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Abstract: The reluctance of people to receive safe and recommended available vaccines is a well-
documented public health challenge. As information and communication technologies evolve,
this challenge gets more complex and even harder to manage during complex public health situa-
tions. In this experimental study, we examine the relationship between vaccine information frames
(with scientific information vs. without scientific information) and channels (through government
vs. religious organizations) and vaccination willingness in the U.S. in the context of a pandemic.
Additionally, we evaluate the interaction between vaccine skepticism, vaccine information frames,
and vaccine information channels on vaccination willingness. This experimental study uses data from
Amazon Mechanical Turk (MTURK) to evaluate the relationships between vaccine skepticism, vaccine
information frames, and channels on vaccination willingness. We find that contrary to our hypothesis,
a vaccine advisory framed with scientific information decreases people’s vaccination willingness
compared to one framed without scientific information. Additionally, the impact of framing on
vaccination willingness is conditioned on participants’ skepticism—participants who hold skepticism
toward the vaccine but received information framed with scientific information score significantly
higher in vaccination willingness compared to participants who do not hold skepticism toward a
vaccine. The results suggest that the factors impacting vaccination willingness are complex and
nuanced. Thus, policymakers should be more strategic with the delivery of vaccination information,
especially during complex health crises.

Keywords: vaccine skepticism; global pandemic; health communication; framing theory; survey experiments

1. Introduction

Before the COVID-19 global pandemic, the reluctance of people to receive safe and
recommended available vaccines was already a public health issue worldwide [1]. His-
torically, government failures and misdeeds on some public health issues have led to
citizens’ alienation and distrust, predisposing people to misinformation and conspirato-
rial thinking [2]. These issues are further exacerbated by media framing of issues along
ideological divides [3,4]. During the 2021 pandemic, the US Surgeon General released
an advisory on building a healthier communication and information environment. The
report states that people spreading misinformation may not necessarily be trying to mis-
inform but trying to make sense of conflicting information or seeking answers to sincere
questions (https://www.hhs.gov/sites/default/files/surgeon-general-misinformation-
advisory.pdf; accessed on 2 December 2022).

The concerns associated with the adverse effects of vaccination have lined the histori-
cal timeline of vaccination programs globally. From the development of the first vaccine
by Edward Jenner in 1796 to the COVID-19 vaccine in 2020, vaccine skepticism has been
an issue of public health concern. A study found that despite varying reasons for vaccine
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refusal across cultures and contexts, the main concerns for vaccine refusal were fears about
safety issues and adverse side effects [5]. The impact of skepticism about the safety and
efficacy of vaccines can be found in multiple scientific studies [6]. People who perceive
vaccines as unsafe are less likely to vaccinate both themselves and their children against
vaccine-preventable diseases [7,8]. The Wakefield et al. publication claiming a relation-
ship between the MMR vaccine and childhood autism led to many Americans holding
skeptical opinions about the safety of childhood vaccines [9,10]. Social trust facilitates the
collective action required to attain adequate levels of vaccination in a population [11]. This
is even more salient during extreme health crises when there is little knowledge about a
disease, and the government must implement certain health countermeasures amidst an
overabundance of health messaging and misinformation [12–14].

How health information is framed and channeled plays a significant role in improving
public trust and thus the effectiveness of health interventions. Past studies demonstrate
that the frames and channels of health information significantly impact citizens’ trust
and adherence to public health advisories [15,16]. Message framing has been extensively
studied in human papillomavirus vaccination, HIV/AIDS interventions, and Ebola virus
advisories [17–19]. Overall, these studies demonstrate how strategic framing of health
information could effectively build target populations’ trust in a vaccine intervention. For
instance, a recent study suggests that presenting individuals with information specifically
about the safety of COVID-19 vaccines increases their willingness to take the vaccine [10].
Additionally, channels of health information also matter in implementing health inter-
ventions. Current research also suggests that different channels of media communication
impact people’s acceptance of the COVID-19 vaccine [20].

The frames and channels of health communication are salient when one considers the
digital context in which public health information is communicated today. The plethora
of multiple sources of health information and misinformation in circulation makes it
more challenging for the successful communication of public health interventions and
programs. Furthermore, why health messages are accepted or rejected has been linked
to prior attitudes citizens may have about a public health issue [21]. The COVID-19
pandemic has been riddled with many conspiracy theories and misinformation concerning
the recommended vaccines. Studies have found that the backfiring of health information is
more likely among those with prior negative attitudes toward vaccination [22].

