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{Abstract>

Factors Associated with Unplanned Hospital

Readmission

Funwhan Lee", Seung—Hum Yu', Hae—Jong Lee™, Sukil Kim™T

Graduate School of Public Health, Yonsei University’,
Department of Health Administration, Yonsei University”,
Department of Preventive Medicine, The Catholic University of Korea™

Objective : To determine demographic, clinical, health care utilization factors

predicting unplanned readmission(within 28 days) to the hospital.

Methods: A case—control study was conducted from January to December
2009. Multiple logistic regression was used to examine risk factors for
readmission. 180 patients who had been readmitted within 28 days and 1,784

controls were recruited from an university hospital in Seoul.

Results : Six risk factors associated with readmission risk were identified and
include mail sex, medical service rather than surgical service, number of
comorbid diseases, type of patient's room, lenth of stay, number of admissions

in the prior 12 months.
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Conclusions : One of the association with readmission risk identified was the
number of hospital admissions in the previous year. This factor may be the
only risk factor necessary for assessing prior risk and has the additional
advantage of being easily accessible from computerized medical records
without requiring other medical record review. This risk factor may be useful
in identifying a group at high readmission risk, which could be targeted in

intervention studies.

Multiple risk factors intervention approach should be considered in designing

future prevention strategies.

Key words ' Readmission, Rehospitalization, Risk factor, Quality of care

[.4 =

AP 59 do] ARAREA u53dS 7heshe T3 4 o]a(Cullen
5, 2006), o= 7|Ho] AlFst AuAl g8 ST FAlol B Al $AE] AH
of that WY x| AE wIsh(Westert 5, 2002). $-2uete] g8 7|#5 7}
g Fele g5l A #g AR e AYddES FrkekeE Hogla, mEd
1997 AJZE DRGAEAE AHANI A AAAEZAN AYLES AHgeta vt
(BAFAE, 2000). v=ollM = Qo] 5o Ao Fast ARARE #ilo]
51 =l (Franklin 5, 1999), 2008 °]5°] A =4l X#(The National
Quality Forum 2008) A= 259 2 A xm2A AdYEe A s A=sH8]
3, CMS(Centers for Medicare & Medicaid Services)i= 152 & Asle} Fofst
omH] A= dlozA AYYS ¥H o7 AuUt(McBride, 2008). &3t v|=r
RAEAR (HHS: United States Department of Health and Human Services) ¢l|A]
= wgAlel bl digh 7t HAEY AddEs nud F S MRIE

(www.hospitalcompare.hhs.gov) & &%3}1 St}
AYPoz Qlst ogH] A& vlar wyAe] Ao A9 k1749 dEa

(Jencks &, 2009), The Medicare Payment Advisory Commission(MedPAC)
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ofZ%k o 1 A2Al A T thshE e H gt A AEec]

o] 7hssk AYPdo® Qs AEH= =o] AH209 Eeld] vty HuFth
(MedPAC, 2008). -¢-eluete] 7% S8H] A& 1o J8HlE WA= &Y
oAl AsHo] e, 9 $AE e r dd W
SHE B8 & Ay dA g3t F 16%<Q1 ndKIEn

55.3%% AHEAIIT, 1 & AU At 42.0%0HESE T, 1993; A
58, 1995).

AP #2 19929 g5RF ARE AT A7elA AddEo] F9.5%3,
I F 27 ol AYdYsts B SMERATHGESE 5, 1993). E T AelA=
g ) HeS d¥eE d d wb HASA 6466705 AT A AYLES
27.9%, 11 % 2849 ol AYLL 9.0%3cHIAE] &, 2008). ml= HEAle] At
o] A% 79 olUl:= 6.2%, 154 o|ul 11.3%, 30¥ °Juli= 17.6%% 3. (Hackbarth,
2007), B3k wit]Alo] $k2} 11,855,702%5 thdox Ast A3t 304 ol AY€
sk 2hze] Hl&2 AA A 579 1947 19.6% %t Jencks 5, 2009).

