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Abstract

Background

An unintended consequence of COVID-19 quarantine preventive measures, is the
increased prevalence of anxiety and depression. The purpose of this study was to examine
the association between COVID-19 preventive behaviors and mental health conditions.

Methods

A cross-sectional study was conducted using secondary data collected weekly from US
adults aged 18 and older nationwide as part of the COVID-19 Household Impact Survey
(CIS) from the University of Chicago. Logistic regression examined associations between
COVID-19 preventive behaviors (wearing a face mask, washing or sanitizing hands, and
keeping six-feet distance from those outside their household), mental health conditions
(self-reporting feeling nervous, anxious, or on edge, feeling lonely, and feeling hopeless
about the future and a history of a mental health condition) and demographic factors.

Results

Maijority of study participants were under 60 years (62.2%), female (55.8%), and non-His-
panic White (72.2%). Overall, participants more likely to have followed all three COVID-19
measures were those who reported high psychological distress compared to those with low
distress for feeling anxious (adj. OR 1.16, 95% CI: 1.06—1.28, p = 0.002), lonely (adj. OR
1.12,95% CI: 1.02-1.23, p = 0.019) or hopeless (adj. OR 1.10, 95% CI: 1.00-1.21,p =
0.043) for more than a day during the past 7 days.

Conclusion

Our findings highlight that individuals with mental health conditions reported more psycho-
logical distress. Specifically, feeling depressed, anxious, lonely, and hopeless were trig-
gered and exacerbated as a result of the pandemic and may have long-term effects on
general well-being and productivity. Therefore, our findings have important implications on
the need to include mental health promotion as part of pandemic response efforts. This
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includes developing policies and allocating funding so as to ensure sustainable mental
health interventions and support, public and provider education on the importance of
screening for mental health issues.

Introduction

Since its emergence in early 2020, the novel coronavirus disease 2019 (COVID-19) has become
the greatest global health crisis to date [1]. As of October 2022, approximately 624 million peo-
ple have been infected with COVID-19 globally and over six million people have lost their lives
due to the virus. In the United States, approximately ninte-six million people have been
infected and one million lives have been lost [2]. Prior to vaccine availability, transmission pre-
vention efforts focused on behavioral changes such as handwashing, social distancing and
wearing facemasks [3, 4]. In addition, global quarantine and isolation measures were enforced
to reduce community transmission through lockdowns and stay-at-home orders [5-7]. As a
result, most public spaces were closed, social activities were limited and only essential services
were operational, resulting in increased levels of loneliness, fear and psychological distress [6].

Psychological distress is an emotional response to an event perceived as threatening and is
characterized by mental health conditions of anxiety, depression, and worry, which have pro-
gressively become psychological responses to COVID-19 [1, 5]. For example, looking at the
impact of quarantine, a study conducted in China found that the prevalence of anxiety and
depression was higher for individuals affected by quarantine compared to those unaffected in
February 2020. For the affected, anxiety and depression rates were 12.9% and 22.4% respec-
tively compared to those unaffected at 6.7% and 11.9% respectively [8].

Mental health conditions such as anxiety and depression can potentially affect one’s mental
health, invoke irrational fear, often linked to work stress, alcohol abuse, suicidal ideations and
more long term consequences tied to experiencing trauma [5, 9]. Where COVID-19 is con-
cerned, fear and anxiety may have positively impacted preventive behaviors such that those
with a fear of COVID-19, (coronaphobia), were likely to have an increase in positive attitude
towards the vaccine [1].

Another related consequence of COVID-19 is the increase of health anxiety, which occurs
when perceived body changes are interpreted as disease symptoms, and ranges from low to
high anxiety [10]. For those with high health anxiety, maladaptive behavior similar to those
experiencing coronaphobia include excessive hand washing, social withdrawal and panic pur-
chasing, behaviors consistent with recommended public health mitigation efforts [10]. Low
levels of health anxiety also impact health behaviors with these individuals perceiving them-
selves to be of low risk and less likely to follow recommended preventative practices such as
handwashing [10].

