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Introduction

Cancer financing plays a crucial role in mitigating the 
health and economic burdens faced by patients and their 
families. The substantial costs of treatment, combined 
with indirect expenditures such as transportation and 
caregiving, contribute significantly to financial distress, 
particularly among low-income households [1, 2]. 
Strengthening financial protection mechanisms for cancer 
care is therefore critical to ensuring equitable access [3]. 

Indonesia has implemented comprehensive payment 
reforms through the Indonesia Case-Based Groups 
(INA-CBG) system under the National Health Insurance 
(JKN), managed by BPJS Kesehatan. This prospective 
payment mechanism replaces the traditional fee-for-service 
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model by linking reimbursement to specific diagnoses [4, 
5]. While intended to improve administrative efficiency 
and cost control, the system has also created challenges 
due to mismatches between fixed INA-CBG tariffs 
and actual hospital-incurred medical costs [6, 7]. Such 
discrepancies can result in financial deficits, particularly in 
the management of complex or chronic conditions [6, 8]. 
Evidence from childbirth, hypertension, and hemodialysis 
further shows that real hospital costs frequently exceed 
INA-CBG claims [4, 5, 8]. Nevertheless, diagnosis-related 
group (DRG) systems like INA-CBG have demonstrated 
benefits internationally, including greater cost-efficiency, 
transparency, and shorter hospital stays [9, 10].

Previous studies in Indonesia have reported significant 
discrepancies between hospital-incurred medical costs and 
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INA-CBG reimbursement rates for cancer care. Analyses 
of breast, cervical, and lung cancer patients show that 
chemotherapy, pharmaceutical services, and medical 
devices are the primary cost drivers [11]. In lymphoma, the 
chemotherapy burden alone may reach nearly one-sixth of 
the national GDP per capita per hospital visit [12]. These 
financing gaps undermine the quality and sustainability 
of oncology services, particularly in hospitals that depend 
heavily on BPJS reimbursement, and risk limiting patient 
access [11, 12]. Moreover, the financial toxicity of cancer 
treatment is exacerbated by sociodemographic factors, 
including low household income and high dependency 
ratios [13].

Although previous studies have explored the 
financial burden of cancer care in Indonesia, systematic 
investigations comparing hospital-incurred medical 
costs with reimbursement rates remain limited in the 
Indonesian context. This gap is particularly evident in 
analyses of INA-CBG and non-INA-CBG claims for 
breast cancer chemotherapy. The present study, therefore, 
aims to compare hospital-incurred medical costs with 
reimbursement values under the JKN scheme. We 
hypothesized that the costs of breast cancer chemotherapy 
substantially exceed standardized reimbursement 
amounts. The findings are expected to provide empirical 
evidence to guide policy reforms and strengthen the 
financial sustainability of oncology services within the 
JKN framework.

Materials and Methods

Study Design and Objective
A retrospective observational cross-sectional study 

was conducted at a state hospital in Surabaya, Indonesia, to 
examine the cost discrepancies between hospital-incurred 
medical costs and the reimbursement claims submitted 
to BPJS Kesehatan for breast cancer patients receiving 
chemotherapy in either inpatient or outpatient settings. 
This study analyzed secondary data collected from 
January through December 2021, within the framework 
of Indonesia’s National Health Insurance (JKN) program.

Setting
The study was conducted at a government-affiliated 

tertiary hospital that provides comprehensive oncology 
services and participates in the JKN reimbursement 
scheme managed by BPJS Kesehatan.

Participants
Eligible participants in this study were adult patients, 

aged 18 years and older, who had been diagnosed with 
breast cancer (ICD-10 code: C50) and who received at 
least one complete cycle of chemotherapy during the 
specified study period. The inclusion criteria were as 
follows: (1) a histopathologically confirmed diagnosis of 
breast cancer, (2) comprehensive clinical and financial 
documentation, (3) a clearly documented chemotherapy 
regimen, and (4) treatment reimbursed through BPJS 
Kesehatan, either via the INA-CBG or non-INA-CBG 
pathways. Patients were excluded if their records were 
incomplete or if their reimbursement was processed 

outside of the BPJS Kesehatan system. The majority of 
included patients presented with advanced disease (stage 
IV), which may influence the cost profile compared with 
early-stage patients.

