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Abstract In order to prevent unnecessary re-admission, it is necessary to intensively manage the groups with high
probability of re-admission. For this, it is necessary to develop a re-admission prediction model. Two - year discharge
summary data of one university hospital were collected from 2016 to 2017 to develop a predictive model of
re-admission. In this case, the re-admitted patients were defined as those who were discharged more than once during
the study period. We conducted descriptive statistics and crosstab analysis to identify the characteristics of
rehospitalized patients. The re-admission prediction model was developed using logistic regression, neural network,
and decision tree. AUC (Area Under Curve) was used for model evaluation. The logistic regression model was
selected as the final re-admission predictive model because the AUC was the best at 0.81. The main variables
affecting the selected rehospitalization in the logistic regression model were Residental regions, Age, CCS, Charlson
Index Score, Discharge Dept., Via ER, LOS, Operation, Sex, Total payment, and Insurance. The model developed
in this study was limited to generalization because it was two years data of one hospital. It is necessary to develop
a model that can collect and generalize long-term data from various hospitals in the future. Furthermore, it is
necessary to develop a model that can predict the re-admission that was not planned.
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3. AT+4
3.1 2AdAke] 54
311 BN Aws 54
£ AT T dI e 58,7027 0] AL Al
oWk EAL [Table 219 2o AHe Aol 50.2%
29 49.8%l vlel =7 1 Eokor, d¥EE= 70
Al o]Ato] 243%E 7FE =gka, 0-9M% 13.0%% =
& REE BT AR Mol T48%E 7MY =2
o A FEHEEE g REd] 90.1%% 7HE =okor
AR E 7} 13.6%= 7FE =041, sobdad
3} 11.8%, SAFAHT 10.9%0] A THTable 2].
Table 2. Sociodemographic characteristics of subjects
(N=58,702)
N %
Sex Male 29.210 49.8
Female 29,492 50.2
0-9 7,619 13.0
10-19 2,083 3.6
20-29 4,346 7.4
Age(yp) 30-39 4,876 8.3
40-49 5,625 9.6
50-59 9219 15.7
60-69 10,672 18.2
70+ 14,262 243
Seoul 43,900 74.8
Residential Gyeonggi/Incheon 8,465 14.4
region the provinces 5,739 9.8
Others 598 1.0
Medical insurance 52912 90.1
Insurance Medical aid 2,927 5.0
Others 2,863 49
Anesthesiology 91 0.2
Cardiology 3,151 54
Chest Surgery 682 1.2
Dentistry 1,100 1.9
Dermatology 160 0.3
EarNoseThroat 2,728 4.7
Emergency Dept. 49 0.1
Endocrinology 911 1.6
Family Dept. 129 0.2
Gastroenterology 3,908 6.7
General Surgery 7,953 13.6
HematoOncology 6,417 10.9
Infecious Dept. 795 1.4
Medical Intervention Center 16 0.0
Departlnent Nephrology 1 ,3 17 22
Neurology 1,706 29
NeuroPsychiatry 985 1.7
NeuroSurgery 1,24 33
Newborn Dept. 367 0.6
Obstetrics&Gyneco 3,364 57
Ophthalmology 2,228 3.8
OsteoSurgery 4,701 8.0
Pediatrics 6,898 11.8
Plastic_Surgery 677 1.2
Pulmonology 2,482 4.2
Rehabilitation 845 1.4
Rheumatology 251 0.4
Urology 2,867 4.9
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AT 73971 6.8%, QA L& B97F 93.2% ISl e Ao Are] F¢k EEE CCS(Clinical classification
H, $HAE B3 YU B9t 24% 3 ASA A= soﬁware) Aty 7|20z Wasle] BAe ARE A
o] 96.2%% 7P Woka, Adkvt wha H9IE 4% wuw [Table 519 2t}
7k 2.3%, ARWA 82 A57E0.7%, &7t 0.3% S 19l e 9 3 WARIA S(Maintenance
ok He Al Bl == SJAF A Aol of g Hf10] 97.3%%  chemotherapy- radiotherapy)E WO & A7} 12.6%
Ve wskan, Ehddem ddel 2.0%, Aol 2 by wokw, AR(ZY wt AWl o3 99 A
0.7% folﬂq A T 39.5%7F FEE AW, o)) (Pneumonia (except that caused by tuberculosis or

35.9%7F ARPE g Ao

Ao 2 eI [Table 3]

