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Introduction

Cervical cancer ranks as the fourth most common 
cancer among women, with approximately 660,000 
new cases and around 350,000 deaths reported in 2022. 
The highest incidence and mortality rates for cervical 
cancer are found in low and middle-income countries 
[1]. In Malaysia, cervical cancer ranks as the fourth most 
common cancer among women [2], with the highest 
incidence of 12.1 per 100,000 women recorded in the 
state of Sarawak [3, 4]. 

Generally, approximately 1.0% of women will harbor 
cervical HPV-16/18 infection at a given time. Persistent 
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infection with high-risk HPV types is responsible for 
88.7% of invasive cervical cancer cases [2]. In Malaysia, 
the prevalence of HPV types 16/18 among women aged 
18 to 24 dropped by 91%, from 4.0% in 2013-2015 to 
just 0.4% in 2019-2020 [5]. This is due to the national 
HPV vaccination program launched in 2010, offering 
free HPV vaccines to 13-year-old girls via a school-based 
immunization initiative. Pre-COVID, the HPV vaccination 
rate was 84.5% among girls age 13 (completed 2 doses), 
but there are no published data on vaccination uptake 
according to individual states [6]. This program was 
however, disrupted during the COVID-19 pandemic due 
to pandemic lockdowns and shortage of HPV vaccination 
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supply, which the Ministry of Health (MOH) is currently 
addressing through catch up vaccinations [7].

The effectiveness of HPV vaccines depends on the 
specific HPV types they target, offering strong protection 
against high-risk strains linked to cervical cancer[8]. 
The MOH in Malaysia has implemented the use of 
Cervarix® and Gardasil 4® as part of its immunization 
program. Currently, four HPV vaccines have WHO 
pre-qualifications: Gardasil 9®, which protects against 
HPV type 6, 11, 16, 18, 31, 33, 45, 52 and 58, Gardasil 
4®, targeting types 6, 11, 16, and 18, Cervarix® and 
Cecolin-2®, both of which cover HPV16 and HPV18, 
which efficacy and safety has been endorsed [9]. 

The WHO now recommends a one- or two-dose HPV 
vaccination schedule for girls aged 9-14 years, a one- 
or two-dose schedule for girls and women aged 15-20 
years, and two doses with a 6-month interval for women 
over 21 years [10]. According to the MOH Action Plan 
Towards the Elimination of Cervical Cancer in Malaysia 
2021-2030, the aims are to achieve 90% HPV vaccination 
coverage among girls aged 13 years, 70% HPV screening 
coverage for women aged 30 to 65 years, and 90% 
treatment of precancerous lesions, which aligns with the 
WHO global strategy [11].

Several studies have been conducted in Peninsular 
Malaysia that have shown barriers to HPV vaccination 
due to lack of awareness and knowledge, with varying 
intention to receive HPV vaccination [12–20]. Cost is also 
one of the most important barriers to receive vaccination 
[13, 15, 21, 22], with Gardasil 9® costing at RM 2040 
(USD 500) for 3 complete doses. Nationwide, Sarawak 
contributed the highest proportion of HPV-positive cases, 
31.7%, followed by Perak, 16.1% and Sabah, 14.8% (23). 
However, published data specifically examining HPV-
related knowledge, attitudes, and perceptions among 
undergraduate students in Sarawak remain limited, despite 
the state’s high cervical cancer burden and distinct rural 
and sociodemographic context [7, 23]. 

Sarawak is the largest state in Malaysia with almost 
half the population living in rural areas [24]. Children 
from some ethnic communities may leave school early 
due to socio-economic factors, potentially resulting in 
them missing out on the National vaccination program 
[7]. Universiti Malaysia Sarawak (UNIMAS), the main 
public university in the state, provides an important setting 
to examine HPV-related knowledge and perceptions 
among young adults from diverse ethnic and educational 
backgrounds. As future professionals, university students 
may also play an important role in influencing public 
awareness and acceptance of HPV vaccination. This 
study therefore aimed to assess knowledge, attitudes, and 
perceptions toward HPV vaccination among undergraduate 
students in Sarawak, and to identify sociodemographic 
factors associated with knowledge levels.

