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ABSTRACT
Objective: This study aims to identify facilitators and barriers of Human Papillomavirus (HPV)
vaccine acceptance, initiation, and completion among LGBTQ (lesbian, gay, bisexual, trans,
and queer) individuals. Method: A systematic review of qualitative and quantitative studies
on HPV vaccine acceptance, initiation, and completion from 2006 to June 15, 2020 was per-
formed in each database. Results: Twenty-six studies focusing on HPV vaccination among
LGBTQ individuals were reviewed. Conclusions: Knowledge of HPV vaccine and healthcare
providers’ recommendations were identified as facilitators to receive HPV vaccinate, while
high co-pay cost and concerns of the effectiveness and safety were identified as barriers.
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Introduction

The Human Papillomavirus (HPV) is a sexually
transmitted virus through contact with infected
anogenital skin, mucous membranes, or bodily
fluids and can be passed through sexual inter-
course (oral, vaginal, or anal; Ribeiro et al., 2015).
The HPV can even pass through digital-oral and
digital-genital contacts (Mart�ınez & Troconis,
2014). The infection may result in genital warts
and various cancers and can also be asymptomatic
(Boda et al., 2016). HPV infection has become a
leading cause of cervical cancers and penile can-
cer, by which people suffer from long-term mental
and physical distress and shoulder financial bur-
dens for treatment (Cavazos, 2017; Cunningham-
Erves & Talbott, 2015; McBride et al., 2020). As
the most common sexually transmitted infection
in the U.S., HPV causes �20,700 cases in women
and 14,100 cases in men each year for HPV-
related cancers (CDCP, 2019).

LGBTQ (lesbian, gay, bisexual, trans, and
queer) individuals are disproportionately impacted
by HPV (Quinn et al., 2015). Especially for gay
men, they are more likely than heterosexual men

to have oral, anal, and penile HPV infections, so
that it is more than 17 times higher for them to
suffer anal cancer (Daling et al., 2004; Yeung et
al., 2019). LGBTQ individuals are more vulner-
able to HPV infection than heterosexual counter-
parts due to relatively low socioeconomic status,
sparse healthcare utilization, more lifetime sexual
partners, and multiple and concurrent risky
behaviors (such as unprotected anal sex; Quinn et
al., 2015; Tamargo et al., 2017). These population
characteristics make LGBTQ individuals liable to
suffer more negative health outcomes induced by
HPV infection compared with heterosexual indi-
viduals, like anal cancer among gay men and cer-
vical cancer among lesbian women (Boehmer et
al., 2011; Chin-Hong et al., 2005).

The negative health impacts resulting from
HPV-related diseases have created multiple bur-
dens that disparately affect LGBTQ individuals in
the U.S. (Reiter, Gower, et al., 2020). Financial
distress from related medical treatment greatly
contributes to the avoidance or delay of seeking
timely healthcare services (Quinn et al., 2015).
Also, LGBTQ patients are more likely to lack
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regular checks with healthcare providers and
experience stigmatization or discrimination from
healthcare providers (Quinn et al., 2015), which
may promote the delay and hesitancy of seeking
timely treatment for HPV-related diseases (Ceres
et al., 2018). Additionally, LGBTQ individuals
may also experience mental disorders like depres-
sion and anxiety due to sexual or gender iden-
tity-based stigma, substance use, or lacking
regular healthcare providers (Grant et al., 2011;
Hughto et al., 2015; Meyer, 2003). All of these
behavioral factors, economic factors, and social
factors intensify the HPV-related health burden
in the LGBTQ community.

People can go many years before becoming
symptomatic with HPV, and cancers from HPV
can take between years or even decades to emerge
after infection (Moshiri et al., 2016). HPV vaccin-
ation, therefore, plays a critical role in the preven-
tion of cancer-causing infections and precancers,
and subsequent HPV-related diseases and death
(Markowitz et al., 2013; Ribeiro et al., 2015).
According to CDC’s Advisory Committee on
Immunization Practices (ACIP) recommendations,
routine HPV vaccination is recommended at age
11 or 12 years through age 26 years and can be
started as early as age 9 (CDCP, 2016). HPV vac-
cination is recommended to be given as a series of
either two or three doses, and the extant HPV vac-
cines only work for some of the strains of HPV
viruses, such as types 6, 11, 16, 18, 31, 33, 45, 52,
and 58 (Gallego et al., 2020). Due to potential
HPV exposure, those aged 27–45 years are recom-
mended to discuss vaccination with their health-
care provider since they may benefit less from the
HPV vaccination (CDCP, 2016).

