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Abstract
Objective—To examine male students and their parents’ human papillomavirus (HPV) vaccine
communication in relation to males’ willingness to discuss the vaccine with their healthcare
provider and likelihood being vaccinated.

Participants—Dyads (n=111) of students and parents.

Methods—Participants completed a HPV vaccine survey based on the risk perception attitude
framework in 2009.

Results—Male’s perceived susceptibility for HPV and self-efficacy to talk to their provider were
directly related to their intention to discuss the HPV vaccine, and their intention was directly
related to their likelihood of being vaccinated. Parents’ perceived self-efficacy to talk to their son
and response-efficacy of the vaccine were directly related to their intention to talk to their son;
however, parents’ intention was not related to the likelihood of their son being vaccinated.

Conclusions—College males may benefit from HPV vaccine educational programs that include
communication skills training to discuss the HPV vaccine with their parents.

INTRODUCTION
Human papillomavirus (HPV) is a common sexually transmitted infection (STI) in the
United States (U.S.).1,2 In 2009, the quadrivalent HPV vaccine was approved by the U.S.
Food and Drug Administration (FDA) for use in males aged 9 through 26 years for
prevention of genital warts, anal cancer and anal intraepithelial neoplasia. 3,4 In October
2011, the Advisory Committee on Immunization Practices (ACIP) recommended the routine
use of the HPV vaccine in males aged 11 or 12 years, recommended vaccination of males
aged 13–21 years who have not been vaccinated previously, and males aged 22-26 years
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may also be vaccinated.5 Furthermore, vaccinating males against HPV will indirectly assist
with preventing HPV-related diseases among females. 6

HPV vaccine acceptance among males has been associated with being aware of HPV, being
sexually active, having more lifetime sex partners, having a previous STI, perceiving
themselves at risk for HPV, having a direct personal benefit, having peer acceptance of the
vaccine, and believing that their parents, partners, or healthcare providers would encourage
them to be vaccinated.7–11 HPV vaccination barriers include limited knowledge, a lack of
perceived susceptibility, cost, and concern about vaccine safety. 7–11 Among parents of
males, reported barriers include cost and the perception that their son would not directly
benefit; however, parents were more willing to have their son receive the HPV vaccine if
they perceived the HPV vaccine to be effective, and if the vaccine would benefit their son’s
health and/or the health of their future spouse.11–15 To date, studies have not examined the
potential for parents’ perceptions about the vaccine to influence their son’s HPV vaccination
intention.

Given the limited information regarding HPV vaccine acceptance among males and parental
influence on their medical decisions, we set out to understand these factors by incorporating
a dyadic perspective. How perceptions of a health threat and efficacy can result from
communication (e.g. message effects) or prompt communication (e.g. intention to engage in
social influence) is addressed by the risk perception attitude (RPA) framework.16 The RPA
is a communication theory that addresses perceived risk (susceptibility and severity) and
perceived efficacy (self and response). The interdependent nature of these constructs
between parents and their sons in relation to the son’s intended behavior to receive the HPV
vaccine is an example of exploring the social context associated with a health behavior
decision. The RPA would predict that as males perceive they are at risk for HPV and feel
more efficacious, they will be more motivated to receive the HPV vaccine.

The purpose of this study was to understand how parents’ intention to talk about the HPV
vaccine with their son and sons’ intention to talk to a healthcare provider are related to the
likelihood that males would obtain the HPV vaccine. We developed four hypotheses: (1)
Males’ perceived threat and efficacy are positively associated with intention to talk to a
healthcare provider, which in turn, is positively associated with whether males are likely to
receive the HPV vaccine; (2) Parents’ perceived threat and efficacy are positively associated
with parents’ intention to talk to their son about the HPV vaccine, which in turn, is
positively associated with whether sons are likely to receive the HPV vaccine; (3) Sons’
threat and efficacy are positively associated with parents’ intention to talk to their son about
the HPV vaccine, which in turn, is positively associated with whether sons are likely to
receive the HPV vaccine; and (4) Parents’ intention is positively associated with sons’
intention to talk to a healthcare provider, which in turn, is positively associated with whether
sons are likely to receive the HPV vaccine.

