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Background:Human Papillomavirus (HPV) is the most common sexually transmitted disease in the United States (US),
with 12 cancer causing strains. Vaccination rates in the southern US fall below the national average. Pharmacists pro-
vide an opportunity to improve vaccination rates.
Objectives: The objectives of this study were to 1) identify barriers and facilitators to providing the HPV vaccine and
Vaccines for Children (VFC) program participation in pharmacies and clinics, and 2) assess pharmacy staff, clinic
staff, and parent perceptions of 3 collaboration models to improve HPV vaccination.
Methods: A developmental formative evaluation was conducted with pharmacy staff, primary care clinic staff, and par-
ents of adolescent children. Interview guides were informed by the Consolidated Framework for Implementation Re-
search (CFIR). Barriers and facilitators to HPV vaccination and VFC participation were explored. Additionally,
acceptability of 3 collaboration models were explored: 1) a shared-responsibility model in which a physician provides
the first dose of HPV vaccine with the second provided in the pharmacy, 2) a pharmacy-based model in which a clinic
refers patients to the pharmacy to receive both doses, and 3) an insourced model in which pharmacists schedule days
to provide the vaccine in the collaborating clinic.
Results: Twenty-nine interviews were conducted between August 2019 and June 2020. Both pharmacy and clinic staff
had positive views toward the HPV vaccine and vaccinations in general. Pharmacists and physicians reported parental
awareness and education as a barrier to HPV vaccination. Counseling about HPV vaccine was reported as being more
time-consuming because of the stigma associated with the vaccine. Parents were willing to have their children vacci-
nated for HPV in the pharmacy but desired their child's physician be involved in the immunization process. The shared-
responsibility model was the most favored of the 3 collaboration models.
Conclusion: Perceptions of theHPV vaccine and vaccination in pharmacieswere positive. Collaboration between clinics
and pharmacies to improve HPV vaccination rates is viewed positively by pharmacy staff, clinic staff, and parents. This
study will guide implementation of pharmacist-physician collaborative models to improve vaccination through phar-
macy participation in the VFC program and HPV vaccination.
Keywords:
Community pharmacy
Human papillomavirus
Vaccines for children
Pharmacist-physician collaboration
Adolescent vaccination
1. Introduction

Human Papillomavirus (HPV) is the most common sexually transmitted
disease in the United States (US). An estimated 19,200 women and 11,600
men are diagnosed with HPV-related cancer each year in the US, with cer-
vical cancer being the most common.1 Cervical cancer is the fourth most
common form of cancer in women around the world, and a leading cause
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of cancer death in women globally.2 There are disparities for racial, socio-
economic, and geographic subgroups, with HPV-related cancer incidence
and death rates higher among black, low-income, ruralwomen, particularly
in the southern US.3

Many HPV-associated cancers are preventable through HPV vaccina-
tion. In the US, Gardasil-9 is recommended for children beginning at age
11 but can be given as early as age 9 and is typically recommended to
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individuals as old as 26.4 The vaccine is administered as a 2 or 3 dose series
depending on age of vaccination initiation and the child's immune system.4

Despite improvements in recent years, the HPV vaccination series comple-
tion rate for adolescents still falls short of the Healthy People 2030 goal of
80% with only 48% of adolescents aged 13 to 15 years having completed
the series in 2018.5 Of particular concern are southern, rural states where
adolescent HPV vaccination completion rates trend below the national av-
erage and are lower than metropolitan areas of the US.6

1.1. Vaccines for children program

Vaccines for Children (VFC) is a program administered by the Centers
for Disease Control and Prevention (CDC) that provides free vaccines, in-
cluding HPV, to providers for administration to adolescents at no charge.
All children under the age of 18 and enrolled in Medicaid or uninsured
are eligible. For administering the vaccine, providers earn an administra-
tion fee from the Centers for Medicare and Medicaid Services (CMS). De-
spite the strong reach potential afforded by access to free vaccines,
participation in the VFC program is low, especially in the southern US.
Low participation in the program by physicians in some rural areas results
in wait times as long as 12–18 weeks for vaccination appointments.7