It is worth noting that HPV vaccine acceptance,
initiation, and completion are much lower among
LGBTQ individuals than heterosexual individuals
(Bernat et al., 2013; Eaton et al., 2008; Power et al.,
2009). Compared to lesbians, heterosexual females
(56%) were 20% more likely to have received at
least one dose (Charlton et al., 2017). Moreover,
many men who have sex with men are generally
less likely to be recommended with the HPV vac-
cine by their health care providers, as many health-
care professionals do not routinely assess sexual
orientation or trans and non-binary identities and
then do not recommend HPV vaccines

(Nadarzynski et al., 2014; National Cancer
Institute, 2014). The previous study suggests that
the LGBTQ community is well-educated about the
HPV vaccine compared to the general population
(Ong et al., 2013). Unfortunately, the good aware-
ness of the HPV vaccine did not translate into
increased HPV vaccination rates in the LGBTQ
community because LGBTQ individuals perceived
greater barriers (i.e., vaccine availability and afford-
ability) to getting vaccinated (Reiter et al., 2015).

Given the disparities of HPV infections and
HPV vaccination among LGBTQ individuals, bur-
geoning research focuses on HPV among LGBTQ
individuals, including LGBTQ individuals’ HPV
vaccine acceptance, initiation, and completion.
Understanding facilitators and barriers can support
evidence-based practice to reduce barriers to access
HPV vaccines among LGBTQ individuals and to
develop effective interventions to promote HPV
vaccination rates for LGBTQ individuals. In cur-
rent literature, an array of reviews focused on cer-
vical cancer prevention in minority populations,
including LGBTQ individuals (Lott et al., 2020;
Spencer et al., 2019). However, these reviews did
not provide detailed information on HPV vaccin-
ation in the LGBTQ community. Therefore, a sys-
tematic review focusing on LGBTQ individuals’
HPV vaccine use is needed to explore possibilities
of reducing the cervical cancer burden in the
LGBTQ community. To our best knowledge, this
is the first study that comprehensively reviews
quantitative and qualitative studies on HPV vaccine
acceptance, initiation, and completion, focusing on
LGBTQ individuals. To promote cervical cancer
care equality in the LGBTQ community, we aim to
identify facilitators and barriers of HPV vaccine
acceptance, initiation, and completion among the
LGBTQ community. This study is to provide valu-
able implications for health care practitioners,
researchers, and policymakers for better prevention
of HPV and HPV-related diseases.

Method

Searching strategy

Since Gardasil, the first-generation HPV vaccine,
was first approved by the FDA in 2006, PubMed,
Web of Science, PsycINFO, and CINAHL were
searched by three researchers (Y.G., Z.H., and
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M.L.) for articles ranging from 2006 to June 15,
2020. Furthermore, we expanded the search by
consulting other sources, including references of
related articles and other reviews on the HPV
vaccination, to identify potential studies.
According to the Cochrane Handbook, the
searching terms were comprised of a combination
of thesaurus with a wide range of free-text terms.
Two researchers (Y.G. and M.L.) conducted a
scoping search before the main search to identify
keywords to index HPV vaccine utilization
among LGBTQ individuals. Then, a discussion
was conducted among the three authors to
resolve any disagreements. The search terms were
built up by a scoping search and after the agree-
ment reached: (papillomavirus infections OR
human papillomavirus OR HPV) AND (vaccines
OR papillomavirus vaccines) AND (LGBTQ OR
gay� OR lesbian� OR bisexual OR transgender�
OR men who have sex with men OR MSM OR
women have sex with women OR WSW) AND
(accept� OR aware� OR attitude� OR belief� OR
behave� OR decision OR decide OR intent�
OR know� OR perceived� OR percept� OR risk�
OR uptake� OR coverage OR vaccination OR
mass vaccination OR decision making). The
search terms listed above and the electronic
search strategy are the same in each database.

