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EZAMAFE M 7FA7E AdY. o] Al 7FA=  Charlson Score(::+= Charlson
Comorbidity Index, CCI), Elixhouser method ¥ RxRisk-V(Pharmacy data)°]T}.
of Al 7kA Ao e FAe AALFIF AME B S AEES A
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Ao AR, HolH o ofg WH, Ago 3" AW FHRSG +& T H T
A 823 2o]Ho] t}h. Charlson Score= 71 o] o]&51 e FEAHXA

Folth. RIVIEFEE TIHA AMEHE o AF= ICD9-CM (International

Classification of Disease, Ninth Revision Clinical Modification)& ©]&3}= H o]
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T Mol AFZAF A Elixhouser method”} Charlson Score® ot Al ES ¢ Z
dZ=3t= Aoz JEdth RxRisk-VE oF@e] Eokguo] s zshe] /tE 2%
olm HA A 8H &S AFst=d W% & 3tth(Dominick, 2005).
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AEAE FAE Ak o AsE dolEe Aol wel Furt 27 e 17
o gEow FAHE AF WPHo ALEHO g ol WP AFEL A
A717r, fatel 93 NE 2FEY HE 5 dZsted ZAolrt dv AL

T 5] 91t} (Farley, 2006).
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i# 1. Charlson Index(modified version of Romano-adapted)

Sk 7k

(
=

Coronary artery disease
Congestive heart failure
Peripheral artery disease
Previous cerebrovascular event
Dementia

Chronic Pulmonary disease
Connective tissue disease

Ulcer

Mild liver disease

Diabetes

Hemiplegia

Renal disease

Diabetes with end organ damage
Any tumor

Leukemia

Lymphoma

Moderate or severe liver disease
Metastatic solid tumor

AIDS
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1) FEAY WS

=% (MDS Section I-1-t Cerebrovascular accident, Stroke & I-1-bb Transient
Ischemic Attack, ADRG B660, )T+ @502 717 #AxAFS 7|Fo2 HEFTH
3= (MDS Section I-1-a, Diabetes mellitus, ADRG K600), H&F 3 AT 2
(MDS Section I-1-f Congestive heart failure, ADRG F630 & MDS Section I-1-h
Hypertension, ADRG F680), H &5 #H A (MDS Section I-1-i, Arthritis, ADRG
1690), ©&F ¥ 1#H = ( MDS Section I-1-m, Hip Fracture, ADRG 1600), ]
3 g:3stolm A w(MDS Section I-1-q, Alzheimer’s disease, ADRG U600),
HEFTH gHslolr o]9e9 A wl(MDS Section I-1-u, Dementia other than
Alzheimer’s disease, ADRG U600), ¥HZF# A=A P MDS Section I-1-y,
Parkinson’s disease, ADRG B630), ¥ &% &5 (MDS Section 1-1-dd, Anxiety
disorder, ADRG B650), =3 = < (MDS Section I-1-ee, Depression, ADRG
B630), ¥ &% 3 H2(MDS Section I-1-hh, Asthma, ADRG E692), = &% 3} 7]
Z /A H A A | A E(MDS Section 1-1-ii, Emphysema/COPD, ADRG E680), =&

3 A F % MDS Section I-1-pp, Cancer, ADRG B623)o.2 FAH TEAHS
ZHA D Qe AFe Bl B AT(E 2)
T 71 2AbE AR AHE FolAM HolE Y FiFe] A AR oFoe=

SAACE u7t de AWES AP, ADL(Activity of daily living)el



%2 A7e w4
Variables
Independent variables RAI code  ADRG
Cerebrovascular
category = accident, Stroke, I-1-t B660
HEF . .
1 Transient Ischemic I-1-bb B650
Attack
2 HEE + s + Diabetes mellitus I-1-a K600
SET + Congestive heart L1 F630
=73 . -1-
g _ fail
3 A BA attare I-1-h F680
Hypertension
4 HEZF + BEA + Arthritis I-1-i 1690
HEF + .
5 e + Hip Fracture [-1-m 1600
=T +
6 %Zi}o]? 2ol + Alzheimer’s disease I-1-q U600
== 4+ gm3lo + Dementia other than
7 = © e u°} [ I1-u U600
19 vl Alzheimer’s disease
8 HEE + 93371<&A W + Parkinson’s disease I-1-y B630
9 HEF + BF  + Anxiety disorder I-1-dd  B650
10 HEF + $€5  + Depression I-1-ee B630
11 5 + 4 + Asthma I-1-hh E692
HEF + HA7F/ ..
12 A 7 ) A o) A 3 + Emphysema/COPD I-1-ii E680
13 HEF + 4T F  + Cancer I-1-pp B623

