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ABSTRACT

Purpose: We describe HPV vaccine attitudes among students of different education levels. Methods: High
school, college, and graduate-level health care professional students were surveyed regarding HPV
vaccine knowledge, attitudes, and receipt. Relationships between categorical variables were analyzed
using chi-square tests of independence and z-tests for proportions. Means for quantitative variables were
compared using t-tests and one-way analysis of variance. Results: 57% and 42% of the 889 students
reported starting and completing HPV vaccine series, respectively, with no statistical difference by
education level. 61% of students who reported receiving a provider recommendation had completed the
series, compared to 6% of those who did not receive recommendation (p<0.001). The belief that HPV
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vaccine prevents cancer was strongly associated with vaccine completion (p=0.003). Conclusion: HPV
vaccine coverage rates remain suboptimal. Future interventions should focus on improving provider
recommendation and patient belief that HPV vaccine prevents cancer.

Introduction

In the US, there are approximately 14 million new cases of
human papillomavirus (HPV) infection each year, with up to
half of these infections occurring in 15 to 24 year olds. Nation-
wide, 33,000 genitourinary and oropharyngeal cancers and
6,000 cancer-related deaths have been attributed to HPV annu-
ally." First licensed in the US in 2006, HPV vaccine is now rou-
tinely recommended for females aged 11 through 26 years and
for males aged 11 through 21 years. The most recently
approved and recommended 9-valent HPV vaccine has the
potential to prevent up to 85% of HPV-associated cancers. Yet,
HPV vaccine series completion remains low with rates of 38%
and 14% for females and males, respectively.” In response to
suboptimal vaccine uptake, the Centers for Disease Control
and Prevention has identified improving HPV vaccination rates
as one of their top priorities.”

Parental, patient, and provider vaccine hesitancy are all
obstacles to HPV vaccine completion. Parents and providers
with low perception of adolescent disease risk and those who
believe that vaccinating adolescents condones sexual activity or
encourages ‘sexual debut’ are less likely to immunize against
HPV.*” On the other hand, providers and parents who believe
that HPV vaccine is effective in cancer prevention are more
likely to administer HPV vaccine to the adolescent.*"" There
are few studies to date, however, looking at HPV vaccine
knowledge, beliefs and receipt among adolescents and young
adults over a range of education levels. In this study, we aim to

describe HPV vaccine attitudes and factors associated with
HPV vaccine completion among students at 3 education levels:
high school, college, and graduate students in health care
programs.

Results

A total of 889 completed questionnaires were included in
this study from 415 (47%) high school, 252 (28%) college,
and 222 (25%) health care professional students (Table 1).
The student ages ranged from 14 through 26 years; 400/872
(46%) were male. The majority of the students were white
and from a suburban community. 285/401 (71%) high
school students, 119/244 (49%) college students, and 16/214
(7%) health care professional students stated their primary
care provider is a pediatrician. 7/401 (2%) high school stu-
dents, 24/244 (10%) college students, and 20/214 (9%)
health care professional students state that they do not have
a primary care provider. High school and college students
(481/601, 80%) were more likely to have received a provider
recommendation for HPV vaccine than health care profes-
sional students (108/202, 53%, p <0.001).

Of the 889 students, it was correctly reported that HPV vac-
cine protects against genital warts by 541 (61%), genital cancer
by 653 (73%), and head and neck cancer by 276 (31%). Health
care professional students were more likely than the collective
group of high school and college students to correctly report
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that HPV vaccine protects against genital warts (179/222 (81%)
vs 362/667 (54%), p < 0.0001), genital cancer (218/222 (98%)
vs 435/667 (65%), p < 0.0001), and head and neck cancer (153/
222 (69%) vs 123/667 (18%), p < 0.0001).

