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{Abstract>

The Trend of the Specialization of Hospitals in
2003 to 2005 in Metropolitan Cities

Kwangsoo Lee, Kihong Chun’
Department of Health Care Management, College of Medicine, Eulji
University, Department of Preventive Medicine and Public Health, School
of Medicine, Ajou University"

This study examined the changes in the service mix of Korean hospitals
in 6 metropolitan cities between 2003 and 2005, and assessed whether
the sample hospitals exhibit consistent trend or chance variation In
multiple years.

Three measures of hospital service mix, focusing on the specialization of
services, were applied: information theory index, internal Herfindahl index,
and number of distinct diagnosis—related groups (DRGs) treated. National
Health Insurance claims were used to calculate the indexes. Specialization
indexes were calculated in each year, and then examined to identify the
pattern over time. Kappa analysis was applied to assess the agreements of
specialization score between two years after hospitals were categorized
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into 4 groups with quartiles.

Kappa score showed that the service mix of hospitals were changed
during the study years. Specialization scores were increased given the
market structure for three years. Hospitals which showed higher or lower
specialization scores than the average of the scores consistently classified
into the same group.

Specialization indexes showed relatively consistent pattern over 3 years,
and such consistencies were evident for hospitals regardless of the
specialization status. Policy makers can identify the degree of
specialization with the indexes, and it could provide a picture of how
hospital services were mixed and changed over time.

Key Word - Hospital Specialization, Consistency, Case—mix Sspecialization
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Table 1.  Correlation coefficients of hospital's specialization indexes by year

Vear Index Information Internal Number of distinct
theory index Herfindahl index DRGs treated
Information theory index 1.00
2003 Internal Herfindahl index 073" 1.00
Number of distinct DRGs . .
treated -0.84 -0.59 1.00
Information theory index 1.00
2004 Internal Herfindahl index 0.75 1.00
Number of distinct DRGs
treated 081 065 1.00
Information theory index 1.00
2005 Internal Herfindahl index 0.71 1.00
Number of distinct DRGs
treated 078" -0.66° 1.00
* p<0.01
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Table 2. Agreements of index across the years[Kappa score]
Index 2003 vs. 2004 2003 vs. 2005
Information theory index 083 063
Internal Herfindahl index 0.83" 0.56
Number of distinct DRGs treated 0.74 069

* Quartiles of index were used in the Kappa analysis. * p<0.01
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Table 4. The consistent trend of hospitals' specialization indexes for 3 years

2003 2004 2005

No. of Mean No. of Mean No. of Mean
Hospitals(N)  (Std) Hospitals(N) ~ (Std) Hospitals(N) ~ (Std)

Specialization higher than mean

Information theory index 292)  2290.54)  25(2) 237057 250) 238(0.58)
Internal Herfindahl index 18(4)  043024)  16(5) 051026)  16(4) 0.45(0.25)
Number ?ﬁeg'set('j”d DRGS310)  44812389) 310) 44.65021.76) 30(0) 43.8023.42)
Specialization lower than mean
Information theory index_ 32(0) 114025 320) 116025  310) 1.200025)
Internal Herfindahl index 430)  0.08(0.05)  40(0) 0080005  37(0) 0.06(0.04)
Number:of disfinct DRGS 30(y) 156.7039.24) 27(2) 161.41(38.20) 26(1) 160.08(33.80)
Std : standard deviation, (N) : number of hospitals which the index 1is statistically

significantly different from the mean of index

Table 4= AF2 HtS o]gslo] F 1702 FEst & &
7¥st Aolnt. 7]12d(2003d) oA 37) A3t AF F JHO|EA
1P BEYt B SRS e Y FRUs PRt v
W 471 wgkon vl 200437 2005H6 % ’:%%M B h
Z7} &R o7 weokth 781 FERTE = SH5S T E WY
Z7Vele Ao E e, AROIEASF 2.29 —> 2.37 —> 2.38, YF FALH
0.43 => 0.51 —> 0.45, 113 DRG] * 44.81 —> 44.65 —> 43.80).
71zl A WA Mula AEsE B FERT BV W 7], vlandelA

