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Abstract
Background The incidence of cervical cancer in developing
countries is high and even higher among women in rural
areas in these countries.
Purpose The purpose of this study is to assess the
knowledge and attitudes towards human papillomavirus
(HPV), HPV vaccination, and cervical cancer among young
women in rural settings in a Southeast Asia country.
Methods A convenience sample of ethnically diverse
young rural women in Malaysia was surveyed. Participants
were interviewed using a standard questionnaire.
Results Among the participants (N=449), knowledge of
HPV, HPV vaccination, cervical screening, and cervical
cancer risk factors was extremely poor. The mean total
knowledge score (14 items) was 2.37 (SD±1.97). Although
many had never heard of the newly released HPV vaccine,
two-thirds professed an intention to receive the HPV
vaccine. Intention to receive the vaccine was significantly
associated with knowledge of cervical screening and
cervical cancer risk factors (OR 1.17; 95% CI 1.03–1.33;
P=0.013). Reasons for vaccine refusal were doubts about
safety and efficacy of the new vaccine (27.4%), perceived
embarrassment at receiving an STI vaccine (20.7%), and
perception of not being at risk of HPV infection (20.0%).
Conclusions Providing HPVeducation to the rural residents
is a high priority.
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Introduction

Cervical cancer is a major cause of death in women around
the world. Across the globe, over 80% of the deaths from
cervical cancer occur in low-income countries and the
developing world, where cervical cancer is the most
common cancer in women [1]. Being the second most
common female cancer in Malaysia and constituting about
12.9% of all female cancers, cervical cancer remains a
significant public health problem threatening women. The
Malaysian National Registry reported an average of 2000–
3000 hospital admissions of cervical cancer per year, with
the majority presenting at late stage of the disease [2]. It is
now established that certain high-risk oncogenic types
human papillomavirus (HPV) are linked to the pathogenesis
of cervical cancer and its precursors [3–5]. Vaccines are
now available to prevent the types of HPV that most
commonly cause cervical cancer.

There is no dispute that the HPV immunization would
most greatly benefit developing countries like Malaysia,
and other poor countries, where women are deprived of
access to effective screening and treatment programs [6].
Challenges associated with the introduction of the new
vaccine in these countries include the administration cost,
dissemination and access to vaccines, and social cultural
aspects of immunization of a sexually transmitted infection
(STI) vaccine [6, 7]. Numerous studies have demonstrated
that public awareness of HPV, perceived risks of HPV
infection, and knowledge of potential health consequences
of HPV infection are low [8–10]. Factors associated with
the acceptability of the HPV vaccine are knowledge about
the disease, beliefs about vaccines, physician recommenda-
tion, previous experience with HPV infections, perceived
risk for HPV infection, perceived vaccine safety and
efficacy, and perceived vaccination would promote adoles-
cent sexual behavior [11–13].
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It has been reported that cervical cancer is much more
prevalent among rural than urban women in developing
countries [14, 15]. Similar findings were also reported in
developed regions. In the USA, cervical cancer is consid-
ered one of the most deadly cancers among the medically
underserved, low-income communities, and among minor-
ity women living in rural areas [16]. High rates of cervical
cancer are related to a high proportion of women in these
areas living in poverty, unemployment, low levels of
education, and barriers to preventive screening [16–18].
This indicated that HPV immunization may be of particular
benefit to the rural poor and medically underserved
populations worldwide where women are deprived of
access to regular cervical screening [19]. Several studies
on acceptability of HPV vaccine among the underserved
rural women have been reported in the literature [11, 20–
22]. Lack of reported data from underdeveloped and
developing regions warrants further investigation, especial-
ly in the context of a high population incidence of cervical
cancer in these regions and even higher incidence among
the marginalized women in rural areas.