Dependent variables

Case-Mix Index
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T8 784 s 9 108 ¢ 1ng4g
A9 BAEE FAA FAA B7N= 7=
B2 7|HY sd sgd [dd s d 2984
AR AL &7 AL &7 ALE] &7 SN AL3 52
AA7] 2000 2002 1999
4d3AS 150 217 83 158 252
AHFH3
zBEAE
+3 A} 15 36 8 44 38
Z5A} 2 0 11 1 4
7HH 9 25 65 7 65 81
s 9 A
oA} 3 6 1 9 6
EYXFA} 2 6 2 14 2
2GR EA 0 2 0 8 0
A3 E A A} 1 3 0 3 2
Al 48 118 29 144 133
103G H
2 (Z2F)AL 8.8 6.0 44 35 6.0
el 6.0 33 11.9 24 3.1
oJA} 50.0 36.2 83.0 17.6 42.0
XA 75.0 36.2 415 113 126.0
2GR EA - 108.5 - 19.8 -
A}3] E A A} 150.0 723 - 52.7 126.0
A5 A1733k 39 M OEE pEs Wz 39 7474 <} 83}
2743} 2ty 2737 21 A3 21y
A & 9] 8z} A& oj gzt 21 277} 2w
A3} 2v FH9 o1y BE]
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2 AT Al 54

1) ogAe) AR TeE 54

ke AE It e BAe thgo] #5¢F Zt

EAEHAS HWste V) Hel ddd S AH2 604 wRbo] 18.6%, 85
Al oldTol 13.6%01A T Aol 66.0%= EAel 2vly Bkt AR Yol
65.0%°1™, 57 35.0%°1 Atk RPN AFARY FAE EANA A
9l itk

ALBA 2SS 170 7HAL e WAAE DA 872 (35.9%)0l A 270 oA
7ML e dAAE AA 1159 (4.8%)°] At

= AA A8 U o) A e AT WA 6259 (25.8%) 0l Ao
TEAA A% T FUFTFo] WA 4427 (182%)SE HF =2 FHES BRI
AZA AgE 14 7HAR de dHdAS AA 1196% (49.2%) 02 7 Bkow
270 o) AT Qe WAAAE AA 6257 (25.8%)2 FALE YA d=do)H X
o} 7 9o v FEE&e Z+Zt WA 4057 (16.7%), 6167 (25.3%)°] A Tt

B 712N E N ol Hele tidAs A 3359 (13.8%)°01 e =
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E 5. ogAe ALE et B4

15 = AR & W= %
A% 604 Wt 446 18.6
604 - 644 311 13.0
654 - 694 431 18.0
704 - 74A] 449 18.8
754 - 794 432 18.0
854 o] 4 325 13.6
A 4 1,580 66.0
i 814 34.0
DR AR R 1,555 65.0
8 EHA 1F 795 33.2
g Fd 2% 44 1.8
AE3H 7] & 723 30.0
PAR=| 5 0.2
7)€} 1,610 67.3
o= 56 2.3
WEAHT 5} 908 38.0
*Z (2E) 779 32.5
Z=stw A8 o] 656 27.4
2E 51 21
qd A Ad 2 A AL (PR EAE S b
) 970 40.5
Fe ) 324 13.5
471 ¥4 597 24.9
7)€} 489 20.4
oot 14 0.6
A A A 7= =7 434 18.7
By -2} o} 242 10.4
Hi-e-2E 9] & AT 324 14.0
Hj 92} glo] b 9} 1,112 48.0
i -2 A7 obd & Wl
o, 101 4.4
=]
217 o] ofd A9} 106 4.6
AN BAH ol th 2,040 85.5
a8 346 14.5
3 A 2,394 100.0
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6. Ak AWy 71

HN

T = ks %
WEH], A, 4 % (endometabolic/nutrition)
3= (Diabetes Melitus) 487 20.0
7474715 3715 (Hyperthyroidism) 24 1.0
47321 71%5 A 815 (Hypothyroidism) 19 0.8
ot 174 520 214
278 %% 5 0.2
41 & B (Cardiovascular dis.)
& 4 815 (Arteriosclerotic heart dis.) 12 0.5
H-A ) (Cardiac dysrhythmia) 33 14
&8 4452 (Deep vein thrombosis) 92 38
2574wl & 2 3 (Deep vein thrombosis) 11 0.5
2 ¥ 3t (Hypertension) 804 331
7 & SH(Hypotension) 67 28
232 @ 74 3k (Peripheral vascular dis.) 10 0.4
71E}4 4 d B4 3H(Other Cardiavascular dis.) 82 34
170 872 359
fy et 27} 106 44
374 % 9 04
% 4 Al (Musculoskeletal)
7+ 9 (Arthritis) 208 8.6
138 ZH(Hip fracture) 72 3.0
AFA 4 & (Missing limb-Amputation %) 14 0.6
=T} (Osteoporosis) 442 18.2
¥4 &7 (Pathologic bone fracture) 50 2.1
170 476 19.6
f g 27} 137 5.7
37 ol 12 05
§ 7 AEd e
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H
2
&