In this study, we explore the following questions: in complex public health situations
like a pandemic, do the frames and channels of health information regarding a public health
intervention matter for vaccination willingness? How does vaccine skepticism interact
with the frames and channels to impact vaccination willingness during a global pandemic?

Theory and Hypothesis

This study builds upon health communication theories while focusing on the effect of
vaccine information frames and channels on vaccination willingness during a pandemic.
We examine how vaccine information frames (with scientific information vs. without
scientific information) and channels (through government vs. religious organizations)
impact citizens’ vaccination willingness in the United States. Framing theory is useful
in understanding the decisions people make concerning their health, particularly why
they may choose to take a vaccine shot or not [23,24]. The effect of message framing has
been studied in different domains of public health. Research in these domains indicates
that the way a health intervention is framed is associated with people’s trust and health
risk perceptions [25–28]. This concept has been used to design messages to nudge indi-
viduals to make the desired health decisions [29]. A large body of empirical research on
message framing in the context of vaccination accumulated over the past decade shows the
importance of framing effects on people’s vaccination [30].

Research indicates that while some messaging strategies are effective in reducing
vaccine skepticism, some have backfired [8], so the design and communication of vac-
cine messages or vaccine framing are critical in vaccination interventions [31]. A recent
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study demonstrates the impact of message framing in changing people’s willingness to
take up any of the available COVID-19 vaccines [15]. Furthermore, public health experts
argue that providing adequate background information and contexts through thematic
framing has the potential to improve public understanding of systemic disease risk fac-
tors and encourage public adherence to health interventions [32]. Our study contributes
to the literature by using thematic framing effects as opposed to equivalency framing
effects that use positive or negative information to frame messages [33,34]. Based on
the literature and our study goal, we examine the impact of vaccination advisory frames
(with scientific information vs. without scientific information) on vaccination willingness.
Our first hypothesis is:

H1. A vaccination health advisory framed with scientific information would increase citizens’
willingness to take the vaccine.

Beyond framing, the channels used for communicating public health interventions also
have a profound impact on citizens’ trust and adherence to health advisories [35]. Due to
its importance for public health, the WHO has emphasized the use of channels that citizens
trust to communicate and implement health programs (https://www.who.int/about/
communications/accessible/identify-effective-channels; accessed on 20 December 2022).
In the United States, instances where this phenomenon impacted people’s preventive and
reactive healthcare decisions, have been well studied [36]. The impact of channels used
in the communication of health interventions has been demonstrated in the uptake of
vaccination programs like HPV, measles, and important childhood vaccines [37]. A recent
study demonstrates how different channels of media communication impact people’s
acceptance of the COVID-19 vaccine [20].

In many parts of the world, the acceptance of public health interventions and their
penetration over time has also been influenced by the channels used to transmit health
information. Scholars have investigated the impact of the religiousness of the channels
on citizens’ trust and adherence to health advisories. Some of these studies indicate that
citizens’ religious predispositions are associated with their health decisions [38]. Another
study suggests that citizens are more likely to trust and adhere to COVID-19 health com-
munications channeled through religious organizations than the government [16].

Other studies show that when faced with hardship, people turn to their faith for
support [39]. This is even more salient during extreme health crises when people are more
skeptical about public health institutions and health [40–42]. Past studies have emphasized
the importance of partnering with religious or faith-based institutions to encourage citizens’
adherence to public health advisories, especially during a public health crisis or shortage of
healthcare resources [43,44]. Our second hypothesis thus is:

H2. A vaccination health advisory from a religious organization would increase citizens’ willingness
to take the vaccine more than one from the government.

Vaccine skepticism plays an important role in public health since people who perceive
vaccines as unsafe are less likely to decide to vaccinate both themselves and their children
against vaccine-preventable diseases [45–47]. Studies on vaccine skepticism suggest that
the framing of health communication has implications for vaccination acceptance among
groups that are highly skeptical about vaccination [6,48]. This study also evaluates the
moderating roles of vaccine information frames and channels on the relationship between
skepticism and vaccination willingness. Our corresponding hypotheses of the interaction
effects between skepticism, and vaccine information frames and channels, on vaccination
willingness, are:

H3a. There is an interaction between skepticism and a vaccine advisory framed with science on
vaccination willingness.

