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KEY POINTS

� Although thousands of articles have been published over the past 18 months on the
mental health effects of COVID-19, only a few describing US samples were based on
research designs that support valid inferences about changes in prevalence or disparities
in common mental disorders either during the pandemic or before the pandemic or over
the course of the pandemic.

� Reports based on nonprobability general population surveys carried out early in the
pandemic estimated that point prevalence of clinically significant anxiety-depression
increased by relative risk (RR) 5 5.0 to 8.0 during the pandemic compared with before
the pandemic. A more focused analysis of available evidence suggests that the true
change was probably in the range RR 5 1.3 to 1.5, although the increase could have
been greater in persistent anxiety-depression or in some segments of the population.

� Disparities in prevalence of anxiety-depression during the pandemic compared with
before the pandemic appear to have increased among people younger than 60 years of
age, members of racial/ethnic minorities, and people with education levels less than a
4-year college degree.

� Changes in prevalence over the course of the pandemic have occurred (both up and down
at different times), but health disparities have not changed substantially overall based on
sex, age, education, or race/ethnicity.
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AsofAugust 2021,COVID-19 infectionhascausedmore than637,000USdeaths,1 and the
pandemic has caused many more deaths owing to external causes (most notably drug
overdose)2 beyond those projected from previous years. Mitigation measures have
resulted in massive changes in day-to-day life and an unemployment rate early in the
pandemic thatwashigher thananyother timesince theGreatDepression.3Unemployment
remains high even now, 18months after the pandemic began. Evenmore importantly, the
long-term unemployment rate, an indicator of severe financial distress,4,5 is currently more
than double the prepandemic rate.5 In addition, many more people are living on reduced
incomes and are experiencing uncertainties about their financial futures.6 Adding to these
stresses, thepandemicoccurredduringa timeof civic polarization that highlighted inequal-
ities exacerbated by the pandemic,7 leading to wide variation in responses to government
mitigation efforts and consequent variations in pandemic spread.8

In the context of this enormous complexity, we were asked by the editors to review
the literature on evolving changes in prevalence of mental disorders in the US adult gen-
eral population during compared with those measured before the pandemic. Concerns
about such changes have been raised since the beginning of the pandemic9,10 based
partly on evidence from past infectious disease outbreaks11–13 and other natural disas-
ters14 documenting adverse mental health effects of these events owing to exposure to
component stressors, such as job loss,15 death of a loved one,16 social isolation,17 and
multiple accumulated stressors that often occur during major disasters.18
TRENDS IN MENTAL DISORDER PREVALENCE SINCE BEFORE THE COVID-19
PANDEMIC

A search of American Psychological Association PsycINFO, OVID Medline, Embase,
Scopus, and Web of Science for published English language articles on COVID-19 and
mental health in July 2021 found 14,094 articles, including 49 reviews of research on
the pandemic’s effects on general population mental health.19 Most of these reviews
were not quantitative and concluded merely that the pandemic had the potential to in-
creasepsychopathology (eg,Ref.20) and thatcertain segmentsof thepopulationare likely
to be at especially high risk (eg, Refs.21,22). Most of the underlying studies in the reviews
were based on nonprobability samples without established prepandemic baselines.
Accurate trend estimates require before and after comparisons based either on true

trend studies (ie, sampling and field procedures that are the same before and after) or
cohort studies (ie, the same individuals are assessed before and after). Trend studies
are more common. Caution is needed in interpreting their results, though, as the
pandemic might have changed response rates and field survey procedures. In the
case of administrative trend data (eg, emergency department [ED] visits), there may
have been new barriers to health care access during the pandemic. Cohort surveys
are less subject to these biases but suffer from attrition bias. The remainder of this
section reviews trend and cohort studies that attempted to make before and after
comparisons of mental health in the COVID-19 pandemic.

Noncomparable Trend Surveys

Twenge and Joiner23 carried out a national survey of n5 19,330 adults in April 2020 from
an online consumer panel sample that was designed to be representative of the US pop-
ulation on broad geographic and sociodemographic characteristics.24 The same short
self-report screening scale of serious mental illness (SMI)25 used in the US government’s
2018 National Health Interview Survey (NHIS)26 was administered in that online survey.
The investigators estimated that SMI prevalence increased 8-fold in the United States
since the 2018 NHIS. However, the NHIS was a face-to-face household survey carried
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out by the Census Bureau with a response rate of 61%, whereas the online survey was
based on a nonprobability sample with an unknown response rate. That sample, although
balanced to the population on basic geographic-demographic characteristics, might have
been quite different from the population on psychological characteristics.27 Other widely
cited studies that used similar noncomparable trend designs (ie, comparing the preva-
lence of mental illness in prepandemic benchmark government surveys to estimates in
online nonprobability surveys carried out during the pandemic) came to a similar conclu-
sion: that there were massive increases in the prevalence of common mental disorders
(CMD) during the pandemic, with relative risk (RR) ranging from 3.0 to 5.0.23,28–31 These
comparisons all had the same fundamental design flaw as the Twenge and Joiner study.
Although methods exist to improve estimates of population prevalence in such nonprob-
ability surveys,32 particularly when other surveyswith the same instruments andmore sys-
tematic sampling are available, these methods were not used in any of these
noncomparable trend studies.
Several other studies compared prevalence estimates in baseline prepandemic

benchmark government surveys with estimates in the Centers for Disease Control and
Prevention (CDC) Household Pulse Survey (HPS), a major ongoing US government trend
survey initiated in April 2020 to trackmental health, health insurance coverage, and prob-
lems accessing care during the pandemic.33 TheHPS has so far collected self-report sur-
vey data from more than 2.7 million respondents. The HPS includes the 4-item Patient
Health Questionnaire (PHQ-4) screening scale of current anxiety-depression,34 which
was the same scale used in the benchmarkNHIS and in subsamples of another important
national benchmark government survey, the CDC Behavioral Risk Factor Surveillance
Survey (BRFSS).35 The studies that used the HPS as the follow-up survey during the
pandemic and made comparisons with prepandemic estimates based on the 2018 or
2019 NHIS or BRFSS drew similar conclusions to those of the studies that used commer-
cial noncomparable trend surveys: that the prevalence of clinically significant PHQ-4
scores increased during the pandemic with RR of 3.0 to 5.0.23,28,36

However, none of theseHPS trend study reports noted that theHPS, unlike theNHIS or
BRFSS, is one of theCensusBureau’s “Experimental Data Products,”37which theBureau
uses to provide rapid response to time-sensitive questions before more definitive results
can be generated from benchmark surveys. The HPS achieves this rapid response by us-
ing an online self-report questionnaire administered to large samples of people residing in
households across the country recruited via e-mail and text invitations eitherweekly (in the
first 12 HPS waves) or biweekly (in subsequent HPS waves). As in online consumer sur-
veys, the HPS uses weights tomatch sample distributions to Census population distribu-
tions on the cross-classification of age, sex, race/ethnicity, education, and geography (the
50 states, theDistrict of Columbia, and the 15 largestmetropolitan statistical areas). How-
ever, unlike benchmark government surveys like the NHIS, the weekly phase 1 HPS (April
14 toJuly23,2020) hada response rateofonly1.3%to2.9%.The response rate increased
in subsequent HPS phases to 6.3% to 10.3% based on important design changes,
including shifting to a 2-week rather than 1-week field period.38 TheCensusBureau docu-
mentation is clear that these low response ratesmake it hazardous tocompareprevalence
estimates in the HPS with those in earlier benchmark government surveys,39 but this
caution did not deter researchers from making such comparisons and declaring that
COVID-19 had a dramatic effect on US mental health.
COHORT SURVEYS

