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ABSTRACT

Aim To describe the pattern of the prevalence of mental
health problems during the first year of the COVID-19
pandemic and examine the impact of containment
measures on these trends.

Methods We identified articles published until 30
August 2021 that reported the prevalence of mental
health problems in the general population at two or
more time points. A crowd of 114 reviewers extracted
data on prevalence, study and participant characteristics.
We collected information on the number of days since
the first SARS-CoV-2 infection in the study country, the
stringency of containment measures and the number of
cases and deaths. We synthesised changes in prevalence
during the pandemic using a random-effects model.

We used dose-response meta-analysis to evaluate the
trajectory of the changes in mental health problems.
Results We included 41 studies for 7 mental health
conditions. The average odds of symptoms increased
during the pandemic (mean OR ranging from 1.23

to 2.08). Heterogeneity was very large and could not

be explained by differences in participants or study
characteristics. Average odds of psychological distress,
depression and anxiety increased during the first

2 months of the pandemic, with increased stringency

of the measures, reported infections and deaths. The
confidence in the evidence was low to very low.
Conclusions We observed an initial increase in the
average risk of psychological distress, depression-related
and anxiety-related problems during the first 2 months
of the pandemic. However, large heterogeneity suggests
that different populations had different responses to the
challenges imposed by the pandemic.

INTRODUCTION

Mental health is a major public health concern.'
Mental health conditions have long been and still
are underdiagnosed and undertreated, in particular
in low-income and middle-income countries.”® The
COVID-19 pandemic accentuated the need for
increased priority to be given to mental health,
and much discussion took place about the poten-
tial surge of mental health problems as the result
of the exacerbation of risk factors such as isolation,
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Previous systematic reviews have drawn
varied conclusions regarding the impact of the
first year of the pandemic on the prevalence
of mental health problems in the general
population. These conclusions range from
reporting ‘a significant increase’ to noting ‘a
small and heterogeneous impact’.

WHAT THIS STUDY ADDS

= The significant variability in study findings
suggests that certain subgroups of the general
population experienced a substantial increase
in the prevalence of depression, anxiety and
psychological distress symptoms. This increase
was most pronounced during the first 2 months
of the pandemic, with stricter measures and a
rising number of reported infections.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Our findings should help decision-makers
interpret the benefits of governmental
containment measures to control the pandemic,
considering their generally small impact on
the population’s mental health and the short
duration of symptom exacerbation.

uncertainty about the future, disruption of work
and education, economic adversities, the fear of
sickness and loss of loved ones.*

Estimating whether and to what magnitude the
prevalence of mental health problems changed with
the COVID-19 pandemic has been important, for
both gauging the benefits and harms of contain-
ment measures and for designing optimal public
health interventions to prevent harms in the future.
Systematic reviews published on the topic up to now
have focused primarily on estimating the changes in
prevalence or symptoms of mental health problems
during the pandemic compared with prepandemic
levels.*™"* The body of evidence showed that the
impact of the pandemic on the general population’s
mental health has been possibly mild to at worst
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moderate; it also appears to be very heterogeneous. Several indi-
vidual studies and one systematic review suggest that changes in
mental health in the general population of countries are time-
dependent, with higher levels of increase in anxiety and depres-
sion symptoms in the first 2months of the pandemic, but not
thereafter.'® '

The present article is part of the living systematic review
project  MHCOVID (https://mhcovid.ispm.unibe.ch) that
involved and trained a global crowd of researchers to conduct
parts of the review process.”” '® We conducted a living system-
atic review of longitudinal studies in the general population
published until 31 March 2021. We used dose-response meta-
analysis to evaluate the trajectory of the changes in mental health
symptom scores during the first months of the pandemic."
Here, we updated our database with studies published until
the end of August 2021 and we aimed to investigate how the
proportion of people with mental health problems changed
over time as a function of the stringency of the governmental
containment measures and the numbers of reported deaths and
SARS-COV2 cases.

METHODS

Search strategy and study selection criteria

The protocol of this systematic review was registered with
PROSPERO (CRD42020180049).

