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3. KDRG 7% 2@ 4

DRG B4 7o) x DRGE Aelalr] 8] AgHE Wat el
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Aol miAg e 2 4dtAle AFF Y 7EHIGS o83 FIEEFE
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t}. RDRGE $% %7} v+ 3 final DRG] 7)d o]t}
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OFS =3 uEA Ake] AHE ADRGE AR FE Y
T AT AER7E fle A9E 53, 1-99% A~Z9 A5e
GREE A -REN SWol fAlelES AlER7E #
Sjujgitt. ubEl 0% e Akl 48 Isty] 98 Ao BAHA
A wAs AR TR ®AR AR TR fle A 022 n7]HI, e
4= 1~322 ADRGHY AF ol we} A2 Fodnh. 12)a vpA =

AR AE £AE FFEE PRIE AU FEE VBN 3% 002
s

poy
o

CCLs(Complication and comorbidity levels)= &
7} A (severity weight)E 28tm, Aot ojggkate] 3¢ 0~471419 A

TE 7HA A, a3EAe A9 0~37HA1 9 J+E 7HRiTh

CCL =0: - CC7t o2
- SHAL7L WISl ADRGE] Aejo] xeE 3= )
- ZAT Aye] amE CCY o
- g elReo] e Reet FEsh UAE o
CCL =1 : minor CC
CCL = 2 : moderate CC
CCL = 3 : severe CC
CCL = 4 : catastrophic CC
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PCCL(Patient clinical complexity level)2 $A}7} 7131 ¥ Foly s
(Complication and comorbidity, ©]3} CC)¢] +3 &HE Yeldl= HZo|th

ditzoz T8 IS F& THHIHS CCE RV PCCLEL FAH

Ago] Tl wYEA B=s netHon o JUNR Ak PCCL F4 e
ol A4t AT (A, 2003).
PCCL = 0 : no CC effect
PCCL = 1: minor CC
PCCL = 2 : moderate CC
PCCL = 3 : severe CC
PCCL = 4 : catastrophic CC
PCCL = 0 if there is no SDx
=4ifx>4
= x otherwise
In(1+ ZCCL(i)XeXp(—aX(i—k)))
. i=k
z = round| n(3/a)/1 ]
a=0.4

k=1 for ADRG P01— P67, k=2 for all other ADRGSs
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MDC Description
MDC 00 A PreMDC
MDC 01 B A7AAY] AZ 2 Fof
MDC 02 C ) Z‘?ﬂr %}H
MDC 03 D on 1%, ?70194 23 9 Aol
MDC 04 E TEIIAIY 2 " Fof
MDC 05 F TEIIAIY A3 g Fof
MDC 06 G 23171AIS] A3 g Fof
MDC 07 H HEA 2 A d3 W Aol
MDC 08 I =44 9 9 @%‘&XﬁA A% g Aol
MDC 09 ] a5, 340}514, frfel 23 9 Aoj
MDC 10 K WEH], 94, A 23 9 Aol
MDC 11 L Al 9 HlLﬂﬁH 2% ‘;‘ 7ol
MDC 12 M G AATIAY A3 9 Aol
MDC 13 N o A2 7A ] A3 L Aol
MDC 14 ) dal, &4 A
MDC 15 P A1 A o}
MDC 16 Q g9 9 7|3 A3 WA A of
MDC 17 R A AP B )
MDC 181 S a4 2 7A8F ZEHIV Z9)
MDC 182 T HAaAd € A F 2
MDC 19 U Al A3k g ol
MDC 20 A dIE/ TS L dIE/FEZ AT V- A Fo
MDC 21-1 W g Q)
MDC 21-2 X £, 5, FE 5428
MDC 22 Y s}
MDC 23 Z A7 e 2 BAdgMH]A~ o] 8o JT¢S vH= L4
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ot

FE2S AASAL, AHA 02 DRG AHIEY H Hl&ol 493 43S
+HCots F 5, 2003).

S92 AHEHE wE B AESA G A BdS 1HE AHEE T
st stAY, BAES FAHASMA 27 HdA7EE S 2HA 2 Aolth
ARHOZ YR IS FEA AtElES AEsa S84 @59 F
7F vl ol g3 FrhH oz HAXES st WHS /st
AAA =7HEE APdaRE FAHS7 goFsith %S fHT

3l vl 7heek FE e 947 AR

AFE 7P wol AgsE AdaR E4usolthBusse R 5, 2012).
Fi9 w7 Ak SHAAE AR F9H
AHIE B = z9d)e deFoz ng

= olgd =TS Aot 2y vLd=E AL EE FvHEC] S8

DRG A|=®o] £33} dlojy 5/ 7¥ksie] Sa2] A2 WHS A sfor
3l7] wiEol e SaA Az We gtk 59, T} o] IR Il

