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ABSTRACT

This study analyzed 1432 questions asked in 19 surveys (N=43,014) on COVID-19 vaccines between
January 2020 and August 2022 using dimensions including (1) information sources about COVID-19 vaccine,
(2) information about the access, effectiveness, and side effects of COVID-19 vaccine, (3) COVID-19 vaccine
hesitancy (i.e. false perception, skepticism, and vaccine refusal), (4) motivations to get the COVID-19 vaccine
(i.e. to perform routine activities, convenience, incentives, influences, and travel requirement), (5) false
perceptions caused vaccine refusal, and (6) intentions to get vaccinated. Our results show that vaccine
refusal was rampant throughout the pandemic and mostly attributed to the rush in the vaccine develop-
ment process and perceived safety risks. Additionally, our analysis indicates that people’s motivation to get
vaccinated came from varied sources such as doctors, family members, and politicians. Lastly, mandating
vaccines during the pandemic did not significantly increase uptake among individuals who were initially
skeptical, and concerns about the rapid development of the vaccine were a major cause of vaccine
hesitancy. Findings were discussed and interpreted using the information deficit model, the two-step
flow theory, and the reactance theory. This research provides valuable insights and practical implications,
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along with significant theoretical contributions and policy recommendations.

Introduction

COVID-19 has dramatically influenced the world socially,
politically, economically, psychologically, and emotionally.
The COVID-19 pandemic has taken millions of lives across
the world, caused widespread suffering, and had serious debil-
itating long-term physical and mental health effects on many
of the people who survived the virus. Since the beginning of
this health crisis, much global discussion has revolved around
how to stop the spread of the virus and end the pandemic to
save human lives. Issues related to COVID-19 vaccines have
been at the center of the discussion. Besides concerns about the
rapid development of the vaccines,” which raised questions
about the effectiveness and safety of vaccines, politicization
and misinformation concerning COVID-19 vaccines has had
led to vaccine hesitance, slowing vaccine uptake among the
public.>”” In the U.S., for example, more than three years after
the first COVID-19 case was detected in the country, less than
70% of eligible Americans completed a primary series of
vaccination.® More troubling, recent vaccine tracking data
show that only about 15% of eligible Americans received
their recommended updated COVID-19 booster shots, even
though the booster shots were shown to extend protection
against even the most recent virus variants, and were widely
available free of charge.® Vaccine hesitancy posed as one of the
most challenging barriers to curbing the pandemic.’

Multiple efforts have been made to understand public opi-
nion about COVID-19 which plays a key role to vaccine
acceptance and public health policies regarding the global
pandemic. In the US, polls and surveys have been distributed
to garner information from Americans on their attitudes,
expectations, and acceptance of COVID-19 vaccines. Some of
the most frequently asked poll questions include those about
vaccine hesitancy, reasons for hesitancy, information sources
about COVID-19 vaccines, and perceptions of COVID-19
vaccines for children. COVID-19 is, indeed, one of the biggest
and longest global public health crises.'® Previous studies have
explored various dimensions of vaccine hesitancy and accep-
tance. These include the effectiveness of financial incentives
for COVID-19 vaccination,'"'* the ethics of offering benefits
to vaccine recipients,13 resistance to the COVID-19 vaccine in
the U.S.,” willingness to be vaccinated,"* overall vaccine accep-
tance in the U.S.," and the influence of vaccine knowledge, risk
perception, and doctor-patient communication on vaccination
intentions.'> However, these studies focus on specific topics
within the broader debate on public attitudes toward COVID-
19 vaccines. This leaves a significant gap in research that could
provide a comprehensive overview of public opinion on vac-
cines in the U.S., using COVID-19 as a case study. We argue
that public opinion regarding the pandemic might also have
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changed over time. Therefore, providing a comprehensive
overview of public polls or surveys on COVID-19 vaccines is
important to understanding public attitude and behavior
about COVID-19 vaccines. The findings of this study may be
useful for government agencies, state and local health depart-
ments, policy institutes, and vaccine development companies
by providing insights on how to promote the effectiveness and
importance of vaccines during health crises. Additionally,
these findings can help mainstream and social media messa-
ging in improving public knowledge, promoting health lit-
eracy, and reducing misinformation about vaccines.

In this paper, we acquired data from the Roper Center for
Public Opinion Research and extracted all surveys (i.e., 19 in
total) conducted by various media, academic, and nonprofit
organizations. We organized the themes based on questions
throughout the course of almost three years. The themes
include: (1) information sources about the COVID-19 vaccine,
(2) information about the access, effectiveness, and side effects
of the COVID-19 vaccine, (3) COVID-19 vaccine hesitancy
(i.e., false perception, skepticism, and vaccine refusal), (4)
motivations to get the COVID-19 vaccine (i.e., to perform
routine activities, convenience, incentives, influences, and tra-
vel requirement), (5) false perceptions that caused vaccine
refusal, (6) and intentions to get vaccinated.

Theoretically, findings from this study highlight the impor-
tance of several factors in effective health communication
concerning COVID vaccination. They indicate that a more
proactive approach is needed to address the vaccine hesitancy
issue in the US, rather than over-reliance on the information
deficit explanatory model. Findings from this research offer
theoretical, practical, and policy implications for strategic pub-
lic health policies and vaccine communication campaigns to
encourage COVID vaccination.

Literature review
COVID-19 vaccine hesitancy

COVID-19 vaccine hesitancy, defined as reluctance or refusal
to accept vaccination despite availability, has been a significant
obstacle to achieving global immunity against COVID-109.
Extant research suggests that hesitancy is influenced by
a complex interplay of cognitive, social, political, and historical
factors, with common concerns including vaccine safety, effi-
cacy, and trust in healthcare systems.'®'” Pourrazavi et al.'®
explain that the “5C” model - confidence, complacency, con-
straints, calculation, and collective responsibility — captures
many of the socio-psychological drivers of hesitancy.'® Low
confidence in vaccine safety and efficacy is often cited as
a primary concern, exacerbated by fears of side effects, which
are particularly pronounced among individuals who feel the
vaccine development process was rushed.'® This hesitation is
more evident within communities that have experienced med-
ical exploitation or discrimination in the past, such as Black
and Hispanic populations in the U.S., who often cite medical
mistrust as a barrier.”” Geographically, hesitancy also varies,
with regions like the U.S. Northeast and South showing lower
acceptance rates compared to the Midwest, illustrating the

impact of localized cultural and demographic factors on vac-
cine receptivity.'”*!

