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<Abstract>

A Study on Quality-incorporating Models in Evaluation of

Hospital Efficiency with Data Envelopment Analysis
- An Analysis on National University Hospitals in Korea -

Dong Wook Shin, Chong Gak Shin", Kee Taig Jung™
National Cancer Control Research Institute, National Cancer Center
Korea Employment Information Service’

Dept. of Health Services Management, Kyung Hee University™

Rising healthcare cost is a global phenomenon that justifies governments™ introduction

of ‘incentive regulation’ plan for the improvement of hospital efficiency. A number of

previous studies tried to evaluate the efficiency of healthcare organization by using Data

Envelopment Analysis(tDEA), a common efficiency benchmarking method.

However, there is a concern that this kind of efficiency evaluation could induce

« £1A2k: 2008 62 30, =AY 2008 98 59, AAEA LA 2008 98 8Y
T AR AF7H02-2629-7350, cgshin88@work.gokr.)
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“quantity-quality trade-off”. Moreover, as quality aspect is especially important in terms
of ‘effectiveness’ of health care, it should be considered in efficiency evaluation of
healthcare organization.

A number of different models were tried so far to incorporate quality aspect into DEA,
however, none is universally recognized as a standard. Thus, in this study, previous
quality-incorporating DEA models were categorized into 6 types according to the way of
incorporating quality aspect, and strengths and limitations of each type were reviewed
with a set of artificial data as an example. Based on this review, a new quality-
incorporating  efficiency evaluation model, named Quality-adjusted output DEA(QAO-
DEA), was suggested.

As an exploratory empirical analysis, technical efficiency of human resource were
measured with different quality -incorporating DEA models, using 2004 data from National
University Hospitals.

In conclusion, Quality-adjusted output DEA(QAO-DEA) model seems to be one of the
most desirable altematives to incorporate quality aspect in efficiency evaluation of
hospital, and deserves the consideration as a policy tool to induce simultaneous

improvement of both efficiency and quality.

Key Words : Efficiency, Quality, Data Envelopment Analysis(tDEA), Quality-adjusted output
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Farrell1957)01 93 AAR o2 7jdo) AAR Ada a&4d /MEe AsEHE4(Data
Envelopment Analysis; Charnes &, 1978)0]l ¢Jato] AZRA0) 0142 & &5 FA 3
Qe ABESEA L EH o 24 Gt AR g1 A 7HEE ¢ 5 e v
9 B4 W AEuSE EAd 18§ 9 B ool AAZ agHo] Hojd FAH
(reference group)S AAI3te] FAAQl A £ fesitts d o7 Qste] WA
w7 9% TEHEY AgE §84 49 E7E 4 AHHT . sEuRebE
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o} Y= Athanassopoulos(2001) AE¥2HeAE T3 12l 98 ¥
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I. ¥& AEdEA 299 A

I ASTFEN AR asAS 2] 98 A A5E BAE%E W £
2 g3te] 2 10709 7MY dAEAEA DM 4 2709
FYUEE Mi 719 A5 Aty 7Hdstn 43 EHg 1dshA] 42 BF A
SITRN 3PS Aesto] a4 FAXE T <X >, <3® DF E2H <3¥
ol AR 19 BS vlnd o) £ A2 u&g YASA fAsEA Rt
oHjo) 1 Ao Eolsly] WFo] o]EA o2 BY FYF FEEYS JHHok FER JE Jx
Z BAJ3te] B 2 ARl Yehigitt
<E >3 <2¥ o] YelE vk iAWY E H F, CE 7P 2839 H4
2A ZAA(Frontier)?t I3, 0199 ARG A G D, I B, +*& FUHLZ HlaE
A AR A2 A 1}13 AAsAY EARNGE A stolo} gHE gu]FiT),
a8 <E I <28 oA 3F $2& agshd ogd 22 47 3l Sl
AR AEEY A FFo] G A00)9 GO0 EEAe) Zrke Holn, €A, d4

