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Abstract
Background: The novel coronavirus pandemic (COVID-19) has had severe impacts on morbidity and mortality
globally.
Methods: This study was set in rural central Kentucky and included participants recruited from public spaces. Fifteen
qualitative interviews about personal experiences during the COVID-19 pandemic were conducted by phone from
July 3 to July 24, 2020. Interviews were recorded, transcribed, and coded using a grounded theory approach.
Results: Participants who perceived COVID-19 to be a severe risk tended to have personal health concerns and
therefore reported taking protective measures for themselves. A slightly smaller proportion of participants reported
taking measures to protect others (particularly family). A minority of participants had an ambivalent attitude towards
the risk and only took measures if required. COVID-19 vaccine acceptability was low with most participants express‑
ing concerns regarding their need for a vaccine, safety of this vaccine, the value of personal rights, or future vaccine
supply.
Conclusions: Most participants perceived some risk of COVID-19 and took steps to prevent infections in themselves
and others. Mandates for mask use in certain locations were additionally useful for those who had an ambivalent atti‑
tude towards the risk of illness. There was surprisingly little connection between perceiving COVID-19 risk and a desire
for the COVID-19 vaccine. In this setting, vaccine acceptability was low, with vaccine concerns outweighing perceived
potential benefits. In conclusion, because the risk was often constructed in terms of worries for themselves and oth‑
ers, the framing of health education materials for protective behaviors in these terms may be effective. Furthermore,
future COVID-19 vaccine education should address vaccine knowledge and concerns, such as the need for a vaccine
and its safety, and emphasize how a vaccination would reduce their chances of severe disease if they were to get sick.
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Background
The SARS-COV-2 (COVID-19) pandemic has restructured every aspect of American life in ways that are likely
to be long-lasting [1–4]. Containment of COVID-19
transmission has relied on testing to identify cases, precautions such as increased hand hygiene and cleaning
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behaviors, quarantine measures, widespread restrictions
including mask-wearing (formerly), and vaccination.
These strategies have been promoted by public health
organizations and governments alike [5]. While protective behaviors are being promoted, exploring the nuance
of how individuals perceive the risk posed by COVID-19
is critical. According to the Health Belief Model, protective behaviors are driven by attitudes and perceptions,
including the perception of risk associated with enacting
or not enacting the behavior in question [6]: more protective measures tend to be taken when individuals perceive greater risk and vice versa [7].
COVID-19 vaccine development began in January 2020
and advanced rapidly [8]. As of April 2020, there were
115 potential vaccine candidates in several development
and testing stages [8]. While facing the reality of extensive protective restrictions and limited therapeutics for
reducing morbidity and mortality of the COVID-19 pandemic, the use of protective measures and broad vaccine
utilization will be necessary to mitigate the spread of the
pandemic [5, 9].
Mitigation of COVID-19 risks requires that COVID-19
vaccines not only be available but also widely accepted.
Yet, when it comes to vaccine acceptability, it is important to understand components of vaccine hesitancy.
Vaccine hesitancy describes a spectrum of beliefs and
attitudes towards vaccines resulting in delayed vaccination uptake and outright refusal [10]. Vaccine hesitancy
is complex and is often very specific to time, vaccine,
and risk groups [11]. This suggests that barriers to vaccine uptake can be different in any given situation [12,
13]. Exploring how vaccine acceptability or hesitation
is shaped is critical to informing a national COVID-19
response.
Widespread vaccine hesitancy can limit vaccine uptake
and effectiveness. Considering the declining confidence
in Measles, Mumps, and Rubella (MMR) vaccines and
subsequent outbreaks across the United States and
Europe, in 2019 vaccine hesitancy was declared by the
World Health Organization (WHO) as a top threat to
global health [14–16] that may lead to limited vaccine
coverage and ongoing SARS-COV-2 viral transmission. On June 28, 2020, Dr. Anthony Fauci, the director
of the National Institute of Allergy and Infectious Diseases, spoke of the current state of vaccine hesitation
in the United States, stating that if many citizens refuse
a COVID-19 vaccine, attaining widespread individual
immunity leading to herd immunity is unlikely [17]. In
the time since Dr. Fauci’s statements, the ongoing emergence of variants of concern and new data demonstrating
that prior infection and vaccination may not be sufficient to prevent new infections with SARS CoV-2 in all
cases makes herd immunity a much further target than
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previously hoped [18]. Nonetheless, the marked reduction in severity of disease in vaccinated persons and data
showing that booster doses are associated with reduced
risk of infection, including reducing hospitalizations
leading to an overwhelmed health care system underscore the critical importance of COVID-19 vaccination
[18–20]. As of May 2021, about 60% of Americans had
received at least one dose of a COVID-19 vaccine and
as of February 5, 2022 this number has increased to 76%
[21, 22]. However, as vaccine rates seemed to peak in
mid-April 2021, vaccine uptake seems to have slowed due
partly to the manifestation of vaccine hesitation [23].
Meanwhile, the effects of COVID-19 on patients with
pre-existing chronic health conditions exacerbate the
true risk within populations [24, 25]. For example, populations in rural areas, such as rural Kentucky, tend to
have high rates of obesity, diabetes, and hypertension
compared to other regions of the U.S. [25, 26]. Patients
with hypertension or diabetes are more likely to experience severe cases of COVID-19 [27]. At the same time,
those with body mass index measures (BMI) greater than
25 were nearly four times as likely to die and eight times
as likely to need advanced respiratory support as a result
of their COVID-19 infection [28, 29].
COVID-19 vaccine hesitation is more prevalent in rural
areas than in urban areas [30–34], potentially prolonging
the impact of the COVID-19 pandemic in those areas
[32]. Furthermore, early inconsistency in communication
concerning COVID-19 and preexisting vaccine hesitancy
may more generally contribute to distrust in COVID-19
vaccines [35, 36]. Considering this, studying COVID19 vaccine acceptability among rural populations in the
United States is of critical importance.
Regarding Kentucky specifically, vaccination rates
declined in March 2021, and by February 5, 2022, 6 4%
had received one dose, 55% are fully vaccinated, 23% fully
vaccinated with a booster/additional dose of a COVID19 vaccine [31, 32, 37]. This difference between rural and
urban areas was about 14% between December 2020 and
August 2021 [38]. Vaccine acceptability can be thought
of as a combination of the perceived risk and perceived
severity of the infection, with the perceived benefit of
vaccination [7]. For this reason, to prevent morbidity and
mortality associated with COVID-19, we examined how
COVID-19 risk perceptions are constructed in order to
better address the uptake of protective behaviors and
COVID-19 vaccine acceptability among rural residents of
Kentucky.

