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Abstract

Introduction

Each year, over 450 000 Lyme disease diagnoses
are estimated to occur in the United States, and
current preventive measures have been insuffi-
cient to stem the rising incidence. An effective
human Lyme disease vaccine could be a pow-
erful intervention for population-level impact.
In advance of new Lyme disease vaccines com-
ing to market, this study explored barriers to
acceptability and motivations for the uptake of
a new Lyme disease vaccine. Researchers con-
ducted 9 online focus groups among consumers
who may potentially benefit from the vaccine
and 30 in-depth interviews among clinician
groups who may provide the vaccine. All partic-
ipants were recruited from three US regions of
high Lyme disease incidence. Researchers found
that participants shared common motivators to
either recommend (clinicians) or accept (con-
sumers) a Lyme disease vaccine, largely driven
by perceived benefits of the vaccine, the lack
of current effective preventive measures and a
greater peace of mind. The concern about the
challenges associated with diagnosing and treat-
ing Lyme disease is a primary motivator for
clinicians to recommend the vaccine, while the
concern about getting Lyme disease is a pri-
mary motivator for consumers to desire the
vaccine.

Reported cases of tick-borne diseases more than
doubled from 2004 to 2016—from 22 000 to 48 000
cases [1]. Lyme disease represented 82% of those
48000 cases. However, due to underreporting,
the US Centers for Disease Control and Preven-
tion (CDC) estimates that the true number of
diagnosed and treated infections is approximately
476 000 annually [2]. The Lyme disease bacterium,
Borrelia burgdorferi, is spread through the bite of
infected blacklegged ticks (or deer ticks), primarily
in the Northeast, Mid-Atlantic and Upper Midwest
regions of the United States [3]. Lyme disease is
a multisystem disease causing varied clinical man-
ifestations, including erythema migrans, arthritis,
facial palsy and carditis [4]. The myriad clini-
cal presentations of Lyme disease, limitations of
current diagnostic testing and ubiquitous misinfor-
mation [5-8] can make science-informed diagno-
sis and treatment for Lyme disease difficult for
clinicians, patients and parents [9].

Human development in the blacklegged tick
habitat and the range expansion of the tick put
more people at risk for Lyme disease [10]. Per-
sonal and yard-based prevention measures have
not proven sufficient to lower disease incidence
[11], and as per a nationally representative sur-
vey, nearly half of the respondents in high Lyme
disease incidence states reported not using any

© The Author(s) 2021. Published by Oxford University Press. All rights reserved.

For permissions, please e-mail: journals.permissions @oup.com

doi:https://doi.org/10.1093/her/cyab032

120Z Jaquiardag /| uo Jasn aieme|a( 1o Ausianiun Aq Z.21 /£9/Z2£008A0/18Y/S601 0 | /10p/3o1e-80uBAPR/IaY/WOo0 dnoolwepeoe//:sdiy Woll papeojumod


https://orcid.org/0000-0002-6172-1966
mailto:rdevchand@hagersharp.com

R. Devchand et al.

personal prevention methods [12]. In the absence
of other validated prevention methods, an effec-
tive human Lyme disease vaccine may be the only
intervention able to substantially reduce the disease
incidence.

A safe and effective vaccine for Lyme dis-
ease, LYMErix, was available for persons aged
15-70 years from 1998 until 2002 in the United
States [13, 14]. In February 2002, it was vol-
untarily discontinued by the manufacturer, Glax-
oSmithKline Pharmaceuticals, citing poor sales
[15]. However, several factors have been high-
lighted as reasons contributing to low demand,
including complex recommendations for the use of
the vaccine; the lack of approval for the use of the
vaccine in children, the group at highest risk; unval-
idated claims of the vaccine causing Lyme arthritis
and the coincident rise of general anti-vaccination
sentiment among the public [16-21].