1.2. Pharmacy participation in VFC program

Pharmacists are established immunization providers in the US since
first earning the ability to immunize in 1996.8 Nearly all states (45/50)
allow pharmacists to administer HPV vaccine under an immunization pro-
tocol. The most common requirement is a general immunization protocol
between a physician and a pharmacist that grants the pharmacist authority
to administer vaccines to any child. Community pharmacies are highly ac-
cessible when compared to clinical vaccination sites due to their extended
business hours, no copays for visits, and no requirement to schedule an
appointment.9–11 For individuals living in low income and/or rural areas
with few provider options, these characteristics may make pharmacies es-
pecially attractive. Pharmacies have had success in increasing access to
other vaccines with an estimated 6.2 million additional influenza immuni-
zations and 3.5 million additional pneumococcal immunizations attributed
to pharmacies annually.12

A large national survey of 1504 parents of adolescents found 81% en-
dorsed pharmacist-provided HPV vaccination as long as the pharmacist
had received proper training, reported the vaccine doses to the adolescent's
primary care physician (PCP), and referred the adolescent to the PCP for
other health services.13,14 Nevertheless, HPV vaccination in the community
pharmacy setting has been limited. Previous research conducted in a south-
ern, mostly rural state in the US found only 15.9% of pharmacies offered
HPV vaccine; only 4.4% had administered at least 1 dose in the past
year.15 Additionally, participation in the VFC program is extremely low -
there were only 68 pharmacies enrolled in the VFC program nationwide
as of December 2020.

1.3. Collaboration models

A variety of potential collaboration models between physicians and
pharmacists could be developed that may facilitate an increase in HPV vac-
cination. For example, in a “shared responsibility model” an agreement be-
tween physician/clinic and pharmacist/pharmacy can be established so
that the first dose of HPV vaccine is given in the clinic while the second
dose is provided in the pharmacy.16 This collaboration model may be ben-
eficial for pharmacy/clinic partnerships in which both are enrolled in the
VFC program. Another example is a “pharmacy-based model” in which a
pharmacist and physician agree that all adolescent patients will receive a
strong recommendation in the physician's clinic and all doses of HPV vac-
cine will be administered in the pharmacy. This collaboration model may
be beneficial for pharmacy/clinic pairs in which only the pharmacist is en-
rolled in the VFC program. A final example is an “insourced model” in
which a pharmacist and physician agree on specific days/times that the
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pharmacist provide immunizations in the physician's clinic. This may also
be a collaboration model that is beneficial for pharmacy/clinic pairs in
which the pharmacist is the only VFC enrolled provider. Regardless of the
model chosen, communication between pharmacy and clinic will be crucial
to ensure accurate vaccination records are kept for physician and pharma-
cist follow-up and completion of the multi-dose series.

1.4. Study objectives

The objectives of this study were to 1) identify barriers and facilitators
to providing the HPV vaccine and VFC participation in community pharma-
cies and clinics, and 2) assess pharmacy staff, clinic staff, and parent percep-
tions of the 3 collaboration models to improve HPV vaccination series
completion rates.

2. Methods

This study conducted a developmental formative evaluation17 using
semi-structured interviews with pharmacy staff, primary care clinic staff,
and parents of adolescent children living in the southern US. A regional su-
permarket pharmacy chain agreed to partner with the research team for
this study. The leadership of this pharmacy chain had already made the de-
cision to dedicate resources to support the adoption and initial implementa-
tion of the VFC program. This allowed for the unique opportunity to explore
barriers and facilitators beyond the adoption decision. In order to ensure
multiple points of view were taken into consideration when determining
barriers and facilitators, pharmacy staff interviewed included pharmacy
managers, staff pharmacists, and pharmacy technicians. It was important
to collect data from primary care clinic staff that practice in the same geo-
graphical area as our partner pharmacies and have shared patients. Phar-
macy staff nominated primary care clinics and/or physicians for
recruitment based on their number of shared adolescent patients. Leader-
ship at nominated clinics was contacted and permission to recruit clinic
staff was obtained. Once permission was obtained, clinic leadership sug-
gested an initial staff member to contact for an interview. Additional staff
members were identified using snowball sampling and asking, “Who else
at your clinic would you suggest I contact to speak about HPV vaccine
and potential collaboration models?” at the end of each interview. To en-
sure multiple viewpoints within the clinic were considered, physicians, ad-
vanced practice registered nurses (APRNs), clinical pharmacists, and nurses
responsible for administering vaccines were invited to participate in an in-
terview. Parents of children age 11–17 were also nominated by our partner
pharmacies for recruitment. These parents were individuals that the phar-
macist felt would be willing to participate based on prior interactions. Vac-
cination status of potential participants was not used to determine
eligibility but was asked during the interviews. Potential participants
were contacted via telephone to invite them to participate in an interview
using a recruitment script. The University of Arkansas for Medical Sciences
Institutional Review Board approved this study and classified it as Exempt,
category 2 based on Title 45 CFR 46.101. A waiver of documented in-
formed consent was granted given that some subject interviews would
occur via telephone and mailing an informed consent document with iden-
tifiable names of subjects could compromise confidentiality. However,
prior to the start of each interview, a verbal informed consent process
with IRB approved script was followed in which the participants were
given detail about the risks associated with their participation. Verbal con-
sent was obtained from all interview participants. All interviewees were of-
fered a modest monetary incentive for their participation.

