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ABSTRACT

The COVID-19 pandemic has led to a worsening of mental health among U.S. adults. However, no review to date has synthesized the overall prevalence of population
depressive symptoms in the U.S. over the COVID-19 pandemic. We aimed to document the population prevalence of depressive symptoms and psychological distress
across time since the start of the COVID-19 pandemic, both to identify patterns that emerged in the literature and to assess the data sources, methods, sampling, and
measurement used to examine population mental health during the pandemic. In a systematic review of the peer review literature, we identified 49 articles reporting
88 prevalence points of depressive symptoms and related constructs in nationally representative samples of U.S. adults from March 2020 to June 2021. First, we
found that the average prevalence of poor mental health across studies was 12.9% for severe depression, 26.0% for at least moderate depression, and 36.0% for at
least mild depression. Second, we found that women reported significantly higher prevalence of probable depression than men in 63% of studies that reported
depression levels by gender and that results on statistically significant differences between racial and ethnic groups were mixed. Third, we found that the 49 articles
published were based on 12 studies; the most common sources were the Household Pulse Survey (n = 15, 31%), the AmeriSpeak panel (n = 8, 16%), the Qualtrics
panel (n = 8, 16%), and the Understanding America Study (n = 5, 10%). Prevalence estimates varied based on mental health screening instruments and cutoffs used.
The most commonly used instruments were the Patient Health Questionnaire (PHQ) (n = 36, 73%) and the Kessler (n = 8, 16%) series. While the prevalence of
population depression varied over time depending on the survey instruments, severity, and constructs reported, the overall prevalence of depression remained high
from March 2020 through June 2021 across instruments and severity. Understanding the scope of population mental health can help policymakers and providers
address and prepare to meet the ongoing and future mental health needs of U.S. adults in the post-COVID-19 context and beyond.

1. Introduction

Depression is a leading cause of morbidity and reduced quality of life
globally (Friedrich, 2017). In the U.S., it is estimated that depression
cost an estimated $326 billion annually in healthcare fees, absenteeism
(days of missed work due), and presenteeism (lowered productivity
while at work) in 2018 (Greenberg et al., 2021). Depression is associated
with a range of other negative health outcomes, including diabetes,
cardiac disease, stroke, substance use, and premature mortality (Galea &
Ettman, 2021; Kessler, 2012). Understanding the scope of population
depressive symptoms can help inform decision making and public pri-
orities that aim to reduce the burden of poor population mental health
(Abdalla & Galea, 2021).

Depression is caused by a mix of genetic and environmental factors
(Zajkowska et al., 2021), with economic and social determinants of
health in particular shaping population mental health (Allen et al., 2014;
Compton & Shim, 2015; Shim et al., 2012). The COVID-19 pandemic
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altered social and economic contexts; efforts to mitigate the virus caused
major disruption and dismantled many of the factors that protect mental
health such as social support, economic stability, routines, and access to
resources like food, housing, and income (Shim, 2020). Efforts to
contain the pandemic shifted behaviors: sleep patterns, eating habits,
substance use, and social interaction changed (Czeisler, 2020;
Gonzalez-Monroy et al., 2021). The COVID-19 pandemic also brought
about many stressors, which were themselves associated with poor
mental health (Abdalla et al., 2021). It is therefore not surprising that a
systematic review of studies comparing pre-versus post-pandemic
depression found a significant increase in depression in U.S. adults
(Robinson et al., 2022) at the start of the COVID-19 pandemic.

We do not know the prevalence of elevated depressive symptoms
across studies in U.S. adults over the course of the COVID-19 pandemic.
Reviews have been conducted globally (Salanti et al., 2022) and on
sub-populations, such as healthcare workers (Li et al., 2021; Luo et al.,
2020; Pappa et al., 2020; Sahebi et al., 2021), children and adolescents
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(Jones et al., 2021; Meherali et al., 2021; Panda et al., 2021), and
COVID-19 patients (Deng et al., 2021; Renaud-Charest et al., 2021). Yet,
no review to our knowledge has focused specifically on the prevalence of
elevated symptoms of depression in U.S. adults beyond 2020. Robinson
et al. (2022) conducted a systematic review of global longitudinal
studies collected through July 2020 and reported a significant increase
in the prevalence of depression, during relative to before, COVID-19
(Robinson et al., 2022). However, they reported on changes in depres-
sive symptoms and did not report on the point prevalence of depression
in U.S. adults through 2021. We also do not have a clear sense of
whether prevalence of depression was mitigated over the course of the
COVID-19 pandemic in U.S. adults as has been documented following
other mass events (Goldmann & Galea, 2014) or if it remained elevated.

