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Abstract

Background: Effective vaccines for the prevention of cervical cancers are available in India. The existing knowledge
and attitude regarding the Human Papillomavirus (HPV) vaccine varies widely among available studies. Our study aimed
to estimate pooled prevalence related to knowledge, attitude, and practice of HPV vaccination in India. Methodology:
We conducted systematic searches in PUBMED, EMBASE, CINHAL, PROQUEST, and Cochrane Library databases
using database-specific search strategies. The random effects model was used for estimating the pooled proportion of
knowledge, attitude, and practice. The outlier studies were identified using the Baujat test. Egger’s regression test and
funnel plots were used to identify publication bias. Results: Database-specific search strategies yielded 2,377 records
from five databases. We identified 48 studies for full-text retrieval after screening titles and abstracts. Finally, 27 studies
were included in the meta-analysis. The pooled prevalence of knowledge regarding HPV vaccines in India was 0.22
(CI;0.14-0.31,12=99.5%). The pooled prevalence of positive attitudes towards the uptake of HPV vaccines in India was
0.45 (CI;0.33-0.57, 12 =100%). The pooled prevalence of coverage of HPV vaccines in India was 0.04 (CI;0.02-0.07,
12 =96%). Significant publication bias was present for the studies’ reported knowledge and coverage. Conclusion: The
knowledge, attitude, and coverage of the HPV vaccine were low in India. It suggests effective strategies to improve
knowledge and attitudes towards HPV vaccination in India.
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Introduction

Cervical cancer is the fourth most common type of
cancer among women worldwide and in India [1]. It
contributes to 8.7% of all cancer-related deaths among
women in India, accounting for an age-standardized
mortality rate of 9.2 per one lakh population [1, 2].
Different strategies such as screening and vaccination
are currently available to prevent cervical cancer. These
strategies were found to be cost-effective in reducing
morbidity and mortality related to cervical cancer [3].
The effectiveness of Human papillomavirus (HPV)
vaccines against cervical cancer is as high as 90 percent
[4]. Currently, bivalent, quadrivalent, and nonvalent
HPV vaccines are approved worldwide, including in
India. HPV vaccines are not included in the National
Immunization Schedule (NIS) in India, but states like
Sikkim and Punjab have included it in their immunization
schedule [5]. The vaccines are provided to adolescents
mainly through school health programs. The vaccines

are also available in open markets in all states and can be
purchased by anyone. knowledge regarding the vaccine
and a positive attitude towards vaccination is crucial to
improve the uptake of vaccines at the community level.
This aspect becomes even more contextual when India
is planning to include the HPV vaccine in the NIS in
the near future. The country-level evidence regarding
the knowledge of HPV and attitude towards the vaccine
is required. It will help in improving the intake of HPV
vaccination. The country-level data regarding vaccine
coverage is required to understand the acceptance of the
vaccine at the community level before its inclusion in the
NIS. This will also help in policy formulation regarding
the implementation of the vaccination program [6]. The
knowledge regarding the HPV vaccine varies very widely
in different studies from 0% to 60% [7, 8]. Similarly, the
attitude towards the vaccine and the coverage of the HPV
vaccine had a very wide range reported in different studies.
This study aims to systematically synthesize the evidence
on knowledge, attitude, and practice related to the HPV
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vaccine at the community level in India. This study
will also estimate the pooled prevalence of knowledge,
attitude, and practice regarding the HPV vaccine at the
community level in India.

Materials and Methods

Protocol and registration

We registered this systematic review and meta-
analysis protocol in PROSPERO (CRD42023440329).
As of our knowledge, no similar systematic review
was either registered in PROSPERO or published in
the public domain. This systematic review followed the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) reporting guidelines 2020.
We obtained ethical approval from the Institutional Ethics
Committee (IEC) of All India Institute of Medical Sciences
(AIIMS), Bhubaneswar (IEC reference number: T/IM-NF/
CM&FM/23/28).

