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Abstract

Theaim of this cross-sectional survey was to assess awareness, knowledge, and attitudes in regard to human papillomavirus
(HPV) and vaccination against HPV among college students. From 2015 to 2017, 386 diverse undergraduates were
recruited from a south Florida university. A survey, part of which was researcher developed, of HPV awareness,
knowledge, and attitudes was conducted. The majority (84%) of participants had heard of HPV, and 70% had favorable
attitudes toward vaccination. Only 28% of men and 55% of women had received >1 dose vaccine (p = .0l), and 4% of all
participants reported that they had received 3 doses. Those with >1 dose (n = 123, 40.1%) were more knowledgeable
about HPV (p = .01). High knowledge scores were recorded for 30% of respondents and were strongly associated
with HPV vaccine initiation among both men and women (p < .001) and perceived knowledge among women only
(p < .001). Negative attitudes toward HPV vaccine acceptance were associated with low knowledge scores (p = .0l) and
undervaccination (p < .001). Vaccinated women (n = 95) were over seven times more likely than were unvaccinated
women (n = | |5) to report positive vaccine attitudes (relative risk = 7.1). HPV vaccination status was not associated
with vaccine attitudes among men. HPV knowledge and vaccine uptake remain problematic among college students,
and deficits in both are associated with negative HPV vaccine attitudes. Although the knowledge gap is narrowing, HPV
vaccination efforts should target young men, as HPV-related cancer morbidity continues to rise in men.
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Human papillomavirus (HPV) infection is the most com-
mon sexually transmitted infection (STI) in the world
(United States [U.S.] Department of Health and Human
Services, 2015), and the HPV vaccine is largely unem-
ployed in the United States as a cancer control resource,
especially among men. Although most HPV-infected per-
sons clear the virus completely, HPV can cause genital
warts and cancers in both men and women. Due to the
long-established connection between some HPV sub-
types and cervical cancer, women were initially thought
to be the only population burdened by the clinical out-
comes of the virus (Gissman et al., 1983; Walboomers
et al., 1999), resulting in treatment and prevention solu-
tions that targeted women solely (Celentano, Klassen,
Weisman, & Rosenshein, 1988; Jain & Barone, 1996;
Slater, Bar-Cohen, Korn, & Yawn, 1994). Several studies

estimate that HPV incidence and prevalence in men are
similar to those of women, although substantial variabil-
ity may exist by location and population (Dunne, Nielson,
Stone, Markowitz, & Giuliano, 2006).
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HPV is the cause of over 90% of genital warts in men,
who experience a longer duration of this outcome and
incur more treatment costs than women do. HPV also is
responsible for the majority of male anal, oropharyngeal,
and penile cancers, creating substantial health and eco-
nomic burden beyond that of cervical cancer (Coldn-
Loépez, Ortiz, & Palefsky, 2010; Giuliano et al., 2008).
The direct medical costs of HPV-related outcomes in the
United States were estimated to be $1.7 billion in 2008
(Owusu-Edusei, Chesson, Gift, Tao, & Mahajan, 2008).
HPV-related cases of oropharyngeal cancers in otherwise
healthy men were predicted to surpass the number of cer-
vical cancer cases in the United States by the year 2020 if
HPV vaccination rates are not improved (Chaturvedi
et al., 2011). This happened sooner than expected, with
new cervical cancer cases dropping each year as oropha-
ryngeal cancers rose, 82% of the latter occurring in men
(Van Dyne et al., 2018). Despite this trend, men’s knowl-
edge about HPV has lagged behind women'’s.

The Advisory Committee on Immunization Practices
(ACIP) has recommended safe and effective HPV vacci-
nation for girls and women aged 9 to 26 years since 2006
(Meites, Kempe, & Markowitz, 2016). Substantial
decreases in vaccine-preventable HPV-subtype infections
were evident after only the sixth year of vaccine imple-
mentation in the United States; a 64% decrease was
observed among those 14 to 19 years old and a 34%
decrease among those 20 to 24 years old (Markowitz
et al., 2016). The quadrivalent HPV vaccine was addi-
tionally recommended for boys and young men in 2011
(Meites et al., 2016). However, HPV vaccination rates
among boys and men in the United States are far below
the recommended Healthy People 2020 target of 80%
coverage (U.S. Department of Health and Human
Services, 2017). Regionally, vaccination coverage is low-
est among males in the Southern United States as com-
pared to other regions (Reagan-Steiner et al., 2016).

HPV vaccine acceptability among men is highly
correlated with health-care provider recommendations,
although providers more consistently recommend the
vaccine for females than for males (Lieblong, Montgomery,
Su, & Nakagawa, 2019). Low awareness of HPV vaccina-
tion for men is also driven by the absence of HPV
screening tests and approved therapeutic treatments for
HPV infections in men.

For college students, given this population’s increased
sexual activity and sexual risk-taking, as compared to
other age groups, HPV infection constitutes a substantial
threat (Grello, Welsh, & Harper, 2006; Guttmacher, 1994;
Wechsler, Dowdall, Davenport, & Castillo, 1995).
College-aged young adults (20 to 24 years old) have the
highest prevalence of anogenital HPV infection as com-
pared to other age groups (Giuliano et al., 2008; Markowitz
et al., 2016). Most universities provide on-site medical

facilities for students, offering HPV vaccination and edu-
cation among other preventive services (Barnett et al.,
2016). HPV-related knowledge in college students is low
compared to that of other STIs, especially among men
(Fontenot, Fantasia, Charyk, & Sutherland, 2014).

The very-slow-growing HPV vaccination rates leave a
large population of college-aged young adults unpro-
tected, despite eligibility to receive catch-up doses up to
age 26 years (Mchu-Parant, Rouzier, Soulat, & Parant,
2010). Vaccine acceptability is correlated with awareness
and knowledge of HPV (Ferris et al., 2009; Gerend &
Barley, 2009; Hunter & Weinstein, 2016; Lenselink et al.,
2008); yet, until recently, little research has included
college-aged men’s attitudes toward HPV vaccination
(Brewer, Ng, McRee, & Reiter, 2010; Fitzgerald, Savage,
& Hegarty, 2014). Research focused on characterizing
disparities in awareness and knowledge is especially
needed in diverse areas, such as the state of Florida,
which has some of the lowest HPV vaccination rates in
the country as well as some of the highest cervical cancer
rates (Fontenot, Fantasia, Sutherland, & Lee-St. John,
2016). An evaluation of what men and women in college
know, think, and do about the threat of HPV can offer
possible solutions to remedy the underutilization of the
HPV vaccine in a population at high risk for contracting
this preventable infection. Thus, this research explores
differences in HPV-related awareness, knowledge, atti-
tudes, and practices among men and women attending
college in south Florida.

Methods

A cross-sectional study of university students that focused
on students’ HPV-related awareness and knowledge, as
well as attitudes and uptake of HPV vaccination, was
conducted from March 2015 to February 2017. The uni-
versity’s institutional review board granted exempt
approval status prior to study implementation.

Participants

The male and female students recruited for this study were
from one of the largest institutions of higher learning in
the United States. Participating students were enrolled in
four sections (semesters) of an undergraduate gender stud-
ies course taught by the same instructor from March 2015
to February 2017. This course fulfilled a graduation
requirement and was typically populated by students from
diverse studies. Students enrolled in undergraduate public
health and dietetics courses in January and February 2017
also were recruited. Students aged 18 years or older who
were present on the day of data collection were invited to
participate by completing a questionnaire. Participants
were read a brief statement regarding voluntary
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participation and consent. Students were not required to
answer every item or return the questionnaire to the study
team. Students were included in the current study if they
were (a) 18 years or older at the time of data collection, (b)
registered for the college course in which data collection
took place, and (c) present in class at the commencement
of data collection.