Public opinion polls provide useful insights into these com-
plex patterns, revealing notable demographic and socioeco-
nomic disparities in vaccine hesitancy. For example, Yasmin
et al.'” reported acceptance rates ranging from 12% in certain
religious and minority communities to over 90% among med-
ical center employees and healthcare workers, highlighting
how occupational exposure and perceived risk influenced atti-
tudes. Additionally, hesitancy rates were higher among
younger adults, women, and individuals with lower education
or income levels, with Szilagyi et al.** finding that financial
insecurity and limited access to reliable health information
contributed to skepticism about the vaccine’s safety and neces-
sity. These polls also captured psychological factors, with indi-
viduals who believed in alternative forms of immunity or who
expressed distrust in mainstream healthcare being more likely
to refuse vaccination.'” Shifts in public opinion over time, such
as increasing acceptance after the initial rollout, underscored
the importance of responsive public health messaging that
addresses evolving concerns and builds trust through consis-
tent, transparent communication.'®**

Social influences and misinformation further fueled
COVID-19 vaccine hesitancy, as social media platforms often
served as channels for conspiracy theories and unverified
claims about vaccine safety.”> >® Pourrazavi et al. noted that
misinformation and social norms - such as the opinions of
family members and peer groups - played a major role in
shaping individual decisions about vaccination, with studies
showing that individuals whose close networks expressed
skepticism were more likely to be hesitant.'>*” Public opinion
polls have consistently highlighted this pattern, indicating that
exposure to vaccine-related misinformation and conspiracy
theories correlated strongly with hesitancy, particularly
among those who relied on non-medical sources of
information.”® Therefore, the insights from public opinion
data can guide the development of communication strategies
that promote vaccine acceptance by identifying and addressing
social and psychological barriers to vaccination.

Public opinion polls and vaccines

A public opinion poll or survey is a systematic effort to
collect information about the attitudes, beliefs, perceptions,
behaviors, or preferences of a specific population on topics
such as politics, energy, climate change, science, health, social
issues, or consumer preferences.”® Polls generally involve
asking a representative sample of people questions to gauge
their opinions, and the results can provide insights into
trends and public sentiments. These polls are often used by
politicians, policy institutes, policymakers, researchers, gov-
ernments, and businesses to inform decisions and strategies.
SteelFisher et al.*” analyzed 21 nationally representative pub-
lic opinion polls conducted between 2015 and 2023, focusing
on childhood vaccination during the COVID-19 pandemic.
Their study addressed three key public health issues: percep-
tions of vaccine safety and risk, trust in the public health
institutions that promote vaccines, and support for school



vaccination requirements. The findings indicated that
35-42% of the U.S. public considered COVID-19 vaccines
“very safe” for most children, while approximately 70%
believed routine childhood vaccines were “very safe.”
Additionally, about 54% expressed strong trust in public
health agencies to provide accurate information about the
safety of routine childhood vaccines. Regarding school vac-
cine requirements, public opinion was divided before the
2022-23 school year, with 47% to 52% opposing the mandate
for students to receive a COVID-19 vaccine to attend in
person. In a separate study, Blendon et al.>® examined public
opinion related to COVID-19. Their findings revealed that
the public prioritized four major issues during the pandemic:
passing a relief bill, expanding federal support for COVID-19
testing, vaccination, and personal protective equipment, pas-
sing an economic stimulus bill, and increasing eligibility for
food stamps.

Ho et al.*! analyzed poll data on several health threats,
including avian flu, severe acute respiratory syndrome
(SARS), West Nile virus, and anthrax. Their findings revealed
that Americans’ perceptions of these threats were the highest
during the early stages of major outbreaks, with public con-
cerns decreasing once the situations appeared to be under
control. Similarly, international studies have examined public
opinion about COVID-19 vaccines. For example, Gagneux-
Brunon et al.’” investigated attitudes toward mandatory
COVID-19 vaccination in France prior to its official
announcement, as well as the factors influencing opposition
to such a policy among both young and older populations.
They found that 43% of participants supported mandatory
vaccination, 41.9% opposed it, and 15.1% were undecided.
Among those opposed to mandatory vaccination for the gen-
eral public, 30.05% supported its implementation for health-
care workers. Some scholars have also examined public
opinion through social media platforms. For instance,
Featherstone et al.>> examined childhood vaccination themes
on Twitter (currently known as X) using semantic network
analysis. Their results suggested that the most prominent
theme was HPV vaccination as a disease preventative. The
MMR vaccine autism link was the second major theme, fol-
lowed by measles outbreak rates. These themes reflect public
opinions on popular vaccine topics and current issues on social
media.

Public opinion polls during COVID-19 reveal a growing
gap between public views on vaccines and attitudes toward
vaccine policies worldwide. Public sentiment regarding vac-
cine safety, necessity, trust, and support remains critically
important. However, it is important to note that polls collect
public opinion at a single point in time, and these views can
evolve due to various factors, as mentioned earlier. While
these polls provide valuable insights, they also help public
health organizations advocate for protective measures and
tailor health messaging to persuade the public on vaccine
issues. This suggests that public health officials must focus
on addressing concerns about vaccine safety, effectiveness,
and benefits. Finally, understanding the nuanced shifts in
public opinion on vaccination, along with adapting commu-
nication strategies in response, can help policymakers and
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public health leaders ensure that vaccination remains
a cornerstone of public health policy both today and in the
future.”

Method
Data acquisition

For this study, we used data from the Roper Center for Public
Opinion Research hosted by Cornell University. We used three
key search terms: “COVID-19 vaccine” OR “coronavirus vac-
cine” OR “corona vaccine” to acquire data. Data were collected
between January 2020 and August 2022. The total number of
survey questions examined was 1,432 from several different
survey organizations such as Gallup, Ipsos, SSRS, and the
Eagleton Center for Public Opinion Polling (ECPOP). In
terms of sample size, the minimum number of participants
in the surveys analyzed in this study was 419 and the max-
imum was 12,649. The median number of participants were
1,203. The surveys included a substantial total number of
participants, with a sample size of (N=43,014). The first
survey to examine public opinion on COVID-19 was con-
ducted in March 2020 and the latest was in August 2022.

Demographic characteristics of participants

In terms of survey populations, 70.2% of the surveys were
conducted with a national sample of adults, 11.54% with
a national sample of adults including oversampling of minority
populations such as Black and Hispanic individuals, 6.6% with
likely voters, 6.16% with parents of young children, and 5.5%
with residents from various states. Survey organizations
employed various methods to collect data. Specifically, 48.1%
of the surveys were web-based, 25.4% were conducted via
telephone, 16% used a combination of web and telephone
methods, and 11.5% utilized more than two methods, such as
computer-assisted surveys.

Data cleaning

After downloading the survey datasets, data cleaning was per-
formed. During this process, we removed eight questions
because they did not have any option for participants to
choose. First, we also excluded questions that were too general,
such as “What is the biggest challenge Americans are facing
right now?” In some cases, participants mentioned issues like
“immigration,” “inflation,” or “unemployment,” which
appeared in the results because some respondents wrote “vac-
cines.” Second, we removed open-ended survey questions,
some of which had more than 100 possible responses, which
could complicate analysis. Third, we removed questions that
showed total percentages exceeding 100 or falling below 100.
Fourth, we excluded questions that were asked at different
points in time using different scales, as the variation in options
and scales could make it difficult to draw meaningful conclu-
sions. These questions were ultimately excluded from the
analysis as they were not directly related to vaccines or
COVID-19. By following these steps, the final number of
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survey questions in this study was 1,432. The data cleaning was
performed by using Microsoft Excel.

