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ABSTRACT. - OBJECTIVE: The World Health Or-
ganization (WHO) declared that the human papil-
lomavirus (HPV) is the most widespread infection
that affects women’s reproductive system. HPV
is a serious concern to women’s health, as it has
a negative impact on women’s quality of life. Ap-
proximately 70% of all occurrences of cervical can-
cer globally are caused by HPV strains 16 and 18.
A few studies have found that HPV vaccinations
play a significant role in protecting women against
HPV infections. This study aims to identify the ef-
fectiveness of the HPV vaccine and to examine the
influence of this vaccine on women’s health.

MATERIALS AND METHODS: EBSCO, PubMed,
Cochrane, Google Scholar, Science Direct, and Pro-
Quest were selected as electronic databases for
systematic research. The inclusion criteria encom-
passed studies published in English from January
2019 to August 2023, evaluating the effectiveness of
the HPV vaccine in women aged 18-76 years global-
ly. This review included different types of studies,
including cross-sectional, retrospective cohort,
original randomized controlled trials, and prospec-
tive studies. Moreover, the included studies were
evaluated using the Jonna Briggs Institute (JBI)
methodological quality checklist tool. Two review-
ers assessed the methodological quality of all stud-
ies using JBI guidelines.

RESULTS: The search identified 11,095 articles,
19 of which were included in this review. Signifi-
cant findings were found regarding the relation-
ship between HPV vaccines and women’s health.

CONCLUSIONS: This review highlights the
importance of the HPV vaccine and its admin-
istration among women to promote their health
and prevent future infections.
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transmitted infections; HR-HPV: high-risk human pap-
illomavirus; HSIL: high-grade squamous intraepithelial
lesion; ICC: invasive cervical cancer; LR-HPV: low-risk
human papillomavirus; LSIL: low-grade squamous in-
traepithelial lesion; Pap: papanicolaou; SPSS: statistical
package for the social scientists; WHO: world health
organization; LEEP: loop electrosurgical excision pro-
cedure; CIN: cervical intraepithelial neoplasia; QoL:
quality of life; PRISMA: preferred reporting item for
systematic review and meta-analysis.

Introduction

The human papillomavirus (HPV) is a wide-
spread infection affecting a woman’s reproductive
system, causing significant health issues, and affect-
ing women’s quality of life (QoL). HPV is responsi-
ble for various types of cancers, including cervical
cancer, which is the fourth deadliest malignancy
among women'. In Saudi Arabia, 358 new cases of
cervical cancer are detected annually among wom-
en aged 15 to 44 years®>. HPV is categorized into
low-risk (LR-HPVs) and high-risk (HR-HPVs), with
LR-HPVs causing cutaneous and anogenital warts
and HR-HPVs responsible for penile, cervical, vul-
var, vaginal, anogenital, and oropharyngeal cancers.
Moreover, HR-HPV types 16 and 18 have been
linked to invasive cervical cancer’.

According to Bruni et al® (2023), 70% of all
cervical cancer cases globally are caused by
HPV strains 16 and 18. HPV vaccinations can
help avoid certain health consequences caused
by HPV and decrease the prevalence of cervical
and other anogenital malignancies. Three forms
of prophylactic vaccines have been widely used
and have been effective in lowering the incidence
of HPV infection and related diseases: the quad-
rivalent HPV vaccine, the bivalent HPV vaccine,
and the nonvalent HPV vaccine. These vaccines
specifically target and elicit immunity against
LR-HPVs and HR-HPVs, which are responsible
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for 70% and 90% of genital and cutaneous warts
and malignancies, respectively®.

A study in Riyadh City, Saudi Arabia, by Jradi
and Bawazir® found that women in Saudi Arabia
have limited knowledge regarding HPV infection
and vaccination. The researchers suggested im-
plementing a health education campaign to raise
awareness of cervical cancer and the benefits of
screening and immunization. In India, a study by
Shetty et al® revealed that a lack of knowledge re-
garding HPV vaccines and their prevention is a
significant reason for vaccine refusal. The study
also highlighted the importance of educating the
public about vaccination promotions and includ-
ing HPV vaccines in the national immunization
program for both boys and girls. In eastern Nepal,
a study by Bhatta et al’ found that raising aware-
ness and knowledge regarding HPV, its involve-
ment in cervical cancer, and prevention methods
is crucial for effective prevention. The results re-
vealed that cervical cancer can be prevented with
primary, secondary, and tertiary prevention strat-
egies, but low awareness and knowledge of cervi-
cal cancer and HPV vaccination pose significant
obstacles to effective prevention.

