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ABSTRACT 

Objectives: The rapid pace, high volume, and limited quality of mental health evidence being 

generated during COVID-19 poses a barrier to effective decision-making. The objective of the 

present report is to compare mental health outcomes assessed during COVID-19 to outcomes 

prior to COVID-19 in the general population and other population groups. 

Design: Living systematic review. 

Data Sources: MEDLINE (Ovid), PsycINFO (Ovid), CINAHL (EBSCO), EMBASE (Ovid), Web 

of Science Core Collection: Citation Indexes, China National Knowledge Infrastructure, 

Wanfang, medRxiv (preprints), and Open Science Framework Preprints (preprint server 

aggregator). The initial search was conducted on April 13, 2020 with ongoing weekly updates.  

Eligibility criteria for selecting studies: For this report, we included studies that compared 

general mental health, anxiety symptoms, or depression symptoms, assessed January 1, 2020 

or later, to the same outcomes collected between January 1, 2018 and December 31, 2019. We 

required ≥ 90% of participants pre-COVID-19 and during COVID-19 to be the same or the use 

of statistical methods to address missing data. For population groups with continuous outcomes 

for at least three studies in an outcome domain, we conducted restricted maximum-likelihood 

random-effects meta-analyses. 

Results: As of March 22, 2021, we had identified 36 unique eligible studies with data from 33 

cohorts. All reported COVID-19 outcomes between March and June 2020, and 3 studies also 

reported outcomes between September and November 2020. Estimates of changes in general 

mental health were close to zero in the general population (standardized mean difference [SMD] 

= 0.02, 95% CI -0.11 to 0.16, I2 = 94.6%; 4 studies, N = 19,707) and among older adults (SMD = 

0.02, 95% CI -0.11 to 0.16, I2 = 90.4%; 4 studies, N = 5,520) and university students (SMD = -

0.01, 95% CI -0.33 to 0.30, I2 = 92.0%; 3 studies, N = 3,372). Changes in anxiety symptoms 

were close to zero and not statistically significant in university students (SMD = 0.00, 95% CI -

0.35 to 0.36, I2 = 95.4%; 5 studies, N = 1,537); women or females (SMD = 0.02, 95% CI -0.35 to 
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0.39, I2 = 92.3%; 3 studies, N = 2,778); and men or males (SMD = 0.07, 95% CI -0.01 to 0.15; I2 

= 0.01%; 3 studies, N = 1,250); anxiety symptoms increased, however, among people with pre-

existing medical conditions (SMD = 0.27, 95% CI 0.01 to 0.54, I2 = 91.0%; 3 studies, N = 2,053). 

Changes in depression symptoms were close to zero or small and not statistically significant 

among university students (SMD = 0.19, 95% CI -0.08 to 0.45, I2 = 91.8%; 5 studies, N = 1,537); 

people with pre-existing medical conditions (SMD = 0.01, 95% CI -0.15 to 0.17, I2 = 14.9%; 3 

studies, N = 2,006); women or females (SMD = 0.21, 95% CI -0.14 to 0.55, I2 = 91.2%; 3 

studies, N = 2,843); and men or males (SMD = 0.00, 95% CI -0.21 to 0.22; I2 = 92.3%; 4 

studies, N = 3,661). In 3 studies with data from both March to June 2020 and September to 

November 2020, symptoms were unchanged from pre-COVID-19 at both time points or there 

were increases at the first assessment that had largely dissipated by the second assessment. 

Conclusions: Evidence does not suggest a widespread negative effect on mental health 

symptoms in COVID-19, although it is possible that gaps in data have not allowed identification 

of changes in some vulnerable groups. Continued updating is needed as evidence accrues. 

Funding: Canadian Institutes of Health Research (CMS-171703; MS1-173070); McGill 

Interdisciplinary Initiative in Infection and Immunity Emergency COVID-19 Research Fund (R2-

42). 

Registration: PROSPERO (CRD42020179703); registered on April 17, 2020. 
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The SARS-CoV-2 coronavirus disease (COVID-19) pandemic has led to over 3 million 

deaths worldwide.1 It has disrupted lives of people around the world due to its rapid spread, 

mortality, disruption of the social fabric, toll on health care systems, and devastating economic 

impact.2,3 There is concern about effects on mental health, particularly among vulnerable 

populations. 

The sheer volume and low quality of information on mental health in COVID-19 being 

generated and disseminated through academic channels and the media, however, poses a 

substantial barrier to effective synthesis and decision-making.4,5 Thousands of cross-sectional 

studies have published proportions of participants with scores above thresholds on easy-to-

administer mental health measures and interpreted results as “prevalence” of mental health 

problems, attributable to COVID-19.4 These measures, however, are not intended for this 

purpose. Rather, thresholds on these measures are typically set to cast a wide net for screening, 

and proportions of people above thresholds dramatically overestimate prevalence compared to 

validated methods based on diagnostic interviews.6-10 In normal times, proportions of people 

above thresholds vary dramatically, even when the same measure and threshold are used. For 

example, the proportion of participants with scores of 10 or higher on the Patient Health 

Questionnaire-9 (PHQ-9),11 a commonly used depression symptom measure, in large, randomly 

selected, regional or national general population samples pre-COVID-19, has been reported as 

4% in Hong Kong (N = 6,028);12 6% in Germany (N = 5,018);13 7% in Shanghai, China (N = 

1,045);14 8% in the United States (N = 10,257);15 8% in Alberta, Canada (N = 3,304);16 11% in 

Sweden (N = 3,001);17 and 22% in Jiangsu, China (N = 8,400).18 Making matters worse, 

hundreds of different measure and threshold combinations are being used to report 

“prevalence”. Further compounding this problem, media stories have uncritically reported results 

from unvalidated survey tools or single items that inquire about mental health and well-being in 

COVID-19 and concluded that we are experiencing a “mental health pandemic” or “tsunami” of 

mental health consequences from COVID-19.19 
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Evidence from longitudinal cohorts that compare mental health symptoms from prior to 

COVID-19 to assessments done during the pandemic is critically needed to assess the degree 

of mental health changes, the nature of any changes, and who may be affected. Many 

systematic reviews have been published on mental health symptoms in COVID-19; however, all 

that we have identified have reported proportions of participants above questionnaire thresholds 

in cross-sectional studies.  

We are conducting a series of living systematic reviews20 on mental health in COVID-19, 

including a review of longitudinal studies that compare mental health in COVID-19 to mental 

health prior to the pandemic or across points during the pandemic.4,21 Living systematic 

reviews20 are logistically challenging but highly valuable when (1) important decisions to be 

made merit the resources involved; (2) low-certainty in existing evidence poses a barrier to 

decision-making; and (3) emerging evidence may inform decisions, as is the case for mental 

health in COVID-19. 

The objective of the present report is to evaluate changes in mental health symptoms in 

COVID-19 by comparing studies with outcomes assessed during COVID-19 to outcomes from 

the same cohort of participants prior to COVID-19 in the general population and other 

population groups. 

METHODS 

Our set of systematic reviews on mental health in COVID-19, which include longitudinal 

studies of symptoms and studies of interventions, were registered together in the PROSPERO 

prospective register of systematic reviews (CRD 42020179703). A protocol was uploaded to the 

Open Science Framework (https://osf.io/96csg/) prior to initiation.22 Results from studies 

included in our reviews are posted online (https://www.depressd.ca/covid-19-mental-health).4 

The present report is a subset of the overall review of longitudinal studies and includes evidence 

from studies that assessed general mental health, anxiety symptoms, or depression symptoms 
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during COVID-19 and prior to the pandemic. Results are reported in accordance with the 

PRISMA statement.23  

Eligible Studies 

Studies on any population were included in the present report if they compared eligible 

outcomes collected between January 1, 2018 and December 31, 2019, when China first 

reported COVID-19 to the World Health Organization,24 to the same outcomes collected 

January 1, 2020 or later. We required studies to report data from comparison samples with at 

least 90% of the same participants pre- and during COVID-19 or to use statistical methods to 

account for missing participant data. Studies with < 100 participants were excluded due to their 

limited value for estimating changes. 

Eligible outcomes in our main systematic review of longitudinal studies included (1) 

continuous scores on a validated mental health symptom questionnaire; (2) the proportion of 

participants above a threshold on a validated mental health symptom questionnaire; and (3) the 

proportion of participants meeting diagnostic criteria for a mental disorder using a validated 

diagnostic interview. In our main systematic review, mental health outcomes were defined 

broadly to include, for example, symptoms of anxiety, symptoms of depression, general mental 

health, stress, loneliness, anger, grief, burnout, other emotional disturbances, and emotional 

well-being. In the present report, we included only general mental health, anxiety symptoms, 

and depression symptoms because relatively few studies reported on other outcome domains. 

General mental health included measures of mental health quality of life, general symptoms or 

well-being, and combined symptom domains (e.g., symptoms of anxiety and depression). 

Results from other outcome domains are available online (https://www.depressd.ca/covid-19-

mental-health). 

Identification and Selection of Eligible Studies 

The same search strategies were used for all research questions in our systematic 

reviews. We searched MEDLINE (Ovid), PsycINFO (Ovid), CINAHL (EBSCO), EMBASE (Ovid), 
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Web of Science Core Collection: Citation Indexes, China National Knowledge Infrastructure, 

Wanfang, medRxiv (preprints), and Open Science Framework Preprints (preprint server 

aggregator), using a search strategy designed and built by an experienced health sciences 

librarian. The China National Knowledge Infrastructure and Wanfang databases were searched 

using Chinese search terms chosen based on our English-language search strategy. The speed 

of the project launch did not allow for formal search strategy peer review; however, COVID-19 

terms were developed in collaboration with other librarians working on the topic. See 

Supplementary Material 1 for all search strategies. Our initial search was conducted from 

December 31, 2019 to April 13, 2020, then automated searches were set for daily updates. On 

December 28, 2020, we converted to weekly updates to improve processing efficiency. 

Search results were uploaded into the systematic review software DistillerSR (Evidence 

Partners, Ottawa, Canada), where duplicate references were identified and removed. Two 

independent reviewers evaluated titles and abstracts in random order. If either reviewer deemed 

a study potentially eligible, a full-text review was completed, also by two independent reviewers. 

Discrepancies at the full-text level were resolved through consensus, with a third investigator 

consulted as necessary. To ensure accurate identification of eligible studies, a coding guide with 

inclusion and exclusion criteria was developed and pre-tested, and all team members were 

trained over several sessions. See Supplementary Material 2. 

