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ABSTRACT

Background: The Indonesian Case Base Group (INA-CBGs) financing system within the National
Health Insurance (NHI) program requires cost effectiveness analysis. This study aimed to
investigate cost difference between INA-CBGs tariff and hospital real cost in the treatment of type 2
diabetes mellitus within the national health insurance program.

Subjects and Method: This was a cross-sectional study conducted at Yogyakarta City Hospital,
Yogyakarta, Indonesia. A total sample of 9 type 2 DM patients were selected for this study. The DM
patients under study were those using antidiuretic combination therapy within the NHI during
2017 to 2018 period. The data of DM patients were collected from the medical record.

Results: Seven patients (36.84%) used antidiuretic combination of insulin aspart and insulin
detemir. The highest effectiveness therapy was insulin combination therapy, long acting insulin,
and a glycosidase, also combination therapy of fast acting insulin group, biguanid, and
sulfonylureas, the effectiveness percentage of the two combination therapies were 100%. The
average direct medical cost of patients with type 2 DM hospitalized in Yogyakarta City Hospital was
Rp 3,539,118. Based on ACER, the most cost-effective therapy in class I was combination therapy
for fast acting insulin and biguanid. In class IT was combination therapy for fast acting insulin and
long acting insulin. In class III was combination therapy for biguanid and sulfonylurea. Difference
in real costs with INA-CBG’s was Rp 37,715,931. There was no significant difference between the
real costs and INA-CBG’s (p= 0.285).

Conclusion: There is no significant difference between the real cost and INA-CBGs.
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BACKGROUND

Diabetes mellitus (DM) is a complex chro-
nic disease that requires ongoing therapeu-
tic treatment to prevent acute complica-
tions and reduce the risk of long-term com-
plications (ADA, 2017).

According to the International Diabe-
tes Federation (IDF), in 2015 the number of
DM sufferers in adults was 415 million
people and it was predicted that in 2040 to
be 642 million people. Indonesia ranks 7th
for the country with the highest DM suf-

ferers from 10 other countries and is
expected to rank 6th in 2040 (IDF, 2015).

In Indonesia, the prevalence of DM
that has been diagnosed by a doctor is 1.5%.
Whereas in the city of D.I Yogyakarta, the
prevalence of DM that has been diagnosed
by doctors is 2.6% and is the highest pre-
valence of diabetes (Yogyakarta City Go-
vernment, 2015).

DM occupies the top ten most
diseases in Yogyakarta City Hospital, both
in outpatients and inpatients. DM was
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ranked first with a total of 10,746 cases in
2011 and increased to 12,294 in 2012
(Dinkes DIY, 2013).

The higher prevalence of DM inci-
dence and the higher medical cost required
is the reason for the difficulty of the com-
munity and the government in handling it.
Thus, a health insurance is needed in the
form of health insurance where participants
pay a fixed premium (Sunarto, 2011). Na-
tional Health Insurance (JKN) is a guaran-
tee with the Indonesian Case Base Group
(INA-CBG) financing system and is part of
the National Social Security System (SJSN)
in Indonesia (Permenkes No 59, 2014).
With the existence of health insurance in
the form of the SJSN policy, people who
were previously unable to pay for health
services can get health services so that
demand for health services is high (Janis,
2014).

Esti (2014) at RSUD dr. Soebandi
Jember stated that Novorapid and Metfor-
min insulin combination therapy is the
most cost-effective therapy. These pro-
blems are the background of researchers to
conduct research on the cost effectiveness
of using anti-diabetic combination therapy
and the difference in real costs with INA
CBG rates for patients with type 2 diabetes
mellitus JKN inpatients based on the
perspective of Yogyakarta City Hospital.

SUBJECTS AND METHOD

1. Study Design
This was a cross sectional study design. Re-
trieval of patient data was collected retros-
pectively based on medical record data in
the medical record installation and finan-
cial costs in the Yogyakarta City Hospital
during the 2017 and 2018 periods.

The study was conducted at Yogyakar-
ta City Hospital in February-August 2018.
The population in this study was inpatient
type 2 diabetes mellitus patients and were

JKN Yogyakarta City 2017 2017 2018
participants. The sampling method used in
this study was the purposive sampling me-
thod, namely sampling based on conside-
rations or conditions that have been deter-
mined (inclusion criteria).

