UCLA
UCLA Previously Published Works

Title
COVID-19 Related Symptoms of Anxiety, Depression, and PTSD among US Adults

Permalink
https://escholarship.org/uc/item/63b9x2p7]

Authors

Zhu, Kexin
Niu, Zhongzheng
Freudenheim, Jo L

Publication Date
2021-07-01

DOI
10.1016/j.psychres.2021.113959

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/63b9x2p7
https://escholarship.org/uc/item/63b9x2p7#author
https://escholarship.org
http://www.cdlib.org/

S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Psychiatry Research 301 (2021) 113959

ELSEVIER

Contents lists available at ScienceDirect
Psychiatry Research

journal homepage: www.elsevier.com/locate/psychres

i

PSYCHIATRY
RESEARCH

Short communication

t.)

Check for

COVID-19 Related Symptoms of Anxiety, Depression, and PTSD among o

US Adults

Kexin Zhu®”, Zhongzheng Niu®”, Jo L. Freudenheim “, Zuo-Feng Zhang ", Lijian Lei
Gregory G. Homish ¢, Ying Cao ¢, Shauna C. Zorich?, Yihua Yue®, Rujie Liu®, Lina Mu™"

@ Department of Epidemiology and Environmental Health, School of Public Health and Health Professions, University at Buffalo, The State University of New York,

Buffalo, NY, USA

Y Department of Epidemiology, Fielding School of Public Health, University of California, Los Angeles, Los Angeles, CA, USA
¢ Department of Epidemiology, School of Public Health, Shanxi Medical University, Taiyuan, Shanxi, China
d Department of Community Health and Health Behavior, School of Public Health and Health Professions, University at Buffalo, The State University of New York,

Buffalo, NY, USA
¢ Department of Population Health Sciences, University of Wisconsin-Madison, WI, USA

ARTICLE INFO ABSTRACT
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During the COVID-19 pandemic, social distancing measures often result in individual isolation, which can lead to
adverse mental outcomes. We collected online questionnaires from 3,952 US adults to examine the impact of
“shelter-in-place” guidelines on mental health, and to explore potential disparities and modifiable factors. Self-
reported anxiety, depression, and PTSD symptoms were associated with more restrictive quarantine. Younger

adults, women, those with lower income, more insecurity, more media exposure, reduced physical activity, or
worsened family relationships were particularly affected. Targeted prevention on susceptible subpopulations,
including young adults and lower SES groups, might help mitigate disparities in COVID-19-related mental health

problems.

1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic has caused
unprecedented social distancing measures worldwide. Within the US,
“shelter-in-place” guidelines or “stay-at-home” orders have been issued
at some time in most states since March 2020 (Mervosh et al. 2020).
Although highly effective in containing the spread of the virus, these
measures may result in considerable mental health concerns (Brooks
et al. 2020; Miller 2020), especially among vulnerable populations
including those with low socioeconomic status (SES) and college stu-
dents (McGinty et al. 2020; Wang et al. 2020; Wathelet et al. 2020). It is
critical to understand the impact of “shelter-in-place” on mental health,
and to identify vulnerable groups and coping strategies. We aimed to
investigate the association of “shelter-in-place” with mental health
symptoms, and to explore potential disparities and modifiable factors in
COVID-19-related mental health symptoms among US adults.
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2. Methods

We conducted a cross-sectional online survey based on the REDCap
platform (Nashville, TN) between May 13 and August 25, 2020. The
survey link was disseminated via social networks (e.g., Facebook,
Twitter) and ResearchMatch (Harris et al. 2012). Adults residing in the
US and aged >18 years were eligible for this study. Consent of partici-
pation was granted when the voluntary survey was answered. The study
was approved by the Institutional Review Board of the University at
Buffalo.

