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ABSTRACT
In the Indonesian Case Based Groups (INA-CBGs),
the diagnosis code is used as the basis for determining
the rate for health services. Inaccurate diagnosis codes
can cause changes to some or all the INA-CBGs codes
resulting in differences in rates. This type of research was
an observational analytic study with a cross sectional
design. One hundred inpatient medical records were
analyzed with Multiple Logistic Regression test and
analyzed pathways. The results showed that there was
a correlation between the diagnosis code and the CMG
code (b=19.097; 95%CI=16.438 to 25.911; p=0.017),
specific CBG code (b=22.059; 95%CI=20.838 to 38.205;
p<0.001), severity level code (b=19.881; 95%CI=11.990
to 29.904; p=0.006). In addition, there is also a correlation
between CMG code (b=9.462; 95%CI=-1.135 to 12.325;
p=0.002), specific CBG code (b=37.383; 95%CI=25.361
to 45.308; p<0.001) and severity level code (b=6.241;
95%CI=-1.913 to 9.146; p=0.07) with INA-CBGs rates.
The inaccuracy of the INA-CBG rates is due to the error
in determining the main diagnosis, the diagnosis code that
does not comply with the ICD-10 and incomplete medical
information.
Keywords: INA-CBGs, Rates, Code, Diagnosis, Factor