A living systematic review of high-quality cohort studies is being carried out by a Ca-
nadian research group to assess pandemic effects on population mental health.40
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Study inclusion requires the same participants to be assessed both before and during
the pandemic with either a high follow-up response rate or usage of a statistical
adjustment for follow-up survey nonresponse bias. A first report by this research
group posted in May 2021 based on 33 cohorts41 concluded, in striking contrast to
the results of the noncomparable trend studies described above, that “mental health
in the general population has not worsened compared to pre-COVID-19 levels.”
To begin reconciling the striking inconsistency between this conclusion and the

conclusion of the noncomparable trend surveys, it is important to note that the cohort
studies in the review were international, covered diverse population segments, and var-
ied enormously in size. Focusing only on the large national probability-based samples in
the review shows clearly that pandemic impact differed significantly both within and
across countries and over time. A national UK cohort study in the review, which was
made up of more than 40,000 households studied since 2009,42 found that the preva-
lence (95% confidence interval [CI]) of current clinically significant CMD43 was signifi-
cantly higher in April 2020 than the average across the 19 prepandemic waves
(29.5% [28.0–31.0] vs 20.8% [19.4–22.2]),44 but that current prevalence decreased to
the prepandemic level (20.8% [19.5–22.1]) in a follow-up survey 5 months later.45 In
comparison, a large Norwegian cohort study based on a panel of more than 230,000
people studied since 198442 initiated a new wave of data collection shortly before the
start of the pandemic to assess 30-day prevalence of CMD using the World Health Or-
ganization Composite International Diagnostic Interview.46 That survey was carried out
in random replicates to test the new instrument. The prevalence (95% CI) was signifi-
cantly higher in the first random replicate (15.3% [12.4–18.8]) implemented just before
the pandemic started (January 28 to March 11, 2020), than in the replicate carried out
during the first 3 months of the pandemic (March 12 to May 31; 8.7% [6.8–11.0]). The
prevalence then increased back to the prepandemic level in the next 2 random repli-
cates (June 1 to July 21; 14.2% [11.4–17.5] and August 1 to September 18; 11.9%
[9.0–15.6]).47 These large studies demonstrate clearly that pandemic effects on mental
health varied both by country and by time of assessment during the pandemic.
With those results inmind, it isnoteworthy thatonly3of the33studies in thecohort study

review40 came from the United States. These all involved small population segments: a
convenience sample of n 5 2288 sex- and gender-minority adults and 2 even smaller
(n 5 178–205) samples of students from single universities. Significant increases in
screening scales of current anxiety-depression were found in all 3 studies. Although
each study reported results in terms ofmeans rather than proportionswith clinically signif-
icant disorders, standardized mean differences can be converted into estimates of RR if
we make assumptions about prepandemic prevalence and distributions.48 When we did
this using the assumption that prepandemic anxiety-depression prevalence was in the
plausible range of 5% to 10%, the RR equivalents were 1.3 to 2.8, which are below the
lower end of the 3.0 to 8.0 range estimated in the noncomparable trend surveys.
All 3 US cohort studies in the review were carried out in small population segments,

whereas the trend surveys were based on samples of the general population. We are
aware of only one US cohort study that was carried out in a national general population
sample shortly before and then again during the pandemic. This study was not
included in the systematic review because it did not meet the requirement for a high
follow-up response rate or nonresponse adjustment. Based on the RAND American
Life Panel (ALP),49 this cohort study included an online survey of n 5 2555 adults
ages 201 in February 2019, n 5 2020 of whom also completed a follow-up survey
in May 2020. SMI was assessed using the same screening scale as in the 2018
NHIS.25 However, the 2019 survey used the “worst month” version of that scale, which
asks respondents to think of the 1 month in the past 12 when they had the most
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persistent and severe psychological distress when answering the questions, whereas
the 2020 survey used the past-month version of the scale, which asks respondents to
think of the month before the survey in answering the questions. The recommended
approach is to administer both versions in a single survey,50 with the past-month
version administered first to obtain information that approximates point prevalence
and then only administering the worst month questions to the subset of respondents
who report having a worse month than the current one. The latter estimate is needed in
some jurisdictions for policy planning purposes.
SMI prevalence (95% CI) in these ALP cohort surveys was 10.9% (7.6–14.0) 12-

month prevalence in 2019 and 10.1% (6.9–13.3) 1-month prevalence in 2020.51 Based
on previous surveys that administered both versions of the scale to the same samples
of respondents,50 the ratio of 1-month to 12-month prevalence in high-income coun-
tries is estimated to have a median (interquartile range) of 73.8% (50.4–80.2; Appendix
Table 1). This would put the prepandemic 1-month SMI prevalence estimate in the
ALP sample at 8.0% and RR during the pandemic versus before at approximately
RR 5 1.3. The latter is at the lower end of the RR 5 1.3 to 2.8 range across the 3
true US cohort studies in the systematic review and well below the RR 5 3.0 to 8.0
range in the US noncomparable trend surveys.
Taken together, these results suggest that the noncomparable trend surveys sub-

stantially overestimated the effect of the pandemic on population mental health. A
central reason for this is likely to be selection bias owing to very high nonresponse
in the nonprobability online surveys used to assess mental disorders during the
pandemic. As mentioned earlier, although these nonprobability surveys were
balanced to the population on basic geographic-demographic characteristics, it is
likely that they were different in psychological characteristics from the population in
ways that were not corrected by adjustments for geographic-demographic variables.
To that point, it is noteworthy that the 8.0% best estimate of SMI prevalence in the
prepandemic ALP survey, which had a similar sample design as the other online sur-
veys used in the noncomparable trend comparisons, was more than 2 times the 3.4%
estimate in the 2018 NHIS.23 Although the ALP is described as a “nationally represen-
tative, probability-based panel,”49 it is “representative” only in the sense that weights
were used to make the joint distribution of the weighted sample on basic sociodemo-
graphic and geographic variables comparable to the distribution of the Census pop-
ulation. There is no reason to assume that the mental health of people in the ALP
sample represents the mental health of the US population. The ALP response rate
is likely less than 5%52 compared with the 61% response rate of the 2018 NHIS.
TRUE TREND SURVEYS

True trend studies can provide equally, if not more, accurate information about change
in disorder prevalence than cohort studies but with lower statistical power. Three rele-
vant large-scale US government benchmark trend surveys exist to do this. Two of
them, the NHIS and the BRFSS, were already mentioned. The third is the National
Health and Nutrition Examination Survey (NHANES), a face-to-face household survey
that combines physical examinations with self-reports in a sample of about 5000 re-
spondents per year.53 The 2020 to 2021 NHIS and NHANES are both face-to-face sur-
veys that were disrupted by the pandemic. The BRFSS, in comparison, is a telephone
survey that continued without interruption during the pandemic in monthly replicates
interviewing more than 400,000 respondents each year.35 At the time of writing this
article, the 2020 BRFSS were only recently posted. We are not aware of any reports
that have analyzed BRFSS trends into 2020.
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We are aware of only one other true US national trend survey that has reported rele-
vant data as of now: the annual November Gallup Poll Health and Healthcare survey.
This is a national telephone survey carried out since 2001 in a random digit dial tele-
phone sample with demographic weighting targets comparable to those in online sur-
veys carried out during the pandemic.54 However, unlike the latter, the same design
and field procedures used for many years in the annual Gallup survey were repeated
in its November 2020 survey. One of the survey questions is “How would you describe
your own mental health or emotional well-being at this time? Would you say it is excel-
lent, good, only fair, or poor?” The proportion of respondents who answered “fair” or
“poor” was higher in the 2020 survey than in any year since the survey began 2 de-
cades ago: 23% compared with a median (interquartile range) in previous years of
13% (13–15). RR in 2020 versus 2019 was 1.5.55 Responses to this type of general
excellent-to-poor mental health question are known to be strongly correlated with
prevalence of CMDs (Appendix Table 2). Thus, although the Gallup survey does not
provide direct estimates of depression anxiety, it does indirectly support the finding
in cohort studies of more modest elevations in prevalence.

