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Department of Fealth Services Management, Kyunghee University

Abstract

Background : Among ‘'structure’, 'process' and ‘'outcome' approaches,
outcome evaluation is considered as the most direct and best approach to assess

the quality of health care providers. Risk—adjustment is an essential method to
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compare outcome across providers. This studv has aims to judge performance of
hospitals by severity adjusted mortality rates of coronary artery bypass graft
(CABG) surgerv. "

Methods : Medical records of 584 patients who got the CABG surgery in 6
general hospitals during 1996 and 1997 were reviewed by trained nurses. The

MedisGroups was used to quantify severity of patients. The predictive probability
of death was calculated for each patient in the sample from a multivariate logistic
regression model including the severity score, age and sex.

For evaluation of hospital performance. we calculated rétio of observed number
to expected number of deaths and z score[(observed number of deaths — expected
rumber of deaths)/square root of the variance in the number of deaths], and
compared observed mortality rate with confidence interval of adjusted moftality
rate. for each hospital, _ ' -

Results : The overall in—hospital mortallty was 7.0%, ranged from 2.7% to
15.7% by hospital. After severity adjustment the mortality by hospital was from

2.7% to 15.7%. One hospltal w1th poor performance was dlstmctly divided from
others with good performance

Conclusion: In conclusion, severity—adjusted mortality rate of CABG
surgery might be applied as an indicator for hospital performance evaluation in

Korea. But more pilot studies and improvement of methodologies has to be doné
to use it as quality indicator. ' )

KEY words : Severity adjustment. Mortality rate. Coronary artery bypasc graft
surgery, MedisGroups, Hospital performance-

219



BI=22/2QAEISIXI Volume 7. Number 2
LM &
1. 970 1y ¥ Bey

AT 5of 9u 4 4tE Sg A2 T 98
9] A#Houtcome) F7to) g L"‘:’O 4

ol a3 9E 84 %7}?/}{% Agol
o= w A3 Wk Az 292 47 Wie
971 ditoltt. 29249 2 Hrke AP

$3} 2449 ABAe o A2 13

r1r

l

(o4

o fzi
e &
rlo fu
<l
l‘J O
o, =
& e
r;lg —h'
2 ¥2
—— O
w F%
TR U <2
MO Yy .
o my
i}
5
ot
N
ook
(2L kol
B g
1o £
o, & oo

o
©
it
2,
o)
e

o&:LJ°=‘
Y
o
do,
L
tlob
_O.N
Er

ol
=L
>a

21

)

Ol

[
ol

gghl oo xﬂot Az

lo fov o of & T
g

Lo 5L o2 ooR
Jlml SL X -
l:;t ‘iﬁ L i
o Eg
-y N
g
p
s Xﬁ
* Fﬁ
£
N
mlo
iz
2=
ofl.
_Q_l_r,
fed
%9,
2

2
-4 £
-y
o S
[T
> o
o o
e

;&_‘:‘5‘
R
- d*
o’
é 3

Flr o

M
% ¥

>,

rR “‘”’ i
i )
o
paca

Rui

u i

%(open heart surgery) 4”&5031 #3
2-5. o) Mgl B ¢ Fd= M
dYT B 549 duiol] AAE S 3

Feop) gt AdeE 34 dhre, B

o §E =L 4

Rl

&"r"

olft ~HH
2 rlo

-
[
oo &b oft ot 4

(!

o>"

943t 8 $42 TR 4 9=, olF B4
931 4% Al ddAo A B4

AA5e] BAgo] Z7ktA 2 A A7
Z7Fa ARt old] @ BRI E ALE
Ag9 4 ”37}:?@ AHgee 297t 52 4
%9 New York®} PennsylvaniaTolA oid 2 ¥
49 #sATe Ae 25 AEES A

220

A9 F A4S 489S Yehle AXA A

BRI RS R ER-E P L
o ZME §84 Aasoz A% AR 2
Z745Ha gk, old] Wek Fujd A BAEUSHS
o A% A5E BE £52 51 YU)

aei) A3 97 e gold A FaY &
A 48299 BAoT. 9l A BHL
Az Zae B 2EL 7] Ao A7 olgd]
Azl Az G vA 4 g 49, 59 7
=42 agd o2 WA Aol Bakd 9
0012 A 23 9ee 2B 2AnozE
awm Ae Hrkske 1§ gol JulgEe i 9

S 57] olBHE 9). AHEE AR AT AT
zm M@ JiiE 59 e F3ER 94D

AFEe Azo] B5Fold.

