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Abstract

Background: Cervical cancer remains a leading public health problem in Indonesia, with low screening and HPV
vaccination coverage, particularly in rural areas where knowledge gaps and limited healthcare access persist. This study
aims to assess the knowledge, attitudes, and practices (KAP) regarding HPV infection and cervical cancer, and the role
of information-seeking behavior in identifying effective channels for raising awareness on these issues. Methods: A
cross-sectional study was conducted between 20 March 2023 and 20 January 2024, involving 220 women from two rural
districts in North Moluccas, selected via convenience sampling. Data were collected using a validated questionnaire
administered through face-to-face interviews. Data were analyzed using SPSS version 25.0 with descriptive statistics,
normality testing (Kolmogorov-Smirnov), bivariate analyses (Chi-square, Fisher’s Exact, Pearson’s or Spearman’s
tests), and multivariate logistic regression (backward LR, p < 0.05), with model performance assessed using ROC
curves and AUC values. Results: Most participants demonstrated poor KAP, with 18.7% showing good knowledge,
22.7% expressing a positive attitude, and 44.5% engaging in favorable practices. KAP were found to be positively
correlated (p<0.001). Key predictors of good knowledge included higher education (AOR = 7.07), family history of
cancer (AOR = 15.20), private vehicle use (AOR = 4.15), and active health-information seeking behavior (HISB)
(AOR = 3.41). Determinants for a positive attitude included higher education (AOR = 3.79), family history of cancer
(AOR =4.42), active HISB (AOR = 3.88), and good knowledge (OR = 10.29). Favorable practices were influenced by
private vehicle use (AOR =2.66) and positive attitude (AOR =20.62). Conclusion: In conclusion, KAP are influenced
by HISB, and involving healthcare workers in providing information, particularly through digital platforms, has the
potential to improve KAP in rural communities.
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Introduction

Despite cervical cancer being nearly fully preventable,
Indonesia ranked 3rd globally in incidence and mortality
rates in 2022 [1]. One determinant of high mortality
rate in Indonesia is the delay in starting treatment due to
advanced stage diagnosis [2, 3]. Despite the establishment
of a national cervical cancer prevention program by the
Indonesian government in 2007, the cervical cancer
screening (CCS) coverage rate was only 14.6% during
the period from 2021 to 2023. According to WHO and
UNICEF, Indonesia’s national HPV vaccination coverage

remained very low, increasing only from 3% in 2020 to
6% in 2022 [4]. This prompted the Indonesian government
to launch a national campaign in 2023 to provide free
HPV vaccination for children aged 9-14 [5]. The lack
of knowledge of cervical cancer and its prevention
contributes to the low screening uptake in Indonesia [6].
According to previous studies conducted in Indonesia,
only half of the participants (50 to 53%) were identified as
having adequate knowledge about cervical cancer [7, 8].
These findings are disappointing, as knowledge of cervical
cancer symptoms, risk factors, and prevention has been
proven to increase screening and vaccination rates [9].
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Apart from cervical cancer, other HPV-related cancers,
including those in men have increased in recent years
[10]. Therefore, it is also crucial for men to be aware of
HPV and its risks, as this knowledge can help encourage
their wives and daughters to participate in cervical cancer
prevention programs [11].

Disparities in the incidence and mortality of cervical
cancer are prevalent between rural and urban communities
[8, 12, 13]. A study conducted in China revealed the
incidence of cervical cancer in rural regions was three
times greater than in urban areas [12]. Furthermore, the
mortality rate in rural areas has increased significantly and
has shown little change over the past few decades [12,
13]. The high prevalence, incidence, and mortality rates
in rural areas are driven by numerous factors, with a lack
of awareness and negative attitudes toward the disease
being the most fundamental causes [12, 14]. In fact, a
study in rural India shows that only 9% of participant
had ever heard of cervical cancer [15], and nearly 96%
women in rural Thailand were unaware that CCS should
be done regularly [16]. Significant disparities in CCS
uptake exist, with lower rates in rural areas, largely
due to limited knowledge about cervical cancer, which
hinders participation in prevention programs [17, 18].
Rural populations face unique challenges in accessing and
utilizing health information, influenced by factors such
as limited access to healthcare providers, lower health
literacy, and economic constraints. Thus, disseminating
information regarding cervical cancer among rural
communities is important to overcome this problem
[19]. However, information-seeking behavior may vary
among different populations. Each population group may
have its own preferences for information sources [20,
21]. In fact, studies have proven that health information
source preferences significantly impact people’s level of
knowledge regarding HPV infection and cervical cancer
[17, 22]. To our knowledge, no study has explored the
relationship between information-seeking behavior and
knowledge, attitudes, and practices (KAP) regarding
HPV infection, cervical cancer, and its prevention among
rural Indonesians. This study aims to assess KAP on
these issues, identify factors influencing proper KAP,
and examine information-seeking behaviors to determine
effective dissemination channels.