We searched MEDLINE and EMBASE using the ISPM
COVID-19 living evidence database https://ispmbern.github.
i0o/COVID-19/living-review/collectingdata.html.  Key words
and terms are: for MEDLINE (“Wuhan coronavirus’ (online
supplemental (Supplementary Concept) OR ‘COVID-19 OR
2019 ncov’(tiab) OR ((‘novel coronavirus’(tiab) OR ‘new
coronavirus’(tiab)) AND (wuhan(tiab) OR 2019(tiab))) OR
2019-nCoV(All Fields) OR (wuhan(tiab) AND coronavirus(-
tiab)))))) and for EMBASE ncov OR (wuhan AND corona) OR
COVID. We filtered these data on (mental) OR (alcoho*) OR
(violen*) OR (subst*) OR (abuse) in title or abstract. A full
filtering code is presented online in https://esm-ispm-unibe-ch.
github.io/covid19-mhsr/search-strategy/. We included studies
fully published until the end of August 2021.

We included population-based studies that reported data on
any mental health condition (including alcohol and substance
abuse and violence, or a positive mental health outcome such
as life satisfaction or mental well-being). These studies included
data for at least two distinct time points, with at least one of
these time points during the pandemic. Two designs are relevant
to these requirements: longitudinal studies of the same individ-
uals assessed at multiple time points and cross-sectional studies
in separate samples drawn from the same or comparable popu-
lations at multiple time points. Studies were included if they
measured the number of people with symptoms using the same
instrument (a diagnostic interview or a validated diagnostic or
screening questionnaire) with the same cut-off value across the
eligible time points.

Studies were required to include participants from the general
population irrespective of sex and age (ie, children, adolescents,
adults and elderly). We excluded studies undertaken exclusively
with participants not representative of the general population:
people with a particular condition or health status (eg, diabetics),
a particular occupation (healthcare personnel, teachers) or in a
special living situation (eg, refugees) and COVID-19 patients. We
also excluded studies based on hospital visits and medical records
as well as studies that recruited participants via social media as
their users are not representative of the general population.

Pairs of investigators from the MHCOVID crowd of 114
health or research professionals independently judged the eligi-
bility of the studies according to detailed written instructions.
Disagreements were resolved by arbitration by a third inde-
pendent reviewer. For the next phase, pairs of 66 investigators
received detailed live and asynchronous training and reviewed
the main reports and supplementary materials of the included
articles using pretested forms in REDCap (Research Electronic
Data Capture).'” They extracted all relevant information from
the included studies and assessed the risk of bias. Any discrep-
ancies were resolved by consensus and arbitration by a panel of
investigators within the review team (NLP, TT, GS and LD). In
case of missing data or unclear information reported in the arti-
cles, we contacted the authors for clarifications.

In the online supplemental appendix, we present the inclusion
criteria and the studies selection process in more detail.

Outcomes, exposures and other data collected.

For each time point and mental health condition, we extracted
the count of individuals surpassing a diagnostic or screening
threshold using the same diagnostic or screening instrument
across time points, out of the total individuals evaluated. We
recorded the threshold as reported by the study authors; in case
of multiple thresholds reported, we extracted data according
to a lowest threshold value. Scales measuring more than one
condition (eg, anxiety and depression) or aiming to screen for
general symptoms of mental ill health were considered under
the term ‘psychological distress’. Since some people benefit
from the positive aspects of the situation, such as reduced
commuting and more time with family, we also included scales
that measure positive mental health features."” We excluded
scales developed or modified specifically to assess symptoms
caused by the COVID-19 pandemic, as we did not consider the
results comparable to prepandemic measurements. Risk of bias
in the included studies was measured using a tool we devel-
oped for the purpose of this meta-analysis.'® The tool evalu-
ates the risk of selection bias (sample invited and/or sample
providing data are not representative of the general popula-
tion) and information bias (associated with the measurement
of the condition).

We considered four variables and examined their impact on
the changes in mental health. For every time point reported we
considered publicly available data from the study country to
define the following variables.

Time in the pandemic: Number of days elapsed between the
official recording of the first SARS-Cov-2 in the study country
and the time point of study data.

Stringency of the containment measures: An index (-100)
representing the stringency of government containment and
closure policies, economic policies and health system policies
as provided by the Oxford COVID-19 Government Response
Tracker."