Methods and analysis
Recruitment and study design

Participants were recruited by one of the authors with
strong ties to the community. Recruitment took place
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throughout July 2020 in high-traffic public places in rural
central Kentucky, including the parking lots of local retail
establishments. Potential participants were asked if they
would be interested in participating in a study about
COVID-19 and if they were between the ages of 18 and
65. Due to the various infection control measures in
place at the time of recruitment, a convenience sample
was recruited in person, but interviews were conducted
via telephone.
Using this process, 93 people were approached, and of
those, 39 people agreed to participate and provided their
contact information. In keeping with COVID-19 social
distancing safety measures in place at the time, a study
team member then reached out to conduct the interview
by phone. Fifteen people ultimately were interviewed
and were included in the study. Two study team members (NP and TM) conducted semi-structured phone
interviews using an interview guide to ensure that three
main themes were addressed: COVID-19 risk perceptions, beliefs and attitudes towards protective or preventative measures, and beliefs and attitudes towards future
COVID-19 vaccines. Drawing from the Health Belief
Model, questions within the COVID-19 risk perceptions theme sought to explore factors affecting individual
perceptions of susceptibility to and severity of COVID19, while questions within the other themes explored
perceptions of benefits and barriers to each behavior,
including notions of perceived safety and efficacy [6].
Interviews lasted between 30 and 45 min and provided
sufficient data to approach redundancy and saturation. The recorded personal contact information (phone
numbers and addresses for compensation) was disposed
of after three failed attempts to contact the respondent
or the completion of the interview and delivery of their
incentive in accordance with the approved protocol.

Ethical considerations

Analysis

The health-related toll contrasted with the microeconomic toll where participants mentioned job losses for
themselves and others that they know personally. Where
jobs were kept, the workload was altered, sometimes
significantly. These contextual specifics may have led
to differences in the perceptions of risk and the acceptability of a future vaccine for COVID-19 between localities. Regarding perceived risk, the determination of risk
seemed to be dictated by an individual’s close social networks, illustrated by the quotes below.

In-depth interviews were recorded and transcribed verbatim using pseudonyms. Each transcript was coded
using inductive thematic content analysis utilizing the
analysis software Dedoose [39–41]. Initially, three transcripts were double coded by the two team members
who conducted the interviews, creating multiple initial
code lists. To develop a working codebook, the coders
then discussed and compared these initial lists to identify
redundancies, categories, and subcategories of emergent
themes. Discrepant codes were discussed and resolved
by consensus, and decision trials were noted. This codebook was then applied to each successive transcript by
one evaluator, with modifications to the codebook retroactively applied to prior transcripts. Main themes and
categories are reported here, with relevant participant
excerpts presented in-text.

Informed consent was given before each interview, and
participants were compensated for their time. This
study was conducted in accordance with the Belmont
Principle guidelines for human-subjects research. The
study design was approved by the Tulane University
Institutional Review Board (IRB) (protocol 2020-738).

Results
Fifteen interviews were conducted in total. Ten participants were women, and five were men. The average age
of the participants was 43, ranging from 27 to 65 years
old. All participants were residents of rural Kentucky.
Participants were employed by local businesses, retired,
and some (n = 3) were unemployed at the time of the
interview. The themes, categories, and subcategories
that emerged from the data are provided here, where
“I” indicates the interviewer, “P” the participant, and
the information in parenthesis indicates presumed gender, age, occupation.
At the time of data collection, the COVID-19 morbidity and mortality in central rural Kentucky were low.
Three of the 15 participants knew of someone personally who had been sick. One participant described it
like this:
“I- Why do you think that those people who aren’t
following recommendations are making that choice?
P- Um, because it’s not hitting close enough home.
And like some of these big cities, the death rate and
what they have heard, they might see 3 or 4 or 10
cases in these little small areas. Um, you know, compared to [bigger county] that’s got like hundreds a
day.“ (W, 33, Nurse).

Perceived risk associated with COVID‑19

All of the study participants (n = 15) were aware of
COVID-19 and acknowledged that COVID-19 has been
causing sickness and death. It was a common understanding that many people had been affected, many have
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died, and there have been profound economic impacts.
One participant described this:
“ I- What does the pandemic mean to you? […]
P- It makes me like feel bad because I don’t like
[COVID-19] to happen to my family. Like […] I just
feel bad for them.“ (M, 40, Factory worker).
In general, based on the interview context, there was
increased concern about COVID-19 over time. From
when COVID-19 first emerged, to the time of the interview, perceptions seemed to evolve, though it was often
difficult for participants to pinpoint when their perceptions changed. When the threat was perceived as severe,
the recommended protective behaviors were also seen as
beneficial. The temporality of risk was described as follows by one participant:
“I: you’re talking about when you first heard of
it, maybe in February or March and the way you
thought of it then. Is that different from how you
think of it now? […]
P: So you know between February and April [pause]
you know as they if they could quarantine those
people that came in from other countries to try
to [pause] get a grasp on this pandemic. But they
didn’t, because back then, everyone just thought that
pandemic was a joke.“ (M, 56, Store worker).