Table 3. Clinical characteristics of subjects (N=58,702)
Characteristics N %
ICU admission Yes 3,966 68
No 54,736 93.2
. Yes 14,060 24.0
Via ER
No 44,642 76.0
Recovered 157 0.3
Improved 56,463 96.2
Not Improved 261 0.4
Treatment Result
Not Treated 427 0.7
For Dx. Only 1,357 2.3
Others 37 0.1
Dr's Approval 57,115 97.3
Disch Statu Against 383 0.7
ischarge Status Transfer 1,192 2.0
Others 12 0.0
i Yes 23,174 39.5
Operation No 35,528 60.5
Readmissi Yes 21,090 35.9
cadmission No 37,612 64.1
3.1.3 £ At 950l 8
gdAte] oRol g A RW AYdsre HT 84
dejdom, TFAA= 145909tk F W8N H
T 4,340,093 0] o EFEAARE 7,277,562 0] 1L,
A A $HAL YRS I B 82890
o, A= 1153]%00m, At 197 Ml 94
& Blas gt 1731910 ik 4.03] 2 debd
Ch[Table 4]
Table 4. Hospital Utilization of subjects
Characteristics N Mean Std Dev
Length of stay 58,702 8.4 14.5
Total Cost 58,698 | 4,340,093 7,277,562
gumber of ER visits in last 58,702 82 11.5
months
Number of admissions in 58,702 17 4.0
the last year
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71ek 3
A1 A E(Other and unspecified benign neoplasm)©]
2.3% 39, & 7@ EH(Intestinal infection)©] 2.2%=
4529, 92 $K(Biliary tract disease)©] 2.0%% 559,
71} A X F(Other aftercare)’} 1.9%= 69, I

PR

sexually transmitted disease))©] 4.8%% 2%,

%" 3(Coronary atherosclerosis and other
heart disease)©] 1.8%= 79, HFEe|5-F7H07ol-
7)€} 5 Z(Spondylosis- intervertebral disc disorders-

other back problems)©] 1.8%= 891, 34 g% 2

ol 17%= 9=9, e H UE SeEd
(Appendicitis and other appendiceal conditions)®] 1.5%
2 1059 & e T [Table 5]
Table 5. Primary Diagnosis by CCS category
(N=58,702)
CCS category N %

Maintenance chemotherapy Radiotherapy 7,405| 12.6
Pneumonia (except that caused by tuberculosis or
sexually transmitted disease) 2841 4.8
Other and unspecified benign neoplasm 1,342 2.3
Intestinal infection 1,277 2.2
Biliary tract disease 1,159 2.0
Other aftercare 1,116 1.9
Coronary atherosclerosis and other heart disease 1,067 1.8
iz:lr(ld;/rl:));li:nsintervenebral disc disorders- other 1,067 18
Acute cerebrovascular discase 1,022 1.7
Appendicitis and other appendiceal conditions 897 1.5
Others 39,509 67.4

3.2.2  WAMuldAte]  Charlson  Comorbidity

Index 3

X thA2e] Charlson Comorbidity Index(CCI) 7]

= S A BES et 43 03] 68.1%%
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7 =9kom, 3-, 14, 24 o8 =2 Jo®E U Table 7. Distribution of Comorbidity by CCS
T} [Table 6] Comorbidity by CCS N %
Essential hypertension 17,561 29.9
Diabetes mellitus without complication 8,452 14.4
Table 6. Distribution of Charlson comorbidity index Other screening for suspected conditions (nof c000l 136
CCl N % mental disorders or infectious disease) ? ’
0 39,594 68.1 Maintenance chemotherapy- radiotherapy 7,601 13.0
1 7,015 12.0 Secondary malignancies 5,429 9.3
2 4,614 7.9 Residual codes- unclassified 3,946 6.7
3+ 7,119 12.1 Pneumonia (except that caused by tuberculosis oy
. . 3,714 6.3
All 58,702 100.0 sexually transmitted disease)
Bacterial infection- unspecified site 2,346 4.0
Cancer of breast 2,191 3.7
3.2.3 EAAkAle] CCS Ewtaly B3 Cardiac dysrhythmias 2,058 3.5
. Other and unspecified benign neoplasm 1,983 34
B Az o RSO PARES) B= ,
wAdEAke] ey oFE CCS(Clinical Chronic renal failure 1,976] 3.4
classification software) X thr .2 43k Z—i-‘Jr 41 20 Urinary tract infections 1,966 3.4
Intestinal infection 1,939 3.3
ool Hyl praXe) Eukay = HglA >
H e [Table 7]“+ /\):E}‘ cw=c© b EH © Disorders of lipid metabolism 1,683 2.9
A= (Essentlal hypeI‘tenSlon)O] 39,5947, 68.1%% 7} Other nervous system disorders 1,651 2.8
= - C the lerosis and other heart di 1,641 2.8
A pe By s A5l Be syt nds Suka) oronary f’i e'rosc erosis an 'o er' eart disease)
= Lo o = Spondylosis- intervertebral disc disorders- other] 1633 28
al 9\}11_ Zigi }’EP/LE}’ Ztﬂ RHE e %%@H‘)g'\:‘ %L back problems ’ ’
H o] A= %E(Diabetes mellitus without Diabetes mellitus with complications 1,590 2.7
Cancer of colon 1,494 2.6

complication) & 7,01571, 12.0%7} sHketal e Ao

2 BAERch 30l 45 A8 g 28
(Other screening for suspected conditions (not mental
disorders or infectious disease))©] 13.6%7} &4}l
= AR uEhsta, Y B ORPIAET
(Maintenance chemotherapy- radiotherapy) 13.0%% 4
HAR = ik os yeslon, oxyd AAdE
(Secondary malignancies)®] 9.3%% =& Fubayo g
A5 ATk [Table 7]