HATA FUdA A3 Az 25 2 47
99| )3 BA Bom, w3 gRRel ddn

=l
< M

§ f%’L
{d
N
4!11
pas
uh
=
of, 2

B e v 2%
A7¢ A% WA 39¢ daroz 57 A9y

o et oju o rr

b ) (=3

AR, 555 ZALTA MedisGroupsE 4889}
AR ES B2 A5 74 W FFEE H
7¥8hal

B4, Hdds AFES 552 BAG ¢ §
NEES A&,

AR, B4zt AR E 38t F55 BAEAT
g9 4% 43} Y AREAY 7-84¢ ZEIYT



A7t AAFE 7% i
4 4715 A (organ failure)y Y8o] 7}

MedisGroupsS 0i&

M o W e o
5 = 23 . ,_AAT NW by SN T oo o B
N R G T B m A AR B gy
o T & (ENAI R i LELERY
=i _ K- = X To 2 B E\* , T ~ BE = r
T o o D g SIS o E o -
TH oo & = . WGV - 4 Mo
1;1_‘ e o g oy MM W o w Nlo TR Ko _im o N wcrww oY
g 2T LT PR o Mo Mo b
KO = T~ B do RO = B M W 3 i
B o A= = BT g o S w Aok op <P oF
b o 5 N 76 S M a5 Ao ™ Al
s I RS R A =R L o T B g B , o
< oF op T bﬂﬁadoqov e N o T L8 B %
I FPEwma T om Y odo o T B e Aoz
Mo Fo op % ﬂ?%ﬂmﬂo_Wﬂ RV I = M owr
R 5y I i Mo mw M o - i
o o = TR =K 5 = o ol Mo {- N oy B Mu rr =
= oF o wrt % 2 o o o wo M \_.ww B W‘M zr of W_m pﬂc .m. ol <«
. TO . s ! —_
2w o AT, A s R R >
: olw i = : N ot —_—
T wmmzémo@w.g o e E T B I
T oomdrzZ2EDE T o B I TGS R g < o
i PRZEJEZIERIL D T ok 2F 20
%uwamommozaﬂmuz?mr iy TAER R CR 2 7
_auﬂonEW\_mﬁ%Mmﬁho»ﬂL@me 3 @dn%ammmﬁTSﬂo B
\ S TS : %Aﬂ@ﬂr%%i > =
< o o W % mw 1 KE =%
TR E e o e .M
> o AR ou ol = -
<o
o) o BT 2 ™R & ol o = o
JI R - <l o o O = T g oo RORC R
oom < 0% oy el No = mir m o T =
srks cra FES LEFTPEL,
, - . . X i
4%%4@ e =) %ﬂuffmdrﬂ%t%ﬂoo
o 9 %) B g = = - ur A ol
el A bo o ol ool e B2 ok = oF Y A = o T 2o T
Pt LREEE S EII I
Gy o o WX al oz WORE oo i g = oo or 2
o % (P A oy gy T R oy &8 o Mo o3 ¥
o oo G P o A - IR T S
@?M].M ﬂ@ﬁoii Mr%oGry_]_me_aﬁ,o e
o m & ° & BB a,l.smyg}o_ai%v,
Loﬂ._oﬂ@ uDTEE% ao@(ﬁoaou%uw_iﬂ
~ L 2o = purdinbe i gt HL o —_
W o X oF o oF Ne ™ = (TP Ko 3 o
LN m B Ko sy N oy & oo e W S M w
R N A Zo oF i) = 8 IC A .
=0 ,V%iluoﬂ,r ﬂ.‘ﬂrﬁou_i. wAuozoW% T e
< o S T oW - g B o Sy A T =
o] 2 B - =l "o B o o Mo RH ]ELlA
=y ﬁW&Umwuﬂw 3 iao%ﬂﬁ T T o ,ﬂmoxﬂ‘oj_whﬁ
e Mg <F @ o - T X Th P Bl I Ul = o
- o ol NS AR Sl ol T o= NJr N w N = o KA
I T grEren 4 o= SRR <~ Z
_ @L__%ﬁmmd,w = e MR =< ﬂTwTEﬂLoMmWW&%H
Mo P8 =< e < . = o W AU K B/ No © RN N B o
. <0 ol 1..m ~ l_ Cl_ T = O?._ © —_—
Rrow A o mo Mo ¥ & 7 B %o . X
S M A ReTERERERE
T < ' Mo& ﬁo& % ™ BT