Levels of concern

In general, there were three main types of risk perceptions found: personal health concerns leading to the
utilization of protective behaviors, interpersonal concern leading to protective behaviors, and little or no
concern resulting in only implementing the mandated
measures.
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“I: Does [the way the pandemic is going now] affect
how you think about how you are doing things? […]
P: Yeah, you got to think about what’s good for you.
I mean, okay, you know it ain’t good for you to walk
out in front of a damn bus, don’t you?
I: [laugh] Yes.
P: Yes. Don’t take no rocket scientist to figure out
some things.“ (M, 65, Retired).
“I- What do you think about the coronavirus pandemic now and the states re-opening? […]
P- We have to adapt to the virus. Not the virus
adapting to us. So, it’s all a matter of finding the way
the best way to do what you used to do every day
and go with it.“ (W, 29, Education).
Interpersonal level concerns

For some (n = 8), the use of protective behavior and
materials was motivated by interpersonal concerns. People reported wearing a mask, increased cleaning, and
adhering to social distancing measures to keep someone
else from getting sick, particularly children and older
adults. This was described as follows:
“I: But nowadays, do you wear a mask when you
leave the house? […]
P: Yeah. I don’t like them like, I can’t breathe when I
have them on because I smoke cigarettes. So it’s like,
you really can’t breathe very well when you have
them on. But, I mean, in order to keep my daughter from getting sick, I’ll definitely struggle a little bit,
you know.“ (W, 37, Unemployed).
Minimal to no concern

Personal level concerns

The utilization of protective behaviors for personal protection was common. Most participants (n = 10) took
these measures with their health in mind. In this case,
taking the time to do additional handwashing and cleanings, wearing masks, taking social distancing measures, and any other precautions to keep oneself safe was
deemed to be the obvious choice. Interviewees who had
personal concerns also indicated that taking these measures is now a part of normal life.
For example, this reasoning was described by some as
follows:

Other participants did not seem to perceive much of a
risk at all (n = 5). They may have used protective measures, but only because of local government, workplace,
or store requirements. This was often marked with an
ambivalent attitude towards the risk of COVID-19 in
terms of morbidity and mortality that was generally
based on religious beliefs.
“I: Is the way you think about [COVID-19] now, the
same as when you first heard about it? […]
P: Yeah. Yeah, I’m not really concerned. I know if I
die, I know where I’m going so.
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I: What do you mean?
P: Well, if I already get get coronavirus, you know,
I’m a Christian. So if I were to get it and not survive
it, I would be in heaven. So it doesn’t bother me. You
know if I were to get sick.“ (W, 43, Unemployed).
Furthermore, the perception of risk was at times influenced by the individual’s opinion of government or the
media, if either positive or negative (n = 8). Those who
had a negative attitude towards the government or media
tended to take minimal precautions. On the other hand,
when perceptions about government or media were more
positive, more protective measures were taken in general. However, most participants (n = 12) did not indicate
strong feelings about the government or media to influence decision making.
“I: What do you really think about [the recommendations you hear]?
P: Our politicians are a bunch of morons.
I: Okay, so you mean all of them? Your governor?
P: I’m I’m I’m talking about the 99.9% of the majority of the morons.“ (M, 56, Store Worker).
As opposed to the following sentiment.
“I: Do you think the recommendations and reports
are overblown? […]
P: Oh, no no. I wore one [a mask], no I wore one ever
since it came ever since it came out that they said
that we were supposed to, I’ve I’ve always worn one.
I: When you say they’ve said you’re supposed to,
where did you hear that from? The news?
P: Yeah, when the President was having the briefing
on TV every day and then Kentucky governor. Yeah,
came on and told us that, you know, [COVID-19]
was out there, it would be better if people wore the
mask. Some people do and some people don’t.“ (W,
58, Retired).
Vaccine acceptability

While most participants perceived some risk associated
with a COVID-19 infection and there were some worries
that the pandemic would never end, the use of a COVID19 vaccine was met with a high level of hesitation.
This hesitation centered on four main themes: vaccine
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knowledge, an individual perceived need for a COVID-19
vaccine, vaccine safety, and infringement on personal liberties. These themes along with other COVID-19 vaccine
acceptability findings are discussed here.
Vaccine knowledge

Several participants had difficulty understanding the role
vaccines would play in preventing COVID-19, frequently
confusing vaccines with some form of treatment or cure
instead of prevention (n = 6). This was expressed in the
context of asking questions about vaccines, revealing
some misunderstandings that required the interviewers
to explain the preventative nature of vaccinations.
“I: What have you heard about the efforts to create a new
vaccine for COVID-19? […] Have you heard anything?
P: About the cure?
I: Uh, yeah, about specifically a vaccine.
P: Uh [sigh] Huh? No comment. [laugh]
[…]
I: A cure, is a medicine that you take after you’ve
been infected, where as a vaccine you would take it
as a healthy….
P: Before you get it?
I: Before you get it.
P: Yeah.
I: In order to prevent it.
P: Alright.“ (W, 27, Factory Worker).

Perceived vaccine needs

Almost half of the participants (n = 7) did not see the
need for a vaccine to prevent COVID-19 for resuming a
normal life. They indicated they would not need a reason
for vaccine refusal, and the integrity of the information
they have received was in question. This was discussed as
follows:
“I: All right then on a scale of 1 to 10, with 1 being
not at all and 10 being definitely, how likely are you
to take a vaccine for coronavirus?
P: Zero.
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I: All right. Very clear. Um cool. Can you talk to me
a little bit about why this is zero?
P: I just, I just don’t believe in all the vaccines and
all this stuff that, I just, I don’t know, I just don’t
think that it’s something that I would need to do.“
(W, 43, Unemployed).
“I- Yeah, um, okay. How do you feel about possibly
taking a COVID vaccine, COVID-19 vaccine yourself? […]
P- No. I don’t do. I don’t need that. […] Because my
wife is here. […] My wife is my medicine.“ (M, 40,
Factory Worker).
“I- What would you have to hear in order for you
to feel better about getting the vaccine? […]
P- [sigh] Uh. I don’t know if I would trust in it. I
guess it has to come, an actual, personal who’s
who’s involved with it. […] I mean I’ve been reading articles on Facebook and certain media, and
even putting on CNN said that. It’s hard to believe
any of them anymore because anything could be
tote-up and have a label on it.
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hear about it, I’m going to run for it.“ (W, 27, Factory Worker).
Among these individuals, however, was a concern
about the equitable delivery of a vaccine and concerns
about possible future vaccine supply (n = 4).
“I- Is anything [about a new COVID-19 vaccine] of
concern to you?