3.3 Al 54 e YA

3.3.1 A PdAte] dubA A6l whE Aqledel it

A O ARe] dub SA4o) whet AR oAl n
e wAke] Alsido] A Uehek i, AdE 2= 0-94]
7} 25.6%% =& Wolu, )RR Aol Frighe) uat
AP go] =A vephe Ao B U AFAE
25 A7/ 9] ADYE] 38.5%% A& 35.1%, A
W 36.5%E0 =4 e on ez 9=ele] 23y
o] 412%% =A vehd Aow Az avEe
= 48 vFe] = daFgulrel A&l
88. 7%= 7HE =%, 94?% 46.5%, FIEIZ=Ul 7} 43.8%
o Uehth RESYERE BRI} 50.7%2
oRH3Y] 358%HT} P8 =2 Fom EAHS
t}.[Table 8]

J

Table 8. Difference in readmission according to
sociodemographic characteristics in subjects
Readmission
characteristics No Yes TOT P
N % N % N %
M 18,271] 62.6/ 10,939 37.4/29,210 100.0,<.0001
Sex g 19,341 65.6 10,151 34.429,492 100.
9 5,668 74.4 1,951] 25.6 7,619 100.0<.0001
10-19 1,712/ 82.21  371| 17.8 2,083 100.
20-29 3,719 85.60 627 14.4 4,346 100.
Age [0-39 3,754 77.00 1,122] 23.00 4,876 100.
) 40-49 3,743 66.5 1,882 33.5 5,625 100.
50-59 5,365 58.2] 3,854 41.8 9,219 100.
60-69 5,904 55.3 4,768 44.7 10,672 100.
70+ 7,747 54.3| 6,515 45.7/14,262| 100.
Seoul 28,478 64.9 15,422 35.1/43,900 100.0,<.0001

Rt?Side Gyeonggi/Incheon| 5,207 61.5 3,258 38.5 8,465 100.
nta.
regionsthe provinces 3,644 63.5) 2,095 36.5 5,739 100.

Others 283 58.8] 315 41.2) 598 100.
IAnesthesiology 75| 82.4 16 17.6 91| 100.0<.0001
Cardiology 2308 73.3 843 26.8 3,151 100.
Chest Surgery 481 70.5) 201 29.5| 682 100.
Dentistry 1019 92.6 81| 7.4 1,100 100.
Dermatology 120, 75. 40 25. 160, 100.

Medic
al [EarNoseThroat 2310 84.7, 418 15.3] 2,728 100.

Depart [Emergency Dept. 44 89.8 5 10.2 49 100.
ment e docrinology 667 732 244 268 911 100.
[Family Dept. 114 88.4 15 11.60 129 100.
Gastroenterology | 2462 63.0 1.446/ 37.00 3,908| 100.
General Surgery | 4259 53.6 3,694 46.5 7,953| 100.
HematoOncology 725 11.3] 5,692 88.7) 6,417 100.




[nfecious Dept. 595 74.8 2000 25.21  795| 100.
frtervention 1688 5313 16 100.
Nephrology 801 60.8| 516 39.21 1,317 100.
Neurology 1260 73.9  446| 26.1] 1,706 100.
NeuroPsychiatry 689 70. 296/ 30.1]  985| 100.
NeuroSurgery 1470) 76.4 454 23.6 1,924 100.
Newborn Dept. 311| 84.7 56/ 15.3] 367 100.
8E$M°S&GW°° 2413717 951 283 3.364 100.
Ophthalmology 1646/ 73.9 582 26.1) 2,228 100.
OsteoSurgery 3898 82.9  803( 17.1] 4,701| 100.
Pediatrics 4952/ 71.8 1,946 28.2 6,898 100.
Plastic Surgery 597 88.2 80 11.8 677 100.
[Pulmonology 1656 66.7  826| 33.3 2,482/ 100.
Rehabilitation 584 69.1 261 30.9 845/ 100.
Rheumatology 141] 56.21 110/ 43.8  251| 100.
Urology 2004/ 69.9  863| 30.1| 2,867 100.
Medical Insurance 33,953| 64.2 18,959 35.8 52,912 100.0<.0001
L‘;“m Medical aid 1,442 493 1,485 50.7 2,927 100.
Others 2217 774 646 22.6 2,863 100.
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=k, S AR ARt ARex %2 4
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3 3971 36.3% 2 AFLeo] 7 Eokvh HA Al A
B2 22 A} oAl A4 § B e F36.2%

Sedro] P

AR gel 7P =49, &
4

Bt 44.7% A UEbsT) o2 et Az dnkA
o= At ARE A% AYPEo] w2 Ay A
o] gl= Ao FEHT)[Table 9]

Table 9. Difference in readmission according to clinical
characteristics in subjects

Readmission
characteristics No Yes TOT P
N % N % N %
ICU Yes 2,753 69.4 1,213 30.6 3,966100.0 <.0001
admission No 34,859 63.7 19,877 36.3 54,736/100.
—E 10,188 72,5 3,872 27.9 14,060100.00 <.0001
No 27424 61.4 17,218 38.6 44,642/100.
IRecovered 117, 74.5 40 25.5 157/100.0| <.0001
Improved | 35,995 63.8 20,468 36.3 56,463|100.
Eﬁ;mve 4| 189724 72276 261100,
Treatment
Result ¥Ot 328 76.8 99 23.2 427/100.
reated
[For Dx. 960 70.7 397 29.3 1,357/100.
Only >
Others 23| 62.2 14 37.8 37/100.