Materials and Methods

Study design and population
This cross-sectional survey was conducted among 

undergraduate students from UNIMAS which is 
the single public tertiary university in Sarawak. Ten 

faculties participated in the study, including the Faculty 
of Economics and Business (FEB), Faculty of Social 
Sciences and Humanities (FSSH), Faculty of Cognitive 
Sciences and Human Development (FCSHD), Faculty 
of Engineering (FENG), Faculty of Resource Science 
and Technology (FRST), Faculty of Built Environment 
(FBE), Faculty of Medicine and Health Sciences (FMHS), 
Faculty of Language and Communication (FELC), Faculty 
of Applied and Creative Arts (FACA), and Faculty of 
Computer Science and Information Technology (FCSIT). 
The questionnaire link was disseminated through 
WhatsApp student groups across all years in the ten 
participating faculties using convenience sampling. As 
distribution occurred via group-based sharing, the exact 
number of students approached could not be ascertained. 
Recruitment continued until the required sample size was 
obtained.

The required sample size for the survey was calculated 
using a 95% confidence level, 5% margin of error, 
50% estimated prevalence, and a target population of 
approximately 13,521 UNIMAS undergraduate students 
from the ten participating faculties, excluding postgraduate 
and inactive students. Based on these parameters, the 
minimum required sample size was 374 students. As 
this was an online survey, a non-response rate of 10% 
was anticipated, requiring an additional 37 participants. 
Therefore, the minimum target sample size was 382 
respondents [25]. A total of 420 responses were received, 
of which 382 complete responses were included in the 
final analysis after exclusion of incomplete submissions.

 For the second objective, which was to identify 
factors associated with high HPV knowledge, four 
independent variables were included in the logistic 
regression analysis. The sample size requirement for 
this analysis was estimated based on the rule of thumb 
proposed by Bujang et al. [26] for logistic regression in 
observational studies, using the formula n = 100 + 50(i), 
where i represents the number of independent variables 
in the final model. Based on four independent variables, 
the minimum required sample size was 300 respondents 
[26]. Therefore, the achieved sample size was sufficient 
for both the descriptive analysis and the logistic regression 
analysis conducted in this study.

Data collection and quality control
The study followed a quantitative study design 

based on a questionnaire method, whereby the data was 
collected via Google Forms (https://shorturl.at/ImK0X) 
and distributed via WhatsApp. This questionnaire was 
completely anonymous. The respondents were required 
to agree to the informed consent form before answering 
the questionnaire. Personal information such as the email 
address or any other identifiable data was not collected 
in the survey. The responses were confidential and were 
only used for research purposes. 

The questionnaire used in this study consisted of three 
sections: (1) demographic profile, (2) knowledge, and (3) 
perception. The knowledge and perception items were 
developed with reference to previous validated studies [27, 
28]. The original version comprised 14 knowledge-related 
questions and 11 perception-related items. In this study, 



Asian Pacific Journal of Cancer Prevention, Vol 27 3367

DOI:10.31557/APJCP.2026.27.9.3365
Sarawak HPV KAP Study

knowledge referred to participants’ factual understanding 
of HPV and its prevention, whereas perception referred to 
participants’ views, beliefs, and interpretations regarding 
HPV and related preventive measures.

Therefore, a validation process was conducted in 
accordance with the guidelines proposed by Bujang et 
al. [29].

First, content validity was assessed by three subject 
matter experts. All items were deemed appropriate, with 
only minor amendments made to suit the local population. 
As a result, the final version contained 14 knowledge 
questions and 13 perception items. All questions were 
presented in English, and translation was deemed 
unnecessary, as all participants were proficient in English. 
Furthermore, all items were considered appropriate in 
terms of scientific content, lifestyle, and cultural relevance 
[29]. Subsequently, a pilot study was conducted with 
30 participants using a self-administered approach. The 
results revealed no missing value and no additional 
comments from the participants. After completing all the 
necessary validation steps, the questionnaire was deemed 
ready and applied in the main field survey.