Administrative Trend Data

Emergency department visits
As noted above, changes in factors other than true prevalence can influence trends in
administrative data, making it important to be cautious in interpreting such data. These
extraneous influences are perhaps not clearer than in trend data on ED visits, which drop-
ped by 42% nationwide in the first 2 months of the COVID-19 pandemic compared with
the same months in 2019,56 increased subsequently up until August 2020 to become
about 15% lower than in the prior year, and then decreased again to become about
25% lower than the prior year in the first months of 2021.57 The disorder-specific patterns
in these ED visit trends are inconsistent with changes in true prevalence.58,59 The trends
more likely occurred because people who would otherwise have come to the ED failed to
do so because of fear of COVID-19 exposure, minimizing nonurgent care, or reduced ac-
cess to care because of loss of insurance in conjunction with job loss.
Based on this complex set of possibilities, some researchers have focused on propor-

tional changes in presenting problems in ED visits rather than absolute changes.57,60

These studies show that even though absolute volume of ED visits formental health prob-
lems decreased since the beginning of the pandemic, the proportional decrease has
been lower than that for many other presenting problems. This finding has sometimes
been interpreted to mean that a higher proportion of mental disorders that would other-
wise be seen at an ED exceed the severity threshold that led people to seek ED treatment
even during the pandemic.60 However, this interpretation is difficult to accept given that
substantial reductions in ED visits occurred for many life-threatening illnesses during the
pandemic, resulting in the proportion of deaths from natural causes occurring at home
increasing substantially since the beginning of the pandemic.61

Another possibility is that alternatives to ED treatment decreased more for mental
disorders than physical disorders during the pandemic.62 A related possibility is that
changes in relative severity of ED presentations within conditions changed during
than before the pandemic in ways that led to differences in overall visits across con-
ditions because of delays in typical help-seeking patterns. For example, the number of
patients presenting at EDs with complicated appendicitis increased significantly dur-
ing the pandemic, whereas the number with uncomplicated appendicitis decreased,
indicating that people with appendicitis were waiting longer before going to the ED
during the pandemic than before.63 We are aware of no attempts to compare changes
in severity of ED mental disorder presentations during versus before the pandemic.
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Although these complexities make it impossible to draw firm conclusions from ED
trend data about changes in true prevalence of mental disorders during the pandemic,
there are 2 exceptions: ED visits for suicide attempts among adolescents and Emer-
gency Medical Services (EMS) activations for drug overdoses both increased in abso-
lute numbers during the pandemic. The most plausible interpretation of these
increases is that they were caused by true increases in prevalence, as the ED would
normally be the first-line treatment for both these presentations. The number of
adolescent (ages 12–17) ED visits for suspected suicide attempts was 22.3% higher
in the summer of 2020 than the summer of 2019 and 39.1% higher in the winter of
2021 than the winter of 2019.64 No comparable absolute increase occurred among
adults. In the case of drug overdoses, although an absolute increase in number of
ED visits reported by the CDC60 appears to have been an artifact of the ED sample
in that study increasing in size over time,62 data from the National Emergency Medical
Services Information System documents a 42.1% increase in EMS activations for
overdose-related cardiac arrests in 2020 compared with 2019.65 This appears to be
another example of delays in help-seeking resulting in a higher proportion of compar-
atively severe cases presenting for care during than before the pandemic. The fact that
this dramatic increase in EMS activations was not reflected in ED visits suggests that
many of the overdoses resulted in death before reaching the ED. As we see in the next
subsection, mortality trend data are consistent with this interpretation.
Mortality

Total number of deaths in the United States increased by 503,976 in 2020 compared
with 2019.66 An estimated 345,323 of these excess deaths were classified by CDC as
directly owing to COVID-19,67 making COVID-19 the third leading cause of death in
2020 behind only heart disease and cancer. However, there were also substantial in-
creases in death from several other leading causes, including cardiometabolic disor-
ders: heart disease (20% of the total excess not owing directly to COVID-19), diabetes
(8%), and stroke (6%).68 These increases presumably occurred because of disrupted
treatments and incorrect classification of some such deaths as due to chronic condi-
tions when they were in fact due to COVID-19.69

Suicide deaths did not increase in 2020. Indeed, the US suicide rate was slightly
lower in 2020 than 2019,68 consistent with evidence from other countries in the early
months of the pandemic.70 However, initial declines in suicides during other infectious
disease outbreaks have sometimes been followed by increases,71 so it might be that
increased suicides will occur as a late consequence of the COVID-19 pandemic. Pre-
liminary evidence for such a scenario has already been reported in Japan.72

Deaths owing to 3 other external causes increased significantly during the
pandemic: homicides, drug overdoses, and unintentional injury deaths.73 The most
recent CDC quarterly provisional mortality data found that there were 30% more ho-
micides in both the second and the third quarters of 2020 compared with the same
quarters in 2019.74 An important factor in this trend is that close to 80% of all US ho-
micides are committed with firearms,75 and firearm sales skyrocketed during the early
part of the pandemic in conjunction with the social and political unrest and violent pro-
tests that surrounded the last year of the Trump presidency.76 A recent report found
that between-state variation in increased firearm purchases during the COVID-19
pandemic was correlated with between-state increases in both fatal and nonfatal
firearm-related interpersonal violence during the early months of the pandemic.77

Importantly, this significant pattern was only for domestic violence (RR 5 1.8–2.6),
not for nondomestic violence (RR 5 0.8–1.0).
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Although the increased RR in firearm-related domestic violence was higher than that
for increased drug overdose deaths (RR5 1.5 in Q2 2020), overdoses accounted for a
much larger absolute number of excess deaths.74 Indeed, the CDC estimated that drug
overdose deaths increased by 22,473 in 2020 compared with 2019 (14% of the total
excess deaths not owing directly to COVID-19),78 which was a worsening of a trend
that began in 2019.79 As a result, the United States saw the highest number of overdose
deaths, 95,230 total in 2020, ever recorded in a single year.78 The pandemic also saw
an increased proportion of overdose deaths owing to synthetic opioids other than
methadone, with the greatest increases observed in the West and among racial/ethnic
minorities and people living in socioeconomically disadvantaged communities.80

Although drug overdoses accounted for most increased unintentional injury deaths
so far during the pandemic, an increase in unintentional firearm deaths also occurred.
We noted above that firearm sales spiked early in the pandemic. It is noteworthy that a
similar spike in firearm purchasing in the aftermath of the Sandy Hook school shooting
was found to be associated with a time-lagged spike in unintentional firearm deaths
that covaried with between-state variation in increased firearm purchasing.81 A similar
increase during the COVID-19 pandemic can be inferred from the observation that the
absolute increase in firearm deaths in the second and third quarters (Q2–Q3) of 2020
increased more than firearm-related homicides.74 Although we are aware of no direct
study of such deaths among adults, unintentional firearm-related injuries increased
among children by RR 5 1.9 during 2020 Q2–Q3 and were especially pronounced
in states with high increases during the pandemic in firearms purchases.82