73718k vt} o] AL o5 dA S (Weissman &, 1994 ; Clarke, 2004)
3 o]g5H]9] S (Friedman ¢ Basu, 2004; MedPAC, 2008 ; Jencks &, 2009) ¢l
A mgA ol FAAl Jks v|Xa, 12 Qe ANkHQl rIAHS S AX%
ZA A9 gido] Ha = (Franklin 5, 1999; Cullen &, 2006), 5729
=4 ARl FHEY A A e A S T1EIArE AS=
(accessibility) ¢ A3, ¢]59] A (quality of care) 3, ¢JHH](cost containment)
AR AE s (o] e zke 3], 2007), 2ge AAQd AL =H]|9

BAE FA0] 7P Qi AL Aok & sl w7 3 AEY zuﬂow
W) A AnE 9 Dol e A4S su Yt GaGeld AU
o A4 BRE % AL SHBAE 5, 2000).
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1. o]&A 3%

1. Mol g9 & 2l

7t A9

B4 ol A 71k el AF oA SISl B 2g Aol a
(Chambers ¢} Clarke, 1990). ¥ % AYA7-A8] 717k 1 W7 Hlan vekst
AWH(Wray -5, 1988; Brown ¢} Gray, 1998; Cullen &, 2006), 74t} &5, 4
=, AR ARZ)B(Smith 5, 2009) S wEd @A) At 174228
A~31Y) & F= AFEEta 9l (Heggestad ¢ Lilleeng, 2003), &2 ACHS(The
Australian Council on Healthcare Standards) % =19 NHS(National Health
Service) SIAE B9 F 289 ol WA A BT 9 ALz st Ak
(ACHS, 2007 ; Lakhani &, 2010). AYLe F7+= A F 7R 2] ¥,
e YL JFHA 2> A o] aAlolnth

D odd Add

A4 AYNe HY T ASH ARE BHow 23 QA Aol 97750
1A=l = AR Ao

2) AFHA F2 AU

T, 371F dUA FHESoR Qe AR A o
(ACHS, 2007).

L} 99

AN Qo= g A3 YEujg F U SHlE JEdte] getd
2t} (Hasan, 2001; Lin &, 2007).

1) o=HE§

AYLL 59 AE 7hashe AR Al gaH] AEelr B2 dFs vFith
n]=9] The Medicare Payment Advisory Commission(MedPAC) AYPoz ol
g ogH] AF e AAAE 23 Bauxe] AAgk vF 9lai(MedPAC, 2008), A
dow gk o] AEE FAS W Aol o]Folxi Utk (Friedman <9F

|

- 128 -



oled 9]+ A 24 @ dishie FanAg A9

hinss
rfo,
ry
e
ko
s

Basu, 2004 ; MedPAC, 2008 ; Jencks -, 2009).

%:>|

2. el

40
0d

20l nE

Aol FEFS vA= Qs 2> AYPATE HH JAFAEEE S04 4
(Weissman -, 1994 ; Silverstein &, 2008), ¥¥8 (Reed &, 1991; Corrigan $}
Martin, 1992; Weissman &, 1994; Marcantonio &, 1999; Silverstein &,
2008)°] U=dl, ol AF> FAFAA [0l vk= A#(Reed &, 1991
Corrigan 9} Martin, 1992; Weissman %, 1994; Marcantonio %, 1999;
Silverstein &, 2008) ¢} itk A#H(Graham 9+ Livesley, 1983; Gooding %}
Jette, 1985; Fethke %, 1986)7} 3tk “1o] thsl Corrigan¥} Martin(1992)2 A
Jdell FEFE vA= Q1o mA AP AHA} =7 A66A vvh 7= &
2 el gro] QAT I AHE5A] o) oAl Adea dEAo] girkar skGit)
HHEANM = A5} (Corrigan 9F Martin, 1992; Silverstein &, 2008) £}

24 (Chu ¢} Pei, 1999 ; Marcantonio &, 1999), °l5o]4d EAoA = A
(Corrigan ¢} Martin, 1992) %} 71549 A 6701€ g3 o S354 o]
(Smith &, 2000), 7l==9d€¥ A 1397 dH3FReed &, 1991), H
(Silverstein &, 2008)°¢] Qlt}t. 7]&=dd o]de A3l 98olE s