T = 3 %
2173 Al (Neurological)
o223} o] ¥ (Alzheimer’s disease) 405 16.7
4 ] Z(Aphasia) 101 42
=] A v}H] (Cerebral palsy) 35 1.4
=% (Cerebrovascular accident-stroke) 618 254
gx3lol 9o E}—E— A U.H (Dementia 616 253
other than Alzheimer’s disease)
HH4vhH] (Hemiplegia /Hemiparesis) 485 20.0
kA 74 815 (Multiple sclerosis) 32 1.3
3}REAl v} H] (Paraplegia) 61 25
71 &H ¥ (Parkinson’s disease) 126 52
AFA| P} (Quadriplegia) 55 23
2} (Seizure disorder) 63 26
L s Eez 8 03
(Transient Ischemic Attack) ’
9] 44 ¥ £/ (Traumatic brain injury) 33 14
178 1196 49.2
27K 466 19.2
Siach 3 132 5.4
470 21 0.9
570 o] 4 6 0.3
41 /28 M (psychiatric/ Mood)
EFZ (Anxiety disorder) 56 23
%2 % (Depression) 231 95
=83 7 0.3
(Manic depression-bipolar disorder) ’
41 & ¥ % (Schizophrenia) 74 3.0
170 303 12.5
A 27} 31 13
37) o)A+ 1 0.0
%% 71 (Pulmonary)
712} (Asthma) 46 1.9
H 7]E /2 H d # A g oy g
(Emphysema/COPD) '
oy e 94 3.9
278 8 0.3
§ 24 AuHEFE fle
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el

T & kS %
77} (Sensory)
W) 2 (Cataracts) 40 1.7
F =4 %25 (Diabetic retinopathy) 9 04
=] &(Glaucoma) 7 0.3
g A (Macular degeneration) 2 0.1
o g’ 174 56 23
27 o)A+ 1 0.0
7] EH(Other)
&) A (Allergies) 6 0.3
11 & (Anemia) 103 42
< ¥ (Cancer) 49 2.0
2157 (Renal failure) 23 1.0
oy 7 169 7.0
278 oA} 6 0.3
7 < (infectious dis.)
FAAN 3T A
e . . . 17 0.7
(Antibiotic resistant infection)
FE2EYFE "4 0 0.0
(Clostridium difficile) ]
7 2} 9 (Conjuntivitis) 13 0.5
FH WA ZAZFHIV infection) 1 0.0
H| & (Pneumonia) 207 8.5
% & 717 9 (Respiratory infection) 50 21
7)) & 3 (Septicemia) 1 0.0
3 ¥ (Sexuality transmitted disease) 5 0.2
7 3 (Tuberculosis) 34 14
A 30€ el e] 827 (Urinary
. . 140 58
tract infection)
vlo] g 24 7F4(Viral hepatitis) 14 0.6
327+ (Wound infection) 94 39
178 376 15.5
CRT RS § 278 79 33
374 10 04
478 ol 3 0.1
§ 24 AuHEFE fle
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dHEd v 2o(d

= A7 AA 1,763 (72.5%) 01 AT B3 47)

A 5107 (21.0%)°] Atk

ZEA 2 QA e A= AA 1587 (6.5%)0 &3 A

E 7. 5% A5
4 % e %
07Y 158 6.5
170 668 27.4
27K 652 26.8
37K 443 18.2
474 269 11.1
571 120 5.0
67V 77 3.2
770 23 1.0
87Y 15 0.6
97l o]l 6 0.2
Al 2,431 100.0
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AWy E4d3s BT et &S AuEY tgo 19 379 Zoh
A Fdds F 209 JAGS e gidAsE AA 6227 (25.6%)2 2 713

Eokom 37 ol A W tidAE A 1,0827 (44.5%) ] AT

30.0% [
25.6%
25.0% 24.0%
20.0% | 19.2%
15.0%
11.8%
10.0%
6.7%
5.9%
5.0%
3.2%
1.7% 1.0%
- 0.5% 0.4%
0.0% ‘ ‘ ‘ ‘ ‘ ‘ O = 8w