METHODS
This study was conducted among male undergraduate students and their parents/legal
guardians during spring 2009, 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.

Procedures
Students were recruited to complete a self-administered survey as part of a HPV vaccine
research project. Announcements about the HPV vaccine survey study and about several
other studies were made to students enrolled in a few introductory general education courses
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at a large public university located in the Midwest. The students had the option to complete
a study for extra course credit. After completing the survey, participants were asked if they
would be willing to send a shorter survey about the HPV vaccine to their parent/legal
guardian. Students, who agreed, addressed an envelope containing a cover letter explaining
the study, a survey with a subject identification number that linked to their sons’ survey, and
a return stamped envelope. Research staff mailed the envelopes on the same day the student
completed the survey. No compensation was offered to parents for completing the survey.

The Surveys
The surveys measured constructs of the RPA framework16 using items based on the risk
behavior diagnosis scale17 and intention.18 The RPA includes constructs important to
understanding HPV vaccine acceptance such as perceived susceptibility, severity, self-
efficacy, response-efficacy, and intention. The survey took approximately 20 minutes for
students and about 10 minutes for parents to complete. Since the surveys were completed
just prior to FDA approval of the vaccine, each survey included 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 should it be approved for
males. Please complete the remainder of the survey as if the HPV vaccine will become
available for males.”

Measures
Students and parents answered items on a 5-point Likert scale (1 = strongly disagree to 5 =
strongly agree).17 Descriptive statistics and bivariate correlations are listed in Table 1.

Susceptibility—Parents reported the degree they perceived their son was susceptible to
HPV by responding to three items (i.e. “My son is at high risk for getting HPV”)
(Cronbach’s α = .84) and sons responded to similar items (Cronbach’s α = 83). Severity.
Parents reported the degree they believed HPV would be a serious threat to their son’s life
and health by responding to three items (i.e. “If my son were to get HPV it would be a very
severe threat to his health”) (Cronbach’s α = .77) and sons responded to similar items
(Cronbach’s α = .84).

Self-efficacy—Parents reported their ability to encourage their son to speak to a doctor
about the HPV vaccine by responding to three items (i.e. “It would be easy for me to
encourage my son to talk to his doctor about the HPV vaccine”) (Cronbach’s α =.94) and
sons responded to similar items (Cronbach’s α = .94).

Vaccine response efficacy—How effective and safe parents perceived the HPV
vaccine, parents responded to two items (i.e. “The HPV vaccine is an effective way to
prevent my son from getting certain types of HPV”) (r =.77) and sons responded to similar
items (r =.28).

Intention—Parents reported the degree they intended to encourage their son to talk to a
doctor about the HPV vaccine, whereas sons reported the degree they intended to talk to a
provider about the HPV vaccine. Parents responded to three items (i.e. “I intend to
encourage my son to talk to his doctor about the HPV vaccine”) (Cronbach’s α = .96) and
sons responded to three items (i.e. “I intend to ask my healthcare provider about the HPV
vaccine if it becomes available for men”) (Cronbach’s α = .91).

Control variables—Whether sons had heard of a vaccine to prevent genital warts,
whether sons were told they had a STI from a healthcare provider, and sons’ religious
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membership were included in the model as covariates. Sons responded to the following
questions (yes/no): “Have you ever heard of a shot or vaccine to prevent genital warts?”,
“Did a healthcare provider ever tell you that you had a sexually transmitted infection?”, “Do
you belong to a church, synagogue, or any other religious organization?”

Student questions—Students answered questions regarding their personal history of
sexual activity, HPV and HPV vaccine knowledge and beliefs, and their parental
involvement in their medical decision making.

