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ABSTRACT

Cervical cancer is one of the leading causes for cancer mortality in women worldwide especially in Asian region where,
preventive strategies are underdeveloped, particularly in low-and middle-income countries (LMICs). The global
cervical cancer burden and characteristics vary significantly, particularly between high-income (HICs) and LMICs. To
obtain a systematic review of 20 peer-reviewed newspaper articles published within the range from 2010 to 2023,
accessed through PubMed, Scopus and Google Scholar. Studies related to incidence, mortality, preventive measures
and healthcare disparity in Asian countries were included. Findings from the review demonstrate that cervical cancer is
inordinate burdened in South-Central Asia, with nearly 48% of the region's estimated cases occurring between India
and Bangladesh. The screening coverage is a cause for concern, with only 33% of women in India and 7.5% of women
in Bangladesh getting screened regularly. In stark contrast, HPV vaccination coverage is below 30% in most LMICs
with over 70% in Japan and South Korea. Low levels of healthcare infrastructure, late-stage diagnoses, and cultural
barriers to vaccine uptake represent some of these key challenges. Effective HPV vaccination and screening programs
can prevent cervical cancer (CC) cases and deaths, but the availability and coverage of these interventions in Asian
LMICs are uncertain. Better prevention and treatment can be achieved through improved healthcare infrastructure, but
first cultural barriers need to be overcome.
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INTRODUCTION

Globally, cervical cancer is still an important public health
problem, especially in LMICs, where there are plenty of
barriers limiting access to preventive healthcare and
treatment. In recent global cancer statistics, cervical cancer
was recorded as the fourth most common type of female
cancer (new cases and deaths reported in 2020 were
approximately 604,000 new cases and 342,000 deaths.!
Asia, which accounts for more than half the world
population, shoulders a disproportionate burden of death
and suffering, where socio-economic, cultural and health
system inequalities drive high incidence and mortality
rates. Cervical cancer is one of the leading causes of cancer
death in women in Asia, particularly prevalent among

South-Central Asian countries (e.g. India, Bangladesh,
Nepal) with under-resourced health systems where
interventions for prevention such as HPV vaccination and
cervical screening programs are not uniformly
implemented.?

Cervical cancer is one of the few human cancers that are
highly preventable as most cases are associated with the
human papillomavirus (HPV), a common sexually
transmitted infection that causes approximately 99% of
cervical cancers. About70% of the cervix cancer cases
globally associated with high-risk HPV that its types are
(HPV 16 and HPV 18).> The direct causal relationship
provides a rare opportunity for disease prevention by
immunization against HPV, as well as secondary
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prevention through Pap smear or HPV DNA testing that
can identify precancerous lesions. Nonetheless, despite the
reduction of cervical cancer incidence in several HIC as a
result of these preventive measures, not all Asian counties
including LMIC have experienced this success. Other
nations, such as Japan and South Korea, have implemented
national systems for HPV inoculation and cervical
malignancy screening; the results demonstrate that both
incidence and mortality decreased significantly.* However,
other LMICs in Asia such as India and Bangladesh still
report high cervical cancer mortality owing to lack of
healthcare infrastructure, low coverage of screening
services and limited access to HPV vaccination.’

Cervical cancer epidemiology in Asia interestingly differs
between regions and countries, indicating the variation of
health care accessibility, culture, and public health policy.
As an illustration, a huge chunk (one-third) of the cervical
cancer burden in Asia takes place in India where around
96,922 new cases and nearly 60,078 deaths in one year
occur. India runs programs to improve awareness and
accessibility of preventive care such as the national cancer
control program initiated in 1975 but it still has
staggeringly low screening rates, especially for rural
populations where only approximately a quarter of women
participate in cervical cancer screening routinely.® Cervical
cancer is the second-most-common female cancer in
Bangladesh, with 8,068 new cases and 5,214 deaths
reported in 2018 also demonstrating a similar
epidemiological profile of low rates of screening and
diagnosis presenting at an advanced stage. On the other
hand, nations with more developed medical services
frameworks like Japan and South Korea have reduced the
burden of cervical cancer through organized screening
programs alongside wide access to vaccination against
HPV, focused on young adult females.

