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Background: COVID-19 vaccine hesitancy has emerged as a major public health challenge. Although med-
ical and scientific misinformation has been known to fuel vaccine hesitancy in the past, misinformation
surrounding COVID-19 seems to be rampant, and increasing evidence suggests that it is contributing to
COVID-19 vaccine hesitancy today. The relationship between misinformation and COVID-19 vaccine hesi-
tancy is complex, however, and it is relatively understudied.
Methods: In this article, we report qualitative data from two related but distinct studies from a larger pro-
ject. Study 1 included semi-structured, open-ended interviews conducted in October–November 2020 via
phone with 30 participants to investigate the relationship between misinformation and COVID-19 vac-
cine hesitancy. Study 10s results then informed the design of open-ended questions for Study 2, an online
survey conducted in May–June 2021 to consider the relationship between misinformation and vaccine
hesitancy further. The data were examined with thematic analysis.
Results: Study 1 led to the identification of positive and negative themes related to attitudes toward
COVID-19 vaccines. In Study 2, responses from vaccine-hesitant participants included six categories of
misinformation: medical, scientific, political, media, religious, and technological. Across both Study 1
and Study 2, six vaccine hesitancy themes were identified from the data: concerns about the vaccines’
future effects, doubts about the vaccines’ effectiveness, commercial profiteering, preference for natural
immunity, personal freedom, and COVID-19 denial.
Conclusions: The relationship between misinformation and vaccine hesitancy is complicated. Various
types of misinformation exist, with each related to a specific type of vaccine hesitancy-related attitude.
Personal freedom and COVID-19 denial are vaccine attitudes of particular interest, representing impor-
tant yet understudied phenomena. Medical and scientific approaches may not be sufficient to combat
misinformation based in religion, media, or politics; and public health officials may benefit from partner-
ing with experts from those fields to address harmful misinformation that is driving COVID-19 vaccine
hesitancy.

� 2022 Elsevier Ltd. All rights reserved.
1. Introduction

During the COVID-19 pandemic, anti-vaccine beliefs have been
at an all-time high, and vaccine hesitancy has become a major
threat to public health [1]. The World Health Organization has
labeled the increased virulence of misinformation during the
COVID-19 pandemic an ‘‘infodemic” [2]. Throughout 2020, scien-
tists, healthcare professionals, and politicians speculated about
vaccine timelines, distribution, and effectiveness; and media plat-
forms presented widely varying opinions as well as misinforma-
tion that negatively influenced people’s attitudes about COVID-
19 vaccines [3]. By the end of 2020, the self-reported likelihood
of getting vaccinated against COVID-19 had declined sharply from
74 % in April to 56 % in December [4]. While the availability of
COVID-19 vaccines improved between the fall of 2020 and late
spring 2021, indications of public distrust in vaccines continued.
This public distrust contributed to waves of COVID-19 cases and
deaths in the US, increasingly among those who were not vacci-
nated [4].

Both misinformation and disinformation stem from the com-
munication of false information, yet they differ in intent. Misinfor-
mation is false or misperceived information communicated
without the intent to deceive or control others. Disinformation
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involves the intentional propagation of false information to deceive
or control others, whereas misinformation involves propagating
false information unknowingly [5,6]. For simplicity, particularly
because an individual’s motives are not always apparent, hence-
forth we will use the term misinformation broadly to encompass
potential disinformation as well. The most extreme form of misin-
formation consists of conspiracy-related theories, beliefs that our
lives are controlled by a small number of people secretly plotting
against us and that big events, such as a pandemic, are evidence
of this elite group’s working to control every-one else [7,8]. Misin-
formation predates the Internet, but it is fueled and propagated
broadly and quickly via social media [9]. In 2016, a BuzzFeed News
analysis found that stories based on misinformation and disinfor-
mation from hyperpartisan or hoax sites generated more shares,
reactions, and comments on social media than did the top stories
from major news outlets [10–12]. Misinformation, particularly
conspiracy-related theories, gains acceptance during times of crisis
[13].

Although personal belief systems and human values such as
benevolence, intellectual curiosity, purity, liberty, and opposition
to authority [14] are associated with vaccine hesitancy, so are
beliefs in misinformation. Misinformation about COVID-19 has
been connected not only to medicine and science, but also to reli-
gion [15–17], media [18,19], technology [20,21], and racism [22–
24]. Evidence suggests that belief in misinformation contributes
to vaccine hesitancy [3,4,24], as does unwillingness to comply with
public health agents’ recommendations [25]. Thus, global public
health crises are often global information crises [26] characterized
by an upturn of misinformation [9,10,27].

To study resistance to vaccines, Martin and Petrie’s [28] Vaccine
Attitudes Examination (VAX) scale offers a useful framework. The
VAX scale measures four key factors for distrust in vaccines: (1)
mistrust of vaccine benefit, owing to a perceived lack of safety,
effectiveness, and/or protectiveness; (2) worries about unforeseen
future effects, including unforeseen problems, for adults and/or
children; (3) concerns about commercial profiteering, reflecting
the belief that vaccines are promoted by authorities and corpora-
tions to advance their financial interests; and (4) preference for
natural immunity, based on the belief that natural exposure
achieves safer, longer lasting immunity. Intermediate to high levels
of both mistrust in vaccine benefit and concerns about future
unforeseen side effects are the most important determinants of
uncertainty and unwillingness to be vaccinated against COVID-19
[29,30].