Data Extraction and Synthesis 

For each included study, one reviewer extracted data using a pre-specified standardized 

form, and a second reviewer validated the extracted data using the DistillerSR Quality Control 

function. Reviewers extracted (1) publication characteristics (e.g., first author, publication year, 

journal); (2) population characteristics and demographics, including study eligibility criteria, 

recruitment method, number of participants, timing of assessments, age, and population group 

(general population, older adults, young adults, children and adolescents, parents, university 

students, people with pre-existing medical conditions, medical staff, and groups defined by sex 
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or gender with studies in present report); (3) mental health assessment measures and 

outcomes; and (4) adequacy of study methods and reporting. Adequacy of study methods and 

reporting was assessed using an adapted version of the Joanna Briggs Institute Checklist for 

Prevalence Studies, which included items that assessed the appropriateness of the sampling 

frame for the target population, appropriateness of recruiting methods, adequacy of sample size, 

description of setting and participants, participation or response rate, methods for outcome 

assessment, standardization of assessments across participants, appropriateness of statistical 

analyses, and follow-up rate.25 See Supplementary Material 3. 

For each continuous outcome, we extracted a standardized mean difference (SMD) effect 

size with 95% confidence intervals (CIs) for the change from pre-COVID-19 to during COVID-19. 

If not provided, we calculated it using Hedges’ g26 as g = meanchange/standard deviationwithin x the 

Hedges’ g adjustment factor, as described by Borenstein et al.27 In this report, we present SMDs 

as positive when mental health worsened from pre-COVID-19 to COVID-19 and negative when 

it improved. For proportions, if 95% CIs were not reported, we generated them. For point 

estimates pre-COVID-19 and during COVID-19, we used Agresti and Coull’s approximate 

method for binomial proportions.28 For changes in proportions, we used Newton’s method for 

differences between binomial proportions based on paired data.29 We assumed that 50% of 

cases pre-COVID-19 continued to be cases during COVID-19 and confirmed that results did not 

differ substantively if we used values from 30% to 70%.  

We prioritized continuous data when both continuous and dichotomous results were 

reported due to pitfalls in interpreting proportions of participants crossing a dichotomous 

threshold. See Box 1 on interpreting outcomes from mental health symptom measures. For 

each population group with continuous outcomes for at least three studies in an outcome 

domain, SMDs were pooled across studies via restricted maximum-likelihood random-effects 

meta-analysis. Heterogeneity was assessed with the I2 statistic. For studies where more than 

one continuous outcome in a domain was assessed (e.g., two depression symptom measures), 
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we pooled the relevant SMDs prior to fitting the meta-analysis, so that each study contributed 

only one observation. For one study30 that calculated change based on both a difference with 

the last pre-COVID-19 cohort assessment and via a fixed effects regression that included all 

pre-COVID-19 assessments, we included simple difference-based estimates in our meta-

analyses. Meta-analysis was performed in R (R version 3.6.3, RStudio Version 1.2.5042), using 

the rma.uni function in the metafor package.31 Forest plots were generated using the forest.rma 

function in metafor. 

Patient and Public Involvement 

Dr. Sarah Markham, who is an experienced patient advisor and member of BMJ’s 

International Patient Panel, was included as a member of the research team from the inception 

of the project. She provided input on the project design, underwent training on procedures used 

in the study, and was involved in selection of eligible studies. She reviewed and provided 

comments on the content of this article. 

Amendments to Protocol 

Our systematic review was quickly designed and initiated in April 2020, and several 

amendments or clarifications were made. First, we changed from daily to weekly search 

updates on December 28, 2020 for more efficient reference processing. Second, on January 27, 

2021 we made a minor change to search strategies to incorporate a new physical distancing 

subject heading created for COVID-19. Third, we made several amendments to Chinese-

language search strategies to facilitate processing (see Supplementary Material 1). Fourth, we 

added a criterion to stipulate that eligible pre-COVID-19 assessments had to be completed 

between January 1, 2018 and December 31, 2019. We added this criterion because we had not 

anticipated comparisons of outcomes during COVID-19 to outcomes assessed many years 

prior, which in some cases occurred during a different developmental life stage.  

RESULTS 

Search Results and Selection of Eligible Studies 
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As of March 22, 2021, we had identified 45,777 unique titles and abstracts from our 

database search. Of these, we excluded 45,251 after title and abstract review and 394 after full-

text review, leaving 132 studies with longitudinal data collection. Of those, 85 studies only 

assessed outcomes longitudinally during the pandemic period and did not include pre-COVID-

19 data, 2 studies only assessed outcomes (e.g., loneliness) not included in the present report, 

3 studies only collected pre-COVID-19 data prior to 2018, 1 study used the same outcome 

measure but for different time periods pre-COVID-19 (worst month in last year) and COVID-19 

(last month), and 5 studies reported data that were from the same dataset as another study, 

leaving 36 unique studies that reported data from 33 cohorts for inclusion (Figure 1).30,32-66 

Characteristics of Included Studies 

Table 1 shows characteristics of included studies. All cohorts reported COVID-19 outcome 

data collected between March and June 2020. Two large national probability-based cohorts 

from the United Kingdom30,34 and the Netherlands36,37,41 and a cohort of people with a pre-

existing medical condition61 also included data collected between September and November 

2020. 

There were 7 studies30,32-37 that reported on 5 different general population cohorts, 

including large national probability-based samples from the United Kingdom (N = 10,918 to 

15,376)30,34 and the Netherlands (N = 3,983 to 4,064)36,37 and 3 convenience samples with 102 

to 218 participants per study from Germany,32 Italy33 and from multiple countries via an online 

crowdsourcing platform.35 

There were 5 studies of older adults, including one (N = 1,679)41 that reported subgroup 

data from the large Dutch national probability sample.36,37 There were also large nationally 

sampled studies from the United Kingdom (N = 3,281),38 Sweden (N = 1,071),39 and China (N = 

6,467)42 plus a small study from Scotland (N = 137).40 
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There were two studies of young adults. One included 2,345 Swiss men (mean age 29 

years),43 and the other assessed 3,563 to 3,694 adult twins aged approximately 23 to 26 

years.44 

Among studies of children and adolescents, one study from China included 1,241 children 

in grades 4 to 8.48 The other 3 studies, from the Netherlands,45 Spain,46 and Australia,47 included 

151 to 248 children or adolescents. The study from the Netherlands also reported results for 

parents (N = 106).45 

There were 10 studies of university students, including 4 from China,49,53,54,55 2 from the 

United States,52,58 and 1 each from Switzerland,50 Canada,51 India,56 and the United Kingdom;57 

all were convenience samples or were not well-described but appeared to be convenience 

samples. Two studies from China49,54 analysed data from 2,603 and 4,341 participants, two 

other studies51,53 evaluated between 555 and 733 participants, and the other 6 studies50,52,55-58 

had 217 or fewer participants. 

There were 5 studies of people with pre-existing medical conditions. One study from the 

United States59 included 1,504 participants with rheumatic diseases, and a study from Hong 

Kong63 evaluated 583 participants. The other 3 studies60-62 all included 435 participants or fewer. 

Additionally, a study from China assessed 385 physicians in training.64  

There were two studies of sexual or gender minority individuals. One was a convenience 

sample of 2,288 participants with a range of gender identities from the United States,66 and the 

other was a study of 681 gay or bisexual men from Australia.65 

Adequacy of Study Methods and Reporting 

Ratings of adequacy of methods and reporting are shown in Table 2. The two large 

national probability-based cohorts from the United Kingdom30,34 and the Netherlands36,37 were 

rated “Yes” on all items36,37,41 or all but one item.30,34 Another large national study from China42 

had access to pre-COVID-19 data from over 188,000 nationally representative older results, but 

the COVID-19 follow-up (rated “No”) was essentially a convenience sample, as participants (N = 
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6,467) were recruited via a publicity campaign. There were also concerns about several other 

studies described as national samples related to sampling or follow-up, some of which were not 

reported adequately enough to assess.38,39,43,44 Other included studies tended to be local, 

largely convenience samples. 

Overall, among the 36 included studies, there were high proportions of studies with “No” 

or “Unclear” ratings for appropriate sampling frame (23 studies, 64%), recruitment method (26 

studies, 72%), adequate response rate and coverage (30 studies, 83%), and follow-up response 

rate and management (18 studies, 50%). For participant and setting description, use of valid 

assessment methods (which was an inclusion requirement for our systematic review), standard 

outcome collection methods, and providing appropriately analysed results, proportions with 

“Yes” ratings were between 92% and 100%. 

Changes in Mental Health Symptoms 

Changes in mental health symptoms are shown in Table 3 for general mental health, 

Table 4 for anxiety symptoms, and Table 5 for depression symptoms. All meta-analyses 

included continuous outcomes and data collected between March and June 2020. 

General Mental Health 

We were able to synthesize results for 4 general population cohorts (6 studies),30,33-37 4 

cohorts (7 studies) with data for older adults,30,34,36,37,39-41 and 3 studies of university 

students.53,54,57 In all 3 groups of studies, estimates of change were close to zero, including in 

the general population (Figure 2a), SMD = 0.02 (95% CI -0.11 to 0.16; N = 19,707; I2 = 94.6%); 

older adults (Figure 2b), SMD = 0.02 (95% CI -0.11 to 0.16; N = 5,520; I2 = 90.4%); and 

university students (Figure 2c), SMD = -0.01 (95% CI -0.33 to 0.30; N = 3,372; I2 = 92.0%). The 

only study that reported statistically significant worse general mental health, a nationally 

sampled study from the United Kingdom (N = 15,376; SMDdifference = 0.18, 95% CI 0.16 to 0.21; 

SMDregression = 0.08, 95% CI 0.05 to 010),30 also reported dichotomous data.34 Based on 

dichotomous data, there was an increase of 8.7% (95% CI 6.9% to 10.4%) of people with a 
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GHQ-12 score of 4 or higher in April 2020 compared to pre-COVID-19, but this dissipated by 

September 2020 (0.0%, 95% CI -2.0% to 1.9%). Continuous data were only reported in April 

2020. 