441

IDr's
|Approval
ISDti:gll;aIge |Against 293 76,5 90 23.5  383/100.
Transfer 881 73.9 311 26.1] 1,192/100.
Others 6 50. 6 50. 12/100.
Yes 17,949 77.5 5,225 22.6 23,174100.
No 19,663 554 15,865 44.7 35,528 100.

36,432 63.8 20,683 36.2 57,115/100.0 <.0001
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Table 10. Difference in medical use according to

readmission

Readmission

characteristic No Yes P

N Mean |Std. Dev| N Mean | Std Dev
IS‘;‘;gth of 137612 796 126321090 920  17.29<0001
Total

37,60914,270,593(6,404,258| 21,0894,464,036/8,616,846 <.0001

Payment
ER Visits in|
last 6 37,612 5.01 7.75) 21,09 13.87, 14.56/<.0001
months
Hospital
admissions in| 37,612 0.4¢ 1.67) 21,09 3.86 5.60/<.0001
the last year

H

3.4 BAOAe) 5
‘—1 A&
T 7lEo R F4

£ A4Hny
=
T

gholl w2 AP L] F
CCS(Clinical classification software)
whol] w270l 8-S AT At
[Table 1219} 2t} =4 F A57F 1070
S AQjtaL 491 2091l adshs e
& B o= sk Aem BAEI
P Ee AYLS B9 3 Aae s 913 T
slstawl 2 WA X]E(Maintenance chemotherapy-
radiotherapy) Z 88.8%<] AUYY&S By, o=

Mo r
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orsletaplo] FAgo gt ST A T WIS
el A 3K(Diseases of white blood cells)®] 87.4% A
2 Fhe Zog BA5lu[Table 11]

Table 11. Medical use according to primary diagnosis by

CCS
Readmission
Primary Diagnosis
by CCS No Yes TOT P
N % N % N %
Maintenance
chemotherapy- 832 11.2| 6,573] 88.8] 7,405 100.0] <0001
radiotherapy

Diseases of white

blood cells 12 12.6 83| 87.4 95| 100.0| <0001

Non-Hodgkin's s8 151 325 849 383 1000 <a0ol
lymphoma

Leukemias 60 164 306 8.6 366 1000 <ol
Malignant neoplasm

without specification 10/ 20.8 38 79.2 48] 100.0] <0001
of site

Multiple mycloma 36 217 130 783 166 1000 <a0ol
Cancer of ovary 300 200 101] 721 131] 1000] <o
Cancer of rectum 61 236 197 764 258 1000 <a0oi
and anus

Cancer of breast 102 249 307 75.1] 409 1000] <ol

Cancer of bone and

A 11] 26.8 30, 73.2 41| 100.0] <0001
connective tissue

Cancer of liver and
intrahepatic bile duct]

Hodgkin's disease 6| 28.6 15| 71.4 21| 100.0[ <0001
Cancer of other

female genital organs|
Cancer of pancreas 441 314 96| 68.6] 140 100.0[ <0001

Secondary
malignancies

197) 274 523 72.6) 720( 100.0[ <0001

7| 292 17| 70.8 24 100.0| <0001

54/ 323 13| 67.7 167| 100.0] <0001

Cancer of bronchus-
lung

Cancer of esophagus 15| 357 27 643 42/ 100.0] <0001

Cancer of head and
neck

Cancer of colon 98 36.7 169| 63.3 267| 100.0] <0001

158 33.1 320, 67.0 478| 100.0| <0001

41 36.6 71| 63.4 112| 100.0[ <0001

Cancer of brain and) ) 350 34 618 55 1000] <000
nervous system

Others 35,759 73.7) 11,615 26.3] 47,375 100.0] <0001
ALL 37,612| 100.0] 21,090 100.0] 58,702 <0001

3.3.5 CCI &30 m& AP

Apo] FHIHES 43 9%
CCI(Charlson Comorbidity index)+= 197 23l
o 1d ol f APEES] AR EE SAR TEXE
gt 5 o] 7leAEY] For Ao Fud =
Hhedshet] 5% BA CCIR AYd o
St A3} CCI 47} 3801391 2] AYL&o] 76.6%
2 7P A EAE90H 270] 61.7%2 EA £ 5
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Table 12. Readmission by CCI

