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ABSTRACT
HPV vaccination coverage in the United States (US) falls short of the Healthy People 2020 goal of 80%
coverage among 13–15 year-old adolescents. Pharmacies are a promising alternative vaccine delivery site
that may increase access to HPV vaccination. Our objective was to assess pharmacists’ insights into HPV
vaccination provision to adolescents. We recruited 40 licensed pharmacists in eight states with different
pharmacy vaccination laws: Alabama, California, Indiana, Kentucky, Maine, Tennessee, Texas, and
Washington. Eligible pharmacists either previously provided or were currently providing HPV, tetanus-
diphtheria-pertussis, or meningococcal vaccines to adolescents aged 9–17 years. Pharmacists were admi-
nistered a semi-structured survey to explore insights into HPV vaccination provision. Forty-five percent of
surveyed pharmacies offered HPV vaccination to adolescents. Pharmacists’ reported challenges to provid-
ing HPV vaccination were parental consent (28%), tracking and patient recall (17%), perceived stigma of
vaccination (17%), and education about or promotion of vaccination (17%). Pharmacists offering HPV
vaccination sent patient reminders for vaccines with multiple doses (89%) and utilized telephone remin-
ders (72%). Pharmacists informed patients’ primary care providers of HPV vaccination doses most com-
monly through fax (72%) and updating electronic medical records (22%). One-third of pharmacists
reported vaccination provision using the state immunization information system (IIS). Seventy-five percent
reported vaccination rates could be increased at their respective pharmacy. Pharmacies are underutilized,
although highly accessible, for HPV vaccination in the US. National efforts should expand educational
programs to improve public awareness of in-pharmacy HPV vaccination, and improve the utilization of
state IIS for reporting immunization coverage of adolescents by pharmacists.
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Introduction

Human papillomavirus (HPV) vaccination is recommended by
the Advisory Committee on Immunization Practices (ACIP) to
prevent HPV-associated diseases, including cancers of the cervix,
anus, and oropharynx.1 Universal HPV vaccination at ages 11 or
12 years has been recommended by the ACIP since 2006 for
females, and since 2011 for males.1 Despite national guidelines
and proven health benefits,1 national coverage of HPV vaccina-
tion remains below other vaccines recommended for adolescents
(i.e. meningococcal conjugate vaccine (MenACWY) and tetanus-
diphtheria-acellular pertussis (Tdap) vaccine.2 In 2016, HPV vac-
cination initiation coverage (≥1 dose) among adolescents aged
13–17 years was relatively low: 65% among females and 56%
among males.3,4 In contrast, MenACWY and Tdap vaccine initia-
tion among adolescents aged 13–17 years met the Healthy People
2020 target of 80% during this same year,3,4 indicating a missed
opportunity for HPV vaccination in the adolescent target
population.

High-quality healthcare provider recommendation is the
strongest predictor of HPV vaccination uptake and a potential
solution to improving adolescent vaccine coverage in the U.S.5

However, provider recommendation for vaccination occurs in
primary care settings, which are visited by adolescents less
frequently than younger children.6 In the U.S., almost half of
adolescents, aged 12–17 years, do not have reliable access to
comprehensive primary care.6,7 Regional differences in HPV
vaccination uptake,2 are likely attributed to scarce or unavail-
able primary care services in rural and low-resource areas.8,9

Expanded vaccine delivery sites for adolescents are needed to
address the gap in primary care delivery and improve adoles-
cent coverage of HPV vaccination in the U.S.

The Centers for Disease Control and Prevention (CDC)
and the American Cancer Society (ACS), have endorsed phar-
macies as an alternative vaccination delivery site.10

Pharmacists are uniquely positioned to address the gap in
HPV vaccination coverage due to their convenient
accessibility.11,12 In fact, an estimated 95% of U.S. residents
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live within 5 miles of a pharmacy.11 Previous studies have
assessed parental acceptance of providing HPV vaccination to
adolescents in pharmacies.13-15 Additionally, two prior studies
were conducted to assess pharmacists’ attitudes and perceived
barriers to HPV vaccination in Utah16 and Alabama.17

Further data are needed from pharmacists’ perspectives on
insights into the facilitators and barriers of HPV vaccination
delivery within pharmacies located in a variety of states and
vaccine policy environments. Such data will be important to
assess the feasibility of improving access to and receipt of
HPV vaccination through pharmacies. In 2017, we presented
data on pharmacists’ perspective of opportunities and chal-
lenges of in-pharmacy vaccine administration to adolescents
and adults.18 Here, we focus on HPV vaccination among
adolescents, and explore pharmacists’ insights into barriers
and facilitators of providing HPV vaccination in pharmacy
settings.

Results

Background characteristics

The mean age of pharmacists was 39.3 years (Range: 25–65).
Most pharmacists were white (75%), female (55%), and had
a Doctorate in Pharmacy (70%) (Table 1). The majority of
pharmacists offered the following vaccinations to adolescents:
influenza (100%), Tdap (80%), and MenACWY (60%). Forty-
five percent of pharmacists offered HPV vaccination to ado-
lescents. Most (78%) pharmacists were employed at chain
pharmacies.

Each pharmacist provided background details of their
respective pharmacy. Over three-quarters of pharmacies had
2–3 pharmacists currently administering vaccines, and about
half of pharmacies offered adolescent vaccinations for the past
4–6 years. Most pharmacies offered vaccinations to adoles-
cents by walk-in (100%), off-site (78%), and appointments
during business hours (53%). All surveyed pharmacies
accepted out-of-pocket payment, and private insurance for
vaccination in pharmacies. Ninety-eight percent of pharma-
cies accepted Medicaid. A small proportion (8%) of pharma-
cies served a patient population in which less than 80% were
English-speaking. Three-quarters of pharmacists reported
their pharmacy had the capacity to vaccinate more clients.