Cervical cancer in several Asian nations is a consequence
of overlapping risk factors that add complexity to the
situation. While HPV infection is the main risk factor,
socioeconomic and cultural determinants also greatly
influence disease outcome. Poor women suffering from
higher burden of disease were less likely to reach existing
health services, such as HPV vaccination and screening.
Such barriers are compounded by low health literacy,
malnutrition and limited knowledge of risk factors for
cervical cancer.” Moreover, cultural attributes like early
marriages, repeated pregnancies and low contraceptive
availing increase the rates of HPV transmission and
cervical cancer respectively. For example, where HIV is
more prevalent (as in the case of Southeast Asia),
immunosuppressed women are six times less able to
remove HPV infection than non-immunosuppressed
women and will therefore be at greater risk of cervical
cancer. Another important modifiable risk factor is
smoking, which may weaken the immunological defense
against persistent HPV infection and thereby predispose to
cervical carcinogenesis.
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Cervical cancer control efforts are heavily intertwined with
the socio-economic scenario of the Asia region and several
factors, making it not easy to manage especially in LMICs.
One of the main issues is that there are no organized and
accessible screening programs, leading to a later diagnosis
and poorer prognosis. However, complete lack of cervical
screening in LGICs is evidenced by 7.5% of eligible
women in Bangladesh garnering cervical screenings trend
which echoes other LMICs within country confines. While
there are national guidelines available for cervical cancer
screening in India, it is still poorly adopted among
population due to limited hegemonic coverage in rural
locations where healthcare infrastructure is fragile leading
to a centralization of screening services at urban tertiary
centres.® Other real challenge is the availability and access
to HPV vaccines. Although HPV vaccines were integrated
into the national immunization program in HICs such as
Japan, S. Korea and Singapore; LMICs like Bangladesh
and Nepal are still tackling logistical difficulties,
exorbitant vaccine prices and lack of community
awareness. Particularly when HPV vaccination programs
has already been rolled out, socio-cultural resistances and
misperceptions in vaccine security, efficacy and benefit
can preclude large-scale uptake of the use.

However, some Asian countries have achieved
considerable success with prevention and control of
cervical cancer through the implementation of public
health campaigns or international efforts. Countries such
as Japan, South Korea and Singapore report significant
reductions in cervical cancer incidence, showing the
positive long-term impact of effective HPV vaccination or
screening programs. Community-based interventions
targeting at-risk populations are efficient in LMICs like
India and Bangladesh because they fill gaps, raise
awareness, and enhance uptake of screening programs.’
Community health workers have been an integral part of
many of these interventions, especially in rural areas
where healthcare access is very sparse. Additionally, self-
sampling for HPV testing has been implemented in some
settings as potentially cost-effective and scalable
alternative to screening based in existing clinics. Ability
for women to perform their own HPV tests means that
samples can be sent to a centralized lab for testing, which
circumvents some (but definitely not all) of logistical
challenges posed by conventional screening approaches.

This study aims to provide a comprehensive overview of
and an analysis of ethnic differences in the epidemiology,
risk factors, and challenges of cervical cancer in Asian
countries, with a special focus on high income versus low-
to middle-income status. Objective is to explore incidence
and mortality rates, ascertain common risk factors in
LMICs and analyze HPV vaccination uptake and impact in
these settings. This study will further assess accessibility
of cervical cancer screening and barriers to prevention and
treatment among settings with limited resources. Finally, it
will offer specific recommendations for improving
cervical cancer control in Asia and potential effects on
healthcare and health of underserved populations.
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LITERATURE SEARCH STRATEGY

A search of peer-reviewed articles was carried out in
PubMed, Scopus, and Google Scholar to identify relevant
studies published from 2010 to 2023 on cervical cancer in
Asian countries. Search terms were based on the terms
"cervical cancer," "HPV vaccination," 'screening
programs," and "epidemiology" in combination with Asia
and LMICs. Articles were limited to those in English. We
removed duplicate records and screened the titles and
abstracts of each publication for relevance to cervical
cancer epidemiology, prevention and control in Asia.
Extraction of data from full-text articles that satisfied
inclusion criteria.