Cumulative cases: The cumulative number of the SARS-Cov-2
confirmed reported cases since the registration of the first case.

Cumulative deaths: The cumulative number of reported
COVID-19-related deaths since the registration of the first case.

We also collected data on variables that might be associated
with changes in mental health symptoms and people’s resilience;
study characteristics (such as method of recruitment, country
of study, study design) and participant characteristics (mean
age, percentage of females, etc) and study country character-
istics (gross domestic product (GDP) per capita and the Gini
Inequality Index in 2019).
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Statistical analysis

Within each study, we used the number of people with symp-
toms above the reported threshold to calculate ORs between
the earliest reported time point and any subsequent time points.
The ORs in studies reporting more than two time points are
correlated. We accounted for these correlations by decreasing
the SE of the ORs as previously described.?’

For the ‘pre vs during’ meta-analysis, we synthesised the data
that referred to changes from prepandemic time points using
random-effects models. We present the summary ORs for each
condition, with its 95% CI and 95% prediction interval.*' The
amount of heterogeneity was estimated by considering the
heterogeneity standard deviation (7) and the width of the predic-
tion interval. We extended the model into a meta-regression to
explore the role of other factors that potentially influence the
change in outcome, such as mean age, percentage of women, the
scale used to measure symptoms severity, country GDP and Gini
index and risk of bias. We explored sensitivity to the employed
effect metric (using risk ratio instead of OR). The importance of
each covariate in meta-regression was evaluated by considering
the 95% CI of the regression coefficient (how compatible is with
zero) and the change in the estimated heterogeneity compared
with the meta-analysis model. For conditions with at least 10
comparisons, we draw contour-enhanced funnel plots to explore
the potential presence of small study effects and reporting bias.

The ‘dose-response’ meta-analysis related the OR for the
studied conditions to each of the four variables described in the
previous section. We employed a one-stage dose-response meta-
analysis model with random effects and restricted cubic splines
for the exposure variable, with three knots placed by default
at the 20th, 50th and 80th quintiles.”” > The cumulative cases
and deaths were log-transformed before entering the model. We
performed sensitivity analyses to the location of the knots.

All models were fitted in R using the libraries meta and
dosresmeta.”* %

Evaluating the confidence in the evidence

For the pre-during meta-analysis, we used the Grading of Recom-
mendations Assessment, Development and Evaluation (GRADE)
approach to evaluate the confidence in the evidence synthesis
results adapting guidance for prognostic studies.*® >’

Data sharing

The full data set is freely available online in BORIS (Bern Open
Repository and Information System, www.boris.unibe.ch) and
are assigned a permanent and unique digital object identifier
(DOI, https://doi.org/10.48620/403). The analysis code and
data are available in the GitHub directory https://github.com/
esm-ispm-unibe-ch-REPRODUCIBLE/MHCOVID2024-Chang-
es-in-the-prevalence-of-mental-health-problems. The directory
also includes two R notebook files (.Rmd) that can be used
to reproduce the results section and the online supplemental
appendix, also published in http://rpubs.com/geointheworld/
Results MHCOVID dichotomous  and  https://rpubs.com/
geointheworld/APPENDIX _MHCOVID_dichotomous

RESULTS

The flow of study selection is shown in figure 1. Overall, we
included 41 studies with data from 750728 observations about
7 conditions and 123 time points (see online supplemental
appendix for a full list of the included studies and their char-
acteristics). Only 12 of those studies were part of our previous
systematic review. The studies were conducted in 14 different

—
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Studies included in

review
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Figure 1 Preferred Reporting Items for Systematic review and Meta-
Analysis flowchart of eligible studies.

countries. The prepandemic data were collected as early as
2014, while the most recent data were from January 2021. The
median sample size across the 123 time points was 2008 partic-
ipants. The median of the mean participant age was 44 years
(ranged from 5 to 72 years), and over half of the participants
across all studies were women. The cumulative COVID-19 cases
and deaths, the stringency, economic support and containment
and health indices varied widely across time points (table 1).
Most studies were repeated cross-sectional surveys. The risk of
an unrepresentative sample and non-response bias was high or
unclear in most studies. In contrast, most studies showed a low
risk of information bias (table 2).

