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Abstract

Background: Cervical cancer is a major public health issue in Indonesia due to limited screening reach. Identifying
the factors influencing screening uptake is critical for enhancing screening uptake strategies. Methods: This cross-
sectional study utilised data from the 2023 Indonesian Health Survey (IHS) to explore the predictors of cervical cancer
screening uptake among women aged 15-49 years. Bivariate and multivariate logistic regression analyses were performed
to assess associations. Results: This study included 163,433 women, with only 8.7% (n = 14,184) reporting participation
in cervical cancer screening. Age, education, occupation, health insurance ownership, information exposure, and parity
were significantly associated with cervical cancer screening. Among these, exposure to cervical cancer information
showed the strongest effect, with informed women having more than twice the odds of screening (OR =2.252, 95% CI:
1.992-2.545). Conclusions: Cervical cancer screening uptake is low in Indonesia and is predicted by age, education,
health insurance coverage, and exposure to cervical cancer information. Targeted interventions to improve these factors
are essential for enhancing screening uptake and reducing the burden of cervical cancer. Future research should explore
longitudinal studies to establish causal relationships between the identified factors and cervical cancer screening uptake.
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Introduction

Cervical cancer continues to be a predominant cause
of oncological mortality and morbidity among women in
low- and middle-income countries (LMICs), including
Indonesia. Despite its high preventability and treatability,
it accounts for over 85% of disease-related fatalities
globally [1-3]. To address this disparity, the World
Health Organization (WHO) established the “90-70-90”
elimination strategy, targeting 70% screening coverage
with high-performance testing for women aged 35 again
by the age of 45 [4, 5]. Indonesia, as a signatory to this
global commitment, formally adopted these targets in its
national action plan for cervical cancer elimination 2023—
2030, marking a critical policy shift toward accelerated
prevention [6]. Despite these national commitments, the
burden of cervical cancer in Indonesia remains acute,
with cervical cancer being the second leading cause of
cancer-related death among women, and approximately
32,469 new diagnoses reported annually by the ministry
of health [7]. Although the Indonesian government has
implemented a screening uptake program using the visual
inspection with acetic acid (VIA) method integrated into

the national health insurance (JKN), national screening
coverage has historically been very low, stagnating below
10% over the past decade [8, 9]. Broader national data
indicate that screening coverage between 2014 and 2018
reached 7.34%, with a slightly higher rate of 10.3% in
Badung District, Bali [10]. A review of Asian screening
programmes highlights major gaps in coverage and
implementation: an affordable government-led screening
program was present in only 8 of 34 provinces, and
Indonesia faces combined problems of low awareness
and socioeconomic disparities that constrain screening
expansion [11]. This persistent low uptake directly
contributes to a grim reality where approximately 70% of
cancer patients present at an advanced stage, leading to
higher mortality rates and placing an enormous economic
burden on the social security fund, with costs reaching
approximately Rp 3.5 trillion for 2.5 million cases [12].
Despite this significant burden, the effectiveness of
interventions is hampered by limited understanding of
screening predictors. Research conducted in various low-
and middle-income regions has consistently demonstrated
that sociodemographic characteristics, including age,
educational attainment, and socioeconomic status, along
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with access to healthcare services and health literacy,
are critical factors that influence of cervical cancer
screening [13—16]. However, the existing literature on
these predictors in Indonesia often suffers from several
limitations. Most studies rely on small, localized samples
or focus on specific geographical areas [17-20], severely
limiting their generalizability and ability to inform national
policy. Furthermore, prior national analyses have relied
on outdated datasets, such as the 2015 Indonesian Family
Life Survey [21], which do not reflect recent shifts in
health-seeking behavior or the disruptions to preventative
services caused by the COVID-19 pandemic [22]. Failing
to capture the dynamic shifts in health behaviors and
healthcare access that have occurred in recent years.

To address these critical gaps and provide current,
nationally representative insights, this study utilized
data from the 2023 Indonesian Health Survey (SKI).
The SKI 2023 data offers strategic advantages through
its strong national representation and ability to capture
the current post-pandemic situation regarding screening
participation among women of reproductive age in
Indonesia. Specifically, this study aimed to identify the
sociodemographic, informational, and health insurance-
related predictors of cervical cancer screening uptake.
A deep understanding of these contemporary predictors
is crucial for informing evidence-based policies and
designing precise, targeted intervention strategies essential
for accelerating progress towards the WHO’s cervical
cancer elimination targets in Indonesia.