H3b. There is an interaction between skepticism and vaccine information channeled through a
religious organization on vaccination willingness.

https://www.who.int/about/communications/accessible/identify-effective-channels
https://www.who.int/about/communications/accessible/identify-effective-channels
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Additionally, individuals with skepticism towards a vaccine may respond more posi-
tively to vaccination advisories with more scientific information and background about
the development and safety of a vaccine. Providing more scientific information about the
development and efficacy of vaccines is a way to frame a vaccination health advisory to
encourage vaccination willingness. Our fourth and last hypothesis thus is:

H4. For those skeptical about a vaccine, a vaccination health advisory framed with scientific
information would increase their willingness to take the vaccine.

2. Materials and Methods
2.1. Research Design

A 2 × 2 between-subjects survey experiment that manipulated vignettes presented to
research participants was used to test the hypotheses [49,50]. Participants were adminis-
tered treatments where the channel and framing of the health information in each vignette
were randomly assigned. We apply contextual realism in the designing of the vignettes;
participants were presented with a vaccination advisory that closely resembles the health
advisories that have been released by the CDC or FDA during the COVID-19 pandemic.
Hence, respondents are likely to view the health information as one they may realistically
see and form an opinion on taking the vaccination or not.

The experimental vignettes (Table A1 in the Appendix A) were administered to
500 members of the Amazon Mechanical Turk (MTURK) community in the spring of 2022
as part of an online omnibus study. Qualtrics, the survey platform used for the experiment,
randomly assigned respondents to one of the four conditions. This random assignment was
checked by constructing a balanced table of demographic characteristics (Table 1). Though
there have been criticisms of the use of MTURK survey samples for research [51–53], re-
search still suggests that MTURK samples are still useful for research if conditions such
as attention checks and English language fluency are considered for internal validity and
construct validity [54,55].

Table 1. Balance Table.

Treatments % Male Average Age % White % Married % Conservative % College Graduates

Government, no science 62.9 39.72 75.81 71.8 48.39 84.68
Government, science 57.14 39.07 81.95 74.43 46.61 87.22

Religious org, no science 52.17 36.83 80 71.3 42.61 84.34
Religious org, science 67.4 38.81 80.95 75.39 38.09 88.1

N 497 497 497 497 497 497

ANOVA (p-value) F= 2.26 F = 1.50 F = 0.57 F = 0.25 F = 1.07 F = 0.35
0.08 0.21 0.64 0.86 0.36 0.79

The dependent variable—citizens’ willingness to take the vaccine after reading the
health advisory was used as the outcome to test the hypotheses. This was measured on
a five-point Likert-type scale (1 = very unlikely, 2 = somewhat unlikely, 3 = neither likely
nor unlikely, 4 = somewhat likely, and 5 = very likely). The key independent variables
were the frames and channels of health information. The channel of health information
was coded into government or a religious organization, while the framing was either with
scientific information (“science”) or without scientific information (“no science”) (Table A1).
A question capturing each participant’s skepticism of the vaccine was also asked (Table A2).
This was measured on a three-point Likert-type scale (1 = Yes, 2 = No, and 3 = I’d rather
not answer). The experimental vignettes were followed by demographic questions.

Attention or memory checks were the final questions administered to check if respon-
dents paid attention to the questions asked [49,50]. The attention check question asked the
number of months it took to develop a vaccine for the virus responsible for the hypothetical
pandemic. In the robustness analysis, we use the sample of only the respondents who
passed the attention check [49,50]. Furthermore, browser and URL blockers were activated
to ensure that only individuals residing in the United States participated in the survey. The
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survey took an average of 25 min to complete and those who completed the survey were
paid two dollars and fifty cents for participating in the survey. In the following statistical
analysis, we conduct an intent-to-treat analysis on the entire sample, which should be the
most conservative way to analyze the data [54].

