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Background: Cervical and oropharyngeal cancers are associated with
human papillomavirus (HPV) infection, which can be prevented with the
vaccines. However, uptake of the HPV vaccine remains low in many coun-
tries. There is a need to better understand the barriers to and facilitators of
HPV vaccination from young people's perspectives.
Methods: Five electronic databases were searched for original publica-
tions (dated January, 2006–December, 2019) reporting barriers to and facil-
itators of HPV vaccination among young people. All articles were screened
against prespecified eligibility criteria, and data were extracted against
prespecified form.
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Results: A total of 13 studies that were published in international
peer-reviewed journals andmet the stated eligibility criteriawere identified.
The barriers reported were centralized around lack of knowledge about
HPV and the HPV vaccine, fear about the safety and efficacy of the HPV
vaccine, fear about not being able to pay for the HPV vaccine, and discrim-
ination regarding to the HPV vaccine. The facilitators reported were cen-
tralized around trust in the efficacy and safety of the HPV vaccine,
discounted price of vaccination, positive recommendations from others,
perceived risk of HPV infection, and benefits of vaccine.
Conclusions:After their introduction 14 years ago, knowledge deficiency of
the HPV vaccine is still a critical barrier to vaccination. Educational initiatives
aimed at adolescents and young adults were urgently needed. Understanding
factors that arbitrate in early HPV vaccination is critical for improving
the HPV vaccination rate.

P ersistent infection with high-risk types of human papillomavi-
rus (HPV) is known to cause cervical, oropharyngeal, vaginal,

vulvar, penile, anal, and rectal cancers.1 Among them, cervical
cancer has the highest incidence (7.4 per 100,000), and the second
is oropharyngeal cancer (4.5 per 100,000).2 Approximately 99.7%
of cervical cancers and 80% of oropharyngeal cancers are now at-
tributed to high-risk types of HPV.3,4 Two international studies
show the decreasing incidence rate of cervical cancer and the ris-
ing incidence rate of oropharyngeal cancer.5,6 It is noteworthy that
cervical cancer incidence remains high, although a declining trend
was observed.6 Fortunately, cervical and oropharyngeal cancers
are vaccine-preventable diseases.7

Since 2006, many pivotal clinical trials have shown that
both bivalent and quadrivalent HPV vaccines have significantly
high effectiveness (>90%) in preventing HPV infections and re-
lated diseases caused by vaccine-targeted HPV genotypes.8–11

The Advisory Committee on Immunization Practices recommends
HPV vaccine initiation at ages 9 to 26 years.12,13 One study on
modeled evaluations of the cost-effectiveness of HPV vaccination
indicated that an HPV vaccination coverage of 70% in women has
been regarded as the threshold for optimum cost-effectiveness.14

As of October 2019, 100 countries and territories have introduced
the HPV vaccine into their national immunization schedules.15

However, global estimates of HPV vaccination coverage in-
dicated that only 33.6% of young females aged 10 to 20 years had
received the full course of the HPV vaccine in more developed re-
gions compared with only 2.7% of females in less developed re-
gions.16 There is a huge gap between real-world HPV vaccine
coverage and recommended threshold coverage.

Identifying barriers and facilitators to HPV vaccination
from key stakeholders' perspectives is paramount. Barriers at the
policy level mainly include nonmandatory HPV vaccination and
incomplete insurance coverage.17 Health care providers and par-
ents both reported knowledge gaps and financial concerns as bar-
riers.18 The former also mentioned parents’ negative attitudes
regarding vaccination. In contrast, parents reported not receiving
caregivers’ recommendations and concerns about vaccine safety
r 2021 e255
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as their additional barriers to HPV vaccination.18 There are many
studies about providers' and parents' perceived barriers to having
their patients and children vaccinated, but few studies focus on
the vaccine recipient's own perspectives. To increase the uptake
of HPV vaccination, a better understanding of the factors that
obstruct early HPV vaccination, as experienced by the vaccine
recipient, is urgently needed. The purpose of this study is to sys-
tematically review self-reported barriers and facilitators toHPVvac-
cination among youngmen andwomen aged 9 to 26 years to inform
future efforts to improve HPV vaccination initiation and uptake.
The data from this study will enable more precise and accurate as-
sessments of vaccination experience from the vaccine recipient
perspective so that future interventions can be developed to im-
prove the HPV vaccination rate and cancer prevention.
METHODS
A protocol for this systematic review was not registered

with a database. However, this reviewwas carried out in accordance
with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses statement (Supplemental File 3, http://links.lww.
com/OLQ/A648).19