Materials and Methods

Study design and study area

We conducted a cross-sectional study of women
residing in two rural districts in North Moluccas between
20 March and 20 January 2024. This study obtained ethical
approval from the Universitas Indonesia research ethics
committee (KET-756/UN2.F1/ETIK/PPM.00.02/2023).

North Moluccas is a province, located 2,483 km from
the nation’s capital, with 72.9% of its population living
in rural areas, making it one of Indonesia’s most rural
provinces. Health resources are limited, with a doctor
density of only 0.373 per 1,000 people [23, 24]. The study
was conducted in two rural districts, Tobelo and North
Tobelo. North Moluccas was selected due to its low CCS
coverage of just 2.2%, one of the lowest in the country
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[4], and its high rural population.

Eligbility criteria, sampling, and data collection

Participants were eligible if they were aged 15 to 60
years, regardless of gender, and had resided in Tobelo or
North Tobelo for at least six months. They also needed
to have basic proficiency in the Indonesian language and
provide written informed consent to participate in the
study.

The minimum sample size was calculated using the
formula for wo-proportion group in observational studies
[25]. We assumed a statistical power of 80% (Zp=0.84)
and 95% confidence interval (CI), a Za=1.96. According
to a similar study conducted in Indonesia, 59.9% of
patients had good knowledge of cervical cancer (PA),
while 41.1% had poor knowledge (PB) [26]. Based on
calculations using the formula, the required sample size is
97. However, a total of 220 participants were recruited in
this study. The flow of participant selection, including the
number of individuals screened, those meeting eligibility
criteria, and those excluded, is presented in Supplementary
Figure 1. The details of the formula are described below:

/Zu 2 (Mzﬂ) x (1 - (M)% 28 JPA(L-PA) + PB(l—PB)\\Z

"=k PA-PB

Participants were recruited using a true consecutive
sampling approach at all participating facilities (one
public hospital and two primary healthcare centers)
during the study period (20 March and 20 January
2024). All patients presenting to each site were screened
for eligibility; every eligible individual was invited to
participate and those consenting were enrolled in the
order they presented. A screening log was maintained at
each site and recorded the total number screened, numbers
eligible, numbers enrolled, and reasons for non-enrollment
(ineligible, declined, or other). To avoid time-of-day and
day-of-week bias, recruitment shifts were rotated across
morning, afternoon, and one weekend session across the
study period. Interviewer was trained on a standardized
screening checklist and consenting script to ensure
uniform application of inclusion/exclusion criteria. We
also collected minimal data (age, sex) on individuals who
declined participation when possible, and we compared
the demographic characteristics of the enrolled sample
with available district-level population/facility caseload
data to assess representativeness. The sample size was
increased beyond the minimum required (n=97) to n=220
to improve precision and allow subgroup analyses; this
oversampling also reduces the impact of differential non-
participation on study estimates. Data were collected via
interviewer-administered questionnaires through face-
to-face interviews, conducted in Bahasa Indonesia by a
medical doctor. The interviews lasted approximately 20
to 25 minutes.

Study Instrument

The KAP questionnaire used in this study was a
modified version of a validated tool from prior research
in Indonesia [7, 27]. Content validity was assessed



DOI:10.31557/APJCP.2026.27.2.693
Awareness of HPV and Cervical Cancer in Rural Area

A The Correlation Between Aspect 1 of
Knowledge and Overall Attitudes

100 ® ® 100
&~ &
2 by s
& a0 ® ® ° ® 5 a0
- - e ™
g [ ] [ ] [ ] [ ] g
2 oe . 0 ° S 6@
= 4
S e ) [ o | % °
[ ]
2 ]
S we '] ] o | 3w
E e £ H
T w0 E 28
z z
2 9 ° ® p=0.646 ¢ ;
3 P <0.001 a
0w L 2 o0® L 2
0 20 40 B0 80 100 o 20

Aspect 1 of Knowledge

B The Correlation Between Aspect 2 of
Knowledge and Overall Attitudes

40

Aspect 2 of Knowledge

<

100

The Correlation Between Overall
Knowledge and Overall Attitudes

80

60 @

p=0.663

p=0.562
P <0.001

P <0.001

Overall Attitude (Aspact 1 and 2)

60 80 100 0 20 40 60 80
Overall Knowledge (Aspect 1 and 2)

100

D The Correlation Between Aspect 1 of
Knowledge and Practice

2
S
L]

100

@
=3
L a X2 X ]

@
3

Practice

5
Practice

o
=]

coO0O0OBeS S O00
(A X A S R R N2 R X1

L
p=0.500 .
P <0.001 .

