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ABSTRACT

Objective To document the prevalence of anxiety
disorders in the USA during the COVID-19 pandemic.
Design A cross-sectional analysis.

Setting A nationally representative sample in the USA
between 31 March and 13 April 2020.

Participants 1450 English-speaking adult participants in the
AmeriSpeak Panel. AmeriSpeak is a probability-based panel
designed to be representative of households in the USA.
Main outcome measures Prevalence of probable
generalised anxiety disorder (GAD) using the GAD-7 and
post-traumatic stress symptoms (PTSS) using the four-

item PTSD (post-traumatic stress disorder) checklist. Both
outcomes were stratified by demographics and COVID-19-
related stressors.

Results The majority of participants were female (51.8%),
non-Hispanic white (62.9%) and reported a household saving
of $5000 or more. Those between 18 and 29 years old were
the largest age group (38.1%) compared with 40-59 years
(32.0%) and 60 years or more (29.9%). The prevalence of
probable GAD was 10.9% (95% Cl 9.1% to 13.2%) and the
prevalence of PTSS was 21.7% (95% Cl 19.1% to 24.6%).
Among participants reporting five or more COVID-19-related
stressors, the prevalence of probable GAD was 20.5% (95%
Cl 16.1% to 25.8%) and the prevalence of PTSS was 35.7%
(95% Cl 30.2% to 41.6%). Experiencing five or more COVID-
19-related stressors was a predictor of both probable GAD
(OR=4.5,95%Cl 2.3 to0 8.8) and PTSS (OR=3.3, 95%Cl 2.1
t05.1).

Conclusions The prevalence of probable anxiety disorders
in the USA, as the COVID-19 pandemic and policies
implemented to tackle it unfolded, is higher than estimates
reported prior to the pandemic and estimates reported
following other mass traumatic events. Exposure to COVID-
19-related stressors is associated with higher prevalence

of both probable GAD and PTSS, highlighting the role these
stressors play in increasing the risk of developing anxiety
disorders in the USA. Mitigation and recovery policies should
take into account the mental health toll the pandemic had on
the USA population.

INTRODUCTION
The effect of the COVID-19 pandemic on
the American public has been profound.

,! Catherine K Ettman,?*® Gregory H Cohen,' Sandro Galea'?

Strengths and limitations of this study

» This analysis uses a nationally representative sam-
ple in the USA.

» This study was conducted within a short duration
following the implementation of statewide policies
to tackle the COVID-19 pandemic and includes
questions about a wide range of social and econom-
ic COVID-19-related stressors.

» To assess the risk of developing anxiety disorders,
the study uses screening rather than diagnostic
tools.

» However, these screening tools have been validated
extensively for assessment of anxiety disorders in
the general populations.

» The use of a preselected panel of participants can
lead to selection bias.

More than 600000 people have died from
COVID-19 in the USA, and a number of
unprecedented physical distancing poli-
cies were implemented during the early
phases of the pandemic to limit the spread
of the virus. The pandemic changed daily
life for most people in the USA significantly
and continues to have large-scale social and
economic consequences. The physical toll
of COVID-19, coupled with the ubiquity and
severity of the policies, distinguishes the
pandemic as a mass traumatic event, one that
is associated with extensive loss of lives and
financial strains that can lead to severe and
lasting psychological consequences, anxiety
disorders in particular.'™

Uncertainty, fear, economic and social costs,
and disruptions to daily life all contribute
to a high prevalence of anxiety disorders
following mass traumatic events.’” ® For
example, a study assessing the mental health
consequences of the Ebola epidemic in
Sierra Leone found that, a year following
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the epidemic, 6% of participants reached the threshold
for a combined anxiety-depression measure and 27%
reached the threshold for post-traumatic stress disorder
(PTSD).” Another study estimated that, following Hurri-
cane Katrina, the 30-day prevalence of PTSD was 30.3%
among residents of the New Orleans metropolitan area,
which was severely affected by the hurricane.®

This previous work suggests that the COVID-19
pandemic will have a substantial impact on the preva-
lence of anxiety disorders in the USA. Early evidence has
found that COVID-19 pandemic is associated with adverse
mental health consequences™* However, to our knowl-
edge, the association between COVID-19 and related
stressors—both due to the pandemic and policies imple-
mented to halt its spread—and the risk of developing
anxiety disorders in the USA is yet to be fully documented.