Search Strategy

We prepared database-specific search strategies for
MEDLINE/PubMed, ProQuest, EMBASE, CINAHL,
and Cochrane databases. The search strategy was
formulated to find articles on knowledge, attitude, and
practice regarding HPV vaccination in India, published
till 30th June 2023 since inception. The search strategy
was restricted to the studies published in the English
language. The PEO scheme was used to formulate search
strategies. Key elements that we used in our search were
the ‘P’ (Indian population), the ‘E’ (HPV vaccine), and the
‘O’ (knowledge/attitude/practice). The search strategies
and number of articles specific to individual databases
were reported in the supplementary table (Supplementary
Table 1).

Study selection criteria

We included studies that reported knowledge regarding
the HPV vaccine in India. We also included studies that
reported attitudes towards the HPV vaccine in India with
acceptance of the HPV vaccine in India. We used the
following inclusion criteria for identifying eligible studies.

* Studies with female or male participants aged from
5 years to 75 years; and

* Participants residing in India; and

* Studies with participants either selected from the
community or the patients attending any healthcare
facility; and

* Studies published in the English language; and

* The full text of the articles was retrievable; and

* Studies reported knowledge of any type of HPV
vaccine; or

» Studies reported any type of attitude towards intake
of HPV vaccine; or

» Studies reported acceptance/ intake of any type of
HPV vaccine.

We excluded studies using the following criteria-

* Participants working in a healthcare setting; or

* Participants who were students of M.B.B.S./B.D.S./
any Batchelor’s or master’s degree related to health or
allied sciences.
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* Participants work as any type of healthcare worker.

We included only observational studies for the
systematic review and meta-analysis. We excluded review
articles, letters to the editor, commentaries, viewpoints,
case series, case reports, and conference abstracts from
this meta-analysis.

Steps for selection

Two reviewers independently screened the titles
and then abstracts of identified records for inclusion in
the review. The full text of all records passing the title
and abstract screening was retrieved. Two reviewers
independently confirmed final eligibility. Any kind of
disagreements in the title abstract screening and full-text
review were resolved by a third senior researcher. Figure 1
presents the PRISMA flow chart. (Supporting information:
Figure 1)

Quality assessment

We used the 11-item checklist formulated by the
United States (US) Agency for Healthcare Quality and
Research (AHRQ) for the quality assessment of the cross-
sectional studies [9] A score of zero to three indicates
low quality, four to seven indicates medium quality, and
eight to 11 indicates high quality [9] This tool assessed
the risk of bias based on the sampling strategy and data
collection method. The risk of bias in individual studies
was mentioned in the table (Table 1).

Data extraction

Two reviewers extracted study details about the
author, publication year, study place, study participants,
variables assessed, main findings, and risk of bias. Data
extraction was performed in Microsoft Office Excel using
a standardized data extraction form.

Statistical procedure

We conducted the meta-analysis using R software
version 4.3.1 [10]. The proportions of knowledge, attitude,
and practice were estimated separately. We used the
inverse variance method without any transformation to
find out the pooled prevalence. We used the inconsistency
index (I?) to report statistical heterogeneity. The I? values
of 25%, 50%, and 75% are regarded as low, moderate,
and high heterogeneity, respectively. The Baujat test
was performed to identify outlier studies, followed by
sensitivity analysis by removing the outlier studies. We
performed Egger’s regression test to identify publication
bias. A funnel plot was also drawn for individual outcomes.

Results

We identified 2,377 records from five databases. We
screened 1,857 records for eligibility by title and abstract
after the removal of duplicates. We identified 48 records
for full-text retrieval. Full-text screening identified
27 studies eligible for inclusion in the meta-analysis
(Figure 1). A total of 27 studies conducted between 2012-
22 with a total sample size of 14,399 were included in
the meta-analysis. There were 23 studies of knowledge
regarding HPV vaccination in India [7, 8, 11-29]. Eleven
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Figure 1. PRISMA Flow Diagram Showing the Selection Procedure of Studies

studies reported attitudes towards HPV [8, 13, 15, 18, 26,
28, 30-34]. The practice related to HPV vaccination was
reported in five studies [8, 17, 26, 28, 29].

Meta-analysis finding
Knowledge regarding the HPV vaccine

The pooled prevalence of knowledge regarding HPV
vaccines in India was 0.22 (CI;0.14-0.31) (Figure 2). The
heterogeneity among studies was statistically significant
(I’=99.5%, p<0.001). The Baujat test identified the study
conducted by Shah (2022) [34] as an outlier, but the
removal of this study didn’t change the pooled estimate
and heterogeneity significantly. Egger’s test reported a
significant publication bias (p<<0.001) among the studies,
which was further supported by an asymmetric funnel
plot (Supplementary Figure 1). The trim and fill method
identified two studies attributed to the publication bias.