Statistical analysis
Statistical analyses were performed using IBM SPSS 

Statistics version 29.0. Questionnaire responses were 
initially entered into Microsoft Excel and subsequently 
coded numerically prior importing into SPSS for analysis. 
Descriptive statistics were used to summarize participant 
characteristics and response distributions. Categorical 
variables were presented as frequencies and percentages.

Associations between categorical variables were 
assessed using Pearson’s chi-square test. A p-value of 
<0.05 was considered statistically significant. Each correct 
response to the HPV knowledge questions was awarded 
one point, yielding a total HPV-related knowledge score 
ranging from 0 to 14. Based on these scores, respondents 
were categorized into three knowledge levels: low (0–6), 
intermediate (7–10), and high (11–14).

Binary logistic regression analysis was conducted 
to identify factors independently associated with HPV 
knowledge levels, adjusting for potential confounders 
including faculty (health vs. non-health), year of study, 
ethnicity, and HPV vaccination status.

Results

Demographic characteristics
Table 1 depicts the demographic characteristics of 

the respondents.  Most of them were aged between 21-23 
years old (59.4%). Female students constituted a slightly 
higher proportion (56.3%) than males (43.7%). Malay 
students constituted the largest ethnic group (26.4%), 
followed by Iban (16.8%) and Chinese (14.1%). Students 
from all ten academic faculties were represented, with the 
highest participation from the FMHS (14.9%), followed 
by the FCSHD (12.6%). Most respondents were in Year 
1 (36.6%) or Year 2 (40.3%) of study, and the majority 
were non-smokers (88.5%). More than half of the students 
(55.0%) reported not having received the HPV vaccine, 
where 44.3% and 69.5% of these consisted of female and 

Characteristics Frequency (n) Percentage (%)
Age
     18-20 124 32.5
     21-23 227 59.4
     24-27 31 8.1
Gender
     Male 167 43.7
     Female 215 56.3
Ethnicity
     Malay 101 26.4
     Chinese 54 14.1
     Indian 32 8.4
     Iban 64 16.8
     Bidayuh 40 10.5
     Kadazan 23 6
     Dusun 33 8.6
     Others 35 9.2
Faculty
     FMHS 57 14.9
     FCSHD 48 12.6
     FRST 35 9.2
     FSSH 37 9.7
     FENG 36 9.4
     FBE 21 5.5
     FEB 46 12
     FELC 26 6.8
     FACA 31 8.1
     FCSIT 45 11.8
Year of Study#
     Year 1 140 36.6
     Year 2 154 40.3
     Year 3 56 14.7
     Year 4 25 6.5
     Year 5 7 1.8
Smoking Habit*
     Non-Smoker 338 88.5
     Active or ex-smoker 41 10.7
     Unknown 3 0.8
HPV vaccination status*
     Vaccinated 168 44
     Not vaccinated 210 55
     Unknown 4 1
Have you tested HPV positive before?*
     Yes 5 1.3
     No 371 97.1
     Unknown 6 1.6
If yes, which strain? (n=5)*
     Unknown 5 100

*, Optional questions; #, They did not add up to 100% because the 
numbers were rounded up.

Table 1. Sociodemographic Profile of Respondents 
(n=382)
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male students, respectively. Only 1.3% of respondents 
reported a previous HPV infection, and none were able 
to identify the HPV strain.

Table 2 summarizes the level of HPV-related knowledge 
among the respondents based on 14 questionnaire items. 
Overall, students demonstrated good awareness in several 
key domains: A large proportion correctly identified HPV 
as a sexually transmitted infection (80.6%), recognized 
that it can infect men (80.6%), understood that it is 
common among women (80.6%) and were aware that 
HPV can cause cervical cancer (82.2%) and genital warts 
(81.4%).

However, knowledge gaps were evident. Understanding 
of the asymptomatic nature of HPV infection was limited, 
with 74.6% of respondents incorrectly believing that most 
women infected with HPV would show symptoms. Nearly 
one-third (30.1%) were unaware of that HPV infection 
can be cleared by the immune system. Most respondents 
recognized that persistent HPV infection is a necessary 
cause of cervical cancer (76.4%) and that HPV vaccination 
can help prevent cervical cancer (77.5%).