In 2006, the prophylactic vaccine against HPV was
released in Malaysia and has been given regulatory
approval. Although studies showed that Malaysian parents
[23, 24] and young women [25] were generally supportive
of vaccinating their children or themselves against HPV
infections, there are many remaining questions. Most of
these studies have been conducted in urban settings, and the
published literature offers little insight into HPV vaccina-
tion intention, knowledge and attitudes of the vaccine
among rural populations in Malaysia. Women in these areas
are faced with limited resources, education, and reproduc-
tive decision-making. They are at the highest risk of
cervical cancer yet often lack access to preventive care.
These vulnerable women would benefit most from the HPV
vaccination, but often will be the least likely to receive the
vaccine.

The purpose of this study was to assess levels of
knowledge and attitudes held by rural Malaysian women
in Malaysia concerning cervical cancer-related issues, HPV
infection, and the newly available HPV vaccine. Malaysia
is a multiethnic and multireligious society encompasses a
majority Muslim Malay population and other large ethnic-
ities (mainly Chinese and Indian, and a large number of
other indigenous ethnic groups). Introduction of an STI
vaccine remains a great challenge in the predominant
Muslim population where Islam is the national religion.

Materials and Methods

The survey was conducted between March and June 2008.
A two-stage sampling method was implemented. Firstly,

rural villages in the states of Perak and Pahang in
Peninsular Malaysia were selected, using a convenience
sampling technique. In each of the selected villages, all
households were visited. Households were selected to
participate if an eligible participant was present at the time
of visit. Women were eligible to participate if aged between
18 and 25 years, and living in the household. If a household
had more than one eligible participant, one eligible member
was randomly selected to participate.

A standardized questionnaire was used in the interview.
The items in the questionnaire assessed knowledge,
attitudes, and demographic characteristics related to HPV
and cervical cancer. In the knowledge section, participants
were asked a series of questions measuring their knowledge
about HPV, genital warts, HPV infection, and its association
with cervical cancer (six-item scale). Participants were also
asked whether they had heard of cervical screening, the
purpose of cervical screening, and risk factors for cervical
cancer (eight-item scale). Participants were to respond with
only one choice from three choices given, “true”, “false”,
and “not sure”. For each question, a correct response was
given a score of one, and an incorrect or ‘not sure’ was
scored as zero. Total scores were calculated by adding up
scores of the two sections. Therefore, the possible range of
obtainable scores was between 0 and 14. Participants were
also asked if they had heard of the newly released HPV
vaccine. Those who reported to have heard of the HPV
vaccine were subsequently asked a series of questions
regarding the potential benefits of the HPV vaccine.

The second section of the questionnaire assessed partic-
ipants’ attitudes toward receiving the HPV vaccine and
reasons for acceptance or refusal of vaccination. Addition-
ally, the participants were asked to specify what information
they wanted to know about the new HPV vaccine. Prior to
answering the attitude questions, participants were provided
with information about HPV and cervical cancer, and the
new HPV vaccine. All the questions were adapted and
modified from previous studies and expert review [26–29].
The questionnaire was pilot-tested in rural settings before
commencing the study. The interviews were conducted in
Bahasa Melayu (the national language of Malaysia). All
interviews were conducted by four female medical students,
who had been trained to ensure that interviews were
undertaken in a standardized manner.

Data was anonymized and analyzed using SPSS 17.0 for
Windows (SPSS Inc., Chicago, IL, USA). The significance
level was set at P<0.05. Data analysis consisted of
descriptive statistics including calculation of frequencies
and mean scores for the knowledge items as well as
demographic variables. Data were presented as mean (95%
CI) for continuous variables. Multivariate logistic regres-
sion analyses using the ‘enter’ method were used to
determine factors associated with attitudes towards HPV
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vaccination (namely willingness to be vaccinated and
refusal to be vaccinated because of the perception of not
being at risk, doubt about the efficacy and safety of the new
vaccine, and embarrassment to receive an STI vaccine). The
independent variables included in the models were age,
ethnicity, highest educational achievement, relationship
status, and knowledge scores. Goodness of fit of the
statistical model was assessed with the Hosmer–Lemeshow
test. The study was conducted after approval had been
obtained from the Medical Ethics Committee, University
Malaya Medical Center, Kuala Lumpur, Malaysia. All
participants were informed about the objective of the study
and written consent was obtained.