Analyses of data from older adults, young adults, women or females, and men or males 

from the United Kingdom cohort, based on dichotomous data, suggested some worsening of 

general mental health in April 2020 with a return to pre-COVID-19 levels by September.30,34 The 

general population cohort from the Netherlands, on the other hand, did not identify substantive 

changes in mental health in either early or late 2020.36,37 

Anxiety Symptoms 

Estimates of changes in anxiety symptoms from pre-COVID-19 were close to zero and not 

statistically significant in 5 studies of university students50,51,55,56,58 (Figure 3a), SMD = 0.00 (95% 

CI -0.35 to 0.36; N = 1,537; I2 = 95.4%); 3 studies with data on women or females44,47,56 (Figure 

3b), SMD = 0.02 (95% CI -0.35 to 0.39; N = 2,778; I2 = 92.3%); and 3 studies with data for men 

or males44,47,56 (Figure 3c), SMD = 0.07 (95% CI -0.01 to 0.15; N = 1,250; I2 = 0.01%). There 

was a statistically significant increase in anxiety in 3 studies of people with pre-existing medical 

conditions with outcomes between March and June 202059-61 (Figure 3d), SMD = 0.27 (95% CI 

0.01 to 0.54; N = 2,053; I2 = 91.0%). One of the studies also provided anxiety results for October 

to November 2020;61 when those data were included rather than the earlier data for that study, 

the difference was smaller but still statistically significant, SMD = 0.19 (95% CI 0.06 to 0.31; N = 

1,940; I2 = 52.3%). 

In other population groups, two large studies of older adults (N = 3,281, N = 6,467)38,42 

and a large study of young adults (N = 3,563)44 reported small but statistically significant 

increases in anxiety symptoms. Two studies of children or adolescents (N = 248, N = 1,241)47,48 

did not find statistically significant differences from zero. Among studies of sexual or gender 

minority individuals, a study of 681 gay or bisexual men reported a change estimate close to 
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zero,65 whereas a study of 2,288 people with multiple gender identities reported a large increase 

(SMD = 0.54, 95% CI 0.48 to 0.60).66 

Depression Symptoms 

Changes in depression symptoms were close to zero or small and not statistically 

significant in 4 meta-analyses, including 5 studies of university students50,51,55,56,58 (Figure 4a), 

SMD = 0.19 (95% CI -0.08 to 0.45; N = 1,537; I2 = 91.8%); 3 studies of people with pre-existing 

medical conditions59-61 (Figure 4b), SMD = 0.01 (95% CI -0.06 to 0.08; N = 2,006; I2 = 14.9%), 3 

studies on women or females44,47,56 (Figure 4c), SMD = 0.21 (95% CI -0.14 to 0.55; N = 2,843; I2 

= 91.2%); and 4 studies with men or males43,44,47,56 (Figure 4d), SMD = 0.00 (95% CI -0.21 to 

0.22; N = 3,661; I2 = 92.3%). Results were similar for people with pre-existing medical 

conditions when data from October to November 2020 were used instead of data from earlier for 

one study61 (not shown). 

In other groups, individual studies reported small statistically significant increases among 

older adults (N = 3,281),38 children and adolescents (N = 248, N = 1,241),47,48 and sexual or 

gender minority individiuals.66 One study (N = 2,345)43 reported a statistically significant, small, 

improvement among young adult men, and studies reported non-statistically significant findings 

in the general population (N = 102, N = 218),32,35 among young adults (N = 3,563),44 and in a 

sample of gay and bisexual men (N = 681).65 

DISCUSSION 

Principal Findings 

We reviewed over 45,000 citations and included 36 studies from 33 cohorts that compared 

general mental health, anxiety symptoms, or depression symptoms during COVID-19 to 

assessments done prior to COVID-19. Included studies assessed mental health changes in the 

general population and among older adults, younger adults, children and adolescents, parents, 

university students, people with pre-existing medical conditions, medical staff, and sexual or 

gender minority individuals. All studies assessed COVID-19 symptoms between March and 
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June 2020. Large population-based cohorts from the United Kingdom30,34 and the 

Netherlands36,37,41 and a cohort of people with the rare autoimmune disease systemic sclerosis 

from 4 countries61 also assessed symptoms between September and November 2020. 

The main finding was that there was little evidence that mental health symptoms have 

worsened on a population level during COVID-19. Among general population studies, there was 

no change in general mental health (SMD = 0.02, 95% CI -0.11 to 0.16; 4 studies, N = 19,707), 

and changes in anxiety and depression symptoms, which were reported in only two small 

studies,32,35 did not differ significantly from zero. Similarly, meta-analyses of general mental 

health in older adults (4 studies, N = 5,520) and university students (3 studies, N = 3,372); 

anxiety symptoms in university students (5 studies, N = 1,537), women or females (3 studies, N 

= 2,778), and men or males (3 studies, N = 1,250); and depression symptoms in university 

students (5 studies, N = 1,537); people with pre-existing medical conditions (3 studies, N = 

2,006), women or females (3 studies, N = 2,843), and men or males (3 studies, N = 3,661) did 

not find that changes in mental health symptoms during COVID-19 differed substantively or 

statistically significantly from pre-COVID-19 levels. 

There were exceptions. Among people with pre-existing medical conditions, symptoms of 

anxiety increased in March to June 2020 compared to pre-COVID-19 (SMD = 0.27, 95% CI 0.01 

to 0.54; 3 studies, N = 2,053). Additionally, among groups where meta-analyses were not 

conducted, in one study of 2,288 gender-minority individuals, symptoms of anxiety increased by 

SMD = 0.54 (95% CI 0.48 to 0.60),66 although another study of 681 gay and bisexual men did 

not find a difference (SMD = 0.08, 95% CI -0.02 to 0.19).65 

There were 3 cohorts30,34,36,37,41,61 that assessed changes in both March to June and 

September to November 2020. In a large Dutch general population sample (N = 3,983 to 4,064), 

change in general mental health was close to zero at both time points, and this was also the 

case for subgroups.36,37,41 In a United Kingdom general population study, there was a small 

worsening from pre-COVID-19 to April 2020 based on continuous30 and dichotomous34 results, 
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but dichotomous results from September 2020 were not different from pre-COVID-19. Similarly, 

in a cohort of people with systemic sclerosis,61 anxiety symptoms were substantially higher in 

April 2020 compared to pre-COVID-19 (N = 435; SMD = 0.51, 95% CI 0.37 to 0.64), but they 

were closer to pre-COVID-19 levels in October to November 2020 (N = 322; SMD = 0.16, 95% 

CI 0.01 to 0.32). 

Findings in Context 

The main finding that mental health does not appear to have worsened substantively in 

COVID-19 is consistent with analyses from other studies of mental health disorders and suicide. 

A study from Norway67 evaluated current mental disorders using the Composite International 

Diagnostic Interview (version 5.0) in a series of cross-sectional random samples accumulated 

from January 28 to March 11, 2020 (N = 563, 15.4%, 95% CI 12.5% to 18.8%), March 12 to 

May 31, 2020 (N = 691, 9.0%, 95% CI 7.1% to 11.4%), June 1 to July 31, 2020 (N = 530, 

14.3%, 95% CI 11.5% to 17.5%), and August 1 to September 18, 2020 (N = 370, 11.9%, 95% 

CI 9.0% to 15.6%). The authors concluded that prevalence during COVID-19, compared to 

January to March 2020, which they considered pre-COVID-19, was stable or slightly decreased. 

The authors of the largest study to date on suicide in COVID-1968 analysed data from 

official government sources on suicide occurences at a monthly level from January 1, 2019 or 

earlier to July 31, 2020. They used an interrupted time-series analysis to model trends in 

monthly suicides before COVID-19 (January 1, 2019 or earlier to March 31, 2020) and 

compared the expected number from the model with the observed number of suicides from April 

1 to July 31, 2020 for data from 21 countries. There was no evidence of a statistically significant 

increase in suicide risk in any country or area; there were, however, statistically significant 

decreases in 12 countries or areas. 

Together, our findings on mental health symptoms, along with evidence on mental 

disorders and suicide, converge to suggest that COVID-19 mental health may be, at least up to 

now, a story of resilience rather than a mental health disaster, pandemic unto itself, or “tsunami” 

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted May 11, 2021. ; https://doi.org/10.1101/2021.05.10.21256920doi: medRxiv preprint 

https://doi.org/10.1101/2021.05.10.21256920
http://creativecommons.org/licenses/by-nc/4.0/


 18

as has been described widely in the media.19 Short news cycles that emphasize dramatic 

events, anecdotes, and an uncritical reliance on unvalidated, difficult to interpret survey tools 

that inquire about mental health and well-being in COVID-19 among conveniently recruited 

volunteers might at least partially explain this discrepancy. Illustrating the pitfalls of interpreting 

studies that ask about COVID-19-specific angst, a study of 2,345 young men from Switzerland43 

evaluated depression symptoms and stress during COVID-19 and found that they had 

significantly decreased compared to pre-pandemic levels. They also reported results from a 

series of unvalidated single items that queried about psychological status during COVID-19 and 

specifically assigned COVID-19 as the cause (e.g., “due to COVID-19, I experienced…”); these 

items suggested very high levels of distress, which became the focus of the study’s conclusions. 

Together with the findings from our systematic review, this suggests that many or most people 

are likely experiencing different aspects of COVID-19 as highly unpleasant or distressing, but 

that most people have been resilient and that there is no evidence that population-level mental 

health has changed substantively. 

Policy Implications 

The lack of a decline in mental health so far in COVID-19 could be because people are 

resilient and have made the best of a difficult situation. Indeed, although evidence is thin in this 

area, there are data to suggest, for instance, that suicide has generally declined during periods 

of societal conflict.69-73 War and pandemics have very different characteristics, but in both there 

is a shared threat and common focus on collective action to address that threat. 

The absence of evidence of substantive mental health decline could also reflect steps that 

governments around the world have taken to support mental health. The World Health 

Organization, other pan-national organizations, and governments across the globe have 

produced strategies for addressing mental health and have invested in resources to support 

public mental health,74,75 even in countries where mental health had not been a priority 
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previously.76,77 It is not known to what degree these efforts have been effective, but it is possible 

that government action has played an important role. 

Strengths and Limitations 

Strengths of our systematic review include using rigorous best-practice methods; 

searching 9 databases, including 2 Chinese databases; not restricting inclusion by language; 

and the ability to update rapidly as evidence emerges via our living systematic review approach. 