Only approximately one-fifth of respondents correctly 
understood that HPV vaccination may still be administered 
to women who have already been infected with HPV. 
Although the majority recognized that the vaccine can 
be given to sexually active women (78.3%), 69.4% of 
respondents incorrectly believed that cervical screening 
is required prior to HPV vaccination. Notably, 70.4% of 
respondents also incorrectly agreed that it is safe to have 
multiple sexual partners after receiving the HPV vaccine.

Table 3 demonstrated students’ perceptions, attitudes, 
and concerns regarding HPV vaccination. In general, 
respondents showed positive attitudes towards HPV 
vaccination, with approximately two third agreeing 
that vaccination should be given before sexual debut, 
and supporting vaccination for boys. Adolescence was 
most commonly identified as the appropriate age for 
vaccination. The internet and television were the most 
frequently reported sources of information, followed 
by school-based learning and informal social sources. A 
high proportion of students also expressed willingness to 
receive or recommend HPV vaccination.

Despite these positive attitudes, several barriers and 
concerns were reported. Inadequate information was the 
most frequently reported obstacle, particularly among 
female respondents, followed by concerns regarding 
vaccine accessibility, cost, potential complications, 
and doubts about vaccine efficacy. Additionally, 
misconceptions persisted, with approximately one-fifth 
of respondents believing that HPV vaccination is not 
possible after sexual intercourse.

Stigma and emotional concerns related to HPV 
infection and vaccination were also evident. Approximately 
one-third of respondents reported feeling embarrassed or 
ashamed to ask for the HPV vaccine due to its association 
with sexual transmission, and a similar proportion 
indicated they would feel embarrassed if others knew 
they had received the vaccine. Nearly half of respondents 
reported that they would feel devastated if diagnosed 
with HPV. Furthermore, around one-quarter of students 
believed that receiving the HPV vaccine after HPV 

infection could be harmful to their health.
Univariate analysis of association of demographic 

 Frequency (n) Percentage (%)
Is HPV sexually transmitted?
     Yes* 308 80.6
     No 74 19.4
Is HPV a common infection in women?
     Yes* 308 80.6
     No 74 19.4
Most women infected with HPV infection show symptoms, 
right?
     Yes* 285 74.6
     No* 97 25.4
Do you think HPV can infect a man?
     Yes* 308 80.6
     No 74 19.4
Can HPV be cleared by immune system?
     Yes* 267 69.9
     No 115 30.1
Can HPV cause cervical cancer?
     Yes* 314 82.2
     No 68 17.8
Can HPV cause genital 
warts?
     Yes* 311 81.4
     No 71 18.6
Is persistent HPV the necessary cause of cervical cancer?
     Yes* 292 76.4
     No 90 23.6
Can cervical cancer be prevented by HPV vaccines?
     Yes* 296 77.5
     No 86 22.5
Can HPV vaccines be given to a woman already having HPV 
infection?
     Yes* 94 24.6
     No 288 75.4
Can HPV vaccines be given to a sexually active woman?
     Yes* 299 78.3
     No 83 21.7
Do girls/women need to be screened for HPV before getting 
vaccinated?
     Yes* 265 69.4
     No* 117 30.6
Do women who have already been vaccinated, require a cervical 
cancer screening?
     Yes* 298 88
     No 84 22
Is it safe to have multiple sexual partners after full course of 
HPV vaccination?
     Yes* 269 70.4
     No* 113 29.6