Insights into HPV vaccination delivery

Pharmacists who provided HPV vaccination (n = 18) were
surveyed on challenges and facilitators to HPV vaccination
provision within their pharmacy. The commonly reported
challenges to providing adolescent HPV vaccination were par-
ental consent (28%); tracking and recall of patients for multi-
ple-dose vaccines; perceived stigma about the HPV vaccination
among parents of adolescents; and education or promotion of
vaccination (each at 17%) (Table 2). Twenty-seven percent of
pharmacists implemented strategies to overcome challenges to
providing HPV vaccination to adolescents. These strategies
included: providing support or education to patient and
patient’s guardian (22%), and a reminder system for patients
of upcoming doses (6%). Clear guidelines from pharmacy or

Table 1. Characteristics of U.S. pharmacists* and pharmacies providing vaccina-
tion in eight states.

Total
(n = 40)

n (%)

Pharmacist
Age (years)†

25–34 16 (40)
35–44 13 (33)
≥ 45 11 (28)

Race
White 30 (75)
Asian 6 (15)
Black 2 (5)
Multiracial 2 (5)

Sex
Female 22 (55)
Male 18 (45)

Highest Degree Earned†

PharmD 28 (70)
BSPharm or BS 11 (28)
MS – Pharmacy Administration 1 (3)

Vaccinations Offered to Adolescents
Influenza 40 (100)
TDAP 32 (80)
MenACWY 24 (60)
HPV 18 (45)
Pneumococcal 14 (35)
Hepatitis B 14 (35)
Hepatitis A 11 (28)
Tetanus and diphtheria 7 (18)

Type of pharmacy practice†

Chain 31 (78)
Independent 5 (13)
Grocery 2 (5)
Big box retailer 2 (5)

Pharmacy
Number of pharmacists currently administering vaccines†

2–3 31 (78)
4–5 7 (18)
≥ 6 2 (5)

Number of years pharmacy has provided adolescent vaccination†

1–3 8 (20)
4–6 18 (45)
≥ 7 9 (23)
Don’t know 5 (13)

Methods used to administer vaccines‡

Walk-In 40 (100)
Off-site 31 (78)
Appointments during business hours 21 (53)
Mass clinics 15 (38)
Appointments during advertised date 12 (30)

Type of payment accepted by pharmacy‡

Out of pocket/Self Pay 40 (100)
Private Insurance 40 (100)
Medicare 40 (100)
Medicaid 39 (98)
Tricare 26 (65)
Children’s Health Insurance Program 24 (60)

English-speaking patient population†

<80 % 3 (8)
80–94 % 8 (20)
≥95 % 29 (73)

Vaccination capacity
Could vaccinate more people 30 (75)
Pharmacy at capacity 8 (20)
Pharmacy over capacity 2 (5)

* Includes 18 pharmacists who did provide HPV vaccination to adolescents aged
9–18 years, and 22 pharmacists who did not provide HPV vaccines but
provided Tdap or tetanus and diphtheria, and/or meningitis (MenACWY)
vaccines

† Totals may exceed 100% due to rounding
‡ Totals may exceed 100%, multiple answers possible
Abbreviations: Human papillomavirus (HPV), United States (U.S.), Doctor of
Pharmacy (PharmD), Bachelor of Science in Pharmacy (BSPharm), Bachelor of
Science (BS), TDAP = tetanus, diphtheria and pertussis; TD = tetanus and
diphtheria; HPV = human papillomavirus; MenACWY = meningococcal vaccine
American Pharmacists Association (APhA), Basic Life Support (BLS),
Occupational Safety and Health Administration (OSHA), Continuing Pharmacy
Education (CPE)
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corporate management (22%) was the most common facilitator
for HPV vaccination provision success, followed by state legis-
lative authority to provide vaccination, promotion outside
pharmacy, and education/promotion within pharmacy (each
at 17%). However, approximately 22% reported the HPV vac-
cination program in their pharmacy was relatively unsuccessful
due to higher cost of obtaining HPV vaccination at the phar-
macy compared to the doctor’s office (n = 2) and little demand
despite having the vaccine in stock (n = 2). Over three-quarters
of pharmacists reported to feel “very comfortable” administer-
ing HPV vaccination to adolescents.

Among all pharmacists, the most common advantages to
offering HPV vaccination in pharmacies were greater access
(60%), improved vaccine coverage (30%), and financial bene-
fit to the providing pharmacy (20%) (Figure 1). Almost 60%
of pharmacists (58%) reported no disadvantages to offering
HPV vaccination. The most commonly reported disadvantage
was tracking and recall difficulties for patients requiring more
than one vaccination dose (18%).

Vaccination operations and communication procedures

Pharmacists were surveyed on immunization-related opera-
tional procedures, as well as, communication practices with
patients and their primary care providers. Operationally, phar-
macists cited pharmacy management or corporate notifications
as the most common method to identify new national vaccina-
tion recommendations (73%) (Table 3). For prescriptions,

almost half of pharmacists reported their patients were not
required to present with a prescription for HPV vaccination,
per state law authorization. About one-third of pharmacists,
however, required a prescription for HPV vaccination when the
patient’s age was outside the vaccination’s recommended age
range per state regulations. Most pharmacists required adoles-
cents to have only parental consent (68%) or consent of both
the parent and the adolescent (28%) to obtain a vaccination
(Table 3). Ninety-seven percent of pharmacists accepted
a parental written consent document for an adolescent to
obtain vaccination at their pharmacy.

Almost all pharmacists were required to be under
a collaborative practice agreement with an authorized clinical
prescriber to administer vaccines. Most pharmacists had
strong communication practices with primary care providers:
ninety percent of pharmacists provided patients with vaccina-
tion records to give to their primary care provider. Fax (78%)
was the most common method used to report vaccination
records to primary care providers. Only 5% of pharmacists
had no method to report vaccination records to a patient’s
primary care provider.

One-third of pharmacists reported utilizing the state
immunization information system (IIS) to record adminis-
tered vaccines. Pharmacists most commonly used telephone
reminders (55%) to notify patients of upcoming doses of
multiple-dose vaccines. Pharmacists who provided HPV vac-
cination were more likely to have a procedure to track the
number of vaccination doses (89%), as compared to those
who did not provide HPV vaccination (59%) (Figure 2).
Both pharmacists who provided and did not provide HPV
vaccination utilized common methods to track number of
vaccination doses, including, electronic records (28%, 14%
respectively), print or tracking records by hand (28%, 14%),
and patient self-report (28%, 14%).

