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Abstract

Objective. To determine our center's human papillomavirus

(HPV) vaccination rate and identify common negative

perceptions surrounding the vaccine to guide more effective

HPV vaccine counseling.

Methods. We reviewed immunization records for patients

ages 11 to 26 that receive care at Brooke Army Medical

Center. Vaccine uptake rate was determined by dividing the

number of patients who had completed the HPV vaccine

series by the total target population. From October 2021 to

December 2022, a clinic survey was distributed to parents

(for patients ages 11-17) or patients themselves (ages 18-26)

during otolaryngology visits to poll vaccination status and

attitudes toward the vaccine.

Results. A total of 3038 patients ages 11 to 26 are enrolled for

primary care at Brooke Army Medical Center, but only 962

(32%) are vaccine complete. Thirty-five surveys were

collected during the study period. Twenty-two surveys

(63%) from patients/parents reported they/their child had

received the HPV vaccine. Concerns about vaccine safety,

sexual behaviors, lack of immunization requirement for

school, and difficulty getting scheduled were the most

common reasons patients were unvaccinated.

Discussion. Counseling patients on the HPV vaccine can be

difficult given the common misconceptions surrounding

vaccination, but understanding these attitudes will allow

otolaryngologists to educate patients more effectively. This

matters since patients more knowledgeable about HPV are

more likely to receive the vaccine.

Implications for Practice. Our clinic has developed new

strategies in partnership with primary care departments to

facilitate more streamlined vaccination for eligible patients,

and moving forward we plan to trend HPV vaccination rates

over time to determine our impact on uptake.
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The human papillomavirus (HPV) is the most
common sexually transmitted infection with an
estimated prevalence of 43 million infections in the

United States in 2018.1 Viral infection is usually cleared by
the immune system without patients ever experiencing
signs or symptoms. But for some, HPV infection leads to
potentially life‐altering disease, including both benign and
malignant processes.2 Recurrent respiratory papillomatosis
(RRP) and oropharyngeal squamous cell carcinoma
(OPSCC) are otolaryngologic sequelae of HPV infection,
both requiring varying degrees of surgical management
and long‐term follow‐up. Fortunately, vaccination against
HPV has been available since 2006, and while it was
initially recommended for the prevention of genital warts
or cervical/extragenital lesions and cancers in females ages
9 to 26, it has since become Food and Drug
Administration approved for oropharyngeal and other
head and neck diseases in June 2020.3 The HPV vaccine,
known as Gardasil, was originally a quadrivalent vaccine
which offered protection against 4 common viral types:
HPVs 6, 11, 16, and 18. This was followed in 2014 by an
expanded version of Gardasil, now a nonavalent vaccine
available to females and males up to age 45 that offers
coverage of the 4 original types plus additional high‐risk
types—31, 33, 45, 52, and 58.4

Vaccination has been proven >90% efficacious in the
prevention of high‐grade cervical, vulvar, and vaginal
neoplasia.5‐7 There have also been drastic declines in the
incidence of juvenile‐onset RRP in the United States and
other countries, such as Australia, which authors suggest
is most likely due to HPV vaccination.8 However, these
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advancements have occurred in a background of rising
HPV‐related oropharyngeal cancers. The incidence of all
OPSCC in the United States has increased by over 60%
from 1975 to 2012, a steep upward trend affecting
predominantly white males. Globally, approximately
33% of all OPSCC is HPV‐related, but in the United
States, this estimate is much higher—nearly 71%. Not
only does the incidence of HPV‐related OPSCC now
surpass that of cervical cancer, but it's shown a strikingly
rapid increase in incidence comparatively among all types
of cancers.9,10

The relation between HPV vaccination and the
prevention of OPSCC, while less extensively defined, has
shown promising results thus far. In 2013, Herrero et al
published a randomized clinical trial showing 93.3%
reduction in the prevalence of oral HPV infection 4 years
after participants received the bivalent vaccine.11 Other
authors have found that vaccination leads to the creation
of neutralizing antibodies locally within the oral cavity, a
mechanism thought to provide protection against oral
HPV infection, which subsequently may prevent the
development of OPSCC.12

