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Abstract

Background: Using existing models of behavioral health promotion, specifically the Extended Parallel Process Model, previous
research has identified factors that may impact engagement in preventive health behaviors during the COVID-19 pandemic such
as perceived threat, perceived susceptibility to the threat, perceived severity, and perceived efficacy.

Objective: This study aims to examine the role of perceived effectiveness of COVID-19 preventive behaviors, perceived
susceptibility, perceived threat, and perceived severity of COVID-19 in participants’ intentions to engage in Centers for Disease
Control (CDC)–recommended individual health behaviors in the first year of the pandemic.

Methods: In October 2020, a representative sample of 506 US adults completed a web-based survey through the RAND American
Life Panel.

Results: The study primarily found that participants who perceived that CDC-recommended health practices were effective had
stronger intentions to engage in those practices. The second strongest correlate was participants’ perceived severity of COVID-19
across the United States. Perceived effectiveness of recommended practices accounted for the largest variance in behavioral
intention. However, analysis of individual behaviors indicated a mismatch in the behaviors perceived to be the most effective
(avoiding sick people and mask-wearing) and those participants indicated intention to engage in (throwing away used tissues,
avoiding sick people, and coughing into their elbows) in the next 30 days.

Conclusions: The authors recommend tailoring public health messaging to address the perceived threat of COVID-19 and
self-efficacy. Thus, health promotion efforts should emphasize the effectiveness of CDC-recommended practices while highlighting
the pandemic’s severity. Additionally, rebuilding trust in public health messaging and messengers is necessary to increase perceived
self-efficacy. As the COVID-19 pandemic continues, health messaging must continue to promote and build trust in
CDC-recommended health practices and educate regarding the efficacy of vaccination and other preventive behaviors.

(JMIR Hum Factors 2023;10:e39919) doi: 10.2196/39919
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Introduction

Background
Perceptions of both COVID-19 and the effectiveness of
recommended health behaviors to prevent the spread of
COVID-19 are important factors in reducing personal health
risk. The United States’ response to the COVID-19 pandemic
contrasts heavily with other countries that engaged in mandated
lockdowns and other government-enforced measures [1,2]. In
the United States, individual health behavior decisions became
the primary method to mitigate the spread of COVID-19 based,
in part, on public health education and messaging. Trust in
health care practitioners and government institutions has
impacted the adoption of health recommendations by the general
public [3,4]. Public health messaging’s credibility [5] has been
impacted by conflicting and changing messaging from public
officials [6,7] and the rapid spread of misinformation about
COVID-19 [8,9]. The resulting mortality rates in the United
States can be partially attributed to inconsistent adoption and
enforcement of public health recommendations [10,11].

Assessing the perceived effectiveness of public health
interventions can help experts design and modify health
communication strategies to increase engagement in preventive
behaviors. Theoretical models of behavioral health, such as the
Health Belief Model, the Protective Motivation Theory, and the
Extended Parallel Process Model (EPPM), posit perceived
efficacy as an important predictor of behavioral engagement
[12,13]. Previous studies suggest perceived effectiveness of
preventive measures is often mitigated by trust in messaging
and messengers, and is key to perceived self-efficacy [12], which
plays a significant factor in behavior intention and engagement
[13].

To determine what behavioral interventions could lead to wider
engagement in preventive health practices, researchers are
measuring the perceived efficacy of COVID-19 preventive
behaviors [14-17]. Studies measuring the effectiveness of
mask-wearing and social distancing indicate the effectiveness
of these specific interventions in mitigating community spread
[3,18-22]. As researchers continue to study the efficacy of
individual protective practices, public health officials rely on
community perceptions of effectiveness and community trust
in the messages and messengers to persuade individuals into
taking action [3,19].