A meta-analysis looking at the prevalence of depression during the COVID-19 pandemic
found that globally, the pooled prevalence was 25% in 2020, a rate 7 times higher than in 2017
at 3.4% [11]. In the United States, mental health data collected before [June 2019] and during
the pandemic (April 2020) show that the number of individuals with symptoms of anxiety
increased from 8.2% to 30.8% and 6.6% to 23.5% for depression [12]. While COVID-19 psy-
chological effects present across all populations, it differs based on various demographic fac-
tors. For example, studies show that those most likely to experience psychological distress are
women, young adults, individuals with lower socioeconomic status, those living in rural and
hard hit areas or have a history of chronic or mental health conditions [6, 8, 13, 14].
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Furthermore, children and adolescents also experienced increases in various mental health
conditions [12]. For example, a review of studies focused on the impact of COVID-19 on
youth mental health cited studies reporting depression rates ranging from 22.6% to 43.7% and
anxiety rates from 18.9% to 37.4% [15]. Such a steep increase in mental health conditions is
alarming and measures need to be put in place to mitigate contributing factors.

The burden of COVID-19 coupled with the unintended consequences of pandemic
response efforts, extends beyond physical health to include increases in various mental health
conditions [6]. This highlights not only the psychological impact of COVID-19 to date, but the
need to implement timely public health initiatives given that the mental health crisis is consid-
ered a “second pandemic” [12, 13]. The purpose of this study was to examine the association
between COVID-19 preventive behaviors and mental health conditions in the US. The role of
mental health in ensuring optimal health continues to grow in importance and is evidenced in
its inclusion in the Sustainable Development Goals [24]. Therefore, this study will not only
add to the literature on how the pandemic may have impacted mental health conditions, but
can add insight into how this impact differed among various demographic groups and help
inform targeted response interventions.

Methods

This study used data from the COVID-19 Household Impact Survey (CIS) conducted by the
nonpartisan and objective research organization (NORC) at the University of Chicago for the
Data Foundation [16]. CIS is a cross-sectional, nationally representative household survey that
collects estimates for preventative behaviors, physical and mental health, economic security,
and other social dynamic factors during the COVID-19 pandemic. The survey provides weekly
data estimates of US adults aged 18 and older nationwide and for 18 regional areas, including
10 states and 8 metropolitan statistical areas. This study uses CIS data from three time points
in 2020: weeks 1-3, collected on April 20-26 (n = 2190), May 4-10 (n = 2288) and May 30 -
June 8 (n = 2047), respectively [16]. This is de-identified publicly available data and therefore
did not require IRB review. Detailed CIS study methods on recruitment and sampling are
reported elsewhere [16].

Measures

Our outcome variable, COVID-19 preventive behaviors, were assessed using participants’
responses to the following questions: Which of the following measures, if any, are you taking in
response to the coronavirus? Our study focused on the three commonly recommended preven-
tive behaviors: wearing a face mask; washing or sanitizing hands, and keeping six feet distance
from those outside their household. Only those who selected ‘yes’ to practicing all three pre-
ventive behaviors were included in the study. Mental health conditions were based on two key
questions. The first was a history of a mental health condition, based on a participant’s self-
reported response (yes/no) to the following question: Has a doctor or other health-care pro-
vider ever told you that you have a mental health condition? We defined those who selected
“yes” as individuals with a mental health condition and those who said “no” as not having a
mental health condition.

The second measure of mental health conditions was psychological distress, based on a par-
ticipant’s self-reported response to the following questions: in the past 7 days, how often have
you felt: nervous, anxious, or on edge, felt depressed, felt lonely, felt hopeless about the future?
Participant’s response options included four options: “not at all or less than 1 day, 1-2 days,
3-4 days, 5-7 days. We defined participants based on their selections and defined them as “not
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at all or less than a day” for those who selected this response and “more than one day” for
those who selected all other options.