A study® conducted in the US compared the
changes in the incidence and mortality due to cer-
vical cancer between 2001 and 2017 using data
from the National Center for Health Statistics and
the National Program of Cancer Registries. The
study found that information on age-based vaccine
eligibility can improve public health knowledge by
comparing changes in cervical cancer incidence
and generating suggestive evidence for vaccine-as-
sociated declines in cervical cancer death cases.

Studies’ have primarily focused on the effica-
cy of bivalent and quadrivalent HPV vaccinations
among women. A randomized, multicenter, dou-
ble-blind, parallel, three-arm controlled superior-
ity trial’ in Kenya found that both vaccine types
were highly effective in preventing incident per-
sistent oncogenic HPV infection, thereby resulting
in 97.5% protection against HPV 16/18 infection.

In Mongolia, a single dose of the quadrivalent
HPV (4vHPV) vaccine was found' to reduce vac-
cine-targeted HPV genotypes six years after vac-
cination among young Mongolian women. Both
vaccine types were found to be efficient in pre-
venting oncogenic HPV infections.

Extant research''"*has revealed that HPV vac-
cinations have a significant impact on women’s
health and quality of life. A study" in Bavaria,
Germany, found a decrease in anogenital warts
and precancerous lesions among young women

who received HPV vaccinations. To increase the
population impact of HPV-related diseases, vac-
cination rates must be increased. Mufioz-Quiles
et al'? found a 74% reduction in the prevalence
of genital warts when all HPV4v vaccines were
administered. Schlecht et al'® examined the
impact of vaccine administration on the prev-
alence of infections among sexually active ad-
olescent girls and young women in New York
City. Their study found that the introduction
of vaccines led to a decrease in the detection
rates of vaccine-related HPV varieties, but the
rates of other nonvaccine-related high-risk HPV
forms increased. Thus, the researchers suggest
that the prevalence of high-risk HPV should be
continuously monitored.

Two studies'*'* have evaluated the advantag-
es and drawbacks of HPV vaccines in different
regions. In Japan, a literature search" found a
risk-benefit ratio of 0.0156 for changes in quali-
ty-adjusted life years (QALY), but the HPV vac-
cine had more advantages than disadvantages. In
Europe, a systematic review and meta-analysis'
found that the benefits of vaccination outweigh the
dangers, regardless of any causative relationships
between HPV vaccines and adverse effects. Both
studies found no evidence of increased chronic or
autoimmune diseases or negative effects among
women but emphasized the need for better-orga-
nized collaborations to track uncommon adverse
events

Given a lack of research regarding the admin-
istration of HPV vaccines, this study aimed to
review the effectiveness of the HPV vaccine and
determine its influence on the quality of women’s
lives. The research hypothesis of this study is that
the HPV vaccine could improve women’s health.

Materials and Methods

Protocol and Registration

This systematic review study was conducted
according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRIS-
MA) to review the effectiveness of the HPV vac-
cine and to determine the influence of this vaccine
on the quality of women’s lives. The period of the
search was between August 5, 2023, and August
14, 2023. The methodology of this systematic re-
view was previously registered with the number
INPLASY2023120029 on the International Plat-
form of Registered Systematic Reviews and Me-
ta-analysis Protocols (INPLASY).
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Eligibility Criteria

The inclusion criteria were studies that in-
cluded women aged 18-76 years, peer-reviewed,
published between 2019 and 2023, studies that
describe the effectiveness of the HPV vaccine,
studies worldwide, studies in English, quantita-
tive studies (cross-sectional, retrospective cohort
study, randomized controlled trial, or prospective
study), and those that used placebo for the control
group. Studies that did not match the previous cri-
teria were excluded.

Search Strateqy Process

The population, intervention, comparison, and
outcome (PICO) approach was utilized to develop
the search strategy. In this research, P is women; I
is the HPV vaccine, C is no vaccine or a placebo;
and O is the influence on women’s health. The final
search terms were generated for the six electronic
databases (EBSCO, PubMed, Cochrane, Google
Scholar, Science Direct, and ProQuest). The out-
lines of the search methods that retrieve all articles
that are most relevant to the research question are
presented in Supplementary Table 1. The extract-
ed studies were checked, duplicate studies were de-
leted, and then the title and abstract were screened.
The studies that matched the inclusion criteria were
processed for eligibility and quality assessment.