Quarantine status at the time of the survey was categorized as: (1) no
restriction, (2) stayed at home most of the time but went to work/school
sometimes, (3) stayed at home almost all the time, and (4) practiced
isolation because of exposure history. Self-reported symptoms of anxi-
ety, depression, and post-traumatic stress disorder (PTSD) were identi-
fied through the Generalized Anxiety Disorder Scale-7 items (GAD-7)
(Spitzer et al. 2006), the Patient Health Questionnaire-9 items (PHQ-9)
(Spitzer et al. 1999), and the primary care PTSD screen (PC-PTSD)
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(Prins et al. 2003), respectively. GAD-7 consists of seven items that
detect the frequency of anxiety symptoms in the past two weeks. Each
item includes options scored as O (not at all), 1 (several days), 2 (over
half the days), and 3 (nearly every day), with a total possible score of 21
(Spitzer et al. 2006). PHQ-9 consists of nine items scoring the frequency
(same as GAD-7) of depression symptoms over the past two weeks, with
a summed score ranging from 0 to 27 (Spitzer et al. 1999). Scores of >10
on the GAD-7 and PHQ-9 scale were defined as moderate to severe
anxiety and moderate to severe depression, respectively (Kroenke et al.
2001; Spitzer et al. 2006). PC-PTSD includes four items in dichotomous
response format (yes/no) asking if respondents have experienced
symptoms of PTSD in the past month (Prins et al. 2003). A sum score >3
on the PC-PTSD scale (i.e. respondents answered “yes” for 3 or more
items) was defined as positive for PTSD symptoms (Prins et al. 2003).
“Insecurity” was defined if participants reported concerns about money,
health insurance, or food. We asked participants whether their physical
activity and sleep duration had increased, decreased, or remained un-
changed since the pandemic. We also asked about changes in relation-
ships with parents, children, and spouse and assigned scores of 1, 0, or -1
if the relationship was better, unchanged (including not applicable), or
worse. We added scores up and categorized relationship change into “No
change”, “Better”, or “Worse” if the total score was equal to, above, or
below 0. Media exposure was measured in hours/day spent on
COVID-19-related information.

The associations of quarantine status and symptoms of mental illness
were examined by logistic regression models, adjusting for a priori
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defined confounders, including age, gender, race, income, education,
marital status, retirement status, and county-level incidence of COVID-
19. Joint effects of quarantine status with social determinants, behav-
ioral factors, relationship changes, or chronic disease status on anxiety,
depression, and PTSD symptoms were analyzed by the GENMOD pro-
cedure, adjusting for abovementioned potential confounders. Statistical
analyses were conducted using SAS 9.4 (Cary, NC).

3. Results

Of 3,952 participants (age mean [SD]: 52.2 [16.8], range:18-96)
from 25 states in the US included in this study, 21.1% were male,
82.0% White, 7.5% students, 22.7% reported moderate to severe anxi-
ety, 26.7% moderate to severe depression, and 21.8% PTSD symptoms.
Those who were younger, female, smokers, with less than a college
education, household income below $75,000, or insecurity were more
likely to report symptoms of mental illness. Students reported a higher
prevalence of mental health symptoms than the overall population
(Supplemental Table).

Compared to no restriction, staying at home almost all the time was
associated with 1.47 (95% CI: 1.15-1.87), 1.50 (95% CI: 1.19-1.90), and
1.57 (95% CI: 1.22-2.01) times higher odds of anxiety, depression, and
PTSD. Isolation due to exposure was associated with 2.54 (95% CI: 1.70-
3.79), 2.70 (95% CI: 1.84-3.95), and 2.60 (95% CI: 1.74-3.89) times
higher odds of symptoms of anxiety, depression, and PTSD. However,
the odds of mental health symptoms among individuals who went to
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Fig. 1. Joint effects of quarantine status and social determinants, behavioral factors, changes in relationships, or chronic disease status on reported symptoms of

anxiety, depression, and PTSD.

