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Abstract

Background Cervical cancer is one of the most common vaccine-preventable cancers. An amalgamation of timely screen-
ing and vaccination is an effective strategy to combat the prevalence of cervical cancer. We sought to assess knowledge,
awareness, and practices regarding HPV cancer, screening, and vaccination as these are the bases for developing attitudes
and practices which, in the long run, shall change the culture of the community for primary prevention.

Methodology This was a cross-sectional study with an anonymous questionnaire to check knowledge, attitude, and practice
toward cervical cancer and HPV vaccination. The study was conducted for MBBS, physiotherapy, and nursing students aged
between 17 and 24 years across all years at Bhaikaka University, irrespective of gender. Prior consent from the participants
was taken while filling out the questionnaire.

Results Out of 868 students, 76% responded. Females were double than males, and there is no statistical difference between
them. Overall knowledge regarding cancer was > 80%, but screening knowledge was < 10%, and that regarding vaccination
was around 50%. There is a visible statistical difference between MBBS and non-MBBS students. More than > 80% have
positive attitudes toward HPV vaccination, but only 7.72% are vaccinated. 42.7% had accepted a lack of knowledge as the
reason for not getting vaccinated.

Conclusion Partial knowledge and poor vaccination, even in advanced age and healthcare communities, suggest a strong
need for community intervention at the early adolescent age by a multispecialty and multidisciplinary team.

Keywords HPV—human papilloma virus - Cancer - Vaccination - Healthcare

Introduction Among the most prevalent sexually transmitted infections, it

affects both genders equally. [2] Cervical cancer accounted

Cancer has become one of the significant public health prob-
lems in India and worldwide because of its disease burden,
mortality rate, and tendency toward increased incidence [1].
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for 6.6% of all cancers in 2018, with 570,000 newly diag-
nosed cases. Cervical cancer is most prevalent in developing
countries [3]. A significant public health concern among
Indian women in their reproductive years is cervical cancer,
which accounts for 17% of all cancer deaths. [4].

Human Papillomavirus (HPV) is a family of closely
related, non-enveloped, double-stranded DNA viruses.
HPV 16 and 18 strains are high-risk subtypes with onco-
genic potential [1]. Cervical cancer risk in women can be
altered by factors such as early marriage, multiple sexual
partners, multiple pregnancies, poor genital hygiene, and
poor nutritional status [5].

Cytology, visual inspection with acetic acid, and HPV
DNA testing are the most used screening methods. The
FIGO recommends screening at 21 years (regardless of sex-
ual activity) and repeating the pap test every three years until
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30. Co-testing should be done every five years for women
30-65. HPV and Pap tests can also be performed simultane-
ously. CIN detection was highest with HPV, followed by Pap
and VIA. Care HPV testing was, therefore, more effective
than VIA or Pap tests at detecting high-grade CIN in rural
areas [6].

Recent studies suggest that HPV vaccines can reduce the
cervical cancer burden in India by 75% [7]. Furthermore,
young women and adolescent girls who have not been vacci-
nated against HPV at 11-12 years of age should be assessed
and encouraged to be vaccinated against HPV during the
catch-up period (13-26 years of age). Cervical cancer can
be prevented with HPV vaccination, especially before sexual
activity [8].

According to the Indian Academy of Pediatrics Advisory
Committee on Vaccination and Immunization Practices (IAP
COVI), all females aged 9-26 should be offered the HPV
vaccine (Category 2 of the IAP vaccine categorization).
HPYV vaccines are recommended for females aged 9 to 14 at
six-month intervals. Girls and women older than 15 years
and immunocompromised should receive three doses of the
vaccine at 0, 2, and 6 months.

ACOG Committee has mentioned the following vaccina-
tion guidelines for certain special groups:

1. A pregnant woman should not receive this vaccination.
During an ongoing HPV vaccination, the vaccination
must be halted if a female conceives.

3. The safety of breastfeeding is not compromised
with HPV vaccination; thus, a breastfeeding female
aged </=26 years can be and should be vaccinated.

4. Immunocompromised individuals can be safely vacci-
nated.

5. A child presenting with a history of sexual abuse or
assault must be vaccinated as early as possible [9].

Vaccination programs in India are affected by many fac-
tors, including costs, health priorities, lack of awareness,
vaccine safety concerns, and diverse cultural and sociologi-
cal factors. Several strategies can be implemented to over-
come these barriers to HPV vaccination, including active
community involvement to increase community awareness
and knowledge of vaccine benefits, safety, and effectiveness.
[10].