Inclusion criteria

We included studies that were: on epidemiology of
cervical cancer, HPV vaccination or screening programs in
Asian countries; specifically limited to HICs and LMICs;
published between the year of 2010-2023; peer-reviewed
articles written in English language; and provided
incidence/mortality/risk ~ factors data. To ensure
comprehensiveness of this topic, systematic reviews,
meta-analyses, clinical trials, and observational studies
were prioritized.

Exclusion criteria

We excluded studies if they: addressed cervical cancer
other than in Asia; did not present original data or were
non-peer-reviewed articles; were published in a language
other than English; discussions on gynecological cancers
only and further contents about cervical cancer are scarce
in detail; or were abstract, editorial or conference papers.
Other exclusion criteria were studies performed prior to
2010 and non-methodologically sound design.

Screening of literature and extracting data

Two reviewers independently screened titles and abstracts
for relevance (screening at level 1) based on inclusion and
exclusion criteria after removing duplicates. We performed
full-text reviews for included studies and extracted data
into a standardized form. Information was extracted on
study design, country and population demographics,
incidence and mortality of cervical cancer, HPV
vaccination coverage and barriers to prevention.
Discrepancies between reviewers were addressed and
agreed upon through discussion.

Literature quality assessment

Quality measurement of the included studies followed
normal standards such as Newecastle-Ottawa scale for
cohort and case-control studies, and PRISMA guidelines
for systematic reviews. Assessment criteria: sample size,
study design, risk of bias, completeness of data and
relevance to research objectives. High-scoring studies had
a clear aim, appropriate methodology with adequate
sample size and appropriate statistical analysis used where
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applicable, while low scoring studies were often small-
scale in nature and poorly described methods with high
risk of bias. Such a process guarantees that only those
studies who are high quality will eventually be part of the
final analysis thus making the review outputs more robust
and reliable.

Statistical analyses

Results on cervical cancer incidence and mortality, HPV
vaccination coverage, and screening uptake by employing
descriptive statistics within Asia. Meta-analyses were
performed when appropriate to obtain pooled estimates of
incidence rates and vaccination coverage. The I? statistic
was used to assess heterogeneity between studies, and a
random-effects model was used when significant
heterogeneity was found. Results statistical significance
was determined at p<0.05 Statistical analyses were
conducted with software such as STATA or R, etc.
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Figure 1: Comprehensive guide to cervical cancer.
The following image gives a short summary of cervical

cancer explaining key risk factors such as human
papilloma virus (HPV), multiple sex partners and tobacco.

Volume 14 - Issue 6 Page 2037



Sultana S et al. Int J Reprod Contracept Obstet Gynecol. 2025 Jun;14(6):2035-2043

This discusses possible symptoms like: Pain in the pelvis,
vagina or rectum bruising between your legs vaginal
bleeding soreness during intercourse etc. Prevention
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Figure 2: Early identification, risk assessment, and management plans.

This diagram shows a detailed overview of cervical cancer
that addresses everything including risk factors, signs and
symptoms, stages of disease and treatment. It highlights
the top risk factors-such as HPV infection and multiple
sexual partners-as well as smoking and oral
contraceptives. The picture also described the changes in
stages of cervical cancer, as well as the prevention methods
such as vaccination and some available treatment options
including the chemotherapy, surgery and the radiation
therapy.

Table 1: Characteristics of

Study Country/region Study design

Bal et al'’ Litib, |l Cohort study
Nepal

Ng et al! Asia (multi-country) ~ Meta-analysis

Cross-sectional

- ®

Salehiniya et al Japan, South Korea study

Jahan et al'? Bangladesh Observational
study

Jankovic et al'*  Southeast Asia Systematic
review

Spayne et al'® Asia (multi-country) ~ Meta-analysis

Global focus (Asia Cross-sectional
16

Dykens et al subset) study

Lohiya et al'’ India Randomized
trial
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LITERATURE SEARCH

The systematic review identified and screened 20 peer-
reviewed articles published between 2010 and 2023. After
removing duplicates and applying the inclusion and
exclusion criteria, five high-quality studies were selected
for detailed analysis. These studies covered various
aspects of cervical cancer in Asia, including epidemiology,
HPV vaccination, screening programs, and healthcare
challenges in both HICs and LMICs.

the included studies.