Meta-analysis of prepandemic versus during-pandemic
prevalence of mental health problems

Of the 41 included studies, 25 provided measurements before
and during the pandemic and contributed 37 ORs to the pre-
during meta-analysis. The summary ORs for each condition are
shown in figure 2.

There was substantial heterogeneity in all conditions, as shown
in the width of the prediction intervals. We found no evidence
that heterogeneity could be explained by differences in the study
methods and country characteristics: the scale used to measure
the symptoms, age, sex, GDP per capita, Gini Inequality Index or
the study of risk of bias (online supplemental appendix). There
was limited evidence that the use of short versions of scales
instead of longer (eg, using Patient Health Questionnaire PHQ-2
instead of PHQ-9) was associated with larger ORs (eg, OR 5.29
from three studies using PHQ-2 vs 1.76 from four studies using
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Table 1 Characteristics of study participants, countries and the
COVID-19 pandemic. Cumulative cases and deaths are per 100 000
people, averaged over 123 time points reported in 41 studies

Median Min Max
No of participants 2008 38 90798
Mean age (years) 44 5 72
Time points examined 2 1 6
Percentage of women (%) 54 50 80
GDP per capita in US$ 46406 11371 70920
Gini index 36 25 52
Days since first case 99 1 340
Stringency 73 29 94
Cumulative cases 172 0 2701
Cumulative deaths 19 0 75

GDP, gross domestic product.

PHQ-9). There was not a clear indication of small-study effects
in depression according to the funnel plot (online supplemental
appendix).

Because of large heterogeneity and preponderance of high risk
of bias studies, the evidence is judged to be of low confidence
for psychological distress, depression and anxiety and very low
for sleep disturbances, alcohol/substance abuse and mental well-
being (because of additional high uncertainty due to few avail-
able studies).

Dose-response meta-analysis

Dose-response meta-analyses were solely performed for anxiety
(13 studies), depression (14 studies) and psychological distress (12
studies), as only these conditions provided sufficient data spanning
various time points. Figure 3 shows the trajectory of the OR as a
function of the time in the pandemic, the stringency index, the
cumulative number of cases and the cumulative number of deaths.
The odds of having symptoms score above a threshold increased, on
average, during the first 2months after the first reported cases for the
three conditions; thereafter they decrease or remain at a stable level
but with large uncertainty. The odds of mental health problems also
increased with a cumulative number of cases and deaths reported,
mostly presenting a non-linear association: the odds increased up to
a point and then either decrease, on average or remain stable. There
was little evidence that the odds of increased problems with depres-
sion and anxiety increased after 60 reported cases and 10 deaths per
100 000 people. The odds of mental health issues also increased with
greater stringency, although the shape is not consistent across the
conditions.

Sensitivity analyses excluding studies with much longer
follow-up than the other studies (post hoc) and after changing the
location of the knots in the splines did not materially change the
dose-response shapes (see online supplemental appendix). There
were not enough studies to allow meaningful subgroup analyses
for study-specific and population-specific characteristics.

DISCUSSION

In this systematic review of 41 studies comprising 750728 obser-
vations from people on 123 time points about 7 different mental
health conditions, we found that the impact of the pandemic and of
the stringency measures to contain the spread of the virus influenced
people’s mental health in a way that varied considerably with time
and across populations. This substantial heterogeneity in our data
could not be attributed to observed population characteristics (such
as age, sex) or country characteristics (social inequalities or the GDP

Table 2 Characteristics of studies

Number of studies  Number of time

(k=41) points (k=123)
Population
Children 1 2
Children, adolescents 1 4
Adolescents 31 91
Adolescents, adults 2 6
Adults 2 8
Elderly 4 12
Condition
ADHD 1 2
Alcohol/substance abuse 4 13
Anxiety 13 28
Depression 14 30
Mental well-being 3 6
Psychological distress 13 30
Sleep disturbance 7 14
Design
Cross-sectional at multiple time 26 72
points
Longitudinal 15 51
Risk of unrepresentative sample
High risk 13 43
Low risk 15 44
Unclear risk 13 36
Risk of information bias
High risk 5 12
Low risk 35 107
Unclear risk 1 4
Risk of non-response bias
High risk 20 60
Low risk 9 22
Unclear risk 12 4
Country
Chile 1 4
China 6 16
Czechia 1 2
Ecuador 1 2
Germany 2 6
Hong Kong 1 4
Iran 1 2
Italy 1 2
Japan 2 5
Netherlands 2 8
Spain 1 2
Switzerland 1 2
UK 10 33
USA 1 35

