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Abstract
Background: Preventative health measures such as shelter in place and mask wearing have been widely encouraged to curb
the spread of the COVID-19 disease. People’s attitudes toward preventative behaviors may be dependent on their sources of
information and trust in the information.
Objective: The aim of this study was to understand the relationship between trusting in COVID-19 information and preventative
behaviors in a racially and politically diverse metropolitan area in the United States.
Methods: We conducted a web-based cross-sectional survey of residents in St. Louis City and County in Missouri. Individuals
aged ≥18 years were eligible to participate. Participants were recruited using a convenience sampling approach through social
media and email. The Health Belief Model and the Socioecological Model informed instrument development, as well as
COVID-19–related questions from the Centers for Disease Control and Prevention. We performed an ordinary least squares linear
regression model to estimate social distancing practices, perceptions, and trust in COVID-19 information sources.
Results: Of the 1650 eligible participants, the majority (n=1381, 83.7%) had sought or received COVID-19–related information
from a public health agency, the Centers for Disease Control and Prevention, or both. Regression analysis showed a 1% increase
in preventative behaviors for every 12% increase in trust in governmental health agencies. At their lowest levels of trust, women
were 68% more likely to engage in preventative behaviors than men. Overall, those aged 18-45 years without vulnerable medical
conditions were the least likely to engage in preventative behaviors.
Conclusions: Trust in COVID-19 information increases an individual’s likelihood of practicing preventative behaviors. Effective
health communication strategies should be used to effectively disseminate health information during disease outbreaks.
(J Med Internet Res 2022;24(9):e37846) doi: 10.2196/37846
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Introduction
As the COVID-19 epidemic continues, preventative behaviors
remain an important means to stemming the spread of the
infection, despite the availability of effective vaccines and
treatment modalities. This need is owed in part to the emergence
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of new variants of the COVID-19 virus and the low uptake of
COVID-19 vaccines globally [1]. A growing body of evidence
outlines the importance of nonpharmacological measures, such
as restrictions on public gatherings, in controlling and preventing
the spread of the disease [2-4]; however, it remains largely
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variable how willing people are to adopt these behaviors and
for how long [5,6].
Initial research outlining the kinds of behaviors that individuals
are the most likely to engage in to prevent the spread of
COVID-19 is emerging. At the foundation are individuals’
perceptions of risk for acquiring COVID-19 along with its
expected severity for each person. Those who perceive
themselves to be at a higher risk for acquiring COVID-19 and
experiencing a poor outcome from the disease are more likely
to engage in preventative behaviors [7-9]. Additionally, the
source of information and the trustworthiness of the information
is potentially critical. Earlier studies conducted in multiple
settings have found that trust in COVID-19 health information
from government officials and public health agencies (PHAs)
was related to an increase in people’s perceived level of risk,
greater severity of the disease if infected, and greater belief in
the effectiveness of preventive behaviors [10-17]. Political
ideologies, religiosity, and conspiracy ideation have been
identified to play a substantial role mediating trust in COVID-19
information and guidelines [13,15], highlighting the
demographic differences influencing trust in health information
and communication.
This study aimed to contribute to the growing body of evidence
targeting the relationship between trust in COVID-19
information and preventative behaviors in St. Louis, Missouri,
a relatively small metropolitan area with a racially and politically
diverse population, where the burden of COVID-19 was slower
to emerge than other major metropolitan areas. This study
focused on the early window of the COVID-19 epidemic, prior
to the availability of vaccines when state and local officials had
imposed policies enacting a number of protective behaviors;
however, the majority of the behaviors were voluntary, occurring
even before policy measures started going into effect [4]. As of
October 5, 2020, there were 32,589 confirmed COVID-19 cases
in the St. Louis region including St. Louis City and County.
Women had a higher rate of infection (2112 per 100,000) than
men (1764 per 100,000). The disease had a 3.2% case fatality
rate overall, but there were notable disparities by race—the rate
was 2 times higher in Black or African American individuals
(169.6 per 100,000) than White individuals (84.4 per 100,000)
[18].

Methods
Study Design
We conducted a cross-sectional survey from April 23 to July
2, 2020, of St. Louis City and County residents to collect
information about perceptions of the COVID-19 epidemic and
social distancing behaviors. The survey was administered
through Qualtrics and was available via an anonymous
link. Participants were not given an incentive for participation;
however, for every individual who participated in the survey,
a US $1 donation was made to a local nonprofit organization
working to counter the economic impacts of the epidemic in
the St. Louis region, up to US $2,000. Data were collected from
April 23 to July 2, 2020.
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Ethics Approval
The Institutional Review board of Washington University in
St. Louis approved the study protocol and procedures of
informed consent before the formal survey (#202004131). The
Checklist for Reporting Results of Internet E-Surveys was used
as a guide to report results and develop this manuscript [19].

