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Abstract

Background: Chronic kidney disease and end-stage renal disease are major contributors to the disease burden in low- and
middle-income countries, including Indonesia. Despite the expansion of universal health coverage through Badan Penyelenggara
Jaminan Sosia (BPJS) Kesehatan, Indonesia’s national health insurance program, disparities in access to hemodialysis persist
across different socioeconomic and geographic groups. Understanding these inequities is critical to advancing equitable health
care access.

Objective: This study aimed to examine disparities in hemodialysis claim patterns as a proxy for access among adult patients
with renal failure enrolled in BPJS, focusing on differences by membership type, sex, age, geographic region, urbanicity, and
facility ownership.

Methods: We conducted a cross-sectional analysis of 38,383 anonymized health insurance claims between 2017 and 2022 for
patients with renal failure who were aged =18 years. The primary outcome was receipt of hemodialysis. We used multivariate
logistic regression to estimate adjusted odds ratios (aORs) for receiving hemodialysis across BPJS membership types and other
covariates. Subgroup analyses were performed by sex, facility ownership, urbanicity, and geographic region. Robust SEs and
probability weights were applied to account for the sample design.

Results: Of the total rena failure claims, 75.6% (29,017/38,383) involved hemodialysis. Compared with individuals in the
lowest income group (ie, members subsidized under the national government budget), informal workers (aOR 1.56, 95% CI:
1.34-1.82); P<.001) and members subsidized under the local government budget (aOR 1.31, 95% CI: 1.05-1.63); P=.017) had
higher odds of receiving hemodialysis, while formal sector workers had lower odds (aOR 0.81, 95% ClI: 0.68-0.98); P=.028).
Disparities were more pronounced in rural areas and among women; for example, in rural regions, locally subsidized members
had more than twice the odds of receiving hemodialysis compared with nationally subsidized members (aOR 2.40, 95% CI:
1.78-3.23). Men had higher odds than women (aOR 1.17, 95% CI: 1.04-1.32), and younger patients were more likely to receive
treatment than older ones. Regional disparities were stark, with patientsin Java or Bali having much greater access (aOR 8.30,
95% Cl 5.33-12.94) compared with those in eastern Indonesia (Papua, Maluku, and Nusa Tenggara). Patients trested at private
facilities (aOR 1.30, 95% CI 1.13-1.50) and in outpatient settings (aOR 3.74, 95% Cl 3.36-4.17) were more likely to receive
hemodialysis, whereas those in lower-level hospitals or clinics were less likely to access care.
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Substantia disparities in hemodialysis claim patterns (as a proxy for access) exist within Indonesia’s national

health insurance system, particularly affecting low-income populations, rural residents, women, and those in less advantaged
regions. Policy efforts to enhance health infrastructure, improve service distribution, and reduce geographic and socioeconomic
barriers are urgently needed to support equitable access to renal care services and achieve universal health coverage goals.

(JMIR Public Health Surveill 2025;11:e73731) doi: 10.2196/73731
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Introduction

Chronic kidney disease (CKD) and end-stage renal disease
(ESRD) are growing public health challenges globally, with
over 800 million individuals affected and 1.5 million deaths
reported in 2021, making CKD the 11th leading cause of
mortality worldwide[1,2]. ESRD, the most severeform of CKD,
requiresrenal replacement therapy in theform of hemodialysis,
peritoneal dialysis, or kidney transplantation to sustain life. In
low- and middle-income countries (LMICs) like Indonesia, the
burden of CKD is accelerating due to aging populations and
rising prevalence of 2 major risk factors—diabetes and
hypertension [3]. In 2021, CKD caused more than 51,000 deaths
and nearly 2 million disability-adjusted life yearsin Indonesia
alone, underscoring its substantial contribution to the national
disease burden [4].

Rena replacement therapy, particularly hemodialysis, has
become a crucial component of Indonesia’s response to the
CKD burden. While peritoneal dialysis and transplantation are
also clinically viable, hemodialysis remains the dominant
modality in Indonesia due to limited infrastructure, specialist
training, and system familiarity with alternative options [5,6].
In financing this care, Indonesia’s national health insurance
program, Jaminan Kesehatan Nasional, launched in 2014 to
advance universal health coverage, plays a central role.
Administered by the national health insurance agency (in
Indonesian: the Badan Penyelenggara Jaminan Sosial [BPJS)]),
the program operates as the sole public payer, overseeing
reimbursements for hospital claims and managing health care
financing nationwide. As of May 2025, BPJS covered over 280
million members, making it one of the largest single-payer
health insurance schemes globally. BPJS pools funds from
government subsidies, payroll contributions, and self-paid
membersto deliver near-universal health coverage through both
public and private providers [7,8]. In 2023, alone, it financed
nearly 1.5 million renal failure claims, with hemodialysis
treatment costs reaching Rp 2.91 trillion (approximately US
$180 million) [9].

BPJS members fall into 2 broad categories: subsidized and
nonsubsidized. Subsidized members include individuals with
low and near-low income, whose premiums are paid by the
national government or by local governments. Nonsubsidized
members pay their own premiums or have them covered by
employers and include informal workers, formal sector
employees, and others such as pensioners and veterans[10,11].
Despite expanded coverage, previous studies suggest that
subsidized members underuse hospital -based services compared
to wealthier, nonsubsidized groups [7,8]. This raises questions
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about whether universal health coverage alone is sufficient to
ensure equitable access to high-cost, life-sustaining therapies
like didysis[12].