ADHD, attention deficit hyperactivity disorder.

per capita). Consistent with previous findings, the odds of psycho-
logical distress and depression and anxiety problems increased
within the first 2months of the pandemic; however, the subsequent
trajectory suggested an improvement in the mental health of the
population.”® Similarly, the general population’s mental health was
only initially impacted by news of increased cases and deaths. We
also found that stringency measures linearly increase the likelihood
of anxiety issues, whereas the odds of depression and psychological
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Study country population Cases pre N pre Cases during N during Days since first case OR OR 95%-Cl
Depression
Luijten 2021 Netherlands  Children,Adolescents 108 1318 58 813 55 — 0.86 [0.62; 1.20]
Novotny 2020 Czechia Adults 49 715 269 715 72 —-— 8.20 [5.91; 11.37]
Ettman 2020 United States Adults 820 5065 354 1441 75 - 1.69 [1.46; 1.94]
Kwong 2020 United Kingdom Adults 516 2219 393 2219 87 - 0.71 [0.61; 0.82]
Twenge 2020 United States Adults 1126 17067 16289 69316 98 = 4.35 [3.96; 4.78]
Morlock 2020 United States Adults 1987 4959 3095 4959 102 L] 248 [2.29; 2.69]
Zhang 2020 China Children 235 1271 309 1241 114 1.46 [1.21; 1.77]
Creese 2020 United Kingdom Elderly 516 2959 819 3281 115 1.57 [1.39; 1.78]
Twenge 2020 United States Adults 1126 17067 22609 90798 122 L] 4.69 [4.33; 5.09]
Herrera 2021 Chile Elderly 172 721 218 721 252 = 1.38 [1.10; 1.75]
Random Effects S 2.06 [1.28; 3.32]
Prediction interval —_— [0.32; 13.12]
= 0.5855
Anxiety
Luijten 2021 Netherlands  Children,Adolescents 113 1318 136 813 55 - 2.14 [1.64; 2.80]
Najafipour 2021 Iran Adults 178 911 240 911 7 - 1.47 [1.18; 1.84]
Kwong 2020 United Kingdom Adults 222 1811 401 1811 87 - 2.04 [1.70; 2.43]
Twenge 2020 United States Adults 1399 17067 21349 69316 98 L] 4.98 [4.58; 5.42]
Morlock 2020 United States Adults 2014 4959 3111 4959 102 L] 246 [2.27; 2.67]
Zhang 2020 China Children 171 1271 197 1241 114 - 1.21 [0.97; 1.52]
Creese 2020 United Kingdom Elderly 342 2959 504 3281 115 - 1.39 [1.20; 1.61]
Twenge 2020 United States Adults 1399 17067 26695 90798 122 ] 4.66 [4.33; 5.02]
Herrera 2021 Chile Elderly 288 721 309 721 252 - 1.13 [0.91; 1.39]
Random Effects < 2.08 [1.45; 2.99]
Prediction interval —— [0.53; 8.11]
= 0.2967
Psychological Distress
van der Velden 2020 Netherlands Adults 673 3983 677 3983 18 - 1.01 [0.90; 1.13]
Ran 2020 China Adults 28 537 79 537 24 —— 3.14 [2.00; 4.91]
Niedzwiedz 2020 United Kingdom Adults 4428 22823 3872 12652 61 1.83 [1.74; 1.93]
McGinty 2020 United States Adults 991 25417 200 1468 79 - 3.89 [3.31; 4.57]
Kuehner 2020 Germany Adults 108 403 205 696 102 - 1.14 [0.87; 1.50]
Gallagher 2020 United Kingdom Adults 748 6178 1106 6178 105 = 1.58 [1.43; 1.75]
Breslau 2020 United States Adults 469 1870 479 1870 114 * 1.03 [0.89; 1.19]
Random Effects g 1.69 [1.13; 2.50]
Prediction interval e [0.40; 7.13]
?=0.2738
Sleep Disturbance
Liu 2020 China Children 339 436 900 1619 27 - 0.36 [0.28; 0.46]
Luijten 2021 Netherlands  Children,Adolescents 32 527 93 813 55 —-— 2.00 [1.32; 3.03]
Sella 2021 Italy Adults 20 38 21 38 90 e 1.11 [0.45; 2.74]
Del Brutto 2021 Ecuador Adults 185 639 311 639 214 - 2.33 [1.85; 2.93]
Wang 2021 China Elderly 1755 3243 1789 2785 223 1.52 [1.37; 1.69]
Random Effects - 1.23 [0.62; 2.45]
Prediction interval e ] [0.09; 17.36]
#=05672
Alcohol/Substance Abuse
Jackson 2020 United Kingdom Adults 4588 18781 606 1649 75 1.80 [1.62; 2.00]
Daly 2020 United Kingdom Adults 648 3358 826 3358 91 1.36 [1.21; 1.53]
Roges 2021 Spain Adolescents 513 1442 118 303 151 - 1.16 [0.90; 1.49]
Random Effects < 1.44 [1.12; 1.85]
Prediction interval [0.07; 30.03]
= 0.0411
Mental Wellbeing
Kwong 2020 United Kingdom Adults 2066 2231 1938 2231 87 L ] 0.53 [0.43; 0.65]
Kuehner 2020 Germany Adults 277 423 453 716 102 = 0.91 [0.71; 1.17]
Random Effects = 0.69 [0.41; 1.17]
Prediction interval
=0.1331
ADHD
Mohler—Kuo 2021 Switzerland Adults 135 1627 143 1627 233 : 1.06 [0.83; 1.36]
Prediction interval

