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Papillomavirus Vaccine Coverage: A Provider Survey
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Introduction: Human papillomavirus (HPV) vaccine coverage in the U.S. is persistently subopti-
mal, despite research describing barriers to vaccination and strategies to increase vaccination cover-
age. The objective was to assess providers” approach to the HPV vaccine and their implementation
of strategies to increase HPV vaccination coverage. The hypothesis was that adoption of improve-
ment measures to address underuse of the HPV vaccine has not occurred.

Methods: Community pediatric providers from two Midwestern practice-based research networks
completed self-administered electronic surveys. Data were collected over 6 months in 2015 and
organized and analyzed in 2016.

Results: There were 100 providers that participated. Despite agreement with national recommen-
dations, some providers delayed their recommendation until the adolescent was older and many
reported missed vaccination opportunities. Many providers experienced parental concerns includ-
ing safety of the HPV vaccine, belief their child was not at risk of HPV infection, and their child’s
resistance to receiving multiple shots. Providers identified the following as barriers to adherence to
Advisory Committee on Immunization Practices guidelines: bad publicity of the HPV vaccine,
information about the HPV vaccine on the web, and a lack of a follow-up system for those who
delayed HPV vaccine initiation. Approximately half of the participants had implemented strategies
to address these barriers beyond offering immunization-only appointments.

Conclusions: Participants were aware of barriers to HPV vaccine use, but many had not adopted a
systematic approach to increase vaccine coverage. A better understanding of the challenges facing
providers to adopting improvement measures and a strategy to address barriers to implementation
are needed to improve HPV coverage.
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INTRODUCTION

nfection with the human papillomavirus (HPV) leads

to approximately 27,000 new cases of cancer in the U.S.

in men and women every year." A safe and effective
vaccine against the viral serotypes most commonly associ-
ated with HPV-related cancers has been available in the U.S.
since 2006. However, coverage is suboptimal, variable across
the country, and inferior to other developed nations.> ™
Additionally, there is a gap between uptake of the HPV vac-
cination and two other adolescent vaccines: the tetanus,
diphtheria, and pertussis booster; and the quadrivalent
meningococcal conjugate vaccine.” Collectively, this indicates
there are barriers specific to vaccination against HPV.
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A large body of literature has described barriers to
HPV vaccination and outlined feasible interventions
to increase coverage. For example, provider-focused
interventions, such as specific recommendation strat-
egy and content, positively impact initial vaccine
uptake whereas family-focused interventions, such as
parental reminder systems, have successfully increased
series completion.”” ' Despite availability of strategies to
increase HPV vaccination coverage, rates remain low.
This suggests a disconnect between availability of
improvement measures and implementation by pro-
viders. In this study, pediatric providers in the midwest-
ern U.S. completed a self-administered survey with the
objectives of assessing current practice for providing the
HPV vaccine, perception of barriers to vaccination, and
implementation of improvement measures in increasing
vaccination coverage. The hypothesis is that many pro-
viders have not adopted methods to address underuse
of the HPV vaccine.

METHODS

Participants

Pediatric care providers were recruited from two practice-based
research networks (PBRNs): Washington University Pediatric and
Adolescent Ambulatory Research Consortium (WU PAARC),
associated with Washington University (36 practices, 84 clinicians
serving 22140,000 patients), and Pediatric PittNet, associated with
the University of Pittsburgh (23 practices, 200 clinicians serving
22200,000 patients). All providers (pediatricians and advanced-
level practitioners) were eligible to participate and invited by an
e-mail from their network director to complete the web-based sur-
vey. Data were collected anonymously over a 6-month period in
2015 and managed using Research Electronic Data Capture (RED-
Cap) hosted at WU."” The WU Human Protection Office
approved this study with waiver of written consent. The Univer-
sity of Pittsburgh IRB accepted this approval.

Measures

The WU PAARC research team developed the 73-item survey
tool. Questions were generated from the Centers for Disease Con-
trol and Prevention (CDC) recommendations for recommending
the HPV vaccine and a review of evidence-based strategies to
increase HPV vaccine acceptance.>™''~'>'%1% All questions were
based on participant recall and did not include a formal review of
their records. The self-administered survey took 2210 minutes to
complete. At the time this study was conducted, recommenda-
tions were for three doses of the HPV vaccine, and the survey
questions and results reflect this recommendation.