Attitude towards HPV vaccine
The pooled prevalence of positive attitudes towards

uptake of HPV vaccines in India was 0.45 (CI;0.33-
0.57) (Figure 3). The heterogeneity among studies was
statistically significant (I>= 100%, p<0.001). The Baujat
test identified the study conducted by (Hussain, 2014) [13]
as an outlier, but removing this study didn’t change the
pooled estimate and heterogeneity significantly. Egger’s
test reported no publication bias (p=0.696) among the
studies supported by an almost symmetrical funnel plot
(Supplementary Figure 2).

Practice related to the HPV vaccine

The pooled prevalence of coverage of HPV vaccines
in India was 0.04 (CI;0.02-0.07) (Figure 4). The
heterogeneity among studies was statistically significant
(= 96%, p<0.001). The Baujat test identified the study
conducted by (Rehman, 2022) [29] as an outlier, but
removing this study didn’t change the pooled estimate
and heterogeneity significantly. Egger’s test reported a
significant publication bias among studies (p=0.006),
supported by an asymmetric funnel plot (Supplementary
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Study Events Total Proportion 95%-Cl Weight
Raychaudhuri S etal., 2012 32 22 | 014 [0.10;020] 43%
Kavita RK et al., 2013 328 1000 P 033 [030;036] 44%
Hussain S et al., 2014 225 2500 0.09 [0.08;0.10] 44%
Siddharthar J et al., 2014 11 400 # g 0.03 [0.01;005] 44%
Montgomery MP et al., 2014 52 202 T 026 [0.20;032] 43%
Khanna N etal., 2015 27 286 = | 0.09 [006;013] 44%
Rashid S etal, 2016 574 1580 . 036 [034;039] 44%
Swain D etal , 2018 23 60 f—— 038 [026;052] 40%
Joshi SV etal,, 2018 0 380 0.00 [0.00;001] 44%
Dahiyaa N etal , 2018 18 150 —=+—| 012 [007;018] 43%
Degarege A etal, 2018 529 1609 : 033 [031;035] 44%
Singh Jetal, 2018 221 450 — 049 [044:054] 43%
Sharma P etal., 2019 107 230 —&— 047 [040;053] 43%
Manikandan S et al., 2019 2 96 = 0.02 [0.00;007 44%
Reichheld A et al., 2020 7 175 =& 0.04 [002;008 44%
Khanna D et al_, 2020 41 1088 0.04 [003;005] 44%
Kadian L etal,, 2020 90 1500 : 0.06 [0.05007] 44%
Jacob RA et al., 2021 95 403 = 024 [020;028) 44%
Rehman A et al., 2022 184 1020 ! 018 [0.16;021] 44%
Shah PM et al,, 2022 193 237 —- 0.81 [0.76;086] 4.3%
Chandana H et al., 2020 g8 211 = i 0.04 [002;007] 44%
Sharma A et al,, 2021 129 397 P 032 [028,037 43%
Yadav K etal , 2022 67 204 P 033 [026;040] 43%
Random effects model 14399 - 0.22 [0.14; 0.31] 100.0%

Prediction interval

[0.00; 0.65]

Heterogeneity: /> = 99%, <2 = 00395, p =0 | '
0

02

T T |
04 06 08

Figure 2. Forest Plot Showing the Pooled Prevalence of Knowledge Regarding HPV Vaccination in India (Using

Random Effects Model)

Figure 3). The trim and fill method could not identify the
studies responsible for the publication bias.

