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<Abstracts>

Development and Evaluation of Korean Ambulatory Patient Groups

Ha Young Park, Gil-Won Kang”*, Young Koh®
Graduate School of Headlthcare Management & Policy,
Catholic University of Korea Health Insurance Review Agency’

With the prospect of rapidly growing health insurance expenditures, particularly
spending for ambulatory care, the introduction of a case-based payment method is
discussed as an altemative to the current fee-for-service based method. A system to
measure case mixes of providers is a core component of such payment systems. The
objective of this study were to develop a classification system for ambulatory care,
Korean Ambulatory Patient Group (KAPG) based on the US. APG version 20 and to
evaluate the classification accuracy of the system.

A database of 64,258386 records was constructed from insurance claims submitted to
the Health Insurance Review Agency (HIRA) during three months from August 2002. A
total of 41,347307 records with a single visit was used for the development and 7%
random sample of the database was used for the evaluation. Additional groups were
defined to include both physician and hospital fees in the classification, age splits were
added to classify the entire population as well as the population older than 65, and the
definition of medical groups used by the HIRA was adopted. The variance reduction in
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charges achieved by KAPGs was computed to evaluate the accuracy of classification.

A total of 474 KAPGs was defined compare to 290 groups in the US. APG. The
variance reduction for charges of all visits ranged from 20% to 37% depending on the
type of provider, and ranged from 22% to 42% for non-outliers, that were better than
those achieved by the system currently used by the HIRA for its internal review
purpose. Although further study is required to improve the classification for complicated
care in larger hospitals, the results indicated that KAPGs could be used for better

management of costs for ambulatory care.
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19974 0% A&Hole AZRE B AAFA FAE 20038 B0l FAZ A@HGL
U 238 Axe A&En 9u, 138 98 71e ¥, a8 dAsY 37 5 s
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o} Atkdt vlF& AR 9}‘—:— o1 gujg gHHeln &2 BYE A8 “}E"]
Fod o] #AEY YaMuls BoFS ZH }% A ABTd(case mix)= 5
7] 95 SREFAA I o] L EHRAAE A5H AEATY Eas AUE A
zoM 9 FgH] Hatst AR Bt BRAM BQE = 7B el
APBAEFAA ALY 0]27 EL vFA 197080 Fub JARES) A 22F
RAH)S B3] g dFA AlFHATHMoscovice, 1997; Schneider, 1979; Kro-
nenfel, 1980; Fetter &, 1984). 1980 th FUFE R84 EFAA ZFE0l AAHI] A
Ztglon, 1990 &°ﬂ—\: HMO % 54 349 28H] AZARAA AHE + e
o) Aul2 o) g3 st EFAAL AN vk QArkSchneeweiss 5, 1983 Hoffman &
Wakefield, 1986, Stimson %, 1986, Weiner 5, 1991; Starfield &, 1991). Ui #AE o
Aoz g AEAT "}%‘?—_} EFoz Jpdd #Hx9 ERAAE 19864 A¥E OBRA
(Omnibus Budget Reconciliation Act)®l welt ulZ 2SR A (HCFA, Health Care
Financing Administration)} £% @7 98] 7¥¥ AVGs(Ambulatory Visit Groups)©!
TH(Health Systems Management Group, 1987; Schneider %, 1983). AVGY #% @9+& 9
g BE doln WA HAsHE o A5 ¥ A8HE £4 AR ggict ol F
HCFA $997T% 1988~1990¢ AVGE 7]1%Z APG(Ambulatory Patient Group) Version
1.0°] MEEHAR, A 1992-19958 APG Version 2001 7NEH K Averill 5, 199%5). @15
AZARHL 2 e A7) el 20009 8€ 149AZ APG version 20% 712E & APCel
w2t Y 8] L27H (Outpatient Prospective Payment System)E Al 83Tt
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o 435%5 1, 1070 o1 Ze ABE 80930422 AAY 01%S A3k AT
53e01 8 Y] AAY ot B AN A= ol Ao &) AAsG T Pack
@9 Aok A8Al, AAAGA T ¥ FAE o] FAd wal el AuekAu &
AAeeict.
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A2 A7 5 24 Az % Leﬂﬂl RES 7B 49 A bt T Azt
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de 759 489 1% FHY F& XEo| AHgH