Al HHRT =AY WS 7FeAo] ik dE B FRoJEA|SE 20039 29

o] FHuwel =9kal, o] F 200490l 2571(86.2%) o] A IFd X
Yo 783 20050l %E 2 2571(86.2%) o] RIS w3 A HO|EX
= 20039 327] Wo] Hyrl gk, o] F 2004doll= 3270(100.0%) 2 W%
AR 18]35 20053 0ll= 3170(96.9%) = W sk7E v A i)

W 7o FAE Frkst A Bl ARt o] HuEo 2 7%

713 T IE gl 2 Aol Heolx| gkt TE]a ¥l AEs)
Fo ko] zpole tigt FAASTAY Faroh B2 7| dFeA Fot
ATk Tev B R W Vel i d felst Aolrt Sl 713

o
X
oX,
o

_11N- = g 2 Lo

. ox b ol T o
Q

N
o Iy

Mo 3 4o
o

ks
o

.~

R

o e N
4y 24 1o X ol off

E—WHQL':“:PH

M

o

L
—a-

kS

o

o ool 2
o]

i o,

32 o rlo
4

flo 2% XN 8

29



%01 nem, thEA

AA 241 6170¢] B

e

il

OF Wil o

=
=

ato] EDI F&o] wobd E4elM A 9]

Fed 1

I3

=

[©)

sl

Al
7 s7]eln, EDI H+7F 100%2

T el v

[e]

=

gis

fro8)
=
N
o))
To

Jo
el

ofi
.50

yeld 7H 3

o} A71E, 2008

=
T

Fel7b et 71 (o1
JROIEA T U 182 A(0.83) %1 i, o] Aol

DRGs®| 7} 7H 2 Add

A

ol o

M en

%}
=%

Y ROl EA]
i3

HATH-0.83, —0.81). °]¢

=
=

bS]
A

e}

S Table 3
7} &

P
T

zé]:

ta w2003
73

Rik=ed

S

EURS]
=]
T

U

fu

R

fol

A

ok 2Elan Ageel| whel Tk el

Fth(d Rol&A4 0.83 —> 0.63, U &
Aol wEl AEAH A g2 Hel

©

to] 4719 ago®m

=22
=

st

o

19

o

1B95E ol

2004 18)31 20039 ¥ 2005

U

9lom, 200393 20051 Aol ]

shol FhsbA o] WEEo] ArjHow Ak o)gd

37 A Bl

PN
T

fu

P

T

sk
=

13

(e}

757
3}

fel7h gl oA
=

Table 3°lA

L

AL 0.83 —> 0.56, 23 DRGsS 4+ 0.74 —> 0.69). o]&]

DRGs¢] <ol i

°ll4

A

g

7
Nlo
ol
a=
o
~

B

0%

A

o]l—_‘_
M

i=]
B
t DRGE = 1270). 18

= o] o

o] sob]

FRGITH RO NS 9, W HHLAS 177,
e} o] ASH 0T olzl Wl WE:

30



— Kwangsoo Leei et al : The Trend of the Specialization of Hospitals in 2003 to 2005 in Metropolitan Cities —

o] MEZo] Wk (IHOIEAF 12.7% vs. —0.9%, U SuLA% 30.4% vs.
20.2%). QATUA WAL AT B A4 AT FE0] HoAE FAE 9
i, whel o) ) o] slopi WAE Gt 20w sefwginh

A9 ERol W} AE ol ol WA ozl A Fe Aol7t 9
o} Ho|EA%9} W DRGsS & AfelAi
207025} 187049 0w, ihae] wolzl M ae] i

o}l Wele] b wakth Uy SNEAFE ol

2
M
ot
¥
N
o
ity
-9,
2
ok,
o,
1o
4
N

9 =

A o] 16704 173l Wold 1

Yo 17/MAE F 2Jol= Qo) Table 204 WE9] Zo] x50 wal z}o]7) Q=

AL < 4 QAT Table 304 Aol whe} WEo] wakAd oA 9Jgks uks
A= AL AAsta ok

Table 4= Hig 7102 st ¥ AEst F50] & Iud 9 I850%
4. FA9 ddde 7t Aoty 2483 AREE Aol
o el Aol7E QSit. A 5ol ARolEAFE Hdk
o b agA ok el vlwste] wgkon, wid
I3 DRGE e A2 BaEv £ Yo v 194 22 ol vlasto]
Wokth, 123 Wi slagAee ¢ L gl SR Apolvh ik
T Al ozt e e Aelzh QUAIRE, 20039l skl 1l ek
4 ol