Readmission
CCI No Yes TOT P
N % N % N %
0 29,684 74.3| 10,270 25.7| 39,954| 100.0
1 4,490 64.0| 2,525 3601 7,015 100.0| <0001
2 1,769 383 2,845 61.7| 4,614] 100.0
3+ 1,669 234| 5,450 766/ 7,119/ 100.0

=
o ST By e HIMAEEE AUC(Area Under
Curve), L3F&(Misclassification Rate), Root ASE
d

(Averaged Squared Error)E 01%3}93 o} A7

2228 377|%e] AUCY S&F&2 7] 0.813%
0212 A btk & A4UI s 2429 91
sl 5 vkt SRR o] B4 8
At} [Table 13]
Table 13. Assessment of Model

Model Auc | Misclassificatio | p o AgE

n_rate

Neural Network 0.81 021 0.39
Logistic Regression 0.81 021 0.40
Decision Tree 0.78 0.22 0.40

3.5 AU A5EY

3.5.1 AU A=) freldh W
=3
H

W wge] 4% 4w 2
AFAAE 2A2E 7R
goz 442 sk

9
8
8
=]
B
B
&
£y
ofy
)
jins
o,
2
o2
o
o
N
I
o
lo
ro

=
A4 A9, dE, CCS FXd, Charlson AF35,

& o O O >~ 2= O~ =)
A, EHAGH, F%’é]%vv—‘?—, ANLLF, FEAH,

= H.o
3, T8N, A=fEe



Table 14. Characteristics affecting Readmission(Logistic 45
i i Maintenance
regression analysis) 3 chemotherapy- 2.081 245 Syncope 0.05
Characteristics P radiotherapy
Residential regions 0.0464 219 Short
A < 0.0001 35 Cancer of gestation- low
£° - 4 brain and 1.679 birth weight- 0.055
CCS(Primary Diagnosis) < 0.0001 nervous system and fetal growth
Charosn Index score < 0.0001 retardation
Discharge Dept. < 0.0001 5 39 Leukemias 1.624 172 Ovarian cyst | 0.067
Discharge status < 0.0001 6 rlescn(i?lnﬁdOf 1607 187 Malposigion- 0.073
Via ER 0.0433 anus : malpresentation :
Length of stay < 0.0001 . 235 Open
Operation < 0.0001 7 80 Multiple 1.456 wounds of head- | 0.078
sclerosis neck- and trunk
Sex = 0.0001 24 C f 102 N ifi
ancer o onspecific
Total payment 0.0256 8 breast 1.389 chest pain 0.079
Insurance =< 0.0001 21 Cancer of 222 Hemolytic
bone and jaundice and
9 connective 1348 perinatal 0.083
- - - tissue jaundice
352 AYY %) fol Wesel wA — 156 Normal
o19] olPo] GIEES JlAe 005 1ol 4] 12 10 27 Cancer of 11508 | pregnancy 0.088
ZH BT O%Toﬂ S o= 77] ]T: TI"’] pes I_Toﬂ 1 T ry and/or delivery
grol iRl Fo4E 1Y) A BALE 37184
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Table 15. Odds Ratio for Readmission

Upper Lower
Rank CCS Dx CCS Dx
(vs 259) OR (vs 259) OR
63 Diseases of 119 Varicose
1 white blood 3.268 veins of lower 0.009
cells extremity
38
2 Non-Hodgkin's | 2.113 | 106 Other male | g
genital disorders
lymphoma

2174, 21k} 1.514), €=}

% 2oy .
HUH LIBAD ten) RS ofudt
=

3} thn] AP P FEo] 0.174)

g3} 0.260, X 2

STE| A AE
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0.53u] & YEFSITE [Table 16]

Qﬂﬂ /33 9] 7}

Table 16. Odds Ratio for Readmission to discharge dept.

Discharge Dept. Discharge Dept.
(vs_Urology) OR (vs Urology) OR
HematoOncology 2.17 NeuroSurgery 0.74
Newborn Dept. 1.51 Pulmonology 0.74
General Surgery 1.3 Ophthalmology 0.72
Pediatrics 1.3 Rehabilitation 0.69
Obstetrics&Gynecology 1.18 Neurology 0.68
Dermatology 1.16 EarNoseThroat 0.66
Rheumatology 1.13 Emergency Dept. 0.65
Chest Surgery 1.02 OsteoSurgery 0.59
Gastroenterology 0.92 Plastic Surgery 0.53
NeuroPsychiatry 0.92 Intervention Center ]0.31
Nephrology 0.84 Dentistry 0.31
Cardiology 0.77 Family Dept. 0.26
Anesthesiology 0.74 Endocrinology 0.17
Infecious Dept. 0.74
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& 790 wAHZE 1L71WE =7
FHE L0022 EAHom HEH
Ay 718 FERgE B30} L5262
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L 010
T:’E‘H/\E]'C

t}.[Table 17]

