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Abstract 

Background:  Despite the fact that cervical cancer is preventable and curable in the early stages, it still remains to be 
a major public health problem in India. This study was conducted to assess the knowledge and awareness regarding 
the Human Papilloma Virus (HPV) vaccination among health care professionals working in a tertiary care hospital in 
urban India.

Methods:  To this aim, we conducted a cross-sectional study among 318 health care professionals working in tertiary 
hospitals across Chennai, Tamil Nadu, India. Our research group designed a structured questionnaire with 31 items to 
assess the knowledge and attitudes on cervical cancer, its prevention, and HPV vaccination.

Results:  Among the 318 respondents, 90.6% were aware of cervical cancer, 83.3% were aware that PAP (Papanico-
laou) smear test detects cervical cancer, and 86.2% of the respondents knew that HPV causes cervical cancer. 29.2% of 
the eligible respondents underwent the screening against cervical cancer, and 19.8% of the study participants were 
vaccinated for HPV. Only 34.9% know that the HPV vaccine could be given to boys. The most common reason for not 
being vaccinated against HPV was the lack of awareness. In our study, 77.2% of the respondents were willing to be 
vaccinated and recommend HPV vaccination to their family members.

Conclusion:  From this study, it was evident that there is a lack of awareness about HPV vaccination and its impor-
tance in preventing cervical cancer among healthcare professionals. Our finding clearly establishes the need to devise 
intervention programs to promote vaccination against HPV and periodical screening for cervical cancer among 
healthcare professionals.
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Background
Cervical cancer is the fourth most commonly occurring 
cancer among women worldwide [1]. India accounts for 
one-fourth of the global burden of cervical cancer [2]. 
Unlike the other developed countries, cervical cancer 
remains a major public health problem and accounts for 

Open Access

*Correspondence:  krishnamohan.surapaneni@gmail.com
13 Departments of Biochemistry, Clinical Skills and Simulation 
and Research, Panimalar Medical College Hospital and Research Institute, 
Varadharajapuram, Poonamallee, Chennai, Tamil Nadu 600 123, India
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-5204-5708
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-021-01205-8&domain=pdf


Page 2 of 8Chellapandian et al. BMC Women’s Health           (2021) 21:65 

17% of cancer deaths among women during their repro-
ductive age group in India [1].

Human papillomavirus (HPV) infection causes cervi-
cal cancer, particularly HPV 16 and 18 strains account 
for 75% of these cases [3]. The risk factors for acquiring 
HPV infection include  having multiple sexual partners, 
early age of sexual intercourse, tobacco consumption, 
prolonged use of oral contraceptive pills, increased par-
ity, and early age of giving birth [4]. Most of the Genital 
HPV infections are asymptomatic but previous research 
evidence shows that nearly all cervical cancer cases are 
caused by high-risk HPV types [5]. Screening with Pap 
test or VIA(Visual Inspection with Acetic Acid) or effec-
tive HPV-DNA detection procedures can be employed to 
easily detect the precursors of cervical cancer at an early 
stage and treat them efficiently. Unlike cancers occur-
ring in various sites of the body, cervical cancer, and its 
precursor lesions could be detected early, and is curable 
in the early stages of the disease. Screening women for 
cervical cancer is crucial as most of them do not often 
experience symptoms until the disease has advanced [5]. 
The prevention and control of cervical cancer depend on 
awareness about the disease, screening procedures, and 
preventive measures [4]. Despite being included under 
the non-communicable diseases control program by 
the Ministry of Health and Family Welfare (MoHFW), 
Government of India, there is still no organized or high 
opportunistic screening approaches implemented for 
cervical cancer in India.2

Though screening modalities have been in place for 
more than fifty years, the burden of the disease has not 
yet reduced as expected in India. For this reason, rein-
forcement with another preventive measure through 
vaccination has now been advocated. Bivalent and quad-
rivalent HPV vaccines are licensed for use in India [6]. 
The recommended age for vaccination is between 9 and 
12  years. Catch-up vaccination is permitted up to the 
age of 26 years [7]. The quadrivalent vaccine is currently 
licensed and tested for usein males as well [8]. The vac-
cine is not recommended for use in pregnant women [7, 
9]. Lactating women can also receive the vaccine. Vacci-
nation is not a replacement to screening for cervical can-
cer. It is an added effort towards making the nation free 
of cervical cancer.