Survey Procedures

At the time of data collection, the research team explained
the purpose of their visit to the class and presented a
statement of informed consent. Participants under the age
of 18 years were identified and excluded from participa-
tion but were welcome to remain in the classroom.
Written, self-administered questionnaires were then dis-
tributed to eligible participants. The survey took approxi-
mately 5 to 10 min to complete. Upon completion,
surveys were deposited by each student into a large enve-
lope or box carried by circulating research team mem-
bers. Participants received tokens of appreciation for
their time, such as promotional pens, pencils, lip balm,
and condoms.

Measures

The questionnaire consisted of 34 items. Nine were
sociodemographic or descriptive items and 18 items were
adapted from the 100-item 2009 University of North
Carolina Men’s Health Survey (Brewer et al., 2010;
Reiter, Brewer, McRee, Gilbert, & Smith, 2010). The
remaining items were developed in March 2015, after a
review of the literature, and were based on the aims of the
study. Questionnaires were pretested with a focus group
of 16 graduate public health students and revised based
on feedback (the questionnaire is available from the
authors upon request).

Sociodemographic and basecline data (i.e., age, sex,
identity, ethnicity/race, health insurance status, sexual ori-
entation, relationship status, sexual activities, and number
of partners) were self-reported. Awareness of HPV was
assessed with a single question: “Have you heard of HPV
or human papillomavirus before today?” (“yes,” “no,”
“don’t know”). Participants then indicated how many
doses of HPV vaccine they had received as of that day (0,
1,2, 3, “don’t know”), and, subsequently, if they were not
already fully vaccinated, whether they were willing to
take the HPV vaccine (“yes,” “no,” “don’t know”).
Participants also responded to the statement “Before
today, I have never thought of getting the HPV vaccine for
myself” (“yes,” “no,” “don’t know”).

Eleven questions concerned beliefs about various
HPV-related statements, answered on a 5-point Likert
scale that ranged from strongly agree to strongly disagree

with an additional dont know option. An ad hoc scale,
consisting of the five Likert items that specifically
addressed vaccination, was developed. This scale was
used to gauge participants’ attitudes toward the HPV vac-
cine, whom they saw as appropriate recipients, and vac-
cines in general (e.g., “Vaccines in general are safe and
effective,” “My opinion of the HPV vaccine is mostly
positive™). Items were coded such that strongly agree or
agree corresponded to a positive attitude toward that
topic. Reliability assessment of the vaccine attitudes scale
was conducted with Cronbach’s alpha, with acceptable
reliability (n = 397, a = 0.91).

Participants were then asked to describe their perceived
level of knowledge of HPV and the vaccine in answering
two separate questions with “Nothing at all,” “a little,” “a
moderate amount,” or “quite a lot.” In addition to respon-
dents’ reported self-perceived knowledge related to HPV,
knowledge was measured with seven true/false items.
A composite knowledge score was created by summing
the number of correct responses (maximum of seven;
Appendix 1). Respondents’ knowledge was categorized as
either high (four or more questions correct) or low (three
or fewer questions correct). Participants were not required
to answer each question before proceeding to the next and
had the option of selecting “don’t know” in the baseline
questionnaire. Percentages are reported for the complete
sample or as percentages (n/N) when the analyses contain
missing data.

Data Analysis

Univariate means or percentages were first calculated for
sociodemographic variables in the entire sample and then
by sex. Descriptive statistics were subsequently calcu-
lated to determine homogeneity between data collection
points and sites (semesters and courses). When differ-
ences were negligible, data were pooled.

Categories for items regarding awareness of HPV and
number of doses were collapsed into dichotomous out-
comes. Likert questions were collapsed into “strongly
agree/agree,” “disagree/strongly disagree,” and “neutral/
don’t know.” Likert items were reverse scored, if neces-
sary, to allow results to be analyzed together.

Correlates of five HPV-related outcomes were
explored: awareness, self-perceived knowledge, mea-
sured knowledge, willingness to vaccinate, and vaccine
beliefs. Sociodemographic characteristics, such as age,
sex, race, ethnicity, health insurance status, HPV aware-
ness, and HPV vaccine uptake, were among potential
correlates.

Differences between men and women in binomial out-
come variables were determined using Pearson’s chi-
square or Fisher’s exact tests. General linear modeling
was utilized to assess sex and age differences in
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Table I. Sociodemographic Characteristics of Participants by Gender.

Total (n = 386)° Female (n = 264) Male (n = 110)
Characteristic Mean (SD) Mean (SD) Mean (SD)
Age 22.4 (5.0 22.2 (4.5) 22.6 (5.4)
Ethnicity N n (%) n (%)
Hispanic/Latino 248 171 (63.6) 77 (67.5)
Not Hispanic/Latino 128 95 (35.3) 34 (29.8)
Not sure/unknown 7 3(1.1) 3 (2.6)
Race/ethnicity
White/Caucasian 235 164 (62.4) 75 (66.4)
Black/African American 8l 57 (21.7) 25 (22.1)
More than one race 27 23 (7.6) 3(2.7)
Not sure/unknown 17 12 (4.6) 5 (4.4)
Asian/Pacific Islander 14 9334 5 (44)
American Indian/Alaska Native 2 | (0.4) 0(0)
Sexual orientation
Straight 248 184 (68.1) 64 (57.1)
LGBT 134 86 (31.9) 48 (42.9)
Lifetime sexual partners
0 54 38 (14.1) 16 (14)
-5 214 166 (61.7) 48 (42.1)
6-10 57 39 (14.5) 18 (15.8)
>10 58 26 (9.7) 32 (28.1)
Health insurance
Insured 238 161 (75.9) 77 (82.8)
Uninsured 53 42 (19.8) I (11.8)
Don’t know 14 9 (4.2) 5(5.4)
Relationship status
Single 254 171 (63.1) 83 (72.8)
In a relationship 11 85 (31.4) 26 (22.8)
Married 16 12 (4.4) 4 (3.5)
Divorced/widowed 4 3(1.1) I (0.9)

Note. LGBT = lesbian, gay, bisexual, transgender.
*Includes 12 participants who did not specify their gender.

participants’ mean knowledge score and the associations
between perceived knowledge and knowledge score.
Tukey’s post hoc test identified where significant differ-
ences occurred in age differences in the knowledge score.
Mantel-Haenszel tests were conducted to determine sex
differences in vaccine attitudes among vaccinated versus
unvaccinated participants, and risk estimates to indicate
the strength of the association were determined.

Binary logistic regression was used to evaluate demo-
graphic factors associated with binary vaccine initiation,
HPV knowledge score, and HPV attitudes. The factors used
to evaluate these outcomes were age, sex, ethnicity, and
sexual orientation. A post hoc power analysis was con-
ducted with GPower (Faul, Erdfleder, Lang, & Buchner,
2007), which indicated that a sample size of 358 was needed
to detect effect sizes of w = 0.5 for tests of independence.
Statistical significance was set at p < .05. All analyses were
performed using SPSS 20.0 (IBM Corp., 2011).

Results

Sample Characteristics

Of the 409 students eligible to participate, 389 (95%)
completed the survey and were included in the analysis.
Three participants were under the age of 18 years and
were excluded. Participants had a mean age of 22.3 years
(SD = 4.9) and were predominantly female (70%).
Approximately two thirds were Hispanic (66%) and sin-
gle/unmarried (66%) and over half identified their race as
White (59%). Men were more likely to report greater than
10 lifetime sexual partners than women were (28% vs.
10%, respectively; Table 1).

