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Abstract

Background Understanding factors that influence information seeking, assessment of risk and mitigation behaviors
is critical during a public health crises. This longitudinal study examined the influence of self-reported mental

health during the early months of the COVID-19 pandemic on information seeking, risk perception and perceived
mask wearing ability. Mental health screener items included fear, anger, and hopelessness in addition to avoidance,
diminished functional ability and global distress. Theoretical models inform hypotheses linking mental health items
and outcomes.

Methods The research employed a longitudinal 6-state 3-wave online panel survey, with an initial sample of 3,059
participants (2,232 included in longitudinal analyses). Participants roughly represented the states'age, race, ethnicity,
and income demographics.

Results Women, those who identified as Hispanic/Latinx, Black Americans and lower income participants reported
higher overall rates of distress than others. Information seeking was more common among older persons, Democrats,
retirees, those with higher education, and those who knew people who had died of COVID-19. Controlling for such
demographic variables, in multivariable longitudinal models that included baseline mental health measures, distress
and fear were associated with increased information seeking. Distress and fear were also associated with increased risk
perception, and feelings of hopelessness were associated with lower reported mask-wearing ability.

Conclusions Results advance understanding of the role mental health can play in information seeking, risk
perception and mask wearing with implications for clinicians, public health practitioners and policy makers.
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Background

With an increase in anxiety and depression symptom-
atology, mental health appears to have worsened glob-
ally and in the U.S. among many groups during the first
few years of the pandemic [1-6]. Research indicates that
death of a loved one, job loss and increased isolation may
be some of the drivers of pandemic-related distress [7-9].
Women, youth, Black Americans, Hispanic/Latinx and
other historically marginalized groups appear to have
fared worse than others [1, 10—13]. Prevalence estimates
are, however, a matter of debate, due in part to method-
ological differences across studies [14, 15].

The COVID-19 pandemic intersects with a continuing
global mental health crisis in complex and multidirec-
tional ways. Psychological factors are intertwined with
individual responses to COVID-19. The present study
examines the linkages between mental health and these
responses, specifically information seeking, risk percep-
tion, and self-efficacy associated with risk mitigation
behavior.

Mental health and information seeking

Health information seeking, ideally from reputable, cred-
ible sources, is an important step in influencing health
perceptions and behaviors [16]. Research indicates that
health information seeking is associated with discussion
of information with health care providers and knowledge
about treatment options, although it may also pose a risk
of self-diagnosis and non-adherence [17]. Psychological
factors can enhance or undermine health related infor-
mation seeking [18]. Mental health symptoms can influ-
ence whether people seek out or avoid information, and
how they perceive risk and mitigation behaviors [19-24].
Psychological distress has been associated with health
information seeking, even after controlling for health
status [24]. Seeking health-related information is a com-
mon response among those facing health threats [25, 26].
In a meta-analysis involving 20 studies and over 7,000
participants, there was a consistent positive relationship
between health anxiety and health-related information
seeking [27]. Anxiety and fear, including fear of illness,
can motivate information seeking, which may even serve
as a strategy for decreasing anxiety, especially in situa-
tions with high ambiguity [22, 23, 28, 29].

However, some individuals may respond to health
information with heightened anxiety, especially if they
believe they are unable to control the situation [30].
Avoidant coping, including avoidance of health-related
information, may be used in an attempt to mitigate this
anxiety, especially among those with previous experi-
ence of serious illness [31-33]. Depression has also
been associated with avoidance coping as a strategy to
mitigate emotional distress [34—37]. Additionally, anger,
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correlated with both depression and anxiety [38], has
been linked to information avoidance [39].

Mental health and health risk perception

Evidence suggests that an individual’s perceived suscep-
tibility to a threat is often a driver of health behaviors
designed to mitigate risk [40]. Mental health may influ-
ence perception of health risks, such as those posed by
COVID-19. Factors associated with health-related risk
perception include gender, age, health status, socioeco-
nomic status, education, disease knowledge, exposure
to disease related information, disease experience, and
trust in relevant stakeholders providing information
[41]. Psychological distress has also been associated with
increased health risk perception [20, 42], including in a
scoping review of perceived risk of respiratory infectious
diseases [41]. Depressive symptoms specifically have
been linked to greater perception of health risks, and
more pessimistic health appraisals overall [43]. Affective
states such as fear have also been associated with more
pessimistic risk perceptions, whereas those experiencing
anger may have more optimistic appraisals, resulting in
lower perception of risk [19]. In a study of psychologi-
cal factors and risk perception among Italians during the
COVID-19 pandemic, however, negative affective states
including fear, sadness, anxiety and anger were all associ-
ated with increased perception of risk [44].

