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Abstract

Purpose: The study purpose was to pilot test a web-based human papillomavirus (HPV) vaccination intervention
among young gay and bisexual men (YGBM).
Methods: In 2016, we recruited 150 unvaccinated YGBM aged 18–25 years from the United States. We random-
ized participants to the Outsmart HPV intervention or a control group.
Results: HPV vaccine initiation was higher among the intervention group than the control group (45% vs. 26%;
odds ratio [OR] = 2.34, 95% confidence interval [CI]: 1.18–4.67). We observed a trend toward higher HPV vac-
cine completion among the intervention group (11% vs. 3%; OR = 4.24, 95% CI: 0.87–20.66).
Conclusions: Outsmart HPV is a promising strategy for increasing HPV vaccination among YGBM.
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Introduction

Men who have sex with men, including those who self-
identify as gay or bisexual, have high rates of human

papillomavirus (HPV) infection and HPV-related disease,
such as anal cancer.1 The Advisory Committee on Immuniza-
tion Practices recommends routine HPV vaccination for males
aged 11 or 12 years and catch-up vaccination for older males.2

Catch-up vaccination is recommended through age 26 for
men who have sex with men, including those who self-identify
as gay or bisexual or who intend to have sex with men.2

However, fewer than 20% of young gay and bisexual men
(YGBM) within the recommended age range for HPV vacci-
nation have received any vaccine doses, and fewer than 10%
have completed the vaccine series.3,4 These vaccine coverage
estimates are comparable to recent data for young adult males
in the United States, based on a sample of the general popula-
tion that would mostly include individuals who self-identify as
heterosexual.5 In response to the low HPV vaccine coverage
among YGBM, we developed and pilot tested Outsmart
HPV, which, to our knowledge, is the first HPV vaccination
intervention specifically for YGBM.

Materials and Methods

Participants and procedures

We recruited YGBM during July and September 2016
using paid Facebook advertisements that linked to the project
website.6 The project website was mobile friendly and acces-
sible by desktop/laptop, tablet computer, or smartphone. On
the website, potential participants first completed an eligibility
screener. To be eligible for this study, potential participants
had to indicate their current gender as male, be aged 18–25
years, reside in the United States, self-identify as gay or bi-
sexual, and not have received any HPV vaccine doses. We
used age 25, instead of age 26, as the study’s upper age limit
so that men did not ‘‘age out’’ of the recommended HPV vac-
cination age range during the study.2 Eligible participants
viewed the online consent form and had the opportunity to pro-
vide informed consent on the project website by clicking that
they either consented to participate or did not consent to partic-
ipate. Participants who provided consent created a project web-
site account and completed the pretest survey (Time 1, ‘‘T1’’).
Participants were then randomized using a 1:1 allocation
ratio to receive either intervention or control group materials
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(described in the Study Materials section). Recruitment con-
tinued until 150 participants (76 intervention and 74 control)
were randomized.

Immediately after viewing their materials, participants
completed a post-test survey (T2). Additional follow-up sur-
veys occurred 3 (T3) and 7 months (T4) later. Retention for
the 7-month follow-up period was 73% (Fig. 1). Participants
could earn up to $95 in gift cards for completing study sur-
veys. The Institutional Review Board at The Ohio State Uni-
versity approved this study.

Study materials

We describe intervention and control group materials in
detail elsewhere7 and briefly in the following sections. The
project website delivered materials to both groups. After
completing the T2 survey, participants could print or save
a PDF summary of their materials. Participants could also
log back into the project website and review their materials
throughout the study, except when completing surveys.

Intervention condition. The Outsmart HPV intervention
was based primarily on the protection-motivation theory8

and consisted of two components: (a) population-targeted,
individually tailored content about HPV and HPV vaccine;
and (b) monthly HPV vaccination reminders sent via email
and/or text message. The first component presented content
in four sequential sections:

1. ‘‘Learn about HPV’’ provided targeted information
about HPV and HPV-related disease among gay and bi-
sexual men. This included epidemiological information
about these topics, such as the prevalence and transmis-
sion of HPV and HPV-related disease.

2. ‘‘Learn about the Vaccine’’ provided information
about HPV vaccine recommendations for YGBM and

vaccine effectiveness, as well as individually tailored
testimonials (based on men’s relationship status and
if they had a regular healthcare provider) that illus-
trated reasons why men may decide to get vaccinated.

3. ‘‘Get Answers’’ provided information to address poten-
tial barriers and concerns about HPV and HPV vaccine
using a question and answer format. All intervention
group participants could view all questions and an-
swers, but the order of information was tailored based
on T1 survey responses. For example, information
addressing the potential barriers and concerns endorsed
by a participant on the T1 survey (e.g., reasons for not
getting vaccinated thus far) was highlighted by appear-
ing at the top of this section.