2.1. Data collection

Interview guides were informed by the Consolidated Framework for Im-
plementation Research (CFIR).18 This framework borrows constructs from
Rogers' Diffusion of Innovations,19 Greenhalgh and colleagues' review of
diffusion of innovations in service organizations,20 and other sources, to or-
ganize a multitude of constructs into 5 domains: 1) intervention
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characteristics, 2) outer setting, 3) inner setting, 4) characteristics of indi-
viduals, and 5) process. Using CFIR as a guide, interview questions explored
barriers and facilitators to HPV vaccination, other services provided in
pharmacies and clinics, vaccination procedures, and frequency of vaccine
administration. Example interview questions utilized to explore CFIR do-
mains are provided in Table 1. Pharmacies and clinics were also asked
about current participation in the VFC and their thoughts on the implemen-
tation of this program in their practice settings. Questions about the 3 col-
laboration models were included in each interview with pharmacy staff,
clinic staff, and parents. Pharmacy and clinic staff were asked whether
they would be interested in participating in a collaboration, which of
thesemodels theywould prefer, andwhat barriers may hinder implementa-
tion of these models. Parents of adolescents age 11–17 were asked about
their perceptions of HPV and other immunizations, their relationship
with their physician and pharmacist, whether they would have their chil-
dren vaccinated at their pharmacy, and which collaboration models they
preferred. All interviews were conducted by a PhD-trained member of the
research teamwith expertise in qualitative data collection using interviews.
All interviews were digitally recorded for analysis.

2.2. Data analysis

Recorded interviews were analyzed using a rapid content analysis tech-
nique in which summary templates are utilized to code key excerpts to pre-
identified areas of interest.21 This method allows analysis to take place im-
mediately following completion of interviews without the need for full
Table 1
CFIR domains and example interview questions.

Domains Example interview questions

Intervention
Characteristics

• What do you think about offering HPV vaccine in comparison
to other vaccines?

• What are your feelings toward the amount of time and energy
that would be necessary to provide and be reimbursed for the
HPV vaccine?

• What are your perceptions of the cost required to provide the
HPV vaccine?

Outer Setting • What issues are you confronted with that are population/area
specific? How do you overcome them?

• What external factors/policies make offering the HPV vaccine
more/less difficult than other vaccines?

• What do you think the perception of your pharmacy/clinic is
among the community? What about among parents of ado-
lescent children?

Inner Setting • What services are currently offered for the adolescent patient
population? Are these different than the services offered for
other patients? How?

• What are your thoughts about the training and support you
receive for the current services you offer? What about for new
services?

• Would pharmacy/clinic leadership be involved? How?
• Are there structural characteristics of your organization that
make providing vaccines easy/difficult?

Characteristics of
Individuals

• What would you like to see included in the training to pro-
vide the HPV vaccine/VFC vaccines that would make it easier
to implement the collaboration between your pharmacy and
the physician's office?

• Do you feel like your pharmacy/clinic is an appropriate place
to provide the HPV vaccine? Why or why not?

• In general, what do you think about providing vaccines?
What about the HPV vaccine?

• Are your coworkers positive or negative toward vaccines in
general? What about the HPV vaccine?

Process • Do you believe you will encounter any pushback from any of
your coworkers if you entered a collaboration with a
pharmacy/clinic? How would you overcome it?

• How do you know if you're doing a good job when it comes to
vaccinations? Other services?

• What is the process like when making the decision whether to
implement a new service?

• What kinds of resources would you need to implement a
collaboration with a pharmacy/clinic?
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transcription. Researchers listen to audio recordings of interviews and
only transcribe statements from participants that fit within one of the sum-
mary template areas of interest. This allows theme saturation to be identi-
fied while data collection is ongoing and as a result, reduces unnecessary
data collection and ensures timely dissemination of findings. Summary
template areas of interest reflected the 5 CFIR domains listed in section
2.1. Interview statements of interest were transcribed and coded to a spe-
cific CFIR domain and classified as a barrier or facilitator. Additionally,
summary templates included areas for interpretation of responses to ques-
tions about the 3 collaborationmodels. Two researchers performed the cod-
ing process. Summary templates with transcribed interview excerpts were
uploaded to MAXQDA qualitative data analysis software22 for comparison.
Discrepancies between coders were resolved through discussion.

