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Abstract

Background To date, much of the research on individual
difference correlates of coronavirus guideline adher-
ence is cross-sectional, leaving prospective associations
between these factors unaddressed. Additionally, inves-
tigations of prospective predictors of mask-wearing,
COVID-19 symptoms, and viral testing remain wanting.

Purpose The present study examined prospective rela-
tions between demographic factors, personality traits, so-
cial cognitions and guideline adherence, mask-wearing,
symptoms, and viral testing in a U.S. sample (N = 500)
during the initial surge of COVID-19 deaths in the
United State between late March and early May 2020.

Methods Guided by a disposition-belief-motivation
framework, correlational analyses, and path models
tested associations among baseline personality traits,
guideline adherence social cognitions, health beliefs,
guideline adherence and follow-up guideline adherence,
mask-wearing, symptom counts, and 30-day viral testing.

Results Modeling results showed greater baseline agree-
ableness, conscientiousness, and extraversion were
associated with more frequent baseline guideline ad-
herence. More liberal political beliefs, greater guide-
line adherence intentions, and more frequent guideline
adherence at baseline predicted more frequent mask-
wearing at follow-up. Sex (female), lower perceived
health, and greater neuroticism at baseline predicted
greater symptom counts at follow-up. Reports of viral
testing were quite low (1.80%), yet were consistent with
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concurrent national reporting and limited availability of
testing.

Conclusions Results show how inconsistencies and pol-
iticization of health policy communication were con-
comitant with the effects of individual-level political
beliefs on mask-wearing during the initial surge. The
results further clarify how personality traits related to
social responsibility (i.e., agreeableness, conscientious-
ness) are associated with following new norms for pre-
scribed behaviors and how symptom reporting can be
as much a marker of perceived health as emotional
stability.

Keywords: COVID-19 - Guideline adherence - Mask-
wearing - Symptoms - Personality - Health beliefs

Introduction

To date, research investigating individual differences
in demographic factors, personality traits, social cog-
nitions, and adherence to coronavirus governmental
advisements (including mask-wearing) has shown
greater conscientiousness, extraversion, agreeableness,
and openness to be associated with greater guideline
adherence [1-3]. In addition, research on intentions to
practice social distancing has shown greater endorse-
ment of subjective and moral norms for distancing, per-
ceived control of distancing, self-efficacy for distancing,
and positive attitudes toward distancing to be asso-
ciated with stronger plans to socially distance [4, 5].
However, much of the extant research on correlates
of coronavirus guideline adherence is cross-sectional,
leaving prospective associations between adherence and
these factors unaddressed. Moreover, investigations
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of prospective associations between personality traits
and social cognitions and COVID-19 symptom counts
and SARS-CoV-2 viral testing remain wanting [6], es-
pecially during the initial increase of cases and deaths
in the United States during Spring 2020. Using an in-
tegrative disposition-belief-motivation framework, the
goal of the present study was to test prospective asso-
ciations between personality traits, guideline-related be-
liefs and intentions, health beliefs, guideline adherence
and subsequent guideline adherence, mask-wearing (as
was later advised), COVID-19 symptom counts, and
SARS-CoV-2 viral testing during the first surge of cases
and deaths in the United States during spring 2020. The
disposition-belief approach allows for the integration of
components of the Theory of Planned Behavior, Social
Cognitive Theory, and the Health Belief Models with
personality traits to produce a more comprehensive ren-
dering of pandemic-related behaviors and outcomes [7].

In the United States, the White House Coronavirus
Task Force introduced guidelines pertaining to social
distancing (e.g., avoiding being closer than 6 ft to other
people, worked or engaged in schooling or otherwise re-
mained at home whenever possible) and hygienic prac-
tices (e.g., washed hands for 20 s, avoided touching face)
on March 16, 2020 (see supplemental material). These
initial guidelines did not include mask-wearing, which
the Centers for Disease Control and Prevention (CDC)
subsequently included as a recommendation on April 3,
2020 (see Fig. 1 for public health and epidemiological
timelines). Multivariate modeling of demographic char-
acteristics, personality traits, and social cognitions in
a U.S. sample during the initial 15-day period showed
greater overall guideline adherence was directly asso-
ciated with greater conscientiousness, social endorse-
ment of guidelines, positive attitudes toward guidelines,

guideline self-efficacy, and the presence of a shelter-in-
place order [1]. More frequent guideline adherence also
was indirectly associated with greater openness to ex-
perience via positive attitudes toward guidelines. Related
research has shown intentions to be associated with
social distancing behavior and other preventive behav-
iors, including hand washing, respiratory hygiene, and
staying at home [4, 5, 8]. Evidence suggests more fre-
quent mask-wearing is positively associated with beliefs
about related behavioral outcomes, need for cognition,
self-control, risk aversion, and more liberal political
orientation and negatively associated with beliefs in mis-
information [9, 10].

Other research had adopted a health belief approach
to test how coronavirus-related social cognitions influ-
ence preventive behaviors. The evidence for perceived risk
of exposure and perceived severity is somewhat mixed;
specifically, the perceived likelihood of being infected
(perceived risk) was positively correlated with social
distancing and hand washing, more so than the likeli-
hood of transmission (perceived severity) of becoming
infected [11]. Other studies showed perceived risk and
severity were both positively associated with preventive
behaviors [12-14], while other research showed these re-
lations were attenuated when other social cognitions and
personality traits were modeled simultaneously [1].

