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Abstract

Background: Large-scale health communication challenges during the COVID-19 pandemic, such as widespread misinformation
and distrust in health care professionals, have influenced reluctance to take the COVID-19 vaccine, also known as vaccine
hesitancy. Trust in health professionals, adequate health literacy, and high self-efficacy are key components of actively pursuing
preventative and protective health care measures. These factors may be associated with intentions to seek and complete a COVID-19
vaccine dosing.

Objective: The objective of this analysis was to identify factors associated with COVID-19 vaccine hesitancy.

Methods: In February 2021, US adults (N=5872) responded to a web-based survey on COVID-19 vaccine hesitancy and
components of health communication (trust in sources of health information, health literacy, and self-efficacy). Multivariable
logistic regression models were used to explore associations between these factors and vaccine hesitancy while adjusting for key
demographics. We hypothesized that low levels of trust, health literacy, and self-efficacy would be associated with increased
vaccine hesitancy.

Results: The adjusted odds of vaccine hesitancy was greater among those who placed little to no trust in health professionals
compared to those who held a lot of trust (adjusted odds ratio [AOR] 8.54, 95% CI 6.52-11.19). The odds of vaccine hesitancy
was also greater among those who felt frustrated about finding health information compared to those who did not (AOR 2.10,
95% CI 1.62-2.70). Participants who had little to no confidence in receiving health advice or information had greater odds of
vaccine hesitancy compared to those who had a lot of confidence (AOR 3.05, 95% CI 2.34-3.97).

Conclusions: This study underscores the importance of trust between health professionals and their patients, and a need for
improving health literacy regarding vaccines. Perceptions of mistrust and low levels of health literacy were associated with high
levels of vaccine hesitancy, providing empirical support of framing these factors as perceived barriers to vaccine uptake.
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Introduction

Background
Between March 2020 and February 2022, the spread of the
SARS-CoV-2 virus led to over 500 million cases of COVID-19
disease and over 6 million deaths globally [1]. Since the start
of the pandemic, efforts to slow or prevent the spread of
COVID-19 have included business lockdowns and stay-at-home
policies; international border closings and movement restrictions
and mandating or encouraging mask wearing, frequent
handwashing, and physical distancing imposed by federal, state,
and local governments [2]. More recently, COVID-19 vaccine
acceptance and uptake as well as booster completion have
become critical components to decreasing the incidence of
COVID-19 and ultimately ending the pandemic. However,
within the United States, there have been large-scale health
communication challenges regarding the COVID-19 vaccines
that have impeded efforts toward achieving herd immunity.
These challenges include concerns regarding vaccine safety,
the spread of misinformation, belief in personal freedom and
choice, and lack of access to reliable public health information
[3,4]. A reluctance to taking a vaccine, also known as vaccine
hesitancy, poses significant dangers to public safety during a
pandemic given that unvaccinated individuals can more easily
contract and spread disease to others and may contribute to
development of strains not contained by the vaccine [5].

Vaccination Rates and Related Factors
In the United States, vaccine rollout began in late December
2019 prioritizing health care professionals and residents of
long-term care facilities before expanding to other essential
workers and businesses, and eventually to all adults. COVID-19
vaccination rates have consistently climbed since the vaccine
was made available to all persons over the age of 18 years on
April 19, 2021 [6]; as of February 2022, over 550 million doses
of the vaccine have been administered, amounting to
approximately 78% of the population with at least one dose.
From April 2021 to the present, there have been challenges in
reaching those who might be vaccine-hesitant. Most commonly
reported reasons for vaccine hesitancy include skepticism of
the vaccine, more specifically a lack of knowledge surrounding
the components and safety of the vaccine [5,7,8]. Further, some
are now using the term “pandemic of misinformation” to
describe the circulation of mixed messaging and potentially
inaccurate news being shared via social media [9-11]. The
Edelman Trust Barometer Report, one of the longest-running
surveys on trust, found that globally in 2021, over 70% of
respondents were worried about the spread of false news, and
reported high levels of distrust in government entities and media
[12]. This skepticism coupled with the spread of misinformation
have led to widespread reluctance in uptake of the COVID-19
vaccine across the United States.