We assessed the prevalence of anxiety disorders, specif-
ically probable generalised anxiety disorder (GAD) and
post-traumatic stress symptoms (PTSS), as the COVID-19
pandemic unfolded in the USA. We also assessed the asso-
ciation between COVID-19-related stressors and the risk
of developing anxiety disorders following the implemen-
tation of widespread physical distancing policies in the
USA.

METHODS

Data collection and sample

This analysis was based on data from our COVID-19 and
Life stressors Impact on Mental Health and Well-being
Study (CLIMB). We collected nationally representative
data using a random sample of adult participants in the
AmeriSpeak Panel between 31 March and 13 April 2020.
AmeriSpeak is a probability-based panel designed to be
representative of households in the USA. The panel is
funded and operated by the National Opinion Research
Center (NORC) at the University of Chicago and their
sampling frame covers approximately 97% of households
in the country. The survey was offered to English-speaking
participants who had completed an AmeriSpeak survey in
the last 6 months.

In total, 1470 participants completed the survey, 1385
online and 85 via the phone, representing 64.3% of
invited panellists. From those 1470 participants, 20 had
missing data on either GAD or PTSS questions, which
were removed; the final analysis included 1450 partici-
pants .

Exposure variables

Our structured survey included questions on demo-
graphic characteristics (sex, age, race and ethnicity,
education, marital status, household income, household
savings and household size) and whether the respondent
had or knew anyone who had COVID-19. The primary
exposure of interest was reporting COVID-19-related
stressors. The stressor list was based on prior analyses
following traumatic events.'”® The list included financial
stressors (eg, losing a job, having difficulty paying rent,

having financial problems, a member of your family losing
a job and having hours reduced at your job) and social
and emotional stressors (eg, feeling along, having rela-
tionship problems, family or relationship problems, not
being able to get food due to shortages, not being able
to get supplies due to shortages, challenges finding child-
care, not going to school, travel restrictions, seeing family
less in person and death of someone close to you due to
COVID-19). We excluded stressors that were applicable
to only a subset of the population, ultimately including
14 stressors in our analysis. We then created a cumulative
stressor score and divided the score into three stressor
categories: low (0-2 stressors), medium (3-4 stressors)
and high (5-14 stressors). The score reflects the symptom
distribution in the sample, with approximately one-third
of the sample in each category.

Outcome variables

For psychological assessment, we used two validated
anxiety disorders questionnaires. We used the GAD-7 to
assess GAD. The cut-off for probable GAD in our analysis
was a score of 15 or more. This cut-off was based on the
recommended cut-offs for GAD-7 to screen for GAD.** We
also conducted a sensitivity analysis with a cut-off score of
10 or more. We used the four-item PTSD checklist (PCL)
to screen for PTSS. The cut-off for PTSS was a score of 3

or more.%

Statistical analysis

We used STATA V.16.1 to conduct the analysis for
this study. All analyses were weighted using complex
survey weights to adjust for sample selection and post-
stratification. We calculated the overall prevalence of
probable GAD and PTSS and the prevalence of each
outcome stratified by number of stressors. We then
conducted a bivariable analysis comparing probable GAD
and PTSS prevalence across demographic characteristics,
stressor score and each type of stressor using a two-tailed
x” test. We used complete case analysis for the multivari-
able logistic regression models to estimate the ORs of the
association between COVID-19-related stressor score and
probable GAD and PTSS when controlling for sex, age,
race, education, marital status, household income, house-
hold savings and household size. In a sensitivity analysis,
we included concern about COVID-19 in the multivari-
able logistic regression model. We also constructed other
multivariable logistic regression models with the number
of stressors as a continuous variable and models that
divide the stressors into two continuous variables (finan-
cial stressors and social stressors) as sensitivity analyses.
We followed the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) reporting
guideline for cross-sectional studies when designing and
reporting on this analysis.

Patient and public involvement
Patients and the public were not involved in developing
the research question, design or implementation of this
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analysis. This is primarily because we did not have funding
to support such involvement and our analysis was on a
national level using validated assessment tools.