Participants were asked questions to assess agreement with
Advisory Committee on Immunization Practices (ACIP) HPV
vaccination guidelines and their experience with parental vaccine
hesitancy (in general and towards the HPV vaccine). Likert scales
were used to indicate their level of agreement (strongly agree to
strongly disagree) with the significance of the morbidity of HPV-
associated diseases and the presence of vaccine hesitancy in their
practice. Participants indicated their level of agreement with
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statements that they were confident addressing parental concerns
about the HPV vaccine and that their recommendation for the
HPYV vaccine influenced the parent’s decision.

Participants were asked questions to assess adherence to ACIP
recommendations for administration of the HPV vaccine and
CDC recommendations for discussing the HPV vaccine with
parents. Participants chose from a list of age ranges to indicate
when they recommended the HPV vaccine for girls and boys. Par-
ticipants were asked to estimate overall HPV vaccine coverage in
their practice and the average length of time patients took
to complete the three-dose series (6 months, 6 months to 1 year, 1
—2 years, 2—3 years, 3 years). Participants indicated how fre-
quently they emphasized cancer and genital wart prevention
when recommending the HPV vaccine (always, most of the time,
sometimes, rarely, never).

Participants indicated the frequency (all or most of the time,
some of the time, rarely, or never) parents raised listed concerns to
elicit provider perceived parental barriers to HPV vaccination. To
assess the significance of provider barriers to adhering to ACIP
recommendations, participants indicated the significance (very
significant, significant, not significant) of listed potential barriers.
Concerns and barriers solicited were not specific to vaccine series
initiation or completion.

Participants chose from a list of options to indicate their adop-
tion of and willingness to adopt (I already use this, I would use
this, I may use this, I would not use this) strategies to increase vac-
cine initiation and completion.

Demographic and practice characteristics were collected. The
presence and capabilities of an electronic medical record (EMR)
were queried, as this technology can assist with tracking vaccina-
tion coverage.”**'

Statistical Analysis

Data were organized and analyzed in 2016. There were nonsignifi-
cant differences between responses, so the following scales were
collapsed into one category: strongly agree and agree responses
were reported as agreed, and strongly disagree and disagree
responses as disagreed. All/most of the time and some of the time
responses were reported as the proportion of providers indicating
they heard this concern frequently. Very significant and signifi-
cant responses were reported as significant barriers. “I would use
this” and “I may use this” responses were reported as interven-
tions participants were willing to implement. Data are reported as
percentages for categorical variables. Continuous variables were
summarized as median and interquartile range (IQR). The Fisher
exact test was used to compare responses among the following
subgroups to detect differences in practice: PBRNs (WU PAARC
versus Pediatric PittNet); provider type (physician versus
advanced-level practitioner); and access to an EMR (EMR versus
no EMR). Providers from the two PBRNs did not differ on 96% of
survey responses, so data were combined and reported together. A
probability of p<0.05 (two-tailed) was used to establish statistical
significance. All statistical analyses were done using Stata, version
12.1.

RESULTS

One hundred surveys (47 WU PAARGC, 53 Pediatric Pitt-
Net) were returned from 284 invited providers.
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Completed and partially completed surveys were used to
calculate the overall response rate resulting in overall
participation of 35% (56% WU PAARC, 27% Pediatric
PittNet, p<0.001).”> The lowest question completion
rates (78%) were for estimates of HPV vaccine coverage
for girls and boys in their practice by age 15 years. The
median completion rate for the remaining questions was
100% (range, 82%—100%). Demographics of partici-
pants and nonparticipants were not compared.

Participants were mostly pediatricians (85%);
female (73%); Caucasian (83%); and experienced
clinicians (median time in practice 18 years, IQR, 10
—16 years; Table 1). No significant differences in
survey responses were noted by provider type. Par-
ticipants from the two PBRNs differed significantly
(p<0.01) by practice location, type, and access to an
EMR. WU PAARC had more respondents from sub-
urban practices whereas Pediatric PittNet had more
respondents from urban and rural practices. Most
worked in pediatric group or multispecialty practi-
ces, but many (19%) WU PAARC participants
worked in single- or two-person practices compared
with zero Pediatric Pittnet participants. Most (90%)
had access to an EMR (80% WU PAARC, 100%
Pediatric PittNet). Participants reported limited
EMR vaccination tracking capabilities: 58% tracked
upcoming immunizations, 49% prompted when a
patient was due for vaccine, and only 24% tracked
missed vaccinations.

