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Abstract

The purpose of the current study was to identify predisposing, enabling, and need-based factors associated with human
papillomavirus (HPV) or HPV vaccination intentions among ethnoracial minority men who have sex with men (MSM) and
gender expansive natal males. This was a secondary analysis of survey data from 299 Black and Hispanic MSM and gender
expansive young (aged 18-30 years) adults living in the USA. Variable selection was informed by Anderson’s model of
healthcare utilization. Outcomes were self-reported HPV vaccination and vaccine intentions. Less than half of the sample
(45.5%) reported initiating (i.e., receiving at least 1 dose) HPV vaccination. Hierarchical multiple regression was used to
identify relevant theoretical predictors. Among those who were unvaccinated, 14.2% were unlikely, 56.3% were undecided,
and 29.4% likely to initiate HPV vaccination within the next 12 months. More favorable vaccine attitudes (adjusted preva-
lence ratio [aPR]=1.55;95% CI. 1.12-2.15), past year routine check-up (aPR=1.50; 95% CI: 1.14-1.97), and ever being
diagnosed with anogenital warts (aPR=1.55; 95% CI: 1.12-2.15) were independently associated with the probability of
HPV vaccination. Several enabling factors (e.g., testing for sexually transmitted infections) were not associated with HPV
vaccination, suggesting routine missed opportunities. There were no associations between predictor variables and HPV vac-
cine intentions. Targeted efforts are needed to decrease anal cancer disparities experienced by ethnoracial minority MSM.
Leveraging enabling factors already present this population (e.g., STI testing and pre-exposure prophylaxis use) are potential
targets for interventions to increase the reach of HPV vaccination.
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Introduction

Anal cancer, while rare in the general population, dispro-
portionately affects men who have sex with men (MSM),
in addition to populations with high prevalence of anal
human papilloma virus (HPV) infections (e.g., transgender
women who have sex with men) [1]. African American men,
particularly men < 50 years old, have an increased risk of
anal cancer [2—4]. Black race was also found to be a poor
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prognostic factor in anal cancer specific survival, independ-
ent of socioeconomic status [5].

Like cervical cancer, persistent HPV infection is the nec-
essary cause of anal cancers [1]. Anal sex behaviors (e.g.,
receptive anal intercourse) are a significant risk factor for
HPYV infection and subsequent anal cancer. However, unlike
for cervical cancer, there are no national guidelines regard-
ing anal cancer screening [6]. Thus, current public health
efforts emphasize primary prevention through prophylactic
HPYV vaccination [7].

Vaccination against HPV types 16 and 18, either through
quadrivalent or nonavalent HPV vaccination, is safe and
effective at preventing anal cancer [8]. While HPV vaccina-
tion is prioritized for adolescents aged 11 and 12, catch-up
vaccination is recommended up through age 26 [7]. HPV
vaccination coverage among adolescent males is currently
insufficient (~52%) to reduce anal cancer disparities [9];
thus, targeted interventions to increase reach and uptake
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among those most at risk are required. In one nationally
representative study, HPV vaccine initiation was only
32.8% among MSM aged 18-26 and 13.2% among those
was 27 years and older [10]. Coverage is similar among
transgender women, but lower among Black and Hispanic
MSM [10, 11].

Research is needed to identify factors associated with
HPYV vaccine uptake among ethnoracial MSM for three pri-
mary reasons. First, African American men have higher risk
of anal cancer development and are more likely to experi-
ence poorer treatment outcomes. Second, HPV vaccination
uptake among Black and Hispanic MSM is lower than their
non-Hispanic counterparts. Third, intersectionality sug-
gests that Black and Hispanic MSM experience interacting
systems of oppression that have direct impact on relevant
predictors of HPV vaccination, such as their trust in the
recommendations of medical authorities and their comfort
in engaging with providers regarding stigmatized behaviors
(i.e., anal intercourse) [12].