Quality Assessment
The included studies were evaluated by two
reviewers who conducted the appraisal process

following the JBI guideline'® in order to criti-
cally assess each study’s methodological quali-
ty and bias risk. Then, the reviewers extracted
the data in the following order: author(s) name,
publication year and study region, type of sam-
ple, sample size and sampling method, data
collection method, data analysis, and the study
findings. Supplementary Table II presents the
study characteristics of the included studies, and
Supplementary Table III presents an overview
of the key findings and design of the included
studies.

Results

Of the 11,095 primary studies analyzed, 19
were included’* in this review based on the in-
clusion and exclusion criteria (Figure 1). These
studies were conducted in 13 countries: the Unit-
ed States, Japan, Iran, New Zealand, Malaysia,
Bangkok, Germany, South Korea, the Nether-
lands, Greece, China, Spain, and Canada. Most of
the studies originated in Japan (26%), and China
and the United States accounted for 10.5% each.
The 19 studies for this project were published in
the English language in the period 2019-2023. All
studies were quantitative studies and employed
various study designs, including cross-sectional
(seven studies'”192223.29.33: 36.84%), retrospective
(six studies?!242830-32: 31 849%), prospective (two
studies®®?”: 10.53%), and randomized controlled

Year of publication

2019 ' 2020

2021 : 2022 ' 2023

Figure 1. The characteristics of the included studies.
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trials (RCTs) (four studies®-?%34%%: 21.05%). Fig-
ure 2 displays the number of included studies that
were published each year from 2019 to 2023.
Seven studies'> assessed the effectiveness of
HPV vaccines for healthy women among a total
of 18,854 women. Two studies'™"® assessed healthy
women with a history of sexual activity. One study'®
provided evidence of reduced HPV 16 and 18. An-

other study' revealed no difference in the decrease
in HPV infection. Yet another study* showed no
evidence of a reduction in cytological abnormali-
ties. The evidence for the effects of these vaccines
was derived from four studies'**** on the decreased
prevalence of HPV 16 and 18 and cervical cancer.
Four studies**?” were conducted on a total of
1,934 women. One study** reported on women

Identification of studies via databases
EBSCO Google ProQuest Cochrane PubMed Science
(n=449) S_cholar (n =3,797) (n = 1,460) (n=2,878) Direct
(n=1,350) (n=1,161)
Records identified from: Recordje removed before
Databases (n = 11,095) SCreening:
Duplicate records
removed (n=110)
Records screened Records excluded
(n=10,985) (n=10,741)
Reports sought for retrieval Reports not retrieved
(n=244) (n=163)
for ehglbllity and quality Agerumiler 18 (n=21)
(n=281) No reliable data (n=17)
Review articles (n = 3)
Male participants (n=7)
Others (n =14)
Qualified studies included
in review (n=19)

Figure 2. Systematic Review Flow Diagram (PRISMA) including all relevant studies.
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with high-grade cervical intraepithelial lesions
(HSILs) or cervical intraepithelial neoplasia
(CIN) 2-3 who received bivalent or quadrivalent
vaccines after treatment and provided significant
evidence that there was a decrease in the rate of
persistence and reoccurrence of HPV infections
after treatment for these women. Two RCT stud-
ies*?¢ administered prophylactic vaccines after
treatment; they also found that there is strong ev-
idence that the percentage of recurrent CIN 1-3
was decreased compared to those who did not
receive vaccines. Another study?’ reported on
women with low-grade (LG) cytology and provid-
ed significant evidence that the prevalence of LG
cytology was reduced.

Four studies®*' reported data on women who
participated in national vaccine programs in
different countries. One study” revealed no evi-
dence that HPV vaccines could improve women’s
health. However, the researchers affirmed that
HPV vaccine programs could lead to a decrease
in cervical cancer. The other three studies®' re-
ported data indicating a significant reduction in
HPV infections among vaccinated women.

In one study®, one dose of the HPV vaccine
was administered, and it was found that a sin-
gle dose in patients aged below 18 years lowered
high-grade cytology. Three studies**?* admin-
istered (bivalent or quadrivalent) vaccinations
against HPV in three-spaced doses. They provid-
ed evidence for the reduction of HPV 6, 11, 16,
and 18 and the prevention of cervical cytological
abnormalities. Of these three studies, two RCT
studies*** found findings compared to those who
did not receive vaccines.