In 2020, the Centers for Disease Control (CDC) recommended
preventive health behaviors that formed the foundation for much
of the public health messaging communicated within the United
States. These recommendations shifted considerably as new
information became available to the scientific community
regarding COVID-19. For example, in March and April 2020,
masking was not initially included in recommended behaviors.
As more information became available regarding the
transmission of COVID-19, the CDC added masking
recommendations to the list of protective behaviors. Further
research has examined the effectiveness of different types of
masks and facial coverings [20,22] in mitigating the spread of
COVID-19. Recommendations regarding protective behaviors,
quarantine time periods, testing, and vaccination continue to be

updated regularly. Lack of understanding among the public
regarding the role of new scientific data contributes to confusion
and lack of trust. Shifting messaging regarding protective
behaviors also weakens public perceptions of threat, severity,
and efficacy, which are key components of models of behavior
change.

Theoretical Framework
One model of behavior change that assesses multiple factors
impacting individual health decision-making is the EPPM. The
EPPM postulates that perceived threat and efficacy shape
individual behaviors to avoid or minimize the perceived threat
[23]. Health psychologists and public health officials often use
the EPPM as the theoretical foundation when designing health
promotion campaigns [24-26]. According to the EPPM, effective
health communication messages must credibly communicate
the existence of a threat. Conceptually, the EPPM distinguishes
between threat as a characteristic of the message (ie, the way
in which a threat is communicated in the message) and perceived
threat. Threat as a message characteristic refers to features that
provide information about the severity of the threat and the
target population’s susceptibility; thus, the perceived threat is
the subjective evaluation of the threat contained in the message.
Perceived threat is a cognitive construct that comprises 2
dimensions: the perceived severity of the threat and one’s
perceived susceptibility to the threat. Perceived severity refers
to beliefs about the magnitude of the threat and the gravity of
its consequences, whereas perceived susceptibility refers to
beliefs about the probability of personally experiencing the
threat. The model’s second major component is perceived
efficacy, which includes both the perceptions of the effectiveness
of the behavior and a person’s self-efficacy in their ability to
adopt the desired behavior.

According to the EPPM, effective health communication must
credibly communicate the existence of a health threat and the
efficacy of engaging in the recommended behavior to reduce
or eliminate that threat [27]. EPPM has been applied to
COVID-19 in a few international studies [25,26,28], suggesting
that perceived efficacy is a strong predictor of behavioral
engagement [29]. For other highly infectious diseases and
respiratory diseases such as influenza and Ebola [23,25-34], the
EPPM serves as a lens for understanding the role of threat and
efficacy in behavior intention, particularly with a focus on
vaccination behavior. Furthermore, communicating threats was
less effective in behavior change than convincing individuals
of the effectiveness of engaging in health behavior (vaccination)
[35-37] particularly for changing behavior around COVID-19
[28,30]. Nazione et al [29] applied the EPPM model to
COVID-19 and concluded during the early days of the pandemic
that perceived efficacy was the strongest predictor of engaging
in preventive behavior. However, few of the recommended
behaviors such as mask-wearing were in effect at the time. These
studies found relationships between perceived threat, perceived
efficacy, and intention to perform certain behaviors such as
physical distancing [38]. Most of those studies have been
conducted outside the United States with a focus on behavioral
intention to engage in social distancing only.
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Perceived threat and severity of COVID-19 varies greatly by
country of residence, gender, age, sexual orientation, and
ethnicity [39-43]. Previous studies suggest that individuals aged
65 or older, women, and minoritized individuals are more likely
than others to perceive COVID-19 as a serious personal or
communal threat [41]. Masters et al [44] found higher perceived
risk among “Millennials” than “Boomers,” but “Boomers”
engaged in more social distancing. This suggests that the
perceived risk of COVID-19 infection may vary among
demographic groups and is not the sole motivating factor in
practicing recommended health behaviors. To date, research
has consistently shown that people of color are at greater risk
of infection, severe illness, and death from COVID-19 than
White people; most messaging focused on risks is targeted to
older people or those with specific health risks that are
exacerbated by structural inequities in wealth, income, and
access to health services [45-51].