Definitions

Source Credibility and Health Literacy
Health communication refers to the study and practice of
delivering information intended to promote health and
well-being among a particular audience. Activities in the health
communication space range from large-scale, multifaceted
public health campaigns to private patient-provider interactions
[13]. Broadly speaking, health communication seeks to improve
public health through increasing awareness of a health issue or
influencing individual behaviors and practices through a variety
of messaging approaches (eg, demonstrating the benefits of a
health intervention). Appraisal of health messages by a particular
audience depends on many different intersecting factors,
including source credibility and health literacy [4,13-15].

Source credibility—or the extent to which an information source
is perceived as believable [16]—is one factor that is thought to
influence message acceptance by an audience [17].
Theoretically, the vast majority of conceptualizations
surrounding source credibility distinguish between two
overlapping yet distinct perceptions involved in gauging
credibility: (1) trustworthiness of the source and (2) expertise
of the source. Within the credibility literature, trustworthiness
has been defined as “the degree of confidence in the
communicator’s intent to communicate the assertions he
considers most valid,” whereas expertise is understood to mean
“the extent to which a communicator is perceived to be a source
of valid assertions” [18]. Moreover, while information accuracy
is thought to be involved in the message appraisal process, the
degree to which information is accurate is conceptually different
from perceptions around the credibility of a source [16], which
has important implications for understanding and responding
to disinformation and misinformation campaigns related to
COVID-19 vaccinations.

In the context of COVID-19 vaccine hesitancy, some
preliminary qualitative findings from Bateman and colleagues
[19] suggested that mistrust is an important factor that may be
influencing the widespread COVID-19 vaccine hesitancy among
Latinx and African American communities in the Deep South.
More specifically, the authors identified interesting subthemes
within the data differentiating between (1) historical mistrust,
or mistrust that is related to systemic racism and historical
oppression; (2) vaccine development mistrust; and (3) mistrust
in politicians [19]. However, another survey among a US sample
living in Phoenix, Arizona, and New York City, New York,
found that those who held higher trust in government were less
likely to intend to get vaccinated against COVID-19 [20].
Several studies have shown that, in multiple contexts, trust in
self-seeking information is critical to behavior change [21-23].
Therefore, given these preliminary findings, there exists a
critical need to clarify the way source trustworthiness is
associated with COVID-19 vaccine hesitancy within the United
States.
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Health literacy is also a critical factor that can either facilitate
or thwart the process of appraising health information. Aligning
with the findings from a systematic review [24] examining
common definitions and conceptualizations related to the
construct, we view health literacy as being

linked to literacy and entails people’s knowledge,
motivation and competences to access, understand,
appraise, and apply health information in order to
make judgments and take decisions in everyday life
concerning healthcare, disease prevention and health
promotion to maintain or improve quality of life
during the life course.

Some recent evidence demonstrates robust and intricate
relationships between health literacy and COVID-19 vaccine
hesitancy. For instance, Kricorian and colleagues [25]
determined that vaccine-hesitant individuals were more likely
to find information related to the COVID-19 vaccine difficult
to comprehend compared to individuals who did not express
hesitancy. Furthermore, in a study of adults residing in China,
researchers determined that higher levels of health literacy were
protective against COVID-19 vaccine-hesitant attitudes,
although this protective effect was only observed among
individuals with low to moderate levels of stress [26].
Additionally, Turhan and colleagues [27] determined that a
sample of Turkish social media users were more likely to report
hesitant attitudes if they held low levels of health literacy and
high levels of distrust in government. Their study further showed
that “health literacy mediated the relationship between health
care system distrust and vaccine hesitancy,” which implicates
health literacy as an important factor to be considered in the
design of health communication campaigns and health
promotion interventions that attempt to modify COVID-19
vaccine hesitancy among communities [27].

Self-efficacy Theory
Self-efficacy is a cornerstone construct in the study of
motivation and behavior. Originally stemming from Albert
Bandura’s Social Cognitive Theory developed in the 1960s,
self-efficacy refers to an individual’s perceptions of their
capacity and capability to learn or behave in a particular way
[28]. Since its inception, the construct has been applied and
adapted to various theories of health behavior, including the
Health Belief Model [29], Theory of Planned Behavior [30],
and Transtheoretical Model of Behavior Change [31].