Globally, LMICs have struggled to achieve equitable access to
dialysis due to geographic, financial, and systemic constraints
[13]. In countrieslike India, Nigeria, and Kenya, dialysis access
is shaped by regional disparities in facility availability,
infrastructure, and human resources[14]. In Indonesia, patients
in eastern provinces and rural areas often face long travel
distances, limited provider capacity, and inconsistent referral
pathways[6,15,16]. Disparities may al so arisefrom Indonesia’s
dual public-private provider system, where private
facilities—often concentrated in urban areas—may offer greater
availability or faster accessto hemodialysis services[12].

Existing research on ESRD inequalities has largely come from
high-income countries such as South Koreaand Canada, where
administrative claims data are more comprehensive and health
system structures differ significantly from those in LMICs
[17,18]. Studiesin LMICsoftenrely on alternative data sources
such as national health surveys, which, while informative, are
susceptibleto issueslikerecall bias[19-21]. While some studies
in Indonesia have used national claims data to examine
disparities in health care use—such as for cardiovascular
diseases, diabetes management, HIV or AIDS, and catastrophic
health expenditures—there has been little focus on disparities
in access to dialysis services [7,8,10,22]. These gaps in the
literature limit our understanding of how systemic and
socioeconomic factors shape access to life-saving treatments
like dialysisin LMIC settings.

To addressthiscritical evidence gap, we analyze national health
insurance claims from 2017 to 2022 to examine disparities in
hemodialysis claim patterns as a proxy for access among adult
patients with renal failure in Indonesia. This study investigates
differences across BPJS membership types, sex, age, urban
versus rural residence, geographic region, and health facility
characteristics. In the context of near-universal coverage under
BPJS, disparities in claims can reasonably be interpreted as
reflecting disparitiesin access, while acknowledging that claims
represent episodes of care rather than individua patient
trajectories [11,23]. We hypothesize that subsidized members,
rural residents, and patients in less advantaged regions (eg,
eastern Indonesia) face significantly lower odds of receiving
hemodialysis compared with their nonsubsidized, urban, and
Javer or Bali-based counterparts. Understanding these disparities
is essential to inform evidence-based policy reforms that
promote equitable access to essentia health services and
strengthen Indonesia’s progress toward universal health
coverage.

JMIR Public Health Surveill 2025 | vol. 11 | €73731 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/73731
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE

Methods

Study Design

We conducted a cross-sectional observational analysis using
administrative claims data for adult patients (aged =18 years)
diagnosed with renal failure between January 1, 2017, and
December 31, 2022. Rend failure cases were identified based
on International Classification of Diseases-10 (ICD-10) codes
N17 to N19, which capture acute kidney injury, CKD, and
unspecified kidney failure diagnoses [24].

Data

This study used deidentified administrative claims data from
Indonesia’s national health insurance agency (BPJS), drawn
from a standardized 1% random sample of insured members.
The dataset includes inpatient and outpatient claims from
secondary and tertiary referral health facilities between 2017
and 2022. BPJS insures over 248 million individuals; in 2022
alone, the 1% sample represented approximately 2.4 million
individuals selected through simple random sampling at the
household level. These members generated more than 3.3
million primary carevisitsand 1.2 million inpatient claims[7,8].

For this study, we extracted noncapitation claims and identified
renal failure cases using 1CD-10 codes N17 to N19. After
excluding individuals aged <18 years and claims without
relevant diagnoses, thefinal analytic sample consisted of 38,383
claims, representing 7916 unique patients. A detailed flowchart
outlining the sample selection processis provided in Multimedia
Appendix 1.

Patient counts varied by year, from 974in 2017 to 1589 in 2022
(Multimedia Appendix 2). However, only a small proportion
of patients had repeated claims across years, for example, just
30.7% of patientsfrom 2017 appeared again in 2018—Ilimiting
the potential for longitudinal (panedl) analysis. Given thislimited
overlap, we adopted a cross-sectional, claim-level analytic
approach, which allowed us to preserve the clinical detail of
each hospitalization episode and to reflect changes in BPJS
membership status within the year and over time.

Although the dataset was not stratified by diagnosis or
geography, sampling probability weights were applied in all
descriptive and multivariate analyses to adjust for unequal
sel ection probabilities and enhance national representativeness.
This sampling approach isaligned with international standards,
such as the National Sample Cohort from South Korea's
National Health Insurance Service, and enablesrobust estimation
of disparities in health care access and outcomes within
Indonesia’s national insurance system [10,11].

Variables

The primary outcome variable in this study was receipt of
hemodialysis, defined as a binary variable (1=received
hemodialysis; O=did not receive hemodialysis). Procedure
information in the dataset is coded using ICD-9-CM codes,
including hemodialysis (n=3995), peritoneal dialysis(n=5498),
and kidney transplantation (n=5569). In the final analytic
sample, 75.6% (29,017/38,383) of claims between 2017 and
2022 involved hemodiaysis. In contrast, claims involving
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peritoneal dialysisor transplantation accounted for only avery
small proportion of claims.

The key independent variable in this study was BPJS
membership type, categorized into 5 official groups. The first
group, nationally subsidized members, represents individuals
in the lowest income group as defined by the national standard
through Indonesia’s Unified Database for Social Welfare
(DTKYS), whose premiums are fully subsidized by the central
government. The second group, locally subsidized members,
includes members with near-low income subsidized by local
government budgets and identified according to local eigibility
criteria. Nonsubsidized members comprised 3 categories:
informal nonworkers, which includes employers, investors,
pensioners, and veterans; informal workers, encompassing
informal workers who make direct contributions to BPJS; and
formal sector employees, representing formal workers whose
contributions are jointly funded by employees and employers.
Thisclassification is consistent with approaches used in recently
published studies [7,11,23].