Discussion

In this survey of pharmacists providing vaccination in eight
states, access and improved vaccine coverage were the most
commonly cited advantages to providing adolescent HPV vac-
cination in pharmacies. Almost all pharmacists had strong
communication procedures with physicians, and regularly pro-
vided vaccination reports to their patients’ primary care provi-
ders through fax or electronic medical records. However, only
one-third of pharmacists utilized their state’s immunization
information system (IIS), indicating a need to improve report-
ing practices of vaccination administration to state registries.

Our study identified improved access and vaccine coverage
as the most important advantages to providing HPV vaccina-
tion in pharmacies. This finding is consistent with prior
studies which found that the availability of community phar-
macists generally increased the coverage of vaccinations
administered.19-23 For example, based on national-level data
published by the Behavioral Risk factors Surveillance System
(BRFSS), influenza vaccination rates steadily improved among
young adults following the implementation of state-level poli-
cies to allow pharmacy-based influenza vaccination.23

Community pharmacies offer consistent hours and days of
operation, and more flexible scheduling than physicians’

Table 2. Semi-quantitative data on U.S. pharmacist insights into HPV vaccination
in eight states among HPV vaccine providers (n = 18).

n (%)

Challenges to providing HPV vaccines to adolescents*
Parental consent 5 (28)
Tracking and recall of patients 3 (17)
Education/promotion of vaccination 3 (17)
Stigma about vaccination among parents of adolescents 3 (17)
Cost of vaccination 2 (11)
Potential adverse reactions 2 (11)
State laws 1 (6)
Don’t know 1 (6)
None 3 (17)

Strategies to overcome challenges of providing HPV vaccination †

Providing education or support to patient and patient’s guardian 4 (22)
Reminder system for patients of upcoming doses 1 (6)

Facilitators towards success of HPV vaccination program in
pharmacy*
Clear guidelines from pharmacy/corporate management 4 (22)
State legislative authority to provide vaccination 3 (17)
Promotion outside pharmacy 3 (17)
Education or promotion within pharmacy 3 (17)
Reimbursement of adolescent vaccines 2 (11)
Designated space for vaccination 1 (6)
Student vaccination 1 (6)
Having vaccines in stock 1 (6)
Not applicable‡ 4 (22)
Don’t know 3 (17)

Comfort level administering HPV vaccines to adolescents§

Very comfortable 14
(78)

Somewhat comfortable 3 (17)
Somewhat uncomfortable 1 (6)

* Totals may exceed 100%, multiple answers possible
† Only 27% (n = 5) of pharmacists reported ways to overcome challenges
‡ Pharmacists described their HPV vaccination program as unsuccessful
§ Pharmacists were given the following options: very comfortable, somewhat
comfortable, neutral, somewhat uncomfortable, and very uncomfortable

Abbreviations: Human papillomavirus (HPV), United States (U.S.)
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offices or clinics.20,24 Given that pharmacists can administer
vaccines to patients that may have difficulty accessing tradi-
tional physicians’ offices, pharmacists’ flexibility allows for
improved access to immunization services. In-pharmacy
HPV vaccination can improve disparities in vaccination cov-
erage among certain groups, such as rural populations or
adolescents from low socioeconomic backgrounds with

limited access to primary health care services.25 Indeed,
implementation of supermarket chain pharmacy immuniza-
tion programs in rural areas has improved access and visibility
of in-pharmacy vaccination and led to an increased uptake of
influenza and pneumococcal immunization.24,26

Despite the success of pharmacy-based vaccination programs
for influenza27 and herpes zoster,18,26 the uptake of HPV
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Figure 1. U.S. pharmacist insights into advantages and disadvantages of human papillomavirus (HPV) vaccination in eight states.
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vaccination in pharmacies continues to lag. In 2013, the American
Pharmacists Association (APhA) reported that while 88% and
75% of pharmacies administered influenza and pneumococcal
vaccines, respectively, only 37% administered HPV
vaccination.28 Similarly, we found that less than half of pharma-
cists offered HPV vaccination at their respective pharmacy, how-
ever, all pharmacists offered influenza vaccination to adolescents.
The proportion of HPV vaccination providers in our survey may
be influenced by state authority to administer HPV vaccination in
pharmacies. For example, at the time of this survey, pharmacists
from Maine were unable to provide HPV vaccination to any age
groups. Each state has its own mandate on appropriate age range
for HPV vaccination administration in pharmacies.29 Although

state laws allowing in-pharmacy vaccination was not a major
challenge identified by pharmacists included in this survey,
expanding pharmacists’ ability to provide HPV vaccination to
adolescent age range could have a meaningful impact on immu-
nization rates.29

State laws authorizing pharmacists to administer HPV vacci-
nation to adolescents will not alone improve HPV vaccination
coverage in the US.30 Among pharmacists who did offer HPV
vaccination in our study, roughly 25% described their HPV vac-
cination program efforts as unsuccessful, as they were generally
unable to identify patients interested in obtaining in-pharmacy
vaccination. Similarly, a recent study conducted among pharma-
cists in Alabama identified insufficient patient demand as a barrier
to HPV vaccination uptake at pharmacies.17 The lack of demand,
and in turn, poor uptake of in-pharmacy HPV vaccination, may
be due to relatively low public awareness of the availability of
vaccinations at pharmacies. Additionally, perspectives among
pharmacists about the suitability of adolescent in-pharmacy
HPV immunization should be considered. Although not specifi-
cally addressed in this study, not all pharmacists may be propo-
nents of HPV vaccination despite institutional recognition of its
importance. Sub-optimal support of HPV vaccination among
pharmacists may directly translate into ineffective promotion of
adolescent vaccinations by pharmacists or other staff.16

Our study provides unique insights into operational proce-
dures for vaccine delivery in pharmacies.We found that only one-
third of pharmacists utilized their state’s immunization informa-
tion system (IIS), also known as “immunization registries.” IIS is
a CDC-recommended population-based vaccination registry for
participating providers to record administered vaccination
doses.31 The immunization registry consolidates fragmented
immunization records of patients who seek care from multiple
providers, and provides clear guidance on the latest immunization
recommendations.32 Barriers to effective use of IIS have been
identified by the American Immunization Registry Association
(AIRA),33 including ISS system restrictions on the types of data
collection methods to document administered vaccinations, and
variations in the IIS reporting forms and reporting timelines
between states.33 Variations in IIS specifications by state require
substantial efforts of pharmacy staff to configure, compile, and
transmit pharmacy data on a weekly basis.33 Although we were
unable to assess barriers to IIS utilization among our sample of
pharmacists, the low uptake of IIS may reflect similar experiences
among participating pharmacies in our study.