Many of the existing studies on HPV vaccine uptake in
MSM do not report on an explicit theoretical approach or
rely heavily on intrapersonal theories of health behavior
(e.g., the theory of planned behavior) [13]. In the current
study, Andersen’s model of healthcare utilization was used
to identity predisposing (i.e., sociocultural factors that influ-
ence HPV vaccine decisions), enabling (i.e., factors that may
facilitate utilization of HPV vaccination), and need based
factors (i.e., professional judgment about an individual’s
need for HPV vaccination) associated with HPV vaccina-
tion (initiation or intentions) among an at risk sample of
Black and Hispanic MSM and gender-expansive young
adults [14]. This theoretical framework is frequently used
to identify factors that facilitate or impede the utilization of
health services. This approach provided the conceptual basis
to assess equity in the uptake of HPV vaccination among
underserved populations. The following research question
was explored: Which predisposing, enabling, and need based
factors are associated with HPV vaccination or HPV vac-
cination intentions among ethnoracial minority MSM and
gender expansive natal males?

Methods
Participants and Procedures

This was a secondary analysis of data from the second wave
of the Longitudinal PrEP and Substance Use National Sur-
vey, a panel study to explore sexual health behaviors among
Black and Hispanic MSM and gender expansive natal males.
The study consisted of 300 participants with two waves of
data collection. HPV vaccination was assessed at wave 2.
Wave 2 data was collected between February and March of
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2021. The initial inclusion criteria included (1) age 18-29,
(2) identify as Black, Hispanic, Latino, and/or Latinx, (3)
reported male sex at birth, (4) resided in the USA, and (5)
had anal sex with another man in the past year. All study
protocols were approved by the University of Connecticut’s
Institutional Review Board.

Baseline data were collected in partnership with the
Human Rights Campaign (HRC), a US-based non-profit
LGBTQ advocacy group and political lobbying organization.
HRC and researchers contacted national networks, utilized
several large mailing lists, and posted on social media (Twit-
ter, Facebook, and Instagram) accounts with the assistance
from HRC’s wide-reaching network of community partners.
Additionally, HRC leveraged connections with local com-
munity-based organizations, health departments, and other
health centers.

At follow up in wave 2, participants were recontacted and
invited to complete an anonymous web-based questionnaire.
Most survey instruments were repeated from wave 1, but
COVID and HPV questions were newly included. Partici-
pants were provided a $25 gift card to Amazon, or a Venmo
(cash) payment as an incentive.

Measures

Outcome variables Self-reported HPV vaccination and HPV
vaccine intentions (for those unvaccinated) were the main
outcome variables. Participants were asked: “Do you plan
to get the first HPV vaccine shot in the next 12 months?”
Participants that responded, I have already received the HPV
vaccine, where coded as vaccinated. Those who were not
previously vaccinated responded either Yes, I will [definitely,
probably] get the first shot in the next 12 months, I do not
know/l am unsure, or No, I will [definitely, probably] NOT
get the first shot in the next 12 months. The next 12-month
HPV vaccine intentions were coded as likely (definitely or
probably will), undecided, and unlikely (definitely or prob-
ably will not).

Predisposing factors

Sociodemographics Predisposing factors included age
cohorts based on current HPV vaccine recommendations
(18-26 for routine catchup or 27-30 for shared clinical deci-
sion making), ethnoracial identity (non-Hispanic Black or
Hispanic), educational attainment, and marital status (mar-
ried or in a domestic partnership vs single, divorced, or
widowed). Sexual orientation and gender identity (SOGI)
were assessed as sexual identity (gay/same gender loving,
bisexual/pansexual, or another identity including hetero-
sexual or straight, queer, questioning, or other) and current
gender identity (cis-gender man or gender expansive, which
included agender, genderfluid, genderqueer, or nonbinary).
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Vaccination Beliefs Participants were asked, “How likely
are you to get vaccinated for coronavirus once a vaccina-
tion is available to the public?” for which they responded as
either very unlikely, somewhat unlikely, unsure, somewhat
likely, or very likely. They were also asked to rate their level
of agreement or disagreement on a 4-point Likert scale to
the following statements about childhood vaccines: (1) have
many known harmful side effects, (2) provides important
benefit to society, (3) may lead to illness and death, and (4)
are useful and effective [15]. Responses were averaged into
a single scale score with higher values indicating more posi-
tive attitudes toward vaccines (a=0.80).

Enabling factors

Health Care Status Enabling factors included health insur-
ance coverage (any kind of coverage vs no coverage), health
care utilization (i.e., routine check-up defined as a general
physical exam, not an exam for a specific injury, illness, or
condition), and being tested for a sexually transmitted infec-
tion within the previous year.