Surprisingly, road traffic fatalities were another significant contributor to the increase
in unintentional injury deaths during the first year of the pandemic. The National Safety
Council (NSC) estimated that 42,060 people died in motor vehicle crashes in 2020,
which represented an 8% increase compared with 2019. This happened despite the
number of miles driven in 2020 dropping 13% compared with 2019.83 The 2020 in-
crease in rate of traffic deaths was the largest single-year jump documented by the
NSC in the last 96 years. Similar findings were described by the National Highway
Traffic Safety Administration.84

Crisis Line Calls

Numerous mass media stories early in the pandemic reported that suicide and mental
health crisis lines were being overwhelmed with increased calls85 and that increased
crisis line calls from teenagers continued as school closings went into the next fall.86

We are aware of only one large-scale study on this trend. That study examined trends
in calls to the National Suicide Prevention Lifeline (NSCL)87 and found that call volume
increased in 2020 Q2 compared with 2019 Q2 in 28 states by RR 5 1.01 to 1.3 but
decreased in the remaining 22 states.88 No association was found between state-
level COVID-19 infection and change in NSCL call volume. We subsequently exam-
ined associations of the state-level call volume data in this report with (i) state-level
prevalence of anxiety-depression in the 2 years before the beginning of the pandemic
(as assessed in the BRFSS), (ii) increase in state-level anxiety-depression over 2020
Q2 compared with 2018 to 2019 (as assessed in the HPS compared with predicted
values based on the BRFSS), and (iii) increases in the state-level unemployment
rate in 2020 Q2 compared with 2019 Q2. None of these associations was significant
either statistically or substantively (R2 5 �0.020–0.011).
A more focused study of 911 calls for mental health issues in Detroit during the early

months of the pandemic found that call volume declined relative to the samemonths in
the prior 3 years.89 This finding is broadly consistent with 2 surveys carried out in April
2020 and April 2021 by the National Association of Emergency Medical Technicians
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with leaders of EMS agencies throughout the country.90 Of agencies, 61% reported
decreases in call volume in the 2020 and 43% in 2021. In comparison, several reports
showed that 911 calls for domestic violence increased RR5 1.1 to 1.3 during the early
months of the pandemic (reviewed by Refs.91–93). However, more recent evidence
suggests that call volume might have subsequently returned to prepandemic levels.94

SUMMARY OF THE EVIDENCE ON TRENDS IN MENTAL DISORDER PREVALENCE
SINCE BEFORE THE PANDEMIC

Taken together, the above evidence suggests that COVID-19 has so far had a signif-
icant impact on point prevalence of anxiety-depression spectrum disorders and
serious drug use disorders in the US adult population, albeit substantially less than
that posited by early reviews. The point prevalence of anxiety-depression likely
increased by about 30% to 50%, although the impact on more persistent anxiety-
depression was not assessed in any of these studies. It is also noteworthy that data
collected in within-pandemic cohort and trend surveys reviewed later in the article
show that the numerator for these ratios (ie, prevalence within the pandemic) changed
rather substantially over the course of the pandemic. In particular, the during-
pandemic waves in the ALP national cohort survey and the Gallup national trend sur-
vey both occurred at times during the pandemic estimated to have comparatively high
prevalence. Effects in this range RR 5 1.3 to 1.5 are important, but not nearly as high
as the RR 5 3.0 to 8.0 estimates obtained in the noncomparable trend studies that
have been the major focus of media attention.

CHANGES IN MENTAL HEALTH DISPARITIES SINCE BEFORE THE PANDEMIC

Another important question concerns disparities in the effects of the pandemic on pop-
ulation mental health. We know from previous research that the component stressors
caused by the pandemic, including job loss,95 death of a loved one,96 social isolation,97

and a combination ofmultiple such stressors,98 have negative effects onmental health.
Given that exposure to these experiences during the pandemic has been significantly
higher in some already disadvantaged segments of the population99,100 and that the
psychological impact of pandemic-related stressors might have been greater among
already disadvantaged segments of the population,101 we might expect that prepan-
demic health disparities would be magnified by the pandemic.
Research on this possibility can be carried out most directly by making comparisons

within cohorts. The one true cohort study we described above, the RAND ALP, did this
and found that individual-level increases in psychological distress during compared with
before thepandemicweresignificantlymorecommonamongwomenthanmen (odds ratio
[OR]5 1.9), respondents younger than 60 comparedwith those 601 years old (OR5 2.4–
1.7), and Hispanic compared with non-Hispanic white individuals (OR5 1.9).51

Trend data can also be used to make such comparisons, but less powerfully so than
in cohort studies because trend studies require evidence of variation in the associa-
tions of social disadvantage with mental disorder over time (ie, statistical interactions).
However, as only one of the large government benchmark trend surveys with relevant
information has been reported for 2020 (the BRFSS reported these data in August
2021, after this article was completed), data from noncomparable trend surveys are
the only ones available to provide preliminary information, albeit with the recognition
that the differences in sample frames, field procedures, and response rates could
introduce bias into these comparisons.
The noncomparable trend survey reports all presented data on the sociodemo-

graphic correlates of anxiety-depression during the pandemic, but in most cases
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did not comment on the possibility that these associations predated the pandemic.
The few studies that made such comparisons found consistently that anxiety-depres-
sion increased most dramatically among young adults and least among black individ-
uals,23,36 but these were weak comparisons because the surveys carried out during
the pandemic were relatively small.
We carried out a more thorough analysis of such differences by comparing associ-

ations of core sociodemographic variables (age, sex, race-ethnicity, education) with
anxiety-depression in the publicly available 2018 to 2019 BRFSS (n 5 839,366) and
2020 to 2021 CDC HPS (n 5 2,373,044) data sets. The outcome was a dichotomous
measure representing a clinically significant score for anxiety-depression on the
PHQ-4 screening scale (61 on the 0–12 response scale).34 Some preprocessing was
needed before the comparisons could be made, though, as the PHQ-4 was adminis-
tered only to a subsample of BRFSS respondents. We consequently imputed predicted
probabilities of clinically significant PHQ-4 scores to the remainder of the BRFSS sam-
ple based on a logistic regression model estimated in the subsample where the PHQ-4
was administered. Predictors in the model included all the sociodemographic variables
in the substantive analysis reported below plus scores on the screening scales of
mental disorder included in all BRFSS interviews (questions about number of days in
poor mental health and number of days of role impairment owing to poor mental or
physical health). The model had strong cross-validated accuracy in a holdout test sam-
ple (area under the receiver operating characteristic curve [AUC 5 0.90]). The associ-
ations of the sociodemographic variables with predicted scores were also comparable
in cross-validation to those with the observed scores (Appendix Table 3). To make as-
sociations comparable in the 2 surveys, we coarsened the observed PHQ-4 score in
the HPS to generate a predicted score similar to the predicted score in the BRFSS.
That predicted score had a comparable association with the observed dichotomy for
PHQ-4 5 61 as in the BRFSS (AUC 5 .88, Appendix Fig. 1).
As expected, comparisons across the 2 surveys found that estimated prevalence of