As advantages, community chain pharmacies have the poten-
tial to establish the necessary infrastructure for effective vaccina-
tion delivery. In 2007, a study of eight pharmacy chains in
California found pharmacies had appropriate procedures to
support vaccination of adolescents.34 Chain pharmacies have
the necessary patient screening forms, require parental consent
for minors, distribute vaccine information statements, and have
procedures in place for follow-up and reporting of adverse reac-
tions following vaccination.34 However, challenges of in-
pharmacy vaccination include barriers in technology and lack
of systems to track multiple doses.35,36 Computerized tracking of
patient records in pharmacies has the potential to improve
communication between vaccine providers, reduce immuniza-
tion errors such as incorrect dosing or providing already admi-
nistered vaccines, and improve follow-up for completion of

Table 3. Vaccination operations and communication procedures of U. S. pharma-
cies in eight states.

Total
(n = 40)

n (%)

Methods of obtaining new vaccine recommendations*
Pharmacy management or corporate notification 29 (73)
CDC/ACIP recommendations 8 (20)
Local/state government alerts 6 (15)
Practice or professional society newsletter 4 (10)
Other† 4 (10)

Requires patients to present with prescription for HPV vaccination ‡

Yes 2 (5)
No 18 (47)
Depends on vaccine 3 (8)
Required if outside of age range per state protocol 13 (34)
All except flu vaccine 3 (8)

Pharmacy requires minor permission or parental consent or both to
immunize adolescents
Yes, parental consent only 27 (68)
Yes, both 11 (28)
Yes, minor assent only 1 (3)
Don’t know 1 (3)

Methods utilized to obtain parental consent*
Written consent document 37 (97)
Verbal consent to pharmacist 3 (8)
Electronic consent form 1 (3)

Requires pharmacists be under collaborative practice agreement
with clinical prescriber§

Yes 38 (97)
Depends on vaccine 1 (3)
Pharmacy provides patients with vaccination record to give to
their provider

36 (90)

Methods used to report vaccination records to primary care
providers*
Fax 31 (78)
Electronic medical records 7 (18)
Handled by corporate office of pharmacy 2 (5)
Paper documentation given to patient 1 (3)
None 2 (5)

Utilizes state immunization information system
Yes 13 (33)
No 19 (48)
Don’t know 8 (20)

Procedures used for patient reminders of multiple-dose vaccines*
Telephone reminders 22 (55)
Mail reminders 3 (8)
Email reminder 1 (3)
Other 5 (13)
None 5 (13)
Don’t know 10 (25)

* Totals may exceed 100%, multiple answers possible
† Email, chart, phone application, district supervisor updates pharmacists every
few weeks by tracking patient eligibility

‡ Two responses missing or not applicable (n = 38)
§ One missing response (n = 39)
Abbreviations: Human papillomavirus (HPV), United States (U.S.), Centers for
Disease Control and Prevention (CDC), Advisory Committee on Immunization
Practices (ACIP)
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dosage administration.37 In our study, pharmacists who pro-
vided HPV vaccination had procedures for patient reminders
of multiple doses, including telephone and mail reminders.
However, pharmacists who did not administer HPV vaccination
often did not have adequate procedures or systems to track the
number of doses administered to their adolescent patients,
which is crucial to ensuring dose completion. It is important to
note that pharmacies without procedures to track dosage may
not regularly administer multiple-dose vaccinations and, as
such, had not found it necessary to have such systems in place.
Procedures to track vaccination dosage used by pharmacies who
do administer HPV vaccination varied widely, and some even
relied on patient self-report for dose recall. Self-report and hand
records are prone to human error and may lead to inaccurate
dosage records. Improvements to tracking and recall of patient
vaccination dosage in pharmacies could aid for successful immu-
nization program implementation.

Among study strengths, our survey interviews included ques-
tions to elicit open-ended and in-depth responses on barriers and
facilitators to HPV vaccination administration in pharmacies. We
provide novel data on operational factors of in-pharmacy vacci-
nation, including communication practices between pharmacists
and physicians, parental consent practices to obtain HPV vaccina-
tion, and systems for patient reminders of multiple-dose vaccines.
Our study was conducted in 8 US states to provide a sample of
pharmacist views towards on-site vaccination from a range of
policy environments. To our knowledge, we present the first
data on pharmacist views of HPV vaccination in pharmacies
from the following states: California, Indiana, Kentucky, Maine,
Tennessee, Texas, and Washington. However, our main study
limitation is the small sample size, which limited our ability to
conduct stratified analyses, although this is consistent with sample
sizes of qualitative methods research. Additionally, we used
a convenience sample of pharmacists from eight states identified

through a voluntary database of vaccine providers, which may
impact the generalizability of our findings. Generalizability of
findings from this study may have been improved if a random
sample of all pharmacists, including both vaccine providers and
non-providers, were included.

In our study, we did not examine pharmacists’ competency
to provide HPV vaccination, although one prior study con-
ducted in Utah found that despite high knowledge of HPV
and the benefits of HPV vaccination, only one-third of pharma-
cists actually recommended HPV vaccination to adolescents.”16

In the coming years, recent updates to the doctor of pharmacy
(Pharm D) curriculum may improve the competence of phar-
macists to provide in-pharmacy HPV vaccination. As of 2016,
Pharm D training programs are now required to include train-
ing on immunization across the lifespan, including HPV
vaccination.35 With required training, pharmacist’s attitude
and knowledge may improve and in turn improve vaccination
recommendation practices among pharmacists.