While the HPV vaccine has been in use for more than 
a decade in India, it is still not provided as an essential 
vaccine under the National Immunisation Programme by 
the Govt of India. Lack of awareness regarding its dosage, 
schedule, and cost exists even in a highly educated popu-
lation in the health care sector. Health care professionals 
need to have complete and updated knowledge regard-
ing the HPV vaccine for their own benefit and thus to 
promote the same among their patients. This study was 

conducted to assess the current awareness about cervical 
cancer and HPV vaccination among the health care pro-
fessionals working in a tertiary care hospital and to over-
come barriers associated with the uptake of the vaccine.

Methods
Study design, settings and participants
A Cross-sectional study was conducted at Panimalar 
Medical College Hospital & Research Institute, Chennai, 
India. A random sample of 318 health care profession-
als working in tertiary hospitals in Chennai, Tamil Nadu, 
India, was chosen for this study. Those participants 
who were above 18 years of age and willing to give their 
written consent to participate in this study have been 
included. We obtained written informed consent from all 
the participants. The study protocol was approved by the 
Institutional Review Board (IRB) of the Panimalar Medi-
cal College Hospital & Research Institute, Chennai (Pani-
malar Medical College Hospital & Research Institute IRB 
#1/2020/005) and conformed to the requirements of the 
Declaration of Helsinki (as revised in Seoul 2008).

Variables and measures
The questionnaire/survey instrument was developed 
by our research team consists of thirty one questions/
statements on demographic characteristics and informa-
tion pertaining to the cervical cancer preventive meth-
ods. The socio-demographic variables embrace Age, 
Sex, Profession, Educational Qualification, good Experi-
ences, legal status, number of children, and case history 
of cervical cancer. The demographics were followed by 
the questions/statements related to the knowledge on 
Cervical Cancer, preventive methods of cervical cancer 
and knowledge on HPV vaccination. For data collec-
tion through this survey on a 3 point Likert scale, the 
respondents recorded their response on the scale of Yes/
No/’I don’t know’. The survey had one question aimed at 
exploring the plausible reasons reported for not admin-
istering   HPV and the respondents were instructed to 
record their choices from pre-determined 6 choices/rea-
sons (Lack of awareness/High cost/Fear of side effects/
Doubt on efficacy/Lack of interest/Do not know the 
importance of the administration of HPV vaccine). The 
participants could choose more than one option among 
the choices provided. The reliability of the tool was ana-
lysed by using Spearman’s brown prophecy formula 
(r) = 0.9.

Sample size computation
The sample size was calculated based on the “nmasters” 
software. With a power of 80%, α-error of 5% and preva-
lence rate of 74%, we arrived at the sample size of 264. 
Adding 20% as nonresponse error, the final sample size 
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was computed to be 317. Statistical significance was con-
sidered to be at 5% level.

Statistical analysis
All the categorical variables are presented as numbers or 
percentages. Descriptive analysis was performed using 
univariate statistics to report the Mean and Standard 
Deviation (SD) for the continuous variable and frequency 
distributions for the categorical variables. We performed 
correlation, T-test, and Analysis of Variance (ANOVA) to 
compare differences in the continuous variables. Pearson 
chi-square test was used to identify the differences in dis-
tribution. The relationship between preventive behaviors 
(i.e., Pap test or HPV vaccination) against cervical can-
cer and related factors (such as age, profession, marital 
status,   number of children,   family history of cervical 
cancer, and knowledge of cervical cancer) was evaluated 
using logistic regression analysis. Odds ratios (ORs) and 
95% confidence intervals (CIs) were also calculated. All 
statistical analyses were performed using Statistical Pack-
age for Social Science (SPSS, version 17) for Microsoft 
Windows, SPSS Inc. USA.