Participants
Individuals aged ≥18 years were eligible to participate in the
study. Participants were recruited through targeted social media
advertising and distribution through local email listserves.
Participant recruitment continued throughout the data collection
period. We aimed to collect a representative sample of St. Louis
City and County residents based on the following variables:
gender, age, socioeconomic status, and race/ethnicity. To
increase the representativeness of our sample for St. Louis City
and County residents, we constructed sample weights for the
regression model. Using 5-year estimates from the American
Community Survey (2015-2019) for the public use microdata
areas encompassing the city and county [20], we used logistic
regression weighting on samples of these data and of the survey
data to calculate inverse probability weights. The sample was
weighted on household income, race, gender, and age. Due to
initially high variance in the weights, we trimmed them
according to common practice to produce the final set [21,22].

Measures
The survey asked participants a series of demographic questions
(as shown below) about their zip code of residence, gender, age,
ethnicity, race, employment status, social distancing policy, and
comorbidities relevant to COVID-19. The survey included
questions on comorbid conditions adapted from the Centers for
Disease Control and Prevention (CDC) COVID-19 Community
Survey Question Bank [23]. Perceptions of the COVID-19
epidemic and social distancing behaviors were measured using
individual items corresponding to the major components of the
Health Belief Model [24]. The Health Belief Model is a
well-established framework that consists of 5 major components:
likelihood of action, perceived threat, expected utility,
self-efficacy, and cues to action. In the context of adopting
preventative COVID-19 behaviors, an individual is likely to
engage in social distancing if they perceive themselves to be at
risk for COVID-19 (perceived threat), have adequate knowledge
of social distancing (cues to action), feel that it will help reduce
their risk (expected utility), and feel that they are able to
participate in social distancing (self-efficacy) in the context of
perceived benefits and barriers of action (expected utility). The
survey was also informed by the Socioecological Model, which
postulates that health behaviors are affected by factors that occur
at individual, interpersonal, community, and societal levels [25].
Participants were asked to select the factors that influence their
willingness and ability to engage in preventative behaviors.
Lastly, participants were asked about perceptions of how
COVID-19 information is communicated, adapted from the
Health Information National Trends Survey 4 Cycle 1 instrument
[26]. The Health Information National Trends Survey is a
well-established, validated instrument that assesses the impact
of the health information environment. We adapted questions
A7 and A6, using a 4-point Likert scale, to measure participants’
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sources of COVID-19 information and trust in COVID-19
information sources, respectively. The full survey instrument
is included as an appendix (Multimedia Appendix 1).

Data Analyses
We downloaded data from Qualtrics and used R statistical
software (version 4.0.1; R Foundation for Statistical Computing)
for analysis. Descriptive statistical methods were used to
summarize data on demographic characteristics. Categorical
variables were summarized as frequencies (n) and percentages
(%). For the main analyses, we performed an ordinary least
squares linear regression model to estimate social distancing
knowledge, perceptions, and practices. For the dependent
variable, we constructed a preventive behaviors and attitudes
(PBA) factor index of 12 reported practices and attitudes toward
social distancing and other preventive behaviors, including hand
washing, mask wearing, and knowledge and efficacy of social
distancing behaviors (see the full list and distributions in
Results). This index was operationalized as a proxy for the
components of the Health Belief model. We also calculated a
trust in public health institutions index from 2 items gauging
trust in federal and state and local health agencies to serve as a
predictor of social distancing practices and attitudes. The
independent variables included this index, demographic
characteristics (age, gender, income, race, employment status,
and county of residence), and the presence or absence of
preexisting health conditions that make individuals more
vulnerable to COVID-19. Finally, we included individuals’
perceptions of how likely they were to contract COVID-19 and
2 interaction terms: gender and the level of trust in PHAs; and
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age and the presence or absence of a preexisting condition that
increases COVID-19 vulnerability. We hypothesized from
previous literature that women would be more likely than men
to take precautions if they had a high level of trust in PHAs
[27,28] and that older adults with preexisting conditions would
be more likely to take precautions than their younger
counterparts [29]. All of these variables and their levels of
measurement are described in the beginning of the Results
section below.

Results
Participant Characteristics
The number of individuals responding to the survey between
April 30 and July 2, 2020, was 3180. Among the respondents,
51.9% (n=1650) were aged ≥18 years and lived in St. Louis
City or County and thus were eligible for analysis. Participant
demographic characteristics are shown in Table 1.
Of the 1650 respondents, just over half (n=879, 53.3%) were
aged 18-45 years, and 76.3% (n=1259) were women. Most
(n=1426, 86.4%) respondents were White and 96 (5.8%) were
Black or African American. More than half (n=912, 55.3%)
reported annual household incomes of at least US $70,000,
22.7% (n=375) earned between US $40,000 and US $70,000,
13.6% (n=225) reported incomes less than US $40,000, and
8.4% (n=138) did not respond. About half (805/1650, 48.8%)
reported currently working from home, 32.1% (529/1650) were
not working, and 18.3% (302/1650) currently worked outside
the home.