074 174 274 374 474 57 674 774 871 97 1074 ol &

a9 3. 2W g

E A7 2AE A E% ADRG RHAANAM 54 AWTow
(3 8), A A 1900] 7}x1 ADRG #F°l me dyss B4 23de %
s} 2t

ADRGE Fol &3}t

rr

AWS 1 7FA wdAs AA 7319 (30.1%) 01 AL 2

A olge) Age AR

=

A 1,5027 (61.8%)°] A th.
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3 8. MDS dWAe] £AMEEF ADRG HliL
T = MDS-Zt Zl ¢t ADRG
&4, gAY, % ¥ (Endometabolic/nutrition)
a. Z & (Diabetes mellitus) K600
b. 71:} ’2} 4 71%5 3315 (Hyperthyroidism)
. 1734 71% A 3t (Hypothyroidism)
4l 52 ) (Cardlovascular dis.)
d. &% 73} (Arteriosclerotic heart diseases)
e. AW (Cardiac dysrhythmia)
f. £9 X445 % (Congestive heart failure) F630
g AEA WA Z(Deep vein thrombosis)
h. 318 ¢ (Hypertension) F680
i. A8 % (Hypotension) F720
j. 228 %23 (Peripheral vascular disease)
k. 71EF A8 # A 3H(Other cardiovascular disease) F662 / F720
& A A (Musculoskeletal)
1. ¥4 ¢ (Arthritis) 1690
m. I A HFH(Hip fracture) 1600
n. AFA A @ (Missing limb-Amputation )
0. 3% (Osteoporosis)
p. '8 4 =% (Pathologic bone fracture)
417 Al (Neurological)
- q. ¥23}o]H(Alzheimer's disease) U600
° r. A °|%5 (Aphasia)
s. /3 vhH](Cerebral palsy)
t. <5 (Cerebrovascular accident-stroke) B660
u. gzstolm o] th2 X vl(Dementia other than
S U600
Alzheimer’s disease)
v. §H41v}H] (Hemiplegia/Hemiparesis) B601
w. A 7 315 (Multiple sclerosis)
x. 3}5k4lvlH] (Paraplegia) B601
y. 3}Z1ER B (Parkinson’s disease) B630
z. AFA9HH] (Quadriplegia) B601
aa. 2 (Seizure disorder)
bb. ¢ 7}4d = 3 842 (Transient Ischemic Attack) B650
cc. 94}4*414 £ (Traumatic brain injury)
. 41/ A (Psychiatric/ Mood)
ee. B¢ (Anxiety disorder) B630
ff. —°r % (Depression) B630
gg. 2% (Manic depression-bipolar disorder) B630
hh. %41 9% Schizophrenia U610
%71 (Pulmonary)
ii. %12](Asthma) E692
jji. ®71% /53 7 34 43 5 4 3HEmphysema/ COPD) E680
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(£ A

MDS-ZH A

ADRG

7+ 7} (Sensory

)
kk. ®W ] 7 (Cataracts)

. ¥ %74 %935 (Diabetic retinopathy)

mm. =44 (Glaucoma)

0o. #HhHH A (Macular degeneration)

7] E}(Other)

oo. ¢ 2 A (Allergies)

pp. %18 (Anemia)

qq. & ¥ (Cancer)

B623

rr. 2157 (Renal failure)

o
o2

a. FHAIWA T

(Antibiotic resistant infection)

b. 222EdF YL

(Clostridium difficile)

. 27 ¢ (Conjuntivitis)

aln
ot
N
o,
2

A2 P S (HIV infection)

o

¥ & (Pneumonia)

E616 / E613

lual

& 71A %< (Respiratory infection)

E616

T602

5 @
v | &
)

. 9 & F(Septicemia)
[}

(Sexually transmitted diseases)

—-

le)
Z 8 (Tuberculosis)

—

A 309 o9 8275 (Urinary tract
infection)

L632

k. "iol2f /] ZF4(Viral hepatitis)

L 7374 (Wound infection)

I 5 H F(Section M. 3 = 47] AY)

J600
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7FA category 19 333}

1.0352 e}

KX
L

=7

CMIE T 146002 7174

0]

E
23} o] o]

S &
T=2

oo]:

o

=
Tz

= (M=1.213), &

=1.258),

A2 (M

%) v} (M=1.280),

(M=1.313),

1.146), 71 = H

#+ A3M

Al
==t

/W3 ) 4 3 # A $H(M=1.159),

1.194), #7]%

M

(M=1.144)