Results
Socio‑demographic characteristics of health care 
professionals
The socio-demographic characteristics of health care 
professionals are discussed as follows. Out of the 318 
participants (n = 318), 247 were female (77.7%) and 71 
were male (22.3%). Around 39.9% of the respondents had 
less than six months of professional experience. Overall 
health care professionals who participated in this study 
were computed to be 53.5%, of which 5.5% were practic-
ing medicine, and 42.2% were nurses. Apart from this, 
73% of the participants were observed to be unmarried, 
and 27% were married professionals (Table 1).

Knowledge of cervical cancer and HPV vaccination
The knowledge survey on cervical cancer among 
health  care professionals  revealed that almost 90.6% 
of the participants were aware of cervical cancer, in 
which 75.5% of the professionals know that cervical can-
cer is often prevented by screening. Also, 82.7% of the 
respondents said ’yes’ for cervical cancer leads to mor-
tality and 7.2% of them answered ’don’t know’ about the 
same. Here, 29.2% of the eligible participants were found 
to have utilized the PAP  smear screening against cervi-
cal cancer and 24% were vaccinated. Besides this, 94.7% 
of the study subjects have heard of HPV and 86.2% knew 
that HPV causes cervical cancer. Among the eligible 
participants, 83.3% of them knew that PAP smear test is 
used to detect cervical cancer even before the symptoms 
appear and 68.2% of the study subjects knew that cancer 

in the cervix can be prevented by vaccination. Only 34.9% 
knew that the HPV vaccine could be given to boys. 77.2% 
of the participants themselves in our study were will-
ing for vaccination and would recommend it to their 
friends and family members (Tables 2, 3, 4). Among the 
reasons for not getting the vaccination, 234 participants 
responded as lack of awareness about HPV vaccination, 
164 felt that they did not understand the importance of 
the vaccination, and 95 participants felt that the vac-
cine was unaffordable (Tables  3, 4). The Odds ratio 
and 95% confidence intervals (CI) of family members 

Table 1  Demographic characteristics of  the  health care 
professional included in the study (N = 318)

Variables Number Percent

Age

 < 30 years 254 79.9

 ≥ 30 years 64 20.1

Sex

 Female 247 77.7

 Male 71 22.3

Profession

 Medicine 170 53.5

 Dentistry 4 13

 Nursing 134 42.2

 Allied Heath Science 7 22

Pharmacy 3 9

Education qualification

 Diploma 55 17.3

 UG 160 50.3

 PG 103 32.4

Professional experience

 Less than 6 months 127 39.9

 6 months–2 years 87 27.4

 2–6 years 63 19.8

 7–10 years 17 5.3

 More than 10 years 24 7.5

Marital status

 Married 86 27

 Unmarried 232 73

Number of children

 None 27 8.5

 One 33 10.4

 Two 23 7.2

 Three 2 6

 Not applicable 233 73.

Family history of cervical cancer

 Yes 6 1.9

 No 302 95

 Don’t know 8 3.1
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vaccinated for human papillomavirus vaccination accord-
ing to selected variables among health care professionals 
included in the study (N = 318) were recorded as shown 
in Table 5.

Discussion
Our study revealed that the majority (90.6%) of the par-
ticipants were aware of cervical cancer, whereas the 
awareness index in the studies reported earlier was lesser 
than that of the participants in this study [9, 10]. When 
asked about the HPV, 94.7% of the study subjects men-
tioned that they have heard of it, and 86.2% knew that 

HPV causes cervical cancer which seems to be better 
than a similar study in which only 73% of study subjects 
heard of HPV [9]. A similar study was conducted in Yog-
yakarta Province in Indonesia from December 2013 to 
March 2014, which revealed that only 60% of the women 
participants have heard about cervical cancer [11].

A mixed-method study was conducted in Dhaka, Bang-
ladesh in December 2013 among professional women 
employed by private banks. It revealed that only 26% of 
the participants had   heard about cervical cancer and 
56.6% of them had  heard about HPV vaccination [12].