Study Size
The final sample consisted of 80 patients. No formal 

sample size calculation was performed, as all eligible 
patients during the study period were included. This total 
sampling approach reduced selection bias.

Data Sources and Measurement
Clinical and financial data were retrieved from three 

primary sources: (1) hospital billing systems, (2) electronic 
medical records (EMRs), and (3) BPJS Kesehatan 
claim documentation. Two reimbursement schemes 
were assessed: (a) INA-CBG claims, using bundled 
payments by diagnosis grouping, and (b) non-INA-CBG 
claims, reimbursed through itemized billing outside the 
INA-CBG structure.

All costs were recorded from the healthcare provider’s 
perspective in Indonesian Rupiah (IDR). For reference, the 
average exchange rate in 2021 was IDR 14,300 per USD.

The analysis is limited to direct medical costs as the cost 
perspective is used, which comprised: (1) pharmaceutical 
supplies, (2) medical devices and disposable supplies, 
(3) clinical pharmacy services, (4) handling of cytotoxic 
medications, (5) chemotherapy administration, (6) 
nursing care, (7) oncologist services, and (8) inpatient 
room charges. Indirect costs (e.g., transportation, 
productivity loss, caregiver expenses) and diagnostic 
investigations beyond chemotherapy were excluded to 
ensure consistency and comparability across patients. 
Within the INA-CBG scheme, diagnostic examinations 
are reimbursed separately from the chemotherapy service 
package, leading to their exclusion from this study’s 
calculations, despite being part of direct medical costs. 
These excluded components may substantially contribute 
to the overall financial burden and should be considered 
in future burden-of-illness or cost-effectiveness analyses.

Variables
The primary outcome was the cost gap per treatment 

episode, defined as the difference between hospital-incurred 
medical costs and the corresponding JKN reimbursement 
amount. Independent variables included INA-CBG case 
code, chemotherapy regimen, reimbursement type (INA-
CBG and non-INA-CBG), treatment setting (inpatient vs 
outpatient), and length of stay (for inpatients).

Bias Control
To reduce selection bias, all patients who met the 

eligibility criteria and had complete records during 
the study period were included. Information bias was 
minimized by cross-validating data across billing 
systems, EMRs, and BPJS claim documentation. No data 
imputation was performed; cases with missing critical 
information were excluded.

Statistical Methods
Descriptive statistics were used to summarize patient 
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presented in Table 2.

Normality Tests of Cost Variables by INA-CBG Code
The Shapiro–Wilk test demonstrated that all continuous 

variables, including hospital-incurred medical costs and 
BPJS reimbursement values, significantly deviated from 
a normal distribution (p < 0.05). Reimbursement values 
for the C-3-13-0 group were identical across all cases. 
Results are presented in Table 3.

Comparison of Hospital-Incurred Medical Costs and 
INA-CBG Reimbursements

Wilcoxon signed-rank tests confirmed that hospital-
incurred medical costs consistently exceeded INA-CBG 
reimbursement values. For C-3-13-0, the median cost 
was IDR 3,657,290 (IQR 854,633) compared with a fixed 
reimbursement of IDR 1,161,000 (IQR 0), resulting in a 
significant median shortfall (p < 0.001). For C-4-13-I, 

and cost characteristics. Categorical variables are 
presented as frequencies and percentages. Continuous 
variables were assessed for normality using the Shapiro–
Wilk test and were found to be non-normally distributed 
(p < 0.05); therefore, medians and interquartile ranges 
(IQRs) are reported. Paired comparisons between 
hospital-incurred medical costs and reimbursement values 
were conducted using the Wilcoxon signed-rank test (two-
tailed, α = 0.05). Prespecified subgroup analyses were 
performed by INA-CBG code and chemotherapy regimen. 
Analyses were conducted using SPSS Statistics version 
27 (IBM Corp., Armonk, NY, USA). No adjustment for 
multiple comparisons was applied.