=
ocosOOQOeROOSS 0O

9
2

a0 0 a0
Aspect 1 of Knowledge

100 o

w
]

E The Correlation Between Aspect 2 of
Knowledge and Practice

40

Aspect 2 of Knowladge

[™]

The Correlation Between Overall
Knowledge and Practice

L ] [ ] L ] 100 [ ] e 0 * @ L ] * @
L] L) [ ] ® o [ ] [ ] [}
[ ] [ ] [ ] [ ] L] [ ] [ ]
. ° 80 L] ] [ ]
L] [ ] L) * @ 9 [ ] [ ]
[ ] L]
60
° (] ki [ )
E L ] e @ [ ]

. Epe e o o
L] *® * o 2
L ] *® & 0 0 O
L4 w® ® 8 e @
L4 p=0.476 s o 0 o 0 p=0.544

P <0.001 . ° LI P <0.001

60 &0 100 a 20 a0 80 a0
Overall Knowledge (Aspect 1 and 2)

100

The Correlation Between Aspect 1 of
Attitudes and Practice

L 4 100

Practice
Practice

[
p=0524 L4
P <0.001 L4

0000 00OQe S O0OSS

o

a0 0 a0
Aspect 1 of Attitudes

100

s
s

H The Correlation Between Aspect 2 of
Attitudes and Practice

40

Aspect 2 of Attitudes

The Correlation Between Overall
Attitudes and Practice

Practice

[ ]
[ ]
p=0.782 L4
P <0.001 L4

p=0.803
P <0.001

GO a0 100 20 40 80 a0

Overall Attitudes (Aspect 1 and 2}

100

Figure 1. The Correlation between Knowledge, Attitude, and Practice Regarding HPV Infection, Cervical Cancer, and
Its Prevention was Assessed. Aspect 1 focuses on HPV infection, cervical cancer, and their association, while aspect
2 addresses HPV infection and cervical cancer prevention. Statistical analysis was performed using Spearman’s test
due to the abnormal distribution of data, as indicated by the Kolmogorov-Smirnov test for knowledge, attitude, and
practice scores. A Rho-value (p) of 0.40-0.69 is considered a moderate positive correlation (charts A, B, C, D, E, F,
and G), while a value of 0.70-0.89 indicates a strong positive correlation (charts H and I).

by two experts in gynecologic oncology. Following
approval, a pilot study with 30 participants evaluated the
questionnaire’s validity and reliability. Validity results
showed r values for the knowledge section ranging
from 0.387 to 0.814 (p < 0.05), the attitude section from
0.487 to 0.828 (p < 0.05), and the practice section from
0.407 to 0.821 (p < 0.05), confirming the questionnaire’s
validity. The item-level content validity index (I-CVI) was
determined by dividing the number of experts who rated an
item as 3 (quite relevant/clear) or 4 (very relevant/clear) by
the total number of experts. An I-CVI value of > 0.70 [33]
is generally considered acceptable, indicating that the item
appropriately represents the construct being measured.
The CVI results are presented in Supplementary Table 1.
Reliability testing revealed Cronbach’s alpha values of
0.626 for knowledge on HPV and cervical cancer (Domain
1), 0.662 for knowledge on their prevention (Domain
2), 0.790 for overall knowledge, 0.683 for the attitude
section, and 0.756 for the practice section, indicating the
questionnaire’s reliability.

The questionnaire comprised five segments: (1)
sociodemographics, (2) information-seeking behavior, (3)

knowledge, (4) attitude, and (5) practices related to HPV
and cervical cancer. Additionally, we assessed whether
participants had a daughter (yes/no), had a family history
of cancer or gynecologic cancer (yes/no), were smokers
(yes/no), owned a personal mobile phone (yes/no), and had
internet access (yes/no).The information-seeking behavior
section was adapted from previous studies [21, 28]. We
classified health information-seeking behavior (HISB) into
two categories: active and passive. Active HISB refers to
the intentional pursuit of information to achieve a specific
goal, whereas passive HISB occurs when information is
acquired incidentally, without any prior intention to seek
it. We classified information sources into two categories:
indirect contact (media) and direct contact (interpersonal
communication). Indirect sources included books,
magazines, newspapers, brochures, television, radio, and
the internet, while direct sources included health workers,
friends, family, local community figures, religious leaders,
and non-governmental organizations.

The knowledge and attitude sections consisted of two
main domains, each with five questions. The first domain
assessed regarding the HPV infection and cervical cancer,
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while the second focused on their prevention. The practice
section included seven questions on prevention, without
subdomains. Scoring was as follows: in the knowledge
section, correct answers received a score of 2, and
incorrect answers scored 0. For the attitude and practice
sections, responses were scored on a 4-point Likert
scale, with disagreement scoring 0, moderate agreement
scoring 1, and strong agreement scoring 2. Overall scores
for each section were calculated by summing individual
scores, dividing by the maximum possible score, and
multiplying by 100%. A 60% threshold was used to
categorize participants’ KAP levels on HPV infection
and cervical cancer [7].