All participants (100%) agreed that the HPV vaccine
was safe and most (96%) agreed that HPV-related dis-
eases pose a significant health problem. Most (98%)
agreed the HPV vaccine should be provided at age 11 or
12 years for girls and boys. More participants endorsed
parental hesitancy toward vaccination for the HPV vac-
cine than for other childhood vaccines (73% vs 41%,
p<0.001). Everyone (100%) was confident addressing
parental concerns about the HPV vaccine, although
fewer (81%) were confident that their recommendation
influenced parental decision making.

Most discussed (94% and 95%) and recommended
(91% and 90%) the HPV vaccine at the well-child
check for girls and boys at ages 11 and 12 vyears.
However, some purposely delayed their recommenda-
tion until age 13—14 years for girls (overall 8%: WU
PAARC 17% vs Pediatric PittNet 0%, p<0.001) and
boys (overall 10%: WU PAARC 19% vs Pediatric
PittNet 2%, p<0.001). Most consistently emphasized
cancer prevention when recommending the HPV vac-
cine for girls (97%) and boys (84%). The median esti-
mates for completion of three doses of HPV vaccine by
their 15th birthday were 50% (IQR, 30%—75%) for girls
and 40% (IQR, 30%—60%) for boys. Few (3%) reported

the three-dose series was completed within 6 months
(38% 6 months—1 year, 43% 1—2 years, 15% 2—3
years). A minority (33%) had practice coverage data on
which to base their estimates, and many commented
that their estimates were guesses. Most (75%) always
recommended co-administration of the HPV vaccine
with the other adolescent vaccines.

Most participants indicated they heard the follow-
ing concerns frequently from parents when recom-
mending the HPV vaccine: vaccine safety (91%);
child’s lack of immediate risk of HPV infection
(90%); child’s resistance to receiving multiple shots in
one visit (79%); and parents feeling generally unpre-
pared to discuss the vaccine (72%). Half reported
parents frequently raised concerns about the follow-
ing: lack of child’s long-term risk of HPV infection
(55%); vaccine encouraging sexual activity (52%);
three-dose requirement (49%); religious objections
(47%); and vaccine efficacy (41%).

Most participants identified bad publicity about the
HPV vaccine (84%) and information about the HPV
vaccine on the web (78%) as barriers to their ability to
implement ACIP HPV vaccination guidelines. Half iden-
tified the following as barriers: lack of a provider or
patient follow-up system for series completion (49%);
their personal belief that the targeted group was too
young (48%); and a lack of a follow-up system for
parents who choose to delay vaccination (42%). Many
commented that parent’s poor understanding of their
child’s risk of contracting HPV and low health literacy
were barriers to HPV vaccination (Table 3).

Most participants (89%) educated parents about the
HPV vaccine when the vaccine was first recommended.
For those who initially refused vaccination, most (83%)
provided information again at subsequent well-child
checks but fewer (31%) did so at subsequent acute care
visits. The information provided was most often in the
form of verbal counseling (91%) and printed materials
from the CDC (83%; Table 2).

Most participants increased access to the vaccine by
providing immunization-only visits (97%) and offering
the vaccine at acute care visits (56%). Half had imple-
mented a provider reminder strategy to administer the
HPV vaccine (50%); used a communication strategy to
address parental hesitancy (48%); or provided parents
with their child’s immunization record to track their
vaccine schedule (44%). Some strategies to increase
HPV vaccination coverage were used exclusively by par-
ticipants with access to an EMR including (EMR access
versus no access): monitoring practicewide vaccination
coverage (28% vs 0%); using reminders for parents (18%
vs 0%); and maintaining a registry of unvaccinated
patients (5% vs 0%; Table 4).

www.ajpmonline.org
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Table 1. Participant and Practice Characteristics®

n (%)

Characteristics (N=100)

WU PAARC, Pediatric PittNett, Overall,

n (%) n (%) n(%) Median (IQR), %

Provider
Position
Pediatrician
Nurse practitioner
Physician assistant 5 (5)
Gender
Male
Female
Years in practice
>10
5-10
Ethnicity
Hispanic or Latino
Non-Hispanic or Latino
Race
Caucasian 83
African American 2
Asian 7
Other 8
Practice
Practice arrangement
1—2 physician group
Group/multispecialty practice
Other (academic center/nonprofit)
Practice setting
Urban
Suburban
Rural
Racial composition of practice patients
Caucasian
African American
Asian
Other
Patients insured by Medicaid
Practicewide EMR availability and capability, % yes
Does your practice use an EMR?
If yes, can it track vaccinations?
If yes, can it provide prompts for overdue vaccines?
If yes, can it calculate catch-up vaccines?