Additional COVID-related outcomes, including
symptoms and viral testing, remain largely unstudied but
should, in principle, be related to guideline adherence
and mask-wearing, as well as some of the correlates of
guideline adherence and mask-wearing described above.
Some research has addressed SARS-CoV-2 testing and
COVID-19 symptom reporting [13, 15], however, no evi-
dence speaks directly to guideline adherence or other
predictors of self-reported symptoms or viral testing.
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Fig. 1. Timelines for data collection, public health advisements, and weekly deaths. Mortality data source: https://www.cdc.gov/nchs/

nvss/vsrr/covid_weekly/index.htm.
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Present Study

The goal of the present study was to examine prospective
relations between traits, social cognitions, health be-
liefs, and intentions during the initial period of formal
public health guidance and emergency measures (March
2020) and subsequent guideline adherence (distancing
and hygienic practices), mask-wearing, COVID-19
symptoms, and viral testing during the initial surge in
cases and deaths (late April to early May 2020; see Fig.
1 for assessment timeline). Specifically, the present study
tested prospective associations between demographic
factors, Big Five personality traits, guideline-related so-
cial cognitions (perceived social norms, perceived con-
trol, attitudes, and self-efficacy), intentions to follow
guidelines, perceived risk of infection, perceived se-
verity of illness if infected, political orientation, overall
guideline adherence and subsequent guideline adher-
ence, mask-wearing, symptom counts, and viral testing.
The hypotheses for the present work were guided by a
temperamental (direct influence) process perspective as
specified in the disposition-belief-motivation model of
health-related behaviors [7, 16], as well as prior research
using the baseline study [1].

In disposition-belief-motivation models, dispositions,
beliefs, and motivations can serve as direct influences on
behaviors and behavioral outcomes. The use of such an
integrative model can help elaborate the roles of person-
ality traits, social cognitions, and behavioral intentions in
the expression of health-related behaviors and outcomes.
In the present work, this approach includes constructs
from the Theory of Planned Behavior (attitudes, sub-
jective norms, perceived behavioral control, intention),
Social Cognitive Theory (self-efficacy), and the Health
Belief Model (perceived risk and perceived severity).
Within this approach, the present work utilized a tem-
peramental process perspective, which posits traits, so-
cial cognitions, and intentions may directly influence the
expression of guideline adherence and symptom counts.
Temperamental processes are generally expected when
behaviors or outcomes are closely aligned with levels of
trait or belief expression, such as a neurotic (e.g., more
anxious) individual being more likely to report a greater
number of psychosomatic complaints, or an individual
believing close others reject advisements from public
health officials (e.g., weaker perceived norm) and then
not strongly adhering to guidelines.

Consistent with findings from the baseline study [1],
it was hypothesized that greater conscientiousness, so-
cial endorsement of guidelines, positive attitudes toward
guidelines, guideline self-efficacy, intentions, perceived
risk and perceived severity at baseline would predict
more frequent guideline adherence and mask-wearing at
follow up. Due to the tendency for neurotic individuals

to report greater somatic symptoms and poorer health
[17, 18], it also was hypothesized that greater neur-
oticism would be associated with greater symptom
counts at follow-up. For demographic variables, it was
hypothesized that a more liberal political orientation
would predict more frequent guideline adherence and
mask-wearing [10]. Beyond these expectations, explora-
tory analyses further tested the relationships between
other demographic characteristics, personality traits,
guideline-related social cognitions, and symptom counts
and viral testing.

Method
Sample and Procedure

The baseline assessment collected a sample of 500
U.S. adults via Prolific (www.prolific.co), an online sam-
pling platform. The baseline sample was recruited from
a national sample invitation distributed to more than
20,000 pool members who initially qualified to fill one
of 50 subgroups defined by five strata for age (18 27,
28-37, 38-47, 48-57, and 58+), five strata for the race
(simplified by Prolific; White, Mixed, Asian, Black, and
Other), and two strata for sex (female, male). As with
all Prolific studies, participation is based on a first-come
first-serve procedure, where, for the stratified sample, a
respondent could participate as long as space remained
in a relevant subgroup. Income, education, geography,
and other characteristics of the population are not used
for stratification by Prolific. The initial data collection
was assessed using a Qualtrics survey via Prolific be-
tween March 24, 2020 and March 26, 2020. Assessment
occurred during the second week of the initial 15-day
period of the “slow the spread” initiative advocated by
the White House Coronavirus Task Force (see Fig. 1 for
timelines). A baseline sample size of 500 was targeted to
ensure power requirements for small-to-moderate effect
sizes were met, as well as requirements for the multi-
variate path modeling (described below). The follow-up
data collection began on April 29 and ended May
17, 2020.

Descriptive statistics for sample characteristics and
for study variables are reported in Tables 1 and 2. A total
of 451 participants completed the follow-up data collec-
tion (retention from baseline to follow-up being 90.2%).
Participants received $17.10/ h via PayPal as compen-
sation. Mean duration for the follow-up survey was
12.72 min (SD = 7.62 min). To maintain data quality,
engagement and attention were encouraged by limiting
each page to five questions. Items also varied in framing
stems and the content of response options and the
longest block of items with the same response options
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Table 1. Demographic descriptive statistics Table 2. Descriptive statistics for personality traits, social cog-
nitions, guideline adherence, mask-wearing, symptom counts, and
Baseline viral testing
(N =500)
E— Baseline (N = 500) M (SD)
Variable M (SD) or % or %
Age 45.40 (15.78) Personality traits (5-point response scale)
Sex (% female) 51.40% Agreeableness 3.96 (.67)
Race Conscientiousness 3.95(.71)