Table 17. Odds Ratio for other characteristics

Other_characteristics OR

Seoul 2.44

Residential regions(vs| Gyeonggi/Incheon 2.57

Others) Foreign country 2.51

the provinces 2.32

10-19 0.75

20-29 0.73

30-39 0.88

Age(vs -9) 40-49 1.14

50-59 1.32

60-69 1.36

70+ 1.56

Discharge status(vs Escape) Dr's Approval 0.66

Against 0.46

Transfer 0.26

ER visit(vs Yes) No 1.08

Length of stay 1.02

Sex(vs Female) Male 1.14

Operation(vs Yes) No 1.71

Total payment 1.00

Medical I 1.07

Insurance(vs Others) - %c Tlsurance
Medical aid 1.52
4. 17

wele] AI9le B BAHe Aakg ofn)a)
v elzu] 7ke) Fa aclo] fr & A7 W o
sh€19] 2016~2017\d E g4} 59,6198 & o=
dlo[ejrtold S o]&ato] AU o5 LdE 7fdsta
Al 543 A%S AvruA ol HAdA
LoF tojele] Fagae Hddate] A, A9, Wl
9, A=, TEA AR, Arda # HAD

444

Ky
e
2
i

2
Moy o

>
Al
fu
2

to & (M zO mu w2 &
o o

ML o

1o
= e
2

=

Q

@)

Q
oX,
X
©

z.—ﬁr{m

T
i oftt

ol
—
)

o @

12
i

et é:lﬂm

2
=
%
=
U
i

it
~~
'U.)
W
=
t—/

N
o

>~
>
2
to
it

o
o2

z
il
ol
=

do

Y
o
ME

(o)}
=3

==
N

=
(o)
)
==
t-/
I
z
[
o
~
=
~
=
==
t-/

E
30
oy

o

[\)
=
5
xo

sk
~
-

) &

ro b rE ol

ox b
o= T
e
T
ar F

Lo
AN
™

aY

o

_.
o
=

12
S

(

2
o
i\
o
—

2
H}‘ NL
fU e rlo

£
uf
=
fr

o
oX,

N,
)

e

e (o

QM ox
8o ool
ol
>
)
o

HAd 2 W)y
2128013} 1518, 97 & Aol
118w = YERg o™ Uy
A8 shgo] 01792 7P ka7 98k} 0.26
Hl, X3 2 e A AE 0310, AF9F} 0.530) 2

Epyiet,

X
rl

=
b
o
Lot
o
=
=
2

(o)}
H

A]



AR oS 2 Aol w3 AP
71el WM Aol tidk wanlE AFAERE 59 B R E, 34 A48 R 3w
71eF A o] A7)/R1de] 257812 7 ke, o 9 Ve HFE FUl8l] oS RS et dF
Q1 2,518, A& 2448, A 23280k AEE EE Eo|r|k s ou22] B AFE FUIES vt
25 94 olglell HlEte] ¢1Fo] wE&E wANZL =7 o2 3 HYSAl 2oF ARE o83 FHo| Utk
vhel 704 o] /de] el 7P =1, 1009 Aq)del CHIE= 32291 9 #9829 o]9jdz AHYPAS o
S ASRE FAFHUG B Al R gl vl Weke A AL A9E-E 78 5 AALS] 89l F
oJake] XJAJol] ot H o] 0.66812 7 =9k, Ake] & AHEIITH9] ¥ ATE Y9AE, HYAR 5 9
54 0468, A9 026812 FAHACE S5 Ul o BA2Ee] ot #AEE SE XFSCh
Fol A& S5 st 2 div] udshA] & 4 Choi 5(2016)< Kansagara 5(2011)9] Aol o

o] a7} 1.08% EA vERGT, AYdTE L
2 BME AERe R W) A i
2 7F L1482 2A JEgen &S
A & Ao wAHZE L71HE =A B4
FEHE 10022 A Hon HEFHPoR
A7} 7} SHRUE BE7} 15202 A Ve
HYe 1.07812  YERTh
MedPACE o 7Hse Aol 75%ea st
25%7F AR A B AYDLE B UTHY). ol&
B oodto] Hgatd AAYE 359% F 9.0%7F Aol
e Al dolghar 4T 4 glrk e dwkd Hrid
BRI MDA A= A% BFS AdLre] A
9] 7|Fog hddh ANAS AE, Ak,
& AL 9o,
A} B4 ol Al FEol
A

Zo] Wi @

Els

e

&

Ko

A

Ko o
Qh

=0

=

N
T

o,

Comorbidity Index
o8] ek BAE ¢
A AEE S
CC(condition category)< AH&-3F S LH21], 20154(1
219 7})oll 1= Elixhauser Comorbidity Index 51H2 3
o7 MANNPHT], HEH oz Autte] CHIZ 2ol
Charlson Comorbidity IndexE& AF&-3}A FTHE]. &
gk Choi 5(2016)2 sWHd3t & 49 Al A%(present
on admission, POA)T} JA7|7F T AT
(hospital-acquired condition, HAC)S

S8lthar sh AR E o] 3 2y

F93

b

e

Bl

=

5
4

.

o]