Analysis
To test the hypotheses, path analysis was used to examine an actor-partner model (APM) in
Mplus 6.0.19 Path analysis refers to a statistical method that allows one to simultaneously
examine the relationships between multiple independent and dependent observed variables
in one model, which traditional regression analyses do not permit.20 Actor-partner path
models allow one to determine the actor’s effect, also known as the effect of an individual’s
independent variable on his/her own dependent variable (e.g., parents’ self-efficacy in
relation to parents’ intention to talk to son about HPV).21 The actor-partner model also
enables one to estimate the partner’s effect, which is the effect of an individual’s
independent variable on the other person’s dependent variable (e.g., sons’ self-efficacy in
relation to parents’ intention to talk to son about HPV).21

The hypothesized actor-partner model was evaluated based on Hu’s and Bentler’s guidelines
of model fit.22 More specifically, model fit refers to the extent to which the hypothesized
model is supported by the data set. A model was considered a reasonable approximation of
the data based on the following criteria: a root mean square error of approximation
(RMSEA) smaller than .06, a comparative fit index (CFI) greater than .95, and a
standardized root mean square residual (SRMR) smaller than .08.

To test for mediation, Preacher and Hayes advise that paths be modeled from independent
variables to dependent variables through potential intervening variables.23 Direct paths also
must be modeled from the independent variables to the dependent variables. Thus, in the
current study, direct and indirect paths were examined, and a bootstrapping procedure was
performed to obtain 95% confidence intervals (CI) for the indirect associations.23 As a
resampling method that has more power and is more robust against Type 1 error,
bootstrapping draws from the same data set multiple times to estimate the confidence
intervals and indirect associations. In the current study, the number of bootstrappingwas set
to 5000, and indirect associations were significant when zero was not within the 95% CIs.
Missing data across the main variables were minimal (5% or less), but to handle any
missingness, the full information maximum likelihood was still used when examining the
actor-partner path model.24

RESULTS
Males (N=181) completed the survey (total class enrollment of males was not known).
Sixteen males were 27 years old or older and were excluded from the study. The remaining
165 students completed the survey and addressed an envelope to their parents. One hundred
and twelve parents returned surveys, however, one parent did not complete the returned
survey, for a 67.3% (111/165) parental response rate. This study is a report of the 111 dyads
(Table 2). Sons’ mean age was 21.1 years, while the mean age of the parents was 51.2 years.
Most (88.3%) parents were mothers and most (89.2%) parents and sons self-identified as
non-Hispanic Whites, which reflects the student population at the university.
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Among the 111 students: (1) 92 (82.9%) reported having had sexual intercourse; (2) 98
(88.3%) reported hearing about HPV prior to the survey; (3) 26 (23.4%) reported that HPV
was the most common STI; (4) 5 (4.5%) expressed concern about HPV; (6) 29 (26.1%)
reported that HPV was the STI causing genital warts; (7) 14 (12.6%) heard of a vaccine to
prevent genital warts; and (8) 21 (18.9%) heard of a vaccine to prevent cancer. When
making medical decisions, only 8 (7.2%) students reported never/rarely relying on parental
input. Students reported sometimes/often/ always relying on both parents (n=78, 70.3%),
only their female parent 17.1% (n=19), and only their male parent 4.5% (n=5) when making
medical decisions.

In the preliminary analyses, paired-sample t-tests revealed that significant mean differences
existed between parents and sons with respect to perceived susceptibility [p <.05] and self-
efficacy [p < .001]. Parents reported significantly higher means compared to sons for
perceived susceptibility (M=2.40, SD=.83 vs. M=2.14, SD=.87) and self-efficacy (M=4.16,
SD=.87 vs. M=3.00, SD=1.16). Significant mean differences did not exist between parents
(M=3.50, SD=.93) and sons (M=3.64, SD=.91) with regard to perceived severity [p = .31].
Similarly, parents (M=3.73, SD=.85) and sons (M=3.63, SD=.58) did not differ in mean
vaccine response efficacy [p = .28].

Figure 1 shows the model, which fit the data well: [χ2(6) = 7.94, p =.24; CFI = .99; RMSEA
= 0.05, 90% CI = 0.00, 0.14; SRMR = 0.02]. Although all direct and indirect associations
from perceived threat and efficacy to vaccine likelihood were examined during the analysis
of this model, Figure 1 only shows the significant paths and correlations for visual
simplicity. The model explained 71% of the variance in parents’ intention to talk to their son
about the HPV vaccine, 43% of the variance in sons’ intention to talk to a healthcare
provider about the HPV vaccine, and 24% of the variance in the extent to which sons would
likely receive the HPV vaccine.