Almost two decades have passed since the
LYMErix vaccine was withdrawn, but there are cur-
rently vaccine candidates being evaluated in clini-
cal trials, with potential availability for the general
population, including children, in the next several
years [22-26]. However, it is unclear how con-
sumers most at risk for the disease and clinicians
perceive future Lyme disease vaccines. Although
there is little research published on this topic, con-
sumer studies found that increased Lyme disease
knowledge and increased perceived susceptibility
are associated with the likelihood to engage in non-
vaccine preventive behaviors [27]. Additionally,
two recent surveys showed that a majority of adults
in Connecticut and Maryland and Asian Ameri-
can college students in New York would be will-
ing to receive vaccination against Lyme disease, if
available [28, 29].

In advance of Lyme disease vaccines coming
to market, this research explores what barri-
ers and supports exist for clinicians to recom-
mend vaccination and what factors encourage or
inhibit consumers at high risk for the disease
from embracing a vaccine to protect against Lyme
disease.

Methods

Study sample

Clinicians

Clinician participants were recruited through a
clinician-specialized market research firm from
three US regions of high Lyme disease incidence:
Northeast (Connecticut, Maine, Massachusetts,
New Hampshire, New Jersey, New York, Pennsyl-
vania, Rhode Island and Vermont), Mid-Atlantic
(Delaware, Maryland and Virginia) and Upper
Midwest (Minnesota and Wisconsin). The market
research firm maintains a national database that
clinicians opt into to participate in studies for which
they are eligible; clinicians who responded to the
initial call for participants for this study then under-
went additional screening for eligibility. Recruited
clinicians included a range of specialties likely to
diagnose and treat Lyme disease patients (Table I).
Inclusion criteria were: (i) pediatricians, fam-
ily practice and internal medicine physicians and
physician assistants/nurse practitioners (PA/NPs)
who see at least one Lyme disease patient per week,
on average, in summer months; (ii) occupational
medicine providers who see patients who spend at
least 25% of their time outside in wooded or brushy
areas and (iii) clinical retail providers, pharmacists
and public health nurses working in the specified
regions (no additional criteria). To ensure that clin-
ician participants represented mainstream practice,
all clinician participants were screened based on
responses to two attitudinal statements about vac-
cines. Clinicians who strongly disagreed that vac-
cines are important in keeping patients healthy and
that their role included vaccine recommendations
were excluded. Participants received honoraria of
$150-$175, depending on their clinical specialty,
for their participation.

Consumers

Consumer participants were recruited through a
national market research panel (with a similar
opt-in model to the clinician database) across
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Table I. Number of clinician IDI and consumer focus group participants by segment and region

Number of participants by region

Audience segment Northeast Mid-Atlantic Upper Midwest Total
Clinician IDI participants

Pediatricians 2 2 2 6
Family practice or internal medicine physicians who see adult patients 2 2 2 6
Physician assistants/nurse practitioners 2 2 2 6
Healthcare providers working in retail clinical settings 1 1 1 3
Pharmacists 1 1 1 3
Public health nurses at local health centers 1 1 1 3
Occupational medicine providers 1 1 1 3
Total 10 10 10 30
Consumer focus group participants

Adults aged 45-60 years 5 4 5 14
People previously diagnosed with Lyme disease by a physician 2 3 5 10
Parents of children aged 5-10 years 4 4 3 11
Total 11 11 13 35

three consumer categories: parents of children
aged 5-10years, adults aged 45-60 years and indi-
viduals previously diagnosed with Lyme disease
(categories were not mutually exclusive). Indi-
viduals with a previous Lyme disease diagnosis
were also recruited using online advertising on
Google and Facebook, which took consumers to an
online screener, and third-party recruiters followed
up with eligible participants for confirmation and
scheduling. Participants represented one of three
regions (Northeast, Mid-Atlantic and Upper Mid-
west) and a mix of agreement responses to attitu-
dinal statements about the importance of vaccines,
perceived susceptibility for getting Lyme disease
and current actions to prevent Lyme disease. Indi-
viduals who strongly disagreed with the importance
of vaccines in general were excluded from the study
to minimize skewed opinions that may not reflect
the opinions of the general population. Participants
received incentives of $75 for their participation.