This paper aims to document the prevalence of depression in the
population of U.S. adults as reported over the first year and five months
of the COVID-19 pandemic in the peer reviewed literature. We aimed to
document the population prevalence of depression across time, to
identify patterns that emerged in the literature by race and gender, and
to assess the methods used to determine population mental health
during the pandemic. Previous work has suggested that tools used to
screen for depression may measure different constructs in sub-
populations (Barnes & Bates, 2017; Patel et al., 2019), so we also
documented the screening tools, severity levels, and depression or
depression related constructs reported. We use the term depression in
this paper to represent probable depression and a range of related out-
comes because the instruments reported in this review reflect screening
tools measuring depressive symptoms, mental distress, and psycholog-
ical distress. Previous studies showing differences in depression by
gender and race/ethnicity groups motivated our goal to assess patterns
in depression across these groups during the pandemic.

In sum, this paper aimed to.

1. Document the prevalence of symptoms of depression in U.S. adults
over the COVID-19 pandemic from 2020 to 2021.

2. Summarize findings from the literature, identify patterns, and report
comparative symptoms of depression prevalences across gender and
race/ethnicity.

3. Document the survey tools used to estimate population level
depression symptoms, documenting the mental health screening in-
struments used, samples, and constructs reported throughout the
pandemic.

2. Methods

We registered this systematic review in PROSPERO
(CRD42021277976) and followed PRISMA guidelines to select included
articles (Page et al., 2021).

3. Eligibility criteria

Articles were included if they were peer-reviewed quantitative arti-
cles, nationally representative of U.S. adults, and written in the English
language. They must have reported a national depression or related
prevalence during the COVID-19 pandemic. Articles were excluded if
they studied a sub-population (for example, U.S. adults who had not
experienced depression before COVID-19) or if they did not use a
probability-based or quota sampling technique to ensure representa-
tiveness of the study sample. We excluded articles that used respondent
driven sampling and convenience or snowball sampling (e.g., Amazon
Mechanical Turk and social media platforms). Articles that only
included a change or average score of depression (without a prevalence
estimate) were excluded.

4. Search strategy

Articles published between January 2019 and May 16, 2022, were
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identified through a systematic search in MEDLINE via PubMed,
Cochrane databases, Embase, and APA PsycInfo (Fig. 1). After dedu-
plication in EndNote, 7516 unique articles were imported into
Abstrackr, a free, online abstract screening tool developed at Brown
University, USA (Wallace, Small, Brodley, Lau, & Trikalinos, 2012). The
full search strategy can be found in Appendix A.

5. Screening

Two screeners (Removed for blind review) reviewed all abstracts.
Following abstract screening, two screeners (Removed for blind review)
read full text articles to determine eligibility. Disagreements between
the two reviewers were resolved by the project lead (Removed for blind
review).

6. Data extraction

Two authors (Removed for blind review) read the full text of all the
articles and used a template for data extraction. Variables that were
recorded from each of the articles were: date of publication, last date of
data collection, data source, sampling technique, sample size, study
design, depression screening tool, depression definition, number of
waves, depression prevalence, and, if included, the findings stratified by
gender and by race. For articles that reported multiple prevalence points
of depression (such as longitudinal studies or serial cross-sectional
studies), we extracted the dates of data collection for each prevalence
point, the sample size that was used to estimate the prevalence of
depression, and the details of the depression screener and severity
measured at each time point.

6.1. Depression and mental distress screening instruments

To capture a comprehensive picture of mental health during the
COVID-19 pandemic, we used a broad definition of depression to include
depressive symptoms, psychological distress, and mental distress. Psy-
chological distress is a separate but related construct that can include
feelings of anxiety, depression, or general stress (Viertio et al., 2021).
Psychological or mental distress is a non-specific form of poor mental
health that can impair functioning. A common scale for measuring
psychological distress, the Kessler-6, includes in the screening instru-
ment an item for frequency of feeling “so depressed that nothing could
cheer you up” (Kessler et al., 2002). In this paper, depressive symptoms
refers to the combination of poor mental health reported by screeners
that measure depressive symptoms, psychological distress, and mental
distress and related mental health constructs described in Supplemental
Table 1 and Appendix B. We included studies that aggregated the
prevalence of depression and anxiety and marked them as such.
Although anxiety and depression are separate constructs, these results
were included to maximize the number of articles included; results are
presented separately in sensitivity analyses. To maximize articles in the
review, we included articles that reported mild, moderate, and severe
forms of depression. We disaggregated results by depression severity
level. Where there was a discrepancy in the year published, we reported
the year in which the article was published online instead of the print
edition.