White 74.20% Extraversion 2.94 (.94)

Black or African-American 13.00% Neuroticism 2.67 (1.01)

Native American Indian or Alaska Native 0.40% Openness 3.82 (.65)

Asian 6.80% Political beliefs (conservative, 8-point response scale) 2.96 (1.95)

Native Hawaiian or Pacific Islander 1.80% Social cognitions, guideline adherence (5-point re-

Other 3.00% sponse scale)

Multi-ethnic 0.60% Perceived norms 4.56 (.77)
Spanish, Hispanic, or Latino (% Yes) 7.00% Perceived control 4.49 (.74)
Education Attitudes 4.20 (.67)

Less than high school degree 0.60% Self-efficacy 4.09 (.87)

High school graduate (diploma or GED) 11.60% Intentions 4.70 (.68)

Some college but no degree 22.00% Exposure risk 3.44(1.29)

Associate degree in college (2-year) 9.80% Health risk 3.05(1.28)

Bachelor’s degree in college (4-year) 36.00% Guideline adherence 4.39(.53)

Master’s degree 14.60% Follow-up (N = 451)

Doctoral degree 2.40% Guideline adherence (5-point response scale) 4.44 (.49)

Professional degree (JD, MD) 3.00% Mask-wearing (5-point response scale) 4.02 (1.51)
Income 30-day symptom count (1-9) 0.74 (1.23)

Less than $10K 6.20% Viral testing (yes/no) 1.80%

$10K-19K 7.20%

$20K-29K 11.20%

$30K-$39K 10.20% Measures

$40K-$49K 10.80%

$50K_$59K 9.80% Demographic characteristics.

$60K~$69K 6.40% Items assessed age (in years), sex (female, male), race,

$70K-$79K 8.40% Spanish/Hispanic/Latino status (yes, no), education, in-

$80K-$89K 3.40% come, political beliefs, and self-rated health. Race was
$90K-$99K 6.40% assessed with seven categories (Asian, Black or African-
$100K-$149K 14.60% American, Native American Indian or Alaska Native,
$150K+ 5.40% Native Hawaiian, or Pacific Islander, Other, White,
Self-rated health (5-point item response scale) 3.34(0.94) or Multiethnic (a combination of the other categories
Follow-up shelter-in-place order selected by the participant). Highest level of education

Yes (%) 85.80% attained was assessed using scores from l.to 8 (1 = less

No (%) 10.60% than a high school degree, 8 = profegsmnal or doc-

Not sure (%) 3.60% torate degree). Income was assessed using scores from

(i.e., the BFI-44) used intermittent reverse item coding
as a check on attention (e.g., a participant should not
strongly agree that they worry a lot and that they are
emotionally stable and not easily upset). The study was
approved by Wayne State University’s Institutional
Review Board with exempt status.

1 to 12 (1 = less than $10,000; 12 = $150,000 or more).
Political belief at follow-up was assessed with a single
item asking participants to place themselves on an eight-
point scale (0-7) arranged from extremely liberal (left) to
extremely conservative (right). Baseline self-rated health
was assessed with a single item using a five-point scale
(“In general, would you say your health is?”; 1 = poor,
5 = excellent).
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Big Five traits

Personality traits at baseline were assessed using the
well-validated 44-item Big Five Inventory (BFI), which
assesses the traits of agreeableness, conscientiousness,
extraversion, neuroticism, and openness to experi-
ence [19]. All items were rated using a five-point scale
(1 = disagree strongly, 5 = agree strongly). A nine-item
scale was used to assess agreeableness (e.g., “is helpful
and unselfish with others”; w = .83). A nine-item scale
was used to assess conscientiousness (e.g., “does a thor-
ough job”; m = .86). An eight-item scale was used to as-
sess extraversion (e.g., “is outgoing, sociable”; m = .89)
An eight-item scale was used to assess neuroticism (e.g.,
“gets nervous easily”; m = .91). A 10-item scale was used
to assess openness to experience (e.g., “is curious about
many different things”; m = .85).

Guideline-related social cognitions

Four multi-item scales were used at baseline to assess
guideline-related social cognitions of perceived norms,
perceived control, attitudes, and self-efficacy [1].
Perceived norms was assessed using the mean of two
adapted items measuring social support for following
the guidelines using a five-point scale (w = .88; 1 = dis-
agree strongly, 5 = agree strongly; “People who are
important to me think I should follow the U.S. gov-
ernmental guidelines to help slow the spread of the
Coronavirus” and “People who are important to me en-
courage me to follow the U.S. governmental guidelines
to help slow the spread of the Coronavirus”). Perceived
control was assessed using the mean of two adapted
items measuring perceptions of personal agency for fol-
lowing the guidelines using a five-point scale (o = .48;
1 = disagree strongly, 5 = agree strongly; “If I wanted
to, I could easily follow the U.S. governmental guide-
lines to help slow the spread of the Coronavirus” and
“How much I follow the U.S. governmental guidelines
to help slow the spread of the Coronavirus is com-
pletely up to me”). Attitudes were assessed using the
mean of four adapted items measuring evaluations
of guidelines using bipolar semantic differential ad-
jectives on a five-point scale (w = .83; unpleasant
(1)-pleasant (5), harmful (1)-beneficial (5), foolish
(1)-wise (5), useless (1)-useful (5)). Self-efficacy was
assessed using the mean of four items to measure con-
fidence in overcoming obstacles to following the guide-
lines using a five-point scale (v = .88; 1 = disagree
strongly, 5 = agree strongly; “How confident do you
feel you can follow the U.S. governmental guidelines
to help slow the spread of the Coronavirus when you
feel like you do not have any symptoms?” “ How confi-
dent do you feel you can follow the U.S. governmental
guidelines to help slow the spread of the Coronavirus

when you feel lonely?” “How confident do you feel you
can follow the U.S. governmental guidelines when you
feel the need to get out?” “How confident do you feel
you can follow the U.S. governmental guidelines to
help slow the spread of the Coronavirus when family
or friends ask you to visit them or ask if they can visit
you?”). Intention was assessed with one item on a five-
point scale (“I intend to follow the U.S. governmental
guidelines to help slow the spread of the Coronavirus
as closely as possible”; 1 = disagree strongly, 5 = agree
strongly).

