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Article
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Flu Vaccine Acceptance on COVID-19 Vaccine Hesitancy
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1 Department of Communication, University of California, Davis, CA 95616, USA
2 Wee Kim Wee School of Communication and Information, Nanyang Technological University,
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Abstract: Despite the mass availability of COVID-19 vaccines in the United States, many Americans
are still reluctant to take a vaccine as an outcome from exposure to misinformation. Additionally,
while scholars have paid attention to COVID-19 vaccine hesitancy, the influence of general vaccine
hesitancy for important viruses such as the flu has largely been ignored. Using nationally representa-
tive data from Pew Research Center’s American Trends Panel survey (Wave 79), this study examined
the relationship between perceived misinformation exposure, COVID-19 vaccine hesitancy, flu vac-
cine acceptance, political ideology, and demographic trends. The findings suggest that those who
accepted the flu vaccine were less likely to be COVID-19 vaccine-hesitant. In addition, moderation
analyses showed that perceived misinformation exposure increases COVID-19 vaccine hesitancy
for conservatives and moderates but not for liberals. However, perceived misinformation exposure
influences COVID-19 vaccine hesitancy among conservatives only if they are also flu vaccine-hesitant.
Perceived misinformation exposure has no role in COVID-19 vaccine hesitancy if individuals (irre-
spective of political ideology) are regular with their flu vaccine. The results suggest that the effect of
misinformation exposure on negative attitudes toward COVID-19 may be associated with generalized
vaccine hesitancy (e.g., flu). The practical and theoretical implications are discussed.

Keywords: COVID-19; vaccine hesitancy; flu vaccine; misinformation; public opinion; political ideology

1. Introduction

Since its emergence in 2019, the novel coronavirus, or SARS-CoV-2, has caused
widespread destruction. While preventative measures such as mask wearing and so-
cial distancing have been effective ways to mitigate the adverse effects of COVID-19 [1],
vaccine uptake is the long-term solution to control the virus and prevent further damage.
However, despite the mass availability of vaccines in the United States, many people are
hesitant to take vaccines. According to the Centers for Disease Control (CDC), only 69.1%
of the population in the US is fully inoculated against COVID-19 [2]. Vaccine hesitancy can
be characterized as the delay in acceptance, reluctance, or refusal to take a vaccine despite
the availability of vaccination services [3]. Scholars have identified vaccine hesitancy as a
significant challenge in the fight against COVID-19 [4,5]. Recent scholars have identified
several factors that may contribute to this hesitancy, including the politicization of COVID-
19 and apprehensions regarding the brisk development of the vaccines [6,7]. Particularly,
researchers have pointed to the spread of and engagement with misinformation as a signif-
icant driver of COVID-19 vaccine hesitancy [8]. On the other hand, exposure to reliable
information has been shown to increase the acceptance of vaccines [9].

The uncertainty and stress caused by COVID-19 resulted in an increased reliance
on social media as individuals sought news about the pandemic and shared their opin-
ions [10–12]. As such, social media platforms were inundated with information and
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emotional content, including uncivil discourse, especially regarding vaccines [13]. The
overflow of mass information and emotional content sparked the genesis of an infodemic,
which involved an unabated spread of information on social media, filled with misinfor-
mation and conspiracy theories about COVID-19 [14–16]. Existing research has argued
that social media news is associated with greater engagement with COVID-19 misinfor-
mation [17]. In addition, the politicization of the virus across newspapers and network
news likely contributed to misinformation related to COVID-19 [18]. Studies have found
that right-leaning outlets referenced misinformation related to COVID-19 much more than
left-leaning outlets [19]. The information ecology surrounding COVID-19 is inundated
with false beliefs about the virus. When individuals are repeatedly exposed to misinfor-
mation, they are more likely to develop trust in those false beliefs through a phenomenon
known as the illusory truth effect, which postulates that repeated information is seen as
more credible than non-repeated information [20,21]. The consequences of the widespread
misinformation are severe, as numerous studies have found evidence that exposure to
COVID-19 misinformation has a detrimental effect on vaccine hesitancy [8,22,23]. As such,
we posit our first hypothesis:

Hypothesis 1 (H1). Perceived misinformation exposure would be positively associated with
COVID-19 vaccine hesitancy.

Since its genesis, COVID-19 has been a heavily politicized issue, with Americans
divided along partisan lines about the virus [24,25]. As an example, in 2020, only 18%
of Democrats rated former President Donald Trump’s response to COVID-19 as good or
excellent, while 83% of Republicans believed otherwise [26]. Using GPS data from mobile
phones, one study found that Democrats were more likely to follow social distancing mea-
sures than Republicans [27]. Due to the politicization of COVID-19, political ideology has
also impacted how people interact with misinformation about the virus and other issues.
Indeed, studies have found that Republicans and conservatism are generally associated
with increased susceptibility to and engagement with COVID-19 misinformation [28,29].
Further, consuming conservative media has been linked with increased susceptibility to
COVID-19 misinformation [19]. In turn, consuming COVID-19 misinformation through
political media sources could lead people to question the effectiveness of vaccines. For
instance, one study found that people who believed in COVID-19 misinformation were
less likely to get vaccinated due to skepticism about the vaccines’ swift development and
low trust in the CDC and science [22]. Similarly, other studies have found that those who
rely on social media for news are more likely to be vaccine hesitant due to skepticism
about the vaccines, especially among those with lower levels of news literacy [8]. The
politicization of the virus through media coverage is problematic. Researchers argue that it
can sway public opinion because people rely on political actors to make decisions rather
than science [30]. Additionally, politicized coverage can lead to increased polarization
around an issue, resulting in motivated reasoning. People’s prior pro-attitudinal politi-
cal attitudes drive information processing rather than new information, especially if it is
counter-attitudinal [31]. In the context of COVID-19, people may be hesitant to take the
vaccine due to their prior political beliefs, which will likely be reinforced as politicians
fiercely debate the virus. In fact, researchers have found that Republicans hold negative atti-
tudes about the COVID-19 vaccine [32], and have low intentions of getting vaccinated [33].
Further, studies have found that Republicans are more likely to believe that the COVID-19
vaccines have severe side effects and underestimate the scale of the clinical trials conducted
to test the vaccines, resulting in a reluctance to take the COVID-19 vaccine [34]. It is im-
portant here to note that the partisan differences on the issue of the COVID-19 vaccines
and the surrounding misinformation about the vaccines were parallel to false information
about other polarizing topics, such as the 2020 election. Indeed, misinformation about the
election and the COVID-19 vaccines was intertwined in public discourse leading up to
the election [35]. As a result, conspiracy theories about the virus and the election spread
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unabated, largely from conservatives and right-leaning media sources, and were directed
toward Democrats [19]. Existing research suggests that general perceived misinformation
on vaccine hesitancy depends on political ideology. Hence, we propose the following
hypothesis:

Hypothesis 2 (H2). Political ideology will moderate the relationship between perceived misinfor-
mation exposure and vaccine hesitancy such that the effects will be more substantial for conservatives
than liberals.

Due to the destructiveness of COVID-19, scholars and policymakers have focused
on vaccine hesitancy related to the virus. However, seasonal flu, is another virus that
spreads parallel to COVID-19 [36]. Medical researchers have established that the flu,
combined with COVID-19, is highly detrimental to public health [37]. As a result, the CDC
issued a strong statement urging people to vaccinate against the flu virus to avoid the
risk of severe illness and death [38]. However, people may still be hesitant to vaccinate
against the flu and COVID-19 due to misinformation about the vaccines. Since the start of
COVID-19, the scholarly focus has been on political ideology and misinformation’s impact
on COVID-19 vaccine hesitancy [8,19,23,27–29,32,33]. In this study, we also focus on flu
vaccine acceptance to assess if COVID-19 vaccine hesitancy is specific to the pandemic or
is related to general vaccine hesitancy. We argue that people who accept the flu vaccine
should also accept the COVID-19 vaccine. Scholars have argued that the self-perceived risk
of the flu and COVID-19 can impact the willingness to vaccinate [39]. One study found that
people were more likely to get vaccinated against the flu due to the high perceived risk of
COVID-19 at the start of the pandemic [40]. In the same study, people indicated a higher
willingness to be vaccinated against COVID-19 and the flu if they had previously received
a flu vaccine. These results suggest that intentions to vaccinate against the flu are related to
vaccination intentions for COVID-19. Indeed, another study from Italy found that people
were more likely to get vaccinated against COVID-19 and the flu at the start of the pandemic
if they had received a flu vaccine before [41]. Hence, we pose the following hypothesis:

Hypothesis 3 (H3). Flu vaccine acceptance will be negatively associated with COVID-19 vac-
cine hesitancy.

Recent research has also pointed out that political ideology may impact intentions to
vaccinate against the flu. For example, one study found that Republicans were less likely
to get vaccinated against the flu during COVID-19, with stronger Republicans’ showing
a decreasing trend of intentions to vaccinate than Democrats [32]. Like the COVID-19
vaccine, perceived misinformation exposure related to myths about the flu can lead to
vaccine hesitancy [42]. Researchers have argued that intentions to vaccinate against the
flu may be higher if the perceived risk for COVID-19 is high [40]. However, it could be
possible that intentions to vaccinate against the flu could impact the conditional role of
political ideology on COVID-19 vaccine hesitancy. We argue that perceived misinformation
exposure and political ideology may be related to flu vaccine acceptance, impacting COVID-
19 vaccine hesitancy. We utilize existing flu vaccine attitudes to understand the effect of
political ideology on COVID-19 vaccine hesitancy. Therefore, we pose the following
research question:

Research Question 1 (RQ1). How does flu vaccine acceptance moderate the conditional relationship
between perceived misinformation exposure, political ideology, and COVID-19 vaccine hesitancy?

In summary, while significant advancements have been made in understanding
COVID-19 vaccine hesitancy, existing gaps demand attention. First, while there are a
few studies that examine flu vaccine hesitancy in conjunction with COVID-19 vaccine
hesitancy [39–41], they primarily focus on the European context, while COVID-19 is much
more politicized in the US [18]. Second, this body of research examines political ideology
and flu vaccine acceptances as additional variables in some studies but fails to explore these
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relationships closely. Lastly, the vast majority of vaccine hesitancy research has rightfully
focused on COVID-19 but has ignored flu vaccine hesitancy, which could play a critical role
in understanding the characteristics of individuals who are reluctant to vaccinate against
COVID-19 [40].

The current study addresses these gaps and explains how perceived misinformation
impacts COVID-19 vaccine hesitancy. Specifically, we argue that perceived misinformation
exposure leads to COVID-19 vaccine hesitancy dependent on political ideology. Then, we
further extend the model and argue that these effects are further dependent (a moderated
moderation) on acceptance of the flu vaccine (flu vaccine acceptance). Finally, identifying
the characteristics of those likely to be vaccine hesitant can help scientists and policymakers
further understand how to curb COVID-19 and reduce reluctance toward vaccination.

2. Materials and Methods
2.1. Data

We utilized data from the Pew Research Center’s (Washington, DC, USA) nationally
representative American Trends Panel (ATP) Survey (Wave 79 = Pew 2020). This dataset
was used as it contained the appropriate variables to test the relationship between perceived
misinformation exposure, vaccine hesitancy, flu vaccine acceptance, and political ideology.
Furthermore, other studies have relied on ATP data to draw conclusions about COVID-
19 [19]. The ATP survey was conducted between 19 November and the 28 November 2020
(n = 12, 648) (see “The American Trends Panel Survey Methodology” for more details). The
data and analyses are weighted. The dataset is publicly available on the Pew Research
Center’s (Washington, DC, USA) website upon request.

2.2. Measures

COVID-19 vaccine hesitancy (dependent variable) was measured by asking participants
if they would get the COVID-19 vaccine if it were made available today. The responses
ranged from 1 = definitely get the vaccine to 4 = definitely not get the vaccine (mean = 2.29;
SD = 1.07).