To document the methods of included articles, we reported the in-
struments used to measure mental health and the cutoff score reported
when possible. We identified the depression or mental distress instru-
ment core used (e.g., the Kessler or the PHQ), the specific version of
instruments (e.g., PHQ-2 v. PHQ-9), and grouped articles accordingly.
Severity of depression was defined as mild, moderate, and severe, using
standard cutoff scores (Kim et al., 2017; Kroenke et al., 2001). We
extracted outcomes measured by reporting the depression terminology
reported by authors in the methods sections of articles (Supplemental
Table 1). Sampling techniques were defined as probability based when
articles reported use of probability-based techniques to recruit sample
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7516 unique abstracts screened
for inclusion
(MEDLINE via PubMed;
Embase; Cochrane databases;
APA PsyclInfo)
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7241 records excluded in

A 4

275 full-text articles assessed
for eligibility

\ 4

49 articles included in full
review

abstract screening as not
relevant

226 full articles excluded:
not nationally
representative (n=105);
does not report
prevalence of depression
(n=54); duplicate (n=26);
does not report U.S.-
specific results (h=21); not
quota or probability-
based sampling (n=16);
not peer-reviewed (n=3);
original article retracted
(n=1)

Fig. 1. PRISMA flow-chart of article selection.

participants and non-probability based when articles used quota-based
sampling techniques.

Because formal diagnosis of depression can only be made by a pro-
vider using DSM criteria, the constructs captured in survey data are
positive screens for depression or related indicators. For example, the
Patient Health Questionnaire (PHQ)-9 is a series of 9 questions used to
screen individuals for depression. Participants are asked to describe how
many days in the last two weeks (all the time, some of the time, none of
the time) that they experienced the following: “Little interest or pleasure
in doing things”; “Feeling down, depressed, or hopeless”; or “Trouble
falling asleep or staying asleep, or sleeping too much” among others
(Kroenke et al., 2001). Responses to the instrument are tallied to a final
score, and the score is used to describe mild, moderate, or severe
probable depression depending on cutoffs used. The PHQ-9, for
example, has been validated against the gold standard of clinical diag-
nosis and has been found to have a sensitivity of 88% and a specificity of
88% relative to provider diagnosis. The PHQ (Kroenke et al., 2001),
DASS (Antony et al., 1998), and CES-D (Radloff, 1977) measure prob-
able depressive symptoms, and the Kessler series measures psychologi-
cal distress. Details on depression or mental distress screening
instruments can be found in Supplemental Table 2 and Appendix B.

7. Data analysis
7.1. Prevalence
The characteristics of included articles are described in Table 1. For

reporting the prevalence of probable depression or mental distress by
prevalence point, we documented moderate cutoffs when possible. If a

study did not report a prevalence for moderate depression or mental
distress, we reported the mild or severe prevalence estimate. If a study
presented multiple categories of severity, we calculated the sum of the
prevalence of “moderate” depression or distress and above across rele-
vant instruments (Kroenke et al., 2001). Details on the process for
calculating prevalence points can be found in Appendix B.

Next, we estimated the average prevalence of depression reported
across all prevalence points by month across mild, moderate, and severe
depression or mental distress reported (Table 2). When a study did not
explicitly define cutoffs by severity level, we used other studies included
in our review to inform our judgment. If a study presented both unad-
justed and adjusted results, we used the unadjusted results.

For estimating the average monthly prevalence of depression, we
calculated the average prevalence of depression with data collection in
that month, by severity level. When data collection spanned multiple
months, we assigned the prevalence point to the month of the last date of
data collection.

7.2. Gender and race/ethnicity comparisons

We reported the relative comparative depression prevalence be-
tween men and women and between racial and ethnic groups when
reported (Table 3). To do this, we identified whether prevalence of
probable depression was significantly higher, lower, or not different
across gender and race/ethnicity groups. We labeled articles as “W > M”
if articles reported that women had a significantly higher prevalence of
depression than men, “M > W if articles reported that men had a higher
prevalence of depression than women, “W = M” if there was no signif-
icant difference, and “mixed findings” if there were significant
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Table 1 Table 3

Characteristics of articles (n = 49) and prevalence points (n = 88) in review. Relative prevalence of depression by gender and race (n = 49).
Characteristic of articles n (%) Relative groups Relation
Study design Female to male W>M W<M W=M Mixed Total
Cross-sectional 29 (59%) populations 17 2 (7%) 8 0 (0%) 27
Serial cross-sectional 15 (30%) (63%) (30%) (55%)
Longitudinal 5 (10%) Black to White B>W B<W B=W Mixed Total
Sampling technique populations 7 (28%) 8 (32%) 8 2(8%) 25
Probability based 37 (76%) (32%) (51%)
Non-probability sampling 12 (24%) Hispanic to White H>W H<W H=wW Mixed Total
Study data source populations 17 4 (15%) 5 0 (0%) 26
Household Pulse Survey 15 (31%) (35%) (19%) (53%)
AmeriSpeak 8 (16%) Asian to White A>W A<W A=W Mixed Total
Qualtrics panel 8 (16%) populations 0 (0%) 10 7 1 (6%) 18
Understanding America Study 5 (10%) (56%) (39%) (37%)
Prolific Academic panel 3 (6%)

