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Abstract
The primary objective of this study was to assess the knowledge of medical students and determine variation
between different cultural groups. A secondary aim was to find out the willingness to pay for cervical cancer
vaccination and the relationships between knowledge and attitudes towards Human Papillomavirus vaccination.
A cross-sectional survey was conducted in a private medical university between June 2014 and November 2014
using a convenient sampling method. A total of 305 respondents were recruited and interviewed with standard
questionnaires for assessment of knowledge, attitudes and practice towards human papilloma virus and their
willingness to pay for HPV vaccination. Knowledge regarding human papilloma virus, human papilloma virus
vaccination, cervical cancer screening and cervical cancer risk factors was good. Across the sample, a majority
(90%) of the pupils demonstrated a high degree of knowledge about cervical cancer and its vaccination. There
were no significant differences between ethnicity and the participants’ overall knowledge of HPV infection,
Pap smear and cervical cancer vaccination. Some 88% of participants answered that HPV vaccine can prevent
cervical cancer, while 81.5% of medical students said they would recommend HPV vaccination to the public
although fewer expressed an intention to receive vaccination for themselves .
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Introduction
Cervical cancer is an important public health concern
worldwide, and especially in developing countries. In
Malaysia, cervical cancer was the second most common
cancer in women after breast cancer and colorectal cancer
(Kwang et al., 2014). The connection between cervical
cancer and oncogenic human papillomavirus (HPV)
infection has been well-known. Virtually oncogenic
HPV DNA involved in all cervical cancers (Uzunlar et
al., 2013). HPV type 16 and HPV type 18 are accounted
for about 70% of cervical cancer cases globally (David,
2008). These types of HPV also cause penile cancer in
men (Hoque et al., 2009) whereas HPV type 6 and 11
cause genital warts in both men and women (La Torre
et al., 2007). Prophylactic HPV vaccines have been
developed to prevent HPV-related cervical cancer (Ezem,
2007). There are two different vaccines: the first one is
a bivalent vaccine, which offers protection against HPV
type 16 and 18 and the second one is tetravalent which
offers protection against HPV type 6, 11, 16 and 18
(Aljunid, 2010).

Previous studies on the acceptability of the HPV
vaccination for cervical cancer prevention showed that
the rate of acceptability varies among studied populations
(McClelland and Liamputtong, 2006; Hopenhayn et al.,
2007; Wen et al., 2014). Earlier studies mentioned that
there are few factors such as lack of information regarding
cervical cancer and HPV vaccination (Hopenhayn et al.,
2007), safety and efficacy of HPV vaccination (McClelland
and Liamputtong, 2006), high cost (McClelland and
Liamputtong, 2006) willingness to pay for vaccination
and embarrassment of getting a vaccination for a sexually
transmitted disease (Wen et al., 2014) were the causes for
inadequate acceptance of voluntary vaccination for HPV
infection. In Malaysia, national Pap smear screening
programme is available for free of charge for women
attending public health facilities. However, the utilisation
of Pap smear programme in the past is only about 40%
(National Health Morbidity Survey III, 2008).
The healthcare professionals play an instrumental
part in creating awareness of cervical cancer and
facilitating HPV vaccination among public and have
the responsibilities to address the barriers to prevent
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cervical cancer. The effectiveness of HPV vaccination will
basically depend on how health professionals have been
oriented and their willingness to indicate HPV vaccination
to the public. University students represent the risk group
who are open to negative health behaviors and effects of
negative environmental factors (Yilmazel and Duman,
2014). Being an easily accessible group, their knowledge
of HPV infection and their attitude towards cervical cancer
vaccination could provide insight into the willingness to
promote vaccines by the future practitioners to the general
population in Malaysia. It is indispensable to distinguish
if the students of medical schools, future health care pros,
have accurate knowledge regarding HPV vaccination, so
that they can provide reliable information to the public
(Wen et al., 2014). Malaysia is a multi-ethnic and multireligious society and educating the population about
HPV infection and promoting cervical cancer vaccination
remains a great challenge for the health care professionals
(Wong LP, 2011).
Hence, it is important to assess current set of medical
students’ knowledge about HPV infections and their
attitude towards cervical cancer vaccinations as they will
serve the community in the future. The main aim of this
work was to evaluate the knowledge of medical students
and find out the differences of their knowledge level
between different ethnic groups. The secondary purpose
of this work was to find out the willingness to pay for
cervical cancer vaccination and relationship between their
knowledge and attitude towards HPV vaccination.