In conclusion, our study findings provide insights into the
role of pharmacists in vaccination and potential strategies to
improve adolescent in-pharmacy vaccination uptake. Lessons
learned through these pharmacist interviews could inform
implementation of in-pharmacy HPV vaccination programs.

Methods

Participants

Between June to November 2014, we recruited a convenience
sample of 40 pharmacists from eight states: Alabama,
California, Indiana, Kentucky, Maine, Tennessee, Texas, and
Washington. Pharmacists were eligible to participate if they
previously administered or were currently administering1 any
type of vaccine to adults (≥18 years of age) and2 HPV, Tdap
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or TD (tetanus and diphtheria), or MenACWY vaccines to
adolescents (≥9 and <18 years of age).

We recruited a convenience sample of pharmacists using
HealthMap Vaccine Finder (vaccinefinder.org), a free, search-
able, opt-in database of vaccine providers across the US.38

HealthMap Vaccine Finder included 38,813 pharmacy loca-
tions across all 50 states, the District of Columbia, and Puerto
Rico at the end of the 2012–2013 influenza season.39 In
June 2014, we obtained all pharmacy data from the
HealthMap research investigators for pharmacies providing
HPV, Tdap/TD or MenACWY vaccinations. Information pro-
vided by HealthMap included store number, site or clinic
name, vaccines provided, start and end dates for vaccine
provision, address, phone number, and hours of operation.
Using the pharmacy data, we created a sampling list stratified
by all states across the US. Next, we randomly selected phar-
macies to contact by telephone from the sampling list, strati-
fied by state. Utilizing a standardized script, we identified
eligible pharmacists available at the pharmacy location and
were willing to participate by responding to questions con-
cerning their pharmacy.

A total of 40 licensed pharmacists were recruited, five in
each of the eight states, as previously described.18 A broad
geographic distribution of states was included to obtain
lessons learned from pharmacists under varied state vacci-
nation laws. These laws varied based on the authority that
states granted pharmacists to administer vaccines, including
HPV, Tdap and MenACWY.29 In Alabama and Indiana,
pharmacists were allowed to administer vaccines to all age
groups, yet only with a prescription from a primary care
physician.29 Similar policies applied in Kentucky and Texas
for vaccinations administered to those 9 and 12 years of
age.29 Additionally, pharmacists from Kentucky and Texas
were able to administer vaccines to adults (19 years and
above) upon the signing of a collaborative agreement with
a prescriber,29 which allowed pharmacists to administer
vaccines to patients regardless of their primary care doctor.
In California, Tennessee and Washington, pharmacists were
able to administer vaccines to any age-group, also based on
a collaborative agreement with a physician prescriber.29

State policies on vaccination authority in Maine did not
permit pharmacists to administer the HPV or MenACWY
vaccines to adolescents over 12 years of age and adults,29

however, pharmacists were authorized to provide Tdap with
a prescription from a provider.29

Procedures and measures

Study methods were previously published in a survey on in-
pharmacy adolescent and adult immunizations in general.18

Here, we focus specifically on into facilitators and barriers to
adolescent HPV vaccination in pharmacies. In brief, enrolled
pharmacists completed a semi-structured interview administered
by telephone. Study interviewers were trained on survey imple-
mentation, and used a standardized script to administer the sur-
vey. The survey included 52 close-ended questions, and 24 open-
ended questions to assess pharmacist insights into administering
adolescent and adult vaccines within pharmacies (Appendix 1).

Participants were able to provide open-ended responses on any
number of challenges or facilitators to adolescent vaccinations
which they experienced as practicing pharmacists. Questions cov-
ered pharmacy contextual information; demographics of clients
served; pharmacist education and training; pharmacy operational
issues related to vaccination provision; vaccination provision
within pharmacies (i.e., whether a vaccine is offered at the phar-
macy for administration); insurance reimbursement; healthcare
communication; and minor consent procedures. We specifically
probed into facilitators and barriers to HPV vaccination in phar-
macies using the following questions: (1)What is the most impor-
tant challenge to providing theHPVvaccine to adolescents in your
pharmacy? (2) What has helped make HPV vaccination more
successful in your pharmacy? (3) What, if any, advantages do
you see to offering HPV vaccination in pharmacies? and (4)
What, if any, disadvantages do you see to offering HPV vaccina-
tion in pharmacies? Interviews lasted 30–60 minutes.

Pharmacists received an incentive of $50 for completing the
interview. The UNC Institutional Review Board reviewed the
study protocol and deemed the study to be non-human subjects’
research.

Data analyses

Semi-qualitative responseswere recorded verbatim, transcribed by
a trained interviewer, and entered into the study database as free
text. A qualitative data analyst reviewed the free text fields and
combined semi-qualitative responses with similar themes to create
response categories. A thematic analysis framework was used to
code the data. Additional codes were added as they emerged from
the data through an iterative process. We summarized coded
response categories using descriptive frequency statistics.

We assessed the frequency of pharmacy and pharmacist
characteristics, pharmacists’ insight into vaccination delivery,
and operational practices in U.S. pharmacies. We calculated
the percent and exact 95% confidence intervals (CI) of phar-
macists’ insight into advantages and disadvantages of HPV
vaccination delivery and procedures for tracking dosage of
multiple-dose adolescent vaccinations. Fisher’s exact test was
conducted to evaluate statistical differences in procedures for
tracking number of doses of multiple-dose vaccines by HPV
vaccination provision status. We used SAS version 9.1 (SAS
Institute, Cary, NC) to perform statistical analyses.
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APPENDIX 1: Pharmacist Questionnaire