Pre-exposure prophylaxis (PrEP) Use Status PrEP use was
assessed with two items. The first item asked of participants
who reported that they were aware of PrEP: “Have you ever
taken PrEP before, even if just one pill?” Response options
were No and Yes. Participants who had never heard of PrEP
were excluded (n=35). A separate item asked participants
who reported they had ever taken PrEP, “Do you currently
take PrEP?” with response options of No and Yes. Based on
these responses, PrEP use was classified as Never, not cur-
rent, and current.

Need-Based factors

Need-based factors (i.e., professional judgment about need
for HPV vaccination) included those related to HPV expo-
sure. Participants were asked to indicate if they had ever
been diagnosed with anogenital warts and engaged in anal
sex with a man within the past month. Response options
were No and Yes. If they had ever engaged in anal sex with a
man, they were asked “How old were you the first time you
had anal sex with a man?” which was entered as a continu-
ous value.

Analysis

All analyses were conducted in SAS 9.4 (SAS Institute,
Cary, NC). Bivariate differences were examined using chi-
square test of independence, Fisher’s exact test, or analysis
of variance, where appropriate. Variables with bivariate
associations (p <0.10) with HPV vaccination or HPV vac-
cine intentions were included in multivariable regression

models. Models were run separately for predisposing (model
1), enabling (model 2), and need related factors (model 3).
Variables with statistically significant (p <0.05) independ-
ent associations with HPV vaccination in models 1-3 were
included in a final model (model 4). Adjusted prevalence
ratios with 95% confidence intervals were reported as the
measure of association. Three hundred participants com-
pleted the second wave of the survey; however, one par-
ticipant was excluded because of a missing response on the
HPYV vaccination question. Thus, the analytic sample for this
study was 299. Listwise deletion was used for the missing
data on predictor variables (< 2% for any given variable).

Results

Sample characteristics are reported in Table 1. The aver-
age age was 26.5 (SD=2.7). Most identified as Hispanic or
Latino (66.2%), cisgender men (93.3%), gay or same gen-
der loving (80.0%), and unmarried (93.0%). General vac-
cine attitudes were positive (M =3.59; SD =0.49) as were
COVID-19 vaccine intentions (85.6% likely). The majority
had health insurance (84.6%), had a routine check within
the previous year (77.6%), and were recently tested for
STIs (77.6%). Current PrEP use was reported by less than
half (42.3%). The average age for first anal sex with a male
partner was 17.6 (SD=2.5). Most reported recent anal sex
(70.1%). Approximately 4% of the sample had ever been
diagnosed with anogenital warts.

Less than half of the sample (45.5%) reported initiating
(i.e., receiving at least 1 dose) HPV vaccination Table 1.
Among those who were unvaccinated, 14.2% were unlikely,
56.3% were undecided, and 29.4% likely to in initiate HPV
vaccination within the next 12 months.

HPV vaccination

The bivariate analyses (Table 1) showed that predisposing
factors associated with lower prevalence of HPV vaccina-
tion were non-Hispanic Black race, lack of college educa-
tion, and lower vaccine attitudes (p < 0.05). Enabling factors
associated with lower prevalence of HPV vaccination were
lack of health insurance, no past year routine check-up, and
no past year STI testing (p <0.05). The need for care factors
associated with lower HPV vaccination were never being
diagnosed with anogenital warts (p <0.01) and no recent
anal sex (p <0.10).

Multivariable analyses are reported in Table 2. Mean
vaccine attitudes (predisposing), past year routine check-up
(enabling), and ever being diagnosed with anogenital warts
(need) were positively associated with a higher probabil-
ity of HPV vaccination. In the final model, higher vaccine
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Table 1 HPV vaccination and intentions to be vaccinated by predisposing, enabling, and need related factors among Black and Hispanic/Latino
sexual and gender minority adults