Many countries have initiated HPV vaccination
programs to foster widespread coverage. Australia, for
example, has achieved 3‐dose vaccine completion rates of
78% among girls and 67% among boys. Comparatively,
the US falls short with only 65.5% and 48.6% of
adolescents initiating and completing the vaccination
series, respectively.8,13 Broadly, there is consensus within
the literature regarding why vaccine rates are so low: lack
of or missed opportunity for strong provider recommen-
dation, lack of patient awareness/knowledge about HPV,
and concerns about vaccine side effects or safety.2,5,9,13,14

Several studies have been published in recent years that
propose new strategies for increasing vaccine uptake,
including more effective patient counseling and changes
to clinical workflows.13,14 Similarly, we set out to perform
a quality improvement (QI) project to determine our own
institution's HPV vaccination rate, and to distribute a
clinic survey to identify common negative perceptions
within our community about the vaccine to guide more
effective counseling.

Methods
We obtained an exemption from the Brooke Army
Medical Center Institutional Review Board in the form
of a Non‐Research Determination. Deidentified patient
immunization records were compiled from the Military
Health System Population Health Portal, which is housed
within a central patient information site titled CarePoint.
All patients ages 11 to 26 and currently enrolled for
primary care at Brooke Army Medical Center, or its
satellite facilities, were saved to a master list. Specific
filters were applied to this list to identify those patients
who have received 1, 2, or 3 doses of the HPV vaccine.
This data was exported to an Excel spreadsheet for ease of

organization and calculating vaccination percentages by
age group and number of doses received. Patients were
considered vaccine complete after 3 doses except ages 11
to 14, who were considered complete with 2 doses after
October 2016.

We also developed a survey to poll demographic
information, vaccination status, and positive or negative
attitudes toward the HPV vaccine. From October 2021 to
December 2022, this survey was distributed to patients 11 to
26 years old attending an outpatient otolaryngology appoint-
ment. Upon check‐in to our clinic, parents accompanying
children ages 11 to 17 were given a “parental HPV
survey” (Figure 1) to complete on their child's behalf, while
patients ages 18 to 26 were given an “adolescent HPV survey”
(Figure 2) to complete themselves. These surveys were
reviewed at the end of the clinic encounter.

Parents or adolescents who selected “No” or “I don't
know” for their child's/their own vaccination status were
offered brief counseling to review the indications and benefits
of the vaccine, including review of a Centers for Disease
Control HPV vaccine information print out. This was
followed by a strong recommendation from the physician
for the patient to begin HPV vaccination. For those patients
who had initiated the HPV vaccine series but were not yet
complete, it was strongly recommended that they obtain their
second and/or third doses. For those surveys that were
returned incomplete, the parent/adolescent was asked to
complete it. If they declined, then the survey was saved but
denoted as incomplete. Frequency and percentages were
calculated for categorical variables.

Survey responses were recorded in an Excel spread-
sheet. Department of Defense Identification numbers
(DOD IDs), which are 10‐digit medical record identifiers,
were collected within the demographic data to ensure
responses were not duplicated as surveys were being
transcribed into our spreadsheet. Prior to completing the
survey, patients were counseled that their DOD IDs
would not be saved.

Results
A total of 3038 patients aged 11 to 26 are enrolled for
primary care at Brooke Army Medical Center. Most of
these patients are 11 or 12 years old (20.5% and 19.9%,
respectively). Of the entire cohort, 1491 patients (49.1%)
have initiated the HPV vaccination series and 962 (31.7%)
have completed their doses. Overall, patients aged 11 to
15 composed over 80% of the cohort studied. The
initiation rate among these ages ranged from 45.3% to
50.4%, while the completion rate was 25.3% to 32.3%. The
18‐year‐old age group had the highest vaccine initiation
and completion rates (61.5% and 46.2%, respectively),
though there were only thirteen 18‐year‐olds enrolled at
the time of this study.