2. Inclusion and Exclusion Criteria
Inclusion criteria include:

a. Patients diagnosed with type 2 diabetes
mellitus with anti-diabetic combination
therapy who are hospitalized in Yogya-
karta City Hospital.

b. Patients participating in the National
Health Insurance (JKN) with a diag-
nosis of type 2 diabetes mellitus who
were hospitalized in Yogyakarta City
Hospital in 2017 and 2018.

c. Patients with a complete medical re-
cord and contain basic information
needed in research such as patient
identity, diagnosis, blood sugar labora-
tory results, direct medical costs, and
there is an INA CBG's code.

d. Patients who have complete financing
data and have claimed BPJS Health.

Exclusion criteria include:

a. Patient who died

b. Patients move up to VIP class.

Data collection techniques used in
this study are observation techniques by
recording data needed for research. The
data used are qualitative data and
quantitative data for 2017 and 2018.
Qualitative data are obtained from medical
record data such as patient identity which
includes medical record number, age,
gender, diagnosis, 2 hour GDP and GDPP
laboratory results, drug name, dosage
strength. Quantitative data obtained from
administration such as the cost of anti-dia-
betic drugs, non-anti-diabetic drug costs,
accommodation costs, service fees, labora-
tory costs and other support as well as the
cost of medical equipment.
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The data that has been obtained subsequ-
ently analyzed, includes:

Identify the characteristics of research

subjects, including the percentage of

gender, age, and accompanying di-

seases.

a. The percentage of gender is calcu-
lated based on the number of male
and female patients divided by the
total number of patients multiplied
by 100%.

b. The percentage of age is calculated
based on the number of patients
each age interval divided by the total
number of patients multiplied by
100%.

c. The percentage of comorbidities is
calculated based on the number of
patients with comorbidities divided
by the total number of patients mul-
tiplied by 100%.

2. Overview of Therapeutic Treatment for

Type 2 Diabetes Mellitus
Percentage of anti-diabetic drugs used
by patients to find out the number of
drugs used by patients includes drug
classes, drug names, strength of prepa-
rations, and compliance with National
forums.
. Percent effectiveness of therapy is cal-
culated based on the number of pa-
tients who reach the target GDP (<126
mg/dl) and or GDPP 2 hours (<180
mg/dl) divided by the total number of
patients receiving certain anti-diabetic
drug therapy.
. Calculate the components of direct
medical costs including the costs of
anti-diabetic drugs, non-anti-diabetic
drug costs, accommodation costs, ser-
vice costs, laboratory and other support
costs, and the cost of medical equip-
ment.
a. Anti-diabetic drug costs are calcula-
ted based on the average cost of

anti-diabetic drugs divided by total
direct medical costs.

b. The cost of non-anti-diabetic drugs
is calculated based on the average
cost of non-anti-diabetic drugs divi-
ded by the total direct medical costs.

c. The accommodation fee is calculated
based on the average accommoda-
tion costs divided by the total direct
medical costs.

d. The service fee is calculated based
on the average cost used by patients
each time getting medical examina-
tions from medical personnel divi-
ded by the total direct medical costs.

e. Laboratory and other support costs
are calculated based on the average
costs used by patients to carry out
laboratory examinations and other
supports divided by the total direct
medical costs.

f. The cost of medical devices is calcu-
lated based on the average cost of
medical devices used by patients
divided by the total direct medical
costs.

5. Calculating Cost Effectiveness Analysis

(AEB) including the value of ACER and

ICER

a. ACER values were obtained from
total patient care costs divided by
clinical outcomes.

b. ICER value is the ratio of the

difference in cost to the difference in
effectiveness between the two
strategies.

6. Matching real costs with INA-CBG

tariffs

The results of direct medical cost
analysis obtained compared to INA-
CBG's rates using SPSS software with
Kruskal-Wallis test.
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RESULTS

Table 1. Direct Medical Cost Components of Type 2 Diabetes Mellitus Patients JKN Participants with Anti-diabetic Combination
Inpatient Therapy at Yogyakarta City Hospital in 2017 and 2018

Mean + SD (%)