Despite emerging evidence in the literature, complexities in the
relationship between misinformation and COVID-19 vaccine hesi-
tancy remain relatively understudied. To understand these com-
plexities in order to improve vaccination acceptance, much
research is needed. In this article, we therefore ask the following
research question: What is the relationship between misinforma-
tion and vaccine hesitancy?
2. Methods

In this article, we report findings from two related but distinct
studies that were part of a larger research project funded by the
National Science Foundation. First, we conducted semi-structured
interviews via telephone with older adults to ascertain their atti-
tudes toward emerging COVID-19 vaccines (Study 1). Participants
from an earlier survey study [31] were asked to indicate interest
in this follow-up interview study by including an email address
as contact information. We chose to focus on older adults in the
interviews, given that the COVID-19 pandemic had disproportion-
ately severe outcomes for older adults in terms of lethality and
health consequences, social isolation, and challenges due to lack
2

of digital literacy [32]. Inclusion criteria were as follows: being
65 years of age or older, living in the US, completing the prior sur-
vey, and agreeing to be interviewed. Of the 243 older adults who
submitted valid responses to the prior survey, 123 (51 %) indicated
willingness to participate in the follow-up interviews. We emailed
a call for participation to the 123 potential participants, and 51
(41 %) responded. From these 51 potential participants, we
selected 30 (59 %) to participate on the basis of their availability
for an interview, while also striving for equal distribution in race
and ethnicity; political leaning; education; gender identity; and
electronic health literacy (eHEALS) score [33]. The interview
results then informed the open-ended questions for Study 2, an
online survey (N = 718) of people who had not pursued vaccination
for COVID-19 by May–June 2021. This research project was
approved by the authors’ Institutional Review Board.

2.1. Interviews

2.1.1. Interview participants
In October–November 2020, for Study 1, we conducted semi-

structured interviews with 30 older adults living in the US. This
number of participants was deemed sufficient by the researchers
because the goal of the study was richness and depth of data, sat-
isfying the goal of theoretical saturation [34,35]. The sample size
was acceptable, because the adequacy of data in qualitative
research is influenced by many different factors [36,37]. Interview
participants were recruited from a previous online survey sample
(N = 454) recruited on Prime Panels, a platform that aggregates
online research panels of research participants. Prime Panels’
aggregation of potential participants affords a greater diversity of
samples across key demographic variables in the US [38,39]. How-
ever, given that such samples tend to skew younger than the gen-
eral population [38] and because COVID-19 disproportionately
affected older adults, we chose to stratify our sample in terms of
age, focusing particularly on recruiting adults older than 65. The
resulting survey sample comprised 243 older adults and 211
younger adults [39], so we focused only on the subsample of older
adults to interview participants for interviews. The final question
in the online survey gave participants the option to sign up for a
potential follow-up interview by submitting a short web form with
their names and contact information. This optional question men-
tioned that participants selected for interviews would receive a
$20 Amazon gift card as compensation upon completion of their
interviews. Of the 243 older adults who participated in the survey,
122 signed up for the potential follow-up interview. The final sam-
ple of 30 participants who were interviewed ranged in age from 65
to 87 years; 19 self-identified as female and 11 as male; 1 as Black
or African-American and 29 as White; 11 as Democrats, 11 as
Republicans, and 8 as Independents.

2.1.2. Interview materials
We developed an interview guide to engage participants in

recalling and discussing key examples of COVID-19 health infor-
mation. We used critical incident technique [40], a research
method in which participants are asked to focus on a particular
event as well as their reaction to it, and asked questions such as
the following: ‘‘What was the first piece of COVID-19 health infor-
mation you heard?” (See Appendix A.) The semi-structured nature
of the interviews allowed us the flexibility to clarify or follow up on
participants’ answers if necessary [41].

2.1.3. Interview procedure
Two researchers conducted each interview, one as the primary

interviewer and the other as note taker. Each interview lasted
approximately 45 min. Interviews were audio recorded and auto-
matically transcribed using Otter.ai [42].

http://Otter.ai
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2.1.4. Interview data analysis
Two authors independently coded the interview transcripts

using Dedoose software for qualitative thematic analysis [43];
the research team discussed, revised, and refined themes through
several iterations. Participants’ positive and negative intentions
toward COVID-19 vaccines provided the initial codes that guided
this iterative review. Next, we gathered the codes, assessed them
for patterns, and developed overall themes. We reviewed these
themes and compared them against the data as a whole to ensure
their accuracy. We coded negative attitudes deductively with the
VAX scale [28], finding three of the scale’s four attitudes in the
data. Because research on the vaccine debate has tended to focus
on those who resist vaccines, the factors that promote vaccine
acceptance are less well understood, so we identified subthemes
for positive attitudes inductively.