°
A
=

Fo] ¥& A(100), BA00)7H &AL 27 ¥AW A4 FFo] W4 W& FE0S WA
(B EZ DEA 289 284 ¥4 of

A 2

MU A Y 59 bEA Ak 7P DEA benchmark #41%%

T T T B I B B P _
1 2 12 @ @ 7RA

AOD) 100 40 6 0813 75 1125 FE) 065 0375

BI00) 100 60 30 089 6667 3333 CU10D 033 0667

C(100) 100 & 2 1 E(100)

D(100) 100 4 40 0929 287 287 FE0) 0.857 F(60) 0.143

E(100) 100 2 & 1 E(100)

FE) 10 40 1 E(100)

G60) 100 40 60 0813 75 115 FE) 065 B0 03B

HE) 10 20 & 1 F(60)

I80) 10 40 4 090 287 287 FEO 087 0143

Jx(100) 20 120 € 0. 1333 6667 C(100)0 0667 1.333
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o] AT E NHATE uHato] ARTSRA A4 ZAg Tt Ut P
58 <X 29 ol §¥sEtn f8E A4S Adsid WA A4 A3t A5 xR
B¥o] B4 L A W4 E AHE o3 o F A fE0Z UrolE F T,
A Aot w4 AEE $38 oA 48 A% Hg S0 wet dF &4 (Quality
attribute) S AHES 219 AF A4 (Quality Score)E AHFR R2E Uw 3T
(% 2) A BH Xgx2hEAo Clekst 2y
1. A3 59S 53 Ao vejst 2

¥ ARl AAREZE S A ApgoR AL &713H2004)

(Type D Yehd 29 73405} o] Z(2004)

S| =999 A9 AS L] olgsh=

Sherman and Zhu(2006)

(Type I 23(Q-DEA) o
2. A2 Zwo] F9] T A W] LdEE 1Y

1) A4 &4 AEE ARk 29

98 Olesen et al.(19%)

Eo m 2 A3 4% 415 HEE F7BKs ©8 Thanassoulis et al.(1995)

pe Lin(2006)

g N w qd A0 E A 2 olzll 9 . . . .

W AE £48 £]] MEE B 28 Giannakis(2006); Prior(2006)

(Type IV)

2) AR HF¢ AEES AR 7Y

7E vy Junoy(1997)

a‘o v AZ AFAEY ASHTE o) 43k 7Y Soterious and Zenios(1999)

> Soteriou and Stavrinides(2000)
EZV ) s ) ‘

A AFARE A& HPd 371k 28 Rouse(2002)

(Type VD)

& 3 AR e L
ALY | A BA AR A2 (Quality-adjusted NES o0
(TypeVID output DEA)

1. 3 =g 22| xgoz 71z 2y

1) AREEA] AF Zug 5HE Yoz Jehd 2¥(Type 1)
o] By AT} FEAS MR EYAQ Adoz ety EAUAY AAR 9GS



A3 58S 44 X5 YHEOR g AHEE 9ol EA(mapping)® F Ut o] @ <)
Al AAFFEE AAst] A - DAY INA- S, Low quality and high produc-
tivity LQ-HP))oll a8l AR EY F H 12 AR DA Aggosn ud-ugit
A (EBEAEN, High quality and high productivity; HQ-HP)ell #i3ste C E, Dibe ol
Arpgstie s & 5 9ok
of Bge s A& 584 7l SRRk A97kek 8NP AR A
IHYAOE AHgEojop gk AE AAS R o7t Y& 7 B ddH
& AgFolor stu A dapAR Do) b ABAA AX ek g AT
A E o AV Qe AR A e,

N

Type |: Quality as an independent dimension in

a plain quadrant HOHP

- . . SO
t LQ-HP « B30 * HHE0} * o !
» K2 & TR x

el
«y

DE4 Efizicncy
»