Results

Participants

A summary of the respondent characteristics is provided in
Table 1. The household interview was carried out in 33
rural villages. Of the total 589 eligible participants
approached, 84.7% participated (n=499) in the survey.
The mean age of respondents was 21.17 years (SD±1.89).
The majority of respondents were Malay (42.3%) followed
by Chinese (29.2%) and Indian (28.5%). The majority
(95.3%) had attained at least secondary education. Only
2.0% were married, more than half (58.4%) reported they
were not dating, while only 0.4% noted that they were
living with a steady partner.

Knowledge and Awareness

Of the participants, only 11.6% (n=52) had heard of HPV
and only 7.8% (n=35) had heard of the newly released
HPV vaccine. Of those who had heard of the HPV vaccine,
the majority (45.7%) heard about the vaccine from friends,
followed by public media (31.4% television, 20% news-
papers, 17.1% radio, and 10.0% magazines). Participants of
21 years of age or older (51.4%) [χ2(n=35, df −1)=1.57,
p=0.14] and higher educational level (97.1%) [χ2 (n=35,
df −1)=0.28, p=0.50] were more likely to report that they
had heard of the vaccine. Respondents who were not in a
dating relationship (62.9%) were more likely than those in
dating relationship or married to report that they had heard
about the HPV vaccine [χ2 (n=35, df −3)=8.25, p=0.04].
Lack of knowledge of the HPV vaccine was found even
among those that reported to have heard of the vaccine.
When they were asked a series of questions regarding the
potential benefits of the HPV vaccine, the majority
answered “not sure” or chose the incorrect answer.

The mean score for knowledge of HPV and genital warts
for all participants (n=449) was only 0.45 out of 6 (SD±

0.81; 95% CI 0.38–0.53). The majority (79.7%, n=358)
was not sure that HPV is related to cervical cancer and only
15.8% (n=71) provided the correct response. Mode of
transmission of HPV was only known by 8.5% (n=38),
while 89.3% (n=401) indicated that they were not aware
that HPV infection is common.

Likewise, knowledge of cervical screening and cervical
cancer risk factors were also poor, with the mean score of
only 1.92 out of 8 (SD±1.68; 95% CI 1.76–2.07) for all
participants (n=449). Only 29.6% (n=133) had heard about
the Pap smear test. Only 11.4% (n=51) correctly explained
the purpose of the Pap smear test, and 78.6% (n=353) were
not sure about its purpose. A small minority of the
participants had the misperception that the Pap smear test
is used for the treatment for cervical cancer (5.1%) or to test
for sexually transmitted diseases (5.1%). Only slightly
above half (54.1%, n=243) were able to identify multiple
sexual partners as a risk factor for cervical cancer.
Knowledge of multiple sexual partners as a risk factor for
cervical cancer was not associated with status of relation-
ship and educational level. However, a slightly higher
proportion of non-Malay participants (51.9%) correctly
identified this risk compared to Malay participants
(48.1%) [χ2 (n=449, df −2)=9.91, p=0.007].

Across the sample (n=449), the mean total knowledge
score (14 items) was only 2.37 (SD±1.97; 95% CI 2.19–

Table 1 Demographic characteristic of respondents (n=449)

Characteristic N (%)

Etnicity

Malay 190 (42.3)

Chinese 131 (29.2)

Indian 128 (28.5)

Religion

Islam 191 (42.5)

Buddhist 118 (26.3)

Hindu 124 (27.6)

Christian 16 (3.6)

Current/highest educational levela

No formal school 2 (0.4)

Primary school 19 (4.2)

Secondary school 358 (79.7)

College/University 70 (15.6)

Relationship status

Not dating 262 (58.4)

Dating, no steady partner 96 (21.4)

Steady partner, not living together 80 (17.8)

Steady partner, living together 2 (0.4)

Married 9 (2.0)

All vales are based on participants self-reporting
a Value do not sum up to 100% due to rounding
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2.55). The overall knowledge score was positively skewed
(range 0–10, median 2, interquartile range 0–4). Table 2
shows the association between participants’ demographic
characteristics and mean knowledge scores. There were
significant differences in overall mean knowledge scores
among the three ethnic groups. Participants with post-
secondary education had significantly higher overall mean
knowledge scores. Participants with highest scores were
those who were married and in a steady dating relationship.