Mental health and risk mitigation behavior
Risk mitigation measures are important in limiting the
spread of disease [45]. Risk mitigation and inversely,
risky behaviors, have been associated with factors includ-
ing mental health, affective states, attitudes, beliefs
and perceived control [44, 46—48]. These research find-
ings extend to health risk mitigation and risk mitiga-
tion in emergency situations, both of which are relevant
to the COVID-19 pandemic. Fear and worry have been
linked to increased compliance with guidance during the
COVID-19 pandemic [47, 49-51]. Psychological distress
and depression, however, have been linked to decreased
likelihood of engaging in routine health risk mitigation,
such as cancer screenings [21, 52], although this relation-
ship may be moderated by age [53]. Anxiety and avoidant
coping have also been associated with a lower likelihood
of engaging in risk mitigation behaviors associated with
emergencies, such as in disaster preparedness [54, 55].
Psychological factors, such as self-efficacy, appear to
be a necessary precursor for some risk mitigation behav-
iors. Confidence in one’s ability to overcome barriers and
take action to mitigate risk can influence the decision to
act [56]. During the COVID-19 pandemic, mask wear-
ing compliance has been linked to a belief that health
precautions can be undertaken and will be effective [57—
59]. Risk mitigation-related self-efficacy has also been
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associated with better mental health during the pan-
demic [60, 61].

The role of affect

Theoretical frameworks associated with information
seeking, risk perception, and risk mitigation beliefs and
behaviors typically emphasize the importance of affective
states. Affective states such as fear, anger, and sadness,
are among the defining features of many mental health
conditions [62] and are typically a focus of questions on
mental health screeners. As such, theoretical models
that underscore the importance of affect can illuminate
potential relationships between mental health and other
variables of interest.

The General Model of Societal Risk Information Seek-
ing and Avoiding [63], suggests information seeking is
a result of several factors, including individual charac-
teristics (e.g., demographics, experience, values), cog-
nitive, affective and situational precursors. This model
adapts frameworks focused on information-seeking spe-
cific to individual risks, to incorporate broader ‘societal
risks’ (e.g., climate change, pandemics). The model also
includes testable propositions, such as the hypothesis
that affective responses towards the hazard will influence
information seeking.

The Conceptual Model of Health Risk Perceptions [64]
suggests that discrete emotions such as fear, anger, and
sadness influence risk perception. Similarly, the Appraisal
Tendency Framework (ATF) emphasizes the motivational
properties associated with discrete emotions, such as fear
or worry, that can influence judgment and decision-mak-
ing [65]. In contrast, the Valence Theory of Risk Percep-
tion [66] indicates that what matters when considering
risk is not the specific emotion, but whether the emotion
is negative or positive.

Current study

Understanding drivers of information-seeking, risk per-
ception and risk mitigation behaviors during the early
months of a disease outbreak is an urgent public health
priority. To date, however, there is a gap in research
examining the role mental health symptoms play in how
people engage with, interpret and act on information
about public health threats over time. This longitudinal
panel research addresses this gap, focusing on the early
months of the COVID-19 pandemic.

Hypotheses related to mental health and information
seeking were informed by the General Model of Societal
Risk Information Seeking and Avoiding [63], with the
direction of anticipated effects consistent with previous
research. Specifically:

+ H1: distress and fear symptoms will be associated

with increased information seeking.
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+ H2: avoidance symptoms will be associated with
decreased information seeking.

Hypotheses related to mental health and risk perception,
and risk mitigation self-efficacy, are consistent with the
Conceptual Model of Health Risk Perceptions [64] and, at
a more granular level, the Valence Theory of Risk Percep-
tion [66]. Alternative hypotheses, are consistent with the
Appraisal Tendency Framework [65]. Specifically:

+ H3: negative emotions (distress, fear, anger and
depressive symptoms - disinterest in usual activities
and hopelessness) will be associated with greater risk
perception.

« H3 (alternative): The relationship between specific
affective states and risk perception will vary across
items.

+ H4: negative emotions (distress, fear, anger and
depressive symptoms - disinterest in usual activities
and hopelessness) will be associated with decreased
self-efficacy related to mask wearing.

+ H4 (alternative): Specific affective states will
be associated with self-efficacy related to mask
wearing, with differences in the direction of
association by item.

Methods

Sample and procedure

The research was conducted as part of a longitudinal
6-state 3-wave online panel survey with an initial sample
of 3,059 participants. Using GPower 3.1, we conducted
a power analysis based on estimated indicator variables
and a multi-level modeling analytical approach, reveal-
ing a need for ~500 respondents per state. Data was col-
lected from respondents in: Colorado, Iowa, Louisiana,
Massachusetts, Michigan, and Washington. States were
selected that were emerging COVID-19 hotspots at the
time of survey development, and demonstrated variation
in the timing and severity of the COVID-19 pandemic
onset, risk reduction policies (including stay-at-home
orders and mask mandates), and demographic, political,
and social factors.

The online survey panels utilized a proprietary prear-
ranged pool of respondents recruited by QualtricsXM.
Survey panel participants were selected based on census
categories and were roughly representative of the states’
age, race, ethnicity, and income demographics. How-
ever, the sample includes a slightly higher percentage of
women due to the difficulty of meeting multiple sampling
quotas simultaneously (see ‘Results’ for sample details).

We report on Wave 1, 2 and 3 data, collected in the
early months of the pandemic, May-October 2020. The
first wave of the survey was conducted between May
15 and June 7, 2020 (N=3,059). The second wave of the
survey was conducted between August 6 and August 25,
2020 (N=2,078). The third wave was fielded between
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October 9 and October 21, 2020 (N=1,794). The same
respondents were engaged over each wave. While dif-
ferential attrition by subgroups did occur during Waves
2 and 3, this is addressed in the supplemental materials
(Annex I), comparing those included in the longitudinal
cohort and those lost to follow up after the first survey.