LO-LP

HQ-LP

o
B

40 sSe a0 70 ] L] 10
Quality

|
\
0% , : ; ‘ x !
|
|

O3 2. AR sl B Sug Sasel AUoR ek 2 (Type )

2) 538 Ade AE daEe o
Sherman® Zhu(2006)= E¥ & TAAZ Az 4 PHECEZ Q DEA (Quality-
adjusted DEA)S A<HIGTh o5& 28 [N AA-TAMI(LQ-HP)Y AHEA S
(DMU)So] 849 FAA@o R vatee uteh o2 JAAARIDOMU)SY &840l
a7 E T o|Bol &R wray] 3t A Aok Arg HRrtety e A

Atk o5 AL WYNALQHPY FFE AAN SAste] chal AREHRA
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(Multi-stage DEA)E Al ©]5 Q-DEA (Quality-adjusted DEA)EHT A3tGlEd], 1
412 E(Algorithm) Thagt 2t

CHH 1(Step 1) : EEXIREZHEA S AJ#5t0] TA{3HMapping) SHCt.
B 2Step 2) : LQ-HPoll sl st AIZHCI7L ZX6HX| gkg mAtR|l HP-LQo| &3t
Cho|E8 MASD LioX] oAl ciglgntez EAlE o

(AR}
do
mun

T Dol ANGE MY B9 AEE ARE o] Tdo H4d AF AR-3A4IA
(LQ-HP)Il 23k F, H, 1 & 297498 AASEA, D, B, ]« AZo] ZEHE 34
3HA Hoj T2l & 43 #ﬁg 7M. ARG ERe R AT TRy b
agroz ¢ A% GY FEAo] FaFNHE BARS Mo, 4] 43

Fol ¥& AG A% $F0] %o (7} AFHOR P &FA FNF A 2 ¥ o
28 52o] He GO AEYFAVE 0318 Eokd A0 Uehd A& ABHoR oldsl
7) Rt 8 AL-TALQHP S AAERRATS WA g 7}
A4 9 8 AE o] BRe) Wit & 4
(X 3 HEZFDEAR Q-DEAS| 284 H|
X3 DEA Q-DEA
A AL Ak D R CEE T
T T
A(100) 0813 75 1125 FE 087 517 8 DE
B(100) 0.8%9 6667 333 CF 1
C(100) 1 1
DQ00) 0929 281 2%7 FE 1
E(100) 1 1
F(60) 1 Removed  (HP-LQ)
G(60) 0813 75 U2 FE 0.857 517 8o DE
H(80) 1 Removed  (HP-1Q)
1(80) 0.929 2857 287 F, E |Removed (HP-LQ)
J*(100) 0.8%9 1333 6667 CF 1
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wHY At FAE E F vk =3 A3 AR EA wg} /F5AY Aoy ERd
gt M3 e g wds &ad AgygEA 2¥o] Q75 (Thanassoulis, 1995), 353He

A% AEE AR oz ABA ojst otk FE BAYLE AFFY 4 Uk

K

& A% 5/ (undesirable output attributes)S YERE 33 £4 A7t & £3E 7}
ATE g JAEAGHOMU)E 2&Fojgte M3t o8 R4 ¥FE EFS AL
E¥olth  Giannakis 5(2006)& ¥59 $4F A" st M A A4 (number
of interruption)®} FHCZ A3 WA w249 AIZF (customer time lost due to the
interruption)& W A& YehiE NEEAFY W52 XSS Prior (2006) AF
A9 207 FEELE AR & ATl AU P B(nosocomial infection)s HHEZ 1A
%& ArE(undesirable output) 2.2 Ho} FQHof ¥7l5te] 450

olgl Z2 WX By M7 AR BAAY A7 v 2R addn 7AAeR
ASEd Qs E I8 R AR AR Aol {44 &3 WY F9 Fel
AREHEAY EY AE HAE F Uk T A7 ettt M2 olEF
ok st @A o7t 4 7] wWEel AEAH Y TTEANY HE4AH L 88