Quarantine impact was assessed using participants’ self-reported response (yes/no) to the
following question specific to lockdown measures: “In the past 7 days, have your personal plans
been changed or affected by the following types of restrictions, or not. We defined those who
selected “yes” specifically to quarantine requirements or stay at home orders as being affected
by quarantine and those who said “no” as not being affected.

Covariates

The following covariates were included in the study analysis: age categories (18-29, 30-44, 45-
59, 60+), gender (male, female), race/ethnicity categories (White, non-Hispanic, Black non-
Hispanic, Hispanic, Other, non-Hispanic), household income (under $10,000, $10,000 -
$30,000, $30,001 to $50,000, $50,001 to $100,001, over $100,001), education categories (no
high school diploma, high school graduate or equivalent, some college, Bachelor’s degree or
above), household size (one person,/live by self, two person, three persons, five persons, six or
more persons), census region (northeast, midwest, south, west), population density deter-
mined based on 2010 US Census data (rural, suburban, urban), language (English, Spanish),
and testing for COVID-19 infection using a g-tip to swab your cheek or nose if these options
were available to you, how likely would you be to participate in them? (extremely likely, very
likely, moderately likely, not too likely, not likely at all).

Statistical analysis

Descriptive statistics was performed to summarize and describe the distribution of different
variables. Using chi-square (y?) test statistics, bivariate analyses were performed to compare
study participants who used all COVID-19 related preventive behaviors and those who did not
use all preventive behaviors by all the study variables. Logistic regression analysis was used to
determine association between preventive behaviors use and study variables. The correspond-
ing odds ratio (OR), 95% confidence interval (95% CI), and p-value were determined. Poten-
tial multicollinearity was assessed using variance inflation factor. Using a conservative cutoff
threshold of VIF greater than or equal to 4, it was found that the regression analysis was not
prone to multicollinearity. All analyses were conducted using SAS 9.4 (SAS Institute, Inc.,
Cary, NC). All p-values were two sided, and statistical significance was set as p < 0.05.

Results

The final analytical sample size was 19,354. Majority of the study participants were under the
age of 60 (62.2%), female (55.8%), non-Hispanic white (72.2%), had household income of
$50k to under $100k (33.0%) and had a BA or above education (52.5%) lived in urban areas
(80.4%), and spoke English (98.8%). Also, 0.6% reported to be told by a doctor or other health
care provider that they had COVID-19, 0.7% reported to be told by a doctor or other health
care provider that someone they lived with had COVID-19. 79.1% reported to undertake all
three preventive behaviors (wear mask, use hand sanitizer, and maintain social distancing).
37.5% reported feeling nervous, anxious, or on edge for more than a day during the past 7
days. 38.2% reported feeling depressed for more than a day during the past 7 days. 37.9%
reported feeling lonely for more than a day during the past 7 days. 38% reported feeling hope-
less about the future for more than a day during the past 7 days. (Table 1).

Bivariate analysis found a significant association between preventive behaviors and age,
gender, household income, education, household size, region, population density, language,
perform COVID test, had a clinically diagnosed mental health condition, and experiencing
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Table 1. Overall characteristics of the study population and association with safety measures.