Discussion

This systematic review and meta-analysis estimated
the pooled proportion of knowledge, positive attitude,
and coverage of the HPV vaccination among the general
population of India. We excluded the studies where the
participants were either medical or nursing students or any

Study Events Total
Saha Aetal, 2010 472 630
BasuP etal, 2011 134 522 =
Hussain S etal, 2014 175 2500
Belani HK et al , 2014 83 178
Montgomery MP et al |, 2014 91 200
Madhavan P etal , 2014 aa6 778
Singh J etal, 2018 196 450
Sharma P etal, 2019 69 230
Jacob RA et al, 2021 160 403
Sharma A etal, 2021 164 397
Shah PM et al., 2022 164 237
Random effects model 6525

health care professionals. This meta-analysis was the first
to find out the pooled proportion of knowledge, positive
attitude, and acceptance of the HPV vaccination in India,
as of our knowledge. These findings will help the relevant
stakeholders and policymakers to formulate strategies
to improve the knowledge regarding HPV vaccination.
These strategies will ultimately lead to an improvement
in positive attitudes toward HPV vaccination, leading to
an improvement in acceptance of HPV vaccines. These
will also help improve the overall uptake of HPV vaccines

Proportion 95%-Cl Weight

= 0.75 [0.71,078] 9.2%

026 [022,030] 92%

i 007 [0.06;008 92%
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i 044 [039048 91%
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Figure 3. Forest Plot Showing the Positive Attitudes Regarding HPV Vaccination in India (Using Random Effects

Model)
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Table 1. Key Characteristics of the Studies Included in the Meta-Analysis (n=28)

Author Year of Study site Type of study area Type of study participants Age of the Sampling strategy Sample Knowledge Positive HPV vaccine Risk of Bias
publication (urban/ rural/ both) participants size present attitude received
Saha A et al. 2010 Four colleges of Urban College students 17-24years Purposive sampling 630 - 472 - Medium risk
Kolkata
Basu P et al. 2011 Two municipal wards of Urban Parents Not mentioned Purposive sampling 522 - 134 - Medium risk
Kolkata

Raychaudhuri S 2012 Siliguri Both Married/unmarried women 15-49 years Simple random sampling 221 32 - - Low risk
etal.

Kavita RK et al. 2013 Five cities in India Urban High school/college students 13-19 years Simple random sampling 1000 328 - - Low risk
Hussain S et al. 2014 Noida and Delhi Both School students 12-22 years Purposive sampling 2500 225 175 - Medium risk
Siddharthar J et al. 2014 Puducherry Rural Patient attending a tertiary care hospital 18-60 years Convenient sampling 400 11 - - Medium risk
Belani HK et al. 2014 Bangalore Both Patient attending a tertiary care hospital 18-45 years Purposive sampling 178 - 83 - Medium risk
Montgomery MP 2014 Karnataka Both Patient attending a tertiary care hospital 18-44 years Convenient sampling 202 52 91 - Medium risk
etal.

Madhavan P et al. 2014 Karnataka, Mysore Both Parents of school students Not mentioned ~ Multistage sampling (Proportional 778 556 - Low risk

to probability sampling)
Khanna N et al. 2015 Odisha Both Patient attending a tertiary care hospital 18-49 years Convenient sampling 286 27 - Medium risk
and marketplace
Rashid S et al. 2016 Uttar Pradesh Urban College students 16-26 years Convenient sampling 1580 574 - 116 Medium risk
Swain D et al. 2018 Odisha Urban College students 17-24 years Simple random sampling 60 23 - - Low risk
Joshi SV et al. 2018 India Both Students 16-40years Convenient sampling 380 0 - - Medium risk
Dahiyaa N et al. 2018 New Delhi Both Participants of International Trade Fair 19-70years Convenient sampling 150 18 - - Medium risk
Degarege A et al. 2018 Mysore Both Parents of school going students Not mentioned Proportional to probability 1609 529 - - Low risk
sampling

Singh J et al. 2018 New Delhi Urban Females attending different public place 16-65years Convenient sampling 450 221 196 - Medium risk
Sharma P et al. 2019 New Delhi Urban College students 16-28years Convenient sampling 230 107 69 16 Medium risk
Manikandan S 2019 Not mentioned Both College students 18-20years Multistage random sampling 96 2 - - Low risk
etal.