I. INTRODUCTION
The diagnostic code has a very important
role in making policies for health care providers.
In addition, the diagnosis code is also the basis
for determining the cost of health services. A
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diagnostic code that is not qualified will cause
losses to the hospital both financially and in
policy making [1]. Diagnostic codes are very
helpful in making the exact bill of care and
reducing the risk of hospital management [2].
The accuracy of the diagnostic code has an
impact on future patient care planning, health
service provision and patient care costs [3]. In
addition, inconsistent and imprecise diagnostic
codes have major implications for national
statistics, performance analysis and payment
claims results [4]. Other studies have also
stated that the inaccuracy of the diagnosis code
has broad financial and policy implications
[5]. Claims of health care costs in hospitals
in a case mix-based system (classification of
homogeneous diagnoses for the determination
of service costs) in the state of Victoria, Australia
relies on precise, comprehensive and timely
clinical codification. About 16% of the 752 cases
audited showed a change in Diagnostic Related
Groups (DRGs) and caused a significant loss to
the hospital of AUD 575,300. Major diagnostic
code errors accounted for more than 13% of
changes in DRGs and absence of additional
diagnostic codes for 29% [6].
Indonesia in its health services has
implemented the case mix system with Indonesia
Case Based Groups (INA-CBGs) in the National
Health Insurance (JKN) program organized by
the Social Security Administration (BPJS).
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The case mix system uses tariff grouping based
on patient diagnosis codes coded using the
International Classification of Diseases and
Related Health Problems 10th Revision (ICD10). Tariff grouping produces INA-CBGs code
consisting of four digits, namely the Case Main
Groups (CMG) code, the case group type code,
the Case Based Groups (CBG) specification
code, and the severity level code [7]. Errors
in setting the patient diagnosis code can cause
changes to part or all of the INA-CBGs code so
that there is a difference in rates. For example,
Diabetes mellitus with Ulcer of skin coded
E14.9 and L98.4 generates the INA-CBGS code
E-4-10-II (Diabetes with moderate metabolic
disorders) at a rate of IDR 6,617,568. The
diagnosis code is inaccurate because Diabetes
mellitus with complications of Ulcer of skin
can be combined with code E14.5 to produce
the INA-CBGs code I-4-15-I (Other minor
peripheral vascular disorders) at a rate of IDR
7,575,541.
Diagnosis codes in general hospitals
were significantly more precise than specialty
hospitals but the number of diagnosis codes with
major error type in general hospitals was higher
[8]. Most of the hospitals in Central Java have
collaborated with BPJS since 2014 and 75% of
the patients who visited were patients with JKN
[9]. Based on the results of previous research,
it also shows that the percentage of inaccurate
diagnosis codes at hospitals in Surakarta is
still high, namely 35% [10]. The percentage of
inaccuracy in the diagnosis code is higher than
the average of other domestic hospitals, namely
31.5% [11] - [19] and is still very much higher
compared to hospitals abroad, namely 12.71%
[3] - [6], [8].
Research on claims has been conducted by
other researchers before, but only qualitatively
analyzed the difference in the rates of claims based
on the diagnostic code and did not statistically
test the relationship or effect between the two.
Researchers have also conducted similar studies
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with the results that there is a relationship
between the accuracy of the diagnosis code
and the accuracy of JKN insurance claims [20],
but this study only bivariate the accuracy of
the diagnosis code and the accuracy of claims
without looking at how each INA-CBGs code
changes so that cause changes in rates. This
study aims to analyze the multivariate factors
that affect changes in INA-CBGs claim rates
which include the accuracy of the diagnosis
code, the Case Main Groups (CMG) code, the
case group type code, the Case Based Groups
(CBG) specification code, and the severity level
code then proceed by analyzing the path (path
analysis) to find out the most appropriate model
in describing the variables that cause changes in
hospital rates.
II. METHOD
This type of research is an observational
analytic study with cross sectional design to
analyze the effect of the accuracy of diagnosis
codes, Case Main Groups (CMG) codes, case
group type codes, Case Based Groups (CBG)
code specifications, and severity level codes on
changes in INA-CBG rates.
The target population in this study was all
medical record documents of inpatients at two
hospitals in Surakarta in 2020. The samples
needed in this multivariate study were 15 to 20
for each independent variable [23]. This study
has 5 independent variables so that the sample
required is 5 x (15 to 20), namely 75 to 100,
so the researcher will use 100 medical record
documents. The sample was selected by simple
random sampling.
Path analysis is used to determine the
magnitude of the influence of another variable,
either directly or indirectly. The amount of
influence of the independent variable on the
dependent variable is called the path coefficient.
Requirements needed are the relationship
between variables is a linear relationship, all
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residual variables do not have a correlation with
each other, the pattern of relationships between
variables is recursive, the scale of measurement
both the independent variable and the dependent
variable are at least intervals.
Data analysis began with univariate
analysis to determine the frequency distribution
of each variable, and then continued with
bivariate analysis using the Chi-Square test and
multivariate analysis using the Multiple Logistic
Regression test, whereas to determine the most
appropriate model in describing the overall
relationship between variables was analyzed
by path analysis. Path analysis is carried out
in the following steps; 1) Model specifications
with a total of 6 measured variables include:
a) exogenous variables (accuracy of diagnosis
code), and b) endogenous variables (Case Main
Groups (CMG) code, case group type code, Case
Based Groups (CBG) specification code, and
code of severity level and rates of INA-CBGs),
2) Model identification is done by calculating
the degree of freedom (df) using the formula
df = (number of measured variables x (number
of measured variables + 1) / 2 - (endogenous
variables + exogenous variables + number
parameter) and the resulting df = 10, then df
≥ 0 is declared over identified so that the data
path analysis is carried out, 3) Model Suitability
and Parameter Estimation, namely the causal
relationship of variables indicated by the
regression coefficient (b), both unstandardized
and unstandardized. has been standardized
(standardized), 4) Model specification, that is,
if the model made by the researcher does not
match the sample data as shown by the saturation
model and there is also a regression coefficient
which means If it is very small, close to zero
and statistically insignificant, it is necessary to
recreate the path analysis model so that a model
that fits the sample data is obtained.
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III. RESULTS
A. Frequency Distribution of Each Variable
The number of inpatient medical record
documents studied was 100 documents.
Most of the diagnosis codes were correct,
as much as 66%, while 34% were incorrect
diagnosis codes. Most of the CMG codes
are also correct, namely 74%, while the
incorrect ones are 26%. All case type codes
are 100% correct. The correct severity
level code is 69% while the incorrect one is
31%. The INA-CBGs code from the correct
grouping results is 56% while the remaining
44% is in the imprecise category (Table 1).
Table 1. Frequency Distribution of Each
Variable
Correct
N
%
Diagnosis Code
66
66 %
CMG Code
74
74 %
Case Type Code
100 100 %
CBG Specific Code 56
56 %
Severity Level Code 69
69 %
56
56 %
INA-CBGs Code
Variable

Incorrect
n
%
34 34 %
26 26 %
0
0%
44 44 %
31 31 %
44 44 %

B. Relationship between Accuracy of
Diagnostic Codes and Accuracy of INACBGs Codes
The results of the bivariate analysis
showed that the diagnostic code had a
significant relationship with the CMG code,
CBG specific code and severity level code.
The correct diagnosis code can increase
the accuracy of the CMG code by 38.7
times better than the incorrect diagnosis
code (p <0.001). In addition, the accuracy
of the diagnosis code can also increase the
accuracy of the specific CBG code by 32.55
times (p <0.001) and increase the accuracy
of the severity level code by 22.6 times (p
<0.001). The accuracy of the diagnostic
code in this study cannot improve the
accuracy of case type codes because all
types of cases are accurate. This is because
case types are influenced more by the action
code (Table 2).
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Table 2. Results of Bivariate Analysis of Accuracy of Diagnosis Codes with INA-CBGs Codes
Independent Variable:
Dependent
Variable
CMG Code
Incorrect (%)
Correct (%)
Case Type Code
Incorrect (%)
Correct (%)
CBG Specific Code
Incorrect (%)
Correct (%)
Severity Level Code
Incorrect (%)
Correct (%)