3. Results

Interviews took place between August 2019 and June 2020. A total of
29 interviews were conducted. Fourteen pharmacy staff (8 pharmacists, 6
technicians) from 5 pharmacies, 10 clinic staff (5 physicians, 2 APRNs, 2
nurses, 1 clinical pharmacist) from 3 primary care clinics, and 5 parents
of adolescent children participated in an interview. Individual recorded in-
terviews lasted between 20 and 60 min.

3.1. Barriers and facilitators reported by pharmacy staff

Intervention characteristics were more commonly seen as facilitators
than barriers in pharmacy interviews. Since vaccinations were already pro-
vided in the participating pharmacies, many expressed that there was little
difference between what they are currently doing and what would be re-
quired if they were asked to increase the HPV vaccinations. Pharmacy
staff explained, “We're used to giving shots and do it pretty well. We give
the flu shot, and Shingrix, pneumonia, Tdap… It's not hard to step away
and do that for a minute.” Another pharmacy staff member stated, “It
would be roughly the same as we do for flu. We could advertise a little
and see.” They also felt focusing on increasing HPV vaccination would
not result in a large increase in their workload. One pharmacist explained,
“Even when we advertise, outside of flu season, we only do a handful of in-
jections amonth.”When asked if theywould need additional training or ed-
ucation to provide the HPV vaccine, themajority of pharmacy staff felt they
were adequately trained but may benefit from education materials they
could sharewith patients to start the conversation and provide information.
When asked specifically about the VFC program, some pharmacists felt the
requirements of the program were somewhat of a barrier. Many pharma-
cists mentioned the requirement of a second refrigerator for VFC vaccine
storage and a secondary emergency location in the event of a refrigerator
malfunction as barriers to participation but, “once you have that and you
get the hang of the reporting, it takes about 30 minutes to an hour of
extra work every month to make sure everything with the program is
how they want it.”

Barriers in the outer setting were more frequently mentioned than facil-
itators in the pharmacy staff interviews. The majority of interviewed phar-
macists viewed misperceptions of the HPV vaccine, along with other
vaccines, as barriers to education and provision of the vaccine. One compo-
nent of the misperception was associated with advertisements for the vac-
cine and sexual transmission. For example, one pharmacist stated, “it
needs to be advertised as a cancer preventer and not a sexually transmitted
disease.” Pharmacists indicated they believed the pharmacy was a suitable
location to administer the HPV vaccine but noted there seemed to be a
lack of demand or knowledge for the vaccine. For example, one pharmacist
stated, “There are probablymore [adolescent patients] than I realize but our
population is older.” Another pharmacist echoed this sentiment saying, “…
we have an older population and not in a prime location for children. We're
mostly retirement age.” When asked specifically about the VFC program,
the majority of pharmacy staff reported that there were a large number of
rural, low-income families in their area, and the children in those families
would likely be eligible but that the “medical clinics usually see the younger
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patients.” Overall, pharmacists expressed a need to increase awareness, ed-
ucate parents on the vaccine, and make sure families know they can have
their children immunized quickly and for free in the pharmacy.

Pharmacies reported multiple barriers and facilitators in the inner set-
ting. Of note, structural characteristics, such as lack of a private room for
vaccine administration, were reported. One pharmacist explained, “There
could be a privacy thing. It might make people a little uncomfortable… es-
pecially children.” There was clear support from upper management
through the decision to enroll in VFC but some of the pharmacy staff
were not as enthusiastic. For example, one pharmacist explained, “Our
MTM [medication therapy management] program is pretty intensive and
adding that on top of everything…I've heard some frustration. But I think
we're still positive…we as our company as a whole… that's the direction
they want to go and we're following as best we can.” Pharmacy staff
highlighted the support they receive from upper management with one
pharmacist stating, “It's a few hours of CE [continuing education] every
year and they give us time to get that completed… the company covers
stuff like that.” Additionally, the overwhelming majority felt their pharma-
cies were great places to make vaccination a priority. One pharmacist said,
“[The pharmacy] is one place I think it should be administered, but it's not
happening yet…conversations mostly happen at physicians' offices… but
we should be having those conversations in the pharmacy, too.”