Study Population Characteristics Overall Safety measures
Not all three All three
N (%) N (%) N (%) p value
Age <0.001***
18-29 2507 (13.0) 763 (30.4) 1744 (69.6)
30-44 4923 (25.4) 1213 (24.6) 3710 (75.4)
45-59 4626 (23.9) 919 (19.9) 3707 (80.1)
60+ 7298 (37.7) 1151 (15.8) 6147 (84.2)
Gender <0.001***
Female 10803 (55.8) 1950 (18.1) 8853 (82.0)
Male 8551 (44.2) 2096 (24.5) 6455 (75.5)
Race-ethnicity 0.138
non-Hispanic White 13981 (72.2) 2942 (21.0) 11039 (79.0)
non-Hispanic Black 1905 (9.8) 361 (19.0) 1544 (81.1)
Hispanic 1940 (10.0) 423 (21.8) 1517 (78.2)
Other 1528 (7.9) 320 (20.9) 1208 (79.1)
Household income <0.001***
Under $10,000 957 (4.9) 281 (29.4) 676 (70.6)
$10,000 to under $30,000 3170 (16.4) 845 (26.7) 2325 (73.3)
$30,000 to under $50,000 3265 (16.9) 736 (22.5) 2529 (77.5)
$50,000 to under $100,000 6386 (33.0) 1318 (20.6) 5068 (79.4)
$100,000 or more 5576 (28.8) 866 (15.5) 4710 (84.5)
Education <0.001***
No HS diploma 655 (3.4) 192 (29.3) 463 (70.7)
HS graduate or equivalent 2495 (12.9) 726 (29.1) 1769 (70.9)
Some college 6042 (31.2) 1467 (24.3) 4575 (75.7)
BA or above 10162 (52.5) 1661 (16.4) 8501 (83.7)
Household size <0.001***
One person, I live by myself 5805 (30.0) 1267 (21.8) 4538 (78.2)
Two persons 6656 (34.4) 1211 (18.2) 5445 (81.8)
Three persons 2779 (14.4) 547 (19.7) 2232 (80.3)
Four persons 2078 (10.7) 490 (23.6) 1588 (76.4)
Five persons 1026 (5.3) 224 (21.8) 802 (78.2)
Six or more persons 1010 (5.2) 307 (30.4) 703 (69.6)
Region <0.001***
Northeast 2616 (13.5) 361 (13.8) 2255 (86.2)
Midwest 5381 (27.8) 1295 (24.1) 4086 (75.9)
South 7013 (36.2) 1496 (21.3) 5517 (78.7)
West 4344 (22.4) 894 (20.6) 3450 (79.4)
Population density <0.001***
Rural 924 (4.8) 296 (32.0) 628 (68.0)
Suburban 2866 (14.8) 758 (26.5) 2108 (73.6)
Urban 15564 (80.4) 2992 (19.2) 12572 (80.8)
Language 0.025*
English 19115 (98.8) 4010 (21.0) 15105 (79.0)
Spanish 239 (1.2) 36 (15.1) 203 (84.9)
Likelihood to test for COVID-19 if options were available <0.001***
Extremely likely 6241 (32.3) 788 (12.6) | 5453 (87.4)
(Continued)
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Table 1. (Continued)

Study Population Characteristics Overall Safety measures
Not all three All three
N (%) N (%) N (%) p value
Very likely 4576 (23.6) 691 (15.1) 3885 (84.9)
Moderately likely 4223 (21.8) 923 (21.9) 3300 (78.1)
Not too likely 1906 (9.9) 590 (31.0) 1316 (69.1)
Not likely at all 2408 (12.4) 1054 (43.8) 1354 (56.2)
History of a Mental Health condition 0.030*
Yes 3242 (16.8) 632 (19.5) 2610 (80.5)
No 16112 (83.3) 3414 (21.2) 12698 (78.8)
Frequency of feeling nervous, anxious, or on edge <0.001***
Not at all or less than 1 day 12095 (62.5) 2693 (22.3) 9402 (77.7)
More than a day 7259 (37.5) 1353 (18.6) 5906 (81.4)
Frequency of feeling depressed <0.001%**
Not at all or less than 1 day 11953 (61.8) 2636 (22.1) 9317 (78.0)
More than a day 7401 (38.2) 1410 (19.1) 5991 (81.0)
Frequency of feeling lonely <0.001***
Not at all or less than 1 day 12012 (62.1) 2678 (22.3) 9334 (77.7)
More than a day 7342 (37.9) 1368 (18.6) 5974 (81.4)
Frequency of feeling hopeless about the future <0.001***
Not at all or less than 1 day 11995 (62.0) 2669 (22.3) 9326 (77.8)
More than a day 7359 (38.0) 1377 (18.7) 5982 (81.3)
Changed plans due to quarantine/stay at home orders 0.764
No 12719 (65.7) 2667 (21.0) 10052 (79.0)
Yes 6635 (34.3) 1379 (20.8) 5256 (79.2)
Safety measures
Not all three 4046 (20.9)
All three 15308 (79.1)

N Frequency, % percentage
*p<0.05
*¥p<0.001

https://doi.org/10.1371/journal.pone.0289533.t001

feelings of nervousness, anxiety, depression, loneliness, and hopelessness during the past 7

days (p < 0.05) (Table 1).

