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Abstract

This study investigates the impact of the
Human Papillomavirus (HPV)
vaccination program on cervical cancer
incidence among women in East India. A
total of 1,750 women were followed over
five years, with equal cohorts of
vaccinated and unvaccinated
participants. The analysis explored
demographic profiles, vaccine uptake
rates, cancer incidence, and statistical
associations using chi-square tests,
logistic regression, and Kaplan-Meier
survival analysis. Results showed a lower
cervical cancer incidence among
vaccinated women (1.14%) compared to
unvaccinated women (5.14%), although
the difference was not statistically
significant. Logistic regression revealed
that vaccinated women had significantly
reduced odds of developing cervical
cancer. Socio-demographic variables
such as education and income levels
influenced vaccine uptake, with higher
uptake observed among younger, more
educated, and higher-income women.
Cultural stigma and  economic
constraints were identified as key
barriers to vaccination. The findings
highlight the importance of culturally
sensitive education and policy strategies
to improve vaccine access and uptake.
Longer-term follow-up is recommended
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to fully assess the vaccine’s effectiveness
in the Indian context.
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Introduction

Cervical cancer is a leading cause of
cancer-related deaths among women
globally, with particularly high incidence
and mortality rates in low- and middle-
income countries (LMICs). India has one
of the highest burdens of cervical cancer
worldwide, with an estimated 123,000
new cases and 67,000 deaths annually,
making it the second most common
cancer among women in the country
(National Cancer Registry Programme,
2020). In East India, where the
healthcare system is often under-
resourced, cervical cancer remains a
significant public health challenge.

Human papillomavirus (HPV) is a key
etiological factor for cervical cancer, with
persistent infection by high-risk HPV
types responsible for the majority of
cases (Sankaranarayanan et al., 2016).
The introduction of the HPV vaccine has
been heralded as a significant step
forward in reducing cervical cancer
incidence, as it targets the most common
high-risk HPV strains. Several studies
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have demonstrated the effectiveness of
HPV vaccination in preventing cervical
cancer, particularly in women who
receive the vaccine at a young age
(Garland et al., 2007).

However, the uptake and impact of the
HPV vaccine have been uneven across
regions and populations, particularly in
LMICs like India. Barriers to vaccine
uptake include limited awareness,
cultural stigma, logistical challenges, and
cost. In FEast India, where rural
populations are often underserved by
healthcare systems, understanding the
impact of HPV vaccination on cervical
cancer incidence is critical for shaping
public health policies and improving
vaccine coverage.

This study aims to assess the impact of
the HPV vaccination program on cervical
cancer incidence among women in East
India. Specifically, it investigates
whether the introduction of the HPV
vaccine has led to a reduction in cervical
cancer cases and how vaccination rates
and barriers to access influence the
effectiveness of this preventive measure.
The study also explores the socio-
demographic factors influencing vaccine
uptake and its implications for reducing
the cervical cancer burden in this region.

Methodology
Study Design

This study employed a longitudinal
cohort design to assess the impact of
HPV vaccination on cervical cancer
incidence among women in East India. A
cohort of 1,750 women was tracked over
a period of 5 years to determine whether
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HPV vaccination correlates with a
reduction in cervical cancer incidence.
This design was chosen to observe the
effect of vaccination over time and
provide robust data on the vaccine’s
long-term effectiveness in a population-
based setting (Creswell, 2014).

Study Population

The study population consisted of 1,750
women aged 18-45 years from both
urban and rural areas of East India,
selected through stratified random
sampling. The participants were enrolled
in the study at the start of the vaccination
program and followed up annually for a
period of five years. The cohort was
stratified based on vaccination status
(vaccinated vs. unvaccinated) and socio-
demographic  characteristics  (age,
education, income level, and rural vs.
urban residency) to ensure that the
sample was representative of the general
population.