There are also limitations that suggest some level of caution in interpreting results. First, aside 

from several population-level randomly sampled surveys, most of the studies included in our 

systematic review had limitations related to study sampling frames and recruitment methods, 

response and follow-up rates, and management of missing follow-up data. Second, 

heterogeneity was high in most of the meta-analyses that we conducted. Third, only a handful of 

studies reported results from the fall months of 2020, and, although the few studies that did 

suggested that symptoms were stable or reduced from earlier in the pandemic, more data are 

needed. Fourth, although we were able to synthesize results from several vulnerable groups, 

including older adults and people with pre-existing medical conditions, there were few studies 

with results for other vulnerable groups. It is possible that some groups may be experiencing 

important negative mental health effects of the pandemic and were not included in the studies 

we identified. Fifth, some potentially important outcomes, such as loneliness, were infrequently 

studied and not included in the present report. Sixth, the evidence base is rapidly evolving, and 

main results could change, although our living systematic review format will allow rapid updating 

as this occurs. 

Conclusions 

We reviewed 36 studies with data from 33 unique cohorts. Across population groups, 

results suggest that, rather than a mental health crisis, at a population level, there has been a 

high level of resilience during COVID-19 with minimal change in general mental health, anxiety 

symptoms, and depressive symptoms. There were few robust studies with vulnerable groups, 
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however, and it is possible that there are population groups that are experiencing a different 

level of mental health effect than the general population or other groups. COVID-19 continues to 

affect societies across the world, and it will be important to continue to assess mental health as 

lockdown restrictions continue, even intermittently, and post-COVID-19, as COVID-19 mental 

health implications may persist beyond the pandemic. There do not appear to be substantial 

negative population-wide mental health effects at this point, but the pandemic has upended the 

lives of many people around the world, and there is little doubt that some people who have not 

experienced mental health difficulties previously are experiencing them now. Governments 

should continue to ensure that mental health supports are maximally available. 
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What is already known on this topic: 

• Large numbers of studies and media reports have concluded that COVID-19 has led to 

widespread decline in population mental health.  

• Existing evidence reviews have been based on cross-sectional studies and conclusions 

based on proportions of study respondents above thresholds on mental health measures, 

which are not intended for this purpose and can be highly misleading. 

What this study adds: 

• We synthesized evidence from 36 studies that compared general mental health, anxiety 

symptoms, or depression symptoms during COVID-19 to outcomes prior to COVID-19 in 

the same participant cohort. 

• Mental health in the general population has not worsened compared to pre-COVID-19 

levels. 

• Among other populations, anxiety among people with pre-existing medical conditions 

appears to have increased early in the pandemic, although it may have improved in later 

months; there were no indications of negative changes in other populations for any other 

outcomes. 
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Box 1. Interpreting SMD Effect Sizes and Changes in Proportion Above a Threshold on 

Mental Health Measures 

Symptom changes assessed with mental health patient-reported outcome measures in 

COVID-19 have been reported as changes in continuous scores and the proportion of study 

participants above a threshold. Continuously measured symptom changes are presented in 

terms of SMDs, which describe change in terms of within-group standard deviations, rather than 

raw change scores, which are measure-specific and not easily compared across measures. To 

illustrate, Box 1 – Figure 1 illustrates the amount of change, assuming a normal distribution, for 

SMD = 0.25. The hypothetical blue distribution represents pre-COVID-19 scores, and the grey 

distribution represents post-COVID-19 scores with a mean symptom increase of SMD = 0.25.  

When studies report an increase or decrease in the proportion of participants above a 

measure threshold, dichotomous thresholds used for this purpose are sometimes labelled as 

thresholds for “clinically significant” symptoms or as reflecting the presence of a condition (e.g., 

depression).6 These designations, are not, however, based on evidence that a threshold 

represents a meaningful divide between impairment and non-impairment and do not reflect the 

presence of a mental disorder. Most commonly, they reflect a point on a measure that balances 

sensitivity and specificity when used for screening, which does not inform when score levels 

might become clinically meaningful.6-10 

Thresholds on different symptom measures are often located at different places in the 

symptom distribution. This can lead to divergent estimates of proportions crossing a threshold, 

depending on the measure used, rather than because of actual differences in symptom 

changes. As shown in Box 1 – Figure 1, the same change in symptoms in a hypothetical study 

sample would result in a 7% increase in participants at or above the threshold on one measure 

(black line, one standard deviation above pre-COVID-19 distribution mean) but an increase of 

only 2% on another (red line, two standard deviations above pre-COVID-19 distribution mean). 
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We have prioritized interpretation of continuous score changes. We have also reported 

proportions above thresholds, as they can be informative, such as when they are reported for 

two time points in the same study or as an indicator if some level of change may have occurred. 

We have, however, avoided interpretation of the magnitudes of proportions above thresholds. 
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FIGURE LEGENDS 

Box 1 – Figure 1. Illustration of change of 0.25 standardized mean difference effect size from 

hypothetical pre-COVID-19 (blue) to COVID-19 (black) symptom distributions. With a threshold 

located at one standard deviation above the pre-COVID-19 mean, the proportion of participants 

above the threshold would change from 16% to 23%. With a threshold two standard deviations 

above the pre-COVID-19 mean, the proportion would change from 2% to 4%. 

Figure 1. PRISMA flow diagram. 

Figures 2a-2c. Forest plots of standardized mean difference changes in general mental health 

for studies of the general population (2a), older adults (2b), and university students (2c). 

Figures 3a-3d. Forest plots of standardized mean difference changes in anxiety symptoms for 

studies of university students (3a), women or females (3b), men or males (3c), and people with 

pre-existing medical conditions (3d). 

Figures 4a-4d. Forest plots of standardized mean difference changes in depression symptoms 

for studies of university students (4a), people with pre-existing medical conditions (4b), women 

or females (4c), and men or males (4d). 
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Table 1. Characteristics of included studies (N=36) 

 

First Author Outcome Domains Description of Participants Country(ies) of 

Participants 

Pre- and 

Post-

COVID-19 

Data 

Collection 

N 

Participants 

Participant 

Age 

Mean (SD) or 

% in Range of 

Years 

% 

Female 

or 

Women  

Anxiety 

Symptoms 

Depression 

Symptoms 

General 

Mental 

Health  

General Population 

Benz
32

 � �  Convenience sample of adults aged ≥ 18 years 

recruited via social media and flyers at 

universities 

 

Germany 10-12/2019 

 

04-05/2020 

102 23 (7) 81% 

Castellini
33

   � Convenience sample of adults aged 18 to 60 

years recruited via “convenience and snowballing” 

methods 

 

Italy 12/2019 

 

04-05/2020 

 

130 34 (14)
a 

75% 

Pierce
30 

Daly
34

 

 

  � National probability-based sample of adults aged 

≥ 18 years (United Kingdom Household 

Longitudinal Study) 

United Kingdom Pre-COVID-

19 waves
b
 

 

04-09/2020 

 

15,376
30,c

 

10,918
34

 

 

18-34 (12)
d
 

35-49 (22)
d
 

50-64 (34)
d
 

65+ (32)
d
 

58%
e
 

Katz
35

 � � � Convenience sample of adults recruited via an 

online crowdsourcing research platform 

Canada, Ireland, 

United Kingdom, 

United States,  

04/2019 

 

04/2020 

 

218 43 (13) 54% 

van der Velden
36 

van der Velden
37 

  � National probability-based sample of adults aged 

≥ 18 years (Longitudinal Internet Studies for the 

Social Sciences) 

The Netherlands 03/2019 

11-12/2019 

3,983
36

 

4,064
37

 

18-34 (25)
f
 

35-49 (23)
f
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03/2020 

11-12/2020 

50-64 (26)
f
 

65+ (26)
f
 

Older Adults 

Creese
38 

� �  National convenience sample of adults aged ≥ 50 

years old recruited via publicity 

 

United Kingdom 10/2019 

 

05-06/2020 

 

3,281 67 (7) 80% 

Kivi
39 

  � “Nationally representative” sample of older adults 

born 1949 to 1955 

Sweden Pre-COVID-

19 waves
b
 

 

03-04/2020 

 

1,071 68 (2) 47% 

Okely
40 

  � Surviving members of cohort of all children born in 

1936 and attending school in Scotland in 1947 

Scotland NR/2017-

NR/2019 

 

05-06/2020 

 

137 84 (NR) 48% 

van Tilburg
41 

  � National probability-based sample of adults aged 

≥ 65 years (Longitudinal Internet Studies for the 

Social Sciences) 

The Netherlands 10-11/2019 

 

05/2020 

 

1,679 73 (NR) 49% 

Wang
42 

�   Volunteers recruited via publicity from a nationally 

representative sample of adults aged ≥ 65 years 

who had completed pre-COVID-19 measures 

China 10/2019 

 

05/2020 

6,467 65-69 (45) 

70-74 (29) 

75-79 (15) 

≥ 80 (12) 

56% 
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Young Adults 

Marmet
43 

 �  Swiss adult men who enrolled in a longitudinal 

cohort in 2010-2011 during medical evaluation for 

mandatory military service  

Switzerland 04/2019-

02/2020
g
 

 

05-06/2020 

 

2,345 29 (13) 0% 

Rimfeld
44 

� �   Adult twins born between 1994-1996 who were 

enrolled in a longitudinal cohort at age 18 months  

 

UK NR/2018 

 

04-05/2020 

3,563-3,694 24-26 (100%) 63 

Children and Adolescents 

Achterberg
45 

  � Children aged 10-13 years who were enrolled in a 

longitudinal twin study in 2015-2016 

The Netherlands 01-11/2019 

 

04-05/2020 

 

151 12 (1) 47 

Ezpeleta
46 

  � Families of children who were enrolled in a 

longitudinal cohort at age 3 (parents responded to 

measure of child mental health) 

Spain NR/2019 

 

06/2020 

 

197 14 (0) 52 

Magson
47 

� �  Adolescents aged 13-16 years who were enrolled 

in a longitudinal cohort 4 years prior 

Australia NR/2019 

 

05/2020 

 

248 14 (1) 51 

Zhang
48 

� �   Students in grades 4 through 8 enrolled in an 

ongoing longitudinal cohort 

China 11/2019 

 

05/2020 

1,241 13 (1) 59 

Parents 

Achterberg
45

   � Patents of children aged 10-13 years who were The Netherlands 01-11/2019 106 45 (5) 93 
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enrolled in a longitudinal twin study in 2015-2016  

04-05/2020 

University Students 

Dong
49 

  � First-year undergraduate students from a single 

university recruited online 

China 09/2019 

 