Data analysis

Once the data were cleaned, we used Microsoft Excel to organize
the questions into major themes. Prior research suggests that
themes are general propositions that emerge from the data and
“provide recurrent and unifying ideas regarding the subject of
inquiry”** p. 1766). We combined both inductive and deductive
approaches to code the data. This approach is useful because it
allows researchers to generate new coded themes instead of
forcing data only into existing themes, and eventually providing
a list of new themes with new insights.** For the inductive
method, the researchers identified keywords in the question
statements and grouped them based on similarities in wording.
A detailed description of this process is provided below. For the
deductive approach, when researchers were uncertain about the
question statements, they consulted prior studies that had ana-
lyzed public opinion polls (see*>*""). This helped ensure more
accurate coding of the data.

The data were coded by the first and third author. Initially,
we generated 10 major themes. To identify the 10 major
themes, we followed a systematic process. First, we grouped
questions related to information sourcing, usually indicated by
keywords in the question statements. These questions were
combined regardless of their scale or when they were asked.
We repeated this process for each emerging theme, such as
vaccine safety, vaccine refusal, and motivations to get vacci-
nated. Once we had grouped the questions based on key terms,
we examined their scales. If the scale of questions within the
same theme matched, we consolidated them to form the major
themes. Additionally, we looked for questions that had been
asked over time to show variations in public opinion about the
COVID-19 vaccine. This process allowed us to refine our
themes and ensure a comprehensive analysis of public opinion
on vaccines. Finally, we used peer debriefing sessions during
the coding process to finalize our themes. We had multiple
meetings to address queries regarding the coding process and
naming themes.>® These sessions were conducted not only
within the research team but also with a qualitative data
analyst from the first author’s institution who is an expert in
qualitative research methods. The agreement in data coding
between the two research team members ranged between 85%
to 90% for all themes.

Results
Information sources about COVID-19 vaccine

In this dimension, there was only one survey in January 2021
that asked the public about the media source of their COVID-
19 vaccine information. Results showed that social media were
important sources about COVID-19 vaccines, with Facebook
dominating the scene. More than one third (38%) of
Americans said they got their information about COVID-19
vaccines from Facebook. YouTube was the second most pop-
ular social media platform used, with nearly one fifth (18%) of
Americans seeking for COVID-19 vaccine information from

this platform. Twitter and Instagram were third (14%) and
fourth (12%) in popularity was TikTok, which, despite being
new to the social media landscape, has emerged as
a considerably important source on COVID-19 vaccines for
some Americans (5%), leaving Reddit (3%), and WhatsApp
(2%) trailing behind as sources used to access COVID-19
vaccine information.

Of the mainstream media sources, CNN was the most
popular, with 30% of Americans saying they received infor-
mation on COVID-19 vaccines from this source, followed by
Fox News (23%), MSNBC (21%), and One America News
(11%). While some conservative mainstream media (e.g.,
Fox News) have consistently received higher viewership,*®
liberal outlets seem to be sought out more often with regards
to COVID-19 vaccine information (see Table 1). Zheng
et al.”” suggested that there is a positive relationship between
online COVID-19 vaccine information seeking and vaccina-
tion intention. Liberal media outlets might have been pop-
ular sources for COVID-19 vaccine information due to the
political polarization that has developed in the US concern-
ing the pandemic between conservative and liberal segments
of the public.’® Since liberals are more likely than conserva-
tives to see the pandemic as a serious threat, they are also
most likely to actively seek COVID-19 vaccination
information* and liberals tend to gravitate toward using
liberal media outlets.””*

In terms of the use of interpersonal sources of information
related to COVID-19 vaccines, according to the results from
SSRS’s survey conducted in January 2021, the majority of
people said that they would be very likely to turn to healthcare

Table 1. Information sources i.e., mainstream media, social media, and interper-
sonal sources and percentage of participants who reported to have received
information about COVID-19 (coronavirus) vaccine from these sources.

Information Sources Percent
Mainstream Media*
CNN 30
Fox News 23
MSNBC 21
One America News 1
Some other cable news channels 8
Newsmax
Telemundo or Univision 1
Social Media*
Facebook 38
YouTube 18
Twitter 14
Instagram 12
Some other social media sites or app 9
TikTok 5
Reddit 3
WhatsApp 2
Interpersonal Sources**
A doctor, nurse, or other health care provider 79
A pharmacist 44
A religious leader 17
Family or friends 48
Centers for Disease Control and Prevention 60
State or local public health department 58

N = 1563, January 2021, SSRS.

*Percentage of participants who responded yes in response to “In the past two
weeks, did you get information about the COVID-19 (coronavirus) vaccine
from ... or not?”

**Percentage of participant who responded very likely or somewhat in response
to “When deciding whether to get a COVID-19 vaccine, how likely are you to
turn to ... for information?”



professionals (e.g., doctors, nurses, or other healthcare workers
(46%); CDC (31%), state or local public health departments
(26%), or pharmacists (22%)) to get information. Family and
friends also played an important role in giving advice to some
people with about half of the respondents (48%) saying they
were somewhat likely or very likely to seek advice from family
or friends, while only 6% said they would go to a religious
leader for information. This highlights the importance of
information sources in issues related to COVID-19 vaccines
for some people (see Table 1).

Over the last two decades, people have increasingly turned
to social media to receive health information, especially during
the COVID-19 pandemic.*' Moreover, studies have found that
social media (i.e., Facebook, YouTube), mainstream media
(i.e., CNN, Fox News), and interpersonal sources (i.e., doctors,
family and friends), and health organizations (i.e., CDC, local
health departments) have been primary sources of health
information.*>** Studies suggest that individuals who rely on
non-traditional news sources or alternative guidance, rather
than traditional news outlets or official government recom-
mendations, tend to have lower perceptions of COVID-19
severity and are less likely to get vaccinated.** Another study
found that higher levels of vaccine hesitancy were a strong
predictor of individuals choosing alternative sources of
information.*> Other studies show that participants who
trusted social media for its diverse range of views and per-
ceived authenticity often expressed distrust toward traditional
media, citing concerns about biases and agendas.*® Finally, it is
possible that individuals who distrust traditional news sources
may turn to social media platforms for information about
vaccines.