*They corresponded to correct answers to the knowledge questions 

Table 2. HPV Related Knowledge among UNIMAS 
Undergraduate Students (n=382)
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Male (n=167) Female (n=215)
 Frequency (n) Percentage (%) Frequency (n) Percentage (%)
Which age group HPV vaccines should be given?
     0-12y 12 7.2 16 7.4
     13-18y 89 53.3 125 58.1
     19-25y 42 25.1 49 22.8
     26y and above 24 14.4 25 11.6
     Unknown 0 0 0 0
Which is the most appropriate stage for HPV vaccination?
     Before sexual debut 133 79.6 171 79.5
     After sexual debut 34 20.4 44 20.5
Can HPV vaccines be given to boys?
     Yes 113 67.7 152 70.7
     No 54 32.3 63 29.3
What are your sources of information about vaccine?#
     School course 30 18 55 25.6
     Hospital 17 10.2 13 6
     Family/Friends 29 17.4 28 13
     Internet/Television 62 37.1 89 41.4
     Publications 29 17.4 30 14
Has anybody (friends or family) asked your opinion on HPV vaccines?
     Yes 48 28.7 53 24.7
     No 119 71.3 162 75.3
Would you like to receive/advise on HPV vaccination?
     Yes 140 83.8 165 76.7
     No 27 16.2 50 23.3
What is your attitude toward current HPV vaccination program in Malaysia?
     Positive, since the vaccine can prevent cervical 
cancer/genital warts.

112 67.1 140 65.1

     Negative, since the price will be high and the 
consumption capacity of ordinary Malaysian are low.

2 1.2 5 2.3

     Neutral, since I don’t know the long-term efficacy 
and side effects.

48 28.7 67 31.2

     Negative, since it may lead to promiscuity. 5 3 3 1.4
What do you think will be the most important obstacle preventing yourself to receive/advise on HPV vaccination?
     High cost 33 19.8 41 19.1
     Worry about complications 27 16.2 36 16.7
     Worry about the efficacy of the vaccine 29 17.4 28 13
     Inadequate information 44 26.3 72 33.5
     Accessibility in obtaining the vaccine 34 20.4 38 17.7
I would be embarrassed in case other people knew that I got HPV infection
     Yes 57 34.1 85 39.5
     No 110 65.9 130 60.5
I would feel ashamed to ask for HPV vaccine because it is a sexual transmittable disease
     Yes 51 30.5 70 32.6
     No 116 69.5 145 67.4
If others knew I received HPV vaccination, I would be embarrassed
     Yes 50 29.9 61 28.4
     No 117 70.1 154 71.6

Table 3. Perceptions, Attitudes and Concerns on HPV Vaccination among UNIMAS Undergraduate Students (n=382)
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Male (n=167) Female (n=215)
 Frequency (n) Percentage (%) Frequency (n) Percentage (%)
If I were diagnosed with HPV, I would be devastated
     Yes 72 43.1 107 49.8
     No 95 56.9 108 50.2
In case I were infected with HPV, receiving vaccine could be harmful for my health
     Yes 43 25.7 50 23.3
     No 124 74.3 165 76.7
I cannot receive vaccine because I already had sexual intercourse
     Yes 30 18 38 17.7
     No 137 82 177 82.3

Table 3. Continud

#They did not add up to 100% because the numbers were rounded up.

Figure 1. Prevalence of Low to Intermediate Level and High Level of Knowledge on HPV Vaccination According to 
Ethnic Groups

factors and level of HPV related knowledge is described 
in Supplementary Table 1. The HPV-related knowledge 
was categorized as low (0–6 correct answers), intermediate 
(7–10), or high (11–14), based on the classification 
proposed by Fu et al [27]. Overall, more than half of the 
respondents demonstrated a high level of HPV-related 
knowledge.

Figure 1 illustrates the HPV-related knowledge across 
ethnic groups, dichotomised into low-to-intermediate 
and high categories. The highest prevalence of high 
HPV-related knowledge was observed among Indian 
participants (75.0%), followed by Chinese (61.1%) and 
Iban (59.4%). In contrast, Dusun participants demonstrated 
the highest prevalence of low-to-intermediate knowledge 
(66.7%), followed by Kadazan participants (52.2%) and 
Malay participants (43.6%).

Univariate analyses of association of sociodemographic 
factors and level of HPV related knowledge (as shown in 

Appendix) demonstrated that age, ethnicity, faculty, year 
of study, and HPV vaccination status are significantly 
associated with HPV knowledge level. Variables that 
were significantly associated with HPV-related knowledge 
in univariate analysis (p < 0.05) were considered for 
inclusion in the multivariable logistic regression model. 
Age was not included in the multivariate analysis due to 
its strong correlation with year of study, and year of study 
was retained as the more relevant indicator of educational 
exposure. For multivariable analysis, HPV-related 
knowledge was dichotomised by combining the low and 
intermediate knowledge categories and comparing them 
against the high knowledge category. 