We collected a total of 35 surveys. Twenty‐three
were completed in their entirety, while the other 12
were considered incomplete. Twenty‐three surveys were
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completed by parents and 12 surveys were completed by
patients ages 18 to 26. Twenty‐two surveys (62.9%)
reported prior vaccination—4 patients had already
received 3 doses, 6 patients had received 2 doses,
0 patients had received 1 dose, 11 patients were unsure
of the number of doses received, and 1 patient did not
answer how many doses they had received. The most
common reasons noted for having received vaccination
were for the prevention of cervical warts/cancer and
having a recommendation from a doctor.

Ten surveys (28.6%) denied prior vaccination. Most of
these surveys were returned incomplete, with only 4
survey respondents answering the potential reasons for
not being vaccinated. Of the choices, concerns regarding

vaccine safety, increased sexual activity, the vaccine not
being required for school enrollment, and difficulty in
getting scheduled were each listed as reasons why the
vaccine had not been received. Of these 10 surveys, 4
respondents stated they were “much more likely” to
receive the vaccine, 2 were “much less likely,” and 4 felt
“no difference” about vaccination after the counseling
and information sheet they received. The 3 remaining
surveys (8.6%) were unsure of their vaccination status.

Twenty‐two respondents (62.9%) noted prior knowledge
of diseases reduced or prevented by the HPV vaccine—9
respondents were aware that it prevents cervical disease, 3
respondents were aware of head and neck diseases, and 10
were aware of both. Most of these respondents were

Figure 1. Parental HPV survey. DOD ID, Department of Defense Identification number; FMP, family member prefix; HPV, human papillomavirus.

Flagg et al. 3 of 6



vaccinated. Thirteen patients (37.1%) had no prior knowledge
of diseases reduced by the HPV vaccine or left this item
unanswered, and most were unvaccinated. No trends in any
survey responses were appreciated when separated based on
patient/parent age, gender, race, ethnicity, or the highest
education level.

Discussion
HPV is a ubiquitous pathogen and the most common
sexually transmitted infection. This virus is of particular
interest within otolaryngology as it leads to an array of
chronic head & neck diseases, including RRP and
squamous cell carcinomas. While vaccination for HPV
is readily available in the United States, uptake rates

remain low (<50% vaccine completion among adoles-
cents) for many reasons: missed opportunities for
provider recommendation for vaccination, lack of patient
knowledge, and safety concerns.2,5,9,13,14 These low
uptake rates are concerning in the setting of an increasing
incidence in HPV‐related OPSCC in the United States,
and especially since vaccination has been shown to
decrease the prevalence of oral HPV infection.7,10‐12

This concern is shared across current literature, with
some studies sharing their own QI successes and
advocating for continued improvements.

Bonville et al effectively implemented a multiphase QI
project with 2 goals: reduce missed opportunities for vaccine
recommendation and increase vaccine uptake. They began
with a pilot program wherein providers were given formal

Figure 2. Adolescent HPV survey. HPV, human papillomavirus; DOD ID, Department of Defense Identification number.
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education on QI, HPV infection, and the HPV vaccine.
Afterward, providers successfully implemented new strategies
within their practices (such as reviewing immunization
records prior to clinic visits, delivering strong vaccine
recommendations, and placing standing orders for vaccina-
tion), which resulted in 0 missed opportunities and an
increase in vaccine uptake by 32% after just 5 months.13

Berenson et al also had an effective approach to
addressing low vaccine uptake. In their study, designated
“on‐site patient navigators” identified patients eligible for
vaccination prior to their appointments, counseled parents/
patients about the HPV vaccine, and notified providers of
those parents/patients who requested further counseling.
These navigators went on to facilitate same‐day or future
appointments for vaccination for patients and their siblings (if
also eligible) and tracked follow‐up visits to ensure patients
received their second or third doses. Of participants initiating
the vaccine series through this study, 93% completed all
doses, and 85% who started their series elsewhere also
completed their doses through this study.14 While these
studies show promising results within the primary care
setting, there remains an untapped role for the otolaryngol-
ogist to more routinely counsel on HPV vaccination. For this
reason, we sought to establish our institution's HPV
vaccination rate and developed a survey through which we
could determine how best to counsel patients about the HPV
vaccine in our community.