1. How many pharmacists work at your pharmacy? This includes
floating or part-time pharmacists. ______ [Record number]

2. How many pharmacists at your pharmacy have training that
allows them to administer vaccines?

__________ [Record number of pharmacists]
88 = Don’t know

3. How many pharmacists at your pharmacy site are currently
administering vaccines?

__________ [Record number of pharmacists]
88 = Don’t know
4. What other types of health care providers, if any, administer

vaccines at your pharmacy?
1 = Nurses
2 = Nurse practitioners
3 = Doctors
1 = No other types
99 = Other
5. What vaccines does your pharmacy currently provide to

adolescents?
[Select all that apply]
Just to confirm, your pharmacy does not provide (read vaccines

not listed). Is this correct?
For (list vaccine), what age range do you vaccinate?
6. What vaccines does your pharmacy currently provide to adults?
[Select all that apply]
Just to confirm, your pharmacy does not provide (read vaccines

not listed). Is this correct?
7. Are there any vaccines that your pharmacy does not currently

administer that your pharmacy previously administered?
1 = Yes
1 = No [Skip to Q10]
8. What vaccines did your pharmacy previously provide to

adolescents?
[Select all that apply]
9. What vaccines did your pharmacy previously provide to adults?
[Select all that apply]
10. How many years has your pharmacy been providing any type

of vaccine to adolescents or adults? ______ [Record number of years]
888 = Don’t Know
11. How would you describe your pharmacy practice type?
1 = Community – chain
2 = Community – independent
3 = Hospital/clinic located
88 = Don’t Know
99 = Other, please specify ____________________________
12 How many injections do you estimate that your pharmacy gave

in the past year? _____ [Record number]
8888 = Don’t Know
13 Would you say your pharmacy could vaccinate more people,

you are right at capacity, or you are having to turn people away??
1 = Could vaccinate more people
2 = At Capacity
3 = Have to turn people away
88 = Don’t know
14 Does your pharmacy plan to maintain, expand or reduce vac-

cines offered in the future?
1 = Maintain the same offerings
2 = Expand the vaccination offerings
3 = Reduce the vaccination offerings
88 = Don’t know
15 What type of training does your pharmacy require that phar-

macists complete in order to administer immunizations? [Check all
that apply]

1 = APhA Pharmacy-based Immunization Program
2 = Other Accreditation Council for Pharmacy Education approved

certificate program
3 = Class/elective in pharmacy school
4 = BLS certification
0 = None
88 = Don’t know
99 = Other, please specify ____________________________
16 Does your pharmacy management require that pharmacists

obtain continuing education on immunizations?
1 = Yes
1 = No
88 = Don’t know
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17 How does your pharmacy track current and new recommenda-
tions for adolescent and adult vaccine types and doses? [Select all that
apply]

1 = Pharmacy management notice
2 = Practice or professional society newsletter
3 = Alert from local/state government
99 = Other, please specify ________________________
18 How are vaccine administration records maintained at the

pharmacy? [Select all that apply]
1 = Vaccine Administration Record (VAR) entered into the phar-

macy computer
2 = Paper records are maintained in the pharmacy
3 = Pharmacy updates patient’s personal immunization record or

issues a new one
99 = Other, please specify ____________________________
19 Do you update patient records in the state immunization

information system (IIS)?
2 = Yes
1 = No
88 = Don’t know
20 Some pharmacists are concerned about maintaining their

records on vaccine coverage, including tracking the number of
doses. What have you done to address this challenge?

____________________________ [Record open-ended]
21 Once patients receive one dose of a vaccine that requires 2 or

more doses, do you remind them to come in for the additional doses?
1 = Yes
1 = No [Skip to Q22]
88 = Don't know [Skip to Q22]
22 What do you do to remind patients?
1 = Mail reminders
2 = Email reminders
3 = Telephone reminders
99 = Other
23 What are the three most important challenges to providing

immunizations to adolescents in your pharmacy?
1 = State laws that prevent it
2 = Staff support
3 = Time constraints
4 = Legal liability
5 = Pharmacy can’t handle an adverse reaction
6 = Low reimbursement
7 = Not being able to bill insurance
8 = Access to Vaccines for Chidren (VFC)
9 = Availability of administration area
10 = Availability/cost of vaccine storage
11 = State's reporting requirements
12 = Changing/confusing vaccine recommendations
13 = Parental consent/consent issues
88 = Don’t know
99 = Other, please specify ____________________________
24 Which, if any, of these challenges has your pharmacy found a

way to overcome?
1 = State laws that prevent it
2 = Staff support
3 = Time constraints
4 = Legal liability
5 = Pharmacy can’t handle an adverse reaction
6 = Low reimbursement
7 = Not being able to bill insurance
8 = Access to Vaccines for Chidren (VFC)
9 = Availability of administration area
10 = Availability/cost of vaccine storage
11 = State's reporting requirements
12 = Changing/confusing vaccine recommendations
13 = Parental consent/consent issues
88 = Don’t know
99 = Other, please specify ____________________________

25 [If any selected in 24] How has your pharmacy overcome these
challenges? [List each challenge and then explain how it was overcome]
__________________________________

26 What do you think is required to make a successful adolescent
vaccination program in a pharmacy?
__________________________________ [Record open-ended]

27 What has helped make vaccination of adolescents successful for
your pharmacy? [Select all that apply]

1 = State legislative authority to provide vaccine
2 = Clear guidelines from pharmacy/corporate management
3 = Promotion outside of the pharmacy (television/radio/internet)
4 = Promotion within the pharmacy (signs/brochures)
5 = Better reimbursement of adolescent vaccines
6 = Other staff who can provide vaccines (nurses, nurse practitioners)
7 = Designated space for vaccination (or patient care)
88 = Don’t know
99 = Other (please specify)____________________________
28 What are the three most important challenges to providing

immunizations to adults in your pharmacy?
1 = State laws that prevent it
2 = Staff support
3 = Time constraints
4 = Legal liability
5 = Pharmacy can’t handle an adverse reaction
6 = Low reimbursement
7 = Not being able to bill insurance
8 = Access to Vaccines for Chidren (VFC)
9 = Availability of administration area
10 = Availability/cost of vaccine storage
11 = State's reporting requirements
12 = Changing/confusing vaccine recommendations
13 = Parental consent/consent issues
88 = Don’t know
99 = Other, please specify ____________________________
29 [If any selected in 28] Which, if any, of these challenges has your

pharmacy found a way to overcome?
1 = State laws that prevent it
2 = Staff support
3 = Time constraints
4 = Legal liability
5 = Pharmacy can’t handle an adverse reaction
6 = Low reimbursement
7 = Not being able to bill insurance
8 = Access to Vaccines for Chidren (VFC)
9 = Availability of administration area
10 = Availability/cost of vaccine storage
11 = State's reporting requirements
12 = Changing/confusing vaccine recommendations
13 = Parental consent/consent issues
88 = Don’t know
99 = Other, please specify ____________________________
30 How has your pharmacy overcome these challenges? [List each

challenge and then explain how it was overcome]
__________________________________