Information about the access, effectiveness, and side
effects of COVID-19 vaccine

Between January and August 2021, several surveys asked
Americans about access to COVID-19 vaccines. Access to
COVID-19 vaccines was asked multiple times during the first
half of 2021, when vaccination campaigns were rolled out.
Clearly, Americans’ information efficacy regarding access to
COVID-19 vaccines saw mixed results. In January 2021 more
than half of the respondents (55%) said they had enough
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information about who was prioritized to get COVID-19 vac-
cines. In May 2021, 78% said they had enough information
about who would be able to get a COVID-19 vaccine.
However, in terms of accessing the vaccine, only 38% said
that they had enough information in August 2021. Overall, in
January and February 2021, most people said that they did not
have enough information about where to get COVID-19 vac-
cines (Table 2). In March, April, and May 2021, most partici-
pants responded that they had enough information about
where they could get COVID-19 vaccines.

During the pandemic, many people had problems accessing
accurate and timely information about the COVID-19 vac-
cines. In addition, countries prioritized different populations
as COVID-19 vaccine rollouts started after the emergency
authorization. In this regard, the WHO noted that COVID-
19 vaccine inequity and accessibility was not only a moral but
also a human rights issue. Thus, the rights-based approach was
essential to making the COVID-19 vaccines easily accessible to
all.¥” Table 2 indicates that in April and May 2021, most
respondents did not have enough information about when
they would be able to get COVID-19 vaccines.

The American public, however, did not have enough infor-
mation regarding effectiveness of the COVID-19 vaccines.'> **
A little more than half of the respondents were confident about
the “effectiveness of the vaccine” (52% - January 2021).
Interestingly, the American public perceived that they did
not have enough information about the effectiveness of the
COVID-19 vaccine (57%) in August 2021 and 58% said in
December 2021 that they did not have enough information
about the effectiveness of the COVID-19 vaccines for children
(see Table 2).

In January 2021, more than half of Americans believed they
did not have enough information on the “potential side effects”
(54%) of COVID-19 vaccines. Similarly, when asked about the
information about side effects in children, more than 60%
respondents said that they did not have enough information
in August and December 2021. Only 37% people in
December 2021 said they have enough information about the
side effects of COVID-19 vaccine in children (Table 2). All in
all, the levels of COVID-19 vaccine information efficacy were
low among Americans, painting a poor picture of the COVID-
19 vaccine communication landscape in the country (Table 2).

Table 2. The percentage of participants who responded to have enough information when asked “do you feel you have enough information about the availability and
effectiveness of the COVID-19 (coronavirus) vaccine?” based on nine different parameters.

Who gets
priority for
vaccine

You get
a covid
vaccine

Survey Date get a COVID-19 vaccine

Where you will be able to  Access to
vaccines

Effectiveness Effectiveness of Potential
of the vaccine vaccine in children side effects

Side effects Safety for
in children  children

Jan-21
(N =1563)
Feb-21
(N =1874)
Mar-21
(N =1862)
Apr-21
(N =1001)
May-21
(N =2097)
Aug-21
(N =1259)
Dec-21
(N=1196)

55 37

55
67
75

78

53

66

69

38

52 45

51

42 38

41 37 39
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During COVID-19, health organizations, medical profes-
sionals, scientists, and governments faced several challenges
about the science of COVID-19 vaccination, social distancing,
and face masking. These findings are consistent with other
empirical studies which suggest that people expressed con-
cerns about COVID-19 vaccine side effects. For instance,
Latkin et al.’s* study found that 64% people strongly agreed
that they could get side effects of the COVID-19 vaccines. This
perception perhaps could be explained by insufficient infor-
mation about the effects of the COVID-19 vaccines in early
2021, about a year into the pandemic.

To contextualize our results, it is important to note that
while governments initially focused on providing information
about where to get the vaccine, this emphasis shifted over time
to address issues of efficacy and side effects. However, these
findings highlight the need for further empirical research to
understand why people feel they did not receive sufficient
information about vaccine efficacy, its effectiveness for chil-
dren, its side effects for children, and its overall safety.
Furthermore, the rapidly changing situation with multiple
information policy updates during the COVID-19 pandemic
made it difficult for both federal and local governments to keep
pace with the changes. In the U.S. health system, information
typically flows from federal to local levels, but in many cases,
local and state health departments were unable to provide the
public with timely or comprehensive information about the
COVID-19 vaccine because they had not received sufficient
guidance from federal health agencies.”® At times, information
from federal agencies was also retracted. For example, the
CDC initially overstated the efficacy of vaccines in preventing
COVID-19 infections and focused on vaccination to the near
exclusion of other mitigation measures. In 2021, CDC Director
Walensky announced that vaccinated individuals could not
transmit COVID-19, a statement she later retracted after wide-
spread criticism).”"

COVID-19 vaccine hesitancy

Within this dimension, we divided COVID-19 vaccine hesi-
tancy into three sub-themes: (1) false perception, (2) skepti-
cism, and (3) COVID-19 vaccine refusal. Many of the survey
questions were included to understand the reasons why
Americans refuse to get COVID-19 vaccines. In this theme,
two main pollsters, Ipsos and ECPIP, deployed multiple sur-
veys to collect public opinions on COVID-19 vaccine

hesitancy. Table 3 shows that in March 2021, 42% Americans
believed they did not need the vaccine, while 61% reported that
cost was not a factor in their decision not to get vaccinated.

Between November 2020 and March 2021, Ipsos and ECPIP
surveys revealed that 82% of Americans expressed a desire to
learn more about the vaccines and their effectiveness. False
perceptions about the vaccines were a major factor contribut-
ing to vaccine hesitancy, with Ipsos surveys highlighting the
significant role played by false perceptions in why people were
reluctant to get vaccinated. For example, in March 2021, nearly
half (46%) of Americans said they had “seen too many mis-
takes from the medical care system in the past.” In the same
survey, a larger share of the American population (67%) attrib-
uted a major reason they did not get vaccinated was because
“the vaccines were developed and tested too quickly.” More
than half (61%) said they wanted “to know more about how
they (the vaccines) work.” Lastly, Table 3 shows that 72% of
Americans said “concerns about the side effects” of the
COVID-19 vaccines were a major reason for them to consider
whether to get vaccinated.

During the pandemic, Ipsos asked Americans in
March 2021 about the reasons why they would receive
a COVID-19 vaccine. Results demonstrated that 36% of
Americans attributed the reason for their COVID-19 vac-
cine refusal to the fact that they did not “get vaccines in
general” (Table 3). COVID-19 vaccine skepticism arose
even before the vaccines were developed. Two important
drivers for such skepticism among members of the public,
according to Boyd®? p. 1), were “witnessing fallibility of the
scientific process play out in real time, and a perceived
breakdown of the distinction between experts and non-
experts” (p. 1). Refusal, skepticism, and false perceptions
of vaccines in general are not new. However, in the context
of a global pandemic, getting the public to vaccinate is still
the most effective way to stop the spread of COVID-19.
Understanding vaccine skepticism and its drivers is, there-
fore, important to successfully convincing them to get
vaccinated, hence preventing the spread of the virus.
Survey results presented here indicate a dire need for better
communication about the vaccines to the American public.
Experts noted that the “volume and velocity of information
during the COVID-19 pandemic have made it difficult for
people to assess the accuracy of information”*® p. 335).