PHQ-4 5 61 scores was substantially higher in the HPS (26.4%) than the BRFSS
(10.9%; Table 1). However, the RR among women compared with men was the same
in the 2 surveys (RR 5 1.2), resulting in the HPS:BRFSS interaction with sex being
RRH:B 5 1.0. This suggests that prevalence increased by similar proportions among
women and men. On the other hand, the prevalence of PHQ-45 61 increased substan-
tially more for respondents younger than 60 than those 601 years of age. in the HPS
(29.9%–41.8%) compared with before the pandemic (ie, 2018–2019 BRFSS, resulting
in RRH:B 5 1.6–1.7 for 18–59 compared with 601). Unlike some previous reports sug-
gesting that prevalence increased less among blacks than other individuals, we found
that proportional prevalence was slightly higher among non-Hispanic black individuals
than non-Hispanic white individuals in HPS than BRFSS (RRH:B 5 1.2) and much higher
among Hispanic individuals (RRH:B 5 1.8) and other races (RRH:B 5 1.8) than non-
Hispanic white individuals. Finally, we found that individuals with lower education levels
had higher PHQ-4 scores both before and during the pandemic, but that these differ-
ences becamemore pronounced during the pandemic, resulting in RRH:B being relatively
comparable across the 3 lower levels of education relative to the highest level (1.5–1.7).
CHANGES IN MENTAL DISORDER PREVALENCE OVER THE COURSE OF THE
PANDEMIC

Although the HPS is by far the largest trend survey carried out during the pandemic,
several nongovernment multiwave trend surveys were initiated shortly after the onset
of the pandemic to track the prevalence and correlates of diverse policy-related issues



Table 1
Change in the univariate and multivariate associations of sociodemographic variables with clinically significant anxiety-depression (PHQ-4 5 6D) between
the 2018-2019 CDC Behavioral Risk Factors Surveillance Survey (n 5 839,366) and April 2020 to July 2021 CDC Household Pulse Survey (n 5 2,373,044)a

Behavioral Risk Factors Surveillance Survey
(BRFSS) Household Pulse Survey (HPS) HPS: BRFSS

Prevalence Univariate Multivariate Prevalence Univariate Multivariate Univariate Multivariate

% (SE) RR (95% CI) RR (95% CI) % (SE) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Sex

Female 12.0 (0.1) 1.2b (1.2–1.3) 1.3b (1.3–1.3) 28.8 (0.0) 1.2b (1.2–1.2) 1.3b (1.3–1.3) 1.0b (0.9–1.0) 1.0 (1.0–1.0)

Male 9.8 (0.1) 1.0 1.0 24.2 (0.0) 1.0 1.0 1.0 1.0

c2
1 229.7b 387.2b 310.3b 748.2b 3.9b 0.5

Age

18–29 14.4 (0.1) 1.8b (1.8–1.9) 2.0b (1.9–2.0) 41.8 (0.1) 3.1b (3.0–3.2) 2.9b (2.8–3.0) 1.7b (1.6–1.8) 1.5b (1.4–1.6)

30–44 11.2 (0.1) 1.4b (1.4–1.5) 1.7b (1.6–1.7) 29.9 (0.1) 2.2b (2.1–2.3) 2.3b (2.2–2.4) 1.6b (1.5–1.6) 1.4b (1.3–1.5)

45–59 11.5 (0.1) 1.5b (1.4–1.5) 1.6b (1.5–1.6) 31.4 (0.1) 2.3b (2.3–2.4) 2.3b (2.2–2.4) 1.6b (1.5–1.7) 1.5b (1.4–1.5)

601 7.9 (0.0) 1.0 1.0 13.5 (0.0) 1.0 1.0 1.0

c2
3 1029.0b 1345.9b 4231.6b 4135.6b 507.3b 311.0b

Education

Less than high school 19.5 (0.2) 4.2b (4.0–4.3) 5.0b (4.8–5.2) 59.5 (0.2) 6.8b (6.6–7.0) 6.5b (6.3–6.7) 1.6b (1.5–1.7) 1.3b (1.2–1.4)

High school graduate 13.4 (0.1) 2.9b (2.8–3.0) 2.9b (2.8–3.0) 37.3 (0.1) 4.3b (4.2–4.4) 4.4b (4.3–4.5) 1.5b (1.4–1.6) 1.5b (1.5–1.6)

Some college 10.7 (0.1) 2.3b (2.2–2.4) 2.3b (2.2–2.3) 34.2 (0.1) 3.9b (3.8–4.0) 3.8b (3.8–3.9) 1.7b (1.6–1.8) 1.7b (1.6–1.8)

College graduate/more 4.7 (0.0) 1.0 1.0 8.8 (0.0) 1.0 1.0 1.0

c2
3 4706.8b 5395.0b 22,755.0b 21,496.2b 625.1b 623.3b

Race

Non-Hispanic black 15.8 (0.1) 1.5b (1.4–1.5) 1.2b (1.2–1.3) 39.9 (0.1) 1.8b (1.8–1.9) 1.3b (1.3–1.3) 1.2b (1.2–1.3) 1.1b (1.0–1.1)

Hispanic 9.5 (0.1) 0.9b (0.8–0.9) 0.6b (0.5–0.6) 34.1 (0.1) 1.6b (1.5–1.6) 1.0 (1.0–1.0) 1.8b (1.7–1.9) 1.7b (1.6–1.8)

Other race 8.9 (0.1) 0.8b (0.8–0.9) 0.8b (0.7–0.8) 32.5 (0.1) 1.5b (1.4–1.6) 1.3b (1.2–1.3) 1.8b (1.7–1.9) 1.6b (1.5–1.7)

(continued on next page)
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Table 1
(continued )

Behavioral Risk Factors Surveillance Survey
(BRFSS) Household Pulse Survey (HPS) HPS: BRFSS

Prevalence Univariate Multivariate Prevalence Univariate Multivariate Univariate Multivariate

% (SE) RR (95% CI) RR (95% CI) % (SE) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Non-Hispanic white 10.7 (0.0) 1.0 1.0 21.7 (0.0) 1.0 1.0 1.0

c2
3 578.7b 744.0b 2838.6b 533.1b 722.6b 517.1b

Total 10.9 (0.0) 26.4 (0.0)

a Estimated using robust Poisson regression models.102 The dependent variable was a random 0/1 draw from a Bernoulli distribution with a fixed random seed
from a separate predicted probability assigned to each respondent from an imputed predicted probability generated by a separate internally cross-validated lo-
gistic regression in each sample. These models are described in Appendix Tables 3 (BRFSS) and 4 (HPS). The imputation was necessary in BRFSS because the PHQ-4
was administered only in 3 stated in 2018, although, as detailed in Appendix Table 3, other measures assessed in the entre sample were strongly associated with
PHQ 4 5 61 (AUC 5 .90). The imputation was not necessary in HPS because the PHQ-4 was administered in the entire sample. However, for purposes of making a
fair comparison of predictors with the outcome across the 2 surveys, we coarsened the PHQ score (Appendix Table 4) to make the association between true scores
and predicted probabilities comparable across surveys. In addition, a propensity score 1/p weight was imposed on the HPS data to adjust for the fact that the 12%
of respondents missing the PHQ-4 questions were not random with respect to sociodemographic characteristics, geography, or time. Logistic regression with the
same predictors as in the substantive model as well as dummy variables for state and survey wave was used to estimate predicted probability of answering the
PHQ-4 questions for purposes of generating the 1/p weight.
b Significant at the 0.05 level.
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(eg, Refs.103–106). The 2 largest and with themost waves among these are as follows: (i)
The COVID States Project (CSP), a series of Internet trend surveys carried out roughly
monthly in samples mostly of n 5 20,000 to 25,000 respondents from nonprobability
consumer panels107; and (ii) The University of Southern California Understanding
America Study (UAS) Panel, a panel of approximately n 5 9500 people assembled
by the USC Center for Economic and Social Research beginning in 2014 to carry
out diverse surveys on a wide range of topics,108 but carrying out an ongoing tracking
survey on COVID-related topics beginning at the very onset of the pandemic. Each
UAS panel member was invited to respond on one assigned day every 2 weeks begin-
ning in early March 2020, with the rotation changing to 1 day every month since mid-
March 2021.109 This design allows for aggregation of trend data over weekly,
biweekly, or other designated time intervals and allows analysis of cohort (ie, within-
person) changes.
The HPS, CSP, and UAS all use either the PHQ-4, which includes separate 2-item