RESULTS

Of the 1450 participants, 10.9% (95% CI 9.1% to 13.2%)
reached the threshold for probable GAD, using a score of
15 as a cut-off. When using a score of 10 as a cut-off point,
25% (95% CI 22.2% to 28.0%) reached the threshold for
probable GAD. In terms of PTSS, 21.7% (95% CI 19.1%
to 24.6%) reached the threshold.

Table 1 shows the association between demographic
characteristics and the two outcomes. In particular,
female sex was associated with a higher prevalence of
both probable GAD and PTSS in the bivariable analysis.
The prevalence of probable GAD was 14.1% (95% CI
11.2% to 17.6%) among females compared with 7.6%
(95% CI 5.4% to 10.4%) among males. The prevalence
of probable PTSS was 26.1% (95% CI 22.3% to 30.2%)
among females compared with 17% (95% CI 13.5% to
21.2%) among males. Other demographic variables asso-
ciated with both outcomes in the bivariable analysis were
age and household savings. In the multivariable analysis,
reporting household savings of less than $5000 was a
predictor of GAD (OR=1.9,95% CI 1.2 to 3.1).

COVID-19-related stressors and anxiety disorders

Higher stressor score was positively associated with, and
a predictor of, both probable GAD and PTSS. The prev-
alence of probable GAD was 4% (95% CI 2.2% to 7.0%)
among participants with low stressor score, 8.6% (95% CI
6.2% to 11.8%) among participants with medium stressor
score and 20.5% (95% CI 16.1% to 25.8%) among partic-
ipants with high stressor score. High stressor score was a
predictor of probable GAD (OR=4.5, 95% CI 2.3 to 8.8)
compared with reporting a low stressor score (table 1).
High stressor score remained a predictor of probable GAD
(OR=3.5, 95%CI 1.8 to 6.9) compared with reporting
a low stressor score after including concern about
COVID-19 in the model (online supplemental appendix
table 1). In the models that included COVID-19-related
stressors as a continuous variable, the OR of probable
GAD was 1.3 (95% CI 1.2 to 1.4) (online supplemental
appendix table 2). Dividing COVID-19-related stressors
into two continuous variables depending on the nature of
the stressor in the multivariable model produced consis-
tent results for financial stressors (OR=1.4, 95% CI 1.2 to
1.6), and social and emotional stressors (OR=1.2, 95% CI
1.1 to 1.5) (online supplemental appendix table 3).

The prevalence of PTSS was 12.4% (95% CI 8.9%
to 17.0%) among participants with low stressor score,
17.4% (95% CI 13.6% to 22.0%) among participants
with medium stressor score and 35.7% (95% CI 30.2%
to 41.6%) among participants with high stressor score.
Reporting a high stressor score, compared with a low
stressor score, was a predictor of PTSS (OR=3.3, 95% CI
2.1 to 5.1) (table 1). High stressor score remained a

predictor of PTSS (OR=2.7, 95% CI 1.7 to 4.3) compared
with reporting a low stressor score after including concern
about COVID-19 in the model (online supplemental
appendix table 1). In the models that included COVID-
19-related stressors as a continuous variable, the OR was
1.3 (95% CI 1.2 to 1.4) (online supplemental appendix
table 2). Dividing COVID-19-related stressors into two
continuous variables, the multivariable model depending
on the nature of the stressor produced consistent results
for financial stressors (OR=1.3, 95% CI 1.2 to 1.6), and
social and emotional stressors (OR=1.3, 95%CI 1.1 to
1.5) (online supplemental appendix table 3).

Figure 1 shows that reporting any COVID-19-related
stressor, except for experiencing travel restrictions, was
associated with higher probable GAD prevalence. The
greatest difference in probable GAD prevalence by
COVID-19-related stressor was between participants who
reported having family or relationship problems (prev-
alence=27%, 95%CI 19.6% to 36.1%) compared with
participants who did not report family or relationship
problems (prevalence=8.7%, 95%CI 6.9% to 10.9%).
Other stressors leading to a significant difference in
probable GAD prevalence included feeling lonely, having
difficulty paying the rent, losing a job, having financial
problems and a household member losing a job. Figure 2
shows that participants who reached the threshold for
probable GAD reported, on average, experiencing a
higher number of stressors compared with participants
who did not reach the threshold for probable GAD.

