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Abstract

Men’s low HPV vaccination uptake and HPV-related disease incidence are public health issues;
gendered social-contextual factors likely play a role. In Study 1, college men (N = 130; Mage =
19.55; white = 58.1%) reported their social cognitions (male-referent descriptive norms and
prototypes), self-reliance masculinity ideology, and vaccination intentions. In Study 2, college
men (N = 106; Mage = 19.32; white = 61.3%) were randomly assigned to receive HPV
vaccination information from a man or woman physician-avatar. Descriptive norms and
favorable prototypes (bs > .337; ps <.016) were associated with higher HPV vaccination
intentions. Men with higher self-reliance masculinity had higher HPV vaccination intentions
with a man physician and when they perceived greater vaccination among men (ps <.035). Men
with higher self-reliance masculinity are more sensitive to gendered social-contextual effects in
HPV vaccination decision-making. Gendered social-contextual factors should be integrated into

public health interventions to increase college men’s HPV vaccination uptake.
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patient-physician interaction



Social-contextual Factors Interact with Masculinity to Influence College Men’s HPV

Vaccination Intentions: The Role of Descriptive Norms, Prototypes, and Physician Gender

Human papillomavirus (HPV) is the most common STI in the United States (Center for
Disease Control [CDC], 2020a; Kreisel et al., 2021). Transmitted through skin-to-skin contact,
HPV infection causes serious health outcomes for men including genital warts and penile, anal,
and oropharyngeal cancers (CDC, 2020a). HPV outcomes are on the rise among men; oral HPV
infection is higher among men (10%) compared to women (3.6%; CDC, 2020b), and men’s
HPV-related oropharyngeal cancer incidence now surpasses women’s HPV-related cervical
cancer incidence in the U.S. (Berman & Schiller, 2017; CDC, 2020c). While barrier protection
(e.g., condom, dental dam) reduces transmission risk, the HPV vaccine is the most effective way
to protect men against the most common cancer-causing HPV strains (Giuliano et al., 2011) and
has been approved for men and boys (ages 9-26) since 2015 (Daley et al., 2017).

Despite the efficacy and availability of the HPV vaccine, American boys and men have
low HPV vaccination uptake (Elam-Evans, Yankey Singleton, et al., 2020; Nelson et al., 2020).
College men are a particularly vulnerable population due to both high rates of risky sexual
activity (Renfro et al., 2020) and low vaccination rates; only 49-50% of college men are
vaccinated for HPV (American College Health Association, 2021; H. Y. Lee et al., 2018). Even
with these challenges, college is an opportune setting to intervene and increase men’s HPV
vaccination (Ragan et al., 2018). For the approximately half of college men who arrive to college
unvaccinated, those over 18 could consent to vaccination as they become more independent from
parental influence and self-reliant in health decisions (DeLauer et al., 2020; Ragan et al., 2018).
Theoretically-anchored research is needed to understand college men’s HPV vaccination

decision-making and inform interventions.


https://www.cdc.gov/cancer/hpv/basic_info/index.htm
https://www.cdc.gov/cancer/hpv/basic_info/hpv_oropharyngeal.htm
https://www.cdc.gov/cancer/hpv/statistics/cases.htm
https://www.acha.org/NCHA/ACHA-NCHA_Data/Publications_and_Reports/NCHA/Data/Reports_ACHA-NCHAIII.aspx)

Social-contextual Influence on HPV Vaccination and The Prototype Willingness Model

The Prototype Willingness Model is a health behavior theory that addresses social-
contextual factors in novel health decision-making (Gibbons et al., 2015). The Prototype
Willingness Model centers social cognitions, cognitions about people doing a behavior, as
important behavioral drivers, expanding traditional expectancy/value theories which focus
primarily on rational cognitions about behavioral consequences (e.g., perceived risk). Descriptive
norms capture behavioral prevalence perceptions in social referent groups, and prototypes
capture valanced attitudes toward the typical person who engages in the behavior (Gibbons et al.,
2015). Descriptive norms and prototypes inform two decision-making cognitions: behavioral
intentions and behavioral willingness. Behavioral intentions are predictive of vaccination uptake
and reflect a more planful decision cognition. Behavioral willingness represents an openness to
engage in a behavior given opportunity and is more predictive of risk behaviors and socially
influenced behaviors (Gibbons et al., 2015). Meta-analyses demonstrate the Prototype
Willingness Model’s predictive utility for multiple health behaviors across diverse populations
(Gibbons et al., 2015; Todd et al., 2016; van Lettow et al., 2016), including sexual health
behavior among college students (Blanton et al., 2001; Gebhardt, Van Empelen, & Van Beurden,
2009; Gibbons et al., 1998). Additionally, the Prototype Willingness Model has been applied to
interventions with college students; for example, oral sex informational interventions led to
increased HPV vaccination likelihood and lower behavioral willingness to engage in HPV risk
behavior (unprotected oral sex; Stock et al., 2013).

The Prototype Willingness Model provides an appropriate theoretical framework for
exploring college men’s HPV-related decisions for several reasons. Among college men,

inaccurate beliefs of the HPV vaccine as a female health intervention, peer influence, and



physician influence all play a role in HPV vaccination decisions (Daley et al., 2017; Fontenot et
al., 2014; Kasymova, 2020). These influences reflect social-contextual factors beyond what is
typically captured in expectancy/value models of decision making (e.g., risk perception) and
dovetail recent reviews that suggest vaccination decisions are socially informed (Brewer et al.,
2017). Second, overestimation of the HPV vaccination as a women’s health intervention (i.e.,
feminization of HPV, Daley et al., 2017) means that college men’s pursuit of the HPV vaccine
subverts typical gender norms, therefore, men’s decisions to pursue HPV vaccination may be
influenced by gendered social-contextual factors such as male-referent descriptive norms and
prototypes. Third, for unvaccinated college men, HPV vaccination is a new behavior, and social
cognitions, rather than rational cognitions (e.g., perceived risk), are generally more predictive for
novel behaviors (Gibbons et al., 2015; Pomery et al., 2009). No research has explored social
cognitions from the Prototype Willingness Model in the context of college men’s HPV
vaccination decisions, but existing research on descriptive norms and prototypes as individual
constructs provides insight into possible relationships with decision making cognitions.
Descriptive Norms

