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Abstract

Background

HPV vaccination rates among young adults remain low. This study, guided by the Health
Belief Model, examined Oklahoma undergraduates’ perceptions of HPV risk, risk factors,
and HPV knowledge.

Methods

Surveys were administered to students aged 18-24 at two universities. Chi-square analysis
assessed the relationship between vaccination status and perceived risk, while #-tests
compared HPV knowledge scores across vaccination and perceived risk groups. Thematic
coding was used to analyze responses to an open-ended question about HPV risk factors.

Results

Vaccination status was significantly associated with perceived risk. Of vaccinated
respondents, 79% reported “below average” risk versus 60% of unvaccinated respondents.
Vaccinated respondents had significantly higher HPV knowledge scores, but no significant
differences were found between risk groups. Overall, HPV knowledge was low (mean
score=47%). The most-cited factor for vaccinated respondents was the HPV vaccine (27%);
for unvaccinated respondents it was not being sexually active (31%).

Conclusions

Regardless of vaccination status, respondents generally perceived their risk as low, yet most
did not identify the HPV vaccine as a protective factor. Young adults who are not sexually
active may hold a false sense of safety from HPV. Health care providers should emphasize
that vaccination before sexual activity offers the best protection against HPV.

Keywords: Human papillomavirus (HPV), HPV infection, risk factors, HPV vaccine,
vaccine hesitancy, vaccine delay



Introduction

In 2022, only 57% of female college students and 41% of male students were up-to date on
vaccination for human papillomavirus (HPV), well below the Healthy People 2030
benchmark of 80%.! According to the Centers for Disease Control and Prevention (CDC),
HPYV vaccination could prevent more than 90% of HPV-related cancers.>* As the most
common sexually transmitted infection (STI),* HPV is of particular concern for young adults,
especially college-age students, who are disproportionately affected due to increased sexual
activity.>®

Low vaccination rates among this population have been attributed to cost, limited access to
health care, lack of recommendation by a health care provider, vaccine hesitancy, and scant
knowledge about the vaccine and HPV.!7 For instance, in validated assessments at several
U.S. universities, mean HPV knowledge scores were only 36%-49% among students.® !
Additionally, a study of California students revealed that many were unaware the HPV
vaccine was recommended up to age 26 or that it was available at the student health center.!!
At a midwestern university, less than half of college students correctly linked HPV to various
HPV-associated cancers, excluding cervical cancer.'?

Many college students believe their risk for HPV as low despite knowing little about HPV or
the vaccine.!>!° For example, some underestimate their risk due to being in monogamous
relationships or not being sexually active.!®!® Others believe only frequent sexual encounters
with multiple partners increases risk!® or that condoms fully prevent HPV transmission.!%?

Consequently, these misconceptions may lead students to view vaccination as unnecessary.?!
Despite HPV awareness campaigns targeting young adults,?>?* inaccurate perceptions of
HPV risk persist among college students, particularly by those in monogamous relationships,
asexual students, and students who believe practicing safe sex is enough to protect them from
HPV. These misconceptions clearly indicate the need for targeted educational interventions

that can help align risk perceptions with actual risk and better inform vaccination decisions.

The purpose of this study was to explore perceptions of HPV risk among Oklahoma
undergraduate students and identify factors students believe increase the risk for contracting
HPV. In particular, this study investigated how vaccination status influenced perceptions of
HPYV risk and risk factors and examined differences in HPV knowledge by vaccination status
and risk perceptions. Understanding student beliefs about HPV risk and the connections
among knowledge, vaccination, and perceived risk can inform targeted interventions to
increase HPV vaccination coverage and improve current HPV education. We hypothesized
that vaccination status is associated with perceptions of HPV risk and knowledge of HPV and
used the Health Belief Model (HBM)** as a framework for examining perceived risk.

Methods

We used a subset of data from self-administered surveys disseminated via email in fall 2020
and fall 2021 to a convenience sample of undergraduates aged 18-24 enrolled at two
Oklahoma universities. One survey was originally conducted for a dissertation study
examining HPV knowledge and vaccination influences.?® The surveys were approved by each
school’s Institutional Review Board and administered using Qualtrics.



Data analyzed for this study included only respondents who answered the qualitative
question, “What factors influence your chance of getting HPV?” Two quantitative items
measured HPV vaccine status (fully vaccinated, partially vaccinated [series started], not at all
vaccinated, unsure) and perceived personal risk compared to peers (below average, average,
above average). This approach to measuring risk has been used in previous studies.?®?” We
used a chi-square test to investigate whether perceived risk differed based on vaccination
status and, if so, an odds ratio examined the strength of the association. To meet the chi-
square assumption for expected cell count, the variable of HPV vaccine status was collapsed
into two levels (fully vaccinated/started series, unvaccinated/unsure) as was the variable for
perceived risk (below average, average/above average).