2.2. Survey

2.2.1. Survey participants
After Study 1, again using CloudResearch’s Prime Panels [44]

online recruitment platform, we conducted Study 2, an online sur-
vey of 725 adults in May–June 2021. All Study 2 participants were
from the US and were over 18 years old. To ensure that we were
surveying people who were vaccine hesitant, we asked participants
about their vaccination status, and we excluded participants who
reported having already been vaccinated or having scheduled or
attempted to schedule vaccination appointments. A statistical
power analysis indicated that a minimum of 432 participants
would be needed to achieve 80 % power if a = 0.05 and f = 0.15.
In May–June 2021, the US population who had not attempted to
schedule an appointment for COVID-19 vaccination was fairly
small, particularly for adults 65 and older. According to the CDC,
about 85 % of these older adults had received at least 1 dose of
the vaccine in June 2021. At this point, we were told by Prime
Panels that we had reached almost all older adults within their
sample who had not attempted to schedule a vaccine, so we
stopped recruiting. A total of 718 participants provided responses
to the survey’s open-ended questions, and their responses were
included for the present analysis (seven participants left all
open-ended questions blank). We recruited both older (65 + years,
n = 319) and younger (18–64 years, n = 406) adults. The average
age of the 718 survey participants was 51.9 years (SD = 19.6, Med-
ian = 56). More than half (65.4 %) were female, 34.3 % were male,
and 0.3 % chose not to answer. The majority were White (84.8 %),
followed by 1.3 % Asian, 0.3 % Pacific Islander, 9.9 % Black/African
American, 1.9 % Hispanic/Latino/Latina, 1.0 % American Indian/
Alaska Native, and 2.7 % Other; 0.9 % chose not to answer. Approx-
imately 22.4 % of the participants self-identified as Democrats;
33.4 %, as Independent; and 44.2 %, as Republicans.

2.2.2. Survey materials
Our specific open-ended survey questions were designed to eli-

cit information that shaped participants’ interest in the COVID-19
vaccine, how this information increased or decreased their interest
in being vaccinated, what their reasons might be for getting vacci-
nated or not, and barriers to getting vaccinated. These questions
were not piloted, but they were informed by the piloted interview
questions in Study 1. The questions were broad and open-ended
enough so that they were not age-specific. The five open-ended
survey questions are listed in Appendix B.

2.2.3. Survey procedure
We developed Study 2 to understand (1) factors that influenced

trust and distrust in information related to COVID-19 and (2) the
vaccine hesitancy that emerged in the interview data in Study 1.
We asked participants to answer five open-ended questions about
3

why they might be more or less likely to be vaccinated for COVID-
19. Their responses ranged from a few words to a few sentences in
length. The survey was administered via the online survey tool
Qualtrics.

2.2.4. Survey data analysis
We used thematic analysis [43] to identify codes and themes

inductively. We then used content analysis to code the themes
deductively [45], with the VAX scale as a guide [28]. We used each
of the 718 participants’ answers as a single unit of analysis. We cre-
ated a code book defining all codes in detail, and then two authors
independently coded all data. The two coders independently coded
the same 20 % of the data and calculated intercoder reliability
using Krippendorff’s [45] alpha and ReCal2 [46], which achieved
a in the range of 0.661–0.921 for each of six categories of misinfor-
mation fueling COVID-19 vaccine hesitancy. Each coder then coded
an additional 40 % of the data.
3. Results

From the interviews in Study 1, we identified themes related to
both positive and negative attitudes toward COVID-19 vaccines. In
Study 2, we explored the negative attitudes more broadly, and we
identified six subthemes in the responses to the five open-ended
questions; three of the subthemes aligned with Study 1 (unfore-
seen future effects, fear of commercial profiteering, and doubting
effectiveness), and three were new (preference for natural immu-
nity, personal freedom, COVID-19 denial). We also identified six
categories of misinformation that participants attributed as causes
for their COVID-19 vaccine hesitancy (medical, scientific, political,
media, religious, technological).

3.1. Themes identified in the Study 1 interviews

We identified two major themes in the Study 1 interviews: pos-
itive and negative attitudes toward COVID-19 vaccines—those in
which a participant’s sentiments were positive toward the vaccines
with no major concern or hesitation mentioned, and those in
which a participant’s sentiments were simply negative. Subthemes
were also identified under each key theme. In addition, we identi-
fied misinformation that people cited as reasons for not being
vaccinated.

3.1.1. Positive attitudes toward COVID-19 vaccines
Participants’ positive attitudes toward COVID-19 vaccines can

be described with two subthemes: seeing the vaccines as a reason
for hope, and expressing confidence in the vaccines’ effectiveness
and in health experts’ recommendations. Participants reported that
news of a pending vaccine made them ‘‘feel a little bit more posi-
tive” and ‘‘more hopeful.” For example, in response to news about
upcoming COVID-19 vaccines, one participant said that ‘‘the stuff
about the vaccines have sounded pretty encouraging.” As another
said with greater enthusiasm, ‘‘I just heard last week about Pfizer
developing the vaccine and it may be available by Christmas, by
December. So, I was just very happy about hearing that. Have some
hope.” Another explained the impact of this news within the
greater context of the pandemic: ‘‘Even though [the vaccine news]
is relatively new information for me, it’s given me a really, really
good hope and hopeful attitude. I’m pretty positive that this is
going to work out, and the vaccine will be ready.”

With respect to confidence in the vaccines’ effectiveness and in
health experts’ recommendation, one participant said, ‘‘I’m also
going to listen to my physician. Whatever the physician says, I will
most likely do that.” This person had trust and confidence in advice
from a personal doctor, and scientists and medical experts were
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mentioned generally as reliable sources of vaccine information: ‘‘I
trust the people who are relying on the scientists who are working
with infectious diseases for years and years . . . to give out the
updates on when we are going to get a safe vaccine.” Some partic-
ipants specifically expressed trust in pharmaceutical companies to
deliver a safe vaccine: ‘‘I’m hearing this [information about vacci-
nes and trials] on the new . . . from the drug companies that are
doing the vaccines who I would trust would put out valid informa-
tion.” Pharmaceutical companies’ research and development was
noted as a reason to trust vaccine information: ‘‘I trust [informa-
tion about the vaccine] because it came from Pfizer. It’s a pharma-
ceutical company developing the vaccine, and they have been
doing this research and using it on subjects of people who volun-
teer to take the vaccine. I’m hoping and praying that what they’re
saying is true.” Yet another individual felt the same, referring to the
manufacturer’s name recognition: ‘‘I’m very confident. It’s based in
science. It’s based in test groups, and it’s coming from a very rep-
utable company. It’s not some company that let’s say, I never heard
of . . . Pfizer is a respectable medical corporation.”