Additional covariatesin thisstudy included the year of theclaim,
sex, age (calculated by subtracting the date of birth from the
date of visit), type of residence (urban for city areas and rural
for regency or district), and geographic region, categorized into
Java or Bali, Sumatra, Sulawesi, Kalimantan, and the eastern
region (including Papua, Maluku, and Nusa Tenggara).
Facility-level characteristicswere a so considered, encompassing
service type (inpatient or outpatient), facility ownership
(government or private), facility type (hospital or specialist
clinic), and facility level (classified as hospital levels A, B, C,
D, or other). Clinics are referral-level health care facilities
staffed by specialists and equipped to provide hemodialysis
treatment. These hospital classifications reflect the service
capacity and role within the health system: class A hospitals
arenationa referral centerswith the highest service complexity,
advanced technologies, and full subspeciaty care; class B
hospitals serve as referral centers at the provincial or large
district level; class C hospitals offer general inpatient services
with more basic specialty care; and class D hospitals provide
limited inpatient services. The “other” category includes
specialized facilities such as military hospitals and hospitals
focused on specific services (eg, diaysis centers, surgical
centers, and pulmonary hospitals).

Data Analysis

Multivariate logistic regression analyses were conducted to
examine associations, with results expressed as adjusted odds
ratios (aORs). The primary findings were derived from these
multivariate models. Analyses were performed for the full
sample and dtratified by subgroups, including sex, facility
ownership, urbanicity, and geographic region (Java or Bali and
non-Javaor Bali). To account for the complex sampling design,
robust standard errors with probability weights were applied
using the pweight function of Stata (version 15.1; StataCorp
LLC), alowing for population-level inferences. All statistical
analyses were conducted in Stata with statistical significance
defined as a P value of .05 or lower.

JMIR Public Health Surveill 2025 | vol. 11 | 73731 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE

Ethical Consider ations

This study involved a secondary analysis of deidentified,
publicly available administrative health insurance claims data
from Indonesia’s national health insurance system (BPJS). The
dataset contains no persona identifiers and is not linked to
individual identities, ensuring the privacy and confidentiality
of all individuals represented. The study protocol wasreviewed
and approved by the Research and Community Engagement
Ethical Committee at the Faculty of Public Health, Universitas
Indonesia (573/UN2.F10.D11/PPM.00.02/2024). Informed
consent is not applicable because this study used secondary data
that were deidentified and publicly available. Intermsof privacy
and confidentiality, all data were fully anonymized, and no
individual-level identifierswere accessibleto the research team.

Results

Renal Failure Claimsby BPJS M ember ship Type and
Other Characteristics

Table 1 highlights the distribution of national health insurance
claims for BPJS members in Indonesia diagnosed with renal
failure between 2017 and 2022. Among the 38,383 claims
recorded for renal failure, 29,017 (75.6%) claimswere attributed
to hemodialysis treatment. When categorized by membership
type, informal workers and formal workers accounted for most
total claims, with 19,064 (49.7%) claims and 9180 (23.9%)
claims, respectively. A similar pattern emerged for hemodialysis
claims, where informal workers and formal sector employees
represented 50.5% (14,640/29,017) and 24.3% (7,041/29,017)
of claims, respectively. In contrast, nationally subsidized
members and locally subsidized members contributed to a
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smaller proportion, with 3284 (11.3%) and 1988 (6.9%) claims,
respectively. Informal nonworkers accounted for 2064 (7.1%)
of the claimsinvolving hemodialysis.

Demographic and regional variables offer further insights into
the distribution of claims. In terms of sex, men accounted for
a greater proportion of total rena failure claims than women,
with 57.1% (21,908/38,383) compared with 42.9%
(16,475/38,383). Age-wise, claims for renal failure increased
with age, ranging from 18.1% (6,933/38,383) among individuals
aged 18to0 39 yearsto 30.1% (11,548/38,383) among those aged
>60 years. Regarding urbanicity, urban residents had a
marginally higher share of claims (20,188/38,383, 52.6%) than
rural residents (18,195/38,383, 47.4%). Regionally, most claims
(24,410/38,383, 63.6%0) originated from the densely populated
and more advantaged regions of Java and Bali, followed by
26.3% (10,089/38,383) from Sumatra. In contrast, Sulawesi
accounted for only 2.7% (1,027/38,383) of claims, while Papua,
Maluku, and Nusa Tenggara contributed just 1.8% (673/38,383).

Facility-level characteristics also shed light on the distribution
of renal failure claims. By service type, outpatient services
accounted for most claims (28,181/38,383, 73.4%), while
inpatient services comprised 26.6% (10,202/38,383). Regarding
facility type, the vast majority of claims (34,925/38,383, 91%)
were associated with hospitals, with only 9% (3,458/38,383)
originating from clinics. When examined by facility ownership,
government-owned  health  facilities handled 56.2%
(21,555/38,383) of claims, compared with 43.8%
(16,828/38,383) managed by private facilities. In terms of
hospital classification, level B hospitals recorded the highest
share of total claims (14,433/38,383, 37.6%), followed closely
by level C hospitals (12,543/38,383, 32.7%).
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Table 1. Descriptive statistics of renal failure claims among adult members of Badan Penyelenggara Jaminan Sosial (BPJS) Kesehatan, Indonesia’s
national health insurance program, between 2017 and 2022 (N=38,383).

