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Abstract
Although transgender and nonbinary (TNB) people can acquire human papillomavirus (HPV), research examining
HPV vaccination in these populations is scarce. TNB individuals experience high levels of gender-related health
care discrimination, which may undermine HPV vaccine uptake. Using data from a national online survey
(N = 716), we found a negative association between gender-related health care discrimination and HPV vaccina-
tion among transgender women and nonbinary individuals who were assigned male at birth (AMAB; odds ratio
[OR] = 0.52; 95% confidence interval [CI]: 0.29–0.93). Addressing gender-related health care discrimination may
facilitate HPV vaccination and help prevent HPV-related cancers among transgender women and nonbinary
AMAB individuals.
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Introduction
Research on human papillomavirus (HPV) vaccination
among transgender and nonbinary (TNB) people—in-
cluding transgender women, transgender men, and in-
dividuals with a gender identity that is either a
combination of or neither woman nor man (i.e., nonbi-
nary)—is scarce. However, TNB people can acquire
HPV from a wide range of sexual behaviors (e.g.,
oral, anal, or vaginal sex with body parts or sex toys)
with sexual partners with various gender identities
and sexual orientations.1–3

Further, studies indicate that transgender women
and nonbinary assigned male at birth (AMAB) individ-

uals are at especially high risk of HIV as a result of el-
evated levels of social and economic marginalization,
violence, trauma, depression, and substance use, all of
which are linked to interpersonal and structural
transphobia.4–7 Thus, given the association between
HIV and HPV infection, transgender women and non-
binary AMAB people may be at particularly high risk of
acquiring HPV and developing HPV-related cancers,
including anal, oropharyngeal, and penile cancer.1,2,8

TNB people face notable barriers to accessing health
care in general and HPV-related care, including HPV
vaccination, in particular.1,3,9 Barriers include limited ac-
cess to health insurance and a usual source of care,
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among TNB individuals and limited provider knowledge
of and competence in transgender health, including sex-
ual health. Moreover, the lack of inclusion of TNB
people in sexuality and HPV education materials
and programs and HPV vaccination guidelines
may lead to erroneous assumptions among provid-
ers, patients, and parents that HPV vaccines are
not relevant to these populations. Further, and the
initial marketing of the HPV vaccine to (presumably
cisgender) women and girls for the prevention of
cervical cancer may have led to inaccurate beliefs
that HPV vaccination is not needed among TNB
individuals.1,3,9,10

Further, TNB people experience pervasive gender-
related stigma and discrimination from providers and
staff in health care settings.1,3,9,11,12 For example, data
from the 2015 U.S. Transgender Survey show that,
among participants who reported seeing a health care
provider in the past year, one-third (33%) had experi-
enced discriminatory treatment in a health care setting
in relation to their gender identity or expression, in-
cluding being denied care, being verbally harassed,
being physically or sexually assaulted, or having to
educate their provider about transgender people to re-
ceive adequate care.11 In addition, institutional prac-
tices, systems, and norms in health care organizations
tend to exclude and marginalize TNB people.11

Gender-related stigma and discrimination in health
care settings—at both the provider and institutional
levels—may undermine receipt of health services such
as HPV vaccines among TNB people by leading to
avoidance of or delayed care, a lack of health care pro-
vider recommendation of needed services, and mistrust
of health care providers’ recommendations.1,3,9,13

Thus, we designed a quantitative study to examine
the association between gender-related health care dis-
crimination and HPV vaccination initiation among
TNB young adults in the United States (U.S.).

Materials and Methods
Study population
We conducted a national cross-sectional online survey
among transgender women and men and nonbinary
AFAB and AMAB U.S. young adults between February
and July 2019 (N = 716). Individuals were eligible to
complete the survey if they were aged 18–30 years,
lived in the United States, and reported a gender iden-
tity (e.g., woman, man, nonbinary) that does not match
cultural expectations for the sex they were assigned at
birth (i.e., female, male).

Participant recruitment
Study participants were recruited using a variety of
strategies—including through community-based orga-
nizations, listservs, newsletters, college student organi-
zations, and social media groups serving TNB young
people, lesbian, gay, bisexual, transgender, and queer
health centers, and paid targeted social media adver-
tisements. Recruitment materials contained a link to
an online screening form that interested participants
could complete to assess their eligibility. Eligible indi-
viduals received a link to an online informed consent
form, and participants who consented to participate
in the study were given access to the anonymous online
survey. All research activities were reviewed and ap-
proved by the Boston Children’s Hospital Institutional
Review Board.