—
o, oX
M1 mlo rlu

£l

99 o) wet sold & AW A2 FRY Tu v T2} 2 AR
99 A% FEel M EEol HAHHD & ¥l glek ol S $Y-EE
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TR 287 Aoluks ARG Ja7t o]EF 02 7tAok el &8t

Be BeNe
2 E&40) Bl B3 20T Bk ol 84S BAT 4 Yok

&

A8E o] Yo A4F A ARG BY 429 Aol A7t YT FU Az

O

(B 4 AN £F0I2 MEHTE 510 22 284 2ot (Type V)
DMU(E) AAHE) = 2312 %F DEA 5% LAY
TA(100) 100 40 60 0813 0857
B(100) 100 60 30 0.889 1
C(100) 100 80 20 1 1
D(100) 100 40 40 0929 1
B(100) 100 20 80 1 1
F(60) 60 40 30 1 072
G(60) 60 40 60 0813 0514
H(80) 80 20 80 1 08
1(80) 80 40 40 0929 08
J#(100) 100 120 60 0889 05

252 JAHAYVADMUYE FUS BT HBNIE A DslEke AR
g9 72 7%% geoz gustn Ausd A3 Zue usn st el

71EAD AT AEQ FF FA 12 Rahe ARE 2SS A5, o] ¥ 4
B $£3¢ e 248 3 oo ¥ AAXE A AFAFA Fdhe AR &Y
ale)
2 AR ALARE A2 w5 F7heke 23 (Type VD
o] WS AA A AWt ¥24F 1 239 G0l Fohe JPgs] ¢4 g A
E olge) A4 AF AEE FIHHQ AF d5E A8l 2300 Rouse S(2002)% F
A FBAY 71& MulA i didt B8A A SA dd A7 FHA ded
B w27 AzPolge] AR =W uedd ‘T aAIHdelivery performance)E &
R 11301]’\13] n) Al 2% (fine tuning)S 3 =AY A

W AYshEA, AHEA \l(hohstlc)
ol th3t FEFEA A|ZHE
7 ARE o ¥ Zj.%fﬂli‘&, o2& 0o
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99 BY J+o) Z&Ao) BEA UeRithe o2 2& oldolE, ¥/}
SYoT A3 2 GNBAVIY B84 FA7 Z7KHT olol whet b B
Q 2AZo] o3 WARAY oz derh A4 FAZ BT 5 Yk

_‘

(E 5) Y $Fg MEU| FII5l0f 22 284 21t (Type VI)

DMU(E) Ry = 41 Bolp BFEDEA EY Type VI B3
AQ00) 100 100 40 60 0813 0857
B(100) 100 100 60 30 0.889 1
C(100) 100 100 80 20 1 1
D(100) 100 100 40 40 0929 1
E(100) 100 100 0 80 1 1
F(60) 100 60 40 30 1 1
G(60) 100 60 40 60 0813 0813
H(80) 100 80 20 80 1 1
1(80) 100 ) 40 40 0929 0958
J(100) 200 100 120 60 0.8%9 0.889

‘A B A ASFHEA(Quality-adjusted Output DEA: QAO-DEAY°l2kL HEE Al
2% 2Z¥(Type VI A 24 A% A5XZEA)E AAMsnA @t o) B4 4AE £
ofelld A durlee Azt de AMET 9l A 2 $9(Quality-adjusted Life
Year, QALY)Y /g d€% 702 ¢F A% FF(Quantity of Output)ell BAA FF
& e Q2KQuality factor) w3 gh& MRS A& WFE Yehle Pt &

4 BA AFE(Quality-adjusted Output)
= 229 KQuaty of Output) x A& % AAHQuality Factor)
< Quality Factor < 1)

(
4 522 dehle AHQuaity Factons A4 $5& 338 35 AES 0~140]9

~—
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oho® AAAY goleln 2 IR AR dhok B PHEARHES Bo}
© B9 A% #50] SR W4T FlA 7] WE 7|EA0R BFARTARY
SR '