J Med Internet Res 2022 | vol. 24 | iss. 9 | e37846 | p. 3
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Tetteh et al

Table 1. Demographics and characteristics.
Characteristic

Respondent (N=1650), n (%)

Age (years)
18-25

98 (5.9)

26-35

368 (22.3)

36-45

413 (25)

46-55

259 (15.7)

56-65

284 (17.2)

≥66

227 (13.8)

Gender
Gender nonconforming

29 (1.8)

Man

346 (21)

Woman

1259 (76.3)

No response

16 (1)

Race/ethnicity
Asian

29 (1.8)

Black or African American

96 (5.8)

Hispanic or Latino

27 (1.6)

Multiple races or ethnicities

53 (3.2)

Other

16 (1)

White

1426 (86.4)

No response

3 (0.2)

Household income (US $)
<20,000

62 (3.8)

20,000 to <30,000

78 (4.7)

30,000 to <40,000

85 (5.2)

40,000 to <50,000

130 (7.9)

50,000 to <70,000

245 (14.8)

70,000 to <100,000

324 (19.6)

100,000 to <150,000

312 (18.9)

≥150,000

276 (16.7)

No response

138 (8.4)

Employment status
Working from home

805 (48.8)

Not working

529 (32.1)

Working outside the home

302 (18.3)

No response

14 (0.8)

COVID-19–vulnerable health conditionsa

a

At least 1

534 (32.3)

None

1116 (67.6)

Respondents were asked about asthma; cancer; chronic heart, kidney, and lung diseases; diabetes; and immunosuppressive conditions.
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Sources of COVID-19 Information
Of the 1650 respondents, most (n=1381, 83.7%) sought out or
received information about COVID-19 from PHAs, including
local, state, and national PHAs (Table 2). In all, 58.7% (n=969)
of respondents had sought or received information from both a
local or state health department and the CDC, 3.4% (n=56) had
done so only from state or local PHAs, 21.6% (n=356) had
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gotten information solely from the CDC, and 16.3% (n=269)
had not received any information from a PHA. Most respondents
had a moderate (n=751, 45.5%) or high (n=512, 31%) amount
of trust in federal PHAs, and the remaining 23.2% (n=382) had
little or no trust in federal PHAs (Table 2). Similarly, for local
or state PHAs, most had a moderate (n=801, 48.5%) or high
(n=495, 30%) amount of trust, and 21% (n=347) had little or
no trust.

Table 2. Sources of information, trust in public health agencies, and perceptions of risk.
Topic

Respondent (N=1650), n (%)

Sources of information
None

269 (16.3)

State or local PHAa

56 (3.4)

CDCb

356 (21.6)

State or local PHA and CDC

969 (58.7)

Trust in federal PHAs
Not at all

100 (6.1)

A little

282 (17.1)

A moderate amount

751 (45.5)

A lot

512 (31)

No response

5 (0.3)

Trust in state or local PHAs
Not at all

61 (3.7)

A little

286 (17.3)

A moderate amount

801 (48.5)

A lot

495 (30)

No response

7 (0.4)

Likelihood of contracting COVID-19

a

Unlikely

626 (37.9)

Neither

498 (30.2)

Likely

517 (31.3)

PHA: public health agency.

b

CDC: Centers for Disease Control and Prevention.

Perceptions of Risk and Testing
Table 2 also shows the perceptions of risk in the population. Of
the 1650 respondents, about one-third (n=517, 31.3%) of
participants thought that they were likely to contract COVID-19
in the next 3 months, and a larger percentage (n=626, 37.9%)
responded that they were unlikely to contract COVID-19 in the
next 3 months. The remaining 30.2% (n=498) responded that
they were neither likely nor unlikely. About one-third (n=534,
32.3%) of respondents reported preexisting health conditions
that made them more likely to contract or experience moderate
or severe cases of COVID-19 (eg, asthma and chronic heart,
kidney, or lung disease).
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Preventive Behaviors and Social Distancing
The survey also asked about which social distancing and other
preventive behaviors the respondents were engaging in and how
long they were willing to do so (Figure 1). Of the 1650
respondents, the clear majority—at least 75%—were willing to
engage in 4 of the 8 specific behaviors for 9 weeks or more:
washing hands after being in public (n=1512, 91.6%), avoiding
touching one’s face (n=1298, 78.7%), wearing protective gear
(n=1282, 77.7%), and avoiding groups (n=1203, 72.9%).
Between half and three-quarters of the respondents were willing
to engage in the other 4 behaviors for 9 weeks or more:
minimizing in-home visitors (n=1155, 70.9%) and trips from
home (n=1080, 65.5%), maintaining physical distance from
others (n=1161, 70.4%), and sanitizing purchased goods (n=797,
46.5%). The majority of respondents either strongly (n=1331,
J Med Internet Res 2022 | vol. 24 | iss. 9 | e37846 | p. 5
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80.7%) or somewhat (n=249, 15.1%) agreed with the statement
“I am knowledgeable about social distancing.” Similarly, 66.5%
(n=1098) strongly agreed and 25.7% (n=424) somewhat agreed
that they were able to practice social distancing, and a
comparable number of respondents agreed somewhat (n=377,
22.8%) or strongly (n=1129, 68.4%) that social distancing would
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help prevent COVID-19 transmission. However, when asked
whether social distancing was easy to do, only 20.2% (n=333)
strongly and 39.6% (n=653) somewhat agreed, with 22.5%
(n=372) somewhat and 8.9% (n=147) strongly disagreeing with
the statement.