Inclusion and exclusion criteria

The inclusion criteria of this review are studies
that: (1) reported data on HPV vaccination
coverage among LGBTQ individuals; (2) reported
in the English language; (3) reported at least one
of the factors associated with HPV vaccination;
(4) include data collected from surveys, clinical
trial studies and/or qualitative data; (5) focus on
the U.S. healthcare system; (6) focus on LGBTQ
individuals. Using Rayyan (Ouzzani et al., 2016),
a software for systematic review, the three
authors read all the titles, abstracts, and full text
with applying the inclusion criteria to determine
full-text eligibility. Modeling studies, cost-effect-
iveness studies, reviews, and opinion pieces were
excluded. We also excluded studies that mainly
focused on HPV vaccination in heterosexual peo-
ple or cisgender individuals as well as studies

that mainly focused on cervical cancer screening
and not HPV vaccination.

Coding strategy

The data were analyzed from the included stud-
ies. Two investigators (Z.H. and Y.G.) identified
and coded facilitators and barriers of (1) HPV
vaccine acceptance; (2) HPV vaccine initiation;
and (3) HPV vaccine completion among LGBTQ
individuals. Results reported in the included stud-
ies were coded into two categories: facilitators
and barriers. The initial agreement rate in the
research team ranged from 85 to 90%. All dis-
agreements were discussed and solved through
weekly research meetings. Finally, we have suc-
cessfully achieved an agreement rate of 100%.

Risk of bias

Included studies were critically appraised.
According to Cochran’s quality of evidence
guidelines (Higgins & Thomas, 2020), the
included quantitative studies were assessed with
the following potential biases for low risk, moder-
ate risk, and high risk: selection biases, perform-
ance biases, detection biases, attrition biases, and
reporting biases. Each item was scored as follows:
0 ¼ Weak, 1 ¼ Moderate, and 2 ¼ Strong
(range: 0–10). All items were summed to repre-
sent the potential biases: low risk � 3, moderate
risk: 4–7, and high risk � 8.

The included qualitative studies’ trustworthi-
ness was assessed by the “Rationale and standards
for the systematic review of qualitative literature
in health services research” (Popay et al., 1998).
Five items were used to represent potential
threats for low risk, moderate risk, and high risk:
theoretical basis, sampling strategy, the scope of
data collection, description of data collection, and
concern with generalizability or typicality. The
risk of bias was scored as follows: (1) High risk:
two or more weak ratings; (2) Moderate risk: one
weak rating; and (3) Low risk: no weak ratings.

As a review of extant study reports, this review
was deemed by the Institutional Review Board of
the local university to be exempt from ethical
approval (Figure 1).
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Results

The present review identified 26 studies that met
the inclusion criteria conducted from 2010 to
2020 in the U.S., no studies met the inclusion cri-
teria between 2006 and 2009. Among these stud-
ies, there were 21 studies of men who have sex
with men (MSM), 12 studies of bisexual men and
bisexual women, and seven studies of women
who have sex with women (WSW). Since only
four studies were conducted among trans and
queer individuals in total, we grouped them for
the discussion. There were 21 quantitative studies
and most of them had a low risk of bias (n¼ 13),
the remainder of studies had a moderate risk of
bias (n¼ 8). There were five qualitative studies
that all had a low risk of bias.

Facilitators and barriers of HPV vaccine were
identified respectively for acceptance, initiation, and
completion of HPV vaccination in each subpopula-
tion based on identity, including men who have sex
with men (MSM), bisexual men and bisexual
women, women who have sex with women
(WSW), and trans and queer individuals
(Supplementary Tables 1–4). Detailed information
of each included study is shown in Tables 1.

For MSM, most of the identified facilitators
affected whether they would initiate the HPV
vaccine uptake. Among those, knowledge of
HPV, medical diagnosis of any sexually transmit-
ted diseases, access to healthcare, and sexual
orientation disclosure were major facilitators.
Other facilitators also influenced their HPV vac-
cine initiation, including having health insurance,
perceived self-efficacy, affordable cost, age, educa-
tion level, and urban setting. The number of sex
partners influenced their HPV vaccine accept-
ance. For HPV vaccine completion, knowledge of
HPV vaccine and healthcare providers’ recom-
mendations played a vital role. Most of the iden-
tified barriers affected whether MSM would
complete their HPV vaccine uptake. Among
those, high co-pay cost, lack of knowledge of
HPV vaccine, and concerns of the effectiveness
and safety of HPV vaccine were major barriers.
Other barriers also impeded their HPV vaccine
completion, including lack of recommendation
from the health care providers, lack of health
insurance, lack of vaccine accessibility, sexual

orientation-related stigma, and inconvenience of
vaccine uptake. The medical diagnosis of any
sexually transmitted diseases hindered their HPV
vaccine acceptance, and lack of HPV knowledge
impeded whether they would initiate the HPV
vaccination.