Lucid 3 (6%)

American Life Panel 2 (4%)
Survey of Consumers 1 (2%)
National Alcohol Survey 1 (2%)
Ipsos KnowledgePanel 1 (2%)
Dynata panel 1 (2%)
Acumen Health Research Institute 1 (2%)
panel
Depression instrument core
PHQ 36 (73%)
Kessler 8 (16%)
CES-D 2 (4%)
DASS 1 (2%)
Other 2 (4%)
Instrument construct
Depression 41 (84%)
Depression or anxiety + 8 (16%)
Used survey weights
Yes 41 (84%)
No 3 (6%)
Did not state 5 (10%)

Characteristic of prevalence points

First date of data collection March 10, 2020 (Daly, Sutin, & Robinson,

2020)

Last date of data collection June 7, 2021 (Chen, Aruldass, & Cardinal,
2021)

Average sample size by prevalence 310,188

point

Note: HPS: Household Pulse Survey; UAS: Understanding America Survey; ALP:
American Life Panel; NAS: United States National Alcohol Survey; CES-D: Center
for Epidemiologic Studies—Depression Scale; DASS: Depression and Anxiety
Stress Scale Test; PHQ: Patient Health Questionnaire.

Table 2
Average prevalence of depression by month over time by severity.

Month of Characteristics Prevalence of depression (%)
La:ttadate of Total Total Mild Moderate Severe
collection prevalence sample size or or above or
points above above
reported
3/1/2020 4 19,774 29.0 14.5
4/1/2020 13 1,023,590 31.7 24.9 16.8
5/1/2020 20 4,233,189 43.0 25.9 10.3
6/1/2020 10 3,336,599 30.9 28.2 10.8
7/1/2020 8 2,917,003 40.9 22.5 12.5
8/1/2020 3 1,425,249 26.1 24.5 10.2
9/1/2020 4 1,265,615 33.0 29.1 10.6
10/1/2020 4 1,125,850 33.4 13.4
11/1/2020 3 988,982 46.0 13.7
12/1/2020 8 3,797,550 39.10 26.9 13.8
1/1/2021 1 986,692 12.8
2/1/2021 2 987,195 12.4
3/1/2021 3 1,070,935 27.4 11.7
4/1/2021 3 2,678,487 25.1 10.1
5/1/2021 1 986,692 9.5
6/1/2021 1 453,167 20.3
Total 88 27,296,569 36.0 26.0 12.9

Note: Percentages in the total column represent the number of articles that re-
ported on relative comparisons by group over the total articles in the review.
Percentages in the other columns represent number of findings over articles that
reported comparative results. B > W represents when Black populations report
higher prevalence of depression than White populations; B < W represents when
Black populations report lower prevalence of depression than White pop-
ulations; B=W represents when Black populations prevalence at the same rate or
at a level that is not significantly different than White populations; Mixed
findings represent when findings differ across sub-populations or across preva-
lence points reported in papers.

differences reported within sub-groups. For reporting article findings by
race/ethnicity, we described a study as “B > W” if Black populations
reported depression more than White populations, “B < W” if White
populations reported depression more, “B=W" if there was no signifi-
cant difference, and “mixed findings” if there were significant differ-
ences based on subgroups. The same was reported for Hispanic (“H >
W”, “H < W”, “H=W") and Asian (“A > W”, “A < W”, “A = W”) pop-
ulations. Statistically significant differences were based on a <0.05 p-
value or 95% confidence intervals. If an article did not report statistical
significance testing, we reported “N/A”.

7.3. Sensitivity analyses

To measure the variation in prevalence estimates based on article
inclusion criteria, we calculated the average prevalence of depression by
month using estimates that were unweighted and weighted by sample
size (Supplemental Table 4 and Supplemental Fig. 8), full samples v.
samples excluding non-probability-sample-based studies (Supplemental
Table 5 and Supplemental Fig. 5), full samples v. samples excluding
studies that reported presence of depression or anxiety (Supplemental
Table 6 and Supplemental Fig. 6), and full samples v. samples excluding
studies that reported presence of psychological distress (Supplemental
Table 7 and Supplemental Fig. 7). We then graphed all prevalence points
reported with a linear trendline by severity level and using the last day
of data collection reported by each relevant study (Supplemental Fig. 9).