The first hypothesis predicted that sons’ threat and efficacy would be positively associated
with sons’ intention to talk to a healthcare provider, which in turn, would be positively
associated with whether sons were likely to receive the HPV vaccine. The first hypothesis
received partial support (Table 3). The results indicated that sons’ susceptibility and self-
efficacy were positively related to their intention to talk to a healthcare provider. In turn,
their intention was positively associated with their likelihood of obtaining the HPV vaccine.
The 95% CIs provided support for these associations (Table 4). Sons’ intention to talk to a
healthcare provider mediated the associations of sons’ susceptibility and self-efficacy with
their likelihood of getting the HPV vaccine. Sons’ severity and vaccine response efficacy
were not significantly related to sons’ intention to talk to a healthcare provider about HPV.
Consistent with these findings, the 95% CIs did not provide support for the indirect
associations of severity and vaccine response efficacy with their likelihood of getting the
HPV vaccine.

The second hypothesis posited that parents’ threat and efficacy would be positively
associated with parents’ intention to talk to their son about the HPV vaccine, which in turn,
would be positively associated with whether sons were likely to receive the HPV vaccine.
The results did not support this second hypothesis. Parents’ self-efficacy and vaccine
response efficacy were positively related to parents’ intention to talk to their son about HPV;
however, parents’ intention was not significantly related to sons’ likelihood of receiving the
HPV vaccine. Based on the 95% CIs, parents’ intention to talk to their son was not a
significant mediator.

With respect to the third hypothesis, none of the sons’ threat and efficacy variables was
significantly related to parents’ intention to talk to sons about the HPV vaccine. Consistent
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with this finding, the 95% CIs indicated that parents’ intention to talk to their son about the
HPV vaccine did not significantly mediate the associations of sons’ threat and efficacy with
sons’ likelihood of receiving the vaccine.

The results did not support the last hypothesis. Parents’ intention to talk to their son about
the HPV vaccine was not significantly related to sons’ intention to talk to a healthcare
provider about the vaccine. Similarly, the 95% CI did not provide support for the indirect
association between parents’ intention and sons’ likelihood of receiving the vaccine.

COMMENT
HPV is a common STI, however, limited information is known about HPV vaccine
acceptability among males and their parents. Despite the majority of male students reporting
being sexually active and being aware of HPV, students had limited HPV knowledge and
concern. These findings are similar to other studies of males’ awareness, knowledge, and
beliefs about HPV and the HPV vaccine.7-12 Since only a small percent (7.2%) of students
reported making medical decisions without/rarely relying on input from their parents, it may
be important for parents to talk to their sons about HPV to increase their awareness of being
at risk for HPV infection.

Overall, the results partially met our first hypothesis, which stated that males’ perceived
susceptibility and self-efficacy were directly related to their intention to talk to their provider
about the HPV vaccine, and their intention was directly related to the likelihood that they
will receive the HPV vaccine. This finding partially supports the RPA framework because it
suggests that certain types of threat and efficacy are related to intention, which in turn, is
directly related to a health behavior. Students may have perceived themselves as being
susceptible to HPV since most reported being sexually active and may have felt confident
that they had the skill and resources needed to take care of a health problem if it occurred.

The lack of significant findings of the other hypotheses, however, may be attributed to the
fact that the HPV vaccine was not approved for males at the time of this study. Males’
perceived severity and vaccine response efficacy were not significantly associated with
intention, which may reflect the students’ lack of awareness about HPV-associated cancers
that can occur among males and the vaccine’s effectiveness. One previous study also
reported that perceived severity of HPV infection did not influence male students’
acceptability of the HPV vaccine.25 In another study, males were more willing to receive the
HPV vaccine if the message framed the vaccine to prevent cancer instead of preventing
genital warts.26