Perceived misinformation exposure (independent variable) was measured through a single-
item that asked participants to report whether they had encountered information or news
related to the 2020 US presidential election that seemed to be fabricated. This item was
reverse coded. The recoded responses ranged from 1 = none at all to 4 = a lot (mean = 2.95;
SD = 0.86). We follow the approach of existing studies which use self-reported items to
measure perceived misinformation exposure [43–45].

Political ideology (moderator) was measured through a single item asking participants to
indicate their political ideology. This item was reverse coded. The responses ranged from
1 = very liberal to 5 = very conservative (mean = 3.08; SD = 1.05).

Flu vaccine acceptance (moderator) was assessed through two items asking participants
to indicate whether they had received a flu shot since August 2020 (are currently vaccinated,
1 = no, 2 = yes) and how frequently they get the flu shot (1 = rarely, 2 = every few years and
3 = every year). The items were multiplied to create a flu vaccine acceptance score allowing
us to create three categories of flu vaccine getters (scores of 1–3 = hesitant, 4 = irregular,
and 6 = regular). The hesitant group includes individuals who did not recently take a flu
vaccine or those who took a flu vaccine but rarely take it. The irregular group includes
flu-vaccinated individuals, but they usually take it only every few years. The regular
group includes currently flu-vaccinated individuals who take it every year (mean = 3.29;
SD = 2.23).

2.3. Covariates

Several demographic variables were included as covariates as they may influence
vaccine hesitancy. These variables include (a) religion (42.2% Catholic, 20.9% Protestant,
27.7%, unaffiliated, 9.2% others), (b) age (1 [18–29 years], 2 [30–49 years], 3 [50–64 years], 4
[65+ years]; mean = 2.48, SD = 1.02), (c) education (1 [less than high school] to 6 [postgradu-
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ate]; mean = 3.43, SD = 1.60, median = 3 [some college, no degree]), (d) gender (52% female),
(e) marital status (51.7% married), (f) income (1 [less than $30,000] to 9 [$100,000 or more];
mean = 3.43, SD = 1.60, median = 4 [$50,000 to less than $60,000]), and (g) race (73.4% White,
12.3% Black, 5.4% Asian, 4% mixed, 4.9% other).

2.4. Analysis

We employed ordinary least squares (OLS) regression to examine the impact of per-
ceived misinformation exposure and flu vaccine acceptance on vaccine hesitancy. In
addition, we employed a two-way and three-way interaction moderation analysis using
SPSS PROCESS macro v4.2 [46], to assess the moderating role of political ideology and flu
on the relationship between perceived misinformation exposure and vaccine acceptance.

3. Results

First, we ran regression analyses to predict COVID-19 vaccine hesitancy. The results
suggested that those who accepted the flu vaccine (β = −0.347, p < 0.001) were less likely
to be COVID-19 vaccine-hesitant. We found that those who perceived to be exposed to
misinformation were more likely to be vaccine hesitant (β = 0.019, p <.05).

Additionally, we observed that those who identified as female (β = 0.157, p < 0.001),
black (β = 0.087, p < 0.001), married (β = 0.033, p < 0.001), and low-income individuals
(β = −0.032, p = 0.001) were more likely to be COVID-19 vaccine-hesitant (see Table 1 for
additional details).

Table 1. Predicting COVID-19 vaccine hesitancy.

Variable COVID-19 Vaccine Hesitancy

B Std. Error
Protestant −0.082 *** 0.024

Unaffiliated −0.044 *** 0.023
Others −0.056 *** 0.033

30–49 Years Old −0.004 0.026
50–64 Years Old −0.075 *** 0.028
65+ Years Old −0.142 *** 0.031

Education −0.006 0.006
Income −0.032 *** 0.003
Female 0.157 *** 0.018
Others 0.013 0.090

Marital Status 0.033 *** 0.020
Black 0.087 *** 0.029
Asian −0.056 *** 0.039

Mixed Race 0.011 0.045
Other Race −0.026 ** 0.042

Political Ideology 0.165 *** 0.009
Flu Vaccine Acceptance −0.347 *** 0.004

Perceived Misinformation
Exposure 0.019 * 0.010

Total R2 0.252
Statistical significance is marked as * p < 0.05; ** p < 0.01; *** p < 0.001.

On the other hand, we found that those who identified as Asian (β = −0.056, p < 0.001),
individuals belonging to other racial groups (β = −0.026, p < 0.01), protestant (β = −0.082,
p < 0.001), unaffiliated with a religion (β = −0.044, p < 0.001), those belonging to other
religions (β = −0.056, p < 0.001), individuals between 50–64 years old (β = −0.075, p < 0.001),
and individuals over 65 years old (β = −0.142, p < 0.001) were less likely to be COVID-19
vaccine hesitant.

Next, to examine the process through which political ideology and flu vaccine accep-
tance impact the relationship between perceived misinformation exposure and vaccine
hesitancy, we ran moderation analyses (Model 1 and Model 3) with perceived misinforma-
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tion exposure as the predictor variable, political ideology, and flu vaccine acceptance as
moderators, and vaccine hesitancy as the outcome variable using SPSS PROCESS macro
v4.2 [46]. The bootstrapping method was used to approximate the conditional effects
(n = 5000).

First, we ran a two-way interaction (Model 1) using political ideology, perceived
misinformation exposure, and vaccine hesitancy. The formal statistical test of the modera-
tion process revealed that the conditional effects were statistically significant (B = 0.038,
SE = 0.009, p < 0.001). The relationship is illustrated in Figure 1. We find that an increase in
perceived misinformation exposure is associated with COVID-19 vaccine hesitancy only
among moderates (b = 0.03, SE = 0.01, p < 0.001) and conservatives (b = 0.07, SE = 0.01,
p < 0. 001) but not liberals (b = −0.01, SE = 0.01, p = 0.82).
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Figure 1. Illustration of the interaction between perceived misinformation exposure and political
ideology in predicting COVID-19 vaccine hesitancy.