Of the students who answered the question regarding HPV
vaccine receipt, the combined group of high school and college
students (374/628, 60%) were more likely than the health care
professional students (110/219, 50%) to have received any
doses of HPV vaccine (p = 0.016). In total, 351 (42%) of the
829 students who had provided the number of doses of HPV
vaccine received had completed the vaccine series. Of the 380
high school students who reported the number of HPV vaccine
doses received, 232 (61%) and 167 (44%) started and completed
vaccine se-ries, respectively. Similarly, 137/231 (59%) and 94/
231 (41%) college students started and completed vaccine
series, respectively and 107/218 (49%) and 90/218 (41%) health
care professional students started and completed vaccine series,
respectively. There was no difference in HPV vaccine comple-
tion by education level (p = 0.74). Health care professional stu-
dents (109/216 (50%)) were more likely than the combined
group of high school and college students (253/611, 41%) to
have not received any doses of HPV vaccine (p = 0.021), but
also were more likely to have completed the vaccine series once
started (87/107, 81% vs 254/358, 71%,p = 0.03).

The most common reason provided for accepting HPV vac-
cine by high school students was promotion of health, by col-
lege students was doctor recommendation and prevention of
sexually transmitted infection, and by health care professional
students was cancer prevention. On the other hand, the most
common reason provided for not receiving HPV vaccine by
students of all education levels was lack of doctor recommenda-
tion (68/196, 35%) (Fig. 1).

Health care professional students had a higher mean level
of agreement when compared to the high school and college
students for the belief that HPV vaccine is important for

Table 1. Demographics of the surveyed population.

female health (3.76 vs 3.55, p<0.0001) and that HPV vaccine
is safe (3.55 vs 3.40, p = 0.02). Similarly, health care profes-
sional students had a lower mean level of agreement when
compared to the high school and college students for express-
ing concern with short term vaccine side effects (1.80 vs 2.22,
p<0.0001), concern with long term vaccine health risks
(1.91 vs 2.30, p<0.0001), and the belief that HPV vaccine
receipt would change sexual behaviors (1.37 vs 1.59,
p<0.0001). (Fig. 2)

Factors associated with HPV vaccine series completion
include primary care provider specialty, any provider recom-
mendation for vaccine receipt, and source of HPV vaccine
information. Higher vaccine completion rates were seen among
students with a primary provider pediatrician (187/378, 49%)
when compared to students cared for by family practitioners
(116/301, 39%) or had no provider (7/45, 16%) (p < 0.05)
(Table 1). Similarly, vaccine completion rates were higher
among students cared for by obstetrician/gynecologists (14/19,
74%) than those cared for by internists (33/73, 45%), family
practitioners (116/301, 39%) or had no provider (7/45, 16%)
(p<0.05) (Table 1). Sixty one percent (357/583) of the students
who reported receiving a specific provider vaccine recommen-
dation had completed the vaccine series, compared to only 6
percent (12/216) of those who did not receive provider vaccine
recommendation (p<0.001). Students who reported that their
HPV vaccine information source was the doctor had a higher
vaccine completion rate when compared to students whose
information source was family and friends (p=0.009). Addi-
tionally, females (204/440, 46%) were more likely than males
(128/372, 34%) to have completed the HPV vaccine series
(p = 0.001). Correctly identifying that HPV vaccine prevents
genital cancers was associated with vaccine completion (277/
622, 45% vs 50/170, 29% (p<0.01), but not with correctly iden-
tifying that HPV vaccine prevents genital warts (p = 0.095) or
head and neck cancer (p = 0.573).

Total n (%) High school n (%) College n (%) Health care profession n (%)

Enrolled 889 415 (47) 252 (28) 222 (25)
Gender answered 872 (98) 412 (99) 245 (97) 215 (97)
Male 400 (46) 197 (48) 98 (40) 105 (49)
Female 472 (54) 215 (52) 147 (60) 110 (51)
Age range (years) 14-26 14-19 17-24 21-26
Mean (median) age (years) 19 (18) 16 (16) 20(19) 23 (23)
Community answered 874 (98) 407 (98) 249 (99) 218 (98)
Rural 122 (14) 28 (7) 29 (12) 65 (30)
Suburban 645 (74) 370 (91) 160 (64) 115 (53)
Urban 107 (12) 9(2) 60 (24) 38(17)
Ethnicity answered 883 (99) 415 (100) 250 (99) 218 (98)
White 718 (81) 382 (92) 168 (67) 168 (77)
African American 34 (4) 9(2) 16 (6) 9 (4)
Hispanic 21(2) 8(2) 12 (5) 1(<1)
Asian 80 (9) 4(1) 42 (17) 34 (16)
Other® 30 (3) 12 (3) 12 (5) 6(3)
Primary care provider answered® 859 (98) 401 (97) 244 (97) 214 (96)
Pediatrics 420 (48) 285 (71) 119 (49) 16 (7)
Family practice 309 (35) 107 (27) 84 (34) 118 (55)
Internal Medicine 63 (7) 0(0) 8(3) 55 (26)
Obstetrician/gynecology 16 (2) 2(<1) 9 (4) 5(2)
No primary care provider 51 (6) 7(2) 24 (10) 20 (9)
Provider recommended HPV vaccine/number answered 589/803 (73) 300/384 (78) 181/217 (83) 108/202 (53)