High levels of self-efficacy have been previously associated
with intentions to be vaccinated against COVID-19. For
example, Guidry et al [32] determined that those who scored
high in self-efficacy to overcome vaccination barriers were more
likely to form intentions about receiving the COVID-19 vaccine.
Another online study of Korean internet users examined the
relationships between self-efficacy and health literacy in the
context of COVID-19 vaccine hesitancy, and reported that
self-efficacy was negatively associated with hesitancy. These
authors also reported that individuals who maintained high
levels of eHealth literacy—a specific subtype of health
literacy—were more likely to exhibit high levels of self-efficacy.
Aligning with evidence from other health contexts, these
scholars ultimately advance that given their findings, it is

important for interventionists to target health literacy in
prevention activities as a potential mechanism to enhance an
individual’s self-efficacy and thus prevent COVID-19 vaccine
hesitancy [33]. However, other studies—such as that conducted
by McElfish et al [34] with a sample of individuals residing in
Arkansas, United States—have found no significant difference
in COVID-19 vaccine hesitancy according to levels of protection
self-efficacy, operationalized as an individual’s belief in their
ability to protect themselves against COVID-19. Given this
mixed evidence, it is imperative to further elucidate the role
self-efficacy has in the larger issue of COVID-19 vaccine
hesitancy.

Purpose and Hypothesis
Trust in sources of health information, adequate health literacy,
and high self-efficacy are key components of actively pursuing
preventative and protective health care measures. These factors
may be associated with intentions to seek and complete a
COVID-19 vaccine dosing. In this study, we (1) evaluated the
relative levels of these constructs among a population of US
adults who use social media and (2) quantified the relationships
between these constructs on COVID-19 vaccine hesitancy. We
hypothesized that distrust in sources of health information,
inadequate health literacy, and low self-efficacy are associated
with being unsure about or choosing not to get the COVID-19
vaccine.

Methods

Sample Description
From February 3 to March 2, 2021, a web-based self-report
survey was disseminated through social media platforms (eg,
Facebook, Instagram, LinkedIn, Twitter) and through email
lists accessible to the authors. Specifically, the survey was
disseminated on the lead author and principal investigator’s
personal and professional social media accounts. Social media
users could follow the shared link and were first asked eligibility
questions regarding their age and US residence status. If users
were younger than 18 years or resided outside of the United
States, they could not proceed with the survey. No incentives
were provided for taking the survey.

Ethical Considerations
Institutional review board approval was obtained prior to survey
dissemination (HSC-SPH-20-0346). Participants met eligibility
criteria if they were 18 years or older and resided within the
United States. Before the start of the survey, participants were
informed about the purpose and estimated time required to
complete survey, that their participation was voluntary, and that
they could skip any questions they did not wish to answer. All
respondents provided written consent to participate before
proceeding to the questions.

Measures

Primary Outcome
The survey asked participants “Have you taken the COVID-19
vaccine?” Participants could select “Yes” or “No”; if a
participant selected “No,” they were then prompted with the
question “Will you receive the COVID-19 vaccine when it is
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available to you?”; participants could then select “Yes,” “No,”
“Unsure,” or “I prefer not to say.” Vaccine hesitancy is
understood to mean reluctance to take a vaccine; therefore, those
who selected “No” or “Unsure” about their plans to receive the
vaccine when available were considered to be vaccine-hesitant.
Those who either already received or planned to receive the
vaccine were the referent group. The “I prefer not to say”
responses were treated as missing since the attitude toward the
vaccine could not be determined (n=7; 0.3%).

Exposures
There were several measurements of the two major components
of health communication that were explored in this analysis.
All health communication questions were adapted from the
Health Information National Trends Survey questionnaire [35].
The survey asked participants to report on a Likert scale (ie, A
lot, Some, A little, and Not at all) their level of trust in the
following sources of health or medical information: (1)
government agencies, (2) a doctor or health professional, (3)
family or friends, and (4) religious organizations and leaders.
Responses Some, A little, and Not at all were collapsed to
represent “Not a lot of trust or not at all”; the variable was a
binary variable to reflect “A lot of trust” and “Not a lot or not
at all.” Participants were also asked about health communication
accessibility and comprehension as a measurement of health
literacy. Specifically, the survey asked participants to report on
a Likert scale (ie, Strongly agree, Somewhat agree, Somewhat
disagree, and Strongly disagree) how much they agreed or
disagreed with the following statements based on the results of
their most recent search for information about health or medical
topics: (1) It takes a lot of effort to get health or medical
information you need and (2) Felt frustrated during your search
for health or medical information. Responses Strongly agree
and Somewhat agree were collapsed to represent “Agree,” while
the responses Somewhat disagree and Strongly disagree were
collapsed to represent “Disagree”; the variable was a binary
variable to reflect “Agree” and “Disagree.” Finally, the survey
asked participants a question regarding confidence in one’s
ability to find, understand, and make health-related choices (ie,
self-efficacy). The survey asked participants to report on a Likert
scale (ie, Strongly agree, Somewhat agree, Somewhat disagree,
and Strongly disagree) how much they agreed or disagreed with
the following statement: Confidence in getting advice or
information about health or medical topics. Responses Strongly
agree and Somewhat agree were collapsed to represent “Agree,”
while the responses Somewhat disagree and Strongly disagree
were collapsed to represent “Disagree”; the variable was a binary
variable to reflect “Agree” and “Disagree.”