Study analysis

Data were collected via an online Google Forms
questionnaire, with responses recorded in real time by
the interviewer. The data were analyzed using SPSS
version 25.0. Categorical variables were reported as
frequencies and percentages, while continuous variables
were reported as means or medians. The normality of
the data was assessed using the Kolmogorov-Smirnov
test, and correlations between continuous variables
were analyzed using Pearson’s or Spearman’s tests as
appropriate. The Chi-square or Fisher’s Exact test was
used for categorical data analysis. Dependent variables
with a p-value <0.25 in bivariate analysis were included
in the multivariate regression model. Variables with
zero cell counts were excluded from further multivariate
analysis. The final model was selected using backward
LR, with statistical significance set at p <0.05 [29]. The
final model’s predictive performance was then evaluated
using the receiver operating characteristic (ROC) curve
and the area under the curve (AUC). An AUC value
between 0.9 and 1.0 was regarded as excellent, 0.8 to 0.9
as very good, 0.7 to 0.8 as good, 0.6 to 0.7 as satisfactory,
and 0.5 to 0.6 as unsatisfactory [30].

Results

The characteristics of the participants are summarized
in Supplementary Table 2. Among the participants, 54.1%
were female, with a median age of 34 years. The majority
were married (71.4%) and had a low level of education
(80.9%). Farming was the most common occupation
(28.2%), and more than half had a monthly household
income of less than 100 USD (57.7%). Most of the
participants owned a personal mobile phone (78.6%) and
had internet access (69.5%). Friends and colleagues (50%)
were the most common sources of general information,
while the internet and social media (34.1%) were the
main sources for health information. Participants with
active health-information seeking behavior (HISB) had
significantly higher education levels (p <0.001), greater
monthly income (p < 0.001), private vehicle ownership
(p <0.01), and more frequent healthcare facility visits (p
<0.05) compared to those with passive HISB. They were
also more likely to rely on indirect information sources,
particularly the internet and social media (p < 0.05), while
nonetheless showing greater trust in direct contact sources,
especially healthcare workers (p < 0.05).
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As shown in Tables S1, S2, and S3, the majority of
participants (> 50%) demonstrated good knowledge in 3
out of 10 items, a positive attitude in 5 out of 10 items,
and favorable practices across all 7 items. Furthermore,
we also analyzed the response of each item of KAP
questions based on the participants’ HISB. Our analysis
revealed statistically significant differences (p < 0.05)
in the responses between participants with active versus
passive HISB, with significant differences in knowledge
for 8 of 10 items, attitudes for 9 of 10 items, and practices
for 4 of 7 items.

As presented in Table 1, the median scores for all KAP
section were classified as poor (<60) in each domain, as
well as the overall score. In the knowledge section, only
18.7% of participants were classified as having good
knowledge. Participants with active HISB demonstrated
a significantly higher proportion of participants with good
knowledge (p < 0.01) and higher knowledge scores (p <
0.01) across all domains, as well as a higher overall score
(p <0.01).Similarly, only 22.7% of participants exhibited
a positive overall attitude. Those with active HISB
showed a significantly higher proportion of participants
with positive attitudes (p < 0.01) and achieved higher
scores (p < 0.01) across all attitude domains, as well as
a higher overall attitude score compared to those with
passive HISB (p < 0.01). In contrast, the proportion of
participants with favorable practices was notably higher,
at 44.5%. Participants with active HISB also demonstrated
a significantly greater proportion of participants with
favorable practices (p < 0.01) and higher overall practice
scores (p < 0.01) compared to those with passive HISB.

The correlation between KAP was assessed using
Spearman’s correlation, due to the abnormality of the data
as indicated by the Kolmogorov-Smirnov test. As shown
in Figure 1, all correlation tests yielded significant results
(p < 0.01), with the majority of correlations between
variables were classified as moderate positive correlations
(p= 0.40-0.69) [31]. However, two correlations were
identified as strong positive correlations (p= 0.70-0.89),
specifically the correlation between Aspect 2 of attitudes
and practice (p = 0.782) and the correlation between
overall attitudes and practice (p = 0.803).

Supplementary Table 3 presents the results of the
multivariate analysis examining factors associated with
good knowledge. Participants with a higher education
level (AOR: 7.07; 95% CI: 2.37-21.12; p < 0.001),
a family history of cancer (AOR: 15.20; 95% CI:
4.37-52.89; p < 0.001), primarily using private vehicles
for transportation (AOR: 4.15; 95% CI: 1.10-15.63;
p < 0.05), engaging in active HISB (AOR: 3.41; 95%
CI: 1.15-10.15; p < 0.05), obtaining general information
through indirect contact sources (AOR: 3.16; 95% CI:
1.07-9.29; p < 0.05), and preferring indirect contact
sources for health information (AOR: 29.85; 95% CI:
3.86-230.89; p < 0.01) were all statistically significant
predictors of good overall knowledge of HPV infection,
cervical cancer, and its prevention. Good knowledge of
cervical cancer etiology was significantly associated with
higher education level (AOR: 10.22; 95% CI: 3.83-27.24;
p <0.001), being single (AOR: 3.56; 95% CI: 1.39-9.10;
p <0.01), having a family history of cancer (AOR: 3.44;
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Table 1. Knowledge, Attitudes, and Practice towards HPV Infection, Cervical Cancer, and Its Prevention Graded by
Their Health-Seeking Information Behavior