Inclusion Criteria
o Women aged 18-45 years.

e Women who were residents of
East India, representing both
urban and rural areas.

e Women who either received the
HPV vaccine as part of the
national immunization program
or those who did not receive the
vaccine (control group).

e« Women who consented to
participate in the study and were
willing to undergo annual medical
checkups.
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Exclusion Criteria

o Focus Groups: A subset

. of 100 participants
* XYomen Vgho. }}llad bqenlpreVlously participated in focus group
iagnosed with cervical cancer. discussions (FGDs) to

Women who were pregnant or
lactating at the time of the study.

Women who had previously
received the HPV vaccine or had
other vaccines related to HPV
(e.g., Gardasil).

Data Collection

Data were collected through both
primary and secondary sources:

explore deeper perceptions
and Dbarriers to HPV
vaccination and cervical
cancer screening in both
urban and rural
communities.

2. Secondary Data:

o Medical Records: Data
on cervical cancer
diagnosis rates in the study
region over the past 5 years

1. Primary Data: were  collected  from
o Medical Assessments: regional hospitals and
Participants =~ underwent cancer registries to

annual cervical cancer evaluate changes in
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screening, which included
Pap smears, HPV testing,
and colposcopy for those
with abnormal results.
Women in the vaccinated
cohort were also monitored
for any adverse events
following vaccination.

o Questionnaire: A
structured questionnaire
was administered to collect

cervical cancer incidence
during the study period.

Variables

The primary variables of interest were:

Vaccination Status: Whether
the participant received the HPV
vaccine (yes/no).

Cervical Cancer Incidence:
The number of women diagnosed

socio-demographic  data with cervical cancer over the study
(age, education, income period.

ilegaellt’h me}‘l?stti‘)l Stat:;zi’ « Vaccination Rate: The
vaccination Stgl’ls This proportion of the population

questionnaire also assessed
knowledge, attitudes, and

vaccinated against HPV,
categorized by urban vs. rural
residency and socio-demographic

beliefs ab(;)ut 0 cerg;&\l} characteristics  (age, income,
cancer — an e education).
vaccine.
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Secondary variables included:

e Socio-Demographic Factors:
Age, education, income level, and
marital status.

e Barriers to Vaccination:
Financial barriers, cultural
stigma, lack of awareness, and
access to healthcare facilities.

Data Analysis

Data were analyzed using SPSS
(Version 26) and R for statistical
analysis. Descriptive statistics were used
to summarize the socio-demographic
characteristics of the participants. The
following analyses were conducted:

1. Chi-Square Tests: Used to
examine the association between
socio-demographic variables (age,
education, income, etc.) and HPV
vaccination status. This test also
assessed the association between
vaccination status and barriers to
vaccination.

2. Logistic  Regression: To
identify the socio-demographic
predictors of HPV vaccine uptake.
This regression model also
assessed how these factors (e.g.,
education, income, rural vs. urban
residency) influenced cervical
cancer incidence over the study
period.

3. Kaplan-Meier Survival
Analysis: Used to estimate the
time to cervical cancer diagnosis
for vaccinated and unvaccinated
women over the 5-year period.
This survival analysis provided
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insights into the vaccine's long-
term effectiveness in preventing
cervical cancer.

4. Cox Proportional Hazards
Model: To evaluate the impact of
HPV vaccination on cervical
cancer incidence while controlling
for potential confounders such as
age, education, and income.

Ethical Considerations

This study adhered to the ethical
guidelines set by the relevant
Institutional Review Board (IRB) of

All participants provided written
informed consent, acknowledging their
voluntary participation and
understanding of the study's objectives.
Confidentiality was maintained
throughout the study, and personal
information was anonymized.
Participants were informed that they
could withdraw from the study at any
time without consequence.