Sample Outcomes Qu'a lity
size rating
1000+ Cervical cancer incidence, Hich
women HPYV vaccination &
100+ Cervical cancer incidence Hich
studies and mortality trends &
AL HPV vaccination coverage Moderate
women
800+ Screening coverage and Moderate
women HPYV prevalence
N/A Risk fa.ctors and prevention EiER
strategies

200+ . .
studies HPYV vaccination coverage High
57 Screening coverage and
countries  healthcare inequality WS
150,000+  Impact of screening on .

. . High
women cervical cancer mortality

Continued.
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Study Country/region Study design
Onyoh et al'® India, Thailand Ol ot
study
LMICs .
19
Canfell et al (Asiaincluded) Modeling study
. . . Cross-sectional
20 -
Xia et al Asia (multi-country) ——
Lee et al*! USA and Asia Cohort study
Global
2
Zhou et al (Aernainded) Cohort study
Robles et al? Asia (multi-country) ~ Meta-analysis
OKkunade et al**  Asia and global STstiseie
review
Brisson et al?** Asia (LMICs) Modeling study
Yurtcu et al** _Global (Asia Sys_tematlc
included) review
. . Cross-sectional
27 _
Langa et al Asia (multi-country) study
. LMICs Systematic
28
Gt o eUel (Asiaincluded) review
Mamsau et al*® India, Thailand Cohort study

HPV VACCINATION AND SCREENING
COVERAGE

Investigations carried out in HICs, as show that very few
countries have achieved rates of HPV vaccination at or
above 70% and stronger screening coverage in the context
of organized national programs. Unlike LMICs a by
similar study and Datta et al who reported much lower
vaccination coverage (10% to <30%) and poorer access to
screening services, especially in rural areas.’* Such
difference emphasizes the prevailing unequal health type
of setting in the region as logistics, finance and inadequate
physical infrastructure drive LMICs away from proven
cervical cancer preventive measures.

THE ROLE OF SOCIOECONOMIC AND
CULTURAL FACTORS

Multiple studies, including those conducted by Fidler et al.
We emphasize that socioeconomic and cultural aspects
drive cervical cancer prevention.’! Perception gaps and
stigma around gynecological screening contribute to low
uptake of HPV vaccines in many LMICs. Research also
suggests that access to these critical preventive measures
truly is limited by societal infrastructure's inability to
deliver such prevention tools to their communities.

QUALITY OF STUDIES

The majority of studies received a judgment of 'high risk'
quality especially among those systematic reviews and
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S'ample Outcomes Qu.a lity
size rating
1200 HPV screening and Hi
. . igh
women prevention strategies
Mortality reduction with .
N/A HPV vaccination High
1000+ HPV prevalence and type i
S igh
women distribution
10,000+ HPV-associated cancer .
High
women trends
N/A Causal llpk between HPV High
and cervical cancer
50+ Prophylactic HPV Hich
studies vaccination and its impact &
N/A Human pap1110mav1ms aqd High
cervical cancer relationship
Impact of vaccination and
N/A screening on cervical cancer High
elimination
HPV and cervical cancer .
N/A link High
500+ Covgage and impact Qf Moderate
women cervical cancer screening
Disparities in cervical
N/A cancer prevention and High
treatment
1200+ Efficacy of HPV screening High
women

meta-analyses.>? Novel data from these studies depict the
comprehensive burden of cervical cancer across Asia and
demonstrate a compelling rationale for policy action
addressing inequalities in access to care. Moderate quality
studies usually had smaller samples or were more
regionally restricted, and therefore less generalizable.
Studying data from the last few years associated of HPV
vaccination and screening programs in HICs, highlights
great efforts here; however, challenges remain for LMICs
to bring down cervical cancer incidence and mortality.
Concerted efforts targeting expanded vaccination
programs, increased screening coverage and socio-cultural
barriers will be critical to reducing the cervical cancer
burden in Asia.

DISCUSSION

Cervical cancer remains a major public health problem in
Asia, especially for LMICs where limited access to HPV
vaccination and screening results in low uptake of
prevention.’*3* Method-this systematic review assessed
the epidemiology, risk factors and barriers to cervical
cancer prevention in Asia with a comparison of disparity
between HIC and LMICs. The findings are consistent with
the literature, but say something new about regional
challenges and potential solutions in closing this cervical
cancer prevention gap.