2.2. Statistical Analysis

We use ordinary least squares (OLS) models to test our hypotheses. OLS models
are unbiased even if it technically violates the Gauss–Markov assumptions, which only
affect tests of significance. Furthermore, OLS modeling is also preferred for ease of
interpretation [49,56]. We also ran the model as an ordinal logistic regression, and the
sign and statistical significance of the parameters is similar to the linear model. The
models include interactions between the frame and channel of communication and each
respondent’s skepticism towards the vaccine (a 0/1 dichotomous variable for skepticism).
By adopting multivariate models, we provide the most conservative analyses to test our
hypotheses [16,50]. The first model, in which the baseline categories are “no science” and
“government”, answers our research questions. In a second model, we use the baseline
category of “government, no science” to further examine how both the frames and channels
together interact with skepticism to impact people’s vaccination willingness. The socio-
demographic variables included in the models are age, race, gender, educational level,
political ideology, marital status, and household income. We describe the model used for
each analysis below:

Vx = β1(Sci × Scep) + β2(RO × Scep) + Dx + εi (1)

Vx = β1(GovSci × Scep) + β2(RONoSci × Scep) + β2(ROSci × Scep) +Dx + εi (2)

In model 1, Vx is a respondent’s willingness to take the hypothetical vaccination. This
was measured on a five-point Likert-type scale (1 = very unlikely, 2 = somewhat unlikely,
3 = neither likely nor unlikely, 4 = somewhat likely, and 5 = very likely). On the right-hand
side of the equation, Sci is an indicator for treatment with a “science” frame and Scep
is an indicator of a respondent’s skepticism towards the hypothetical vaccine. This was
recorded as a 0/1 dichotomous variable for skepticism. The option “I’d rather not answer”
was recorded as “NA” in the analysis. RO is an indicator for treatment with a religious
organization as the channel of vaccination communication. The vector Dx is the set of
demographic controls described above. In model 2, GovSci is an indicator for treatment
with both a science frame and government as the channel of communication, RONoSci is
an indicator for treatment with a religious organization as the channel of communication
with a “no science” frame, and ROSci is an indicator for treatment with both religious
organization as the channel of the vaccination communication and a “science frame”. All
other indicators remain as earlier described.

3. Results

A total of 498 respondents completed the experimental survey. Our findings offer
a nuanced view of how citizens are likely to respond to vaccination advisories during a
pandemic. This is especially important because as citizens in such contexts, people are
exposed to health information with different frames and from different channels.

3.1. Descriptive Results

The balance table, Table 1, shows that the demographics—age, gender, marital status,
conservatism (political ideology), and college education—are similar across the four treat-
ment groups. This indicates that the random assignment design of the survey experiment
was successful.

Table 2 shows the descriptive statistics of some of the demographics—the control
variables, used in the multivariate regression analysis. The study sample is made of mostly
males (60%), white (79%), college graduates (86%), and those who are married (73%).
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Table 2. Descriptive statistics.

Percentage (Mean) SD

Male 0.60 0.49
Age 38.65 11.07

Married 0.73 0.44
Conservative 0.44 0.5

College graduates 0.86 0.35
White 0.79 0.4
Black 0.12 0.33

3.2. Regression Results

Model 1 in Table 3 shows that framing the health advisory with more scientific in-
formation is significantly associated with participants’ vaccination willingness (p < 0.05).
However, the direction of effect is the opposite to our first hypothesis. Vaccine information
framed with scientific information is negatively associated with citizens’ willingness to
take the vaccine. Model 1 also shows that, though not statistically significant, participants
are more willing to vaccinate if the health information was channeled through a religious
organization. This is in tandem with our second hypothesis.

Table 3. Vaccine information frame, channel, and vaccination willingness.

DV = Vaccination Willingness Model 1 Model 2

Either frame or channel
Frame: (Baseline = No science)

With science −0.470 ***
(0.162)

Channel: (Baseline = Government)
Religious organization 0.115

(0.162)
Skepticism −0.830 ***

(0.171)
Science × Skepticism 0.492 **

(0.227)
Religious organization × Skepticism −0.364

(0.223)
Both Frame and Channel:

(baseline: Government, no science)
Government, science −0.541 **

(0.268)
Religious organization, no science 0.041

(0.227)
Religious organization, science −0.344

(0.239)
Skepticism −0.899 ***

(0.196)
Government, science × Skepticism 0.624 **

(0.268)
Religious organization, no science ×

Skepticism −0.134

(0.276)
Religious organization, science ×

Skepticism 0.209

(0.281)
Demographics

Age −0.006 −0.006
(0.004) (0.004)
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Table 3. Cont.