Materials and Methods

Study Design and Data Sources

A cross-sectional study design was employed to
leverage comprehensive and nationally representative
data from the 2023 Indonesian Health Survey (IHS).
This study was conducted in accordance with the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines to ensure transparent
and comprehensive reporting [23]. The survey data were
collected from January to December 2023. The 2023
IHS is an integrated survey combining the Basic Health
Research (Riskesdas), the Survey of Nutritional Status of
Children Under Five (SSGI), and Biomedical and Dental
and Oral Examinations conducted every five years by the
Health Development Policy Agency (BKPK), Ministry of
Health of the Republic of Indonesia, designed to monitor
key health indicators, health service utilization, and health
behaviors across the Indonesian population.

Participation and Sample Criteria

The population of the 2023 THS is all households
in Indonesia, while the sample includes 34,500 Census
Blocks (BS) representing the national level to districts/
cities, with a target of approximately 315,646 ordinary
households (routes) and 284,177 toddler routes. A total of
190,318 women aged 15-49 years were initially identified
from the SKI 2023 database. The inclusion criteria
were women aged 15-49 years who were registered
as respondents in the SKI 2023 database and who had
completed the reproductive health module. The exclusion
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criteria were applied to respondents with incomplete
data and women who had never given birth (nulliparous
women), resulting in a final analytical sample of 163,433
women. Figure | presents a flowchart that details the
process of selecting the population for the analysis.

The THS 2023 applied a stratified multistage cluster
random sampling method to ensure sample representation
at the national, provincial, and district/city levels. The
sample frame consisted of census blocks obtained from
the Central Statistics Agency (BPS) in Indonesia. In the
first stage, primary sampling units (PSUs), typically census
blocks, were selected using probability proportional
sampling (PPS). In the second stage, households were
systematically sampled from the selected PSUs. Finally,
eligible women from the selected households were
invited to participate in the study. Data were collected
through direct interviews using a validated, structured,
self-administered questionnaire. Detailed explanations
of survey methodologies, sampling procedures, and
instrument validity are available in the THS 2023 technical
report [24].

Research Variables
Variable Dependent (Outcome)

The dependent variable in this study was cervical
cancer screening among women aged 15-49 years,
operationalized as a binary outcome (Yes or No). Cervical
cancer screening is defined as the proportion of women
within the 15-49 age range who have undergone screening
for cervical cancer.

Variable Independents (Exposure)

The independence variables include sociodemographic
characteristics and reproductive history that are suspected
to be determinant factors, namely: age (low risk; < 35
years and high risk; > 35 years), education level (low:
elementary to junior high school and high: secondary
high school to college), Occupational (employed and non-
employed), health insurance ownership (owning BPJS/
Private Insurance and not owning), parity: the number of
children ever born alive, information exposure: assessed
based on whether respondents had ever heard or received
information about cervical cancer and screening uptake

Total members in selected

households (N=1,191,692)

Not eligible for this study
(n=1,001,374)

Y

Women aged 15-49 years
(n=190,318)

‘Women aged 15-49 years

Y

incomplete data (n=26,885)

A 4

‘Women aged 1549 years
interviewed (n=163,433)

Figure 1. The Sample Selection Process from the 2023
IHS
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Table 1. Socio-Demographic  Characteristic  of
Respondent’s Predictors Of Cervical Cancer Screening
Uptake Among Indonesian Women

Variables Frequency Percentage
() (%)

Age

Low Risk (<35 years) 71,361 43.7

High Risk (=35 years) 92,072 56.3
Education Level

High (College) 79,571 48.7

Low (Elementary-Senior High) 83,862 51.3
Occupation

Employed 69,460 425

Not Employed 93,973 57.5
Health Insurance Ownership

Owning 123,080 75.3

Not Owning 40,353 24.7
Information Exposure

Ever 5,282 3.2

Never 158,151 96.8
Parity

1-3 children 148,558 90.9

>3 children 14,875 9.1
Cervical Cancer Screening Uptake

Ever screened 14,184 8.7

Never screened 149,249 91.3

Total 163,433 100

methods from health workers or the media (ever/never).

