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Abstract
Background—Human papillomavirus (HPV) is a common sexually transmitted infection. With
the U.S. Food and Drug Administration (FDA) approval of an indication for the HPV vaccine for
males, it is important to assess male college student’s HPV knowledge, perceived risk, and sources
of information, as well as HPV vaccine barriers and communication.

Methods—This was a cross-sectional survey study of 165 male college students. The participants
completed a survey about HPV and the HPV vaccine.

Results—Among the 165 participants, most males had poor HPV knowledge, in that 132
(80.0%) reported having had sexual intercourse, but only 20 (12.1%) perceived being at risk for
acquiring HPV. Information sources about HPV were commercials/advertisements, friends, news
and health education programs. Concern about the HPV vaccine’s long-term effects and cost were
the most frequently reported barriers. Most students reported having a regular healthcare provider,
but had difficulty getting to their provider, and finding time to discuss the HPV vaccine with their
provider. Additionally, most students reported relying on their parents when making medical
decisions and being willing to discuss the HPV vaccine with their healthcare provider to make an
informed decision about the vaccine.

Conclusions—Educational programs providing information about HPV, the HPV vaccine, and
communication skills training are needed for male college students, parents, and healthcare
providers. Findings from this study will guide the development of HPV vaccine messages and
educational programs that should be tested in future research.
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Introduction
Human papillomavirus (HPV) is a common sexually transmitted infection (STI), with
approximately 20 million individuals infected with HPV and another 6 million individuals
becoming infected annually in the United States (U.S.) [1,2]. It is estimated that half of all
sexually active males and females will become infected with HPV during their lifetime
[1,2]. Most individuals infected with HPV are asymptomatic, however 4% of sexually active
males in the U.S. report having a history of genital warts, and persistent infection with HPV
among males may lead to penile, anal, and head and neck cancers [3–8]. College-age males
are considered high-risk populations for STIs because of their risky sexual behaviors,
including unprotected sex, having multiple sex partners, and having sexual partners with a
history of STIs [2,9,10].

The U.S. Food and Drug Administration (FDA) approved the quadrivalent HPV vaccine for
females (aged 9–26 years) in 2006. The HPV vaccine is given as 3 injections over a 6 month
period. The HPV vaccine protects against cervical, vulvar and vaginal cancers caused by
HPV types 16 and 18, and genital warts caused by HPV types 6 and 11 [11,12]. In 2009, the
U.S. FDA approved the use of the quadrivalent HPV vaccine for males (aged 9–26 years)
for the prevention of genital warts [13,14]. Recently, the FDA approved the use of the
quadrivalent HPV vaccine to prevent anal cancer among males and females [15]. In
addition, vaccinating males will indirectly assist with preventing HPV-related diseases (e.g.
cervical cancer) among females [6].

Studies among males in the U.S. suggest that HPV vaccine acceptance is associated with
several factors including being sexually active, having more lifetime sex partners, having a
previous STI, HPV knowledge, perceiving themselves at risk for HPV, perceiving a direct
personal benefit, and believing that significant individuals (e.g. parents, healthcare
providers, etc) would encourage them to be vaccinated [16–19]. Barriers to HPV vaccination
include concern about vaccine safety and side effects, vaccine cost, and lack of perceived
susceptibility to HPV [16–19].

Previous reports of college students’ sexual promiscuity and unsafe sexual behaviors suggest
that college-age males may be unaware of their risk for acquiring HPV [4–8]. It is important
to assess the factors that influence males’ perceptions of their risk for HPV infection, such
as the sources from which they receive HPV information, in efforts to develop strategies to
promote HPV vaccination among males. Additionally, it is also important to assess who
college-age males rely on when making important health decisions, such as whether to be
vaccinated against HPV. Therefore, the purpose of this study was to better understand male
college students’ HPV: (i) knowledge; (ii) perceived risk; (iii) sources of information; (iv)
barriers to, and communication about, vaccination, since most male college students are age-
eligible to receive the HPV vaccine.