DV = Vaccination Willingness Model 1 Model 2

College Education 0.471 *** 0.467 ***
(0.142) (0.142)

Married 0.535 *** 0.530 ***
(0.116) (0.117)

Conservative −0.159 * −0.153
(0.094) (0.094)

Gender (Baseline = Female)
Male 0.05 0.05

(0.095) (0.095)
Ethnicity (Baseline= White)
Black or African American 0.162 0.163

(0.135) (0.135)
Asian 0.241 0.241

(0.263) (0.263)
American Indian 0.223 0.217

(0.199) (0.199)
Other races −0.384 −0.395

(0.382) (0.384)
HH income (Baseline: < = $5000–$49,999)

$50,000–$99,999 0.086 0.086
(0.097) (0.097)

$100,000–$199,999 −0.114 −0.126
(0.172) (0.172)

$200,000–> = $300,000 −0.285 −0.289
(0.414) (0.417)

Observations 488 488
R-squared 0.19 0.19

Note: Standard errors are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

The results also indicate that skepticism is negatively associated with participants’
vaccination willingness (p < 0.05), and participants who hold skepticism toward vaccines
are significantly less likely to get vaccinated. For our third hypothesis, we evaluate the
interaction between participants’ skepticism and the health information frame and channel.
The results suggest that the interaction effect is only significant for the health information
framed with science. We also find support for our fourth and last hypothesis. For those
skeptical about the vaccine, a vaccination health advisory framed with scientific information
significantly increases their willingness to take the vaccine (p < 0.05). Furthermore, this
effect size is large enough to eliminate the overall negative impact of framing with science
(0.492 > −0.470) on vaccination willingness. Figure A1 in the Appendix A shows this
interaction between science and skepticism.

The results in model 2 show the interaction between both vaccine information frames
and channels on vaccination willingness. Compared to participants who received treatment
of “government, no science”, those who received the treatment of “government, science”
scored significantly lower (p < 0.05) in vaccination willingness. Overall, the results are very
similar to model 1. While framing with science is significantly and negatively associated
with citizens’ willingness to take a vaccine during a pandemic, the channels of health
information are not. Compared to participants who received the treatment of “government,
no science”, those who received the treatment of “government, science “and “religious
organization, science” were less willing to take the vaccine. Those who received treatment
of “religious organization, no science” were more willing to take the vaccine while those
who received the treatment of “government, no science”. Figure A2 in the Appendix A
shows this interaction effect between “government, science”, and skepticism.

The results also suggest that participants with a college degree (p < 0.05) and par-
ticipants who are married (p < 0.05) score significantly higher in vaccination willingness
compared to others. Also, people who identify as conservatives score significantly lower
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in vaccination willingness. Finally, these results are still robust after considering only
respondents (N = 365) who passed the attention check (Table A3).

4. Discussion

Central to this study is the premise that the way health communication messages are
channeled and framed contributes to the success of public health interventions. This is
even more salient during unique contexts like a global health pandemic when consumers
of health information are neither passive nor neutral receptors of public health advisories,
but active constructors of risk [57].

In this study, we examine how the frames and channels of a health communication
impact citizens’ willingness to take a vaccine during a global health crisis. We also exam-
ine how vaccine skepticism interacts with these frames and channels to impact people’s
willingness to take a vaccine. While we find no evidence that the channel of a vaccine
advisory significantly impacts citizens’ vaccination willingness, we find significant evi-
dence of framing effects, though not in the expected direction of our hypothesis. Overall,
our results suggest that the framing of vaccination advisory with scientific information
negatively impacts citizens’ willingness to take up a vaccine. This finding not only provides
evidence of the salience of framing in unique contexts like a global health crisis, but it
also re-emphasizes the argument that the reasons behind vaccine hesitancy are complex,
nuanced, and encompass more than just a knowledge deficit [3].

While we find no significant impact from the channel of health communication, past studies
in both the global North and South have found significant relationships between the channels
of health communication and public compliance with health advisories [16,58,59]. It can also
be argued that the positive impact of the treatment with religious organizations on vaccination
willingness may be a result of citizens perceiving these organizations as more objective since they
are not traditionally seen as having a vested interest in promoting vaccination.