CI (95%)

Diagnosis Code

OR

p

Lower

Upper

Limit

Limit

38.700

24.900

60.300

<0.001

0 (0.00%)
66 (100.00%)

0.000

0.000

0.000

-

34 (96.80%)
0 (3.20%)

10 (15.15%)
56 (84.84%)

32.550

5.120

22.200

<0.001

31 (91.17%)
3 (8.82%)

0 (0.00%)
66 (100.0%)

22.600

11.800

43.300

<0.001

Incorrect (%)

Correct (%)

26 (76.47%)
8 (23.52%)

0 (0.00%)
66 (100.00%)

0 (0.00%)
34 (100.00%)

C. Correlation between Accuracy of INACBGs Codes and INA-CBGs Rates

while the case type codes in this study could
not be tested because all were in the right
category. The accuracy of case type codes
reached 100% because the diagnostic code
did not have a significant relationship with
the case type code (Table 3).

This study also showed that the CMG
code, specific CBG code and severity level
code had a significant relationship with the
accuracy of the INA-CBGs code (p <0.001),

Table 3. Results of Bivariate Analysis of Accuracy of INA-CBGs Codes and INA-CBGs Rates
Independent
Variable

Dependent Variable:
INA-CBGs Rates
Incorrect (%)
Correct (%)

CMG Code
Incorrect (%)
25 (56.81%)
Correct (%)
19 (43.18%)
Case Type Code
Incorrect (%)
0 (0.00%)
Correct (%)
44 (100.00%)
CBG Specific Code
Incorrect (%)
44 (100.00%)
Correct (%)
0 (0.00%)
Severity Level Code
Incorrect (%)
31 (70.45%)
Correct (%)
13 (29.55%)

CI (95%)

OR

P

Lower Limit

Upper Limit

1 (1.79%)
55 (98.21%)

103.500

12.612

849.363

<0.001

0 (0.00%)
56 (100.00%)

0.000

0.000

0.000

-

0 (0.00%)
56 (100.00%)

214.437

15.650

970.315

<0.001

0 (0.00%)
56 (100.00%)

12.667

5.877

27.300

<0.001

E. Path Analysis Results
The path analysis method used in this
study is multiple logistic regression with
the Structural Equation Modeling (SEM)
approach using STATA 13.

1.

Model Specifications
Model specification test describes
the relationship between the variables
studied. In this study, there are
6 measured variables (observed
variables), namely the accuracy of the
ISBN : 978-623-95806-0-5 (PDF)
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diagnosis code, the accuracy of the
Case Main Groups (CMG) code, the
accuracy of the case group type code,
the accuracy of the Case Based Groups
(CBG) specification code, and the
accuracy of the severity level code and
the INA rate. -CBGs and the accuracy
of INA-CBGs rates.
2.

is checked or tested for its suitability
with the best variable relationship
model made based on the sample data
collected. Based on the results of the
path analysis using STATA, the model
that best describes the relationship
between variables is as follows:

Model Identification
Model identification is done by first
identifying the number of measured
variables, the number of endogenous
variables, the exogenous variables and
the parameters to be estimated, then the
degree of freedom (df) is calculated,
which indicates the path analysis can
be carried out or not.
Number of measurable variables = 6
Endogenous variables

= 5

Exogenous variables

= 1

Number of parameters

= 5

The formula for the degree of
freedom is as follows:
df = (number of measured variables x
(number of measured variables + 1) /
2 - (endogenous variables + exogenous
variables + number of parameters)
= (6 x (6 + 1) / 2 - (5 + 1 + 5)
= (42/2) - 11
= 21 - 11
= 10
The path analysis can be done if
df ≥ 0, whereas in the path analysis
model this time the df value is 10 and
it is called over identified path analysis
which means this path analysis can be
done.
3.