3.1.2. Negative attitudes toward COVID-19 vaccines
Participants’ negative attitudes about COVID-19 vaccines

included three subthemes: concern regarding commercial profi-
teering, skepticism about overall effectiveness, and fear of unfore-
seen future side effects.

Negative attitudes toward COVID-19 vaccines revealed fear that
bad actors, particularly pharmaceutical companies, were promot-
ing the vaccines for personal and monetary gain. Potential profit
motives of drug manufacturers provided one example: ‘‘The person
that was presenting me information I believe was actually the CEO
of Pfizer. And I thought that could skew the information a bit. It
didn’t seem to be an impartial piece that I was looking at.” Other
participants were more apprehensive about drug manufacturers’
motives: ‘‘They always care about making the profits more than
anything else so they’re likely to just ignore things that aren’t
good.” Another had a similar concern about competition between
pharmaceutical companies: ‘‘The companies that are making it
want to be the first ones to make it because they’ll be the ones
to make the money off it.”

Some participants were concerned about profit motives of other
stakeholders, reflecting misinformation and conspiratorial think-
ing prevalent at the time. Fear of profiteering might be directed
at specific individuals: ‘‘I have lost my faith in that Fauci guy . . .

finding out that his wife has been involved with the vaccines or
with something in it, and it will benefit him [financially].” Others
feared that the vaccine was being used for benefits by larger,
unspecified groups: ‘‘Politicians who just want to make the current
administration look bad. They don’t want a quick fix. They want
the collapse of the economy. And they don’t care how many people
die because the collapse of the economy brings chaos, which brings
their revolution.”

The question of COVID-19 vaccines’ effectiveness and whether
they would actually prevent individuals from contracting the dis-
ease were repeatedly mentioned by participants. Some focused
on the projected percentage of effectiveness: ‘‘I don’t totally trust
the 10 % that’s not included in the vaccine [90 % effectiveness]. I
don’t know whether to take it or not. I’d feel a lot better if it was
99 % effective.” Some drew comparisons with the flu vaccine:
‘‘I’m no scientist but if you think about the flu vaccine it doesn’t
necessarily cover every strain, and we don’t know if COVID will
mutate in some way.” Another concern was the length of time
the vaccine would be effective: ‘‘It’s probably gonna be like the
flu where you’re gonna have to get a shot every year to keep get-
ting vaccinated for it.”

Other concerns about effectiveness focused on complications in
vaccine rollout and delivery: ‘‘I think they just need a little more
4

time, more testing, more time to develop this to make sure it’s
going to be effective.” Confusion and stress were often related to
the vaccine’s rollout: ‘‘Take two doses? You know, it is stressful.
You don’t know who’s going to get it first. You don’t know how
they’re going to get it out.” Delivery concerns were attributed to
transportation and handling: ‘‘Was it cold when I got the shot?
Did it get warm at some point being transported? Specialty refrig-
erators that are needed to transport that, they aren’t even built
yet.” The perceived politicization of the vaccine’s creation,
approval, and rollout led some to lose trust in the vaccine: ‘‘I guess
because of the political influence of the CDC, I no longer have con-
fidence that I had [in the vaccine]”; ‘‘I’m one of those people who
[was] ready and willing to go out and take the vaccine if it came
out. I’m not as willing [to get the vaccine] now because it seems
to be politicized again.” One participant simply wanted more evi-
dence of the vaccine’s effectiveness: ‘‘Prove it is what I want them
to do. Prove it, don’t just tell me something works. Prove it.”

Many participants were hesitant to be among the first to take
the vaccine: ‘‘I’ve been asked to be a volunteer and be a guinea
pig for it, and I’ve said no. Not for COVID. I’ll be the guinea pig
for some other things, but not for that . . . It’s just too risky.”
Another spoke similarly: ‘‘I’d like them to have a vaccine, but I’m
not really anxious to be first in line to try it. I’d rather other people
try it before me just to make sure it’s safe and it’s not going to have
bad side effects.” Another expressed the same sentiment: ‘‘I’m
afraid it’s not going to be safe because I don’t believe it’s going to
be tested well enough before they start letting every-one use it.”
One participant’s fear of unforeseen negative consequences of the
vaccine was based on personal experience with previous vaccina-
tions: ‘‘I’m nervous about it . . . I’m not allergic but I still get these
weird [vaccine reactions].”

Several participants said that they wanted others to get the vac-
cine first: ‘‘I would kind of wait for somebody else to have that vac-
cine and see what happens first before I would take it.” One
expressed internal conflict about the same fear: ‘‘Part of me wants
to be first in line, and just sock it to me. And then there’s another
part that says, look, if you’re home alone this long period of time,
wait a little bit longer and see if people are getting ill from this
[vaccine].” More extreme fear was evidenced in comments about
deaths related to the vaccine: ‘‘I was just watching the news today
where in one of the vaccine trials, the person died while she was
doing the trial. She passed away. So, they are stopping a lot of vac-
cines, putting it on hold is all.” These interview results led us to
conduct further data collection in May–June 2021 to focus specifi-
cally on people who were not vaccinated or were actively pursuing
getting vaccinated.