Class 1
Laboratory
Total Anti- Non- Anti- Accommodation Service Costs & Cost of Direct
Therapy diabetic diabetic Other medical Medical
P of Fee Fee . .
attern patient drugs drugs (Rp) (Rp) Supporting devices Costs
(Rp) (Rp) Costs (Rp) (Rp)
. Rp)
fr?:ifrftlzn L 234,416,2 + | 1,182,701+ 0 803,000 + 0 2’219(’)700 439,000+ 0 | 1,386,951+ | 6,058,855+ 0
0, [0) (o) (o) [0) o,
Glucosidase 0 (3.87%) (19.52%) (13.25%) (36.47%) (7.25%) 0 (22.89%) (14.31%)
fr?sslilﬁft_lon ) 218.395,867 | 517.049 £ 0O 318,000 £ O 352,000 + 426,500 + O 80,638 + 0 1,921,583 £ 0
Biguanid + 0 (11.37%) (26.90%) (16.55%) 0 (18.32%) (22.20%) (4.67%) (4.54%)
Fast
}Nork.mg 281,730 + 837,834 + 1,426,700 876,875 + 391,388 + 4,166,042 +
nsulin - 400,000 =+
Lon 4 98,171 435,091 154.486 (9.60%) | *1203,816 867,936 231,791 2,334,490
Wo fking (6.76%) (20.11%) ’ ’ (34.25%) (21.05%) (9.39%) (9.84%)
Insulin
Fast
Working
il‘(l)SI:llln i L 245,246,1 + | 1,109,824 £ 0 928,000 + 0 1,909,400 + | 991,500+ 0 | 1,643,684 + | 6,612,740 £ 0
Wo rgking 0 (3.71%) (16.78%) (14.03%) 0 (28.87%) (14.99%) 0 (24.86%) (15.61%)
Insulin - &-

Glucosidase
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Fast Action

Insulin -
Biguanid - L 8,095,233 + 854,194 + 0 531,000 £ O 782,000 + 279,500 = O 809,227 + 3,162,146 £ O
Sulfonylurea 0 (0.28%) (27.01%) (16.79%) 0 (24.73%) (8.84%) 0 (25.59%) (7.47%)
Class 11
Laboratory
Total Anti- Non- Anti- Accommodation Service Costs & Cost of Direct
Therapy of diabetic diabetic Fee Fee Other medical Medical
Pattern atient drugs drugs (Rp) (Rp) Supporting devices Costs
P (Rp) (Rp) P P Costs (Rp) (Rp)
(Rp)

Fast Action
Insulin - L 193,4920 +0 297,9920j: 0 388,00(2) +0 726,ooooi 307,5000:|: 0 131,975()1 0 2,044,9509 +0
Biguanid (9.46%) (14.57%) (18.97%) 0 (35.50%) (15.04%) (6.45%) (4.83%)
Fast
}Nork.mg 254,119 + 623,611 + 486,300 * 235,400 + 160,198 + 1,062,484 +
nsulin - 254,000 + 167,869
Long 5 92,507:)43 297,34%84 (12.94%) 150,745(;48 114,610(;97 124,54§,03 548,21(;,88
Working (12.95%) (31.78%) (24.78%) (12.00%) (8.16%) (4.63%)
Insulin
Long 1,245,700 +
Working 0 (24.43%)
Insulin -
\];\(I):;gking L 438,904,25 | 2,230,682+ 0 320,000 + O 200,000+ 0 | 828,771+ 0 | 5,098,361+ 0
Insulin - + 0 (8.61%) (43.75%) (6.28%) (3.92%) (16.26%) (12.04%)
Fast
Working
Insulin
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Mixed
Analog
Insulin -
Fast Acting
Insulin - &-
Glucosidase 1.000.094
L 247.655+ 0 | 1.994.060 + O 531.000 £ O 1.270.400 + | 1.490.500 + O o 6.328.047 £ O
(3.91%) (31.51%) (8.39%) 0 (20.08%) (23.55%) 9 (14.94%)
(15.80%)
Class III
Laboratory
Total Anti- Non- Anti- Accommodation Service Costs & Cost of Direct
Therapy diabetic diabetic Other medical Medical
P of Fee Fee . .
attern patient drugs drugs (Rp) (Rp) Supporting devices Costs
(Rp) (Rp) Costs (Rp) (Rp)
Rp)

Biguanid - 3,773 + 1,398,983 + 473,000 + 723,050 + | 336,000 £ | 232,786 £ | 3,141,656 +
Sulfonylurea 2 1,674,43 1,492,288,05 395,979,80 362,109,38 46,669,05 149,596,22 | 2,185,803,53