Overall, the characteristics of the individuals working in the pharmacies
were considered by participants to be facilitators more frequently than bar-
riers. Responses to questions found that the majority of pharmacy staff
interviewed had positive attitudes toward vaccination and demonstrated
broad support for vaccine administration in their pharmacies. Many phar-
macy staff said they had their own children vaccinated for HPV and they
would have no problem recommending the vaccine to parents of adolescent
children. Pharmacists and pharmacy technicians reported being knowl-
edgeable about the HPV vaccine and pharmacists were confident in their
ability to provide the vaccine and counsel patients. One pharmacist stated,
“I think pharmacists are perfectly capable of doing the kind of education re-
lated to disease prevention that physicians can do.” The majority of phar-
macists did not view the HPV vaccine as different from other vaccines but
mentioned public stigma associated with the HPV vaccine as a concern.
For example, one pharmacy staff member stated, “It's [the vaccine is]
harder sell because it's not as commonly discussed in regards to the disease
it's actually preventing.”

Process factors mentioned by pharmacy staff included use of opinion
leaders, especially management within the company. Administration in
the pharmacy was typically described as “top down” decision making
with support provided by management to implement decisions. For exam-
ple, one pharmacy staff member explained, “…[management] really sup-
port us doing these things… these new services. [Manager] helps us find
help to get started and points us in the right direction with how to track
and record…” Overall, pharmacy staff felt they were given the resources
and support from management needed to successfully provide HPV vac-
cines and participate in the VFC program.

When pharmacy staff were asked about the potential collaboration
models, all pharmacy staff interviewedwere supportive of collaboration be-
tween the healthcare settings. Themajority of pharmacy staff indicated pos-
itive opinions toward collaborating with a primary care clinic and were
supportive of either the shared-responsibility or pharmacy-based model.
There wasn't much interest in the insourced model with one pharmacy
staff member explaining, “…the logistics… just scheduling and
transporting the vaccine and keeping it stored at the right temperature…
I'm not sure if the VFC program would even let us.” The majority of phar-
macy staff favored the shared responsibility model. One pharmacist said
pharmacists could serve as an “option when patients can't get into the
doctor's office and need vaccines for school.” Another pharmacist ex-
plained, “Our patients really trust us but they also really trust their physi-
cians… I think it would be really beneficial if they had that
recommendation from the physician to get it at the pharmacy… and they
wouldn't have to go to the health department.” Pharmacy staff also felt
they could leverage their existing relationships with local clinics with one
4

pharmacist stating, “I think it's an excellent idea. I have no problem
reaching out to those physicians. I know those clinics and talk to the nurses
and doctors… Andmost of them, they've quit giving all those shots. They're
kind of referring them all out… that's what I've seen.”

3.2. Barriers and facilitators reported by clinic staff

Themajority of primary care clinic staff interviewed explained that pro-
viding immunizations was part of their daily routine. One clinic staff mem-
ber explained, “We do pretty much the entire series of vaccines from birth
to the adult recommended vaccines.” When asked specifically about the
HPV vaccination, clinic staff explained that, “there is no accountability on
the patients end to have that completed… We offer it but parents often
say they are not interested. It is difficult to respond. Most of the time we
hear that they just don't need it.We give them the background of the impor-
tance of the HPV vaccine, the cancer prevention and all that, but they say
they aren't interested.” The majority explained a big difference between
counseling on HPV vaccine and other vaccines is that some parents believe
it will lead to sexual activity. One physician explained, “They think that by
vaccinating their children against HPV that you're somehow endorsing pro-
miscuity and they obviously don't want to do that.” Many physicians also
felt that the effort to provide the vaccinewas greater than other vaccines be-
cause it is amulti-dose series. One key informant explained, “Since it is a se-
ries of 2 or 3 shots, wemay be successful in giving thefirst dose, we give the
patient a reminder card with a date on it, but most of them don't follow the
recommendation.”