Reichheld A et al. 2020 Tamil Nadu, Vellore Urban Women 25-65years Convenient sampling 175 7 - - Medium risk
Khanna D et al. 2020 Uttar Pradesh Both Women attending a secondary health 30-65years Convenient sampling 1088 41 - - Medium risk

care
Kadian L et al. 2020 Haryana Both Women 18-65years Purposive sampling 1500 90 - - Medium risk
Jacob RA et al. 2021 Karnataka, Mysuru Both Parents of school going students Not mentioned Purposive sampling 403 95 160 16 Medium risk
Rehman A et al. 2022 Delhi and Haryana Urban Women 15-49years Snowball sampling 1020 184 6 Medium risk
Shah PM et al. 2022 Mangalore, Karnataka Women 18-45years Convenient sampling 237 193 164 - Medium risk
Chandana H et al. 2020 Mysore, Karnataka Urban Women 18-60years Multistage systematic Random 211 8 - - Low risk
sampling

Sharma A et al. 2021 Rajasthan Rajasthan School teachers 20-65years Convenient sampling 397 129 164 12 Medium risk
Yadav K et al. 2022 Uttar Pradesh Rural Males and females 18-65years Multistage random sampling 204 67 - - Low risk
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Study Events Total

Rashid S et al., 2016 116 1580 =
Sharma P et al, 2019 16 230 R
Jacob RA et al., 2021 16 403 ——
Sharma A et al, 2021 12 397 —#-
Rehman A et al, 2022 6 1020 =
Random effects model 3630 e
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Figure 4. Forest Plot Showing the Pooled Prevalence of Coverage of HPV Vaccination in India (Using Random Effects

Model)

after the introduction of the HPV vaccine in NIS.

The pooled proportion of knowledge regarding the
availability of the HPV vaccine was 22%, with a 95% CI
of 14%-31%. This proportion was very low compared
to the systematic reviews and meta-analyses conducted
in European countries and Ethiopia, which was around
50% [35]. However, it was higher than the proportion
of knowledge from the studies conducted in China [36].

Regarding attitude, the pooled estimate of positive
attitude towards the HPV vaccine was found to be 45%
with a 95% CI of 33%—57%. This finding was consistent
with research findings in the United States, and Ethiopia;
those reported a positive attitude in the range of 45%-50%
[37-39]. However, the estimate was lower compared to
findings from European countries [35].

Meanwhile, this pooled prevalence of knowledge
was lower than the estimate from the study conducted
in Hungary [40]. The difference can be attributed to the
differential burden related to cervical cancer and public
health policy related to HPV vaccination. Similarly, our
study’s knowledge proportion was lower than in other
studies conducted in different parts of the world. It has
been noticed that the rolling out of HPV vaccination
through their national immunization schedule is associated
with good knowledge.

In this study, the overall pooled proportion of HPV
vaccine uptake was 4% with a 95% CI of 2%—7%.
Obviously, the uptake of the vaccine was lower compared
to the countries where it was rolled out through the
government health system [39, 41, 42]. But, it was similar
to the pooled estimate available from the less developed
region [43]. The pooled estimates related to knowledge,
attitude, and practice may be improved after its inception
in NIS. Vaccination against HPV is usually recommended
for adolescents. Vaccine delivery through schools was
found to be one of the effective strategies for vaccine
delivery in Haryana and Sikkim. We are expecting the
HPV vaccination will be rolled throughout the country
in upcoming years.

The results of the study should be considered with
the following limitations. Firstly, using different tools to
assess knowledge regarding HPV vaccination in different
studies may lead to miscalculation of pooled estimates.
However, as we have taken the dichotomous outcomes
instead of knowledge scores, the pooling of individual
study results can be considered. The need for studies
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from some states in India might hamper generalization.
In addition, there was heterogeneity across studies, which
might affect the pooled estimate of knowledge, a positive
attitude, and coverage. Different age groups of participants
in different studies and different types of populations
can be attributed to the heterogeneity. Also, the different
sample sizes and different methods of data collection
were responsible for the heterogeneity. However, the
identification and elimination of the outlier study was
not able to change the heterogeneity and pooled estimate
significantly.

In conclusion, in India, the pooled proportions of
knowledge, a positive attitude, and HPV vaccination
coverage were low in the general population. The low level
of knowledge can be attributed to the very low coverage
of the vaccine, even after its availability in open markets.
Different strategies like health education through mass
media channels concerning the HPV vaccination and
cervical cancer may be implemented. The decision-makers
in India may expand the HPV vaccination programs to
cover all young females and develop efficient tactics for
different groups of beneficiaries. Future studies using a
mixed-method approach should be considered to examine
how parents and the general public understand the HPV
vaccination, how they perceive it, and how that affects
how many people get the vaccine.
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funnel plot showing publication bias for studies reported
coverage/acceptance.