For bisexual men and bisexual women, identi-
fied facilitators like the number of sex partners
and perceived self-efficacy affected whether they
would accept the HPV vaccination. Access to
healthcare, bisexual behaviors, and having health
insurance influenced their HPV vaccine initi-
ation. Knowledge of HPV, knowledge of the
HPV vaccine, and healthcare providers’ recom-
mendations were major facilitators for their HPV
vaccine completion. Other facilitators also
affected their HPV vaccine completion, including
education level and social support. The identified
barriers all focused on the HPV vaccine comple-
tion. Among those, concerns of the effectiveness
and safety of the HPV vaccine and high co-pay
cost are major barriers. The remainder barriers
also impeded their HPV vaccine completion,
including lack of vaccine accessibility, lack of
knowledge of HPV vaccine, lack of recommenda-
tions from the health care providers, inconveni-
ence of vaccine uptake, and sexual orientation-
related stigma.

For WSW, the most commonly identified facil-
itators affecting whether they would complete the
HPV vaccination, including knowledge of the
HPV vaccine, education level, knowledge
of HPV, and recommendations from the health
care providers. Having sex with different genders
of partners and have health insurance influence
their HPV vaccine initiation. The identified bar-
riers all focused on the HPV vaccine initiation,
including concerns about the effectiveness and
safety of the HPV vaccine and lack of vaccine
accessibility.

For trans and queer individuals, in terms of
facilitators, knowledge of HPV affected their
HPV vaccine acceptance. Education level, medical
diagnosis of any sexually transmitted diseases,
and have health insurance influenced their HPV
vaccine initiation. Recommendations from the
health care providers, knowledge of HPV vaccine,
and social support affected whether they would
complete their HPV vaccination. The identified
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barriers all focused on the HPV vaccine comple-
tion, including concerns of the effectiveness and
safety of HPV vaccine, inconvenience of vaccine
uptake, lack of knowledge of HPV vaccine, lack
of vaccine accessibility, gender identity-related
stigma, and high co-pay cost.

Discussion

In this systematic review, the facilitators and bar-
riers of acceptance, initiation, and completion of
HPV vaccine were identified respectively among
MSM, WSW, bisexual men and bisexual women,
and trans and queer individuals. We found that
facilitators that motivate HPV vaccination uptake
and barriers to accessing or completing the vac-
cination are varied across LGBTQ groups.

Acceptance of HPV vaccine

MSM and bisexual men and bisexual women
reported the number of sex partners affected
HPV vaccine acceptance. Higher numbers of sex-
ual partners increased the likelihood of individu-
als being willing to get vaccinated (Hollander,
2010). Having multiple sex partners increases the
likelihood of exposure to sexually transmitted
infections and drastically increases the possibility
of HPV infection (McPartland et al., 2005). Being
aware of this fact, LGBTQ individuals may seek
approaches to protect themselves and their sexual
partners from the infection, such as the HPV
vaccine (Jiamton et al., 2014).

Bisexual men and bisexual women also reported
perceived self-efficacy plays a role in their decision
to accept the HPV vaccine. Self-efficacy beliefs are
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Figure 1. The flow diagram of the study selection process.
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cognitions that determine whether health-seeking
behaviors will be initiated and how high the
health goals will be set (Zimmerman, 2018).
Especially for bisexual men, anal sex increases the
possibility of getting sexually transmitted viruses
like HIV and HPV (Don�a et al., 2012). In address-
ing this stressful situation, people often exhibit
negative mental health symptoms like fear, anx-
iety, and depression (Pachankis, 2014). Self-effi-
cacy facilitates bisexual men not only reducing
mental health disorders but also protecting them-
selves from being infected (Fallin-Bennett et al.,
2016). When bisexual men have multiple relation-
ships, including secret relationships or behaviors,
self-efficacy can greatly motivate them to find
ways to protect themselves and to protect their
partners concurrently, such as through HPV vac-
cination (Wheldon, 2015).

Trans and queer individuals reported that the
knowledge of HPV facilitated their decision-mak-
ing in accepting the HPV vaccine. Being aware of
how HPV transmits, the severity of infection, and
how the infection affects their life increases HPV-
related health literacy (Reiter, Bustamante, et al.,
2020). In turn, higher HPV-related health literacy
contributes to greater HPV vaccine acceptance
(Wigfall et al., 2020).