BAe o s oA e T8 38 FBe wshon Holw 86% ol

o] §91 18] EPHE 20 BAAT Yo AR prol PEueh ¥ 7]
B FoIN 2 ) AR £2E B HAF Aol HHow, W WAL o)
$ AEstE MuAE AT AoR 3

Ao FHATE A
2 BeiFe FAe ¢ 4

olgfst A7 YloE: dF o] M3
il felst 724 5SS B JoR d4d 5 gl
© A28 S Donabedian(1980)©] #|A] g
23] FAAM Uehd HE dyzold, AH el Mulx
27F f714 02 fAstefoF stk Chandler (1962) 7F “ZA 72 ks wer)”
ek wke}l o] MEAMRIAE Agety] fleid w2 el v
She| & Aolw el gttt

FORA gRlor A AbgE AR 2dE & 5 AT Tabledlld AlAE )
@o] ARgE AR Firel wheh Wwe A7) Gl el ofzke] Apolzt 3lSitt o]
g Ayl B AT FF Bk AREEE WHEd] 93 9FE RolFa 9l

, A Td ARE AR RS kel AREE = AR SRl wet 37F 4

ol
o ¢
do
:cu}I:,"
X
:
0]

e 2

ox W fo N i

B
)
-
BN
rir
[

o

Q
Al
&

ok M r

AT

31



i

°
o

bzt

T

o
RS

BH

fLN

Far gk et A ARgE AT

9

A AT

[e)

e

ke
2ol

=
T

1

=

FAY &t
EE oy A
ko)

=]
=

hyA

o] SEolcl

o] xpo] 7k
A

El 4]