Total sample HPV Vaccination P HPV vaccination intentions, next 12 months P
(N=299) (N=160)
% no % yes % unlikely % undecided % likely
Total 53.5 46.5 144 56.3 29.4
Predisposing factors
Mean age (SD) 26.5 (2.7) 26.3(2.72) 26.4 (2.68) 48 26.7 (2.1) 26.7 (2.7) 26.5 (3.0) 91
Catchup age range .66 53
18-26 140 (46.8) 52.1 479 11.0 58.9 30.1
27-30 159 (53.2) 54.7 453 17.2 54.0 28.7
Ethnoracial identity .02 .59
Non-Hispanic Black 101 (33.8) 63.4 36.6 10.9 57.8 31.3
Hispanic/Latino 198 (66.2) 48.5 515 16.7 55.2 28.1
College educated .03 97
No 107 (35.8) 61.7 38.3 15.2 56.1 28.8
Yes 192 (64.2) 49.0 51.0 13.8 56.4 29.8
Sexual identity 37 728
Gay/same gender loving 242 (80.9) 554 44.6 14.9 56.7 284
Bisexual/pansexual 37 (12.4) 43.2 56.8 12.5 62.5 25.0
Another sexual identity 20 (6.7) 50.0 50.0 10.0 40.0 50.0
Gender .55 .34¢
Cisgender man 279 (93.3) 53.1 47.0 15.5 56.1 28.4
Gender expansive 20 (6.7) 60.0 40.0 0.0 58.3 41.7
Partnered 90 228
No 277 (93.0) 53.8 46.2 14.8 54.4 30.9
Yes 21 (7.1) 52.4 47.6 9.1 81.8 9.1
COVID-19 vaccination intentions 74 .05%
Unlikely/Undecided 43 (14.4) 51.2 48.8 31.8 40.9 27.3
Likely 256 (85.6) 53.9 46.1 11.6 58.7 29.7
Mean vaccine attitudes scale (SD) 3.6 (0.5) 3.5(0.5) 3.7(0.5) <.01 3.6 (0.5) 3.5(0.4) 3.4(0.6) .18
Enabling Factors
Health insurance .04 32
No 46 (15.4) 67.4 32.6 12.9 67.7 19.4
Yes 253 (84.6) 51.0 49.0 14.7 535 31.8
Past year routine checkup <.01 11
No 118 (39.5) 65.3 34.8 18.2 59.7 22.1
Yes 181 (60.5) 459 54.1 10.8 53.0 36.1
STI test within past year .05 .58
No 67 (22.4) 64.2 35.8 16.3 60.5 233
Yes 232 (77.6) 50.4 49.6 13.7 54.7 31.6
PrEP Use 11 29
Never 109 (37.2) 59.6 40.4 154 55.4 29.2
Yes, not current 60 (20.5) 55.0 45.0 242 57.6 18.2
Yes, current 124 (42.3) 46.0 54.0 8.8 59.7 31.6
Need based factors
Diagnosed with anogenital warts <.01
No 286 (95.7) 55.2 44.8 b
Yes 13 (4.4) 154 84.6
Anal sex, past month 07 .90
No 89 (29.9) 61.8 38.2 12.7 58.2 29.1
Yes 209 (70.1) 50.2 49.8 15.2 55.2 29.5
Mean age at first anal sex with a man (SD) 17.6 (2.5) 17.7 (2.5) 17.4 (2.5) 22 17.7 (2.5) 17.9 (2.6) 17.6 (2.6) 79

Bolded entries are statistically significant at p < 0.05
“Fisher exact test

bCell sizes too small to estimate
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Table 2 Predisposing, enabling, and need related factors associated with HPV vaccination among Black and Hispanic/Latino sexual and gender

minority adults

Predisposing factors Enabling factors

Model 1 Model 2
aPR (95% CI) aPR (95% CI)

Need for care

Model 3
PR (95% CI)

Independent predis-
posing and enabling
factors

Model 4

aPR (95% CI)

Race
Non-Hispanic Black
Hispanic/Latino
College educated
No
Yes
Mean vaccine attitudes scale
Health insurance
No
Yes
Past year routine checkup
No
Yes
STI test within past year
No
Yes

1.00
1.23 (0.92-1.58)

1.00
1.21 (0.92-1.59)
1.51 (1.07-1.59)

1.00
1.51 (0.98-2.31)

1.00
1.47 (1.10-1.95)

1.00
1.26 (0.89-1.78)

1.55 (1.12-2.15)

1.00
1.50 (1.14-1.97)

Diagnosed with anogenital warts
No
Yes
Anal sex, past month
No
Yes

1.00 1.00
1.78 (1.36-2.35) 1.48 (1.15-1.90)

1.00
1.24 (0.92-1.68)

aPR, adjusted prevalence ratios; PR, crude prevalence ratio

aPRs in bold indicate statistical significance>0.05. Regression results for the HPV vaccine intentions outcome are reported in the “Results”

section

attitudes (aPR=1.55; 95% CI: 1.12-2.15), past year rou-
tine check-up (aPR=1.50; 95% CI. 1.14-1.97), and ever
being diagnosed with anogenital warts (aPR=1.55;95% CI:
1.12-2.15) were independently associated with the probabil-
ity of HPV vaccination.