Health Care Professionals play an integral role in cervi-
cal cancer prevention and awareness. Students of medicine,
nursing, physiotherapy, and paramedics, who will soon be
frontline health workers, must be aware of accurate facts and
knowledge so that correct information reaches all individu-
als. [11].

Objectives

1. To study knowledge of cervical cancer vaccination.

2. To study the attitudes of students toward HPV vaccina-
tion

3. To study the prevalence of HPV-vaccinated individuals
and their 1st-degree relatives.

Material and Methodology

Data Source University students of Pramukhswami Medi-
cal College and Shree Krishna Hospital, including MBBS,
Nursing, and Physiotherapy

Inclusion Criteria Students from MBBS, Nursing, and
Physiotherapy programs, both females and males, were
included in the study (17-24 years of age).

Exclusion Criteria This study excluded postgraduate
students.

Study Period The research was conducted from April
2022 to September 2022 (six months). The data were col-
lected over two months, and the manuscript was compiled,
analyzed, and written over four months.

Study Type Cross-sectional study.

Study Design The research was conducted with prior per-
mission from the university & ethics committee approval.
Participants were required to provide implicit consent to par-
ticipate in the study. Consenting participants were sent an
anonymous online questionnaire before the study. Following
that, participants were sent a Google form with sets of ques-
tions. This is a self-constructed questionnaire that was influ-
enced by questions from various studies (Fig. 1). As part of
the current study, each participant was asked to complete 30
questions divided into two sections, i.e., "About the Virus"
and "About the Vaccine," each with multiple options. The
complete set of questionnaires used in this study is provided
in supplementary dataset 1. After evaluating the collected
responses, we evaluated the score based on cumulative pro-
portions for each category, including MBBS, Physiotherapy,
Nursing and Total, which were calculated (Tables 1, 2 and
3). The descriptive statistical analysis was calculated using
Origin 2022b (Fig. 2).

Results

Demography

The total eligible participants were 868 students at university
across MBBS, Physiotherapy, and Nursing, out of which

76% (660) students have responded to the questionnaire
comprising 66.5% (438) females and 33.5% (222) males.
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Table 1 Assessment of knowledge concerning cervical cancer, HPV vaccine and screening

Questions Total (660) MBBS (479) Nursing (115) Physiotherapy(66)
Knowledge about cervical cancer

1.Causative agent 87.12% 88.51% 79.13% 90.90%
2. Harmful strain 52.72% 49.06%* 48.69%* 86.36%*
3. Vaccine preventable cancer? 82.12% 83.29% 80% 77.27%
1. Methods to prevent cancer cervix

a. Regular screening 7.57% 7.51% 8.69% 9.09%

b. Personal hygiene 1.51% 1.67% 0.86% 1.51%
c. Barrier method 1.66% 1.67% 2.60% 0

d. Single sexual partner 0.9% 0.83% 1.73% 0

e. Good nutrition 0.15% 0.20% 0 0

f. All of the above 88.18% 88.51% 86.08% 89.39%
Knowledge about HPV vaccine

2. Eligibility Criteria

a. Gender-neutral vaccine 49.84% 54.27% 27.82% 56.06%
b. Doses for < 15 years of age 38.48% 41.54% 34.78% 22.72%
c. Doses for> 15 years of age 34.24% 36.74% 24.34% 28.78%
6. Appropriate age group for vaccination? 64.69% 67.01% 57.39% 60.60%
7 Part of which immunisation schedule? 45% 54.07% 26.08% 12.12%
8. Vaccines available in India? 93% 92.2% 93.04% 98.48%
9. How many Types of vaccines are available 17% 17.75% 9.56% 24.24%
in India?

Knowledge of screening

10. Age to begin screening ** 37.72% 39.24%** 60.86%** 54.54%**
11. Screening Modalities

a. Single Correct Answer 26.06% 20.04% 38.26% 48.48%
b. Two Correct Answer 12.57% 14.19% 11.30% 3.03%

c. Three Correct Answer 10% 12.73% 3.47% 1.57%

d. All Correct Answers 5.15% 7.09% 0 0

E. Defaulters * 53.78% " 45.92% 46.95% 46.96%
12. Method of screening used in Rural set-up *#* 25.30% 33.40%*** 4.34% %% 3.03%***
13. Screening interval as per FIGO guidelines 23.78% 24% 17.39% 24.,24%

*There is a statistically significant difference between MBBS and Non—MBBS regarding knowledge of harmful strain; the chi—square statistic is 9.4213. The p—value is 0.002145, and the result is significant

atp < 0.05

Adefaulters—Those students who had to choose blood culture as an option along with the other correct options)

**Statistical difference between MBBS and NON_MBBS regarding the age of beginning vaccination, the chi—square statistic is 19.8392. The

p—value is 0.00001; the result is significant at p < 0.05

***statistical difference was noticed between MBBS and NON—MBBS regarding knowledge of screening methods in rural setups. The chi—
square statistic is 60.6295. The p—value is 0.00001, and the result is significant at p < 0.05

The chi—square statistic for other parameters of the table was non—significant at p—value < 0.05

The bolded categories in the table signify notable statistical differences among the groups

The cohort of responders comprises 72.58% from MBBS,
10% from physiotherapy, and 17.42% from nursing.