8. Results

Two authors (Removed for blind review) independently screened
7516 unique abstracts in Abstrackr. Abstracts marked for inclusion by
either of the authors were included in full-text review. Two authors
screened 275 articles in full text review. During full text review, 105
were not nationally representative of U.S. adults, 54 did not report a
prevalence of depression, 26 were duplicates, 21 did not report U.S.-
specific results, 16 did not use quota or probability-based sampling, 3
were not peer-reviewed, and one article was retracted. The final sample
included 49 articles. Fig. 1 shows the distribution of articles through the
search process.
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8.1. Article characteristics

We identified 49 articles published in the peer review literature on
the prevalence of depression in U.S. adults during the COVID-19
pandemic using nationally representative data from March 2020
through June 2021. Table 1 illustrates the characteristics of articles
included in the review. Fifty-seven percent (n = 28) of studies used a
cross-sectional design, 33% (n = 16) used a serial-cross sectional design,
and 10% (n = 5) used a longitudinal design. Seventy-six percent (n = 37)
of studies used a probability-based sampling technique to recruit study
participants and the rest used quota sampling techniques. The 49 articles
included in the review used a total of 12 data sources. The most pub-
lished data source was the Household Pulse Survey (n = 15, 31%) fol-
lowed by the NORC AmeriSpeak standing panel (n = 8, 16%) and
Qualtrics panel (n = 8, 16%) and the Understanding America Study (n =
5, 10%). 27,296,569 participant prevalence points were included in the
study, although this number includes people who were surveyed mul-
tiple times.

8.2. Prevalence point characteristics

We identified 88 unique prevalence points reported across the 49
articles in the review. The earliest reported prevalence point was March
10, 2020, and the last reported prevalence point was June 7, 2021, for a
span of 16 months total. Fifty-three percent of the prevalence points (n
= 47) included in this review were collected within the first four months
of the pandemic (Table 2). The average number of days between last day
of data collection and date of article publication was 205 days, with the
shortest number of days being 45 (Czeisler, 2020) and the longest
number of days being 634 (Martinez et al., 2022). Supplemental Fig. 1
shows the distribution of the count of prevalence points collected by
month and the count of articles published by month. The distribution of
prevalence points over time are presented by depression screening core
tool (Supplemental Fig. 2), by detailed depression instrument and
number of items in the instrument (Supplemental Fig. 3), and by study
source (Supplemental Fig. 4).

8.3. Prevalence of depression by month of the pandemic

Table 2 shows the average prevalence of depression in each month of
the pandemic through June 2021 by mild, moderate, and severe
depression. Mild depression was reported in 10 prevalence points,
moderate depression was reported in 53 prevalence points, and severe
depression was reported in 24 prevalence points (Supplemental
Table 3). The total average over the 16 months of reported prevalences
of depression was 36% for mild depression, 26% for moderate depres-
sion, and 12.9% for severe depression.

In sensitivity analyses, we estimated the average prevalence of
depression using weights for sample size (Supplemental Table 4),
removing the studies that used non-probability-based samples (Supple-
mental Table 5), and removing the studies that reported combined
depression or anxiety estimates (Supplemental Table 6) and psycho-
logical distress estimates (Supplemental Table 7). Results were within
1-2% of each other between different scenarios, except for mild
depression, which most studies using depression or anxiety constructs
reported. Supplemental Fig. 9 shows a visualization of the prevalence of
depression across time featuring each prevalence point with visual de-
pictions for severity, screening instrument used, and sample size.

8.4. Relative prevalence of depression by gender and race/ethnicity

Table 3 shows the relative prevalence of depression by gender and
race. Fifty-five percent (n = 27) of studies reported prevalence by
gender. Fifty-one percent (n = 25) of articles in the review showed Black
to White population comparisons, 53% (n = 26) showed Hispanic to
White population comparisons, and 37% (n = 18) showed Asian to
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White population comparisons. Among the studies that reported
depression by gender, women had more depression in 63% of studies (n
= 17); no significant difference by gender was reported in 30% of studies
(n = 8) and 2 studies (7%) found that men had worse depression than
women (details in Supplemental Table 8). Depression prevalence be-
tween White and Black populations was split with 28% of studies (n = 7)
showing more depression among Black relative to White populations,
32% of studies (n = 8) showing less depression among Black relative to
White populations, and 32% (n = 8) showing no difference in the
prevalence of probable depression between Black and White pop-
ulations. Thirty-five percent of studies showed that Hispanic persons
had worse depression than White persons. No studies showed that Asian
persons had worse depression than White persons in this review.