0.1 051 2 10

OR for of people above the threshold

Figure 2 Meta-analysis of ORs for people above a threshold on a symptom scale during the pandemic compared with before the pandemic.
OR>1 means that the odds of people above the threshold are larger during the pandemic and hence the average mental health of the population

deteriorated.

distress rise with restrictions, although their severity does not appear
to significantly impact these outcomes. As heterogeneity was large
in all associations, confidence in these findings ranges from low to
very low.

Although the odds of the increase in mental health problems are
large (OR between 1.5 and 2.5), this represents, in most settings
and populations, a small average change in symptom severity."
Symptom scores above a particular threshold do not equate to a
diagnosis of a condition. In most studies, screening tools rather than
diagnostic tools were used, and we extracted data according to the

lowest threshold reported. Other studies examining longitudinal
changes in scores also found small or moderate deterioration in the
general population’s mental health.” '°* Even a small deterioration
in depression and anxiety symptoms, however, can impact public
health at the population level in a significant way when it involves
the entire population, as was the case during the pandemic.

This is our second article that uses dose-response meta-analysis
to examine the impact of pandemic and confinement characteristics
on the changes in the prevalence of mental health problems, using
an updated database and examining a dichotomous outcome. Our
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Figure 3 Dose-response meta-analysis plots of the ORs for depression, anxiety and psychological distress as a function of the days since the days
of the first case in the study country, the stringency index, the cumulative number of cases and the cumulative number of deaths. Cls are shown as
dashed lines. Larger values of OR mean more people above the threshold.

previous work synthesised data on continuous changes in symp-
toms measured by validated scales in 43 longitudinal studies."* Only
12 of those 43 studies reported a dichotomous outcome and were
included in this article, yet the main conclusions from our two arti-
cles agree to a large extent. The current review encompasses studies
published up until August 2021, prior to the widespread rollout of
vaccination programmes. As of August 2021, approximately 40%
of Europe’s population was vaccinated, compared with just 12%
globally, according to https://ourworldindata.org/covid-vaccinations.
Interpretation of changes in the prevalence of mental health symp-
toms post-August 2021 must consider additional factors beyond the
stringency of measures and reported cases. These factors include
vaccination coverage, social tensions and polarisation concerning the
mandatory nature of vaccination in some countries.