subscales of anxiety (Generalized Anxiety Disorder (GAD)-2) and depression (PHQ-
2), or, in the case of the CSP, the full PHQ-9 depression scale in addition to the
GAD-2, to track anxiety-depression during the pandemic. We aggregated prevalence
estimates by month within surveys using standard thresholds of clinically significant
anxiety (GAD-2 5 31) and depression (PHQ-2 5 31 or PHQ-9 5 101) and plotted
trends (Fig. 1). These trends are quite different across surveys, with Pearson correla-
tions of month-by-month variation in the range r5 0.39 (UAS anxiety and CSP depres-
sion) to r 5 �0.13 (UAS depression and CPS anxiety; Table 2). Overall, correlations
(mean [range]) are highest between HPS and CSP (r 5 0.26 [0.15–0.38]) and lower be-
tween these surveys andUAS (r5 0.08 [�0.13–0.39]). It is noteworthy in this regard that
HPS and CSP are both trend surveys in which only a subset of respondents participate
in more than one wave, whereas the UAS is a rolling panel trend survey in which the
n 5 9500 UAS panel members were surveyed many times both before and since the
onset of the pandemic. This repeated surveying might have led to panel fatigue, which
could account for why prevalence estimates are substantially lower in UAS than the
other 2 surveys even though all 3 surveys were weighted to be nationally representative
on the cross-classification of demographic-geographic variables.110

Severalotherpatterns in the trend figurearenoteworthy.First, theUASpanelwasalready
active before the pandemic, allowing the first COVID-19 survey to be fieldedmore quickly,
1month after theUnited States declaredCOVID-19 a public health emergency111 than the
HPS and CSP surveys. This allowed UAS to pick up an acute upswing in both anxiety-
depression associated with the statewide stay-at-home orders that began in late March
(eg,California,19March2020;NewYorkand Illinois,20March2020;NewJersey,21March
2020; Ohio, 22March 2020; andmany other states. 23March 2020). However, UAS prev-
alence estimates dropped precipitously after the April spike and showed only attenuated
evidence of subsequent spikes that were picked up in the other surveys.
HPS, in comparison, picked upa 1-month spike in prevalence in July 2020, themonth

the United States surpassed 3 million COVID-19 cases. CSP did not field a wave that
month. An increase in prevalence between August 2020 and November 2020 (the first
time100,000COVID-19 caseswere reported in a single day112)was thendetectedbyall
3 surveys,with the increase continuing inDecember for depression inHPS (CSPdid not
have aDecember 2020wave), although this trendwasweakandonly for anxiety inUAS.
The time between August and November coincided with themost dramatic increase to
date in COVID-19 deaths, with a peak at the end of December (4169 COVID-19 deaths,
January 13, 2021).113 Anxiety-depression prevalence declined after that time period in
conjunction with a precipitous decline in COVID-19 cases through mid-June (8463
cases, June 14, 2021 compared with a high of 292,713 cases, January 6, 2021) and
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First full month of state-wide stay-at-home 
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billion for scale-up of 

vaccine delivery
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(51.7%) of all COVID-
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Fig. 1. Comparing trends in anxiety and depression during the pandemic across studies: HPS,
CSP, UAS. aThere were 2,745,185 observations in the HPS from April 2020 to July 2021. In this
figure, the authors excluded any observations that were missing values for questions on
anxiety or depression from the PHQ-4 for a total sample size of 2,373,044 observations. In
instances when multiple waves of the survey were carried out in a single month, equal
weight was given to the surveys as a function of number of days in the month covered
rather than comparative sample size. In instances when a single wave was carried out across
2 months, the overall prevalence in that wave to both months was attributed based on num-
ber of days covered. For example, if a single wave was carried out in the last 5 days of
1 month and the first 2 days of the next month, the prevalence in the survey was counted
as applying to 5 days in the first month and 2 days in the second month. If one additional
wave was carried out over in the first month for a total of 14 days, for example, the prev-
alence in the overlapping wave would contribute 5/19 to the estimated prevalence in the
month (and the first wave would contribute 14/19 to the estimated prevalence). bThere
were 173,823 observations in the UAS. In this figure, the authors excluded 3261 observations
that were missing values for questions on anxiety or depression from the PHQ-4 or who had
an incomplete survey date for a total sample size of 170,562 observations. It is noteworthy in
this regard that HPS and CSP are both trend surveys in which only a tiny proportion of re-
spondents participate in more than one wave, whereas the UAS is a rolling panel trend sur-
vey in which the n 5 9500 UAS panel members are surveyed repeatedly over time. This
might have led to panel fatigue, which could account for why prevalence estimates are sub-
stantially lower in UAS than the other 2 surveys even though all 3 surveys were weighted to
be nationally representative on the cross-classification of demographic-geographic
characteristics.

Kessler et al14
COVID-19 deaths through early July (140 deaths, July 11, 2021). A slight upswing in
HPS anxiety-depression and UAS depression occurred near the end of the time series,
which coincided with the emergence of the Delta variant114 and subsequent increases
in cases and deaths. The last CSPwavewas in April but showed an upswing in anxiety-
depression prevalence before the other surveys.

CHANGES IN MENTAL HEALTH DISPARITIES OVER THE COURSE OF THE PANDEMIC

The bulk of research on mental health disparities during the pandemic has focused on
comparative cross-sectional analyses. These show clearly that socially



Table 2
Pearson correlations between monthly trends in clinically significant anxiety-depression
prevalence across major within-pandemic tracking surveys betweenMarch 2020 and July 2021

HPS UAS CSP

Anx Dep Anx Dep Anx Dep

Household Pulse Survey (HPS)

Anxiety (Anx) 1.0

Anxiety (Anx) and Depression (Dep)
should be slightly indented under
Household Pulse Survey (HPS)

Depression (Dep) 1.0a 1.0

Understanding America Survey (UAS)

Anxiety (Anx) 0.0 �0.1 1.0

Anxiety (Anx) and Depression (Dep)
should be slightly indented
under Understanding America Survey (UAS)

Depression (Dep) 0.2 0.1 0.8a 1.0

COVID States Project (CSP)

Anxiety (Anx) 0.4 0.3 0.2 �0.1 1.0

Anxiety (Anx) and Depression (Dep)
should be slightly indented under
COVID States Project (CSP)