Scholars argue that in extreme public health crises, citizens may construct risks in
ways that public health officials may interpret as irrational or ignorant [60,61]. Much like
this study, recent research has found negative associations between science and confidence
about vaccination. A recent study finds that vaccine uptake is less likely in countries
with low levels of trust or confidence in science and scientists [62]. The WHO posits
that the willingness to take up vaccines is a function of confidence, convenience, and
complacency [63]. The confidence component of this tripartite framework results from
the trust citizens have invested in the systems, institutions, and public agents, including
the healthcare systems and the science that underlies health interventions [64]. In unique
health situations like a pandemic, trust in science is thus an efficient heuristic shortcut for
making decisions about the safety and efficacy of a vaccine [62].

A recent study by the Pew Research Center shows a sharp decline in Americans’
trust in scientists since 2019 [65]. The study highlights that the share of citizens with a
great deal of confidence in scientists acting in the best interest of the public is down by
10% from 39% to 29% since the beginning of the COVID-19 pandemic. One reason for
this decline in trust may be the growth in science-related populism during the COVID-
19 pandemic [66]. Science-related populists argue that scientific facts are generated by
elites who do not act in the best interest of the general public [67]. A recent study finds
that trust in science may even lead people to make decisions counterintuitive to scientific
facts. Their findings suggest that trust in science may make individuals more vulnerable
to pseudoscience [68]. In another study where an experimental conjoint survey design
was employed, the researchers found a negative relationship between trust in COVID-19
information from scientists and experts and those with higher levels of anti-intellectual
sentiments [69]. These past studies, and our current study, further strengthen the argument
that vaccination decisions by citizens are highly complex with multiple factors impacting
people’s willingness to take up a vaccine.

The results of this study suggest that for those skeptical about a vaccine, a health
advisory framed with scientific information increases the willingness to vaccinate. Though
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the interaction effect was moderately large enough to cancel the negative impact of the
science framing on the willingness to take up a vaccine, this effect was not large enough to
lead to an overall positive impact on skepticism. This finding agrees with a recent study that
suggests that increasing trust in science was unlikely to lead to immediate improvements
in complying with COVID-19 mandates [70].

The phenomenon observed in this study and past studies may be explained by
bounded psychological processes associated with framing effects [71,72]. According to
Chong and Druckman (2007), framing effects are dependent on a combination of factors
such as “the strength and repetition of the frame, the competitive environment, and individ-
ual motivations” [73]. They argue that, in competitive contexts, how much an individual
is willing to change their preexisting beliefs or opinions about an issue is a function of
the strength of the opposing frame. As earlier stated, in unique contexts like a global
health pandemic, individuals are exposed to a wide array of information sources as they
try to make sense of their states of the world [14]. Chong and Druckman’s push-pull
conceptualization of “competitive environments and individual motivations” explains why,
despite the positive impact of the scientific frame on those who are skeptical, the effect was
not large enough to cancel out overall skepticism [73].

This study focused on examining the impact of short-term exposure to the framing
effects on citizens’ willingness to take up a vaccine. However, public opinion scholars
have argued that framing effects solidify over time as people are constantly exposed to a
particular framing [73]. Future studies should examine the impact of long-term exposure
to different frames of public health communication in reducing the susceptibility of indi-
viduals in competing environments. This is because sustaining resistance to competitive
frames may require long-term learning by individuals [74].

In addition to our experimental findings on the impact of message frames and channels
on people’s vaccination decisions, some demographic characteristics were significantly
associated with vaccination willingness. Individuals who identified as conservatives based
on their political ideology were significantly less willing to take up the vaccine. This finding
is similar to past research that finds that a more conservative ideology and evangelicalism
were associated with less willingness to vaccinate for COVID-19 and positively correlated
with vaccine hesitancy [75–77]. We also find that college graduates and those who are
married were more willing to take the vaccine. These findings are also similar to past
studies examining these demographic groups [78].

This study has some limitations. The most important is the non-generalizability of the
findings to the total US population. For one, the study is not a representative sample as
it is made up largely of married individuals (73%) and college graduates (86%). Another
limitation of the study is that the study was done during an ongoing global health pandemic
and at a time when the efficacy of the COVID-19 vaccine was still being debated. While
it creates a good argument for mundane realism, the public health, political and social
context of this period may have shaped the opinions of those recruited into the study. This
opinion may hence change across different contexts and timelines. Lastly, while the sample
size used in this study is quite appropriate for statistical analysis, a larger sample size
would have improved the statistical power of the results. Future studies should consider
using larger samples while also testing for the impact of different contexts and timelines on
peoples’ vaccination decisions. This would add a lot of value to the literature on vaccine
skepticism and how frames and channels impact vaccination willingness.