9 VUehA g9 <% 5>& 7 ARG S0l FE 584 59 4
4 584 SUd WA A Y AN Fh 4% B9 G- AL GH A
& 53, A—Frontiers JAEAGY G7F 44 284 FU =838 AHE + Ue

A9 AEE Yehd

A8AoE 7 A A5 ARSI BH(QAO-DEA Mode) & 71E9] EEE3 vy
st o2 2 2 7B 5AS sk

AR, o] BFE AF AT AAE GFow vy HYHoz FAK F IF DEA B

&

s A -3}911:}5 X*Oﬂ/ﬂ Zé*‘ S ﬁi%*éOﬂ oy J
A

(& 6) EZ DEA 8o & B AE DEA 289 &84 0l
EF DEA B9 4 B4 4% DEA 5%
DMU AA4A 2 A Ag gk -
(@) B84 A 7ksA TAAG A By V54 EUck:
€ e EA) Y (A
R I sk
A00) 0813 75 113 FO6% E©O3B  0%7 571 85 D074 (olfm
B(I00) 089 667 33 C0O33) FOHN !
o) 1 1
Do) 099 28 28 FOS) EQM4) 1
E(100) 1 1
. , B, Jx D
F(60) 1 S
GE) 0813 75 13 F(06» E@O3m 051 1943 2014 D(0429) (0?71)

H(&0) 1 08 4 6 E (08
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¥ Potential efficiency improvement

A, 718 B E A g S48 sk 47 W] A4 FE8 1A u
gt A BA &84(QA0 Efficiency)> 238 THdgo] Ax1 a8 AL ¥ &
Fatote Aol ok

AR A e Sdold BE AZEFEA Y JHE 7EA R fAsEA A2
Sdof def meEA HEg xeply & =
g i AA s s el & F

YA o FT At B uolA a4 w8 IA(Tradeoff)E &5t €
o Aoz A $ES wU95E JAAAENEY A B Gf40] A YER A H
of A& WA= WEorY wstes frat HAE 584 S7PF AR Xﬁ‘}Oﬂ B] )
9 A vehd 4% 2849 S A4 A A4 5 e oA A o] BE A
314 23 (Social optimum)& 98kl g bsst 13k WA (Trade-of)d F5o] A7t 2
F e, ¥ 2394 48 $5& Yehde JAHQuality facton)E ol m AR
Szt A 3 Aold V)8 2ATOEN o] FAE HET £ ik 5 =4 J8Y
245 AR Y A AE ozt ayEA gy Y ¢ sEe
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4 BT AREZRN PYS) vldel wh T2 Jug ATHAN, 181 PRol2}

285U

V.8 59 134 23 43 24

o] ATNNE AT WAL Yo o AN ol BIE diste] 4T
5o gpEdozn I 598 49 FA=
TS BA 27T e, olt AFY Aol BRI FF AAEo] 32 I
2 moln A @) gEolnt 2RHoRE A A8 AuAZ FRY g} 2

sl s 27149 B18% e B84 F0 kel e olF Y BAE m2A

de Ax 49 F AUE N 5 Qloh oldFE3)d dTedMe SHYeEE ¥
F Ug F Aang wEd A2 ARz Qe Ade BEre AkEos 2 A0E

vebdizd, ol Moz o] HFEA R AHIL Yoe A& AMRITIE &

HEAE o] gdte] & °ﬂ Ag T4 A
F2H006)L oldll Tt WHAE FAAA Xl—r (Malmquist productivity index)& &
of TP HAE WY ANALAQ WekE AASIT 28y ols drdME
FUER AEEY 3 Frhe wiAEATE FAE

oo o] @AFeME2004d A 171 HHYS Y F FA sttty A4H = gl
FHUgy IR TPEAA 25U 2L Ad 2719 AFd 2 A A9 2004
d ARE ARSste] fellA nEE o A FE AnIEAN EFEES A8 Bt
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