Descriptive norms capture prevalence perceptions of behavioral participation in social
referent groups (e.g., Most of my male friends got the HPV vaccination.) and serve as an
important behavioral guide during uncertain or new circumstances, like getting a new vaccine
(Cialdini & Goldstein, 2004).! Descriptive norms relate to behavioral intentions to perform
cancer-prevention behaviors, and this relationship is stronger for cancer-prevention behaviors

that are less established (Kim et al., 2015). Greater descriptive norms among friends (gender-

! Throughout the manuscript when we refer to descriptive norms the terms “higher/greater” or “lower” are meant to
capture behavioral prevalence perceptions (e.g., “higher descriptive norms for HPV vaccination” represents higher
perceived prevalence of HPV vaccination in a referent group).



unspecified) are associated with U.S. college men’s intentions to get the HPV vaccine (Gerend &
Barley, 2009), greater girl/woman-referent descriptive norms are associated with HPV
vaccination intention among Chinese and American emerging-adult women (Pan et al., 2020),
and greater descriptive norms are associated with college students’ intention to get the
coronavirus and influenza vaccination (Graupensperger et al., 2021). For men’s health-promotive
behavior, descriptive norms of male referent groups are powerful behavioral correlates (Mahalik
et al., 2007), and research is needed to determine whether descriptive male norms influence
college men’s HPV vaccination decisions.
Prototypes

Prototypes are defined as images of a typical person who engages in a target behavior
(e.g., The typical college man who gets the HPV vaccination is healthy and smart.) and predict
both health-risk and health-promotive behavior (Gibbons et al., 2015). Favorable health-
promotive prototypes (e.g., exercisers, healthy eaters, safe sun/tanning engagers) predict
behavior predominantly through increases in behavioral intentions (e.g., Covid-19 prevention
behavior; Peterson et al., 2021), but no research has explored the relationship between vaccinator
prototypes and vaccination decisions (see van Lettow et al., 2016 for a prototype review).
Research on separate variables from the present dataset showed that U.S. college men with more
favorable prototypes of men who used male hormonal birth control were more willing to use
male hormonal contraception (Peterson et al., 2019). Researchers have called for further
investigation on how health-promotive prototype favorability influences health (Gibbons &
Gerrard, 2016; van Lettow et al., 2016) and exploring vaccinator prototypes would be a
meaningful next step for HPV-prevention.

Physician Gender



In addition to social cognitions, gendered contextual factors may play a role in college
men’s HPV vaccination decisions. One of the most common and desired sources for HPV
information, as well as reasons for HPV vaccination, is physician recommendation (Barrera et
al., 2021; Fontenot et al., 2014; Kasymova, 2020). College men may confront opportunities for
vaccination in doctor’s offices, and persuasion literature suggests that messenger demographic
similarity is an important reliability cue that leads to greater message efficacy in health domains
(Kim et al., 2016). For example, gender messenger concordance is one of the most important
factors in condom use intervention efficacy (for a review see Durantini et al., 2006). Among
university students, those randomly assigned to receive a message encouraging fruit and
vegetable consumption from a gender-concordant voice rated the messenger as more reliable
(Elbert & Dijkstra, 2015). When the messenger is a physician, physician gender concordance
may be particularly influential for college men’s HPV vaccination decisions due to gender
stereotypes positioning men as superior for agentic occupations (Eagly et al., 2020).

Outside the lab, a review article of ten studies on dyadic physician-patient gender
concordance revealed that men patients exhibit greater ease and discussion with men doctors
compared to interactions with women doctors (Sandhu et al., 2009). However, research based on
medical records demonstrates that general practitioners are more likely to deliver preventative
care, including vaccinations, in appointments when the physician is a woman or the patient is a
man (Delpech et al., 2020; Flocke & Gilchrist, 2005; Krahenmann-Miiller et al., 2014). While
lab and field research findings are somewhat mixed, further experimental research that isolates
physician gender and holds dialogue constant would be useful to disentangle whether physician

gender alone influences HPV prevention cognitions among college men. Men physicians may be



particularly influential for college men’s intention to adhere to a feminized health intervention,
like the HPV vaccine.
Masculinity as a Moderator of Gender Contextual Effects

Masculinity may moderate pathways between gendered social-contextual factors (i.e.,
male descriptive norms, male prototypes, men physician messengers) and HPV vaccination
decisions. Generally, masculinity is negatively associated with a range of health-enhancing
behaviors (Mahalik et al., 2007), including fewer annual physicals as boys transition from
adolescence to emerging adulthood (Marcell et al., 2007) and less cancer protection, safe sex,
and preventative medical appointments among college men (Mahalik et al., 2006). Among U.S.
adult men, masculinity correlates with men physician preference, mostly due to the belief that
men doctors are more competent than women doctors (Himmelstein & Sanchez, 2016).
Masculinity is multidimensional and includes norms of masculinity ideology relevant to health
decision-making such self-reliance masculinity; self-reliance masculinity reflects the normative
ideology that independence is demonstrative of manhood (Levant & Richmond, 2007). The male
role norm of self-reliance masculinity ideology, hereafter referred to as self-reliance masculinity,
is relevant for vaccination decisions as past research shows that self-reliance masculinity is
associated with healthcare and help-seeking avoidance (Courtenay, 2000; Wong et al., 2017).

While we are unaware of any research that directly examines whether masculinity
moderates the influence of male descriptive norms or male prototypes, theoretical perspectives
on men and masculinities (e.g., male reference group identity dependence, precarious manhood)
suggest that men’s self-concept of gender is constructed through behavior and is dependent on
interactions with and perceptions of other men’s behavior (Courtenay, 2000; Vandello & Bosson,

2013; Wade, 1998). Reference group norms (e.g., men friends/family members, male prototypes)



may be especially influential for masculine men, as social constructionism posits that men’s
societal pressures to conform to gender norms are restrictive and “fitting in” with the norms of
men in salient referent groups is one way to adhere to masculinity (Addis, Reigeluth, & Schwab,
2016; Courtenay, 1998). Male prototypes may also interact with masculinity, and research on
men’s help-seeking has called for further integration of masculinity and prototype research,
arguing that male prototypes are part of the social construction of masculine behavior (Vogel &
Heath, 2016). Thus, the influence of male referent descriptive norms and male prototypes may be
stronger for masculine men, but empirical assessment is needed to directly explore theoretical
application.