HPV Awareness and Vaccination Status

Overall, the majority (84%) of participants had heard of
HPV; more women were aware of the virus than men
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Table 2. Differences in HPV-Related Awareness, Perceived Knowledge, and Vaccine Attitudes by Vaccine Initiation.

Characteristic n 0 Doses: HPV vaccine n (%) =1 Dose: HPV vaccine n (%) p value
Heard of HPV before today
Yes 257 143 (77.7) 114 (92.7) .001
No/don’t know 50 41 (22.3) 9(7.3)
Perceived HPV knowledge .007
Nothing/a little 216 140 (76.1) 76 (61.8)
Moderate/a lot 9l 44 (23.9) 47 (38.2)
Measured HPV knowledge <.001
Low score 196 133 (73.4) 63 (52.9)
High score 104 48 (26.5) 56 (47.1)
Vaccine attitudes <.001
Positive 210 105 (57.7) 105 (88.2)
Negative 9l 77 (42.3) 14 (11.8)

Note. p values for chi-square tests of vaccinated versus unvaccinated; all p values are significant. HPV = human papillomavirus.

were (86% vs. 77%, respectively), although this differ-
ence was not significant (p = .07). The number of lifetime
sex partners was not associated with HPV awareness;
however, participants who reported being single (46.2%)
were less likely to be aware of HPV than those in a rela-
tionship were (53.8%; p = .01). No significant differ-
ences were identified by race (e.g., Black, White, other),
insurance status, or age.

Despite most participants’ being aware of HPV, the
majority (60%) either had not received any HPV vaccine
doses or did not know their vaccination status at the time
of the survey. Participants who had received any doses of
HPYV vaccine were more likely to report having heard of
HPV (p < .001; Table 2). Although 40% of respondents
had at least one dose of HPV vaccine, only 15.3% had
received three doses.

Significant vaccination differences between men and
women were evident. As shown in Table 3, the odds of
women initiating HPV vaccination was over two times
that of men, controlling for age, ethnicity, and sexual ori-
entation (adjusted odds ratio [aOR] = 2.25, 95% confi-
dence interval [CI] [1.27, 3.98], p = .005). Further, 72%
of men had received no or an unknown number of doses
of HPV vaccine compared to 55% of women (p = .01).
Only 4% of men had all three doses as compared to 26%
of women (p < .001). Finally, 45% of men and 27% of
women said that they had never thought about getting the
HPYV vaccine for themselves (an additional 23% of men
selected the option “don’t know”; p < .001).

Perceived and Measured HPV-Related
Knowledge
In response to the question “How much would you say

you know about HPV?” (perceived knowledge), 69% of
men and 62% of women perceived that they knew

nothing or little and even more reported knowing nothing
or little about the HPV wvaccine (72% men and 67%
women). Seventy percent of participants scored low (<3
correct out of 7) on the true/false knowledge section.
There were no significant differences between men and
women in overall mean knowledge score; men earned an
average score of 2.1 out of 7 (SD = 2.1) and women
earned an average of 2.5 (SD = 1.9). Further, men (38%)
were more likely than women were (24%) to score 0
points (p = .005). Only seven participants (1.8%)
answered all seven questions correctly.

Age was significantly associated with knowledge
score; the odds of older students receiving a high score
was 10% higher than that of younger students (aOR =
1.11,95% CI[1.04, 1.17], p = .001; Table 3). In addition,
82% of 18- to 20-year-olds in this sample were categorized
as having low knowledge versus 62% of 21- to 23-year-
olds (p < .001). A simple main-effects analysis showed
that being in this age group did not have a statistically
significant influence on men’s knowledge scores
(F(1,106) = 0.13, p = .72). Age was, however, a signifi-
cant factor in women’s HPV knowledge score
(F(3,256) = 11.3, p < .001). Age was further analyzed in
women by pairwise comparisons, using Tukey’s post hoc
test, which showed that women in the age group of 18- to
20-year-olds (n = 99) had a significantly lower mean knowl-
edge score than the other three age groups did (n = 166),
and knowledge progressively increased with age (p <.001).

At least half of the respondents incorrectly identified
herpes or AIDS as diseases caused by HPV (58% and
50%, respectively), with no significant differences by
sex. Participants who received any doses of HPV vac-
cine (47%) or had >10 lifetime sexual partners (46%)
were significantly more likely to score high on the
knowledge items than others were (p < .001 and p= .02,
respectively).
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Table 3. Correlates of HPV Vaccine Uptake, HPV Knowledge Score, and HPV Attitudes.

HPV vaccine uptake HPV knowledge score HPV attitudes
Variable Odds ratio  95% ClI p value Odds ratio 95% Cl p value Odds ratio 95% Cl p value
Age 1.05  [099, I.11] .077 I.11 [1.04,1.17] .00l 1.02  [0.97, 1.07] -
Gender 226  [1.27,3.98] .005 1.05  [0.63,1.76]  .830 1.36  [0.82,2.25] -
Ethnicity 1.09  [0.64,1.83] .750 0.67 [0.40,1.13] .134 123 [0.75,2.01] -
Sexual orientation 1.04 [0.60,1.78]  .892 090  [0.55,1.49] .696 140  [0.84,2.32] -

Note. p values for binary logistic regression; p values in bold are significant. HPV = human papillomavirus.

There was a strong relationship between perceived
and actual HPV-related knowledge. Respondents who
characterized their HPV-related knowledge as low (77%)
earned low knowledge scores (p < .001). Only 51% of
those with a high score perceived themselves to be knowl-
edgeable. Similar to knowledge score and age, there was
a significant difference between men and women. A sim-
ple main-effects analysis showed that men’s perceived
knowledge was not independently associated with men’s
knowledge scores (F(1, 109) = 2.6, p = .11). Among
women, however, perceived knowledge was significantly
associated with HPV knowledge score (F(1,263) = 12.7,
p < .001), with women who perceived themselves as
knowing moderately/a lot about HPV performing better
in knowledge score (M = 3.0, SE = 0.19) than those who
perceived themselves to have no/little HPV knowledge
did (M = 2.1, SE = 0.15, p < .001).

Vaccine Attitudes

In response to the five-item vaccine attitudes scale, 70%
of participants reported positive attitudes toward HPV
vaccination, with men and women responding similarly.
The number of doses of HPV vaccine received was sig-
nificantly associated with vaccine attitudes, an associa-
tion that differed between men and women (XZMH(I) =
30.9, p < .001). Vaccinated women were over seven
times more likely than unvaccinated women were to
report positive vaccine attitudes (relative risk [RR] = 7.1,
95% CI [3.3, 15.5]). This stands in contrast to men, whose
vaccination status was not significantly associated with
vaccine attitudes (RR = 2.9, 95% CI [0.9, 8.7]).

Of the participants who reported negative attitudes
toward vaccines, 85% had received either no or an
unknown number of HPV vaccinations (x> = 31.8, p <
.00). Eighty percent of participants with negative HPV
vaccine attitudes scored low (<<3/7) on the measured
knowledge portion of the questionnaire (x* = 7.6, p =
.01). Of those not vaccinated or undervaccinated (vaccine
series initiated but incomplete), 58% were willing to
receive the HPV vaccine and 27% did not know whether
they wanted to be vaccinated. Participants who had heard

of HPV before the day of the survey were more willing to
be vaccinated than those who had not heard of the virus
previously were (67% vs. 27%; x* = 34.8, p < .001).