Me @7] deloz Qg w2 wes ddsty] 98] Lose S9A] skek s
=
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¥ 2. Z9] AEAA DRG Z9x AA} Wy

Country trimming method
Austria LOS (interquartile)
England LOS (interquartile)
Estonia Cost (parametric)
Finland Cost (parametric)
France LOS (interquartile)
Germany LOS (parametric)
Ireland LOS (parametric)
Netherlands -
Poland LOS (interquartile)
Portugal LOS (interquartile)
Spain(Catalonia) LOS (interquartile)
Sweden Cost/LOS (parametric)

Source : Diagnosis-Related Groups in Europe, 2011.
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3 3. 9] A=AA DRG AL A gk AL B

Country Method Used
Germany  LOS-threshold; = round[min[mean; +2 « SD;mean,; +17]]
England/

LOS-threshold; = Q75+ (Q75,— @25,) « 1.5
Denmark

Italy LOS-threshold; = ({/Q75, + (}/Q75,— {/@25,) + 1.0)’
France LOS-threshold; (if mean;>8 days)

mean[log(los;)] + SD[log(los;)] + @95, — median|log(los;)] ]

= min[15;exp
LOS-threshold; (else)
=min[2.5 « mean;;exp
Spain LOS-threshold; = median;, +3 « SD, or,
LOS-threshold; = Q75,4+ (Q75, — @25;) « 1.5 or,
LOS-threshold; = Q75, + (Q75, — @25;) * 2.0

mean|log(los;)]+ SD[log(los;)] + @95, — median[log(los;)] ]

1 refers to the standard deviation(SD), mean, median or LOS-threshold of the ith DRG.
Source : Methods to determine reimbursement rates for diagnosis related groups (DRG):

a comparison of nine European countries, 2006.

Ferak A4

T | IS

ol

¥ 4. 29 AEAA DRG AMLLdF F&X

Country Method Used

Germany  LOS-threshold,; = round[min [2;Mean,/3]]
France  LOS-threshold; = min[(Mean,;/2.5);7;(mod — 1)]
(only if mean;>8, else no lower LOS-threshold)

¢ refers to the mean, median or LOS-threshold of the ith DRG.
Source : Methods to determine reimbursement rates for diagnosis related groups (DRG):

a comparison of nine European countries, 2006.
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93 AHg WY A4S 9 20149 195H 12970A(A
2015 39 31¥71A) ARRAAAFG A HFE AREE P
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N
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A5 7,691,707715 KDRG version 4.09 #&3 A5& &&3rt. 4948 &
gl BT Aol vsiMe SAER Fiste] dyi=dE PRI F7H
79 A FEE st Ul Tske Aoz ATk dtEA
2e AF duvt flemz Agson, HaF T Fee Adres A
HAY AHTE Hedstod AT AR AT} AT AR ATt
of thdel gttt ALE HAATH(EHAREL/FHEF) v & A9

stAaL, FAY HF EFA JAEH] Holrl & AlEE o] Fo]X PreMDCe}
4, B9, T, BETEELs AU e

percentile ©]3}Q] AW, 25percentiles FI}3Fal 75percentile V|TF AW,
75percentile ©]% AWT LR IFS UFAH ofF HWT HE J|FoR
e AlZgE delxd AW 2 x5H9 g Egho] 25percentile, median,
75percentilec] X8, SHEX] A WHES BT LA W Is5H ¢
ANLdLFaA FEx7F DAste AYTS o= st 29 Y A4
E—o] ‘:')\4 q]/\loi /\ﬁxqgoqq_
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7F. KDRGY &3 X A7 W

Az AFE-EH AL = KDRG 54| A A H-2 KDRG version2.0(1991) 71
Al W=k Refined DRG WHES F23te vtEo]x o1, KDRG version3.0
M GA] o7 HolE EUE KDRG versiond.0 | Fol= FL3 HHES
Agata ok WA 2 ADRGEZE A1ARE$7(Q1) 9k ABAHEAF(Q3)E +
sted ofzff (A1)olA TR Astghe] RAE Hous AsES AT F,
OA 718t g3 RFAAE 73T A7IA FR s ol &t (2129 A
3lgke] WS Hojd AS ALIhRF2 Y 2], 2003). KDRG version2.0 7%
FA] outlier W@ TIFG Woll ‘T2 5470 Sodvhte 7HHlA s}

o], extreme ovservartione A A3t= Jl@o|tt 18P E extreme observation
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o] H& AAE H8) F5Hs 302 A AH(AFEIAAIE 7, 2015).
(212) (718 —3xEFHAL), (718tE T +3xE AR}

g, 42540 e 2ux Az ¥y 24

FARFAA #d Z49] FF FSUFEA A7PAE (cost)E ]8T £
o] Fdolu, A5 FHo] FolshA ¥e Av ALLF(LOS)E A= =

b o AEde A9 FFHely A 3ol 7hsstE R X8 Hl(charge)

X2

2 bivariate WHOE F Wy FA] o7t AAE H&ote Wt AT
T JHAZEAAAE7H, 2013).