Study procedure

Investigators received an institutional review board
exemption under 45 CFR 46.101(b)(2) from
the CDC Human Research Protection Office.
Semi-structured in-depth interviews among clini-
cians and online focus groups among consumers
were conducted during August—September 2018

using a web conferencing platform. Participants
provided verbal informed consent before the dis-
cussions began. Interview questions explored clin-
icians’ perceptions about and experience treating
patients with Lyme disease; focus group questions
examined consumers’ awareness, knowledge and
personal experience with Lyme disease and both
interview and focus groups discussions explored
participants’ attitudes and beliefs about a potential
vaccine to prevent Lyme disease.

Analysis

Interviews and focus groups were recorded and
transcribed. Using the applied thematic analysis
framework [30] and Dedoose qualitative analy-
sis software [31], two members of the research
team reviewed the transcripts to identify common
themes among participants, areas of consensus
and areas where participants differed in their per-
spectives and experiences. Researchers organized
excerpts using a codebook, including emergent and
a priori codes, categorized into barriers and facil-
itators that could influence the uptake of a Lyme
disease vaccine. Two researchers independently
coded the data, resolved coding disagreements and
refined coding frames [32]. Interrater reliability
was evaluated by percent agreement and Cohen’s
kappa.
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Results

In coding the data, investigators achieved an
interrater reliability of 96.8% agreement [33]
and a 0.64 pooled Cohen’s kappa, which met
goals of 80% agreement and 0.61-0.80 Cohen’s
kappa based on standards set by previous studies
[34, 35].

Interviews with clinicians

Thirty clinicians were interviewed; interviews
lasted 24-65min (mean=42min). Clinician
types included pediatricians (n=6), family
practice or internal medicine physicians (n=0),
PAs/NPs (n=6), healthcare providers working
in retail clinical settings (n=3), pharmacists
(n=3), public health nurses (n=3) and
occupational medicine providers (n = 3). Two clin-
icians were from specialized Lyme disease clin-
ics/academic research centers, and one participant
self-identified as a Lyme-literate physician (not
an official designation that requires certification),
although this was not a standard interview ques-
tion. Participant characteristics are detailed in
Table 1.

Facilitators for clinician recommendation of
a Lyme disease vaccine

Clinicians were generally receptive and enthusi-
astic about a Lyme disease vaccine; facilitators
included high incidence of Lyme disease, high
level of patient and clinician concern and high
perceived benefits of the vaccine. Twenty-six clin-
icians (87%) reported they would be very likely
to recommend a Lyme disease vaccine to their
patients, while four (13%) reported being some-
what likely to recommend the vaccine. Over half
of the clinicians deemed a Lyme disease vaccine
as more valuable than other preventive measures
due to a potential vaccine’s effectiveness, conve-
nience and safety and the added layer of protection
beyond potentially ineffective personal preventive
behaviors. Most clinicians ranked the importance
of a Lyme disease vaccine as equal to or greater
than other vaccines, contingent on Lyme disease

Table II. Factors that influence clinician recommendation of a
Lyme disease vaccine

Vaccine benefits

Protection for at-risk populations
Decreased disease burden
Decreased patient worry

Added layer of protection
Decreased healthcare costs
Decreased clinician worry

Vaccine risks
e Side effects
e False sense of security

Facilitators for vaccine recommendation
e Guidelines from professional/scientific body
e Patient receptiveness
e Insurance coverage
e Patient awareness

Barriers to vaccine administration
e Cost
e Anti-vaccine sentiment
e Patient concern about vaccine safety
e Clinician confusion about contraindications

incidence, patients’ risk of exposure and poten-
tial severity of the disease. More than one-third of
the clinicians reported that their patient population
would be receptive to a Lyme disease vaccine and
that some patients may be more receptive to a Lyme
disease vaccine than to other vaccines. Table II
summarizes factors that clinicians reported as influ-
encing their decision to recommend the vaccine to
patients.