The success of ongoing public health efforts depends on
understanding perceptions of the effectiveness of individual
protective behaviors to mitigate the spread of COVID-19. Even
as public trust in the government and scientific community has
waned, we identify an ongoing need for credible and
easy-to-understand public health messaging. Early research on
public perceptions of the effectiveness of efforts to reduce the
spread of COVID-19 showed general positive perceptions and
trust in public health messaging [52]; however, the pandemic’s
death toll and infection rate have continued to increase in the
United States. Although many preventive health behaviors are
no longer enforced by the CDC or the US government, the
COVID-19 pandemic continues. The wide availability of
misinformation [8,9], and erosion of public health messages’
credibility [5] requires an assessment of public perceptions of
COVID-19 to tailor messaging to address beliefs regarding the
threat and severity of COVID-19, and the perceived efficacy of
individual preventive behaviors.

Efficacy of CDC-Recommended Behaviors
In October 2020, at the time of this study, the CDC
recommended ten behaviors to stop COVID-19’s spread: (1)
wash your hands often with soap and water for at least 20
seconds especially after you have been in a public place, or after
blowing your nose, coughing, or sneezing; (2) use a hand
sanitizer that contains at least 60% alcohol if soap and water
are not readily available for hand washing and cover all surfaces
of your hands and rub them together until they feel dry; (3)
avoid touching your eyes, nose, and mouth with unwashed
hands; (4) limit contact with those outside of your household
as much as possible; (5) avoid close contact with people who
are sick; (6) keep about 6 feet between yourself and others in
public settings; (7) cover your mouth and nose with a cloth face
cover when around others in public settings; (8) always cover
your mouth and nose with a tissue when you cough or sneeze
or use the inside of your elbow; (9) throw used tissues in the
trash; and (10) clean and disinfect frequently touched surfaces
daily. This includes tables, doorknobs, light switches,
countertops, handles, desks, phones, keyboards, toilets, faucets,
and sinks.

Studies examining the effectiveness of mask-wearing, social
distancing, and hand washing globally and within the United
States indicate the importance and efficacy of nonpharmaceutical
interventions [20,53,54]. Specifically, studies have found that
strict lockdown measures lowered fatality rates [21,55,56].
Social distancing encompasses 3 of the CDC recommended
behaviors: maintaining 6 feet distance when around other people,
avoiding close contact with those outside of one’s household,
and avoiding contact with individuals who are sick. The majority
of efficacy studies have focused on the effectiveness of social
distancing and mask-wearing [20,21,57]. More recent studies
have reconfirmed the efficacy of mask-wearing in reducing the
risk of COVID-19 infection [57].

Studies of hand hygiene’s efficacy have been sparse but also
suggest increased morbidity and mortality among those with
lower hand washing adherence in country-level data [48]. Other
CDC-recommended behaviors such as sanitizing objects and
surfaces, using hand sanitizer when hand washing when water
is not available, avoiding touching the eyes, mouth, and nose
with unwashed hands, coughing or sneezing into a tissue or
elbow, and throwing away used tissues need further examination
for efficacy in preventing COVID-19’s spread.

Data Visualizations and COVID-19 Messaging
Existing messaging about COVID-19 uses visuals to
communicate the importance of nonpharmaceutical
interventions, visualizing the risk of being infected [58] and the
value of social distancing to flatten the curve [59]. This contrasts
with messaging from the mainstream media that sometimes
downplays transmission rates and ignores issues of race, class,
and gender [6]. Much messaging about COVID-19 health
behaviors has been designed specifically for social media
through visuals [60-63] and to prevent misinformation from
spreading [60,64]. Despite the pandemic of misinformation on
social media, these platforms remain important for government
communications about COVID-19 [63].

Within the messages themselves, COVID-19 is often presented
with health gain and loss framing [63], for example, wearing a
mask to prevent breathing issues. However, framing around
health loss presents ethical issues: overly threatening messages
may increase victim-blaming around disability and disease,
increasing stigma [65]. Balancing multiple stakeholders’ needs
presents a challenge when different demographic groups have
varying amounts of trust in scientists’ expertise and values [3].
When persuading disease skeptics, avoid ad hominem attacks
and emphasize personal responsibility toward the common good
[3]. Connecting the efficacy of preventive health behaviors with
self-efficacy creates effective messaging, particularly for social
media [66].