Prior studies have revealed many reasons behind vaccine
hesitancy. For instance, Anas et al.”> suggest that trust in

Table 3. Percentage of respondents who reported it to be a major reason while responding to “what is the major or minor reason that you would not get agree to

receive a coronavirus/COVID-19 vaccine?”.

Vaccine
Survey Date False Perception Skepticism Refusal
[t would Youdo Donot Youwanttoknow Have seen too many The vaccines were  Want to know  Concern Do not get
cost too not think  think  more about how mistakes from the medical ~ developed and more about how  about  vaccines in
much  you need |need it well it works care system in the past  tested too quickly  well they work side general
it effects
Nov-20* 15 25 - 82 - - 51 - -
(N =1001)
Mar-21** - - 42 - 46 67 61 72 36
(N=10121)
*ECPIP.

**IPSOS.



institutions, and cultural and religious beliefs influences peo-
ple’s vaccination decisions in a significant manner.
A systematic review of 15 studies conducted by Troiano and
Nardi,”* explored the reasons behind COVID-19 vaccine hes-
itancy. The reasons include but are not limited to being against
vaccines in general, concerns about safety/thinking that
a vaccine produced in a rush is too dangerous, considering
the vaccine useless because of the harmless nature of COVID-
19, general lack of trust, doubts about the efficiency of the
vaccine, belief to be already immunized, evidence about the
vaccine. Our study also identified similar reasons for refusing
the COVID-19 vaccine.

Motivations to get the COVID-19 vaccine

In this dimension, we divided the survey results into five sub-
themes including (1) daily routine, (2) convenience, (3) incen-
tives, (4) influences, and (5) travel requirement. In the first sub-
theme, the survey questions focused on the public support for
policies on where proof of vaccination should be shown in their
everyday life activities. The second sub-theme was about the
public’s willingness to get vaccinated based on how easy they
could get access to the vaccines. The third sub-theme asked
about incentive to get vaccinated. The fourth sub-theme was
concerned with sources of influence that may motivate
Americans to get vaccinated. They included endorsements from
celebrities, family members, or friends. Lastly, the public was
polled about whether they would get vaccinated if that was
a requirement to attend sporting events, to travel, or to go to
office.

In May and June 2021, poll results indicated that the
American public was torn about requiring a proof of vaccina-
tion to do many daily activities, with mandating showing
a proof of vaccination to “attend a sporting event” receiving
slightly higher support (32% chose strongly support in May and
26% in June) (Figure 1). Opposition to this requirement,
however, was stronger for shopping at “non-grocery stores”

Shop at non-grocery retail stores

Return to your normal place of employment

Go to salons, barbershops, or spas

Attend a sporting event

0 5
May-21 (N = 1078)
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(35% in May and 34% in June). This demonstrates that
although sporting events are important in the American cul-
ture, perhaps, the American public saw it as less essential
compared to other daily activities (e.g., going to a salon, barber
shop, returning to work, or shopping at non-grocery stores).

Between July and August 2021, participants were asked if
they would be willing to get vaccinated if the vaccines were
offered by mobile clinics, doctor or primary care offices, and
their offices or workplaces. Most said they would not at all be
likely to get vaccinated at any of these places (Table 4). This is
in line with results from Dorman et al.’s'* study, which found
that convenience was not a strong predictor for the public’s
willingness to get vaccinated.

Based on different types of incentives, several surveys con-
ducted by Ipsos examined people’s willingness to get
a COVID-19 vaccination. Table 4 indicates that 63% people
were not at all likely to get vaccinated against COVID-19 if
their employer offered paid time off in July 2021. More than
half (54%) of the participants said in August 2021 that they
were not at all likely to get vaccinated if their employer gave
them a bonus or a raise. The pandemic continued to hinder the
ability of businesses to operate at full capacity. The COVID-19
vaccine could offer a path for employees to return to work
safely while protecting themselves and their fellow workers.
However, employers were reluctant to mandate vaccination for
their employees and considered different ways to increase
employee vaccination rates.”> Investigating different vaccina-
tion motivational strategies, Berry et al.’® suggest that organi-
zations can offer t-shirts, merchandise, or other gifts to
encourage their employees to get a vaccine.

Identifying drivers for the public’s vaccination through
different sources of influences is important to increase vaccine
uptakes. For instance, a survey conducted by Ipsos in July 2021
shows that 70% of people said that they were not at all likely to
get vaccinated even if a celebrity or a public figure endorsed
the vaccine. Only 8% people were very likely to get vaccinated if
their family members got it and talked about it with them

10 15
1 Jun-21 (N =1027)

20 25 30 35

Figure 1. Percentage of the respondents who expressed strong support when asked “do you support or oppose having to show proof of a COVID-19 (coronavirus)
vaccine to do each of the following?” May 2021 (N = 1078, IPSOS) June 2021 (N = 2288, NORC).
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Table 4. Percentage of the participants who responded very likely or somewhat likely while responding to “if each of the following were to happen, how likely, if at all,

would you be to get the COVID-19 (coronavirus) vaccine?”.

Scenarios Jul-21 (N = 1048) Aug-21 (N = 999) Sep-21 (N = 1065)
Convenience to get vaccinated
You could get the vaccine at a mobile clinic that was at a convenient location for you. 21 - -
You could get the vaccine at your doctor or primary care provider’s office. 26 - -
You could get the vaccine at your office or workplace 21 18 -
Incentives to get vaccinated
You were given paid time off by your employer to get the vaccine. 24 - .
You were given paid time off by your employer to get the vaccine. - 15 )
Your employer gave you a raise or a bonus for getting vaccinated. - 25 )
Influences to get vaccinated
A celebrity or public figure you like endorses getting the vaccine. 14 - -
A friend or family member got the vaccine and talked to you about it. 23 - -
A friend or family member got the vaccine and talked to you about it. - 21
COVID-19 vaccination requirement for travel
If it was a requirement to travel on an airplane or by train. - 23 -

If it was a requirement to travel on an airplane or by train.

- - 22

(Table 4).” study examined the effectiveness of prestige-based
incentives and found that the most effective incentive was
“vaccination of an expert scientist, followed by vaccination of
friends and family members and knowing someone dying
from the disease” (p. 1).

Poll results from August and September 2021 showed that
only 10% Americans agreed that they would be very likely to
get vaccinated to travel by plane or train if it was required.
However, most were not at all likely to get vaccinated against
COVID-19. Previous studies have identified various motiva-
tions for getting the COVID-19 vaccine. For example, Moore
et al.>® highlighted several extrinsic (e.g., protecting one’s
community, family, and friends), intrinsic (e.g., the desire to
protect oneself from COVID-19), and structural (e.g., vaccine
mandates) factors that influence people’s decision to get vac-
cinated. Our study found two similar motivations, but one key
contrast: vaccine mandates do not appear to be effective in
motivating Americans. A comparative study across four coun-
tries also found that 80% of participants who received the
COVID-19 vaccine cited public health recommendations and
trust in vaccine safety as the primary reasons for their
decision.”