Table 2 looks at the association between clinically diagnosed mental health conditions and
feelings of anxiety, depression, loneliness, and hopelessness. Among study participants with
clinically diagnosed mental health conditions, a greater proportion reported experiencing all
four psychological distress measures (anxious, depressed, lonely and hopeless) for more than a

day during the past 7 days.

Table 2 also looks at the association between personal plans being changed or affected by
quarantine requirements or stay at home orders in the past 7 days and feelings of anxiety,
depression, loneliness, and hopelessness. Among study participants whose personal plans
changed or were affected by quarantine requirements or stay at home orders in the past 7 days,
a greater proportion reported experiencing all four psychological distress measures (anxious,

depressed, lonely and hopeless) for more than a day during the past 7 days.

Table 3 shows multivariate logistic regression analysis results. After adjusting for potential
confounders, compared to study participants age 60+ years, all other age groups were less
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Table 2. Association between mental health conditions, quarantine requirements, and feelings of anxiety, depression, loneliness, hopelessness.

Frequency of feeling nervous, anxious, or on edge

Not at all or less than 1 day
More than a day

Frequency of feeling depressed
Not at all or less than 1 day
More than a day

Frequency of feeling lonely
Not at all or less than 1 day
More than a day

Frequency of feeling hopeless about the future
Not at all or less than 1 day
More than a day

N Frequency, % percentage
*p<0.05

**p<0.01

***p<0.001

https://doi.org/10.1371/journal.pone.0289533.t1002

History of a Mental Health condition Changed plans due to quarantine/stay at home

orders
No Yes No Yes
N (%) N (%) p value N (%) N (%) p value
<0.001*** 0.032*
11003 (91.0) 1092 (9.0) 8017 (66.3) 4078 (33.7)
5109 (70.4) 2150 (29.6) 4702 (64.8) 2557 (35.2)
<0.001*** 0.005**
10860 (90.9) 1093 (9.1) 7945 (66.5) 4008 (33.5)
5252 (71.0) 2149 (29.0) 4774 (64.5) 2627 (35.5)
<0.001*** 0.004**
10899 (90.7) 1113 (9.3) 7986 (66.5) 4026 (33.5)
5213 (71.0) 2129 (29.0) 4733 (64.5) 2609 (35.5)
<0.001*** <0.001%**
10890 (90.8) 1105 (9.2) 7996 (66.7) 3999 (33.3)
5222 (71.0) 2137 (29.0) 4723 (64.2) 2636 (35.8)

likely to follow all three preventive behaviors: 18-29 years (Adj. OR, 95% CI, p value) (0.35,
0.31-0.40, p < 0.001), 30-44 years (0.47, 0.42-0.52, p < 0.001), 45-59 years (0.64, 0.57-0.71,
p < 0.001). After adjusting for potential confounders, sociodemographic differences in pre-
ventive behaviors were noted. Compared to males, females were more likely to follow all three
preventive behaviors (1.56, 1.44-1.68, p<0.001), compared to non-Hispanic white, all other
race/ethnicities were more likely to follow all three preventive behaviors: non-Hispanic black
(1.53,1.33-1.76, p<0.001), Hispanic (1.29, 1.12-1.48, p < 0.001), Other (1.18, 1.02-1.35,

p =0.022).

In addition, compared to study participants with household income of $100k and more, all
other income category groups were less likely to follow all three preventive behaviors: under
10k (0.64, 0.53-0.77, p < 0.001), 10k-30k (0.66, 0.58-0.75, p < 0.001), 30k-50k (0.80, 0.71-
0.91, p < 0.001), 50k-100k (0.82, 0.74-0.91, p < 0.001). Compared to study participants with
BA degree or above, all other educational groups were less likely to follow all three preventive
behaviors: no HS diploma (0.71, 0.58-0.87, p = 0.001), HS graduate or equivalent (0.62, 0.55-
0.70, p < 0.001), some college (0.73, 0.67-0.80, p < 0.001).