ADRGHE AW 7|E 8H &4 23, dove 5
AA Ao 9% AAEH, 10%E 2343 F¢E ANl AWTI=S ¥
st 3.6%C g3t AWTEY QT HlES 1Esty] s A3 TA A
o] AHLoA 19A4(23) v 284 F 1719 HHE A8 F&st+=
o} AE7} BasthAZRAAAE 7, 2015).

B 795 A4 % (Health Care Financing Administration, HCFA)2 outlier2
G HIZGH R & HE AHE &Rlstr] 98 Aol ofd 7]
st TNA RFAAE ALtste W2l (214)S AHE-35 tH(Daniel R, 1989).

ADRGHY #74 £ €97 Hles A7 feixs &xd o

of
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o]/l
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Mean
Median
Mode Mode Mode

Frequency
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Distribution
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FORSED UNIVERSITY

| IQR l
Qa Q3
Ql - 15 xIGQR Q3 + 1.5 xIQR
Median
T T T T T T T T 1
—da —3a —Za =l Qo lo g 3 da

—2.6980 —067450  0.6745¢ 26980
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(method 2)
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(method 3)

(71818t - 3 x 718kt EE

=)

), (71849 + 3 x 7)eETE BEAA

(method 4)
(Median - 3 x MADxk), (Median + 3 x MADxk), k=1.4826
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2t S2A A2 4y H7t

tad. 2ex F9Re AR H&d

S

74

accuracy, Kappa coefficient, sensitivity, specificity, ROC curve A

Charge

LOS
(Length of stay)

Inliers Total

Outliers

a+b
c+d

Outliers

Inliers

a+b+c+d

N

a+c b+d

Total
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1) Accuracy

A= (accuracy) Age AA FAA HFZHIF ALLYF9 outliers$}

inliers7} € X3l= Abd 9] HIE-o]H, 07} 1A}o] S 7Rt

a+d
N

accuracy =

2) Kappa coefficient

AN

(o]
=y

Uetl= AFEA 9 14e] #te 7Y pe B35 A9 Al ¢

Fote BlEolH, P HOlHEREH AME A3 IR At 9] H S0tk

7}3}A4 4= (Kappa coefficient)= 3] X FES 183 A=

ff. . PO_PC
Kappa coefficient = -7
a+d
P = N
p_ ((a+b)x(a+c))+((c+d) < (b+d))
c N2
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3) Sensitivity
H7FE (sensitivity) A+ 2] X FH|7} outliers?] 3¢ ALLFAAE

L.

outliersZ YEl= AL vl &olH, 03} 1A}o] 9] kS 71Xt

sensitivity =
atc

4) Specificity

5 o] X (specificity) Ag+= 2ALe] XFHIZ} inliers®] 3¢ ALIFAA=
o u

inliers® YEl+= Alg SolH, 07} 1Alo] 9] Zhe 7FXRIt

i}

specificity = v d

5) ROC curve(Receiver operating characteristic curve)

B EA T HROC curve)e SHA] W BIHA] AT o] st wIzE
Lo 5ol E AL ths YHd = sensitivity, XF o= 1-specificitys 1)
z2 agv WHOE ROC curve AF+= ROC curve?] ozl ™A gk(area
under the curve:AUC)S #3}lH, ROC curve 4 ol WAL 03} 14}9]

#S 7HAH el 245 ARV A1HS BoEH

sensitivity + speci ficity
2

ROC =
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E 6. X 54 wE FTEx A WHE ol FH
methods step N(100000, 1000?) LN(10,1) .
low high low high
method1 stepl 95244.39 104750.41 -85399.52 139861.98
step2 96987.33 102996.69 -60360.32 101103.15
method?2 stepl 95244.39 104750.41 -85399.52 139861.98
method3 stepl 96987.29 102996.73 -124264.88 168186.90
method4 stepl 96973.99 103013.70 -36609.31 80392.03
method5 stepl 97031.80 103042.52 1088.27 443168.30
R 78I S WE 9 Ay HHE 9T HlE
N(100000, 1000?) LN(10,1)
methods step Inlier outlier outlier Inier outlier outlier
low high low high
Step]' 0, 0, 0, 0, 0,
method1l 99.75% 0.13% 0.12% 93.57% - 6.43%
step2

method2  stepl 100% - - 96.74% - 3.26%
method3  stepl 99.75% 0.13% 0.12% 97.94% - 2.06%
method4  stepl 99.76% 0.12% 0.12% 90.23% - 9.77%
method5  stepl 99.74% 0.15% 011%  99.75% 0.12% 0.13%