Patient—provider interactions regarding Lyme dis-
ease. Clinicians suggested that patient awareness
of Lyme disease incidence in their regions leads
to fear and concerns, especially among parents.
As such, clinicians reported seeing many more
patients with ‘suspected’ Lyme disease than con-
firmed cases, usually in the context of a tick expo-
sure or non-specific symptoms. One-third of the
clinicians attributed patient fear to a lack of knowl-
edge about disease transmission and symptoms.
Clinicians reported challenges when discussing
Lyme disease with patients due to uncertain diag-
noses, high prevalence of misinformation and
patient resistance to certain treatment options (e.g.
antibiotics). More than half of the clinicians said
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that they often must combat misinformation that
patients receive about Lyme disease from friends
and family, advocacy groups and online sources.
These clinicians also shared that they must com-
bat ‘miseducation’ from other providers who do
not follow accepted guidelines and evidence-based
protocols (e.g. diagnostic tests and treatments).

I feel like I'm countering a lot of misinformation
all the time, and just having patients understand
how we’re testing, why we’re testing, when we’re
testing, interpreting the test results is sometimes
very challenging. I've had patients who just abso-
lutely will not accept it, and they’ve gone to see
a different doctor, and they’ve gotten the answer
they want and have gotten treatment, even though
their test is very clearly negative. (Family practice
physician, Mid-Atlantic)

Most clinicians reported frequently discussing
Lyme disease prevention with patients, most often
during the summer months, as a part of their reg-
ular wellness discussions with patients. Clinicians
discussed performing regular tick checks, wearing
protective clothing, using insect repellent, properly
removing ticks and avoiding tick-prone areas.

Clinician concerns about Lyme disease. Clinicians
reported that they were primarily concerned about
Lyme disease due to challenges related to diagno-
sis and treatment. All but one clinician expressed
frustration with diagnostic tests and some reported
that limitations of diagnostic tests and uncertainty
of test results often lead to over-prescription of
antibiotics. Over half of the clinicians reported
facing challenges in treatment outcomes, particu-
larly after delayed diagnosis, complex symptoms
or when treating children. Other clinician con-
cerns included high levels of risk in some of their
patient populations (e.g. hunters and outdoor work-
ers), lack of patient knowledge about Lyme disease
(e.g. transmission and treatment) and undesirable
or ineffective preventive methods.

Perceived benefits of a Lyme disease vaccine. Clin-
icians cited primary benefits of a Lyme disease

vaccine as protection for at-risk populations, reduc-
tion in disease burden and peace of mind for both
patients and themselves:

Fear has a lot to do with the way things get man-
aged, right? So, what ends up happening is, if a
patient comes in and they have a fear of Lyme
disease, you end up sometimes putting them on
antibiotics without any reason. Sometimes you
end up drawing blood and doing additional test-
ing without any reasons. Sometimes you’re kind
of stuck in this Lyme route. (Pediatrician, Mid-
Atlantic)

Almost half of the clinicians said that the vaccine
would provide an added layer of protection when
used with other preventive measures (e.g. insect
repellent and protective clothing). One-quarter sug-
gested that a Lyme disease vaccine would reduce
costs for patients and the healthcare system. A few
clinicians expressed that a vaccine could reduce the
demand for unnecessary antibiotics.

Barriers to clinician recommendation of a
Lyme disease vaccine

The interviews illuminated several potential bar-
riers to a strong clinician recommendation of
Lyme disease vaccination. A few clinicians across
specialties and regions reported not including pre-
vention recommendations as part of routine dis-
cussions with patients. Reasons cited were lack of
clinical priority, lack of time and/or the percep-
tion that prevention discussions are outside of the
clinician’s scope of work. Over half of the clin-
icians also identified patient misinformation as a
barrier to effective discussions about Lyme disease
prevention.