2. ZRAA HEYH

o] AtellM SRzt BRAMAE APG Version 202 7122 g Az Fgo] 7}
otd, Feuvet JAEPeg AEn] N8 P WIITE ALHAHAverll 5, 199).
A7 7z A2 vuAfelM @A A3t e APC B4 APG Version 202 A
& A2 APCTF ERAARAY AARTE ABATEANY AFo] ZelM, drY Are
I% 5 e ASEe A G I80] B, 7 25 A8s AA $AE b 2
Fatol, AA Aol oty AdeGy] wEolth whd APGE APCel B Wed #ut
ofye}, 74 dei7t A A gy Hrp EFoz FoNE o] AMSH T 9l DRGY
A W2l APCEUHE APGZE S8 #5744 Ao 718 524 o f4stn
FEAH F=olvt IFeA AgE EFAAT QAR fuEe] AgsrE HAX
dttn ddstel meEhA] 4ottt
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<E 2> o AtZol EEE XRo 29| Y FE2} EEE
A 13 gea

e ﬂg%i{? ARAE g@? 7%; ARAT fgég

ZFPAT B 2533080 3’7%673&? B 141356 3’7%;29;?
F 4 M 24350 5’4@% ® 175680 5'432’27(,/?(’)?)’
! 15 9B 3’5&‘%’ 186 619418 3’52:;3)23)
9 8 1968 5060182 58’0%3’7{,23 19629 32405663 58'0%;1%
A3p3 SR E X R o o TIA6 Qo
ABd 10057 695 7’45(33’33;,23) 10063 4567806 7’4?21%2?
& A 0080 6362848 78’4?5’12% oo agmgm PR

+ 2002d A7 A FTAF V1% IHE B AT AF (REEFA  AFEIIAEIHY, 2003)

ARz EFAAY 7 A= APGE BIHAE b BREUY)LR Fion
Averill 5199700} AAG T3 2L AR ERAAL vFAT $4& M Y=
F BERAAE Easidh

* I3 (comprehensive) : BE YWBAE 27T 5 Qlojof &

« P A DA (administrative simplicity) | % 15 F7F BA gofol gtn] ER/e

AHEEHE JRES WA 71Ed FHHE AoE {4A 78 5 Qlojop &

« QAR FAA (homogeneous resource use) - FY IFl &3 FAES g8 24
SR Aok &

« A FAH (clinically meaningful) 1 9 1§ 4% #2459 Ag FAo] A
O F frAlefol &

« 3T 22 29 HA3l (minimal opportunity for upcoding) @ A& IQ, A&
#2304 3o g AEA 2715 BAHOZ = 3= 2AL AdAR AN dA
A FAE XA g HY A Hasge) 93 shed & 15S FHYSH

o
1o
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« 594 (flexibility) : 334 Bt we} FaiA e ths o B
2 B2AA7 £48 4 gojof du, g Jur|&s] dHold ASFHY W
3

& F e 7E2E 7MLk &

%
A
2~
T
1) APG 2FAA

APGE %9 nig} 7o) 97 HE (H4Q) B9 FRAAI, Fdolx w9
59 «] } AT S A P9 Agu2 Ao AEEg BRd AHEHE W5
WEo dcle] Hi AgH A& AX, FAE AL [CD-9-CM A% EFAA
%‘s}t%, A&, AX, A= CPT-4 39 EFAAN w2t ZY98TH(Health Care
Financing Administration, 1993; American Medical Association, 1994). APGE <13 1>
Mg ol FA I} FES ERAAZ FAER,

ARt 2 AE5Y BFolt 9 WEY FQ 5| He BE F AY 229 F
gdalo] HE ASES 1807 <E oMY 2ol 1718 WFER BRI 134 7l

Mo o2
o

KU

Significant
Procedures or
Therapies

Type of
Procedure or
Therapy

Medical
Visit Indicator,

Significant Procedure
or Therapy Visit
APG

Ancillary
Tests or

Major
SSF APG

Ancillary Only APGs Medical Visit APGs

2% 1. APG ERTE
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<E 3 F ANz 1t EF HF

