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Abstract
Background
Although human papillomavirus (HPV) vaccination reduces infection and HPV-associated
cancers, vaccination rates are low. The purpose of this study was to assess the relationship
between vaccination status and health care provider recommendation and identify themes in
provider messaging.
Methods
Using data from a survey of undergraduates, we used cross tabulation and chi-square analysis to
examine the relationship between vaccination status and provider recommendation and coded
qualitative responses to open-ended items about provider communication and influence.
Results
Vaccination status was significantly associated with provider recommendation. Just under half of
vaccinated respondents with a recommendation received information beyond a simple
recommendation, and 42% reported providers largely influenced their vaccination decision.
Conclusions
Reduced cancer risk was the most common topic in provider communication. Comments about
provider influence suggest messages that convey a favorable opinion of HPV vaccination
combined with education about risks associated with infection may positively sway vaccine
decisions.
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Introduction
Approximately 79 million individuals in the U.S. are infected with human papillomavirus
(HPV), making it the most common sexually transmitted infection and one that most often
occurs initially during the adolescent and young adult years.1 Although most HPV infections
resolve on their own, several strains are linked to various types of cancer,2 with cases of HPVassociated cancers increasing by 50% from 1999 to 2017.3,4 In addition to vaginal, vulvar, penile,
anal, and some oropharyngeal cancers, nearly all cases of cervical cancer are linked to HPV.5
HPV vaccination is particularly important in Oklahoma where cervical cancer incidence and
mortality exceed national rates,6 yet HPV vaccination rates are lower than the U.S.7
Although HPV vaccination has been available in the U.S. since 2006,8 vaccination rates remain
well below the U.S. Department of Health and Human Service’s Healthy People 2020 goal of
80% among ages 13-15 years.9 The quadrivalent Gardasil®-4, developed by Merck, was
approved by the Food and Drug Administration (FDA) in 2006 to prevent cervical cancer.8 In
2014, the FDA approved the 9-valent Gardasil®-9, the only HPV vaccine currently available in
the U.S., to prevent cervical, anal, and throat cancers. In 2020, the FDA extended approval to
include oropharyngeal and other cancers of the head and neck.8
The Advisory Committee on Immunization Practices (ACIP) at the Centers for Disease Control
and Prevention (CDC) recommends routine vaccination at ages 11-12 years, with a 2-dose
schedule for ages 9-14, and “catch-up” vaccination for females and males through age 26, with a
3-dose schedule if initiated at age 15 or older.10,11 In 2020, the American Cancer Society released
recommendations to vaccinate between ages 9-12 to promote more on-time vaccinations and
encouraged clinicians to offer the vaccine series starting at ages 9-10.12 In addition, the American
College of Obstetrics and Gynecology, American College of Family Physicians, and American
Association of Pediatrics all recommend HPV vaccination.13–15
Prior to the COVID-19 pandemic, HPV vaccination rates had started to improve, and HPV
infections caused by targeted subtypes fell by more than 60% among females aged 14-24 in the
first 8 years following vaccine introduction.16 Data from the National Immunization Survey
(NIS)-Teen show rates of U.S. adolescents aged 13-17 years who received at least one HPV
vaccine dose increased steadily from 60.4% in 2016 to 75.1% in 2020; in Oklahoma, rates
increased from 56.9% to 65.5%.7 The same trends occurred for percentage up-to-date (UTD),
with national rates increasing from 43.4% in 2016 to 58.6% in 2020, and from 39.2% to 45.8%
in Oklahoma.7
Although yearly increases occurred for both indicators at the state and national level, the gap
between Oklahoma and the U.S. widened over time. Efforts to minimize this gap and maintain
upward trajectories have been stalled due to the disruptions to preventive care caused by the
COVID-19 pandemic. Because 2020 NIS-Teen data reflect vaccination coverage before the
pandemic,17 Daniels et al16 modeled HPV vaccination coverage and showed declines of up to
77% from March to August 2020 compared to the same timeframe in 2019.16 Of particular
concern is that vaccination already varied by geography, with rates for series initiation and UTD
lower for youth living outside metropolitan statistical areas,17 for males compared to females,7
and for non-white racial/ethnic groups compared to whites.18 COVID-related declines in HPV