Discussion

Vaccinating both men and women against HPV is essen-
tial to protect against the rising HPV-related cancer rate.
This analysis focused on differences between men and
women in HPV awareness, HPV vaccine uptake, per-
ceived and actual HPV knowledge, and vaccine attitudes.
The men in this sample had scores that were close to
those of women in awareness and knowledge, although
women were still “ahead” in HPV vaccine uptake and
vaccination intentions.

Awareness

The male and female college students in this study had
high levels of HPV awareness (>80%) compared to those
in a 1999 study at a Florida university in which the stu-
dents were largely oblivious to HPV; only 37% had ever
heard of the virus (Yacobi, Tennant, Ferrante, Pal, &
Roetzheim, 1999). The disparity between men and
women may be closing as a result of an increase in over-
all awareness, with no significant differences by sex
found in the present study. This is an apparent improve-
ment compared with earlier research that found that col-
lege women were significantly more aware of HPV than
college men were (Fontenot, Fantasia, Sutherland, et al.,
2016; Gerend & Magloire, 2007; Osazuwa-Peters et al.,
2017; Sandfort & Pleasant, 2009). Although awareness of
the virus itself may be improving among men, we can
continue this trend by ensuring that men are the recipients
of detailed education efforts.

Kellogg et al. (2019) found that college men (65%)
were significantly less aware of HPV vaccine age
recommendations than college women were (51.6%).
Misconceptions related to the appropriate age to get
vaccinated may lead vaccine-eligible men to not initiate
vaccination, despite being aware of HPV. Considering the
recent changes in HPV vaccine recommendations, which
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increase the maximum age to initiate vaccination, rise in
media coverage related to HPV vaccination may usher a
surge in vaccination awareness.

Perceived and Measured Knowledge

Despite high levels of HPV awareness among undergrad-
uate students in South Florida, both men and women
reported disconcertingly low levels of perceived and
measured knowledge on the topic. Poor knowledge
scores, especially among the youngest participants, who
would have the most to benefit from vaccination, con-
firmed their self-perceptions. Of the men in this study,
38% answered no questions correctly on HPV knowl-
edge. These results are consistent with previous studies
that indicated that despite being acutely aware of HPV
and HPV vaccination, significant knowledge deficits per-
sist regarding how HPV is transmitted, what diseases
result from HPV infection, and how to prevent infection
effectively (Barnard, George, Perryman, & Wolff, 2017).
Of various STIs evaluated in the late 1990s and early
2000s, college students knew the least about HPV
(Bynum, Brandt, Friedman, Annang, & Tanner, 2011;
Yacobi et al., 1999) and, as in this study, they confused
HPV outcomes with herpes simplex virus or HIV (Garcini
et al., 2015). A recent survey of college students found
limited health literacy, with men scoring significantly
higher than women (Albright & Allen, 2018). Despite
differences in health literacy and similar HPV knowl-
edge, college women were still more likely to be aware of
HPV infection and more likely to be fully vaccinated
(44% vs. 11%).

The youngest women received significantly lower
scores than women in older age groups, similar to find-
ings in previous research on age differences (Garcini
et al., 2015). HPV knowledge disparities by age may be
explained by older women having more encounters with
sexual health education, undergoing HPV screening in
the medical setting, knowing someone who has been
diagnosed with an HPV infection or related disease, or
experiencing infection themselves.

After the quadrivalent vaccine was introduced and
approved for girls and women in 2006, there was intense
marketing from the pharmaceutical manufacturers and
health agencies (Fernandez, 2012). The manufacturer’s
decision to market the vaccine to middle-class consumers
as an “anticancer vaccine,” however, effectively detached
cervical cancer from its sexually transmitted origins and
increased attention on the vaccine’s acceptance by boys
and men. While this approach may have reduced some of
the stigma about a vaccine for an STI, a campaign that
provided little HPV information may have increased
awareness but failed to increase scientific knowledge
(Rothman & Rothman, 2009). Low knowledge combined

with high awareness may also reflect a lack of compre-
hensive sexual education during the formative years. For
over 20 years, Florida public schools have adhered to an
abstinence-only or abstinence-based sexual health cur-
riculum (Barr, Moore, Johnson, Forrest, & Jordan, 2014).
Despite this mandate, Florida lacks consistent state stan-
dards for the sexual education that is provided, with many
students receiving no sexual health education at all. These
results highlight the need for comprehensive sexual
health education at all ages, whether it is received from a
health-care provider, a school-based program, or another
reliable source.

Attitudes

This study explored attitudes toward HPV vaccination
and how those attitudes may be associated with vaccina-
tion intentions and behaviors. In this study, over 70% of
men had not been vaccinated and only 26% of women
and 4% of men had received all three doses of HPV vac-
cine, despite men reporting similar awareness and
knowledge as women. Participants reported favorable
vaccine attitudes (70%), yet vaccinated women were
seven times more likely to have positive views of vacci-
nation than unvaccinated women were, a distinction not
observed in young men. Taken together with the finding
that most men had never thought about getting the vac-
cine for themselves, this suggests that men in this study
who did initiate the HPV vaccine may not have received
information about HPV or the HPV vaccine at the time
of vaccination.

The first vaccines approved in 2006 were initially pro-
moted for girls, creating earlier mindfulness of HPV and
prevention among them. Previous studies with young
men have reported that acceptability of the HPV vaccine
has varied from modest (33%-48%) to high (78%;
Brewer & Fazekas, 2007; Ferris et al., 2009; Lenselink
et al., 2008; Reiter, Brewer, & Smith, 2010). While vac-
cine hesitancy was not addressed in this study, its influ-
ence may be responsible for the attitudinal differences
between those who chose to initiate the HPV vaccine
series and those who did not. Depending on age at vac-
cination, this hesitance is likely derived from the parents
accompanying their children on their vaccination visit
rather than sentiments of the patients themselves. The
case also has been made for an altruistic motivation for
men to be vaccinated, thereby protecting women through
their vaccination (Bonafide & Vanable, 2015). The steep
rise in HPV-related oropharyngeal cancer morbidity in
men and the potential protective effect of the HPV vac-
cine for oropharyngeal infection suggest an urgent need
to improve vaccine uptake in men to protect themselves
from adverse health consequences (Chaturvedi, Engels,
Anderson, & Gillison, 2008; Chaturvedi et al., 2018).
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Those with negative attitudes toward HPV vaccination
were overwhelmingly uninformed about HPV and were
likely to be unvaccinated. This finding parallels recent
research that describes HPV knowledge as a predictor of
attitudes toward vaccination (Otanez & Torr, 2018). The
positive correlation between a favorable attitude and vac-
cine uptake may be an effect of attitude—behavior consis-
tency. Longitudinal attitude studies have reported that
positive correlations between attitude and behavior
strengthen as a function of information available on the
topic as well as direct experience with the attitude object
(Davidson, Yantis, Norwood, & Montano, 1985; Fabrigar,
Petty, Smith, & Crites, 2006). In this sample, those with
positive attitudes tended to be more knowledgeable but
also were more likely to already have received at least
one dose of HPV vaccine.

Limitations

The limitations of this study include its cross-sectional
nature, which precludes the ability to infer causation or to
establish a temporal connection in variables of interest,
such as HPV knowledge and vaccine uptake. Self-
reported data were collected from the participants, which
may subject our results to social desirability and recall
biases. The possible effects of social desirability bias,
which may decrease the validity of the reported informa-
tion, are estimated to be minimal in this study. The survey
was an anonymous, self-administered questionnaire,
which is likely to reduce the respondents’ desire to pres-
ent themselves in a favorable manner (Gonyea &
Umbach, 2005).