Materials and methods
This study was conducted among male undergraduate students enrolled at a Midwestern
university just prior to the FDA approval of the HPV vaccine for males. The Institutional
Review Board of The Ohio State University approved the protocol for this study.
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Survey
The survey included items based on the Risk Behavior Diagnosis Scale [20] and measured
demographic characteristics and items focused on the students’: (i) sexual history; (ii) health
behaviors; (iii) knowledge, concerns, perceived risk, and sources of information about HPV;
and (iv) HPV vaccine communication and barriers. After completing items focused on HPV
knowledge, sources of information, and vaccine awareness, students read the following
message: “Currently, there is a vaccine available that prevents some types of human
papillomavirus (HPV) in females. The HPV vaccine may be available for males in the near
future. We are interested in what you think about HPV and the HPV vaccine if it is approved
for males. Please complete the remainder of the survey as if the HPV vaccine will become
available for males.”

Demographic characteristics—Students provided information regarding their age, race
and ethnicity, marital status, year at the university, and health insurance. Students also
reported if they had one person they considered to be their doctor or healthcare provider,
whether they belonged to a church, synagogue, or any other religious organization, and
whether they relied on their parents when making a medical decision (never/rarely/
sometimes/often/always).

Sexual history—Students answered items regarding their sexual intercourse experience,
age of first sexual intercourse experience, and the number of sexual intercourse partners.
Students reported their relationship status, and their personal history of having a STI, HPV,
or genital warts. Additionally, students responded to whether any of their sexual partners
had a history of a STI.

Health behaviors—Students responded to items about their condom use (never/rarely/
sometimes/often/veryoften/always/not applicable) and history of cigarette smoking (“Have
you smoked at least 100 cigarettes in your entire life?” and “Do you now smoke cigarettes
every day, some days, or not at all?”)

HPV knowledge, concerns, and perceived risk—HPV knowledge was measured by
14 true/false items and students responded to several items about STIs. Students were asked
to select the one sexually transmitted infection they thought: (i) was the most common; (ii)
concerns them the most; (iii) causes genital warts; (iv) causes liver cancer; and (v) causes
cervical cancer. Responses to these items were a list of seven STIs (herpes, human
immunodeficiency virus (HIV), HPV, syphilis, gonorrhea, Chlamydia, hepatitis B). Students
also responded to the following two items about the HPV vaccine: “Have you ever heard of
a shot or a vaccine to prevent cancer?” (no/yes). If yes, “What cancer?” and “Have you ever
heard of a shot or a vaccine to prevent genital warts?” (no/yes).

Students responded to items about the severity of HPV (“HPV would be a severe threat to
my health”) and potential risk factors (e.g. having multiple sexual partners). Responses for
these items were based on a 5-point Likert scale (1 = strongly disagree to 5 = strongly
agree).

Sources of HPV information—Students responded to the following item: “Before filling
out this survey, had you ever heard of the human papillomavirus (also known as HPV)?” If a
student responded that they had heard of HPV, they were asked: “How did you hear about
HPV?” Responses included multiple communication sources (e. g., news programs, family,
healthcare provider, friends) and source types (e.g., TV, radio, newspaper, internet,
magazine). Students could mark multiple sources and source types.
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HPV vaccine barriers and communication—Nine questions focused on barriers to
receiving the HPV vaccine (i.e. “Cost would be a significant concern when deciding whether
to get the HPV vaccine”). These items were measured on a 5-point Likert scale (1 = strongly
disagree to 5 = strongly agree). Several items addressed the students’ affect and self-efficacy
in communicating with healthcare providers and parents/guardians about the HPV vaccine.
Responses for these items were based on a 5-point Likert scale (1 = strongly disagree to 5 =
strongly agree). Students were asked if talking to their healthcare provider (or parents/
guardians) about the HPV vaccine would make them feel: embarrassed, anxious, self-
conscious, nervous, uncomfortable, or worried. Self-efficacy was measured by three items
(e.g. “It would be easy for me to talk to my healthcare provider (parents/guardian) about
getting the HPV vaccine”).

Procedures
Male students enrolled on courses were recruited to complete a self-administered
questionnaire as part of a larger HPV vaccine research project. The students received course
credit for completing the survey.