Figure 3 shows that reporting any COVID-19-related
stressor was associated with higher PTSS prevalence.
The greatest significant difference in PTSS prevalence
was between participants who reported having financial
problems (prevalence=37.2%, 95% CI 31.1% to 43.7%)
compared with participants who did not report having
financial problems (prevalence=15.8%, 95%CI 13.2%
to 18.8%). Other stressors leading to a significant differ-
ence in PTSS prevalence included feeling along, losing a
job, and having difficulty paying the rent. Figure 4 shows
that participants who reached the threshold for PTSS
reported, on average, experienced a higher number of
stressors compared with participants who did not reach
the threshold for PTSS.

DISCUSSION

In a survey of a representative sample of adults in the
USA conducted between 31 March and 13 April 2020,
10.9% of adults reported a score indicative of probable
GAD and 21% reported PTSS. These numbers are signifi-
cantly higher than the expected prevalence of anxiety
disorders in the USA. For example, the National Comor-
bidity Survey replication estimated that the prevalence of
GAD and PTSD in the USA were 3.1% and 3.5%, respec-
tively (collected before COVID-19).*° Another analysis
showed that the 12-month prevalence of GAD in the USA
in 2017 was 4%.% However, our results are lower than a
recent analysis by Twenge and Joiner, which found that,
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* Family or relationship problems

* Feeling alone

* Having difficulty paying rent

" Losing a job

* Having financial problems

*A member of your household losing a job

* Not being able to get food due to shortages
* Not being able to get supplies due to shortages
Having hours reduced at your job
Challenges finding childcare

Not going to school

Travel restrictions

Seeing family in person less

Death of someone close to you due to COVID-19

o
X

= Did not report stressor

Figure 1

5% 10% 15% 20% 25% 30%

GAD prevalence

mReported stressor

Prevalence of probable generalised anxiety disorder (GAD) for persons reporting different COVID-19 stressors.

*P<0.05. GAD defined by a GAD-7 score of >15. Percentages are weighted to the US population. This analysis is based on data
from the COVID-19 and Life stressors Impact on Mental Health and Well-being Study.

compared with 2019, adults in the USA were more than
three times as likely to screen positive for anxiety (using
GAD-2) between 23 April and May 2020. The study reports
that on the week of 21 May 2020, 29.4% of participants
screened positive for GAD." The difference in results can
potentially be due to the higher threshold for screening
positive for probable GAD by our screening tool.

25%
20%
15%

10%

Participants (%)

5%

0%
0 1 2 3 4 ]

We also found that COVID-19-related stressors were
associated with participants reporting more symptoms
of GAD or PTSS. The prevalence of GAD was four
times higher among participants reporting five or more
stressors compared with participants reporting two or
fewer stressors. The prevalence of PTSS was about three
times higher among participants reporting five or more

6 7 8 9 10 11 12 13

Number of stressors

e Without GAD e With GAD

Figure 2 Distribution of number of stressors among participants depending on whether they reported symptoms consistent
with probable generalised anxiety disorder (GAD) status. GAD defined by a GAD-7 score of >15. Percentages are weighted to
the US population. This analysis is based on data from the COVID-19 and Life stressors Impact on Mental Health and Well-

being Study.
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Death of someone close to you due to COVID-19

Having fi ial problems

i:eeling alone

i{aving difficulty paying rent

Losing a job

Family or relationship problems

A member of your household losing a job

*
Not being able to get supplies due to shortages

Not being able to get food due to shortages

Having hours reduced at your job

Challenges finding childcare

Seeing family in person less

Not going to school

Travel restrictions

0% 5%

uDid not report stressor

10% 15% 20%

25%  30%
PTSS prevalence

35% 40% 45% 50%

mReported stressor

Figure 3 Prevalence of post-traumatic stress symptoms (PTSS) for persons reporting different COVID-19 stressors. “P<0.05.
PTSS defined by a four-item PTSD (post-traumatic stress disorder) checklist score of 23. Percentages are weighted to the US
population. This analysis is based on data from our COVID-19 and Life stressors Impact on Mental Health and Well-being Study.

stressors compared with participants reporting two or
fewer COVID-19-related stressors. This reinforces the
hypothesis that the pandemic behaves like a mass trau-
matic event, wherein experiences related to COVID-19
and its consequences are directly linked to adverse
mental health consequences. These results are consistent
with other epidemiologic analyses that studied COVID-19
stressors and mental health. For example, Fitzpatrick et al
found in a nationally representative sample that fear of
COVID-19 was linked to both depression and anxiety, and