Self-reported data also can be compromised by the
respondents’ memory of events or experiences of interest.
Recall bias often can decrease the reliability of informa-
tion collected (Gonyea & Umbach, 2005). Existing stud-
ies suggest that self-reported HPV vaccine initiation can
be a valid and reliable measure among young adults
(Grimaldi-Bensouda et al., 2013; Niccolai, McBride,
Julian, & the Connecticut HPV-IMPACT Working Group,
2014; Rolnick et al., 2013). Approximately 93% of men
22 to 26 years old self-reported accurate vaccination
(Thomas et al., 2018). The use of “don’t know” as a
response option for vaccination status in the current study
may have contributed to further precision of the responses.

These results should be interpreted within the context
of the timing of data collection for this survey. The aver-
age age of men in this study was 22.6 years. Young men
attending college from 2015 to 2017, when this survey
was conducted, were most likely already in their mid- to
late teens when the ACIP recommendation for males was
issued in 2011. Opportunities to receive catch-up vacci-
nation against HPV until age 21 years (or until age 26 for
men considered high risk) may have been few for male

respondents of this survey. Additional changes to the rec-
ommended adult immunization schedule have recently
occurred to reflect the Food and Drug Administration’s
recent approval of the HPV vaccine for adults up to age
45 years (U.S. Food and Drug Administration, 2018). The
ACIP now recommends catch-up HPV vaccination until
age 26 years for those not adequately vaccinated and rec-
ommends vaccination based on a shared decision with
health-care providers for those aged 27 through 45 years
who are not adequately vaccinated (Meites et al., 2019).

This study used a nonprobability sample. Recruitment
was conducted in an urban area of south Florida, a state
among those with the highest percentages of Hispanic
and foreign-born residents (Pinheiro et al., 2009). Florida,
specifically Miami-Dade County, leads the country in
number of Cuban-descent residents, who are typically not
representative of Hispanics from other countries. Despite
being a middle-income country, Cuba performs well in
national health indicators when compared to other
countries and is ranked higher than the United States,
according to the Bloomberg Healthiest Country Index
(2019). Aside from demonstrating success in universal
health coverage and access (World Health Organization,
2015), Cuba has developed and applied innovative
biotechnological approaches to mitigating cervical cancer
(Gonzalez-Fernandez & Gonzalez-Fernandez, 2016). As
residents of Cuban descent acculturate in the United
States with varying levels of transnationalism, it is likely
that they bring these health practices with them, which
may be reflected in the outcomes presented here.

Despite these limitations, these results provide evi-
dence that a significant number of young adults in the
United States lack accurate knowledge about HPV, the
HPV vaccine, and the importance of preventing HPV
infection.

Implications and Future Research

The results of this analysis suggest that educational inter-
ventions should be delivered to increase knowledge and
change attitudes toward HPV and HPV vaccination
among college students, especially men and freshman
women. The college setting provides an optimal environ-
ment for education about the virus and uptake of the vac-
cine. Further, student health centers can assist in removing
structural barriers that prevent vaccination among those
who are knowledgeable (Dillard & Spear, 2006; Fontenot,
Fantasia, Vetters, & Zimet, 2016).

Future research can integrate these findings to support
research aimed at improving knowledge and attitudes
regarding HPV among men. Qualitative research can be
conducted with at-risk groups, such as men, to inform the
design and development of tailored interventions. This
would be wuseful in determining what messages
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are suitable for this population as well as who provides
messages, where messages are delivered, and which
approaches should be utilized (Catalano et al., 2017).

To expedite the achievement of state and national vac-
cination goals, several actions can be pursued at the state
level. Florida and other states can review options for the
implementation and evaluation of comprehensive sexual
education for elementary, middle, and high school stu-
dents. Many studies have reported support for such pro-
grams from both teachers and parents (Barr et al., 2014;
Howard-Barr, Moore, Weiss, & Jobli, 2011). Because there
is no cure for HPV or other viral STIs, primary prevention
is essential. Florida and other states could follow the lead
of states such as Virginia, Rhode Island, and the District of
Columbia in requiring HPV vaccination, along with other
routine vaccinations, for school matriculation (National
Conference of State Legislatures, 2017). States that have
standard comprehensive sexual education as well as man-
dated HPV vaccination were found to have higher HPV
vaccine completion rates (Franco, Mazzucca, Padek, &
Brownson, 2019).

In 2012, Senate Bill 146, which proposed that parents
and caregivers of students who are entering sixth grade be
given information about HPV, related diseases, and the
availability of vaccines to prevent transmission, was
introduced in the Florida Senate (Altman, 2013).
Unfortunately, the bill died in the Health Policy
Committee. In January 2018, Senate Bill 1558, which
would make it mandatory for 11- and 12-year-olds who
attend public school to become vaccinated against HPV,
was introduced in Florida (Rodriguez, 2018); this bill
also died in the Health Policy Committee.

If HPV vaccination also were required for college
matriculation, dramatic reductions in HPV-related
outcomes might be seen. Increased gender-inclusive,
targeted information for college students in college
clinical settings would reinforce health promotion
messages. To remove barriers such as cost and access,
college health centers and clinics could determine
mechanisms to offer HPV vaccination to students free
of charge. The vast majority of the students in this
study had health insurance coverage, which includes
HPYV vaccination, at the time of data collection. The
institution at which this study was carried out houses
a full-service health center that offers HPV vaccina-
tion and also participates in programs designed to
reduce monetary costs. Pharmaceutical companies
often offer vouchers to institutions such as qualified
colleges and universities to, in most cases, completely
subsidize such costs, which could cover the costs for
uninsured students. Since college health services may
be limited in ways they can support undervaccinated
students, building capacity for college health centers
to expand primary care services and integrate with

state immunization registries should be prioritized
(Lemly, Lawlor, Scherer, Keleman, & Weitzman,
2014).

At doctor visits off campus, providers could conduct a
vaccine eligibility assessment, regardless of sex, at each
visit and during general non-STI visits. National vaccine
registries and reporting systems should be integrated and
intuitive for clinicians, which would help to strengthen
vaccine reporting and support vaccine recommendation
equality.

Conclusions

The majority of the HPV burden is carried among 18- to
26-year-olds across the United States and there is a dis-
tinct opportunity for preventive measures to be
improved among this group. The findings of this study
indicate the need for aggressive targeting of young
adults for educational and behavioral interventions,
with particular attention to increasing knowledge
among both men and women. Despite general aware-
ness of HPV and HPV vaccine as hot-button terms, par-
ticipants in this study demonstrated a lack of detailed
knowledge about HPV, which, in turn, is associated
with negative vaccine attitudes and uptake. Knowledge
among young men seems to be slowly improving, yet
continued vaccination deficits place an unreasonable
burden on women to protect against a virus that increas-
ingly affects men. Improvements in young adults’
awareness, knowledge, and attitudes toward HPV and
HPV vaccination are imperative to reach the goal of
80% HPV vaccination coverage to reduce the burden of
HPV-related disease in the United States.

Appendix |I. Knowledge Items from the Questionnaire.