Analysis
Descriptive statistics (means, standard deviations, and percentages), Cronbach’s alpha, and
Chi-square values were calculated for the measures using PASW Statistics 18 software (see
Tables 1–6, below).

Results
Male undergraduate students (n = 165) completed the self-administered survey (Table 1).
Their mean age was 21.2 years and their age range was 16–26 years. Most students self-
identified as non-Hispanic Whites, which reflects the student population at the university.
The majority of students were single (n = 157; 95.2%) and over half (n = 95; 57.6%) of the
students were in their third and fourth years at the university. Approximately three quarters
(n = 123; 74.5%) of the students had health insurance under their parents’ policy and
reported having someone they considered to be their healthcare provider (n = 124; 75.2%).
More than half (n = 92; 55.8%) reported belonging to a religious organization and only 19
(11.5%) students reported never/rarely relying on their parents when making a medical
decision.

Among all of these male students, 65 (39.4%) reported not currently dating (Table 2) while
132 (80.0%) reported that they had engaged in sexual intercourse. Among the male students
who reported having had sexual intercourse, 59 (44.7%) reported having sexual intercourse
before age 17, while 58 (43.9%) reported having had five or more sexual partners.
Additionally, among students who had a history of sexual intercourse, eight (6.1%) reported
a history of a diagnosed STI, three (2.3%) reported having been diagnosed with HPV, and
two (1.5%) students reported having a history of genital warts. Furthermore, among students
who had sexual intercourse, only 52 (39.4%) reported always using condoms and 17
(12.9%) reported never/rarely using condoms. Among all students (n =165), 42 (25.5%)
reported a history of smoking 100 cigarettes during their lifetime, and 29 (17.6%) reported
currently smoking.

STI awareness and knowledge
Students (n = 165) reported: (i) herpes was the most common STI (n =75; 45.5%); (ii) being
most concerned about HIV (n = 111; 67.3%); (iii) herpes caused genital warts (n = 85;
51.5%); (iv) hepatitis B caused liver cancer (n = 67; 40.6%); and (v) HPV caused cervical
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cancer (n = 96; 58.2%). Twenty-nine students (17.6%) reported that HPV was the most
common STI but only 35 (21.2%) students reported that HPV caused genital warts.

The correct answers for the 14 true/false HPV knowledge questions (Table 3) ranged from 0
to 13, with a mean of 6.4 (standard deviation (SD) = 3.7). Key findings included: (i) most
students (n = 133; 80.6%) knew that women could get HPV but only 91 (55.2%) students
knew that males could also get HPV; (ii) 118 (71.5%) students knew that HPV may spread
from person to person by having sexual intercourse, but only 49 (29.7%) knew that HPV
may spread from person to person by having oral sex; (iii) 43 (26.1%) students knew that
HPV infection is not rare; (iv) 58 (35.2%) students knew that condoms do not effectively
protect against HPV infection; and (v) 59 (35.8%) students knew that HPV infection cannot
be cured by antibiotics.

Source of HPV information
Among all of the participants, 131 (79.4%) reported that they had heard about HPV prior to
filling out the survey, 26 (15.8%) students reported having heard of a vaccine to prevent
cancer, but only 19 (11.5%) had heard of a vaccine to prevent genital warts. Among those
students (n =131) reporting that they had heard of HPV, the most frequently reported
sources of HPV information (Table 4) were commercials/advertisements (n = 77; 58.8%),
friends (n = 70; 53.4%), news programs (n = 65; 49.6%), and health education programs (n
= 49; 37.4%). The most frequent source types were TV and the internet.

HPV perceived risk factors and concerns
Among all participants, students reported the need to get the HPV vaccine if they had high
numbers of sexual partners (n = 123; 74.6%) and if they had multiple partners (n = 108;
65.5%) (Table 5). Only 71 (43.0%) students perceived needing the HPV vaccine if they
were gay and only 18 (10.9%) perceived a need for the HPV vaccine if they smoked.

