or A or 1§%E or 1(ME or ZAX or "EAER" or "HEERR" or ®f5
or #&4% or A& or AKIR or [£HR or £ 2) and ("HFE" or "FELEIR")

MedRxiv (pre-prints)
Search 1: (isolation OR “mental health” OR “mental illness” OR “mental disorder”) AND (COVID
OR covid19)

Search 2: (psychology OR psychological OR psychosocial OR anxiety OR depression OR stress
or trauma) AND (COVID OR covid19)

Open Science Framework (pre-prints)

(isolation OR psychology OR psychological OR psychosocial OR “mental health” OR “mental
illness” OR “mental disorder” OR anxiety OR depression OR stress or trauma) AND (coronavirus
OR COVID OR covid19)

Clinical Trial Registries (as of May 5, 2020, restricted to “Interventional Studies”)
(Quarantine OR isolation OR Psychology OR psychosocial OR “mental health” OR “mental
illness” OR “mental disorder” OR anxiety OR depression OR stress OR trauma) AND
(coronavirus OR "corona virus" OR COVID OR covid19)
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Appendix 2. Title and Abstract and Full-text Review Inclusion and Exclusion Criteria

Coding Guides

Title and Abstract Coding Criteria

MENTAL HEALTH SYMPTOM CHANGES
CODING CRITERIA:

No: not original human data or a case study or
case series. Ifitis clear from the title and abstract
that the article is not an original report of primary
data, but, for example, a letter, editorial, systematic
review or meta-analysis, or it is a single case study
or case series, then it is excluded. Studies
reporting only on animal, cellular, or genetic data
are also excluded. Conference abstracts are
included.

No: not a study of any population affected by
the COVID-19 outbreak. If it is clear from the title
or abstract that the study is not about any
population affected by the COVID-19 outbreak, it is
excluded. Studies that include fewer than 100
participants, are excluded. If a longitudinal study
has baseline sample size with at least 100
participants, but no follow-up with at least 100
participants, then we exclude the study (and
document); if its baseline and at least one follow-up
have more than 100 participants, we include the
study.

No: not a study which reports mental health
symptom changes longitudinally pre-COVID-19
to COVID-19 or during COVID-19. If it is clear
from the title or abstract that the study does not
report continuous scores of symptom levels or
proportions of participants meeting the threshold
on a validated scale, or diagnostic criteria using a
validated diagnostic interview prior to and after the
start of COVID-19, or longitudinally during COVID-
19, then it will be excluded.

For pre-COVID versus during-COVID studies, pre-
and during- samples must include the same cohort,
not different representative samples. Pre- and
during-samples should have less than 10%
difference in the participants in the sample* or
should statistically account for missing data, i.e., if
N between the samples differs by more than 10%,
modelling or imputation is needed to evaluate
results for all participants. Pre-COVID data needs
to be collected prior to 2020 (or at least 80% of the

EFFECTS OF INTERVENTIONS CODING
CRITERIA:

No: not original human data or a case study or
case series. Ifitis clear from the title and abstract
that the article is not an original report of primary
data, but, for example, a letter, editorial,
systematic review or meta-analysis, or it is a
single case study or case series, then it is
excluded. Studies reporting only on animal,
cellular, or genetic data are also excluded.
Conference abstracts are included.

No: not a study of any population affected by
the COVID-19 outbreak. Eligible studies must be
initiated after China's first announcement to the
WHO on December 31, 2019. If it is clear from the
title or abstract that the study is not about any
population affected by the COVID-19 outbreak, it
is excluded. Eligible interventions must be 1) done
to improve mental health with people with COVID-
19; or 2) designed to specifically target COVID-19
related mental health concerns in people not
identified as having COVID19; interventions in this
group that are not described as addressing mental
health symptoms from COVID-19 or that are not
tailored to address COVID-19 challenges will be
excluded. Studies that include fewer than 10
subjects, are excluded.

No: intervention does not target mental health.
If it is clear from the title or abstract that the study
is not about an intervention or is an intervention,
but the intervention does not primarily target
mental health, then it will be excluded. Mental
health must be the primary trial outcome if a
primary outcome or outcomes are stated.

No: not a randomized controlled trial (RCT) or
non-randomized controlled study with eligible
comparators: If itis clear from the title or abstract
that the study is not an RCT or non-randomized
controlled trial that compares an intervention
designed to improve any aspect of mental health
during the COVID-19 pandemic to (1) any inactive
control condition (e.g., no treatment, waitlist
control) or to (2) another eligible intervention
designed to mental health, then it will be excluded.

21




participants’ data need be collected prior to 2020 if
collection spans from 2019 to 2020) and after 2018
(or at least 80% of the participants’ data need to be
collected after 2018 if collection spans from pre-
2018 to 2018).

For studies with multiple waves across COVID, if
there are pre-pandemic time points, the most
recent pre-pandemic wave needs to be in 2018 or
later; if the most recent pre-pandemic wave spans
from pre-2018 to 2018, at least 80% of the data
need to be collected in 2018. Studies with multiple
waves across COVID-19 must have at least two
time points that have less than 10% difference in
the participants in the sample*, or should
statistically account for missing data, regardless of
whether or not the study has pre-COVID
assessments. For studies with multiple waves
across COVID, the first wave of data collection
needs to be in 2020.