vaccination are expected to contribute to substantial increases in cases of genital warts, cervical
intraepithelial neoplasias (CIN), and cervical cancer.16 Thus, efforts to increase HPV vaccination
rates are even more critical than before.
HPV vaccination rates are low among college students as well, with research pointing to a
considerable gap in vaccine initiation and completion among this age group.19 Data from the
National College Health Assessment (NCHA)-III for spring 2021 showed that just under half
(49.4%) of respondents had completed the HPV vaccine series. An additional 21.8% had not
received a single dose, 5% had started but not completed the series, and nearly one-fourth did not
know their vaccination status.20 These statistics are similar for the prior three semesters.
Lack of provider recommendation has emerged as a key barrier to increasing vaccination
rates,21,22 and research suggests provider recommendation for HPV vaccination is an important
motivator for HPV vaccine initiation and series completion.23–26 However, not all providers
recommend vaccination in the same way or for the same ages.27 A 2014 national survey of
primary care physicians found that while nearly 75% believed recommending HPV vaccination
was important, they recommended other routine vaccinations (e.g., Tdap) more often;
conversations with parents about HPV vaccination were reportedly difficult, time consuming,
and less likely to result in parental approval.28
Analyzing NIS-Teen data from 2012-2018, Sonawane et al29 found the rate of unvaccinated
adolescents whose providers recommended the HPV vaccine grew from 27% in 2012 to nearly
50% in 2018; among these teens, parental reluctance to initiate the series increased from 50% to
64%. NIS-Teen data collected from January 2017 to 2019 showed Oklahoma was among states
with the highest rates of vaccine hesitancy among parents of unvaccinated teens, with more than
65% refusing HPV vaccination.30 A detrimental relationship exists between parental vaccine
hesitancy and provider communication about HPV vaccination. A review of the literature has
shown providers who perceive parents to be resistant to vaccination are less likely to adhere to
ACIP recommendations for HPV vaccination.31
All National Cancer Institute (NCI)-designated cancer centers have issued a consensus statement
urging “health care providers to make clear and strong recommendations for HPV
vaccination.”32 However, research on provider communication strategies and how they impact
vaccination decisions, especially how they might overcome parental resistance, are limited.33–35
The purpose of this study was to assess the relationship between HPV vaccination status and
provider recommendation and to understand whether particular themes in provider messaging
were more prevalent than others.
Methods
We used a subset of data from a self-administered survey disseminated via email in fall 2020 to
5,000 undergraduates aged 18-24 enrolled at Oklahoma State University (OSU). The survey was
approved by the OSU Institutional Review Board (IRB) and administered using the Qualtrics
online survey tool. The survey consisted of quantitative items designed to measure HPV vaccine
status, provider recommendation, perceived HPV risk, and HPV knowledge, as well as two
open-ended items designed to explore provider communication and the extent to which
communication influenced vaccine decision-making. Survey items selected for this study