Figure 1. Willingness to practice and attitudes toward preventative behaviors.

Linear Regression
To model whether respondents’ actions and attitudes were
influenced by demographics, sources of COVID-19 information,
trust in those sources, and perceptions of risk for getting
COVID-19, we constructed a factor index of the 12 survey items
in Figure 1. The PBA index had a Cronbach α of .83 (95% CI
.81-.84) and ranged from 0.41 to 5. The mean value was 4.2
(SD 0.82), and the natural log of this index was used as the
outcome variable to approximate linearity. A higher score on
https://www.jmir.org/2022/9/e37846
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the index means more practice of preventative behaviors. We
also constructed a trust in public institutions index from the 2
survey items on trust in information from local or state and
federal PHAs to serve as a predictor variable. The trust index
had a Cronbach α of .80 (95% CI .79-.82) and ranged from 0
to 3, with a mean of 2.0 (SD 0.75). A higher score on the trust
index means more trust in a PHA. From April 30 to July 2,
2020, both of these indexes stayed relatively constant (Figure
2), with daily reported averages around the overall mean for
each.
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Table 3 presents the results of the linear regression model. As
explained above in the Methods section, the model used inverse
probability weights to increase the representativeness of the
populations of St. Louis City and County. Although the variance
of the initial weights was relatively high (0.4; range 3.0-5.5),
after trimming, it was 0.27 (range 3.0-5.2). The outcome of the
model—the (natural log of the) PBA index—was regressed on
3 main categories of variables: demographics, trust in public

Tetteh et al
health institutions, and individual risk perceptions. In addition,
2 interaction terms were included as moderators, and a control
variable for time gauged the evolution of preventive behaviors
throughout the 10 weeks of data collection. We executed the
model in R statistical software (version 4.0.1) using the svyglm
function in the survey package [30], which calculates robust
standard errors to account for the weights included in the model.

Figure 2. Average preventative behaviors and public health trust indices throughout data collection: April 30 to July 2.
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Table 3. Linear regression results: the effect of demographic characteristics, risk perception, and public health agency trust on COVID-19 preventative
attitudes and behaviors (N=1440; adjusted R2=0.12). Outcome is the natural log of the factor index of willingness to and attitudes toward preventive
behaviors. CIs were calculated with heteroskedasticity-robust standard errors. When checked for multicollinearity, the maximum variance inflation
factor value was 1.09 for the age predictor.
OLSa coefficient

95% CI

18-45

Reference

Reference

46-65

0.03

0.00 to 0.06

.05

≥66

0.05

0.00 to 0.09

.10

Women

Reference

Reference

Men

–0.68

–1.06 to –0.29

<40,000

Reference

Reference

40,000 to <70,000

0.04

0.00 to 0.08

.05

≥70,000

0.02

–0.00 to 0.06

.16

Black or African American

–0.01

–0.05 to 0.04

.85

Other races/ethnicities

0

–0.05 to 0.06

>.99

White

Reference

Reference

Working outside the home

Reference

Reference

Working from home

0.05

0.02 to 0.08

<.001

Not working

0.05

0.01 to 0.08

.01

St. Louis City

Reference

Reference

St. Louis County

–0.02

–0.05 to –0.00

None

Reference

Reference

At least 1

0.05

0.02 to 0.08

.01

Trust in PHAsb (index, log-transformed)

0.12

0.02 to 0.22

.03

Trust in doctors

0.03

–0.01 to 0.06

<.001

Amount of evidence from PHAs

0.01

0.00 to 0.03

.10

Not likely

Reference

Reference

Neither

0.01

–0.03 to 0.03

.96

Likely

0.02

–0.01 to 0.05

.11

Women

Reference

Reference

Men

0.52

0.22 to 0.82

Variable

P value

Demographics
Age (years)

Gender

<.001

Income (US $)

Race/ethnicity

Employment status

County of residence

.04

Vulnerable conditions

Public health institutions

Likelihood of getting COVID-19
Individual perception

Interaction terms
Gender and trust in PHAs
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OLSa coefficient

95% CI

18-45

Reference

Reference

46-65

–0.06

–0.11 to 0.00

.05

≥66

–0.05

–0.12 to 0.02

.24

0.02

0.00 to 0.01

<.001

Variable

P value

Age (years) and vulnerable conditions

Time
Week number (April 30 to July 2)
a

OLS: ordinary least squares.

b

PHA: public health agency.