Although these Likert-scale questions have previously been
analyzed both on a continuous scale and categorically [36,37],
the response categories for the exposure variables were collapsed
due to one or more of the following reasons: the sample sizes
were small (<1%) within categories, the distinction between
“strongly agree” and “agree” (and other responses) was minor
or indistinguishable, or analyses were run that included the
original exposure variable categories and odds of vaccine
hesitancy did not vary significantly across the categories that
were ultimately collapsed (results not shown).

Covariates
Sociodemographic variables (ie, covariates) included age in
years (on a continuous scale), self-identified sex (male/female),
race/ethnicity (white non-Hispanic/other), education level (less
than college/college or more), and annual household income
based on 2019 Medicaid expansion guidelines (138% below
poverty; <US $30,000/year; US $30,000-$80,000/year; and
>US $80,000) [38].

Statistical Analyses
Summary statistics are used to describe the study sample.

Frequencies were tabulated and χ2 tests were performed for
each health communication and literacy factor and the
sociodemographics and outcome (vaccine hesitancy).
Multivariable logistic regression was used to further explore
the associations between the outcome and each exposure.
Separate models were run for each exposure while adjusting
for key demographics (age, sex, race, income, and education
level). A posthoc exploratory analysis was performed to find
political ideology and gender differences in vaccine-hesitant
status (results not shown). Analyses were performed using Stata
statistical software version 15.1.

Results

The survey instrument captured a total of 6471 respondents; of
those, 6452 (99.71%) met the eligibility criteria and 5872
(90.74%) consented to participate. Ultimately, 5356 participants
responded to the series of vaccine plans–related questions, which
was the final analytical sample size. The mean age of the sample
was 45 years (SD 11.5); the majority were female and
non-Hispanic white. As of February 2021, just over 50% of the
sample had already received at least one dose of the COVID-19
vaccine. Of those who did not, approximately 5% reported that
they were not going to receive it or were unsure
(vaccine-hesitant). Over 50% of the total sample placed little
to no trust in government agencies for health or medical
information and 79% placed a lot of trust in doctors or health
professionals (Table 1).
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Table 1. Descriptive characteristics of the study sample (N=5872).

ValueCharacteristics

Sociodemographics

44.8 (11.5)Age (years), mean (SD)

Sex, n (%)

665 (12.2)Male

4782 (87.8)Female

Race/ethnicity, n (%)

5107 (93.9)Non-Hispanic white

332 (6.1)Other

Educational attainment, n (%)

675 (12.5)Less than college

4733 (87.5)College or more

Annual household income prior to the pandemic (US $), n (%)

131 (2.5)<30,000

987 (18.6)30,000-$80,000

4190 (78.9)>$80,000

Already received the COVID-19 vaccine, n (%)

2744 (50.7)Yes

2665 (49.3)No

Plan to get a COVID-19 vaccine when available as of February 2021, n (%)

5077 (94.8)Yes, or already received

279 (5.2)No or unsure (vaccine-hesitant)

Trust in resources regarding health or medical information, n (%)

Government agencies

2136 (36.4)A lot

3075 (52.4)Not a lot or not at all

A doctor or other health professional

4612 (78.5)A lot

604 (10.3)Not a lot or not at all

Family or friends

176 (3.0)A lot

5035 (85.8)Not a lot or not at all

Religious organizations and leaders

94 (1.6)A lot

5102 (86.9)Not a lot or not at all

Health literacy, n (%)