Table 4 demonstrated the multivariate logistic 
regression analysis determining sociodemographic factors 
associated with high HPV-related knowledge. Students 
from health faculties were significantly more likely to 
demonstrate high HPV knowledge compared with those 
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from non-health faculties (adjusted odds ratio [aOR] = 2.0, 
95% CI: 1.1-3.5; p = 0.016).  Overall, Ethnicity was 
independently associated with HPV-related knowledge 
(p = 0.045). Indian participants had significantly higher 
odds of high HPV-related knowledge compared with 
Malay participants (adjOR = 2.7, 95% CI: 1.0–7.0; p = 
0.043). HPV vaccination status was a strong independent 
predictor of HPV knowledge. Vaccinated students were 
significantly more likely to have high HPV-related 
knowledge compared with unvaccinated students (adjOR 
= 1.9, 95% CI: 1.2-3.0; p=0.007). Year of study was not 
significantly associated with HPV-related knowledge 
after adjustment.

Discussion

This study demonstrated that undergraduate students 
studying in Sarawak had overall moderate to high 
knowledge and generally positive attitudes toward 
HPV vaccination. Students from health-related faculties 
and those who had received HPV vaccination were 
significantly more likely to have higher knowledge levels, 
highlighting the influence of academic exposure and prior 
health engagement. Ethnicity was also associated with 
knowledge differences, suggesting disparities in access 
to health information across population groups. Despite 
these encouraging findings, important misconceptions 
persist, particularly regarding the asymptomatic nature 
of HPV infection, vaccine eligibility after infection, and 
safe sexual practices following vaccination.

Although more than 80% of respondents correctly 
identified HPV as a sexually transmitted infection and 
its role in cervical cancer and genital warts, substantial 

misconceptions remain. A large proportion believed that 
HPV infection is symptomatic, which is consistent with 
previous studies [27, 30, 31]. This misconception may 
reduce perceived susceptibility and delay preventive 
actions such as vaccination and screening [10, 32]. 
The lack of knowledge regarding asymptomatic HPV 
symptoms lead to an underestimation of personal risk 
and discouraged preventive strategies such as prompt 
vaccination and continued screening, which subsequently 
ended in late diagnosis [30, 31]. Misunderstandings 
regarding vaccine eligibility, particularly among 
individuals with prior infection or sexual activity, 
further indicate the gaps in translating knowledge into 
appropriate health behavior. These findings are consistent 
with previous studies reporting incomplete understanding 
of HPV natural history and vaccine function among 
university students. Most students are unaware that there 
are over 200 different HPV genotypes and that although 
vaccination does not treat existing infections, it can still 
provide prophylaxis against other high-risk HPV types that 
the individual has not yet acquired [10, 32].  The fact that 
almost three quarter of the respondents believed that it is 
safe to have multiple sexual partners post vaccination is a 
major concern, highlighting an overestimation of vaccine 
coverage. It is likely that these young adults are unaware 
of the 14-high risk HPV oncotypes [33], and that even the 
latest vaccine, Gardasil 9 could only cover half of these 
oncotypes. In addition, a recent increase in HIV cases 
especially among tertiary students [34], suggests that 
they may assume that HPV vaccine covers other sexually 
transmitted diseases as well. Hence, ongoing sexual 
education is needed to support consistent preventive 
behaviors among these undergraduates.