Model Suitability
Estimates

and

Parameter

The path analysis model created
by the researcher based on the theory
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Figure 1 Specification of the Path
Analysis Model
Based on the coefficient value
of each path in Figure 4.1, there is
a positive relationship between the
diagnosis code and the CMG code (b
= 19.097; 95%CI = 16.438 to 25.911;
p = 0.017), the diagnosis code with a
specific CBG code (b = 22.059; 95%CI
= 20.838 to 38.205; p <0.001), and the
code of diagnosis with the severity level
code (b = 19.881; 95%CI = 11.990 to
29.904; p = 0.006). In addition, there
is also a positive relationship between
CMG code (b = 9.462; 95%CI = -1.135
to 12.325; p = 0.002), specific CBG
code (b = 37.383; 95%CI = 25.361 to
45.308; p = <0.001) and severity level
code (b = 6.241; 95%CI = -1.913 to
9.146; p = 0.07) with INA-CBGs rates
(Table 5).
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Table 4 Result of Path Analysis

IV. DISCUSSION
A. Frequency Distribution of Each Variable
Most of the diagnosis codes were
correct, much as 66%, while 34% were
incorrect diagnosis codes. Most of the
CMG codes are also correct, namely 74%,
while the incorrect ones are 26%. All case
type codes are 100% correct. The correct
severity level code is 69% while the
incorrect one is 31%. The INA-CBGs code
from the correct grouping results is 56%
while the remaining 44% is in the imprecise
category (Table 1).
The inaccuracy of the diagnosis code
is due to incomplete medical information,
especially the results of supporting
examinations. Completeness of writing
medical information on each medical record
form has an important role in determining
the correct code through the diagnosis set
by the doctor. Diagnosis without complete
investigation results can cause the diagnosis
code to be unclaimed, which can affect the
severity level of the diagnosis. One of the
factors that influence the accuracy of the
diagnosis code is medical information. The
medical information referred to is a diagnosis
[13]. One of the ways to obtain accurate

code is by paying attention to supporting
information or other causes that affect the
diagnosis code [24]. Previous research
also stated that there was a significant
relationship between the completeness of
information in medical record documents
and the accuracy of disease diagnosis codes
on inpatient medical record documents (p =
0.000) [17].
The results of this study are also in
accordance with other studies that a more
complete documentation of medical records
about topography (p = 0.204), subtype (p =
0.708) and etiology (p <0.001) of disease
can affect the accuracy of the diagnosis
code [8]. In addition, 50% of cases of DRG
changes are due to documentation issues.
Major diagnostic code errors accounted
for more than 13% of changes in DRGs
and absence of additional diagnostic codes
for 29%. The most significant factors
underlying the miscoding of diagnosis
and changes in DRGs is the low quality of
medical record documentation [6].
In addition to completeness of medical
information, the use of the morbidity rule
also supports the accuracy of the diagnosis
code. The results of this study indicate that
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some of the inaccuracy of the diagnosis code
was caused by an incorrect determination of
the main diagnostic code. This inaccuracy
is influenced by several factors, including
writing a diagnosis that is unclear or
illegible so that it is wrong to determine the
main diagnosis [25]-[29].

of medical record documents and funding
[29]. If in coding a diagnosis or action /
procedure the coder found difficulties or
inconsistencies with the general coding
rules, the coder had to clarify with the
doctor. If the clarification fails, the coder
can use the morbidity rules [30]-[33].

B. Correlation between Accuracy of Diagnostic
Codes and Accuracy of INA-CBGs Codes

The code inaccuracy is also caused by
the fact that the R code is used as the main
code in the claim process, namely, doctors
who do not write complete diagnoses,
lack of accuracy in determining disease
diagnosis codes and actions and the absence
of Standard Operating Procedure (SOP)
remains in the detailed coding process
in implementing claims and incomplete
diagnostic and actions and on medical
resumes that result in inaccurate code.
Coding officers often do not read the medical
record completely but see the diagnosis
only on the summary exit (medical resume)
and the SOP for coding the medical record
is not specifically explained [32], [34].

The results of the bivariate analysis
showed that the diagnostic code had a
significant relationship with the CMG code,
CBG specific code and severity level code.
The correct diagnosis code can increase
the accuracy of the CMG code by 38.7
times better than the incorrect diagnosis
code (p <0.001). In addition, the accuracy
of the diagnosis code can also increase the
accuracy of the specific CBG code by 32.55
times (p <0.001) and increase the accuracy
of the severity level code by 22.6 times (p
<0.001). The accuracy of the diagnostic
code in this study cannot improve the
accuracy of case type codes because all
types of cases are accurate. This is because
case types are influenced more by the action
code (Table 2).
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C. Correlation between Accuracy of INACBGs Codes and INA-CBGs Rates

INA-CBGs code inaccuracy was
caused by several factors of misdiagnosis
including; error in determining the primary
diagnosis code, non-specific diagnostic
code and incomplete secondary diagnosis
code, and the use of R code (symptoms,
signs and abnormal clinical findings) as the
main diagnosis.