Statistical Analysis

The sociodemographic characteristics of the women
were described with frequency and percentage. A bivariate
analysis was conducted using simple logistic regression
to explore the association between socioeconomic factors
and the prevalence of early cervical cancer detection in
Indonesia. Furthermore, a multivariable binary logistic
regression model was constructed to identify independent
predictors after adjusting for potential confounding
factors. The findings were expressed as odds ratios
(ORs) and 95% confidence intervals (Cls), with statistical
significance set at p < 0.05. All fully adjusted models
accounted for potential confounding variables, including
age, occupation, education level, health insurance
status, and exposure to cervical cancer information.
Statistical analyses were conducted using STATA 14.0
(Stata Corporation, College Station, TEXAS, USA). All
tests were two-tailed, with a P-value of less than 0.05
considered statistically significant.

Research Ethics

This study used anonymised secondary data (without
the respondents’ personal identity). Ethical clearance for
implementing the 2023 THS survey was obtained from the
Health Development Policy Agency. Therefore, this study
was exempt from the full ethics review, but permission to
use the data was officially obtained from the BKPK Data
Management Laboratory of the Ministry of Health of the
Republic of Indonesia. This research was also approved

Table 2. Association of Sociodemographic Characteristics with Cervical Cancer Screening Uptake among Indonesian

Women
Variables Cervical Cancer Screening Uptake Total OR (95% CI) P-value
Ever Screened Never Screened (N=163,433)
n (%) n (%)

Age
Low Risk (<35) 5,485 (7.7) 65,876 (92.3) 71,361 (43.7)  0.798 (0.754-0.845)  <0.001
High Risk (=35) 8,699 (9.4) 83,373 (90.6) 92,072 (56.3) Ref.

Education Level
High 9,034 (11.4) 70,538 (88.6) 79,571 (48.7)  1.958 (1.843-2.079)  <0.001
Low 5,150 (6.1) 78,712 (93.9) 83,862 (51.3) Ref.

Occupation
Employed 7,079 (10.2) 62,381 (89.8) 69,460 (42.5)  1.387(1.310-1.469)  <0.001
Not Employed 7,105 (7.6) 86,868 (92.4) 93,973 (57.5) Ref.

Health Insurance
Owning 11,791 (9.6) 111,289 (90.4) 123,080 (75.3) 1.681 (1.553-1.819)  <0.001
Not Owning 2,392 (5.9) 37,960 (94.1) 40,353 (24.7) Ref.

Information Exposure
Ever 1,067 (20.2) 4,214 (79.8) 5,282 (3.2) 2.800 (2.481-3.161)  <0.001
Never 13,116 (8.3) 145,035 (91.7) 158,151 (96.8) Ref.

Parity
1-3 children 13,027 (8.8) 135,530 (91.2) 148,558 (90.9)  1.141 (1.046-1.244) 0.003
>3 children 1,156 (7.8) 13,719 (92.2) 14,875 (9.1) Ref.
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Table 3. Predictor Factors of Cervical Cancer Screening Uptake among Indonesian Women (Multivariable Logistic

Regression)

Variable OR 95% CI p-value
Age (<35 vs >35 years) 0.735 0.692-0.781 <0.001
Education (high vs low) 1.795 1.687-1.909 <0.001
Health insurance ownership (yes vs no) 1.467 1.356-1.588 <0.001
Cervical cancer information exposure (ever vs never) 2.252 1.992-2.545 <0.001
Employment status (employed vs not employed) 1.248 1.178-1.323 <0.001
Parity (1-3 vs >3 children) 1.156 1.057-1.265 0.002

by the Research Ethics Commission of the Faculty of
Public Health, Andalas University (Approval Number:
B/115/UN16.12.D/PP/2025).