A quarter of the clinicians argued that a Lyme
disease vaccine would be less important than other
routine vaccines because Lyme disease can be pre-
vented through other measures, cannot be transmit-
ted person-to-person, is not widespread throughout
the United States and has a lower disease burden
than other vaccine-preventable diseases. Two clin-
icians speculated that patients may not perceive
the vaccine as a priority; for example, patients
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have other prevention options against Lyme dis-
ease, and other vaccines may take precedence.
The most commonly presumed barriers to vaccine
uptake were patient concerns about cost and safety
and anti-vaccine sentiment.

Five clinicians expressed concern that a vaccine
might promote a false sense of security against
Lyme disease and other vector-borne diseases.
These and other clinicians said they would encour-
age patients to continue to take measures to pre-
vent other possible infections associated with a tick
bite. Additionally, when diagnosed and treated in
a timely manner, clinicians recognized that Lyme
disease can be mild, which may decrease motiva-
tion to recommend the vaccine.

Focus groups with consumers

Thirty-five members of the general public par-
ticipated in the study, and focus groups lasted
46-91 min (mean = 67 min). Eleven (35%) repre-
sented parents of children aged 5-10years; 14
(40%) represented adults aged 45-60years and
10 (29%) represented people previously diagnosed
with Lyme disease by a physician (Table I).

Facilitators to consumer uptake of a Lyme
disease vaccine

Over half of the consumer participants said that
they would be very likely to get a Lyme disease
vaccine for themselves or their children or families,
citing high awareness, perceived susceptibility and
perceived severity of Lyme disease and preference
for a vaccine over other preventive measures. Most
consumers expressed a positive initial reaction to
information about the new vaccine in development;
all were still interested, if not more so, at the end
of the discussions and were eager to learn more.
Table III summarizes factors consumers reported
as influencing their decision to get a Lyme disease
vaccine for themselves and/or their families.
Nearly two-thirds of the consumers suggested
that having a vaccine to prevent Lyme disease
would be more effective, easier or more con-
venient than other preventive behaviors, such as
wearing protective clothing and performing tick

Table III. Factors that influence consumer acceptance of a
Lyme disease vaccine

Vaccine benefits
e Protection for at-risk populations
e Added layer of protection
e Reduced disease burden
e Decreased worry

Vaccine barriers
e ‘Newness’ of the vaccine
e Lack of perceived risk/not a priority vaccine
e Anti-vaccine sentiment

Factors informing vaccine decision

e Side effects and long-term safety
Cost and insurance coverage
Effectiveness
Dosage
Indications/contraindications
How it works
Convenience
Stakeholders and beneficiaries

checks. About half of the consumers ranked the
importance of a Lyme disease vaccine as equal
to or greater than other vaccines due to the dis-
ease burden on populations at risk and the potential
for long-term health consequences of the disease.
Four consumers reported that they often opt out of
other vaccines (e.g. influenza) but would be more
inclined to get a Lyme disease vaccine:

So, I’ve not done a flu shot. I’ve not done the
chicken pox. I think it’s higher [importance] just
because I'm exposed to it, and I've seen the dev-
astation with getting a tick bite and getting Lyme
disease. (Adult, Upper Midwest)

When discussing the vaccine itself, almost half
of the consumers mentioned that a Lyme disease
vaccine would be of significant interest to others
in their community, largely due to high incidence
of the disease and risk factors (e.g. time spent
outside).

Knowledge and awareness of Lyme disease. Adults
in the Northeast most often recognized Lyme dis-
ease as a common risk in their region and, there-
fore, had a heightened level of concern. The
reported incidence, perceived susceptibility and
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level of concern varied more among those in the
Mid-Atlantic and the Upper Midwest. Consumers
suggested that tick populations are so abundant in
parts of the Northeast and the Upper Midwest that
people are susceptible to tick bites wherever they
are, not just when in the woods or rural areas.

All consumer participants were generally aware
of how Lyme disease is spread through tick bites
and that ticks had to be attached for a certain
amount of time to transmit the disease. Fewer par-
ticipants specifically mentioned deer ticks, that not
all ticks carry the disease or that Lyme disease is a
bacterial infection.