Next, we ran a three-way interaction (Model 3) between political ideology, flu vaccine
acceptance, perceived misinformation exposure, and vaccine hesitancy. The moderated
moderation was statistically significant (b = −0.011, SE = 0.004, p < 0.001). This suggests
that the moderation of perceived misinformation exposure through political ideology on
vaccine hesitancy depends on the levels of flu vaccine acceptance. The relationship is
plotted in Figures 2–4.

Probing the interaction suggests that the conditional relationship between perceived
misinformation exposure and political ideology in predicting COVID-19 vaccine hesitancy
is significant only for those who are also flu vaccine-hesitant (those individuals who are
not flu vaccinated or those who rarely take it, Figure 2) and irregulars (currently flu-
vaccinated individuals but they usually take it only every few years, Figure 3). However,
the conditional relationship is not significant for those who regularly use their flu vaccines
(currently flu-vaccinated individuals who take flu vaccine every year (Figure 4).
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As illustrated in Figure 2, among the flu vaccine hesitant, an increase in perceived mis-
information exposure is associated with COVID-19 vaccine hesitancy among conservatives
(b = 0.12, SE = 0.02, p < 0.001) and moderates (b = 0.06, SE = 0.02, p < 0.001). Alternatively,
as seen in Figure 3, we observe weakened effects among flu vaccine irregulars. Here,
an increase in perceived misinformation exposure is associated with COVID-19 vaccine
hesitancy among conservatives (b = 0.06, SE = 0.01, p < 0.001) and moderates (b = 0.03,
SE = 0.03, p < 0.05). Perceived misinformation exposure does not impact COVID-19 vaccine
hesitancy for either conservatives, moderates, or liberals if they are regular with their flu
vaccine (see Figure 4).

4. Discussion

Vaccine hesitancy is a critical issue not just during COVID-19 but also for other dis-
eases, such as the flu. The politicization of vaccines has severe implications for populations
worldwide. While numerous studies have examined the relationship between misinfor-
mation, political ideology, and COVID-19 vaccine attitudes [8,18,19,22,23,27–29], very few
have looked at other important factors, such as general vaccine attitudes [39–41]. Impor-
tantly, the existing literature has not considered the factors mentioned above in conjunction.
The current study aimed to bridge this gap by examining the relationship between per-
ceived misinformation exposure and COVID-19 vaccine hesitancy by paying attention to
both political ideology and flu vaccine acceptance.

The findings of this study provide an essential insight into the impact of misinforma-
tion on vaccine hesitancy for COVID-19 and the flu, especially in the US, where misinforma-
tion, especially about COVID-19 and public health, is prevalent online and offline [18,19].
Moreover, existing scholarship has overwhelmingly focused on the COVID-19 vaccine,
ignoring the vital role of the flu vaccine. Reluctance to get vaccinated and the politicization
of vaccines are issues that have been present for decades. Thus, this study contributes mean-
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ingfully to the existing literature by reestablishing the flu vaccine, among other variables,
as an essential factor in understanding COVID-19 vaccine hesitancy.

The results suggest those with high levels of flu vaccine acceptance were less likely to
be hesitant to take the COVID-19 vaccine. Additionally, perceived misinformation exposure
was positively related to COVID-19 vaccine hesitancy. Furthermore, the two-way modera-
tion analyses revealed that people who identify as moderate and conservative are more
likely to be reluctant to take the COVID-19 vaccine if they perceive to have been exposed
to misinformation. The three-way moderation analyses revealed that conservatives are
more likely to be COVID-19 vaccine hesitant if they are also hesitant and irregular with flu
vaccines. Lastly, no COVID-19 vaccine hesitancy is found, irrespective of political ideology,
for those who are regular with their flu vaccines. In addition to these results, we also ran
additional analyses with political ideology as a condensed variable (see Supplementary
Materials for more detail).

The genesis of an infodemic during COVID-19 has resulted in the mass availability and
unabated spread of misinformation online and offline. A large body of research has found
that misinformation can lead to vaccine hesitancy in the context of COVID-19 [8,22,23,47].
Therefore, the results suggesting that perceived exposure to misinformation is directly
associated with COVID-19 vaccine hesitancy are not surprising. However, scholars should
continue to focus on minimizing the impact of misinformation on general vaccine hesitancy
in addition to COVID-19 vaccine hesitancy. Although policymakers and public health
officials have developed programs to educate people about the effectiveness of the COVID-
19 vaccines, recent studies offer additional countermeasures that can curb the impact of
misinformation on vaccine hesitancy. For example, some scholars have found news literacy
to serve as a buffer against COVID-19 [8], while others have argued that focusing on health
literacy and minimizing negative emotion in COVID-19 messaging helps fight against
misinformation [48].

It is important to note that despite the overwhelming scholarly focus on COVID-
19 vaccine hesitancy, it is not a novel issue. For instance, one study found that 43%
of Americans believe in misperceptions about the flu vaccine and are reluctant to take
the vaccine despite corrective interventions [42]. Moreover, scholars have found that
people vaccinated against the flu are more likely to get vaccinated against COVID-19 due
to increased perceived risk of the virus [40]. Given the flu vaccine’s association with the
COVID-19 vaccine, it is likely that acceptance of the flu vaccine explains why it is negatively
associated with reluctance to uptake the COVID-19 vaccine.

The findings from our study highlight that the relationship between perceived misin-
formation exposure and COVID-19 vaccine hesitancy is dependent on political ideology.
We also find that acceptance of the flu vaccine is a critical factor in this relationship. Specifi-
cally, conservative individuals are more likely to be reluctant to take COVID-19 if they are
also hesitant about the flu vaccine. This suggests that COVID-19 vaccine hesitancy may not
be specific to COVID-19. The conservatives who are regular with their flu vaccines are not
found to be COVID-19 vaccine-hesitant.

Overall, these results corroborate existing research highlighting the highly politi-
cized nature of COVID-19, as exemplified by the partisan coverage of the virus where
right-leaning news outlets amplified the spread of misinformation about the virus [19].
Furthermore, studies have found that conservatives are less likely to get vaccinated against
COVID-19 [32,33]. The findings also support the partisan-motivated reasoning frame-
work [49], which suggests that people prioritize information that aims to protect their
partisan identity. In turn, they miss out on relevant information that can assist in making
important decisions [50], such as taking the COVID-19 vaccine.