Search Strategy
We conducted a systematic review of the literature to sum-

marize the barriers to and facilitators of HPV vaccination among
adolescents and young adults. Given the HPV vaccine became
available in 2006, we included only peer-reviewed journal articles
published from January 1, 2006, to December 31, 2019. Five da-
tabases, namely, PubMed, Web of Science, Scopus, Medline
(EBSCOhost), and PsycINFO (EBSCOhost), were searched for
studies published in English. All searches were conducted in a
combination of Medical Subject Headings and free terms includ-
ing “papillomavirus vaccines,” “vaccination,” “cross-sectional stud-
ies,” “young adult” and “adolescent.” A medical librarian was
consulted to verify the search strategy, and the search was custom-
ized for each database separately. See Supplementary File 1
(http://links.lww.com/OLQ/A646) for the complete retrieval strategy.

Eligibility Screening
To be eligible for inclusion, studies had to report perceived

barriers and facilitators of HPV vaccination among young people
aged 9 to 26 years. Studies that described the HPV vaccine uptake,
and attitudes toward or knowledge about the HPV vaccinewithout
reporting the barriers and facilitators to HPV vaccination were ex-
cluded. Studies that included solely parents, health care providers,
and state leaders, without enrolling adolescents and young adults
aged 9 to 26 years were also excluded. In addition, our review also
excluded sexual minority populations including transgenders or
gay or lesbian individuals because their barriers and facilitators
to HPV vaccination should be substantially different from the gen-
eral adolescents and young adults. Primary studies that used qual-
itative, quantitative, and mixed methods were included in the
review. Review articles, case reports, abstracts, and conference
proceedings were excluded.

Data Extraction
The search was performed independently by 2 authors. The

authors screened the titles and abstracts of articles retrieved in the
initial search based on the inclusion criteria of this study. Full texts
of relevant studies were then screened for the final inclusion. Dis-
agreements between the authors were resolved by consensus. To
gather all existing evidence, we extracted data into a prespecified
data extraction formed by L.Z. and checked by J.W., including
e256 Sexually Tra
country, objectives, study design, respondents, and sample size.
We also extracted the self-reported barriers to and facilitators of
HPV vaccination mentioned by young respondents.

Quality Assessment
The quality and validity of each article comprising this anal-

ysis were assessed using the Agency for Healthcare Research and
Quality (AHRQ) criteria for observational studies, which contains
11 items.20 All questions were answered “yes” (scored as 1), “no”
(0), or “unclear” (0). Rating criteria for the AHRQ were as follows:
low quality, 0–3; moderate quality, 4–7; and high quality, 8–11.

Data Analysis
Data were collected from 13 included studies using Microsoft

Excel (Microsoft), with respect to study characteristics, quality assess-
ment, and study results. Given the heterogeneity of included studies,
we conducted a narrative synthesis of abstracted data instead of
statistical meta-analysis.

RESULTS

Characteristics of Included Studies
Using the predefined search terms, 568 potential articles

were identified (Fig. 1). After initial review for relevance and du-
plication, 440 abstracts remained to be screened for eligibility. A
total of 151 articles were retrieved for full-text analysis using the
same inclusion criteria. The characteristics of all included studies
are shown in Table 1. Of the 13 articles, 2 were conducted by qual-
itative interviews, and the remainder were questionnaire-based
surveys in study design. All studies were published in English
and conducted after licensure of the HPV vaccine (after 2006).
The mean age of survey respondents in 13 included articles was
younger than 26 years. The geographical distribution of these stud-
ieswas as follows: theUnited States (N = 2),Malaysia (n = 2), Hong
Kong, China (n = 1), United Arab Emirates (n = 1), Germany
(n = 1), Uganda (n = 1), India (n = 1), Greece (n = 1), Canada
(n = 1), Brasilia (n = 1), and Singapore (n = 1). Five included studies
only examined females, 2 studies only examined males, and the
other studies included both males and females. All of the studies
provided information on barriers, whereas only 4 studies reported
facilitators in their decision-making process. As shown in Table 2,
the analysis using the AHRQ criteria demonstrated that the studies
were of good quality, as the eligible articles were all of moderate
or high quality. All 13 articles scored between 4 and 8 points on
the quality measure.