8.5. Methods used to define depression

Articles used different methods to measure population depression,
which led to different severity scores and prevalence estimates across
time. The most used depression instrument was the Patient Health
Questionnaire (PHQ) with 73% of published articles using it (n = 36);
16% of articles used the Kessler screener (n = 8) and 4% of articles (n =
2) used the CES-D. Eighty-four percent of studies reported the construct
of depression alone while 16% of studies (n = 8) reported a combined
construct of depression or anxiety. Supplemental Table 1 shows the
depression terms used by authors. Twenty percent of articles (n = 10)
used the term “depression”, 18% (n = 9) used the term “depressive
symptoms”, and 14% (n = 7) used the term “psychological distress” to
describe the outcomes reported. Supplemental Table 2 illustrates the
total depression instruments and severity scores reported, the total
number of articles in each category, and the total sample size in each
category. The most common instrument and cutoff combination was the
PHQ-2 (with a cutoff of 3 or greater) (n = 20) followed by the Kessler-6
(with a cutoff of 13 or greater). Details on each instrument used, cutoff
scores, and validation studies can be found in Appendix B. The distri-
bution of depression severity by screening instrument used and the
construct measured by each tool can also be found in Appendix B.

9. Discussion

In a systematic review of articles published during the first year and a
half of the COVID-19 pandemic, we identified 49 articles that reported
the prevalence of poor mental health (defined by probable depression or
mental distress) in U.S. adults using nationally representative samples
from March 2020 to June 2021. Among those articles, we identified 88
prevalence points that were reported. These studies showed that
symptoms of depression and non-specific psychological distress
remained high from March 2020 through June 2021: prevalence esti-
mates averaged 36% for mild, 26% for moderate, and 12.9% for severe
depression or psychological distress. Among studies that examined
gender differences, 63% of studies reported that women had signifi-
cantly greater depression or psychological distress than men. Among
studies that examined racial differences, 28%, 35%, and 0% of studies
showed that Black, Hispanic, and Asian populations, respectively, re-
ported more depression or psychological distress than White pop-
ulations. Prevalence estimates varied depending on instruments used,
severity reported, and timing of data collection.

Much of our understanding of population depression during COVID-
19 comes from 12 surveys. Further, focusing on date of collection rather
than date of publication showed that there appeared to be a greater
interest in measuring mental health at the start of the COVID-19
pandemic. Out of the 16 months of the pandemic covered by this re-
view, more than half of the data on depression was collected in the first
four months of the pandemic: between March 2020 and June 2020,
there were 47 prevalence points of depression reported out of the 88
total points included in this review (53%). It is possible that interest in
measuring mental health at the population level decreased over time or
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that there is a lag in publication; alternatively, there could also be higher
standards for papers that contributed new knowledge after the initial
wave of papers about mental health during COVID-19 were published.
Additionally, although our search strategy collected articles published
through May 2022, the most recently collected data that had been
published was collected in June 2021. The lag between data collection
and publication (Supplemental Fig. 1) is not new to the peer review
process, however, it may be more important in times of mass emer-
gencies for researchers and the media to highlight the dates of data
collection, given rapidly evolving situations.

Depression was on the rise in U.S. adults before the COVID-19
pandemic (Weinberger et al., 2018) from 2005 to 2015. However,
even the most recent estimates before COVID-19 suggest pre-pandemic
prevalence levels were less than half of those reported during the
pandemic: in 2019, prior to the COVID-19 pandemic, results from the
CDC indicated that 11.5% of the U.S. adult population reported mild
depressive symptoms, 4.2% reported moderate depressive symptoms,
and 2.8% reported severe depressive symptoms (Villarroel & Terlizzi,
2020). Other nationally representative data, which were collected in
2013 and used the DSM-5 Major Depression Disorder Diagnostic Inter-
view, estimated that 10.4% of U.S. adults experienced MDD in the last
year (Hasin et al., 2018). Concerns have been raised about the extent to
which measurements of mental health pre- and post-pandemic were
assessing valid comparisons; for example, Kessler et al. summarize the
challenges with interpreting estimates in changes of mental health from
before to during the COVID-19 pandemic (Kessler et al., 2022). One goal
of the current study was to highlight the heterogeneity of measurements
used and the heterogeneity of results reported across studies conducted
during the COVID-19 pandemic.

Our findings are within the range of prevalence estimates reported
by reviews of depression globally. In a review of studies conducted in
China, Italy, Turkey, Spain and Iran through May 2020, Luo et al. re-
ported a pooled prevalence of depression of 28%. In a metanalysis of 14
studies on mental health conducted globally, Salari et al. reported a
pooled prevalence of depression of 33.7%, relative to our estimates of
36% for mild depression and 26% for moderate depression or above
(Salari et al., 2020). In a review of studies on mental health in Europe,
Bonati et al. identified 16 studies that reported on depression and clas-
sified findings by mild, moderate, and severe depression (Bonati et al.,
2022). In a review of articles on patients who tested positive for
COVID-19, Deng et al. reported a prevalence of depression of 45% (Deng
et al., 2021). A review of depression among healthcare workers through
April 2020 reported a prevalence of depression of 22.8% (Pappa et al.,
2020). Studies comparing prevalence of depression across countries
have shown that the U.S. has reported some of the highest levels of
depression relative to other countries (Généreux et al., 2020), which
may explain why U.S. pooled prevalences would be slightly higher than
those pooling depression across other countries.