It takes a lot of effort to get health or medical information you need

3354 (57.1)Disagree

1834 (31.2)Agree

Felt frustrated during your search for health or medical information

3490 (59.4)Disagree

1664 (28.3)Agree

Confidence in getting advice or information about health or medical topics

JMIR Form Res 2022 | vol. 6 | iss. 8 | e38076 | p. 5https://formative.jmir.org/2022/8/e38076
(page number not for citation purposes)

Weerakoon et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


ValueCharacteristics

4193 (71.4)Extremely or very confident

992 (16.9)Little to no confidence

Overall, the vaccine-hesitant sample appeared to be younger,
disproportionality more male, disproportionately having less
than a college degree, and disproportionately having an annual
household income of US $30,000-$80,000 than the
nonvaccine-hesitant sample. Lack of trust in doctors and health
professionals was more prevalent in the vaccine-hesitant
compared to those who already received a COVID-19 vaccine
or had plans to. More vaccine-hesitant participants reported that
it takes a lot of effort to access necessary health information
and felt frustrated during their search for health information
compared to those who already received or planned to receive
the vaccine. Over three-quarters of those who already received
or planned to receive the vaccine were extremely or very
confident in getting advice or information about health or
medical topics compared to only slightly more than half of those
who were vaccine-hesitant (Table 2).

After adjusting for covariates, the odds of being vaccine-hesitant
were greater among those who lacked trust in doctors or health
professionals and those who felt frustrated about finding health

information, as compared to those who placed a lot of trust in
either resource. Similarly, the adjusted odds of being
vaccine-hesitant were almost eight times greater among those
who placed little to no trust in government agencies regarding
health or medical information compared to those who placed a
lot of trust in government agencies. The adjusted odds of being
vaccine-hesitant were 75% lower among those who placed little
to no trust in religious leaders and organizations, compared to
those who placed a lot of trust in religious leaders and
organizations. Participants who had little to no confidence in
getting advice or information on health topics had 3.05 greater
adjusted odds of vaccine hesitancy compared to those who
already received or planned to receive the vaccine. Participants
who felt frustrated during their search for health or medical
information had 2.10 greater odds of being vaccine-hesitant,
and participants who agreed that it takes a lot of effort to obtain
the health or medical information they need had 1.59 times
greater odds of being-vaccine hesitant compared to the referent
group after adjusting for covariates (Table 3).
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Table 2. Bivariate relationships between planning to get the COVID-19 vaccine when available as of February 2021 and health communication factors
(N=5356).

P valuePlanning to get COVID-19 vaccineCharacteristics

Vaccine-hesitant (no or unsure) (n=279)Yes, or already received (n=5077)

Sociodemographics

.00242.6 (9.8)44.8 (11.6)Age (years), mean (SD)

<.001Sex, n (%)

55 (19.7)597 (11.8)Male

224 (80.3)4477 (88.2)Female

.81Race/ethnicity, n (%)

260 (93.5)4757 (93.9)Non-Hispanic white

18 (6.5)310 (6.1)Other

<.001Educational attainment, n(%)

62 (22.3)601 (11.9)Less than college

216 (77.7)4467 (88.1)College or more

.01Annual household income prior to the pandemic (US $), n (%)

7 (2.6)122 (2.5)<30,000

69 (25.3)908 (18.2)30,000-80,000

197 (72.2)3947 (79.3)>80,000

Trust in these resources regarding health or medical information, n (%)

<.001Government agencies

23 (8.2)2084 (41.1)A lot

242 (86.7)2787 (54.9)Not a lot or not at all

<.001A doctor or other health professional, n (%)

139 (49.8)4408 (86.8)A lot

126 (45.2)467 (9.2)Not a lot or not at all

.49Family or friends

7 (2.5)166 (3.3)A lot

259 (92.8)4703 (92.6)Not a lot or not at all

<.001Religious organizations and leaders

17 (6.1)75 (1.5)A lot

249 (89.3)4781 (94.2)Not a lot or not at all

Health literacy, n (%)

<.001It takes a lot of effort to get health or medical information you need

142 (50.1)3174 (62.5)Disagree

123 (44.1)1676 (33.0)Agree

<.001Felt frustrated during your search for health or medical information

133 (47.7)3310 (65.2)Disagree

131 (47.0)1508 (29.7)Agree

<.001Confidence in getting advice or information about health or medical topics

152 (54.5)3988 (78.6)Extremely or very confident

110 (39.4)860 (17.0)Little to no confidence
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Table 3. Multivariable odds of COVID-19 vaccination hesitancy when available as of February 2021 (N=5356).