Assessment of Knowledge
The students were evaluated based on various knowledge
parameters. For example, 87.12% of students knew the caus-

ative agent, 52.72% knew that HPV 16 & 18 are harmful
strains, and 82.12% of students knew that cancer cervix is

@ Springer

preventable. A similar study found that about 71.5% knew
cervical cancer is vaccine-preventable [12]. Unexpectedly,
knowledge regarding the harmful strain was higher among
physiotherapy students than among MBBS and Nursing. In
comparison, only 50% of MBBS and nursing students know
harmful strains. Overall, MBBS students have higher knowl-
edge as compared to nursing and physiotherapy.

On average, > 62% of students were aware of the cor-
rect age group for vaccination, 60% knew about gender
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Table 2 Assessment of basic and advance knowledge

Questions Total (660) MBBS (479) Nursing Physiotherapy
(115) (66)
Basic knowledge*
Complete 25.15% 23% 29.56% 33.34%
Partial 34.45% 33% 43.47% 39.4%
None 39.4% 44% 26.95% 27.27%
Advance knowledge**
Complete 7.12% 9.6% 0 1.5%
Partial 22% 21.7% 22.6% 22.72%
None 71% 68.7% 77.4% 75.75%
Both 4.54% 6% 0 1.5%

Responders were graded 0-3 based on having complete, partial, or no
knowledge if they had answered 3 points, 2 points, and 0-1 point out
of the three questions, respectively

*Questions for assessment of Basic Knowledge:

1. Whether sexually active females can receive the vaccine

2. Whether a female with an active infection can receive the vaccine
3. Post—vaccination is screening required or not?

**Questions for assessment of Advance Knowledge:

1. Whether Breast feeding females can get vaccinated or not

2. Whether Immunocompromised patients get vaccinated or not

3. Should screening be done before vaccination or not

neutrality of vaccines and the correct age group for vac-
cination, but>50% were unaware that HPV vaccines are a
part of IAP. However, less than 20% of respondents were
aware of the types of vaccine available in India: bivalent,
quadrivalent, and 9-valent, < 35% of students were aware of
the correct vaccination dose as per age, >45% of students
had correctly identified the range of cost of one vial of the
HPV vaccine.

Approximately only 5% of students know all four screen-
ing modalities: pap smear, VIA VILI, HPV DNA, and col-
poscopy, and roughly 65% of students were unaware of the
screening interval as per FIGO guidelines. While knowl-
edge was comparatively better in MBBS students than in
other faculties, overall, students' knowledge regarding HPV
screening was still very disappointing, suggesting a need
for proper intervention. Only 3.03% of students knew that

Table 3 Assessment of attitudes of students

VIA-VILI is still the method of screening in rural India (in
the study area), while 25% of students are aware that as per
FIGO guidelines (pap smear + HPV DNA), a woman needs
to be screened every five-yearly.

Assessment of Basic and Advance Knowledge

In the current study, the term Basic Knowledge means to
assess the fundamental knowledge associated with HPV
vaccination. The questions considered under this category
reflect the bare minimum knowledge that a healthcare pro-
fessional must possess about vaccines in general. This helps
them convince people to vaccines. The questions considered
are as follows:

1. Whether sexually active females can receive the vaccine.

2. Whether a female with an active infection can receive
the vaccine.

3. Post-vaccination is screening required or not?

Advanced knowledge refers to the technical aspects asso-
ciated with specific vaccination situations that healthcare
providers should know. This level of knowledge comes with
acquiring in-depth vaccination knowledge that helps them
deal with particular situations, and thus, extra effort is made
toward vaccinating maximal individuals. The questions con-
sidered are as follows:

1. Whether Breast feeding females can get vaccinated or
not.

2. Whether immunocompromised patients get vaccinated
or not.

3. Should screening be done before vaccination or not?

The following scoring system was employed in the study:

Score 0—If none of the answers is correct.
Score 1—If any one answer is correct.

Score 2—If any two questions are correct.
Score 3—If all three questions are correct.