False perceptions caused vaccine refusal

Despite being recognized as one of the most successful public
health achievements, vaccination is still perceived as unneces-
sary by many individuals.®® Prior research suggests that vaccine-
hesitant individuals may refuse vaccines but agree with others;
they may delay getting vaccinated or accept vaccines according
to a physician-recommended schedule but may also be unsure
in doing so. Therefore, vaccine hesitancy should be discussed
and understood in a broader socio-political cultural context.®!
However, some may still refuse vaccines without any reason.
In this study, results from different surveys on COVID-19
vaccines indicated that most people who did not plan to get
vaccinated cited inaccurate information about the vaccines. For
instance, AP-NORC Center for Public Affairs asked people why
they did not need a COVID-19 vaccine in February 2021.
Table 5 reveals that 19% believe that they did not need it because
they were not a member of a high-risk group followed by 16%

that they were using masks and taking precautions instead of
getting vaccinated. They also believed that they did not need it
because they did not belong to the group which were recom-
mended to get it, or that COVID-19 was not a “serious ill-
ness” 14%.

A survey was conducted by Ipsos with 1002 registered
voters in December 2020 on why people were not planning
to get a COVID-19 vaccine. About 21% of the respondents
said that they were not planning because they did not
“trust the vaccine will work.” In addition, 13% said that
they were generally against vaccines; followed by distrust of
the government 10%. About 23% of the respondents did
not plan to get vaccinated because the vaccine development
was rushed, or they wanted more data before getting it
(Figure 2).

The COVID-19 vaccine hesitancy did not improve over
time. Results from a survey conducted by Beacon
Research in April 2021 revealed that 28% of Americans
believed the vaccine development was rushed, or they
needed to see more data. Another 16% said that they
did not trust that vaccines would work, and 10% said
that they were not concerned about COVID-19. Only 5%
said that they were generally against the vaccine, already
had COVID-19, and showed general opposition to the
COVID-19 vaccines (Figure 2). Half a year later, accord-
ing to an Ipsos survey in November 2021, 20% of
Americans were still waiting to see what happens; 18%
did not trust the government; Another 17% did not trust
the scientists or the companies who developed the vac-
cines; and 16% were worried about side effects or allergic
reactions from the vaccines (Table 5). Another survey
showed that 26% of Americans did not plan to get vacci-
nated because the vaccines had “not been tested enough;”
their parents did not want them to (16%); The vaccines
were “not safe” (15%); or COVID-19 did “not seriously
hurt kids” (Table 5).

Misinformation and fake news have played a significant
role in vaccine rejection. Health literacy may also be
a crucial factor in determining whether individuals choose
to get vaccinated. Montagni et al.** found that individuals
who received the COVID-19 vaccine demonstrated a high



HUMAN VACCINES & IMMUNOTHERAPEUTICS . 9

Table 5. The percentage of respondents who said yes while answering “why do you believe that you don’t need

a COVID-19 (coronavirus) vaccine?”.

Reasons Percent
AP-NORC Center for Public Affairs*
| already had COVID-19. 5
| am not a member of a high-risk group. 19
| am not a member of the groups currently recommended to get the COVID-19 vaccine. 14
| do not spend time with any high-risk people. 15
| don’t believe COVID-19 is a serious illness. 14
| don't think vaccines are beneficial. 10
| plan to use masks or other precautions instead. 16
Other 5
SRSS**
| don't trust the government. 18
| don't trust the scientists and companies that make the vaccine. 17
| had coronavirus/COVID-19, so | think I'm immune now. 5
| never get vaccines, generally. 9
I'm just not concerned about coronavirus/COVID-19. 9
I'm worried about allergies and side effects. 16
It's still too untested/I'm waiting to see what happens. 20
Other 5
IPSOS***
COVID-19 doesn't seriously hurt kids. 1
COVID-19 isn’t that dangerous. 8
My parents don’t want me to. 16
None of my friends are getting the vaccine. 5
None of these 8
Skipped 4
Something else 8
The vaccine hasn't been tested enough. 26
The vaccine isn't safe. 15

*N = 1055; **N = 1669; ***N = 572.

Other

Already had COVID-19

General opposition

Not concerned about COVID-19

Low risk for getting sick
Immuno-compromised/Bad reaction to vaccines
Side effects

Distrustful of the government

Against vaccines generally

Don’t trust the vaccine will work

Vaccine development was rushed/Want more data before getting it

o

uDec-20 (N = 1002)

|””|I'I|I|'I1'I

wv
=
o
=
wv
N
o
N
wv

30

= Apr-21 (N = 1007)

Figure 2. Percentage of the respondents distributed across a spectrum of reasons why they do not plan on getting a COVID (coronavirus) vaccine.

ability to detect fake news and had good health literacy.
Similarly, Neely and Witkowski®® discovered that belief in
misinformation was associated with a statistically signifi-
cant decrease in the likelihood of receiving COVID-19
vaccine boosters. Additionally, based on an analysis of
over 40 countries, Singh et al.** found a strong correlation
between the perceived believability of COVID-19 misin-
formation and vaccine hesitancy.

Intentions to get vaccinated

Multiple surveys were deployed to measure the public’s inten-
tion to get vaccinated based on vaccine availability and a few
other scenarios. For instance, SSRS conducted a survey in
February 2021 about people’s intention to get vaccinated
based on availability. Table 6 shows that 75% people would
be very likely to get vaccinated if the vaccines were available in
their doctor’s office, followed by 61% at a local pharmacy, 55%
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Table 6. The percentage of respondents who responded very likely or somewhat
likely when asked which scenario of vaccine availability or endorsement could likely

lead to their decision to get a vaccination.

Reasons Percent

Intention to get a vaccination if available at*
A community health clinic 78
A grocery store 53
A hospital 81
A large vaccination site run by the government 67
A local church or religious center 64
A local pharmacy 86
A local school 68
Your own doctor’s office 89
Your workplace 63

Intention to get vaccinated based on scenario**
If President (Donald) Trump said it was safe 19
If the cost were completely covered by insurance 56
If the FDA (Food and Drug Administration) said it was safe 54
If you could get it easily, from a walk-in or drive-thru clinic 50
If you had to make an appointment and get it at a hospital 37
If it cost you $100 26
If you were paid $100 to receive the vaccine 26

*N = 1874, February 2021, SSRS.
**N = 1075, September 2020, IPSOS.

at hospital, 49% at their community clinic, and 48% at their
workplace. It also indicates that 27% of people responded that
they were not at all likely to get vaccinated even if it was
available at a grocery store, followed by 20% at their workplace,
18% at a local school or a vaccination site run by the govern-
ment, and 11% at a local community clinic. These findings
suggest that traditional vaccination places like doctor offices,
pharmacies, and hospitals were not among the most popular
choices where American would prefer to go to for vaccination.
Newly set-up vaccination sites were, however, most picked by
Americans, demonstrating that offering COVID-vaccines at
a convenient place was, indeed, an effective way to make the
vaccines more accessible to people.