3.2. Reasons identified in responses to Study 20s open-ended questions

Building on the negative attitudes toward COVID-19 vaccines
identified in the Study 1 interviews, we identified seven reasons
from the Study 2 survey data that people gave for not getting the
COVID-19 vaccine (Table 1). One of these, health and scheduling
barriers, involved participants’ either facing challenges in getting
vaccinated or waiting until additional information was known
about how the vaccine might interact with their medical condition,
based on advice from their personal physicians. The remaining six
reasons for not getting the vaccine were all connected to vaccine
hesitancy: unforeseen future effects, doubt of the vaccines’ effec-
tiveness, commercial profiteering, preference for natural immu-
nity, personal freedom, and COVID-19 denial.

3.2.1. Unforeseen future effects
Concerns regarding future negative effects of the COVID-19 vac-

cine were mentioned many times by participants. This reason for
not getting the vaccine included comments like the following: ‘‘It



Table 1
Reasons for not getting the COVID-19 vaccine.

Category Description Number of Responses %

Unforeseen future effects* Worries about unforeseen problems for adults and/or children 355 49
Fear of commercial profiteering* Belief that vaccines are promoted by authorities and corporations to advance their financial interests 92 13
Doubting effectiveness* Mistrust of vaccine benefit due to a perceived lack of safety, effectiveness, and/or protectiveness 87 12
Preference for natural immunity* Belief that natural exposure achieves safer and longer lasting immunity 26 4
Health/scheduling barriers Difficulty getting the vaccine logistically or due to specific health problems 96 13
Personal freedom Resistance to governmental mandates, religious beliefs, or conspiracy-related theories 156 22
COVID-19 denial The disease is overblown, non-threatening, or a hoax 41 6

*VAX scale vaccine attitude.

T. Zimmerman, K. Shiroma, K.R. Fleischmann et al. Vaccine xxx (xxxx) xxx
hasn’t been tested over a long period of time”; ‘‘blood clots and the
chance of altering my DNA.”

3.2.2. Doubt of the Vaccine’s effectiveness
Participants expressed doubt regarding the effectiveness of the

COVID-19 vaccines. They were concerned about the vaccines’
safety, effectiveness, and protectiveness: ‘‘It doesn’t work as well
as they say in the media”; ‘‘no one knows how long potential
immunity will last.”

3.2.3. Commercial profiteering
Commercial profiteering as an objection to the COVID-19 vac-

cine was mentioned by participants, with the belief that vaccines
are promoted by authorities and corporations to advance their
own financial interests: ‘‘Don’t trust it. . .Pushed by big pharma”;
‘‘I don’t trust our world leaders to do what is best for anyone but
themselves.”

3.2.4. Preference for natural immunity
Just as in previous studies of vaccine hesitancy, some people

stated a strong preference for natural immunity as their reason
for not getting the COVID-19 vaccine. Participants believed that
natural exposure to the disease would result in safer, longer lasting
immunity than a vaccine would: ‘‘I have natural antibodies”; ‘‘I’ve
had COVID so I have acquired immunity.”

3.2.5. Personal freedom
Many survey respondents considered the vaccine to be a threat

to their personal beliefs and freedoms. We identified three subcat-
egories for personal freedom: resistance to governmental man-
dates, religious objections, and suspicion of government. Many
people simply said they did not want to be vaccinated, emphasiz-
ing their resistance to governmental mandates: ‘‘I don’t want the
government telling [me] what I have to put in my body”; ‘‘not
interested in being ‘forced’”; ‘‘I think for myself”; ‘‘I think this
has a lot to do with government control.” The statements of those
who gave religion as their reason for not being vaccinated ranged
from broad comments, such as ‘‘My Bible” and ‘‘Religion,” to more
specific claims. For example, one person said that ‘‘God protects me
from it, if I get it then he is calling me home,” and another said, ‘‘I’m
afraid it’s the precursor to the mark-666,” referring to a biblical
passage in the book of Revelations alluding to the apocalypse.
One individual gave a detailed religious objection:

The Archdiocese of New Orleans last week released a statement
advising Catholics that the Johnson & Johnson vaccine is
‘‘morally compromised as it uses the abortion-derived cell line
in development and production of the vaccine as well as the
testing.”

Another threat to personal freedom derived from suspicion of
government: ‘‘I feel as though it may be part of a bigger plan. I
DO NOT trust our world leaders to do what is best for anyone
but themselves”; ‘‘I don’t trust government. The fact those who
5

get the vaccine maybe dead in 10 years from the timed released
effects of the vaccine.” Several people feared that magnets, micro-
chips, or other foreign objects would be inserted during inocula-
tion: ‘‘I heard there’s a chip in it”; ‘‘I’ve seen people putting
magnets where they received the shot, and the magnets are stick-
ing to them”; ‘‘Bill Gates tracking implants”; ‘‘I heard that it leaves
this metal thing in your arm.”