Questions Total (660) MBBS (479) Nursing (115) Physiotherapy (66)
1. Considers vaccine safe* 89.54% 91.85% 79.13% 90.90%
2. Vaccinated individual 7.72% 9.4% 2.60% 4.54%
3. Willing to get vaccinated as well as recommend 89.84% 91.23% 86.95% 84.84%
4. First-degree relatives being vaccinated 19.54% 19.62% 13.04% 30.30%

*Statistical difference noticed between MBBS and NON—MBBS students regarding the consideration of vaccines to be safe or not. The chi—
squared statistic is 9.0402. The p—value is 0.00264 1. The result is significant at p < 0.05
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AIM OF THE STUDY

QUESTIONNAIRE

PRIMARLIY TO: DISCREETLY:

Assess knowledge

Sensiti tudent
understanding & Attitudes ensitises students

Based on level of
understanding relevant
steps to be taken

Students will get
motivated

Helps creates maximum awareness

Increases vaccination

Decreases burden of Cancer cervix

Fig.1 A flow chart describing the design of the study

Safety Isuues
9%

High cost

13%
Lack of

awareness
43%

Lack Of Avaibility
11%

Don't feel the
need
24%

Fig.2 Pie chart depicting the reasons for Students not being vacci-
nated

Scoring and categorization were done separately for the
“Basic” and “Advanced” assessments. Further, the individu-
als were categorized according to the following categories:

e No Knowledge—If the participant scores O or 1

e Partial Knowledge—If the participant scores 2
e Complete Knowledge—If the participant scores 3

@ Springer

Also, at the end of the survey, the percentage of respond-
ers possessing Complete Knowledge (who scored 3) in both
Basic and Advance knowledge was calculated and expressed
in percentages.

The percentage of complete basic knowledge was signifi-
cantly higher among Physiotherapy students (33.34%) com-
pared to MBBS and Nursing students. Overall, it is reflected
that nearly 44% of MBBS students need more presence of
basic knowledge, in comparison with <30% of the non-
MBBS population who lacks completed basic knowledge.

While complete advanced knowledge was only reflected
among MBBS students (10%), knowledge among non-
MBBS groups was negligible.

We, as researchers, understand that having incomplete
or deficient basic knowledge among the MBBS group is
alarming, despite undergoing a curriculum that extensively
teaches about vaccination. Also, as the first-line respond-
ers to any vaccine-related dilemma, MBBS students must
thoroughly understand. Without appropriate Basic knowl-
edge, the expectation of possessing Advance knowledge is
nonsensical.

As low as merely 6% of MBBS students possessed both
complete basic and advanced knowledge, and that among
the other two groups is barely appreciable, which is disap-
pointing and needs structured enforcement to elevate their
knowledge and understanding.

The sample's mean score of basic knowledge is 1.69 (out
of 3 points) + 1.01 SD, which is average and requires neces-
sary interventions to increase their basic knowledge. The
chi-square statistic is 15.9379 the p value is 0.000346. The
result is significant at p <0.05.

The mean score of advanced knowledge of the sample
is 0.95 (out of three) +£0.95 SD, which is less than aver-
age. The association between Advanced knowledge and
faculty—MBBS versus Non-MBBS. Chi-squared statistic
for this study is 16.3826, and the p-value is 0.000277. The
result is significant at p < 0.05.

Overall < 5% of students possessed both basic and
advanced knowledge, the responders who scored three on 3
points in questions regarding basic and advanced knowledge
were considered as having both types of knowledge.

Attitude Toward Vaccine

Up to 90% believe that vaccines are safe and have reflected
the willingness to get vaccinated and recommend them
(10% have doubted the vaccine safety), but < 10% of MBBS
and < 5% of others have taken vaccines. General suspicion is
higher among the nursing fraternity as 20% still have nega-
tive feelings regarding the safety of vaccines, and thus <3%
of nursing students have undergone vaccination. This posi-
tive attitude toward getting vaccinated is in comparison with
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various studies conducted by Jyoti et al. [11], Boehner et al.
[13], Fu et al. [14], and Blumenthal et al. [15].

Overall, vaccination status at the university is poor as
only 7.72% (n=660) are vaccinated, all females. While in
a similar study conducted in a North Indian college, 33.5%
(n=200) of students were vaccinated, all of whom were
females. (12).

Discussion

We employed Google Search, Medscape, Pub med, and other
online databases to get the most significant developments in
this research literature. It was observed that among MBBS
students’ knowledge about HPV vaccines was comparatively
higher, yet>40% lacked knowledge about HPV vaccination
eligibility and the number of doses to be administered as
per age. Such lack of knowledge is consistent with up to
44% of first- and second-year students, as they are not sensi-
tized regarding HPV cancer and vaccination until they reach
Third-first. The percentage of unaware students is high.