T (Smith 5, 2000; Reed &, 1991)Ql Al A2 AW HAFEE 73
1:}1 31931 (Corrigan &} Martin, 1992), #x} S 54 5 A4

Q3% g]lojgta stk (Smith &, 2000).
st M glol Aol F3Fs mAE Q91 ARkl wheh thekshAl Bl

3 e, dE W 7MAAS (Weissman 5, 19945 Chu 9} Pei, 1999), $&%574
Yol 7 (Marcantonio &, 1999), AA1777]5 (Smith &, 2000), w55+ Jasti &,
2008), 444 HAFATHSmith F, 2000), B9 48417 olu) oFE %ol gl wsh
(Reed &, 1991) ol Stk E=3 fEvete] AolMe =&t HdAE] A
Aol & JFE Frhs AFAW YA (AT} F5F, 1999), TS dde
v HEAMH, LA, HAIFHAR FEate] Aol FFS A
Q1g A 7éJJr Al sidet= ko] B o] AP eRlwget

LH%OForiz-lrﬂ
o X
oo 4y Iy b o

R . 1

%N 30 rl

Ay

_

]
e
re
—LI
=2,
x>

o

fe e

- 129 -



HAdBYSEA A 158 A43

MEA] 24 1,2008A] 3F thehg o] 20099 1€ 193E 129 3197k4 14
Bk HYSAY volEHo] A AL AT HE, AFEHE, T &Y,
ARHoz A%k A 1,964W 02 1%, 1 F HY F 28YU o)y FUF o

APATE A EHE Aol FeFs A= <>
A BAoE FEAM A, A9, JIF, AEAR, ST, THIFY o BMFEE A
H= elAb)eHs EAF(Holloway 5, 1988; Reed %, 1991; Corrigan 9}
Martin, 1992; Weissman s, 1994; Chu ¢} Pei, 1999; Smith -5, 2000; Jasti
5, 2008 ; Silverstein s, 2008) &, AWAFTE, SRbAs 1853}, g} &
o W MAEE A85AH EX (Holloway 5, 1988; Reed %, 1991 ; Corrigan
9} Martin, 1992; Chu ¢} Pei, 1999; Marcantonio %, 1999; Smith &, 2000 ;
Jasti 5, 2008 ; Silverstein ‘&, 2008), 18]1 ALLF, 554 o] 315, 2 o]&
s, sl BedoR o ¥R A 95olE SAReed 5, 1991
Corrigan &} Martin, 1992; Smith &, 2000) o] Z7o|t} waps o] Ao AT
718 Wy, S JATARIEE SA K, 99, AFAD, AR

=
= - QS
o, HAWAL, FUAF), elmolg EH(PUTE, AR, ALUE, 11FUL

i

vl A ALy} o AP FES ACHS(2007) oA A3 gF7)= HES
L3 golsk= wyo] 2 ARHA YL Jencks 5 (2009)2 ¥ 9 (pneumonia) ¥ 720]
F5 Add Aol A9 gle AW dAEE Fet d8te (chemotherapy) 3 2~
BHIE A% (placement of a stent) & F% AU A 7ol =2 A F4
A& B AFE FAE ARGl AP AYLD vl AYLES FEskelET

(Jencks &, 2009) o] A= Jencks & (2009) 0] A|AIgH HHE A3}
ARRAE BAES T2l SAS 9.1HAS ARSI, EAEYE A2 &)

Gtk $Ake QAR EA B4, Xs i 54, 9%

dor 7] flal THA 9 7tolAwdd & oz 4

32
=

i AlEskglaL, Aol
F&Fe A= 295 7] fa vl A g Aol disl 2AAH TR 9 2

[¢] Ll
HEEE, AT, I 2, AR 2AAHE TR AT
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1. HARCHARO] QUBHH

A7 At 51,9647

EAM
=

=

5

o

WA= 9467 (48.2%),

oJ2k= 1,018 (51.8%)©1 3]