Results

Characteristic of respondents

In this study, the majority of respondents were
classified within the higher-risk age category, with
56.3% (n = 92,072) being aged > 35 years. Regarding
educational attainment, 51.3% (n=83,862) of respondents
had achieved a low level of education (elementary to
junior high school). In terms of employment status,
57.5% (n=93,973) of the women were not employed. A
substantial proportion of respondents (75.3%, n=123,080)
had health insurance (BPJS or private). Notably, exposure
to information regarding cervical cancer was limited, with
96.8% (n = 158,151) indicating they had never received
such information. In terms of reproductive history (parity),
90.9% (n = 148,558) had one to three children. Finally,
regarding cervical cancer screening behaviour, only
8.7% (n = 14,184) of women reported having ever been
screened, while the vast majority (91.3%, n = 149,249)
had never been screened. The characteristics of the
respondents are summarised in Table 1.

Association between demographic characteristic and
cervical cancer screening uptake

Table 2 presents the bivariate associations between
sociodemographic characteristics and cervical cancer
screening uptake among Indonesian women. All
variables examined demonstrated statistically significant
associations with screening status (p < 0.001 for all,
except for parity, p = 0.003). Women aged >35 years
were significantly more likely to have undergone
screening than those aged <35 years (9.4% vs. 7.7%;
OR = 0.798, 95% CI: 0.754—0.845). This indicates that
younger women had approximately 20% lower odds of
being screened than older women did. A strong positive
association was observed with educational attainment:
women with higher education (college) were substantially
more likely to be screened (11.4%) than those with lower
education (elementary to junior high school; 6.1%). The
Crude OR of screening among highly educated women
were nearly twice as high (OR = 1.958, 95% CI: 1.843—
2.079) compared with their less-educated counterparts.
Employed women had a higher screening rate (10.2%)
than non-employed women (7.6%), corresponding to

3016 4sian Pacific Journal of Cancer Prevention, Vol 27

crude OR of 1.387 (95% CI: 1.310-1.469), indicating
about 39% higher odds of screening among employed
women. Women with insurance (BPJS or private) had a
screening rate of 9.6%, compared to only 5.9% among
uninsured women. Insured women had 68% higher odds of
being screened (OR = 1.681, 95% CI: 1.553-1.819) than
those without coverage. The strongest association was
found with exposure to information about cervical cancer.
Among women who had ever received information,
20.2% reported being screened, compared to only 8.3%
among those who had never received information. Women
with prior exposure had nearly three times higher odds
of undergoing screening uptake (OR = 2.800, 95%
CI: 2.481-3.161). Finally, parity showed a modest but
statistically significant association (p = 0.003). Women
with 1-3 children had a slightly higher screening rate
(8.8%) compared to those with >3 children (7.8%),
yielding a crude OR of 1.141 (95% CI: 1.046—1.244). This
suggests a small but significant tendency for women with
fewer children to be more likely to undergo screening.

Multivariate Analysis

Multivariable logistic regression was conducted to
identify the independent predictors of early cervical
cancer screening (Table 3). After mutual adjustment for
all sociodemographic factors, all variables remained
significantly associated with screening uptake. Women
aged <35 years had significantly lower odds of undergoing
screening uptake compared to those aged >35 years
(OR =0.735, 95% CI: 0.692—0.781; p < 0.001). Higher
educational attainment was strongly associated with
screening: women with high education had 1.8 times
higher odds of being screened than those with low
education (OR = 1.795, 95% CI: 1.687-1.909; p
< 0.001). Health insurance ownership remained a
significant enabling factor. Women who had BPJS or
private insurance had 47% higher odds of undergoing
screening compared to uninsured women (OR = 1.467,
95% CI: 1.356-1.588; p < 0.001). Exposure to cervical
cancer information showed the strongest association
in the adjusted model. Women who had ever received
information about cervical cancer had more than twice
the odds of being screened compared to those who had
never received such information (OR = 2.252, 95% CI:
1.992-2.545; p < 0.001). Employment status also had
associated with, employed women had 25% higher odds
of screening than non-employed women (OR = 1.248,
95% CI: 1.178-1.323; p < 0.001). Finally, parity was
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modestly but significantly associated with screening
behavior. Women with 1-3 children had 16% higher
odds of undergoing screening compared to those with >3
children (aOR =1.156, 95% CI: 1.057-1.265; p=0.002).