P- Yes, I am worried. What if it’s only enough for like
20% uh of the community? What if just 80% of the
people get it? And what of the homeless?“ (W, 27,
Factory Worker).
Perceived vaccine safety

It was common that safety worries were perceived as barriers to vaccination and a driving force for vaccine hesitation. At times safety concerns were voiced generally. One
participant referenced it like this:
“I-How do you feel about people getting the vaccine?
P- Hey, you can use whatever you want to. It’s your
body, you feel like you want to use it, use it. You
want to put a bomb in your backseat that’s fine with
me. I don’t live with you.

I- Yeah.

I- Uh ok. So safety?

P- So it would really take, be up to a doctor to
truly know [phone ringing in background] to get
the right source.“ (W, 33, Nurse).

P- [laughter] You asked, I answered.“ (M, 65,
Retired).

While the belief that the vaccine was unneeded was
common, a minority (n = 4) of participants were enthusiastic about the opportunity to be vaccinated.
“I: On a scale of 1 to 10, with 1 being not at all,
and 10 being definitely, how likely would you be
to take a vaccine for COVID-19 tomorrow if there
were one available?
P: A 10.
I: A 10? You would definitely take it?

In addition to general safety concerns, because the vaccine would be newly developed, the worries about side
effects (n = 9) and vaccine components (n = 7) seemed
to be more pronounced than they would be otherwise.
Many participants (n = 9) pointed to unknown side
effects as a major concern.
“I- So on a scale, of let’s say 1 to 10 again, with 1
being kind of not at all, 10 being definitely, how
likely would you be to take a to take the vaccine for
COVID-19 tomorrow if it was approved and said to
be safe, and it was available?

P: Yes.

P- uh. I probably wouldn’t.
[…]

I: […] What exactly would motivate you to get it?

I- Why, why do you think that is? […]

P: I just fear for myself. Like especially because I’m
out here on my own. […] No family to run to, so I
definitely would take that as soon as possible. If I

P- Just, there’s no knowing the long-term effects. They
won’t know those until they do a mass, you know,
mass doses to everybody. It might be 2 or 3 years
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later they start realizing things that that come out of
it.“ (W, 33, Nurse).
Similarly, one participant described vaccine content
worries as follows.
“I: Um. And, ah what about safety? Are you concerned at all about the safety of a vaccine that they
might make for covid?
P: I am. I actually am. But what if they [pause]. Uh,
how do I say it. [pause] What if they’re putting less
of what’s in and putting more of what doesn’t need
to be in? […]
And what if they’re putting, not the right amount?
What if the amounts are uneven of what really needs to
be in the vaccine, and they’re putting less of it? You know
the wrong amounts.
I: Yeah, yeah. What, what makes you worried about
the way they make it?
P: Well are they sanitized? Um. Are they clean? Are
like have they washed their hands? Have they make
sure that it’s not, you know something that’s open,
and they decide to reuse it.“ (W, 27, Factory Worker).
Perceived Infringement on Personal Liberties

Vaccine concerns in general and concerns that potential vaccine mandates may infringe upon personal rights
made a vaccine for COVID-19 undesirable. Mandates
were occasionally spoken about positively. For example, the quote below suggests that only a mandate could
prompt the participant to be vaccinated.
“I: Yeah. So, if the vaccine was available, say, tomorrow. Would you take it?
P: Uhh. That would be an easy question. Probably.
If it was, if it was mandatory that you had to take
it. I probably would. Um, I don’t don’t work. So, I’m
retired and we’re not out of the house a whole lot. So,
it’s kind of like when a doctor tells you that you need
a flu shot, and then then she says, Well, if you’re
really not in the public a lot, I don’t really advise
you to take one. So that would probably be where I
would stand. And I’d, I’d, I don’t, I probably wouldn’t
take it unless it was mandatory that I had to take it
for uh some reason.“ (W, 58, Retired).
However, about half of the participants (n = 7) were
against vaccine mandates for COVID-19, as well as
other vaccines more generally, implying that a vaccine
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mandate would take away liberties in a way that shouldn’t
be allowed in the United States. Beyond personal rights
potentially being infringed upon, it was also sometimes
implied that desiring a mandated vaccine would be
foolish.
“I: Then how do you feel about mandatory vaccines?
Having a rule that everybody should get vaccinated?
P: Bullshit. What rule says to fit something into your
body? They should not be allowed to force you to put
something into your body.
I: About for schools? About for everybody?
P: Everybody. Anybody. We’re supposed to, should
have rights and freedoms. [pause] They should not
be allowed to force anything. [background noise]
I: Um, can I ask you why?
P: Because it’s taking away our rights. And that’s
what makes this America.“ (W, 37, Unemployed).