A Yegon gdzstoln

1
=

T 1.0182 713

3

3

AT ol CMI

1.035)¢] t}

AM

3L
=

=1.029), B #A

SEEREE Y

B
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F10. HEF 9 32AWTY AdARF £
category Add No. mean o) t Value )
1 HEE 164 1.035  0.355
2 +9 43 1.213 0490  -2.23  0.029
3 +AERA 3 182 1.146 0375  -2.83  0.005
4 +#4d4 9 1.313 0239  -328  0.008
5 ITHETA 4 1.035  0.162 0.00 0.997
6 " %‘% =t 21 11 1280 0322 223 0.027
2] uf
7 +:?L§‘ ilolﬁ 96 1.029  0.302 0.15 0.880
8 +oNER Y 20 1144  0.603  -0.79 0438
9 +ES 5 1194 0533  -0.66  0.543
10 +¢e5 52 1.018  0.263 0.36 0.719
11 +73 4] 6 1.258 0395  -1.50  0.134
12 w ;ﬂ;lgi]/ a8 19 1159 0364  -1.44 0152
13 +AETE 5 1.460  0.510 2.84 0.005
Total 616
" . P<0.05
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2) HEF8A 2EAY B AQLEY

$4 1370 AR ANzDFe] FAH ot dEAT FARHL 5 I
AT 1 A 2 F(category 1-13)%te] BATFHCZ Fel@ o)z} Ut A

© 2 e thF value=2.52, P=0.003)( 11).

-

Fl

11. Jex

L

AL Wl

ul=p2=n3=p4=u5=p6=p7=u8=n9=n10=u11=pn12=n13

F Value = 252, Pr = 0.003

" P<0.05

ET8Ae 7t FEAY mE AYARFY EAAdE oS Z2o(R
10). 9A AAE BFAEAS T3l 7t #3ke] BAgHoZ {9 zo|7) A=
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Abstract

Comorbidity measures for predicting resource utilization in

patients with stroke in long term care hospitals

Kim, Nameun
Graduate School of Public Health
Yonsei University

Seoul, Korea

(Directed by Professor Nam, Eunwoo, MPH, Ph.D.)

Objective: The aim of this study is to investigate comorbidity measures for

predicting resource utilization in patients with stroke in long term care hospitals.

Design and sampling: Statistical data from "The national health insurance
reimbursement system and quality management in long term care hospital" issued by
Heath Insurance Examining Committee (Lee, Jijeon 2004) was basically used for this
study. Research carried out with for 33 hospitals nationwide, i.e. long term care
hospitals registered under the Medical Law and geriatrics hospitals registered under
the Senior Citizens Welfare Law" CMI by each disease category was analyzed, which

was based on the research of disease name using RAI(Resident Assessment
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Instrument)and investigation into salary, activity and employment condition of
service people. Research was done over 3 times from Oct 4 to Oct 24, 2004 according

to the condition of interviewed hospitals.

Methods : The SAS System for Windows Version 8.1is was used for data analysis

and frequency analysis, ANOVA, t-test and regression analysis were made.

Results: Major findings are as follows;

In case of diabetes mellitus, circulatory system disease, arthritis and Alzheimer’s
disease comorbidity, CMI(case mix index) is higher than stroke patients.

It also shows the more comorbidity number is the more CMI is increased. However,
there is no difference of CMI in case of hip fracture, dementia other than Alzheimer’s
disease, Parkinson’s disease, anxiety, depression, asthma, emphysema/chronic
obstructive pulmonary disease and cancer comorbidity, compared to stroke patients.
To find out specific disease which affects CMI change by comorbidity, the
compounding of disease by resource utilization were differentiated. And found out
that the number of disease influences the resource utilization, not by specific disease,
since it came out high when there is comorbidity rather than disease exists

independently by each.

Conclusions: Comparing with stroke patients, comorbidity’s CMI came out high and
as the number of comorbidity increases, CMI also increased. Currently, since the
Ministry of Health and Welfare try to apply per diem rate on each disease for the
national health insurance reimbursement system to long term care hospitals, it
doesn’t seem to cover the exact amount of resource utilization for comorbidity
disease However, inappropriate compensation system can be connected to distortion
of service system. Although it is a model business, we need the complementary

measures immediately.
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Suggestion after the research based on this is that we need analysis of resource
utilization by comorbidity and actual cost especially analysis of medication cost. By
this, we should find out if the change of resource utilization related to the change of
actual cost. And we should find out the cost of medication and treatment materials
which don’t reflect to resource utilization. Then finally we will be able to hope to

develop comorbidity index which predicts resource utilization.

Key words : long-term care, comorbidity, case mix index, stroke
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