Just over 49% of all patient ages 11 to 26 who are enrolled
for primary care at Brooke Army Medical Center have
initiated HPV vaccination, and 32% have completed the
series. These numbers were surprising to us since both are
lower than the national averages, and additionally, highlights
the importance of our study. Ten respondents denied prior
receipt of the HPV vaccine. Additionally, 3 were unsure of
their vaccination status, which we interpreted as a more likely
indicator the vaccine had not been received. Reasons for not
having received the HPV vaccine included concerns over
vaccine safety, potential increases in sexual activity, the lack
of immunization requirement for school, and difficulty in
being scheduled for vaccination. Except for school policy,
these are factors we believe can be addressed with proper
counseling.

HPV vaccine safety has been proven during previous
trials.7 While pain at the injection site (most common),
headache, fever, pharyngitis, or other minor adverse
events have been reported, Restrepo et al just published
long‐term follow‐up results for Phase III Gardasil‐9
recipients and found lasting efficacy 10 years after
vaccination in the absence of any serious adverse events.15

Concerns regarding sexual activity have been investigated
as well, including potential vaccine influences on sexual
debut and number of sexual partners, but ultimately no
significant differences were found in relation to the HPV
vaccine.16,17 This information is critical, and taken
together, clarifies concerns that could lead to more open
dialogue about HPV vaccination between otolaryngolo-
gists and patients.

Some patients reported a “much less likely” chance of
receiving the vaccination despite counseling and a strong
recommendation, and so we recognize there may always be a
proportion of patients who cannot be convinced to receive
the vaccine. Reasons for this are hard to speculate and
probably multivariate. Bloom et al recently published a study
in which they found patients more knowledgeable about
HPV are more likely to accept vaccination.18 This proved
true in our findings as well, as most vaccinated participants
reported prior knowledge of HPV‐related diseases.
Furthermore, unvaccinated participants who also had prior
knowledge of HPV reported they were “more likely” or
“much more likely” to receive vaccination.

Patient or parent buy‐in is key, but we have also
learned that equal effort should be made to ensure
processes for receiving the vaccine are straightforward
and easy. Some respondents might have already been
vaccinated if not for difficulty in scheduling an appoint-
ment. Moving forward, our clinic has engaged in
partnership with pediatric and other primary care
departments to facilitate same‐day vaccination, or at least
same‐day scheduling. This could be enhanced by repli-
cating some of the successful strategies as mentioned in
the QI projects above, such as identifying unvaccinated
patients ahead of time, placing standing orders, or
designating staff to assist with scheduling.

One limitation of our study is the variability/incomplete-
ness of several surveys returned to us. Another limitation is
our small sample size. Survey attainment proved difficult as
there were persistent fluxes in our front‐desk staff that led to
missed opportunities to provide surveys to patients. In
addition, while our survey was reviewed by all participating
otolaryngology staff, it was not formally validated. We
believe these factors are less problematic when engaging in QI
work, as this is an on‐going and iterative process situated
within our local context. Certainly, our findings would be
better supported by a larger quantity of surveys, but we still
obtained actionable information in accordance with our
original objectives.

Implications for Practice
HPV vaccination is critical for the prevention of head and
neck diseases, including RRP and OPSCC. Vaccine
counseling and promotion can be difficult given
the common misconceptions or disinterest surrounding
vaccination. We utilized a patient survey to identify the
most common concerns regarding HPV vaccination,
which will allow for more effective conversations with
our patients moving forward. In addition, we are
implementing new clinical strategies to facilitate more
streamlined vaccination scheduling so that patients
willing to receive the vaccine may do so conveniently.
Future research will focus on follow‐up with vaccine‐
eligible patients seen in our otolaryngology clinic to see if
they have received vaccination, and thereby, determine
our impact on vaccine uptake.

Flagg et al. 5 of 6



Acknowledgments

The authors would like to thank DrsWolfgang H. Beumer, Gregory
I. Kelts, Alex J. McKinlay, Kevin C. McMains, JonM. Robitschek,
Alan D. Tate, Kathleen Sarber, Samuel Spear, and Thomas J.
Willson for allowing their patients to participate in our study, and
for incorporating human papillomavirus vaccination counseling and
recommendation into their clinical practice.