(¢3

]
=4

i

319 TH13]. Tabak YP 5(2017)9] 1ol A= 27] )
4 AF o5 24 S A3l A FFE, 90Y

445

AnE >
Az AW, A%, JAdd S A9
B wER xgtete] e 9P v RYEe] o
BEo)A C-EA o] 0.70 80 WA VEbt[14], $-9
vt nhZEA 221] C-EAIFe] BT A
CTH13]. AR AR vlaE o @A v 2 A 237 /)4
% (0.81), EA~E3]7(0.81), A4
J0ET =7 Yehgth & A7)

AR HFAE S}

Fura s

TC -

g AAA EdaE
s
5

ofl

¢

ol

7
=
=

i,
=

[«

~

&

(e

o
=2

mot o% pob mr fov (m o>
-
QL
=
i

lo e g
to
N

it

re
—-
rir
™
o

iz
NI
ro

2o
I
il!‘
N
L

vy
=2

o o
(o3

] A=

»

ox g Hy rr K
o

I
2

CEE

=

>‘

utl

T W -0,
=2 o o N
N N
s

ofr
ol
&2
2

ro
e

do o ul
2 ofo T

. =
oo X
i)

N
N

o,
o
_|>i
T
ol
o
2
o ®
o U wd |
ol
:?LL

jins
(o,
° o 2 o
B\
i
oflt

=

o olN
og o)
o
10, 2

o
B

o |o
oy
et
X

g7 o

>

Lyt ko zo

ofl
il

=
=
ofr
ol
=
jins
rio
ot
>

td



548 gttt e Al B AE e uet
Antslarloli= Algado] vk weba] F& AT A=
o] Mo ARE w5t x4 dE AYd A=
gL sl Aol desith T3 B Aye Add
AR AGEA S AYLE BFHHA ok w
A G5 Aol A9HA g BT A99E
A5 F U= BF o] "asith & gl e
ofz] Welo] HAsA toleE FHste] A e
ARDE A& e B3PS sk Zlo] Fasith
References

[1] M.R. Chassin, J.M. Loeb, S.P. Schmaltz, R.M. Wachter,
“Accountability measures using measurement to promote
quality improvement,” New England Journal of
Medicine, vol. 363, no. 7, pp. 683-688, 2010.

DOL: https://doi.org/10.1056/NEJMsb1002320

I. Shams, S. Ajorlou, K. Yang, “A predictive analytics
approach to reducing 30-day avoidable readmissions
among patients with heart failure, acute myocardial
infarction, pneumonia, or COPD,” Health Care Manag
Sci., vol. 18, no. 1, pp. 19-34, Mar. 2015.

DOL: https://doi.org/10.1007/s10729-014-9278-y

[3] Health Insurance Review & Assessment Service,
“Evaluation of Hospital-Wide All-Cause Quality
Measures,” July. 2015.

[4] SF. Jencks, M.V. Williams, E.A. Coleman,

“Rehospitalizations among patients in the Medicare
fee-for-service program,” New England Journal of
Medicine, vol. 360, no. 14, pp. 1418-1428, 2009.
DOI: https://doi.org/10.1056/NEJMsa0803563

Medicare Payment Advisory Commission (MedPAC),
“Promoting Greater Efficiency in Medicare,” pp. 103-20,
2007.

R.B. Zuckerman, S.H. Sheingold, E.J. Orav, J. Ruhter,
AM. Epstein, “Readmissions, observation, and the
hospital readmissions reduction program,” New England
Journal of Medicine, vol. 374, no. 16, pp. 1543-1551,
2016.

DOL: https://doi.org/10.1056/NEJMsal 513024

Health Insurance Review & Assessment Service,
“Results for Risk-Standardized Readmission Ratio in
2015(First),” Nov. 2016.

Health Insurance Review & Assessment Service,
“Results of Appropriateness for Risk-Standardized
Readmission Ratio in 2017(Second),” Dec. 2018,

Canadian Institute for Health Information, “All-Cause
Readmission to Acute Care and Return to the
Emergency Department,” Canadian Institute for Health
Information, 2012. ISBN: 978-1-77109-040-7

Eun Youmg Choi, Minsu Osk, Sang0il Lee, " Is the
Risk-Standardized Readmission Rate Appropriate for a
Generic Quality Indicator of Hospital Care?," Health

[10]

446

Policy and Management, vol.26, N0.2, 148-152, 2016.

[11] Amber K. Sabbatini, M.D., M.P.H., and Brad Wright,
Ph.D. Excluding Observation Stays from Readmission
Rates — What Quality Measures Are Missing, N Engl
J Med 2018; 378:2062-2065
DOLI: https://doi.org/10.1056/NEJMp1800732

Harlan M. Krumholz, M.D., Kun Wang, Ph.D.,
Hospital-Readmission Risk — Isolating Hospital Effects
from Patient Effects, N Engl J Med 2017;
377:1055-1064

DOI: https://doi.org/10.1056/NEJMsal702321

[13] E.Y. Choi, M.S. Ock, S.I. Lee, “Is the Risk-Standardized
Readmission Rate Appropriate for a Generic Quality
Indicator of Hospital Care?” Health Policy and
Management, vol. 26, no.2, pp. 148-152, 2016.