References

1. Cancer IAfRo. Cancer today. Retrieved July 7,2023. Available
from https://gco.iarc.fr/today/2020.

2. Bobdey S, Sathwara J, Jain A, Balasubramaniam G. Burden
of cervical cancer and role of screening in india. Indian
J Med Paediatr Oncol. 2016;37(4):278-85. https://doi.
org/10.4103/0971-5851.195751.

3. Chauhan AS, Prinja S, Srinivasan R, Rai B, Malliga JS, Jyani
G, et al. Cost effectiveness of strategies for cervical cancer
prevention in india. PLoS One. 2020;15(9):e0238291.
https://doi.org/10.1371/journal.pone.0238291.

4. Deleré¢ Y, Wichmann O, Klug SJ, van der Sande M, Terhardt
M, Zepp F, Harder T. The efficacy and duration of vaccine
protection against human papillomavirus: A systematic
review and meta-analysis. Dtsch Arztebl Int. 2014;111(35-
36):584-91. https://doi.org/10.3238/arztebl.2014.0584.

S. Burki TK. India rolls out hpv vaccination. Lancet Oncol.
2023;24(4):e147. https://doi.org/10.1016/s1470-
2045(23)00118-3.

6. Shen SC, Dubey V. Addressing vaccine hesitancy: Clinical
guidance for primary care physicians working with parents.
Can Fam Physician. 2019;65(3):175-81.

7. Degarege A, Krupp K, Srinivas V, Ibrahimou B, Marlow
LAV, Arun A, Madhivanan P. Determinants of attitudes and
beliefs toward human papillomavirus infection, cervical
cancer and human papillomavirus vaccine among parents
of'adolescent girls in mysore, india. J Obstet Gynaecol Res.
2018;44(11):2091-100. https://doi.org/10.1111/jog.13765.

8. Sharma P, Bhilwar M, Tiwari P, Parija PP, Saha SK, Mehra K.
Inadequate awareness of cervical cancer and its prevention
among young women of delhi, india: Public health policy
implications. Int J Adolesc Med Health. 2020;34(1). https://
doi.org/10.1515/ijamh-2019-0108.

9. Tools. Agency for healthcare research and quality. Retrieved
July 6, 20232014, December 1.

10. R Core Team. R: A language and environment for statistical
computing (5.3.1). R foundation for statistical computing.
2022.

11. Raychaudhuri S, Mandal S. Socio-demographic and
behavioural risk factors for cervical cancer and knowledge,
attitude and practice in rural and urban areas of north bengal,
india. Asian Pac J Cancer Prev. 2012;13(4):1093-6. https://
doi.org/10.7314/apjcp.2012.13.4.1093.

12. Ramavath KK, Olyai R. Knowledge and awareness of
hpv infection and vaccination among urban adolescents
in india: A cross-sectional study. J Obstet Gynaecol India.
2013;63(6):399-404. https://doi.org/10.1007/s13224-013-
0413-3.

13. Hussain S, Nasare V, Kumari M, Sharma S, Khan MA, Das
BC, Bharadwaj M. Perception of human papillomavirus
infection, cervical cancer and hpv vaccination in north
indian population. PLoS One. 2014;9(11):e112861. https://
doi.org/10.1371/journal.pone.0112861.

14. Siddharthar J, Rajkumar B, Deivasigamani K. Knowledge,
awareness and prevention of cervical cancer among women
attending a tertiary care hospital in puducherry, india. J
Clin Diagn Res. 2014;8(6):0c01-3. https://doi.org/10.7860/
jedr/2014/8115.4422.

15. Montgomery MP, Dune T, Shetty PK, Shetty AK. Knowledge
and acceptability of human papillomavirus vaccination and
cervical cancer screening among women in karnataka, india.
J Cancer Educ. 2015;30(1):130-7. https://doi.org/10.1007/
s13187-014-0745-4.

16. Khanna N, Ramaseshan A, Arnold S, Panigrahi K, Macek
MD, Padhi BK, et al. Community awareness of hpv
screening and vaccination in odisha. Obstet Gynecol Int.
2015;2015:694560. https://doi.org/10.1155/2015/694560.