3.2.6. COVID-19 denial
COVID-19 denial, the idea that COVID-19 is either not that dan-

gerous or a large-scale hoax, was also found among respondents.
Some did not seem to comprehend the seriousness of the virus:
‘‘I see no need to be vaccinated for something with such low risk
of death and a high risk of adverse effects from the vaccination.”
Others believed that the news had overstated its impact and
included the media as part of a conspiracy-related theory: ‘‘It has
been completely overblown”; ‘‘Too much false information being
transmitted through the media to believe that it is even a real pan-
demic.” Another conspiracy-related theory emphasized political
motivations: ‘‘The whole COVID-19B.S. was an attempt to get
Trump from being reelected.”

3.3. Misinformation serving as antecedents to COVID-19 vaccine
attitudes

The misinformation given in Study 2 as reasons for not getting
the COVID-19 vaccine fell into six categories: medical, scientific,
political, media, religious, and technology (Table 2). Medical misin-
formation informed comments related to individual health, indi-
vidual deaths, an understanding of acquired immunity, and/or
not ‘‘needing” the vaccine. Scientific misinformation informed
responses related to vaccine development, ingredients, testing,
recovery rate, statistics, claims that a vaccine was not a ‘‘true” vac-
cine, and the assertion that the vaccine does not guarantee that one
will not contract the virus. Political misinformation was related to
government, politicians, Dr. Anthony Fauci, economic impact, free-
dom, and choice. Comments about the media referred to stretching
the truth, propaganda, lack of trust in media, and numbers not add-
ing up. Religious misinformation was reflected in comments about
the Bible, the ‘‘mark of the beast,” and the number 666. Technolog-
ical misinformation occurred in comments about various forms of
technology (microchips, magnets) and nefarious actors who
employ them, as well as the possibility of hidden agendas and con-
cealed power grabs.

Beyond examining participants’ reasons for not getting the
COVID-19 vaccine (Table 1) and the categories of misinformation
fueling COVID-19 vaccine hesitancy (Table 2), it is valuable to
examine their intersections and overlaps. By cross-referencing
these two coding schema, several themes become evident, and
all reflect the impact of nonmedical and nonscientific misinforma-
tion. It is to be expected that medical and scientific misinformation
would be cited in discussing reasons for vaccine hesitancy, but it is
surprising that political, media, and religious misinformation



Table 3
Examples of misinformation driving vaccine hesitancy.

Reasons for Vaccine Hesitancy Misinformation
Type

Example Quotes

Distrust of authorities/
commercial profiteering

Political I don’t trust this government party in now [sic]. They have a country falling apart that they caused and all they
talk about is A SHOT IN THE ARM! That’s desperation for their evil plan. . .the evil government

Political and
media

Go review all of those who have died post-vaccine, but mainstream media and Fauci and the CDC ignore those
deaths or just consider them to be collateral damage.

Unforeseen future effects Religious and
technological

(1) The vaccine contains aborted baby cells. (2) The vaccine has a delayed-euthanasia effect. (3) The vaccine
rearranges one’s DNA and RNA so that some demonically inspired scientist can claim that now one is made in its
image rather than in the image and likeness of the Creator. (4) It is the mark of the evil one and will sentence one
to eternal perdition. No thank you on all counts.

Personal freedom Political I don’t know about this whole Covid-19 thing. I don’t know if it’s a government thing to wear [sic] they’re moving
money or is it a quarter [quota] they have to meet Dr. Fauci is now advocating that people will have to get an
annual booster shot for a disease that is no more serious than the seasonal flu. We’re [sic] wrecked our economy
for the interests of a small political class who doesn’t care about us.

COVID-19 denial Political The whole covid 19 bs was an attempt to get trump from being reelected, that and the fraud worked—no, the link
is I am NOT getting the unproven heart swelling crap

Table 2
Categories of misinformation fueling COVID-19 vaccine hesitancy.

Category Description Example Quote

Medical Related to impact on individual health, individual deaths,
understanding of acquired immunity and/or not ‘‘needing” the
vaccine

‘‘I have no desire to be a participant in an experimental drug that they are
pushing on people.”

Scientific Related to vaccine development, ingredients, testing, recovery rate,
statistics, not a ‘‘true” vaccine, and doesn’t 100 % prevent contracting
COVID-19

‘‘This is not science at work. They are not testing nor reporting final results.”

Political Related to government, politicians, Dr. Fauci, economic impact,
freedom and choice

‘‘I don’t trust this governmental party in now. They have a country falling apart
that they caused, and all they talk about is A SHOT IN THE ARM! That’s
desperation for their evil plan. . .the evil government.”

Media Stretched the truth, propaganda, do not trust, numbers do not add up The media stretched the truth about COVID-19, and all the people that died did
not die from COVID-19.”

Religious Related to the Bible, mark of the beast, and 666 ‘‘It is the mark of the evil one and will sentence one to eternal perdition.”
Technological Related to microchips, magnets, and DNA manipulation ‘‘Bill Gates tracking implants [in the vaccination].”