It is important to place this finding in the right context. The data used in this study
were collected right after the 2020 US election. In addition, the measure assessing perceived
misinformation in the current study focused on the election rather than the COVID-19
vaccine. Republicans and conservative commentators have referred to COVID-19 as a
“hoax,” questioned the science underlying the vaccine [19] and used it as a rallying cry
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in the lead up to the 2020 US election. Moreover, Donald Trump, the US president at the
time, led the Republican party’s attacks on the news and undermined the credibility of
news organizations. Indeed, researchers have found that support for Trump is positively
related to increased distrust in the news and media [51]. There is also evidence that people
who distrust the media do not rely on mainstream sources but rather focus on alternative
sources [52], such as social media [53]. In turn, these alternate sources may fuel perceptions
of misinformation [54]. As such, it is unsurprising that even perceived misinformation
exposure not directly related to COVID-19 is associated with conservatives’ hesitancy
towards vaccines. This, combined with the politicized coverage of the pandemic [18],
explains why political ideology is a significant determinant of whether people will get
vaccinated against COVID-19.

The current study has practical and theoretical implications for public health practi-
tioners, policymakers, and scholars. First, over the last couple of years, the overwhelming
scholarly focus has been rightly on vaccine hesitancy related to COVID-19. However,
vaccine hesitancy is not a novel issue. It is related to other important vaccine hesitancy
issues, such as the flu and human papilloma virus (HPV) vaccine [55]. As such, scholarship
and policies must also focus on general vaccine hesitancy rather than on a specific vaccine.

Further, while numerous studies have pointed out the importance of political ideology
as an important factor in misinformation belief and vaccine hesitancy in the context of
COVID-19 and beyond [18,19,28,29,32,33]. However, very few interventions have been de-
veloped with political ideology as a focus. Accordingly, more work is needed to counter the
effect of political ideology on decision-making in a health context. Theoretically, the current
study potentially shows the application of the motivated reasoning and partisan motivated
reasoning frameworks in a health context [31,49]. As a matter of fact, scholars have begun to
examine COVID-19 vaccine hesitancy and misinformation through the partisan-motivated
reasoning framework [56]. Nonetheless, as with any academic inquiry, more work is needed
to understand how to counter the harmful effects of partisan-motivated reasoning.

Lastly, the current study is not without limitations. While utilizing the ATP data from
Pew allows us to use a demographically rich and large sample, we cannot reach any causal
inferences due to the cross-sectional nature of the data. The findings of the study are also
limited to one context where COVID-19 has been highly politicized and, therefore, may
not translate into other contexts. In addition, the measure for perceived misinformation
exposure is measured by one item, which limits robust conclusions about vaccine hesitancy.
Researchers have argued that single-item measures lack internal consistency and often do
not capture the complex nature of psychological constructs [57]. Multiple items allow for a
more nuanced understanding of a construct [58]. In the context of the current study, we
were limited by the measure used by Pew in the ATP survey and urge readers to interpret
our results cautiously. Ultimately, we focused on political ideology and acceptance of the
flu vaccine as two factors that impact the relationship between perceived misinformation
exposure and COVID-19 vaccine hesitancy. However, there may be additional political
variables that may impact this relationship as well.

5. Conclusions

Despite the development of vaccines, COVID-19 continues to plague the world. How-
ever, people continue to be exposed to misinformation about the virus and resist COVID-19
vaccines. This leaves certain groups vulnerable to the hazardous short-term and long-term
effects of COVID-19. We urge academics and policymakers to consider this study’s findings
when designing interventions to minimize the harmful effects of misinformation on vaccine
hesitancy. For instance, messages and interventions focused on reducing vaccine hesitancy
should highlight the importance of the flu vaccine in conjunction with the COVID-19 vac-
cine. Additionally, efforts should be made to correct commonly held misperceptions about
vaccines held by moderates or conservatives. Recent studies have found some success
in correcting health misinformation through news literacy interventions [59]. However,
interventions focused on the flu and COVID-19 vaccines in combination with correcting
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vaccine-related misinformation are scarce. As such, we hope that this study can assist
academics and policymakers in developing interventions that are effective in reducing
vaccine hesitancy.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/vaccines11030586/s1, Table S1. Predicting COVID-19 vaccine hesitancy.

Author Contributions: M.E.R. and S.A. designed the study and wrote the manuscript. M.E.R.
analyzed the data. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: No ethical review or approval was used for this study as the
data were publicly available through the Pew Research Center. According to the institutional review
board (IRB), publicly available data does not constitute human subjects research as defined at 45
CFR 46.102.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data for this study is publicly available upon request at https://
www.pewresearch.org/science/dataset/american-trends-panel-wave-79/ (accessed on 7 January 2023).

Acknowledgments: This work was completed at the University of California, Davis, and the
Nanyang Technological University in Singapore.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization. Coronavirus Disease (COVID-19) Advice for the Public. Available online: https://www.who.

int/emergencies/diseases/novel-coronavirus-2019/advice-for-public#:~:text=If%20COVID%2D19%20is%20spreading,a%20
bent%20elbow%20or%20tissue (accessed on 14 January 2023).

2. CDC COVID Data Tracker. Centers for Disease Control and Prevention. Available online: https://covid.cdc.gov/covid-data-
tracker/#datatracker-home (accessed on 15 January 2023).

3. MacDonald, N.E. Vaccine hesitancy: Definition, scope and determinants. Vaccine 2015, 33, 4161–4164. [CrossRef]
4. Courtney, D.S.; Bliuc, A.M. Antecedents of Vaccine Hesitancy in WEIRD and East Asian Contexts. Front. Psych. 2021, 12, 747721.