Materials and Methods
Study participants
A cross-sectional study was conducted among the
medical students from the Faculty of Medicine in one of
the private Universities in Malaysia. This was a six month
study carried out between June and November 2014. The
participants were explained about the study and written
consent was received before the questionnaire was made
away. Inclusion criteria for this study merited being a
student in the medical program. Participation in the study
was voluntary and anonymous.
Sampling technique
Convenient sampling method was used (Saravanan and
Kingston, 2014). The sample size required for this study
was calculated using a RAOSOFT calculator with a 5 %
margin of error and 95% confidence level. Agreeing to this
calculation, 273 students were needed from the faculty of
medicine for this work. Withal, 302 students participated
in this work, which was more than sufficient for this study.
Study instrument
Anonymous, self-administered questionnaires were
prepared which contained a mix of 5-point Likert scale,
dichotomous (yes/no), and free text completion items.
The questionnaire composed of four parts. The first
part concerned about participants’ demographic data.
The second part was about participants’ personal life
style. The third part contained questions that measured
the participants’ knowledge of HPV infection, cervical
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cancer and Pap smear test and their attitude towards HPV
vaccination. The fourth part measured the participants’
willingness to pay for HPV vaccination. The knowledge
level was categorised with a range as low (0-5), moderate
(6-11) and high (12-17) whereas the attitude level was
categorised as negative (0-2.33), neutral (2.34-3.67) and
positive (3.68-5.00).
Reliability and Validity of questionnaire
A questionnaire was validated for reliability of
internal consistency, by conducting a pilot study with
20 participants. The internal consistency of the 13-item
knowledge of HPV and genital warts questions and
4-item knowledge of Pap-smear test were evaluated by
Cronbach’s alpha. Founded on these determinations from
the pilot testing, minor modification on the questionnaire
was constructed. The information from pilot testing was
not admitted in the last analysis. The questionnaire was
face validated by content experts.
Data analysis
Data analysis was done using the SPSS software
version 22.0. Both descriptive and univariate analyses
were done to find out the population characteristics,
knowledge of HPV infection, cervical cancer and Pap
smear test and their attitude towards cervical cancer
vaccination. They provide simple summaries about
the sample and the measures. All categorical variables
including respondents’ socio-demographic characteristics,
cultural differences in participant’s knowledge of HPV
infection, Pap smear and cervical cancer vaccination and
other attitudinal items are expressed as frequencies and
percentages. The willingness to pay was presented as
frequencies.

Results
To the 305 distributed, 302 completed questionnaires
were given back, implying a response rate of 99%. The
sample’s age range was 20-26 years (mean 23.5 years,
SD±1.0). The majority (74.2%) declared their ethnicity
as Chinese. None had children and was married, although
56.2% reported as being in a relationship. All the
participants were studying for an undergrad degree. To
the highest degree, 86% declared they had never smoked
cigarettes and 14% reported themselves to be smokers
(Table 1).
Students’ knowledge about cervical cancer was
assessed by using questions to which they had to choose
the answer “true”, “false”, or “don’t know”. The knowledge
score was computed with one point given for each correct
answer to these questions. The mean score for knowledge
of HPV, cervical cancer and Pap smear test were 12.2 out
of a maximum score of 17±2.54. The majority (93.7 % ±
1.42) were sure that HPV is related to cervical cancer. The
Cronbach’s alpha value was 0.873. Table 2 showed the
percentage of correct responses to the questions probing
knowledge about HPV infection, Pap-smears and the HPV
vaccination within various ethnics of the participants. All
the students were aware of cervical cancer, HPV infection
and HPV vaccine. Majority (90%) of the students had
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a high level of knowledge. Overall, only 93.7% of the
participants knew that persistent genital HPV infection
causes cervical cancer. More than 90% of the participants
know that HPV infection can induce cervical cancer and
Table 1. Demographic Characteristics of Participants
Characteristic
Gender
Ethnicity