For this study, the researchers sought to determine if the
perceived effectiveness of CDC practices predicted behavioral
intention. The primary research questions posed by the
researchers are as follows: (1) can perceived effectiveness be
used to predict behavioral intention? (2) What
CDC-recommended preventive behaviors do US adults view
as most effective in mitigating the spread of COVID-19? The
authors hypothesized that after controlling for demographic
characteristics: (1) perceiving recommended COVID-19
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prevention behaviors as effective would significantly account
for intention to engage in those preventive health behaviors and
(2) perceiving COVID-19 as a threat and would significantly
account for intention to engage in CDC recommended behaviors.

Methods

Overview
The COVID-19 Attitudes and Perceptions Survey was fielded
via the internet between October 14 and 19, 2020, to participants
from RAND’s American Life Panel, a probability-sampled
internet-based panel study designed to represent US adults aged
18 and older [67]. RAND’s American Life Panel provides
participants with internet access or tools to complete the surveys,
allowing members to participate who may normally be excluded
from survey research. As such, the RAND American Life Panel
made an effective panel to sample from for this study. In total,
506 respondents completed the survey. The sample was
comprised of 52% (n=263) women, (mean sample aged 51.4,
SD 16.1 years); 77.9% (n=394) White, 20% (n=101) Latinx,
63.9% (n=324) with educational attainment of an Associate
degree or less, 47.2% (n=238) with a combined family income
of US $59,999 or less during the previous 12 months, an average
household size of 2.84 people (SD 1.56), and 97% (n=491)
covered by some form of health insurance.

Ethical Considerations
All study materials and procedures were approved by the
Kennesaw State University institutional review board (IRB;
approval number: IRB-FY21-13) and the RAND Human
Subjects Protection Committee. All participants in this
IRB-approved study consented to participation in the survey
following procedures for confidential survey participation.

Measures

Perceived Severity of COVID-19
A single survey item was used to assess respondents’ perceived
severity of COVID-19 on a scale of 1 (not at all a problem) to
4 (serious problem): “How problematic is COVID-19 in the
United States?” (mean 3.61, SD 0.65). Perceived severity of
COVID-19 has been measured using various statements referring
to the consequences of contracting COVID-19, whether it is
life-threatening, and how much of a problem COVID-19 is
personally or for your community. As our study was a national
study, wording focused on perceptions of COVID-19 as a
problem in the United States [68-70]. Participants were therefore
asked to rate their perception of the severity of COVID-19 on
the national level.

Perceived Susceptibility of COVID-19 Infection
A single survey item was used to assess respondents’ perceived
susceptibility to COVID-19 infection on a scale of 0-100%:
“What do you think is the percent chance that you will get
infected with coronavirus in the next month?” (mean 27.09, SD
23.26). Perceived susceptibility therefore measured perceptions
of individual risk of contracting COVID-19.

Perceived Threat of COVID-19 Infection
A single survey item was used to assess respondents’ perceived
threat of a COVID-19 infection on a scale of 1 (not at all
concerned) to 5 (extremely concerned): “If you were diagnosed
with COVID-19 how concerned would you be about your ability
to recover from it?” (mean 3.35, SD 1.28). Recovery from
COVID-19 was used as a measure of perceived threat due to
misinformation campaigns downplaying the threat of infection
as similar to the flu or common cold. Though symptoms can be
similar to both the flu and cold the risk of hospitalization, death,
longer recovery, and long-term effects (now called
post–COVID-19 condition), especially among unvaccinated
individuals is higher.

Social Desirability
In total, 8 items from the Balanced Inventory of Desirable
Responding Short Form [71], Impression Management subscale,
were averaged to create a mean score of 5.06 (SD 1.10). We
sought to control for socially desirable responses in the study
due to the politicization of COVID-19 and associated health
promotion behaviors.