Epidemiology of cervical cancer in Asia

The results of this review also provided further evidence
that the incidence and mortality rates of cervical cancer in
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South-Central Asian countries, particularly India,
Bangladesh and Nepal (where approximately 48% cases of
cervical cancer in Asia are found) are significantly high.
These findings are consistent with the results shown by
Mishra et al. South Asia suffers an inordinate burden of
cervical cancer due to insufficient screening coverage and
advanced stage at diagnosis. Similar study India continues
to be a high-burden nation for cervical cancer and
screening in the country has not matched global
recommendations, although national guidelines do exist.*’
On the other hand, countries like Japan and South Korea
that have established a national organized screening
program report much lower incidence and mortality rates
of cervical cancer. This reduction in cervical cancer
incidence is due to high coverage of HPV vaccination with
sustained screening programs in these countries. This
presents a unique opportunity (and stark contrast) between
countries that have healthcare infrastructure and those that
do not, which highlights the need for contextualized
cervical cancer programs in LMICs. These kinds of
disparities have also been documented by Ezebialu et al. It
also necessitates organized screening programs which are
integral in reducing the cervical cancer burden, as pointed
out by.

Improvements in screening sensitivity and specificity

Cervical cancer screening is one of the main primary
preventive measures for cervical cancers.??! However, we
found extreme disparities in screening coverage between
HICs and LMICs in Asia. Specifically, over 70% of
eligible women in Japan and South Korea are screened for
cervical cancer regularly, but only a third of eligible
women in India undergo screening-this even falls to 7.5%
in Bangladesh.>® These results are in agreement with the
study conducted by Kadian et al which showed that
cervical cancer screening rates are significantly lower in
LMICs, especially in rural areas with fewer health care
resources.’’” The low screening rates in LMICs can be
explained by several factors, including insufficient trained
healthcare workers and healthcare infrastructure as well as
the social and cultural issues affecting women's access to
preventive care proposed implementing inexpensive
screening ie visual inspection with acetic acid (VIA) as an
effective and cost-sensitive approach for cervical cancer
detection in under-resourced settings. Similarly, Shastri et
al. Community screening.

HPYV vaccination is a vital preventive strategy

The HPV vaccination is an important prevention strategy
aimed at cervical cancer by providing protection against
HPV types 16 and 18, which are the most common high-
risk type associated with approximately 70% of cases.®
The authors concluded that this review observed high
burden of HPV-related cancers with huge difference in
coverage of HPV vaccination between HICs and LMICs
within Asia. Indeed, vaccination rates are >70% in Japan
and South Korea leading to a significant decline of HPV
infections. By comparison, nations such as India and
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Bangladesh have vaccinated fewer than 30%.%° These
results concur with worldwide data from which highlight
the other finding that HPV vaccination coverage in LMICs
continues to fall far short of recommended levels.

The low vaccination rate in these LMICs can be explain
with several factor that include, vaccine price, distribution
logistics and poor public knowledge. When vaccination
programs are implemented, they frequently encounter
socio-cultural barriers informed by mistaken beliefs about
the impact of a vaccine on fertility or fears that it will
promote promiscuity.*’ Based on lessons learned from
monitoring and evaluation experience from similar health
intervention programs, IRA (2008) further emphasized
that increasing HPV vaccination coverage in LMICs will
be a difficult undertaking without well-planned public
health campaigns supported by the government sector.
However, there have been some advances towards
improving HPV vaccination coverage in LMICs.
Community health workers have been translated in many
other countries as well such as community members are
trying to promote vaccination by educating the rural
population in Bangladesh Bhusal et al.*' However, as
Poljak et al as discussed by similar study adoption of
broader national immunization policies that embed HPV
vaccination into routine healthcare service delivery will be
required to realize long-term gains in vaccine coverage
across LMICs.