Attitudes

Approximately 65% of participants indicated the intention
to receive the HPV vaccine. A total of 27.4% refused
vaccination because of doubts on the safety and efficacy of
the new vaccine, embarrassment about receiving an STI
vaccine (20.7%), and the perception of not being at risk of
HPV infection (20.0%). Table 3 presents the associations
between predictor variables and attitudes towards HPV
vaccination. The model reveals that intention to receive the
HPV vaccine was significantly associated with knowledge

of cervical screening and cervical cancer risk factors.
However, no significant association was found between
intention to receive the HPV vaccination and age, ethnicity,
educational level, relationship status, and knowing someone
with cervical cancer. Perceived embarrassment of receiving
an STI vaccine was significantly associated with age,
whereby younger participants were more likely to report
shame. The Hosmer and Lemeshow Goodness-of-Fit tests
were not significant, which indicate a very good model fit
(Table 3). The study also showed that approximately 74%
(n=330) indicated that if the physician would recommend
vaccination, they would likely accept the vaccine.

Information Needs

When participants were asked to specify what information
they wanted about the new HPV vaccine, near 90% of the
study participants reported they required more information
about why a person needs to be vaccinated and who would
need to be vaccinated (85.3%) and potential risks or side
effects of HPV vaccination (85.7%).

Table 2 Association between demographic characteristics and mean knowledge scores

Characteristic All
respondents
(n=449)

Mean score (95%CI)

Knowledge of HPV
and genital warts
(0–6 items scale)

Pap smear and cervical
cancer risk factors
(0–8 items scale)

Total knowledge
(0–14 items scale)

P value

Age

≤21 years 263 0.46 (0.37–0.56) 1.87 (1.66–2.08) 2.33 (2.10–2.57) P=0.65

>21 years 186 0.44 (0.32–0.56) 1.98 (1.74–2.21) 2.42 (2.13–2.71) t=−0.449
Ethnicity

Malay 190 0.51 (0.39–0.63) 2.12 (1.88–2.37) 2.63 (2.34–2.92) P=0.00**
F(2, 446)=9.8aChinese 131 0.32 (0.20–0.45) 1.42 (1.17–1.67) 1.74 (1.44–2.04)

Indian 128 0.51 (0.36–0.66) 2.12 (1.82–2.42) 2.63 (2.28–2.97)

Educational level

Low Education P=0.013*
F(2, 47.69)=4.74bPrimary school 21 0.48 (−0.01–0.97) 1.81 (1.16–2.46) 2.29 (1.46–3.11)

Secondary school 358 0.44 (0.36–0.52) 1.79 (1.62–1.97) 2.23 (2.04−2.43)
High Education

College, University 70 0.51 (0.31–0.72) 2.57 (2.16–2.98) 3.09 (2.58–3.60)

Relationship status

Not dating 262 0.43 (0.33–0.53) 1.84 (1.64–2.03) 2.26 (2.03–2.49) P=0.037*
F(3, 445)=2.86aDating, no steady partner 96 0.40 (0.24–0.55) 1.81 (1.42–2.20) 2.21 (1.77–2.65)

Dating, steady partner
living or not living
together

82 0.56 (0.39–0.73) 2.20 (1.85–2.54) 2.76 (2.34–3.17)

Married 9 0.89 (0.18–1.60) 2.78 (1.71–3.85) 3.67 (2.65–4.68)