T. Zimmerman, K. Shiroma, K.R. Fleischmann et al. Vaccine xxx (xxxx) xxx
might be given as reasons to refuse such a preventative and com-
mon step against deadly disease (Table 3). Although both distrust
of authorities and commercial profiteering have been identified
in previous studies as reasons for vaccine hesitancy, our study par-
ticipants cited political and media misinformation as a driver of
distrust of authorities as well as commercial profiteering. Religious
misinformation that focused on unforeseen future effects was also
given as a reason for vaccine hesitancy. Fear of evil seemed to be
linked with the COVID-19 vaccine in these individuals. Political
misinformation also informed vaccine hesitancy related to both
personal freedom and COVID-19 denial. These examples show
how specific types of misinformation other than medical and sci-
entific are related to the categories of vaccine hesitancy.
4. Discussion

The COVID-19 pandemic has brought anti-vaccine beliefs to the
forefront of public discussion and confirmed that vaccine hesitancy
is a public threat [1]. Our interview study in October and Novem-
ber of 2020 found mixed attitudes toward the COVID-19 vaccine,
with positive attitudes that included feelings of hopefulness and
confidence in doctors and science, and negative attitudes that
included concerns about commercial profiteering and skepticism
about overall effectiveness. The prevalence of reluctance and
doubts about getting the forthcoming vaccine reflect findings that
willingness to be vaccinated against COVID-19 was rapidly declin-
ing [2]. Six months later, in May–June 2021, our survey probed fur-
ther into reasons why people remained unvaccinated despite
increased access for most population groups, confirming findings
that continued public distrust in vaccines among the unvaccinated
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was contributing to new waves of COVID-19 cases and deaths
among the unvaccinated [3,4].

Several themes identified in our two studies aligned with the
categories of attitudes on the VAX scale [28], confirming earlier
research in which mistrust of vaccine benefits and concerns
regarding future unforeseen side effects were primary determi-
nants of unwillingness to get a COVID-19 vaccine [29,30]. How-
ever, our studies also identified new reasons for rejecting
vaccines that were not included in the Vax scale: personal freedom
and COVID-19 denial. These results demonstrate unique attitudes
toward the COVID-19 vaccine during a crucial period of the global
pandemic—a time when the potential for a vaccine was realized
and vaccines were rolled out to the general population, but when
unclear communication and poor understanding led to vaccine
hesitancy driven by a larger range of social and political factors
than found in previous studies. Misinformation was present and
prominent during the COVID-19 pandemic [2,3,26,27].

Our findings provide a comprehensive inventory of the forms of
misinformation, including but not limited to medical and scientific
[3], that have been previously identified separately in the litera-
ture: religious [15], political [16,17], media [18,19], and technolog-
ical [20,21]. By studying COVID-19 vaccine hesitancy from its
origins during the period in which the vaccines were being tested
and reviewed through the point when vaccines were widely avail-
able to the US adult population, we identified a more comprehen-
sive set of vaccine attitudes in relation to COVID-19, as well as a
classification scheme for misinformation that served as antece-
dents to COVID-19 vaccine hesitancy.

This work contributes to a new understanding of reasons why
people choose not to be vaccinated against COVID-19, and it can
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provide guidance for planning public health and vaccination cam-
paigns. Public health officials should consider directly refuting the
various points of misinformation identified through our study:
medical, scientific, political, media, religious, and technological.
However, although combatting medical and scientific misinforma-
tion is important, focusing on facts alone will be insufficient to
reduce people’s hesitancy toward vaccination. Public health offi-
cials can address medical and scientific misinformation in future
pandemics or large-scale health crises, but trusted influential peo-
ple and organizations in politics, the media, religion, and technol-
ogy must do so too. Researchers should also explore ways to
harness the power of the Internet and social media to positively
influence vaccine uptake.
5. Limitations and future directions

The limitations of this study are as follows. At the time of inter-
view data collection in October–November 2020, COVID-19 vacci-
nes had not yet been approved by the US Food and Drug
Administration. Nevertheless, this study provides a snapshot of
attitudes during a critical period, examining attitudes toward the
COVID-19 vaccines when their development, availability, and
effectiveness were highly uncertain. The participants were all users
of online survey platforms, which was crucial for data collection;
but unfortunately, this sample of participants represented only a
limited range of representative demographics. Given the use of
qualitative methods, the lack of diversity, and the small sample
size, our findings are illustrative rather than generalizable.
Although the interview questions in Study 1 were tested in a pilot
study, the survey questions for Study 2 were not piloted prior to
their use. Further, the questions were not reviewed by external
experts, although they were written in collaboration with one of
the co-authors who holds a medical degree and a faculty appoint-
ment in a School of Nursing.

Future research should test the two new categories of vaccine
hesitancy identified here along with the VAX scale [28]. By includ-
ing personal freedom and COVID-19 denial as categories of vaccine
hesitancy, researchers may be better able to understand how vac-
cine attitudes are directly and indirectly affecting public health. In
addition, future studies should use larger, representative national
samples, including participants across a wide range of age groups
as well as other demographic groups, especially racial and ethnic
minorities. The survey data were collected in May–June 2021,
when three different vaccines (Pfizer, Moderna, and Johnson &
Johnson) had been approved for US adults and were widely avail-
able in most areas. There is a need for longitudinal open-ended
research tracking changes in public responses to new vaccines over
time. Future research should systematically explore the relation-
ship between the six COVID-19 vaccine attitudes and the six types
of COVID-19 vaccine misinformation identified in this study. Such
a study could identify correlations and, with a longitudinal design,
might reveal causation between vaccine misinformation and vac-
cine attitudes.
6. Conclusion

The COVID-19 pandemic has highlighted new and more
nuanced reasons for vaccine hesitancy driven by a complicated
range of social and political factors. Beyond the four categories of
the VAX scale, there are additional motivations for vaccine hesi-
tancy. Personal freedom and COVID-19 denial are attitudes of par-
ticular interest, because they represent important yet
understudied phenomena. Medical and scientific approaches may
not be sufficient to combat misinformation based in religion,
media, or politics; and public health officials may benefit from
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partnering with trusted, influential people and organizations with
relevant expertise to address harmful misinformation that is help-
ing to drive vaccine hesitancy.
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Appendix A. Semi-Structured interview questions

1. From what source did you first learn about COVID-19?

(a) What was the information source? (Clarify source med-

ium: TV, Facebook, NewsFeed)
(b) Did you trust the information you were hearing from

this source? Why or why not?
(c) How confident are you in the information from this

source? Why?
(d) What factors do you continue to use to assess the trust-

worthiness of that information?
(e) Did this information change your day-to-day life in any

way? Please explain.