included quantitative items for HPV vaccine status (fully vaccinated, partially vaccinated (series
started), not at all vaccinated, unsure), whether a health care provider ever recommended the
HPV vaccine (yes, no), and the two qualitative items about provider communication.
This study aimed to 1) analyze the relationship between provider recommendation and vaccine
status, 2) determine the percentage of vaccinated respondents with a provider recommendation
who reported receiving communication beyond a simple recommendation, 3) identify salient
themes in provider recommendations, and 4) assess the influence of provider communication on
the vaccination decision.
We used a chi-square test to investigate whether vaccination status differed based on whether a
provider recommendation was received and, if so, we used an odds ratio to examine the strength
of the association. Respondents who reported being unsure about their status were excluded from
the analysis. Assumptions for the chi-square test were checked and met. We used inductive open
coding36 to manually code qualitative responses to the two open-ended items for respondents
who indicated they were vaccinated and had received a provider recommendation. To identify
themes in provider recommendations, we coded responses to the open-ended question “What
information has a health care provider given you about HPV?” for content of provider
communication. We then created a numerical variable to quantify communication content and
used frequencies to identify salient themes. To assess the influence of provider communication,
responses to the open-ended question “How did the health care provider influence your decision
about HPV vaccination?” were coded for indications of strength of provider influence. Codes
were combined into a numerical variable to quantify provider influence. We used SPSS v28 and
Microsoft Excel 365 to analyze data and create new quantitative variables from open coding of
qualitative data.
Results
A total of 254 students responded to the survey, with 243 remaining after removing respondents
with missing values on all items or all items except demographics. After excluding respondents
who were unsure about their vaccination status (n=79), 164 respondents remained and consisted
of mostly white (76.2%), females (70.1%), and from suburban hometowns (57.3%). The variable
of HPV vaccination status was collapsed into a dichotomous variable that combined partially
vaccinated (n=11) with fully vaccinated (n=127). Of remaining respondents, 84.1% were fully
vaccinated or had started the series—of these 71% were female and 29% were male—and 68.3%
reported having received a provider recommendation.
Table 1 shows the Pearson chi-square results and indicates that vaccination status was
significantly different based on whether a provider recommendation was received (χ2 = 4.77, df =
1, N =164, p = .029). Vaccinated respondents were more likely than expected under the null
hypothesis to have received a provider recommendation than unvaccinated respondents. An odds
ratio was computed (OR = 2.54, 90% CI[1.24,5.20]) and indicated the odds of respondents being
vaccinated if they had received a provider recommendation were 2.54 times as high as the odds
for those who did not receive a recommendation.

Table 1. Chi-square analysis of vaccination status by provider recommendation
Variable

n

Vaccination Status
Fully/partially
Not
vaccinated
vaccinated

Provider recommendation
Yes
No

112
52

99
39

13
13

Totals

164

138

26

χ2

p

4.77

.029

Results of analyses of open-ended responses to qualitative items for vaccinated respondents with
a provider recommendation (n=99) are discussed below. Quotes include participant (P)
identification numbers to demonstrate scope of data coverage; male respondents are identified to
show diversity of responses. About one-fourth (24%) of respondents did not answer the question
about information received by a provider and 28% responded as unsure (e.g., “I don’t remember
them telling ME anything, they spoke to my mom and got HER permission. It was all done prior
to me turning 18” (P94, male)); nothing (e.g., “My health care provider gave little to no
information and just gave me the shot” (P236)); recommended and nothing else (e.g., “That I
should get it” (P30)); or the vaccine is available and nothing else (e.g., “I have prior knowledge
of the vaccine and my health care provider simply asked if I found it necessary and wanted to
receive the vaccine” (P60)).
Just under half (48%) of vaccinated respondents with a provider recommendation reported
receiving provider communication beyond a simple recommendation. Coding revealed a few
general categories: specific health consequences (e.g., cancer, genital warts), general comments
about the vaccine (e.g., beneficial) or HPV (e.g., STI, common, dangerous), and use of written
materials. Table 2 shows frequencies for specific provider messages reported by respondents and
representative statements. The most common message related to cancer prevention, followed by
use of written materials and statements that the vaccine is beneficial and reduces risk of HPV
infection. Two respondents reported provider messages stating that HPV is a STI linked to
certain cancers. To avoid duplication, these were coded with cancer messages.
For the open-ended question of how a health care provider influenced the vaccination decision,
data were coded for whether responses indicated a large influence, some influence, no influence,
or parents made the decision. Of 99 vaccinated respondents with a provider recommendation,
28% did not answer the question or indicated they were unsure or did not remember; 6%
reported no influence; 2% said it was required for school entry or in their country; another 2%
indicated being influenced at college age (e.g., “He told me that they recommend it for college
students” (P75, male)); 5% said their provider somewhat influenced them (e.g., “I received a
dose, but never went back for the others. I was swayed in the beginning but it didn't last” (P97);
14% noted either that providers spoke directly to their parents, or their parents influenced them
(e.g., “He (provider) didn't influence my opinion either way. My mother influenced me to get it”
(P161); and 42% reported a large degree of influence (e.g., “The health care provider influenced
my decision because he is an expert regarding health” (P11, male); “A big influence, would
never have known about the risks otherwise” (P151); “Without the doctor's input I would not

have gotten (vaccinated)” (P175); “They seemed like they really wanted me to receive it” (P164,
male)).