[CrossRef]
5. Wang, Y.; Zhang, X. Influence of Parental Psychological Flexibility on Pediatric COVID-19 Vaccine Hesitancy: Mediating Role of

Self-Efficacy and Coping Style. Front. Psych. 2021, 12, 783401. [CrossRef]
6. Troiano, G.; Nardi, A. Vaccine hesitancy in the era of COVID-19. Public Health 2021, 194, 245–251. [CrossRef]
7. Wood, S.; Schulman, K. Beyond politics—Promoting Covid-19 vaccination in the United States. N. Eng. J. Med. 2021, 384, e23.

[CrossRef]
8. Ahmed, S.; Rasul, M.E.; Cho, J. Social media news use induces COVID-19 vaccine hesitancy through skepticism regarding its

efficacy: A longitudinal study from the United States. Front. Psych. 2022, 13, 900386. [CrossRef] [PubMed]
9. Loomba, S.; de Figueiredo, A.; Piatek, S.J.; de Graaf, K.; Larson, H.J. Measuring the impact of COVID-19 vaccine misinformation

on vaccination intent in the UK and USA. Nat. Hum. Behav. 2021, 5, 337–348. [CrossRef]
10. Chen, Q.; Min, C.; Zhang, W.; Wang, G.; Ma, X.; Evans, R. Unpacking the black box: How to promote citizen engagement through

government social media during the COVID-19 crisis. Computers Hum. Behav. 2020, 110, 106380. [CrossRef]
11. Karami, A.; Zhu, M.; Goldschmidt, B.; Boyajieff, H.R.; Najafabadi, M.M. COVID-19 vaccine and social media in the US: Exploring

emotions and discussions on Twitter. Vaccines 2021, 9, 1059. [CrossRef]
12. Tsao, S.F.; Chen, H.; Tisseverasinghe, T.; Yang, Y.; Li, L.; Butt, Z.A. What social media told us in the time of COVID-19: A scoping

review. Lancet Digit. Health 2021, 3, e175–e194. [CrossRef]
13. Stevens, H.; Rasul, M.E.; Oh, Y.J. Emotions and Incivility in Vaccine Mandate Discourse: Natural Language Processing Insights.

JMIR Infodemiology 2022, 2, e37635. [CrossRef] [PubMed]
14. Ahmed, W.; Vidal-Alaball, J.; Downing, J.; Seguí, F.L. COVID-19 and the 5G conspiracy theory: Social network analysis of Twitter

data. J. Med. Internet Res. 2020, 22, e19458. [CrossRef]
15. Cinelli, M.; Quattrociocchi, W.; Galeazzi, A.; Valensise, C.M.; Brugnoli, E.; Schmidt, A.L.; Zola, P.; Zollo, F.; Scala, A. The COVID-19

social media infodemic. Sci. Rep. 2020, 10, 1–10. [CrossRef]
16. Ferrara, E.; Cresci, S.; Luceri, L. Misinformation, manipulation, and abuse on social media in the era of COVID-19. J. Comput. Soc.

Sci. 2020, 3, 271–277. [CrossRef]
17. Ahmed, S.; Rasul, M.E. Social Media News Use and COVID-19 Misinformation Engagement: Survey Study. J. Med. Internet Res.

2022, 24, e38944. [CrossRef]

https://www.mdpi.com/article/10.3390/vaccines11030586/s1
https://www.mdpi.com/article/10.3390/vaccines11030586/s1
https://www.pewresearch.org/science/dataset/american-trends-panel-wave-79/
https://www.pewresearch.org/science/dataset/american-trends-panel-wave-79/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public#:~:text=If%20COVID%2D19%20is%20spreading,a%20bent%20elbow%20or%20tissue
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public#:~:text=If%20COVID%2D19%20is%20spreading,a%20bent%20elbow%20or%20tissue
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public#:~:text=If%20COVID%2D19%20is%20spreading,a%20bent%20elbow%20or%20tissue
https://covid.cdc.gov/covid-data-tracker/#datatracker-home
https://covid.cdc.gov/covid-data-tracker/#datatracker-home
http://doi.org/10.1016/j.vaccine.2015.04.036
http://doi.org/10.3389/fpsyg.2021.747721
http://doi.org/10.3389/fpsyg.2021.783401
http://doi.org/10.1016/j.puhe.2021.02.025
http://doi.org/10.1056/NEJMms2033790
http://doi.org/10.3389/fpsyg.2022.900386
http://www.ncbi.nlm.nih.gov/pubmed/35756213
http://doi.org/10.1038/s41562-021-01056-1
http://doi.org/10.1016/j.chb.2020.106380
http://doi.org/10.3390/vaccines9101059
http://doi.org/10.1016/S2589-7500(20)30315-0
http://doi.org/10.2196/37635
http://www.ncbi.nlm.nih.gov/pubmed/36188420
http://doi.org/10.2196/19458
http://doi.org/10.1038/s41598-020-73510-5
http://doi.org/10.1007/s42001-020-00094-5
http://doi.org/10.2196/38944


Vaccines 2023, 11, 586 12 of 13

18. Hart, P.S.; Chinn, S.; Soroka, S. Politicization and polarization in COVID-19 news coverage. Sci. Commun. 2020, 42, 679–697.
[CrossRef]

19. Motta, M.; Stecula, D.; Farhart, C. How right-leaning media coverage of COVID-19 facilitated the spread of misinformation in the
early stages of the pandemic in the US. Can. J. Political Sci. 2020, 53, 335–342. [CrossRef]

20. Dechêne, A.; Stahl, C.; Hansen, J.; Wänke, M. The truth about the truth: A meta-analytic review of the truth effect. Personal. Soc.
Psych. Rev. 2010, 14, 238–257. [CrossRef] [PubMed]

21. Pennycook, G.; Cannon, T.D.; Rand, D.G. Prior exposure increases perceived accuracy of fake news. J. Exp. Psych. Gen. 2018, 147,
1865. [CrossRef]

22. Kricorian, K.; Civen, R.; Equils, O. COVID-19 vaccine hesitancy: Misinformation and perceptions of vaccine safety. Hum. Vaccines
Immunother. 2022, 18, 1950504. [CrossRef] [PubMed]

23. Neely, S.R.; Eldredge, C.; Ersing, R.; Remington, C. Vaccine hesitancy and exposure to misinformation: A survey analysis. J. Gen.
Intern. Med. 2022, 37, 179–187. [CrossRef] [PubMed]

24. Milligan, S. The Political Divide over the Coronavirus. US News & World Report. Available online: https://www.usnews.com/
news/politics/articles/2020-03-18/the-politicaldivide-over-the-coronavirus (accessed on 18 January 2023).