Religion

Marital Status
Relationship status
Social habits
HPV vaccination

N=302
Male
Female
Malay
Chinese
Indian
Others
Islam
Buddhist
Hindu
Christian
Others
Married
Single
Not in a relationship
In a relationship
Smokers
Non smokers
Received at least once
Not yet received

139 (46.0%)
163 (54.0%)
34 (11.3%)
224 (74.2%)
32 (10.6%)
12 (4.0%)
50 (12.6%)
127 (42.1%)
37 (11.9%)
68 (22.5%)
20 (10.6%)
0 (0%)
302 (100%)
132 (43.8%)
170 (56.2%)
42 (14%)
260 (86%)
42 (13.9%)
260 (86.1%)

it is preventable. Most of the participant (90.1%) knew
that Pap smear can screen cervical cancer. However, only
about half of the participants knew that Pap smear should
be done every 3 years and it can be done after the age of 21.
There were no significant differences between ethnicity
and the participants’ overall knowledge of HPV infection,
Pap smear and cervical cancer vaccination. Nevertheless,
there were substantial differences noted for the statements
“HPV may infect both, adult males and woman” and “HPV
can cause other anogenital cancers (eg. penis, anus)”. For
both these statements, Malay ethnic group students had
nominal knowledge compared to other students. However,
more than half of the students belongs to Malay ethnic
group knew that the HPV vaccine prevents cervical cancer.
More than 50% of Chinese ethnic group students knew
HPV is a sexually transmitted disease. Across the sample,
the mean total knowledge score was 12.24±2 out of 17.
To assess attitudes towards cervical cancer vaccination
in general, all participants (n = 302) were asked to “agree”
or “disagree” or indicate “don’t know” with twelve
statements. One point was awarded for each favourable
response, so a score of twelve indicated strong support for
cervical cancer vaccination. Table 3 shows participants’
attitude towards cervical cancer and HPV vaccination.
Data revealed that the overall attitude of participants

Table 2. Participants’ Knowledge of HPV Infection, Pap smear and HPV Vaccination
Correct answer
HPV can cause cervical cancer
HPV infections are preventable

Incorrect answer

Percentage of correct answers within various ethnicity

n, (frequency)

n,(frequency)

Malay

Chinese

Indian

others

P-value

283 (93.7%)

19 (6.3 %)

22.1

29.5

23.8

24.6

0.488

23.4

22.5

27.8

26.3

0.311

28.6

26.3

20.8

24.3

0.652

22.9

50.6

21.3

6.2

0.421

32.2

6.3

25.4

36.1

0.205

27.8

23.4

22.5

26.3

0.805

24.3

28.6

20.8

26.3

0.461

12.5

22.9

36.4

28.2

0.001

24.6

23.8

29.5

22.1

0.903

27.8

22.5

23.4

26.3

0.478

28.6

24.3

20.8

26.3

0.211

11.8

35.1

29.2

23.9

0.032

50.6

21.3

22.9

6.2

0.658

32.2

25.4

6.3

36.1

0.401

22.5

23.4

27.8

26.3

0.105

24.3

28.6

20.8

26.3

0.705

28.2

36.4

22.9

12.5

0.161

289 (95.7%)
13 (4.3%)
Condom use can prevent HPV infection
235 (77.8%)
67 (12.2%)
HPV is a sexually transmitted disease (STD)
251 (83.1%)
51 (16.9%)
HPV infection is frequent
196 (64.9%)
106 (35.1%)
HPV infection can last for years
237 (78.5%)
65 (21.5%)
Cervical cancer is caused by persistent HPV infection
240 (79.5%)
63 (20.5%)
HPV may infect both, men and woman
237 (78.5%)
65 (21.5%)
Most HPV infection resolves spontaneously
88 (29.1%)
214 (70.9%)
HPV can infect you without symptoms
234 (77.5%)
68 (22.5%)
HPV can cause genital warts
265 (87.7%)
37 (22.3%)
HPV can cause other anogenital cancers (eg. penis, anus)
192 (63.6%)
110 (36.4%)
HPV vaccine prevents around 70% of cervical cancer
210 (69.5%)
92 (30.5%)
Pap Smear can screen cervical cancer
272 (90.1%)
30 (8.9%)
Pap Smear is very or relatively effective in screening cervical cancer
242 (80.1%)
60 (19.9%)
Pap Smear should be done every 3 years
155 (51.3%)
147 (48.7%)
Pap Smear can be done after the age of 21
150 (49.7%)
152 (50.3%)
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Table 3. Participants’ Attitude Towards Cervical Cancer and HPV Vaccination
Disagree

