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ABSTRACT

Introduction: Since the national health insurance launched in 2014, the hospital claimed the cost of health services 
through the Indonesian-Case Base Groups’ (INA-CBGs) rate but there was a negative cost variance between the INA-
CBGs rate and the hospital tariff. The study aimed to analyse and compare the unit cost of the caesarean section 
(c-section) between the hospital tariff, the INA-CBGs rate, the clinical pathway tariff, and the actual unit cost. Ma-
terials and methods: The research was a cross-sectional study that compared the unit cost of the caesarean section 
(c-section) between the hospital tariff, the INA-CBGs rate, the clinical pathway tariff, and the actual unit cost. The 
population was the bills of all patients who undertreatment c-section in September 2021 at Hospital X. The data 
were analysed using descriptive statistic and calculated the cost variance between four different tariffs. Results: The 
comparison in ascending order starting from the highest to the lowest unit cost of c-section service was the hospital 
tariff, the INA-CBGs rate, the unit cost of actual health service, and the clinical pathway tariffs. The actual unit cost 
reflected the hospital activities that did not adhere to the clinical pathway, so it might cause a negative cost variance 
and loss for the hospital. Conclusion: The unit cost of c-section based on clinical pathway using the ABC method was 
lower than the INA-CBGs tariff. The hospital should implement the clinical pathway for all health service activity to 
reduce cost variance and to improve efficient health service quality.
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INTRODUCTION

Since 2014, Indonesia has launched the National 
Health Scheme (NHIS) to respond to the mandatory of 
the Sustainable Development Goals (SDGs) to achieve 
the Universal Health Coverage (UHC) (1). The UHC 
embodies three aims: 1) equity in access to health 
services; 2) good quality of health services; and 3) 
financial risk protection (2). Indonesia regulated the 
Social Security Agency for Health (SSAH) as a single 
public entity to administer the NHIS. The SSAH has 
legal authority to collect and manage NHIS funds and it 
is allowed to directly make a contract with primary care 
health providers and hospitals (1).

The NHIS created a new scheme for the Indonesian-Case 
Based Groups (INA-CBGs) to pay hospital fees. The INA-
CBGs is the amount of claim payment by the hospital 
to the SSAH in terms of a package of services based on 
the classification of disease, diagnosis, and procedure 
(3). The claims in the INA-CBGs were based on case 
mix diagnoses of ICD-X (International Classification of 
Diseases 10th Revision) that consisted of 289 case-based 
groups for outpatient care and 789 case-based groups 
for inpatient care provided by the SSAH (1).  The scheme 
of the INA-CBGs payment to hospitals covers both 
inpatient and outpatient services and includes laboratory 
tests, medication, medical supplies, procedure fees, and 
medical consultation (1). The INA-CBGs tariff was paid 
according to the class hospitals (class A, B, C, or D). The 
private hospitals were paid 3% more for inpatients and 
5% more for outpatients than the public hospitals which 
obtain medical supplies and operational funds from the 
government (1). The scheme became a challenge for 
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the private hospital how to manage the budget for the 
financial organization and maintain a good quality of 
health service for patients. 

The INA-CBGs claim for hospitals have positive impacts 
on their efficiency and financial performance in public 
hospitals (4). Meanwhile, the INA-CBGs tariffs for the 
private hospitals showed negative cost variances when 
compared to the actual hospital tariff that might cause loss 
for the organizations (5,6). The cost variance between 
the INA-CBGs and the hospital rate was determined by 
monitoring clinical pathway implementation, auditing 
of clinical pathway, and the case-mix manager’s role in 
cost control and quality control of healthcare service (7).

Hospital X was chosen in this because it is a private 
hospital that has accepted the INA-CBGs payment since 
2018 and the highest patient billing was from NHIS 
(81.73%; 10,247 patients  ) among all payment e.g., out-
of-pocket and private health insurances in September 
2021. Hospital X also reported negative cost variance, 
between INA-CBGs payment and the hospital tariff, for 
four years consecutively that has exceeded loss limit 
than -$ 33,333.33 per month since 2019. Therefore, 
what Hospital X experienced from INA-CBGs payment 
should be evaluated not only from the hospital finance 
perspective but also from health economy and actual 
health service compared to the clinical pathway in the 
hospital. 