37 -



o1 4| L St

Distribution of charge
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80 5 .
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1}. MDC ¥ ADRG &%

Ao o]&% 201419 KDRG Version 4.09] A 59A Pre MDCS} Error
DRGE #1923 MDC+= 257)°]a1, ADRG @419 2E++ 1,0037]4th. ADRG

oA 7HE Be FHES 7k MDCE 'MDC 08 244 2 Agx2 9
3w X%

A3 9@ Foj'z, 107709 AWHTS AT o] HA AW NG5 ADRG
1,00378 & 10.67%= =&}
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. MDC®¥ ADRG®] HI%

(unit: N(%))

MDC ADRG
01 (B) Diseases and Disorders of the Nervous System 139 (13.86)
02 (C) Diseases and Disorders of the Eye 45 (4.49)
03 (D) TD;slreozstes and Disorders of the Ear, Nose, Mouth and 77 (7.68)
04 (E) Diseases and Disorders of the Respiratory System 55 (5.48)
05 (F) Diseases and Disorders of the Circulatory System 99 (9.87)
06 (G) Diseases and Disorders of the Digestive System 83 (8.28)
07 (H) I?;Ziizzss and Disorders of the Hepatobiliary System and 56 (5.58)
08 (1) gslfsse(ezzvas%gssrders of the Musculoskeletal System and 107 (10.67)
0 () E)Iizeagfsasatnd Disorders of the Skin, Subcutaneous Tissue 34 (339)
10 (K) glil;doc;g;?:, Nutritional and Metabolic Diseases and 38 (3.79)
11 (L) Diseases and Disorders of the Kidney and Urinary Tract 62 (6.18)
12 (M) Diseases and Disorders of the Male Reproductive System 29 (2.89)
13 (N) Diseases and Disorders of the Female Reproductive System 37 (3.69)
14 (O) Pregnancy, Childbirth and Puerperium 22 (2.19)
15 (P) Newborns and Other Neonates 28 (2.79)
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MDC ADRG
Diseases and Disorders of the Blood and Blood-
16 @Q Forming Organs and Immunological Disorders 7. 070)
17 (R) Neoplastic Disorders (Haematological and Solid Neoplasms) 14 (1.40)
18-1 (S) Infectious and Parasitic Diseases : HIV 5 (0.50)
18-2 (T) Infectious and Parasitic Diseases 18 (1.79)
19 (U) Mental Diseases and Disorders 13 (1.30)
Alcohol/Drug Use and Alcohol/Drug Induced Organic
20(V) Mental Disorders 1 (010)
21-1 (W) Multiple Trauma 6 (0.60)
21-2 (X) Injuries, Poisoning and Toxic Effects of Drugs 16 (1.60)
22 (Y) Burns 5 (0.50)
Factors Influencing Health Status and Other Contacts with
23 @ Health Services 7 (0.70)
Total 1,003 (100.00)

Note) Pre MDC & Error DRGs(9600,9610,9620,9630,9900,9990) were excluded.
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group_n group_skewness ADRG ADRG Description
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adrg=F091

Distribution of charge
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[probability plot]

1% 8. AW F091 histogram & probability plot.
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adrg=B8050

Distribution of charge

G0
Mormal
Kolmogorov (D) 0.224783
Pr=D = 0.0100
50 - &) 256
Minimum 5358065
Maximum S0893066
Mean 12367549
40 Median 9699338
CoefofWVariation G60.92095
Skewness 2.534964
ag - Std Deviation THE34429
20
10
1 i 1
Q= T T
5000000 15000000 25000000 35000000 45000000
charge
Curve —— Mormal{Mu=1 24E7 Sigma=7 53E&)
[Histogram]
adrg=B050
Probability Plot for charge
£a0000a0:— MNormal Parameters
Mean (Mu) 12367549
Std Dev (Sigma) 7534428
[s]
50000000 - -
=]
40000000 —
30000000
20000000 -
10000000 -
o
o
0.1 1 Lol 10 25 50 75 a0 a5 a9 99.9

Mormal Percentiles

Mormal Line — Mu=1.24E7, Sigma=7.53E&

[probability plot]

a9 9. F® T B050 histogram & probability plot.
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adrg=N022

Distribution of charge
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[probability plot]

29 10. AW N022 histogram & probability plot.
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adrg=R020

Distribution of charge
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a3 11. A" R020 histogram & probability plot.
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adrg=EG93