Our findings are also consistent with other systematic reviews
reporting on changes in mental health prevalence before and after
community- and population-level disasters (North & Pfefferbaum,
2013), previous economic recessions (Mucci et al., 2016; Volkos &
Symvoulakis, 2021), and other public health emergencies, including the
H1N1 pandemic and Ebola, SARS, and MERS epidemics (Wang & Wang,
2021). This review adds further evidence that mental health should be
included in public health responses following large-scale traumatic
events.

We document gender and race/ethnicity differences in depression in
the aftermath of COVID-19 that concur with those observed prior to the
COVID-19 pandemic. The association between depression and female
gender was documented widely before COVID-19 across countries and
across the lifecourse (Piccinelli & Wilkinson, 2000; Salk et al., 2017).
Within the U.S., nationally representative depression studies before the
pandemic estimated the prevalence of depression to be almost two times
higher in women than men (Ettman et al., 2020; Results from the 2013
National Survey on Drug Use and Health: Mental Health Findings, n.d.).
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Our findings that 63% of studies in the U.S. showed that women had
higher rates of depression is consistent with other systematic reviews
conducted globally showing that female gender was a risk factor for
depression during COVID-19 (Bonati et al., 2022; Mental Health and
COVID-19: Early Evidence of the Pandemic’s Impact: Scientific Brief, 2022,
p- 19). Bonati et al. noted that female gender was the most common risk
factor for depression in their review of studies conducted in Europe
(Bonati et al., 2022). Comparisons of depression between race/ethnicity
groups were mixed before COVID-19 (Bailey et al., 2019; Thomas Tobin
et al., 2022; Williams, 2018) and remained mixed during COVID-19. It
should be noted that multiple events occurred over the course of the
COVID-19 pandemic and study period that could have contributed to the
worsened mental health of racial and ethnic groups, including the highly
visible deaths of unarmed Black men and women (Curtis et al., 2021)
and other highly publicized shootings. Additionally, among articles that
studied depression disparities across racial groups during the COVID-19
pandemic, there was a lack of comparisons for the Asian-American
population relative to other minority racial groups, suggesting room
for future research and inclusion in nationwide mental health assess-
ments, particularly given increases in Asian-American discrimination
during the COVID-19 pandemic (Chen et al., 2020; Zhou et al., 2021).

Although our study only included articles that reported a prevalence
of depression, the findings from this review were consistent with the
results in articles that reported mean scores of depression instead of a
binary definition. For example, Wanberg et al. reported that depressive
symptoms were higher during the pandemic relative to before the
pandemic using a mean PHQ-8 score (Wanberg et al., 2020). Holman
et al. found that depressive symptoms increased steadily from early
March 2020 to late April 2020 across three waves of data collection in a
large, probability-based nationally representative sample (Holman
et al., 2020). Further, Hearne found that Hispanic persons reported a
significantly higher mean score of depressive symptoms relative to
White persons (Hearne, 2021). However, it is important to note that
these three articles only used data from March and April 2020, illus-
trating that many of the gaps in data we find in our systematic review
remain the same across the literature.

Finally, our third finding that depression prevalences varied
considerably depending on methods deployed adds to a literature that
assesses quality of data collection and that encourages close attention to
mental health metrics being reported—particularly to the general pub-
lic. Even before the COVID-19 pandemic, methodologists explored po-
tential frameworks for evaluating quality surveys and reducing bias in
samples that were not probability based (Baker et al., 2013; Cornesse
et al., 2020) despite evidence that probability based samples remained
the most accurate (Maclnnis et al., 2018). For example, some evalua-
tions have found online samples to be biased particularly for repre-
senting racial and ethnic minorities (Kennedy et al., 2016). In the case of
the COVID-19 pandemic, there was a particularly compelling need for
rapid work that could help institutions understand the scope of popu-
lation mental health. As a result, we found that while the majority of
studies included in the review used probability-based sampling, several
high visibility studies used non-probability-based studies. We conducted
multiple sensitivity analyses and presented findings across severity
levels and across depression instruments in the hopes of showing the
differences in findings depending on the constructs measured and re-
ported by articles. The fact that only 12 studies informed our collective
understanding of national mental health suggests that having ongoing
mental health standing surveys is important for appropriate pre- and
post-event comparisons; investing in infrastructure that allows for
ongoing surveillance of population mental health can be valuable to
researchers and the public alike. Additionally, although many studies
noted that they were nationally representative, not all studies provided
clear details on their sampling methods. The field would benefit if re-
searchers conducting work that is intended to be nationally represen-
tative provided clear details either in their primary manuscripts or
supplemental materials that note efforts in the study design and analysis



C.K. Ettman et al.

stages (e.g., noting the sampling frame for samples, sampling tech-
niques, and weighting strategy) to align samples with national
populations.