Parameters Total Health-seeking information behavior P value
Passive (n = 109) Active (n=111)
N % n % n %
Knowledge
Domain 1: HPV infection and cervical cancer
Poor 174 79.1% 98 89.90% 76 68.50%  p<0.001*
Good 46 20.9% 11 10.10% 35 31.50%
Median (IQR) 0 (0-40) 0 (0-20) 20 (0-80) p<0.001}
Domain 2: HPV infection and cervical cancer prevention
Poor 137 62.3% 83 76.10% 54 48.60%  p<0.001*
Good 83 37.7% 26 23.90% 57 51.40%
Median (IQR) 40 (20-60) 40 (20-40) 60 (40-60) p<0.001}
Overall knowledge
Poor 179 81.3% 100 91.70% 79 71.20%  p<0.001*
Good 41 18.7% 9 8.30% 32 28.80%
Median (IQR) 30 (20-50) 20 (10-40) 40 (20-70) p<0.001%
Attitudes
Domain 1: HPV infection and cervical cancer
Negative 177 80.5% 100 91.70% 77 69.40%  p<0.001*
Positive 43 19.5% 9 8.30% 34 30.60%
Median (IQR) 20 (10-50) 20 (10-40) 30 (20-60) p<0.001%
Domain 2: HPV infection and cervical cancer prevention
Negative 141 64.1% 85 78.00% 56 50.50%  p<0.001*
Positive 79 35.9% 24 22.00% 55 49.50%
Median (IQR) 40 (15-70) 30 (10-50) 50 (30-80) p<0.001%
Overall attitudes
Negative 170 77.3% 98 89.90% 72 64.90%  p<0.001*
Positive 50 22.7% 11 10.10% 39 35.10%
Median (IQR) 35 (15-55) 25 (15-35) 45 (25-65) p<0.001%
Practice
Unfavorable 122 55.5% 73 67.00% 49 44.10% 0.001*
Favorable 98 44.5% 36 33.00% 62 55.90%
Median (IQR) 57 (36-86) 43 (29-71) 71 (43-93) p<0.001%

* Chi-square test or fisher-exact test; ¥ Mann-Whitney U test; Values in bold indicate statistically significant relationships between variables.

95% CI: 1.26-9.39; p < 0.05), and not smoking (AOR:
3.28;95% CI: 1.07-10.09; p < 0.05). Female sex (AOR:
4.64; 95% CI: 1.35-15.95; p < 0.05), a higher education
level (AOR: 30.00; 95% CI: 8.99-100.14; p < 0.001), a
family history of gynecologic cancer (AOR: 18.69; 95%
CL: 1.95-178.79; p<0.05), active HISB (AOR: 6.66; 95%
CI: 1.16-26.65; p < 0.01), and a preference for indirect
contact sources of health information (AOR: 14.78; 95%
CI: 2.84-76.81; p < 0.01) were significantly associated
with good knowledge of CCS methods. Furthermore,
we performed ROC analysis to assess the predictive
performance of the multivariate models. As shown in
Figure 2, the overall knowledge model yielded an AUC
of 0.913 (95% CI: 0.861-0.966; p < 0.001), the cervical
cancer etiology knowledge model produced an AUC of
0.840 (95% CI: 0.779-0.901; p < 0.001), and the CCS
methods knowledge model showed an AUC 0f 0.926 (95%

CI: 0.868-0.984; p < 0.001).

The multivariate analysis of factors associated with a
positive attitude is presented in Supplementary Table 4.
Participants with a higher education level (AOR: 3.79;
95% CI: 1.31-11.03; p < 0.05), a family history of cancer
(AOR: 4.42; 95% CI: 1.50-13.04; p < 0.01), engaging in
active HISB (AOR: 3.88; 95% CI: 1.50-10.01; p<0.01),
and good knowledge (AOR: 10.29; 95% CI: 3.49-30.28;
p <0.001) were all statistically significant predictors of a
positive attitude toward HPV infection, cervical cancer,
and its prevention. Acknowledging their own or their
partner’s susceptibility to cervical cancer was significantly
associated with higher monthly household income (AOR:
2.61; 95% CI: 1.34-5.05; p < 0.01), a family history of
cancer (AOR: 4.40; 95% CI: 1.75-11.09; p < 0.01), and
excellent knowledge (AOR: 5.47; 95% CI: 2.34—-12.79; p
< 0.001). Participants who expressed concern regarding
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Figure 2. Receiver Operating Characteristic Curve for Predicting Related Factors of (A) overall knowledge with an
AUC of 0.913 (95% CI, 0.861 — 0.966; p<0.01), (B) knowledge regarding etiology of cervical cancer with an AUC
0f 0.840 (95% CI, 0.779 — 0.901; p<0.01), and (C) knowledge regarding cervical cancer screening methods with an
AUC 0f 0.926 (95% CI, 0.868 — 0.984; p<0.01).AUC, area under the curve.