Table 2  Knowledge towards cervical cancer among health care professionals enclosed within the study (N = 318)

Variables Number Percent

Have you heard about cervical cancer?

 Yes 288 90.6

 No 30 9.4

Can screening prevent cervical cancer?

 Yes 240 75.5

 No 59 18.6

 Don’t know 19 6.0

Is cervical cancer associated with infection?

 Yes 255 80.2

 No 43 13.5

 Don’t know 20 6.3

 Does cervical cancer lead to mortality?

 Yes 263 82.7

 No 32 10.1

 Don’t know 23 7.2

PAP smear screening is 100% effective

 Yes 197 61.9

 No 96 30.2

 Don’t know 25 7.9

Is it possible to detect cervical cancer with PAP smear before symptoms appear

 Yes 265 83.3

 No 20 6.3

 Don’t know 33 10.4

Cervical cancer preventable by vaccination

 Yes 217 68.2

 No 71 22.3

 Don’t know 30 9.4

Is it possible to cure cervical cancer

 Yes 260 81.8

 No 34 10.7

 Don’t know 24 7.5

Is early detection of cervical cancer good for treatment outcome

 Yes 297 93.4

 No 5 1.6

 Don’t know 16 5.0



Page 5 of 8Chellapandian et al. BMC Women’s Health           (2021) 21:65 	

In the present study, 83.3% of people knew that PAP 
smear test detects cervical cancer even before the symp-
toms appear, which were in comparison with similar 
studies [13–15]. While 29.2%% of the eligible participants 
have undergone PAP smear test in our study, it was only 
5% in few other studies [16, 17]. This shows that we lack 
an organized opportunistic screening program for cervi-
cal cancer in India. This could be done by making it man-
datory to screen all eligible women when they visit health 
care units for other services. 68.2% of the study subjects 

knew that cancer cervix could be prevented by vaccina-
tion. In our study, 24% of the eligible subjects had the 
HPV vaccine, which was higher when compared to stud-
ies by Swarnapriya  et al.[18], Ganju et  al. [19], wherein 
vaccination coverage was 6.8% and 5.5%, respectively. In 
contrast, 26.73% of them were vaccinated in a study con-
ducted by Hoblidar et al. [20]. We found that awareness 
regarding the availability of HPV vaccine for boys  was  
also very low (34.9%).

Common reasons for not getting vaccination reported 
in our study were lack of awareness regarding HPV vac-
cination,  the importance of the vaccine, and high cost 
which was in agreement with other studies reported ear-
lier [21, 22].

The same finding was also observed in the study con-
ducted by Bhuiyan et al. [12], which also revealed that a 
lack of knowledge about cervical cancer and HPV has an 
impact on uptake of HPV vaccination [12]. Also, various 
studies have reported that people with a family history of 
genital cancer had shown greater acceptability for vac-
cination against HPV [22]. 77.2% of the participants in 
our study were willing for vaccination and recommend-
ing the same to their friends and family members, which 
was in contrast with other studies in which they were not 
keen on getting vaccinated.16 India is considered to be a 
slightly conservative country where there are still taboos 
regarding cervical cancer because HPV infection is pre-
dominantly sexually transmitted. Providing information 
regarding HPV vaccination and screening sensitively 
can help in the proper execution of these interven-
tions. Unlike other vaccines, the HPV vaccine does not 

Table 3  Knowledge towards  HPV & HPV vaccination 
among  health care professionals enclosed 
within the study (N = 318)