In our study, 93.03% of students knew that vaccines
against HPV are available in India. Similarly, a high aware-
ness rate of the presence of HPV vaccines in the Indian mar-
ket was reflected in some of the studies conducted by Jyoti
etal. [11] and Kumar A et al. [12].

Structured Programs need to be designed to incorporate
proper understanding amongst the students, mainly because
they are the individuals who will be approached for seeking
answers related to healthcare dilemmas. Even though health-
care professionals understand vaccines adequately, their poor
knowledge regarding who can and cannot take them, when
to take them, how many doses to take, and more can signifi-
cantly impede lay people's ability to take them. According
to the study, merely 5% of the study population understands
vaccines in the primary and advanced sense.

The HPV vaccine in Gujarat, India, is only available in the
private market; it is not government funded and is beyond
the affordability of most middle & low-income families. It
was reflected in the data collected that only 7.72% (n=51)
of respondents had been vaccinated before the study was
conducted. In addition, about 50% of students have asserted
that they learned about HPV vaccination through their peers.
Similarly, in another study, the participants reported their
source of information to peers [16]. Thus, by sufficiently
educating the medical fraternity individuals, the proper flow
of information to the rest of the community is inevitable.
In this study, the remaining students have stated that the
Internet, news, and magazines are their sources of infor-
mation. Similarly, in other studies, participants have cited
news media, mass media, and HCPs as primary sources of
information related to the HPV vaccine. [17, 18].

The most stated reason for not being vaccinated is a lack
of awareness/knowledge (43%); even the practice of medical
students will remain disappointing without proper knowl-
edge and education regarding the need for HPV vaccination.
Since students have reflected a higher acceptance of vacci-
nating and recommend it to others, we can accelerate their
vaccination practices by providing them with appropriate
knowledge. This contraindicating behavior of unsatisfac-
tory vaccination despite strong vaccine safety beliefs could
be due to ignorance toward getting vaccinated (reflected by
24% of students) and getting vaccinated against HPV is a
choice in our country, not a compulsion. The cost of the
vaccine is borne by the parents/guardians of the individual.
Thus, this could be one of the hidden reasons for insufficient
immunization. [19].

Righteous usage of social media as a platform to dissipate
information across the community can be a good strategy.
It can be opted for by the government and at individual lev-
els by healthcare providers to increase knowledge and solve
related queries.

Healthcare practitioners with adequate basic knowledge
regarding vaccination will empower their knowledge pool
with advanced knowledge. Once appropriate and relevant
initiatives are taken up by institutes to boost the students'
knowledge, we can project to have a well-equipped Health-
care practitioner community that is qualified enough to edu-
cate their non-medical peers, encourage them to get vacci-
nated, and spread the word throughout their communities,
as suggested in a recent study by Cates JR et al. and Brewer
NT et al. raised a point that vaccination could be encour-
aged if suggested by healthcare providers [20, 21]. Thus,
knowledgeable and well-aware healthcare personnel are the
need of the hour.

Lack of awareness of vaccinations during schooling, espe-
cially during the target age group (9-14 years), is observed
as students lack stimulation regarding the knowledge of
HPV cancer, HPV vaccination, and its importance. Thus, by
incorporating educational seminars at the school level, stu-
dents and their parents can freely interact with Obstetricians
& Gynecologists, and Pediatricians to learn about the need
to vaccinate against HPV. Such initiatives can help improve
the vaccination rate and reduce the number of individuals
who remain unknown to the very boon of getting protected
against vaccine-preventable cancer and ultimately reducing
the burden of cancer cervix in society.

Conclusion

The Human Papillomavirus is well known among college
students, but they lag in HPV vaccination. There needs to be
a better level of knowledge regarding the various screening
modalities among the students. Students showed a strong
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preference for receiving the HPV vaccine, despite insuffi-
cient knowledge.

Lack of awareness and ignorance of vaccination are bar-
riers. Most students consider vaccines safe. Yet, contrary
to this belief, only one-tenth of the university's population
is vaccinated. Through proper education, students can be a
pivotal part of changing the community's mindset to improve
the general health of the population.

Positive attitudes are built on awareness and knowledge.
Indigenously designed and produced low-cost vaccines,
coupled with the vaccine's success by the Serum Institute
of India, could significantly increase the number of people
vaccinated against HPV, resulting in improved population
health.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s13224-023-01891-4.
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