(0.12%) (44.53%) (15.06%) (23.01%) (10.69%) (7.41%) (4.38%)
Fast
Working
Insulin - 310,803 £ 0 744,473 £ O o 490,000 + 167,500 £ O 158,388+ 0 | 1,853,912+ 0
Long 1 (16.76%) (40.16%) 43,000 * 0 (2.32%) 0 (26.43%) (9.03%) (8.54%) (4.38%)
Working
Insulin

Average Direct Medical Costs 2?(’)5139(,)618158,:4
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Table 2. Discounting Rates of Real Costs for Type 2 Diabetes Mellitus Patients JKN Participants with Anti-diabetic Combination
Inpatient Therapy at Yogyakarta City Hospital in 2017 and 2018

Year Number of Patient Score before Discounting Score of Discounting
2017 12 44,564,082 43,161,186
2018 7 22,679,314 22,679,314

Table 3. Calculation Result Results of ACER Type 2 Diabetes Mellitus Patients JKN Participants with Anti-diabetic Combination
Inpatient Therapy at Yogyakarta City Hospital in 2017 and 2018

Class 1
Therapy Group Therapy Pattern N ent g0l Bffectiyoness scEr
Combination of 2 Oral Fast Action Insulin - &-Glucosidase
Antidiabetics - Insulin ! 6,255,768 0 0
Fast Action Insulin - Biguanid 1 1,921,583 100 19,215,83
Combination of 2 Anti-diabetic Fast Working Insulin - Long Workin
Insulin - Insulin Insulin j i i 4 +214,527 100 42,145,27
Combination of 3 Anti-diabetic Fast Working Insulin - Long Working L 6,827,654 o o
Insulin - Insulin - Oral Insulin - &-Glucosidase e
Combination of 3 Anti-diabetic Fast Action Insulin - Biguanid - L 3,964,916 100 32.964,16
Insulin - Oral - Oral Sulfonylurea e e
Class IT
Therapy Group Therapy Pattern N;glli):;t()f A\i‘zlt;a(gce)of Effecg;)e ness ACER
Combination of 2 Oral Fast Action Insulin - Biguanid L 2,044,959 o o
Antidiabetics - Insulin ’ ’
Combination of 2 Anti-diabetic Fast Working Insulin - Long Working
Insulin - Insulin Insulin 5 2,004,628 40 90,1157
Combination of 3 Anti-diabetic Long Working Insulin - Long Working L 5,264,057 o o
Insulin - Insulin - Insulin Insulin - Fast Working Insulin P
Combination of 3 Anti-diabetic Mixed Analog Insulin - Fast Acting
1 6,533,709 100 65,337,09

Insulin - Insulin - Oral

Insulin - &-Glucosidase
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Class III

Number of  Average of Effectiveness

Therapy Group Therapy Pattern patient fee (C) (E) ACER
Combination of 2 Anti-diabetic Biguanid - Sulfonylurea 5 16 5 o 6 18
Combination of 2 Anti-diabetic Fast Working Insulin - Long Working

, . . 1 1,914,164 o) 0
Insulin - Insulin Insulin
Total 19

Table 4. ICER Calculation Result Tables for Type 2 Diabetes Mellitus Patients JKN Participants with Anti-diabetic Combination
Therapy Inpatients at Yogyakarta City Hospital in 2017 and 2018

Class I1
Number of Average of Effectiveness
Therapy Group Therapy Pattern patient fee (C) (E) ACER
Combination of 3 Anti-diabetic Mixed Analog Insulin - Fast Acting
Insulin - Insulin - Oral Insulin - 4-Glucosidase 1 6,533,709 100 75,484,68

Table 5. Differences in Real Costs and Rates of INA CBG's Type 2 Diabetes Mellitus Patients JKN Participants with Anti-diabetic
Combination Therapy Inpatients at Yogyakarta City Hospital in 2017 and 2018

Class 1
Severity Level Total of Patient Total of real cost (a) INA CBG's Total Rates (b) Gap (b-a) P
I 5 17,109,978 24,995,000 7,885,022 0.285
11 1 7,667,374 6,985,300 -682,074
II1 2 9,642,139 17,876,400 8,234,261
Class 11
Severity Level Total of Patient Total of real cost (a) INA CBG's Total Rates (b) Gap (b-a)
I 4 12,753,477 17,139,600 4,386,123
II 3 6,626,317 17,962,200 11,335,883
111 1 5,008,361 7,661,400 2,563,039
Class III
Severity Level Total of Patient Total of real cost (a) INA CBG's Total Rates (b) Gap (b-a)
I 2 6,283,311 7,141,400 858,089
II 1 1,853,912 4,989,500 3,135,588
Total 19 67,034,869 104,750,800 37,715,931
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DISCUSSION