Low to intermediate (n=158) High (n=224) P value Odd ratio adjOR P value
Faculty 0.004 0.016
     Health 26 (16.5) 66 (29.5)
     Non-health (ref) 132 (83.5) 158 (70.5) 2.1 (1.3-3.5) 2.0 (1.1-3.5)
Year 0.251 0.181
     1 (ref) 63 (39.9) 77 (34.3)
     2 57 (36.1) 97 (43.3) 0.165 1.4 (0.9-2.2) 1.0 (0.6-1.7) 0.855
     3 21 (13.3) 35 (15.6) 0.339 1.4 (0.7-2.6) 1.2 (0.6-2.3) 0.671
     4 and above 17 (10.8) 15 (6.7) 0.407 0.7 (0.3-1.6) 0.5 (0.2-1.0) 0.055
Ethnicity 0.015 0.045
     Malay (ref) 44 (27.8) 57 (25.4)
     Chinese 21 (13.3) 33 (14.7) 0.574 1.2 (0.6-2.4) 1.2 (0.6-2.3) 0.683
     Indian 8 (5.1) 24 (10.7) 0.065 2.4 (1.0-5.6) 2.7 (1.0-7.0) 0.043
     Iban 26 (16.5) 38 (17.0) 0.71 1.1 (0.5-2.2) 1.3 (0.6-2.4) 0.496
     Bidayuh 17 (10.8) 23 (10.3) 0.908 1.0 (0.5-2.2) 0.9 (0.4-2.0) 0.838
     Kadazan 12 (7.6) 11 (4.9) 0.455 0.7 (0.3-1.8) 0.8 (0.3-2.0) 0.605
     Dusun 22 (13.9) 11 (4.9) 0.024 0.4 (0.2-0.9) 0.5 (0.2-1.1) 0.1
     Others 8 (5.1) 27 (12.1) 0.033 2.6 (1.1-6.3) 2.6 (1.1-6.5) 0.035
HPV vaccination <0.001 0.007
     Vaccinated 53 (34.0) 115 (51.8) 2.1 (1.4-3.2) 1.9 (1.2-3.0)
     Not vaccinated (ref) 103 (66.0) 107 (48.2)

Table 4. Multivariate Logistic Regression of Sociodemographic Factors and Level of HPV Related Knowledge 
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Interestingly, our study demonstrated that gender did 
not have a significant impact on knowledge, which is 
consistent with a few studies [12, 35]. This aligns with 
the emerging policies of gender-neutral HPV vaccination 
program to reduce HPV infections and related cancers via 
herd immunity as well as promoting gender equity [36]. 
This is supported by the fact that where 44.3% of male and 
69.5% female students were vaccinated in this study. The 
proportion of male students who reported having received 
HPV vaccination is not unexpected, as HPV vaccination 
is also recommended for males and is not solely limited 
to females. In addition, vaccination status was also a 
predictor for higher knowledge levels, where those 
vaccinated participants showed better understanding, 
trust and less fear on HPV and HPV-related diseases 
[28]. However, several studies reported that health-
related students are more willing to get vaccinated than 
non-health students [22,37], a finding similar in our study 
where almost 40% of those vaccinated were from health 
faculties (FMHS and FRST). This raises an important 
issue regarding the gap in HPV knowledge between 
health and non-health students. Naturally, students from 
health faculties also demonstrated significantly higher 
knowledge and awareness levels compared to non-health 
faculties, consistent with a previous local study [22]. This 
is likely to due to an academic focus on medicine, health 
and biological sciences in these faculties, which increases 
their background knowledge of HPV.

Ethnic differences in knowledge levels were also 
observed, with highest knowledge recorded among Indian 
students, followed by Chinese and Iban. This finding is 
not surprising as Indian are a minority in Sarawak and 
hence, majority of them are from Peninsular Malaysia, 
where numerous past studies are conducted at [12–20]. 
In our study, both Iban and Chinese students portrayed 
greater knowledge about HPV, a result corroborated by 
existing evidences [19, 38]. This observation may be 
related to the higher reported cervical cancer prevalence 
among these ethnic groups in Sarawak [7], which could 
potentially contribute to increased awareness. On the other 
hand, Dusun, Kadazan and Malay students demonstrated 
lower knowledge, indicating gaps in public health outreach 
and inequality in resource distribution. The difference 
may relate to geographical and infrastructure as Dusun 
and Kadazan students are native to Sabah and are more 
likely to reside in less urbanized areas, where there are 
fewer health campaigns and limited access to the internet 
resulting in poor access to health-related materials, 
findings comparable to another local study in Penang 
rural region [13]. 