Perceived exposure risk to coronavirus and perceived
health risk (severity) if exposed at baseline were as-
sessed with two items using a 5-point scale (1 = disagree
strongly, 5 = agree strongly; “I feel I am at risk of being
exposed to the Coronavirus” and “ If I were exposed to
the Coronavirus, then the health consequences to me
would be severe.”).

Guideline adherence

During the baseline assessment, participants responded
using a S-point scale (1 = never, 5 = always) to ten items
written to measure guideline adherence for the past seven
days, as specified in the March 16, 2020, Presidential
briefing and accompanying White House Coronavirus
Task Force pamphlet (see electronic supplemental ma-
terial for original “15 days to slow the spread” document).
The mean of the 10 items was used to create a scale re-
flecting the overall frequency of following the guidelines
during the past seven days (w = .81). Participants com-
pleted the same measure at follow-up (o = .87). A com-
plete description of the wording and response options
for these items is available (open-access) in the baseline
study [1].

Mask-wearing

The use of a face covering was an additional guide-
line that was publicly announced by the CDC on April
3, 2020. Because this guideline appeared after the first
wave of data collection, but before the follow-up, it was
assessed separately from the original 10 items using the
same S5-point scale (“I wore a mask or face covering in
public settings where other social distancing practices
could be difficult to maintain™).

Shelter-in-place order

The presence of a shelter-in-place (stay-at-home) order
at follow-up was assessed with a trichotomous item (yes,
no, I'm not sure) after asking participants “at present, do
you live in an area (city, county, or state) where there is
a shelter-in-place order (staying at home and not leaving
except for essential activities)?”. This item was then di-
chotomized (1= “yes”, 0 = “no” or “I’m not sure”).
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Total symptom count

At follow-up, participants were asked to indicate how
many of the following nine symptoms they had experi-
enced in the past 30 days: fever, cough, shortness of
breath or difficulty breathing, chills, repeated shaking
with chills, muscle pain, headache, sore throat, or new
loss of taste or smell. A total symptom count score was
calculated by summing the total number of symptoms, if
any, that were reported. These symptoms were obtained
from the CDC’s list of symptoms as retrieved on April
22,2020 (see supplemental materials).

Viral diagnostic testing

At follow-up, one item pertaining to viral testing was
used to assess whether participants had been tested
(“Have you been tested for the coronavirus (COVID-19)
during the past 30 days?”; 1 = no, 2 = yes, and the results
were negative, 3 = yes, and the results were positive for
the coronavirus, 4 = yes, but I do not know the result
of the test.). Responses were dichotomized to indicate
whether a participant had received diagnostic testing, re-
gardless of the testing outcome.

Analyses

Correlational analyses were used to examine the strength
and direction of associations among the study variables.
Following the procedure used in the baseline study,
variables indicating evidence of skewed distribution
were corrected using a Blom transformation of the raw
scores. This involved rank ordering the raw scores (set-
tling ties by using the mean of the contested ranks) and
then transforming the ranks to z-scores using the normal
distribution. Perceived norms, perceived control, atti-
tudes, self-efficacy, guideline adherence (both at base-
line and follow up) and symptom count (at follow-up)
were transformed using this procedure. Simulation re-
search analyzing multiple transformation types indicate
that this transformation (i.e., of skewed data similar to
that observed in the present study) resulted in a more
accurate selection of a true model from a set of alterna-
tive models [20].

As can be seen in Table 2, the base rate for viral
testing approached zero. As a result, very little variance
remained to be explained using any analytic approach,
including logistic regression [21]. As a result, viral testing
was excluded from subsequent analyses. Notably, and as
is further described in the discussion, the very low base
rate observed for testing in the present study was not
anomalous and reflects testing capacity and guidance at
the time.

A path model was specified based on the hypothe-
sized effects and those indicated from the baseline study.

Correlations were freed between baseline manifest vari-
able terms and between the follow-up error terms when
indicated by the bivariate analyses. The path model
was assessed using Amos v.26. Missing continuous and
binary data were modeled using full information max-
imum likelihood (FIML). FIML estimation procedures
use all available data in a likelihood function that has
been shown to outperform other strategies for handling
missing data (e.g., imputation, multiple imputation,
case/variable deletion) [22, 23]. Model fit was assessed
using the comparative fit index (CFI) and the root mean
square error of approximation (RMSEA). Greater CFI
scores (range: 0 to 1) indicate a better fit. For example,
a model with a CFI score of .90 or greater (meaning at
least 90% of the covariation in the data is reproduced by
the tested model) suggests adequate fit [24]. RMSEA is
an index of the closeness of fit of a tested model in rela-
tion to its degrees of freedom. Values approaching zero
indicate a good fit [25]. By convention, if RMSEA is less
than or equal to .05, then this suggests an adequate fit.