Table 2. Themes in provider information shared with vaccinated respondents (n=47)
Topic

n (%)

Representative statements

HPV causes cancer/vaccine prevents cancer

17 (36.2)

My mom had cervical cancer and died from it so they
recommended at age 12 that I receive it when I turn 13
(P125).
It is an STD that can cause cancer in women (P81).

Written materials provided

6 (12.8)

They gave me paperwork that talked about the benefits
of having the HPV vaccine. Mainly they emphasized
how it won't necessarily harm me but I could harm a
future girlfriend…without it (P165, male).

Vaccine beneficial

6 (12.8)

That it’s beneficial (P90).
Important to have it before college (P168, male).

Reduces HPV risk

5 (10.6)

A vaccine will reduce my chance of getting it, although
I was never really told exactly what it was (P68, male).

HPV is dangerous

4 (8.5)

That it is a dangerous disease that I can get vaccinated
early for. I don’t remember much explanation of what
HPV is (P89, male).

HPV is STI

3 (6.4)

This vaccine prevents one of the most common forms of
STIs and is important to get (P160).

Other

3 (6.4)

It can result in infertility (P107).
It’s a requirement in Malaysia (P26).
My mom is a doctor and just told me I need every
vaccine (P25).

HPV is common

2 (4.3)

Not much, just that it is common and should be
vaccinated (P58).

HPV causes genital warts

1 (2.1)

Helps prevent warts and other stuff like it (P115, male).

While the analysis for provider influence focused on vaccinated respondents with a provider
recommendation, we examined the 13 responses that indicated a provider recommendation but
were unvaccinated. Of these, four did not respond to question of influence; one expressed
concern about adverse reactions (“The HPV vaccine is still a little too new for me to get. I have
had many friends with adverse side effects...” (P63)); one expressed dissatisfaction with the
provider conversation (“They… just made me feel guilty and wrong for not choosing to get it”

(P78)); one indicated being unlikely to get vaccinated because “…I hate shots” (P170); three
indicated receiving provider information about HPV and the need for vaccination but did not
elaborate on why they refused (e.g., “I used to think HPV vaccination is only related to females,
now I know that it is also important for a male to get HPV shots” (P109, male); and three
indicated that their mom or parent refused the vaccine, which reflects the theme of parent
resistance found in the literature: “Health care provider only asked if I would like to make an
appointment to get it. Parents made final decisions” (P123, male); “(Health care provider)
strongly recommended getting the vaccine. The only reason I didn’t get it is because my mom is
against it” (P84); “(Health care provider) made me want one but my mom said no and at the
time I couldn’t make that decision as a minor and I just haven’t taken the time since turning 18
to get it” (P10).
Discussion
This study identified salient themes in messages presented by providers when recommending
HPV vaccination and demonstrated the extent to which favorable provider communication
positively influenced vaccination decision-making. Our results are consistent with other studies
that have found provider recommendation to be associated with greater vaccine initiation.
Further, the findings from this study add to the scant research on provider messaging strategies.
For this study sample, messages related to cancer prevention, benefits of vaccination, and use of
written materials were most common. Although a small number of respondents indicated their
parents objected to the vaccine, more indicated that their parents were the ones who made the
decision to get them vaccinated. This points to the role that parental support plays in vaccine
initiation and demonstrates the importance of educating and encouraging parents to have their
children vaccinated.
This study has several strengths and limitations. Limitations include a small sample size
comprised primarily of white female students from suburban communities. The study
questionnaire used a self-report format, which may have introduced response bias. High
vaccination rates among those reporting vaccination status could be an artifact of the survey
attracting students who are familiar with HPV, while unvaccinated students may be less inclined
to share their status, or they may feel the survey is irrelevant to them. There are inherent
limitations in questions that ask for recall of an event that occurred many years ago. Several
respondents stated that conversations either happened when they were early adolescents and
could not be recalled or were geared toward their parents and not them. A few respondents who
noted that providers positively influenced their decision to get vaccinated indicated they did not
receive a provider recommendation, suggesting some provider recommendations were missing
from the analysis.
Study strengths include the use of open-ended items that gave respondents the opportunity to
share their experiences in their own words. This flexibility led to insights into the role of parents
in the decision-making process (both positive and negative) as well as into potentially
problematic provider messaging. For example, some respondents noted that providers stated
HPV causes cancer in women or only focused on cervical cancer, which suggests providers did
not discuss other cancers that can affect males. Of particular concern was communication
recalled by a male respondent who said the provider indicated HPV would not “necessarily harm