Perceived Barriers From Adolescents and
Young Adults

At this level, we organized the study results into the follow-
ing primary categories: (1) lack of knowledge about HPVand the
HPV vaccine, (2) fear about the safety and efficacy of the HPV
vaccine, (3) fear about not being able to pay for the HPV vaccine,
(4) discrimination regarding to the HPV vaccine, and (5) other bar-
riers, such as lack of time, fear of pain, and a negative experience
with vaccinations in general (Table 3).

Nearly all included articles (11/13) reported that a lack of
knowledge on HPV, cervical cancer, and HPV vaccines affected
adolescents’ willingness to initiate HPV vaccination programs.21–30,31s

According to our findings,HPV-related knowledge among people aged
9 to 26 years is rather limited. In 2012, 6 years after the first HPV
vaccine officially launched by the Food and Drug Administration,
there were still people who said they never heard about HPV vac-
cination.21 Some people said they were not aware of the HPV
nsmitted Diseases • Volume 48, Number 12, December 2021
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Figure 1. Flowchart for the identification and inclusion of articles in the systematic review.

Barriers to and Facilitators of HPV Vaccination
vaccine and felt shy about discussing it with parents or health care
providers.24,29 People may also be misled by some messages, such
as that students (aged 9–26 years) are too young for vaccination.28

We also found that many people think vaccination is not deemed
necessary because of the lack of a perceived risk of HPV infection.27

They said that they were not sexually active and were not prone to in-
fection.21,22,26,28 Moreover, there was little difference between medi-
cal and nonmedical students in accessing HPV-related information.

Many studies (10/13) on factors influencing the intention of
adolescents or young adults to get HPV vaccines reported concerns
about the safety and efficacy of the HPV vaccine.21–23,26–30,31s,32s

Concerns about adverse effects were the most common reason for
rejecting HPV vaccinations among people aged 9 to 26 years. More
than half of the included articles (8/13) reported concern about adverse
effects as a barrier to receiving HPV vaccination.21–23,26,27,30,31s,32s

Students from Malaysia indicated that they also had fears about
the safety of vaccine and thought it was still new.21,29 One study on
undergraduatewomen indicated that they had not yet been vaccinated
Sexually Transmitted Diseases • Volume 48, Number 12, Decembe
because they do not know enough about the vaccine's potential ad-
verse effects and whether the vaccine works.31s Even medical stu-
dents also reported doubts about the efficacy of the HPV vaccine.28

More than two-thirds of studies (9/13) reported that the cost
of vaccines was a concern.21,23,26–30,31s,32s Studies conducted in
developed regions (the United States, Greece, Canada, Singapore,
and Hong Kong, China) refer to financial issues as a barrier to re-
ceiving the HPV vaccine; this was also a concern in some develop-
ing countries (Malaysia, India, Brasilia). Among these, 2 questionnaire
surveys conducted in America and Canada both noted that the vaccine
costs too much and is not covered by personal health insurance.31s,32s

Moreover, one study conducted in Malaysia also reported that
HPV vaccination was not cost-effective.21

Nearly half of the articles (6/13) reported that discrimina-
tion against the HPV vaccine also influenced the decision regard-
ing vaccination.22,24,27,29,30,33s Previous research found that others'
recommendations against vaccination played a key role in the deci-
sion regarding HPV vaccination. Some students said that their
r 2021 e257
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TABLE 2. Quality Assessment of Observational Studies Using the Agency for Healthcare Research and Quality Criteria

1 2 3 4 5 6 7 8 9 10 11 Total

Rashwan et al.21 Y N Y Y N Y Y Y N Y N 7
Ortashi et al.22 Y N Y Y N Y Y N N Y N 6
Lee et al.23 Y Y Y Y N Y Y Y N Y N 8
Remschmidt et al.24 Y N Y Y N Y Y Y N Y N 7
Turiho et al.25 Y Y Y N N Y Y Y N Y N 7
Swarnapriya et al.26 Y N Y Y N Y Y Y N Y N 7
Mammas et al.27 Y Y Y Y N Y Y N N Y N 7
Fernandes et al.31s Y N Y Y N Y Y Y Y Y N 8
Wanderley et al.28 Y N Y Y N Y Y N N Y N 6
Widjaja29 Y N N Y N Y Y N N Y N 5
Schmidt-Grimminger et al.33s Y N N N N Y Y N N Y N 4
Zhuang et al.30 Y N N Y N Y Y N N N N 4
Katz et al.32s Y N N Y N Y Y N N N N 4