Data collection
The survey was administered online using REDCap. All
completed surveys were validated using a 3-stage pro-
tocol involving a combination of automated and man-
ual screening procedures aimed at ensuring that
respondents were not fraudulent (i.e., ineligible partic-
ipants or preprogrammed bots) and/or did not com-
plete the survey multiple times. A total of 4,604
individuals completed the online screening form and
1,677 completed the online survey. Of these, 716
(43%) passed all validation procedures and were in-
cluded in the final sample. Upon completion of the
survey, participants could choose to either receive a
US $10 gift card, or donate their incentive to one of
two community-based transgender health and rights
organizations.

Measures
The dichotomous outcome was HPV vaccination initi-
ation ( ‡ 1 dose; yes/no), which was assessed using the
following question: ‘‘How many doses of the HPV vac-
cine have you received?’’

The primary predictor was ever experiencing
gender-related discrimination when obtaining health
care (yes/no), which was assessed using the following
item from the gender-related discrimination subscale
of the Gender Minority Stress and Resilience Scale14:
‘‘I have had difficulty getting health care or mental
health treatment (transition-related or other) because
of my gender identity or expression.’’ Response options
included never, before age 18 years, after age 18 years,
and in the past year. Per the scale developers’ recom-
mendation, this item was coded dichotomously as
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never or ever (i.e., all other responses).14 There were no
missing data for HPV vaccination initiation or gender-
related health care discrimination.

Demographic factors, which are shown with their
categorization in Table 1 and were selected a priori
based on the scientific literature and conceptualized
as potential confounders, included age, gender iden-
tity, race/ethnicity, geographic region, and sexual ori-
entation identity. The proportion of missing data for
potential confounders was small. Specifically, of
these variables, only geographic region had missing-
ness at 0.1% (n = 1) in the total sample, 0.2% (n = 1)
among AFAB participants, and 0.0% (n = 0) among
AMAB participants.

Statistical analysis
We first ascertained the distribution of all HPV vaccina-
tion initiation, gender-related health care discrimination,
and demographic factors among TNB U.S. young adults
aged 18–30 years (N = 716), overall and stratified by sex
assigned at birth. We then ascertained the bivariate asso-
ciation between ever experiencing gender-related health
care discrimination and HPV vaccination initiation
using the chi-square test in the total sample and
among transgender men and non-binary AFAB people
(n = 412) and transgender women and non-binary
AMAB people (n = 304) separately.

Further, we used multivariable logistic regression to
estimate odds ratios (ORs) and 95% confidence

Table 1. Percent Distribution of Demographic, Socioeconomic, and Health Care Factors Among Transgender Men
and Nonbinary Assigned Female at Birth People and Transgender Women Assigned Male at Birth People
Aged 18–30 Years (N = 716)

Characteristic (%)
Total

(N = 716)
Transgender men and nonbinarya

AFAB people (n = 412)
Transgender women and nonbinarya

AMAB people (n = 304)

Age (years)
18–24 59.5 62.1 55.9
25–30 40.5 37.9 44.1

Gender identity
Transgender woman or man 57.4 35.7 86.8
Nonbinarya 42.6 64.3 13.2

Race/ethnicity
Asian 6.8 9.0 3.9
Black 13.7 13.8 13.5
Latinx or Hispanic 9.8 11.2 7.9
White 43.7 33.0 58.2
Multiracial or another race/ethnicity 26.0 33.0 16.4

Geographic region
Midwest 15.1 14.3 16.1
Northeast 33.9 38.6 27.6
South 26.4 25.2 28.0
West 24.4 21.6 28.3
Missing 0.1 0.2 0.0

Sexual orientation identity
Heterosexual 9.6 5.8 14.8
Bisexual, pansexual, or queer 60.8 69.4 49.0
Lesbian or gay 18.4 12.4 26.6
Another sexual orientation identity 11.2 12.4 9.5

Educational attainment
Less than college 20.0 12.1 30.6
Some college or more 80.0 87.9 69.4