Compared to study participants with one person household size, those living in a two, three
and five-person household were more likely to follow all three preventive behaviors: two per-
sons (1.19, 1.08-1.31, p < 0.001), three persons (1.22, 1.08-1.38, p = 0.002), five persons (1.29,
1.08-1.54, p = 0.005). Compared to study participants living in the South, those living in
Northeastern region were more likely to follow all three preventive behaviors (1.76, 1.54-2.01,
p < 0.001), whereas those living in Midwestern region were less likely to follow all three pre-
ventive behaviors (0.83, 0.76-0.91, p < 0.001). Compared to study participants residing in
urban areas, those living in rural and suburban areas were less likely to follow all three preven-
tive behaviors: rural (0.68, 0.58-0.80, p < 0.001), suburban (0.79, 0.72-0.88, p <0.001). Com-
pared to English speaking study participants, Spanish speakers were more likely to follow all
three preventive behaviors (1.71, 1.16-2.53, p = 0.008).

PLOS ONE | https://doi.org/10.1371/journal.pone.0289533  August 4, 2023

7/13


https://doi.org/10.1371/journal.pone.0289533.t002
https://doi.org/10.1371/journal.pone.0289533

PLOS ONE

COVID-19 preventive behaviors and mental health conditions

Table 3. Multivariate adjusted logistic regression analysis.

All three safety measures

adj. OR (95% CI) p value
Age
60+ Reference
18-29 0.35 (0.31-0.40) <0.001***
30-44 0.47 (0.42-0.52) <0.001***
45-59 0.64 (0.57-0.71) <0.001***
Gender
Male Reference
Female 1.56 (1.44-1.68) <0.001***
Race-ethnicity
non-Hispanic White Reference
non-Hispanic Black 1.53 (1.33-1.76) <0.001***
Hispanic 1.29 (1.12-1.48) <0.001***
Other 1.18 (1.02-1.35) 0.022*
Household income
$100,000 or more Reference
Under $10,000 0.64 (0.53-0.77) <0.001***
$10,000 to under $30,000 0.66 (0.58-0.75) <0.001***
$30,000 to under $50,000 0.80 (0.71-0.91) <0.001***
$50,000 to under $100,000 0.82 (0.74-0.91) <0.001***
Education
BA or above Reference
No HS diploma 0.71 (0.58-0.87) 0.001**
HS graduate or equivalent 0.62 (0.55-0.70) <0.001***
Some college 0.73 (0.67-0.80) <0.001***
Household size
One person, I live by myself Reference
Two persons 1.19 (1.08-1.31) <0.001***
Three persons 1.22 (1.08-1.38) 0.002**
Four persons 1.03 (0.90-1.18) 0.674
Five persons 1.29 (1.08-1.54) 0.005**
Six or more persons 0.94 (0.80-1.11) 0.495
Region
South Reference
Northeast 1.76 (1.54-2.01) <0.001***
Midwest 0.83 (0.76-0.91) <0.001***
West 1.04 (0.94-1.15) 0.489
Population density
Urban Reference
Rural 0.68 (0.58-0.80) <0.001***
Suburban 0.79 (0.72-0.88) <0.001***
Language
English Reference
Spanish 1.71 (1.16-2.53) 0.008**
Likelihood to test for COVID-19 if options were available
Not likely at all Reference
Extremely likely 4.36 (3.90-4.91) <0.001***

(Continued)
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Table 3. (Continued)