NR/2020 

 

4,085-4,341 19 (1) 77 

Elmer
50 

� �  Undergraduate students in engineering and 

natural sciences from a single university recruited 

by email invitation 

 

Switzerland 09/2019 

 

04/2020 

209 NR 22 

Hamza
51 

� �  Undergraduate students from single university 

recruited by email invitation 

 

Canada 05/2019 

 

05/2020 

 

733 19 (1) 74 

Huckins
52 

� �  Undergraduate students from single university 

recruited by email invitation and enrolled in an 

ongoing longitudinal study 

 

United States Pre-COVID-

19 waves
b
 

 

03/2020 

 

178 NR 68 

Li, Hongyan
53 

  � Undergraduate students from a single university 

enrolled in an ongoing longitudinal study 

China 12/2019 

 

04/2020 

 

555 20 (3) 77 

Li, Renli
54 

  � Undergraduate students from multiple universities 

in Szechuan province recruited online 

China 09/2019 

 

04/2020 

2,603 NR 53 
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Li, Wendy Wen
55 

� �  Undergraduate students from single university 

recruited by email invitation 

China 11/2019 

 

03/2020 

 

173 20 (1) 78 

Saraswathi
56 

� �  Convenience sample of undergraduate university 

medical students 

India 12/2019 

 

06/2020 

 

217 20 (2) 64 

Savage
57 

  � Undergraduate students from single university 

recruited by email invitation and enrolled in an 

ongoing longitudinal study 

United Kingdom 10/2019 

 

04/2020 

214 18-21 (64) 

22-25 (22) 

26-35 (8) 

35+ (6) 

72 

Zimmerman
58 

� �   Undergraduate students at a single university 

enrolled in a mental health prevention program 

study 

United States 08/2019 

 

04/2020 

205 18 (1) 76 

People with Pre-existing Medical Conditions 

Katz
59 

� �  People with rheumatic diseases enrolled in a 

longitudinal registry (National Databank for 

Rheumatic Diseases) 

 

United States NR/2019 

 

03-06/2020 

1,504 66 (11) 86 

Liang
60 

� �  Patients with maintenance hemodialysis under 

medical quarantine in a single hospital 

China 12/2019 

 

02-03/2020 

 

114 59 (16) 32 

Thombs
61 

� �  People with systemic sclerosis enrolled in an 

ongoing longitudinal cohort 

Canada, France, 

United Kingdom, 

07-12/2019 435 57 (13) 89 
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 United States  

04/2020 

Ubara
62

   �   Patients from a sleep outpatient clinic from a 

single hospital 

Japan 04-07/2019 

 

05/2020 

164 64 (14) 13 

Wong
63 

� �   Adults aged ≥ 60 with ≥ 2 chronic medical 

conditions recruited from 4 primary care clinics 

Hong Kong, 

China 

04/2018-

03/2019 

 

03-04/2020 

583 71 (6) 73 

Medical Staff 

Li, Weidong
64 

� �   Training physicians from 12 Shanghai hospitals China 10/2019 

 

01/2020 

385 Median (IQR): 

25 (23-28) 

64 

Sexual or Gender Minority Individuals 

Bavinton
65 

� �  Gay and bisexual men enrolled in a longitudinal 

cohort 

Australia NR/2019 

 

04/2020 

 

681 NR 0 

Flentje
66 

� �   Convenience sample of sexual and gender 

minority adults enrolled in a longitudinal cohort 

United States 06/2019-

03/2020
g
 

 

04/2020 

2,288 37 (15) 63
h
 

a
Based on 671 participants with data during COVID-19.

 b
Analyses compared COVID-19 symptom levels to preceding trends across multiple assessments. 

c
Number included in fixed effects 

regression analysis from where the majority of data were extracted. 
d
Age groups reported for Daly

34
; for Pierce,

30
 16-24 = 9%, 25-34 = 11%, 35-44 = 16%, 45-54 = 20%, 55-69 = 29%, 70+ = 

15%. 
e
Same percent for Daly

34
 and Pierce.

30
 
f
Based on van der Velden.

34
 
g
Included because estimated that over 80% of pre-COVID-19 data would have been collected by December 31, 

2019. 
h
Based on female sex assigned at birth; 12 gender categories listed in study. 
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Table 2. Adequacy of methods and reporting of included studies (N=36) 

 

Author Appropriate 

sample 

frame 

Appropriate 

participant 

recruitment 

Adequate 

sample size 

Participants 

and setting 

adequately 

described 

Adequate 

response rate 

and data 

analysis with 

sufficient 

coverage 

Valid 

methods for 

identification 

of outcome 

variable 

Standard, 

reliable 

outcome 

measurement 

Appropriate 

statistical 

analysis 

Adequate follow-

up response 

rate/ appropriate 

management of 

low response 

rate 

General Population 

Benz
32

 No No Unclear Yes Unclear Yes Yes No Unclear 

Castellini
33

 Unclear No Unclear Yes Unclear Yes Yes Yes Yes 

Daly
34

 Yes Yes Yes Yes Unclear Yes Yes Yes Yes 

Pierce
30 

Yes Yes Yes Yes Unclear Yes Yes Yes Yes 

Katz
35 

No No Yes Yes Unclear Yes Yes Yes Unclear 

van der Velden
36 

Yes Yes Yes Yes Yes Yes Yes Yes Yes 

van der Velden
37

 Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Older Adults 

Creese
38

 Yes No Yes Yes No Yes Yes Yes Yes 

Kivi
39

 Yes Unclear Yes Yes No Yes Yes Yes No 

Okely
40

 No No Unclear Yes No Yes Yes Yes No 

van Tilburg
41

 Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Wang
42

 Yes Yes Yes Yes Unclear Yes Yes Yes No 

Young Adults 

Marmet
43

 Yes Yes Yes Yes Unclear Yes Yes Yes No 

Rimfeld
44

 Yes Unclear Yes Yes Unclear Yes Yes Yes Unclear 
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Children and Adolescents 

Achterberg
45a

 No No Unclear Yes Unclear Yes No Yes Yes 

Ezpeleta
46

 No No Unclear Yes No Yes No Yes Unclear 

Magson
47

 No Unclear Yes Yes Unclear Yes Yes Yes No 

Zhang
48

 No No Yes Yes Yes Yes Yes Yes Yes 

Parents 

Achterberg
45a

 No Unclear Unclear Yes Unclear Yes Yes Yes No 

University Students 

Dong
49

 No No Yes Yes Yes Yes Yes Yes Yes 

Elmer
50

 No Yes Yes Yes Unclear Yes Yes Yes Unclear 

Hamza
51

 No Unclear Yes Yes Unclear Yes Yes Yes Yes 

Huckins
52

 No No Unclear Yes Unclear Yes Yes No Unclear 

Li, Hongyan
53

 No Unclear Yes Yes Unclear Yes Yes Yes Yes 

Li, Renli
54

 No Yes Yes No Unclear Yes Yes Yes Yes 

Li, Wendy Wen
55

 No No Unclear Yes No Yes Yes Yes Yes 

Saraswathi
56

 No Yes Unclear Yes Yes Yes Yes Yes Yes 

Savage
57

 No Yes Yes Yes No Yes Yes Yes No 

Zimmerman
58

 No No Yes Yes Unclear Yes Yes Yes Yes 

People with Pre-existing Medical Conditions 

Katz
59

 Unclear Unclear Yes Yes Unclear Yes Yes Yes No 

Liang
60

 No No Unclear Yes Yes Yes Yes Yes Yes 

Thombs
61

 Yes No Yes Yes Unclear Yes Yes Yes No 

Ubara
62

 No Unclear Unclear No Unclear Yes Yes No Unclear 
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Wong
63

 No Unclear Yes Yes Unclear Yes Yes Yes Yes 

Medical Staff 

Li, Weidong
64

 No Unclear Yes Yes No Yes Yes Yes No 

Sexual or Gender Minority Individuals 

Bavinton
65

 Yes Unclear Yes No Unclear Yes Yes Yes Unclear 

Flentje
66

 Yes No Yes Yes Unclear Yes Yes Yes Unclear 

a
Achterberg et al. has two samples, parents and their children, with independent risk of bias coding.
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Table 3. General Mental Health Outcomes in Included Studies and Subgroups of Included Studiesa 

 

First 

Author 

Pre- and 

Post-COVID-

19 Data 

Collection 

N  Contin. 

Outcome 

Measure 

Pre- 

COVID-19 

Mean (SD) 

Post- 

COVID-19 

Mean (SD) 

Mean (SD) 

Changea 

Hedges’ g 

Standardized Mean 

Difference (95% CI) 

Dichot. 

Outcome 

Measure 

% pre-COVID-19 (95% 

CI) 

% post-COVID-19 

(95% CI) 

% Change with 

95% CIa 

General Population 

Castellini33 12/2019 

 

04-05/2020 

 

130 BSI 0.51 (0.39) 0.46 (0.46) -0.05 (NR) -0.12 (-0.36, 0.13) ---------- ---------- ---------- ---------- 

Pierce30 

Daly34 

 

Pre-COVID-

19 waves 

 

04/2020 

 

 

09/2020 

 

15,37630,b 

10,91834 

 

GHQ-12  

 

 

11.50 (5.50) 

 

 

---------- 

 

 

 

12.60 (6.60) 

 

 

---------- 

 

 

 

1.10 (NR)c 

0.48 (NR)d 

 

---------- 

 

 

 

0.18 (0.16, 0.21) 

0.08 (0.05, 0.10) 

 

---------- 

GHQ-12 ≥ 4  

 

 

20.8 (19.4, 22.2)e 

 

 

20.8 (19.4, 22.2)e 

 

 

 

29.5 (28.0, 31.0)e 

 

 

20.8 (19.5, 22.1)e 

 

 

 

8.7 (6.9, 10.4)e 

 

 

0.0 (-2.0, 1.9)e 

Katz35 04/2019 

 

04/2020 

 

218 RRQ 

 

DToS 

42.46 (11.74) 

 

41.95 (9.95) 

41.66 (12.15) 

 

41.03 (10.08) 

-0.80 (7.43) 

 

-0.92 (7.63) 

-0.07 (-0.25, 0.12) 

 

-0.09 (-0.28, 0.10) 

---------- 

 

---------- 

---------- 

 

---------- 

---------- 

 

---------- 

---------- 

 

---------- 

van der 

Velden36 

van der 

Velden37 

03/2019 

11-12/2019 

 