Among all students, most reported that if they had HPV they would tell their life partner (n
= 146; 88.5%), a sexual partner (n = 134; 81.2%), and a potential sexual partner (n = 126;
76.4%). Additionally, students reported that HPV would be a serious threat to their sex life
(n = 122; 73.9%) and that HPV would make it difficult to find a long-term partner (n = 101;
61.2%). Slightly over half (53.9%) of the students reported that HPV would be a severe
threat to their health and 48 (29.1%) thought they could get HPV from the vaccine.
Approximately one-quarter of the students reported being concerned if their family members
(n = 44; 26.7%), parents (n = 37; 22.4%), or close friends (n = 35; 21.2%) found out they
had got the HPV vaccine.

HPV vaccine barriers and communication
The top barriers to HPV vaccination (Table 6) reported most frequently by all study
participants included long-term effects (n = 88; 53.3%), health insurance coverage (n = 79;
47.9%) cost (n = 73; 44.2%), and hard to find time to talk to healthcare provider (n = 69;
41.8%). More students reported that they would be more comfortable talking to their
healthcare provider (69.0%) about the HPV vaccine compared to talking to their parents
(40.0%), χ2 (1, n = 163) = 11.73, P = 0.001. Additionally, fewer students reported that it
would be embarrassing to talk about the HPV vaccine with their healthcare provider (36.4%)
compared to their parents (60.0%) χ2 (1, n = 165) = 15.71, P<0.001.

Discussion
HPV is a common sexually transmitted infection (STI) that may cause genital warts, and
persistent HPV infection may cause anogenital and oral cancers among males [4–6,8].
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Findings from our study suggest that college-age males’ sources of information about HPV
may not always be reliable since the most frequently reported sources of information were
TV and internet commercials/advertisements and their friends. Additionally, even though
the majority of male students reported having been sexually active, in general, they had
limited knowledge about HPV and only a small percentage (4.5%) reported being concerned
about HPV. These findings are similar to other studies focusing on males’ awareness and
knowledge about HPV and the HPV vaccine [16–19, 21–27].

It is interesting to note that, in this study, almost three-quarters of the students were on their
parents’ health insurance plan, only a small percentage (7.2%) of the students reported
making medical decisions without/rarely relying on input from their parents, and almost a
quarter of them reported that they would be concerned if their parents found out they
received the HPV vaccine. These findings highlight the ongoing communication problem
that parents and children have regarding sexual health issues [28–30]. In contrast, although
male students reported having a difficult time getting to their healthcare provider, they also
reported being more comfortable talking to their healthcare provider about the HPV vaccine
compared to talking to their parents. Given that, in addition to the medical problems and
expenses, there are psychological consequences associated with STIs, then developing
effective HPV vaccine messages and educational programs that include communication
skills training for college students, parents, and healthcare providers, emerge as a new
important health issue for wellness programs [31,32].

This study is not without limitations. Firstly, this was a cross-sectional survey among a
convenience sample of students, and this limits the generalizability of the study findings.
Since the survey was completed just prior to FDA approval of the HPV vaccine for males,
the timing of the survey may have affected the findings about the students’ knowledge,
perceived risk and concerns about HPV, and HPV vaccine barriers and communication
issues. Although this is an important point, confidence in the findings is increased by
similarities to other HPV vaccine studies among males regarding HPV knowledge and
perceived risk [17,23,24]. The strengths of our study are that it provides information about
the factors that may influence college-age males’ perception of their risk, such as the sources
of their HPV information, and who they potentially rely on when making important medical
decisions.

Conclusion
In spite of its limitations, this study is important because it focused on multiple factors
associated with HPV and the HPV vaccine among college-age males. This study suggests
that many students may rely on inaccurate information sources about HPV and may be in
need of programs to assist them with talking to parents and healthcare providers about the
HPV vaccine. The fact that most students reported having been sexually active in the past,
yet had limited knowledge and concern about one of the most prevalent STIs is reason for
concern. The findings from this study are important for the development of effective HPV
vaccine messages and educational programs.