The survey included a 23-item HPV knowledge scale adapted from the HPV Knowledge
Survey, a psychometrically validated instrument developed by Waller et al.?® The scale
assessed knowledge of HPV in the following domains: 1) health consequences; 2) HPV and
cervical screening; 3) symptoms; 4) causes, risk factors and transmission; 5) prevention and
treatment; 6) prevalence; and 7) testing and vaccination. Response options were “True,”
“False,” and “I don’t know.” Participants received one point for each correct response; points
were summed to create a total knowledge score (range of 0-23) and converted to a percentage
score. We used independent samples #-tests to assess differences in scores between vaccine
status and perceived risk groups.

Responses to the qualitative question were coded using a priori themes that broadly
categorized responses as related to protective factors only, risk factors only, or both
protective and risk factors; odd, erroneous, and responses indicating no risk or no knowledge
of risk factors were also grouped together. The four authors coded responses independently
and then met to review coding and reconcile discrepancies. The authors collaborated on
further grouping risk and protective categories into relevant themes that emerged from the
analysis, reconciling discrepancies as coding progressed. Codes were combined into
numerical variables to quantify risk and protective factors. SPSS v28 and Microsoft Excel
365 were used to analyze data and create new quantitative variables from thematic coding of
qualitative data. Frequencies were examined for respondents who reported below average
risk to better understand conceptions of risk and/or protective factors among this population.



Results
The analytic sample consisted of 340 respondents. As shown in Table 1, respondents were

primarily white (69.4%) and female (75%) with an average age of 20.9. Most grew up in
suburban or urban areas (60%).

Table 1. Participant Characteristics (N=340)"

Characteristic Value
Age in years (N=155), mean (SD) 20.9 (1.8)
Gender, n (%)

Female 255 (75.0)

Male 80 (23.5)

Other 5(1.5)
Race/ethnicity, n (%)

White 236 (69.4)

Non-white or multiracial 104 (30.6)
Year in college, n (%)

Freshman (incl. 1 concurrent enrollment) 86 (25.3)

Sophomore 54 (15.9)

Junior 96 (28.2)

Senior 83 (24.4)

Graduate school or health professions program 21 (6.2)
Hometown geography, n (%)

Rural 136 (40.0)

Suburban or urban 204 (60.0)
Vaccination status, n (%)

Fully vaccinated 173 (50.9)

Partially vaccinated (started series) 19 (5.6)

Not at all vaccinated 63 (18.5)

Unsure of vaccination status 85 (25)
*Among respondents who answered the question “What factors influence your chance of
getting HPV?”

Perceived Risk for HPV Infection

Table 2 shows the Pearson chi-square results and indicates that perceived risk was
significantly different based on vaccination status (x> = 14.73, df= 1, N = 340, p < .001).
Respondents who perceived themselves to be below average risk were more likely than
expected under the null hypothesis to have been vaccinated or started the series than
respondents who perceived themselves as average or above average risk. An odds ratio was
computed (OR =2.51, 95% CI[1.56, 4.04]) and indicated the odds of respondents perceiving
themselves as below average risk if they had received or started the vaccine were 2.51 times
the odds for those who were unvaccinated or unsure.



Table 2. Chi-square analysis of perceived risk by vaccination status

Perceived Risk

Variable N Below Averageor  y? P
average above
average
Vaccination status 14.73 <.001

Vaccinated/started series 192 151 (78.6%) 41 (21.4%)
Unvaccinated/unsure 148 88 (59.5%) 60 (40.5%)

Totals 340 239(70.3%) 101 (29.7%)

HPV Knowledge

Overall, scores on the HPV knowledge assessment (N=328) were low, with a mean score of
47%. For both independent samples #-tests, the homogeneity of variance assumption was met
as assessed by Levene’s Test for Equality of Variances. The test for differences by
vaccination status showed that scores for the vaccinated group (M=.51, SD=.22) were
significantly higher (=3.18, p=.002, d=.35) than scores for the unvaccinated/unsure group
(M=.43, SD=.23). The test for differences by perceived risk showed that scores for the below-
average group (M=.48, SD=.22) were not significantly different (+~1.20, p=.23, d=.15) from
the average/above-average group (M=.45, SD=.24).

Qualitative Analysis: Factors Influencing Risk for HPV

Top-level coding frequencies for respondents who indicated their HPV risk as below average
are presented in Table 3.