In the outer setting, a large number of barriers were reported by clinic
staff. Education and trust were seen as major barriers to vaccines in general
but especially when considering the HPV vaccine. One clinic staff member
explained, “In just the past few weeks I've come across a few parents who
chose not to vaccinate their children. I asked them why and the only rea-
sons I could get from them were ‘personal beliefs’ which makes it hard to
understand where the beliefs come from or how to address them… And I
don't want to push someone into something they don't feel comfortable
doing. I ask them to think about it or talk about it with their spouse and
call me with any questions.” Another physician explained their clinic's pol-
icy, “wehave printedmaterials for distribution and all of it is at an 8th grade
reading level or below. We try to make it easy to understand. We know
there is misinformation about vaccines and anti-vaxers and our population
has low health literacy and I think that contributes to them being easily in-
fluenced or tricked into believing all the negative stuff on social media and
Facebook.” Other parent resistance toward the HPV vaccine was explained
by one clinic staff member who explained, “Honestly, [I have] more diffi-
culty convincing parents with the HPV vaccine. There is a misunderstand-
ing and it does take time to explain. It's associated with something that
can be sexually transmitted, there is sometimes a little bit of reluctance
from their perspective because it maybe condoning or allowing a larger
amount of sexual activity. Because of that, there's a little bit of resistance
we sometimes meet with that set of vaccinations. It's a challenge we've
seen for a time.” Additionally, the lack of a mandate for the HPV vaccine
was viewed as a barrier to many physicians. One physician explained,
“We feel it is an essential component of the immunization schedule but it
is not mademandatory through the school systems like the other vaccines.”

For the inner setting, the majority of primary care clinic staff explained
that HPV series completion rate was a “performance metric” (meaning
something that they aremeasured on by their healthcare systems/insurers),
although it was not one they thought they performed very highly on. While
itwas clear immunizationswere a priority for the staff interviewed, they ex-
plained that leadership within their organizations often prioritize numer-
ous activities at once and it can be difficult to keep up with them all.
Overall, clinic staff expressed the opinion that the clinic was the obvious
place to have children immunized. One physician explained, “Parents
bring their kids here to get their children vaccinated so they can go to
school. When they bring them here, they kind of expect it. I think a lot of
parents think that is the only reason for the well-child appointment.” The
majority of the clinic staff interviewed reported that their clinics were
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enrolled in the VFC program but explained that the enrollment and moni-
toring requirements were handled by administrators, not by providers.
One physician explained, “There's only a small number of us here but that's
not something I deal with. I'm not sure who does that but it's probably [ad-
ministrative position]. VFC or not, it makes no difference to me.”

Regarding the characteristics of the individuals, clinic staff had a posi-
tive attitude toward vaccines in general, the HPV vaccine, and the VFC pro-
gram. Amajority also expressed a strong belief that vaccines are vital for all
children to avoid unnecessary disease. One physician explained, “When a
parent has concerns, I take the time, an extra 5 to 8 minutes, and counsel
them on the importance of the vaccines. My appointments are scheduled
for 15 minutes but I'll mess up my whole day trying to explain this. In the
real-world, if every parent is apprehensive, it won't work… and sometimes
you don't have that much time to sit and talk to them in detail, but I try.”

Clinic staff did not have strong opinions on process factors such as opin-
ion leaders or champions. Many mentioned performance metrics as ways
they receive feedback but how they used that information varied. A small
number of clinic staff reported benchmarking for improvement but for
most, the metrics appeared to be more of a measurement of their patients'
acceptance of their recommendations, not of the effectiveness of their rec-
ommendations. For example, one clinic staff member said, “I know we
track that… I know we want the number high… I'm not sure if they've [ad-
ministration] done anything to try to improve or not.”