me but I could harm a future girlfriend.” This suggests either an incorrectly recalled
conversation or a misunderstanding of HPV-related cancers by the provider.
Open-ended comments also revealed gaps in provider messaging, with respondents indicating
that providers recommended the vaccine for protection against HPV without further explanation.
It is important that individuals understand what HPV is and the cancers it can cause. Failing to
educate patients represents a missed opportunity for these individual to encourage their friends to
get vaccinated, especially among college-age populations. It also means that perceptions of a
vaccine that has been available for years as “too new” are allowed to continue. The way
providers communicate with patients is also important, as demonstrated by one respondent who
said the provider made her feel “guilty and wrong” for refusing the vaccine. Shaming patients
may reinforce vaccine hesitancy rather than reduce it and can amount to stigmatization,
especially when a power differential exists such as that between a provider and patient,
particularly a young patient.37
Further research is needed that examines patient-provider communication closer to the time it
occurs as well as differences in the HPV vaccine decision-making process by different genders
and racial/ethnic groups. Future studies among college-age populations should examine which
specific provider messages serve as cues to action and how providers positively influence the
vaccine decision.
Conclusion
HPV-related cancers are “a significant public health problem,”32 and the President’s Cancer
Panel considers increasing HPV vaccine uptake a public health priority in the U.S. and
globally.38 In February 2021, the leaders of the American Academy of Family Physicians,
American College of Physicians, American College of Obstetricians and Gynecologists, and the
Immunization Action Coalition (IAC) issued a joint letter to colleagues urging “confident, clear,
and consistent recommendation” for HPV vaccination.39 And in January 2021, the U.S.
Department of Health and Human Services launched the HPV VAX NOW campaign to increase
HPV vaccination rates among young adults aged 18-26.40
Numerous resources exist to help providers promote HPV vaccination, including the CDC’s ondemand webinar You are the Key to HPV Cancer Prevention41 and HPV information portal for
providers, which includes infographics, clinical information (e.g., schedules, dosing, safety,
efficacy), and the #HowIRecommend video series with tips for effective conversations with
parents.42 The National Foundation for Infectious Diseases lists several resources for providers,
including a 5-step infographic and policies and procedures (i.e., standing orders) issued by the
IAC for administering HPV vaccines to children, teens, and adults.43 In 2018, Kognito
Interactive released the app HPV Vaccine: Same Way, Same Day, which uses role-play
simulation to help providers introduce the vaccine and alleviate parents’ concerns.44 Despite
these resources, the literature suggests a large degree of inconsistency both in terms of when
providers recommend vaccination and the messages used.27 Moreover, resources tend to focus on
provider communication with parents, leaving a gap in resources for providers who see collegeage students.

The findings from unvaccinated students who had received a provider recommendation in the
past but whose parents objected demonstrate opportunities for colleges and universities to
overcome the obstacle of parental resistance. College-age students are prime candidates for
catch-up vaccination, and supportive recommendations from health care providers, particularly
those at student health clinics, may positively influence vaccine uptake. Colleges and universities
can use the Collegiate Vaccination Toolkit, developed by Project HPV Free,45 to conduct
education and vaccination campaigns. Such efforts can serve to enhance awareness and increase
vaccination rates among an age group nearing their last chance for vaccination.
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