Criteria: yes (Y), 1; no (N), 0; unclear (U), 0.
1 = Define the source of information (survey, record review); 2 = list inclusion and exclusion criteria for exposed and unexposed subjects (cases and con-

trols) or refer to previous publications; 3 = indicate time period used for identifying patients; 4 = indicate whether or not subjects were consecutive if not
population-based; 5 = indicate if evaluators of subjective components of study were masked to other aspects of the status of the participants; 6 = describe
any assessments undertaken for quality assurance purposes (e.g., test/retest of primary outcomemeasurements); 7 = explain any patient exclusions from anal-
ysis; 8 = describe how confounding was assessed and/or controlled; 9 = if applicable, explain howmissing datawere handled in the analysis; 10 = summarize
patient response rates and completeness of data collection; 11 = clarify what follow-up, if any, was expected and the percentage of patients for which incom-
plete data or follow-up was obtained.

Barriers to and Facilitators of HPV Vaccination
parentswould not allow them to take the vaccine; notably, vaccination
against HPV is not recommended by some physicians either.22,27,29,30,33s

Negative perceptions about HPV will spread throughout the
community.33s In addition, discrimination regarding sexually trans-
mitted diseases from religious authority was also reported as a bar-
rier to HPV vaccination.22,27,30 One study conducted in Greece
explicitly described HPV vaccination as a religious taboo.27

In addition to the 4 main barriers mentioned previously,
there are also some other obstacles that will be described in detail
here. First, questionnaire surveys on young women reported that
fear of pain was one of the reasons for refusing HPV vaccina-
tion.23,24,27,32s Moreover, most people aged 9 to 26 years were still
attending school, whose busy schedule would preclude them from
talking to health care providers about vaccination or complete all 3
doses of the HPV vaccine.21,27,29,32s Finally, some people also
mentioned medical contraindications and not knowing where to
get vaccinated as their reasons for not initiatingHPVvaccination.27,29

Perceived Facilitators From Adolescents and
Young Adults

At this level, we organized the study results into the follow-
ing primary categories: (1) trust in the safety and efficacy of the
HPV vaccine, (2) discounted price of vaccination, (3) positive rec-
ommendations from others, and (4) perceived risk of HPV infec-
tion and benefits of vaccine (Table 3).

Many students reported that recommendations from others
have a positive impact on increasing vaccination uptake and cred-
ible sources, including doctors, parents, friends, and religious
authority.22–24 Otherwise, awareness of vaccines’ preventive role
against cervical cancer, for self and others, was a facilitator of re-
ceiving the HPV vaccine.22,25

DISCUSSION
Although there is substantial literature on factors associated

with higher and lower HPV vaccination uptake, the body of liter-
ature reporting barriers from the vaccine recipient's perspectives
that are critical to HPV vaccination is relatively sparse. This is a
systematic review that reviews the literature on barriers to and fa-
cilitators of HPV vaccination among adolescents and young
adults. Our systematic review found that the barriers tovaccination
Sexually Transmitted Diseases • Volume 48, Number 12, Decembe
were mainly concerns about the lack of knowledge about HPVand
the HPV vaccine, fear about the safety and efficacy of the vaccine,
fear about not being able to pay for the HPV vaccine, and discrim-
ination regarding the HPV vaccine. Second, trust in the efficacy and
safety of the HPV vaccine, discounted price of vaccination, positive
recommendations from others, perceived risk of HPV infection, and
benefits of the vaccine are the facilitators of HPV vaccination.

The lack of knowledge or information on cervical cancer
and HPV infection was the most commonly reported barriers when
considering the uptake of HPV vaccination. This provides an oppor-
tunity for the spread of misinformation in social networks. Com-
pared with other populations, adolescents and young adults are
more vulnerable to misinformation. For instance, many adolescents
refused to receive the HPV vaccine because they indicated that
they were not sexually active and were not prone to infection. Un-
fortunately, approximately 80% of women will acquire HPV in-
fection during their lifetime.34s As a result, educational initiatives
aimed at people aged 9 to 26 years may be most successful if de-
signed to increase awareness of susceptibility to HPV infection
and HPV transmission. School-based meetings are perhaps an es-
sential sensitization strategy to increase the amount and quality of
knowledge and information on cervical cancer and the HPV vac-
cine.35s Previous studies have shown that integrating school immu-
nization provision with general practice provides a convenient
location for parents and their children to discuss the immunization
program.36s