When clinic staff were asked about the 3 potential collaborationmodels,
overall sentiments were positive. All clinic staff interviewed expressed in-
terested in collaborating with a pharmacy to provide more HPV vaccines
but there were some concerns about documentation and accuracy of re-
cords. For example, one physician explained, “Many times my adult pa-
tients can get vaccines elsewhere and I don't ever know that it happened.
And we're within driving distance of [bordering states] so we see patients
from 3 different states. And when it happens state to state, that's when
you run into problems. So, when I start talking to them about it, they'll
say they've already had that… that is why documentation is extremely im-
portant. It needs to be in the vaccine registry or we need to be informed
somehow. We used to get a ton of faxes but that has kind of stopped.”
The shared-responsibility model was overwhelmingly the favored model
among all interviewed physicians. Frequently mentioned reasons that phy-
sicians favored this model over the others were that vaccines provide an in-
centive for children to visit the clinic for well-child exams and that they felt
it was important that they provide initial counseling about HPV and HPV
vaccine. One physician stated, “If the vaccines were just administered at
the pharmacy that would decrease the number of opportunities for the par-
ents to bring their children in for wellness visits. That is what I think they
think about when they bring their children in, the shots, they're not think-
ing about the other advantages of the physical signs, searching for signs of
depression, diabetes… I don't really like the [pharmacy-based model] very
much.” Another physician explained, “I think the most effective would be
the shared-responsibility… I think it's still important to have everyone in-
volved with it. I think that one would be more effective, especially with
the 2-part vaccination. It's a nice option that patients would welcome. Peo-
ple don't like going to the doctor so if you can avoid that and go to a phar-
macy in the community which many times happens to be in a store they're
already going to, you're more likely to capture that repeat.” There was also
minor concern with how administration at some of the clinics would react.
For example, one physician explained, “I think it's a brilliant idea. As long as
the systems are updated and there is a way for us to know what vaccines
have been given…the issue would be more with administration than any-
thing.” Additionally, there were some concerns that partnering with a spe-
cific pharmacy may upset other pharmacies in the surrounding area. One
clinic staff member explained, “We have local community pharmacies
that do great things for our patients… they've really stepped up and go
way beyond what is expected. If they hear we are sending all these patient
somewhere else to get this… I don't know. I think that's going to take some
political savviness or good communication… That we aren't trying to get
them to transfer all their ‘scripts to another pharmacy and that we're just
trying to get them their HPV.”
5

3.3. Parent perceptions of the HPV vaccination and collaboration models

Overall, the majority of parents indicated a positive perception of vac-
cines. One parent said, “I am pro-vaccine…I think vaccines are important
and I think all kids should get them.” Another parent explained, “If they're
recommended by a professional, then, I mean, I'm pretty sure the profes-
sional knows what they're talking about.” All but 1 of the parents reported
that their children had received the influenza vaccine the previous year.
When asked specifically about the HPV vaccine, the majority of parents re-
ported not having their children immunized. When asked why not, the ma-
jority of parents stated that it had not been recommended or that they
believed their children were too young. One parent explained, “I know
it's a newer vaccine… It's not one that I got… So I had sort of a negative
stigma towards it but…as a parent, you can do as best as you can and try
to encourage your kids to make the best decisions they can but you don't al-
ways knowwhat theymight encounter if they only have 1 sexual partner or
multiple sexual partners or things like that… so, like I said, I think my kids
are too young right now but if theywere not, we'll do the vaccine.” Another
parent explained, “they're just, their younger and not sexually active so
we're waiting to get that one.” Another explained, “We haven't talked
about that one yet but when it's recommended, we'll talk about it and they'll
probably get it.” When asked whether they would be willing to have their
children receive their immunizations in the pharmacy, parents responded
favorably. One parent said, “…the pharmacist knows just as much about
the vaccine as the doctor or they wouldn't be able to do it, right? So, I
wouldn't have a problem with that. The only time it would be negative is
if they had to get other vaccines… so you'd have to go to multiple appoint-
ments. Thatwould be the only negative downfall.” This viewof pharmacists
as vaccination providers and the pharmacy as an appropriate vaccination
location was expressed by another parent who had previously received an
influenza vaccine in the pharmacy. They stated, “It was easy, fast, I didn't
need to have an appointment. If I could do it at the pharmacy without an
appointment, I would do that every time. I'm not gonna lie, if it's something
like Tylenol [acetaminophen], I'll buy it at Wal-Mart because it's cheaper,
but for everything else, I know my pharmacist and it's convenient and I
just, I like them.” The majority of parents still emphasized the importance
of having their child's physician involved in the process. For example, one
parent stated, “I personally just found a pediatrician that I really respect,
and so I look to her for guidance and I know she's pro-vaccine and HPV vac-
cine…I'm going to let the doctor we've chosen, and trusted help, guide us in
those decisions. If she saysmy children should get the vaccine and it doesn't
matter if they get it at her office or the pharmacy or wherever, I trust her.”
When asked about the 3 potential collaboration models, parents expressed
interest in the shared-responsibility or pharmacy-based model but ex-
plained the importance of including the physician. For example, a parent
stated, “If I've already gone through and figured out the risk and feel like
I don't have any more questions and the doctor says it's fine, then I think
I'd feel comfortable going to a pharmacy.”Another parent expressed similar
feelings saying, “I'm not opposed to that at all. As long as Dr. [redacted]
knows about it, if I received a call from the pharmacy or from Dr.
[redacted]’s office that said, hey, you know, your child needs this vaccine
and you're not going to get in here for a few weeks, but, you know, you
can go ahead and get it at [pharmacy name], nuh-uh, I wouldn't have any
problem with that at all.”