Author Contributions

Candace A. Flagg, substantial contributions to the conception or
design of the work, acquisition, analysis, and interpretation of
data for the work, drafting the work and revising it critically for
important intellectual content, final approval of the version to
be published, agreement to be accountable for all aspects of the
work; Benjamin K. Walters, substantial contributions to the
conception or design of the work, acquisition, analysis, and
interpretation of data for the work, final approval of the version
to be published, agreement to be accountable for all aspects of
the work; Sarah N. Bowe, substantial contributions to the
conception or design of the work, acquisition, analysis, and
interpretation of data for the work, drafting the work and
revising it critically for important intellectual content, final
approval of the version to be published, agreement to be
accountable for all aspects of the work.

Disclosures

Competing interests: The views expressed herein are those of the
author(s) and do not necessarily reflect the official policy or
position of the Defense Health Agency, the Brooke Army
Medical Center, the Department of Defense, nor any agencies
under the US Government.

Funding source: None.

ORCID iD
Candace A. Flagg http://orcid.org/0000-0003-1120-524X

References

1. Centers for Disease Control and Prevention. STD facts—
human papillomavirus (HPV). December 20, 2022. Accessed
October 28, 2023. https://www.cdc.gov/std/hpv/stdfact-hpv.htm

2. Holman DM, Benard V, Roland KB, Watson M, Liddon N,
Stokley S. Barriers to human papillomavirus vaccination
among US adolescents: a systematic review of the
literature. JAMA Pediatr. 2014;168(1):76‐82. doi:10.1001/
jamapediatrics.2013.2752

3. Centers for Disease Control and Prevention. Quadrivalent
human papillomavirus vaccine. Recommendations of the
Advisory Committee on Immunization Practices (ACIP).
March 23, 2007. Accessed October 28, 2023. https://www.
cdc.gov/mmwr/preview/mmwrhtml/rr5602a1.htm

4. FDA's Center for Biologics Evaluation and Research.
GARDASIL 9. April 28, 2023. Accessed October 28, 2023.
https://www.fda.gov/vaccines-blood-biologics/vaccines/gar
dasil-9

5. Dahlstrom KR, Day AT, Sturgis EM. Prevention and
screening of HPV malignancies. Sem Radiat Oncol.
2021;31(4):297‐308. doi:10.1016/j.semradonc.2021.02.011

6. Wang R, PanW, Jin L, et al. Human papillomavirus vaccine
against cervical cancer: opportunity and challenge. Cancer
Lett. 2020;471:88‐102. doi:10.1016/j.canlet.2019.11.039

7. Kash N, Lee M, Kollipara R, Downing C, Guidry J, Tyring
S. Safety and efficacy data on vaccines and immunization to
human papillomavirus. J Clin Med. 2015;4(4):614‐633.
doi:10.3390/jcm4040614

8. Patel C, Brotherton JM, Pillsbury A, et al. The impact of 10
years of human papillomavirus (HPV) vaccination in
Australia: what additional disease burden will a nonavalent
vaccine prevent? Eurosurveillance. 2018;23(41):1700737.
doi:10.2807/1560-7917.ES.2018.23.41.1700737

9. Lechner M, Liu J, Masterson L, Fenton TR. HPV‐
associated oropharyngeal cancer: epidemiology, molecular
biology and clinical management. Nat Rev Clin Oncol.
2022;19(5):306‐327. doi:10.1038/s41571-022-00603-7

10. Patel MA, Blackford AL, Rettig EM, Richmon JD, Eisele
DW, Fakhry C. Rising population of survivors of oral
squamous cell cancer in the United States. Cancer.
2016;122(9):1380‐1387. doi:10.1002/cncr.29921

11. Herrero R, Quint W, Hildesheim A, et al. Reduced
prevalence of oral human papillomavirus (HPV) 4 years
after bivalent HPV vaccination in a randomized clinical trial
in Costa Rica. PLoS One. 2013;8(7):e68329. doi:10.1371/
journal.pone.0068329