No. Category

1 Integumentary System

2 Musculoskeletal System

3 Respiratory System

4 Cardiovascular System

5 Hematologic, Lymphatic and Endocrine

6 Digestive System

7 Male Genital System

8 Urinary System

9 Female Genital System

10 Nervous System

11 Eye and Ocular Adnexa

12 Facial, Ear, Nose, Mouth and Throat

13 Therapeutic and Other Significant Radiological Procedures
14 Physical Medicine and Rehabilitation

15 Mental Illness and Substance Abuse Therapies

g3 W7t AR, A BF delA Aed 74, 7], 54, ¥, dol= Tl w2t
Ne FAESS /‘1]11:3}04 T2 Alg APGE ATt APGIE ¥ 139709 F2 A€ APG
7k BeHe itk

AL 78 Aeg A dgted JEg 7 2= F& e vAE (W) ¢

Aol g EFolth JHAE S /A Bl A7} 7}7‘15’— B FHY 4ol
AR o A7 JonZ ol AL A AuFoE A Y YuE A,
) B F LA AY 259 F2 4o} H3, thF-Ee] A YFHoE FuHA
S A7 A4 AT, AAFEA(Sign, Symptom or Finding, SSF)ES F2 F4 APGE
R F2 F4 APGE EFEHA 4 AWES ¥4 g7 27T F YA AdE
& A 7Y WEE R o] & 74 g8 HFt €7§5] bg%"—, AARSY AS
HE), AR T, AW do 2t BEY dlo] HE A FEES A3}

o
q olﬂ
=2
=

HAlE APGE A9t APGelE ¥ 83719 HiAlE APG7} 2= o] %‘E}
AA7E AAL BEAEA B9 59 TRtk o8 Ale ZEES <E oM 2ol 8
A HFE 12 BREG ol ExAuA BEde F 60719 APGZF elHo itk
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<E 4 EEAYA 1% 28 WF

No. Category

Radiology
Anesthesia
Pathology
Laboratory
Other Ancillary Tests and Procedures : Electrocardiogram, pulmonary function tests,

AT > W N

immunization, introduction of needles and catheters, infusion therapy
Chemotherapy

Ancillary Mental Illness and Substance Abuse Services

Incidental Procedures and Services

-~ o

BAZoE 0F AEE A% APGIH AYHY Ak )5S 959 $3o) ue 23
@ A$3E, A9 ST, BN, ulFoiMuA BAE Y
I, Aol Wog $AHE L 1

IEE AME F oe 94
N APGE F¥80 2930 APG version 2090 & 200709 1§0] A5 gick

2) KAPG Mg
KAPG /M8s #% 2 479 a3y £& <28 2o AAE vie} 2ot

1) AleFE E579 Al € BRAHA 1§ F9
$4 CPT-4 Z=F 20039 B9 #7h2E vhAE] X8 4620709 A&z 5 &4
P FEE WY F F olE o] &3l APG ¥HAAY CPT-4 ZEE 7122 & A& ¢
BZAUA OF B8 ARRE I $713EE 7122 & FI2 HE3TH American
Medical Association, 1994; Averill &, 199%; 2ZAEAR 2003). 2T #HE 2L it A
AMZAL GRTIEAL T A 71‘15?1'340] gE ojFoM Fst 2= WE 3 F
g9 Ale % BXAHA APGES, 4 APGE TS Al % BxAwA ISEY 244
AR (RA5H) FAHH 9483 }‘}’o = 25t ATHNAN ted 22 dxbo) we) 2-3
N IFLE AREHH
A EE 97 A8Y 18 HE A da) $E /MEAE Adsln 49 An S
f?}f?_ T ABHE AT & S AAESh oy Y Ale @ EERAMHEA APGE 2
¥ o] stvg A57t o8 APG A FEHA e A& X7 g St

ol

rir Het
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0i= APG Version 2.0

ICD-9-CM 2 - KCDZE B &

APG APG
ANE L EXMEIA Q8 XY et 1= Mo
AR SAED KDRG it 28,
AR QASN T2 MAIEDIR 58882
2-3)§ 1ECZ A2 XZH 2 HID
A
KAPG KAPG
AlE Y BEEMHIA Q8 HO HIAIZ(LIDHH) 22 =9
0| OB M

A
KAPG 4 &2 Ho|
(AlZ > HIAlE > EXAMHIA)