MSM reported that a medical diagnosis of any
sexually transmitted infection (STI) was a barrier
to HPV vaccine acceptance. As the HPV vaccine
serves as a prevention measure and does not treat
any existing HPV-related diseases or infections,
this may impede people who are already infected
with HPV to accept the HPV vaccine (Vorsters et
al., 2015). People may also reject the HPV vac-
cine if they have another STI and do not have
knowledge of HPV and the HPV vaccine
(Rosenbloom & Killian, 2014). Therefore, HPV-
related education is indispensable to promote
HPV-related health literacy and the HPV vaccine
and self-efficacy among LGBTQ individuals
(Gaspar et al., 2018; Wigfall et al., 2020).

Initiation of HPV vaccine

MSM reported that affordable cost played a vital
role in facilitating their initiation of the HPV
vaccine. The total direct medical expenditure for
prevention, management, and treatment of HPV-

related diseases or infections is �$1.7 billion
(range from $800 million to $2.9 billion), which
is the highest among all STIs in the U.S., causing
a huge burden to patients and medical system
(Mayeaux, 2008; Owusu-Edusei et al., 2013).
Therefore, possible ways to reduce the financial
burden are needed to provide LGBTQ individuals
with substantial access to HPV-related healthcare
(Carter, 2017). A feasible and necessary approach
is to expand health insurance coverage to benefit
more qualified LGBTQ individuals (Kaur, 2016).
This will ease access to healthcare services,
including HPV vaccination initiation. It further
reduces the unnecessary financial burden for
treatment among LGBTQ individuals and miti-
gates the stress of the healthcare system in pro-
viding advanced treatments (Wigfall et al., 2018).
MSM, bisexual men, and bisexual women, WSW,
and trans and queer individuals all reported that
having health insurance contributes to their HPV
vaccine initiation due to concerns of cost.

Education level is a preeminent facilitator for
HPV vaccine initiation among MSM, trans, and
queer individuals. Higher education level is
related to higher HPV-related health literacy, and
from which often comes with higher self-efficacy
to gain more HPV-related knowledge (Gallardo
et al., 2020). Specifically, when people get a diag-
nosis of any STI, self-efficacy influences their
ability to acquire knowledge about how to treat,
manage, or prevent subsequent transmission or
outbreaks (Krawczyk et al., 2013). Also, those
with higher self-efficacy tend to disclose sexual or
gender identity to their healthcare providers to
obtain proper recommendations and more related
knowledge (Venetis et al., 2017). However,
school-based sex education is commonly limited
due to the organizational culture and LGBTQ
individuals are often not mentioned in sexual
health education programmes, materials, and pol-
icies (Leung et al., 2020; Reiter & McRee, 2017).
This fact makes lack of knowledge a barrier for
MSM specifically to initiate HPV vaccine.
Prompt action is needed to offer follow-up edu-
cation to facilitate them to gain more under-
standing and knowledge of whether they are
eligible to be vaccinated, especially for those who
have a lower education level.
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WSW, bisexual men, and bisexual women
reported that having sexual behaviors at the risk
of HPV facilitated their HPV vaccine initiation.
When they experience sexual debut or have mul-
tiple sex partners, they are more likely to recog-
nize the risk of HPV infection (Dunne et al.,
2007; Gerend & Magloire, 2008). This cognition
may increase their self-efficacy to seek proper
healthcare services to protect both themselves
and their sex partners (Gerend et al., 2019).

Completion of HPV vaccine

The facilitators and barriers of completion of
HPV vaccine were highly convergent for all sub-
groups in this systematic review. Similar to the
facilitators of initiation of the HPV vaccine, edu-
cation level, knowledge of HPV, and knowledge
of HPV vaccine facilitate LGBTQ individuals to
further complete their HPV vaccination.
Therefore, enhancing HPV-related and HPV vac-
cine-related education for LGBTQ individuals is
essential, especially for those who have a lower
education level.