03/2020 

3,983 

4,064 

MHI-5f  

 

 

74.2 (16.7) 

 

 

 

74.1 (16.4) 

 

 

 

-0.1 (NR) 

  

 

 

0.01 (-0.04, 0.05) 

MHI-5 ≤ 59  

 

 

---------- 

 

 

 

---------- 

 

 

 

---------- 
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11-12/2020 

 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

16.9 (15.8, 18.1) 

 

16.9 (15.8, 18.1) 

 

0.0 (-1.2, 1.3) 

Older Adults  

Pierce30 

Daly34 

 

Pre-COVID-

19 waves 

 

04/2020 

 

 

09/2020 

 

2,633 (≥70 

years)30,b 

3,447 (≥65 

years)34 

 

GHQ-12  

 

 

10.10 (4.57) 

 

 

---------- 

 

 

 

10.90 (5.35) 

 

 

---------- 

 

 

 

0.80 (NR)c 

0.05 (NR)d 

 

---------- 

 

 

 

0.16 (0.11, 0.21) 

0.01 (-0.04, 0.06) 

 

---------- 

GHQ-12 ≥ 4  

 

 

12.7 (10.3, 15.1)e 

 

 

12.7 (10.3, 15.1)e 

 

 

 

19.4 (17.1, 21.8)e 

 

 

14.9 (12.9, 16.9)e 

 

 

 

6.8 (3.7, 9.8)e 

 

 

2.2 (-0.8, 5.2)e 

Kivi39 Pre-COVID-

19 waves 

 

03-04/2020 

 

1,071 SWLSf 5.12 (1.30) 5.16 (1.26) 0.04 (NR) -0.03 (-0.12, 0.05) ---------- 

 

---------- 

 

---------- 

 

---------- 

 

Okely40 NR/2017-

NR/2019 

 

05-06/2020 

 

137 WEMWBSf 37.45 (8.37) 36.45 (8.23) -1.00 (NR) 0.12 (-0.12, 0.36) ---------- 

 

---------- 

 

---------- 

 

---------- 

 

van der 

Velden36 

van der 

Velden37 

van 

Tilburg41 

03/2019 

11-12/2019 

 

03/202036 

 

05/202041 

949-1,038 

968-1,052 

1,679 

MHI-5f  

 

 

 

 

4.93 (0.75) 

 

 

 

 

 

5.02 (0.73) 

 

 

 

 

 

0.09 (0.58) 

 

 

 

 

 

-0.12 (-0.19, -0.05) 

 

 

 

MHI-5 ≤ 59 

 

---------- 

 

 

 

10.9 (9.0, 13.0) 

 

---------- 

 

 

 

10.6 (8.9, 12.6) 

 

---------- 

 

 

 

-0.2 (-2.3, 1.9) 

 

---------- 
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11-12/202037 

 

MHI-5 ≤ 59 

 

12.1 (10.2, 14.3)g 

 

10.5 (8.8, 12.5)g 

 

-1.7 (-3.7, 0.4) 

Young Adults 

Pierce30 

Daly34 

 

Pre-COVID-

19 waves 

 

04/2020 

 

 

09/2020 

 

1,950 (25-

34 

years)30,b 

1,260 (18-

34 years)34 

 

GHQ-12  

 

 

12.10 (5.46) 

 

---------- 

 

 

 

14.20 (6.32) 

 

---------- 

 

 

 

2.10 (NR)c 

1.61 (NR)d 

 

---------- 

 

 

 

0.36 (0.29, 0.42) 

0.27 (0.21, 0.34) 

 

---------- 

GHQ-12 ≥ 4  

 

 

25.4 (21.6, 29.2)e 

 

 

25.4 (21.6, 29.2)e 

 

 

 

39.9 (35.5, 44.4)e 

 

 

23.7 (19.8, 27.6)e 

 

 

 

14.5 (9.6,19.4)e 

 

 

-1.7 (-5.9, 2.5)e 

van der 

Velden36 

van der 

Velden37 

03/2019 

11-12/2019 

 

03/2020 

 

11-12/2020 

993-1,062 

1,018-

1,083 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

MHI-5 ≤ 59  

 

 

23.1 (20.6, 25.7) 

 

20.7 (18.4, 23.2)g 

 

 

 

19.7 (17.4, 22.3) 

 

22.5 (20.0, 25.2)g 

 

 

 

-3.3 (-6.1, -0.6) 

 

1.8 (-1.1, 4.7) 

Children and Adolescents 

Achterberg
45 

01-11/2019 

 

04-05/2020 

 

151 SDQ-Intern 

 

SDQ-

Extern 

 

0.28 (0.35) 

 

0.42 (0.39) 

0.29 (0.35) 

 

0.39 (0.38) 

0.01 (NR) 

 

-0.03 (NR) 

0.03 (-0.16, 0.22) 

 

-0.08 (-0.27, 0.11) 

---------- 

 

---------- 

---------- 

 

---------- 

---------- 

 

---------- 

---------- 

 

---------- 

Ezpeleta46 NR/2019 

 

06/2020 

197 SDQ-Total 5.45 (4.65) 6.20 (4.44) 0.75 (3.75) 0.16 (-0.03, 0.36) ---------- 

 

---------- 

 

---------- 

 

---------- 

 

Parents 
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Achterberg
45 

01-11/2019 

 

04-05/2020 

106 BSI 0.19 (0.22) 0.34 (0.32) 0.15 (NR) 0.54 (0.27, 0.82) ---------- 

 

---------- 

 

---------- 

 

---------- 

 

University Students 

Dong49 09/2019 

 

NR/2020 

 

4,085-

4,341 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

SCL-90-R ≥ 

160 

18.4 (17.3, 19.6) 26.4 (25.1, 27.8) 8.0 (6.4, 9.5) 

Li, 

Hongyan53 

12/2019 

 

04/2020 

 

555 PHQ-4 

 

PANAS- 

PAf 

 

PANAS- 

NA 

 

0.95 (0.65) 

 

3.21 (0.79) 

 

 

2.38 (0.79) 

0.76 (0.61) 

 

3.26 (0.79) 

 

 

2.24 (0.80) 

-0.19 (0.66) 

 

0.06 (0.78) 

 

 

-0.15 (0.78) 

-0.30 (-0.42, -0.18) 

 

-0.08 (-0.19, 0.04) 

 

 

-0.19 (-0.31, -0.07) 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

Li, Renli54 09/2019 

 

04/2020 

 

2,603 SCL-90-R 1.60 (0.40) 1.52 (0.41) -0.08 (0.66) -0.20 (-0.25, -0.14) ---------- 

 

---------- 

 

---------- 

 

---------- 

 

Savage57 10/2019 

10/2019 

 

04/2020 

214 WEMWBSf 44.12 (9.16) 41.12 (10.14) -3.00 (NR) 0.31 (0.12, 0.50) ---------- 

 

---------- 

 

---------- 

 

---------- 

 

Women or Females 

Pierce30 

Daly34 

 

Pre-COVID-

19 waves 

 

7,18130,b 

6,38034 

 

GHQ-12  

 

 

 

 

 

 

 

 

 

 

 

GHQ-12 ≥ 4  
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04/2020 

 

 

09/2020 

 

12.00 (5.91) 

 

 

---------- 

13.60 (7.14) 

 

 

---------- 

1.60 (NR)c 

0.88 (NR)d 

 

---------- 

0.24 (0.21, 0.28) 

0.13 (0.10, 0.17) 

 

---------- 

24.5 (22.5, 26.4)e 

 

 

24.5 (22.5, 26.4)e 

36.8 (34.8, 38.9)e 

 

 

25.0 (23.3, 26.8)e 

12.4 (9.9, 14.9)e 

 

 

0.5 (-1.8, 2.9)e 

van der 

Velden36 

van der 

Velden37 

03/2019 

11-12/2019 

 

03/2020 

 

11-12/2020 

2,020 

2,062 

MHI-5f ---------- 

 

---------- 

 

---------- 

 

---------- 

 

MHI-5 ≤ 59  

 

 

18.9 (17.3, 20.7) 

 

19.1 (17.4, 20.8) 

 

 

 

 

18.3 (16.7, 20.1) 

 

17.8 (16.2, 19.5) 

 

 

 

-0.6 (-2.5, 1.3) 

 

-1.3 (-3.1, 0.6) 

Dong49 09/2019 

 

NR/2020 

 

3,162-

3,277 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

SCL-90-R ≥ 

160 

19.7 (18.4, 21.1) 27.9 (26.4, 29.5) 8.2 (6.3, 10.0) 

Savage57 10/2019 

10/2019 

 

04/2020 

154 WEMWBSf 43.00 (9.00) 40.00 (10.00) -3.00 (NR) 0.31 (0.09, 0.54) ---------- 

 

---------- 

 

---------- 

 

---------- 

 

Men or Males 

Pierce30 

Daly34 

 

Pre-COVID-

19 waves 

 

04/2020 

 

 

8,19530,b 

4,53834 

 

GHQ-12  

 

 

10.80 (4.99) 

 

 

 

 

 

11.50 (5.75) 

 

 

 

 

 

0.70 (NR)c 

0.03 (NR)d 

 

 

 

 

0.13 (0.10, 0.16) 

0.01 (-0.03, 0.04) 

 

GHQ-12 ≥ 4  

 

 

16.7 (14.6, 18.7)e 

 

 

 

 

 

21.1 (19.0, 23.3)e 

 

 

 

 

 

4.5 (2.0, 7.0)e 
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09/2020 

 

---------- ---------- ---------- ---------- 16.7 (14.6, 18.7)e 

 

16.0 (14.0, 17.9)e -0.7 (-2.9, 1.5)e 

van der 

Velden36 

van der 

Velden37 

03/2019 

11-12/2019 

 

03/2020 

 

11-12/2020 

1,962-

1,963 

2,002 

MHI-5f ---------- 

 

---------- 

 

---------- 

 

---------- 

 

MHI-5 ≤ 59  

 

 

14.6 (13.1, 16.3) 

 

14.7 (13.2, 16.3) 

 

 

 

 

15.6 (14.1, 17.3) 

 

15.9 (14.4, 17.6) 

 

 

 

1.0 (-0.8, 2.7) 

 

1.2 (-0.5, 3.0) 

Dong49 09/2019 

 

NR/2020 

 

923-1,064 ---------- 

 

---------- 

 

---------- 

 

---------- 

 

---------- 

 

SCL-90-R ≥ 

160 

14.3 (12.3, 16.5) 21.2 (18.7, 24.0) 6.9 (4.0, 9.9) 

Savage57 10/2019 

10/2019 

 

04/2020 

60 WEMWBSf 47.00 (9.00) 44.00 (10.00) -3.00 (NR) 0.31 (-0.05, 0.67) ---------- 

 

---------- 

 

---------- 

 

---------- 

 

BSI = Brief Symptom Inventory; DToS = Distress Tolerance Scale; GHQ-12 = General Health Questionnaire-12; MHI-5 = Mental Health Index-5; PANAS – NA = Positive and Negative Affect Schedule – Negative Affect; PANAS – PA 

= Positive and Negative Affect Schedule – Positive Affect; PHQ-4 = Patient Health Questionnaire-4; RRQ = Reflection and Rumination Scale; SCL-90-R = Symptom Check List-90-Revised; SDQ – Extern = Strengths and Difficulties 

Questionnaire – Externalizing Behavior; SDQ – Intern = Strengths and Difficulties Questionnaire – Internalizing Behavior; SDQ – Total = Strengths and Difficulties Questionnaire – Total; SWLS = Satisfaction with Life Scale; WEMWBS 

= Warwick Edinburgh Mental Wellbeing Scale. eIncluded proportion outcomes from Daly,31 since Daly reported for two time points.  fHigher scale scores reflect better mental health; thus, direction of effect sizes reversed. gProportions 

in the study were calculated using age categories based on previous year’s age. 