25%

20%

15%

10%

Participants (%)

5%

0%
0 1 2 3 4 5

that more than 25% of participants reported moderate to
severe anxiety symptoms, which may warrant clinical treat-
ment.”® Another study found that between 13 April and
19 May 2020, young adults (18-20 years) reported high
levels of GAD (45.4% with a 10 score cut-off) and PTSD
symptoms (31.8% with a 45 PCL-C score cut-off).'® *
Conditions associated with anxiety disorders often also
lead to depression.”” This is consistent with our analysis
that found that the prevalence of depression symptoms
has risen during the study period as well.*

6 7 8 9 10 11 12 13

Number of stressors

e Without PTSS

e With PTSS

Figure 4 Distribution of number of stressors among participants depending on whether they reach the cut-off for post-
traumatic stress symptoms (PTSS) status. PTSS defined by a four-item PTSD (post-traumatic stress disorder) checklist score of
23. Percentages are weighted to the US population. This analysis is based on data from the COVID-I9 and Life stressors Impact

on Mental Health and Well-being Study.
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Our study is consistent with existing literature showing
higher prevalence of anxiety disorders following mass
traumatic events, even if our results suggest the severity
of anxiety disorders due to the COVID-19 pandemic is
greater than that previously recorded after other mass
traumas.' Agyapong et al reported that the prevalence
of GAD after Imonth following a wildfire—which
physically, emotionally and economically affected the
community—was 19.8%.*" Their results were based on
using a score of 10 points on the GAD-7 scale as the cut-
off. Using the same cut-off, the prevalence of probable
GAD in our analysis rises to 25%. Silver et al found that
17% of the US population that lives outside New York
city reported PTSS 2months after the September 11
terrorist attack.™

Our study complements studies from China showing
that COVID-19 has led to adverse psychological conse-
quences.'” * We add to the literature by quantifying the
probable prevalence of GAD and PTSS as the COVID-19
pandemic unfolded in the USA. Our results also support
analysis from Nelson et al showing the widespread
concerns and stressors due to COVID-19 in the USA."
Our work both describes the experience of particular
stressors and quantifies their contribution to the risk of
developing anxiety disorders in the country. In particular,
we show that financial (eg, having difficulty paying rent)
and social and emotional (eg, feeling lonely) stressors
contribute to higher rates of both probable GAD and
PTSS, which aligns with existing literature.’

These results should be considered with the following
limitations in mind. First, our study uses screeners for
GAD and PTSS. A definitive diagnosis of either will
require clinical assessment. As such, these results should
be confirmed in a representative sample using diag-
nostic tools. However, both screening questionnaires in
our analysis are validated tools used extensively to assess
the prevalence of GAD and PTSS in the population.** **
Second, the use of a prespecified panel can lead to selec-
tion bias. However, the AmeriSpeak Panel has been used
reliably for years to provide representative samples of the
USA.* Third, there are a large number of other covari-
ates—including features of context such as estimates of
pandemic severity—that could be considered to more
fully assess the determinants of anxiety disorders in this
study. This is beyond the scope of the paper but poten-
tially a fruitful direction for future work. Fourth, our
post-only design, which does not allow for information
on the mental health status of the participants prior to
the pandemic, suggests that we cannot causally link the
pandemic, and the policies implemented to tackle it, to
a subsequent increased risk of developing anxiety disor-
ders. However, the specificity of stressors reported and
the high risk of developing of reported anxiety disorders,
consistent with previous knowledge and expectation,
strongly suggest that we are observing reliable associa-
tions that can be further examined in subsequent longi-
tudinal work.

CONCLUSION

The prevalence of anxiety disorders as the COVID-19
pandemic unfolded in the USA is substantially higher
than the expected baseline prevalence in the USA and
of the burden reported following other mass traumatic
events. This potentially reflects the scale of the pandemic,
the ubiquity of the impact of the policies implemented to
tackle it, and the economic and social consequences of
both. Persons experiencing COVID-19-related stressors,
particularly financial, and social and emotional stressors,
were more likely to report both probable GAD and PTSS,
indicating the critical role these stressors are play in
increasing the risk of developing anxiety disorders in the
USA. Mitigation and recovery policies should take into
account the mental health toll the pandemic had on the
US population.
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