All three safety measures

adj. OR (95% CI) p value
Very likely 3.75 (3.33-4.23) <0.001***
Moderately likely 2.53 (2.26-2.84) <0.001***
Not too likely 1.65 (1.44-1.88) <0.001***
History of a Mental Health condition
No Reference
Yes 1.09 (0.97-1.21) 0.138
Frequency of feeling nervous, anxious, or on edge
Not at all or less than 1 day Reference
More than a day 1.16 (1.06-1.28) 0.002**
Frequency of feeling depressed
Not at all or less than 1 day Reference
More than a day 1.05 (0.95-1.15) 0.367
Frequency of feeling lonely
Not at all or less than 1 day Reference
More than a day 1.12 (1.02-1.23) 0.019*
Frequency of feeling hopeless
Not at all or less than 1 day Reference
More than a day 1.10 (1.00-1.21) 0.043*
Changed plans due to quarantine/stay at home orders
Yes
No 1.00 (0.92-1.08) 0.954

adj. OR adjusted odds ratio, 95% CI—95% confidence interval
*p<0.05

*p<0.01

5020001

https://doi.org/10.1371/journal.pone.0289533.t1003

Compared to study participants who were not likely at all to get tested for COVID-19, all
other study participants were more likely to follow all three preventive behaviors: extremely
likely (4.36,3.90-4.91, p < 0.001), very likely (3.75, 3.33-4.23, p < 0.001), moderately likely
(2.53,2.26-2.84, p < 0.001), not too likely (1.65, 1.44-1.88, p < 0.001).

Compared to study participants who did not feel nervous, anxious or on edge at all or for
less than a day, those who reported feeling nervous, anxious or on edge for more than a day
during the past 7 days were more likely to follow all three preventive behaviors (1.16, 1.06—-
1.28, p = 0.002). Compared to study participants who were not lonely at all or for less than a
day, those who reported feeling lonely for more than a day during the past 7 days were more
likely to follow all three preventive behaviors (1.12, 1.02-1.23, p = 0.019). And compared to
study participants who did not feel hopeless, those who reported feeling hopeless for more
than a day during the past 7 days were more likely to follow all three preventive behaviors
(1.10, 1.00-1.21, p = 0.043).

Discussion

The current study examined the association between COVID-19 preventive behaviors and
mental health conditions in a nationally representative household survey. Age, gender, race,
socioeconomic status, population density, region, language, and mental health conditions,
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predicted the likelihood of engaging in the three preventive behaviors (mask wearing, hand-
washing, social distancing) in the study.

In general, the majority of participants practiced all three preventive behaviors that are
deemed effective in slowing down the spread of the infectious disease, disease burden and
mortality [17, 18]. A closer assessment of the preventive behaviors across demographic groups
revealed that participants who were 60 years and above were more likely to engage in the three
behaviors compared to all other age groups. Duan et al. [19] also found that older adults were
likely to engage in those three preventive behaviors based on various factors. For example,
mask wearing and social distancing were influenced by health knowledge, past behavior, atti-
tude, and subjective norms, while hand washing was influenced by how much control some-
one had on that action. On the contrary, Alivernini et al. [20] found that adolescents and
young adults’ likelihood to engage in preventive behaviors such as physical distancing, was a
factor of autonomous motivation. To effectively motivate adolescents and young adults to
engage in the targeted behaviors, messaging and interventions should focus on emphasizing
personal and social value of engaging in the behaviors.

Globally, the COVID-19 pandemic may have triggered and exacerbated mental health
issues. For example, depression rates increased exponentially from 3.4% (2017) to 25% (2020)
[11]. In the current study, less than 50% of the participants felt depressed, lonely, hopeless
about the future and anxious or on edge for more than a day during the past seven days. How-
ever, mental health conditions differed significantly among those who had a clinically diag-
nosed mental health condition compared to those who did not, whereby those clinically
diagnosed reported feeling more depressed, anxious, lonely and hopeless. Overall, heightened
mental distress could be attributed to fear of the unknown, information overload, misinforma-
tion, isolation, and mortality concerns [21-23].