Correct
Item answer
QI. HPV infection is rare False
Q2. HPV causes herpes False
Q3. AIDS is caused by HPV False

Q4. The only way to protect yourself from HPV is  False
to use a condom

Q5. Some strains of HPV are harmless True
Q6. HPV infection can cause cancer True
Q7. Student Health Services offers HPV True

vaccination

Acknowledgments

Authors would like to thank the student members of the pilot
research team: Stephanie Caceres, Rebecca Desir, Catherine
Hibbert, Dorothy Leveille, Simone McPherson, and Nitisha
Mohan. I would also like to acknowledge Drs. Oscar Loynaz,



10

American Journal of Men’s Health

Consuelo Beck-Sagué, Elena Bastida, and Adriana Campa for
their invaluable contributions to this project.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this arti-
cle: This research was supported by the following: Predoctoral
Fellowship, Florida International University, National Institute
of General Medical Sciences- Research Initiative for Scientific
Enhancement- NIH/NIGMS R25 GM061347. (SMP)
Postdoctoral Fellowship, University of Texas School of

Public Health Cancer Control Research Training Program- Na-
tional Cancer Institute/NIH Grant T32/CA057712. (SMP)

ORCID iD

Sharice M. Preston https://orcid.org/0000-0002-8446-6953

References

Albright, A. E., & Allen, R. S. (2018). HPV misconceptions
among college students: The role of health literacy. Journal
of Community Health, 43(6), 1192—1200. doi:10.1007/
$10900-018-0539-4

Altman, T. (2013). Senate Bill 146. Tallahassee, FL: Florida
Senate. Retrieved from http://www.flsenate.gov/Session/
Bill/2013/146/Bill Text/Filed/HTML

Barnard, M., George, P., Perryman, M., & Wolff, L. A. (2017).
Human papillomavirus (HPV) vaccine knowledge, atti-
tudes, and uptake in college students: Implications from
the precaution adoption process model. PLoS One, 12(8),
¢0182266. doi:10.1371/journal.pone.0182266

Barnett, K. S., Shoben, A. B., McRee, A.-L., Reiter, P. L.,
Paskett, E. D., & Katz, M. L. (2016). Human papillomavi-
rus vaccine and pap tests on college campuses: How do his-
torically black colleges and universities (HBCUs) measure
up? Journal of American College Health, 64(8), 613—618.
doi:10.1080/07448481.2016.1213731

Barr, E. M., Moore, M. J., Johnson, T., Forrest, J., & Jordan, M.
(2014). New evidence: Data documenting parental support
for earlier sexuality education. Journal of School Health,
84(1), 10-17. doi:10.1111/josh.12112

Bloomberg. (2019). Bloomberg 2019 healthiest country index.
Retrieved from https://www.bloomberg.com

Bonafide, K. E., & Vanable, P. A. (2015). Male human papillo-
mavirus vaccine acceptance is enhanced by a brief interven-
tion that emphasizes both male-specific vaccine benefits
and altruistic motives. Sexually Transmitted Diseases,
42(2), 76-80. doi:10.1097/0OLQ.0000000000000226

Brewer, N. T., & Fazekas, K. 1. (2007). Predictors of HPV
vaccine acceptability: A theory-informed, systematic
review. Preventive Medicine, 45, 107-114. doi:10.1016/
j-ypmed.2007.05.013

Brewer, N. T., Ng, T. W., McRee, A.-L., & Reiter, P. L.
(2010). Men’s beliefs about HPV-related disease. Journal
of Behavioral Medicine, 33(4), 274-281. doi:10.1007/
s10865-010-9251-2

Bynum, S. A., Brandt, H. M., Friedman, D. B., Annang, L.,
& Tanner, A. (2011). Knowledge, beliefs, and behaviors:
Examining human papillomavirus-related gender differ-
ences among African-American college students. Journal
of American College Health, 59(4), 296-302. doi:10.1080/
07448481.2010.503725

Catalano, H. P., Knowlden, A. P., Birch, D. A., Leeper, J. D.,
Paschal, A. M., & Usdan, S. L. (2017). Using the theory of
planned behavior to predict HPV vaccination intentions of
college men. Journal of American College Health, 65(3),
197-207. doi:10.1080/07448481.2016.1269771

Celentano, D. D.,Klassen, A. C., Weisman, C. S., & Rosenshein,
N. B. (1988). Cervical cancer screening practices among
older women: Results from the Maryland cervical can-
cer case-control study. Journal of Clinical Epidemiology,
41(6), 531-541. doi:10.1016/0895-4356(88)90057-1

Chaturvedi, A. K., Engels, E. A., Anderson, W. F., & Gillison,
M. L. (2008). Incidence trends for human papillomavirus-
related and -unrelated oral squamous cell carcinomas in the
United States. Journal of Clinical Oncology, 26(4), 612—
619. doi:10.1200/JC0O.2007.14.1713

Chaturvedi, A. K., Engels, E. A., Pfeiffer, R. M., Hernandez, B.
Y., Xiao, W., Kim, E., . . . Gillison, M. L. (2011). Human
papillomavirus and rising oropharyngeal cancer incidence
in the United States. Journal of Clinical Oncology, 29(32),
4294-4301. doi:10.1200/JC0O.2011.36.4596

Chaturvedi, A. K., Graubard, B. I., Broutian, T., Pickard, R.
K. L., Tong, Z. Y., Xiao, W., . . . Gillison, M. L. (2018).
Effect of prophylactic human papillomavirus (HPV)
vaccination on oral HPV infections among young adults
in the United States. Journal of Clinical Oncology, 36(3),
262-267. doi:10.1200/JC0O.2017.75.0141

Colén-Lopez, V., Ortiz, A. P., & Palefsky, J. (2010). Burden
of human papillomavirus infection and related comorbidi-
ties in men: Implications for research, disease prevention
and health promotion among Hispanic men. Puerto Rican
Health Sciences Journal, 29(3), 232-240.

Davidson, A. R., Yantis, S., Norwood, M., & Montano, D. E.
(1985). Amount of information about the attitude object
and attitude-behavior consistency. Journal of Personality
and Social Psychology, 49(5), 1184-1198.

Dillard, J. P., & Spear, M. E. (2006). Knowledge of human
papillomavirus and perceived barriers to vaccination in a
sample of US female college students. Journal of American
College Health, 59(3), 186—190.

Dunne, E. F., Nielson, C. M., Stone, K. M., Markowitz, L.
E., & Giuliano, A. R. (2006). Prevalence of HPV infec-
tion among men: A systematic review of the literature.
Journal of Infectious Diseases, 194(8), 1044-1057.
doi:10.1086/507432

Fabrigar, L. R., Petty, R. E., Smith, S. M., & Crites, S. L. (2006).
Understanding knowledge effects on attitude-behavior con-
sistency: The role of relevance, complexity, and amount of
knowledge. Journal of Personality and Social Psychology,
90(4), 556-577. doi:10.1037/0022-3514.90.4.556


https://orcid.org/0000-0002-8446-6953
http://www.flsenate.gov/Session/Bill/2013/146/BillText/Filed/HTML
http://www.flsenate.gov/Session/Bill/2013/146/BillText/Filed/HTML
https://www.bloomberg.com

Preston and Darrow

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007).
G*Power 3: A flexible statistical power analysis pro-
gram for the social, behavioral, and biomedical sciences.
Behavioral Research Methods, 39, 175-191.