31 What do you think is required to make a successful adult
vaccination program in a pharmacy?
_____________________________________ [Record open-ended]

32 What has helped make vaccination of adults successful in your
pharmacy? [Select all that apply]

1 = State legislative authority to provide vaccines
2 = Clear guidelines from pharmacy management/corporate office
3 = Promotion outside of the pharmacy (television/radio/internet)
4 = Promotion within the pharmacy (signs/brochures)
5 = Better reimbursement of adolescent vaccines
6 = Other staff who can provide vaccines (nurses, nurse practitioners)
7 = Designated space for vaccination (or patient care)
88 = Don’t know
99 = Other (please specify)____________________________
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33 Is there any vaccine that you find especially difficult compared
to others to administer to adolescents? [Select all that apply]

1 = Influenza
2 = Pneumococcal
3 = Tdap (adolescent/adult tetanus, diphtheria & pertussis)
4 = Td (tetanus, diphtheria)
5 = Hepatitis A
6 = Hepatitis B
7 = HPV (Human Papillomavirus)
8 = MCV4 (meningococcal)
9 = Travel vaccines (Yellow fever, Japanese Encephalitis, polio,

typhoid, and rabies)
88 = Don’t know
34 Is there any vaccine that you find more difficult than others to

administer to adults? [Select all that apply]
1 = Influenza
2 = Pneumococcal
3 = Tdap (adolescent/adult tetanus, diphtheria & pertussis)
4 = Td (tetanus, diphtheria)
5 = Hepatitis A
6 = Hepatitis B
7 = HPV (Human Papillomavirus)
8 = MCV4 (meningococcal)
9 = Zoster
10 = Travel vaccines (Yellow fever, Japanese Encephalitis, polio,

typhoid, and rabies)
88 = Don’t know
35 What, if anything, makes it difficult to administer these vac-

cines? [Select all that apply]
1 = Staff support
2 = Time constraints
3 = Legal liability
4 = Pharmacy can’t handle an adverse reaction
5 = Reimbursement Issues
6 = Availability of administration area
7 = Availability/cost of vaccine storage
8 = State's reporting requirements
0 = Nothing
88 = Don’t know
99 = Other, please specify ___________________
36 Which of the following factors do you perceive as benefits to

providing immunization services within your pharmacy? [Read
responses aloud. Select all that apply]

1 = Increases access to vaccine for patients
2 = More convenient for patients
3 = Allows me to have more direct interactions with patients
4 = Brings financial benefit to my pharmacy
5 = Increases professional satisfaction
0 = No benefits
88 = Don’t know
37 [Q1 = Stopped providing 1 or more immunizations]: What caused

you or your pharmacy to stop administering vaccines? [Select all that
apply]

1 = Too little staff support
2 = Time constraints
3 = Pharmacy can’t handle adverse reaction
4 = Management did not want to handle legal liability
5 = Reimbursement issue
6 = Unavailability of administration area
7 = Unavailability/cost of vaccine storage
8 = State's reporting requirements
9 = Changing/confusing vaccine recommendations
88 = Don’t know
99 = Other, please specify ____________________________
38 What are the challenges or concerns in your pharmacy specific

to administering vaccines that require multiple doses? [Select all that
apply]

1 = Tracking and recall of patients
2 = Reporting to patients’ medical home
3 = Staff support

4 = Time constraints
6 = Refrigerator/storage space
7 = Changing/confusing vaccine recommendations
8 = Requiring multiple prescriptions/referrals from providers
0 = None
88 = Don’t know
99 = Other, please specify ____________________________
39 What kinds of concerns, if any, have you heard from patients

about getting vaccines for their adolescent children in pharmacies?
[Select all that apply]

1 = Insurance might not cover it
2 = Staff might not be good at giving shots
3 = I want my child’s doctor to keep track of his/her shots and other

health history
4 = Getting it there would embarrass him/her
5 = I'd want to be there when he/she got it
6 = Concerns over adverse drug reactions
0 = No concerns
99 = Other, please specify _____________________
40 What kinds of concerns have you heard from adult patients

about getting vaccines for themselves or adult family members in
pharmacies?

1 = Insurance might not cover it
2 = Staff might not be good at giving shots
3 = I want my doctor to keep track of our family’s shots
4 = Getting it there would embarrass me/my family member
5 = Concerns over adverse drug reactions
0 = No concerns
99 = Other, please specify: _____________________
41 [If Q1 = Is currently providing HPV vaccine to adolescents] What

is the most important challenge to providing the HPV vaccine to
adolescents in your pharmacy?

1 = State laws that prevent it
2 = Staff support
3 = Time constraints
4 = Legal liability
5 = Pharmacy can’t handle an adverse reaction
6 = Reimbursement issues
7 = Availability of administration area
8 = Availability/cost of vaccine storage
9 = State's reporting requirements
10 = Changing/confusing vaccine recommendations
11 = Parental concent/consent issues
88 = Don’t know [Skip to Q51]
99 = Other, please specify ____________________________
42 [If Q1 = Is currently providing HPV vaccine to adolescents] Have

you or your pharmacy found a way to overcome this challenge?
1 = Yes
1 = No [Skip to 51]
88 = Don’t know [Skip to 51]
43 [If Q1 = Is currently providing HPV vaccine to adolescents] How

has your pharmacy overcome this challenge?
__________________________________ [Record open-ended]

44 [If Q1 = Is currently providing HPV vaccine to adolescents] Do
you feel very comfortable, somewhat comfortable, neutral, somewhat
uncomfortable, or very uncomfortable administering the HPV vaccine
to adolescents?