Depression (Dep) 0.2 0.2 0.4 0.0 0.9a 1.0

a Significant at the 0.05 level, 2-sided test based on a sample of between 6 and 16mo. See Fig. 1 for
the number of common monthly data points for each pair of surveys.
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disadvantaged segments of the population are at increased risk of exposure to
pandemic-related stressors, including personal infection, death of a loved one, and
financial loss.99,100,115,116 These analyses also document significant over-time associ-
ations between aggregate changes in pandemic-related stressors and changes in
anxiety-depression.117–122 We are not aware of studies investigating the possibility
that the associations of individual-level exposure to pandemic-related stressors with
subsequent onset-worsening of anxiety-depression are different among disadvan-
taged than other segments of the population. The latter studies would require the
use of cohort data, as it would be necessary to control for baseline anxiety-depression
owing to the existence of reciprocal relationships between prior mental disorders and
some types of stressor exposure.123,124 Nonetheless, the existing evidence on
stressor exposure is sufficient to think that mental health disparities might have
increased over the course of the pandemic.
We are not aware of any attempt to determine whether systematic changes have

occurred in these disparities over the course of the pandemic. We expanded our
earlier analysis of sociodemographic correlates in the HPS to do this. We began by
disaggregating the HPS data over 6 time periods within the pandemic, indicating cor-
responding to changes in anxiety-depression prevalence. We then estimated the
same model as in Table 1 separately within each of these time periods and compared
results. To facilitate these comparisons, the RR estimates were centered within each
of the 6 time periods so that they multiplied to 1.0 across categories of each predictor.
Women had an elevated risk of clinically significant PHQ-4 scores compared with

men over the full HPS series (29.6% vs 23.5%, c2
15 650.8, P<.001) with an unadjusted
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RR of 1.3 that varied only modestly) across the time periods defined here and were not
changed meaningfully by multivariate controls for other sociodemographics (Table 3).
A similar consistency over time can be seen in the association between age and PHQ-4
scores. The univariate association is significant in the total sample (c2

3 5 3582.5,
P<.001) based on a monotonically decreasing prevalence with age from a high of
38.7% among respondents ages 18 to 29 to a low of 17.6% among those 601 years
and intermediate prevalence among those ages 30 to 44 years (30.8%) and 45 to
59 years (27.0%). Centered RR among the youngest respondents varies monotonically
but modestly with time in the range RR 5 1.3 to 1.6. Similarly small but nonmonotonic
changes in centered RR can be seen in the other age groups.
An even stronger consistency over time can be seen in the association between ed-

ucation and PHQ-4 scores. The total sample association is significant (c2
3 5 1900.8,

P<.001) based on a monotonically decreasing prevalence from 34.2% at the lowest
level (less than high school) to a low of 22.2% at the highest level (college graduate)
and intermediate prevalence of 28.3% to 29.7% in the 2 middle categories (high
school graduate, some college). In the adjusted model, centered RR was 1.2 to 1.3
among those with lowest education, RR 5 0.7 to 0.8 among those with highest edu-
cation, and RR 5 1.0 to 1.1 among those with intermediate education. A significant
association of race ethnicity with PHQ-4 scores, finally, was found in the total sample
(c2

3 5 331.3, P<.001), with highest prevalence among Hispanic individuals (30.3%),
lowest among non-Hispanic white individuals (24.8%), and intermediate among
non-Hispanic black individuals (29.3%) and other races (28.8%). However, this asso-
ciation decreased dramatically in magnitude in the multivariate model that adjusted for
age, sex, and education model (c2

3 5 11.6, P 5 .009) resulting in the centered RR
becoming nonsignificantly different from the total sample average in only 1 of the 6 in-
tervals each among Hispanic individuals (RR5 0.95) and other races (RR5 1.1), none
of the 6 among non-Hispanic black individuals, and 2 of the 6 among non-Hispanic
white individuals (RR 5 0.95–0.97).
Taken as a whole, these results suggest that mental health disparities based on sex,

age, education, and race ethnicity have not changed substantially as of this stage in the
pandemic despite the clear evidence that disadvantaged segments of society have
been more highly exposed than others to pandemic-related stressors. Whether this
is due to a greater resilience among disadvantaged segments of the population is un-
clear from the simple analyses reported here. More nuanced analysis would be needed
to investigate this issue directly by estimating interactions between individual-level
exposure to pandemic-related stressors and disadvantaged social status to predict
subsequent onset of worsening of anxiety-depression. This kind of analysis is beyond
the scope of the current review but could be carried out in the UAS cohort, although the
much lower estimated prevalence of anxiety-depression in the UAS than the other 2
major tracking surveys might undercut the persuasiveness of the results.
Another possibility is that the associations of disadvantaged social status with anx-

iety-depression are more complex than in the simple additive model considered here.
For example, there might be important interactions among the indicators of disadvan-
tage, or there might be important geographic variation in these associations. Consis-
tent with the latter, a study carried out in the early months of the pandemic with HPS
data showed that the associations of COVID-19-related financial stressors with anxi-
ety-depression were dampened in states with supportive policies for dealing with
reduced income (Medicaid, unemployment insurance, restrictions on landlord and util-
ity company responses to nonpayment).125 Based on this result, it is plausible to think
that more disaggregated analyses might show evidence of significant time-space vari-
ation in health disparities throughout the pandemic.



Table 3
Variation in the multivariate associations of sociodemographic variables with clinically significant anxiety-depression (PHQ-45 6D) across weeks of the CDC
Household Pulse Survey, April 2020 to July 2021 (n 5 2,373,044)b,c

April–June 2020 (n 5 650,000) Late June–July 2020 (n 5 336,084) August–October 2020 (n 5 426,584)

Prevalence Prevalence Prevalence

% (SE) RR (95% CI) % (SE) RR (95% CI) % (SE) RR (95% CI)

Sex

Female 28.7 (0.1) 1.1a (1.1–1.2) 31.8 (0.1) 1.1a (1.1–1.1) 29.3 (0.1) 1.1a (1.1–1.2)

Male 22.3 (0.1) 0.9a (0.9–0.9) 26.5 (0.1) 0.9a (0.9–0.9) 22.6 (0.1) 0.9a (0.9–0.9)

c2
1 244.5a 101.9a 441.6a

Age

18–29 36.5 (0.2) 1.4a (1.3–1.4) 40.5 (0.3) 1.3a (1.3–1.4) 37.8 (0.3) 1.4a (1.3–1.4)

30–44 28.7 (0.1) 1.1a (1.1–1.2) 34.5 (0.1) 1.2a (1.1–1.2) 31.4 (0.1) 1.2a (1.1–1.2)

45–59 26.2 (0.1) 1.0 (1.0–1.0) 30.0 (0.1) 1.0 (1.0–1.0) 26.2 (0.1) 1.0a (0.9–1.0)

601 16.3 (0.1) 0.6a (0.6–0.7) 19.3 (0.1) 0.6a (0.6–0.7) 18.3 (0.1) 0.7a (0.6–0.7)

c2
3 806.4a 633.7a 1276.5a

Education

Less than high school 31.9 (0.4) 1.2a (1.1–1.2) 37.7 (0.6) 1.2a (1.1–1.3) 32.6 (0.5) 1.2a (1.1–1.3)

High school graduate 27.8 (0.2) 1.1a (1.0–1.1) 30.3 (0.2) 1.0 (1.0–1.1) 26.3 (0.2) 1.0 (0.9–1.0)

Some college 27.9 (0.1) 1.0 (1.0–1.1) 32.6 (0.2) 1.0a (1.0–1.1) 29.7 (0.1) 1.0a (1.0–1.1)