Discussion
The perception of risk and associated protective behavior is likely closely tied with rurality, where risk perception and protective behaviors likely differ between rural
and urban communities [42]. The connection between
the perceived risk of COVID-19 and COVID-19 vaccine acceptability is not overly apparent here, contrary
to some similar studies [43–49]. When it comes to the
perceptions of risk in the context of the COVID-19 pandemic, the participants universally understood that they
might get sick. When considering the temporality of
perceived risk, there was inconsistent seriousness paid
to the necessity of protection. However, after months of
news stories, government regulations, and widespread
economic impacts, the community members in this
study were aware of protective measures that are recommended to be taken. This change in perception of the
seriousness of the pandemic was often intangible when
asked if thoughts have changed over time, yet at times
marked when the local government or common storefronts ordered mandates for mask use.
The evaluation of the emerging data revealed three
main groups of participants in terms of perceived risk:
those with personal health concerns, those with interpersonal health concerns, and those with little to no concern. Protective behaviors were most commonly used for
personal protection. According to Dryhurst et al., often,
these measures were taken for oneself as well as when an
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individual’s actions could affect a loved one [50]. Focusing on the protection of others is an important aspect
of health promotion efforts and the way health warnings were communicated both locally and globally [51,
52]. The emphasis that this behavior is not only for your
health but also for protecting others seems to be effective
when considering the uptake of protective behavior.
When the participants perceived the risk of contracting COVID-19 to be small or inconsequential, the participants tended to view getting sick as just a part of life.
Those individuals tended to have little desire to change
how they do things to prevent negative outcomes and
only took precautions because they were mandated. It
has similarly been shown that when the risk of illness
seemed to be small, protective behaviors tended not to
be taken [53]. In this participant group – perceiving little or no concern for COVID-19 -- health messaging in
terms of personal or interpersonal impacts seemed to be
unmoving. This may give credence to the idea that mandates can induce behavior change during a pandemic
when other forms of communication did not [54].
When it comes to the COVID-19 vaccine and related
mandates, the themes that emerged included a lack of
perceived need, safety concerns, and concerns over personal liberties. As a reason for vaccine hesitation, the
perceived need seemed to at least partially point to a lack
of understanding of a vaccine’s purpose. Understanding
the intended benefits of vaccination tended to be associated with increased vaccine acceptance [55, 56]. However, acknowledging a lack of need seemed to be a strong
motivator that may not be influenced by vaccine promotion efforts, as these participants seemed unwilling to
vaccinate in any circumstance.
In addition to a low perceived need, many who might
consider vaccination indicated they would prefer to wait
and see if it is safe first. They indicated that they would
likely wait until well after the vaccine was licensed and
available to take it unless it was required to do so by
an employer. This safety concern encompassed potentially dangerous vaccine components and unknown side
effects. Many of these concerns seemed rooted in the
fact that a COVID-19 vaccine would be new, though
some mentioned safety concerns regarding other vaccines as well, regardless of when they were developed.
Concerns based on safety, composition, novelty, possible
side effects, and the desire to delay vaccination are common tropes in vaccine hesitancy literature. In fact, many
of these same concerns were discussed in a 2021 review
of factors contributing to vaccine hesitancy during recent
pandemics, epidemics, and global outbreaks including
the 2009 H1N1 pandemic [49, 57].
Machingaidze et al., in particular suggest that worries
surrounding vaccine hesitation globally are complex with
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several contributing factors [49]. Concern over vaccine
safety, vaccine need, and logistical distribution worries
indicated here align closely with concerns relating to vaccine hesitancy in low- and middle-income countries [49].
Sociodemographic factors such as political affiliation and
location of residence also contribute to high levels of vaccine hesitation in some areas [36].
Nonetheless, mandated vaccination for themselves
or their children was often described as unwanted. This
is a common occurrence and not specific to a COVID19 vaccine [13, 58]. Considering how often concerns of
future safety were voiced, the possibility that a mandate
may force the use of a vaccine that the community had
concerns about could lead to general mistrust [59].
The danger of COVID-19 was often evident, and most
participants in varying degrees perceived the risk it posed
to this population. This, however, did not seem to reliably
translate to the desire for a new COVID-19 vaccine. In
this instance, vaccine concerns appeared to outweigh the
potential benefits of preventing sickness for most participants. There was general unease towards a potential
vaccine, and only a minority would be enthusiastic in
receiving one regardless of potential concern. This is consistent with the current state of vaccine hesitation, where
the outlook is variable, and hesitation may or may not
prevent eventual vaccination administration [11, 12, 60].
While desire for a vaccine usually comes along with recognizing the risk associated with future illness, for most
participants in this study, the risk of illness as a result of
COVID-19 infection did not outweigh the risk they associated with a future COVID-19 vaccine [13].
While perceiving greater risk or seriousness of a
COVID-19 infection seemed to be closely tied to enacting protective measures that are less invasive than vaccines among this population, the relationship between
perceived risk and acceptability of a future COVID-19
vaccine did not seem to be as strong, suggesting that
messaging around the risk associated with a COVID-19
infection may resonate more strongly within this community when targeting preventative behaviors other
than vaccination. Low levels of vaccine literacy, concerns around perceived need, safety, and personal liberties underpin why a COVID-19 vaccine may encounter
hesitant beliefs and suggest that even in the context of a
COVID-19 pandemic, public health officials seeking to
promote COVID-19 vaccination should design messaging targeting healthcare provider recommendations, vaccine literacy and more generalized mistrust to address
the low perceived susceptibility, safety, and concerns
about personal freedoms.
This study adds to a large body of literature exploring
COVID-19 risk perception and provides much needed
detail about the relationship between those perceptions
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and protective behaviors, including vaccination in rural
areas of the United States [35, 61, 62]. While the results
contribute to a growing body of COVID-19 literature
outlining factors that influence vaccine hesitancy, results
suggesting greater acceptance of other preventative
measures among this rural population highlight the differential way risk perceptions shape intention for different protective behaviors, an area of study that is likely
to become more important as we think about future
pandemics, pandemic preparedness, and the challenge
of health communication during infectious disease outbreaks [63]. Considering the elevated awareness of infection control during the pandemic, this study may be
poised to contribute to effective health communication
specific to vaccination and other protective behavior [56].
This study has several strengths and limitations. First,
as with all studies that rely on qualitative data, social
desirability bias may have shaped the way participants
responded during the interviews. However, the fact that
interviews were conducted by phone instead of in-person, face-face, thereby allowing participants to maintain
some distance and anonymity from the interviews, likely
made it easier for respondents to respond. Secondly, the
generalizability of this study is particularly limited. Not
only was the sample chosen based upon convenience,
which could have led to the introduction of selection
bias, but while the study was open to individuals 18-65
years old, our sample skewed older. It didn’t include
populations 70 and older who may be more vulnerable
to severe cases of COVID-19. Additionally, participant
refusal rates were high resulting in a small sample size.
Thus, efforts to extrapolate these findings to other rural
communities and age groups should be made cautiously
despite approaching saturation within this data. Furthermore, as the pandemic continues to evolve, viewpoints
on protective behaviors and vaccine acceptability may
have evolved since data was collected. Nonetheless, this
approach did provide us with rich details about COVID19 risk perceptions and their relationship to several
preventative behaviors or vaccination intentions, using
participants’ own words, on a topic that would have been
harder to assess in a quantitative study.