T w o " AR
X —_— = ,I
maet ﬂbﬂﬂdn%ﬁmmhquﬂLmoﬂa ]
SR o "o O 20 B R o oF Ui B T ot )
4 IR S =T . "B B
L . Nfo I & = ol w5 ol X - o AR nm = A 3r
) H,mMﬂ%@%wm%u%zo% %@_%m i
A WAT@L:_/ﬂwE@ﬂ@@ _Laoimcu L xﬂm%
N ‘L%@%Hﬂﬁﬂ%ﬂz %Wom W ooy T 5 P
KB w B %aqm@ﬁz S i dew TIX&
SE% zEoreizials SFEE RzI oeid
& F %H%u..mo%o%i T 2 T W
JWo Lo#ammoo ]ﬂmoEl ﬂﬂhﬂo37ma = SR z?ﬂl_xo
o A" BT .imurmﬂ%urmﬂl}%ﬂ% By, = AR
= &= ﬂz%mro;ALdﬂaﬁ,_cmA 2T 5B ZEEE
= M E L™ o R B o= R , ;s
WMQML.E ]ﬁnjlﬂ._7m_maﬂﬁmwﬂmaﬂe eﬁodﬂ zf,.n,_wom ELum-M.ﬂOM
= & 1 o 5 A o 7o Bog DA (LA o T o AR
+ £ = ﬂE%}%ﬁﬂzxﬂ%ﬂgﬂmﬂﬂ o ;W%L
o O EOL%E},_:8% oo 5 I e
o iz ﬂvlioﬁollowmﬂ]r OEE]LIC JJ RIS o . =
B B gp o} Aﬂ%ﬂ_sﬂﬂuﬂoA (- = LI mo,dl
wmovlmlW?ﬁﬂ%%%%%%%ﬁﬂmmﬂw x_MrW ,ww_mMQ
0 O ~ ns — —_— == —_
= L:LWM%HEE mmA%Ammmﬂo Em_:maﬁma Wﬁm%
@1??ﬂ%@1@55%1 LT A 2= o AN
=g I ) Hd1%ﬂ%@ﬁgDﬂ . oo B
rolﬂn JXI,_an_AIALﬂNOM | M ,,mowﬂﬁ mxmﬁ Lee._ﬂeﬁ
11%£m;€iﬂwmﬂ ?mwaﬁzgaﬁmﬂ C ol e
nﬂﬂxle,_mw _zﬁiéamﬁxzﬁﬂﬂL7o€.uAlExﬂ|ﬂWot = o K- w X
ﬁ%&,@Mn«moﬁé%%o_anoﬂﬂ%ﬁemqé e R i )
ar6JJL1j R E W mx = 5oL F 0 T oy
O.ow_v%kx%@uTanoEmomomAﬂ%%mﬂ&lﬂﬂ o7 L_.e_%nﬂ
ﬂoﬂmﬂou.%@memjﬁi%wuﬂ e o A o BB M
- ]11 oF- -~— -0
ﬁowrw‘%a HﬂHIWLL#LQW%%WAZﬁ%HM_M@XAL.‘ﬁ.urmﬁrﬂ,]% WL‘WOMEJ
1ooﬁa7@4ﬂ&%w«% i) xlﬂ%ﬂﬂr%ﬂm@ =z
o%%bﬂﬂ_x%ﬂ%ﬂﬂ]ﬂ%%i%mﬂa Ry do pb Fo =2 mw
1T_Jl£ow,€ﬂ1|ﬂ_ol Jaw Wﬂﬂ;umo@rlﬂrutﬂAﬂL@& .L]tau__o_ﬂu
X A?IOL%ﬂPVn%zEHﬁr B — o N B X B
ﬂfdi@awll Lomﬁxﬂ.iiﬁ] Pm@}rox_%_/ﬂoﬁb oﬂwﬁﬂﬁ [y
ﬂn%ﬂoﬁ]VﬂAmoE@mw_ﬁﬂﬂ.ah ZLOEAHIOL LﬂENﬂﬂALl;o = ©
UEO._,T&Ooﬁoﬁo%@odﬂgﬁi%@ouﬂwwo ﬂlﬂa@dﬁbﬂaﬁﬂ&moﬁﬂﬁﬁA
W%u%%mﬁﬂ.mo7me%ﬁ.?mﬂﬂwu,]1ﬁﬁ mau%utaa
T ook T N X MHHAOAJ.E o = _~
o SR T il = .o T ~ oo
N d;ﬂ]o;]tﬁﬂao
O _/Nluﬂl‘)Al

32



T

Aol M Alepidol EAskaL

7

-

15

-
R

A Az

. The Trend of the Specialization of Hospitals in 2003 to 2005 in Metropolitan Cities —

200358 2005974 3

R

ATE

=4,

— Kwangsoo Leei et al

~ —

=
=
S|
A

T

T GH oT 8T ™ X ool o < X
mﬂﬁﬂm,_ul.ﬂl %%Niﬁhwx R T o
L 5F,p sk SEuTY iog
%olWCWu&oﬁAzl‘_ HTHT‘ﬁA‘_‘./&_J_/I n_rmdr‘_%ﬂmot
‘_UI.._OMU Eﬁoﬁaﬁ; UMH_.L‘UIMO#.._%O\LE \wﬂ%WL%
TR g T FEE M T o )=
T oy oM ~x Q Mo Nl = o% o
ORI T e B T
= %9 F omn ]z*oufo#il] ,ALATJ_u
2ok T o7 o0 ° " = HL,AT_@'
ﬂiJﬂero ,ﬂ%%urmwmﬂ T R
A X 0 oy XD @m0 X 2o _/EE] .
o = o - ORI mo 0 TK
%%%W%&n g _Fe 2P
T X X 2o g oo N X
SRS “=pbEg afrif
; _ j = = Np )
%uwﬁ%%_aﬁﬁ% W oﬂMATﬂwmAT mﬂATﬂwWw_e )
row%ollo j ol W n_._.Aﬁxluﬂ_ :H,_lmﬂioto 1|
o — o — 0 DT_Q‘@! UTL ,WO
o#eqﬂuVﬂnx Vﬂoﬂnﬂm‘_emf oF I, ol s oH
%%%%uﬁ? - - Emrﬁ T X %0 T oy
. _Im & gy 1) =7 * T = o =
BT gL h a_ﬂo_%_]_wmoﬂld.%mm%imm .r._
2xEPi95 o CERAsEEEizaC w
=) - ) = xr T T o~
HeEET RS AR S 4
~ . (- ) ™ Jx.oq ﬁowﬂ B = ol o Ee m =
SN T A S RN =
owa@waﬂeﬂjd. Eaia@oﬁo‘mﬂﬂﬂdﬂdﬂ,@ﬁi}
%y%zﬂﬂmlﬂr g EPg B ENE T el
10 ) —_— [ —_——
#ﬂ}@,%% 2 oo LB oy R W E
< E e d X ﬁsﬂﬂﬂuﬂ%_%_/ﬁﬂe
i S R G S w O W e W oa o T
oY = ~ 5w N o w — —_ — NR
AR NN < oA N Y o WRD
Eeﬁﬂzt%%ﬂluo E atﬂrutMaAT,WAT
,ﬂIJMMﬂ\OI‘IMOJII\_._mo LC.ULJWLOE\.EMWMHTHE EWIQ
G I TEEFL T o E L
o o= e B AR AR F T H_w Ol P oo
B ECE T S S Tl s S
R RS ey Eo SAAFRT T H A o 3 B K]
R 3 T E o of T RERHANN o R =T