Discussion

This study, leveraging the most recent and nationally
representative 2023 Indonesian Health Survey data,
confirms the critically low cervical cancer screening
uptake of 8.7% among Indonesian women. Our analysis
identified individual factors (age, education, information
exposure), social-economic (health insurance ownership,
employment status) as independent and significant
predictors of screening uptake. These findings provide
contemporary, high-resolution insights into the complex
barriers to cervical cancer screening in Indonesia, building
upon and updating previous research, which is often
localized or outdated. This finding aligns with national
statistics, which show that cervical cancer screening
coverage in Indonesia remains below 10%, falling short
of both national and WHO targets [11, 25, 26]. Similar
low coverage has been documented in other low- and
middle-income countries (LMICs), where screening rates
of approximately 7-10% have been reported, including
in Tanzania and other African settings, despite the high
disease burden [27, 28]. These data underscore the urgency
of scaling up systematic screening as part of cervical
cancer elimination efforts.

To address this alarmingly low prevalence, identifying
key predictors is crucial. Among these, education has
emerged as a significant factor. Women with higher
levels of educational attainment were nearly twice as
likely to undergo screening compared to those with lower
educational levels. This trend aligns with findings from
studies conducted in Ghana, Ethiopia, Jordan, and multi-
country analyses in low- and middle-income countries
(LMICs), which consistently demonstrate that higher
education is associated with enhanced knowledge, more
favorable attitudes, and increased utilization of cervical
cancer screening services [28—31]. In Indonesia, previous
research has highlighted that low health literacy and
limited understanding of screening recommendations are
key barriers to uptake [6]. This suggests that interventions
targeting educational attainment, or at least health literacy,
are fundamental for long-term improvements in screening
coverage. Other studies utilizing both qualitative and
quantitative approaches, has demonstrated that limited
awareness, low risk perception, and insufficient counseling
by healthcare professionals significantly impede screening
participation [28-30]. International studies similarly report
that knowledge and provider recommendation are among
the most consistent predictors of screening behaviour
[27, 32, 33]. Studies in Ethiopia, Nepal, and other
low-resource contexts also identify insufficient public
education and knowledge gaps as primary constraints on
participation [34, 35]. Strengthening community-level
health promotion, leveraging mass media and digital
platforms, and integrating cervical cancer education into
routine primary health care may be essential to increasing
screening uptake.

Health insurance ownership was also positively
associated with screening behaviour. Women with BPJS
or private insurance had higher odds of undergoing
screening than uninsured women, reinforcing the role
of financial access and insurance benefits in facilitating
preventive care. Although VIA and Pap smear are
offered in primary care, indirect costs and perceptions of
affordability may still deter participation among uninsured
women. This is in line with national policy documents and
economic evaluations that highlight the need to improve
reimbursement, expand benefits for HPV-DNA testing,
and reduce out-of-pocket barriers to screening in Indonesia
[6, 36]. Health insurance and access to private care are
associated with higher screening in several national
analyses [37, 38]

Employment status showed a moderate but significant
association with screening, with employed women more
likely to undergo screening. Employment may be linked
to greater financial autonomy, broader access to health
information, and more frequent opportunities to participate
in workplace-based or organized health programs. Similar
associations have been observed in other LMICs, where
women in formal employment report higher screening
rates than those outside the labour force [27, 28].

Parity (number of live births) was also independently
associated with screening, although the effect size was
smaller. Our findings show that women with 1-3 children
had higher odds of screening compared to those with
>3 children, which is consistent with some literature
suggesting lower screening uptake among multiparous
women. While high parity (>4 children) is consistently
associated with an increased risk of cervical cancer [39].
However, cervical cancer screening uptake is lower among
multiparous women (those with multiple children) than
among primiparous women. A study in Sub-Saharan
Africa found that women with >4 children were less likely
to be screened (OR=0.70; CI 0.55-0.89) [40]. Nulliparous
women (never given birth) also tended to be screened less
frequently than women with a parity greater than two
(OR=0.26; CI 0.105-0.642) [41]. High parity increases
the risk of cervical cancer; however, screening uptake
in this group is lower. Screening efforts should target
multiparous and nulliparous women to optimize early
cervical cancer detection.