If outcomes from the study are only shown
graphically without eligible numerical values,
exclude the study.

* At least 90% of participants in assessments from
two time points need to be the same participants.
In a three-wave survey, if N-T1 =1000, N-T2 =
500, and N — T3 =500, T2 and T3 would only be
eligible if at least 90% of the participants at each
time point were the same. It is not enough to just
have a total N within 10%.

Yes: study eligible to be included in full-text
review.
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Yes: study eligible for inclusion in full-text
review.
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Full Text Coding Criteria

MENTAL HEALTH SYMPTOM CHANGES

EFFECTS OF INTERVENTIONS CODING CRITERIA:

CODING CRITERIA:

No: not original human data or a case
study or case series. Ifit is clear from the
full text that the article is not an original
report of primary data, but, for example, a
letter, editorial, systematic review or meta-
analysis, or it is a single case study or case
series, then it is excluded. Studies reporting
only on animal, cellular, or genetic data are
also excluded. Conference abstracts are
included.

No: not a study of any population affected
by the COVID-19 outbreak. If it is clear from
the full text that the study is not about any
population affected by the COVID-19
outbreak, it is excluded. Studies that include
fewer than 100 participants, are excluded. If
a longitudinal study has baseline sample size
with at least 100 participants, but no follow-
up with at least 100 participants, then we
exclude the study (and document); if its
baseline and at least one follow-up have
more than 100 participants, we include the
study.

No: not a study which reports mental
health symptom changes longitudinally
pre-COVID-19 to COVID-19 or during
COVID-19. If it is clear from the title or
abstract that the study does not report
continuous scores of symptom levels or
proportions of participants meeting the
threshold on a validated scale, or diagnostic
criteria using a validated diagnostic interview
prior to and after the start of COVID-19, or
longitudinally during COVID-19, then it will be
excluded.

For pre-COVID versus during-COVID
studies, pre- and during- samples must
include the same cohort, not different
representative samples. Pre- and during-
samples should have less than 10%
difference in the participants in the sample*
or should statistically account for missing
data, i.e., if N between the samples differs by

No: not original human data or a case study or case
series. If the article is not an original report of primary
data, but, for example, a letter, editorial, systematic
review or meta-analysis, or it is a single case study or
case series, then it is excluded. Studies reporting only
on animal, cellular, or genetic data are also excluded.
Conference abstracts are included.

No: not a study of any population affected by the
COVID-19 outbreak. Eligible studies must be initiated
after China's first announcement to the WHO on
December 31, 2019. If the study is not about any
population affected by the COVID-19 outbreak, it is
excluded. Eligible interventions must be 1) done to
improve mental health with people with COVID-19; or 2)
designed to specifically target COVID-19 related mental
health concerns in people not identified as having
COVID-19; interventions in this group that are not
described as addressing mental health symptoms from
COVID-19 or that are not tailored to address COVID-19
challenges will be excluded. Studies that include fewer
than 10 subjects, are excluded.

No: intervention does not target mental health. If the
study is not about an intervention or is an intervention,
but the intervention does not primarily target mental
health, then it will be excluded. Mental health must be
the primary trial outcome if a primary outcome or
outcomes are stated.

No: not arandomized controlled trial (RCT) or
nonrandomized controlled study with eligible
comparators: If the study is not an RCT or non-
randomized controlled trial that compares an
intervention designed to improve any aspect of mental
health during the COVID19 pandemic to (1) any inactive
control condition (e.g., no treatment, waitlist control) or
to (2) another eligible intervention designed to mental
health, then it will be excluded.

Yes: study eligible for inclusion in systematic
review.
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more than 10%, modelling or imputation is
needed to evaluate results for all
participants. Pre-COVID data needs to be
collected prior to 2020 (or at least 80% of the
participants’ data need be collected prior to
2020 if collection spans from 2019 to 2020)
and after 2018 (or at least 80% of the
participants’ data need to be collected after
2018 if collection spans from pre-2018 to
2018).

For studies with multiple waves across
COVID, if there are pre-pandemic time
points, the most recent pre-pandemic wave
needs to be in 2018 or later; if the most
recent pre-pandemic wave spans from pre-
2018 to 2018, at least 80% of the data need
to be collected in 2018. Studies with multiple
waves across COVID-19 must have at least
two time points that have less than 10%
difference in the participants in the sample*,
or should statistically account for missing
data, regardless of whether or not the study
has pre-COVID assessments. For studies
with multiple waves across COVID, the first
wave of data collection needs to be in 2020.

If outcomes from the study are only shown
graphically without eligible numerical values,
exclude the study.

Yes: study eligible for inclusion in
systematic review.

* At least 90% of participants in assessments
from two time points need to be the same
participants. In a three-wave survey, if N-T1
=1000, N -T2 =500, and N—-T3 =500, T2
and T3 would only be eligible if at least 90%
of the participants at each time point were
the same. It is not enough to just have a total
N within 10%.
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