While we are unaware of research that has explored whether masculinity moderates
physician gender effects for men’s health decision making, Italian men high in sexism were more
tolerant of passively accepting physician recommendations when randomly assigned to an
appointment vignette with a typically male (versus female) physician name (Monzani et al.,
2020). Although sexism and masculinity are different, they may operate similarly in physician
preference, such that men higher in self-reliance masculinity may be less likely to simply accept
physician recommendations when their physician is a woman. For men who endorse self-reliance
masculinity, gendered social-contextual factors (i.e., male descriptive norms, prototypes, and
physicians) may be especially influential in shaping HPV prevention cognitions, but empirical
work is needed to directly assess whether self-reliance masculinity moderates the influence of
physician gender.

The Present Study
We examined the influence of gendered social-contextual factors (male descriptive

norms, prototypes, and physicians) on unvaccinated college men’s HPV prevention cognitions
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across two studies. In Study 1, we cross-sectionally investigated whether social cognitions from
the Prototype Willingness Model, male descriptive norms and male vaccinator prototypes, were
associated with HPV vaccination decision cognitions. In Study 2, we experimentally examined
whether HPV vaccination information delivered by a man or woman physician-avatar influenced
HPV prevention cognitions. We hypothesized that higher descriptive norms, or perceptions of
greater HPV vaccination prevalence among male referent groups, more positive male vaccinator
prototypes (Study 1) and receiving HPV vaccination information from a man (versus woman)
physician (Study 2) would relate to healthier HPV prevention cognitions. We conducted an
exploratory assessment of whether relations between gendered social-contextual factors and
HPV prevention cognitions would be stronger among men with higher self-reliance masculinity

(Studies 1 and 2).?

Method — Study 1

Participants

Participants were a convenience sample of 171 undergraduate self-identified men
recruited from introductory psychology courses via an online sign-up system at a mid-sized,
urban, mid-Atlantic university. Participants who self-reported having been diagnosed with HPV
(n = 13), already having received the HPV vaccine (n = 38), or as older than 26 (n = 3, above the
recommended age for receiving the HPV vaccine), were not included in the analyses. The
analytic sample included 130 college men (Mage = 19.55, SD = 2.55, range = 18-26) with diverse
racial and ethnic identities (white n = 73 [58.1%]; Asian n = 24 [18.6%], other and/or multiracial

n =12 [9.3%], Latino and/or Hispanic n = 10 [7.8%], and Black and/or African American n =8

2 Data collection for the two studies overlapped and analyses testing hypotheses occurred after data collection
concluded for both studies. Study 1 hypotheses were analyzed first, followed by Study 2.
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[6.2%]; one participant did not report racial identity). Most men were straight (77.7%) and had
had at least one sexual partner in the last three months (70.8%).
Procedure

After signing up, participants were provided a link to an online survey that opened with
an informed consent. All students who consented to participate were then directed to the
anonymous online survey (SurveyMonkey; Momentive Inc.) and received one research course
credit for participation in the survey, the standard at the University for research taking less than
one hour. The survey covered questions on two health topics: HPV vaccination and male
hormonal contraception. The present study focuses on the HPV questions; results of the male
contraception questions are reported elsewhere (Peterson et al., 2019). To standardize
participants’ basic knowledge, the survey began by giving participants brief, factual background
information on HPV and the HPV vaccine. Participants then proceeded to respond to Prototype
Willingness Model social cognitions (descriptive norms and prototypes) and decision cognitions
(intentions and willingness), self-reliance masculinity, and demographic information. All
procedures were approved by the university’s Institutional Review Board.
Measures

All Prototype Willingness Model constructs were constructed with fidelity to the
validated model, adapted for the HPV vaccine (Gibbons et al., 2015).
Descriptive Norms of Men’s HPV Vaccination

Participants were asked their perceived norms for HPV vaccination with the question

“How many male undergraduate [redacted] University students have been vaccinated for HPV?”

across five male referent groups that also included: of your male friends, male college students in

the U.S., males 18-25 in Washington D.C., and males 18-25 in the U.S. (1 = none; 7 = almost all;
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Gibbons et al., 2015). The scale was reliable (o = .87), and five items were averaged to create a
single descriptive norms construct with higher numbers representing perceptions of higher
descriptive norms, or higher prevalence of vaccination in male referent groups.
Male HPV Vaccinator Prototype

Participants were asked to “Think about the type of guy your age who has received the
HPV vaccination” and rated this individual on the following characteristics: attractive, confident,
popular, and exciting (1 = not at all; 7 = very; Gibbons et al., 2015). The four items were reliable
(o = .88) and were averaged together with higher numbers representing a more positive
vaccinator prototype.
Self-reliance Masculinity

Self-reliance masculinity was measured using the validated self-reliance subscale from
the Male Role Norms Inventory — Revised, a scale that captures norms of traditional masculinity
ideologies (Levant et al., 2010). The 7-item self-reliance subscale consisted of statements which
included “A man should never doubt his own judgement” and “A man must be able to make his
own way in the world” (1 = strongly disagree; 7 = strongly agree). The seven items were
reliable (o = .84) and were averaged together to create the MRNI-R masculinity self-reliance
scale, with higher scores representing greater self-reliance masculinity ideology.
Behavioral Intention to Receive the HPV Vaccination

Behavioral intention to receive the HPV vaccination included the items: 1) “Do you
intend to get the HPV vaccine in the next year?” (1 = | definitely will not; 7 = I definitely will)
and 2) “How likely is it that you will get the HPV vaccine in the next year?” (1 = not at all likely;
7 = very likely; Gibbons et al., 2015). The two items were significantly correlated (r = .882, p <

.0001) and averaged, with higher numbers representing greater intention.
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Behavioral Willingness to Receive the HPV Vaccination

Participants were asked to imagine a series of scenarios in which they were presented
with different opportunities to receive the HPV vaccine, conditioned on it being free and
available on campus: 1) “How willing would you be to a) Make an appointment to get the
vaccine and b) Get the vaccine;” 2) “Suppose that there is a nurse practitioner or doctor at
Student Health Services (the student health center on campus) who could administer the HPV
vaccine for you at no cost. How willing would you be to a) Consider being vaccinated, b) Make
an appointment to get vaccinated, c) Contact the nurse practitioner or doctor to ask more
information, and d) Get vaccinated;” 3) “Suppose that tomorrow you receive an email from
[redacted] University, listing the schedule to receive the HPV vaccine this month. How willing
would you be to attend one of the scheduled vaccination clinics and get vaccinated?” (1 = not at
all willing; 7 = very willing; Gibbons et al., 2015). The willingness scale was reliable (o = .96),
and the seven items were averaged together to create a willingness construct, with higher
numbers representing greater willingness to receive the HPV vaccine.
Demographic Information and Past Behavior