9 (19) —
38(81) 49 (98)
— 1(2) 1(1)

8(17)
37(79)
2(4)

24 (47)
20 (39)
7(14)

80 100 20
58
49

24

Note: Boldface indicates statistical significance (p<0.01).

@PBRN subgroup analysis reported when significant differences were present. Percentages reflect proportion of question respondents.
EMR, electronic medical record; PBRN, practice-based research network; WU PAARC, Washington University Pediatric and Adolescent Ambulatory

Research Consortium.

Most participants cited the following as strategies they
were willing to implement: maintain a registry of unvac-
cinated patients (84%); use a parent reminder system
(81%); use patient-/parent-friendly educational materials
(68%); and regularly monitor and review HPV vaccine
coverage at their practice (68%).

Half were willing to use a communication strategy to
talk to parents about the vaccine (51%); provide parents
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with their child’s immunization record to track their
vaccine schedule (48%); or use a system to remind them
a child was due for vaccination (44%; Table 4).

DISCUSSION

The community pediatric providers in this sample esti-
mated HPV vaccination rates well below Healthy People
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Table 2. Approach to the Human Papillomavirus (HPV) Vaccine (N=100 providers)

Agree, Disagree, Girls, Boys, Overall,
n (%) n (%) n (%) n (%) n (%)
Question (N=100) (N=100) (N=100) (N=100) (N=100)
Parental hesitancy regarding childhood vaccines is a significant problem in my practice 41 (41) 59 (59)
Parental hesitancy regarding the HPV vaccine is a significant problem in my practice 73 (73) 27 (27)
| am confident addressing parental concerns about the HPV vaccine 100 (100) —
I am confident my recommendation for the HPV vaccine influences parents decision 81(81) 19 (19)
The HPV vaccine is safe 100 (100) —
HPV related disease pose a significant public health problem 96 (96) 4(4)
What is your typical approach to discussing the vaccine with parents of 11—12-year-olds?
I recommend the HPV vaccine for all 11—-12 girls/boys 94 (94) 95 (95)
| offer the HPV vaccine as optional 2(2) 1(1)
| recommend delaying the HPV vaccine until the girl/boy is older 2(2) 2(2)
| selectively recommend the HPV vaccine 1(1) 2(2)
| do not discuss the HPV vaccine 1(1) 0(0)
What age do you typically first recommend the HPV vaccine?
11—-12 years 90 (91) 90 (90)
13—14 years 8(8) 10 (10)
9—-10 years 1(1 0(0)
How often to you emphasize cancer prevention?
Always 97 (97) 86 (86)
Most of the time 3(3) 8(8)
Sometimes 0(0) 4(4)
Rarely 0 (0) 2(2)
How often do you emphasize genital wart prevention?
Always 42 (42) 54 (54)
Most of the time 24 (24) 19 (19)
Sometimes 16 (16) 12 (12)
Rarely 17 (17) 13(13)
Never 1(1) 2(2)
Estimate the percentage of patients who receive three doses of the HPV vaccine by their 15th birthday, % 50 (30—70) 40 (30—60)
IQR
E—I?)w)often do you recommend co-administration with the other adolescent vaccines?
Always 75 (75)
Most of the time 10 (10)
Sometimes 9(9)
Rarely 6 (6)

(continued on next page)




Overall,
n (%)

Agree, Disagree, Girls, Boys,
n (%) n (%) n (%) n (%)

100 providers) (continued)

Table 2. Approach to the Human Papillomavirus (HPV) Vaccine (N

(N=100)

(N=100)

(N=100)

(N=100)

(N=100)

Question

Never
When do you typically provide parents with information about the HPV vaccine? (choose all that apply)

~ BN S

= L O O

At the well-child check when | recommend the vaccine

At subsequent well-child checks for those who previously refused the vaccine
At the well-child check a year before | offer the vaccine

When parents request information

At subsequent acute care visits for those who previously refused the vaccine

Included with information about vaccines provided for all newborns

Note: Boldface indicates statistical significance (p<0.001).
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2020 goals of 80% coverage.” Participants were willing to
use proven methods to address barriers to HPV vaccina-
tion, but only half had implemented strategies beyond
providing immunization-only visits to address poor
HPYV vaccine rates.