All consumer participants were aware of at least
one way to prevent Lyme disease, with many citing
multiple preventive measures, including covering
exposed skin, wearing light-colored clothing, using
insect repellent, performing regular tick checks and
prompt and proper tick removal and taking envi-
ronmental measures (e.g. keeping grass short and
treating lawns).

Most consumers—except those with a previous
Lyme disease diagnosis—had limited knowledge
of the diagnosis and treatment of Lyme disease.
Two-thirds of the consumers associated delayed
diagnosis and treatment of Lyme disease with life-
long health issues. Four consumers commented
that even when treated, Lyme disease can cause
significant negative, long-term health issues, sug-
gesting that treatment may not always alleviate
symptom longevity or severity. This sentiment was
also reflected in some of the personal experiences
of those who had been previously diagnosed with
Lyme disease, with 7 out of 10 reporting delays in
diagnosis for months or years and lingering issues.

Perceived benefits of a Lyme disease vaccine. In
discussing disease prevention as a key benefit,
almost half referenced the high burden of Lyme dis-
ease in their area and the associated degradation in
the quality of life:

Here in Maine, we’ve become like the number
one state for Lyme disease. So, it’s a real com-
mon thing here, and I know quite a few people that
have gotten Lyme.... And a lot of them, seeing the
pain they’re in, knowing that, if there had been a

vaccine and they had taken it, their lives might be
very different today. (Adult, Northeast)

Almost half of the consumers shared that hav-
ing a vaccine to prevent Lyme disease would ease
their worry about getting the disease while being
outside and doing activities they enjoy. Over half
expressed that a vaccine would be one more tool
in their preventive toolbox, with several stating
that they would likely continue the other preven-
tive behaviors to protect against other vector-borne
diseases:

My thing is, there’s no guarantee that I am going
to be able to pick every tick off my child because
some are so tiny, and some are bigger... It doesn’t
matter if I put long pants on my child, spray
him, or check. There’s no guarantee, whereas if
there’s a vaccine, there’s a backup plan. (Parent,
Mid-Atlantic)

When thinking about who would most bene-
fit from a Lyme disease vaccine, consumers often
listed those who spend lots of time outside (recre-
ationally or by occupation), children, those in high
incidence areas, people with pets and those with
compromised immune systems.

Barriers to consumer uptake of a Lyme
disease vaccine

About a third of the consumers were undecided
about getting the vaccine for themselves or their
families. Fewer reported that it would be unlikely
for them or their families to be vaccinated, usually
due to the lack of perceived susceptibility, com-
peting medical priorities or disinterest or distrust
of vaccines in general. One-third of the consumers
suggested that a Lyme disease vaccine would be
less important than other vaccines because Lyme
disease is not transmitted person-to-person and not
every tick carries the Lyme disease pathogen.
Four consumers expressed concerns about side
effects, with most others assuming it would have
minimal risks. Three consumers suggested that
potential side effects may make a vaccine more
risky than other preventive behaviors. Four con-
sumers shared that they prefer to avoid vaccines in
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general. Two consumers also mentioned generally
that anti-vaccine sentiment in their communities
might be a barrier for vaccine acceptance more
broadly. Finally, two consumers mentioned that
the vaccine could create a false sense of security
among recipients if the vaccine was not completely
protective against Lyme disease.

While consumers generally perceived Lyme dis-
ease to be moderate to severe, three consumers
characterized the disease as mild if detected and
treated early, which may reduce interest in a Lyme
disease vaccine. Four consumers mentioned that
they do not feel enough at risk for Lyme disease
to necessitate vaccination.