Conclusions
This study has found that in one rural area of the US,
perceived risk is expressed in terms of worries for
themselves, others, or an ambivalent attitude towards
possible outcomes. Increased recommendations by
trusted sources or framing interventions in terms of
protecting themselves or others may be useful for
promoting non-invasive protective behaviors such as
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wearing masks, social distancing, and increased cleaning. These perceived risks do not seem to correspond
with a willingness for a COVID-19 vaccine. As vaccination is necessary to slow spread and reduce hospitalizations that overwhelm the health care system, promoting
vaccine acceptability is of critical concern. This vaccine
promotion effort may be positively impacted if vaccine
safety was addressed, trusted public sources drove the
messages, and messages emphasized how vaccinations
help prevent the spread of COVID-19 to others and
prevent severe disease.
Furthermore, as the pandemic continues to spread
and new variants cause additional concern, well-known
or personal experiences of sickness may influence individuals to become more accepting of protective behaviors or preventative vaccines. Exploring risk perception
and vaccine acceptability using qualitative methods
may be useful in guiding communication or policy during future pandemic events. However, as the interviews
were conducted before a COVID-19 vaccine was available, the gap between behavioral intention and behavior suggests a need for longitudinal studies which take
into consideration additional factors that may influence
uptake in other rural [64].
Acknowledgements
The authors would like to thank the study participants for their participation
and collaboration. We would also like to thank the Tulane Program to Advance
Representation in Minority Health Research for their support.
Authors’ contributions
NP conducted interviews, coded the transcripts, and was the primary preparer
of the manuscript. VP, RO, LM, and AM provided mentorship and editing of the
manuscript. TM conducted recruitment activates and interviews, as well as
provided manuscript editing and mentorship during the study. The author(s)
read and approved the final manuscript.
Funding
This work was made possible through financial support from a grant from the
National Institute of Minority Health and Health Disparities (“Tulane Program
to Advance Representation in Minority Health Research”; T37 MD001424).
Availability of data and materials
The data generated and analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Informed consent was given before each interview, and participants were
compensated for their time. This study was conducted in accordance with
the Belmont Principle guidelines for human-subjects research. The study
design was approved by the Tulane University Institutional Review Board (IRB)
(protocol 2020-738).
Consent for publication
Not Applicable.
Competing interests
The authors declare that they have no competing interests.

Patterson et al. BMC Public Health

(2022) 22:503

Author details
1
Social, Behavior and Population Sciences Department, Tulane School of Pub‑
lic Health and Tropical Medicine, New Orleans, LA, USA. 2 Tropical Medicine
Department, Tulane School of Public Health and Tropical Medicine, New
Orleans, LA, USA. 3 International Health and Sustainable Development, Tulane
School of Public Health and Tropical Medicine, New Orleans, LA, USA.
Received: 21 May 2021 Accepted: 24 February 2022

References
1. Martin A, Markhvida M, Hallegatte S, Walsh B. Socio-Economic Impacts of
COVID-19 on Household Consumption and Poverty. Econ Disaster Clim
Chang. 2020:1–27. Accessed 12/18/20
2. Bulut C, Kato Y. Epidemiology of COVID-19. Turk J Med Sci. 2020;50(SI1):563–70. Accessed 12/18/20
3. Saadat S, Rawtani D, Hussain CM. Environmental perspective of COVID19. Sci Total Environ. 2020;728:138870. Accessed 12/18/20
4. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg
N, et al. The psychological impact of quarantine and how to reduce it:
rapid review of the evidence. Lancet. 2020;395(10227):912–20. Accessed
12/18/20
5. Fadda M, Albanese E, Suggs LS. When a COVID-19 vaccine is ready, will
we all be ready for it? Int J Public Health. 2020;65(6):711–2. Accessed
12/18/20
6. Glanz K, National Cancer Institute (U.S.). Theory at a glance: a guide for
health promotion practice. NIH publication. 2005(no 05-3896):viii, 52 p.
Accessed 8/22/21
7. Sadique MZ, Devlin N, Edmunds WJ, Parkin D. The effect of perceived risks
on the demand for vaccination: results from a discrete choice experi‑
ment. PLoS One. 2013;8(2):e54149. Accessed 8/24/21
8. Thanh Le T, Andreadakis Z, Kumar A, Gomez Roman R, Tollefsen S, Saville
M, et al. The COVID-19 vaccine development landscape. Nat Rev Drug
Discov. 2020;19(5):305–6. Accessed 8/22/21
9. Wu D, Wu T, Liu Q, Yang Z. The SARS-CoV-2 outbreak: What we know. Int J
Infect Dis. 2020;94:44–8. Accessed 12/16/20
10. MacDonald NE, Hesitancy SWGoV. Vaccine hesitancy: Definition, scope
and determinants. Vaccine. 2015;33(34):4161–4. Accessed 8/20/21
11. MacDonald NE. Vaccine hesitancy: Definition, scope and determinants.
Vaccine. 2015;33(34):4161–4. Accessed 12/18/20
12. Larson HJ, Jarrett C, Eckersberger E, Smith DM, Paterson P. Understanding
vaccine hesitancy around vaccines and vaccination from a global per‑
spective: a systematic review of published literature, 2007-2012. Vaccine.
2014;32(19):2150–9. Accessed 12/18/20
13. Dube E, MacDonald NE. How can a global pandemic affect vaccine
hesitancy? Expert Rev Vaccines. 2020:1–3. Accessed 11/7/21
14. WHO. Ten health issues WHO will tackle this year. 2021 [11/4/2021].
Available from: https://www.who.int/news-room/spotlight/ten-threats-
to-global-health-in-2019. Accessed 4 November 2021.
15. Gardner L, Dong E, Khan K, Sarkar S. Persistence of US measles risk
due to vaccine hesitancy and outbreaks abroad. Lancet Infect Dis.
2020;20(10):1114–5. Accessed 11/13./21
16. Coombes R. Europe steps up action against vaccine hesitancy as measles
outbreaks continue. BMJ. 2017;359:j4803. Accessed 13 November 2021
17. Cohen E. Fauci says Covid-19 vaccine may not get US to herd immunity if
too many people refuse to get it. 2020. Accessed 12/16/20
18. Fontanet A, Cauchemez S. COVID-19 herd immunity: where are we? Nat
Rev Immunol. 2020;20(10):583–4. Accessed 2/7/22
19. Tenforde MW, Self WH, Adams K, Gaglani M, Ginde AA, McNeal T, et al.
Association Between mRNA Vaccination and COVID-19 Hospitalization
and Disease Severity. JAMA. 2021;326(20):2043–54. Accessed 2/7/22
20. Andrews N, Tessier E, Stowe J, Gower C, Kirsebom F, Simmons R, et al.
Duration of Protection against Mild and Severe Disease by Covid-19 Vac‑
cines. N Engl J Med. 2022;386(4):340–50. Accessed 2/7/22
21. Christina Maxouris and Holly Yan C. About 60% of American adults have
had at least one dose of Covid-19 vaccine, including more people of
color. 2021 [Available from: https://www.cnn.com/2021/05/18/health/
us-coronavirus-tuesday/index.html. Accessed 5/20/21.