Variable Total,aOR (95% Cl) Male (n=21,908), Female (n=16,475), Government Private (n=21,555),
aOR (95% ClI) aOR (95% Cl) (n=16,828), aOR aOR (95% ClI)
(95% ClI)
M ember ship
Nationally subsidized Ref Ref Ref Ref Ref

Locally subsidized
Informal nonworker
Informal worker

Formal worker

1.31%(1.05-1.63)
1.07 (0.87-1.32)

1.56° (1.34-1.82)

0.81%(0.68-0.98)

1.72° (1.29-2.29)
0.99 (0.72-1.36)

1.27%(1.05-1.53)
0.79 (0.62-1.01)

1.24 (0.89-1.72)

1.34(0.98-1.85)

2.51° (1.94-3.23)
1.06 (0.78-1.45)

1.76° (1.34-2.31)
0.72 (0.52-1.01)

1.21 (1.00-1.48)

0.81 (0.62-1.04)

1.482 (1.06-2.06)
1.62° (1.22-2.16)

2.59° (2.06-3.27)
1.18 (0.90-1.55)

Data year

2017 Ref Ref Ref Ref Ref

2018 0.80° (0.67-094)  0.72°(0.58-0.00)  0.82(0.64-1.06) 0.91(0.72-1.16) 0.712(0.54-0.92)

2019 0.832(0.71-0.98)  0.69° (0.56-0.87)  0.89(0.69-1.16) 0.93(0.73-1.19) 0.78% (0.60-1.00)

2020 0.812(0.67-0.97)  0.82(0.65-1.04) 0.722(0.54-0.95)  0.66°(0.48-090)  0-83(0.64-1.08)

2021 0.76°(0.63-091)  0.76%(0.60-0.98)  0.74%(0.55-0.99)  087(0.66-1.14) 0.62° (0.46-0.82)

2022 097(0.81-1.16)  1.07(0.85-1.35)  092(0.70-122)  098(0.77-1.25) 0.9 (0.74-1.31)
Sex

Female Ref Ref Ref Ref Ref

Male 117°(1.04-1.32) —°© — 1.38°(1.14-1.66)  1.24° (1.07-1.45)
Agegroup (years)

18-39 Ref Ref Ref Ref Ref

40-49 137°(1.16-1.63)  1.69°(1.31-217)  110(0.88-1.37) 1.352(1.04-1.75)  1.26(0.99-1.59)

50-59 0.90 (0.76-1.07) 1.45° (1.17-1.80)  058°(0.45-0.74)  1.08(086-1.38)  (54P(0.43-0.68)

260 0.74° (0.63-0.86)  0.97(0.77-1.21) 0.54° (0.43-068)  0.83(0.65-1.04) 0.62° (0.50-0.77)
Urbanicity

Rural Ref Ref Ref Ref Ref

Urban 107(092-124)  104(086-127)  108(085138)  14b(117.172) 073 (0.58-091)
Region

Papua, Maluku, NT9 Ref Ref Ref Ref Ref

Java, Bali 8.30°(5.33-12.94) 12.50° (7.45-20.99) 450°(1.94-1042)  6.68° (4.21-1059)  12.97° (3.71-45.29)

Sumatra 7.37° (4.71-11.54)  7.40° (4.37-1255) 8.25°(355-19.15) 552°(3.44-885)  13.39P (3.82-46.92)

Kalimantan 554° (3.46-8.86)  4.00° (2.24-7.12)  6.09°(2.60-14.29) 650°(3.98-10.61) 1.73(0.44-6.89)

Sulawesi 178(103293) O077(035169)  713(112.654) 136(077-240)  213(055-8.23)
Services

I npatient Ref Ref Ref Ref Ref

Outpatient 374°(336-417)  3.11°(271-357)  3.22°(2.72-3.82)  2.95°(249-349)  3.82°(3.27-4.45)
Hospital ownership

Government Ref Ref Ref Ref Ref

Private 1.30°(1.13-1.50)  0.99(0:83-1.19) 159°(1.28-1.98) — —
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Variable Total,aOR (95% Cl) Male (n=21,908), Female (n=16,475), Government Private (n=21,555),
aOR (95% Cl) aOR (95% Cl) (n=16,828),aOR  aOR (95% Cl)
(95% Cl)
Facility type
Clinic Ref Ref Ref Ref Ref
Hospital 0.04° (0.02-0.07)  0.02°(0.01-005)  0.06°(0.02-0.15)  504(0.58-4398) (01 (0.00-0.02)
Facility level
Hospital level A Ref Ref Ref Ref Ref
Hospital level B 097(0.74-126)  066%(0.47-092) 132(086-204)  065°(049087)  813°(212-3116)
Hospital level C 048° (0.35-064)  0.56°(0.39-081)  0.38°(0.24-061)  069%(0.51-094)  1.91(0.49-7.41)
Hospital level D 0.56" (0.39-0.80) 0.81 (0.50-1.31) 0.39P (0.22-0.67) 0.00P (0.00-0.00) 3.61 (0.92-14.19)
Others 057°(0.41-081)  052°(0.34-080)  055°(0.31-0.95  084(058-121)  058(012-2.82)
3p<.05.
bp<.01.
“Not applicable.

dINT: Nusa Tenggara

Disparitiesin Receiving Hemodialysis Among BPJS
Members

Tables 2 and 3 examine the associations between receiving
hemodialysis across BPJS membership types for total renal
failure claims, by subgroups, such as sex, facility ownership,
urbanicity, and region. Compared with individualsin thelowest
income group (nationally subsidized members), locally
subsidized members and informal worker categories had
significantly higher odds of receiving hemodialysis, with aORs
of 1.31 (95% CI 1.05-1.63) and 1.56 (95% Cl 1.34-1.82),
respectively. However, members in the formal worker group
had significantly lower odds of receiving hemodialysis (aOR
0.81, 95% Cl 0.68-0.98; Table 2).