Perceived Effectiveness of CDC-Recommended
COVID-19 Personal Protective Practices
Respondents were asked to rate the perceived effectiveness of
10 CDC-recommended COVID-19 personal protective practices
on a scale of 0-100% (“What is the percent chance that this
behavior will prevent you from catching COVID-19 over the
next month?”). Responses to these items were averaged to create
a mean perceived effectiveness score (mean 70.93, SD 22.47),
which was included in the analysis as the primary variable of
interest.

Self-Reported Likelihood of Engaging in
CDC-Recommended COVID-19 Personal Protective
Practices
Respondents were asked to report their likelihood of engaging
in 10 CDC-recommended COVID-19 personal protective
practices during the following month, on a scale of 0-100%
(“What is the percent chance that you will carry out this behavior
over the next month?”). Responses to these items were averaged
to create a mean behavioral intention score.

Data Analysis
A path model was tested using Bayesian estimation in Mplus
(version 8.5) software program [72] and following current best
practices in Bayesian inference for the use of noninformative
priors [73]. Perceived severity of COVID-19, perceived
susceptibility of COVID-19 infection, and perceived threat of
COVID-19 infection were included in the model as indicators
of a latent variable, “Perceived COVID-19 Threat.” Bayesian
methods were selected due to their several advantages for both
parameter estimation and hypothesis testing relative to
frequentist methods [74].

Model fit was assessed holistically using both the posterior
predictive P value (PPp) and the deviance information criterion.
PPp ranges from 0 to 1, with a value of .50 was considered a
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perfect model fit. PPp values of less than .10, or greater than
.90, suggest a poor model fit with data [73].

To test for perceived efficacy as a statistically significant
indicator of behavior intention a regression model was estimated
using Bayesian estimation in Mplus (version 8.5) software
program [72] and following current best practices in Bayesian
inference [74]. The following demographic variables were
included as covariates in the regression analysis: US census
region, Rural (yes/no), gender, age, White (yes/no), Latinx
(yes/no), education, family income, household size, and health
insurance status (yes/no). To control for potential effects of
socially desirable responding, a mean score (mean 5.06, SD
1.10) derived using 8 items from the Impression Management
subscale of the Balanced Inventory of Desirable Responding
[71] was included as a covariate. The Cronbach α for this scale
was .77.

To control for potential effects of respondents’ general
perceptions about COVID-19, 3 additional covariates were
included in the analysis: perceived COVID-19 severity,
perceived COVID-19 susceptibility, and perceived COVID-19
threat. The following survey item was used to assess severity

(mean 3.61, SD 0.65) on a scale of 1 (not at all a problem) to 4
(serious problem): “How problematic is COVID-19 in the
United States?” The following survey item was used to assess
susceptibility (mean 27.09, SD 23.26) on a scale of 0-100%:
“What do you think is the percent chance that you will get
infected with coronavirus in the next month?”

The survey item used to assess threat perception (mean 3.35,
SD 1.28) on a scale of 1 (not at all concerned) to 5 (extremely
concerned) was: “If you were diagnosed with COVID-19 how
concerned would you be about your ability to recover from it?”

Results

The path model demonstrated excellent model fit: PPp=.49,
95% Credibility Interval (–19.65, 22.10); deviance information
criterion=1267.92. As predicted by the EPPM, the perceived
threat of COVID-19 significantly accounted for participants’
intentions to engage in preventive health practices. However,
the perceived efficacy of CDC-recommended preventive health
practices was a stronger indicator of intentions to engage in
preventive health practices, accounting for 19% of the variance.
Path coefficients for each model are displayed in Figure 1.

Figure 1. Extended Parallel Process Model (EPPM) path. Note: *=significant at P<.01.

Results indicate that participants’ perceptions of severity,
susceptibility, and infection threat are appropriate indicators of
their overall perception of the health threat posed by COVID-19.
These results suggest that public health messaging combating
COVID-19 misinformation will be effective for calibrating
perceptions of the health threat posed by COVID-19. Findings
also support previous research, which demonstrated perceived
efficacy to be a significant predictor of practicing COVID-19
preventive behavior [21].