Results
Sample Characteristics

Tables 1 and 2 display the descriptive statistics for all vari-
ables at baseline and follow-up. According to Prolific, the
representativeness of age by sex by race group propor-
tions for the United States can be calculated from U.S.
Census Bureau population group estimates from 2015.
It should be noted that, in the present work, Prolific
used a backend prescreen for race based on the five
simplified subgroups described above. However, upon
initiating the survey, participants were allowed to choose
among the complete list of racial categories used by the
U.S. Census Bureau, including selecting multiple op-
tions. Census data from the 2015 American Community
Survey (ACD) estimated demographic characteristics as
follows; median age of 37.6 years, 50.8% female, 73.6%
White, 12.6% Black or African-American, 0.8% Native
American Indian or Alaska Native, 5.6% Asian, 0.2%
Native Hawaiian or Pacific Islander, 4.7% other, and 3%
for two or more races. Aside from age, which was older
than the acquired sample, these figures correspond to
those reported in Table 1. It also should be noted that,
as a function of the simplified racial categories used by
Prolific, the percent identifying as Latino, Hispanic, or
Spanish in the present study was less than half of that
estimated by the 2015 ACS study (17.1%). The 2015 ACS
demographic data are available at: https://data.census.
gov/cedsci/table?tid=ACSDP5Y2015.DP05

As can be seen in Table 2, at follow-up, the mean
frequency of overall guideline adherence on a 5-point
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scale was 4.44 (SD = .49), whereas the mean frequency
of mask-wearing, was 4.02 (SD = 1.51). For symptom
count, 39.1% of the sample reported having experi-
enced at least one symptom in the past 30 days. As noted
above, the sample’s base rate for viral testing was very
low (1.80%).

Descriptive and Correlational Results

Bivariate relations between baseline demographic vari-
ables, social cognitions, and personality traits and overall
guideline adherence, mask-wearing, symptom count,
and diagnostic viral testing. Table 3 displays the cor-
relations among baseline age, sex, education, income,
perceived health, personality traits, guideline-related so-
cial cognitions, and guideline adherence, and follow-up
guideline adherence, mask-wearing, and total symptom
counts. Independent samples ¢ tests showed small differ-
ences based on sex for guideline adherence (female; p <
.05, Cohen’s d = .214) and symptom count (female; p <
.01, Cohen’s d = .342). Independent samples ¢ tests for
shelter-in-place differences showed medium differences
for both guideline adherence (p < .01, Cohen’s d = .525)
and mask-wearing (p < .01, Cohen’s d = .415), but not
for total symptom counts (p > .05, Cohen’s d = .002).

In line with the hypothesized associations, more lib-
eral political beliefs, more frequent guideline adherence,
and greater agreeableness, conscientiousness, extraver-
sion, social endorsement of the guidelines (perceived
norms and control), positive attitudes toward guidelines,
guideline self-efficacy, guideline adherence intentions,
perceived risk, and perceived severity at baseline were
all positively associated with more frequent guideline
adherence at follow up (all ps < .01, except for political
beliefs, p < .05). These variables were similarly correl-
ated with mask-wearing at follow up (ps < .01), except
for conscientiousness and perceived control, which both
showed no association with mask-wearing. As expected,
neuroticism showed a positive association with symptom
count (p <.01).

While not hypothesized, the correlational results also
showed openness was associated with more frequent
guideline adherence and more frequent mask-wearing.
Exploratory analyses between demographic variables,
personality traits, guideline related social cognitions, and
symptom count showed sex (female, p < .01), perceived
health (p < .01), agreeableness (p < .05), conscientious-
ness (p < .05), and perceived exposure risk (p < .01), per-
ceived health risk (p < .01) were significantly correlated
with the number of symptoms reported.

Table 3. Correlations among baseline demographic factors, personality traits, social cognitions, guideline adherence and follow-up guide-

line adherence, mask-wearing, and symptom counts

Follow-up variables

Baseline variables Guideline adherence

Mask-wearing 30-day symptom count

Age .09
Sex (female) A1*
Self-rated health .01
Education .05
Income .01
Agreeableness 21
Conscientiousness 18
Extraversion 5%
Neuroticism -.09
Openness 2%
Political views (conservative) —12%
Perceived norms 30%*
Perceived control 20%*
Attitudes 33
Self-efficacy 37
Intentions 38%*
Exposure risk 3%
Health risk 22%*
Guideline adherence 66%*
Shelter-in-place (follow-up) 8%

*%) < 01, *p < .05.

.07 -.07
.07 A7
-.07 —.23%*
-.04 .02
-.02 -.05
.09 —-.09*
-.03 —11*
.05 -.06
-.01 26%*
12% .04
—.20%* -.09
22%% .03
.07 .02
23%% .00
18 .00
28%* .08
15%* 16%*
20%* 3%
28%* .01
14%* .00
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Prospective associations between personality traits,
demographic characteristics, guideline-related social cog-
nitions, baseline 7-day guideline adherence and follow-up
mask-wearing, 7-day guideline adherence, and symptom
count. Informed by the hypotheses and bivariate associ-
ations, the path model depicted in Fig. 2 included base-
line age, sex, perceived health, political views, the five
personality traits, perceived norms, perceived control,
attitudes, self-efficacy, guideline adherence intention,
guideline adherence, perceived exposure risk, and per-
ceived health risk as predictors of follow-up guideline
adherence, mask-wearing, and symptom count. While
education and income did not show significant associ-
ations with any of the follow-up variables, they showed
significant correlations with other variables at baseline
and were therefore allowed to covary with those baseline
variables in the model. In line with Bogg and Milad [1],
the follow-up presence versus absence/uncertainty of a
shelter in place order was included in the final model.