 

Positive Hedges’ g effect sizes and increases in proportions above a threshold indicate worse mental health in COVID-19 compared to pre-COVID-19. Effects for measures where high scores = positive outcomes were reversed to 

reflect this. bNumber included in fixed effects regression analysis from where majority of data were extracted. cBased on difference between 2020 and 2019 outcomes. dBased on estimate from fixes effects regression model that 

estimates within-person change accounting for pre-COVID-19 trends.
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Table 4. Anxiety Symptom Outcomes in Included Studies and Subgroups of Included Studiesa 

 

First Author Pre- and 

Post-

COVID-19 

Data 

Collection 

N  Contin. 

Outcome 

Measure 

Pre- 

COVID-19 

Mean (SD) 

Post- 

COVID-19 

Mean (SD) 

Mean (SD) 

Changea 

Hedges’ g 

Standardized Mean 

Difference (95% CI) 

Dichot. 

Outcome 

Measure 

% pre-COVID-19 (95% 

CI) 

% post-COVID-19 

(95% CI) 

% Change with 

95% CIa 

General Population 

Benz32 10-12/2019 

 

04-05/2020 

102 BSI-18-

Anxiety 

10.20 (3.44) 9.37 (3.05) -0.84 (3.12) -0.26 (-0.53, 0.02) ---------- ---------- ---------- ---------- 

Katz35 04/2019 

 

04/2020 

218 DASS-21 

Anxiety 

3.25 (3.91) 2.83 (3.61) -0.42 (3.13) -0.11 (-0.30, 0.08) ---------- ---------- ---------- ---------- 

Older Adults  

Creese38 10/2019 

 

05-06/2020 

 

3,281 GAD-7 1.55 (2.64) 1.94 (2.84) 0.39 (NR) 0.14 (0.09, 0.19) ---------- ---------- ---------- ---------- 

Wang42 10/2019 

 

05/2020 

6,467 ---------- ---------- ---------- ---------- ---------- GAD-2 ≥ 2 5.0 (4.4, 5.5) 10.1 (9.4, 10.8) 5.1 (4.4, 5.9) 

Young Adults 

Rimfeld44 NR/2018 

 

04-05/2020 

3,563-

3,694 

GAD-7 7.48 (7.35) 8.69 (7.54) 1.21 (6.83) 0.16 (0.12, 0.21) ---------- ---------- ---------- ---------- 

Children and Adolescents 
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Magson47 NR/2019 

 

05/2020 

 

248 SCAS 4.60 (3.74) 5.10 (4.05) 0.50 (1.50) 0.13 (-0.05, 0.30) ---------- ---------- ---------- ---------- 

Zhang48 11/2019 

 

05/2020 

1,241 HBQ 3.06 (0.90) 3.02 (1.05) -0.05 (0.90)  -0.05 (-0.13, 0.03) ---------- ---------- ---------- ---------- 

University Students 

Elmer50 09/2019 

 

04/2020 

 

209 GAD-7 NR NR 0.60 (3.47) 0.17 (-0.02, 0.36) ---------- ---------- ---------- ---------- 

Hamza51 05/2019 

 

05/2020 

733 GAD-7 6.68 (5.53) 6.39 (5.46) -0.29 (NR) -0.05 (-0.16, 0.05) ---------- ---------- ---------- ---------- 

Huckins52 Pre-

COVID-19 

waves 

 

03/2020 

 

178 GAD-2 NR NR Symptoms 

increased 

(p < 0.05) 

NRb ---------- ---------- ---------- ---------- 

Li, Wendy 

Wen55 

11/2019 

 

03/2020 

 

173 DASS-21 

Anxiety 

9.23 (6.16) 5.09 (5.90) -4.14 (NR) -0.68 (-0.90, -0.47) ---------- ---------- ---------- ---------- 

Saraswathi56 12/2019 217 DASS-21 

Anxiety 

4.60 (6.19) 6.11 (7.13) 1.51 (NR) 0.23 (0.04, 0.41) DASS-21 

Anxiety > 7 

21.2 (16.3, 27.1) 33.2 (27.3, 39.7) 12.0 (4.4, 19.4) 
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06/2020 

 

Zimmerman58 08/2019 

 

04/2020 

205 GAD-7 7.32 (6.90) 9.71 (6.83) 2.38 (0.40) 0.35 (0.15, 0.54) ---------- ---------- ---------- ---------- 

People with Pre-existing Medical Conditions 

Katz59 NR/2019 

 

03-06/2020 

1,504 GAD-2 0.66 (1.18) 0.99 (1.35) 0.33 (NR) 0.26 (0.19, 0.33) ---------- ---------- ---------- ---------- 

Liang60 12/2019 

 

02-03/2020 

 

114 ZSAS 32.80 (7.20) 32.80 (7.20) 0.00 (NR) 0.00 (-0.27, 0.27) ---------- ---------- ---------- ---------- 

Thombs61 07-12/2019 

 

04/2020 

 

10-11/2020 

 

435,322 PROMIS 

Anxiety 

 

 

52.7 (10.4) 

 

52.5 (10.5)c 

 

 

57.5 (8.8) 

 

54.1 (9.2)c 

 

 

4.9 (9.0) 

 

1.6 (13.6) 

 

 

 

 

0.51 (0.37, 0.64) 

 

0.16 (0.01, 0.32) 

---------- ---------- ---------- ---------- 

Wong63 04/2018-

03/2019 

 

03-04/2020 

583 GAD-7 2.50 (NR) 3.00 (NR) 0.48 (NR) NRb ---------- ---------- ---------- ---------- 

Medical Staff 
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Li, Weidong64 10/2019 

 

01/2020 

385 GAD-7 4.33 (NR) 5.43 (NR) 1.10 (NR) NRb ---------- ---------- ---------- ---------- 

Sexual or Gender Minority Individuals 

Bavinton65 NR/2019 

 

04/2020 

 

681 GAD-7 4.54 (4.95) 4.96 (5.07) 0.42 (NR) 0.08 (-0.02, 0.19) ---------- ---------- ---------- ---------- 

Flentje66 06/2019-

03/2020d 

 

04/2020 

2,288 GAD-7 5.78 (5.21) 8.89 (6.22) 3.11 (5.32) 0.54 (0.48, 0.60) ---------- ---------- ---------- ---------- 

Women or Females 

Wang42 10/2019 

 

05/2020 

3,599 

 

---------- ---------- ---------- ---------- ---------- GAD-2 ≥ 2 5.6 (4.8, 6.3) 10.7 (9.7, 11.7) 5.1 (4.1, 6.2) 

Rimfeld44 NR/2018 

 

04-05/2020 

2513 GAD-7 8.15 (7.53) 5.68 (7.59) -2.47 (7.56) -0.33 (-0.38, -0.27) ---------- ---------- ---------- ---------- 

Magson47 NR/2019 

 

05/2020 

 

126 SCAS-C 5.55 (4.05) 6.52 (4.31) 0.97 (NR) 0.23 (-0.02, 0.48) ---------- ---------- ---------- ---------- 

Saraswathi
56 

12/2019 

 

06/2020 

139 DASS-21 

Anxiety 

4.59 (6.29) 5.94 (6.93) 1.35 (NR) 0.20 (-0.03, 0.44) DASS-21 

Anxiety > 7 

18.7 (13.1, 26.0) 32.4 (25.2, 40.5) 13.7 (4.4, 22.7) 
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Men or Males 

Rimfeld44 NR/2018 

 

04-05/2020 

1,050 GAD-7 5.88 (6.66) 6.30 (6.58) 0.42 (6.62) 0.06 (-0.02, 0.15) ---------- ---------- ---------- ---------- 

Magson47 NR/2019 

 

05/2020 

 

122 SCAS-C 3.63 (3.13) 3.64 (3.16) 0.01 (NR) 0.00 (-0.25, 0.25) ---------- ---------- ---------- ---------- 

Saraswathi56 12/2019 

 

06/2020 

 

78 DASS-21 

Anxiety 

4.62 (6.04) 6.41 (7.50) 1.79 (NR) 0.26 (-0.05, 0.57) DASS-21 

Anxiety > 7 

25.6 (17.3, 36.3) 34.6 (25.0, 45.7) 9.0 (-4.0, 21.5) 

Wang42 10/2019 

 

05/2020 

2,868 ---------- ---------- ---------- ---------- ---------- GAD-2 ≥ 2 4.2 (3.5, 4.9) 9.4 (8.3, 10.4) 5.2 (4.1, 6.3) 

BSI-18-Anxiety = Brief Symptom Inventory - Anxiety; DASS-21 Anxiety = Depression, Anxiety, and Stress Scale – Anxiety subscale; GAD-2 = Generalized Anxiety Disorder-2; GAD-7 = Generalized Anxiety Disorder-; HBQ = 

MacArthur Health and Behavior Questionnaire; SCAS = Spence Children's Anxiety Scale; ZSAS = Zung Self-rating Anxiety Scale. 