Vaccine-hesitantb, ORc (95% CI)Variablea

Trust in these resources regarding health or medical information

Government agencies

ReferenceA lot

7.79 (5.05-12.02)Not a lot or not at all

A doctor or other health professional

ReferenceA lot

8.54 (6.52-11.19)Not a lot or not at all

Family or friends

ReferenceA lot

1.30 (0.60-2.83)Not a lot or not at all

Religious organizations and leaders

ReferenceA lot

0.25 (0.14-0.44)Not a lot or not at all

Health literacy

It takes a lot of effort to get health or medical information you need

ReferenceDisagree

1.59 (1.23-2.04)Agree

Felt frustrated during your search for health or medical information

ReferenceDisagree

2.10 (1.62-2.70)Agree

Confidence in getting advice or information about health or medical topics

ReferenceExtremely or very confident

3.05 (2.34-3.97)Little to no confidence

aSeparate models were run for each variable and adjusted for age, sex, race, income, and education level.
bVaccine-hesitant: those who reported “no” or “unsure” regarding plans to get the COVID-19 vaccination.
cOR: odds ratio; odds are in relation to those who already received or planned to receive the vaccine.

Discussion

Principal Findings
This analysis explored components of health communication
that are related to vaccine hesitancy among a large convenience
sample of US adults. Distrust in health professionals, lack of
access to health information, and inadequate health literacy
were significantly associated with vaccine hesitancy.
Specifically, trust in health care professionals is a fundamental
piece of the patient-doctor relationship that can significantly
impact personal and public health [39]. According to a 2018
New York Times article, trust in health professionals is on the
decline in the United States [40]. According to a 1966 poll, 73%
of respondents reported confidence in medical professionals,
and by 2012 that number had dropped to 34% [41]. Studies and
surveys have shown that trust in the health care system is
directly related to following treatment plans, consistently taking
medications, and health competence [42,43]. Specifically in the
context of COVID-19, Antinyan et al [44] found that, on a global
scale, having a health care system that citizens trust is more

likely to encourage treatment-seeking behavior upon
development of first COVID-19 symptoms. This evidence
underscores the importance of trust in health professionals as
an element that influences vaccine uptake, and also speaks to
the ability to follow COVID-19 preventative measures such as
mask-wearing, handwashing, and physical distancing.

Comparison With Prior Work
Lack of trust in religious organizations and leaders was
associated with a decreased odds of vaccine hesitancy, while
the opposite can also be concluded (ie, trust in religious
organizations may be associated with increased vaccine
hesitancy). Multiple surveys and polls have shown that certain
faith communities within the United States are among the least
vaccinated demographic groups, and contain the highest
proportion of vaccine-hesitant individuals due to personal
religious beliefs, wariness of science, and distrust in institutions
[45-47]. This supports our finding that trust in religious
organizations may be associated with increased vaccine
hesitancy. Our finding also highlights the role religious leaders
play in individuals’ decision-making regarding their health. If
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those who are vaccine-hesitant are more likely to trust their
religious organizations for health and medical information, and
alternatively, if in some cultures religious leaders are considered
authorities on health and medical issues [48,49], religious
organizations should be equipped with the tools and knowledge
to provide constituents with evidence-based advice. Religious
groups and leaders should not be excluded from conversations
about COVID-19.