Policy Implications

The policy implications of a finding like this are crucial. First, to proffer effective and
efficient interventions related to vaccination willingness during a global health crisis, health
policymakers have to understand the wide spectrum of factors associated with citizens’
vaccination decisions. Without a better understanding of the nuances associated with people’s
health decision-making, both national and international funds allocated for programs aimed
at mitigating disease during a global pandemic would remain astutely inadequate.
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Secondly, this study reinforces the current debate on the war on science and expertise.
While this study suggests that providing more scientific facts in a vaccination advisory could
be counterproductive, it also reveals an underlying issue related to trust and skepticism.
Many scholars have argued that the reasons behind vaccine hesitancy encompass more
than just a knowledge deficit [3]. They argue that the underlying issue is one of trust and
recommend interventions targeted at bridging the trust gaps across different groups of
individuals. Health policymakers should hence focus more on building trust rather than
persuading with science, especially among marginalized groups and communities. Our
findings support the recommendations made by experts [3]. Frameworks for public health
campaigns around vaccines should first be built around trust-building interventions that
focus on transparency and justice before expertise or science.

Lastly, this study finds a negative relationship between conservative ideology and
vaccination willingness. Due to increasing political polarization and populism, understand-
ing the impact of health messaging across different political and religious ideologies is
important. The COVID-19 pandemic further exposed many ideological divides which have
impacted people’s willingness to comply with health mandates targeted at curtailing the
spread of the COVID-19 virus [79]. Science-related populism has also led to anti-scientific
ideologies [67,80]. The issues illustrated here have long-term impacts on public compliance
with health advisories, especially during unique public health situations like the COVID-19
pandemic. The findings of this study suggest that public health messages designed to
increase public compliance should be more strategic and consider a more nuanced and
inclusive approach in their design and implementation.

5. Conclusions

The findings of this study suggest that the framing of health communications signifi-
cantly impacts people’s vaccination decisions. Though the results suggest that a vaccination
advisory framed with science negatively impacts willingness to vaccinate, for vaccine skep-
tics the science frame positively impacted their vaccination decisions. The findings from
this study illustrate the heterogeneity in responses to health communications across pop-
ulations. Further, it highlights the nuances and complexities associated with vaccination
willingness. This is even more salient during unusual situations like a global pandemic
when people may be more interested in looking out for institutions that they believe would
act in their best interests irrespective of their expertise or intellectual pedigree [39,69].

As discussed in the Theory section, trust is at the intersection of the decisions people
make when faced with multiple sources of information and choices. Numerous studies
have shown that trust increases compliance with public advisories and the channels and
framing of these advisories play a role in building or eroding trust [16,81–83]. While we
find no significant impact for the channel of health communication, past studies in both the
global North and South have found significant relationships between the different channels
of health communication and public compliance with health advisories [16,58,59].
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Appendix A

Table A1. Experimental vignettes administered to respondents.

Health Information Channel

Government Religious Organization

Health
information

Frame

No science

Imagine that there is a global health pandemic
and millions have died across the world.

Vaccines were developed 12 months into the
pandemic by the world’s leading pharmaceutical

companies and there is a lot of information
circulating on various social media platforms

about the safety of the vaccine. Some state that
the vaccine is dangerous and should not be

taken. Below is an excerpt from a speech
released by your state’s Public Health

Department:“It took selfless individuals like you
and I working in collaboration with both public
organizations and private companies to make

the vaccines available to us. While the vaccines
were developed rapidly, all steps have been

taken to ensure their safety and effectiveness. We
recommend you get the vaccine as soon as you

can to help protect yourself and others.”

Imagine that there is a global health pandemic
and millions have died across the world.

Vaccines were developed 12 months into the
pandemic by the world’s leading pharmaceutical

companies and there is a lot of information
circulating on various social media platforms

about the safety of the vaccine. Some state that
the vaccine is dangerous and should not be

taken. Below is an excerpt from a speech
released by a well-respected religious

organization“It took selfless individuals like you
working in collaboration with both public

organizations and private companies to make
the vaccines available to us. While the vaccines

were developed rapidly, all steps have been
taken to ensure their safety and effectiveness.