2. What is the most recent health information you’ve heard

about COVID-19?

(a) What was the information source?
(b) Did you trust the information? Why or why not?
(c) How confident are you in this information? Why?
(d) What factors do you continue to use to assess its

trustworthiness?
(e) Has this information changed your day-to-day life in any

way? Please explain.

3. Please give me an example of COVID-19 health information

that you trust.

(a) Why did you trust this information?
(b) What was the source of this information?
(c) How confident are you in this information? Why?
(d) Has your trust in this information changed over time?
(e) Did the source of the information contribute to your

trust of this information? (if not already answered)
(f) Did this information change your day-to-day life in any

way? Please explain. (if not already answered)

4. Please give me an example of COVID-19 health information

that you don’t trust.

(a) Why did you distrust this information?
(b) What was the information source?
(c) How confident are you in this information? Why?
(d) Has your distrust in this information changed over time?
(e) Did the source of the information contribute to your dis-

trust of this information? (if not already answered)
(f) Did this information change your day-to-day life in any

way? Please explain. (if not already answered)
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5. Please give me an example of COVID-19 health information
that you originally distrusted but now you do trust.

(a) Why did you originally distrust this information?
(b) What led you to trust this information?
(c) What was the information source and did that affect

your trust or distrust? (if not
(d) already answered)
(e) Did this information change your day-to-day life in any

way? Please explain. (if
(f) not already answered)
6. Could you please give me an example of COVID-19 informa-
tion that you originally trusted but now do not trust.

(a) Why did you originally trust this information?
(b) What led you to distrust this information?
(c) What was the information source and did that affect

your trust or distrust? (if not already answered)
(d) Did this information change your day-to-day life in any

way? Please explain. (if not already answered)

7. Is there a piece of COVID-19-related health information that

you’re not sure whether to trust or distrust? Tell me about it.

(a) What factors lead you to trust this information?
(b) What factors lead you to distrust this information?
(c) What was the information source and how does that

affect your trust or distrust?
(d) (if not already answered)
(e) How would trusting or distrusting this information

change your day-to-day life? Please explain. (if not
already answered) (20)
8. Do you use social media? (If yes, continue; if no, first prompt
with examples and if answer is still no, move to 9). Exam-
ples, if needed: Facebook, Twitter, Instagram, WhatsApp.

(a) When you encounter COVID-19 health information on

social media, do you normally pay attention to who
posted it?
i. Does that affect how you perceive that information?
(b) Have you encountered information you knew to be
incorrect about COVID-19 on social media?
i. If so, how did you handle that?
(c) Have you seen any posts that have been marked as ‘‘Mis-
information” or labeled as ‘‘Fact Checked by a 3rd
party”?
i. Did that surprise you?
ii. How did that change your perception of the information?
iii. How did that change your perception of the person who

posted it?
iv. Did you do anything about this?
(d) How has interacting with COVID-19 information on
social media affected your relationships?

(e) Have any conflicts with others arisen from this?

i. If, so how have you managed that?
(f) When you consider sharing COVID-19 health informa-
tion on social media, how do the potential reactions of
individuals in your social network influence your deci-
sion to share?

(g) When you think about sharing COVID-19 information,
do you think about how others might change their per-
ceptions of you because of the information that you
shared?

(h) Have any groups that you are involved with on social
media influenced your views on COVID-19? Please
explain.

(i) How have your personal beliefs and experiences influ-
enced how you interact with COVID-19 content on social
media?
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9. The first statement is, ‘‘The COVID-19 virus can be transmit-
ted in areas with hot and humid climates.”

(a) Would you say that was true or false?
(b) Tell me more about why you feel that way.
10. The second statement is, ‘‘Spraying and introducing bleach
or another disinfectant into your body will not protect you
against COVID-19 and can be dangerous.”

(a) Would you say that was true or false?
(b) Can you please tell me more about your answer?
Appendix B. Open-ended survey questions

Q29 What are the specific reasons that may have increased
your interest in getting vaccinated for COVID-19?

Q30 Have you encountered any information that increased
your interest in getting vaccinated for COVID-19? If yes, please
describe the content of that information or put the link here.

Q31 What are the specific reasons that may have decreased
your interest in getting vaccinated for COVID-19?

Q32 Have you encountered any information that decreased
your interest in getting vaccinated for COVID-19? If yes, please
describe the content of that information or put the link here.

Q51 What are the barriers, if any, for you to receive a COVID-19
vaccine? (please check all that apply).

d There is no COVID-19 appointments available (1)
d There is no COVID-19 vaccination providers near me (2)
d I don’t know how to schedule a COVID-19 vaccine appointment

(3) ›
d I don’t know where to get a COVID-19 vaccine (4)
d I don’t have a way to get to a COVID-19 vaccination site (Mobil-

ity) (5)
d I don’t have a valid ID (6)
d I don’t have health insurance (7)
d Others (Please specify any other barriers you can think of) (8)

______________________________
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