Employment status
Employed 54.5 49.0 61.8
Student 36.7 43.2 28.0
Unemployed 8.8 7.8 10.2

Health Insurance
Public 27.7 26.7 28.9
Private 53.9 59.5 46.4
None 12.3 6.1 20.7
Missing 6.1 7.8 3.9

Ever experienced gender-related health
care discrimination: yes 52.1 48.1 57.6

Percentages may not add 100 due to rounding.
aIncludes nonbinary, genderqueer, gender nonconforming, agender, or another gender identity.
AFAB, assigned female at birth; AMAB, assigned male at birth.
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intervals (CIs) for HPV vaccination initiation in rela-
tion to lifetime gender-related health care discrimina-
tion, adjusting for age, gender identity, race/ethnicity,
geographic region, and sexual orientation identity,
overall and by sex assigned at birth. All analyses were
conducted using R Version 4.0.2.

Results
Table 1 shows that the majority of survey participants
were aged 18–24 years—both in the total sample and
among transgender men and non-binary AFAB people
and transgender women and non-binary AMAB people.
Further, the majority (64.3%) of transgender men and
nonbinary AFAB people reported a gender identity out-
side of the gender binary (i.e., nonbinary, including non-
binary, genderqueer, gender nonconforming, agender, or
another gender identity); the majority (86.8%) of transgen-
der women and nonbinary AMAB people identified as a
woman or transgender woman. In the total sample, most
(43.7%) participants identified as white, including the
majority (58.2%) of transgender women and nonbinary
AMAB individuals and about a third (33.0%) of transgen-
der men and nonbinary AFAB individuals (Table 1).

The overall sample was composed of 6.8% Asian, 13.7%
Black, 9.8% Latinx or Hispanic, and 26% multiracial indi-
viduals (23.6%) and people from another racial/ethnic
background (2.4%)—with a greater proportion of racially/
ethnically minoritized people among transgender men
and non-binary AFAB people (67.0%) compared with
transgender women and non-binary AMAB individuals
(41.8%). In addition, approximately one-third of par-
ticipants resided in the Northeast, and about a quarter
in the South and West. Most participants identified as
bisexual, pansexual, or queer in the total sample
(60.8%) and among transgender men and non-binary
AFAB people (69.4%) and transgender women and

non-binary AMAB individuals (49.0%). About half
(52.1%) of participants, including the majority of
transgender women and nonbinary AMAB individu-
als (57.6%), had ever experienced gender-related
health care discrimination (Table 1).

Table 2 shows that almost half (49.5%) of participants
had received at least one dose of the HPV vaccine, in-
cluding the majority (66.5%) of transgender men and
nonbinary AFAB individuals and about a quarter
(26.3%) of transgender women and nonbinary AMAB
people. Moreover, in the total sample, participants who
had ever experienced gender-related health care discrim-
ination were significantly less likely than those who had
not to have initiated HPV vaccination (23.6% vs. 25.8%,
p = 0.026).

Stratifying by sex assigned at birth, we found a statisti-
cally significant negative association between gender-
related health care discrimination and HPV vaccination
initiation among transgender women and nonbinary
AMAB individuals (11.8% vs. 14.5%; p = 0.012) but not
transgender men and nonbinary AFAB people (32.3%
vs. 34.2%; p = 0.864) (Table 2).

Adjusting for demographic factors (i.e., age, gender
identity, race/ethnicity, geographic region, and sexual
orientation identity), we found no statistically sig-
nificant association between gender-related health
care discrimination and HPV vaccination initiation
among participants overall (OR = 0.89; 95% CI: 0.64–
1.23), or among transgender men and nonbinary
AFAB individuals in particular (OR = 1.28; 95% CI:
0.83–1.97; Table 3). However, among transgender
women and nonbinary AMAB participants, we ob-
served that those who had experienced gender-related
health care discrimination had significantly lower ad-
justed odds of having initiated HPV vaccination
(OR = 0.52; 95% CI: 0.29–0.93); (Table 3).