Students’ perception of HPV vaccination was generally 
positive, with a high proportion expressing willingness to 
receive or recommend the vaccine and support for gender-
neutral vaccination, which is comparable with previous 
studies [20, 39]. This aligns with the growing consensus 
that vaccinating both genders are essential in breaking the 
chain of HPV transmission, as male can also get HPV-
related diseases such genital warts and oropharyngeal 
malignancies [2]. On the other hand, about a third of the 
respondents reported being embarrassed and devastated 
if they were found with HPV infection, and ashamed if 

they are vaccinated because it is for sexual transmittable 
disease, highlighting the stigma surrounding HPV even 
after 15 years of implementing the free HPV vaccination 
program in Malaysia. Several studies corroborated this 
finding, where social stigma related to HPV vaccine 
and screening is one of the most recalcitrant barriers to 
cervical cancer elimination in the nation [14, 22, 31, 40]. 
Hence, culturally-sensitive public education campaign 
focusing on universal vaccine promotion may reduce the 
stigma surrounding HPV vaccination. This is important 
for university students, who may be particularly sensitive 
to peer perception, especially in societies where premarital 
sex is seen as a taboo [22].

The internet was identified as the primary source of 
HPV-related information, which is consistent with recent 
studies [21, 22]. While accessibility of the internet allows 
wide dissemination of health messages, the variability 
in content quality warrant the need for formal health 
education campaigns. Previous study indicated that the 
combination of social media and traditional media was 
effective in improving HPV vaccination practices among 
students by increasing their exposure to verified health 
information [41]. While more than half of the students 
expressed positive attitudes towards the HPV vaccination 
program, barriers such as cost, fear of side effects, and 
limited access to reliable information prevail. Another 
study in 2010 reflected similar findings, where 11.7% 
of the respondents were unvaccinated due to financial 
constraints [40]. However, in Malaysia, female who are 
18 years old and above are also eligible up to age 26 
years to get free vaccination at any of the government 
clinics according to the National Population and Family 
Development Board of Malaysia [15]. The respondents 
in this survey, being less than 26 years of age, may not 
be aware of this information. Hence, more extensive 
awareness on the availability of free HPV vaccinations 
until the age of 26 years should be conducted. In addition, 
authorities should disseminate the type, safety and efficacy 
of HPV vaccination provided to the public, a common 
pitfall where focus is always on the quantity and not the 
quality of the program conducted.

Several important implications arise from this study. 
Targeted educational interventions should be prioritized 
for non-health students and unvaccinated individuals with 
lower knowledge levels. Public health messaging should 
address key misconceptions regarding HPV infection and 
vaccination, particularly its asymptomatic nature and the 
need for continued preventive behaviors post-vaccination. 
Culturally sensitive strategies are also needed to reduce 
stigma and improve vaccine acceptability, alongside 
increasing awareness of vaccination programs and 
eligibility to enhance uptake among young adults.

Limitations
However, there are also some limitations to consider. 

Since the study was conducted only in UNIMAS, the 
results may not reflect the views or experiences of students 
in other institutions across Sarawak. Another limitation 
is the use of self-reported data, leading to recall bias. 
Given the cross-sectional design, this study could only 
identify associations and not causal relationships between 
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sociodemographic factors and HPV knowledge. Moreover, 
certain factors such as personal beliefs, socioeconomic, 
cultural background, or prior exposure to HPV information 
were not included in the questionnaire but may play an 
important role in the responses. Including these in future 
research could give a more complete picture of what 
influences vaccine acceptability.

In conclusion, undergraduate students demonstrated 
moderate knowledge and positive attitudes toward HPV 
vaccination. Undergraduate students whom are from 
the health faculties faculty showed superior knowledge 
and positive attitudes toward HPV infection and 
vaccination compared to non-health faculties. However, 
misconceptions and gaps remain, especially among non-
health students and the unvaccinated. Targeted, accurate 
and culturally appropriate education with better vaccine 
access is warranted to improve awareness and prevention 
efforts in a setting with high prevalence of cervical cancer. 
This study contributes region-specific evidence from 
Sarawak to inform culturally appropriate HPV prevention 
strategies in underserved and multi-ethnic populations.
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