A58 604 o)Ato] 1,135% (57.8%) 0.7 AFthadAte] \E o]Ato]9]
#5924 (30.1%),

AW EE 8429 (42.9%),

Al

o} Aw
NEE 4079 (20.7%),

Jﬂ

¥
Al

=L e

s
1=y 2
T

1239 (6.3%) o= EFAGTGED. 1 5 AAL 28 ol vl Al g
= 180%8(9.2%) ©13 Tt
CE1> ST YRS YN SY
E H & ARX S B MRA H
4
= At 262(44.26) 80(65.04) 407(48.34)  197(48.40) 946(48.17)
O Xt 330(55.74) 43(34.96) 435(51.66) 210(51.60) 1,018(51.83)
4% (A
10 Ofe 229(38.68) 5( 4.07) 20 0.24) - 236(12.02)
10~19 30( 5.07) - 8( 0.95) - 38( 1.93)
20~29 7( 1.18) - 7( 0.83) 15( 3.69) 29 1.48)
30~39 14( 2.36) 6( 4.88) 20( 2.38) 36( 8.85) 76( 3.87)
40~49 7( 1.18) 3( 2.44) 74( 8.79) 76(18.67) 160( 8.15)
50~59 43( 7.26) 8( 6.50) 154(18.29) 85(20.88) 290(14.77)
60~69 83(14.02) 48(39.02) 259(30.76) 86(21.13) 476(24.24)
70 Ol&f 179(30.24) 53(43.09) 318(37.77)  109(26.78) 659(33.55)
HEX
N2 448(75.68) 75(60.98) 556(66.03) 232(57.00) 1,311(66.75)
JIEFKIS 144(24.32) 48(39.02) 286(33.97)  175(43.00) 653(33.25)
TS
&= 44( 7.43) 10( 8.13) 55( 6.53) 71(17.44) 180(9.16)
12| YAZ 548(92.57) 113(91.87) 787(9347)  336(82.56) 1,784(90.84)
2. MU HAE AFWIA 59

TholAlE Bl t—testE E3 AT A S AlAste] #Es
B $ 28% ofdl A=A

0} O
15

9191 %

she Bk WAl 4

o



2t

RS UAZ/Y(%) 18 YRR/ HB (0 o Fotest)
CITAIBIE R S4
A
= 106(58.8) 840(47.0) 946(48.1) 00
01 Xt 74(41.1) 944(52.9) 1,018(51.8)
ol 56.3+24.9 56.5+25.3 9
HEX
Ne 122(67.7) 1,189(66.6) 1,311(66.7) 75
JIEt 58(32.2) 595(33.3) 653(33.2)
age =4
A=
L il & 173(%.1) 1,622(90.9) 1,795(91.4) 01
Ty i 7(38) 162(9.0) 169( 86)
Hex=0i%
of 165(91.6) 1,711(90.8) 1.876(95.5) 00
ot 15( 8.3) 73( 40) 83( 4.4)
STCHAS 16423 2.4+2.7 <.00
gas 2.9+36 33442 10
oB0I82 =4
Yang
1014l 15( 8.3) 224(12.5) 239(12.1) 00
20Ia 0l4 161(89.4) 1,426(79.9) 1,587(80.8)
BN A 2.2) 134( 7.5) 133( 7.0)
geHz
s34 113(62.7) 1,176(65.9) 1,289(65.6) A0
ol 67(37.2) 608(34.0) 675(34.3)
WEIES 1164125 16.2+17.0 <00
|Ede & 12 18.1+287 1154234 00
QfTE Fa
JlER & 12 2.0+1.6 14+1.1 <.00
R
JEUE H 1ok 0.2+0.6 0.1+04 04
s2dos 3%
SEEE]
IH & 44(24.4) 548(30.7) 592(30.) <00
A2 10( 5.5) 113(6.3) 123( 6.2)
S & 55(30.5) 787(44.1) 842(42.8)
A=A 71(39.4) 336(18.8) 407(20.7)