the risk of adverse events following HPV vaccination and/
or the CCS procedure were influenced by their monthly
household income (AOR: 1.86; 95% CI: 1.03-3.37; p <
0.05), ownership of a personal mobile phone (AOR: 2.34;
95% CI: 1.10-4.99; p < 0.05), and HISB (AOR: 2.67,
95% CI: 1.49-4.79; p <0.01). Furthermore, we performed
ROC analysis to assess the predictive performance
of the multivariate models. As shown in Figure 3, the
overall attitude model yielded an AUC of 0.863 (95%
CI: 0.797-0.929; p < 0.001), the self-susceptibility to
cervical cancer model produced an AUC of 0.784 (95% CI:
0.717-0.852; p<0.001), and the adverse events following
HPV vaccination and/or CCS model showed an AUC of
0.702 (95% CI: 0.634-0.771; p < 0.001).
Supplementary Table 5 presents the results of the
multivariate analysis examining factors associated with
favorable practices related to HPV infection, cervical
cancer, and its prevention. Good practices were more
likely among participants who primarily used private
vehicles for transportation (AOR: 2.66; 95% CI: 1.33—
5.32; p <0.01) and those with a positive attitude toward
HPV infection, cervical cancer, and its prevention (AOR:
20.62; 95% CI: 5.70-74.60; p < 0.001). Participants who
engaged in active HISB (AOR: 2.33; 95% CI: 1.27-4.26; p
<0.01) and had a positive attitude toward HPV infection,
cervical cancer, and its prevention (AOR: 11.41; 95%
CI: 3.37-38.66; p < 0.01) were more likely to receive the
HPYV vaccination compared to their counterparts. Male sex
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(AOR:2.72;95% CI: 1.48-4.99; p<0.01), age > 25 years
(AOR: 2.11; 95% CI: 1.10-4.05; p < 0.05), and excellent
knowledge (AOR: 9.98; 95% CI: 2.99-34.15; p <0.001)
were significantly associated with greater willingness or
support for their partner to undergo CCS. Furthermore,
we performed ROC analysis to assess the predictive
performance of the multivariate models. As shown in
Figure 4, the overall practice model yielded an AUC of
0.793 (95% CI: 0.732-0.854; p < 0.001), the willingness
to receive the HPV vaccination model produced an AUC
of 0.722 (95% CI: 0.656—-0.788; p < 0.001), and the
willingness to undergo CCS model showed an AUC of
0.738 (95% CI: 0.672-0.805; p < 0.001).

Discussion

In this study, the majority of participants were
aged > 21 years (83.6%), aligning with current age
recommendations for undergoing CCS [32]. Additionally,
most participants had children (66.4%), highlighting the
importance of evaluating KAP related to HPV infection,
cervical cancer, and its prevention. This is particularly
crucial as HPV vaccination acceptance, especially among
children, is largely influenced by the KAP of parents
[33, 34]. Furthermore, internet access was also higher
in our study (69.5%) compared to the national figure for
rural areas, which stands at 59.33% [35]. However, the
utilization of the internet for information-seeking was
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relatively low among our participants, with only 27.7%
reporting the internet as their primary source for general
information and 34.1% for health-related information.
These figures are notably lower compared to the online
HISB reported in other Asian countries [36]. Consistent
with previous studies [37, 38], healthcare workers
were the most trusted and preferred source of health
information, with 75% and 69.5% of participants relying
on them, respectively. This finding is significant, as
research has shown that individuals who receive education
from healthcare workers are more likely to undergo CCS
and receive the HPV vaccination compared to those
relying on other sources of health information [33, 39].
Therefore, the role of healthcare workers is essential,
as their credibility and influence enable their education
efforts more effective in improving KAP, especially in
rural areas with limited awareness of HPV and cervical
cancer prevention.