Based on the findings from this study, healthcare providers are uniquely placed to provide
accurate information about HPV and the HPV vaccine to college-age males. Males in this
study did not have an appreciation of the prevalence of HPV or of HPV routes of
transmission, and often used sources that may not provide accurate information. It is
recommended that future research considerations include developing and testing HPV
vaccine messages and educational programs for college students, parents, and healthcare
providers.
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Table 1

Characteristics of male undergraduate college students (n=165)

Characteristic Frequency n (%)

Age (years)

 Mean 21.2

 Standard deviation 1.8

 Range 16–26

Ethnicity

 Hispanic 10 (6.1)

 Non-Hispanic 155 (93.9)

Race

 White 131 (79.4)

 African-American 13 (7.9)

 Asian 11 (6.7)

 Other (including mixed) 10 (6.1)

Marital Status

 Single 157 (95.2)

 Married/living with partner 4 (2.4)

 Other 4 (2.4)

OSU student (year)

 First 13 (7.9)

 Second 29 (17.6)

 Third 44 (26.7)

 Fourth 51 (30.9)

 Fifth 28 (17.0)

Health insurance

 University 29 (17.6)

 Private with parents 123 (74.5)

 Other 9 (5.5)

 Do not know 2 (1.2)

Have a healthcare provider 124 (75.2)

Member of a religious organization (e.g. church) 92 (55.8)

Never/rarely rely on parents when making medical decisions 19 (11.5)

OSU, Ohio State University.
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Table 2

Male undergraduate college students’ sexual history and behaviors (n=165*)

Characteristic Frequency n (%)

Relationship status

 Not dating 65 (39.4)

 Dating 43 (26.1)

 Steady partner 40 (24.2)

 Living together 13 (7.9)

Sexual history

 Sexual intercourse 132 (80)

Sexual history and behavior among students who reported a history of sexual intercourse (n=132)

 Sexual intercourse: ≤17 years old 59 (44.7)

 ≥5 sexual intercourse partners 58 (43.9)

 Sexually transmitted infection 8 (6.1)

 HPV 3 (2.3)

 Genital warts 2 (1.5)

 Condom use

  Never/rarely 17 (12.9)

  Sometimes/often 28 (21.2)

  Very often 34 (25.8)

  Always 52 (39.4)

Smoking

  Never 122 (73.9)

  Former 13 (17.6)

  Current 29 (17.6)

*
Numbers do not always equal total because of missing data
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Table 3

HPV knowledge among male college students (n=165)

Correct answer n (%)

1. People with certain HPV types always develop health problems. [False] 36 (21.8)

2. Women can get HPV. [True] 133 (80.6)

3. Condoms effectively protect against HPV infection. [False] 58 (35.2)

4. HPV may spread from person to person by sexual intercourse. [True] 118 (71.5)

5. Males may be infected with HPV and not know it. [True] 92 (55.8)

6. HPV infection can be cured with antibiotics. [False] 59 (35.8)

7. Men can get HPV. [True] 91 (55.2)

8. If you get HPV, you will have HPV for life. [False] 16 (9.7)

9. Females may be infected with HPV and not know it. [True] 103 (62.4)

10. A person can get HPV by having sex. [True] 119 (72.1)

11. HPV infection among women is rare. [False] 80 (48.5)

12. Condoms always protect you from HPV. [False] 91 (55.2)

13. HPV may be spread from person to person through oral sex. [True] 49 (29.7)

14. HPV infection among men is rare. [False] 43 (26.1)
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Table 4

HPV awareness and source of HPV information among male college students who had heard about HPV
(n=131)

Source of Information n (%) Source type* n

Commercials/Advertisements 77 (58.8) TV 76

Radio 15

Newspaper 9

Internet 19

Magazine 12

Friends 70 (53.4)

News program 65 (49.6) TV 63

Radio 13

Newspaper 16

Internet 41

Magazine 15

Health education program 49 (37.4)

Parent 23 (17.6)

Brochure 22 (16.8)

Healthcare provider 20 (15.3)

Clinic waiting room 17 (13.0)

Feature/human interest story 14 (10.7) TV 14

Radio 2

Newspaper 4

Internet 4

Magazine 3

Family member 12 (9.2)

Church 1 (0.8)

*
Students could mark more than one choice for source of information and for source type within each source category
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Table 5

HPV perceived risk factors and concerns among male college students (n=165)

Strongly agree and Agree n (%)

Perceived risk factors

I would need the HPV vaccine if I:

 Had a high number of sexual partners 123 (74.6)