Participants reported their age, race, and ethnicity. Sexual orientation was measured using
the Kinsey scale (1 = totally straight; 4 = bisexual; 7 = totally homosexual; Diamond, 1993) and
was recoded, such that 0 = totally straight; 1 = not totally straight. College men reported
separately on the number of oral, vaginal, and anal sex partners they had in the past three
months, responses were summed, and the item was recoded such that 0 = no sexual partners in
the last 3 months and 1 = one or more sexual partners in the last 3 months. Participants also
reported on their current relationship status (1 = no relationship; 7 = very strong commitment; 8

= married).
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Results — Study 1

Preliminary Bivariate Associations

To determine putative covariates, bivariate associations between demographic variables
and HPV vaccination intention and willingness were tested using Pearson and point-biserial
correlations (Table 1); age, sexual orientation, recent sexual activity, and relationship status were
not significantly associated with either HPV vaccination intention or willingness (ps > .093; see
Table 1). Race/ethnicity was examined using ANOVAs and neither intention nor willingness
varied by race (ps > .790; a two-category recoding of race/ethnicity and point-biserial
correlations are included in Table 1). Thus, no covariates were included in the regression to
examine Study 1 hypotheses.

Prior to hypothesis testing, we examined bivariate relations of Prototype Willingness
Model and self-reliance masculinity variables. Descriptive norms (r =.259, p =.001) and
prototype favorability (r =.327, p <.0001) were associated with behavioral intention to receive
the HPV vaccine, but only prototypes were associated with vaccination willingness (r = .298, p =
.001; Table 1). Self-reliance masculinity was not significantly correlated with either Prototype
Willingness Model social (norms and prototypes) or decision (intention and willingness)
cognitions (ps > .217; Table 1).
Hypothesis Testing

A hierarchical linear regression was conducted to examine the main effect of descriptive
norms, prototypes, and self-reliance masculinity on HPV vaccination decision cognitions and
whether masculinity moderated the relation between social cognitions and HPV vaccination
decision cognitions. To minimize multicollinearity, continuous variables were centered prior to

analyses and included on the first step, the second step contained the cross-product interaction
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terms for centered versions of descriptive norms and prototypes by centered masculinity (Aiken
& West, 1991; Fekedulegn, Colbert, Hicks, & Schuckers, 2002).

HPV Vaccination Behavioral Intention

Similar to bivariate correlations, main effects emerged for descriptive norms and
prototypes such that higher descriptive norms (b = .337, SE =.139, t = 2.431, p = .016) and more
favorable prototypes (b = .435, SE = .126, t = 3.460, p = .001) were both significantly associated
with higher HPV vaccination intention. Interaction analyses revealed a significant moderation of
descriptive norms by self-reliance masculinity (p = .035; see Figure 1), but not prototype (p =
.705). No main effect emerged for self-reliance masculinity (p = .398). The overall model was

significant F(5, 129) = 5.649, p < .0001, R? = .186.

Probing the descriptive norms by self-reliance masculinity interaction. Follow-up
Johnson-Neyman regions of significance moderation analyses were conducted in PROCESS v3.5
to investigate the descriptive norms by self-reliance masculinity interaction (Model 1, 95%
confidence intervals, 5000 bootstrap samples, intention as Y, descriptive norms as X, self-
reliance masculinity as W, vaccinator prototypes as covariate). Results indicate that self-reliance
masculinity moderated the influence of descriptive norms on vaccination intentions at middle
and higher values of self-reliance masculinity. Johnson-Neyman regions of significance results
showed that the top 60.77% of self-reliance masculinity scores significantly moderated the effect
of descriptive norms on intentions, such that higher descriptive norms were related to greater

HPV vaccination intentions.

To further explore the interaction, we reversed the moderator and examined whether

descriptive norms moderated the relationship between self-reliance masculinity and vaccination
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intention. Johnson-Neyman regions of significance results showed that the bottom 25.38% of
descriptive norms scores significantly moderated the effect of self-reliance masculinity on
intentions, such that higher self-reliance masculinity was related to lower vaccination intentions.
Figure 1 shows a visualization of the interaction using 1 standard deviation above and below the
mean. Taken together, these analyses indicate that men with higher self-reliance masculinity are

more influenced by male descriptive norms.

3.864
3.727
3.591
3.455
3.318
3.182
3.045
2.909
2.773
2.636

2.5

Low norms High norms

= = | ow masculinity High masculinity

Figure 1. Study 1 - Behavioral intention to receive the HPV vaccine as a function of descriptive
norms of HPV vaccination in male referent groups and self-reliance masculinity. Overall
interaction is significant (p = .035).

HPV Vaccination Behavioral Willingness

Like for behavioral intention, main effects emerged for prototypes such that more
favorable prototypes were significantly associated with higher willingness to vaccinate for HPV
(b =.428, SE = .124, t = 3.440, p = .001). However, the main effect for descriptive norms did not
replicate, and no significant relationships emerged for self-reliance masculinity moderation or
main effects (ps > .109). The overall model was significant F(5, 129) = 3.225, p = .009, R? =

115



Table 1. Correlations, means, and standard deviations for HPV Prototype Willingness Model constructs, self-reliance masculinity, and
demographics. Study 1 (N = 130) is presented at the bottom left of the diagonal and Study 2 (N = 106) is presented at the top right of the diagonal.

Study 2 Study 2
Mean Observed
1 2 3 4 5 6 7 8 9 10 11 12 (SD) Range
19.32
1. Age - -.103 -239*  178% .306** .074 .104 -.096 .014 (1.299) 18-25
2. Race and ethnicity? -.134 - -.033 .003 112 -.052 -.074 -.015 .092
3. Sexual orientation -.091 .043 -- -.040 -.108 .014 A47*** 155 - 1817
4. Past sexual partners 1677 .072 -.103 -- 526*** -.079 110 -.060 .169%
3.14
5. Relationship status 226%*  -.1487 -.008 38LF*F* - -.110 .020 -.137 .149 (2.400) 1-7
6. HPV vaccination
male-descriptive
norms -.127 -195% 1557 -.059 .007 --
7. HPV male-vaccinator
prototype -.067 -.095 -.002 .089 .036 .196* -
8. Physician gender -
experimental condition - .072 .098 -.033
9.Self-reliance 4.31
masculinity .055 -.106 -186*  .237**  .068 .017 .040 - -117 211* (1.163) 1-7
10.HPV vaccination 3.73
behavioral intention ~ .028 -.065 .148° -.047 .018 259** 327 ** -.055 - -.092 (1.616) 1-7
11.HPV vaccination
behavioral
willingness .089 .019 .031 -.083 -.100 .090 .298** -.109 B27F** -
12.Unprotected sex 3.76
behavior willingness -- (1.522) 1-7
Study 1 19.65 2.86 2.62 4.17 4.29 3.32 4.55
Mean (SD) (1.584) (2.352)  (1.030) (1.137) (1.206) (1.707) (1.644)
Study 1
Observed Range 18-26 1-8 1-6 1-7 1-7 1-7