Measures

This study is part of a larger online panel survey, which
sought to measure changes in respondents’ COVID-19
perceptions and behaviors over time during the early
months of the pandemic. Survey respondents were asked
to answer a broad range of questions, including questions
about COVID-19-related policies, physical and men-
tal health, information seeking, risk mitigation beliefs
and behaviors. For the purposes of this manuscript, we
examined associations between mental health and infor-
mation-seeking, risk perception and mask wearing abil-
ity (self-efficacy). Many of the variables utilized in this
manuscript were collected in every Wave (1, 2, 3). For
theoretical reasons, however, only baseline mental health
and demographic variables are utilized in final models,
whereas for outcome measures data from all waves is
included to examine relationships with baseline variables
across time.

Demographic information

The survey included information on gender, age, edu-
cation, income, work status, political affiliation, race
and ethnicity. Data on race and ethnicity was collected
by asking “What is your race? and ‘Are you Hispanic
or Latino/a/x?" Race options (select all that apply) were
White, Black American, American Indian / Alaskan
Native, Asian, Native Hawaiian / Pacific Islander, Other.
Racial and ethnic categories were combined during
analysis into five distinct categories: Hispanic/Latinx,
Non-Hispanic/Latinx Asian, Non-Hispanic/Latinx Black
American, Non-Hispanic/Latinx Other or Multiracial,
Non-Hispanic/Latinx White. Additionally, information
was collected on participant experience with COVID-19,
including knowing someone who died from COVID- 19.

Mental health indicators - distress thermometer

Distress thermometers have been used for clinical prac-
tice and research and can provide a rapid global assess-
ment of mental health [67]. Participants were asked,
Please describe how much distress you have been feeling
overall in the past week, where 0=things are good, 10=I
feel as bad as I have ever felt.

Mental health indicators - WASSS-6 [68]

The WHO-UNHCR Assessment Schedule of Seri-
ous Symptoms in Humanitarian Settings (WASSS) was
created as a rapid screener for use during disasters. It
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includes five items related to mental health symptoms
(fear, anger, lack of interest, hopelessness, avoidance)
and one item measuring functional ability associated
with activities essential for daily living. Participants were
asked, In general over the past two weeks, how often have
you felt... So afraid that nothing could calm me down; So
angry that I felt out of control; Uninterested in things that
I used to like; So hopeless that I did not want to carry on
living; So upset (about COVID-19) that I tried to avoid
conversations or activities that reminded me (of COVID-
19); Unable to carry out essential activities for daily liv-
ing because of the above. Respondents were asked to rate
how frequently they experienced each item during the
prior two weeks using the following scale: (1) none of the
time; (2) a little of the time; (3) some of the time; (4) most
of the time; and (5) all of the time. The avoidance item
was adapted to be specific to COVID-19.

Information seeking

Participants were asked, In the past two months how
closely have you been following news and information
about COVID-19? Response options ranged from 1 (not
at all) to 5 (very closely).

Risk perception

Participants were asked, On a scale of 0-100%, what do
you think is the chance that you will get COVID-19 in the
next three months? Please give your best guess. Partici-
pants could move a slider from 0-100%. In this dataset,
the mode was 50%, the median value was 21% with an
interquartile range (IQR) of 40%.

Risk mitigation-related self-efficacy

Self-efficacy provides a window into upstream psycho-
logical processes and appears to be a necessary pre-
cursor for risk mitigation behaviors. Participants were
asked, To what extent do you agree or disagree with the
following statement? I am able to wear a face covering.
Response options ranged from 1 (strongly disagree) to 5
(strongly agree). Although respondents were also asked
how frequently they wore a mask in indoor public spaces
this variable was not used for analyses because we only
had data from a non representative subsample of those
who were actually visiting indoor public spaces [69]. In
contrast, the full sample could respond to a question on
mask wearing ability, including those who may have been
entirely or mostly avoiding indoor spaces, especially dur-
ing the initial months of the pandemic.

Analysis

Statistical analyses were conducted using SAS software,
version 9.4, SAS System for Windows (copyright© 2013
SAS Institute Inc.). Baseline differences between those
lost to follow-up after Wave 1 and those participating in
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the cohort at multiple time points were determined using
t-tests for continuous variables and Chi-squared tests for
proportions. Associations between demographic vari-
ables and information seeking at baseline were assessed
using linear mixed models with random intercept for
individual. Demographic variables deemed to be sta-
tistically significant at the 0.001 level were included as
adjustment variables in all models to assess the a priori
hypotheses.

Effects of mental health variables at baseline on infor-
mation seeking (H1, H2), risk perception (H3), and risk
mitigation self-efficacy (H4) across time were analyzed
using linear mixed models. A univariable model for the
association between each mental health variable on each
hypothesized outcome was constructed (22 total mod-
els). The models were constructed with the mental health
variables at baseline treated as continuous variables, time
(three levels: baseline as reference, Time 2, Time 3) and
the interaction of mental health variable and time as fixed
factors, and were adjusted for significant demograph-
ics. Random intercepts for individual were included in
all models to account for correlations between repeated
measurements. Final multivariable models were assessed
for each outcome. Mental health at baseline variables
deemed statistically significant in the univariable model
for each outcome were included. For each model, esti-
mates (B) were determined with 95% confidence intervals
(CI). To adjust for multiple comparisons the level of sta-
tistical significance for the interaction effect was set at a
conservative 0.001.