The most cost-effective ACER value in class I is
combination therapy with fast acting insulin
and biguanid with ACER value of 19,215.83.
This study is in accordance with Ni Komang
EW's research (2012) which states that the
most cost-effective therapy is aspart insulin
combination therapy which is fast acting
insulin with metformin which is included in the
biguanid group has the smallest ACER value of
Rp 7,946.00/% effectiveness of therapy (Wah-
yuni et al., 2012).

The most cost-effective therapy in class 11
is a combination of fast acting insulin and long
acting insulin with a ACER value of Rp
50,115.7, the results of this study are in accor-
dance with Kartika et al. (2013) which states
that combination therapy of insulin glargine
which is a group of long acting insulin with
insulin aspart which is a group of fast acting
insulin has high effectiveness because insulin
aspart can provide rapid onset of action and
insulin glargine has a longer duration of action
so that it can mimic the normal insulin profile
the body, besides that the price is cheaper so it
is more widely used as an alternative therapy
by patients with type 2 diabetes mellitus
(Kartika et al., 2013).

In class III, the most cost-effective the-
rapy is combination therapy of biguanid and
sulfonylureas with ACER value of Rp 63,351.84
which is in accordance with Achmad Harjanto's
research (2016) which states that the most
cost-effective therapy is combination therapy
of biguanid and glimepiride class groups
sulfonylureas with ACER values of Rp
11,203.54 (Harjanto and Achmad, 2016). ICER
calculation is done if there is an intervention
that has a lower cost and effectiveness lower
than the standard intervention (ACER) as well
as an intervention that has a higher cost and
higher effectiveness than a standard interven-

tion (ACER). ICER calculation is intended to be
able to provide alternative choices to patients.
These alternative choices can be adjusted with
consideration of funds owned by patients
(Ministry of Health, 2013). Table 4 shows that
only combination therapy of mixed analog
insulin, fast acting insulin, and a-glucosidase in
class II has higher costs and higher effective-
ness compared to ACER values, so ICER calcu-
lations need to be done.

ICER value of Rp 75,484,68, namely
mixed analog insulin combination therapy, fast
acting insulin and II-glucosidase class II with
severity I, so that mixed analog insulin combi-
nation therapy, fast acting insulin and a-
glucosidase cannot be used as alternative the-
rapies because of the average the direct me-
dical costs required for Class II patients with
severity I to be able to use the combination of
these therapies exceeded the INA CBG rates of
Class II patients with severity I. Rates of INA
CBG's class II diabetes mellitus patients with
class I severity level were Rp 4,284,900.

The p value obtained from the Kruskal-
Wallis method is 0.29 so that p> 0.05 shows
that there is no significant difference between
the real costs and INA CBG rates. This might
be due to the average type 2 diabetes mellitus
patient being hospitalized for only about 6 days
in the hospital, so that the real costs do not
swell especially the hospital accommodation
costs.

The difference between the real costs and
the INA CBG rate is Rp 37,715,931, where the
INA CBG's tariff is greater than the real cost, so
it can be concluded that the hospital has not
suffered losses due to the JKN program. Jud-
ging from the difference in value between real
costs and INA CBG rates, it shows that hospi-
tals get greater benefits because the value of
real costs is lower compared to INA CBG rates,
so it is expected that hospitals can improve
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their quality in all fields and always evaluate so
that losses do not occur.

The current study indicates similarity
with previous ones (Pramestinityas, 2014)
showing no significant difference between the
real costs and INA CBG's rates in patients with
type 2 DM inpatients at Dr. Soebandi Jember
Hospital (p= 0.923) which means the effective-
ness of achieving insulin is not significantly di-
fferent from the combination therapy of insulin
and metformin (Esty, 2014).

The results from this study is not automa-
tically generalizable to other hospitals because
diabetes mellitus has different levels of severity
so that the effectiveness of therapy is different
according to severity. These differences cause
differences in real costs and INA CBG rates.
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