HPV vaccination intentions

In bivariate analyses, only COVID-19 vaccination intention
was associated with HPV vaccination intentions (p =0.05);
however, COVID-19 vaccine intentions (likely vs undecided/
unlikely) were not associated with HPV vaccine intentions in
regression models (HPV undecided vs unlikely [PR=1.48;
95% CI: 0.96-2.31] or (HPV likely vs. unlikely [PR=1.56;
95% CI: 02.87]).

Discussion

In this study HPV vaccination was underutilized by Black
and Hispanic MSM. Nearly half of the sample was within
the recommended age range for routine catchup vaccina-
tion and the other half had aged out within the previous
4 years [7]. Yet, more than half remained unvaccinated
despite the presence of multiple enabling factors such
as having health insurance, having a past year medical
check-up, undergoing recent STI testing, and having been
on PrEP. Among these enabling factors, only a past year
routine check-up was associated with a higher probability
of HPV vaccination.

The vaccine attitudes, but not race or educational
attainment, was the predisposing factor independently
associated with HPV vaccination. This is in contrast to
previous research finding college education significantly
associated with HPV vaccination [10, 16]. However, in our
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model, the effect of education was mitigated by vaccine
attitudes. Higher levels of educational attainment were
also positively associated with vaccine attitudes in the
general US population [17]. Improving attitudes toward
vaccinations—particularly among MSM with less educa-
tion—should be a part of the efforts to increase reach and
access to HPV vaccination specifically and information
about anal cancer prevention more generally [18, 19].

Analysis of need related factors showed that a history of
HPV-related disease (i.e., lifetime occurrence of anogeni-
tal warts) was associated with HPV vaccination; however,
recent risk behaviors (i.e., anal sex) were not associated
with HPV vaccination. This suggests that, at least in some
cases, the recommendation and uptake for HPV vaccina-
tion is reactionary to the presence of clinical disease.
HPYV vaccine status should be assessed at healthcare visits
involving STI testing and PrEP initiation to increase reach
and equity for ethnoracial MSM. The findings reported
here reflect patterns of missed opportunities for HPV vac-
cination among MSM engaged in sexual healthcare [10].

Findings from this study are limited by a few key meth-
odological considerations. First, HPV vaccination was
self-reported. While recall of HPV vaccination was found
to be highly sensitive among adult MSM, bias is likely
higher among those who were vaccinated at younger ages
[20]. Second, the non-probability sampling utilized in
acquiring this sample may limit the generalizability of the
findings. The sample was mostly college educated and had
high levels of healthcare access and utilization. Additional
barriers likely exist for those with less socioeconomic
resources. Lastly, this sample consisted mostly of cisgen-
der MSM. More research is needed to better understand
barriers to HPV vaccination among transgender women
and gender-expansive natal males.

Targeted efforts are needed to reduce anal cancer
disparities experienced by ethnoracial minority MSM.
Promoting HPV vaccination through culturally targeted
mobile phone interventions may help to modify predis-
posing factors (e.g., vaccine attitudes) and can be mod-
eled after existing sexual health interventions [21, 22].
Similarly, social media campaigns targeting Black and
Hispanic MSM have been effective at promoting aware-
ness and positive attitudes toward PrEP and can be adapted
to promote HPV vaccination and anal cancer prevention
more broadly [23].

Interventions should also leverage existing enabling
factors, such as the utilization of sexual health services
(e.g., PrEP) in which HPV vaccination is not currently
being routinely promoted [24]. For example, HPV vaccine
status should be routinely assessed for MSM during sexual
health visits involving STI testing and PrEP management.
Targeting providers with anal cancer prevention education,
clinic-based feedback, and communication strategies has
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been shown to improve HPV vaccination in the general
population and can be adapted specifically for clinics with
large MSM patient populations [24, 25]. HPV vaccination
among ethnoracial minority MSM is an under-explored
area of research and requires further intervention-focused
research.
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