1 = Very comfortable [Skip to Q52]
2 = Somewhat comfortable [Skip to Q52]
3 = Neutral [Skip to Q52]
4 = Somewhat uncomfortable
5 = Very uncomfortable
88 = Don’t know [Skip to Q52]
45 [If Q1 = Is currently providing HPV vaccine to adolescents] What

makes you feel uncomfortable? ___________________ [Record open-
ended]

46 [If Q1 = Is currently providing HPV vaccine to adolescents or
adults] What has helped make HPV vaccination more successful in
your pharmacy? [Select all that apply]

1 = State legislative authority to provide vaccine
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2 = Clear guidelines from pharmacy/corporate management
3 = Promotion outside of the pharmacy (television/radio/internet)
4 = Promotion within the pharmacy (signs/brochures)
5 = Better reimbursement of adolescent vaccines
6 = Other staff who can provide vaccines (nurses, nurse practitioners)
7 = Designated space for vaccination (or patient care)
88 = Don’t know
99 = Other (please specify)____________________________
47 [If Q1 = Not currently providing HPV vaccine to adolescents]

How comfortable would you feel administering the HPV vaccine to
adolescents?

1 = Very comfortable [skip to 57]
2 = Somewhat comfortable [skip to 57]
3 = Neutral [skip to 57]
4 = Somewhat uncomfortable [skip to 57]
5 = Very uncomfortable [skip to 57]
88 = Don’t know [skip to 57]
48 What, if any, advantages do you see to offering HPV vaccina-

tion in pharmacies?
___________________ [Record open-ended]
49 What, if any, disadvantages do you see to offering HPV vacci-

nation in pharmacies?
___________________ [Record open-ended]
50 What types of payment, such as Medicare, Medicaid, private

insurance, etc., does your pharmacy accept for vaccination? [Select all
that apply]

1 = Medicare
2 = Medicaid
3 = Children’s Health Insurance Program (CHIP)
4 = Private insurance
5 = Tricare (Military insurance)
6 = Out of pocket / self-pay
88 = Don’t know
99 = Other
51 Is the level of reimbursement a challenge for providing adoles-

cent or adult vaccines in your pharmacy?
1 = Yes
1 = No [Skip to Q65]
88 = Don’t know [Skip to Q65]
52 For which specific vaccines is the level of reimbursement a

challenge or barrier?
1 = Influenza
2 = Pneumococcal
3 = Tdap (adolescent/adult tetanus, diphtheria & pertussis)
4 = Td (tetanus, diphtheria)
5 = Hepatitis A
6 = Hepatitis B
7 = HPV (Human Papillomavirus)
8 = MCV4 (meningococcal)
9 = Zoster (shingles)
10 = Travel vaccines (Yellow fever, Japanese Encephalitis, polio,

typhoid, and rabies)
88 = Don’t know
53 Is reimbursement from private insurance enough to com-

pletely cover vaccine administration costs (your time, vaccine
stocking, refrigerator space, etc.) for adolescent and adult
vaccines?

1 = Yes, true for all vaccines and insurance plans
2 = Yes, for some vaccines and insurance plans only
0 = No
88 = Don’t know
54 Is reimbursement from public insurance enough to comple-

tely cover vaccine administration costs (your time, vaccine stocking,
refrigerator space, etc.) for adolescent and adult vaccines?

1 = Yes, true for all vaccines and insurance plans
2 = Yes, for some vaccines and insurance plans only
0 = No
88 = Don’t know

55 Do you require patients to have a current prescription from a
physician to receive a vaccine?

1 = Yes
1 = No
88 = Don’t know
56 Do you report information on vaccination of adolescents and

adults back to their medical provider?
1 = Yes [Skip to Q68]
1 = No
88 = Don’t know [Skip to Q69]
57 Why don’t you report information on vaccination back to their

medical provider?
1 = Time constraints [Skip to Q69]
2 = No process in place for contacting PCP[Skip to Q69]
3 = State law does not require reporting to PCP [Skip to Q69]
88 = Don’t know [Skip to Q69]
99 = Other, please specify _______________ [Skip to Q69]
58 How do you share information on the vaccination of adolescents

and adults back to the patients’ medical provider? [Select all that apply]
1 = Electronic medical record
2 = Paper documenting vaccination given to patient
3 = Mailed paper documenting vaccination given
4 = Email
5 = Phone call to provider
6 = Fax
99 = Other, please specify ________________
59 Do you also provide patients with their own record to give to

their primary provider?
1 = Yes
1 = No
88 = Don’t know
69 Does your pharmacy require minor permission, parental con-

sent, or both to immunize individuals under 18 years of age?
1 = Yes, both
2 = Yes, parental consent only
3 = Yes, minor assent only
1 = No [Skip to Q75]
88 = Don’t know [Skip to Q75]
70 How do you obtain parental consent to administer vaccines to

adolescents? _________________________ [Record open-ended]
71 Do you have a different or additional procedure for obtaining

minor assent or parental consent to provide HPV vaccine?
1 = Yes, both
2 = Yes, parental consent only
3 = Yes, minor assent only
1 = No
88 = Don’t know
72 What is your age? ________________ [Record number]
777 = Prefer not to answer
73 What is your race or ethnicity? [Select all that apply]
1 = White
2 = Black or African American
3 = Asian
4 = Native Hawaiian or Pacific Islander
5 = American Indian or Alaska Native
99 = Other, please specify ________________
777 = Prefer not to answer
74 What is your gender?
1 = Male
2 = Female
777 = Prefer not to answer
75 What is your highest pharmacy degree?
1 = PharmD
2 = BSPharm
99 = Other (please specify) ________________
777 = Prefer not to answer
76 In what year did you earn this degree? _____ [Record year]
777 = Prefer not to answer
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