21



B2 2QASSIAI Volume 7. Number 2

574*1](Ab“

EEEYE

B, D ¢ E390I9ch gaAe] 42 74 st

1“’(687/ o 7= 188“3(313/}0]‘”@ Aol
A vlge B B PGl B St

9), A9 61490 G0, 604 o}

_7_0 o}ALx% EA%O E}_tﬁ Gﬂ;@g /w\o H;o ﬂx}'

7 &.2%019.0. w2 A7} 148%019]

o M9EE $35% B4 ugo] 2

(P<0.006), A‘%?%{% 14%2 7V A

M3%E MY B '

2} Al zs, ﬂﬂ% 71 2189(SD=136,

29 A 142 2331 BolErt 2 549
A

=T

b

to i
rlo

Q

o

=1
E

2 ox
i 10
xo AU
e
Egld
i_,tj
ﬁ
20
l“lf’d_’
gﬁrﬂ'
o =
=
)
@?—:l’ﬂ.-l
o
o
o N,
s
&3
B2
B2 e jm By

ulgo] AR ARG 2 9IS

°of 0¥ ooz TP A, ymA HYELS 2
T~5H6LE HRSRT AHEAE AT dEAEY
Bt A9717E 219%(SD=125, 4 20, A N)=
RE REAS 23 4500 o 290 o= A
¢ FAEY GrEel ¢ § 2709 Al 9
Tojh

2. B ZAIHARIC A}%*f-s

BN
=
=
ox
>
3

N PEoE d

B AR AYYo] 27% 71 Yta, CHY
3} EH9e 742 87%, 157% A4 92T 5%
tHE ) -

Table 1. Frequency distribution of étudy population. by demographic and medical Acharacteristics!

(Unit : person, %)

D E . F

Hospitals A B . Total
<40 S5 115 109 000 «29 %14 100 1D
-4 9(122) 7103 1134 9 85) W10 BHI8G) . T 127)
Age 5059 . 21365 20309 47( 7O B(3D NWE) V(23 18( 318
(ear).  60-69 . 2365 BS54 003 460434 A(RV5) 48 U 46)
> 95 4 59) 12( 95 I8(170) 42000 16(115) T 122)
mean 514 51 31 614 - 606 = ®I 595
o Me . BB S(62) (4 LD A6 (69 N6
fomde . (20 B(BY N(B/O NV Z(3B/E) 5B 1833
.. pamed  TUE) S UKD 995 LT AN 494 ST
O tpe emegenty I 14) 130194 130103 9 85) B 12 86 86 148)
ot \8 234 07 “2 U2 2 %8
i’légl surwgrr oM. w7 m2 M2 B 317 79
@ PeOPT 9T o 40 W01 69 B4 109
_1 post-OP 49 13 BT 14l 173 08 169
Totdl L TH1000) 68(1@.0} 1270000) 10610000 70(1000)  139(1000)  584(1000)
: Op operation r

Two cases of A Hospltal one of "B’ Hospltal and one of 'C/ Hospltal were exciuded because of onissien ef data

*'LOS; length of stay
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Table 2. Unadjusted mortality Dy hospital and demographic characteristics

(Uit %)
Hospital A B C E F Total
Unadjusted mortality 27 29 81 7 BT 58 67
_ male 19 22 52 | 63 35 50
o female 50 14 w0 67 18 94 104
<00 00 00 00 00 00 00
rge 0-49 1 00 59 1l B 00 63
5 - 59 00 00 64 30100 00 32
e g - g 37 57 40 44 148 103 01
> 00 00 00 56 4 1% 85
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Table 3. Severity score distribution by hospital