n,(frequency)

Not sure

n,(frequency)

Agree

n,(frequency)

Percentage of agreement within various religions

Malay

Chinese

Cervical cancer is a severe disease.
13 (4.3%)
9 (3.0%)
280(92.7%)
22.5
26.3
Cervical cancer is preventable.
19 (6.3%)
22 (7.3%)
261 (86.5%)
20.8
28.6
I am susceptible to HPV infection.
95 (31.5%)
68 (22.5%)
139 (46%)
28.2
22.9
HPV vaccine is helpful to prevent cervical cancer.
11 (3.7%)
25 (8.3%)
265(88%)
19.6
27.1
HPV vaccine is safe.
8 (2.6%)
51 (16.9%)
243 (80.4%)
27.8
22.5
There is less risk involved in being vaccinated than in having HPV infection.
9 (3.0%)
33 (10.9%)
260(86.1%)
26.3
24.3
HPV vaccination will not lead to complicated sexual activities.
34 (11.3%)
77 (25.5%)
191(63.2%)
30.2
35.1
Vaccinating young people against HPV would not encourage them to become sexually active.
77 (25.5%)
87 (28.8%)
138(73.8%)
55.6
21.3
I would not want to be infected with HPV.
17 (5.6%)
6 (2.0%)
279(92.4%)
22.2
25.4
Information on HPV helps me to decide whether I should be vaccinated against HPV.
10 (3.3%)
18 (6.0%)
274(90.8%)
22.5
23.4
If my doctor thinks HPV vaccination is a good idea, I would vaccinate against HPV.
14 (4.6%)
29 (9.6%)
259 (85.8%)
24.3
28.6
I would vaccinate against HPV if the vaccination is readily available.
9 (3.0%)
22 (7.3%)
271(89.7%)
28.2
36.4

towards cervical cancer vaccination was positive. There
were no significant differences between ethnicity and
the participants’ overall attitude towards cervical cancer
vaccination. However, there were significant differences
observed for the statements “HPV vaccination will not
lead to complicated sexual activities” and “HPV vaccine is
helpful to prevent cervical cancer”. Very few Malay ethnic
group students believe that HPV vaccine can prevent
cervical cancer. In the same direction, only a few Indian
ethnic group students believe that HPV vaccination will
not contribute to complicated sexual activities. The higher
percentage of Chinese ethnic group students will get
their children vaccinated against HPV if the vaccination
is readily available. Most of the Malay ethnic group
students agreed that vaccinating young people against
HPV would not encourage them to become sexually active.
Overall, a remarkably higher proportion of participants
were aware of cervical cancer vaccination, irrespective
of their ethnic group differences. Some of these subjects
may not choose a vaccine under any conditions because
of religious considerations or opposition to vaccines in
general. However, we have no data to identify motives
for those who rejected all scenarios.
Several questions concerned the price of the HPV
vaccine and the willingness to pay for cervical cancer
vaccination were asked to the study population. Based
on the answers provided, if it is free of charge, 89.7%
of all participants would request it, but if they had to
pay for it, the number remarkably decreased (12.25%).
89.7% of survey population predicted the vaccine cost
approximately less than Ringgit Malaysia (RM) 200,
which is approximately 66% of the real price (appr. 300
in 2014). 30% of the participants affirmed that they could
not afford the total cost of the three doses of HPV vaccine.
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Indian

others

P-value

27.8

23.4

0.805

24.3

26.3

0.461

36.4

12.5

0.903

29.5

23.8

0.003**

23.4

26.3

0.478

28.6

20.8

0.21

12.8

23.9

0.024*

19.9

4.2

0.658

26.3

26.1

0.401

27.8

26.3

0.105

20.8

26.3

0.705

22.9

12.5

0.161

Most of the participants were willing to pay an amount up
to RM 500 to receive HPV vaccination. It was reported
that some of the medical students were not willing to
pay for the HPV vaccines as they reckon the government
should take the responsibilities to pay for the vaccines.
12.25% of respondents mentioned that they cannot afford
the expenditure on the vaccines.