 

Positive Hedges’ g effect sizes and increases in proportions above a threshold indicate worse mental health in COVID-19 compared to pre-COVID-19. Effects for measures where high scores = positive outcomes were reversed to 

reflect this. bNot enough information reported to calculate. cProvided by authors. dIncluded because it is estimated that over 80% of pre-COVID-19 data would have been collected by December 31, 2019
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Table 5. Depression Symptom Outcomes in Included Studies and Subgroups of Included Studiesa 

 

First Author Pre- and 

Post-

COVID-19 

Data 

Collection 

N  Contin. 

Outcome 

Measure 

Pre- 

COVID-19 

Mean (SD) 

Post- 

COVID-19 

Mean (SD) 

Mean (SD) 

Changea 

Hedges’ g 

Standardized Mean 

Difference (95% CI) 

Dichot. 

Outcome 

Measure 

% pre-COVID-19 

(95% CI) 

% post-COVID-19 

(95% CI) 

% Change with 

95% CIa 

General Population 

Benz32 10-12/2019 

 

04-05/2020 

 

102 BSI-18-

Depression 

9.94 (4.63) 11.10 (4.69) 1.13 (3.95) 0.24 (-0.04, 0.52) ---------- ---------- ---------- ---------- 

Katz35 04/2019 

 

04/2020 

218 DASS-21 

Depression 

5.85 (5.64) 6.28 (5.50) 0.43 (4.38) 0.08 (-0.11, 0.27) ---------- ---------- ---------- ---------- 

Older Adults  

Creese38 10/2019 

 

05-06/2020 

3,281 PHQ-9 2.51 (3.29) 3.07 (3.58) 0.56 (NR) 0.16 (0.11, 0.21) ---------- ---------- ---------- ---------- 

Young Adults 

Marmet43 04/2019-

02/2020f 

 

05-06/2020 

 

2,345 MDI 9.07 (7.69) 7.60 (7.79) -1.47 (NR) -0.19 (-0.25, -0.13) ---------- ---------- ---------- ---------- 

Rimfeld44 NR/2018 

 

3,563-

3,694 

SMFQ 4.36 (4.07) 4.36 (3.94) 0.00 (3.82) 0.00 (-0.05, 0.05) ---------- ---------- ---------- ---------- 
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04-05/2020 

Children and Adolescents 

Magson47 NR/2019 

 

05/2020 

 

248 SMFQ 3.81 (4.31) 6.12 (6.04) 2.31 (5.81) 0.44 (0.26, 0.62) ---------- ---------- ---------- ---------- 

Zhang48 11/2019 

 

05/2020 

1,241 MFQ 16.6 (12.20) 17.7 (14.40) 1.49 (11.41) 0.11 (0.03, 0.19) ---------- ---------- ---------- ---------- 

University Students 

Elmer50 09/2019 

 

04/2020 

 

209 CES-D NR NR 4.44 (7.23) 0.53 (0.33, 0.72) ---------- ---------- ---------- ---------- 

Hamza51 05/2019 

 

05/2020 

733 CES-D 17.62 (13.46) 18.44 (13.24) 0.82 (NR) 0.06 (-0.04, 0.16) ---------- ---------- ---------- ---------- 

Huckins52 Pre-

COVID-19 

waves 

 

03/2020 

 

178 PHQ-2 NR NR Symptoms 

increased (p 

< 0.05) 

NRc ---------- ---------- ---------- ---------- 

Li, Wendy 

Wen55 

11/2019 

 

03/2020 

173 DASS-21 

Depression 

6.25 (6.15) 4.99 (6.15) -1.26 (NR) -0.20 (-0.41, 0.01) ---------- ---------- ---------- ---------- 
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Saraswathi56 12/2019 

 

06/2020 

 

217 DASS-21 

Depression 

7.55 (7.86) 8.16 (8.9) 0.61 (NR) 0.07 (-0.12, 0.26) DASS-21  

Depression > 

9 

33.2 (27.3, 39.7) 35.5 (29.4, 42.1) 2.3 (-5.6, 10.2) 

Zimmerman58 08/2019 

 

04/2020 

205 PHQ-9 8.61 (6.87) 12.09 (7.73) 3.49 (0.43) 0.48 (0.28,0.67) ---------- ---------- ---------- ---------- 

People with Pre-existing Medical Conditions 

Katz59 NR/2019 

 

03-06/2020 

1,504 PHQ-2 0.79 (1.25) 0.84 (1.24) 0.05 (NR) 0.04 (-0.03, 0.11) ---------- ---------- ---------- ---------- 

Liang60 12/2019 

 

02-03/2020 

 

114 ZSDS 37.70 (9.10) 37.40 (9.50)  -0.3 (NR)  -0.03 (-0.31, 0.24) ---------- ---------- ---------- ---------- 

Thombs61 07-12/2019 

 

04/2020 

 

10-11/2020 

 

388,293 PHQ-8  

 

6.7 (5.7) 

 

6.8 (5.7) 

 

 

6.4 (5.4) 

 

5.8 (5.3) 

 

 

-0.3 (4.5) 

 

-0.9 (7.8) 

 

 

 -0.05 (-0.19, 0.08) 

 

-0.16 (-0.32, 0.00) 

 

---------- ---------- ---------- ---------- 

Ubara62 04-07/2019 

 

05/2020 

164 PHQ-9 Median (IQR):  

2.00 (1.00-

5.00) 

Median (IQR): 

3.00 (0.25-

6.00) 

NRc NRc ---------- ---------- ---------- ---------- 
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Wong63 04/2018-

03/2019 

 

03-04/2020 

583 PHQ-9 4.40 (NR) 4.50 (NR) 0.19 (NR) NRc ---------- ---------- ---------- ---------- 

Medical Staff 

Li, Weidong64 10/2019 

 

01/2020 

385 PHQ-9 5.17 (NR) 5.77 (NR) 0.60 (NR) NRc ---------- ---------- ---------- ---------- 

Sexual or Gender Minority Individuals 

Bavinton65 NR/2019 

 

04/2020 

 

681 PHQ-9 5.98 (5.93) 6.56 (6.03) 0.58 (NR) 0.10 (-0.01, 0.20) ---------- ---------- ---------- ---------- 

Flentje66 06/2019-

03/2020d 

 

04/2020 

2,288 PHQ-9 7.10 (5.99) 8.31 (6.43) 1.21 (5.1) 0.19 (0.14, 0.25) ---------- ---------- ---------- ---------- 

Women or Females 

Rimfeld44 NR/2018 

 

04-05/2020 

2,578 SMFQ 4.65 (4.20) 4.81 (4.07) 0.16 (4.14) 0.04 (-0.02, 0.09) ---------- ---------- ---------- ---------- 

Magson47 NR/2019 

 

05/2020 

 

126 SMFQ-C 4.77 (5.00) 8.16 (6.46) 3.39 (NR) 0.58 (0.33, 0.83) ---------- ---------- ---------- ---------- 

Saraswathi56 12/2019 

 

139 DASS-21  

Depression 

7.71 (7.57) 7.94 (8.77) 0.23 (NR) 0.03 (-0.21, 0.26) DASS-21  

Depression > 

36.7 (29.1, 45.0) 34.5 (27.1, 42.8) -2.2 (-11.7, 7.4) 
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61

06/2020 

 

9 

Men or Males 

Marmet43 04/2019-

02/2020f 

 

05-06/2020 

 

2,345 MDI 9.07 (7.69) 7.60 (7.79) -1.47 (NR) -0.19 (-0.25, -0.13) ---------- ---------- ---------- ---------- 

Rimfeld44 NR/2018 

 

04-05/2020 

1,116 SMFQ 3.71 (3.70) 3.33 (3.40) -0.38 (3.55) -0.11 (-0.19, -0.02) ---------- ---------- ---------- ---------- 

Magson47 NR/2019 

 

05/2020 

 

122 SMFQ-C 2.81 (3.18) 4.02 (4.76) 1.21 (NR) 0.30 (0.05, 0.55) ---------- ---------- ---------- ---------- 

Saraswathi56 12/2019 

 

06/2020 

 

78 DASS-21 

Depression 

7.28 (8.40) 8.54 (9.17) 1.26 (NR) 0.14 (-0.17, 0.45) DASS-21  

Depression > 

9 

26.9 (18.3, 37.7) 37.2 (27.3, 48.3) 10.3 (-2.9, 22.9) 

BSI-18-Depression = Brief Symptom Inventory - Depression; CES-D= Center for Epidemiologic Studies Depression Scale; DASS-21 Depression = Depression, Anxiety, and Stress Scale – Depression subscale; MDI= Major 

Depression Inventory; MFQ = Mood and Feelings Questionnaire; PHQ-2 = Patient Health Questionnaire-2; PHQ-8 = Patient Health Questionnaire-8; PHQ-9 = Patient Health Questionnaire-9; SMFQ = Short Mood and Feelings 

Questionnaire; ZSDS= Zung Self-rating Depression Scale. 

 

Positive Hedges’ g effect sizes and increases in proportions above a threshold indicate worse mental health in COVID-19 compared to pre-COVID-19. Effects for measures where high scores = positive outcomes were reversed to 

reflect this. bNot enough information reported to calculate. cProvided by authors. dIncluded because it is estimated that over 80% of pre-COVID-19 data would have been collected by December 31, 2019. 
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Figure 1. PRISMA 2009 Flow Diagram: Searches through March 22, 2021 
 
 

 
45,777  Unique titles and abstracts 

 identified and screened for 
 potential eligibility 

526 Full-text articles reviewed 
 for eligibility 

45,251 Titles and abstracts excluded 

394 Articles excluded: 
•  Not original human data or a case study or 

case series (15) 
•  Not a study of a population effected by the 

COVID-19 outbreak (32) 
•  Not a study which reported mental health 

symptom changes over a demarcated 
period (347) 

132 Articles meeting eligibility 
 criteria for main systematic 
review 

91 Studies removed: 
•  Did not assess pre-pandemic symptoms 

(85) 
•  Only assessed symptoms other than 

depression, anxiety, or general mental 
health (2) 

• Pre-COVID-19 outcomes not collected 2018 
or later (3) 

• Outcome measure assessed for last 30 
days in COVID-19 but worst month in last 
year pre-COVID-19 (1) 

41 Articles included in the 
 present study 

5 Duplicate results with an included study 

36 Unique studies with non-
overlapping data from 33 
cohorts included  
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