In this article, we fitted a non-linear dose-response curve within a
study and then pooled the shape characteristics across studies. This
technique is more powerful than meta-regression and allows us to
incorporate non-linear associations. This is important, as several
of the exposure variables are unlikely to have a linear effect on the
changes in mental health. In contrast to meta-regression, our model
can incorporate data from cohorts recruited and assessed repeat-
edly during the pandemic, increasing the precision of the estimated
trajectory curves. Our review is also the first one, to our knowl-
edge, to crowdsource the screening and data extraction process at
such a large, global scale. This group of dedicated volunteers has

been instrumental in processing the very large number of studies
published so far.

Our study has some limitations. The dates of data collection were
not always precisely reported in the studies, and this type of measure-
ment error could affect the association between mental health, strin-
gency measures and number of cases and deaths. Second, we studied
changes in the number of participants above the minimum reported
threshold on a symptoms scale; consequently, the observed odds are
overestimations of the odds of depression, anxiety and psychological
distress. Third, studies from low and middle-income countries were
under-represented in our review, and we excluded studies with partic-
ipants with pre-existing mental or physical conditions. Robinson et
al found that the increase in symptoms was more pronounced in
samples with physical conditions,’ and Sun et al found that anxiety
and depression deterioration were more pronounced in women,'
although these conclusions are challenged by the large heteroge-
neity found. Risky, prepandemic behaviour, caregiving responsi-
bilities and poor mental health were found to be associated with
increased substance and alcohol use in a narrative review.® There
are broader concerns that the mental health of vulnerable popula-
tion subgroups worsened during the pandemic.?® Comparisons with
disasters at other times and places suggest the mental health of a
general population tends to worsen and then returns to baseline over
weeks or months, but that this worsening persists for about 20%
of the population: members of socio-economically disadvantaged
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or marginalised groups, and those who have experienced multiple
traumas. We focused on short-term impacts of the pandemic and the
associated societal measures on the mental health of the total popu-
lation. We cannot rule out the possibility that the pandemic will have
a long-term adverse effect on mental health globally. There is already
evidence suggesting that COVID-19 can affect developing brains and
minds.”’ We need to continue to assess and measure the magnitude
of such consequences as well as the effects on people already living
with adversity.

Prior systematic reviews fell short in accounting for heterogeneity
in their conclusions or investigating temporal changes in mental
health. The overall conclusions from the Global Burden of Disease
project indicated that ‘the impacts on the prevalence and burden of
major depressive disorder and anxiety disorders were substantial,
which contrasts with our findings of a moderate decline in mental
health, primarily observed in the first 2months of the pandemic.’
We were unable to identify any methodological differences that
could explain these diverging conclusions, owing to the absence of
publicly accessible data, analysis scripts and detailed methodologies
in a study by Santomauro et al.” This highlights the importance of
adhering to the principles of findability, accessibility, interopera-
bility, and reusability (FAIR principles) in the planning, analysis and
publication of systematic reviews.”” Our review underscores the
significant heterogeneity present in mental health studies. A primary
strength lies in our ability to quantify substantial heterogeneity by
assessing the between-studies variance of the variables of interest.
We have presented this heterogeneity, when synthesis was deemed
appropriate, through prediction intervals. Furthermore, we have
downgraded the certainty of evidence following the principles of the
GRADE framework. Meta-regression, previously used to examine
the association between time and mental health changes, inappropri-
ately assumes a linear shape and is less powerful than dose-response
meta-analysis.” ° These factors likely account for their failure to
detect any evidence of the association between changes in mental
health and stringency or the number of reported cases and deaths.’®

Our review reveals that a decline in mental health was observed
in the first 2months of the pandemic, coinciding with the reporting
of the first SARS-CoV-2 cases and deaths. Subsequently, our findings
suggest that various populations swiftly adapted to the new condi-
tions of life. Following the initial shock and upsurge in mental health
problems, signs of recovery to prepandemic levels became evident.
These observations should be considered from broader societal,
political and economic perspectives and should be weighed against
the certainty surrounding the distancing measures that efficiently
contained the spread of the virus, decongested the hospitals and
saved lives.>! %2
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