Results

Sample characteristics across waves

There were 3,059 unique respondents. Of these, 827
(27%) participated in only the baseline survey and were
excluded from the analysis. The remaining 2,232 survey
respondents included in longitudinal analyses were 63%
women with a mean age of 43.28 (SD=15.58), and house-
hold size of 3.08 (SD=1.64). The majority of respondents
were Non-Hispanic/Non-Latinx (NHNL) White (73%),
with 10% NHNL Black Americans, 10% Hispanic/Latinx,
5% NHNL Asian, 4% NHNL Other or Multiracial. Almost
half of respondents (49%) had an income under $60,000
per year. Just over two thirds of the sample (79%) had at
least ‘some college’ The sample was fairly evenly split by
political party, with 36% of respondents identifying as
Democrat, 25% Republican, 34% Independent, and 6%
Other. Over half (57%) were employed at least part-time,
18% were unemployed or furloughed, 13% were retirees,
5% were students, 4% were working without pay, and 4%
were on disability. As a reminder, sampling quotas were
used to ensure that the sample demographics were simi-
lar to each state’s age, race, ethnicity, and income demo-
graphics. Despite this, based on 2021 nationwide census
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data [70], there is some overrepresentation of women and
those with some college or higher education (although
income levels are comparable or lower than nationwide
data). There is also some underrepresentation of Black
Americans and Hispanic/Latinx groups.

The baseline and longitudinal samples were compared
to better understand those lost to follow up. On aver-
age, those participating in only the baseline survey were
angrier [1.70 (SD: 0.97) vs. 1.61 (SD: 0.88)] and had less
functional ability [1.90 (SD: 1.15) vs. 1.70 (SD: 0.98)]
than those who participated in follow-up surveys. More
women participated in the follow-up surveys (63% ver-
sus 53%; p-value<0.001) and Non-Hispanic/Non-Latinx
Whites were overrepresented in follow-up surveys
(73% versus 65%; p-value<0.001). For additional details
on demographics and all comparisons between those
included in the longitudinal cohort and those lost to fol-
low up after baseline, see Supplemental Materials, Annex
L

Table 1 summarizes baseline mental health outcomes
and demographics associated with distress. Distress and
responses to mental health screener items were relatively
high, with 41% of respondents endorsing a 6 or higher on
the distress thermometer (0—10) scale, and between 11%
and 33% of the sample with a response indicating at least
‘some of the time’ on each of the mental health screener
items. Notably, when used in clinical practice, a distress
rating of at least 4 and any response of ‘some of the time’
or above is considered a ‘red flag’ in need of follow up [71,
72]. Although these rates appeared fairly constant across
the 3 waves, there was differential attrition among spe-
cific subgroups. Notably, some groups reported higher
rates of distress than others including women, younger
participants, Hispanic/Latinx, Black American respon-
dents, lower income groups, and those who know people
who have died of COVID-19. Groups both working and
unable to work during the pandemic fared worse when
compared to retirees. Republicans reported less distress
compared to Democrats.

Table 2 summarizes demographic associations with
information seeking at baseline. Notably, on average
older persons sought information more than younger
persons (B (CI): 0.01 (0.01, 0.02)), and those who had
less education sought information less frequently com-
pared to those with graduate degrees (B (CI): -0.69 (-1.00,
-0.38)). Individuals identifying with the Democratic
party sought information more frequently than indi-
viduals identifying with other political parties (B (CI):
0.24 (0.13, 0.36)). Employment status had a significant
effect on information seeking frequency with retirees
seeking information most frequently (B (CI): 0.65 (0.45,
0.88)). As the number of people known who died from
COVID-19 increased, the frequency of information seek-
ing also increased (B (CI): 0.26 (0.14, 0.38)). Tables 1 and
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Table 1 Baseline Mental health descriptives and demographics associated with distress
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Mental health survey items

T1 (May/June 2020)
(total sample N = 3,059)
(M; SD)(n)

Distress overall in past week (6 or higher rating out of 10, 0 = things are good, 10 = | feel as bad as | have ever felt)

Mental Health Screener items, past 2 weeks, how often have you felt. ..
(% reporting ‘some, most, all of the time ’ collapsed)

So afraid that nothing could calm me down (fear)

So angry that | felt out of control (anger)

Uninterested in things that | used to like (disinterest)

So hopeless that I did not want to carry on living (hopelessness)

So upset about COVID-19 that | tried to avoid conversations or activities that reminded me of COVID-19 (upset/
avoidance)
Unable to carry out activities for essential living because of the above (diminished functional ability)

Association between demographics and distress at Time 1 (REF = reference group)
Gender (Female)

Age

Hispanic/Latinx (REF: White)

Asian (REF: White)

Black American (REF: White)

Multiracial (REF: White)

Less than high school (REF: Graduate degree)

High school (REF: Graduate degree)

Some college (REF: Graduate degree)

2 year degree (REF: Graduate degree)

4 year degree (REF: Graduate degree)
$10,000 or less (REF: More than $150,000)
$10,001-$20,000 (REF: More than $150,000)
$20,001-$30,000 (REF: More than $150,000)
$30,001 to $40,000 (REF: More than $150,000
$40,001 to $50,000 (REF: More than $150,000
$50,001 to $60,000 (REF: More than $150,000
$60,001 to $80,000 (REF: More than $150,000
$80,001 to $100,000 (REF: More than $150,000)