Access to health information and confidence in one’s ability to
use health information may be one of the most critical aspects
in decision-making regarding COVID-19 vaccine uptake. This
study found that those who felt frustrated during their search
for health information and those who lacked confidence in
finding health information had greater odds of being
vaccine-hesitant. Both of these factors are also related to
inadequate health literacy, specifically eHealth literacy. Regular
and reliable access to health information and services is
associated with increased quality of life, and is known to prevent
disease and disability due to early detection of illnesses and
health conditions [50]. However, the literature also outlines the
negative impact that health information found on the internet
has on patient health. In one survey, 85% of physicians reported
a patient bringing internet information regarding their health to
a visit and expressed that it made the visits less efficient [51].
Additionally, information found on the internet regarding health
and medicine can be harmful toward patient health since it can
be misleading or entirely fabricated, whether intentionally or
unintentionally [52,53]. For example, in the early stages of the
pandemic, a video was widely shared on social media platforms
that expressed cynicism and distrust in governmental figures
and agencies, and made false claims about an eventual
COVID-19 vaccine that had yet to be fully developed at the
time [54]. This video changed the global and national
conversation regarding the vaccines and the pandemic itself,
causing significant damage to COVID-19 prevention efforts
[55]. Misleading, false, and confusing health-related information
can lead to frustration and deteriorate confidence when it comes
to finding reliable information. This finding is echoed by the
results in the Edelman Trust Barometer Report [12]. Studies
have explored why conspiracy theories tend to take a stronghold
on popular thought during traumatic large-scale events [56];
although there are several influential factors, one is a lack of
access to accurate information due to the inherent novelty of
the event [57,58]. The findings of this study underscore the
importance of regaining trust in doctors and health professionals,
and the importance of including nonhealth-related groups and
organizations (ie, religious organizations) in the larger
conversation about health education. The COVID-19 pandemic
points to needs in partnerships for doctors and health
professionals to work with trusted community lay health workers
or community workers that may have greater trust in their
community and reach to populations most at risk.

Limitations
The results of this analysis should be considered in light of a
few limitations. Primarily, all data collected were self-reported,
which may be impacted by social desirability bias. However,
the experiences reported were collected across a large sample.
Further, the cross-sectional nature of this study limits our ability

to assess temporality between our exposures (health
communication components) and our outcome (vaccine
hesitancy). Given the ongoing pandemic, the cross-sectional
data do represent pandemic periods across variants. In the future,
longitudinal data would be helpful to assess the impact of these
critical components on increasing vaccine uptake. Finally, due
to the convenience sampling method, the sample is not
representative of the entire United States; therefore, the findings
may not be generalizable to the national population. Specifically,
5.2% of our sample was vaccine-hesitant, which, in some states,
is less than the proportion of the population who is
vaccine-hesitant. According to the Centers for Disease Control
and Prevention, the rate of vaccine hesitancy across states ranges
from 2.9% to 27% [59]. In the United States, the
vaccine-hesitant tend to be younger in age, less educated, and
female, with some studies showing that non-Hispanic Black
Americans have higher odds of vaccine hesitancy than
non-Hispanic white Americans [60-62]. While our total sample
consisted of primarily educated, non-Hispanic white,
middle-aged women, our vaccine-hesitant sample tended to be
less educated, younger, non-Hispanic white, and mostly women.
While there are some similarities between our vaccine-hesitant
sample and samples in the recent literature, there are also several
differences, notably regarding race/ethnicity. Aside from
demographic factors and related lived experiences contributing
to vaccine hesitancy, others have found that political ideology
is strongly associated with COVID-19 vaccination plans.
Specifically, those who hold conservative ideologies tend to be
more vaccine-hesitant [59-62]. Therefore, we conducted a
posthoc exploratory analysis of political ideology and gender
with vaccine-hesitant status, and found that significantly more
vaccine-hesitant respondents identified as Republican (45% vs
12%, P<.001) and significantly more men identified as
Republican (22% vs 13%, P<.001) in this sample. The political
ideology divide could explain the slightly higher prevalence of
men in the vaccine-hesitant sample within this study. The
disparities between the vaccine-hesitant demographics in our
sample compared with those of other studies is likely due to the
primary recruitment strategy being through social media
platforms among the study investigators (who are public health
professionals). Despite this, these findings demonstrate the
importance of trustworthiness of health professionals, adequate
health literacy, and self-efficacy in decision-making to receive
a COVID-19 vaccine. The small differences in the percentages
found in our bivariate analysis could be due to the large and
overpowered sample size.

Conclusions
In 2019, the World Health Organization listed vaccine hesitancy
as one of the top 10 threats to global public health [63]. While
the factors explored in this analysis are critical elements in the
discussion of vaccine hesitancy, there are a myriad of factors
and external influences (eg, philosophical ideals, political
affiliation, situational factors) that intersect with an individual’s
decision-making regarding the COVID-19 vaccine, and vaccines
in general [4]. The findings of this study underscore the
importance of building trust between health professionals and
their patients, involving nonhealth-related institutions in the
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conversation regarding health, and easing access to and raising self-efficacy in finding accurate and reliable health information.
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