KAPG & 2H| €28 B}

33 2 d7e NEN &

il N HgE st ARFoR 8
Ul AzE 3 APG BAdw AHEEGiTh ZF APG EE F APGOl FAE 7t &
TEo] AgHld FE JFS doM Med ARE ol&e IAVA S T FA& 7
APG 82 4% 7 71 2= IJAAS @ TR o] A7 APGE AEIS
TRAENNN 7 71325 2 AR9 5 71EAR olg3igled, 249 = VIER
g A&sto} 6747 £5 F74A719 ol F7hE dojAle H 8] AW E(R-square)s ¥
Aaiih AN Ae &4 7 rtaed gAAS, A, @of 47 37dEn, 149
49 oA 7R A A E A8H A8 AESSIT AR B4 A} 3 ok 7
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S A43le] APG AR AR AE AEE ARSI

¥ 5 38 U A89Y 71 YT Fo EPFA 1FL ol oty udd B¢
o 8z IR #IA ¢+

&7 A8y o7k A g, AB/|AT AeEY £V TYsity BRHE 3
NEES B 2F0E AR 9%

7}

$ A%

& AR} SIS A Al b} E3, AU Aol AVE 1l A3
%

Aol vty #dEE A9 A8 Al ¥ IFOR FeA 45
« QA FAL SAHAL } A 5 #7MEancillary services)S ¥ AZHE A
A g1 71F 7S 71FE0 R IFS HEst

o3 APGel EFHA g2 A AEIE FF l%«l Aol w2} A, AotHE
g, AL 2 AF ¢, TN s § M) Agu], 71 EANE §& 1

it B F5E, 9 To2 AR 18& A8kl

o $Euel Al 23] g 9F APG ¥R FEiuet 3% A ARF
= ¢!

o
4:
Ar
401

@) AgR= PH} wAEAA)IE B9

KDRG 344 s gs HEold KCDS ICD-9-CM7HY HMERE o] A7 A
7t do] AZAES T Bed RES £3 BT U o|F olfdl APG ERAAY
ICD-9-CM FEE 7|22 & vA¢aF 398 KCD T8 7122 3 FY2 d@sit
(Health Care Financing Administration, 1993; Averill 5, 1995, $741% 19%). ol&¥ 73
< B34 w5olA APGY g HA£I1F BF AN A AHEEHT e 9
R FFAAQ 58 £F F 9FF F& AF TEE AYF 246 £F, KDRGE WA
B2 = 3] BEAAY A5y H9EE vy HEY KAPGY AGIE #RAAE 2
Ao BABAS - BANYDFL, 2002).

Aol 3 AE

AR ALE A7 A2 13 9F Ao dis FE PEdE A F A8 A5
g9 13 W& A A8 F /A ABS BAEG 74 APG B2 A7l w0
18-644), 65M 0174¢ 37 2FLE AEIGT &4 1 &
(Student-Newman-Keuls multiple range test) ¥l o8} AFaty, A8 A o A
g wo] A4 (R-sq)& FH3I%th A5 B4 A} &7 ot J|Es FH &30
9 A AR AFE AAsT

«F A A E4AN) 5UE A% ARE AN 9 AR 1H

AR 5 Ay 3F U AB57E AF APG AA A2 10% o oln EH] Hd
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9 Ao|7k #4 kg 79 A8H 9 10% TE 150049 oY o AR

<9 21E wSsHSgs ET 99 13 BE A FTARNA AT APG A AT
7k 1,002 wHd B AEeA ok

<% 2% B AEHY Aot sk duds # 159 g Hgol e 1
F g F7Y 28 ol B¢ AE

3. EFAA Fo1dy

ERAAY gH WoldWH(R-square)& B7HE AT ARE ol fsto] AAHrIdY
533 FA A2 KDRG £ AAY dg} vlaaigich A5 o] 492 A 2gn|
ol &, ERAAZ dHste ot o= ARAAE Hrbske ReR, ofgfs) Zo] BA

% ot

gk

Sy —A)-3(y— A’
T S

v, 11 9A B2 W)

A AmH|Y A BIY

A, fg AgINe AEw Bag

R2

It

Ale e "AlE (WaA) KAPGS 37 Bz AME)A KAPG W38 2 A8 3¢
o5 APG £RAANM G FYU3A olE BE AulA KAPGE A& Tt A& KAPGO]
B (Packing)3t31.2™, 3ol 287} o8 /19 Al¢ KAPG, A€ KAPGEH HZAH|~
KAPG, ¥lAl€ KAPGS BEMHA KAPG, o8] 719 BZAHA KAPG W3S Fo{iA