According to the internal report of Hospital X by the case-
mix manager, the hospital had 81,73% NHIS patients. 
From January 2018 until September 2021, the hospital 
accountant found negative cost variance since 2018 
with a proportion of -3.7% (IDR Rp -4,568,938.646; 
US $ -295,399.15) up to 2021 with a proportion -6.4% 
(IDR Rp -7,083,897.287; US $ -458,000.73). The most 
negative cost variance at Hospital X was found in a group 
of obstetrics and gynaecology. In September 2021, the 
group claimed c-section, as the highest of negative cost 
variance among the case-base group, with an amount of 
IDR Rp -575,965.281 (US $-37,238.33). 

The INA-CBGs rate has not changed since 2014 even 
the inflation increased over time. The hospital tariff 
should be evaluated to determine whether it complied 
with the clinical pathway. The study also would like to 
calculate the hospital tariff using an accounting method 
called Activity-based Costing (ABC). The ABC is a 
financing based on production activity and services. The 
ABC method was able to determine the right amount of 
unit cost, show non-financial information, and identify 
ineffective resources (8). Some studies showed the ABC 
method created new unit costs that was lower than the 
hospital tariff and the INA-CBGs and recommended the 
ABC as the evaluation tool because the unit cost was 
more accurate based on cost driver in the health service 
activity (7,9,10). 

Thus, the study aimed to analyse and compare the unit 
costs of the c-section service package between the 
hospital tariff, the clinical pathway tariff using the ABC 
method, the unit cost based on actual health services, 
and the INA-CBGs rate at Hospital X.

MATERIALS AND METHODS 

The study was a cross-sectional and an observational 
analysis to compare the unit cost between the hospital 
tariff, the clinical pathway tariff using the ABC method, 
the unit cost based on actual activities, and the INA-
CBGs rate that took place at Hospital X located in an 
urban setting. The research was conducted in year 
March– July 2022 after obtaining the ethical approval 
from the ethical committee in April 2022. 

The first step was data collection of all patient bills in a 
group of c-section in September 2021. After filtering the 
data, there were 187 patient billings to be analysed.  The 
exclusion criteria were the patient billings who did not 
underwent low cervical c-section and c-section patients 
who were not treated in September 2021. Other data 
were medical records from the certain sample, case-
mix manager’s report, clinical pathway forms, and the 
hospital tariffs book. The ICD-10 codes criteria in this 
study were O42.0 (Premature rupture of membranes), 
O48 (Post-term pregnancy), O32.1 (Maternal care for 
breech presentation), O14.1 (Severe pre-eclampsia), 
O14.9 (Unspecified pre-eclampsia), O26.2 (Pregnancy 
care for a patient with recurrent pregnancy loss), 
O32.2 (Maternal care for transverse and oblique lie), 
O34.2 (Maternal care due to uterine scar from previous 
surgery), O41.0 (Oligohydramnios), O42.1 (Premature 
rupture of membranes, onset of labour more than 24 
hours following rupture), O42.9 (Premature rupture of 
membranes, unspecified as to the length of time between 
rupture and onset of labour), and O46.9 (Antepartum 
haemorrhage).

The second step was to calculate the unit cost of 
c-section based on the clinical pathway using the ABC 
method  . The steps were (1) identifying all activity in 
c-section for an individual patient based on the clinical 
pathway, (2) calculating the direct cost each activity, (3) 
calculating the indirect cost each activity, (4) calculating 
the unit cost from indirect and direct cost each activity, 
and (5) calculating all of the unit cost of each activity in 
c-section according to the clinical pathway. Meanwhile 
the unit cost estimate based on actual health services 
identified each activity from every c-section patient in 
September 2021 then calculated indirect and direct cost 
and the unit cost. 

The audit of the clinical pathway was conducted 
by evaluating the activity of anamnesis, physical 
examination, other examinations, drug utility, medical 
supplies, the variance/audit result, and cost variance 
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of disobedience according to the clinical pathway. 
Meanwhile, the calculation of the ABC method collected 
the data of c-section activity thoroughly both direct and 
indirect costs that happened in the emergency unit, 
laboratory, surgery room, pharmaceutical unit, and 
inpatient care. 