12. Handisurya A, Schellenbacher C, Haitel A, Senger T,
Kirnbauer R. Human papillomavirus vaccination induces
neutralising antibodies in oral mucosal fluids. Brit J Cancer.
2016;114:409‐416. doi:10.1038/bjc.2015.462

13. Bonville CA, Domachowske JB, Suryadevara M. A quality
improvement education initiative to increase adolescent
human papillomavirus (HPV) vaccine completion rates.
Hum Vaccines Immunother. 2019;15(7‐8):1570‐1576. doi:10.
1080/21645515.2019.1627822

14. Berenson AB, Rupp R, Dinehart EE, Cofie LE, Kuo YF,
Hirth JM. Achieving high HPV vaccine completion rates in
a pediatric clinic population. Hum Vaccines Immunother.
2018;15(7‐8):1562‐1569. doi:10.1080/21645515.2018.1533778

15. Restrepo J, Herrera T, Samakoses R, et al. Ten‐year follow‐up
of 9‐valent human papillomavirus vaccine: immunogenicity,
effectiveness, and safety. Pediatrics. 2023;152(4):e2022060993.
doi:10.1542/peds.2022-060993

16. Forster AS, Marlow LAV, Stephenson J, Wardle J, Waller
J. Human papillomavirus vaccination and sexual behaviour:
cross‐sectional and longitudinal surveys conducted in
England. Vaccine. 2012;30(33):4939‐4944. doi:10.1016/j.
vaccine.2012.05.053

17. Brouwer AF, Delinger RL, Eisenberg MC, et al. HPV
vaccination has not increased sexual activity or accelerated
sexual debut in a college‐aged cohort of men and women. BMC
Public Health. 2019;19(1):821. doi:10.1186/s12889-019-7134-1

18. Bloom JC, Kaufmann N, Koss S, Edwards HA, Perkins RB,
Faden DL. Deciphering knowledge and opinions of human
papillomavirus and human papillomavirus vaccination for
facilitation of point‐of‐care vaccination in adults. JAMA
Otolaryngol Head Neck Surg. 2023;149(10):870‐877. doi:10.
1001/jamaoto.2023.2073

6 of 6 OTO Open

http://orcid.org/0000-0003-1120-524X
https://www.cdc.gov/std/hpv/stdfact-hpv.htm
https://doi.org/10.1001/jamapediatrics.2013.2752
https://doi.org/10.1001/jamapediatrics.2013.2752
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5602a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5602a1.htm
https://www.fda.gov/vaccines-blood-biologics/vaccines/gardasil-9
https://www.fda.gov/vaccines-blood-biologics/vaccines/gardasil-9
https://doi.org/10.1016/j.semradonc.2021.02.011
https://doi.org/10.1016/j.canlet.2019.11.039
https://doi.org/10.3390/jcm4040614
https://doi.org/10.2807/1560-7917.ES.2018.23.41.1700737
https://doi.org/10.1038/s41571-022-00603-7
https://doi.org/10.1002/cncr.29921
https://doi.org/10.1371/journal.pone.0068329
https://doi.org/10.1371/journal.pone.0068329
https://doi.org/10.1038/bjc.2015.462
https://doi.org/10.1080/21645515.2019.1627822
https://doi.org/10.1080/21645515.2019.1627822
https://doi.org/10.1080/21645515.2018.1533778
https://doi.org/10.1542/peds.2022-060993
https://doi.org/10.1016/j.vaccine.2012.05.053
https://doi.org/10.1016/j.vaccine.2012.05.053
https://doi.org/10.1186/s12889-019-7134-1
https://doi.org/10.1001/jamaoto.2023.2073
https://doi.org/10.1001/jamaoto.2023.2073

	Pediatric Human Papillomavirus Vaccination Rates Within a Tertiary Military Medical Center
	Methods
	Results
	Discussion
	Implications for Practice
	Acknowledgments
	Author Contributions
	Disclosures
	Competing interests
	Funding source

	ORCID iD
	References