17. Rashid S, Labani S, Das BC. Knowledge, awareness and
attitude on hpv, hpv vaccine and cervical cancer among the
college students in india. PLoS One. 2016;11(11):e0166713.
https://doi.org/10.1371/journal.pone.0166713.

18. Singh J, Roy B, Yadav A, Siddiqui S, Setia A, Ramesh
R, Singh K. Cervical cancer awareness and hpv vaccine
acceptability among females in delhi: A cross-sectional
study. Indian J Cancer. 2018;55(3):233-7. https://doi.
org/10.4103/ijc.1JC_28 18.

19. Swain D, Parida SP. Preparedness of young girls for
prevention of cervical cancer and strategy to introduce the
hpv vaccine. Indian J Community Med. 2018;43(Suppl
1):S38-s41. https://doi.org/10.4103/ijcm.IJICM_14 18.

20. Manikandan S, Behera S, Naidu NM, Angamuthu V,
Mohammed OFB, Debata A. Knowledge and awareness
toward cervical cancer screening and prevention among
the professional college female students. J Pharm Bioallied
Sci. 2019;11(Suppl 2):S314-s20. https://doi.org/10.4103/
jpbs.Jpbs 21 19.

21. Dahiya N, Aggarwal K, Singh MC, Garg S, Kumar R.
Knowledge, attitude, and practice regarding the screening
of cervical cancer among women in new delhi, india. Ci Ji
Yi Xue Za Zhi. 2019;31(4):240-3. https://doi.org/10.4103/
temj.tcmj_145 18.

22. Chandana H, Madhu B, Murthy MN. Awareness about
cervical cancer among women residing in urban slums of
mysuru city of karnataka, india: A cross-sectional study.
Clin Epidemiol Glob Health. 2020;8(3):835-9.

23. Joshi SV, Chaudhari HR, Chaudhari NA. Effect of education
on awareness, knowledge, and willingness to be vaccinated
in females of western india. J Cancer Educ. 2020;35(1):61-8.
https://doi.org/10.1007/s13187-018-1440-7.

24. Khanna D. Evaluating knowledge regarding cervical
cancer and its screening among woman in rural india.
South Asian J Cancer. 2020;9(3):141-6. https://doi.
org/10.1055/s-0041-1723072.

25.Reichheld A, Mukherjee PK, Rahman SM, David KV, Pricilla
RA. Prevalence of cervical cancer screening and awareness

Asian Pacific Journal of Cancer Prevention, Vol 25 799



Debkumar Pal et al

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

among women in an urban community in south india-a cross
sectional study. Ann Glob Health. 2020;86(1):30. https://doi.
org/10.5334/a0gh.2735.

Jacob RA, Abraham PS, Thomas FR, Navya V, Sebastian
J, Ravi MD, Gurumurthy P. Impact of indirect education
on knowledge and perception on cervical cancer and its
prevention among the parents of adolescent girls: An
interventional school-based study. Ther Adv Vaccines
Immunother. 2021;9:2515135521990268. https://doi.
org/10.1177/2515135521990268.

Kadian L, Gulshan G, Sharma S, Kumari I, Yadav C, Nanda
S, Yadav R. A study on knowledge and awareness of cervical
cancer among females of rural and urban areas of haryana,
north india. J Cancer Educ. 2021;36(4):844-9. https://doi.
org/10.1007/s13187-020-01712-6.

Sharma A, Biswas B, Sati B. Attributes of screening and
vaccination for cervical cancer: Insights of an online survey
among female school teachers of kota, rajasthan, india.
Health Promot Perspect. 2021;11(1):45-53. https://doi.
org/10.34172/hpp.2021.07.

Rehman A, Srivastava S, Garg PR, Garg R, Kurian K,
Shumayla S, et al. Awareness about human papillomavirus
vaccine and its uptake among women from north india:
Evidence from a cross-sectional study. Asian Pac J Cancer
Prev. 2022;23(12):4307-13. https://doi.org/10.31557/
apjcp.2022.23.12.4307.

Saha A, Chaudhury AN, Bhowmik P, Chatterjee R.
Awareness of cervical cancer among female students of
premier colleges in kolkata, india. Asian Pac J Cancer Prev.
2010;11(4):1085-90.