- 132 -



&

5

A
A

o %

St
o

SAp7E 57
ofzfel] w]

it

=

=

A9 A
IRERE

0|

oA Rg7t ejapA el vl

g

2).
=

=
=

hyA
ar

PA matek

[e)
A7}, Rl &3

9
1}

o
)=

-

7 urk 2914 o)A

-
N

3

ao

<H3

3
i+ a8 =© s 333 23 S&a83a
E=ym o T D 9T 9 T T T T
7 — > 0 < oo M~ RN R L0
R SR S Sg8g So Ssggg
T &% X = ¥ %3 HFH OB HSAD
Vo) — O — o) OO - N OO iIiHI I —H O
D
$+
¢ W
< PR
w S
.H.u.o__iANE
= o
~ 51 50 0
o RG]
=) RN ERN
5l m_w = mom o
— ~ |ro —
ar o R Loy s Rl R R
Rl sz =E 4 € 2
et 8 0 a 1l <k A< M ot | of | of
g = e 2R = 0’ 5 o o0 51 ol ol
T+ T KF A - & gl R -« Kb KH KK
oy 5= N T I SN

- 133 -




o] &7

] 7

-
R

o

A3 Ageas $A%0R &

X

b, AFA7L A

-

i

A3

<
T

Tor

—_—

YA Aol dA

E
=

QAL S

-

1 b

-
f s

o

—_
o

<#4>

—~ —~ — P P PN NS — ~ s
SIS o MmN 1T v @92 o 3
] N [aN] o0 — O %mﬂu — — — —
g I I T Y I Ny I I
g Qo o o oo G4 T o Q
2 == =) — === S S = SIS - S
:A NN N ~— N N N/l Na o R ~— N
N &8 ® N m = =% ® & O
—_ — — D~ ~ 3 —~ ~ =~ &
il N Q 0 5NN Q = oo a9 &
O — ap)] o Sy i O ap)] S o
o K gy | _ o A | gy ! S
n = © ® N = — < 0 e Qo
= o2 = e cee =) e e Z o
m i &~ Q SRR RS hay S RER~s ~ 2 0 =
._:T o — <o %11 [SEN — O — >
X
3 S @ RIS P PP P B DG R 1o R P
= 2% 8 3 3985 22 2 3@ g 2
Z R BN T TIT e > 97 L
D cse Z S ££g s 2 £g ¢ <
— i N ok AN LD SIS S N 0 =
- S & T g oo S 3 e 23
9 —
g —~ =) o~ o0 ~ PG S O
M 0~ as NiAniin Dl o @ e o
N o fap N LS o3 — — o3
._._m_u [N | | [ | T | [ | |
— L ~ i el el e &~ SRR o o]
= == = = === S S =) S o 2
AR = 2 2L =1i=] 2 e 2 2
-5 = X 93 55 = S35 1 5
ur = s E@A
S+ R o MEy <+ iy .
K M ur ot Al _ o 1040
st __%\ﬂ) _ = A <F a <+ =
- = 0 - 2
__lo:w_.A [ i = o) & M &5 ol omoH o
hrdd i il Mol ) il o
< SN WOK XM= Rl RIS 00 oF of) oImo ol
Ntz N no D @D | nY = K/ KD
ol KJ [9) o ~0op

- 134 -




oM 71Edd A 1d3t Sl S B A HY 28 o] vl Add 7t
AR o EUTH(ED).

1. &
of ATelM= ogEA o> Aol ¥ B o8 AH FAE 7ML Stk
57301 A

Fg kel Jencks %5 (2009)0] AN HA F 302 ol FH AU 7
o gl AWFEIE, ARA, T 29, A °
S5 1§ AU YIS Aedes e Bk 6§ 28 olLH %9

O]TT'T: Jencks “5(2009)°] Al lf?} g Oﬂ/ﬂ 7]&4%134 T4 %Uéﬁi XH?J

42 ek 1 A2 vedd Thsdel B e AlolEha ddEigly] miEelt
o] ATrellM 47 g (A", AR, TN =€, AF) AAl el Add

Fods ALY IFALHT A3 HY § 289 ofuf Hld Al dFE A
6

ATALE S 54 T A (FAbol A QMR FAFHS S, AdTE Ay
B A (Weissman 5, 1994 Silverstein %, 2008) ¢lol <% (Marcantonio %,
1999 ; Silverstein &, 2008)¢] =& w AYY 7FsAdol =obzlvkar st shAI Rk
APLE HAAT7IE QR0 zA Al sl the dATelds @A H7] (654
uwh) 7hA= A el G vIx= Qo)A Rl G654 o)) A= AS) e
Aol gtk s E=d (Corrigan®} Martin, 1992), ©] dTtollA thdx}e] o5 &