Page 10 of 11

22. Mayo Clinic. U.S. COVID-19 vaccine tracker: See your state’s progress
[Available from: https://www.mayoclinic.org/coronavirus-covid-19/vacci
ne-tracker. Accessed 2/7/22.
23. The U.S. Is Entering a New COVID-19 Vaccination Crisis. 2021 [Available
from: https://time.com/6046880/covid-19-vaccine-slowdown/. Accessed
5/14/20.
24. CDC. Diabetes Report Card 2019 [Available from: https://www.cdc.gov/
diabetes/pdfs/librar y/Diabetes-Report-Card-2019-508.pdf. Accessed
12/18/20.
25. CDC. Adult Obesity Prevalence Maps 2020 [Available from: https://www.
cdc.gov/obesity/data/prevalence-maps.html. Accessed 12/29/20.
26. CDC. BRFSS Prevalence and Trends Data 2019 [Available from: https://
nccd.cdc.gov/BRFSSPrevalence/rdPage.aspx?rdReport=DPH_BRFSS.Explo
reByTopic&irbLocationType=StatesAndMMSA&islClass=CLASS10&islTopi
c=TOPIC31&islYear=2019&rdRnd=70569. Accessed 12/18/20.
27. Perez A, Naljayan M, Shuja I, Florea A, Reisin E. Hypertension, Obesity, and
COVID-19: a Collision of Pandemics. Curr Hypertens Rep. 2021;23(6):36.
Accessed 2/8/2022
28. Ng WH, Tipih T, Makoah NA, Vermeulen JG, Goedhals D, Sempa JB, et al.
Comorbidities in SARS-CoV-2 Patients: a Systematic Review and MetaAnalysis. mBio. 2021;12(1). Accessed 11/1/21
29. Wang B, Li R, Lu Z, Huang Y. Does comorbidity increase the risk of
patients with COVID-19: evidence from meta-analysis. Aging (Albany NY).
2020;12(7):6049–57. Accessed 8/22/21
30. Khubchandani J, Sharma, S., Price, J.H. et al. COVID-19 Vaccination Hesi‑
tancy in the United States: A Rapid National Assessment. J Community
Health 2021;46: 270–7 Accessed 11/13/21
31. Goin S. Kentucky further from lifting COVID restrictions as vaccination
rate decreases. 2021 [Available from: https://www.wave3.com/2021/
04/23/kentucky-further-lifting-covid-restrictions-vaccination-rate-decre
ases/. Accessed 5/15/2021.
32. Alcendor DJ. Targeting COVID Vaccine Hesitancy in Rural Communities
in Tennessee: Implications for Extending the COVID-19 Pandemic in the
South. Vaccine. 2021;9:1279. Accessed 13 November 2021
33. Do TVC, Thota Kammili S, Reep M, Wisnieski L, Ganti SS, Depa J. COVID-19
Vaccine Acceptance Among Rural Appalachian Healthcare Workers
(Eastern Kentucky/West Virginia): A Cross-Sectional Study. Cureus.
2021;13(8):e16842. Accessed 13 November 2021
34. Murthy BP, Sterrett N, Weller D, Zell E, Reynolds L, Toblin RL, et al.
Disparities in COVID-19 Vaccination Coverage Between Urban and Rural
Counties - United States, December 14, 2020-April 10, 2021. MMWR Morb
Mortal Wkly Rep. 2021;70(20):759–64. Accessed 11/4/21
35. Lennon RP, Small ML, Smith RA, Van Scoy LJ, Myrick JG, Martin MA, et al.
Unique Predictors of Intended Uptake of a COVID-19 Vaccine in Adults
Living in a Rural College Town in the United States. Am J Health Promot.
2021:8901171211026132. Accessed 11/13/21
36. McElfish PA, Willis DE, Shah SK, Bryant-Moore K, Rojo MO, Selig JP.
Sociodemographic Determinants of COVID-19 Vaccine Hesitancy, Fear
of Infection, and Protection Self-Efficacy. J Prim Care Community Health.
2021;12:21501327211040746. Accessed 11/13/21
37. Kentuckey Immunization Registry (KYIR). Kentucky COVID-19 Vaccination
Dashboard [Available from: https://dashboard.chfs.ky.gov/views/KYPub‑
licFacingDashboard_16191000580170/KentuckyCOVID-19Vaccination?%
3Aiid=1&%3AisGuestRedirectFromVizportal=y&%3Aembed=y. Accessed
2/8/2022.
38. Sun Y, Monnat SM. Rural-urban and within-rural differences in COVID-19
vaccination rates. J Rural Health. 2021. Accessed 11/4/21
39. Harris T. Grounded theory. Nurs Stand. 2015;29(35):32–9. Accessed
12/18/20
40. Alimujiang A, Khoja L, Wiensch A, Pike MC, Webb PM, Chenevix-Trench
G, et al. “I am not a statistic” ovarian cancer survivors’ views of factors that
influenced their long-term survival. Gynecol Oncol. 2019;155(3):461–7.
Accessed December 18, 2020
41. Chavez L, Mir K, Canino G. Starting from scratch: the development of the
Adolescent Quality of Life-Mental Health Scale (AQOL-MHS). Cult Med
Psychiatry. 2012;36(3):465–79. Accessed 12/18/20
42. Pro G, Schumacher K, Hubach R, Zaller N, Giano Z, Camplain R, et al. US
trends in mask wearing during the COVID-19 pandemic depend on rural‑
ity. Rural Remote Health. 2021;21(3):6596. Accessed 11/6/21