4. Discussion

HPV vaccination completion rates fall short of national goals, especially
in the southern US. Pharmacists are established immunization providers
and have the ability to participate in the VFC program, but less than 100
pharmacies are enrolled nationwide. Previous research found the storage
and handling requirements of VFC vaccines were a potential barrier in a
chain pharmacy setting.23 Interestingly, this study also found storage and
handling requirementswere a barrier, but only during the initial implemen-
tation of the VFC program. Once enrolled, pharmacy staff reported that
maintenance and documentation required only 30 to 60 minutes per
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month and VFC requirements were not disruptive to normal workflow. It is
important to emphasize this finding in order to increase pharmacy enroll-
ment in the VFC program.

To our knowledge, thiswas thefirst study to explore pharmacy staff, pri-
mary care staff, and parent perceptions of pharmacists as HPV vaccine pro-
viders. Interviews with parents suggest that they are willing to have their
children receive the HPV vaccine in the community pharmacy, and they
are confident in the training and abilities of their pharmacist. This supports
previous research on parental acceptance of HPV vaccine provided by com-
munity pharmacists.24 Additionally, primary care clinic staff are supportive
of pharmacist involvement in vaccinations. This finding supports previous
research that found physicians were in favor of vaccination sites outside
of a physician's practice to improve influenza vaccination rates.25 This
study suggests that parent and physician support for pharmacists as immu-
nization providers for adolescent children reaches beyond influenza to all
childhood vaccines as long as communication and accurate documentation
procedures are in place. This finding reiterates the importance of accurate,
up-to-date immunization registries and the need for development of a
shared electronic medical record that provides access across practice sites
and types.

Physicians indicated a desire to be involved in at least one component of
the child's HPV vaccination process; either through the initial clinic visit
and recommendation of the HPV vaccine or by providing the first dose of
the vaccine and vaccine education. Parents also stressed the importance
of keeping their child's physician involved. As a result, the shared-
responsibility model was the most highly favored of the 3 proposedmodels
among primacy care clinic staff and parents. It is clear from previous re-
search that a strong recommendation from a physician is a predictor of par-
ents willingness to have their children vaccinated.26 However, these
recommendations do not appear to be occurring as frequently as needed;
all parents interviewed had adolescent children eligible to receive the
HPV vaccine but the majority reported it had never been recommended.
Since the number of visits an average person makes to a pharmacy is signif-
icantly higher than trips to a physician's clinic, pharmacists should take ad-
vantage of these interactions and recommend vaccinations for parent and
child.

This study has several limitations. First, this study utilized a relatively
small sample size of pharmacists, physicians, and parents from a single
state in the southern US. Therefore, results may not be generalizable to
other states or regions that have different immunization and scope of prac-
tice laws in place. Risk of selection bias should be considered when
interpreting this study's findings. The opinions of the those interviewed
cannot be broadly generalized to a greater population, but instead serve
as a guiding point in the formation of these collaborativemodels to improve
future vaccination efforts. The interviewed parents were nominated by
their pharmacist to participate in the study. This personal connection may
have influenced their answers. Additionally, despite extensive effort, re-
cruitment of parents proved to be difficult. Many parents who declined
our invitation to participate said they felt overwhelmed due to the corona-
virus pandemic requiring them to care for their children while working
from home and that they did not have the time or energy to participate.
We also did not collect participant demographics and it is likely that the
parents who participated were not representative of the population of par-
ents of children age 11 to 17. While the small sample of parents is a limita-
tion of this study, themes from interviews were consistent with previous
research.24 Finally, pharmacists, physicians, and parents were aware that
they were speaking to a pharmacy researcher which may have introduced
social desirability bias in their responses.

5. Conclusion

This study utilized an implementation science framework, CFIR, to
guide examination of barriers and facilitators to HPV vaccination and com-
munity pharmacist as HPV vaccination providers. Collaboration between
primary care clinics and pharmacies to improve HPV vaccination rates is
viewed as a promising method by pharmacy staff, clinic staff, and parents.
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The shared-responsibilitymodelwas viewedmost favorably due to the abil-
ity of this model to maintain involvement of a child's physician while pro-
viding an alternative vaccination site that may offer improved
convenience for the patient. This studywill guide future research on the im-
plementation of pharmacist-physician collaborative models to improve
healthcare access through pharmacy participation in the VFC program
and HPV vaccine administration.
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