Discussion
Our study identifies similarities and differences in
HPV-related knowledge and attitudes towards cervical
cancer vaccination and their willingness to pay for HPV
vaccines. Earlier research in this area has been conducted
without differentiating ethnic groups, addressing barriers
specific to subgroups of populations may help to achieve
high penetrance of HPV vaccination. The data revealed
that the knowledge of medical students on HPV infection,
Pap smear and HPV vaccination was high in all three
different ethnic groups of students. This finding was
consistent with another studies conducted in Malaysia
(Ezat et al., 2013; Shafei et al., 2014) and a study from
India which reported that 75% of the participants were
willing to get vaccinated (Saha et al., 2010). However,
this was contradicting with Al-Dubai et al where the
respondents showed lesser level of knowledge of HPV
vaccination (Al-Dubai et al., 2013). This result reflected
that the medical students in both private and public
universities in Malaysia have good knowledge about HPV
infections and cervical cancer vaccination.
More than 80% of medical students are aware that HPV
can cause genital warts and cervical cancer. This result is
higher than a study conducted on students of University of
Saskatchewan Student Health Services, which showed that
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only 33.8% of students are aware that HPV causes genital
warts and 39.0% knew that HPV can cause cervical cancer
(Giede et al., 2010). The other studies conducted on adults
(Holcomb 2004) and health care professionals (Songthap,
2009) were also showed higher level of awareness of
HPV vaccination. Provision of information about HPV
infection and its link to cervical cancer is essential, to
enhance HPV vaccination acceptability and eliminating
stigma associated with cervical cancer risks (Hoque et
al., 2013). Future health professionals need to focus on
effectively providing information about the rationale for
vaccination in early adolescence such as explaining about
the safety of HPV vaccines. Therefore, the knowledge of
the medical students is a vital component in promoting
HPV vaccination. The availability of the HPV vaccine in
Malaysia for a longer duration (more than 4 years) and
the clinical exposure of medical students are the major
reasons for their higher level of knowledge. Television
and newspapers were reported as a major source of
information, followed by hospital /health care providers
(Kruiroongroj et al., 2014).
Medical students’ knowledge is an important parameter
for educating the public. The results showed that medical
students received more knowledge about Pap smears and
cervical cancer than about HPV infection and the HPV
vaccine, because cervical cancer topics are available in
the medical education syllabus for various years. Parents’
feelings, general recommendations, safety, and low cost
were reported as the factors influencing HPV vaccine
acceptance (Boehner 2003; Chow et al., 2010). Jones and
Cook, reported that the acceptance of HPV vaccination
was positively affected by health policies encouraging
vaccination and revealed the pivotal role of healthcare
providers in educating individuals about HPV (Jones and
Cook, 2008).
In the present study, 88% of participants feel that HPV
vaccination can prevent cervical cancer. Though 13.9%
of the participants in this survey have received HPV
vaccination, only 20.5% among them have the intention to
be immunized. This shows that some received vaccination
without their own interest. A study by Madhivanan et
al., reported that parents play a major role in vaccinating
their daughters against HPV (Madhivanan et al., 2014).
In the absence of parent-daughter communication,
physicians can play a pivotal role in educating and opening
discussions around cervical cancer and other sexually
transmitted disease. This is one of the challenges in HPV
vaccine delivery in a country with multiethnic populations
(Wong, 2009).
The general population is unwilling to receive the
vaccination due to the safety issue, embarrassment of
taking a sexually transmitted infection vaccine and
perception of not having the risk of acquiring HPV
infection (Wong, 2011). These factors can be considered
as challenges for the future medical practitioners. Kilic et
al. (2012) recommended providing sufficient and correct
information about the vaccine, for adolescent girls and
their parents is important in creating awareness of HPV
vaccination. In the present work, 81.5% of medical
students said they will recommend HPV vaccination to
public yet though their intention to receive vaccination for