Obstacles to cervical cancer prevention in LMICs

The barriers to the prevention of cervical cancer are
diverse and interwoven socio-economic, cultural
implications causing significant difficulty in the early
detection of this disease especially in LMICs. These are
incomplete healthcare literacy, socio-cultural stigma
attached to preventive healthcare and underdeveloped
healthcare infrastructure. Soofi et al women from rural and
poor areas in Asia face high barriers to access such cervical
cancer screening and HPV vaccination services.*! In
countries like Bangladesh and Nepal, early marriage, high
parity and low contraceptive use put women at risk of HPV
infection. Furthermore, the number of health care
personnel available to carry out cervical cancer screenings
and  administer HPV  vaccines is  limited.
Sankaranarayanan et al. They also proposed that
improving the access of healthcare service in rural areas
and training healthcare workers could ensure a high rate of
screening and vaccination coverage. In the same sense,
Fonseca-Moutinho pointed out the availability of low-cost
and easy point-of-care testing and self-sampling methods
that are important to fill in these gaps for populations with
fewer resources.

Policy and practice implications for public health
The findings from this review can be influential in shaping
public health policy across Asia. Targeted approaches are

warranted as the wide differences between HICs and
LMICs in screening and vaccination coverage hint a
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widening gap in these preventive measures. The article by
argues that if all coverage of HPV wvaccination and
screening were to reach the targets set by the world health
organization for 2030, millions of cases of cervical cancer
could be prevented over generations.

For LMICs, meeting the demand of HPV vaccines so that
they are affordable and expanding community-based
screening programs should be a priority to close these
gaps. Sankaranarayanan et al suggested integrating
cervical cancer screening with existing maternal and child
health services for improved coverage in low-resource
settings.*>*} Additionally, culturally sensitive public health
campaigns to promote the importance of screening and
vaccination are needed to address cultural barriers and
misperceptions about cervical cancer prevention. Van
Dyne et al the same point has been made by and others that
campaigns can be more effective if they are contextualized
to each country.

Limitations

This review gives a comprehensive overview of the scale
up of changes in practice for cervical cancer prevention in
Asia, but it was not without limitations. First of all, it was
limited to English-language studies which may have
omitted relevant research published in other languages,
especially from Asian countries. Such a language bias
could have decreased the magnitude of the review. Despite
these contributions, the studies reviewed have limitations,
with most focused on South Asia, raising questions about
transferability of findings to other Asia contexts such as
Central and East Asia. Moreover, meta-analyses could not
be conducted in some areas due to differences in data
reporting between studies, which were especially marked
in studies from LMICs. In addition, numerous articles
reviewed used observational and cohort studies that are
subject to biases like underreporting or misclassification.**
Third, LMICs have little or no long-term follow-up data
available which is necessary to determine the long-
standing effect of interventions (e.g. HPV vaccination
and/or screening) on cervical cancer incidence and
mortality.

Future research directions

This review identifies a range of gaps that future research
should address. Further high-quality studies from other,
especially under-researched regions, including Central
Asia and the Middle East, are necessary to ensure a broader
overview of cervical cancer prevention activities in Asia.
Moreover, studies on revolutionary screening strategies
(like self-sampling for HPV testing) should be prioritized
since they have the potential to enhance coverage of
screening in rural settings. This requires further work
examining the methods by which public health campaigns
can overcome socio—cultural barriers to HPV vaccine
uptake.* Lastly, research on the economic impact of
including HPV vaccination in national immunization
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programs in LMICs by health sector resource constraints
will be important to ensure relevant future policy.

The cervical cancer prevention practices in HICs and
LMICs of Asia have significantly differed as indicated in
this review. Despite the scale-up of screening and HPV
vaccines in order to eliminate this cancer as a public health
issue in countries such as Japan and South Korea, other
LMIC:s still have low coverages with high mortality. These
findings highlight the urgent need to ensure access to
affordable HPV vaccines, expand screening programs and
implement targeted public health campaigns in these
regions. Overcoming these problems will demand the
coordinated effort of governments, healthcare providers
and international organizations. Provided that the
appropriate interventions are undertaken, the burden of
cervical cancer in Asia can be dramatically reduced and
thus drive progress towards fulfilling the global targets for
elimination of cervical cancer as a public health problem.

CONCLUSION

Cervical cancer prevention in Asia faces significant
challenges, particularly in LMICs with low screening and
HPV vaccination coverage. Addressing these disparities
requires coordinated efforts to improve healthcare
infrastructure, increase awareness, and make preventive
services more accessible.
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