' 3% e 22 Wl wet dhbY KAPG M3t B7tel ol &-3tgitt xlgn] A
B vlae 13 WE 4, 4 71 A A da AP

<o 9 Ale KAPGZF Q& AF 7 M £ 256 9@ A& KAPG 3

o

* Ale KAPGE HXAHA KAPGZH 87 3lE A% Ale KAPGE £57

* HAlE KAPGS ®EZAH|A KAPGZE 3 Sl 3¢ vlAle KAPG W3 59

cBRHA o2 BEABNA KAPGH e A% $7P 7 B& IEo| o8 KAPG

AT Hof
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m 2 3
1. SEHA N
1) Al 9 E.’Eﬂulﬁ a1&

A7Elo] CPT-4 ZTAAS FAR = 748709 Z=8 EA AFEZelA AHHT 39
n*— lz=2 Agsgc HwE 29 A3 4,88371191 CPT ZEE AZRY F7l7E2 W
5)9ou 2191709 ZEE HIFY AlgolAY B d¥ Z=E FV] o4 #Po]
b5t Mg ¢89 4833709 CPT ZETE 20039 19% 47483 #7H2E 271970
Aason ARHOE F7HAE 1IN APG TF AHEEA gt °jF 2=
gRE 2ok 9 a9 A} ALIE oglen I ITE FF APG 7l E
Aok o] Z& W #FAL AA CPT Z=ol % APG BIE AARY F711E0
3 Aoz Mgl & 2000709 A& 2 BRAMEA APG F 167718 APG7L AR
g F7tRso g8 F=Hg
02 APG Witel AMSE A 4R AE7F A A8EE 2FAA o fEu
G7be o} AEH|E xFFTE nj3H $euet 188 ABAEY F93 Aol o
°§ ol w2y Sejuel AW gt A2 FeY HolE ERAA Ry A3 Z& ¥
ol o) AT 13} KAPGE 44 Bgdte] A& 2 22 KAPG 392 383
o AF A Ae® A go] AEIL Ho) KAPG BE A%d THEY, ALY
AR} $7r7Ty AgH) AE FAXNE AER ¥ KAPG A¥ 2 5% oF 243
o] APG A AYY A3} Bof A& Z=E A& HAd wet BAE, AojHEE,
e 9 AF %, FRLNE £ 5 A2 e T A54], 44 PAE T 2d
o % 10719 KAPGE EFslith Agzoz 1079 X3 KAPGE EE F 18719
KAPG7F A& 2 ¥ZAHA KAPGE AYHth Al 2 BZAHA KAPGY ¢ o
s} 2.,
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E2ZMu|A KAPGE of

KAPG 35900 244} (Urinalysis)

101 BOOI0  2YUubHA} 4F71A)

02 B0020 2LubHAL 7E71HA)

03 B0030  LUukHA} 10%7HA)

Y4 Bo4l QAT A

YT B042 LA T A} (WetSmear(DirectSmear))
1005 BOS0 LW FAIHABHAL

U006 BOOG0  elti2AIAL

w07 BO70  LEAH-AAA

008 B00S) QA Ed|Z 2 Hlo] 2] AR
1009 B0  QobdAtd

14010 Bo100 Ld@zhd

U012 BO120  2ltzhikg

1026 B0260 2. UAHSZAL (BA)

027 BO270  24ARS AL ()

2) HlAs(U2A) a3&

ICD-9-CM ZE9] g3t vlAle APG BYE HHARE o|£3t KCD ZTo A% 39
Z W33 43 £ 11659719 KCD I 27 2719 HIA& KAPGE EEHt )4
£ KAPG, HAF37H 246 ¥5, KDRGY WA £5% 5 371 27AAY wiAE &4
g Ho] A9y £4 Aide <& s>olMg 2ot $4L 13 E ATAA e A3t
Qo 49 A FANE TFH F ABHME A £4 A 3] EFRAA 2F
BH A9 2|3 F8e w 13723% Tiel ¥ty giglon Awdoz 159
7t KAPGY] 25 o139l 246 ¥7u KDRG 279 23go| KAPG Bt 3-1% A% ¥
STk oA E Age Agn|e] A RE BRAAS 256 d4ge] A padw E
3] 246 E79] BHgol A FAd KAPG £7F ZAug3e ajolrt Agith o] AFA
T 54 A9Ee] /1R 53, 71& ERAAYLY d44E fAETE 2HAN KAPGY
Wikl £57c AAFE7H A dA AR 3 246 BERE AMEEIE AT vAe
KAPGY) & ofzfi¢ #t}.