Distribution of charge
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a9 12. AW E693 histogram & probability plot.
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adrg=F704

Distribution of charge
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a9 13. AW F704 histogram & probability plot.
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adrg=0620

Distribution of charge
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a9 14. AW 0620 histogram & probability plot.
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Distribution of charge
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a9 15. AW F770 histogram & probability plot.
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adrg=L643

Distribution of charge
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a9 16. AW L643 histogram & probability plot.
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<0.0001
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4% method1¥} methodd& 28 Z-F-olrt TANG. Adds 7]Eo
ME vl7HA 2 method1# method4S HEE 2 £ AW oA
w39 W&o 5%7F ZFHEor], B0sO AWM method2E HET A
ALLF FHA v Eo] 5469% 2 5% S 3T 53] method4d] 735
= A8 ALdLdF 7IE BF 10%E 2H8he A= TS

# 12. KDRG A& EA ] W& Zax] 27 Wy

method number

method used

method 1

method 2
method 3
method 4
method 5

stepl. Q1—3%(Q3-Q1), Q3+3x(Q3-Q1)

step2. geo_mean—3xsd, geo_mean+3xsd

Q1 -3x(Q3-Q1), Q3+3%(Q3-Q1)
(geo_mean—3xgeo_mean_sd), (geo_mean+3xgeo_mean_sd)
(median—3xMADxk), (median+3xMADxk), k=1.4826
exp(In_mean—3xIn_sd), exp(In_mean+3xIn_sd)
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3 13 AR Fo91 =3 e 28% % BV vla A
AW F0O1 S22 Wd 232 £8%
(method 1) (method 2)
charge charge
Los Qutliers Inliers Total Los Outliers Inliers Total
Outliers 7 10 17 Outliers 4 5 9
Inliers 2 291 293 Inliers 2 299 301
Total 9 301 310 Total 6 304 310
(method 3) (method 4)
charge charge
Los Qutliers Inliers Total Los Outliers Inliers Total
Outliers 5 3 8 Outliers 7 14 21
Inliers 2 300 302 Inliers 3 286 289
Total 7 303 310 Total 10 300 310
(method 5)
charge
Los Qutliers Inliers Total
Outliers 1 5 6
Inliers 1 303 304
Total 2 308 310
AP FO9L S PE HAAS via A
method  accuracy Kappa sersitivity spedfidty ROCouve charge outlier LCB outlier
method1 0.961 0.520 0.778 0.967 0.872 2.903% 5.484%
method?2 0.977 0.522 0.667 0.984 0.825 1.935% 2.903%
method3 0.984 0.658 0.714 0.990 0.852 2.258% 2.581%
method4 0945 0.427 0.700 0.953 0.827 3.226% 6.774%
method5 0.981 0.243 0.500 0.984 0.742 0.645% 1.935%

_57_



¥ 14 ZWT B050 SR WHE £8% 9 HrpAS vla A3
AW B050 SEX| WHE 2x2 8%
(method 1) (method 2)
charge charge
LOS Qutliers Inliers Total LOS Outliers  Inliers Total
Outliers 14 8 22 Qutliers 10 4 14
Inliers 3 231 234 Inliers 2 240 242
Total 17 239 256 Total 12 244 256
(method 3) (method 4)
charge charge
LOS Outliers Inliers Total LOS Outliers  Inliers Total
Outliers 6 2 8 Qutliers 19 9 28
Inliers 1 247 248 Inliers 12 216 228
Total 7 249 256 Total 31 225 256
(method 5)
charge
Los Outliers  Inliers Total
Outliers 2 1 3
Inliers 1 252 253
Total 3 253 256
AT B050 S| ¥ BJrEAS vl A
method  accuracy Kappa sersitivity spedfidty ROCarve durge adtlir  LOS outlier
method1 0.957  0.695 0.824 0.967 0.895 6.641% 8.594%
method?2 0.977 0757 0.833 0.984 0.908 4.688% 5.469%
method3 0.988 0.794 0.857 0.992 0.925 2.734% 3.125%
method4 0.918 0.598 0.613 0.960 0.786 12.109% 10.938%
method5 0.992  0.663 0.667 0.996 0.831 1.172% 1.172%
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=31 =<
AT N022 ST Wi 2x2 783t
(method 1) (method 2)
charge charge
LOS Qutliers Inliers Total LOS Outliers Inliers Total
Outliers 4 3 7 Qutliers 3 2 5
Inliers 2 93 95 Inliers 1 96 97
Total 6 96 102 Total 4 98 102
(method 3) (method 4)
charge charge
LOS Qutliers Inliers Total LOS Outliers Inliers Total
Outliers 2 0 2 Qutliers 7 1 8
Inliers 0 100 100 Inliers 11 83 94
Total 2 100 102 Total 18 84 102
(method 5)
charge
LOS Qutliers Inliers Total
Outliers 1 1 2
Inliers 0 100 100
Total 1 101 102
A N2 SEA W FAAS wm A
method accuracy Kappa sersitivity spedfidty ROCarve durge odtlir  LOS outlier
method1 0.951 0.589 0.667 0.969 0.818 5.882% 6.863%
method?2 0971 0.651 0.750 0.980 0.865 3.922% 4.902%
method3 1.000  1.000 1.000 1.000 1.000 1.961% 1.961%
method4 0.882  0.482 0.389 0.988 0.688 17.647 % 7.843%
method5 0.990 0.662 1.000 0.990 0.995 0.980% 1.961%
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¥ 16, AH T R020 == Wy By 9 Hrix$ vln Ay