17
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Note. + p <.10, * p <.05, ** p <.01, *** p < .0001; 'Race and ethnicity analyses were run on 129 participants in Study 1

Sexual orientation 0 = straight, 1 = not straight; Past sexual partners 0 = no sexual partners in the past three months, 1 = one or more sexual partners
in the past three months; Race and ethnicity 0 = Person of Color, 1 = white; Physician gender (experimental condition) 0 = woman physician, 1 =
man physician
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Method — Study 2

Participants

Participants in Study 2 were also a convenience sample of 154 college men drawn from a
larger, parent study of college women and men recruited from undergraduate psychology courses
at the same university. Replicating Study 1, men who self-reported being diagnosed with HPV
(n =13), having already received the HPV vaccine (n = 17), or over the age of 26 (n = 2) were
excluded from the analyses. Additionally, participants who failed the manipulation check were
also excluded from the analyses (i.e., reported the incorrect gender of the physician avatar at the
end of the study, n = 27). Applying the exclusion criteria resulted in a final analytic sample of
106 college men (Mage = 19.32 years, SD = 1.299, range = 18-25 years) of diverse racial and
ethnic identities (white n = 65 [61.3%], Asian n = 12 [11.3%], other and/or multiracial n = 11
[10.4%], Latino and/or Hispanic n = 10 [9.4%], and Black and/or African American n =8
[7.5%]). Most men were straight (77.4%) and had had at least one sexual partner in the last three
months (66.0%).
Procedure and Measures

Participants were invited to participate in a research study via an online sign-up system
investigating the effects of physician-patient interactions and personal factors on healthcare
decisions. The study was administered through an anonymous online survey which opened with
an informed consent (SurveyMonkey; Momentive Inc.). Participants received one research

course credit for participation in the survey, the standard at the University for research that takes

% The larger, parent study explored the influence of physician characteristics for college students who identified as
men and women (N = 460). The present study focused on questions specified for the men subsample, specifically
how self-reliance masculinity may influence HPV vaccination cognitions and thus, the present study focuses
exclusively on the subsample of college men (N = 154).
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less than one hour. All participants who consented to participate were then directed to the survey
which began with self-reliance masculinity, the potential moderator. Then participants were
randomly assigned to receive identical HPV information from either a man or woman physician
avatar, reported on dependent variables (intention to get the HPV vaccine and willingness to
engage in sex without barrier protection), filled out past behavior and demographic information,
and the survey concluded with manipulation checks.
Pre-Manipulation Measure — Self-reliance Masculinity

Participants first reported on self-reliance masculinity, which was replicated exactly from
Study 1 using the self-reliance subscale from the Male Role Norms Inventory - Revised (Levant
et al., 2010). The scale was again reliable (oo = .79), and items were averaged together.
Stimuli Development and Experimental Manipulation

After reporting on self-reliance masculinity, participants were randomly assigned to
either a woman (n = 50; 47.2%) or man (n = 56; 52.8%) physician avatar photograph paired with
identical, factual information about HPV risks and prevention behavior (risk of contracting HPV
from sex without barrier protection and the availability of vaccination). To develop the stimuli,
we recruited and photographed two volunteer models, a man and woman. To minimize
differences other than gender, both models were white young adults with blonde/brown hair,

dressed similarly in dark blue shirts, with neutral expressions in front of a white background.
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Images were edited using Microsoft Paint to be similar sizes and face frame (see Figure 2 for
example of physician stimuli).*®

During the experiment, participants were prompted to envision that they were attending a
doctor’s appointment and were presented with the randomly assigned physician avatar with

identical physician comments.

Figure 2. Example physician avatar photos for woman (left) and man (right) avatar physicians.

The HPV vaccine is available for men and women; and | wanted to inform you of some
of the key features of the vaccine as well as ways in which you can benefit from this
vaccine.

HPV is a sexually transmitted disease; related to genital warts and cancer in both men
and women. HPV is spread through sexual contact -oral, vaginal, anal- and is spread

4 A second version of each physician stimuli were edited to slightly alter symmetry of facial features, creating two
stimuli versions within each gender condition. The original purpose of manipulating facial features was to examine
facial symmetry as an additional randomly assigned condition. No significant effects for physician facial symmetry
emerged for either dependent variable (ps >.220) and thus, the two versions of each physician gender stimuli were
collapsed within their respective conditions and function as stimulus sampling in the present study (Wells &
Windschitl, 1999). To further confirm that versions of the stimuli did not influence the results, analyses were
repeated including stimuli symmetry version as a control variable, stimuli symmetry did not influence any results,
and reports of each analysis are included in Results footnotes.

®In the present analytic sample of college men, the woman physician was rated as more attractive than the man
physician (p = .002), which is somewhat expected given that most of the sample was straight. In the larger, parent
study of college men and women who passed the manipulation check, no significant differences emerged for
attractiveness ratings between the man and woman stimuli (p = .385). To rule out the possibility that any significant
physician gender effects were driven by attractiveness, analyses were repeated substituting attractiveness ratings for
condition; no main effects or interactions emerged, and reports of each analysis are included in Results footnotes.
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through skin-to-skin contact. Barrier protection, such as condoms, reduces risk but does

not eliminate the risk of contracting HPV. | can provide you with the HPV vaccination

today if you wish.
Post-manipulation Measures

Following the experimental manipulation, participants reported on dependent variables
related to their reception of the message derived from the validated Prototype Willingness Model
(Gibbons et al., 2015), demographic information and past behavior questions, and manipulation
checks.

Behavioral intention to receive the HPV vaccination. Behavioral intention to receive
the HPV vaccination was assessed similarly to Study 1, but adapted slightly for the hypothetical
scenario. Participants were asked about their immediate intentions to vaccinate (e.g., “Do you
intend to get the HPV vaccine?”’; Gibbons et al., 2015). In Study 2, the two items were
significantly correlated (r = .829, p <.0001) and averaged together. Additionally, due the
immediate nature of the experimental scenario, immediate intentions were relevant to the study,
while willingness at future clinics was not; thus, HPV vaccination willingness was not assessed
in Study 2.