The tested path model showed good internal fit
(x*=153.3,df=122,p=.03: CFI = .987, RMSEA = .023;

}"2 symptom count _ 1 1’ r2 mask-wearing _ 1 4’ },2 guideline adher-

1 = 45). All direct associations are reported as stand-

ardized weights in Fig. 2. Nonsignificant pathways were
removed from the figure for clarity of presentation, but
all tested pathways are included in the figure note. In
the final model, statistically significant predictors of
greater symptom count at follow-up included sex (fe-
male; p < .05), lower baseline perceived health (p < .01),
and greater baseline neuroticism (p < .0l). Predictors
of greater mask-wearing at follow-up included greater
guideline adherence intention (p < .05), baseline political
beliefs (liberal; p < .01), more frequent guideline adher-
ence at baseline (p < .01). Showing evidence of stability,
baseline guideline adherence predicted follow-up guide-
line adherence (p < .01).

Covariates of baseline predictors

Within the model, several baseline variables were sig-
nificant correlates of the baseline predictors (see Fig. 2
caption for a complete description of additional model
effects). Being female was associated with greater self-
efficacy (p < .01). Greater baseline perceived health was
associated with greater education, income, agreeableness,
conscientiousness, extraversion, and lower age, perceived
exposure risk and perceived health risk (ps < .01-.05).
Greater baseline neuroticism was associated with greater
perceived exposure risk and perceived health risk and
lower agreeableness, conscientiousness, extraversion,
perceived control, self-efficacy, openness, and age (ps
< .01-.05). Greater guideline adherence intention at
baseline was associated with greater agreeableness, per-
ceived norms, perceived control, attitudes, self-efficacy,
perceived exposure risk, and perceived health risk (ps <

.01-.05). More conservative political beliefs at baseline
were associated with greater age, conscientiousness, and
extraversion and lower openness, perceived norms, atti-
tudes, and exposure risk (ps < .01-.05). More frequent
baseline guideline adherence was associated with greater
agreeableness, conscientiousness, extraversion, open-
ness, perceived norms, perceived control, attitudes, self-
efficacy, perceived exposure risk, and perceived health
risk (ps < .01-.05).

Discussion

The goal of the present study was to test prospective as-
sociations between demographic characteristics, person-
ality traits, guideline-related beliefs, guideline adherence
and subsequent guideline adherence, mask-wearing,
COVID-19 symptom counts, and viral testing during the
initial surge in cases and mortality during Spring 2020.
The correlational findings indicated several baseline
demographic factors, personality traits, guideline-related
social cognitions, and health beliefs were associated
with follow-up guideline adherence, mask-wearing,
and symptoms. Although the base rate of self-reported
viral testing precluded meaningful relational tests (i.e.,
1.80%), the rate itself was comparable to the percentage
of tests reported as a function of the total population
during April of 2020 (i.e., 1.65%; https://covidtracking.
com/data/national). The low rate reflects the shortage of
testing during this time period, as well as guidance to
withhold testing from asymptomatic or mildly symptom-
atic individuals [26, 27].

The prospective design of the current work provides
insight beyond the existing cross-sectional evidence for
individual differences in behavioral responses to COVID-
19. The results of the prospective path analyses showed
guideline adherence was relatively stable from base-
line to follow-up, and demonstrated a large effect size
(B = .562), despite the nascent nature of the guidelines
and their constituent behavioral components. Moreover,
the results showed a small effect size (5 = .154) of more
frequent baseline guideline adherence predicting more
frequent mask-wearing at follow-up. To our knowledge,
no studies have yet to assess the prospective effects of
prior guideline adherence on mask-wearing. In addition,
consistent with a temperamental process framework,
there was a small effect (5 = .127) of greater baseline
intention for guideline adherence on mask-wearing
at follow up. The results also showed a small effect
(B = .137) of liberal political beliefs predicting more fre-
quent mask-wearing at follow up. While there is a dearth
of research employing prospective designs, especially
for mask-wearing, the small effect size for political be-
liefs and mask-wearing is comparable to cross-sectional
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Fig. 2. Path model of direct associations among personality traits, demographic variables, and guideline-related social cognitions

and symptom counts, mask-wearing, and guideline adherence. ***p < .001. **p <.01. *p < .05. All terms are standardized weights.
Blom-transformed scores were used for perceived norms, perceived control, attitudes, self-efficacy, guideline adherence (at baseline and
follow-up), and symptom count. Nonsignificant direct predictors of other variables were not included in the model for clarity of presen-
tation. Nonsignificant standardized direct associations were as follows (all ps > .05): openness — mask-wearing = .02; perceived norms
— mask-wearing = .04; agreeableness — symptom count = .01; conscientiousness — symptom count = .03; political views — guideline
adherence (follow-up) —.07; exposure risk — guideline adherence (follow-up) = .02; health risk — guideline adherence (follow-up) = .03;
age — guideline adherence (follow-up) = —.04; perceived norms — guideline adherence (follow-up) = —.01; perceived control — guideline
adherence (follow-up) = —.01; attitudes — guideline adherence (follow-up) = .04; self-efficacy — guideline adherence (follow-up) = .04;
openness — guideline adherence (follow-up) = —.04; sex — guideline adherence (follow-up) = .00; attitudes — mask-wearing = .07; ex-
posure risk — symptom count = .08; health risk — symptom count = —.00; conscientiousness — guideline adherence (follow-up) = —.01;
agreeableness — guideline adherence (follow-up) = .06; extraversion — guideline adherence (follow-up) = .06; self-efficacy —
mask-wearing = —.04; exposure risk — mask-wearing = .04; health risk — mask-wearing = .07; intention — guideline adherence
(follow-up) = .07. The associations among the correlated terms were as follows (p < .001, unless otherwise noted): extraversion <> agree-
ableness = .31; extraversion <> conscientiousness = .32; extraversion <> neuroticism = —.34; extraversion <> openness = .24; extraversion
<> age = .21; extraversion <> perceived health = .15; extraversion «<» guideline adherence (baseline) = .13; agreeableness <> conscientious-
ness = .42; agreeableness <> neuroticism = —.45; agreeableness <> openness = .20; agreeableness <> = .20; agreeableness <> perceived
health = .14; agreeableness <> perceived norms = .12 (p <.01); agreeableness «»> perceived control = .18; agreeableness «» attitudes = .13;
agreeableness «» self-efficacy = .11 (p < .01); agreeableness <> guideline adherence (baseline) = .19; conscientiousness «> neuroti-