Variables Number Percent

Heard about HPV

 Yes 301 94.7

 No 12 3.8

 Don’t know 5 1.6

HPV causes cervical cancer

 Yes 274 86.2

 No 15 4.7

 Don’t know 29 9.1

HPV vaccine can be given to sexually active women

 Yes 180 56.6

 No 75 23.6

 Don’t know 63 19.8

Can HPV vaccine be given to women who have already having HPV 
infection

 Yes 90 28.3

 No 136 42.8

 Don’t know 92 28.9

Can HPV vaccine given to boys

 Yes 111 34.9

 No 128 40.3

 Don’t know 79 24.8

Can HPV given to pregnant women

 Yes 34 10.7

 No 195 61.3

 Don’t know 89 28.0

HPV vaccinated women requires screening

 Yes 237 74.5

 No 31 9.7

 Don’t know 50 15.7

Willingness to receive HPV vaccine and recommendation

 Yes 247 77.7

 No 71 22.3

 Is HPV vaccine available in India

 Yes 255 80.2

 No 11 3.5

 Don’t know 52 16.4

Table 4  Cervical cancer and  HPV vaccination related 
uptake and barriers of health care professionals (N = 318)

Variables Number Percent

Have you or your family members been vaccinated for HPV?

 Yes 63 19.8

 No 224 7.4

 Don’t know 31 9.7

Reason for not having HPV vaccination

 Lack of awareness 234 73.6

 High cost 95 29.9

 Fear of side effects 68 21.4

 Doubt on efficacy 62 19.5

 Lack of interest 70 22.0

 Don’t know the importance of administration of 
HPV vaccine

164 51.6

Ever utilized PAP smear test

 Yes 93 29.2

 No 177 55.7

 Not applicable 48 15.1
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Table 5  Odds ratio and  95% confidence intervals of  family members vaccinated for  human papilomavirus vaccination 
according to selected variables among health care professionals included in the study (N = 318)

Sl No Selected variables Have you or your 
Family members been 
vaccinated 
for HPV? = Yes

Crude OR 95% CI Adjusted 
or (95% 
CI)

Have you or your 
Family members been 
vaccinated 
for HPV? = No

Crude 
OR 95% 
CI

Adjusted 
or (95% 
CI)

1 Age

 ≤ 30 Yrs 64 (20.1%) 13 (14.1) 1.03 1.78 51 (16.0) 0.99 1.14

 ≥ 30 Yrs 254(79.9%) 50 (15.7) 204 (64.2)

Odd ratio age (≥ 30 yrs 
/ < 30 yrs)

63 (29.8) 1.040 2.06 – – –

2 Profession

 Paramedical 17 (5.3) 0.44 0.27 .127 (39.9) 1.20 1.08

 Medical 46 (14.5) 0.74 .128(40.3) 1.34

Odd ratio for Profession 
(Paramedical/Medical)

0.372 0.20 0.68 – – –

3 Professional experience

 Less than 2 years 44 (13.8) 1.13 0.69 170 (53.5) 0.97 0.87

 More than 2 years 19 (6.0) 1.83 85 (26.7) 1.09

Odds ratio 1.158 0.64 2.11 – – –

4 Marital status

 Married 16 (5.0) 0.92 0.55 47 (14.8) 1.02 0.91

 Un married 47 (14.8) 1.53 185 (58.2) 1.15

Odds ratio

5 Family history of cervical 
caner

 Yes 3 (9.) 2.60 1.13 60 (18.9) 0.62 0.278

 No 3 (9) 5.97 252 (79.2) 1.380

Odds ratio – 4.20 0.83 – – –

6  No. of children

 One and above 11 (3.5) 0.95 0.53 4.7 (14.8) 1.01 0.88

 None 52 (16.47) 1.70 208 (65.4) 1.16

Odds ratio 0.936 0.45 1.93 – – –

7 Have you heard about 
cervical cancer

 Yes 56 (17.6) 0.82 0.42 232 (73.0) 1.05 0.86

 No 7 (2.2) 0.86 23 (7.2) 1.29

Odds ratio 0.793 0.32 1.94 – – –

8 Have you heard of human 
papiloma virus

 Yes 61 (19.2) 1.72 0.46 240 (75.) 0.90 0.75

 No 2 (6) 6.46 15 (4.7) 1.09

Odds ratio 1.906 0.42 8.56 – – –

9 PAP smear screening is 
100% effective

 Yes 32 (10..1) 0.63 0.41 165 (51.9) 1.12 0.99

 No 31 (9.7) 0.98 90 (28.3) 1.27

Odds ratio 0.563 0.32 0.98 – – –

10 Did you ever have  PAP test

 Yes 18 (5.7) 0.97 0.59 75 (23.6)

