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Background: Diagnosis procedure combination (DPC) has recently been introduced in Korea as a demonstration project and it has
aimed the improvement of accuracy in bundled payment instead of Diagnosis related group (DRG). The purpose of this study is to
investigate that the model of end-stage liver disease (MELD) score as the severity classification of liver diseases is adequate for im-
proving reimbursement of DPC.

Methods: The subjects of this study were 329 patients of liver disease (Korean DRG ver. 3.2 H603) who had discharged from National
Health Insurance Corporation llsan Hospital which is target hospital of DPC demonstration project, between January 1, 2007 and
July 31, 2010. We tested the cost differences by severity classifications which were DRG severity classification and clinical severity
classification-MELD score. We used a multiple regression model to find the impacts of severity on total medical cost controlling for
demographic factor and characteristics of medical services. The within group homogeneity of cost were measured by calculating
the coefficient of variation and extremal quotient.

Results: This study investigates the relationship between medical costs and other variables especially severity classifications of liver
disease. Length of stay has strong effect on medical costs and other characteristics of patients or episode also effect on medical
costs. MELD score for severity classification explained the variation of costs more than DRG severity classification.

Conclusion: The accuracy of DRG based payment might be improved by using various clinical data collected by clinical situations
but it should have objectivity with considering availability. Adequate compensation for severity should be considered mainly in
DRG based payment. Disease specific severity classification would be an alternative like MELD score for liver diseases.
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Figure 1. Grouping algorithm of liver disease. Korean DRG ver. 3.2
(Health Insurance Review and Assessment Service, 2008). DRG, diag-
nosis related group.

Table 1. Base rate and fee of liver disease without complication
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DRG, diagnosis related group; ALOS, average length of stay; LOS, length of stay.
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Table 2. Study variables and definition

Categories of variables Variable
Dependant variable Total charges (whether it covered by national health insurance or not including out of pocket payment)
Independant variables

Characteristics of patients
Characteristics of patient care
Severity

Gender, age

DRG severity

Admission type (via), no. of admission, whether transfer to or from other department, result of treatment, no. of consultation

MELD score (general)* ={0.378 x loge(bilirubin in mg/dL}1+11.2 x loge(INR}+9.57 x loge(creatinine mg/dL1+6.4} x 10

DRG, diagnosis related group; MELD, model of end-stage liver disease; INR, international normalized ratio.

*Scoring system of chronic liver disease.
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Table 3. Number of discharges, ALOS and charge per case by group
of LOS

Total charge

Trimming of LOS Case ALOS (day) (1,000 won)
Lower outlier (<3 day) 37(11.2) 28+05 663+232

Inlier (4-30 day) 282(85.7) 9.0+5.1 1,659+ 1,406
Upper outlier (>31 day) 10(3.1) 54.6+30.8 7,205+3570
Total 329(100.0) 97+108 1,715+1,760

Values are presented as number (%) or mean + standard deviation.
ALQS, average length of stay; LOS, length of stay.
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Table 4. Comparison of average charges by care and patient’s own
characteristics

Total charge

Variable Case T pvalue
Total 329(100.0) 1,716+1,760
Patient
Gender
Female 61(18.5) 2,215+2,368 0.0578
Male 268(81.5) 1,602+1,573
Age (yr)
20-39 37(11.2) 1,583+1,055 0.0079*
40-59 193 (58.7) 1,507 1,496
>60 99(30.1) 2173+2.2%
Care
Via
Ambulatory 182 (55.3) 1,459+ 1,637 0.0031*
Emergency 147 (44.7) 2,033+1,858
No. of admission
1 103(31.3) 1.729+1,769 0.9921
2-5 127 (38.6) 1.719£1,490
>6 99(30.1) 1,698+2,062
Transfer
No 322(97.9) 1.699+1,766 0.2486
Yes 7(2.1) 2476+1,273
Result of treatment
Improved 303(92.1) 1,546+ 1,295 <0.0001*
Do not improved 11(3.3) 1,153+802
Death 9(2.7) 7,037+5,043
Untreated 6(1.8) 3346+1,798
No. of consultation
0 97 (53.5) 1,601+1,328 0.4618
1-2 56 (29.5) 1,563+1,366
>3 176 (17.0) 1.828+2,055
Severity
DRG
0 276(83.9) 1,580+1,664 0.0051*
1 51(15.5) 2,396+2,105
2 2(06) 3078+788
MELD
<9 162 (49.2) 1224724 <0.0001*
10-19 139(42.3) 1,839+1,741
>20 28(8.5) 3447 +3523