Behavioral willingness to engage in sex without barrier protection. To examine
whether physician avatars’ message regarding HPV-risk behaviors was influenced by physician
gender, we measured participants' HPV risk willingness (unprotected sex willingness; Gibbons et
al., 2015; Stock et al., 2013). Willingness to engage in unprotected sex was assessed by
presenting participants with a scenario asking them to imagine they met someone at a party for
the first time, and both the participant and the person they met want to have sex with each other,
but neither have any available contraceptive (e.g., condom) of any kind. Participants were then

asked how willing they would be to “Stay at his/her apartment and have sex;” “Go ahead but use



23

a method like withdrawing the man’s penis before ejaculation;” and “Engage in oral sex without
barrier protection” (1 = not at all willing; 7 = very willing). The three items were reliable (o =
.73) and averaged together, with higher numbers signifying greater willingness for sex without
barrier protection.

Demographic information and past behavior. Participants reported on their age, race
and ethnicity, sexual orientation, relationship status, partners in the past three months, and HPV
vaccination and diagnoses history, which were all measured and coded identically to Study 1.

Manipulation checks and stimuli assessment. As an attention and manipulation check,
at the conclusion of the survey participants were asked to report whether the physician who
provided them with the HPV message earlier in the study was a man or woman. Additionally,
participants rated the attractiveness of the physician with the following item “Consider the image
of the physician you saw when reviewing the information at the beginning of the survey about
HPV — Please rate the attractiveness of this physician” (1 = not attractive; 7 = highly attractive).

Debrief. Upon completion of the survey, participants were informed that the purpose of
the study was to explore whether aspects of physician appearance resulted in differences in
health care perceptions and that the physician image may have been different for other study
participants. Participants were then provided with a link to the CDC website about the HPV
vaccine and the university student health center’s phone number to follow up with any HPV

questions. All procedures were approved by the university’s Institutional Review Board.

Results — Study 2
Preliminary Bivariate Associations
As in Study 1, Table 1 presents the means, standard deviations, and Pearson and point-

biserial correlation for the associations of all variables. To determine putative covariates,
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bivariate associations between demographic variables and HPV vaccination intention and
unprotected sex willingness were examined; age, sexual orientation, recent sexual activity, and
relationship status were not significantly associated with either vaccination intention or
unprotected sex willingness (ps > .064, see Table 1). Race/ethnicity was examined using
ANOVAs and neither intention nor willingness varied by race (ps > .584; a two-category
recoding of race/ethnicity and point-biserial correlations are included in Table 1). Thus, no
covariates were included in the regressions testing Study 2 hypotheses. No evidence of
randomization effects emerged across physician gender condition for any demographic variables
(ps > .261, see Table 1, column 8) or self-reliance masculinity (p = .465, see Table 1, column 8,
row 9).

To get a sense of overall patterns prior to hypothesis testing, we examined point-biserial
and correlative relationships for the experimental condition, self-reliance masculinity, and
vaccination intention and unprotected sex willingness. No bivariate associations emerged for
physician gender condition on dependent variables (ps >.319; Table 1). Self-reliance masculinity
did not significantly associate with HPV vaccination intention (p = .230), but did associate with
higher unprotected sex willingness (r = .211, p =.030; Table 1).

Hypothesis Testing

A hierarchical linear regression was conducted to examine the main effect of physician
gender (0 = woman physician; 1 = man physician) and self-reliance masculinity on HPV
vaccination intentions and willingness to have sex without barrier protection and whether self-
reliance masculinity moderated any physician gender effects. To minimize multicollinearity and

build the interaction term, self-reliance masculinity was centered prior to analyses and included
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on the first step, the second step contained the cross-product physician gender by self-reliance
masculinity term (Aiken & West, 1991; Fekedulegn, Colbert, Hicks, & Schuckers, 2002).

HPV Vaccination Behavioral Intention

Main effects did not emerge for either physician gender or self-reliance masculinity (ps >
.202), however there was a significant interaction between the two (p = .021; see Figure 3) that
paralleled self-reliance masculinity’s influence on descriptive norms in Study 1. The overall

model was significant F(3, 105) = 2.770, p = .045, R? = .075.5 7

Probing the physician gender by self-reliance masculinity interaction. Follow up
Johnson-Neyman regions of significance moderation analyses were conducted in PROCESS v3.5
to probe the physician gender by self-reliance masculinity interaction (Model 1, 95% confidence
intervals, 5000 bootstrap samples, intention as Y, physician gender as X, self-reliance
masculinity as W). Results suggested that self-reliance masculinity moderated the influence of
physician gender on intentions at higher values of self-reliance masculinity. Johnson-Neyman
regions of significance results showed that the top 31.13% of self-reliance masculinity scores
significantly moderated the effect of physician gender on intentions, such that the man physician

condition was related to higher HPV vaccination intentions.

To explore the effect of self-reliance masculinity with each physician gender condition,
we split the sample on condition and reran the regression dropping the physician gender

condition and interaction term. Analyses within condition revealed that when men received

® The analysis was repeated including physician facial stimuli as a control variable, functional results (i.e., direction
and significance of the effects) were the same. The analysis was repeated substituting the continuous participant
rating of physician attractiveness for physician gender condition. No significant effects emerged for either
attractiveness or the attractiveness by masculinity interaction (ps > .281).
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information from a man physician, self-reliance masculinity was not significantly related to
vaccination intention (p = .491), but when they received information from a woman physician,
self-reliance masculinity was significantly related to vaccination intention such that higher self-
reliance masculinity was associated with lower vaccination intentions (b = -.481, SE = .163, t = -
2.938, p =.005). Figure 1 shows a graph of the interaction using 1 standard deviation above and
below the mean. Taken together, these analyses indicate that college men higher in self-reliance
masculinity have lower HPV vaccination intention when they receive the vaccination
recommendation from a woman physician; when college men receive the vaccination
recommendation from a woman physician, higher self-reliance masculinity associates with lower

vaccination intentions.

4.1
3.763
3.425
3.088
2.75
Woman physician Man physician
= == | ow masculinity High masculinity

Figure 3. Study 2 - Behavioral intention to receive the HPV vaccine as a function of physician
gender and self-reliance masculinity. Overall interaction is significant (p = .021).