33

13 3]; 2007.

-

.9

2008;18(2): 67—-85.

A3 2007 A=E LY

olFsr, 7]



QT A& 1 AFEAYF 212003

o), deS, AFE. ATHAAE U QT AL ¢ ARgagddT
;2006

B9, F20999) BATHO-IAARAE FYOT, RARA EF 1997311119,

A AFIATY FAHAY 1T A AP WY A% @Y

Alfred DC. 1962. Strategy and Structure: Chapters in the History of the
American Industrial Enterprise. MIT press

Dayhoff DA., Cromwell J. 1993. Measuring differences and similarities in
hospital caseloads: a conceptual and empirical analysis. Health
Services Research 28(3): 293-312.

Donabedian A. 1980. Explorations in quality assessment and monitoring.
Vol. 1. The definition of quality and approaches to tis assessment.
Ann Arbor, MI, Health Administration Press

Eastaugh SR. 1992a. Hospital Specialization and cost Efficiency: benefits of
trimming product lines. Hospital and Health Services Administration

37(2): 223—235.

Eastaugh SR. 1992b. Hospital strategy and financial performance. Health
Care Management Review 17(3): 19-31.

Eastaugh SR. 2001. Hospital costs and specialization: benefits of trimming
product lines. Journal of Health Care Finance 28(1): 61-71.

Eastaugh SR. 2006. Specialization and hospital costs: benefits of trimming
product lines. Journal of Health Care Finance 32(4): 29—38.

Farley DE, Hogan C. 1990. Case—mix specialization in the market for
hospital services. Health Services Research 23(5): 754—783.

Farley DE. 1989. Measuring casemix specialization and the concentration
of diagnoses in hospitals using information theory. Journal of Health
Economics 8, 185—207.

Hillner BE, Smith TJ, Desch CE. 2000. Hospital and physician volume or
specialization and outcomes in cancer treatment: importance in quality

of cancer care. Journal of Clinical Oncology 18(11): 2327—2340.

Lee JG, Clarke RW. 1992. Restructuring improves hospital competitiveness.
Healthcare Financing Management 46(11): 30—31, 33—34, 36—37.

34



— Kwangsoo Leei et al : The Trend of the Specialization of Hospitals in 2003 to 2005 in Metropolitan Cities —

Luft HS, Robinson JC, Garnick DW, Maerki SC, McPhee SJ. 1986. The role
of specialized clinical services in competition among hospitals. Inquiry
23: 83—94.

Luft, HS, Romano PS. Chance, continuity, and change in hospital mortality
rates—coronary artery bypass graft patients in California hospitlas,
1983—1989. JAMA 1993; 370(3); 331—337

Luke RD. 1991. Spatial competition and cooperation in local hospital
markets. Medical Care Review 48(2): 207—-237.

Zwanziger J, Melnick GA, Simonson L. 1996. Differentiation and

specialization in the California hospital industry 1983 to 1988. Medical
Care 34(4): 361—372.

35