By sex, the disparity between individuals in the lowest income
group (nationally subsidized members) and locally subsidized
members was statistically significant anong men (aOR 1.72,
95% CI 1.29-2.29) but not among women. In contrast, the
disparity between nationally subsidized members and informal
workers was significant for both sexes, with a notably larger
disparity among women (aORs of 1.27, 95% CI 1.05-1.53, for
men and 2.51, 95% CI 1.94-3.23, for women).

By facility ownership, the disparity between the nationally and
locally subsidized memberswas significant in both government
and private health facilities, with government facilities showing
slightly higher odds of receiving hemodialysis (aORs of 1.76
[1.34-2.31] and 1.48 [1.06-2.06] for government and private
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facilities, respectively). However, the disparity between
nationally subsidized members and informa workers was
statistically significant only in private health facilities (aOR
2.59, 95% Cl 2.06-3.27) and not in government facilities.

By urbanicity, the disparity between nationally and locally
subsidized members was significant in both urban and rural
settings, with rural areas showing higher odds of receiving
hemodialysis (aORs of 1.69 [1.14-2.50] and 2.40 [1.78-3.23],
respectively). The disparity between nationally subsidized
membersand informal workerswas also statistically significant
in both urban and rura areas, with aORs of 1.62 [1.21-2.17]
and 1.73 [1.41-2.12], respectively. Additionaly, the disparity
between nationally subsidized members and informal
nonworkerswas significant only in urban areas (aOR 1.46, 95%
Cl 1.02-2.09; Table 3).

By region, the disparity between the nationally and locally
subsidized members groupswas significant in both Javaor Bali
and non-Java or non-Bali regions, with dlightly higher odds
observed in the non-Java or non-Bali regions (aORs of 1.46,
95% CI 1.08-1.98, and 1.76, 95% CI 1.31-2.37, respectively).
The disparity between nationally subsidized members and
informal workers was significant only in Java or Bali (aOR
2.20, 95% Cl 1.82-2.67) and not in non-Javaor non-Bali regions.
Furthermore, the disparity between nationally subsidized
members and formal workers was significant exclusively in
non-Java or non-Bali regions (aOR 0.61, 95% CI 0.47-0.79).
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Table 2. Adjusted odds ratios (aORs) of receiving hemodialysis among Badan Penyelenggara Jaminan Sosial (BPJS) members with renal failure, by
sex and facility ownership in Indonesia between 2017 and 2022 (N=38,383).

Variable Total,aOR (95% Cl) Male (n=21,908), Female (n=16,475), Government Private (n=21,555),
aOR (95% ClI) aOR (95% Cl) (n=16,828), aOR aOR (95% ClI)
(95% ClI)
M ember ship
Nationally subsidized Ref Ref Ref Ref Ref

Locally subsidized
Informal nonworker
Informal worker

Formal worker

1.31%(1.05-1.63)
1.07 (0.87-1.32)

1.56° (1.34-1.82)

0.81%(0.68-0.98)

1.72° (1.29-2.29)
0.99 (0.72-1.36)

1.27%(1.05-1.53)
0.79 (0.62-1.01)

1.24 (0.89-1.72)

1.34(0.98-1.85)

2.51° (1.94-3.23)
1.06 (0.78-1.45)

1.76° (1.34-2.31)
0.72 (0.52-1.01)

1.21 (1.00-1.48)

0.81 (0.62-1.04)

1.482 (1.06-2.06)
1.62° (1.22-2.16)

2.59° (2.06-3.27)
1.18 (0.90-1.55)

Data year

2017 Ref Ref Ref Ref Ref

2018 0.80° (0.67-094)  0.72°(0.58-0.00)  0.82(0.64-1.06) 0.91(0.72-1.16) 0.712(0.54-0.92)

2019 0.832(0.71-0.98)  0.69° (0.56-0.87)  0.89(0.69-1.16) 0.93(0.73-1.19) 0.78% (0.60-1.00)

2020 0.812(0.67-0.97)  0.82(0.65-1.04) 0.722(0.54-0.95)  0.66°(0.48-090)  0-83(0.64-1.08)

2021 0.76°(0.63-091)  0.76%(0.60-0.98)  0.74%(0.55-0.99)  087(0.66-1.14) 0.62° (0.46-0.82)

2022 0.97 (0.81-1.16) 1.07(0.85-1.35)  092(0.70-1.22)  098(0.77-125) 0.9 (0.74-1.31)
Sex

Female Ref Ref Ref Ref Ref

Male 117° (1.04-1.32) — — 1.38°(1.14-1.66)  1.24° (1.07-1.45)
Agegroup (years)

18-39 Ref Ref Ref Ref Ref

40-49 137°(1.16-1.63)  1.69°(1.31-217)  110(0.88-1.37) 1.352(1.04-1.75)  1.26(0.99-1.59)

50-59 0.90 (0.76-1.07) 1.45° (1.17-1.80)  058°(0.45-0.74)  1.08(086-1.38)  (54P(0.43-0.68)

260 0.74°(0.63-086)  097(0.77-121)  (o54°(043-068) 083(065104) (62" (050-0.77)
Urbanicity