DOLI: https://doi.org/10.4332/KJHPA.2016.26.2.148

[14] D. Kansagara, H. Englander, A. Salanitro, D. Kagen, C.
Theobald, M. Freeman, S. Kripalani, “Risk prediction
models for hospital readmission: a systematic review,” J.
Am. Med. Assoc., vol. 306, pp. 1688 - 1698, 2011
DOI: https://doi.org/10.1001/jama.2011.1515

[12]

[15] J. Futoma, J. Morris, J. Lucas, “A comparison of models
for predicting early hospital readmissions,” Journal of
Biomedical Informatics, vol. 56, pp. 229-238, 2015.
DOLI: https://doi.org/10.1016/1.jbi.2015.05.016

[16] K. Shameer, K.W. Johnson, A. Yahi, R. Miotto, L.I. Li,
D. Ricks, et al, “Predictive modeling of hospital
readmission rates using electronic medical record-wide
machine learning: A case-study using mount sinai heart
failure cohort,” Pac Symp Biocomput., vol. 22, pp.
276-287, 2017.

DOI: https://doi.org/10.1142/9789813207813 0027

[17] M. Charlson, P. Pompei, K. Ales, C. MacKenzie, “A new
method of classifying prognostic comorbidity in
longitudinal studies: development and validation”, J
Chronic Dis, 40, pp. 373-383, 1987.

[18] V. Sundararajan, T. Henderson, C. Perry, A. Muggivan,
H. Quan, V.A. Ghali, “New ICD-10 version of the
Charlson comorbidity index predicted in-hospital
mortality,” J Clin Epidemiol, vol. 57, pp. 1288-94, 2004.
DOI: https://doi.org/10.1016/j.jclinepi.2004.03.012

C.Y. Wang, Y.S. Lin, C. Tzao, H.C. Lee, M.H. Huang,
W.H. Hsu, H.S. Hsu, “Comparison of Charlson
comorbidity index and Kaplan - Feinstein index in
patients with stage 1 lung cancer after surgical
resection”, European Journal of ardio-Thoracic Surgery,
vol. 32, no. 1 pp. 877-881, Dec. 2007.

DOI: https://doi.org/10.1016/].ejcts.2007.09.008

C.N. Klabunde, J.M. Legler, J.L. Warren, L.M. Baldwin,
D. Schrg, “A refined comorbidity measurement
algorithm for claims-based studies of breast, prostate,
colorectal, and lung cancer patients,” Ann Epidemiol,
vol. 17, pp. 584-90, 2007.

DOI: https://doi.org/10.1016/j.annepidem.2007.03.011

M. Kim, H. Kim, SH. Hwang, “Developing a
Hospital-Wide All-Cause Risk-Standardized Readmission
Measure Using Administrative Claims Data in Korea:
Methodological Explorations and Implications,” Health
Policy and Management, vol. 25, no. 3, pp. 197-206,
2015.

DOLI: https://doi.org/10.4332/KJHPA.2015.25.3.197

[19]

[20]

(21]




[22] Tabak YP1, Sun X, Nunez CM, Gupta V, Johannes RS.,
Predicting Readmission at Early Hospitalization Using
Electronic Clinical Data: An Early Readmission Risk
Score., 2017 Mar;55(3):267-275.

DOL: https://doi.org/10.1097/MLR.0000000000000654

Z ¥ A(Yun-Jung Cho) 439
020019 89 :AlEdistu BT
sty wAs AA}
02012 8¢ : As|Ujghw ofzujsh
AA o) sl WAty R
019921 8Y ~ AAl . FYUT
4 9F71Ed 2

1 T(Yoo-Mi Kim) [3]9]

02000 29 : AATIEw At
A wAstal A AL

02008\ 2€ : A Uwteyst
A BAstH( R shAL

©1995 ~ 20044 : SlA|TiEaL
ARl 9]

4m

02004 ~ 2010 : IR A
02010 ~ A : At oz gt} K
<ok
HAAR, o775, oadiy
3l % $(Ham Seung Woo) [43]4]

Z & 9(Joon-Young Choi) (439

02007 8¢ : UFdistu AHx e
st} (7 g

020094 8¢ : Y¥FUTw R
gsta} (78 shaAh

02012\d 9¢¥ ~ A . 4%
Sl oA} 2

<t
BAE AR
9 4 7 (Seol-Kyung Baek) [(43]¢]]

*2001d 2¢ : o}FUiSt TEAA
st A Aty R EAE

02009 2€ : o}Fjshu QFM?’%
o2 4gu st} wAlgA 4

©1993d 11¢ ~ &4 : o}qu?;lm
e oyrsd 9%

<#AlEop
BAgEAR
7 A %(Sung-Hong Kang) (439
©19901d 29 : Agust RAs
A wawe s (MasEAY
« 1997 290 : SlAldsh Lkojst

A ®gke (BAshekah
01998 3¢ ~ A : AAEw
Rt w4