In our study, the majority of participants exhibited
poor KAP. However, significant differences were observed
in HISB across all domains of KAP. Consistent with
previous research, participants who engaged in active
HISB showed better KAP compared to those who did
not [40-42]. By acquiring more information regarding the
disease through active HISB, participants were likely to
experience stronger affective risk responses, motivating
them to not only gain more knowledge but also adopt
protective behaviors [38, 43]. As a result, their KAP was
significantly better than that of those with passive HISB.
Additionally, participants who actively sought health
information were characterized by higher education
levels and socioeconomic status [44, 45], which aligns
with the findings of our study. These factors may also
explain why they demonstrated better KAP compared to
their counterparts. Moreover, we found that participants
who engaged in active HISB were more likely to obtain
health-related information from indirect contact sources,
primarily the internet and social media, which is consistent
with previous study [44]. This behavior may result from the
lack of health education provided by healthcare providers,
a barrier identified by most participants in this study. In
Indonesia, healthcare workers particularly physicians are
widely regarded by the public as role models in matters
related to health. Consequently, health education delivered
by healthcare professionals often has a greater impact
than that provided by other actors, including trained
health cadres. However, the responsibility for preventive
and educational activities is largely assigned to primary
healthcare facilities, which are required to provide not
only preventive but also curative services. In rural areas,
the number of physicians is extremely limited, with only
one or two doctors available in some districts. As a result,
the high outpatient workload often restricts physicians
from engaging in promotive activities and community-
based health education. This situation represents one of
the contributing factors to the insufficient delivery of
direct health education by healthcare workers [46]. As a
result, individuals with active HISB, who showed greater
curiosity about health topics, sought information from
alternative sources. While the internet was the primary
source of health information for most participants,
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healthcare workers remained the most trusted source.
Thus, in addition to increasing direct education through
healthcare workers, the internet can be a transformative
solution. Healthcare providers can use online platforms
to share health information, reaching rural communities
with limited access to healthcare workers.

Consistent with previous studies, our research found
positive correlations between knowledge, attitudes, and
practices regarding HPV infection, cervical cancer, and
its prevention [7, 47]. Further analysis revealed that
Domain 1, which focuses on knowledge of HPV infection
and cervical cancer, had the strongest correlation with
both attitude and practice compared to Domain 2, which
focuses on knowledge of their prevention. In contrast, in
the attitude section, we observed that Domain 2 showed
a stronger correlation with practice than Domain 1.
These findings suggest that while understanding the
basic knowledge of HPV infection and cervical cancer
(Domain 1) is crucial for shaping attitudes, individual’s
attitude toward prevention of HPV infection and cervical
cancer (Domain 2) is the most significant factor in
motivating them to engage in preventive behaviors for
HPV infection and cervical cancer.

Based on previous findings, knowledge, attitudes,
and practices in this study were positively correlated.
This explains why the majority of participants exhibited
inappropriate attitudes and practices regarding HPV
infection, cervical cancer, and its prevention, as
most participants (81.3%) also had poor knowledge.
Multivariate analysis identified six predictors of good
knowledge of HPV infection, cervical cancer, and its
prevention: 1) a higher level of education, 2) a family
history of cancer, 3) primarily using private transportation,
4) engaging in active HISB, 5) primarily using indirect
contact sources for general information, and 6) preferring
indirect contact sources for health information.

Consistent with previous studies [48, 49], education
level was identified as a strong predictor of knowledge,
irrespective of the specific topic. This can be attributed to
the fact that individuals with higher levels of education
are more likely to actively seek health-related information
and possess better cognitive skills to process and retain
such information. As a result, they are more capable of
improving their knowledge compared to individuals with
lower educational level [50 , 51]. Moreover, a family
history of cancer was also found to be a significant factor in
knowledge, as individuals with this history often perceive
themselves as more susceptible and are motivated to seek
more [48]. Similarly, participants with a family history
of gynecological cancer in our study demonstrated better
knowledge of CCS methods and procedures, consistent
with previous research findings [51, 52]. Furthermore,
the preferred source of health information also had
significant impact on the overall knowledge, particularly
regarding CCS methods. Similar to previous studies, we
found that individuals who preferred indirect sources
of contact were more likely to have better knowledge
than those who preferred to obtain information through
person-to-person interaction [53 , 54]. Individuals who
favored indirect contact sources, especially the internet,
were also found to seek health-related information more



frequently [38, 55]. This could be because they have easier
access to information, as they own personal devices that
allow them to search for information at their convenience
[36]. In contrast, individuals who rely on person-to-
person interaction may face challenges, especially in
rural areas. Topics such as HPV infection and cervical
cancer are often regarded as sensitive and inappropriate
for open discussion, which discourages them from seeking
information and result in poor knowledge regarding that
topics. A qualitative study on cervical cancer stigma in
Indonesia further demonstrated that perceptions related
to sexual morality and marital status discouraged women
from accessing screening and preventive care [56]. This
challenge is further compounded by structural barriers, as
our study found that one of the most common difficulties
faced by participants was the long distance to healthcare
facilities or providers, which makes obtaining trusted
information even more difficult.