A R020 SHHA] WHE 2x2 B
(method 1) (method 2)
charge charge
LOS Qutliers Inliers Total LOS Outliers Inliers Total
Outliers 78 70 148 Outliers 38 41 79
Inliers 31 2,253 2,284 Inliers 9 2,344 2,353
Total 109 2,323 2,432 Total 47 2,385 2,432
(method 3) (method 4)
charge charge
LOS Qutliers Inliers Total LOS Outliers Inliers Total
Outliers 34 24 58 Outliers 87 97 184
Inliers 17 2,357 2,374 Inliers 28 2,220 2,248
Total 51 2,384 2,432 Total 115 2,317 2,432
(method 5)
charge
LOS Outliers  Inliers Total
Outliers 1 3 4
Inliers 3 2,425 2,428
Total 4 2,428 2,432

AT RO20 ZEx] WY HriA 4 vl 43

method accuracy Kappa sersitivity spedfidty ROCarve durge adtlir  LOS outlier

method1 0.958  0.586 0.716 0.970 0.843 4.482% 6.086%
method?2 0979  0.593 0.809 0.983 0.896 1.933% 3.248%
method3 0983 0.615 0.667 0.990 0.828 2.097% 2.385%
method4 0.949  0.556 0.757 0.958 0.857 4.729% 7.566%
method5 0.998 0.249 0.250 0.999 0.624 0.164% 0.164%
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E 17, AW Ee93 93 W 2E€x R FUhAe vl 2
AW B693 SEX| WRE 2x2 8%
(method 1) (method 2)
charge charge
LOS Qutliers Inliers Total LOS Outliers  Inliers Total
Outliers 11 3 14 Qutliers 4 0 4
Inliers 6 330 336 Inliers 4 342 346
Total 17 333 350 Total 8 342 350
(method 3) (method 4)
charge charge
LOS Qutliers Inliers Total LOS Outliers  Inliers Total
Outliers 1 0 1 Qutliers 15 4 19
Inliers 5 344 349 Inliers 14 317 331
Total 6 344 350 Total 29 321 350
(method 5)
charge
LOS Outliers  Inliers Total
Outliers 1 0 1
Inliers 1 348 349
Total 2 348 350
AT E693 S| WRE Ui vl A3
method accuracy Kappa sersitivity spedfidty ROCarve durge adtlir  LOS outlier
method1 0974 0.696 0.647 0.991 0.819 4.857% 4.000%
method?2 0.989 0.662 0.500 1.000 0.750 2.286% 1.143%
method3 0986 0.282 0.167 1.000 0.583 1.714% 0.286%
method4 0949 0.599 0.517 0.988 0.752 8.286% 5.429%
method5 0.997  0.665 0.500 1.000 0.750 0.571% 0.286%
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AW T F704 X

(method 1) (method 2)
charge charge
Los Qutliers Inliers Total Los Outliers Inliers Total
Outliers 12 12 24 Qutliers 8 3 11
Inliers 10 393 403 Inliers 8 408 416
Total 22 405 427 Total 16 411 427
(method 3) (method 4)
charge charge
Los Qutliers Inliers Total Los Outliers Inliers Total
Outliers 3 4 7 Outliers 15 10 25
Inliers 5 415 420 Inliers 29 373 402
Total 8 419 420 Total 44 383 427
(method 5)
charge
Los Qutliers Inliers Total
Outliers 1 0 1
Inliers 2 424 426
Total 3 424 427
AW F704 59X W oA vl 23
method  accuracy Kappa sersitivity spedfidty ROCarve durge adtlir  LOS outlier
method1 0.948 0.495 0.545 0.970 0.758 5.152% 5.621%
method?2 0.974 0580 0.500 0.993 0.746 3.747% 2.576%
method3 0.979 0.389 0.375 0.990 0.683 1.874% 1.639%
method4 0.909 0.389 0.341 0.974 0.657 10.304% 5.855%
method5 0.995 0.498 0.333 1.000 0.667 0.703% 0.234%
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AW T 0620 X