Table 3. Frequencies for factors influencing HPV risk by vaccination status

Among respondents indicating below- Vaccinated/started Unvaccinated/unsure
average risk series (n=151), n (%) (n=88), n (%)
Protective factors 61 (40.4) 38 (43.2)
Risk factors 42 (27.8) 22 (25.0)
Protective & risk factors 13 (8.6) 5(5.7)
Odd and protective or risk factors 5@3.3) 1(1.1)
QOdd, erroneous, none or unsure 30 (19.8) 22 (25.0)

A slightly higher percentage of unvaccinated/unsure respondents cited protective factors
while a somewhat larger percentage of vaccinated respondents cited risk factors or both
protective and risk factors. The largest difference was for odd or erroneous factors or
responses that indicated no risk factors or uncertainty of risk factors, with 25% of
unvaccinated/unsure respondents reporting answers in this category compared to 19.8% of
vaccinated respondents. Examples of these answers among unvaccinated/unsure respondents
included, “I have not been sick before 6" grade,” “I eat healthy,” “Smoking,” “Everything,”
“I have no idea,” and “I am not sure what HPV is.”

Among vaccinated respondents, examples included, “Long term use of oral contraceptive
(birth control),” “Possibly genetics,” “The town that I lived in,” “I work in a higher risk
environment delivering to people,” “...unsanitary needles such as when getting a tattoo or
ears pierced,” “No clue,” “I am not sure as I have never been told,” and “I don’t do
drugs?” In total, 22% of all respondents who perceived their risk to be below average,
regardless of vaccination status, indicated they did not know HPV risk factors or did not feel
they had any risk factors.

Subsequent coding categorized protective factors into themes of the HPV vaccine, safe sex,
sexual abstinence, and monogamy; risk factors were grouped into themes of unsafe sex,
multiple sexual partners, and any sex. Frequencies are shown in Table 4.



Table 4. Frequencies for protective and risk factors by vaccination status”

Among respondents indicating below- Vaccinated/started Unvaccinated/unsure
average risk series (n=151), n (%) (n=88), n (%)
Protective factors
HPV vaccine 41 (27.2) 2(2.3)
Not sexually active 22 (14.6) 28 (31.8)
Monogamy 18 (11.9) 13 (14.8)
Safe sex 10 (6.6) 4(4.5)
STI testing 4(2.6) 1(1.1)
Risk factors
Any sex 23 (15.2) 13 (14.8)
Multiple sexual partners 20 (13.2) 9(10.2)
Unsafe sex 18 (11.9) 7 (8.0)

*Among vaccinated/started series respondents, 13 reported multiple protective factors and 6 reported multiple risk factors;
among unvaccinated/unsure respondents, 3 reported multiple protective factors and 2 reported multiple risk factors

The most-reported protective factor among vaccinated respondents was the HPV vaccine
(27%), while the top protective factor among unvaccinated/unsure respondents was sexual
abstinence (32%). Only 2% of unvaccinated/unsure respondents noted the HPV vaccine as a
protective factor, while about 15% of vaccinated respondents mentioned sexual abstinence as
a protective factor. Monogamy was noted as a protective factor by a greater percentage of
unvaccinated/unsure respondents at 15% versus 12% for vaccinated respondents, followed by
safe sex at 7% of vaccinated versus 5% of unvaccinated/unsure. A very small percentage of
both groups cited STI testing as a protective factor.

Differences were less pronounced for risk factors, with any sex the most-reported factor at
about 15% for both groups, followed by multiple sexual partners and unsafe sex, with a
greater percentage of vaccinated respondents mentioning these factors than
unvaccinated/unsure respondents. Table 5 lists representative comments for protective and
risk factors for both vaccination groups.



Table 5. Selected illustrative quotes for risk and protective factors

Protective Factors
HPV vaccine

Not sexually active

“I have been vaccinated and for the most part the vaccine will
prevent me from contracting HPV.”

“I am not sexually active, nor have been, nor will be until I get/

if I get married. I will only have sex with that one man who will
be tested for anything before marriage, therefore there is a slim

to none chance of me ever getting it.”

Monogamy “I am married so I do not have a chance of getting HPV.”

Safe sex “I am not sexually active and if I do [have sex] then I have
always used protection like condoms.”

STI testing “...not getting tested for STIs regularly/your partner[s] not
getting tested for STIs regularly.”

Risk Factors

Any sex “Sexual interactions, but I do not engage in those unless I feel

Multiple sexual partners

Unsafe sex

safe with the other person.”
“Having multiple untested partners.”

“My significant other and I have unprotected sex but only with
each other.”