Although providers reported agreement with national
recommendations for the HPV vaccine, there was vari-
able adherence with ACIP recommendations for the
HPV vaccine. This represents a disconnect between
stated support of national recommendations and practi-
cal implementation. Indeed, many providers listed their
belief that the targeted age group was too young as a bar-
rier to implementing ACIP recommendations. This car-
ried forward in practice; one in ten providers in this
sample delayed their recommendation for the HPV vac-
cine until the adolescent was at least age 13 years and
one in four did not co-administer the HPV vaccine with
the other adolescent vaccines. Half did not take advan-
tage of acute care checks to reiterate their recommenda-
tion for parents who initially refused vaccination.
Missed opportunities likely contributed to poor vaccina-
tion rates, a finding supported in the literature."***~*°

Most providers in the sample believed parental hesi-
tancy toward the HPV vaccine was a significant problem.
Additionally, one in five providers in this sample was not
confident that their recommendation for the HPV vac-
cine influenced parent behavior. These findings are sup-
ported by the literature.”>”’ """ The more barriers a
provider perceives, the less likely they may be to recom-
mend vaccination.'”’" These providers may delay their
recommendation or be hesitant to make a strong recom-
mendation for the vaccine. Indeed, some providers in
this sample indicated the vaccine was optional and can-
cer prevention was not consistently emphasized, particu-
larly with boys. This, in turn, could reinforce parental
hesitancy or belief that the vaccine is not necessary, lead-
ing to delay or refusal of the vaccine.”””* Multiple stud-
ies have shown that a strong recommendation from a
trusted provider is particularly important in the case of
HPV vaccination.”~">'” Presuming parents will agree
to vaccination, rather than engaging in a discussion, has
been a successful method for adherence to other child-
hood vaccinations.” Indeed, simply announcing the
HPV vaccine as one of the three recommended adoles-
cent vaccines with an unequivocal strong recommenda-
tion emphasizing cancer prevention and highlighting
vaccine safety and efficacy is effective.”*”

Providers in this study were willing to use practice-
level strategies, but few had adopted them. The Assess-
ment, Feedback, Incentive and Exchange (AFIX)
approach endorsed by the CDC is effective for increasing
HPV vaccine coverage. AFIX components include regu-
larly monitoring practice-wide vaccination coverage,
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Table 3. Perceived Parental Concerns and Provider Barriers to HPV Vaccination

Participants,
n (%)
Concerns/barriers (N=100)
How often do parents raise concerns about the following?®
HPV vaccine safety 91 (91)
Lack of immediate risk of HPV infection 90 (90)
Child is resistant to receiving multiple shots at once 78 (78)
Unprepared to discuss the HPV vaccine 72 (72)
Lack of long term risk of HPV infection 56 (56)
Risk the HPV vaccine may encourage my child to have sex 52 (52)
Three-dose requirement of the HPV vaccine 50 (50)
Religious objections 48 (48)
HPV vaccine efficacy 42 (42)
HPV vaccine cost 19 (19)
How significant are the following barriers®
Previous bad publicity of the HPV vaccine 81 (83)
Information about HPV on the web 75 (78)
Targeted age group is too young 47 (50)
Lack of follow-up system to complete all three doses 47 (48)
Lack of follow-up system for those who chose to delay 41 (42)
Wish to avoid upsetting parents 20 (21)
Wish to avoid lengthy discussion 15 (16)
Lack of proof vaccine prevents cancer 8(9)
Up-front costs to purchase the vaccine 8(8)
Low Medicaid reimbursement 8(8)
Costs of vaccine administration 3(3)

?ldentified as frequently. Frequent concerns: Parental concerns participants reported were raised “all/most of the time” and “some of the time.”
Pldentified as significant. Significant barriers: Barriers to implementing ACIP guidelines participants reported as “very significant” and “significant.”
ACIP, Advisory Committee on Immunization Practices; HPV, human papillomavirus.