Other ethnicity responses included Caribbean, European, Middle Eastern, and mixed
PSome students identified more than one primary care provider
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Figure 1. Reasons for accepting [A] and declining [B] HPV vaccine given by 226 high school students (HS), 133 college (C) students, and 97 health care professional (HCP)

students.

Attitudes that were positively associated with HPV vaccine
completion include the beliefs that HPV vaccine is important
for the health of females (p = 0.003), is important for the health
of males (p<0.0001), is safe (p<0.0001), and is effective in pre-
venting genital cancer (p = 0.003) (Fig. 3). Attitudes negatively
associated with HPV vaccine completion were stating concern
for the short-term vaccine side effects (p<0.0001) or long-term
vaccine health risks (p<0.0001) or believing that HPV vaccine
is unnecessary (p<0.0001). Students who admitted difficulty in
finding the time or place to get HPV vaccine were also less
likely to have completed the vaccine series (p<0.0001 in each
case) (Fig. 3).

Discussion

To our knowledge, this is one of the first studies to describe
HPYV vaccine attitudes and factors associated with HPV vaccine
completion, by students at different educational levels. Despite
the Advisory Committee on Immunization Practices (ACIP)
recommendation for routine administration of HPV vaccine to
females since 2006 and males since 2011, vaccine coverage
remains suboptimal. In our study, 42% of surveyed students
(34% males, 46% females) between the ages of 14 and 26 years

reported completing the HPV vaccine series. While our cohort
reported vaccine series completion rates somewhat higher than
the national reported rates of 22% and 40% for males and
females, respectively, rates remain suboptimal 4-9 years after
the initial recommendation. Further determination of factors
associated with vaccine completion at different educational
stages may reveal potential interventions for a sustained
increase in HPV vaccine coverage rates.

We found that parental decision making was a major con-
tributor to HPV vaccine acceptance and refusal for the enrolled
high school students, supporting current efforts to target pro-
vider-parent communication to improve HPV vaccine uptake
in the young adolescent population. Addressing parental con-
cerns regarding HPV vaccine safety and benefits and providing
a strong vaccine recommendation have been associated with
increased parental vaccine acceptance and adolescent vaccine
uptake (Clark).

Published studies describing provider and/or parental HPV
vaccine attitudes are important and well documented, but the
patient’s perspective regarding HPV vaccine provides different
and unique insights into strategies that may prove more suc-
cessful in improving vaccine uptake. While parents make the
final vaccine decision for students under the age of 18 years,
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Figure 2. Responses to survey questions [A] and mean level of agreement” [B] regarding HPV vaccine attitudes among high school and college (HS/C) and health care

professional (HCP) students.

many are influenced by their adolescent’s attitudes, particularly
with increasing adolescent age.*'? Understanding adolescent
beliefs and factors positively and negatively associated with vac-
cine uptake and completion can lead to the development of
interventions that focus on reducing patient vaccine hesitancy
and increasing adolescent vaccination. It may be important to
re-visit the HPV vaccine decision with adolescents who are not
immunized prior to age 18 years due to parental hesitancy as
their views and decisions may not align with those of their
parents.