 Had multiple sexual partners 108 (65.5)

 Had a family history of cervical cancer 72 (44.8)

 Was gay 71 (43.0)

 Had a family history of liver cancer 55 (33.3)

 Had a steady long-term partner 51 (30.9)

 Smoked 18 (10.9)

Concerns

I would tell my life partner if I had HPV 146 (88.5)

I would tell my sexual partner if I had HPV 134 (81.2)

I would tell my potential sexual partner if I had HPV 126 (76.4)

HPV would be a serious threat to my sex life 122 (73.9)

HPV would make it difficult to find a long-term partner 101 (61.2)

HPV would be a severe threat to my health 89 (53.9)

Get HPV from vaccine 48 (29.1)

Family members would find out if I got the HPV vaccine 44 (26.7)

Parents would find out if I got the HPV vaccine 37 (22.4)

Close friends would find out if I got the HPV vaccine 35 (21.2)

I am at risk for getting HPV 20 (12.1)
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Table 6

Male students’ HPV vaccine barriers and HPV vaccine communication with healthcare providers and parents/
guardians (n=165*)

Strongly agree and Agree n (%)

23

Vaccine barriers

Long-term effects 88 (53.3)

Only get vaccine if covered by health insurance 79 (47.9)

Cost 73 (44.2)

Hard to find time to talk to healthcare provider 69 (41.8)

Difficult to get to healthcare provider’s office 63 (38.2)

Difficult to find time to talk to healthcare provider 63 (38.2)

Discomfort with injection 60 (36.4)

Vaccine is painful 43 (26.1)

Healthcare provider is too busy to talk to me 16 (9.7)

Communication: healthcare provider

Affect (Cronbach’s alpha = 0.938)

Talking to healthcare provider about the HPV vaccine would make me feel: (Cronbach’s alpha = 0.950)

 Embarrassed 60 (36.4)

 Anxious 53 (32.1)

 Self-conscious 62 (37.6)

 Nervous 74 (44.9)

 Uncomfortable 74 (44.9)

 Worried 57 (34.6)

Self-efficacy (Cronbach’s alpha = 0.914)

It would be easy for me to talk to my healthcare provider about getting the HPV vaccine 100 (60.6)

It would be simple for me to talk to my healthcare provider about getting the HPV vaccine 111 (67.3)

It would be comfortable talking to my healthcare provider about getting the HPV vaccine 114 (69.1)

Decision-making (Cronbach’s alpha = 0.824)

I would receive good information about the HPV vaccine by talking to my healthcare provider 134 (81.2)

Talking to my healthcare provider would help me make a good decision about whether or not to get the
HPV vaccine

141 (85.5)

Talking to my healthcare provider would help me decide if I would benefit from the HPV vaccine 143 (86.7)

Intention (Cronbach’s alpha = 0.910)

I intend to ask my healthcare provider about the HPV vaccine 67 (40.1)

I would be willing to ask my healthcare provider about the HPV vaccine 101 (61.2)

I plan to ask my healthcare provider about the HPV vaccine 65 (39.4)

Likelihood*

If the HPV vaccine becomes available and your doctor recommends the HPV vaccine to you, how likely would you be to get it?

 Very unlikely 4 (2.4)

 Unlikely 21 (12.7)

 Likely 95 (57.6)

 Very likely 36 (21.8)
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Strongly agree and Agree n (%)

Communication: family

Affect (Cronbach’s alpha = 0.950)

Talking to parent/guardian about the HPV vaccine would make me feel:

 Embarrassed 99 (60.0)

 Anxious 76 (46.1)

 Self-conscious 82 (49.7)

 Nervous 96 (58.2)

 Uncomfortable 108 (65.5)

 Worried 69 (41.8)

Self-efficacy (Cronbach’s alpha = 0.940)

It would be easy for me to talk to my parent/guardian about getting the HPV vaccine 74 (44.9)

It would be simple for me to talk to my parent/guardian about getting the HPV vaccine 67 (40.6)

It would be comfortable talking to my parent/guardian about getting the HPV vaccine 66 (40.0)

*
Numbers do not equal 100% because of missing data
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