This study also showed that the CMG
code, specific CBG code and severity level
code had a significant relationship with the
accuracy of the INA-CBGs code (p <0.001),
while the case type codes in this study could
not be tested because all were in the right
category. The accuracy of case type codes
reached 100% because the diagnostic code
did not have a significant relationship with
the case type code (Table 3).

Errors in determining the main
diagnostic code can affect the grouping
results on CMG codes and CBG-specific
codes. The percentage of claim accuracy is
influenced by the accuracy of the diagnosis
code that there is a significant relationship
between the accuracy of diagnosis
reselection and the main code for diagnosis

Previous research found that out of
105 samples of patient medical records, a
hospital experienced a 4% (IDR 65,005,500)
reduction in the cost of health services it
should have received due to inaccurate
diagnosis codes [28]. Other hospitals
are also said to have suffered losses due
to inaccurate diagnosis codes of IDR
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21,909,100 from 481 samples of diabetes
mellitus patients’ medical records [27].
This is because the non-specific diagnosis
code is incomplete secondary diagnosis
code so that it is detrimental to the hospital
financially [20], [26], [28], [29], [35].
Other studies show that there are losses
experienced by hospitals due to incomplete
diagnosis codes that are entered into the
INA-CBGs system. The study found a
positive difference of 19.4% from the claim
rate before completion compared to the
claim rate after completion. The most total
claims before being completed is Severity
Level 2, which is IDR. 194,285,000, while
the most total claims after completing it is
Severity Level 3, which is IDR 261,169,500
[36].
D. Path Analysis Results
Based on the coefficient value of
each path in Figure 4.1, there is a positive
relationship between the diagnosis code
and the CMG code (b = 19.097; 95%CI =
16.438 to 25.911; p = 0.017), the diagnosis
code with a specific CBG code (b = 22.059;
95%CI = 20.838 to 38.205; p <0.001), and
the code of diagnosis with the severity
level code (b = 19.881; 95%CI = 11.990 to
29.904; p = 0.006). In addition, there is also
a positive relationship between CMG code
(b = 9.462; 95%CI = -1.135 to 12.325; p
= 0.002), specific CBG code (b = 37.383;
95%CI = 25.361 to 45.308; p = <0.001) and
severity level code (b = 6.241; 95%CI =
-1.913 to 9.146; p = 0.07) with INA-CBGs
rates (Table 4).
The inaccuracy of the diagnosis code
can affect the cost of health services in
hospitals [25]-[29]. Changes in the INACBGs code that have increased the severity
level can increase the amount of the claim
rate, but if there is a change in the INACBGs code in the case type, Case-Based
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Group and or a decrease in the severity
level, it can reduce the cost claim. This of
course needs to be an important concern,
where the accuracy of the diagnosis code
can also affect the accuracy of the claims
of INA-CBGs [26]. Another study states
that the INA-CBGs grouper determines
the diagnosis with moderate and severe
severity levels. will affect the financing of
service rates [37].
V. CONCLUSION
Inaccurate diagnosis codes can cause
changes to some or all the INA-CBGs codes
resulting in differences in rates. There is a
positive relationship between the diagnosis code
and the CMG code (b = 19.097; 95%CI = 16.438
to 25.911; p = 0.017), the diagnosis code with a
specific CBG code (b = 22.059; 95%CI = 20.838
to 38.205; p <0.001), and the code of diagnosis
with the severity level code (b = 19.881; 95%CI
= 11.990 to 29.904; p = 0.006). In addition, there
is also a positive relationship between CMG
code (b = 9.462; 95%CI = -1.135 to 12.325; p =
0.002), specific CBG code (b = 37.383; 95%CI =
25.361 to 45.308; p = <0.001) and severity level
code (b = 6.241; 95%CI = -1.913 to 9.146; p =
0.07) with INA-CBGs rates. Case type codes in
this study were excluded from the relationship
model because all the codes were correct. This
is because the case code type is more influenced
by the prosedure code. The inaccuracy of the
INA-CBG rates is mostly due to the error in
determining the main diagnosis, the diagnosis
code that does not comply with the ICD-10 and
incomplete medical information.
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