Values are presented as number (%) or mean + standard deviation.
DRG, diagnosis related group; MELD, model of end-stage liver disease.
*p<0.05.
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Table 5. Multivariable regression models of total charges (all variables) (unit: 1,000 won)

Variable Model | Model Il Model lll Model IV Model V
Intercept 33(0.8974) 16(0.9499) -19(0.9372) 28(0.9141) 45(0.8623)
Age 11(0.0212) 10(0.0270) 9(0.0531) 9(0.0562) 8(0.0874)
Sex Male - -
Female -13(0.9268) -4(0.9790)
LOS 131(<0.0001) 130(<0.0001) 125(<0.0001) 114 (<0.0001) 113(<0.0001)
Via Ambalatory - -
Emergency 402 (0.0002) 371(0.0006)
No. of admission 1 277(0.0372) 209(0.1126)
2-5 -17(0.8916) -66(0.6035)
>6 = =
Transfer Yes -42(0.9082) 117(0.7457)
No = =
Result of treatment  Improved - -
Do not improved -136(0.6369) -164(0.5718)
Death 2,555(<0.0001) 2,599(<0.0001)
Untreated 621(0.1124) 531(0.1897)
No. of consultation 0 - -
1-2 -338(0.004) -319(0.0060)
>3 -91(0.5232) -75(0.6004)
DRG severity 0 i -
1 321(0.0430) 228(0.1289)
2 496 (0.4979) 773(0.2463)
MELD score <9 - -
10-19 233(0.0482) 176(0.1174)
>20 1,034 (<0.0001) 405(0.0704)
R? 0.65826 0.66293 0.68159 0.73783 0.73848
Values are presented as estimates (p-value).
LOS, length of stay; DRG, diagnosis related group; MELD, model of end-stage liver disease.
Table 6. Multivariable regression models of total charges (except LOS) (unit: 1,000 won)
Variable Model Model Model Model
Intercept 702(0.1091) 551(0.1906) 609(0.1072) 584(0.1213)
Age 16 (0.0606) 12(0.1199) 8(0.1239) 9(0.2090)
Gender Male - - - -
Female 323(0.2282) 243(0.3421) 110 (0.6274) 120(0.5932)
Via Ambalatory - -
Emergency 632 (0.0001) 554(0.0010)
Result of treatment Improved - -
Do not improved -447(0.3199) -487 (0.2820)
Death 5,415(<0.0001) 5,114 (<0.0001)
Untreated 1,466 (0.0171) 1,269 (0.0461)
DRG severity 0 - -
1 721(0.0070) 351(0.1262)
2 1,627(0.1841) 1.313(0.2072)
MELD score <9 - -
10-19 554 (0.0044) 356(0.0411)
>20 2,117 (<0.0001) 744(0.0330)
R? 0.054790 0.132084 0.331377 0.337223

Values are presented as estimates (p-value).
LOS, length of stay; DRG, diagnosis related group; MELD, model of end-stage liver disease.
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Table 7. Variation of total charges by LOS and severity
LOS
Severity No. of cases
<2 34 5-6 7-10 1-22 >23 Total
Ccv* Total 329 35 46 35 57 48 61 103
DPC 0 276 36 gY 36 34 47 61 105
1 51 25 55 3 79 43 75 87
2 2 26 25
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1 51 18 44 3B 73 35 39 237
2 2 14 14
MELD <9 162 39 41 40 34 35 22 451
10-19 139 18 48 15 38 31 47 15.7
>20 28 31 46 53 79 58 3 313

LOS, length of stay; CV, coefficient of variation; DPC, diagnosis procedure combination; MELD, model of end-stage liver disease; EQ, extemal quotient.

*Standard deviation/mean. "Max/min.
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