Since the dependent variable was log-transformed to better
approximate linearity, the interpretation of the coefficients
requires an extra step. For all but trust in PHAs index, which
was also log-transformed, the formula for back-transforming
the coefficient estimates is as follows:

where βx is the estimated coefficient. Once transformed using
this formula, the coefficients are approximately multiplied by
100.
For demographic characteristics, one difference was found
between the 3 age groups. Those aged 46-65 years scored 3%
higher on the PBA index than their younger (aged 18-45 years)
counterparts (P=.05), all else equal. Women in our sample were
estimated to have PBA index scores two-thirds (68%) higher
than men on average (P<.001), and scores for middle-income
individuals reporting between US $40,000 and US $70,000 in
annual household income were 4% higher than those reporting
less than US $40,000 (P=.05). No statistically significant
differences were found between individuals who were White,
Black or African American (P=.85), and of other races or
ethnicities (P>.99). Respondents who were not working and
those who were working from home both scored 5% higher
than those working outside the home for preventive behaviors
(P<.001 and P=.03, respectively). Residents of St. Louis County
scored 2% lower than those in the city on average (P=.04), and
those with at least 1 COVID-19–vulnerable health condition
reported 5% higher social distancing attitudes and practices
than those with no related conditions (P=.01).
The relationship between trust in PHAs and preventive behaviors
was elastic, since both the independent and dependent variables
were log-transformed, and can be interpreted as for every 12%
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increase in trust, a 1% increase in precautionary practices
resulted. Trust in PHAs also moderated the relationship between
respondents’ gender and preventive behaviors and attitudes, as
increased trust among men narrowed the gap between the
genders by 0.52% as further illustrated below (P<.001). To a
lesser extent, the presence of vulnerable conditions led to
decreased differences (–6%) between respondents aged 46-65
and 18-45 years in preventive behaviors (P=.05). Trust in
doctors, the amount of COVID-19 evidence received from
PHAs, and individual risk perceptions were not related to
preventive behaviors after controlling for the effects of all other
variables in the model. Finally, the positive and statistically
significant effect of the variable for week completing the survey
suggested a slight 2% increase on average over time (P<.001).
To further illustrate how trust in PHAs led to decreased
differences across gender, the top panel in Figure 3 shows the
average predictions for women and men along the range of trust.
Although the largest differences in preventive behaviors and
attitudes is present at the lowest levels of trust—women at about
4 on the index versus men at 2.7, representing a 67%
difference—as trust in PHAs increases among men, the
differences narrow and eventually disappear at the highest trust
levels. The bottom panel of Figure 3 considers the impact of
preexisting COVID-19–vulnerable conditions on the differences
between those aged 18-45 and 46-65 years for preventive
behaviors. For those with no such conditions, the younger group
is about 6% lower on the index. Those aged 18-45 years with
vulnerable conditions have preventive behaviors and attitudes
5% higher than the same group without conditions and are 3%
higher on the index than their older counterparts who also have
vulnerable conditions. The relative scores for preventive
behaviors flip between the 2 age groups when comparing those
with and without vulnerable conditions.
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Figure 3. Model estimates for practicing behaviors (scale: 0=low to 5=high) for interaction terms (top: gender and public health trust; bottom: age and
vulnerable health conditions). Results were calculated using the average values of all other covariates.

Discussion
Principal Findings
The purpose of this study was to investigate the relationship
between trust in COVID-19 information and engaging in
preventive behaviors among residents in the St. Louis region,
including St. Louis City and County, in the early window of
the epidemic prior to the development of vaccines and treatment
modalities. The majority of respondents had sought or received
COVID-19–related information from a PHA and trusted that
information. Those who expressed trust in the information from
PHAs were more likely to engage in preventative behaviors.
Our results show that PHAs are still an important source of
information in disease outbreaks, and contrary to the
vocalization of people not obeying [31,32], the majority of
people still listen to their PHAs. Across all demographic groups,
preventative behaviors improved as trust increased. In our
sample, people’s trust in sources of information and their
practice of preventative behaviors remained relatively consistent
with a slight 2% increase on average throughout the period of
data collection, regardless of the changes in the severity of the
disease (ie, caseload and case fatality rate) in the region.
This study contributes to the limited scientific literature
regarding the association between COVID-19 preventative
behaviors, the trustworthiness of information, and sources of
information. Our findings are comparable to earlier studies that
found that people who had higher trust in government
https://www.jmir.org/2022/9/e37846
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COVID-19 messaging were more likely to adopt preventive
behaviors [7,10-12,14,15]. In alignment with existing work, our
respondents felt that preventive measures, such as social
distancing, would help prevent the disease spread, but only a
minority of people strongly agreed that social distancing was
easy to do [33]. Public health campaigns are usually
implemented under the assumption that once information is
disseminated and knowledge is enhanced, recommended
behaviors will follow [34]. Our findings demonstrate that this
assumption is not always valid; rather, people’s perception of
risk and their ability to engage in preventive behaviors
(self-efficacy) are more likely to influence their health behavior
[35,36].
A potential threat to people’s accurate perception of COVID-19
risk is through misinformation. Although it is unclear to what
extent misinformation among our study population impacted
our results, other studies have reported the prevalence of
widespread false information about the COVID-19 disease and
the effect of misinformation on people’s perceived risk and
adoption of preventative behaviors [37,38]. Results from a study
conducted in 52 countries showed that 83% of vaccine-related
rumors on popular web-based platforms were false [38], posing
a substantial threat to vaccine uptake. It is incumbent upon
PHAs, clinicians, and health practitioners to ensure that the
most accurate and up-to-date disease risk information and
preventative measures are carefully distilled and communicated
to the public. Furthermore, it is imperative for public health
messaging to debunk misleading and false information about
J Med Internet Res 2022 | vol. 24 | iss. 9 | e37846 | p. 10
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the disease, modes of transmission, and the effectiveness of
treatment and preventative measures.
Additionally, our study highlights a need for audience-targeted
health communication that can effectively encourage different
groups of people within a given population—specifically young
people, men, and lower-income populations—to increase trust
in the health information provided. Segmenting audience
according to various demographic characteristics and behavioral
traits increases the effectiveness of health communication
campaigns intended to promote health behaviors [39]. The Risk
Perception Attitude framework—a tool for assessing individuals’
health behaviors based on their perceived risk and efficacy—can
be used to guide health communication to different groups of
people [40].