Interpretation of the burden of depression in the U.S. adult popula-
tion during COVID-19 should consider the methods, constructs, and
severities reported in articles. It is noteworthy that articles reporting
from the same data source over the same months reported different
prevalences of depression; for example, Cai et al. and Park et al. both
used the Household Pulse Survey to estimate depression in the months of
April and May 2020. Cai et al. reported a prevalence of 35.9% and Park
et al. reported a prevalence of 24.5%; this may be attributed to the fact
that Park et al. measured the prevalence of positive screening for anxiety
or depression (using the PHQ-4), while Cai et al. just assessed major
depressive disorder (PHQ-2). This illustrates the need and sets further
motivation to read closely and understand the severity of depression
measured, instruments used, and the timing of data collection. The
importance of these factors cannot be overstated while drawing con-
clusions from data; although similar data sources may be used during the
same period of time, there are a number of factors that might influence
heterogeneity in results. Accordingly, policymakers, reporters, and
readers in general of articles on depression during the COVID-19
pandemic should make note of the severity of depression being re-
ported, the time when data were collected, and the depression in-
struments used to ascertain poor mental health.

9.1. Limitations

This paper has five main limitations. First, this review does not
provide a formal meta-analysis of prevalence estimates; the studies
included in the review did not consistently report standard errors and,
thus, we were unable to create appropriate estimates of total prevalence
of depression over time. However, we grouped studies that were similar
in severity and instruments to best present and compare relevant esti-
mates. Second, the review did not include studies that reported only a
continuous depression score. There were several nationally representa-
tive studies conducted that did not report binary cutoffs that can inform
general trends in depression. We aimed to focus this analysis on clini-
cally relevant cutoffs that could inform care and public health practice.
We also report findings in this discussion on some of the excluded ar-
ticles that reported means, whose patterns were similar to those re-
ported by the articles included in this review. Third, some studies
collected data across multiple months. To facilitate analyses, we used
the last month of data collection. It is possible that the mental health of
participants could have varied significantly across data collection.
However, the majority of studies reported data collected within the
same calendar month. Fourth, some aggregate point estimates were
calculated manually. Because we were not able to use the survey weights
used in articles, it is possible that these estimates may not represent the
U.S. population as well as they would using weights from the original
data. Our aggregation of findings that were weighted originally miti-
gates this concern. Fifth, this study combined psychological distress and
depression as our main outcome of interest. The literature is unclear on
differences and similarities between psychological distress and depres-
sion with blurring of lines between the two. There are ongoing debates
on the measurement of mental health (Fried et al., 2022; Vanheule &
Devisch, 2014) and the constructs used to measure mental health
problems (Fried, 2022). We aimed to provide disaggregated results by
mental health screeners and by severity levels to show the heterogeneity
of results depending on the measurement instruments used. In sensi-
tivity analyses, we removed the papers that captured psychological
distress; the monthly average score for mild depression remained the
same and the monthly average scores for moderate and severe depres-
sion decreased slightly, from 26% to 25.4% and from 12.9% to 11.8%,
respectively. We also note that common screeners for psychological
distress include as items questions about feeling depressed; in this way,
the current review helps to get closer to understanding the burden of
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poor mental health during the COVID-19 pandemic and the variation in
results depending on study design.

10. Conclusion

The current peer-reviewed literature shows an elevated prevalence
of depression during COVID-19 that was sustained from Spring 2020
through Spring 2021. The instruments that have been used across
studies provided different estimates of population mental health, sug-
gesting heterogeneous estimates of the prevalence of depression and
psychological distress during COVID-19. Understanding the population
level burden of poor mental health is critical for policy makers and
providers to plan and prepare to address the needs of patients. Con-
sumers of research in this area should be aware of different levels of
depression severity, sampling techniques, and mental health constructs
reported by individual studies when reporting on study findings to best
articulate the mental health status and needs of U.S. adults. Having
accurate and ongoing estimates of mental health over time, as well as a
deeper understanding of the methodologies behind them, is important
for tracking population health and should be an expected standard for
population health going forward.
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