Obtaining recommendations from healthcare
providers through healthcare utilization greatly
motivated LGBTQ individuals to finish the HPV
vaccination. Healthcare providers play an irre-
placeable role in providing HPV-related and
HPV vaccine-related education for LGBTQ indi-
viduals during their HPV vaccination decision-
making process (Jaiswal et al., 2020). Education
can alleviate possible concerns of the effectiveness
and safety of HPV vaccine and offer recommen-
dations for LGBTQ individuals in terms of HPV
prevention and management (McRee et al.,
2014). However, LGBTQ individuals may not dis-
close their sexual or gender identities when they
perceive stigma from healthcare providers
(Apaydin et al., 2018). It results in the lack of
necessary communication between patients and
healthcare providers and by which HPV-related
and HPV vaccine-related education are more
likely to be omitted (Jaiswal et al., 2020).
This fact further impedes or limits access to
HPV-related knowledge and services, especially
for those who lack the knowledge to finish the
HPV vaccination. Even worse, healthcare pro-
viders may not have related knowledge to initiate

any education or question prompts for LGBTQ
patients related to HPV (Gilbert et al., 2011a). As
a result, healthcare providers should be trained
on HPV-related and HPV vaccine-related know-
ledge specific to LGBTQ individuals so that
effective education and recommendations can be
offered to facilitate the LGBTQ community to
gain related knowledge to complete all three-
doses of the HPV vaccine.

Social support from friends, family members,
and intimate partners encourage and facilitate
HPV vaccine completion among the LGBTQ
community. Social support aids in alleviating
HPV-related stigma and provides necessary
assistance in reducing vaccine uptake inconven-
iences, like transportation to healthcare centers
(Richardson, 2016). Financial support also
releases burdens in direct medical cost of HPV
vaccine uptake (Rosenbloom & Killian, 2014).
However, social support is limited in addressing
high co-pay costs to complete HPV vaccination
(Medder, 2016). Health insurance coverage needs
to be expanded to benefit more LGBTQ individu-
als to cover medical expenditures (Wheldon et
al., 2011).

This review conducts an assessment of the risk
of bias to report the quality of the included stud-
ies, showing that among all the 26 included stud-
ies, eight are of moderate quality and are all
quantitative studies. According to the assessment
standard, factors contributing to the classification
of being moderate risk specifically relate to the
methodology of the study, such as selection biases
and performance biases. This result may prompt
researchers in the future to pay more attention to
the methodology to conduct the study and also
provide references for future meta-analysis stud-
ies to achieve deeper understandings of the HPV
vaccine among LGBTQ individuals.

Limitations

It is important to note the limitations of this
review to encourage future studies to improve
HPV vaccination research among the LGBTQ
community. Although we applied a comprehensive
searching process, it is possible that some poten-
tially eligible studies were missed due to the search
terms used in this study. To reduce this risk, we
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applied several strategies like an extensive search-
ing process and multiple screenings to verify eli-
gible studies for this systematic review. Even so,
studies not available in English or gray literature
(e.g., unpublished studies, dissertations, and
abstracts) were not included in this study due to
authors’ language barriers and access limitations to
the sources. Another limitation is this review
focused on the U.S. only, exploring possible facili-
tators and barriers of HPV vaccination under U.S.
policies. Future studies may broaden this criterion
to focus on multiple countries and regions to offer
a more comprehensive understanding or compari-
son of this topic from different social welfare sys-
tems and cultural backgrounds. Despite these
limitations, our review provides an essential contri-
bution to understanding facilitators and barriers of
HPV vaccine acceptance, initiation, and comple-
tion among LGBTQ individuals.

Conclusion

This review critically examined and summarized
26 studies focusing on the facilitators and barriers
of HPV vaccine acceptance, initiation, and com-
pletion among LGBTQ individuals. Among all
identified facilitators and barriers, knowledge of
HPV, knowledge of HPV vaccine, and recom-
mendations from the healthcare providers are
commonly reported facilitators. Lack of know-
ledge of HPV vaccine, high co-pay cost, and con-
cerns of the effectiveness and safety of HPV
vaccine are highly reported barriers. Therefore,
enhancing and improving HPV-related and HPV
vaccine-related education and follow-ups to
LGBTQ individuals is essential, especially for
those with lower levels of education. Besides, pro-
fessional training for healthcare providers to
improve their HPV-related and HPV vaccine-
related knowledge is necessary so that effective
education and recommendations can be offered
to facilitate LGBTQ individuals to complete all
three doses of the HPV vaccine. Health insurance
coverage also needs to be expanded to benefit
more LGBTQ individuals to release their financial
burden in direct medical costs to provide more
access to HPV-related healthcare. Considering
inadequate health insurance coverage and finan-
cial constraints are major barriers to receive HPV

vaccines in LGBTQ individuals (Qureshi et al.,
2018), policymakers may provide more free vac-
cination programs, such as the Merck Patient
Assistance Program, to offer vaccines free of
charge to the uninsured but eligible individuals.
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