The role of mental health in ensuring optimal health continues to grow in importance and
is evidenced in its inclusion in the Sustainable Development Goals [24]. While mental health
conditions are common globally, those affected live one out of five years with a disability and it
accounts for economic loss of over $1 trillion annually. Furthermore, elderly women and
young people in resource limited countries are disproportionately impacted [25]. Between
1990 and 2019, mental health conditions accounted for an increase (3.1% to 4.9%) in the pro-
portion of disability-adjusted life-years (DALYS). In the US, the prevalence and impact of
mental health conditions follows a similar global trend whereby 1 in 5 Americans experience
mental illness in a given year, and more than 50% of the population are expected to be diag-
nosed with a mental disorder at some point in their life [26]. Therefore, timely and sustained
interventions are necessary to curtail the pervasive nature of mental health conditions.

Related to the current study, the World Health Organization recently examined the impact
of lockdown restrictions on mental health. In 2020 findings revealed an increase in depression
and anxiety globally by 25% and an increased number of people suffering from mental health
issues [27]. Similarly, in the US, 1 in 5 adults reported that the pandemic had a significant
impact on their mental health with the proportion of adults reporting symptoms of anxiety
and depression increasing from 36.4 to 41.5% [14, 28]. In the current study, we examined the
extent to which personal plans affected by travel restrictions were associated with mental con-
ditions. For those participants whose personal plans were affected by travel restrictions in the
past 7 days, most of them reported feeling hopeless, depressed, lonely, nervous, anxious or on
edge. More research is needed to establish the causal pathways between COVID-19 and mental
health conditions so as to create targeted interventions that are contextually relevant.

Evidence clearly shows that COVID-19 exacerbated mental health conditions yet invest-
ments in addressing them did not increase. Prior to the pandemic, inequalities in the allocation
of funding to mental health compared to physical healthcare existed [29, 30]. During the
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pandemic, a 2020 World Health Organization rapid assessment found that among 25% of
countries included in the assessment, at least 75% of mental health services were completely or
partially disrupted. Therefore, the increase in the prevalence of mental health conditions add
to an already strained healthcare system across the globe. Initiatives to ensure access for all,
particular those at high risk inclusive of individuals with pre-existing mental health conditions
are warranted [29]. Recommendations include capacity building, scaling up telemedicine
access and integrating mental health services into settings such as primary care, education and
community service. Doing so ensures that countries can meet the increased demand for ade-
quate and accessible mental health and psychosocial support for all [30, 31].

While this cross-sectional study had representation from a nationally representative sample,
the findings may not be generalizable to all populations and settings. Those who did not
respond to the survey and those in different settings such as those in underserved and rural
areas that may not have access to taking these kinds of surveys, may have had different experi-
ences from those who responded to the survey. Self-reported results also have the likelihood of
response bias where the participants may not have provided the most accurate data on their
mental well-being and the COVID-19 preventative practices they practiced. Nevertheless,
study findings and other similar studies, provide meaningful baseline evidence that can be
explored further to develop sustainable efforts to screen for and address the long-term effects
of the pandemic on mental well-being. Future research should further explore the association
between the long-term effects of the COVID-19 pandemic on mental health status and adher-
ence to preventive practices that can be utilized to address current and future public health cri-
ses. Future research should also further explore these associations in various demographic
groups, settings, and persons with varying levels of health conditions to develop targeted edu-
cation and interventions. Our findings have implications for mental health and public health
education, policy, and practice efforts. It is imperative to educate healthcare providers as well
as non-medical staff about the importance of screening for mental health and providing educa-
tion and emotional support to all their patients regardless of their demographics and at various
healthcare entry points. It is also imperative to develop policies and allocate funding as part of
pandemic response efforts that support sustainable mental health interventions and support,
as well as public and provider education.

Conclusion

In conclusion, this study highlights the impact the COVID-19 pandemic may have had on
mental health and the adherence of preventative practices for different demographic groups
from a nationally representative sample in the USA. Mental health conditions such as feeling
depressed, anxious, lonely, and hopeless were triggered and exacerbated as a result of pan-
demic response efforts and may have long-term effects on the general well-being and produc-
tivity. As such, future pandemic response efforts must plan for the impact and increase in
demand for mental health services through integration of care and support into the primary
healthcare and community setting.
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