During our study, we found that cancer prevention was a
common theme to vaccine acceptance and completion. We also
found, as expected, that HPV risk denial, belief that vaccine is
unnecessary, belief that only females need vaccine, or the belief
that the student is not at risk because he/she is not sexually
active or is in a monogamous relationship, contributed to vac-
cine refusal. Similar findings have been described among health
care providers, as providers who believe HPV vaccine prevents
cancer are more likely to strongly recommend vaccine while

providers who associate HPV vaccine with sexual activity are
less likely to recommend vaccine to their patients®'"'*'>
Based on these findings, interventions that promote de-associ-
ating HPV vaccine from sexual activity, and focus instead on
HPYV vaccine effectiveness in preventing cancer appear likely to
improve HPV vaccination coverage rates.

We found that adolescents who obtain vaccine informa-
tion from their provider and those who had received a spe-
cific provider based vaccine recommendation were more
likely to have completed the HPV vaccine series, supporting
the previously described impact that providers have in
patient and parent vaccine decision making.'®'® More spe-
cifically, nearly all students stated they would receive HPV
vaccine if recommended by their provider. In this work,
surveyed high school and college students were more likely
to have received a provider vaccine recommendation when
compared to the health care professional students, suggest-
ing that more providers are routinely recommending HPV
vaccine to the younger adolescents. Furthermore, we found
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Figure 3. HPV vaccine attitudes and mean level of agreement” for factors positively (A and B) and negative (C and D) associated with HPV vaccine series completion.

that surveyed adolescents whose providers were pediatri-
cians or obstetricians/gynecologists were more likely to be
HPV vaccine series complete when compared to those
whose providers were family practitioners or internists,
highlighting another potential provider obstacle to student
immunization completion. While, pediatricians are generally
known to be more adherent to ACIP vaccine recommenda-
tions than family practitioners, few studies assess vaccine
attitudes and practices of internal medicine physicians.'***"
> One study found that even though 93% of surveyed
obstetrician-gynecologists and family practitioners routinely
recommended HPV vaccine to females, they most com-
monly did so for adolescents between the ages of 13 and
26 years, despite the ACIP recommendation that vaccine is
administrated starting at age 11 or 12 year.”* Barriers to
stocking and administering vaccines in internal medicine
and family practice offices have also been described, includ-
ing difficulties with reimbursement, high cost of purchasing
vaccines and maintaining inventory, the potential for finan-
cial loss if vaccines expire before use, patient refusal, and
the notion that patients can ‘get vaccines elsewhere’.”> ¢
Specifically, Freed found that more than one-third of family
practice and internal medicine offices did not stock HPV
vaccine.*

Knowledge that HPV vaccine prevents genital warts, genital
cancers, and head and neck cancers alone was not enough to
result in completion of vaccine series among the students we
surveyed. Health care professional students were more likely
to have knowledge regarding HPV vaccine, but were less likely
to have provider recommendation for vaccine when compared
to the high school and college students. The lack of difference
in vaccine completion rates between the students of the

various education levels suggests that improving disease and
vaccine knowledge alone is unlikely to impact current vaccina-
tion rates substantially. Instead, interventions which involve a
combination of improving a specific provider-based recom-
mendation as well as adolescent knowledge regarding HPV
disease and the benefits of HPV vaccine together appears to
have the highest potential of increasing HPV vaccination rates
in this population.

There are several limitations to this study. First the majority
of our students were white and from suburban communities,
and therefore our data cannot be generalized to the entire stu-
dent population. Second, the results of this study are dependent
on recall of vaccine receipt and whether or not a specific recom-
mendation was made by the provider. Last, while we recognize
the limitations of survey methodology, this study allowed us to
describe vaccine attitudes and factors associated with HPV vac-
cine completion among 889 students at different education lev-
els and determine areas for future interventions to improve
vaccine coverage rates in this population.

In conclusion, our data brings to attention several points
regarding HPV vaccination among students. First, determin-
ing HPV vaccine attitudes of provider groups appears cru-
cial. Most publish data focuses on pediatric and gynecologic
providers, but family practitioners and internal medicine
physicians will also be presented with students who have
yet to be immunized. Studying vaccine attitudes among
these groups is an important step in understanding and
removing obstacles to HPV vaccine administration in those
practices. Second, while some providers and parents may
believe that the students can wait to receive HPV vaccine,
the likelihood of vaccination decreases as patients transition
to non-pediatric providers. This is especially problematic
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Table 2. Questionnaire administered to enrolled adolescents.