 No 45 (14.2) 1.58 110 ( 56.6)

Odds ratio 0.96 0.52 1.77 – – –

11 Cancer in the cervix is pre-
ventable by vaccination
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provide 95–100% protection against HPV infection and 
even after completion of a full course of this high-priced 
vaccine, one must undergo screening for HPV infection 
lifelong. All these are seen as drawbacks and reasons for 
poor uptake.

The profession, knowledge on cervical cancer, HPV 
screening, and availability of vaccine-associated (sta-
tistically significant association) have a negative effect 
on the administration of HPV vaccination. Knowledge 
on HPV vaccine to pregnant women associated with 
showed a positive effect on HPV vaccination. When all 
the variables were put together, only the variables on the 
knowledge of HPV vaccination in pregnant women were 
positively associated with the decision to administer the 
HPV vaccine or recommend the administration of HPV 
vaccination to the family and friends.

There is a large gap that has to be filled to improve 
awareness about HPV vaccination. This could be 
achieved by promoting awareness emphasizing that 
every child needs to be vaccinated, and every mother 
needs to be screened. In developing countries like India, 
investing and motivating towards preventive measures 
like vaccination and screening of cervical cancer could 
help reduce the burden of advanced disease. Since the 
HPV vaccine is not available to free of cost currently by 
the Govt of India, its uptake in society is very poor. This 
needs to be addressed at the earliest because many coun-
tries like Australia have nearly eradicated cervical cancer 
among their population through vaccination and active 

screening [23]. Conducting surveys and intervention pro-
grams to promote vaccination at least annually or oppor-
tunistically (during the annual health checkups) could 
help in developing a positive attitude towards vaccination 
and screening among health care professionals.

Limitations
Our study was aimed at identifying the level of awareness 
among health care professionals in a tertiary care centre 
catering to the urban population. Hence, these results 
cannot be generalized to the whole population.

Conclusion
From our findings in this present study, it is evident that 
there exists a lack of awareness about HPV vaccination 
and its importance in preventing cervical cancer among 
health professionals. This clearly establishes the need to 
devise intervention programs to promote vaccination 
against HPV and screening for cervical cancer among 
healthcare professionals.

Abbreviations
HPV: Human Papilloma Virus; CI: Confidence interval; OR: Odds ratio; PAP: 
Papanicolaou.
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Table 5  (continued)

Sl No Selected variables Have you or your 
Family members been 
vaccinated 
for HPV? = Yes

Crude OR 95% CI Adjusted 
or (95% 
CI)

Have you or your 
Family members been 
vaccinated 
for HPV? = No

Crude 
OR 95% 
CI

Adjusted 
or (95% 
CI)

 Yes 49 (15.4) 1.62 94.50 168 (52.8) 0.90 0.80

 No 14(4.4) 2.81 87 (27.4) 1.00

Odds ratio 1.81 0.95 3.46 – – –

12 Can HPV vaccination be 
given to boys

 Yes 26 (8.2) 1.31 0.83 85 (26.7) 0.93 0.83

 No 37 (11.6) 2.04 170 (53.5) 1.05

Odds ratio 1.4 0.79 2.47 – – –

13 Lack of awareness

 Yes 48 (15.1) 1.14 0.68 186 (48.5) 0.97 0.86

 No 15 (4.7) 1.93 69 (21.7) 1.09

Odds ratio 1.18 0.65 2.25 – – –

14 Do not know the impor-
tance of the administra-
tion of HPV vaccine

 Yes 33 (10.4) 1.033 0.66 131 (41.2) 0.99 0.88

 No 8.0 (9.4) 1.6 124 (39.0) 1.1

Odds ratio 1.04 0.6 – – – –
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