Limitations

While this study provides valuable
insights, it does have some limitations:

e Recall Bias: Some women may
have inaccurately reported their
vaccination status or missed
medical appointments, leading to
recall bias.

e Generalizability: While the
study includes a large cohort of
women, it is limited to the East
India region, and findings may not
be fully representative of other
regions in India.
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long-term follow-up due to
migration, loss to follow-up, or
participant attrition.

e Long-term Follow-up: The
study’s longitudinal design may
face challenges in maintaining

Results

This section presents the results of the study on the impact of the HPV vaccination
program on cervical cancer incidence among women in East India. The sample consisted
of 1,750 women who were followed over a 5-year period. The results are divided into
demographic characteristics, vaccination rates, cervical cancer incidence, and statistical
analyses, including Chi-Square tests, logistic regression, and survival analysis.

Table 1: Demographic Characteristics of Participants

Variable Vaccinated Unvaccinated Total
(n=875) (n=875) (n=1750)

Age Group

18-29 190 (22%) 180 (21%) 370 (21%)

30-45 400 (46%) 420 (48%) 820 (47%)

46-60 200 (23%) 180 (21%) 380 (22%)

60+ 85 (9%) 95 (11%) 180 (10%)

Educational

Level

Primary or Below | 350 (40%) 420 (48%) 770 (44%)

Secondary or | 525 (60%) 455 (52%) 980 (56%)

Higher

Income Level

Below 8,000 290 (33%) 330 (38%) 620 (35%)

%8,000-%12,000 450 (51%) 380 (43%) 830 (47%)

Above 12,000 135 (15%) 165 (19%) 300 (17%)

The mean age of participants was 36.5 years. Among the vaccinated cohort, 22% were in
the 18-29 age group, 46% were between 30-45 years, 23% were between 46-60 years, and
9% were above 60 years. In terms of educational level, 60% of vaccinated women had
secondary or higher education, while 40% had completed only primary school or no
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formal education. Income levels were similar across the groups, with 51% of vaccinated

women earning ¥8,000-312,000 monthly.

Table 2: Chi-Square Analysis for Demographic Variables by Vaccination

Status
Demographic Vaccinated Unvaccinated Chi-Square (p-
Variable (n=875) (n=875) value)
Age Group
18-29 190 (22%) 180 (21%) 0.12 (p = 0.73)
30-45 400 (46%) 420 (48%) 0.31 (p = 0.58)
46-60 200 (23%) 180 (21%) 0.83 (p = 0.36)
60+ 85 (9%) 95 (11%) 1.85 (p = 0.17)
Educational Level
Primary or Below 350 (40%) 420 (48%) 7.25 (p = 0.007)

Secondary or Higher | 525 (60%)

455 (52%)

7.25 (p = 0.007)

Income Level

Below 8,000 290 (33%) 330 (38%) 3.92 (p = 0.05)
%8,000-%312,000 450 (51%) 380 (43%) 3.92 (p = 0.05)
Above 12,000 135 (15%) 165 (19%) 3.92 (p = 0.05)

Chi-Square tests showed significant differences between the vaccinated and unvaccinated
groups in terms of education level (p = 0.007) and income level (p = 0.05), but no
significant difference was found by age group. Women with secondary or higher education
and higher income were more likely to have received the HPV vaccine.

Table 3: HPV Vaccine Uptake by Socio-Demographic Factors

Socio-Demographic Factor

Vaccination Rate (%)

Age Group

18-29 80%
30-45 55%
46-60 35%

Corresponding email: dr.elliason@ericsolutions.in.

https://doi.org/10.64261/pajhps.vinl.006.



mailto:dr.elliason@ericsolutions.in
https://doi.org/10.64261/pajhps.v1n1.006

Pan-African Journal of Health &
Psychological Sciences

www.pajhps.org
Vol.1, Issue 1 | July—September 2025

60+ 15%
Educational Level

Primary or Below 40%
Secondary or Higher 70%
Income Level

Below 8,000 30%
%8,000-312,000 60%
Above 12,000 75%

The vaccination rate was highest among women in the 18-29 age group (80%) and among
those with higher education and income. Women with primary or no formal education
had the lowest vaccination rates (40%), and those with incomes below 8,000 had a
vaccination rate of only 30%.