Another way to measure intention to get vaccinated is based
on different scenarios. For instance, IPSIS conducted a survey
in September 2020 when the vaccine was only authorized for
emergency use only. It is called first-generation vaccine. The
survey shows that 59% of people said that they would not be at
all likely to get vaccinated if President Trump said it was safe,
followed by 49% if they were paid $100 to receive it, and 48% if
it cost them $100 to get it. Since it was a first-generation
vaccine, people were not sure if the cost of it was going to be
covered by the government or their insurance company. When
asked by Ipsos in September 2020, 25% said that they would be
very likely to get it if the cost was covered by their insurance,
followed by 20% if they could get it from a drive-thru clinic,
and 17% said they would get it only if the FDA said it was safe
(Table 6). Money incentives were a strong driver for vaccina-
tion among Americans. Results in Table 6 reveals that only
11% of respondents said they would get vaccinated if they got
paid $100. Findings from previous research show that mone-
tary incentives did not work in other countries. For example,
a randomized controlled trial conducted in Sweden suggested
that paying $24 only increased the vaccination rate by 4.2%.""
In the US, however, several experimental studies®>™®’ con-
firmed the influence of financial incentives on willingness to
get vaccinated by members of the American public.

The intention to get vaccinated for COVID-19 is a key
predictor of actual vaccination uptake. Some surveys have
reported lower intentions to receive the COVID-19 vaccine
among women.®® Others like Yasmin et al.'” suggested a strong
correlation between being a member of a racial minority, such
as African American, and a lower intention to get vaccinated.
They also identified sex, race, age, education level, and income
status as significant factors influencing vaccination intentions.
Overall, vaccination intentions were lowest among Black/
African American individuals, as well as pregnant or breast-
feeding women. Similarly, Yenew et al.** found that higher
levels of perceived susceptibility to and severity of COVID-19,
as well as perceived vaccine benefits and cues to action, posi-
tively predicted the intention to receive the vaccine. In con-
trast, higher perceived barriers to vaccination were negatively
associated with vaccination intention. Our study found both
similar and contrasting results.

Discussion

This systematic review of public opinion about COVID-19
vaccines reported results from multiple polls in the US. It
provides a comprehensive understanding of Americans’ opi-
nion about COVID-vaccines during nearly three years when
the pandemic was raging across the US and in other parts of
the world. This review yielded several important practical,
policy, and theoretical implications. First, COVID vaccine
refusal was common. A frequently attributed reason was
based upon the perception that the vaccine development was
rushed and that members of the public needed more informa-
tion. However, as the pandemic went by months later, when
information about the vaccine development became available,
the public’'s COVID-19 vaccine skepticism saw very little
change. This shows that transparency and effective commu-
nication with the public about science is becoming fundamen-
tally important and needs to be provided properly from the
beginning of a health crisis.**”° It could also be explained by



the likelihood that vaccine skeptics were hard to sway by
simply providing them with more information. This raises
a noteworthy theoretical point about the appropriateness of
using the information deficit model,”" especially with regards
to vaccine hesitancy. That is, providing accurate information
alone is not enough in vaccination campaigns. Other factors
need to be considered to successfully persuade members of the
public to get vaccinated.

These findings have broad international relevance in under-
standing vaccine hesitancy and public attitudes toward vaccina-
tion. Previous research suggests that vaccine acceptance levels
tend to remain stable across Western countries, with few excep-
tions. In a survey of vaccine acceptance conducted across 23
countries, Lazarus et al.”> observed a similar pattern of COVID-
19 vaccine hesitancy in several developed nations. For instance,
in 2022, the United States had a vaccine hesitancy rate of 19.8%,
similar to other developed countries - such as the United
Kingdom (19.6%), France (18.3%), Germany (21.9%), and
Sweden (20.8%) that reported comparable levels of hesitancy.
These findings highlight that the issue of vaccine hesitancy is
widespread and increasingly urgent on a global scale, under-
scoring the need for developing comprehensive communication
strategies to address this growing public health concern across
many countries. Other studies provide valuable insights con-
cerning vaccine confidence. Larson et al.”> found that the
European region has the lowest levels of confidence in vaccine
safety, with France being the least confident country globally.
While vaccine confidence is low in parts of Europe, countries
like Bangladesh, Ecuador, and Iran reported the highest levels of
agreement that vaccines are important. Our study observed
similar trends, with the general public in the United States
expressing significant concerns about vaccine safety.

Practical implications

Practically, our findings are helpful for public health scholars
and practitioners, health communication scholars, health
organizations such as the CDC, state and local health depart-
ments, and research organizations that examine public opinion
concerning vaccine-related issues among various populations.
For instance, results from our poll crosstabulations corrobo-
rated this conclusion and suggested that trust is key to con-
vincing the public to take preventive measures for battling
health crises. This includes trust in various types of social,
political, and scientific institutions and authorities. Gaining
public trust is not easy and may not be dependent only on
providing sufficient information. Perhaps, health communica-
tion campaign messages need to devise plans to consider the
factors that influence earning trust from different audiences
when approaching members of the public. For example, using
persuasive techniques like the two-step flow theory which
emphasizes the role of key opinion leaders or social media
influencers could be helpful in gaining trust from members
of different population groups and swaying their attitudes and
opinions on vaccine, a deeply polarized issue.

Influence on members of the public concerning the issue of
vaccination may come from various sources. Some people may
be more influenced by doctors; others might listen to family or
friends. Identifying influential sources to use when providing
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vaccination information is, therefore, important to the success
of vaccination campaigns. Perhaps, campaigns can emulate the
information dissemination successes of the current fragmen-
ted media environment, where mass communication is seg-
mented to target smaller groups of populations, reducing the
gap between mass and individualized communication.
Interestingly, Table 1 highlights the importance of different
social, mainstream, and interpersonal sources of health infor-
mation about vaccines. The results may be helpful to health
organizations in disseminating their messages through popular
channels. In addition, health information seeking is important
to decision-making on health treatments.”* It is evident that
there is no one-message-that-fits-all, even if the message is
about a global pandemic that has affected everyone. This find-
ing highlights the importance of interpersonal communication
in conveying health messages. Interestingly, it is in line with
the second finding of this study which emphasizes trust as an
important aspect in persuading the public to get vaccinated.
Effective interpersonal communication can be used help
restore trust in science and institutions among the public.