The data was calculated and analysed by using 
Microsoft Excel with descriptive statistics such as 
minimum, maximum, mean, and standard deviation. 
The table included the variables such as the number of 
the severity level of c-section patients namely level 1   
(urgent threat to mother and baby’s life), level 2 (there 
are problems affecting mother and baby’s health but 
they are not immediately threatening), level 3 (the baby 
needs to be delivered earlier than planned, but there is 
no immediate risk to mother and baby), the number of 
c-section inpatient care per class (hospitalised inward 
class 1 with the highest tariff rate, hospitalised inward 
class 2 with medium tariff rate, hospitalised inward class 
3 with the lowest tariff rate), the unit cost of c-section 
inpatient care class (hospitalised inward class 1 with 
the highest tariff rate, hospitalised inward class 2 with 
medium tariff rate, hospitalised inward class 3 with the 
lowest tariff rate), the unit cost based on the clinical 
pathways in c-section, and the comparison four-unit 
costs from the hospital tariff, INA-CBGs rate, the ABC 
tariff, and the clinical pathway tariff. 

Ethical Clearance
We obtained approval from Anwar Medika Hospital 
Number 43/RSAM/IV/2022 by date April 01, 2022.

RESULTS 

The Descriptive Sample Characteristics
The study resulted from 187 patient billings of c-section 
in September 2021 with 12 primary diagnoses (See 
Table I). The highest proportion of primary diagnoses 
that indicated c-section was O42.0 or premature rupture 
of membranes (30%) and the lowest proportion was 
O42.1 (Premature rupture of membranes, the onset of 
labour more than 24 hours following rupture) and O42.9 
(Premature rupture of membranes, unspecified as to the 
length of time between rupture and onset of labour). 

Table II showed that the majority of patients who had 
c-section were in class 3 for inpatient care (60%) and 
severity level 1 (77%). Only a few c-section patients 
stayed in class 2 for inpatient care (6%) and there were 
no c-section patients who suffered a high severity level 
(0%) at Hospital X in September 2021.   Based on the 
clinical pathway audit, Hospital X only performed 
compliance in anamnesis procedure of c-section. 
During physical examination, the midwives did not 
write all signs and symptoms of pre-eclampsia in the 
medical record e.g., leg oedema even though they 
had examined the patients’ signs and symptoms. In 
laboratory test procedure, there were albumin blood 
test without indication of hypertension or oedema and 
there was no diagnosis of anaemia in the medical record 
when Hb test result was <10 g/dL.  Drug utilization in 
c-section were non-compliance as there were more drug 
varieties given to the patients compared to the clinical 
pathway. Moreover, the surgical procedure for c-section 
at Hospital X did not adjusted to the clinical pathway 
and the medical staffs reported that they were worried 
about unlisted drug for the patients so there was over-
prescribing, according to the interview to the medical 
staffs.

Table I: Primary Diagnosis of C-section in September 2021 
at the Hospital X

Case-
Based 
Group

Primary Diagnosis

Code ICD-X Code Explanation n %

C-section
O42.0

Premature rupture of 
membranes

56 30%

O48 Post-term pregnancy 32 17%

O32.1
Maternal care for 
breech presentation

30 16%

O14.1 Severe pre-eclampsia 18 10%

O32.2
Maternal care for trans-
verse and oblique lie

12 6%

Table I: Primary Diagnosis of C-section in September 2021 
at the Hospital X. (CONT.)

Case-
Based 
Group

Primary Diagnosis

Code ICD-X Code Explanation n %

C-section
O14.9

Unspecified pre-ec-
lampsia

9 5%

O26.2
Pregnancy care for pa-
tients with recurrent 
pregnancy loss

8 4%

O34.2
Maternal care due to 
uterine scar from previ-
ous surgery

5 3%

O41.0 Oligohydramnios 5 3%

O46.9
Antepartum haemor-
rhage

5 3%

O42.1

Premature rupture of 
membranes, onset of 
labour more than 24 
hours following rupture

4 2%

O42.9

Premature rupture of 
membranes, unspeci-
fied as to the length of 
time between rupture 
and the onset of labour

3 2%

Total 187 100%

Table II: The severity level and inpatient care class of c-sec-

tion in September 2021 at the Hospital X

Characteristics Variation n % Total (n;%)

Severity level I (mild) 144 77%

187; 100%II (moderate) 43 23%

III (severe) 0 0%

Inpatient care class Class 1 62 34%

187; 100%Class 2 12 6%

Class 3 113 60%
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The Unit Cost of C-section based on the Clinical 
Pathway at the Hospital X
Table III showed showed the finding of unit cost based 
on the clinical pathway using the ABC method from 
detailed activities in c-section that had been done by 
the medical team of Hospital X. The total unit cost was 
applied to all classes of inpatient care (class 1, 2, 3) 
except for the hospital room, as it was calculated the 
average rental tariffs from all classes.  According to Table 
III, accommodation was the second highest proportion 
and drugs were the third highest proportion in c-section. 