Limitations
This study used a cross-sectional study design, which potentially
limits the generalizability and representativeness of the results.
The study population was not representative of the actual
population, with some demographic groups substantially
underrepresented, therefore reducing the generalizability of the
results. This limitation was addressed by constructing sample
weights for the regression model. The sample was weighted on
household income, race, gender, and age, and our large sample
size helped ensure statistical power. Since this study recruited

Tetteh et al
participants voluntarily, people who were concerned by the
COVID-19 disease or had been affected by it may have been
more likely to participate, thus introducing a possible selection
bias. Lastly, the survey responses were self-reported and may
have led to some recall bias.

Conclusion
This study provided insights into how preventive behaviors
during the COVID-19 epidemic are influenced by sources of
health-related information and the trustworthiness of
information. We found that contrary to the vocalization of
people not obeying, the majority of people still listen to their
PHAs. Receiving health information from PHAs—and trusting
that information—increased an individual’s likelihood of
engaging in preventative health behaviors. Incoherent
COVID-19 information from state and local PHAs and blanket
approaches to communicating health information have a
decreased impact in addressing risk perceptions and efficacy
beliefs in specific subpopulations, such as among men and
young adults. Future research should consider how
audience-targeted health communication strategies can ensure
that different subpopulations adopt preventive health behaviors
in disease outbreaks. Furthermore, PHAs and clinicians should
make a continuous effort to debunk false and misleading
COVID-19 information that may be prevalent on the internet
and social media.

Conflicts of Interest
None declared.

Multimedia Appendix 1
The full COVID-19 survey instrument.
[PDF File (Adobe PDF File), 223 KB-Multimedia Appendix 1]

References
1.
2.

3.

4.

5.

6.
7.

8.

Haque A, Pant AB. Mitigating COVID-19 in the face of emerging virus variants, breakthrough infections and vaccine
hesitancy. J Autoimmun 2022 Feb;127:102792 [FREE Full text] [doi: 10.1016/j.jaut.2021.102792] [Medline: 34995958]
Askitas N, Tatsiramos K, Verheyden B. Estimating worldwide effects of non-pharmaceutical interventions on COVID-19
incidence and population mobility patterns using a multiple-event study. Sci Rep 2021 Jan 21;11(1):1972 [FREE Full text]
[doi: 10.1038/s41598-021-81442-x] [Medline: 33479325]
Bo Y, Guo C, Lin C, Zeng Y, Li HB, Zhang Y, et al. Effectiveness of non-pharmaceutical interventions on COVID-19
transmission in 190 countries from 23 January to 13 April 2020. Int J Infect Dis 2021 Jan;102:247-253 [FREE Full text]
[doi: 10.1016/j.ijid.2020.10.066] [Medline: 33129965]
Courtemanche C, Garuccio J, Le A, Pinkston J, Yelowitz A. Strong social distancing measures in the United States reduced
the COVID-19 growth rate. Health Aff (Millwood) 2020 Jul 01;39(7):1237-1246. [doi: 10.1377/hlthaff.2020.00608]
[Medline: 32407171]
Moore RC, Lee AY, Hancock JT, Halley MC, Linos E. Age-related differences in experiences with social distancing at the
onset of the COVID-19 pandemic: a computational and content analytic investigation of natural language from a social
media survey. JMIR Hum Factors 2021 Jun 09;8(2):e26043 [FREE Full text] [doi: 10.2196/26043] [Medline: 33914689]
Resnick B, Brian. Social distancing can’t last forever. here’s what should come next. Vox. 2020 Mar 30. URL: https://www.
vox.com/science-and-health/2020/3/26/21192211/coronavirus-covid-19-social-distancing-end [accessed 2022-02-28]
Azlan AA, Hamzah MR, Sern TJ, Ayub SH, Mohamad E. Public knowledge, attitudes and practices towards COVID-19:
a cross-sectional study in Malaysia. PLoS One 2020 May 21;15(5):e0233668 [FREE Full text] [doi:
10.1371/journal.pone.0233668] [Medline: 32437434]
Clements JM. Knowledge and behaviors toward COVID-19 among US residents during the early days of the pandemic:
cross-sectional online questionnaire. JMIR Public Health Surveill 2020 May 08;6(2):e19161 [FREE Full text] [doi:
10.2196/19161] [Medline: 32369759]

https://www.jmir.org/2022/9/e37846

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 9 | e37846 | p. 11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
9.