$100,001 to $150,000 (REF: More than $150,000)

Employed full time (32 or more hours/week) (REF: Retired)
Employed part time (1-31 h/week) (REF: Retired)

Working without pay (e.g., childcare, volunteering) (REF: Retired)
Furloughed (REF: Retired)

Unemployed and looking for work (REF: Retired)

Unemployed and not looking for work (REF: Retired)

Receiving or awaiting approval for disability payments (REF: Retired)
Primarily a student (REF: Retired)

Republican (REF: Democrat)

Independent (REF: Democrat)

Other (REF: Democrat)

#Known who have died of COVID-19

41% (M=041; SD=0.49)
(n=3.056)

17% (M=0.17; SD=0.38)
(n=3,002)
18% (M=0.18; SD=0.38)
(n=3,009)
33% (M=0.32; SD=0.47)
(n=3,010)
11% (M=0.11;, SD=0.32)
(n=3,010)
28% (M=0.28; SD=0.45)
(n=3,010)
23% (M=0.22; SD=0.42)
(n=3,010)
B (Cl), p value
0.82 (0.62, 1.02), <0.001
-0.04 (-0.05,-0.04), <0.001
0.81(0.48,1.13), <0.001
0.30(-0.21,0.81),0.251
0.88 (0.56, 1.20), <0.001
0.55(0.03, 1.06), 0.039
0.76 (0.11,1.04),0.021
0.67 (0.35, 1.00), <0.001
0.29 (-0.02,0.61), 0.068
0.70(0.32, 1.08), <0.001
0.25 (-0.06,0.56),0.118
1.14 (0.70, 1.59), < 0.001
143 (0.97,1.89), <0.001
0.91 (0.45, 1.38), <0.001
1.00 (0.53, 1.46), <0.001
0.70(0.24, 1.15),0.003
0.37 (-0 0.119
022 (-0 0.293
0.34 (- 0.115
0.20 (-0 0.182
1.30(1 ), <0.001

(1. ), <0.001
1.51(0.94, 2.07), <0.001
1.35(0.81, 1.89), <0.001

(1 ),

( ),

( )

(1

.10,0.85),
.19,0.64),
-0.08,0.77),
12,0.64),

00,161

149 (1.11,1.87

2.28 (1.85,2.72), <0.001
1.40(0.89, 1.90), <0.001
2.58(2.00, 3.16), <0.001
2.01 (149, 2.54), <0.001
-0.88 (-1.14,-0.62), <0.001
-0.34 (-0.57,-0.10), 0.005
-0.08 (-0.51,0.36), 0.730
0.59(0.33,0.89), <0.001

T1:N=3,056; T2: N=2,078; T3: N=1,794. Variables performed fairly consistently across the 3 time points. However, we only report Time 1 due to differential attrition
across time among specific subgroups (men, Non-White respondents). In addition, on average those participating in only T1 were angrier and reported less
functional ability than those who participated in follow-up surveys. Relationships were similar between Time 1 demographics and distress across time
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Table 2 Demographic associations with information seeking at baseline
Demographic Variables (REF = reference group) Info-seeking Risk Perception Risk Mitigation

B (Cl), p value

B (Cl), p value

B (Cl), p value

Gender (Female)

-0.14 (-0.23,-0.05), 0.003

2.83(0.88,4.79),0.004

-0.04 (-0.13,0.06), 0427

Age 0.01 (0.01,0.02), <0.001 4(-0.20,-0.07), <0.001 0.00 (-0.00,0.01),0.132
Hispanic/Latinx (REF: White) -0.09 (-0.24,0.07),0.276 1 78( 1.49,5.04),0.286 -0.02 (-0.18,0.13),0.789
Asian (REF: White) -0.02 (-0.23,0.203), 0.896 0.99 (-3.60, 5.58), 0.673 0.29(0.07,0.51),0.009
Black American (REF: White) 0.17 (0.01,0.32),0.035 -3.71 (-6.94,-047),0.025 -0.06 (-0.21,0.09), 0.452
Multi-racial (REF: White) -0.03 (-0.27,0.21),0.811 -1.52 (-6.62, 3.59), 0.560 -0.04 (-0.29,0.20),0.719
Education (< HS vs. Graduate Degree) -0.69 (-1.00, -0.38)), < 0.001 -3.86 (-10.44, 2.72),0.250 -0.64 (-0.95,-0.34), <0.001
Work Status (Unemployed, not looking vs. retired) -0.65 (-0.88,-0.43), <0.001 4.23 (-0.54,9.00), 0.082 -0.52 (-0.74,-0.29), < 0.001
Political Party (Republican vs. Democrat) -0.24 (-0.36,-0.13), <0.001 -7.18 (-9.63,-4.72), <0.001 -0.35 (-0.47,-0.24), <0.001
#Known who have died of COVID-19 0.26 (0.14,,0.38), <0.001 91 (1.39,6.43), 0.002 0.19(0.08,0.31),0.001

Statistical significance set at 0.001. Demographic models were run for each outcome with similar results. Consequently, the same demographics variables were used
for adjustment across the three outcomes models, with ethnicity and race adjusted for in each model on theoretical grounds

2 provide information on reference groups for all demo-
graphic variables.