The study sample perceived 3 practices as most effective for
preventing COVID-19 infection: avoiding close contact with
people who are sick (85%), limiting contact with those outside
of your household as much as possible (75%), and covering
your mouth and nose with a cloth face cover when around others
in public settings (74%; See Table 1). These practices diverged
from those which the participants reported they would be most
likely to engage in during the following month (behavioral
intention): throwing used tissues in the trash (93%), avoiding
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close contact with people who are sick (89%), and always
covering your mouth and nose with a tissue when you cough
or sneeze or using the inside of your elbow (88%).

After controlling for demographics and socially desirable
responding, the Bayesian regression model indicated that US

adults’ average perceived effectiveness of CDC-recommended
COVID-19 personal protective behaviors was by far the
strongest correlate (β=.48; see Table 2) of behavioral intentions.
Perceived national COVID-19 severity was the second strongest
covariate (β=.19), and perceived personal susceptibility and
threat were comparable in strength but negligible (β=.09).

Table 1. Perceptions of COVID-19 personal protective practices.

Behavioral intention, mean
(SD)

Perceived effectiveness,
mean (SD)

Practice

81.35 (26.57)71.21 (26.48)Wash your hands often with soap and water for at least 20 seconds especially after you
have been in a public place, or after blowing your nose, coughing, or sneezing.

81.72 (26.23)70.41 (26.46)Use a hand sanitizer that contains at least 60% alcohol if soap and water are not readily
available for hand washing. Cover all surfaces of your hands and rub them together until
they feel dry.

72.00 (28.24)71.88 (26.07)Avoid touching your eyes, nose, and mouth with unwashed hands.

69.62 (30.12)75.02 (26.68)Limit contact with those outside of your household as much as possible.

88.72 (20.66)85.34 (18.94)Avoid close contact with people who are sick.

80.51 (24.34)70.17 (26.49)Keep about 6 feet between yourself and others in public settings.

87.78 (23.01)74.19 (29.76)Cover your mouth and nose with a cloth face cover when around others in public settings.

88.04 (21.46)63.81 (35.84)Always cover your mouth and nose with a tissue when you cough or sneeze or use the
inside of your elbow.

92.72 (17.37)61.27 (37.82)Throw used tissues in the trash.

65.19 (33.90)66.10 (30.79)Clean and disinfect frequently touched surfaces daily. This includes tables, doorknobs,
light switches, countertops, handles, desks, phones, keyboards, toilets, faucets, and sinks.

Table 2. Bayesian regression model results (Standardized): behavioral efficacy.

95% credible intervalP (1-tailed)Posterior (SD)EstimateIndicator

–0.096 to 0.037.190.034–0.030US census region

–0.009 to 0.118.0480.0330.055Currently live in a rural area (reference=rural)

0.017 to 0.146.007a0.0330.082Gender (reference=male)

–0.115 to 0.039.160.039–0.038Age

–0.067 to 0.079.430.0370.006Education

–0.129 to 0.005.040.034–0.062Latinx (reference=not Latinx)

–0.047 to 0.089.270.0350.021White (reference=not White)

0.002 to 0.152.02a0.0380.078Total family income

–0.156 to –0.014.008a0.036–0.085Household size

0.036 to 0.166.001a0.0330.101Currently has insurance

0.144 to 0.270<.001a0.0320.208Impression management

0.112 to 0.260<.001a0.0380.187Perceived COVID-19 severity

0.012 to 0.167.01a0.0400.090Perceived COVID-19 susceptibility

0.026 to 0.162.004a0.0350.093Perceived COVID-19 threat

0.418 to 0.539<.001a0.0310.480Perceived effectiveness

0.449 to 0.555<.0010.0270.505Model R2

aSignificant at P<.03.
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Discussion