(method 1) (method 2)
charge charge
LOS Outliers Inliers Total LOS Outliers Inliers Total
Outliers 416 119 535 Outliers 192 23 215
Inliers 102 9,782 9,884 Inliers 66 10,138 10,204
Total 518 9,901 10419 Total 258 10,161 10,419
(method 3) (method 4)
charge charge
LOS Outliers Inliers Total LOS Qutliers Inliers Total
Outliers 158 57 215 Outliers 521 115 636
Inliers 40 10,164 10,204 Inliers 123 9,660 9,783
Total 198 10,221 10419 Total 644 9,775 10,419
(method 5)
charge
LOS QOutliers Inliers Total
Outliers 32 28 60
Inliers 6 10,353 10,359
Total 38 10,381 10,419
AW 0620 FEA W BWrpA4 vl A
method accuracy Kappa sersitivity spedfidty ROCarve durge adtlir  LOS outlier
method1 0979  0.779 0.803 0.988 0.896 4.972% 5.135%
method?2 0991 0.808 0.744 0.998 0.871 2.476% 2.064%
method3 0991  0.760 0.798 0.994 0.896 1.900% 2.064%
method4 0977  0.802 0.809 0.988 0.899 6.181% 6.104%
method5 0.997  0.652 0.842 0.997 0.920 0.365% 0.576%
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# 20 AW F770 =92 HHE 2SR R PUHA g Bl A3
AW F770 ST HE 2x2 B8 %
(method 1) (method 2)
charge charge
LOS Outliers Inliers Total LOS Outliers Inliers Total
Outliers 210 297 507 Outliers 90 229 319
Inliers 151 8,587 8,738 Inliers 50 8,876 8,926
Total 361 8,884 9,245 Total 140 9,105 9,245
(method 3) (method 4)
charge charge
LOS Outliers Inliers Total LOS Outliers Inliers Total
Outliers 69 88 157 Outliers 294 392 686
Inliers 65 9,023 9,088 Inliers 255 8,304 8,559
Total 134 9,111 9,245 Total 549 8,696 9,245
(method 5)
charge
Los Outliers  Inliers Total
Outliers 16 46 62
Inliers 40 9,143 9,183
Total 56 9,189 9,245
AT F770 &3] WHE i vla A
method  accuracy Kappa sersitivity spedfidty ROCarve durge odtlir  LOS outlier
method1 0.952 0459 0.582 0.967 0.774 3.905% 5.484%
method?2 0.970 0.379 0.643 0.975 0.809 1.514% 3.451%
method3 0.983 0.466 0.515 0.990 0.753 1.449% 1.698 %
method4 0.930 0.439 0.536 0.955 0.745 5.938% 7.420%
method5 0.991 0267 0.286 0.995 0.640 0.606% 0.671%
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E 2L AWE Led SEA P YR 2 WANS mw 2y
AT Lodd =9 WHE 2x2 B
(method 1) (method 2)
charge charge
LOS Outliers  Inliers Total LOS Outliers  Inliers Total
Outliers 1,291 637 1,928 Outliers 680 337 1,017
Inliers 838 28,843 29,681 Inliers 553 30,039 30,592
Total 2,129 29,480 31,609 Total 1,233 30,376 31,609
(method 3) (method 4)
charge charge
LOS Outliers  Inliers Total LOS Outliers  Inliers Total
Outliers 261 92 353 Outliers 2,218 1,119 3,337
Inliers 196 31,060 31,256 Inliers 979 27,293 28,272
Total 457 31,152 31,609 Total 3,197 28,412 31,609
(method 5)
charge
LOS Outliers  Inliers Total
Outliers 143 81 224
Inliers 144 31,241 31,385
Total 287 31,322 31,609
AT Led3 =] WE F7hA e vl A3
method accuracy Kappa sersitivity spedfidty ROCarve durge adtlir  LOS outlier
method1 0.953  0.612 0.606 0.978 0.792 6.735% 6.100%
method2 0.972  0.590 0.552 0.989 0.770 3.901% 3.217%
method3 0.991  0.640 0.571 0.997 0.784 1.446% 1.117%
method4 0.934  0.642 0.694 0.961 0.827 10.114% 10.557%
method5 0.993  0.556 0.498 0.997 0.748 0.908% 0.709%
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TH] S9A A7 9y
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S €9 vlE