(Unit : person, %)

Hospital

Severity scoré A B C D E F To‘tal
<001 28(378) 22(32 4)  M4EBAT) . 26(245) 5072 4345 173(296)
001 <02 28(378) 426)  41370) 45425 BEL4) 46331 210@360)
0@< <003 13(176) 11(16 20 24089 17160)  152L4) 2008 102175
008< <004 3(41) 3(44) 647) 10094) 1(57). 15108  43(82)
0= : A 27) 344 6(4.7) 8(76) 24343 8(58  5l{ 87)

*P<0.005

Table 4. Unadjusted and severity adjusted

mortality by hospital

(Unit © %)
Hospital
Mortality A B C D E F
Severity adjusted 46 (1) 55 3) 48 (2) 58 (4) 161 ®) 60 )
Unadjusted ' 21 29 ) 87 6 47 (3) 157 ®) 58 @)

* hospital ‘rank by mortality rate

mortality rate(%
25
20 | B
15 *
B8
10 B
B
. .
5 ) * i
L 4
' o $ e e
0
A B C D E F
o - @ minimum of adjusted mortality- - -
7 hospital g reximum of adjusted mortality
S # observed mortality

Figure1. Mortality rate and acceptance interval by hospital. -
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Table 5. Mortality Performance Index by hospital

C D E F

Hospital A B
\IPL 532 539(1 179.6(6) R003) 97405) %.2(4)
“Hospital rank by MPI
3 z score FA7 2 AFHo] g7 ety & F Ut
A2gNTE)TS AE/EANTEY Aolg E gze] B dTEL WY ARE o435
20 Hstandard emor). U WHl0E 29704 U 329 A9 d4AuA £28 AUAET 39
AE 9 2e £ JEE IFFAT 2 scoreE AMSE 14 AdEE 497 A §l7] BEd oFE7ER
o CEYS AYd Uz HdEL RE B0 -2 AESY AR FRE F9 ¢t g A=
sk 2 Apolel Qlof d&AbAlee AAANYALTE - FH AR vldo] Bol Eof A 247 9
et e ZASE v CHdd A% 280 AN o 3 AT vl Al 53 AFgEe] ¥ ¢
FANGALTE dEAPAFEG FAAP05) AR AEA £ Ho BA B 45 ASA
%‘25&@(% 6) ol doY BAA HgE FE8) TR X%
A A dEes W ARE #ote A7 679 of $F 2AF A HEE Frtste ofd TA
49 2 CHdy At M 4 ggten vox Fg Hoste $& A7 20 JoR ddEn
295 Addog Az e AAEB G20 BB B 712 AT 23
2 B9 e A 11%(11), 19%(12), 6.25%(13)
V. 1 & 6:6%(14) 7.6%(7), 8%(15), 125%(16), 133%(17) & %
U3} drof met 2 Apo|E Bolx gloyt HA
EdTE #AEUsdes At A2 Bl & AR $& 440 PNHE 2FE Boln dt
Z dRuhs gao s Adsgls) die B9 dE  #5EEES AACA 7 Bol Aldee vl
A EAZ AZIE F ok 2 Az Wl 99y o A4S, 19839 1099 19943 987HA 187 A=
FAo] 7tzd BE HAENLEES go] Adgse 9 Medicare IR FAHEGA oHE diALR 2ARE
Heo] ¢ Ui ok B2 41 g 0 23, $4ENede A9 A5} 148308710191 2.1
FRo] AZHOE o] $£& JMF Bo| she ¥YE o F AFEAL 6009EoE AFFES 41%%THIS).
o}7] §Fo] FTEE BAMLE AR HL3 F44  New YorkTE o2 & AF(1994 = 35%(89
Gk 2 A7 54 24 glof H99 gEd @9 27%09%29), Hartz 59 AFQ0AE 65%,
Table 6. Z score by hospital
Hospital A B C D E F
7 score -088(2)° -0921) 2.036) -047(3) -0.14(5) -0.15(4)

= Hogpital rank-by z score
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