Sex without Barrier Protection Behavioral Willingness

No main effect of physician gender emerged for men’s willingness to engage in sex
without barrier protection (p = .615) and self-reliance masculinity did not moderate the influence

of physician gender (p = .759), but higher self-reliance masculinity was associated with greater
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willingness to have unprotected sex (b =.280, SE =.126, t = 2.219, p = .029). Overall, the model

was not significant F(3, 105) = 1.699, p = .172, R? =.048.8°

Discussion

The goal of the present research was to investigate whether gendered social-contextual
factors — including descriptive norms, prototypes, and physician gender — associated with
unvaccinated college men’s HPV prevention cognitions and to explore whether self-reliance
masculinity moderates these effects. Results support the hypothesis that social cognitions, higher
descriptive norms in male referent groups, and more positive male vaccinator prototypes are
associated with HPV vaccination intentions. Positive HPV vaccinator prototypes related to
greater HPV vaccination willingness and higher self-reliance masculinity related to greater
unprotected sex willingness, but other findings did not replicate to behavioral willingness for
either HPV vaccination or unprotected sex. No main effects emerged for physician gender. Self-
reliance masculinity exacerbated social-contextual effects in similar patterns; specifically higher
self-reliance masculinity associated with higher HPV vaccination intention when men perceived
that more men got the HPV vaccine (higher descriptive norms) and when a man (versus woman)
physician recommended they get an HPV vaccine.

This is the first published study that we are aware of that applied the Prototype
Willingness Model to vaccination decisions. Our results demonstrate that social cognitions from

the Prototype Willingness Model associate with HPV vaccination intention among college men,

8 The analysis was repeated including physician facial stimuli as a control variable, functional results (i.e., direction
and significance of the effects) were the same. The analysis was repeated substituting the continuous participant
rating of physician attractiveness for physician gender condition. No significant effects emerged for either
attractiveness or the attractiveness by masculinity interaction (ps > .298).
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expanding the application of the Prototype Willingness Model from college student condom and
birth control use (Blanton et al., 2001; Gebhardt et al., 2009; Gibbons et al., 1998),
demonstrating that vaccination intentions are also socially informed (Brewer et al., 2017). The
findings that male-referent descriptive norms associate with HPV vaccination intentions parallel
earlier research on college students demonstrating that descriptive norms of friends associate
with HPV vaccination intention (Gerend & Barley, 2009) and coronavirus and influenza
vaccination (Graupensperger et al., 2021) and that descriptive norms associate with health
promotive intentions (McEachan et al., 2016). Descriptive norms of male referent groups are
powerful health behavior correlates (Mahalik et al., 2007); the present results show that
descriptive norms associate with behavioral intentions, and future longitudinal research could
explore whether the influence of descriptive norms on men’s health behavior is mediated through
planful intentions. Descriptive norms related to other men function as “social proof” (Cialdini &
Goldstein, 2004), providing cues for demonstrating manhood (Courtenay, 2000; Vandello &
Bosson, 2013; Wade, 1998), and inform men’s behavioral decision-making to align with their
perceptions of the group. However, descriptive norms did not significantly relate to vaccination
willingness. Given that vaccination willingness was captured in a more specified context (e.g.,
Student Health Center clinics) compared to intentions, future research could reexamine
descriptive norms to determine whether situationally congruent descriptive norms (e.g., Most of
my male classmates have gone to the HPV vaccination clinics at Student Health Services) are
influential for willingness. Further research on college men’s vaccination and men’s participation
in feminized health behavior should include male descriptive norms (Courtenay, 1998).
Favorable male prototypes also related to higher HPV vaccination decision cognitions.

Results add to past meta-analyses that demonstrate the impact favorable health-promotive
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prototypes have on intentions (van Lettow et al., 2016), integrate male prototypes into
masculinity research (Vogel & Heath, 2016), and address calls for increased research on
prototypes and health promotion (Gibbons & Gerrard, 2016; van Lettow et al., 2016). College
men may engage in a social comparison process by using perceptions of a confident and exciting
male vaccinator prototype to inform a goal-state, thus integrating these characteristics into sense
of self (van Lettow et al., 2016). Past research demonstrates stronger relations between health-
promotive prototypes and behavioral intention (versus willingness; van Lettow et al., 2016), but
the present findings mirror recent research on infectious disease, which demonstrates that
prototypes contribute to both intention and willingness for Covid-19 prevention behaviors
(Peterson et al., 2021). In sum, the influence of descriptive norms and prototypes suggest that the
Prototype Willingness Model is a useful framework for exploring social influence on vaccination
decision cognitions.

Results from Study 1 and Study 2 demonstrate that self-reliance masculinity moderated
social-contextual effects on HPV vaccination intention. Men higher in self-reliance masculinity
were more sensitive to gendered social-contextual factors. Highly masculine men may be
particularly attuned to demonstrating manhood through behavior and conform to behaviors in
male reference groups (e.g., men friends/family members; Courtenay, 1998). These are the first
results that we are aware of that experimentally examined the impact of physician gender on
men’s acceptance of physician vaccination recommendations; our main effect hypothesis that
men would have higher vaccination intention and lower HPV-risk sex willingness with men
physicians was not supported, however the impact of physician gender was moderated by self-

reliance masculinity.
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Men with higher self-reliance masculinity had greater vaccination intentions when they
received HPV vaccination information from a man physician. These results parallel past research
demonstrating that more masculine and sexist men prefer men physicians (Himmelstein &
Sanchez, 2016; Monzani et al., 2020) and suggest that messenger similarity effects (Durantini et
al., 2006) may be particularly relevant for masculine men in sexual health domains. Research
exploring a different health outcome, college men’s willingness to disclose symptoms in a
medical appointment, showed the opposite, such that men higher in masculinity were more
willing to disclose medical symptoms when randomly assigned to a woman (versus man)
experimenter (Himmelstein & Sanchez, 2016). With man physicians, masculine men may want
to appear more “tough” during symptom disclosure to preserve precarious manhood (a belief that
masculinity can be “lost” through engaging in behaviors inconsistent with masculinity; Vandello
& Bosson, 2013), but draw upon stereotyped beliefs and adhere to a man physician’s
recommendations over a woman physician’s recommendations. Physician gender did not
influence behavioral willingness for unprotected sex, rather more masculine men were more
willing to engage in sex that would put them at-risk for HPV, consistent with former research on
masculinity and risky sexual behavior (Mahalik et al., 2006; Pleck et al., 1993; Shearer et al.,
2005). In sum, differing results for vaccination intention and risky sex willingness suggest that
gender concordant medical interactions could lead self-reliant masculine men to greater
adherence to medical recommendations, but masculinity alone may be a more important
predictor for behavior that puts men at risk for HPV outside of the physician’s office.
Limitations

The present study has limitations in design and sample that warrant further discussion.