Table 2. Distribution of Human Papillomavirus Vaccination Initiation Overall and by Having Ever Experienced
Gender-Related Health Care Discrimination Among Transgender Men and Nonbinary Assigned
Female at Birth People and Transgender Women and Assigned Male at Birth People Aged 18–30 Years (N = 716)

Variable

Total (N = 716)
Transgender men and nonbinarya

AFAB people (n = 412)
Transgender women and nonbinarya

AMAB people (n = 304)

n % (95% CI) p n % (95% CI) p n % (95% CI) p

Total 354 49.5 (47.6–51.3) 274 66.5 (64.2–68.8) 80 26.3 (23.8–28.8)
Ever experienced gender-related health care discrimination

Yes 169 23.6 (22.0–25.2) 0.026 133 32.3 (30.0–34.6) 0.864 36 11.8 (10.0–13.7) 0.012
No 185 25.8 (24.2–27.5) 141 34.2 (31.9–36.6) 44 14.5 (12.5–16.5)

Bolded p-values represent statistically significant associations between ever experiencing gender-related health care discrimination and HPV vac-
cination initiation based on the chi-square test (a = 0.05).

aIncludes nonbinary, genderqueer, gender nonconforming, agender, or another gender identity.
CI, confidence intervals birth.
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Discussion
Using a national cross-sectional online survey, we
found that approximately half of TNB U.S. young
adults had received at least one dose of the HPV vaccine.
However, while two-thirds of young adult transgender
men and nonbinary AFAB people reported initiating
HPV vaccination, only about a quarter of transgender
women and nonbinary AMAB participants had ever
received the vaccine. Further, we found that a high pro-
portion of TNB young adults had experienced discrim-
ination related to gender identity or expression when
obtaining health care during their lifetime.

Of note, the majority of transgender women and
nonbinary AMAB participants reported ever experi-
encing gender-related health care discrimination.
Moreover, our findings indicate that, among trans-
gender women and nonbinary AMAB young adults,
there was a statistically significant negative associa-
tion between ever experiencing gender-related
health care discrimination and initiating HPV
vaccination, adjusting for demographic factors. In

contrast, we found no association between gender-
related health care discrimination and HPV vacci-
nation initiation among transgender men and
nonbinary AFAB participants.

Our study results build on those of McRee et al., who
found an overall HPV vaccination initiation prevalence
of only 35% in a small (n = 34), predominately white
(68%) national sample of transgender individuals
aged 18–26 years,15 by providing estimates of HPV vac-
cine uptake in a large, racially/ethnically diverse na-
tional sample of both TNB young adults, overall and
stratified by sex assigned at birth. Moreover, our results
complement those of Bednarczyk et al. who found that,
in a national online sample of lesbian, gay, bisexual,
and transgender young adults living in rural areas,
transgender women and nonbinary AMAB partici-
pants had a considerably lower likelihood of initiating
HPV vaccination compared with transgender men
and nonbinary AFAB individuals.10

Of note, the prevalence of HPV vaccine uptake
among young adult transgender women and nonbinary

Table 3. Multivariable Logistic Regression Models for the Association Between Having Ever Experienced Gender-Related Health
Care Discrimination and Human Papillomavirus Vaccination Initiation Among Transgender Men and Nonbinary Assigned
Female at Birth People and Transgender Women and Assigned Male at Birth People Aged 18–30 Years (N = 716)

Variable
Total (N = 716)

Transgender men and nonbinarya

AFAB people (n = 412)
Transgender women and nonbinarya

AMAB people (n = 304)
OR (95% CI) OR (95% CI) OR (95% CI)

Ever experienced gender-related health care discrimination
No (reference) 1.00 1.00 1.00
Yes 0.89 (0.64–1.23) 1.28 (0.83–1.97) 0.52 (0.29–0.93)

Age (years)
18–24 (reference) 1.00 1.00 1.00
25–30 0.75 (0.54–1.05) 0.88 (0.57–1.38) 0.46 (0.25–0.82)
Gender identity

Transgender woman or man (reference) 1.00 1.00 1.00
Nonbinarya 2.79 (1.96–3.99) 1.66 (1.03–2.65) 1.46 (0.63–3.36)

Race/ethnicity
White (reference) 1.00 1.00 1.00
Asian 1.12 (0.57–2.24) 1 (0.44–2.37) 0.72 (0.14–2.88)
Black 0.58 (0.35–0.97) 0.65 (0.33–1.32) 0.19 (0.05–0.55)
Latinx or Hispanic 0.71 (0.4–1.26) 0.71 (0.34–1.51) 0.29 (0.06–0.96)
Another race/ethnicity or multiracial 1.00 (0.66–1.51) 0.81 (0.47–1.42) 0.77 (0.34–1.68)