25. Roberts, D. Partisanship Is the Strongest Predictor of Coronavirus Response. Vox. Available online: https://www.vox.com/
science-and-health/2020/3/31/21199271/coronavirus-in-us-trump-republicans-democrats-survey-epistemic-crisis (accessed on
18 January 2023).

26. Van Green, T.; Tyson, A. 5 Facts about Partisan Reactions to COVID-19 in the U.S. Pew Research Center. Available online:
https://www.pewresearch.org/facttank/2020/04/02/5-facts-about-partisan-reactions-to-covid-19-in-the-u-s/ (accessed on 19
January 2023).

27. Allcott, H.; Boxell, L.; Conway, J.; Gentzkow, M.; Thaler, M.; Yang, D. Polarization and public health: Partisan differences in social
distancing during the coronavirus pandemic. J. Public Econ. 2020, 191, 104254. [CrossRef]

28. Roozenbeek, J.; Schneider, C.R.; Dryhurst, S.; Kerr, J.; Freeman, A.L.; Recchia, G.; van der Bles, A.M.; van der Linden, S.
Susceptibility to misinformation about COVID-19 around the world. R. Soc. Open. Sci. 2020, 7, 201199. [CrossRef] [PubMed]

29. Stevens, H.; Palomares, N.A. Constituents’ Inferences of Local Governments’ Goals and the Relationship Between Political Party
and Belief in COVID-19 Misinformation: Cross-sectional Survey of Twitter Followers of State Public Health Departments. JMIR
Infodemiology 2022, 2, e29246. [CrossRef]

30. Slothuus, R.; de Vreese, C.H. Political parties, motivated reasoning, and issue framing effects. J. Politics 2010, 72, 630–645.
[CrossRef]

31. Taber, C.S.; Cann, D.; Kucsova, S. The motivated processing of political arguments. Pol. Behav. 2009, 31, 137–155. [CrossRef]
32. Fridman, A.; Gershon, R.; Gneezy, A. COVID-19 and vaccine hesitancy: A longitudinal study. PLoS ONE 2021, 16, e0250123.

[CrossRef]
33. Khubchandani, J.; Sharma, S.; Price, J.H.; Wiblishauser, M.J.; Sharma, M.; Webb, F.J. COVID-19 vaccination hesitancy in the United

States: A rapid national assessment. J. Community Health 2021, 46, 270–277. [CrossRef]
34. Kreps, S.E.; Goldfarb, J.L.; Brownstein, J.S.; Kriner, D.L. The relationship between US adults’ misconceptions about COVID-19

vaccines and vaccination preferences. Vaccines 2021, 9, 901. [CrossRef]
35. Chen, E.; Chang, H.; Rao, A.; Lerman, K.; Cowan, G.; Ferrara, E. COVID-19 misinformation and the 2020 U.S. presidential election.

Harv. Kennedy Sch. (HKS) Misinfo. Rev. 2021. [CrossRef]
36. Grech, V.; Borg, M. Influenza vaccination in the COVID-19 era. Early Hum. Dev. 2020, 148, 105116. [CrossRef]
37. Gostin, L.O.; Salmon, D.A. The dual epidemics of COVID-19 and influenza: Vaccine acceptance, coverage, and mandates. Jama

2020, 324, 335–336. [CrossRef]
38. Centers for Disease Control and Prevention (CDC). Routine and Influenza Immunization Services during the COVID-19 Pandemic:

Interim Guidance; Centers for Disease Control and Prevention: Atlanta, GA, USA. Available online: https://www.cdc.gov/
vaccines/pandemic-guidance/index.html (accessed on 19 January 2023).

39. Costantino, C.; Ledda, C.; Squeri, R.; Restivo, V.; Casuccio, A.; Rapisarda, V.; Graziano, G.; Alba, D.; Cimino, L.; Conforto, A.;
et al. Attitudes and perception of healthcare workers concerning influenza vaccination during the 2019/2020 season: A survey of
Sicilian university hospitals. Vaccines 2020, 8, 686. [CrossRef]

40. Pastorino, R.; Villani, L.; Mariani, M.; Ricciardi, W.; Graffigna, G.; Boccia, S. Impact of COVID-19 pandemic on flu and COVID-19
vaccination intentions among university students. Vaccines 2021, 9, 70. [CrossRef]

41. Caserotti, M.; Girardi, P.; Rubaltelli, E.; Tasso, A.; Lotto, L.; Gavaruzzi, T. Associations of COVID-19 risk perception with vaccine
hesitancy over time for Italian residents. Soc. Sci. Med. 2021, 272, 113688. [CrossRef]

42. Nyhan, B.; Reifler, J. Does correcting myths about the flu vaccine work? An experimental evaluation of the effects of corrective
information. Vaccine 2015, 33, 459–464. [CrossRef] [PubMed]

43. Ahmed, S.; Madrid-Morales, D.; Tully, M. Social media, misinformation, and age inequality in online political engagement. J. Info.
Tech. Politics 2022, 1–17. [CrossRef]

44. Hameleers, M.; Brosius, A.; de Vreese, C.H. Whom to trust? Media exposure patterns of citizens with perceptions of misinforma-
tion and disinformation related to the news media. Europ. J. Commun. 2022, 37, 237–268. [CrossRef]