Our results also indicated that concerns about the safety
and efficacy of the HPV vaccine constitute a barrier to HPV vac-
cination among the target population. In contrast, trust in the effi-
cacy and safety of vaccines may play a role as vaccination activators.
In fact, many randomized controlled trials have confirmed the safety
and efficacy of HPV vaccination.37s–39s No serious vaccine-related
adverse effects were reported in the clinical study.37s As previ-
ously reported, concerns about the safety and effectiveness of the
vaccine is related to lack of knowledge.40s This knowledge gap re-
veals an additional priority for education. Health literacy initia-
tives in adolescents and young adults should focus on the efficacy
of the HPV vaccine and highlight its established safety at the
same time.

Another barrier is the cost of vaccination. In contrast, the
discounted price of vaccination has a positive effect on initiating
r 2021 e259
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Barriers to and Facilitators of HPV Vaccination
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HPV vaccination. Previous studies have also shown that the highest
HPV vaccination coverage rates are observed in countries where
vaccines are funded from the national budget.41s This was the case
in Japan, where a high uptake rate for individual HPV vaccination
was obtained.42s The main source of HPV vaccination program
costs in developed countries is the government budget, whereas in
developing countries, international donors such as the Global Alli-
ance for Vaccines and Immunization, can be an important source.43s

Actually, a record low price of as little as US $4.50 per dose for
low-income countries compared with more than $100 in high-income
countries was announced by the Global Alliance for Vaccines
and Immunization as early as 2013.44s

Additional obstacles to vaccination include discrimination
against theHPVvaccine and practical barriers. Discrimination against
the HPV vaccine refers to religious taboo, cultural biases; practical
barriers refer to fear of needles, busy schedule, limited access to
health services, medical contraindications. Many of these factors
are related to all kinds of vaccines. However, cultural and religious
sensitivity seems to be specific to the HPV vaccine. Two studies
conducted in the United Arab Emirates and Singapore mentioned
religious authority as a barrier to HPV vaccination.23,29 A previous
study has also revealed that sex-related issues are taboo topics in
many countries around theworld, especially inAsian communities.45s

However, a survey conducted in Scotland indicated that somewomen
would like to receive the information onHPV delivered within the re-
ligious community, not within other places for social gathering.46s

Therefore, health literacy initiatives addressingHPVvaccination gaps
also needs to be culturally tailored. It is perhaps a good approach that
develop education programswith the help of local community and
religious leaders.46s

Of the 4 facilitators of vaccination mentioned in our review,
positive recommendations from others were most commonly reported.
Adolescents and young adults usually receive recommendations for
HPV vaccination from their physicians, parents, and friends. Fur-
thermore, health care providers' recommendations are more con-
vincing to the vaccine recipient than recommendations from other
sources.47s According to a study of 17,264 girls aged 12 to 17 years
in the United States, girls who receive a clinician recommendation
to vaccinate are 23 times more likely to be vaccinated than those
not counseled.48s It is also notable that physician effects could be
both positive and negative. Thus, acceptability for vaccination of ad-
olescents and young adults could be improved by increasing pro-
viders positive recommendations. Physicians should use this
influence to disseminate HPV-related knowledge to youths, includ-
ing the transmission of virus, the likelihood of infection, and its
oncogenicity.

Our findings should be interpreted with the following lim-
itations. First, we only included peer-reviewed studies published in
the English language. Therefore, gray literaturewas excluded from
the review, which may have biased the results. Second, all studies
were cross-sectional, precluding an understanding of changes in
knowledge, attitudes, and practices over time. In addition, most
studies recruited convenience samples, thus limiting the generaliz-
ability of the findings. Furthermore, another limitation relates to
the medical background of the study population. A quarter of the re-
trieved articles concern studies performed in medical or pharmacy
student populations. However, nearly three-quarters of the studies
were conducted in populations without a medical background. This
knowledge gap may also affect outcome.

This review provides valuable data about adolescents’ and
young adults' self-reported barriers and facilitators to initiating HPV
vaccination. After their introduction 14 years ago, knowledge
deficiency of the HPV vaccine is still a critical barrier to vaccina-
tion. Educational initiatives aimed at adolescents and young adults
were urgently needed. School-based meetings and health care
r 2021 e261
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providers’ recommendations were identified as key cues to action.
Efforts to better understand determinants of HPV vaccination among
adolescents and young adults could potentially increase vaccination
rates and decrease morbidity andmortality due to HPV-related cancers.
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