Z7F 604 o)AFo] 57.8%F TR A#Z(0~594] 42.2%)0l Blaf W& HES 2}x]E}
I Qo] AR mE zolE B 4 §d AR ddEn
o207 Mo AYY ec¢loz vz A8 7 (Corrigan 2+ Martin, 1992 ;

Silverstein %, 2008)9} TXJ‘T:W (Chu 9} Pei, 1999; Marcantonio 5, 1999)+
o] AtolME FAgA R Fo5t eclow Stk 1y APAFAo A B
AFATF= A 7Hs8s Fole HFUANL o] Aol 23] MY 7FsA
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b AEA] FFow Qe 1ol wigk A= 17} 2] ool B F A<
2] A¥AS (Corrigan 9F Martin, 1992) 8} 71%9]4
24 014315 (Smith 5, 2000), 71599 A 137k 9193 ,
5198 (Silverstein 5, 2008)50] Ao o] ks mjx)= @¢loz vkazl u} 9]
AFelr = WATE, ALYF, VIEdd A 19z gA3gTr g W
)

& AEZ Uehlt W5 Smith 2000
€ 2

Reed &, 1991)Q FAlol gx1o] AW AFEE 7l 4= dtha =) (Corrlgan
9} Martin, 1992), o] d7IME 7|2 E A 197 {3471 w2 49 5 §

289 ofuf vl AYdde & ksl %L, ol VIedd A gRel8 Tt w2
27} vl AP LS & 7hsAol wrhs AdATE ARk ditelrh
AL A AL 7FsAdE =ole SIMgels 959 A5 (Corrigan <}
Martin, 1992) 9} AU 7FsAS e elisehe feuete] A7 (0143 7,
2008) 7F Ql=dl, o] AtellA ALt Fe B ZH?J%! 7Fs/dol AR
oAl g9kt o] S LTI FS FAY A 2HEAeR <y A4dd 7t
s7d0] Fokxl AoF el
3 Smith 0(2000)4 04?‘01]*1 A 7hedE Eole aow e 54
o)

o|§55 W 9l olg 3o AP o] AT TE WRES BASA 2 o
PRI BARACT fOBA, THE MFES FAD AL B
spH 0w fola Mevh olgle.

WATES 2914 ol AL AT A5 AYA 7BsHe] FARHOE f5
ok, ol AABA 8197} 2214 oS AHgEkY] WE olgh g At
Ue Rew nely
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U9 JFoAL 2A2E AR Ak AYAe] FFS VAL 25T} A
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Silverstein &, 2008), &8P gr7t 22 79 (Chu 9} Pei, 1999 ; Marcantonio %,
1999) s, o] AFelxE 7t adlso] HA F 289 oju Hloy A el
FFe VA= HTFEE AU
o] Aol Ntz QY FdFele 2AAY IAEAT AHE & 4 A
gz A]ldel 9 Q
Brown¥} Gray (1998)
o] A7) Aghd WA WA ol A 25 Bl st AkSA E91717F P
A AR o] el At Aloks Wkt Aolrh = s AdyATeld A Tke

099 f
flo
=)
ﬁ‘
rlr
k
ro
o
K
[
)
¥
>
>
1>
flo
(7
&
%0
2
e
=
e
3
=,
%

rlr
rﬁ
of
>
X
N
N
2
o
19
o
0,
o
il
%9
T
&
ol
2
T

4g Fol Qelolgldl AW AFE, R} nss 7 Aol JFE A

FUARY 5 PP ASES THSA R B T P3N 198 A

et veAg el T 9715 sals gelel A% A 39
=N

- 137 -



HAdBYSEA A 158 A43

A, F 0 28, AFD oR Ayt
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HA 2 syl s Agshztl dAZE vk a8 o Ae] AWy S4&
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