10.

11.

12.

13.

14.

15.
16.

17.

18.
19.
20.
21.
22.

23.
24.
25.
26.
27.

28.

29.
30.
31.
32.

Motta Zanin G, Gentile E, Parisi A, Spasiano D. A preliminary evaluation of the public risk perception related to the
COVID-19 health emergency in Italy. Int J Environ Res Public Health 2020 Apr 27;17(9):3024 [FREE Full text] [doi:
10.3390/ijerph17093024] [Medline: 32349253]
Ali SH, Foreman J, Tozan Y, Capasso A, Jones AM, DiClemente RJ. Trends and predictors of COVID-19 information
sources and their relationship with knowledge and beliefs related to the pandemic: nationwide cross-sectional study. JMIR
Public Health Surveill 2020 Oct 08;6(4):e21071 [FREE Full text] [doi: 10.2196/21071] [Medline: 32936775]
Han Q, Zheng B, Cristea M, Agostini M, Bélanger JJ, Gützkow B, PsyCorona Collaboration, et al. Trust in government
regarding COVID-19 and its associations with preventive health behaviour and prosocial behaviour during the pandemic:
a cross-sectional and longitudinal study. Psychol Med 2021 Mar 26:1-11 [FREE Full text] [doi: 10.1017/S0033291721001306]
[Medline: 33769242]
Ipsen C, Myers A, Sage R. A cross-sectional analysis of trust of information and COVID-19 preventative practices among
people with disabilities. Disabil Health J 2021 Apr;14(2):101062 [FREE Full text] [doi: 10.1016/j.dhjo.2021.101062]
[Medline: 33495098]
Lermer E, Hudecek MFC, Gaube S, Raue M, Batz F. Early and later perceptions and reactions to the COVID-19 pandemic
in Germany: on predictors of behavioral responses and guideline adherence during the restrictions. Front Psychol 2021
Nov 26;12:769206 [FREE Full text] [doi: 10.3389/fpsyg.2021.769206] [Medline: 34899517]
Neureiter A, Stubenvoll M, Kaskeleviciute R, Matthes J. Trust in science, perceived media exaggeration about COVID-19,
and social distancing behavior. Front Public Health 2021 Dec 1;9:670485 [FREE Full text] [doi: 10.3389/fpubh.2021.670485]
[Medline: 34926361]
Plohl N, Musil B. Modeling compliance with COVID-19 prevention guidelines: the critical role of trust in science. Psychol
Health Med 2021 Jan;26(1):1-12. [doi: 10.1080/13548506.2020.1772988] [Medline: 32479113]
Schumpe BM, van Lissa CJ, Bélanger JJ, Ruggeri K, Mierau J, Nisa CF, et al. Predictors of adherence to public health
behaviors for fighting COVID-19 derived from longitudinal data. Sci Rep 2022 Mar 09;12(1):3824 [FREE Full text] [doi:
10.1038/s41598-021-04703-9] [Medline: 35264597]
Seale H, Heywood AE, Leask J, Sheel M, Thomas S, Durrheim DN, et al. COVID-19 is rapidly changing: examining public
perceptions and behaviors in response to this evolving pandemic. PLoS One 2020 Jun 23;15(6):e0235112 [FREE Full text]
[doi: 10.1371/journal.pone.0235112] [Medline: 32574184]
Public Health Dashboard. Missouri Department of Health & Senior Services. 2020. URL: https://showmestrong.mo.gov/
data/public-health/ [accessed 2020-11-11]
Eysenbach G. Improving the quality of web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
J Med Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]
Public Use Microdata Sample (PUMS). United States Census Bureau. 2021. URL: https://www.census.gov/programs-surveys/
acs/microdata.html [accessed 2021-03-08]
Kalton G, Flores-Cervantes I. Weighting methods. J Off Stat 2003;19(2):81-97 [FREE Full text]
Kasprzyk D, Lepkowski JM, Kalton G. Weighting adjustments for partial nonresponse in the 1984 SIPP panel. Institute
for Social and Economic Research (ISER). URL: https://www.iser.essex.ac.uk/research/publications/497269 [accessed
2021-04-01]
Form: CDC COVID-19 Community Survey Question Bank (DRAFT). Centers for Disease Control and Prevention. URL:
https://cde.nlm.nih.gov/formView?tinyId=Kcceysolt [accessed 2020-11-11]
Kirscht JP. The Health Belief Model and illness behavior. Health Educ Monogr 1974 Dec 01;2(4):387-408. [doi:
10.1177/109019817400200406]
Bronfenbrenner U. Ecological systems theory. In: Vasta R, editor. Annals of Child Development: Vol 6. London, UK:
Jessica Kingsley Publishers; 1989:187-249.
HINTS, Cycle 4, Full Content English Instrument, Annotated. National Cancer Institute. 2020. URL: https://hints.cancer.gov/
docs/Instruments/HINTS5_Cycle4_AnnotatedInstrumentEnglish.pdf [accessed 2022-09-09]
Pavela Banai I, Banai B, Mikloušić I. Beliefs in COVID-19 conspiracy theories, compliance with the preventive measures,
and trust in government medical officials. Curr Psychol 2021 May 26:1-11 [FREE Full text] [doi:
10.1007/s12144-021-01898-y] [Medline: 34075284]
O'Hara L, Abdul RH, Shi Z. Gender and trust in government modify: the association between mental health and stringency
of public health measures to reduce COVID-19. 2020 Presented at: Qatar University Annual Research an Exhibition
QUARFE 2020; October 27, 2020; Qatar. [doi: 10.29117/quarfe.2020.0282]
Ruiz JB, Bell RA. Predictors of intention to vaccinate against COVID-19: results of a nationwide survey. Vaccine 2021
Feb 12;39(7):1080-1086 [FREE Full text] [doi: 10.1016/j.vaccine.2021.01.010] [Medline: 33461833]
Lumley T. Analysis of complex survey samples. J Stat Soft 2004 Apr 15;9(8):1-19. [doi: 10.18637/jss.v009.i08]
Pollard MS, Davis LM. Decline in trust in the Centers for Disease Control and Prevention during the COVID-19 pandemic.
Rand Health Q 2022 Jun;9(3):23 [FREE Full text] [Medline: 35837520]
Robert Wood Johnson Foundation. The Public's perspective on the United States public health system. Harvard T.H. Chan
School of Public Health. 2021 May. URL: https://cdn1.sph.harvard.edu/wp-content/uploads/sites/94/2021/05/
RWJF-Harvard-Report_FINAL-051321.pdf [accessed 2022-02-07]