Patterson et al. BMC Public Health

(2022) 22:503

43. Reiter PL, Pennell ML, Katz ML. Acceptability of a COVID-19 vaccine
among adults in the United States: How many people would get vac‑
cinated? Vaccine. 2020;38(42):6500–7. Accessed 11/6/21
44. Gagneux-Brunon A, Detoc M, Bruel S, Tardy B, Rozaire O, Frappe P, et al.
Intention to get vaccinations against COVID-19 in French healthcare
workers during the first pandemic wave: a cross-sectional survey. J Hosp
Infect. 2021;108:168–73. Accessed 11/6/21
45. Holman DM, Benard V, Roland KB, Watson M, Liddon N, Stokley S. Barriers
to human papillomavirus vaccination among US adolescents: a system‑
atic review of the literature. JAMA Pediatr. 2014;168(1):76–82. Accessed
11/6/21
46. Detoc M, Bruel S, Frappe P, Tardy B, Botelho-Nevers E, Gagneux-Brunon
A. Intention to participate in a COVID-19 vaccine clinical trial and to get
vaccinated against COVID-19 in France during the pandemic. Vaccine.
2020;38(45):7002–6. Accessed 6 November 2021
47. Schmid P, Rauber D, Betsch C, Lidolt G, Denker ML. Barriers of Influenza
Vaccination Intention and Behavior - A Systematic Review of Influenza
Vaccine Hesitancy, 2005 - 2016. PLoS One. 2017;12(1):e0170550. Accessed
8/20/21
48. Solis Arce JS, Warren SS, Meriggi NF, Scacco A, McMurry N, Voors M, et al.
COVID-19 vaccine acceptance and hesitancy in low- and middle-income
countries. Nat Med. 2021;27(8):1385–94. Accessed 11/7/21
49. Machingaidze S, Wiysonge CS. Understanding COVID-19 vaccine hesi‑
tancy. Nat Med. 2021;27(8):1338–9. Accessed 11/7/21
50. Dryhurst SS, Claudia R.; Kerr, John; Freeman, Alexandra L. J.; Recchia,
Gabriel; van der Bles, Anne Marthe ; Spiegelhalter, David; van der Linden,
Sander Risk perceptions of COVID-19 around the world. Journal of Risk
Research. 2020. Accessed 2/12/21
51. WHO. Coronavirus disease (COVID-19) advice for the public who.int2020
[Available from: https://www.who.int/emergencies/diseases/novel-coron
avirus-2019/advice-for-public. Accessed 12/18/20.
52. CDC. How to Protect Yourself & Others cdc.gov2020 [Available from:
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/preve
ntion.html. Accessed 12/16/2020.
53. Ding Y, Du X, Li Q, Zhang M, Zhang Q, Tan X, et al. Risk perception of coro‑
navirus disease 2019 (COVID-19) and its related factors among college
students in China during quarantine. PLoS One. 2020;15(8):e0237626.
Accessed 12/18/20
54. Cvetkovic VM, Nikolic N, Radovanovic Nenadic U, Ocal A, E KN, Zecevic M.
Preparedness and Preventive Behaviors for a Pandemic Disaster Caused
by COVID-19 in Serbia. Int J Environ Res Public Health. 2020;17(11).
Accessed 12/18/20
55. Vetter V, Denizer G, Friedland LR, Krishnan J, Shapiro M. Understanding
modern-day vaccines: what you need to know. Ann Med. 2018;50(2):110–
20. Accessed 12/18/20
56. Troiano G, Nardi A. Vaccine hesitancy in the era of COVID-19. Public
Health. 2021;194:245–51. Accessed 11/6/21
57. Frew PM, Hixson B, del Rio C, Esteves-Jaramillo A, Omer SB. Acceptance
of pandemic 2009 influenza A (H1N1) vaccine in a minority population:
determinants and potential points of intervention. Pediatrics. 2011;127
Suppl 1:S113-9. Accessed 11/14/21
58. Van Hooste WLC, Bekaert M. To Be or Not to Be Vaccinated? The Ethical
Aspects of Influenza Vaccination among Healthcare Workers. Int J Environ
Res Public Health. 2019;16(20). Accessed 12/18/20
59. Malone KMH, A.R. Vaccination Mandates: The Public Health Imperative
and Individual Rights 2019. Accessed 10/31/21
60. Shen SC, Dubey V. Addressing vaccine hesitancy: Clinical guidance
for primary care physicians working with parents. Can Fam Physician.
2019;65(3):175–81. Accessed 12/18/20
61. Albahri AH, Alnaqbi SA, Alshaali AO, Alnaqbi SA, Shahdoor SM. COVID-19
Vaccine Acceptance in a Sample From the United Arab Emirates General
Adult Population: A Cross-Sectional Survey, 2020. Front Public Health.
2021;9:614499. Accessed 2/7/22
62. Zhang KC, Fang Y, Cao H, Chen H, Hu T, Chen Y, et al. Behavioral Intention
to Receive a COVID-19 Vaccination Among Chinese Factory Workers:
Cross-sectional Online Survey. J Med Internet Res. 2021;23(3):e24673.
Accessed 2/7/22
63. Maxmen A. Has COVID taught us anything about pandemic prepared‑
ness? Nature. 2021;596(7872):332–5. Accessed 11/15/21

Page 11 of 11

64. Hardt K, Bonanni P, King S, Santos JI, El-Hodhod M, Zimet GD, et al.
Vaccine strategies: Optimising outcomes. Vaccine. 2016;34(52):6691–9.
Accessed 12/18/20

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