4. ‘‘Get Vaccinated’’ provided resources for accessing the
HPV vaccine (e.g., finding a healthcare provider and
potential transportation options), information about
vaccine cost and health insurance, and skills-building
strategies for talking with a provider about the vaccine.
The website then prompted participants to create a cus-
tomized ‘‘vaccination plan’’ that included tailored next
steps for obtaining the HPV vaccine.

Control condition. Participants in the control group re-
ceived standard information about HPV and the HPV vaccine,
which was modeled closely after the Vaccine Information
Statement (VIS) for HPV vaccine.9 The Centers for Disease
Control and Prevention created the VIS to provide information
about HPV and the HPV vaccine that is easy to read and un-
derstand. The VIS includes information about HPV and HPV-
related disease, the health benefits of HPV vaccination, current
HPV vaccine recommendations, and the potential risks associ-
ated with HPV vaccination. We formatted the VIS content to
match the color and font scheme of the project website. We
chose to model the control group content after the VIS because

FIG. 1. CONSORT flow diagram for the Outsmart HPV intervention. aIt was possible for potential participants not to meet
multiple aspects of the study’s inclusion criteria.
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Table 1. Participant Characteristics by Study Group

Intervention (n = 76), n (%) Control (n = 74), n (%)

Demographics
Sexual identity

Bisexual 14 (18) 12 (16)
Gay 62 (82) 62 (84)

Age (years)
18–21 31 (41) 31 (42)
22–25 45 (59) 43 (58)

Race/ethnicity
White, non-Hispanic 44 (58) 41 (55)
African American, non-Hispanic 8 (11) 12 (16)
Other race, non-Hispanic 5 (7) 5 (7)
Hispanic 19 (25) 16 (22)

Relationship status
Othera 58 (76) 62 (84)
In partnership, married, or civil union 18 (24) 12 (16)

Education level
Some college or less 49 (64) 45 (61)
College degree or more 27 (36) 29 (39)

Household income
Less than $50,000 50 (66) 64 (86)
$50,000 or more 26 (34) 10 (14)

Healthcare
Health insurance

None 11 (14) 16 (22)
On parents’ insurance 39 (51) 28 (38)
Insures self 26 (34) 30 (41)

Has a regular healthcare provider
No 38 (50) 35 (47)
Yes 38 (50) 39 (53)

Had a routine medical check-up in the last year
No 40 (53) 40 (54)
Yes 36 (47) 34 (46)

Disclosed sexual orientation to a healthcare provider
No 51 (67) 46 (62)
Yes 25 (33) 28 (38)

Ever perceived discrimination from healthcare provider
No 63 (83) 65 (88)
Yes 13 (17) 9 (12)

Health literacy
Electronic health literacy,b mean (SD) 3.99 (0.76) 3.88 (0.91)

Sexual health
Age at sexual debut

Younger than 18 years 38 (50) 39 (53)
18 years or older 38 (50) 35 (47)

Lifetime number of sexual partners
11 or fewer 40 (53) 36 (49)
12 or more 36 (47) 38 (51)

HIV status
Negative 70 (92) 72 (97)
Positive 6 (8) 2 (3)

Ever have an STI
No 60 (79) 59 (80)
Yes 16 (21) 15 (20)

Percentages may not total 100 due to rounding.
aNever married or were divorced, separated, or widowed.
bFour-item scale; possible range 1–5 with higher values indicating greater electronic health (e-health) literacy.
HIV, human immunodeficiency virus; SD, standard deviation; STI, sexually transmitted infection.
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healthcare providers are required to give a VIS to patients be-
fore vaccination.

Measures

We used self-reported HPV vaccination data to examine
two vaccination outcomes (yes or no for each): HPV vaccine
initiation (receipt of one or more doses) and completion (re-
ceipt of all three doses recommended for our study’s age
range2). As the Outsmart HPV intervention provided skills-
building strategies for talking with a healthcare provider about
the vaccine (given the importance of provider recommen-
dation for vaccination among YGBM3), we also examined
whether participants indicated that they had talked with a
healthcare provider about the HPV vaccine since study entry
(yes or no). All outcomes were based on data from the T3
and T4 surveys. We categorized participants who did not com-
plete follow-up surveys as ‘‘no’’ for all outcomes. The T1
survey assessed a range of demographic and health-related
characteristics (Table 1) using items based on those from
our past work.3 We assessed participants’ electronic health
(e-health) literacy using a four-item scale with Likert-type
responses that were coded so higher values indicated
greater e-health literacy (possible range 1–5).10,11

Data analysis

We first used descriptive statistics to examine demogra-
phic and health-related characteristics, but, as recently sug-
gested,12 did not use statistical tests to compare study groups
on these baseline characteristics. We then used logistic regres-
sion models to compare study groups on all outcomes and pro-
duce odds ratios (ORs) and 95% confidence intervals (CIs). All
analyses were intent-to-treat and used two-tailed statistical
tests with a critical alpha of 0.05. We conducted analyses
using Stata version 14.0 (StataCorp LP, College Station, TX).