https://www.jmir.org/2022/9/e37846

XSL• FO
RenderX

Tetteh et al

J Med Internet Res 2022 | vol. 24 | iss. 9 | e37846 | p. 12
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
33.
34.
35.
36.
37.

38.

39.
40.

Tetteh et al

Betsch C. How behavioural science data helps mitigate the COVID-19 crisis. Nat Hum Behav 2020 May 27;4(5):438-438
[FREE Full text] [doi: 10.1038/s41562-020-0866-1] [Medline: 32221514]
Rimal RN. Perceived risk and efficacy beliefs as motivators of change: use of the Risk Perception Attitude (RPA) framework
to understand health behaviors. Hum Commun Res 2003 Jul 01;29(3):370-399. [doi: 10.1093/hcr/29.3.370]
Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev 1977 Mar;84(2):191-215. [doi:
10.1037//0033-295x.84.2.191] [Medline: 847061]
Rosenstock IM, Strecher VJ, Becker MH. Social learning theory and the Health Belief Model. Health Educ Q
1988;15(2):175-183. [doi: 10.1177/109019818801500203] [Medline: 3378902]
Kim HK, Tandoc EC. Consequences of online misinformation on COVID-19: two potential pathways and disparity by
eHealth literacy. Front Psychol 2022 Feb 14;13:783909 [FREE Full text] [doi: 10.3389/fpsyg.2022.783909] [Medline:
35237207]
Islam MS, Kamal AM, Kabir A, Southern DL, Khan SH, Hasan SMM, et al. COVID-19 vaccine rumors and conspiracy
theories: the need for cognitive inoculation against misinformation to improve vaccine adherence. PLoS One 2021 May
12;16(5):e0251605 [FREE Full text] [doi: 10.1371/journal.pone.0251605] [Medline: 33979412]
Williams JE, Flora JA. Health behavior segmentation and campaign planning to reduce cardiovascular disease risk among
Hispanics. Health Educ Q 1995 Feb 04;22(1):36-48. [doi: 10.1177/109019819502200105] [Medline: 7721600]
Thompson TL, editor. Risk Perception Attitude Framework. In: Encyclopedia of Health Communication. New York, NY:
SAGE Publications; Sep 10, 2014.

Abbreviations
CDC: Centers for Disease Control and Prevention
PBA: preventive behaviors and attitudes
PHA: public health agency

Edited by M Gisondi, M Gottlieb; submitted 09.03.22; peer-reviewed by S Governor, JS Tham, R Meng; comments to author 19.04.22;
revised version received 28.07.22; accepted 03.08.22; published 30.09.22
Please cite as:
Tetteh EK, Combs T, Geng EH, McKay VR
Public Health Information Seeking, Trust, and COVID-19 Prevention Behaviors: Cross-sectional Study
J Med Internet Res 2022;24(9):e37846
URL: https://www.jmir.org/2022/9/e37846
doi: 10.2196/37846
PMID: 36084197

©Emmanuel Kwabena Tetteh, Todd Combs, Elvin Hsing Geng, Virginia Ruth McKay. Originally published in the Journal of
Medical Internet Research (https://www.jmir.org), 30.09.2022. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is
properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as
this copyright and license information must be included.

https://www.jmir.org/2022/9/e37846

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 9 | e37846 | p. 13
(page number not for citation purposes)