Rural Ref Ref Ref Ref Ref

Urban 1.07 (0.92-1.24) 1.04 (0.86-1.27) 1.08 (0.85-1.38) 1422 (117-172) 073 (0.58-0.91)
Region

Papua, Maluku, NT Ref Ref Ref Ref Ref

Java, Bali 8.30°(5.33-12.94)  12.50° (7.45-20.99) 4.50° (1.94-10.42)  6.68° (4.21-1059)  12.97° (3.71-45.29)

Sumatra 737°(4.71-11.54)  7.40° (4.37-12.55) 8.25°(355-19.15)  552°(3.44-8.85)  13.39P (3.82-46.92)

Kalimantan 554°(3.46-886)  4.00°(2.24-7.12)  6.09° (2.60-1429)  6.50° (3.98-10.61) 1.73(0.44-6.89)

Sulawes 1737103293 077(035169)  p713(112.654 ~ 136(077-240)  213(0558.23)
Services

Inpatient Ref Ref Ref Ref Ref

Outpatient 374°(336-417)  3.11°(271-357)  3.22°(2.72-382)  2.95°(249-349)  3.82°(3.27-4.45)
Hospital ownership

Government Ref Ref Ref Ref Ref

Private 1.30°(1.13-1.50)  0.99(0.83-1.19) 150°(1.28-1.98) — —
Facility type
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Variable Total,aOR (95% Cl) Male (n=21,908), Female (n=16,475), Government Private (n=21,555),
aOR (95% Cl) aOR (95% Cl) (n=16,828),aOR  aOR (95% Cl)
(95% Cl)
Clinic Ref Ref Ref Ref Ref
Hospital 004 (0.02-0.07)  0.02°(0.01-005)  0.06°(0.02-0.15)  504(0.58-43.98) (01" (0.00-0.02)
Facility level
Hospital level A Ref Ref Ref Ref Ref
Hospital level B 0.97 (0.74-1.26) 0667(047-002) 132(08620)  (0gsP (049087 813" (212-31.16)
Hospital level C 048° (0.35-0.64)  0.56°(0.39-0.81)  0.38°(0.24-061)  0.69%(0.51-094)  1.91(0.49-7.41)
Hospital level D 0.56° (0.39-0.80)  0.81(0.50-1.31) 0.39° (0.22-0.67)  0.00° (0.00-0.00)  3.61(0.92-14.19)
Others 057°(041-081)  052°(0.34-080)  055%(0.31-0.95)  0.84(0.58-1.21) 0.58 (0.12-2.82)
3p<,05.
bp< 01.
°NT: Nusa Tenggara.
dNot applicable.
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Table 3. Adjusted odds ratios (aORs) of receiving hemodialysis among Badan Penyelenggara Jaminan Sosial (BPJS) members with renal failure, by
urbanicity and region in Indonesia between 2017 and 2022.

Variable

Urban, aOR (95% Cl)

Rural, aOR (95% Cl)

Java, aOR (95% Cl)

Non-Java, aOR (95% Cl)

M ember ship
Nationally subsidized
Locally subsidized

Informal nonworker
Informal worker
Formal worker

Data year
2017
2018

2019
2020
2021
2022

Sex
Female
Male

Agegroup
18-39 years
40-49 years
50-59 years
60+ years

Urbanicity
Rural
Urban

Region
Papua, Maluku, NTd
Java, Bali
Sumatra
Kalimantan
Sulawesi

Services
Inpatient
Outpatient
Hospital owner ship
Government

Private

Facility type

Reference
1.692 (1.14-2.50)
1.46P (1.02-2.09)

1.62%(1.21-2.17)
0.96 (0.69-1.33)

Reference

0.71%(0.55-0.91)
0.73 (0.57-0.93)
0.52%(0.40-0.68)
0.51%(0.39-0.66)

0.74° (0.57-0.97)

Reference
0.85 (0.72-1.00)

Reference
1.08 (0.85-1.37)
0.66% (0.52-0.85)

0.68%(0.54-0.85)

Reference

C

Reference

8.77%(5.50-13.98)
9.02% (5.58-14.57)
7.56% (4.53-12.60)

3.67%(2.13-6.34)

Reference

2.75%(2.35-3.22)

Reference

1.22 (0.99-1.49)

Reference
2.40% (1.78-3.23)
0.78 (0.56-1.09)

1.73%(1.41-2.12)
0.87 (0.67-1.13)

Reference

0.94 (0.74-1.19)
1.02 (0.79-1.30)
1.10 (0.82-1.48)

1.22 (0.93-1.61)

1.32° (1.03-1.68)

Reference

1.772(1.46-2.14)

Reference

1.60% (1.25-2.05)
1.17 (0.93-1.49)

0.82 (0.65-1.04)

Reference

Reference

8.462 (3.20-22.33)
6.95% (2.65-18.25)
2.96° (1.07-8.18)

0.21 (0.06-0.75)

Reference

3.05%(2.54-3.67)

Reference

0.97 (0.78-1.19)

Reference
1.46° (1.08-1.98)
1.10 (0.85-1.43)

2.20%(1.82-2.67)
0.86 (0.68-1.09)

Reference

0.82° (0.67-0.99)
0.92 (0.75-1.12)

0.81 (0.65-1.01)
0.83 (0.65-1.04)

1.08 (0.87-1.35)

Reference

1.75% (1.50-2.03)

Reference

0.86 (0.70-1.07)

0.712(0.57-0.87)