The decision to receive a vaccination can be influenced by
individuals’ reliance on different health information sources.
These sources can shape public attitudes and beliefs about
vaccination,”” which in turn impact vaccine uptake. Hwang’®
explored how health information sources are linked to perceived
vaccine efficacy and safety, which then affect influenza vaccine
uptake. The study suggested that individuals who valued medical
professionals, medical journals, and newspaper articles were more
likely to perceive vaccines as effective and, consequently, more
likely to receive the influenza vaccine. In contrast, individuals who
relied more on social media were less likely to perceive vaccine
efficacy and, as a result, were less likely to get vaccinated.
Similarly, Park et al.** examined how the source of COVID-19
information influenced perceptions of COVID-19 severity and
the likelihood of getting vaccinated among Medicare benefici-
aries. They found that individuals who relied on non-traditional
sources, compared to those who trusted traditional news outlets
or guidance from government officials, had lower perceptions of
COVID-19 severity and were less likely to get the vaccine. Those
relying on social media had the lowest levels of agreement on key
measures, including the belief that COVID-19 is more contagious
than the flu, more deadly than the flu, that everyone should take
precautions, and that they would get the COVID-19 vaccine. Our
study found that social media was also the primary source of
information related to COVID-19 for many participants (see
Table 1). These findings suggest that governments should lever-
age social media platforms to disseminate messages during health
crises. Additionally, they highlight the growing reliance on social
media as a primary source of information, with many people
moving away from traditional media channels. While trust in
media plays a significant role in this shift, traditional media
sources still hold greater influence when it comes to decisions
about vaccination.

Policy implications

The findings of this study are also useful to policy makers who
work to reduce COVID-19-related morbidity and mortality by
suggesting solutions they might adopt related to promoting the
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safety of social gatherings, sports events, travel, and work.
Results from multiple surveys indicated that mandating vacci-
nation, even during a global pandemic, is never a good solu-
tion. As findings from this study demonstrate, policies to
require members of the public to show proof of vaccination
to access various settings, including sporting events, barber
shops, grocery stores, traveling, or work would have been met
with strong resistance. This is understandable since members
of the American public are known to react negatively to poli-
cies that may infringe on their individual rights. Reactance
theory can provide valuable insights for informing the devel-
opment and implementation of COVID-19 related policies.
Reactance theory suggests individuals have a natural inclina-
tion to resist attempts to limit their freedom or control their
behavior. In addition, this theory posits that when people
perceive a threat to their freedom, they experience reactance,
which can manifest as increased motivation to restore or assert
their autonomy. In the context of COVID-19 related policies,
reactance theory can help scholars and practitioners under-
stand how individuals may react when faced with regulations
or restrictions.”” Further, this also presents a dilemma con-
cerning how to deal with a contagious health crisis that
requires curbing human mobility. In addition, a lengthy and
complex pandemic like COVID-19 inevitably exposes social
and economic inequality, where those with lower income may
not be able to afford to follow lockdown guidelines or to stay at
home. Policies that limit mobility freedom are not likely to
work if existing inequalities are not addressed in any solution
plan.”®

Furthermore, this study also found that besides accurate
information, transparency about vaccine development, trust,
and interpersonal communication, the convenience of vacci-
nation sites and financial incentives can help boost vaccination
rates among members of the American public. This finding is
in line with results from experimental research conducted in
the US which found a statistically significant surge in partici-
pants’ intention to get vaccinated if financial incentives were
offered.*>"*’ The cross-sectional results from analyzing public
opinion polls present a viable solution to curbing the pan-
demic if vaccinate rates are low. It is important to note that
this solution may not work in other countries as members of
the public in other cultures may not be swayed by financial
incentives as indicated in previous research.'' During the
COVID-19 pandemic, the US erected many drive-through
clinics and vaccination sites across the country. Results from
our analysis indicated that this is a very effective strategy to
help boost vaccination among the American public.

Theoretical implications

Our findings contribute to the existing literature on vaccine
hesitancy, vaccine confidence, vaccine safety, health informa-
tion sources, motivations to get vaccinated, message design, and
COVID-19 related policies. In addition, there is an agreement
(range, 88-100%) among the global experts that communica-
tion issues remain an important area of risk and opportunity
for ending COVID-19 as a public health threat globally.
“Policymakers and public health agencies should have taken
special care when communicating the causation of and

continuing accountability for the pandemic”*® p. 334). Indeed,
COVID-19 vaccines are effective and safe against all variants,
however, often research findings do not reach ordinary people
in society to provide enough about the efficacy of vaccines.
Such a disconnection between science and the public eventually
leads to information deficits among members of the public.”>”
Theoretically, this study adds caution to the overreliance on
using the information deficit model in communicating science.
While providing sufficient accurate information is necessary,
over relying on that ignores the information consumption
process, which drives (in)actions among members of the public,
especially when communicating complex scientific issues like
the COVID-19 vaccines. Thus, more comprehensive theoretical
frameworks are needed to understand the COVID-19 vaccine
hesitancy issue, especially in the context of increasing politici-
zation of scientific issues and rampant misinformation being
circulated online. As the polls included in this study indicate
trust in and concerns around vaccine developments and effec-
tiveness play major roles in the public’s acceptance of COVID-
19 vaccines, in addition to the information deficit model, trust
in science, persuasion theories, and opinion leading are a few
important theoretical concepts and frameworks in explaining
the broad vaccine hesitancy issue. Our results challenge the
argument that simply providing accurate information is suffi-
cient to convince the public about a scientific issue. Our find-
ings can also help in designing communication programs and
messages to tackle vaccine hesitancy.

Limitations and future research

This study has several limitations. First, the data exclusively
originate from the Roper Center for Public Opinion Research,
without inclusion of other datasets encompassing various polls
conducted throughout the COVID-19 pandemic. Future stu-
dies should incorporate global surveys such as those from the
Pew Research Center, the World Values Survey, and
Eurobarometer to track how public opinion about vaccines
changes over time. Additionally, including individual-level
data could enhance the replicability and reproducibility of the
findings. While we have discussed the generalizability of our
results, it is important to exercise caution when applying these
findings to low-income countries, as contextual differences
may affect vaccine perceptions and behaviors. Second, this
study is descriptive and exploratory in nature, precluding the
establishment of causal relationships based on its findings.
Future studies should also test these findings using nationally
representative samples to validate the results of these public
opinion polls. Finally, the research did not account for sample
characteristics such as age, gender, education, and personal
health, which could provide valuable context for interpreting
the results. Future studies should consider demographic char-
acteristics to better interpret these findings and inform targeted
health communication strategies. Since surveys are often cross-
sectional, caution is needed when making broad claims about
public opinion on any public health issue, as these opinions
may change over time. Despite these limitations, this research
represents a pioneering effort in systematically analyzing public
opinion polls on COVID-19 vaccines in the US, thereby advan-
cing scholarly understanding of the public’s attitudes toward



COVID-19 vaccines. Finally, these findings offer valuable
insights into various aspects of COVID-19 vaccine hesitancy,
with implications that extend beyond the U.S. context.
Throughout the results and discussion sections, we have also
outlined strategies for addressing vaccine hesitancy in the
U.S. to help guide future public health efforts
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