College graduate/more 20.9 (0.1) 0.8a (0.8–0.8) 24.6 (0.1) 0.8a (0.8–0.8) 23.0 (0.1) 0.8a (0.8–0.8)

c2
3 457.8a 328.5a 627.2a

Race

Non-Hispanic black 29.2 (0.2) 1.0 (1.0–1.1) 30.3 (0.3) 0.9 (0.9–1.0) 27.0 (0.3) 1.0 (0.9–1.0)

Hispanic 29.0 (0.2) 1.0 (1.0–1.0) 32.3 (0.3) 0.9a (0.9–1.0) 30.3 (0.2) 1.0 (1.0–1.1)

Other race 26.9 (0.2) 1.0 (1.0–1.1) 34.5 (0.3) 1.1a (1.1–1.2) 27.0 (0.2) 1.0 (0.9–1.0)

Non-Hispanic white 23.6 (0.1) 1.0a (0.9–1.0) 27.2 (0.1) 1.0 (1.0–1.0) 24.9 (0.1) 1.0 (1.0–1.0)

(continued on next page)
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Table 3
(continued )

April–June 2020 (n 5 650,000) Late June–July 2020 (n 5 336,084) August–October 2020 (n 5 426,584)

Prevalence Prevalence Prevalence

% (SE) RR (95% CI) % (SE) RR (95% CI) % (SE) RR (95% CI)

c2
3 5.7 17.5a 3.2

Total 25.4 (0.0) 29.0 (0.1) 26.0 (0.1)

November–February 2021
(n 5 354,843) February–March 2021 (n 5 257,066) April–July 2021 (n 5 348,467)

Prevalence Prevalence Prevalence

% (SE) RR (95% CI) % (SE) RR (95% CI) % (SE) RR (95% CI)

Sex

Female 33.9 (0.1) 1.1a (1.1–1.2) 30.0 (0.1) 1.1a (1.1–1.1) 23.9 (0.1) 1.1a (1.1–1.2)

Male 26.5 (0.1) 0.9a (0.9–0.9) 24.2 (0.1) 0.9a (0.9–0.9) 18.9 (0.1) 0.9a (0.9–0.9)

c2
1 328.8a 202.5a 230.7a

Age

18–29 44.7 (0.3) 1.4a (1.3–1.4) 41.4 (0.4) 1.4a (1.4–1.5) 36.2 (0.3) 1.6a (1.5–1.6)

30–44 35.7 (0.1) 1.1a (1.1–1.2) 31.8 (0.2) 1.1a (1.1–1.2) 26.2 (0.1) 1.2a (1.1–1.2)

45–59 30.6 (0.1) 1.0a (0.9–1.0) 26.3 (0.2) 0.9a (0.9–1.0) 21.3 (0.1) 0.9a (0.9–1.0)

601 21.4 (0.1) 0.7a (0.6–0.7) 18.4 (0.1) 0.6a (0.6–0.7) 13.0 (0.1) 0.6a (0.5–0.6)

c2
3 993.5a 1010.5a 1377.0a

Education

Less than high school 40.1 (0.6) 1.2a (1.1–1.3) 35.3 (0.7) 1.2a (1.1–1.3) 29.9 (0.6) 1.3a (1.2–1.3)

High school graduate 32.0 (0.2) 1.0 (1.0–1.0) 28.5 (0.3) 1.0 (1.0–1.0) 23.5 (0.2) 1.0a (1.0–1.1)

Some college 33.9 (0.2) 1.0a (1.0–1.0) 31.4 (0.2) 1.0a (1.0–1.1) 25.3 (0.2) 1.1a (1.0–1.1)

College graduate/more 26.0 (0.1) 0.8a (0.8–0.8) 22.9 (0.1) 0.8a (0.8–0.8) 16.9 (0.1) 0.7a (0.7–0.7)

c2
3 765.5a 586.2a 1055.2a
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Race

Non-Hispanic black 34.4 (0.3) 1.1 (1.0–1.1) 30.3 (0.3) 1.0 (1.0–1.1) 24.0 (0.3) 1.0 (0.9–1.1)

Hispanic 34.6 (0.3) 1.0 (0.9–1.0) 30.6 (0.3) 1.0 (0.9–1.0) 26.5 (0.2) 1.0 (1.0–1.1)

Other race 31.3 (0.3) 1.0 (0.9–1.0) 29.2 (0.3) 1.0 (1.0–1.1) 23.7 (0.2) 1.0 (1.0–1.1)

Non-Hispanic white 28.7 (0.1) 1.0 (0.9–1.0) 25.7 (0.1) 1.0 (1.0–1.0) 19.7 (0.1) 0.9a (0.9–1.0)

c2
3 4.5 4.8 11.7a

Total 30.3 (0.1) 27.1 (0.1) 21.4 (0.1)

a Significant at the 0.05 level.
b Estimated in multivariate robust Poisson regression models102 with dummy variable controls for the separate waves within the time intervals. The time intervals
were as follows: (1) 8 waves between April 23 and June 23, 2020; (2) 4 waves between June 25 and July 21; (3) 5 waves between August 19 and October 26; (4) 5
waves between October 28 and February 1,2021; (5) 4 waves between February 3 and March 29; (6) 6 waves between April 14 and July 5,2021. Time intervals were
selected by inspection of consistency and changes in prevalence across waves.
c Controlled by weeks 1.0 within variables within time period.
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Finally, it is important to recognize that we examined RR rather than absolute-risk
difference. This means that prevalence of clinically significant anxiety-depression
across the segments of the population considered here has not changed proportion-
ally over the pandemic, but absolute differences would increase as overall prevalence
increased if overall prevalence increased during the pandemic. The same observation
was made by Swaziek and Wozniak122 in an analysis comparing early waves of the
HPS data with the BRFSS data.

PREDICTING FUTURE CHANGES IN MENTAL DISORDER PREVALENCE AND
DISPARITIES

If anything about the data reviewed here is clear, it is that the impact of COVID-19 on
mental disorders is challenging to document. This is even truer for forecasting future
effects of the pandemic on population mental health. There are some promising signs
in the expansion of tele-mental health care to reach hard-to-reach people in need of
care and the increased use of scalable interventions to address the rising demand
for treatment of emotional problems during the pandemic. However, there are also
enormous uncertainties. We noted in the previous section that the effects of some
pandemic-related stressors have so far been buffered by government policies, but un-
certainties exist about the long-term sustainability of these policies.126 Indeed, the Su-
preme Court recently ended the Biden administration’s eviction moratorium in the
same week that the government announced the US inflation rate hit a 30-year high.127

In addition, uncertainties exist about the duration of the pandemic, with its ever-
increasing number of variants, the long-term prognosis of the 10% to 30% of
COVID-19 survivors128 who experience the post-COVID-19 syndrome now referred
to as PASC (postacute sequelae of COVID),129 and the extent to which COVID-19
infection will have long-term neuropsychiatric effects.130 We know from research on
prior infectious disease outbreaks and other natural disasters that prolongation of
the physical threat phase,131 as is occurring in the evolving COVID-19 pandemic,
along with the proliferation of secondary financial stressors we are experiencing can
create what has been referred to as a “second disaster” with more severe negative ef-
fects on mental health than the original disaster.132 That these events are occurring in
the fractious political environment in which we are now living only compounds the
problem. The implications of this confluence of factors for population mental health
are likely to be substantial, at least in the short term, and especially so for the more
economically disadvantaged segment of society.
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