**P<0.01; *P<0.05
a Significance by Welch F test
b Significance by ANOVA F test
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Discussion

The findings demonstrate knowledge deficits among the
sample of rural women. The knowledge deficit had been
expected and was similar to other findings in women in
rural areas. The proportion which reported to have heard
about HPV was low (11.6%) compared to other studies on
rural women published in the Western literature. A total of
24% of women from a rural area of the southern USA
reported having heard of HPV [30]. A Canadian study
reported 15% had heard about HPV in a sample of
combination of urban and rural populations [31]. Never-
theless, a recently published study of rural women in China
reported even a lower rate, with only 9.3% having
knowledge about HPV [32]. In Australia, the first country
worldwide to commence a government funded universal
HPV vaccine program, a high level of HPV awareness was
reported, with 51.2% of women in Victoria reported to have
heard of HPV [33].

Those that were aware of HPV and HPV vaccine had
only recently heard about HPV and the new preventive

vaccine. The vast majority had little knowledge about the
etiological relationship of oncogenic types of HPV to
cervical cancer. Likewise, benefits of the vaccine were also
poorly understood. The research findings revealed wide-
spread lack of knowledge, as manifested in the extremely
low knowledge scores in all categories. These knowledge
deficits need to be addressed since lack of knowledge may
lead to low risk perception and low acceptability of the
vaccine. Thus, the findings suggest the urgent need for
public education which explicitly addresses knowledge
deficits among the rural populations.

In our previous study on a sample of Malaysian female
university women using the same questionnaire [34], the
proportion which had heard of HPV (21.7%) and the newly
HPV vaccine (10.3%) was higher than in the rural women
in the present study. Likewise, the mean total knowledge
score among the university sample was also higher (3.25±
2.41). Additionally, our physicians reported that vaccine
uptake among the low-educated women was poorer than
among women with a higher education level, and perceived
cost was the main barrier to vaccine uptake [35]. Thus,

Table 3 Associations between predictor variables and attitudes towards HPV vaccination

Predictor variables Attitude item

Odds ratio (95% confidence interval)

Want to be vaccinated Perceived not at risk Doubt the efficacy and
safety

Perceived shame

OR CI P OR CI P OR CI P OR CI P

Age 1.01 0.90–1.12 0.93 0.96 0.84–1.09 0.50 0.93 0.83–1.05 0.23 0.83 0.73–0.95 0.006**

Ethnicity

Malay 1.00 0.50–1.13 0.18 1.00 0.93–2.50 0.10 1.00 0.77–1.85 0.43 1.00 0.80–2.13 0.29
Non-Malay 0.75 1.52 1.20 1.31

Educational level

Low Education 1.00 0.15–1.39 0.16 1.00 0.59–34.36 0.15 1.00 0.30–2.23 0.70 1.00 0.34–4.39 0.75
High education 0.45 4.50 0.82 1.23

Relationship status

Not dating 1.00 0.63–1.42 0.80 1.00 0.53–1.40 0.55 1.00 0.87–2.05 0.18 1.00 0.87–2.24 0.17
Dating 0.95 0.86 1.34 1.39

Knowledge of HPV
and genital warts

0.99 0.77–1.26 0.94 0.91 0.67–1.24 0.56 1.14 0.89–1.46 0.31 0.76 0.54–1.06 0.11

Knowledge of
cervical screening
and cervical cancer
risk factors

1.17 1.03–1.33 0.013* 1.08 0.94–1.24 0.29 1.04 0.91–1.18 0.56 1.04 0.90–1.19 0.62