Discussion

This study investigated perceptions of HPV risk and related factors among Oklahoma
undergraduate students, revealing a key finding: regardless of vaccination status, respondents
generally perceived their personal risk of contracting HPV as low. Similar to other studies,
ours found that vaccinated individuals had significantly greater HPV knowledge than
unvaccinated individuals.?’ However, HPV knowledge scores (mean=47%) were low
regardless of vaccination status, suggesting that even vaccinated students may not fully
understand the virus and how it is transmitted.* In addition, knowledge scores did not differ
by perceived risk group, suggesting that even students who believe they are at average or
above average risk for HPV may not seek out information about the virus.!®!* These findings
align with existing literature and present a significant challenge to increasing HPV
vaccination rates on college campuses.

The qualitative findings shed additional light on these quantitative results. A notable
percentage of all respondents—regardless of vaccination status—indicated they were
abstinent or waiting until marriage to have sex. This suggests that students may judge their
risk as low based on current behaviors without considering how future behaviors could affect
their health.?! Several respondents believed condoms provide complete protection against
HPV, demonstrating a lack of awareness of skin-to-skin transmission.>? A very small but
noteworthy number of respondents indicated that STI testing reduced HPV risk, suggesting
students may not understand that routine STI panels usually do not include HPV.*



The higher percentage of vaccinated respondents who cited the HPV vaccine as a protective
factor versus the higher percentage of unvaccinated respondents reporting sexual abstinence
as a protective factor underscores the importance of better vaccine education and promotion.
Only a small percentage of unvaccinated respondents felt the HPV vaccine was a protective
factor. Targeted efforts are needed to correct these misconceptions and highlight the
importance of vaccination, regardless of current sexual activity.

From the lens of the Health Belief Model, our findings suggest that interventions should
focus on increasing perceived susceptibility and perceived benefits of vaccination. Many
students do not believe they are susceptible to HPV infection, and this belief is reinforced by
inaccurate risk perceptions and limited knowledge of HPV transmission. Interventions that
clearly communicate the potential consequences of HPV infection and the benefits of
vaccination may be effective in increasing vaccine uptake.?*

This study has implications for improving HPV prevention efforts among college students.
Interventions should address not only knowledge gaps but also risk misperceptions and
should communicate that vaccination is not just for those who plan to be sexually active.'®
Health care providers, campus health centers, and student organizations should actively
promote the HPV vaccine and provide accurate information about HPV risks and
transmission.!'* Tailoring educational materials and messages to address common
misconceptions—such as the belief that monogamy or abstinence provide complete
protection—may be particularly effective. Interventions should aim to increase not only
knowledge but also the perception of personal susceptibility to HPV infection.

The results of this study should be interpreted in light of its limitations. Of the nearly 9,000
students who received the survey, only 478 responded. This may be due to several factors,
including survey fatigue, survey length, and the sensitive nature of HPV as an STI. Because
the study used a convenience sample of students from two Oklahoma universities, it may not
represent all college students. Since the sample was predominately white and female, the
results cannot be generalized to other populations. The study relied on self-reported data,
which introduces the possibility of recall and social desirability biases. Because the study
design was cross-sectional, no causal inferences can be made about the relationships between
HPYV risk perceptions, knowledge, and vaccination status.

From the standpoint of the survey design, the instrument did not ask for relationship status or
level of sexual activity, although many provided this information on their own. Examining
how respondents define “sexual activity” in connection to HPV risk may aid in understanding
vaccine barriers and facilitators. In addition, the survey did not ask about religious
background, which could help understand attitudes toward HPV risk and protective factors as
related to religious or faith-based beliefs about sexual activity and pre-marital sex. Finally,
the qualitative question— “What factors influence your chance of getting HPV? "—could
have been more clearly worded to focus on HPV risk in general rather than factors specific to
each respondent. This would have provided insight into students’ broader knowledge of HPV

risk.



Conclusion

Health care providers play a critical role in tackling concerns and false information about
vaccines. Several studies indicate that provider recommendations can significantly increase
HPV vaccine uptake.>*® Prior research using data from the same survey examined for this
study found that reduced cancer risk was the most common reason for HPV vaccination
given by providers.’” Because young adults may experience feelings of shame or stigma
about vaccination since HPV is a sexually transmitted infection, adjusting vaccine guidance
to highlight cancer prevention could enhance acceptance. Similarly, messaging that
acknowledges whether someone is in a monogamous relationship or practicing abstinence
could make young adults feel heard while also emphasizing that their current circumstances
present the best opportunity for vaccination to be effective. By adopting these strategies,
public health initiatives could increase acceptance of the HPV vaccine among college
students.
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