Fernandez, B. C. (2012). “I want to be one less”: The rhetoric of
choice in Gardasil ads. The Communication Review, 15(2),
144-158. doi:10.1080/10714421.2012.674462

Ferris, D. G., Waller, J. L., Miller, J., Patel, P., Price, G. A.,
Jackson, L., & Wilson, C. (2009). Variables associated
with human papillomavirus (HPV) vaccine acceptance by
men. Journal of the American Board of Family Medicine,
22(1), 34-42. doi:10.3122/jabfm.2009.01.080008

Fitzgerald, S. M., Savage, E. B., & Hegarty, J. M. (2014). The
human papillomavirus: Men’s attitudes and beliefs toward
the HPV vaccination and condom use in cancer prevention.
Journal of Men’s Health, 11(3), 121-129. doi:10.1089/
jomh.2014.0022

Fontenot, H. B., Fantasia, H. C., Charyk, A., & Sutherland,
M. A. (2014). Human papillomavirus (HPV) risk factors,
vaccination patterns, and vaccine perceptions among a sam-
ple of male college students. Journal of American College
Health, 62(3), 186—192. doi:10.1080/07448481.2013.872649

Fontenot, H. B., Fantasia, H. C., Sutherland, M. A., & Lee-St.
John, T. (2016). HPV and HPV vaccine information among
a national sample of college and university websites.
Journal of the American Association of Nurse Practitioners,
28(4), 218-223. doi:10.1002/2327-6924.12312

Fontenot, H. B., Fantasia, H. C., Vetters, R., & Zimet, G. D.
(2016). Increasing HPV vaccination and eliminating bar-
riers: Recommendations from young men who have sex
with men. Vaccine, 34, 6209—6216. doi:10.1016/j.vac-
¢cine.2016.10.075

Franco, M., Mazzucca, S., Padek, M., & Brownson, R. C.
(2019). Going beyond the individual: How state-level char-
acteristics relate to HPV vaccine rates in the United States.
BioMed Central Public Health, 19(1), 245. doi:10.1186/
$12889-019-6566-y

Garcini, L. M., Murray, K. E., Barnack-Tavlaris, J. L., Zhou, A.
Q., Malcarne, V. L., & Klonoff, E. A. (2015). Awareness
and knowledge of human papillomavirus (HPV) among
ethnically diverse women varying in generation status.
Journal of Immigrant and Minority Health, 17(1), 29-36.
doi:10.1007/s10903-013-9913-6

Gerend, M. A., & Barley, J. (2009). Human papillomavirus
vaccine acceptability among young adult men. Sexually
Transmitted Diseases, 36(1), 58-62. doi:10.1097/OLQ
.0b013e31818606fc

Gerend, M. A., & Magloire, Z. F. (2008). Awareness, knowl-
edge, and beliefs about human papillomavirus in a racially
diverse sample of young adults. Journal of Adolescent
Health, 42,237-242. do0i:10.1016/j.jadohealth.2007.08.022

Gissmann, L., Wolnik, L., Ikenberg, H., Koldovsky, U.,
Schniirch, H. G., & zur Hausen, H. (1983). Human pap-
illomavirus types 6 and 11 DNA sequences in genital
and laryngeal papillomas and in some cervical cancers.
Proceedings of the National Academy of Sciences of the
United States of America, 80(2), 560—-563.

Giuliano, A. R., Lu, B., Nielson, C. M., Flores, R., Papenfuss,
M. R., Lee, J. H., . . . Harris, R. B. (2008). Age-specific

prevalence, incidence, and duration of human papilloma-
virus infections in a cohort of 290 US men. Journal of
Infectious Diseases, 198(6), 827-835. doi:10.1086/591095

Gonyea, R. M., & Umbach, P. D. (2005). Self-reported data
in institutional research: Review and recommendations.
New Directions for Institutional Research, 127, 73-89.
doi:10.1002/ir.156

Gonzalez-Fernandez, R. S., & Gonzalez-Fernandez, A. (2016).
Cervical cancer control: Potential benefits from intersec-
toral action between biotechnology and public health.
International Journal of Cuban Health & Medicine, 18(1—
2). Retrieved from https://www.scielosp.org/article/med-
icc/2016.v18n1-2/54-58/en/#

Grello, C. M., Welsh, D. P., & Harper, M. S. (2006). No strings
attached: The nature of casual sex in college students.
Journal of Sex Research, 43(3), 255-267. doi:10.1080/
00224490609552324

Grimaldi-Bensouda, L., Aubrun, E., Leighton, P., Benichou, J.,
Rossignol, M., Abenhaim, L., & the PGRx Study Group. (2013).
Agreement between patients’ self-report and medical records
for vaccination: The PGRx database. Pharmacoepidemiology
& Drug Safety, 22(3), 278-285. doi:10.1002/pds.3401

Guttmacher, A. (1994). Sex and America’s teenagers. New
York, NY: Alan Guttmacher Institute.

Howard-Barr., E., Moore, M. J., Weiss, J. A., & Jobli, E. (2011).
Public opinion toward sexuality education: Findings among
one South Florida county. American Journal of Sex Education,
6(2), 176-191. doi:10.1080/15546128.2011.571955

Hunter, T., & Weinstein, M. (2016). Beliefs and knowledge
about the human papillomavirus vaccine among under-
graduate men. Health Education Journal, 75(2), 249-256.
doi:10.1177/0017896915572705

IBM Corp. (2011). IBM SPSS Statistics for Windows [computer
software]. Armonk, NY: IBM.

Jain, A., & Barone, M. (1996). Preventing cervical cancer.
Association for Voluntary Surgical Contraception News,
34(3), 2.

Kellogg, C., Shu, J., Arroyo, A., Dinh, T., Wade, N., Sanchez,
E., & Equils, O. (2019). A significant portion of college
students are not aware of HPV disease and HPV vaccine
recommendations. Human Vaccines & Immunotherapies,
15(7-8), 1760-1766. doi:10.1080/21645515.2019.1627819

Lemly, D. C., Lawlor, K., Scherer, E. A., Kelemen, S., &
Weitzman, E. R. (2014). College health service capacity to
support youth with chronic medical conditions. Pediatrics,
134(5), 885-891. doi:10.1542/peds.2014-1304

Lenselink, C. H., Schmeink, C. E., Melchers, W. J. G.,
Massuger, L. F. A. G., Hendriks, J. C. M., van Hamont, D.,
& Bekkers, R. L. M. (2008). Young adults and acceptance
of the human papillomavirus vaccine. Public Health, 122,
1295-1301. doi:10.1016/j.puhe.2008.02.010

Lieblong, B. J., Montgomery, B. E. E., Su, L. J., & Nakagawa,
M. (2019). Natural history of human papillomavirus and
vaccinations in men: A literature review. Health Science
Reports, 2, ¢118. doi:10.1002/hsr2.118

Markowitz, L. E., Liu, G., Hariri, S., Steinau, M., Dunne, E. F.,
& Unger, E. R. (2016). Prevalence of HPV after introduction
of the vaccination program in the United States. Pediatrics,
137(3), €20151968. doi:10.1542/peds.2015-1968


https://www.scielosp.org/article/medicc/2016.v18n1-2/54-58/en/#
https://www.scielosp.org/article/medicc/2016.v18n1-2/54-58/en/#

12

American Journal of Men’s Health

Mehu-Parant, F., Rouzier, R., Soulat, J. M., & Parant, O. (2010).
Eligibility and willingness of first-year students entering
university to participate in a HPV vaccination catch-up
program. European Journal of Obstetrics and Gynecology
and Reproductive Biology, 148(2), 186—190. doi:10.1016/
j-jogrb.2009.10.024

Meites, E., Kempe, A., & Markowitz, L. (2016). Use of a 2-dose
schedule for human papillomavirus vaccination: Updated rec-
ommendations of the Advisory Committee on Immunization
Practices. Morbidity and Mortality Weekly Report, 65(49),
1405-1408. doi:10.15585/mmwr.mm6549a5

Meites, E., Szilagyi, P. G., Chesson, H. W., Unger, E. R,
Romero, J. R., & Markowitz, L. E. (2019). Human papillo-
mavirus vaccination for adults: Updated recommendations
of the Advisory Committee on Immunization Practices.
Morbidity and Mortality Weekly Report, 68(32), 698—702.
doi:10.15585/mmwr.mm6832a3

National Conference of State Legislatures. (2017). HPV vac-
cine: State legislation and statutes. Retrieved from http://
www.ncsl.org/research/health/hpv-vaccine-state-legisla-
tion-and-statutes.aspx.