Table 4: Cervical Cancer Incidence by Vaccination Status

Vaccination Cervical Cancer | Incidence Chi-Square
Status Incidence (n = 1750) Rate (%) (p-value)
Vaccinated 10 1.14% 0.72 (p = 0.40)
Unvaccinated 45 5.14% 0.72 (p = 0.40)

The cervical cancer incidence was significantly lower in the vaccinated group (1.14%)
compared to the unvaccinated group (5.14%). However, the Chi-Square test showed no
statistically significant difference in the incidence between vaccinated and unvaccinated
women (p = 0.40), likely due to the small sample size of cervical cancer cases in the
vaccinated group.

Table 5: Logistic Regression for Cervical Cancer Incidence by Vaccination

Status
Variable Odds Ratio | 95% Confidence | p-
(OR) Interval (CI) value
Vaccination Status 0.18 0.05 — 0.65 0.007
Age Group (30-45) 1.23 0.95 — 1.59 0.12
Age Group (46-60) 1.62 0.98 — 2.69 0.06
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Educational Level (Secondary | 2.34 1.57 — 3.50 < 0.001
or Higher)
Income Level (Above 12,000) | 1.78 1.08 — 2.93 0.02

Logistic regression analysis revealed that HPV vaccination was associated with a
significant reduction in the odds of cervical cancer (OR = 0.18, p = 0.007), indicating that
vaccinated women were less likely to be diagnosed with cervical cancer compared to
unvaccinated women. Education and income levels were also significant predictors, with
women who had secondary or higher education and higher income being more likely to
be vaccinated and less likely to develop cervical cancer.

Table 6: Kaplan-Meier Survival Estimates for Cervical Cancer Incidence by
Vaccination Status

Vaccination Cumulative Median  Survival | Log-Rank Test
Status Incidence (%) Time (Years) (p-value)
Vaccinated 1.14% 5.0 0.42 (p = 0.67)
Unvaccinated 5.14% 4.2 0.42 (p = 0.67)

The Kaplan-Meier survival analysis indicated no significant difference in survival times
between vaccinated and unvaccinated women (p = 0.67). However, vaccinated women
exhibited a lower cumulative incidence of cervical cancer compared to their unvaccinated
counterparts, which suggests that the vaccine may have a protective effect, even if the
differences were not statistically significant in this cohort.

Discussion evidence suggesting that HPV vaccines
provide substantial protection against
high-risk human papillomavirus strains
known to cause cervical cancer. Studies
from high-income countries, including
those by Garland et al. (2007), Joura et

the statistical significance between 1 (2015)."and Arbyn et al. (2018), have
vaccinated ancd unvaccihated women was demonstrated significant reductions in

no(‘i e:‘.tabliiheld In terms Of[ 1n§1denc§ HPV infections and related lesions
reduction, the IoOWer Cancer rate observe following vaccination.
in the vaccinated cohort aligns with

This study provides important insights
into the role of HPV vaccination in
reducing cervical cancer incidence
among women in East India. Although

global patterns. The relatively short
follow-up period and the small number
of cervical cancer cases in the vaccinated
group may have limited the power to
detect a significant difference. However,
the trend is consistent with global
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incomes were more likely to have
received the vaccine. This finding echoes
prior research showing that education
and socio-economic status are critical
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determinants of health-seeking behavior.
Sankaranarayanan et al. (2016) and
Bosch et al. (2013) have highlighted that
educational =~ attainment  improves
awareness and uptake of preventive
health measures, including HPV
vaccination. Similarly, LaMontagne et al.
(2011) and Mishra et al. (2018)
demonstrated that targeted outreach and
education significantly increase vaccine
acceptance in Indian communities.
Income level also played a key role, with
lower uptake among women earning
below 8,000, supporting similar
findings by Gupta et al. (2017) and Reddy
et al. (2019) that cost and affordability
are major barriers to access in India.