The finding that women under 35 years were
significantly less likely to screen (OR 0.735) than those 35
years or older, while consistent with some LMIC contexts
where older women are more frequently targeted [26,
27], warrants deeper investigation in Indonesia. While
older women may have more opportunities for screening
during other health encounters, this inverse association
could also reflect a perception among younger Indonesian
women that cervical cancer is a disease of older age or
a lack of targeted awareness campaigns for this younger
cohort within the recommended screening age range.
This contrasts with some high-income settings, where
early screening initiation among younger age groups is
increasingly emphasized. Understanding these specific
age-related perceptions and barriers in Indonesia is crucial
for tailoring age-appropriate interventions.

The inverse association between younger age and
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screening indicates that women aged <35 years were
less likely to participate in screening uptake than older
women, even though they were within the recommended
age range for screening. This finding is consistent with
evidence that older women in LMICs are often more
frequently targeted for screening or may present to health
facilities with other chronic conditions, creating more
opportunities for providers to offer screening [27, 32].
Recent studies have also highlighted that older women
remain at substantial risk and may benefit from extended
screening strategies, especially in areas where historical
coverage is low [42, 43].

Although this study offers robust insights owing to its
large, nationally representative sample, several limitations
warrant consideration. First, the cross-sectional design
precludes causal inferences. Second, the analysis did not
account for certain contextual confounders available in the
THS 2023, such as the wealth index, urban-rural residence,
and regional location. Consequently, the reported
associations may be subject to residual confounding, and
the effect sizes should be interpreted with caution. These
factors likely interact with individual-level determinants
to influence overall screening uptake. Future research
should employ multilevel modelling to incorporate these
geographic and socioeconomic layers to provide a more
comprehensive view of screening barriers in Indonesia.
Furthermore, reliance on self-reported screening status
may introduce recall bias (e.g., difficulty remembering
exact dates or types of screening) or social desirability
bias, potentially leading to an overestimation of actual
screening rates. Crucially, the dataset’s scope did not
permit the exploration of critical provider-level and
system-level predictors (e.g., healthcare provider
knowledge, attitudes, facility readiness, availability of
HPV-DNA testing, or quality of counselling), which
qualitative studies in Indonesia have highlighted as
significant barriers [20]. This represents an important
gap, as these factors likely interact with individual-level
predictors to influence overall uptake.

Despite these limitations, our findings have important
policy implications. Efforts to increase cervical cancer
screening in Indonesia should prioritise expanding health
education and communication strategies tailored to
women with low literacy, strengthening insurance-based
incentives, and integrating screening promotion into
maternal, family planning, and other reproductive health
services. These findings align with national strategic
documents, including the Indonesian Cervical Cancer
Elimination Plan 2023-2030 and recent stakeholder
analyses, already emphasise the need for system-wide
reforms, including scale-up of HPV-DNA-based screening
and self-sampling approaches, improved human resources,
and stronger advocacy [6]. Community health workers
and primary care providers are likely to play a central
role in improving information dissemination, addressing
sociocultural barriers and stigma, and facilitating referrals
for screening, as also highlighted in recent Indonesian and
international literature [27, 44].

In conclusion, cervical cancer screening uptake
remains critically low in Indonesia, with only 8.7% of
women of reproductive age participating in screening
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programs. This study demonstrates that screening
participation is significantly associated with various
individual and policy-relevant factors, including age,
education, health insurance ownership, employment
status, and parity. Notably, exposure to cervical cancer
information emerged as the strongest predictor, with
informed women being more than twice as likely to
have undergone screening. While our analysis focused
on modifiable individual and policy-level predictors, we
acknowledge that these associations exist within a broader
framework of socioeconomic and geographic disparities.
Targeted interventions that prioritize information
dissemination and integrate screening promotion into
routine reproductive health services are essential for
achieving the WHO’s “90-70-90” elimination targets in
Indonesia. Future research should employ longitudinal
designs and multilevel modelling to integrate geographic,
system-level, and wealth-based data to further address
potential residual confounding and refine national
prevention strategies.
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