Upon deliberate contemplation and research, I
recommend you get the vaccine as soon as you

can to help protect yourself and others.”

Science

Imagine that there is a global health pandemic
and millions have died across the world.

Vaccines were developed 12 months into the
pandemic by the world’s leading pharmaceutical

companies and there is a lot of information
circulating on various social media platforms

about the safety of the vaccine. Some state that
the vaccine is dangerous and should not be

taken. Below is an excerpt from a speech
released by your state’s Public Health

Department:“It took selfless individuals like you
working in collaboration with both public

organizations and private companies to make
these vaccines available to us. While the vaccines

were developed rapidly, all steps have been
taken to ensure their safety and effectiveness.

Our team of scientific and medical experts has
evaluated scientific data gathered from

numerous sources and analyzed the efficacy of
the vaccines. While there is still a lot we are

learning about the virus, we are committed to
providing the public with the best and most

up-to-date scientific research as it unfolds. We
recommend you get the vaccine as soon as you

can to help protect yourself and others.”

Imagine that there is a global health pandemic
and millions have died across the world.

Vaccines were developed 12 months into the
pandemic by the world’s leading pharmaceutical

companies and there is a lot of information
circulating on various social media platforms

about the safety of the vaccine. Some state that
the vaccine is dangerous and should not be taken.
Below is an excerpt from a speech released by a

well-respected religious organization“It took
selfless individuals like you working in

collaboration with both public organizations and
private companies to make the vaccines available

to us. While the vaccines were developed
rapidly, all steps have been taken to ensure their
safety and effectiveness. A team of scientific and

medical experts has evaluated scientific data
gathered from numerous sources and analyzed
the efficacy of the vaccines. While there is still a

lot being learned about the virus, I am
committed to providing you with the best and
most up-to-date scientific research as it unfolds.
Upon deliberate contemplation and research, I
recommend you get the vaccine as soon as you

can to help protect yourself and others.”

Table A2. Respondent’s Skepticism Toward the Vaccine.

Respondent’s Skepticism Toward the Vaccine

After reading the scenario above:
Were you skeptical about the vaccine?

1. Yes
2. No

3. I’d rather not answer
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Table A3. Vaccine information frame, channel, and vaccination willingness.

DV = Vaccination Willingness Model 1 Model 2

Either frame or channel
Frame: (Baseline = Without science)

With science −0.415 ***
(0.18)

Channel: (Baseline = Government)
Religious organization 0.094

(0.179)
Skepticism −0.955 ***

(0.201)
Science × Skepticism 0.465 **

(0.227)
Religious organization×Skepticism −0.364

(0.223)
Both Frame and Channel:

(baseline: Government, no science)
Government, science −0.463 *

(0.249)
Religious organization, no science 0.044

(0.252)
Religious organization, science −0.315

(0.261)
Skepticism −1.017 ***

(0.211)
Government, science × Skepticism 0.581 *

(0.314)
Religious organization, no science ×

Skepticism −0.235

(0.326)
Religious organization, science × Skepticism 0.105

(0.323)
Demographics

Age −0.004 −0.004
(0.005) (0.005)

College Education 0.472 *** 0.469 ***
(0.164) (0.165)

Married 0.505 *** 0.502 ***
(0.139) (0.140)

Conservative −0.095 −0.095
(0.115) (0.116)

Gender (Baseline = Female)
Male 0.021 0.018

(0.114) (0.115)
Ethnicity (Baseline= White)
Black or African American 0.131 0.137

(0.168) (0.169)
Asian 0.423 0.424

(0.292) (0.293)
American Indian 0.423 0.34

(0.292) (0.215)
Other races −0.043 −0.05

(0.428) (0.431)
HH income (Baseline = < = $5000–$49,999)

$50,000–$99,999 0.008 0.008
(0.12) (0.12)

$100,000–$199,999 −0.036 −0.052
(0.189) (0.193)

$200,000–> = $300,000 −0.048 −0.039
(0.528) (0.533)

Observations 357 357
R-squared 0.24 0.24

Note: Standard errors are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.
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