Ethical Considerations
The study adhered to the principles of the Declaration 

of Helsinki and was approved by the Research Ethics 
Committee of Universitas Airlangga Hospital (No. 086/
KEP/2022). All patient data were anonymized prior to 
analysis, and the requirement for informed consent was 
waived due to the retrospective design.

Results

Participant Characteristics
A total of 80 breast cancer patients who received 

chemotherapy between January and December 2021 were 
included using a total sampling approach. The majority 
were female (97.5%), with only two male patients (2.5%). 
Most participants were aged 30–50 years (71.25%), and a 
substantial proportion (64.1%) were diagnosed with stage 
IV disease. In terms of INA-CBG coding, 93.75% were 
classified under C-3-13-0, while 6.25% were assigned 
to C-4-13-I. No missing data were recorded. Baseline 
characteristics are summarized in Table 1.

Direct Medical Costs (Excluding Chemotherapy Drugs)
The distribution of direct medical costs, excluding 

chemotherapy drug costs, showed that chemotherapy 
administration accounted for the largest share (57.93%), 
followed by nursing care (14.04%) and handling of 
cytotoxic drugs (7.88%). The mean total direct medical 
cost per treatment episode, excluding chemotherapy 
drugs, was IDR 3,665,080. A detailed breakdown is 

Variable Number of 
Patients

Percentage 
(%)

n

Age (years) 80 (100%)
     30-40 31 38.75%
     41-50 26 32.50%
     51-60 15 18.75%
     >60 8 10.00%
Sex
     Male 2 2.50%
     Female 78 97.50%
Cancer Stage
     0 5 6.41%
     I 0 0.00%
     II 5 6.41%
     III 13 16.67%
     IV 50 64.10%
     Unspecified 5 6.41%
INA-CBG Code
     C-3-13-0 75 93.75%
     C-4-13-I 5 6.25%

Direct Medical Costs Total Cost (IDR) Percentage Mean ± SD
Pharmaceutical Supplies 8160016 2.78% 103291 ± 94654
Medical Devices and Disposable Medical Supplies 14919482 5.09% 186494 ± 90452
Clinical Pharmacy Services 2260000 0.77% 28250 ± 5687
Cytotoxic Drug Handling 23100000 7.88% 355385 ± 123150
Oncologist Services 13375000 4.56% 169304 ± 76998
Chemotherapy Administration 170000000 57.93% 2151899 ± 533220
Nursing Care 41166930 14.04% 527781 ± 96362
Inpatient Room Charges 20300000 6.92% 414286 ± 110397
Total Cost (IDR) 293281428 100% 3665080 ± 799467

Note: Costs are presented in IDR. Average exchange rate during the study period: IDR 14,300 per USD. Mean ± SD values represent the average 
cost per patient across the study cohort (n=80). Since each patient underwent multiple chemotherapy cycles, the per-patient costs may appear high 
but reflect cumulative expenses during the study period.	

Table 2. Distribution of Direct Medical Costs Excluding Chemotherapy Medications

Table 1. Patient Characteristics
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INA-CBG 
Groups

Variables n Mean ± SD (IDR) Median (IQR) 
(IDR)

Range 
(IDR)

Shapiro-
Wilk (p)

Decision

C-4-13-I Actual Cost 5 4420236 ± 1099618 3964189 (1615882) 2627405 0.024* Not normally 
distributed

JKN Reimbursement 5 2496180 ± 471425 2151900 (860700) 860700 0.006* Not normally 
distributed

C-3-13-0 Actual Cost 75 3.630.737 ± 759928 3657290 (854633) 3765805 <0.001* Not normally 
distributed

JKN Reimbursement 75 1161000 ± 0 1161000 (0) 0 - Constant

Table 3. Descriptive Statistics and Shapiro–Wilk Normality Test for INA-CBG Groups C-4-13-I and C-3-13-0 

Note: p < 0.05 indicates a significant deviation from normality; IQR, Interquartile Range (Q3–Q1); Constant data, all values are identical (SD = 0, 
IQR = 0). 