Next, we examined univariable models of the associa-
tion between mental health at baseline and information
seeking behavior, risk perception, and risk mitigation
self-efficacy over time. In univariable analyses, informa-
tion seeking was significantly associated with baseline
distress. After adjusting for demographics (age, gender,
race/ethnicity, income, number of people known who
died of COVID-19, education, political party, and work
status), every 1 unit increase in distress resulted in 0.06
(CI: 0.04, 0.07) units increase of information seeking
frequency (p-value<0.001). Fear, avoidance, anger, and
diminished functional ability at baseline were all also
associated with increased frequency of information seek-
ing after adjusting for demographics. In general, as time
went on, the frequency of information seeking decreased.
The relationship between baseline mental health factors
and information seeking was consistent across survey
waves.

Risk perception was significantly positively associated
with all baseline mental health factors (Table 3). After
adjusting for demographics, every 1 unit increase in fear
resulted in a 4.26% point (CL: 3.12, 5.40) increase in the
perceived risk of getting COVID-19. In general, risk per-
ception was greatest during time point 2. The relation-
ship between mental health factors at baseline and risk
perception was not dependent on time.

Mask wearing self-efficacy (perceived ability to wear a
mask), was significantly negatively associated with base-
line hopelessness (Table 3). After adjusting for demo-
graphics, every 1 unit increase in hopelessness was
associated with a 0.11 point decrease in perceived ability
to wear a mask (CI: -0.16, -0.05). No other baseline men-
tal health factors were associated with this outcome. In
general, perceived ability to wear a mask improved over
time, perhaps related to mask related messaging, expe-
rience, availability and/or affordability. The relationship

between mental health factors at baseline and this vari-
able was not however, dependent on time.

Finally, Table 4 summarizes multivariable models
examining all mental health variables that were signifi-
cant in the univariable models for each outcome (e.g., for
information seeking: distress, fear, anger, upset/avoid-
ance, and diminished functional ability were put together
in one model with the adjustment variables). After
adjusting for demographics, only interpreting results
<0.001, distress and fear were associated with increased
information seeking. Increased perception of risk was
also significantly associated with distress and fear in mul-
tivariable models while hopelessness was significantly
associated with lower mask wearing self-efficacy.

Discussion
As a whole, our results underscore multiple ways in
which mental health is intertwined with individuals’
responses to the COVID-19 pandemic. First, we find
that some groups, including women, Hispanic/Latinx,
Black American participants, and lower income groups
reported higher rates of distress than others. Although
such differences may be due to factors other than the
pandemic, results are consistent with literaturesuggesting
that adverse mental health outcomes associated with the
pandemic are not impacting all groups equally [1, 8, 13,
70, 73-79]. Such results underscore the importance of
targeting specific groups for additional outreach efforts
to ensure they are receiving the necessary support.
Demographic characteristics were also associated with
information seeking behavior. Information seeking was
more common among older persons, those with higher
education, Democrats, retirees, and those who knew
people who had died of COVID-19. This is consistent
with literature suggesting that there is demographic vari-
ation (e.g., gender, age, race/ethnicity) in health-related
information-seeking, risk perception and risk taking/mit-
igation behaviors [77, 80—82]. Findings have direct impli-
cations for practice, suggesting that targeted outreach
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Table 3 Univariable model results for the association between baseline mental health and information seeking, risk perception, and

mask wearing self-efficacy over time

Info-seeking
B (Cl), p value

Risk Perception
B (Cl), p value

Mask wearing self-efficacy
B (Cl), p value

Distress (Scale 0-10)
Wave (REF =Baseline)
2

3

Distress * Wave (REF = Baseline)
2

3

Fear

Wave (REF =Baseline)
2

3

Fear * Wave

2

3

Upset/avoidance
Wave (REF = Baseline)
2

3

Upset/avoidance * Wave (REF = Baseline)

2

3

Anger

Wave (REF =Baseline)
2

3

Anger * Wave (REF = Baseline)
2

3

Disinterest

Wave (REF =Baseline)
2

3

Disinterest * Wave

2

3

Hopelessness

Wave (REF = Baseline)
2

3

Hopelessness * Wave (REF = Baseline)

2

3

Diminished functional ability
Wave (REF =Baseline)

2

3

Diminished functional ability * Wave (REF = Baseline)