Niccolai, L. M., McBride, V., Julian, P. R., & the Connecticut
HPV-IMPACT Working Group. (2014). Sources of infor-
mation for assessing human papillomavirus vaccination
history among young women. Vaccine, 32(25), 2945-2947.

Osazuwa-Peters, N., Adjei, B. E., Mohammed, K. A., Tobo, B. B.,
Geneus, C. J., & Schootman, M. (2017). Not just a woman’s
business! Understanding men and women’s knowledge of HPV,
the HPV vaccine, and HPV-associated cancers. Preventive
Medicine, 99,299-304. doi:10.1016/J.YPMED.2017.03.014

Otanez, S., & Torr, B. M. (2018). Ethnic and racial disparities in
HPV vaccination attitudes. Journal of Immigrant and Minority
Health, 20(6), 1476—1482. doi:10.1007/310903-017-0685-2

Owusu-Edusei, K., Chesson, H. W., Gift, T. L., Tao, G., &
Mahajan, R. (2008). The estimated direct medical cost
of selected sexually transmitted infections in the United
States, 2008. Sexually Transmitted Diseases, 40(3), 197—
201. doi:10.1097/OLQ.0b013¢318285¢c6d2

Pinheiro, P. S., Sherman, R. L., Trapido, E. J., Fleming, L. E.,
Huang, Y., Gomez-Marin, O., & Lee, D. (2009). Cancer inci-
dence in first generation U.S. Hispanics: Cubans, Mexicans,
Puerto Ricans, and New Latinos. Cancer Epidemiology,
Biomarkers & Prevention, 18(8), 2162-2169.

Reagan-Steiner, S., Yankey, D., Jeyarajah, J., Elam-Evans, L.
D., Curtis, C. R., MacNeil, J., . . . Singleton, J. A. (2016).
National, regional, state, and selected local area vaccination
coverage among adolescents aged 13-17 years—United
States, 2015. MMWR Morbidity and Mortality Weekly
Report, 65, 850-858. doi:10.15585/mmwr.mm6533adex-
ternal icon

Reiter, P. L., Brewer, N. T., McRee, A.-L., Gilbert, P., &
Smith, J. S. (2010). Acceptability of HPV vaccine among
a national sample of gay and bisexual men. Sexually
Transmitted Diseases, 37(3), 197-203. doi:10.1097/
OLQ.0b013e3181bf542¢

Reiter, P. L., Brewer, N. T., & Smith, J. S. (2010). Human pap-
illomavirus knowledge and vaccine acceptability among a
national sample of heterosexual men. Sexually Transmitted
Infections, 86, 241-246. doi:10.1136/sti.2009.039065

Rodriguez, JJ. (2018). Senate Bill 1558. Tallahassee, FL:
Florida Senate. Retrieved from https://www.flsenate.gov/
Session/Bill/2018/01558

Rolnick, S.J., Parker, E.D., Nordin, J. D., Hedblom, B.D., Wei,
F., Kerby, T., . . . Euler, G. (2013). Self-report compared
to electronic medical record across eight adult vaccines:
Do results vary by demographic factors? Vaccine, 31(37),
3928-3935. doi:10.1177/1557988316645155

Rothman, S. M., & Rothman, D. J. (2009). Marketing HPV vac-
cine. Journal of the American Medical Association, 302(7),
781-786. doi:10.1001/jama.2009.1179

Sandfort, J. R., & Pleasant, A. (2009). Knowledge, attitudes,
and informational behaviors of college students in regard
to the human papillomavirus. Journal of American College
Health, 58(2), 141-149.

Slater, J. S., Bar-Cohen, A., Korn, J. E., & Yawn, B. (1994).
Preventing cervical cancer. Minnesota Medical Journal,
77(5), 25-26.

Thomas, R., Higgins, L., Ding, L., Widdice, L. E., Chandler,
E., & Kahn, J. A. (2018). Factors associated with HPV vac-
cine initiation, vaccine completion, and accuracy of self-
reported vaccination status among 13- to 26-year-old men.
American Journal of Men’s Health, 12(4), 819-827.

US Department of Health and Human Services. (2015). Human
papillomavirus (HPV) infection—2015 STD treatment guide-
lines. Retrieved from https://www.cdc.gov/std/tg2015/hpv.htm

US Department of Health and Human Services. (2017).
Healthy People 2020 topics and objectives—Immunization
and infectious diseases. Retrieved from https://www
.healthypeople.gov/2020/topics-objectives/topic/immuni-
zation-and-infectious-diseases/objectives

US Food and Drug Administration. (2018, October 5). FDA
approves expanded use of Gardasil 9 to include individu-
als 27 through 45 years old [Press release]. Retrieved from
https://www.fda.gov/news-events/press-announcements/
fda-approves-expanded-use-gardasil-9-include-individu-
als-27-through-45-years-old

Van Dyne, E. A., Henley, S. J., Saraiya, M., Thomas, C. C.,
Markowitz, L. E., & Benard, V. B. (2018). Trends in
human papillomavirus-associated cancers—United States,
1999-2015. Morbidity and Mortality Weekly Report, 67,
918-924. doi:10.15585/mmwr.mm6733a2

Walboomers, J. M. M., Jacobs, M. V., Manos, M. M., Bosch, F. X,
Kummer, J. A., Shah, K. V., ... Munoz, N. (1999). Human
papillomavirus is a necessary cause of invasive cervical cancer
worldwide. Journal of Pathology, 189(1), 12—19. doi:10.1002/
(sic1)1096-9896(199909)189:1<<12::aid-path431>3.0.co;2-f

Wechsler, H., Dowdall, G. W., Davenport, A., & Castillo,
S. (1995). Correlates of college student binge drink-
ing. American Journal of Public Health, 85(7), 921-926.
doi:10.2105/AJPH.85.7.921

World Health Organization. (2015). WHO validates elimina-
tion of mother-to-child transmission of HIV and syphilis in
Cuba [Press release]. Retrieved from https://www.who.int/
mediacentre/news/releases/2015/mtct-hiv-cuba/en/

Yacobi, E., Tennant, C., Ferrante, J., Pal, N., & Roetzheim,
R. (1999). University students’ knowledge and awareness
of HPV. Preventive Medicine, 28, 535-541. doi:10.1006/
pmed.1999.0486


http://www.ncsl.org/research/health/hpv-vaccine-state-legislation-and-statutes.aspx
http://www.ncsl.org/research/health/hpv-vaccine-state-legislation-and-statutes.aspx
http://www.ncsl.org/research/health/hpv-vaccine-state-legislation-and-statutes.aspx
https://www.flsenate.gov/Session/Bill/2018/01558
https://www.flsenate.gov/Session/Bill/2018/01558
https://www.cdc.gov/std/tg2015/hpv.htm
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://www.fda.gov/news-events/press-announcements/fda-approves-expanded-use-gardasil-9-include-individuals-27-through-45-years-old
https://www.fda.gov/news-events/press-announcements/fda-approves-expanded-use-gardasil-9-include-individuals-27-through-45-years-old
https://www.fda.gov/news-events/press-announcements/fda-approves-expanded-use-gardasil-9-include-individuals-27-through-45-years-old
https://www.who.int/mediacentre/news/releases/2015/mtct-hiv-cuba/en/
https://www.who.int/mediacentre/news/releases/2015/mtct-hiv-cuba/en/