INA-CBG 
Code

Mean ± SD Actual 
Cost (IDR)

Median (IQR) (IDR) Mean ± SD JKN 
Reimbursement (IDR)

Median (IQR) 
(IDR)

Mean Cost 
Difference (IDR)

p-value

C-3-13-0 3630737 ± 759928 3657290 (854633) 1161000 ± 0 1161000 (0) 2469737 ± 759928 <0.001

C-4-13-I 4420236 ± 1099618 3964189 (1615881.5) 2496180 ± 471425 2151900 (860700) 1924056 ± 896859 0.031

Table 4. Comparison of Actual Costs and Reimbursement Values under INA-CBG Codes within the JKN Scheme 

Note: Statistical significance based on Wilcoxon signed-rank test; p < 0.05 indicates a significant difference between actual costs and reimbursement 
values. For INA-CBG reimbursement values, the standard deviation is zero because tariffs are fixed and uniform across patients within the same 
INA-CBG code. 

Variable n Mean ± SD (IDR) Median (IQR) (IDR) Range (IDR) Shapiro-Wilk (p) Decision

Actual Cost 20 700493.20 ± 1348307.625 341476.00 (453865) 6164835 0.001* Not normally distributed

JKN Reimbursement 20 693692.95 ± 1355692.991 336472.50 (418686) 6190045 0.001* Not normally distributed

Note: Shapiro–Wilk test was used to assess data normality. p-values < 0.05 indicate non-normal distribution

Table 5. Descriptive Statistics and Normality Test of Actual Costs and JKN Reimbursement by Chemotherapy Regimen 

the median cost was IDR 3,964,189 (IQR 1,615,882) 
compared with a median reimbursement of IDR 2,151,900 
(IQR 860,700), resulting in a median shortfall of IDR 
1,812,289 (p = 0.031). Reimbursement values for the 
C-3-13-0 group were identical across all cases (SD = 0), 
reflecting the fixed tariff system in place. These findings 
are summarized in Table 4.

Normality Tests of Cost Variables by Chemotherapy 
Regimen

Normality testing of cost variables across chemotherapy 
regimens indicated that most distributions were non-
normal, supporting the use of non-parametric methods. 
Details are provided in Table 5.

Cost Differences by Chemotherapy Regimen
Analysis of individual chemotherapy regimens using 

Wilcoxon signed-rank tests identified specific drugs with 
significant under-reimbursement. Statistically significant 
differences were found between hospital-incurred costs 
and JKN reimbursement for Brexel® 20 mg (p < 0.001), 
cyclophosphamide 1g (p = 0.002), vinorelbine 10mg (p = 
0.039), and Vinorkal® 10mg/ml (p = 0.002).

Conversely, although a numerical cost difference 
was observed for cyclophosphamide (Endoxan® 
1000 mg) with a median shortfall of IDR 55,822, this 
difference was not statistically significant (p = 0.180). 
Similarly, several other widely used regimens, including 
paclitaxel, epirubicin, and goserelin (Zoladex®), showed 
no significant cost differences. These findings highlight 

that reimbursement gaps are regimen-specific and more 
pronounced for certain drugs. Furthermore, a combined 
analysis of all drug regimens did not reveal a significant 
overall cost difference (p = 0.870). A detailed comparison 
of drug levels is available in Table 6.

Discussion

This study reveals a substantial cost disparity between 
the actual expenditures incurred by hospitals and the 
reimbursement values provided under the JKN scheme 
for breast cancer patients receiving chemotherapy. 
Consistent with the initial hypothesis, both the INA-CBG 
package scheme and the non-INA-CBG scheme fail to 
cover the true clinical costs. The median cost shortfall 
was IDR 2,496,290 for cases classified as C-3-13-0 and 
IDR 1,812,289 for C-4-13-I, with both differences being 
statistically significant. These results align with previous 
research findings suggesting that INA-CBG rates are 
inadequate to meet the actual expenses associated with 
cancer chemotherapy [14–16].

The majority of patients are classified as stage IV 
(64.1%), and nearly all fall under the INA-CBG code C-3-
13-0 (93.75%) (Table 1). This predominance of advanced-
stage cases highlights the referral patterns to tertiary 
hospitals, as well as potential delays in the detection 
and access to early diagnosis at the primary care level. 
Previous studies have indicated that referral delays, along 
with geographic and socioeconomic barriers, continue 
to influence the timing of breast cancer presentations 
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in Indonesia and other middle-income countries [17, 
18]. This finding emphasizes that diagnosis-based rate 
estimates that do not take into account the clinical burden 
of advanced stages are at risk of resulting in inadequate 
funding for high-referral hospitals [14, 19].