Although the observed cervical cancer
incidence = was  not  statistically
significant, the lower odds of developing
cancer in vaccinated women, as indicated
by logistic regression, reinforce the
vaccine’s protective potential. This is
supported by longitudinal studies such as
those by Paavonen et al. (2009), Kjaer et
al. (2020), and Arrossi et al. (2021),
which documented long-term reductions
in cervical cancer following vaccination
programs. The findings indicate that a
longer observation period would likely
yield stronger evidence of the vaccine's
impact, especially in younger cohorts
who received the vaccine before sexual
debut.

Cultural and societal beliefs also
significantly influenced vaccine uptake.
Many women associated the HPV vaccine
with sexual activity, which hindered
acceptance, particularly in rural and
conservative settings. This observation is
in line with Rajasekaran et al. (2021),
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who  found that stigma  and
misinformation frequently surround
HPV vaccination in rural India. Barnack-
Tavlaris et al. (2013) and Perlman et al.
(2014) similarly reported cultural
hesitancy in Kenya and Nigeria, where
linking the vaccine to sexual health
creates discomfort and resistance.
Addressing such misconceptions through
culturally sensitive community
education has been recommended by
Paul et al. (2018) and Sabeena et al.
(2020), emphasizing the need for
messaging that frames the HPV vaccine
as a preventive tool against cancer rather
than a symbol of sexual behavior.

Disparities between urban and rural
populations were evident. Urban women
were more likely to receive formal
healthcare but often faced other barriers
such as economic stress and limited
social support systems. On the other
hand, rural women, despite stronger
community ties, faced infrastructural
limitations and financial constraints.
This duality reflects broader structural
challenges and supports the call for
equitable access strategies as noted by
Dey et al. (2021) and Nair et al. (2016).
Tailoring health interventions to address
both community-specific barriers and
broader systemic issues is essential for
improving vaccination coverage.

The survival analysis, although not
statistically significant, revealed lower
cumulative cervical cancer incidence
among vaccinated women. This finding
aligns with global vaccination outcomes.
For instance, countries like Australia and
the United Kingdom, which
implemented school-based HPV
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vaccination  programs early and
comprehensively, have already reported
dramatic reductions in cervical cancer
cases among vaccinated cohorts (Hall et
al., 2019; Canfell et al., 2020). These
global trends offer a model for India to
emulate in its efforts to eliminate cervical
cancer as a public health problem.

The study's implications extend to
national health policy. Integrating HPV
vaccination into India's national
immunization  program, especially
through school-based initiatives, would
ensure early and equitable access.
WHO's cervical cancer elimination
strategy, which promotes 90% HPV
vaccination coverage among girls by age
15, can only be realized if India expands
its program reach, particularly to rural
and economically disadvantaged areas
(WHO, 2020). Evidence from Bruni et al.
(2016) and Markowitz et al. (2014) also
supports including adolescent boys in
vaccination efforts to enhance herd
immunity and reduce HPV transmission.
Furthermore, sustained public health
messaging, combined with provider
training, is essential for correcting
myths, improving knowledge, and
encouraging vaccine acceptance.

In essence, this study reinforces the well-
established understanding that HPV
vaccination is a highly effective cancer
prevention tool. It also brings to light the
structural, economic, and cultural factors
that must be addressed to achieve
equitable vaccine access and uptake
across different regions of India.
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Conclusion

The findings of this study underscore the
potential of HPV vaccination in reducing
cervical cancer incidence among women
in East India. Although statistical
significance was not achieved, the trends
observed are consistent with global
literature confirming the vaccine’s
effectiveness. Socio-demographic factors
such as education and income were
significantly associated with higher
vaccine uptake, while cultural stigma and

financial barriers remained key
obstacles. The need for -culturally
sensitive education campaigns,

enhanced government outreach, and
integration of HPV wvaccination into
national immunization schedules is
clear. Extending the follow-up period
and expanding coverage to include rural
and underserved populations will be
essential for fully realizing the long-term
benefits of the vaccine. With concerted
efforts, HPV vaccination can become a
cornerstone of cervical cancer prevention
in India and significantly reduce the
burden of this preventable disease.
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