45. Wasserman, H.; Madrid-Morales, D. An exploratory study of “fake news” and media trust in Kenya, Nigeria and South Africa.
Afr. J. Stud. 2019, 40, 107–123. [CrossRef]

http://doi.org/10.1177/1075547020950735
http://doi.org/10.1017/S0008423920000396
http://doi.org/10.1177/1088868309352251
http://www.ncbi.nlm.nih.gov/pubmed/20023210
http://doi.org/10.1037/xge0000465
http://doi.org/10.1080/21645515.2021.1950504
http://www.ncbi.nlm.nih.gov/pubmed/34325612
http://doi.org/10.1007/s11606-021-07171-z
http://www.ncbi.nlm.nih.gov/pubmed/34671900
https://www.usnews.com/news/politics/articles/2020-03-18/the-politicaldivide-over-the-coronavirus
https://www.usnews.com/news/politics/articles/2020-03-18/the-politicaldivide-over-the-coronavirus
https://www.vox.com/science-and-health/2020/3/31/21199271/coronavirus-in-us-trump-republicans-democrats-survey-epistemic-crisis
https://www.vox.com/science-and-health/2020/3/31/21199271/coronavirus-in-us-trump-republicans-democrats-survey-epistemic-crisis
https://www.pewresearch.org/facttank/2020/04/02/5-facts-about-partisan-reactions-to-covid-19-in-the-u-s/
http://doi.org/10.1016/j.jpubeco.2020.104254
http://doi.org/10.1098/rsos.201199
http://www.ncbi.nlm.nih.gov/pubmed/33204475
http://doi.org/10.2196/29246
http://doi.org/10.1017/S002238161000006X
http://doi.org/10.1007/s11109-008-9075-8
http://doi.org/10.1371/journal.pone.0250123
http://doi.org/10.1007/s10900-020-00958-x
http://doi.org/10.3390/vaccines9080901
http://doi.org/10.37016/mr-2020-57
http://doi.org/10.1016/j.earlhumdev.2020.105116
http://doi.org/10.1001/jama.2020.10802
https://www.cdc.gov/vaccines/pandemic-guidance/index.html
https://www.cdc.gov/vaccines/pandemic-guidance/index.html
http://doi.org/10.3390/vaccines8040686
http://doi.org/10.3390/vaccines9020070
http://doi.org/10.1016/j.socscimed.2021.113688
http://doi.org/10.1016/j.vaccine.2014.11.017
http://www.ncbi.nlm.nih.gov/pubmed/25499651
http://doi.org/10.1080/19331681.2022.2096743
http://doi.org/10.1177/02673231211072667
http://doi.org/10.1080/23743670.2019.1627230


Vaccines 2023, 11, 586 13 of 13

46. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford Publi-
Cations: New York, NY, USA, 2018; ISBN 9781462549030.

47. Enders, A.M.; Uscinski, J.; Klofstad, C.; Stoler, J. On the relationship between conspiracy theory beliefs, misinformation, and
vaccine hesitancy. PLoS ONE 2022, 17, e0276082. [CrossRef]

48. Chou, W.Y.S.; Budenz, A. Considering emotion in COVID-19 vaccine communication: Addressing vaccine hesitancy and fostering
vaccine confidence. Health Commun. 2020, 35, 1718–1722. [CrossRef]

49. Bolsen, T.; Druckman, J.N.; Cook, F.L. The influence of partisan motivated reasoning on public opinion. Pol. Behav. 2014, 36,
235–262. [CrossRef]

50. Druckman, J.N.; Bolsen, T. Framing, motivated reasoning, and opinions about emergent technologies. J. Commun. 2011, 61,
659–688. [CrossRef]

51. Mourão, R.R.; Thorson, E.; Chen, W.; Tham, S.M. Media repertoires and news trust during the early Trump administration.
Journal. Stud. 2018, 19, 1945–1956. [CrossRef]

52. Tsfati, Y.; Cappella, J.N. Do people watch what they do not trust? Exploring the association between news media scepticism and
exposure. Commun. Res. 2003, 30, 504–529. [CrossRef]

53. Fletcher, R.; Park, S. The impact of trust in the news media on online news consumption and participation. Digit. Journal. 2017, 5,
1281–1299. [CrossRef]

54. Egelhofer, J.L.; Lecheler, S. Fake news as a two-dimensional phenomenon: A framework and research agenda. Ann. Internat.
Commun. Assoc. 2019, 43, 97–116. [CrossRef]

55. Cadeddu, C.; Castagna, C.; Sapienza, M.; Lanza, T.E.; Messina, R.; Chiavarini, M.; Ricciardi, W.; de Waure, C. Understanding the
determinants of vaccine hesitancy and vaccine confidence among adolescents: A systematic review. Hum. Vaccines Immunother.
2021, 17, 4470–4486. [CrossRef]

56. Pennycook, G.; McPhetres, J.; Bago, B.; Rand, D.G. Beliefs about COVID-19 in Canada, the United Kingdom, and the United
States: A novel test of political polarization and motivated reasoning. Personal. Soc. Psych. Bull. 2022, 48, 750–765. [CrossRef]

57. Allen, M.S.; Iliescu, D.; Greiff, S. Single item measures in psychological science. Eur. J. Psychol. Assess. 2022, 38, 1–5. [CrossRef]
58. Bergkvist, L.; Rossiter, J.R. The predictive validity of multiple-item versus single-item measures of the same constructs. J. Mark.

Res. 2007, 44, 175–184. [CrossRef]
59. Vraga, E.K.; Bode, L.; Tully, M. Creating news literacy messages to enhance expert corrections of misinformation on Twitter.

Commun. Res. 2022, 49, 245–267. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1371/journal.pone.0276082
http://doi.org/10.1080/10410236.2020.1838096
http://doi.org/10.1007/s11109-013-9238-0
http://doi.org/10.1111/j.1460-2466.2011.01562.x
http://doi.org/10.1080/1461670X.2018.1500492
http://doi.org/10.1177/0093650203253371
http://doi.org/10.1080/21670811.2017.1279979
http://doi.org/10.1080/23808985.2019.1602782
http://doi.org/10.1080/21645515.2021.1961466
http://doi.org/10.1177/01461672211023652
http://doi.org/10.1027/1015-5759/a000699
http://doi.org/10.1509/jmkr.44.2.175
http://doi.org/10.1177/0093650219898094

	Introduction 
	Materials and Methods 
	Data 
	Measures 
	Covariates 
	Analysis 

	Results 
	Discussion 
	Conclusions 
	References