The analysis of cost components indicates that 
chemotherapy administration services comprise over half 
of the total direct non-drug medical costs, accounting for 
57.93%. This is followed by nursing services at 14.04% 
and cytostatic handling at 7.88% (see Table 2). These 
figures underscore the substantial demand for human 
resources and logistical support required for cancer 
treatment, particularly during complex chemotherapy 
procedures. Within package tariff systems like INA-CBG, 
the workload and non-drug operational expenses of 
this nature are often insufficiently represented, leading 
to a potential discrepancy between the tariffs and the 
actual service requirements [11, 15, 20]. Therefore, the 
adjustment of diagnosis-based tariffs needs to consider 
the cost components of non-drug services in greater detail 
to ensure the continuity of quality oncology services in 
JKN facilities.

Comparisons between treatment regimens reveal that 
several chemotherapeutic agents, particularly Vinorelbine, 
impose significant cost burdens that are not addressed 
by non-INA-CBG claim rates. Furthermore, targeted 
therapies, such as Trastuzumab (Herzemab®), showed a 
strong trend towards higher costs, although this difference 
did not reach statistical significance (p = 0.063). This 
variation among regimens supports findings that the 
bundled tariff structure does not adequately account for 
the high prices of cytotoxic drugs, particularly in the case 
of targeted therapies [15, 21]. The discrepancy between 
tariffs and actual costs can disrupt the sustainability of 
tertiary hospitals that manage advanced cases. Hospitals 
may avoid the use of expensive medications or implement 
informal balance billing mechanisms, which risks 
exacerbating access inequalities.

Studies from various financing arrangements indicate 
that under-reimbursement may lead to a decrease in the 
volume of services and quality [14, 15, 22]. Countries 
with more advanced DRG systems have implemented 
outlier payment mechanisms and carve-outs to avoid 
under-reimbursement for innovative and high-cost 
therapies [23, 24]

This research was carried out at a tertiary referral 
hospital. Due to the potential variability in costs resulting 
from the characteristics of the facilities and patient 
caseloads, these findings should be interpreted with 
caution before being generalized to a national level. 
Additionally, indirect costs, such as transportation and 
family time, were not included, which means that the 
overall estimate of the economic burden is likely to 
underestimate the actual value. The subgroup sizes for 
several treatment regimens and INA-CBG codes are 
relatively small, resulting in limitations regarding the 
precision of the estimates. Furthermore, the retrospective 
design of the study relies heavily on the completeness of 
documented billing and claims. Although efforts were 
made to triangulate data from various internal sources, 
an unavoidable risk of information bias remains. It is also 

important to note that this study did not assess clinical 
outcomes, such as therapy response or side effects, which 
could significantly influence resource utilization patterns.

Regular revisions of INA-CBG tariffs should be 
prioritized, especially for patients with advanced-stage 
cancer. Implementing a mixed payment model that permits 
carve-outs for high-cost medications or service-oriented 
logistics could improve the accuracy of compensation. 
Additionally, incorporating activity-based costing at the 
hospital level can yield precise data for national tariff 
adjustment inputs [15, 20] Khoirunnisa et al., 2024).

In conclusion, this study demonstrates a substantial 
disparity between hospital-incurred medical costs and 
JKN reimbursement tariffs for breast cancer chemotherapy 
in Indonesia. Such under-reimbursement threatens the 
financial sustainability of oncology services and may 
compromise equitable patient access. To ensure fair 
compensation and service quality, the JKN payment 
system should adopt periodic tariff revisions based on 
activity-based costing and incorporate hybrid or carve-
out payment models for high-cost therapies. Broader, 
multicenter cost analyses integrating clinical outcomes 
are recommended to guide evidence-based policy reforms 
and strengthen the long-term sustainability of cancer 
financing in Indonesia.
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