cism = —.53; conscientiousness <> openness = .18; conscientiousness <> age = .28; conscientiousness <> perceived health = .12 (p <.01);
conscientiousness <> perceived control = .12 (p < .01); conscientiousness <> attitudes = .01 (ns); conscientiousness «» self-efficacy = .11
(p < .01); conscientiousness «> guideline adherence (baseline) = .23; neuroticism «> age = —.33; neuroticism < perceived health = —.18;
neuroticism <> perceived control = —.07 (p <.05); neuroticism < self-efficacy = —.10 (p <.01); neuroticism <> guideline adherence (base-
line) = —.15; openness <> perceived norms = .07 (ns); openness <> perceived control = .09 (p < .05); openness «> attitudes = .11 (p <.01);
openness <> self-efficacy = .06 (ns); openness <> guideline adherence (baseline) = .13; age <> perceived health = —.10 (p < .05); age < at-
titudes = .01 (ns); age <> self-efficacy = .15; age <> guideline adherence (baseline) = .07 (ns); perceived norms «> perceived control = .27;
perceived norms «» attitudes = .32; perceived norms «> self-efficacy = .29; guideline adherence (baseline) «» perceived norms = .35;
perceived control < attitudes = .28; perceived control <> self-efficacy = .30; guideline adherence (baseline) <> perceived control = .26;
attitudes < self-efficacy = .49; guideline adherence (baseline) <> attitudes = .33; neuroticism <> openness = —.18; openness <> age = .15;
guideline adherence (baseline) <« self-efficacy = .40; age <> political views = .21; extraversion «> political views = .08 (p <.05); conscien-
tiousness <> political views = .16; neuroticism <> political views = —.17; openness < political views = —.20; perceived norms « political
views = —.09 (p <.05); attitudes < political views = —.11 (p < .01); perceived health <> exposure risk = —.22; neuroticism <> exposure
risk = .10 (p <.01); perceived norms «> exposure risk = .19; political views <> exposure risk = —.09 (p <.05); political views <> health

risk = —.08 (ns); exposure risk <> health risk = .39; age <> health risk = .24; perceived health <> health risk = —.37; openness <> health
risk = .10 (p <.01); perceived norms < health risk = .17; perceived control <> health risk = .13; attitudes « health risk = .15; self-efficacy
<> health risk = .17; guideline adherence (baseline) «<» health risk = .21; guideline adherence (baseline) <> exposure risk = .13; attitudes
< sex = .06 (ns); self-efficacy <> sex = .10 (p <.01); guideline adherence (baseline) <> sex = .08 (p <.05); neuroticism «> health risk = .10
(p <.01); neuroticism < sex = .21; agreeableness « health risk = .09 (p <.05); agreeableness <> intention = .14; perceived norms < inten-

tion = .42; perceived control «» intention = .28; political views « intention = —.06 (ns); guideline adherence (baseline) <> intention = .38;
exposure risk «» intention = .13; health risk <> intention = .13; attitudes «> intention = .48; self-efficacy <> intention = .49; income < sex
—.08 (p <.05); income «> attitudes = —.04 (ns); income «> health risk = —.14; education < age = .20; education <> perceived health = .18;

income «> perceived health = .26; income <> education = .35; education < perceived norms = .05 (ns).

studies showing conservative beliefs to be related to less The effect for political beliefs—assessed before
frequent participation in other preventive behaviors, = mask-wearing was formally advised by the CDC—
such as social distancing behavior [28]. shows how the politization/polarization of aspects
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of the pandemic likely influenced receptivity and
responsivity to subsequent public health guidance
[29]. Notably, in the path model, political views were
not significantly associated with baseline or follow-up
guideline adherence, suggesting the initial formal
guidelines were less politicized than mask-wearing,
which was not part of the initial suite of guidelines.
The path analyses also showed a small effect of the
presence of a shelter-in-place order being associated
with more frequent guideline adherence and mask-
wearing (Bs = .122, .100, respectively), despite possible
politization/polarization.

Finally, and in accord with a temperamental process
perspective and prior research, there was a medium
effect size (5 = .205) for greater baseline neuroticism
predicting greater follow-up symptom counts, further
implicating anxious and unstable tendencies in the per-
ception and reporting of psychosomatic complaints.
This finding is consistent with other evidence showing
greater neuroticism to be associated with more health
concerns [30]. Additional results showed a small effect
size for women being somewhat more likely to re-
port symptoms at follow-up (f = .104), as were indi-
viduals who reported lower baseline self-rated health
(B = —.164). Notably, baseline guideline adherence and
the presence versus absence/uncertainty of a shelter-
in-place order were not associated with follow-up
symptom counts.