setting coverage goals, and providing feedback to clini-  to coverage information for providers.”” Many with
cians and their staff.>”'® A recent review of the impact ~ EMRs did not have the capability to track practice-spe-
of a statewide immunization registry linked to EMRs in  cific vaccination rates or follow-up with patients who
pediatric practices showed increased HPV vaccine cover-  either delayed vaccine initiation or needed to complete
age and highlighted the importance of convenient access ~ the series. Implementation may require additional

Table 4. Use of and Willingness to Implement Improvement Strategies (N=100 Providers)

| already use, I would use, I would not use,
Strategy n (%) n (%) n (%)
Provide immunization-only visits 97 (97) 2(2) 1(1)
Offer the HPV vaccine at acute care visits 54 (56) 32(33) 11(11)
System to remind provider 48 (50) 42 (44) 6 (6)
A communication strategy 47 (48) 49 (51) 1(1)
Immunization record for parents 42 (44) 43 (45) 10 (11)
Regularly monitor and review coverage 27 (28) 65 (67) 5 (5)
System to remind parent 17 (18) 76 (81) 1(1)
Give vaccine prior to provider interaction 8 (8) 32 (43) 48 (49)
Keep a registry of unvaccinated patients 5(5) 80 (85) 10 (10)
Refer patients to retail clinics for the HPV vaccine 0(0) 17 (18) 79 (82)

HPV, human papillomavirus.

www.ajpmonline.org
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resources for EMR modification and expertise beyond
that available within many independent practices. One
in ten physicians did not have an EMR at all, compound-
ing the difficulty of adopting this recommended strategy.

Most providers were willing to employ reminder sys-
tems, but only half used provider reminders and few had
adopted parent reminder systems. Reminder strategies
have been particularly effective with HPV vaccination
series completion.s’(”12 However, similar to EMR systems,
implementation of reminder strategies likely requires
additional resources that may not be available to many
practices.”” Low resource reminder strategies, such as flag-
ging patient charts, could be a potential strategy.

Limitations

This study has several limitations. The differences
observed between the two sampled PBRNs regarding
the age providers recommended the HPV vaccine may
be explained by differences in practice type and setting.
Providers working in suburban settings with more
affluent, educated parents are more likely to encounter
parental hesitation for vaccination, which may cause
them to routinely delay their recommendation for the
HPV vaccine.” Only one third of participants had
practice-level vaccination coverage data on which to
base their time to series completion and estimated
HPV vaccination rates, likely introducing a recall bias.
Participants were a convenience sample of providers
who have chosen to be part of a PBRN and the partici-
pation rate was low at 35%, introducing a selection bias
of providers more attuned to evidence-based practice.
However, these findings suggest that even among the
most motivated providers, HPV vaccine coverage is
low. Additionally, barriers are frequently encountered,
and rarely addressed in a systematic way.

Agreement with national guidelines for use of the HPV
vaccine was confirmed in this sample. It was beyond the
scope of this project to explore reasons behind non-
adherence to guidelines or the lack of implementing evi-
dence-based strategies to increase coverage. Future
research should explore these avenues and focus on devel-
oping strategies to overcome barriers. Certainly, limited
resources hinder adoption of methods requiring financial
support. However, there are many strategies that do not
require increased spending. Providers in this sample indi-
cated that parents frequently felt their child was not at
risk of HPV infection and had concerns regarding vaccine
safety. This finding may indicate a need for improved
education about HPV prevalence and dissemination of
existing patient-/parent-friendly education materials to
bolster provider’s recommendation for the HPV vac-
cine.”” Further, reducing missed opportunities and
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optimizing recommendation practices to address specific
parental concerns will require a change in care delivery,
but may not need additional resources. Additionally, dis-
semination of strategies from providers with high vacci-
nation rates requiring minimal resources would be
beneficial. Finally, recognizing that primary care providers
are busy and incentivizing providers to adopt new meth-
ods with maintenance of certification credit or through
quality improvement projects can be effective.*’

CONCLUSIONS

Providers in this sample reported suboptimal coverage
in their practice after 10 years of HPV vaccine use. How-
ever, many had not adopted strategies to address known
system and parental barriers, and some providers did
not follow ACIP guidelines. These results suggest that
barriers to implementation of strategies shown to
improve HPV vaccine coverage likely existed for partici-
pants in this sample. This may be a pervasive problem in
primary care practices. A better understanding of the
practical challenges of implementing evidence-based
interventions and actionable plans to address these bar-
riers is needed to improve HPV vaccination rates.
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