2
3

0.06 (0.04,0.07), <0.001

-0.03 (-0.14,0.08),), 0.584
-0.09(-0.20,0.03), 0.145

0.23(0.14,0.33), <0.001
0.10(-0.02,0.23), 0.104
0.18(0.12,0.23), <0.001

-0.17(-0.31,0.04),0.013
-0.20(-0.36,-0.04), 0.015

-0.01(-0.08,0.07),0.907
-0.06 (-0.15,0.03),0.175
0.08(0.04,0.12), <0.001

-0.18 (-0.30,-0.05), 0.009
-0.23(-0.38,-0.07), 0.004

0.00(-0.06, 0.06), 0.945
-0.03(-0.10,0.04), 0.335
0.10(0.05,0.15), <0.001

-0.17(-0.31,-0.04),0.014
-0.16 (-0.32,0.00), 0.047

0.00(-0.08,0.08), 0.929
-0.08(-0.17,0.01),0.077
0.07(0.03,0.12),0.001

-0.19(-0.34,-0.05), 0.007
-0.23(-0.39,-0.06), 0.008

0.01(-0.05,0.07),0.802
-0.03(-0.10,0.04),0.372
0.07(0.01,0.13),0.016

-0.22 (-0.35,-0.09), 0.001
-0.25(-041,-0.10), 0.001

0.03(-0.06,0.11), 0.499
-0.03(-0.13,0.07), 0.595
0.11(0.06,0.16), <0.001

-0.20(-0.33,-0.07), 0.003
-0.23 (-0.38,-0.08), 0.004

0.01(-0.06,0.08), 0.749
-0.04(-0.12,0.04), 0.351

2.12(1.78 3.46), <0.001

846 (6.26, 10.67), <0.001
8.85(6.42,11.29), <0.001

7.00(4.99, 9.02), <0.001
5.03(2.45,7.61), <0.001
4.26 (3.12, 5.40), <0.001

2.38(-0.47,5.24),0.102
1.03 (-2.32,4.38), 0.546

-0.07 (-1.65, 1.52),0.937
0.49(-1.36, 2.34), 0.602
2.57(1.70,3.44), < 0.001

2.74(0.01,5.47),0.049
1.49(-1.72,4.70), 0.364

-0.24 (-1.46, 0.99), 0.703
0.19(-1.24,1.62),0.798
3.66(2.54,4.77), <0.001

3.13(0.26,6.00), 0.032
1.57(-1.81,4.94),0.363

-0.51(-2.08,1.06),0.523
0.18(-1.66, 2.02), 0.845
3.50(2.59,4.41),<0.001

2.77(-0.18 5.72), 0.065
3.51(0.03,7.00),0.048

-0.24(-1.50, 1.03),0.713
-0.82(-2.30,0.67),0.28
3.31(2.05,4.58), <0.001

2.66 (-0.08, 5.40), 0.057
0.47(-2.81,3.74),0.78

-0.27(-2.03, 1.49), 0.767
1.10(-1.04,3.24), 0315
2.82(1.80, 3.84), <0.001

3.78(1.02,6.54),0.007
1.31(-1.92,4.54),0.428

-0.88(-2.30,0.53),0.22
0.34(-1.33,2.00), 0.692

0.01(-0.01,0.02),0.471

0.17(0.08,0.27), <0.001
0.27(0.16,0.37), <0.001

-0.00(-0.09,0.08),0.937
-0.13(-0.24,-0.02), 0.024
0.01(-0.04,0.06), 0.675

0.24(0.11,0.36), <0.001
0.35(0.21,0.50), <0.001

-0.06(-0.12,0.01),0.107
-0.10(-0.18,-0.02), 0.011
-0.03(-0.07,0.01),0.126

0.18 (0.06, 0.30), 0.002
0.16 (0.02,0.30),0.021

-0.02 (-0.07,0.04), 0.508
0.02 (-0.05,0.08), 0.636
-0.08(-0.13,-0.03), 0.001

0.17(0.05,0.29),0.007
0.21(0.06, 0.35), 0.005

-0.02 (-0.08,0.05), 0.655
-0.01(-0.09,0.07),0.803
-0.00(-0.04,0.04),0.951

0.17(0.05,0.30), 0.008
0.24(0.09,0.39), 0.002

-0.01(-0.07,0.04), 0.648
-0.02 (-0.09,0.04), 0.455
-0.11(-0.16,-0.05), <0.001

0.13(0.01,0.25),0.032
0.18(0.05,0.32),0.01

0.01(-0.06,0.09), 0.725
0.00(-0.09,0.10), 0.942
-0.00(-0.05,0.04),0.947

0.25(0.13,0.36), <0.001
0.29(0.15,0.42), <0.001

-0.06 (-0.12,0.00), 0.057
-0.06 (-0.13,0.01),0.115

Statistical significance set at p=0.001. All models adjusted for age, income, number of people known who died of COVID-19, education, political party, and work

status
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Table 4 Multivariable mental health at baseline models with information seeking, risk perception and mask wearing self-efficacy over

time models

Mental Health Variables Information seeking

B (Cl), p value

Risk Perception Mask Wearing
B (Cl), p value Self-Efficacy
B (Cl), p value

Distress 0.05(0.03,0.06), <0.001
Fear 0.13(0.08,0.17), <0.001
Anger -0.03(-0.08,0.01),0.117
Disinterest
Hopelessness
Upset/ avoidance

Diminished functional ability

0.01(-0.02,0.05), 0431
0.04(0.00,0.08),0.061

1.73(1.37,2.10), <0.001
1.98 (1.05, 2.92), <0.001
056 (-0.37,1.48),0.237
1.17(0.43,1.90), 0.002

0.34(-0.68,1.36),0.517
0.78(0.11, 1.45),0.023

-043(-1.26,041),0.319 ,

-0.11(-0.15,-0.08), < 0.001

Statistical significance set at p=0.001. All models adjusted for age, income, number of people known who died of COVID-19, education, political party, and work
status. This table includes any mental health variable that was significant in Table 3 in one model. For example, for info seeking, distress, fear, anger, upset/avoidance,
and diminished functional ability are in the model together with the adjustment variables

and risk communication strategies are needed for specific
subgroups that may be less likely to seek information.