Similar to knowledge, only 22.7% of participants
exhibited a positive attitude toward HPV infection,
cervical cancer, and its prevention. Multivariate analysis
revealed that participants with a higher educational level,
a family history of cancer, active in HISB, and excellent
knowledge were more likely to have a positive attitude.
Knowledge was the strongest predictor of attitude,
consistent with previous studies [41, 42]. This aligns
with the Knowledge, Attitudes, and Behavior (KAB)
model, which suggests that knowledge shapes beliefs
and attitudes, driving behavior change [57]. Interestingly,
our study also found that participant who own personal
mobile phone to be more likely to had appropriate
attitude toward the incidence of adverse events following
HPV vaccination and/or CCS. Similarly, our study also
found that participants who owned personal mobile
phones were more likely to have an appropriate attitude
toward adverse events following HPV vaccination and/
or CCS. Mobile phone ownership, often linked to higher
socioeconomic status in rural areas, provides greater
access to information, enabling individuals to address
concerns regarding adverse events and develop a more
informed and appropriate attitude [58, 59].

Despite the fact that the majority of participants
exhibited unfavorable practices, a higher proportion
(44.5%) demonstrated favorable practices compared
to those with good knowledge and positive attitudes.
Multivariate analysis identified two primary predictors
of favorable practices related to HPV infection, cervical
cancer, and its prevention: the participants’ primary mode
of transportation and their overall attitude. Consistent with
the KAB model described earlier, an individual’s practices
are often influenced by their attitude toward the issue.
Therefore, individuals with a positive attitude are more
likely to engage in favorable practices, as corroborated
by prior studies [47, 60]. Similar to prior studies [61],
our findings indicate that mode of transportation predicts
favorable practices related to HPV infection, cervical
cancer, and prevention. Individuals using private vehicles
were more likely to engage in health-related practices,
such as HPV vaccination and CCS, due to the flexibility
and convenience they provide, compared to those relying
on public transportation. Consequently, this privillege

DOI:10.31557/APJCP.2026.27.2.693
Awareness of HPV and Cervical Cancer in Rural Area

enables them to participate in health-related practices,
such as HPV vaccination and CCS [61, 62]. Interestingly,
our study found that male participants were more willing
to encourage their partners to undergo CCS than females
were to participate themselves, potentially due to women’s
fears or concerns about the procedure or results. Partner
support is a critical determinant for CCS participation,
particularly in settings requiring partner consent [6, 63].

Strength and limitation of the study

This study has several limitations. Due to the cross-
sectional design, recall bias may have affected the results.
Furthermore, the interviewer-administered questionnaires
conducted through face-to-face interviews may have
introduced social desirability bias, potentially leading
to underreporting or exaggeration of responses. To
minimize these biases, interviews were conducted with
local community health volunteers present to validate
responses, particularly regarding practices. Lastly, as
the study was conducted in a rural province, the findings
may not be fully generalizable to all rural communities
in Indonesia. However, given North Moluccas’ rural
status, the study provides valuable insights into KAP and
information-seeking behavior in similar communities
across the country.

Despite potential limitations, this study offers
several strengths. To our knowledge, it is the first to
examine the association between KAP regarding HPV
infection, cervical cancer, and its prevention, and
information-seeking behavior in Indonesia. In addition,
the study included heterogeneous participants in terms of
sociodemographic and socioeconomic status, enhancing
the generalizability of the findings across Indonesia.
Furthermore, face-to-face interviews facilitated stronger
rapport-building with participants, allowing the collection
of more detailed information that they may have been
hesitant to share otherwise.

Our study found that KAP regarding HPV infection,
cervical cancer, and its prevention remain suboptimal
in rural communities. Several determinants, including
information-seeking behavior, educational level, family
history of cancer, income, frequency of visits to healthcare
facilities, and daily modes of transportation, were also
identified as key influences on KAP. While information-
seeking behavior plays a significant role in shaping
good KAP, barriers such as insufficient education from
healthcare workers and the physical distance to health
facilities hinder access to health information. However,
the increasing use of the internet and social media for
health information, coupled with the strong credibility
of healthcare workers among rural communities,
presents an opportunity to overcome these barriers.
By leveraging digital platforms, healthcare workers
could more effectively disseminate health information,
overcoming both the education and distance barriers.
From a policymakers perspective, these findings suggest
the need for strategies that expand health education
outreach in rural settings. Strengthening digital health
promotion initiatives through government-supported
online platforms could ensure reliable and culturally
appropriate information reaches wider audiences. In
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parallel, investment in training healthcare workers to use
digital tools and engage with communities via social media
may increase trust and uptake of preventive services.
Policies to integrate HPV infection and cervical cancer
prevention campaigns in collaboration with primary
health facilities, could further improve accessibility.
Additionally, infrastructure improvements such as
enhancing transportation access to healthcare facilities
and expanding mobile health services may help reduce
geographic barriers. In conclusion, our study highlights
the importance of understanding rural communities’
information-seeking behavior in order to deliver effective
health education through suitable platforms.
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