First, Study 1 was cross-sectional and correlational, which limits directional and causal
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inference. Future research should examine whether the influence of descriptive norms and
prototypes on behavioral cognitions follows through to vaccination uptake. Longitudinal
research should be paired with experimental manipulations of descriptive norms (low versus
high; Buunk et al., 2002; Hershey et al., 1994) and prototypes (unfavorable versus favorable; van
Lettow et al., 2016) to enhance directional and causal inference. Second, while a benefit of Study
2 was an experimental design that isolated physician gender, ruling out potential confounds (e.g.,
voice tone, attractiveness), we did not capture stereotyped beliefs (e.g., ratings of the physician’s
competence, agency, or warmth), which precludes direct examination of the mediating processes
driving masculine men’s reduced intentions to adhere to medical recommendations from a
woman physician (i.e., Jain, 2020). More research is needed to understand the mechanisms
driving the masculinity-moderated physician gender effect.

Third, while we were specifically interested in college men’s experience, generalizability
to the broader population of college men is limited. Data were collected from a PWI, and men
identifying as African American and/or Black and Hispanic and/or Latino were
underrepresented. Racial/ethnic differences did not emerge for HPV vaccination intention, but
these findings should be interpreted with caution due to small group sizes and contrasting
research demonstrating higher HPV vaccination rates among African American and/or Black
college men (Kasymova, 2020). Fourth, we did not capture whether men identified as cisgender
men or transgender men, which is an important direction for future research (Bednarczyk et al.,
2017) as transgender men experience facilitators and barriers to HPV vaccination at the personal,
provider, and systems level (Apaydin et al., 2018). Future research should examine rural, public,

religious, community college, HBCU, and MSI institutions to ensure broader inclusion in
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research on social-contextual factors, masculinity, and college men’s HPV vaccination decision
making (see Kasymova, 2020).
Future Directions

Future research with a more diverse sample of college men and additional physician
stimuli would expand the present analyses to encompass intersectional aspects of physician
identity concordance. For example, among Latinas with lower earned trust in the medical system,
ethnicity concordance is the most important physician factor over gender concordance when
deciding to get the HPV vaccine (Hernandez et al., 2017). African American men randomly
assigned to receive preventative care from an African American man doctor consented to greater
preventative treatment (including flu vaccination) compared to men doctors of other races and
ethnicities (Alsan et al., 2019). Together, these results illustrate the dimensionality of physician
gender effects when applying an intersectional framework. Also, if physician gender effects in
the field tend to be more strongly driven by the experience of physician communication, rather
than gender identity alone, future research would benefit from immersive gender manipulations.
To address both intersectionality and immersion, future research could harness Facial Image
Manipulation (Sutherland et al., 2017), virtual reality physician manipulation (e.g., Persky et al.,
2013), or in-person experimenter manipulations (e.g., Himmelstein & Sanchez, 2016) to capture
the influence of both physician gender and race or ethnicity in health decision making contexts
(see Jain, 2020).

In addition to expanding the findings on the physician-gender effects, research to

understand the social forces that shape descriptive norms and prototypes is important. Social

media is a source of norms messaging (Xiao & Borah, 2020). For example, college students'

normative perceptions of the HPV vaccination uptake can be informed by bloggers (T. K. Lee &
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Su, 2020), and descriptive norms of female-referent social media users influence Chinese and
American women’s HPV vaccination intentions (Pan et al., 2020). Health behavior prototypes
are informed by culture, advertisements, and media representation/social media (Dal Cin et al.,
2009; Gibbons et al., 2010; Litt & Stock, 2011), and male prototypes may be a particularly
salient pathway through which cultural standards of masculinity inform individual behavioral
masculinity construction (Vogel & Heath, 2016). Future studies should continue to investigate
whether social media influences college men’s HPV vaccination decisions via masculinity,
norms, and prototypes.
Applications

This study contributes to growing evidence that masculinity is an important contextual
factor that influences college men’s sensitivity to experiences with healthcare providers
(Himmelstein & Sanchez, 2016) and responsiveness to health interventions (Walsh & Stock,
2012), and findings should be integrated into public health initiatives. Messaging and physician-
focused HPV vaccination interventions increased HPV vaccination uptake in a university system
(Gerend, Murdock, et al., 2020) and low-cost text interventions enhanced HPV vaccination
uptake among queer emerging-adult men (Gerend, Madkins, et al., 2020); these interventions
could be adapted to address gender contextual-factors. While men higher in masculinity
generally participate less in health prevention behavior (Mahalik et al., 2007), our results reveal
that contextual effects (e.g., higher norms in male referent groups) associate with healthier
vaccination cognitions for all college men, but are especially influential for men with greater
self-reliance masculinity. Health messaging for college men and the HPV vaccine should harness

social-contextual influence, such as highlighting men’s participation, promoting positive male
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prototypes, including messages with both men and women physicians, and positioning HPV
vaccination as a form of self-reliance by taking charge of one’s health.
Conclusions

HPV persists as one of the most prevalent, yet preventable, sexual health risks in the U.S.
(CDC, 2020a; Kreisel et al., 2021). The HPV vaccine is an outstanding medical achievement,
being the first vaccine that prevents cancer, yet boys and men are under-vaccinated and
increasingly at-risk for HPV-related cancers (Attia et al., 2018). The ongoing coronavirus
pandemic has exacerbated low HPV vaccine uptake among adolescent boys, and there is an
urgent need to get HPV vaccination “back on track” and increase vaccination catch-up efforts
among emerging-adult men (Gilkey et al., 2020). Creative interventions are urgently needed to
achieve the Healthy People 2030 target of 80% HPV vaccination coverage (Office of Disease
Prevention and Health Promotion, 2021). Our research provides insight surrounding gendered
social-contextual factors important to the most hesitant, yet promising, groups for intervention —
college men. Addressing the gender disparity head on by harnessing social-contextual influence
via descriptive norms, prototypes, and gender-diverse physicians has the potential to rectify HPV

vaccination under-uptake, prevent cancer, and save men’s lives.


https://www.cdc.gov/cancer/hpv/basic_info/index.htm
https://health.gov/healthypeople/objectives-and-data/browse-objectives/vaccination/increase-proportion-adolescents-who-get-recommended-doses-hpv-vaccine-iid-08
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