Discussion

Most consumers and clinicians in areas of high
Lyme disease incidence were supportive of a
vaccine and would either highly recommend it
(clinicians) or be likely to receive it (consumers).
Participants in areas with high Lyme disease inci-
dence shared common motivators to either recom-
mend (clinicians) or accept (consumers) a Lyme
disease vaccine, largely driven by perceived bene-
fits of the vaccine, lack of current effective preven-
tive measures and greater peace of mind. Clinicians
in this study also expressed concern about their
capacity to diagnose and treat Lyme disease in
an efficient, evidence-based manner and would be
less concerned about misdiagnoses if patients were
vaccinated.

Clinicians seeing a key benefit to Lyme dis-
ease vaccination in avoiding challenges related to
diagnosis and treatment of the complex disease is
a novel finding and unique among provider vac-
cine recommendations, which are often grounded
in benefits to the patient. Removing Lyme disease
from the sometimes-long list of differential diag-
noses for illnesses with more generalized symp-
toms can ease patient discussions and improve the
time to an accurate diagnosis.

Additionally, that most clinicians would strongly
recommend the vaccine is meaningful. Previous
human papilloma virus (HPV) vaccine research has

shown that patients who receive a strong provider
recommendation for the HPV vaccine are 9-35
times more likely to start the series [36, 37],
and provider recommendation to parents and care-
givers is the strongest predictor of HPV vaccina-
tion among adolescents [38, 39]. Recent studies
have also shown that provider recommendations
would increase consumers’ willingness to get a
COVID-19 vaccine [40], potentially working to
overcome consumers’ concerns regarding the new-
ness of a vaccine.

While other studies have examined non-vaccine
prevention perceptions around Lyme disease in the
United States [12, 27, 41-45] and vaccine inten-
tions among targeted adult populations [12, 28, 29],
this is the first study that specifically explores the
perceived benefits of a new vaccine among a vari-
ety of clinicians and three at-risk segments of adults
across endemic regions. These results indicate that
both clinicians and consumers in high incidence
areas might have a greater sense of protection and
peace of mind compared to other prevention meth-
ods. Similar studies concerning perceptions about
a potential Zika virus vaccine found associations
between vaccine acceptability and perceived dis-
ease susceptibility. At-risk populations preferred a
potential Zika vaccine to other preventive behav-
ioral strategies, such as the application of a repel-
lent, that are challenging to implement consistently
[46, 47].

Similar to other research related to the HPV,
HIN1 influenza and early childhood vaccines
[48-50], our findings align with the Health Belief
Model, which suggests that six main constructs
(perceived susceptibility, severity, benefits, barri-
ers, cues to action and self-efficacy) influence an
individual’s decision about whether to take preven-
tive actions [51]. Our results suggest the need for
health promotion and messaging to patients in areas
of high risk or with high perceived susceptibility
that highlight the benefits of Lyme disease vaccina-
tion over barriers, such as concerns about vaccine
safety (particularly for a new vaccine) and logistical
barriers (e.g. cost).

While this effort establishes a supportive founda-
tion to understand clinician and consumer supports
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and barriers to Lyme disease vaccine acceptability
and uptake, additional work is needed to (i) under-
stand the perceptions and role of the Lyme disease
patient advocacy community in influencing clin-
ician and consumer acceptance of a vaccine and
(i1) develop and evaluate appropriate messaging for
vaccine promotion.

Limitations

The focus groups and in-depth interviews (IDIs)
comprised a relatively small sample size, and the
recruiting methods did not generate a representa-
tive sample, as is typical of qualitative research.
Additionally, the exclusion of participants who
strongly disagreed that vaccines are important to
protect public health limits the generalizability of
our results. However, this exclusion criterion was
justified, given that a strong anti-vaccine sentiment
is exceptionally difficult to change (Collier, 2017).

Implications for practice

Exploring vaccine perceptions from both consumer
and clinician perspectives provides a more holis-
tic view of the factors that might influence vac-
cine success and can inform communications and
education efforts that target both audiences. Pub-
lic health education efforts can leverage public
awareness about Lyme disease to position vacci-
nation as a prevention behavior, which may alle-
viate fear and uncertainty in both consumers and
clinicians.
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