Knowing of
someone who has
had cervical cancer

1.84 0.59–5.77 0.29 1.30 0.44–3.84 0.63 1.30 0.49–3.42 0.60 1.21 0.41–3.57 0.73

Model 1 want to be vaccinated; Hosmer and Lemeshow test, χ2 (8)=7.942, p=0.439; Cox and Snell R2 =0.029; Nagelkerke R2 =0.040. Model 2
perceived not at risk; Hosmer and Lemeshow test, χ2 (8)=3.991, p=0.858; Cox and Snell R2 =0.019; Nagelkerke R2 =0.030. Model 3 doubt efficacy and
safety; Hosmer and Lemeshow test, χ2 (8)=15.895, p=0.044; Cox and Snell R2 =0.012; Nagelkerke R2 =0.018. Model 4 perceived shame; Hosmer and
Lemeshow test, χ2 (8)=5.849, p=0.664; Cox and Snell R2 =0.029; Nagelkerke R2 =0.045

**P<0.01; *P<0.05
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these results suggest that more emphasis should be placed
on educating the disadvantaged socio-economic back-
ground and less-educated population (below tertiary level),
as indicated in other studies [26, 32]. In the present study,
poor knowledge was not limited to those not in a dating
relationship. Those who were currently dating also demon-
strated knowledge deficits.

The present study has shed light on interest among rural
Southeast Asian women in receiving the HPV vaccine. The
intention to receive the vaccine (65%) is similar to that
found in a recent study on rural Southern American women
[11]. It is of interest to note that our study was conducted
approximately 2 years after the release of the HPV vaccine
in our market and before the widespread media coverage.
Other studies conducted on urban or a combination of
urban and rural populations showed that the intention for
vaccination ranged from as high as 96% [36] to as low as
50% [37]. On the whole, in studies with both urban and
rural participants, the rural participants were significantly
more likely to indicate a negative intention to get the HPV
vaccine compared to their urban counterparts [32, 38].

The majority learned about the vaccine from their friends
more than from the public media. This indicates a probable
lack of media publicity. Lack of media publicity about the
new HPV vaccine was also reported in our previous focus
group findings [23, 25]. This may indicate that the media in
general do not play an important role in health information
dissemination for local residents, and that outreach activi-
ties would perhaps be more effective for women living in
rural communities. It has been reported that community
outreach intervention strategies using community or opin-
ion leaders as capacity builders may be beneficial [30, 39].

Numerous studies concluded that recommendations from
health professionals strongly correlated with intent to
receive the HPV vaccine [40]. Although the current study
did not investigate the association between physician
recommendation and intention to vaccination, the high
proportion (74%) of participants indicated willingness to
accept the vaccine if a physician would recommend
vaccination. This coupled with our previous qualitative
findings [23, 25] suggest that health care professionals’
recommendations and endorsement of the vaccine are
important to initiate vaccine uptake. Thus, health profes-
sionals play a pivotal role to educate and introduce the HPV
vaccine to women who present themselves in the health
care settings.

Approximately 20% of the rural women felt embarrassed
about receiving an STI vaccine, as contrasted with 11%
among the university women sample [33]. The issue of
embarrassment was brought up by many women, particu-
larly by the Muslims, less educated and rural women in our
previous focus group studies [23, 25]. It is crucial to
destigmatize the HPV vaccine by having health communi-

cation campaigns in rural areas. In our previous study [35],
the high cost of the vaccine restricted vaccination uptake
among the poor and underserved women in Malaysia.
Therefore, there is also a need to establish a vaccine
assistance program for women in economically underserved
regions.

A key limitation of the study was the non-probability
convenience sampling method which may have introduced
selection bias. The sample may not be representative of
rural young women in Malaysia. Nevertheless, this study
provides the basis for future large-scale, nationwide studies
assessing knowledge, attitudes, and acceptability in rural
communities. Additionally, all measures were based on
participants’ self-reports; thus, high intent to receive the
vaccine despite poor knowledge may be the result of the
respondents’ tendency to give socially desirable responses.
Finally, the evaluation of rural women’s knowledge and
perceptions may not be accurate, since these women may
not have fully understood what they were asked.

Conclusion

As knowledge about cervical screening and risk factors of
cervical cancer was associated with acceptance or rejection
of HPV vaccination, it is important to overcome knowledge
deficits among young women in rural settings in Malaysia.
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