The comparison of unit costs between the INA-CBGs, 
the hospital tariffs, the unit cost based on the clinical 
pathway, the unit cost based on actual activities
Table IV showed that the unit cost of the clinical pathway 
had a lower tariff than actual health services using the 
same method of the ABC. The comparison table showed 
the INA-CBGs rate for c-section was higher than the unit 
cost of the clinical pathway from all classes. Meanwhile, 
the highest unit cost of c-section was the hospital tariffs 
which were set by the hospital management. 

Table III. Unit Cost of C-section based on the Clinical Path-
way using the ABC method at Hospital X

Unit Treatment(s) Unit Cost (USD)

Emergency 
unit

 

 

 

 

 

 

 

Oxygen 0.847

Medical services fee 0.536

Telemedicine 1.667

Vital sign examination 1.208

Ventricular Tachycardia 2.565

Doppler ultrasound 0.464

Applying infusion 1.158

Giving injection 0.546

Medical Disposables and Con-
sumables

0.886

Venous blood sampling 1.676

Portable pulse oximeter monitor 0.397

Laboratory Complete blood count 5.896

Surgery unit C-section surgery 189.465

Pharmacy Drugs 45.620

Inpatient care

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vital sign 1.148

Vital sign 1.148

Vital sign 1.148

Oxygen 0.847

Giving injection 0.503

Physical examination by a doctor 3.333

Insertion of a catheter 1.179

Scheren scissors 0.757

Vital sign 1.148

Vital sign 1.148

Vital sign 1.148

Physical examination by a doctor 3.333

Vital sign 1.148

Physical examination by a doctor 3.333

Medical Disposables and Con-
sumables

0.560

Releasing infusion 0.938

Remove catheter 0.717

Mild wound care 3.376

Vital sign 1.148

Hospital room 38.462

TOTAL (Average unit cost) 319.452
Note: 1 USD = IDR 15,000

Table IV: The comparison of the unit costs of the c-section 
service package between the hospital tariff, the clinical path-
way tariff using the ABC method, the unit cost based on ac-

tual health services, and the INA-CBGs rate at the Hospital X

Case-
Based 
Group

Class of 
Inpa-
tient 
Care

The INA-
CBGs 
Rate 

package
(USD)

The Hos-
pital Tariff 

(USD)

The 
Clinical 
Pathway 
Unit Cost 
package 
(USD)

The Unit 
Cost based 
on Actual 

Health 
Service 
(USD)

Low 
Cer-
vical 
Cae-
sarean 
Section

Class 3 331.680 Maximum: 
622.708

274.258 Maximum: 
361.170

Minimum: 
483.322

Minimum: 
280.327

Mean: 
524.049

Mean: 
303.948

Standard 
Deviation: 
58.519

Standard 
Deviation:  
33.941

Class 2 398.013 Maximum: 
625.176

310.684 Maximum: 
362.602  

Minimum: 
548.141

Minimum: 
317.922

Mean: 
580.159

Mean: 
336.492

Standard 
Deviation: 
31.598

Standard 
Deviation: 
18.327

Class 1 464.347 Maximum: 
796.354

368.647 Maximum: 
461.886

Minimum: 
596.281

Minimum: 
379.176

Mean: 
632.794

Mean: 
393.838

Standard 
Deviation: 
86.996

Standard 
Deviation: 
36.034

Note: 1 USD = IDR 15,000

DISCUSSION

C-section incidents have risen dramatically in the past 
two decades in Indonesia and it was more increased 
particularly in private hospitals than in public hospitals 
(11,12). Since the implementation of NHS, all hospitals 
have been able to claim c-section payments to SSAH 
through the scheme of INA-CBGs (13). The amount 
of the bill has been endorsed in the regulation of the 
Ministry of Health of the Republic of Indonesia Number 
76 the Year 2016 on INA-CBGs guidelines and the 
regulation of the Ministry of Health of the Republic of 
Indonesia Number 64 the Year 2016 on Standard Rates 
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of the National Health Insurance. 