0.512(0.42-0.63)

Reference

1.19 (0.97-1.45)

Reference

Reference

3.11%(2.71-3.58)

Reference

1.32%(1.10-1.57)

Reference

1.76%(1.31-2.37)
1.43 (1.00-2.07)

1.02 (0.81-1.28)

0.612(0.47-0.79)

Reference

0.76 (0.58-1.01)
0.77 (0.59-1.02)
0.94 (0.71-1.25)
0.93 (0.70-1.24)

1.04 (0.78-1.38)

Reference

0.662(0.56-0.78)

Reference

2.07%(1.58-2.72)
0.86 (0.66-1.11)

0.78 (0.59-1.03)

Reference

0.91 (0.73-1.14)

Reference

Reference

3.87%(3.26-4.59)

Reference

1.342(1.10-1.64)
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Variable Urban, aOR (95% Cl)  Rural, aOR (95% CI)  Java, aOR (95% CI)  Non-Java, aOR (95% Cl)
Clinic Reference Reference Reference Reference
Hospital 0.10%(0.04-0.24) 0.02%(0.01-0.04) 0.05%(0.03-0.10) 0.01%(0.00-0.02)

Facility level
Hospital level A Reference Reference Reference Reference
Hospital level B 1.43° (1.07-1.92) 2.05(0.44-9.56) 2.00% (1.36-2.94) 0.35% (0.25-0.49)
Hospital level C 0.26%(0.19-0.36) 3.40 (0.72-16.00) 0.85 (0.56-1.31) 0.24%(0.17-0.35)
Hospital level D 0.07%(0.02-0.18) 4.30 (0.91-20.44) 1.57 (0.95-2.60) 0.01%(0.01-0.03)
Others 0.51%(0.36-0.74) 3.13 (0.63-15.48) 1.29 (0.82-2.02) 0.19%(0.11-0.33)

%P<.01.
3P<.05.
®Not applicable.

dNT: Nusa Tenggara.

Disparitiesin Accessto Hemodialysis Among BPJS
Members Across Covariates

Within Indonesia’'s national health insurance system, men
demonstrated  significantly higher odds of receiving
hemodialysis compared with women (aOR 1.17, 95% ClI
1.04-1.32). However, age-related disparitieswere more nuanced.
Compared with the youngest age group (18-30 years),
individuals aged 40 to 49 years were significantly more likely
to receive hemodialysis (aOR 1.37, 95% Cl 1.16-1.63), while
older adults aged =60 years were less likely (aOR 0.74, 95%
Cl 0.63-0.86; Table 2).

Regarding urbanicity, although patients in urban areas had
slightly higher rates of receiving hemodialysis, the difference
was not statistically significant in the multivariate analysis
(Table 2). Regiona disparities, however, were notable.
Compared with membersresiding in the least advantaged region
(Papua, Maluku, and Nusa Tenggara), those living in other
regions had significantly greater odds of accessing hemodialysis,
with particularly high odds observed in Java or Bali, Sumatra,
and Kalimantan (aORs of 8.30, 95% Cl 5.33-12.94, 7.37, 95%
Cl 4.71-11.54, and 5.54, 95% CI 3.46-8.86, respectively).

Facility-level characteristics also played a significant role.
Patients using outpatient services were more likely to receive
hemodialysis compared with those in inpatient services (aOR
3.74,95% CI 3.36-4.17). Furthermore, patientstreated at private
facilities had higher odds of accessing hemodialysis than those
at government-run facilities (aOR 1.30, 95% CI 1.13-1.50).
When examining at the facility level, patients in hospitals
classified below level A had lower odds of receiving
hemodialysis, with significant disparities evident for those
treated at level C and level D hospitals, aswell asin other types
of facilities, such asclinics and speciaized hemodiaysis centers.

Discussion

Overview

Our study highlights significant socioeconomic, demographic,
and facility-level disparities in hemodiaysis claim patterns,

https://publichealth.jmir.org/2025/1/€73731

which—within the context of near-universd BPJS
coverage—can be considered areasonabl e proxy for disparities
in access to renal care among members diagnosed with renal
failurein Indonesia. Using national health insurance claimsdata
from 2017 to 2022, we identified inequities across membership
types, sex, age, urbanicity, region, and facility characteristics.
These findings underscore the need for targeted interventions
to address barriers to equitable health care access, particularly
in lower socioeconomic groups and underserved regions.

Socioeconomic Disparities

The disparities observed in hemodialysis access across BPJS
membership types reflect broader inequitieswithin Indonesia's
health care system. Informal workers had higher odds of
receiving hemodialysis compared with those in the lowest
income group (nationally subsidized members). This suggests
that while BPJS coverage reduces financial barriers for
subsidized members, other systemic obstacles—such as
accessibility and awareness—may disproportionately affect the
lowest income groups. Prior studies have similarly reported that
socioeconomically disadvantaged populations often face
multiple barriers to accessing specialized health care services,
even under universal health coverage schemes[7,10,17,18].

In contrast, formal workers had lower odds of receiving
hemodialysis, which may reflect competing demands of
employment that limit their ability to access treatment. This
alignswith research indicating that time and resource constraints
among employed popul ations can adversely impact health care
use[25]. Policymakers should consider tailored strategies, such
as workplace health initiatives, to mitigate these challenges.