Several baseline variables were associated with the
prospective baseline predictors described above. The
patterns of relations for the most common of these
can be summarized as follows. Greater baseline agree-
ableness was associated with greater baseline health,
lower neuroticism, greater guideline adherence in-
tention, and more frequent guideline adherence.
Greater baseline conscientiousness was associated
with greater baseline health, lower neuroticism, more
conservative beliefs, and more frequent guideline ad-
herence. Greater baseline extraversion was associ-
ated with greater baseline health, lower neuroticism,
more conservative beliefs, and more frequent guide-
line adherence. In other work, extraversion and con-
scientiousness have been shown to be associated with
perceptions of good health [31]. Additionally, the re-
sults support previous evidence depicting associations
between greater agreeableness, conscientiousness, and
extraversion and taking health precautions [2, 30, 32].
These patterns of associations further suggest the roles
for agreeableness, conscientiousness, and extraversion
in the expression of guideline adherence [1-3]. Further
prospective and longitudinal research is required to
address the dynamics of the temporal interrelations
between these traits, related social cognitions, and
guideline adherence.

Limitations and Implications

The present work was bound to Prolific.co’s sampling
strategy, which did not allow for stratification by income,
education, region, etc., thereby limiting the representa-
tiveness the sample to age, sex, and race. Additionally,
the guideline adherence and symptom items — while re-
ducing assessment burden and reactivity — were limited
in their retrospective framing and self-report format.
Contemporaneous (e.g., diary) reporting of guideline
adherence and symptoms would likely provide a more
accurate account of these behaviors and experiences
[33]. In addition, because the baseline data collection
focused on the initial 15-day period in March, 2020,
obtaining institutional review board approval in an ex-
pedient manner was prioritized. As such, questions that
could potentially be personally identifiable (e.g., ZIP
codes), violate HIPAA or other relevant privacy regu-
lations, or otherwise pose a risk greater than everyday
life (e.g., reporting maladaptive coping behaviors) were
excluded from the assessment. This approach resulted
in timely exempt status approval, but also limited the
assessment of other factors of interest. Lastly, due to
concerns for assessment burden, information regarding
the household composition of the participants was not
assessed. It is possible that individuals who were living
with or taking care of vulnerable individuals (elderly,
immune compromised, etc.) would hold different per-
ceptions of severity and associated preventive behav-
iors than those who were not personally associated with
high-risk individuals. While the current study did not as-
sess this context, it likely warrants attention in ongoing
research.

Despite the limitations, the use of a prospective design,
embedded in ongoing public health and epidemiological
timelines, represents a strength of the present study, as
do the assessment and modeling of a comprehensive
suite of dispositions and beliefs in the prediction of cor-
onavirus guideline adherence and COVID-19 symptoms.
Despite the approval of multiple vaccines, modeling in-
dicates SARS-CoV-2 is likely to persist in various forms
for the foreseeable future, resulting in the need for on-
going or recurrent hygienic and social distancing prac-
tices, as well as the possibility of further emergency
orders [34]. The present work highlights the gaps in
health policy implementation at the individual level and
shows how inconsistencies and contradictions in health
policy communication promulgated by some public offi-
cials were concomitant with individual-level political be-
liefs being predictive of some guidelines and not others.
In addition, the results further clarify how personality
traits related to social responsibility (i.e., agreeableness,
conscientiousness) [35] are associated with following
new norms for prescribed behaviors and how symptom
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reporting can be as much an index of perceived health as
emotional stability.

One of the principles that arose from the person-
situation debate in personality and social psychology is
that associations between traits and beliefs and behav-
iors should be reduced or absent in “clearly normatively
scripted situations” [36]. The results of the present study
suggest the social context for guideline adherence and
mask wearing during Spring 2020, in particular, was not
overly strong, as evidenced by the observed associations
with traits, beliefs, and intention. While these findings
provide criterion evidence for the constructs of interest
(e.g., a politicized behavior being associated with polit-
ical beliefs), they also show how individual differences
affect public health goals.

During a pandemic, the primary public health prin-
ciple guiding preventive strategies in the United States is
the use of research-based measures that do not unduly
infringe upon individual liberties or diminish well-being
[37]. When measures and advisements must be imple-
mented, then any disruptions to the basic needs of the
population (e.g., medical care, schooling, housing, in-
come, social integration) must be offset or minimized by
the government. Under this public health premise, the
creation of a social contract is prioritized [38].

In principle, the specific terms of a social contract
would serve as the primary influences of adhering to
advisements and guidelines. Concordantly, an early and
essential task of the political-public-health leadership
would be promoting coherent and robust perceptions of
a social contract. In such a context, a strong perception
of contingencies associated with guideline adherence
would likely attenuate the influence of the individual
characteristics associated with adherence (i.e., agree-
ableness, conscientiousness, intentions, political views).
In other words, the terms of the social contract (miti-
gation responses and offsets for social/behavioral con-
straints and other possible harms to well-being) should
be the primary drivers of guideline adherence, rather
than individual differences in dispositions, beliefs, and
motivations. Establishing such a contract and clearly
and consistently communicating its structure and terms,
while not fully eliminating effects of individual differ-
ence factors, could help serve public health goals by re-
ducing gaps in guideline adherence and mask wearing.
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