The management team of Hospital X stated that their 
hospital suffered high losses from the INA-CBGs scheme. 
After calculating the unit cost of c-section based on the 
clinical pathway, this research showed the tariff of the 
clinical pathway unit cost was lower than the INA-CBGs 
rate package from all classes. The crucial evidence of 
non-compliance with clinical pathway in c-section was 
excessive drug utilization and the surgery procedure that 
had not been adjusted to the clinical pathway. Those 
non-compliances might cause loss for the hospital 
particularly when the patients’ payment were NHIS 
because the tariff was lower compared to the INA-CBGs. 
Moreover, if Hospital X did c-section according to the 
clinical pathway  , they would avoid loss. 

The INA-CBGs claim was determined by clinical 
pathway, code of disease groups, code of case groups, 
severity level, primary diagnosis, secondary diagnosis 
if applicable, inpatient class, and hospital type (1). 
The reimbursement was allowed the claim by the 
hospital in a fixed amount, namely the group package 
(14). The accuracy of coding and the completeness of 
medical resumes also contributed to the INA-CBGs 
claim approval by the SSAH (15). So, other variations of 
treatment would hinder other reimbursements and result 
in negative cost variance for the hospital (14). 

The negative cost variance in hospital X was not only 
determined by the INA-CBGs rate package. Other 
factors were contributed by the severity level, LOS 
(length of stay), number of treatments, patient classes, 
and secondary diagnosis (5). The hospital tariff would be 
more costly when the patients underwent >5 days and 
received other treatments from the clinical pathway (5,6). 
Since NHS launched in 2014, the LOS, the variation 
of medical support services, and the variation of drug 
utilization for patients who underwent c-section have 
increased because of non-compliance of the doctors in 
the clinical pathways (15). 

The unit cost calculation based on the clinical pathway 
using the ABC method reflected the service process 
activity so the result represented the tariff precisely 
and accurately (8). The unit cost based on the clinical 
pathway eliminated non-value-added activities (16). 
The cost price from the clinical pathway using the ABC 
method was different significantly from the tariff method 
owned by Hospital X because the hospital’s tariff was 
revenue from non-services and services activities 
provided to services users and it was managed directly 
by the hospital management, the director, and the 
owner (17). Two other studies supported similar findings 
that the unit cost of the clinical pathway was lower 
than the hospital tariff and the INA-CBGs (9,10). The 
difference between the unit cost of clinical pathway and 
the hospital tariff came from the fees of medical staff, 
drugs, and accommodation (7).

To minimize the negative cost variance, the hospital 
needed to do cost containment and control the 
compliance of the clinical pathway for the medical staff 
especially the doctors (5,7,18–21). Cost containment 
aimed to reduce variation in health services and to 
make efficient health services (21). Meanwhile, the 
clinical pathway has benefits not only in reducing 
LOS, unnecessary treatment, insurance expenditure, 
and risk, but also in improving efficiency and hospital 
management resources regardless of the service quality 
(5,19,20,22). If the hospital obeyed the clinical pathway, 
the cost would be not costly to treat patients. Moreover, 
the INA-CBGs rate would give sufficient reimbursement 
even revenue for the hospital. A study by Lin et al. showed 
significant clinical and economic implications after the 
intervention of the clinical pathway in the hospital (19). 
Therefore, the hospital management should consider 
supervising their medical staff and implementing the 
clinical pathway accordingly since the clinical pathway 
has a positive impact on the organization.  The study 
did not evaluate and elaborate compliance of clinical 
pathway in the hospital.  

CONCLUSION

The unit cost calculation of c-section based on clinical 
pathway using the ABC method resulted in lower tariffs 
compared to INA-CBGs rate which the hospital stated 
they suffered loss for c-section or negative cost variance 
between the hospital tariff and the INA-CBGs. The 
compliance in the clinical pathway pledged efficient 
clinical and economic impact for the hospital. Thus, the 
hospital was recommended to implement the clinical 
pathway for all health services and to supervise the 
service activity obeying the clinical pathway so the 
hospital would decrease the negative cost variance and 
make revenue from the INA-CBGs rate. 
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