Demographic and Regional Disparities

Demographic analysis revealed notable sex-based disparities,
with men being more likely to receive hemodialysis than
women. This finding echoes global trends where men often
exhibit higher health care usefor certain conditions, potentially
because of physiological differencesin disease progression or
socia factors influencing health-seeking behavior [26].
Age-based disparitieswere also evident, with younger patients
more likely to access hemodialysis compared with older adults.
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This aligns with findings from other LMICs where older
populations face higher treatment discontinuation rates due to
financial, logistical, or health-related constraints [27].

Regional disparities were particularly stark, with patients in
Java or Bali having significantly higher odds of receiving
hemodialysis compared with those in Papua, Maluku, and Nusa
Tenggara. Java or Bali's well-developed hedlth care
infrastructure likely contributes to this advantage, while the
limited availability of specialized facilities in less advantaged
regions hinders access. Previous studies have documented
similar regional and urban-rural divides in health care access,
emphasizing the need for infrastructure investments to bridge
these gaps [20,28].

Facility-L evel Factors

Facility-level factorsplayed acrucial rolein determining access
to hemodialysis. Outpatient services were significantly
associated with higher odds of receiving hemodiaysiscompared
with inpatient settings. This may reflect the chronic nature of
renal failure, where frequent outpatient visits for dialysis are
standard. However, reliance on outpatient care may disadvantage
patients who lack consistent transportation or proximity to
facilities, as observed in other studies on chronic disease
management [29]. Facility ownership and level also influenced
access disparities. Patientstreated at private facilitieswere more
likely to receive hemodialysis than those in government-run
hospitals. Thisfinding highlights potential differencesin service
capacity or quality between private and public providers, a
concern frequently raised in studies on dual-sector health care
systems [6,30]. The consistently lower odds of hemodialysis
claims observed in hospitals below level A likely reflect the
referral systemin Indonesia, where the most severe and complex
renal failure cases are concentrated at national referral (level
A) hospitals; this pattern may therefore indicate appropriate
care alocation rather than inequality, while disparities across
regions and facility types may still contribute to variation in
access [11,23].

For policy, to address the observed disparities in hemodialysis
access, policy makers should consider targeted interventions.
Outreach programsfocused on subsidized members, particularly
inrural and underserved regions, can help overcome geographic
and financiad barriers through expanded transportation
assistance, public education campaigns, and community-based
dialysiscenters. Strengthening government health facilitieswith
investments in equipment, staffing, and training is essential to
improving service quality and equity, while public-private
partnerships could enhance service delivery and affordability
[6]. In Indonesia, dialysis services remain overwhelmingly
hospital-based, with the Indonesia Renal Registry reporting that
98% of patients receive hemodialysis while only 2% use
continuous ambulatory peritoneal dialysis, despite continuous
ambulatory peritoneal dialysis being cost-saving and fully
covered by BPJS[31]. This underuse indicates that aternative
modalities and service adaptations—such as home-based or
mobile dialysis and flexible scheduling—are insufficiently
implemented. Our analysis aso showed that formal sector
workers had lower odds of hemodialysis claims compared with
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other groups, which may reflect work-related barriers.
Addressing these challenges could involve piloting flexible
work policies and mobile dialysis units, supported by evidence
that flexible scheduling helps patients maintain employment
and that mobile services can reduce transport-related barriers
[31,32]. Finaly, raising awareness about rena failure
management among patients and health care providers can
improve timely recognition and management of the condition
[13,14].

This study has severa limitations. First, this study focuses on
claims involving hemodialysis, which accounts for over 90%
of dialysis-related procedures in the dataset. While peritoneal
dialysis and transplantation are technically available in
Indonesia, their uptake is extremely limited and inconsistently
captured in claims data, which may result in the exclusion of a
small subset of patients receiving alternative modalities [5,13].
Second, claims data may not capture all cases of renal failure,
particularly among uninsured or underdiagnosed populations.
Third, while aORs provide insights into associations, causal
relationships cannot be inferred. Future research should explore
longitudinal data to better understand the dynamics of
hemodialysis access over time.

While delays in care-seeking and treatment initiation are
plausible concernsin Indonesia’s health system, our claim-level
data do not allow us to measure patient-level outcomes, such
astimeto first dialysis, missed sessions, or referral delays. As
such, theseissues cannot be empirically confirmed in this study
and should be addressed in future research using longitudinal
or patient-level data.

Conclusions

This study provides critical insights into socioeconomic,
demographic, and facility-level disparitiesin hemodialysisclaim
patterns among BPJS membersin Indonesia. Hemodiaysiswas
provided in 75.6% (29,017/38,383) of renal failure claims.
Nationally subsidized members had significantly lower odds of
receiving hemodialysis compared with informal workers and
locally subsidized members, with aORs of 1.56 and 1.31,
respectively. Disparities were more pronounced in rural areas,
where locally subsidized members had higher odds (aOR 2.40)
than their nationally subsidized counterparts. Patientsin private
facilities (aOR 1.30) and urban areas had better access, while
regional disparitiesfavored developed regionslike Javaor Bali.

While these findings highlight meaningful inequities, it is
important to note that our dataset is claim-based and does not
permit direct assessment of patient-level outcomes, such astime
to first dialysis, missed sessions, or referral delays. Future
studiesincorporating longitudinal patient trgjectories are needed
to examine these dynamics more precisely. Nevertheless, the
disparities identified here underscore the need for coordinated
policy action. Strengthening health care infrastructure,
expanding community-based and mobile dialysis services,
improving workplace flexibility for formal sector workers, and
reducing barriersfor subsidized and rural populations are critical
steps. By implementing targeted interventions, Indonesia can
make significant progresstoward universal and equitable access
to essentia rena care services.
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