Discussion

Effectiveness Of HPV Vaccines
for Healthy Women

Our findings relate to the role of prophylactic
vaccines against HPV infections. In Bavaria!l,
a decline in anogenital warts and precancerous
lesions was found among young women who
received HPV vaccinations. A previous study'?
discovered substantial evidence that the average
prevalence of genital warts decreased by 74%
when all HPV4v vaccinations were given to fe-
male patients between the ages of 14 and 65 years.
This outcome aligns with the findings of anoth-
er study by Loenenbach et al*2. The researchers
investigated the effectiveness of HPV vaccines

(bivalent or quadrivalent) among women aged 20-
25 years. The results of this study revealed that
the quadrivalent HPV vaccine protected against
at least one HPV genotype. Furthermore, Lee et
al?! analyzed the effectiveness of the HPV vac-
cine. They found that the HPV vaccine was 84.6%
effective in lowering HPV 16/18 positivity and
88.0% effective in reducing atypical squamous
cells of undetermined significance (ASC-US+)
associated with HPV 16/18. According to Kudo
et al” the bivalent HPV vaccine is highly effective
against HPV 16 and 18. The results validate what
Taniguchi et al* observed. Vaccinated women
tended to be better protected against all forms of
possible cervical cancer. These four studies'?-*
concluded that HPV vaccines are important in
improving women’s health and QoL and in pre-
venting numerous types of cancer.

Another aspect to be considered in this study
is sexual activity. Previous studies*** conducted
by various authors examined sexually active girls
and women and observed a reduction in the detec-
tion rates of vaccine-associated HPV types; the
incidence of HPV genotypes related to the vac-
cine was abnormally low. One recommendation
made by the researchers was to regularly track the
prevalence of high-risk HPV. Positive correlations
between an early sexual debut or having several
sexual partners and HPV highlighted the impor-
tance of immunizing at the recommended age of
12-13 years for optimal vaccine impact. The re-
sults corroborate the notion that HPV vaccination
is critical in enhancing women’s quality of life.
The analysis aligns with the argument of Kita-
mura et al'®. The results of their study concluded
that women who had received the HPV vaccine,
regardless of the vaccine type or immunization
dose, had a significantly lower risk of contracting
the HPV 16/18 infection. The authors highlighted
that unvaccinated, sexually active females must
receive at least one dose of the HPV vaccine to
be protected.

Effectiveness of HPV Vaccines for
Women with High-Grade Cervical
Intraepithelial Lesions (HSIL), Cervical
Intraepithelial Neoplasia (CIN|,
and Low-Grade (LG) Cytology

The findings of this review highlight the im-
portance of prevention of HPV infections and of
administering HPV vaccinations for women who
have HPV infections, including LG cytology,
HSIL, and CIN grades 1-3 after treatment. Karimi-
Zarchi et al® studied the effects of prophylactic
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quadrivalent HPV vaccination on women with
CIN 1-3. The study revealed the effectiveness of
HPV vaccination in preventing residual or recur-
ring cervical dysplasia and reducing the need for
repeated surgery when combined with treatment.
The outcomes reflect the observation of Van de
Laar et al?® that indicated that the efficacy of the
HPV vaccination, in addition to loop electrosurgi-
cal excision procedure (LEEP), might be advanta-
geous in preventing residual or recurring cervical
dysplasia and reducing the likelihood of requir-
ing repeated surgical treatments. The data are in
accordance with the findings of previous studies
in the literature in which the vaccine was more
effective for cervical cancer among vaccinated
women. In addition, it was found® a reduction in
the incidence of cervical cancer and death caused
by cervical cancer in girls and women between
the ages of 15 and 24 following the introduction
of the HPV vaccine.

Casajuana-Pérez et al** suggest that when
women with HSIL/CIN 2-3 received vaccination,
the prevalence of persistent/recurrent HSIL/CIN
2-3 declined. Valasoulis et al*’ found that giving
HPV16, HPV18, HPV31, and HPV33 VLP vac-
cinations appeared to guarantee a statistically
significant earlier clearance of HPV infection in
patients with LG cytological abnormalities com-
pared to patients in the non-vaccinated cohort.

Effectiveness of Administration of One
Dose or Three Doses of HPV Vaccines
for Women

In 2020, Innes et al*? performed a retrospective
population-based cohort study in New Zealand,
examining 104,313 women born between 1990
and 1994 whose cervical cytology or histology
was recorded between January 1, 2010, and De-
cember 31, 2015. The women were divided into
three groups — unvaccinated, vaccinated before
turning 18, and recently immunized (those who
received HPV vaccinations at the age of 18 years
or older). Receiving the quadrivalent HPV vac-
cine at least once before turning 18 years of age
was found to be associated with a decrease in
high-grade cytology by 25% and a decrease in the
incidence of high-grade histology by 31%. On the
other hand, Barnabas et al’ analyzed the efficacy
of single-dose nonvalent and bivalent vaccinations
among young women between 15 and 20 years of
age. Similar to multidose regimens, both vacci-
nation types were found to be highly effective at
preventing incidents of persistent oncogenic HPV
infection, yielding 97.5% protection against HPV

16/18 infection. The results reported by Batmunkh
et al'® are representative of young females aged
11-17 years in Mongolia. The researchers studied
the potential impact of a single dose of the quadri-
valent HPV (4vHPV) vaccine on the incidence of
HPV detection in young Mongolian women. They
found that there was a significant decline in HPV
genotypes targeted after vaccination with a single
dose of the 4vHPV vaccine.