Geographic region
Northeast (reference) 1.00 1.00 1.00
Midwest 0.86 (0.53–1.42) 1.02 (0.51–2.05) 0.79 (0.33–1.81)
South 0.68 (0.44–1.02) 0.77 (0.44–1.34) 0.59 (0.28–1.24)
West 0.72 (0.47–1.12) 0.79 (0.44–1.45) 0.72 (0.34–1.5)

Sexual orientation identity
Heterosexual (reference) 1.00 1.00 1.00
Bisexual, pansexual, or queer 3.38 (1.82–6.67) 2.54 (1.02–6.56) 5.23 (1.88–18.72)
Lesbian or gay 2.00 (1.00–4.18) 2.31 (0.81–6.76) 2.51 (0.8–9.58)
Another sexual orientation identity 1.67 (0.78–3.73) 1.2 (0.42–3.53) 3.35 (0.83–15.11)

Bolded ORs have 95% CIs that do not include 1.
aIncludes nonbinary, genderqueer, gender nonconforming, agender, or another gender identity.
OR, odds ratio.
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AMAB people in our sample (26.3%) was lower than
the prevalence among the young adult transgender
men and nonbinary AFAB individuals in our study
(66.5%) and the overall population of U.S. young adults
(36.3%).16 In contrast, HPV vaccination initiation
among transgender women and nonbinary AMAB
study participants was slightly higher than the preva-
lence among AMAB U.S. young adults overall
(21.2%),16 although considerably lower than the Health
People 2030 target of 80% among adolescents aged
13–15 years.17

The relatively low prevalence of HPV vaccine uptake
among young adult transgender women and nonbinary
AMA individuals in our study may be due to a lack of
health care provider recommendation in these popula-
tions,10 which may be undermined by sex- and/or
gender-related bias, stigma, or prejudice, among pro-
viders, both in general and vis-à-vis HPV vaccination
in particular.18 Moreover, transgender women and
nonbinary AMAB young adults may be reluctant to fol-
low health care providers’ recommendation of HPV
vaccination—or to seek health care in the first
place—due to the pervasive experience or anticipation
of gender-related discrimination.11,13

Finally, HPV vaccination was only recommended
for AMAB youth starting in 2011, as opposed to
2006 among AFAB adolescents and young adults.19

As such it is possible that, as is the case in predomi-
nately cisgender samples, in which HPV vaccine uptake
is higher among AFAB compared with AMAB individ-
uals,16,20 HPV vaccine uptake lags among young adult
transgender women and nonbinary AMAB people
compared with their transgender men and non-binary
AFAB peers.

Our findings should be interpreted in the context
of several limitations. First, our results are based on
a nonprobability, online sample. As such, our find-
ings may not be generalizable to all TNB U.S.
young adults. Second, OR 95% CIs were wide
(Table 3), which indicates that additional research
with larger sample sizes is needed to confirm our
findings. Third, given the cross-sectional nature of
our study, we are unable to establish temporality or
infer causality from our results.

Finally, HPV vaccination initiation was self-reported
by participants and not verified using medical records.
Thus, it is possible that our prevalence estimates under
or overestimate HPV vaccine uptake in this population.
Nonetheless, our findings provide information on the
association between gender-related health care dis-

crimination and HPV vaccination among TNB indi-
viduals, a particularly under-researched population in
the HPV vaccination literature.

Conclusion
In a large, racially/ethnically diverse national sample of
TNB U.S. young adults, we found a low prevalence of
HPV vaccination initiation among young adult trans-
gender women and nonbinary AMAB people, which
was associated with ever experiencing gender-related
health care discrimination in this population.
Thus, our findings suggest that initiatives that ac-
tively prevent and address gender-related discrimi-
nation in health care settings, at not only the
provider but also the institutional level, and are in-
clusive of and relevant to diverse groups of TNB
people are needed to facilitate HPV vaccination
and, in turn, help prevent HPV-related cancers
among transgender women and nonbinary AMAB
people in the U.S.9,13,18
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