Principal Findings
These survey responses, collected from a nationally
representative sample of US adults, indicated that perceived
efficacy of COVID-19 prevention behaviors overall correlated
with intention to engage in those behaviors. However, the CDC’s
recommended practices which respondents perceived to be most
effective at preventing COVID-19 infection did not always
correspond to their behavioral intention in the next 30 days.
Findings suggest that although perceived efficacy is a strong
indicator of behavioral intention, the rates of reported behavioral
intention for the behaviors perceived to be most effective (social
distancing and mask-wearing) were lower than for other
CDC-recommended behaviors such as throwing away tissues
and covering one’s mouth when coughing or sneezing. The
lowest behavioral intention related to social distancing and
disinfecting frequently touched surfaces. For ongoing
COVID-19 mitigation efforts, especially vaccination strategies,
and future public health crises, the authors recommend designing
targeted, evidence-based public health messaging to increase
trust in public health promotion efforts and willingness to engage
in preventive behaviors.

These findings suggest that public health messaging should
focus on highlighting the effectiveness of prevention efforts
such as social distancing and mask-wearing to persuade people
to engage in behaviors they believe to be effective. The
behaviors that participants perceive to be most effective in
mitigating COVID-19’s spread are also the behaviors most
studied for efficacy in the current body of literature [20,21,57].
Despite sound scientific evidence of efficacy for these behaviors,
the public has received contradictory information about
mask-wearing and social distancing from different sources
throughout the pandemic, which may influence behavioral
intention. Consistent messaging from credible sources regarding
efficacy is important to reduce the mismatch in efficacy and
intention identified in this study.

Implications and Recommendations
To persuade people to engage in the recommended personal
protective practices, public health promotion efforts should
emphasize the pandemic’s severity throughout the United States.
Severity might be emphasized through facts and statistics related
to the United States having the highest death toll of all nations,
the severity of COVID-19 for certain age groups in the form of
mortality or hospitalization rates, or emphasizing the average
recovery time for people infected. Furthermore, as rates of
COVID-19 infection vary across time and place, health
promotion efforts should be tailored to reflect current risk for
a given population.

Shifting messaging from fear-based appeals or from
overemphasizing personal responsibility to messages of efficacy
may also be effective strategies for combating misinformation
and encouraging behavioral uptake [75]. Much has been learned
during the COVID-19 pandemic about effectively
communicating through data visualizations [76]. The authors
recommend translating academic findings on efficacy into plain
language that can be communicated through infographics and
data visualizations that humanize the data and messaging.
Although we did not collect data specifically asking participants’
political affiliations, COVID-19 behaviors and communication
were heavily politicized by the US government [77]. Across
the United States, political party affiliations, education levels,
and perceived severity of COVID-19 have been correlated to
distrust in government and scientific communication [3,78,79].

The lack of conclusive, available data on the effectiveness of
handwashing and sanitizing, and the limited data on
mask-wearing and social distancing contributes to an ongoing
lack of trust in public health messaging and officials. Data on
the success of preventive behaviors should be shared in lay
language. Hornik and colleagues [80] similarly conclude that
public health campaigns should focus on the effectiveness of
health behavior rather than attempt to debunk misinformation.

As vaccination has become the focus of current messaging
campaigns, members of the public may be receiving fewer
messages regarding COVID-19 as an ongoing threat or the
effectiveness of individual behaviors in reducing transmission.
Continued utilization of multiple forms of media for health
promotion messaging including radio, television, and social
media emphasizing both the efficacy of CDC-recommended
behaviors and personal efficacy, while reiterating the ongoing
threat from COVID-19 infection, is necessary to offset surges
during vaccination efforts.

Misinformation, especially when shared via social media, causes
people to underestimate COVID-19’s severity, leading to risky
behavior [3,79]. Translating scientific findings into easily
digestible visual aids and sound bites may also help to counter
misinformation that uses similar methods (Figure 2). During
COVID-19, much government messaging about preventive
health behaviors has been individualistic, often using fear-based
arguments to emphasize the dangers of COVID-19. However,
fear-based messaging about chronic illnesses, in general, has
been critiqued for emphasizing personal risk and responsibility
over larger structural inequities such as race, class, and disability
status [80]. Shifting to narratives around the efficacy of
preventive health behaviors [65] would begin to alleviate these
ethical issues and may be a more effective strategy for
communicating about COVID-19, particularly on social media
[37].
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Figure 2. Messaging that acknowledges the effectiveness of preventive health behaviors counters fear-based messaging that undermines public trust.
For a different part of this project, the authors created this messaging based on the Extended Parallel Process Model (EPPM). Artist credit (redacted for
review).