Mental health and information seeking, risk perception
and mask-wearing self-efficacy

Controlling for demographics, baseline mental health
items were consistently associated with all key out-
comes across time (information seeking, risk perception
and mask-wearing self-efficacy). We focus on the most
robust longitudinal relationships in the following sec-
tions, significant at <0.001, examining results relative to
hypotheses informed by theoretical models and previous
research.

Information seeking

In multivariable models, distress, fear, upset/avoidance
(COVID-19 specific), and diminished functional ability
were all associated with increased information seeking
across time. Results support the hypothesis that distress
and fear symptoms on a mental health screener will be
associated with increased information seeking. These
results are consistent with the General Model of Societal
Risk Information Seeking and Avoiding, with the direction
of anticipated effects consistent with previous research
suggesting that information seeking is an active coping
strategy for decreasing anxiety [22, 23, 28].

Also based on previous research, we predicted that
COVID-specific upset/avoidance symptoms on a men-
tal health screener would be associated with decreased
information seeking. However, null results from the
most stringent longitudinal models did not support this
hypothesis. Future research should further examine rela-
tionships between avoidance of conversations or activi-
ties related to events such as COVID, and associated
health information seeking.

Risk perception
Distress and fear were also associated with increased
risk perception across time. However, other

negatively-valenced responses to the mental health
screener (anger, hopelessness, disinterest) did not have
any significant association with risk perception. This sug-
gests that not all negative emotions are similarly associ-
ated with increased risk (as hypothesis H3 predicts), but
rather that mental health symptoms are associated with
risk perception linked to specific affective states (consis-
tent with the alternative hypothesis). Findings are consis-
tent with other research during the pandemic indicating
that fear heightens perception of risk, perhaps linked to
uncertainty and a lack of control [44].

Mask-wearing self-efficacy

Feelings of hopelessness were associated with lower per-
ceived mask-wearing ability across time. This was the
only mental health screener item associated with this
outcome. These results suggest support for the alterna-
tive hypothesis indicating that individual items associ-
ated with specific affective states are better predictors
of mask wearing self-efficacy than all items associated
with negatively-valenced emotions. The relationship
between hopelessness and decreased self-efficacy around
mask wearing makes sense in light of previous research
indicating that depression can undermine motivation to
perform certain behaviors, in part due to beliefs such as
pessimism or fatalism [83]. Research indicates that self-
efficacy is a precursor to mitigation behaviors [84]. In line
with this and findings here, targeted messaging focused
on increasing mask wearing self-efficacy may particu-
larly benefit individuals who are feeling hopeless during
an emerging public health crisis. Future research should
focus on such interventions, examining suggested causal
pathways. Future research should also examine the rela-
tionship between barriers to engaging in risk mitigation
behaviors, such as mask wearing, and the mental health
implications.
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Public health implications

This study makes important contributions to the litera-
ture, capturing longitudinal perceptions and experiences
during an emerging public health crisis. Results highlight
the influence of mental health, and affect-related factors
on information seeking, risk perception and mask wear-
ing self-efficacy, during a disease outbreak. These results
provide support for some hypotheses derived from theo-
retical models, and advance understanding of the role of
discrete emotions as predictors of key risk-related out-
comes. Furthermore, this research illuminates individual
factors that can have population level impact, underscor-
ing the importance of multi-level public health interven-
tions during disease outbreaks.

Strengths

This study emphasizes the importance of considering
mental health factors when designing policies and risk
communication strategies associated with public health
guidance. This work also advances understanding of the
role mental health can play in compliance with public
health guidance. Messages about disease risk and risk-
mitigation behaviors may need to be adapted for com-
munities disproportionately experiencing mental health
challenges during emerging crises. For example, mes-
sages that inspire hope and emphasize ways to increase
self-efficacy may be useful for those struggling with
depressive symptoms. Furthermore, practitioners may
consider interventions designed to address negative
thought patterns typically associated with depression, in
order to encourage mask wearing and other risk mitiga-
tion behaviors.

Limitations

Despite the strengths of this multi-site, multi-wave
panel survey, limitations of the research must be con-
sidered. The study includes data from only 6 of the U.S.
states, which may not be representative of the nation as
a whole. Differential attrition in panel respondents over
the three survey waves may influence results and conclu-
sions. As noted, on average those participating in only
the first wave of the survey were angrier and had more
challenges associated with daily living attributed to men-
tal health symptoms (by respondents), than those who
participated in follow-up surveys. Results may not fully
capture those with more severe levels of mental health
symptoms. Survey length limitations and attempts to
reduce respondent burden during the early months of the
pandemic prevented the use of full-scale mental health
measures (e.g., for depression), or a more comprehensive
approach to measuring outcome variables such as risk
perception. Additionally, it is beyond the scope of this
research to determine what amount of reported informa-
tion seeking is from sources considered to be credible.
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Information seeking may result in exposure to misinfor-
mation. Research during the pandemic suggests however,
that the most common source of information seeking was
government websites, often considered to be fairly repu-
table compared to other sources [85].

Conclusion

Responses to a brief mental health screener are asso-
ciated with information seeking, risk perception and
mask-wearing self-efficacy over time, and during the
early months of a public health emergency. Mental health
factors are important considerations for policy-makers,
public health professionals, and mental health providers
during future public health crises.
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