Results

Table 1 provides data on baseline demographic and health-
related characteristics. The majority (83%) of participants
self-identified as gay. Most participants were aged 22–25
(59%); non-Hispanic White (57%); and never married or
were divorced, separated, or widowed (80%); and did not
have a college degree (63%). Participants were from 31 states
and the District of Columbia. Most participants had health in-
surance through a parent (45%) or were self-insured (37%).
Approximately half of participants had a regular healthcare
provider (51%) and reported having a routine medical
checkup in the last year (47%). Fifteen percent of partici-
pants reported perceived discrimination from a healthcare
provider in the past. The descriptive statistics were highly
similar between the intervention and control groups for al-
most all baseline characteristics.

Overall, 35% of participants (53/150) reported initiating the
HPV vaccine series, and 7% (10/150) reported completing the
series. HPV vaccine initiation was more common among par-
ticipants in the intervention group compared to those in the
control group (45% vs. 26%; OR = 2.34, 95% CI: 1.18–4.67;
p = 0.02) (Fig. 2). We also observed a trend toward HPV vac-
cine completion being higher among the intervention group
than the control group (11% vs. 3%; OR = 4.24, 95% CI:
0.87–20.66; p = 0.07). Finally, reports of talking with a

healthcare provider about the HPV vaccine were more com-
mon among participants in the intervention group compared
to those in the control group (46% vs. 30%; OR = 2.02, 95%
CI: 1.03–3.95; p = 0.04).

Discussion

The results of this pilot study suggest that Outsmart HPV
is an effective intervention and a promising strategy for in-
creasing HPV vaccination among YGBM. Indeed, the in-
crease in HPV vaccine initiation among participants who
received Outsmart HPV is comparable to some of the larger
increases in HPV vaccination reported by past interven-
tions.13,14 The intervention’s effect on HPV vaccine comple-
tion was not as pronounced, although this may be attributable
to many individuals who initiate the HPV vaccine series tak-
ing longer than our follow-up period of 7 months to complete
the series.15 For individuals initiating the HPV vaccine series
during our study’s age range, the recommended series still
consists of three doses over 6 months.2 Given the promising
results of our pilot study, an important next step is to further
establish the efficacy of Outsmart HPV in a larger random-
ized trial, as well as determine the mechanism by which
the intervention affects vaccination. Our recent work showed
that the intervention positively affected several theoretical
constructs,7 but a larger randomized trial is needed to deter-
mine if these constructs act as mediators.

Both the intervention delivery method and approach were
key strengths of Outsmart HPV and likely contributed to its
success. Gay and bisexual men rely extensively on technol-
ogy for health information, and our results provide further
evidence that web-based interventions improve health be-
haviors among YGBM.16 These results also provide further
evidence that multicomponent interventions may be more ef-
fective at increasing vaccination than single-component ap-
proaches.13 Importantly, Outsmart HPV content included
resources to help YGBM navigate the logistics of obtaining
the HPV vaccine (e.g., cost and health insurance) and pro-
vided skills training for talking with a provider about the
vaccine. The latter likely helps explain the observed differ-
ence between study groups for talking with a healthcare pro-
vider about the HPV vaccine. Such content can address
several of the barriers to HPV vaccination reported by
YGBM in past work.3,17

FIG. 2. Human papillomavirus vaccine initiation (i.e., re-
ceipt of any doses) and completion (i.e., receipt of all three
doses) among young gay and bisexual men by study
group. Bars indicate standard errors.
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Limitations

The study limitations include a modest sample size and self-
reported HPV vaccination data. However, self-reported HPV
vaccination data among young adults result in only a 2% net
bias compared to medical records.18 We also did not collect
data on the type of healthcare provider or clinic where partic-
ipants received the HPV vaccine, or whether participants were
transgender individuals. We recruited all participants through
Facebook, which could limit the generalizability of the find-
ings, although participants in our study were demographically
similar to YGBM from other national studies.6

Conclusions

To our knowledge, Outsmart HPV is the first HPV vaccina-
tion intervention developed specifically for YGBM. The find-
ings from this pilot study demonstrate the potential of this
intervention as a technology-based strategy for reaching, and
increasing HPV vaccination among, YGBM. Future efforts
are needed to further establish the efficacy of Outsmart HPV
in a larger randomized trial and to determine the mechanism
by which the intervention affects vaccination behaviors.
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