Based on study findings, the authors recommend that health
messaging from trusted sources especially members of the
medical community, continue to emphasize the effectiveness
of mask-wearing, social distancing from infected persons,
COVID-19 testing, getting tested after a known exposure, and
hand hygiene as high impact individual behaviors that can be
engaged in to reduce the spread of COVID-19. Maintaining
consistent, evidence-based messaging as SARS-CoV-2 continues
to mutate and cases occasionally spike in communities with
lower vaccination rates can increase behavior engagement.

Study Limitations
This study’s strengths included the use of a nationally
representative sample of US adults and the inclusion of survey
items that mirrored language used by the CDC (at the time of
data collection) to describe COVID-19 prevention practices.
Limitations include the small (though representative) sample
size, the use of an exclusively web-based survey format, and
the availability of the survey solely in English. Though the study
was representative, the researchers acknowledge that a larger
sample of underrepresented groups who have been
disproportionately impacted by COVID-19, especially African
Americans and those identifying as Hispanic or Latinx, would
have allowed for additional analysis of the impact of

demographics on perceived efficacy and behavioral intention.
This study also focused on future behavioral intentions rather
than behavioral engagement. It should also be noted that, due
to third-party survey restrictions, measurement of the latent
variable “Perceived COVID Threat” was done using only 3
items. Though model fit statistics indicate this was not
empirically tenuous in this study, the authors acknowledge that
threat (and its perception) is a multifaceted construct that is
typically assessed using a more comprehensive set of items.
Additionally, previous research indicates that using percentage
scales to assess threat risk—as was done in this study to assess
perceived susceptibility—may result in bias as respondents may
underestimate a threat rated at the scale’s midpoint [63]. This
study relied on survey development in partnership with RAND
and limitations on survey length. Therefore, concepts like
perceived severity and perceived susceptibility were
operationalized and measured using single questions. Perceived
severity focused on perceptions of COVID-19 on the national
level and perceived susceptibility focused on individual risk.
Additionally, the perceived threat item addressed individuals’
concerns regarding recovery from a COVID-19 infection, which
differs from operationalizations used in some other studies
where threat results from the combination of perceived severity
and susceptibility [81]. Similarly, due to survey length
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limitations, both self-efficacy and response efficacy—2
constructs that are involved in the behavior change
process—were excluded from this study. Additional empirical
work is needed to replicate the findings of this study with the
inclusion of these constructs as they may elucidate important
ways that the perceived efficacy of behavioral responses to
COVID-19 may be across individuals. Participant responses to
these single survey items may have been shaped by their
experiences with COVID-19 up until that point, and their
observation of the pandemic through news media. Using more
than a single item to operationalize perceived severity, threat,
and susceptibility would be ideal in future research. Future
studies may wish to use an alternative response format in order
to validate the findings presented here. Data were collected
before the widespread distribution of COVID-19 vaccines; it is
unknown how the timing of data collection influenced survey
responses. Further research is needed to understand if the

perceived efficacy of the CDC-recommended behaviors has
shifted over time.

The findings of this study and previous studies suggest the
viability of using aspects of the EPPM model to design and
implement health promotions. The application of the EPPM
model to COVID-19, similar to other infectious diseases can
assist health professionals, the government, schools, and
businesses in encouraging preventive behaviors. Though current
COVID-19 infections tend to be less severe in vaccinated
individuals, the medical community is currently preparing for
ongoing surges and future mutations that may increase the
severity and infectiousness of COVID-19, as well as the
possibility of other pandemics. The development of timely and
effective models that address cognitive aspects of individual
decision-making in the face of health threats is vital to ongoing
public health efforts.
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