S|
(unit: %)
ADRG method1 method?2 method3 method4 method5
F091 2.903 1.935 2.258 3.226 0.645
B050 6.641 4.688 2.734 12.109 1172
N022 5.882 3.922 1.961 17.647 0.980
R020 4.482 1.933 2.097 4.729 0.164
E693 4.857 2.286 1.714 8.286 0.571
F704 5.152 3.747 1.874 10.304 0.703
0620 4,972 2476 1.900 6.181 0.365
F770 3.905 1.514 1.449 5.938 0.606
L643 6.735 3.901 1.446 10.114 0.908
= method1
= method2
==wmethod3
= method4
= method5
a9 18, AW 8N S9X AP WY J8A €9+ v
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E 23 AW ANYS FuA A Py AgA D9IF WE
(unit: %)

ADRG method1 method?2 method3 method4 method5
F091 5.484 2.903 2.581 6.774 1.935
B050 8.594 5.469 3.125 10.938 1.172
NO022 6.863 4.902 1.961 7.843 1.961
R020 6.086 3.248 2.385 7.566 0.164
E693 4.000 1.143 0.286 5.429 0.286
F704 5.621 2.576 1.639 5.855 0.234
0620 5.135 2.064 2.064 6.104 0.576
F770 5.484 3.451 1.698 7.420 0.671
L643 6.100 3.217 1.117 10.557 0.709

== methodl

f wmethod2

(X

w E ==method3

*A' e method4

===method5

a9 19 ARTE AL S8R AP 8R 84 ST vl
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9) AL St

324 Qo HIEo] W2 SEA] AP WHE 1Y I =(ROC)

ADRG method?2 method3 method5
F091 0.825 0.852 0.742
B050 0.908 0.925 0.831
N022 0.865 1.000 0.995
R020 0.896 0.828 0.624
E693 0.750 0.583 0.750
F704 0.746 0.683 0.667
0620 0.871 0.896 0.920
F770 0.809 0.753 0.640
L643 0.770 0.784 0.748
= method2
= method3
====method5
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= ABSTRACT =

A study of outlier trimming methods for KDRG

(Korean Diagnosis—Related Group)

Jinhwi Kim
Department of Biostatistics
Graduate School of Public Health

Yonsei University

(Directed by Professor Chungmo Nam, Ph.D.)

Background

KDRG is a type of PCS(Patient Classification System) that classifies
acute inpatients into the group with clinical similarity and the
homogeneity of resources, using information, such as diagnosis and
procedures of patients. Current standards on detection and treatment
of KDRG outliers are developed based on methods of RDRG(Refined
DRG) in U.S. at the time of developing KDRG version 2.0(1991) and the
same methods have been applied to KDRG so far without revising. As
KDRG has continually revised, it has become more important and been

needed to make new standards of dealing with outliers. Therefore, this
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study describes the problems of methods currently used for KDRG and
seeks for outlier treatment methods that are more appropriate to

characteristics of medical charge and LOS data in Korea.

Subject and Methods

The study 1is based on the fee-for-service claims of 7,691,707
database(KDRG version 4.0) that were submitted to the HIRA(Health
Insurance Review and Assessment service) through EDI(Electronic Data
Interchange) from January 2014 to December 2014. The subjects are 9
DRGs considering the frequency and distribution at the ADRG(Adjacent
DRG) level. After exploring relationship and distribution of the medical
charge and the LOS, various outlier treatment methods were applied and
compared with the current method. Analysis was conducted by comparing
statistics about the rate of trimmed outliers, and also the correspondence

between the charge outliers and LOS outliers.

Results

In order to research on the characteristics of the medical charge and the
LOS data, the distribution of data was identified through descriptive
statistics and goodness fit test for a normal distribution. As the result,
the distribution of the medical charge and the LOS did not follow the
normal distribution and were right-skewed. Correlation analysis was

performed to identify effective variables and there was a strong positive
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correlation between the medical charge and the LOS from 0.57 to 0.93.
As a result of applying 5 outlier treatment methods including the current
one to 9 DRGs, the rate of trimmed outliers in most of DRGs was
exceed 5% when the current one was applied. Also, the correspondence
between the charge outliers and the LOS outliers was relatively lower
than the other methods. However, when only the 1-step of current
method using quartiles and interquartile range was applied, it was found
that the proportion of trimmed outliers was relatively low and the

correspondence was high.

Conclusions

With regard to appropriate outlier treatment methods for KDRG,
considering the distribution by frequency and the amount of data loss is
priorly needed before trimming outliers. Among outlier treatment methods
fit the distribution, the data loss rate and the correspondence between
the charge outliers and the LOS outliers might be considered, since the
LOS is also an important variable. When choosing outlier treatment
methods for KDRG, considering the frequency of DRGs and applying
outlier treatment methods fit the distribution should be appropriate.
Moreover, the most important thing is to seek proper methods according

to the use of KDRG and the purpose of outlier treatment.

Key words : DRG, KDRG, outlier, trim
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