Has your doctor recommended HPV vaccine? Yes No Do not have a doctor
HPV vaccine protects against genital warts. True  False
HPV vaccine protects against genital cancer. True  False
HPV vaccine protects against head and neck cancer. True  False
Have you received HPV vaccine? Yes No
How many doses of HPV vaccine have you received? 012345
If you have not received all doses, what is the reason for not
finishing the HPV vaccine series?
What is the main reason you accept/decline HPV vaccine?

What source of HPV information do you trust most? Family/Friends Doctor

News Media  Social Media

Select one response for each statement

Strongly agree

Agree Do not know Disagree Strongly disagree

HPV vaccine is important for the health of girls/'women
HPV vaccine is important for the health of boys/men

| do not plan to receive HPV vaccine

| plan to complete the HPV vaccine series

| have already completed the HPV vaccine series

HPV vaccine is safe

HPV vaccine is effective in preventing genital cancers
HPV vaccine is effective at preventing head/neck cancers
| have friends who have received HPV vaccine

| am concerned about short-term side effects

I am concerned HPV vaccine has long-term health risks
HPV vaccine is unnecessary

HPV vaccine costs more than | can afford

Receiving HPV vaccine will change my sexual behaviors
It is hard to find time to get all doses of HPV vaccine

It is hard to find a place to get all doses of HPV vaccine

I would get HPV vaccine if my doctor recommended it

| have enough information to make a decision about receiving HPV vaccine.

for adolescents who do not find another provider after leav-
ing the pediatric office. In fact, ~10% of the students we
surveyed in college and health care professional school
stated that they did not have a health care provider. For
these reasons, it is important to capture adolescents, as rec-
ommended by the ACIP, at the 11- or 12-year old visit
when they are in the office receiving other routinely recom-
mended adolescent vaccines.

Methods

The study team developed a one page, self-administered ques-
tionnaire regarding HPV vaccine knowledge, attitudes, and
receipt (Table 2). The survey was pilot tested with a conve-
nience sample to ensure clarity of questions and ease of admin-
istration. The paper questionnaire was explained and
distributed to students of public high school, college, and grad-
uate-level health care professional schools (including medical
and physician assistant school) in New York State by peers at
the same education level. The students were asked to anony-
mously complete the questionnaire and return it to the peer
study team member. There were no incentives offered for
participation.

Students were excluded from the study if they were older
than 26 years of age, since they would no longer be eligible for
HPYV vaccination. Demographic information, including gender,
current education level (high school, college, health care profes-
sion), home community (rural, suburban, urban), ethnicity,
and primary care provider (pediatrician, family practitioner,
internist, obstetrician/gynecologist, no provider) were collected.
Questions regarding HPV vaccine knowledge, attitudes, and

receipt were asked. This study was deemed exempt from review
by the SUNY Upstate Medical University institutional review
board.

Student attitudes regarding HPV vaccine were assessed by
the use of a Likert scale questionnaire, with an agreement level
of 1 representing strongly disagree, 2 disagree, 3 agree, and 4
strongly agree. In all cases, the mean levels of agreement for the
high school and college students were closer to each other than
to the health care professional students, therefore the high
school and college students were combined into one group for
the statistical analyses.

Statistical analysis

Descriptive statistics were used to quantify salient demographic
and other characteristics of the sample. Association between
vaccine completion and categorical factors such as education
level and physician recommendation were tested using Pear-
son’s chi-square tests of independence or Fisher’s exact tests, as
indicated. Differences in percentages between groups were also
compared using z-tests for independent proportions. Ordinal
Likert-scale measures of attitudes and beliefs were compared
across educational levels and between other factors such as
primary care physician specialty using t-tests and one-way
analysis of variance.

All statistical testing was conducted using a priori «=.05,
and 2-tailed p-values are reported. When applicable, Sidak-
adjustment or other post-hoc comparison methods were used
to maintain family-wise error rates at .05. All statistical analysis
was conducted using IBM SPSS Statistics for Windows, Version
22.0. (IBM Corp., Armonk, NY).
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