themselves is less. However, a higher percentage (87.4%)
of willingness to recommend was shown by an earlier
study from a public university in Malaysia (Rashwan et
al., 2012). This may be due to the fact that education and
awareness programs were organized for public university
students to provide them with correct information about
the risk of getting cervical cancer and the effective
measures to prevent it (Rashwan et al., 2012).
Economic factors were always one of the blockades
to make HPV vaccination a successful campaign (Kahn
et al., 2009). The participants are willing to pay RM
1197.68 as an average for 3 complete doses of HPV
vaccines, which is higher than the actual cost in Malaysia.
This finding is consistent with previous studies, which
showed a higher estimated median regression-adjusted
willingness to pay for HPV vaccination (Liao et al.,
2009; Khoo et al., 2011). Correct vaccine knowledge
can increase willingness to pay for vaccination. These
results highlight the importance of knowledge (Pulcini
et al., 2013) and effective interventions to encourage the
public to take vaccination against HPV infection. Previous
study by Ezat et al., showed that willingness to have HPV
vaccination correlated well with the level of knowledge
and the national immunization programme had significant
association with the acceptance of HPV vaccine among
their respondents (Ezat et al., 2013). Based on the results
of this study, a common reason why the participants are
not willing to be vaccinated is that they are not at risk
of HPV infection and also they feel that the government
should pay for HPV vaccination. This understanding is
logical with a survey conducted earlier among women in
Malaysia, which indicated approximately 80% of them
are not willing to take up the vaccine as they are unable to
afford for the vaccine (Liao et al., 2009) . Previous reports
suggested that a subsidy would reduce the self-paid price
to increase the demand for vaccination, and the demand
is more elastic in areas with higher prices (Kondo et al.,
2012; Zhou et al., 2013). In Malaysia, the government
is offering free vaccines not only to secondary school
females, but to all those who are willing to be vaccinated
since the year 2010 (Buang, 2010). This indicates that the
participants in this study are unaware of the government
schemes.
This study is a purposeful sampling of medical
students from a private medical university, which limits
generalizability to other populations or settings. Hence
the consequences may not be representing all medical
students of other universities in Malaysia. In this survey
it was presumed that the hypothetical HPV vaccine was
100% efficient in preventing cervical cancer cases, which
is not the current practice in the material universe.
Our study examines similarities and differences
between different ethnic group (Chinese, Malay
and Indian) students in a medical university on their
knowledge of HPV infection, Pap smear test and HPV
vaccination uptake. Importantly, we found that all three
ethnic groups have higher level of knowledge and willing
to recommend vaccination in future. Workshops and
seminars can be conducted among the medical student
community about HPV infection and cervical cancer
vaccination. Awareness campaign about the role of
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government in preventing cervical cancer and subsidized
vaccinations are the strategies that can be done by the
academic institutions and medical universities. Private
hospitals and pharmaceutical industries may go in concert
with the academic establishments to further enhance the
vaccine uptake by the community.
In conclusion, this study found that the knowledge
of HPV infection, cervical cancer, Pap smear test, and
HPV vaccination among the medical students of different
ethnic groups were found high and there is no significant
difference in their knowledge. University medical students
represent the group of future health care providers who
are able to create awareness and promote positive health
behaviors towards cervical cancer prevention. Medical
students had positive attitudes towards recommending
HPV vaccination to the public. This group of medical
students was benefited from the curriculum and clinical
exposure. The prescribers strive to educate their patients
on topics like HPV vaccination. Cultural differences may
pose additional barriers to deal with multi ethnic group
population. The medical students need high level skills on
patient education and counseling. This study could serve as
an indicator of the quality of future medical professionals
in Malaysia to implement cervical cancer prevention
programmes and policies with regards to improvement in
HPV vaccination uptake, and reduce the morbidity and
mortality of cervical cancer in Malaysia.
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