Parents’ self-efficacy and vaccine response efficacy were positively related to parents’
intention to talk to their son, however, parents’ intention was not significantly related to
their sons’ intention to talk to a healthcare provider about the vaccine, nor was it related to
their sons’ likelihood of receiving the vaccine. Again, this finding may be a reflection of the
study’s timing prior to approval of the HPV vaccine for males. Although parents reported
being confident in their ability to talk to their son about the HPV vaccine and believed in the
vaccine’s effectiveness, parents had limited intention to discuss the vaccine with their sons
because they may not have been aware of their son’s sexual activity and/or may not be
aware of the HPV-related diseases that may occur among males. This finding is supported
by a recent national sample of parents that found most (90%) supported the HPV vaccine for
males but only 51% of parents intended to have their sons receive the HPV vaccine.15 In
addition, this result is in contrast to the finding among college-age females and their
mothers, where mother-daughter discussion about the HPV vaccine was an important factor
in the daughter having received the HPV vaccine.27 The study among mothers and
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daughters, however, was conducted several years after the approval of the HPV vaccine for
females and specifically measured mother-daughter talk about the HPV vaccine.

Many health decisions, such as whether to receive the HPV vaccine, are made with input
from trusted individuals. The finding that the majority of males rely on their parents when
making medical decisions is important for developing effective HPV vaccine messages and
educational programs in the future.

Limitations
This study is not without limitations. This was a cross-sectional study and the directions of
the hypothesized paths were based on the RPA framework. Future research with longitudinal
data could provide further support for directionality and actual receipt of the HPV vaccine.
Further, the survey was completed just prior to FDA approval of the HPV vaccine for males
about two years ago. The timing of the survey may have affected the response rate from
parents, and the findings about males’ awareness, knowledge, and intended communication
about the HPV vaccine. The ACIP only recently recommended routine use of the HPV
vaccine for males5 and previous research has reported that only a small percent of males
have received the vaccine.11 It is interesting to note, that although the majority of males
reported having had sexual intercourse, very few reported being concerned about HPV and
being aware of a vaccine to prevent genital warts and/or cancer. In addition, this study
includes a convenience sample and the dyads that agreed to participate may not reflect other
male college students and parents or other populations, and thus only provides a preliminary
perspective.

Conclusion
In spite of limitations, this study is unique because it addresses both male students and
parents’ perceptions about the HPV vaccine. Future studies about HPV vaccine acceptability
should explore the perceptions and communication of male adolescents and parents from a
dyadic perspective. Although individuals over the age of 18 years may make HPV
vaccination decisions, the results of this study suggest that parents continue to play a
significant role in male students’ health decisions.
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Figure 1.
Model with significant paths and correlations.
Note: *p < .05, **p < .01, ***p < .001. Completely standardized estimates are provided in
this figure. All direct and indirect associations from perceived threat and efficacy to vaccine
likelihood were examined in the analysis of this model; however, Figure 1 only shows the
significant paths and correlations for visual simplicity.
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Table 2

Demographic characteristics of male students and parents (n=111 dyads)

STUDENT Frequency N (%) PARENT Frequency N (%)

Age (years) Age (years)

 Mean 21.1  Mean 51.2

 S.D. 1.7  S.D. 4.8

 Range 16–25  Range 40–61

Ethnicity Ethnicity

 Hispanic 7 (6.3)  Hispanic 4 (3.6)

 Non-Hispanic 104 (93.7)  Non-Hispanic 104 (93.7)

Race Race

 White 99 (89.2)  White 99 (89.2)

 African American 5 (4.5)  African American 5 (4.5)

 Asian 1 (0.9)  Asian 1 (0.9)

 Other (including mixed) 6 (5.4)  Other (including mixed) 3 (2.7)

Marital Status Gender

 Single 105 (94.6)  Female 98 (88.3)

 Married/Living with partner 2 (1.8)  Male 11 (9.9)

 Other 4 (3.6)

OSU student (years)

 First 9 (8.1)

 Second 15 (13.5)

 Third 29 (26.1)

 Fourth 39 (35.1)

 Fifth 19 (17.1)

*
numbers for parents may not always equal 100% due to missing data
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