Other studies™* have also confirmed the val-
ue of administering three doses of HPV vaccines.
Zhu et al® measured the efficacy of the AS04-
HPV 16/18 vaccine in women 72 months after
the initial immunization. The results revealed
that infection, abnormal cytology, and CIN le-
sions linked to HPV 16/18 were all prevented by
the AS04 HPV-16/18 vaccine in young Chinese
women. In Accra and Kumasi cities of Ghana,
a study® indicated the distribution, prevalence,
and risk factors associated with HPV genotypes
among women presenting for reproductive health
services, with a total of 317 women aged 21 to
76 years. The study found a high prevalence of
HR-HPV among women, which suggests that
multivalent vaccinations were effective in reduc-
ing the HPV burden among women in the general
population. Furthermore, the nonvalent vaccina-
tion provided protection against HPV 16 and 18,
as well as seven other HPV types among women
in Ghana.

Other findings from Zhao et al** determined the
long-term efficacy of the HPV4v vaccination in
preventing HPV-related illnesses. Chinese women
aged 20-25 years received the HPV4v vaccine*.
The analysis of the results of a follow-up (at a me-
dian of 94 months) reported sustained protection
against HPV-16/18-related genital precancerous
and cancer cases, with a tendency of continuous
protection for up to 11 years. Additionally, the
vaccine may help the health system by lowering
abnormalities in cervical cytology.

Effectiveness of an HPV Vaccination
Program for Women

After the World Health Organization (WHO)
approved HPV vaccines, several studies®! in dif-
ferent countries were conducted to confirm the ef-
ficacy of HPV programs among women. Previous
studies’” have revealed the importance of imple-
menting an information campaign regarding differ-
ent aspects of these vaccines. Amponsah-Dacosta
et al’” agreed with several authors, including Shet-
ty et al® and Bhatta et al’, that to promote initia-
tives to provide HPV vaccines for women, the level
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of public awareness and knowledge in this regard
must be raised. These results align with studies by
Khoo et al®, Clark et al*®, Li et al*® and Seong et
al®', which concluded that vaccinated women who
received vaccines in HPV programs had a higher
level of education. These results emphasize the val-
ue of awareness and education campaigns prior to
activating these programs intended to contribute
to reducing the rate of HPV infections and other
types of cervical cancers.

Addressing the Research Question and
Aim: How Effective Is the HPV Vaccine in
Improving Women's Health Compared to
Not Taking It?

The findings of this study confirm that HPV
vaccinations in different doses in women are re-
lated to improving women’s health by reducing
the spread of HPV infections and the incidence of
recurrent infections and cervical cancer compared
to women who did not receive these vaccinations.
In addition, the findings of all included studies
are in line with the hypothesis that the benefits
of prophylactic vaccines are positively correlated
with reducing HPV infections and other types of
cervical cancer.

Limitations

This study has potential limitations. The first
is that the review was restricted to studies writ-
ten in the English language only, which implies
that further relevant studies published in non-an-
glophone countries may have been excluded. The
second limitation is that a few studies had small
sample sizes, which implies that the sample may
not be representative of the general population.
The third limitation is that the keywords that were
used in the search strategy might be insufficient;
this may affect the results as certain relevant arti-
cles may have been excluded.

Conclusions

The correlation between the efficacy of the HPV
vaccine and women’s health was verified. The
strong evidence collected supports the benefits of
HPV vaccinations to women’s health, which may
lead to improving women’s QoL, preventing dis-
ease, and reducing the high risk of HPV infection.
Further findings from 19 studies identified several
aspects of HPV vaccines. These vaccines have a
significant impact on reducing or treating recur-
rent and persistent HPV infections, such as CIN

grades 1-3 and HSIL. Raising awareness of the im-
portance of vaccines in improving women’s health
and preventing high-risk infections is an essential
part of vaccination programs because vaccinations
administered at an early age have greater benefits
than those received later in life. However, despite
this, receiving the vaccine at any age still decreases
the risks of HPV infection among females.
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