Basu P, Mittal S. Acceptability of human papillomavirus
vaccine among the urban, affluent and educated parents
of young girls residing in kolkata, eastern india. J Obstet
Gynaecol Res. 2011;37(5):393-401. https://doi.org/10.1111/
j.1447-0756.2010.01371 .x.

Belani HK, Sekar P, Guhaniyogi R, Abraham A, Bohjanen
PR, Bohjanen K. Human papillomavirus vaccine acceptance
among young men in bangalore, india. Int J Dermatol.
2014;53(11):e486-91. https://doi.org/10.1111/ijd.12401.
Madhivanan P, Li T, Srinivas V, Marlow L, Mukherjee S,
Krupp K. Human papillomavirus vaccine acceptability
among parents of adolescent girls: Obstacles and challenges
in mysore, india. Prev Med. 2014;64:69-74. https://doi.
org/10.1016/j.ypmed.2014.04.002.

Shah PM, Ngamasana E, Shetty V, Ganesh M, Shetty AK.
Knowledge, attitudes and hpv vaccine intention among
women in india. ] Community Health. 2022;47(3):484-94.
https://doi.org/10.1007/s10900-022-01072-w.

Lopez N, Garcés-Sanchez M, Panizo MB, de la Cueva
IS, Artés MT, Ramos B, Cotarelo M. Hpv knowledge and
vaccine acceptance among european adolescents and their
parents: A systematic literature review. Public Health Rev.
2020;41:10. https://doi.org/10.1186/340985-020-00126-5.
Zhang Y, Wang Y, Liu L, Fan Y, Liu Z, Wang Y, Nie S.
Awareness and knowledge about human papillomavirus
vaccination and its acceptance in china: A meta-analysis of
58 observational studies. BMC public health. 2016;16(1):1-
15.

Blackman E, Thurman N, Halliday D, Butler R, Francis D,
Joseph M, et al. Multicenter study of human papillomavirus
and the human papillomavirus vaccine: Knowledge
and attitudes among people of african descent. Infect
Dis Obstet Gynecol. 2013;2013:428582. https://doi.
org/10.1155/2013/428582.

38. Awedew AF, Asefa Z, Belay WB. National burden and trend

of cancer in ethiopia, 2010-2019: A systemic analysis for
global burden of disease study. Sci Rep. 2022;12(1):12736.

800  4sian Pacific Journal of Cancer Prevention, Vol 25

39.

40.

41.

42.

43.

https://doi.org/10.1038/s41598-022-17128-9.

Addisu D, Gebeyehu NA, Belachew YY. Knowledge,
attitude, and uptake of human papillomavirus vaccine among
adolescent schoolgirls in ethiopia: A systematic review and
meta-analysis. BMC Womens Health. 2023;23(1):279.
https://doi.org/10.1186/512905-023-02412-1.

Marek E, Dergez T, Rebek-Nagy G, Kricskovics A,
Kovacs K, Bozsa S, et al. Adolescents’ awareness of hpv
infections and attitudes towards hpv vaccination 3 years
following the introduction of the hpv vaccine in hungary.
Vaccine. 2011;29(47):8591-8. https://doi.org/10.1016/j.
vaccine.2011.09.018.

Mphuru A, Li AJ, Kyesi F, Mwengee W, Mazige F, Nshunju
R, etal. National introduction of human papillomavirus (hpv)
vaccine in tanzania: Programmatic decision-making and
implementation. Vaccine. 2022;40 Suppl 1(Suppl 1):A2-a9.
https://doi.org/10.1016/j.vaccine.2021.04.025.

Newman PA, Logie CH, Lacombe-Duncan A, Baiden P,
Tepjan S, Rubincam C, et al. Parents’ uptake of human
papillomavirus vaccines for their children: A systematic
review and meta-analysis of observational studies. BMJ
open. 2018;8(4):¢019206.

Bruni L, Diaz M, Barrionuevo-Rosas L, Herrero R, Bray F,
Bosch FX, et al. Global estimates of human papillomavirus
vaccination coverage by region and income level: A pooled
analysis. Lancet Glob Health. 2016;4(7):e453-63. https://
doi.org/10.1016/52214-109x(16)30099-7.

olete)

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.