HIAlE(LH2HA) KAPGE of

3%

44

1l

Hl

L

D50-D53) Nutritional Anaemias
D55-D59) Haemolytic Anaemias

g (
g (

oX oX.

D0400
D000
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APG 246 KDRG APG 246 KDRG
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TVIE 171465 ® @ @ ® (@ (205
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13.26 18.27 1649 860 10.09 - 998

W9 '
3 4 543,608 () (22%) (203) (82) (228) (203)

12.9% 20.15 15.30 889 1098 1027

R TS e om e & 3D W)

7:() A= 9 189 4

J Ao A% 2F ME

AT WelM Med A Zo] dold Aod Mg @ BREAB|A8 HAlE KAPGE]
ga dF A 2§ ARS AT B4E AFEgith B4 13 42 Ale KAPG ¥
37F N BojE A% vlAlE KAPG A5 dAeE AA 2971# AR(37191,1197)8% 9
4 A2067766470)8 Lhrol Adsglom S AR okl X3 F AgHE £
252 Sglth el AeE el gt 49 ARel FRHUG 104 Fo Mg
KAPGOIA &otel A9 270 1522, 37 F2 Als KAPGAA =9 ool wet 27
IF0E ARHNeH, 97) vlAE KAPGAA Aotgh A 274 1F2E, 1070 wlAlE
KAPGOA = oo mzt 27 7522, 27} BlAlE KAPGAA &0k 49, =29 378
JF0Z AEHSY KAPGAMY 43 1§ A9 de ol #rh

KAPG o8 FZ2| of
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KAPG M060 H38A vgZ 0~17H], 18~64A4, 654 ©]4

4) EFAA N ¥ XHE 2o

KAPGAAE 20070 258 7 w5 APGel Hla) 2§o] AR &=, 47470 18] 3
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<E 7> KAPG 2570l 28t of¢l 22k}l ZIRgel|y Ex
7 3 ? =
SEAE EER N
APG7As 13 2 a4
1 775969 (2.30) 933504 (1.77)
2 100,49 (0.30) 175,404 (0.33)

A% KAPG only 3 422721 (1.25) 783560 (1.49)

4 52079 (0.15) 140906 (0.27)
5-10 5070 (0.02) 24576 (0.05)
1 2611232 (774) 3471864 (660)

BENHA KAPG 3 Q13421 G, 98809 (740)

4 232,432 (0.69) 708675 (1.35)
5-10 20,567 (0.06) 122642 (0.24)

A1 KAPG only 1 93538922 (69.74) 35,682712 (67.80)

1 352,825 (1.05) 402592 (0.76)

WAE KAPGeREE] g 54352 (0.16) 62,69 (0.12)

el 3 27,066 (0.08) 30367 (0.06)

KAPG 4 10263 (0.03) 11,357 (0.02)
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e e R 2 1859374 (551) 3171,383 (6.03)
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KAPG only 4 72,99 (0.22) 127265 (0.24)
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3 7 33750736 52,632,830
Z() P %

18 BE 2 el 4 B Dol A o) 2 28 A Karcel
& 57 o BRAA Mal 3w $an AEn o) 49Ee AT e, 59
Az Rolelrls) Aol 453 ik 4 A2 e B ek 49 24
KAPG7 2070 T892 2035069] A1m] Wlo] 49 2o whl 58 ¥AE 5757) 18

SF 1864%, KDRG= 6470 1822 1001%S] A¥EE B9ich 497 AYae
| A9y Zte
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= 0671% LY 570 IFSE 2191%, KDRGE 069% d9FH 64 IFCE
1981%2 AHE S ¥tk KAPGS A$ Qoino] t@st &42 gn) o] 4Hyo)
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e
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A5 oX KAPGZ} 260% BT 4230 TIF2E 2425%2] &M A
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