Dots represent estimated ORs for symptoms of anxiety (GAD-7>10), depression (PHQ-9>10), and PTSD (screen score>3), and error bars construct 95% ClIs. Dashed
lines indicate the null joint association (OR=1): participants with “no restriction” and the first level (furthest left) of each determinant/factor were the reference
group, e.g., the reference group was participants with “no restriction” and aged >55 years for the joint effect of quarantine status and age. Insecurity was identified
with reporting worries of money, health insurance, or food during the pandemic. Relationships changes were summarized from separated scores with parents,
children, and spouse since the pandemic (1=improved, 0=unchanged [or not applicable], -1=worsened). Abbreviations: GAD-7, Generalized Anxiety Disorder Scale-
7 items (GAD-7); PHQ-9, Patient Health Questionnaire-9 items; PTSD, Post-Traumatic Stress Disorder; OR, odds ratio; CI, confidence interval.
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work/school sometimes were not significantly different from those
without restrictions (anxiety: OR=1.00, 95% CI: 0.87-1.35; depression:
OR=0.98, 95% CI: 0.73-1.30; PTSD: OR=1.23, 95% CI: 0.91-1.67).

Associations of quarantine status with symptoms of anxiety,
depression, and PTSD were stronger among people who were younger,
female, smokers, with less than a college education, household income
<$75,000, insecurity, >1-hour media exposure, decreased physical ac-
tivity, decreased sleeping duration, or worsened family relationships
(Fig. 1).

4. Discussion

The prevalence of anxiety and depression symptoms was much
higher during than before the pandemic (anxiety: 8.1% and depression:
6.5%) (National Center for Health Statistics 2020). The high prevalence
among students was worth noting, possibly resulting from multiple
concerns about academic delays, financial support, and decreased social
connections in this group (Zhai and Du 2020).

Consistent with previous studies, self-reported symptoms of adverse
health outcomes were associated with more restrictive quarantine con-
ditions (Benke et al. 2020; Tull et al. 2020). Younger adults, women,
those with less income, and with insecurity regarding money, health
insurance, or food were more vulnerable to “shelter-in-place”, which
were also in line with other literature (Benke et al. 2020; Pierce et al.
2020). Although older people were at a higher risk of severe illness from
COVID-19, younger adults seemed more susceptible to experiencing
symptoms of mental illnesses during the pandemic, possibly because
their social lives were disrupted suddenly due to quarantine measures
(Benke et al. 2020), while older people might have retired and been
more accustomed to staying home. We did not observe differences by
race/ethnicity, possibly due to differences in the reporting of mental
illnesses among African Americans (AA) (Bailey et al. 2019) or to the
small number of AA participants in our study (6.4%). Moreover,
together with evidence from other studies, our findings suggested that
keeping physically active might help alleviate some of the negative
mental health effects of quarantine. Physical activities may contribute to
better mental health by increasing neurogenesis, reducing inflammation
and oxidant stress, and improving self-esteem (Schuch et al. 2016;
Schuch et al. 2018). In addition, being less exposed to COVID-19-related
media information and improving family relationship may also be
associated with lower reports of negative mental outcomes during the
pandemic (Chen et al. 2020; Gao et al. 2020; Jacob et al. 2020; Pieh
et al. 2020).

Some limitations of this study have to be acknowledged. First, our
study was cross-sectional by design thus we were unable to determine
temporality in the associations of mental health symptoms with quar-
antine conditions. Second, although the psychometric scales have been
extensively validated, self-reported symptoms of mental illness could be
subject to measurement error, particularly in the unusual circumstances
of the pandemic. Third, our anonymous online survey was completed by
a convenience sample of whoever was able to access it; we were not able
to determine the response rate. People with access to social networks/
internet were more likely to complete the survey. Also, people experi-
encing more mental illness symptoms might be more interested in
participating in such a study. In both instances, selection bias might
occur. Finally, our study population were predominantly White with
high education levels which might limit our study findings to be
generalized to other populations.

Our findings of associations of “shelter-in-place” with COVID-19-
related mental health symptoms could possibly have implications for
targeted prevention among susceptible populations. With the ongoing
COVID-19 pandemic, “shelter-in-place” guidelines may continue and
possibly exacerbate disparities in mental health. Promoting better,
healthier behaviors, especially among the susceptible populations
including students, young adults, and low-SES groups, might help
address mental health problems during the pandemic with potential
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implications as well for social isolation and prevention when the
pandemic has ended.
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