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A Comparative Study on Risk Factors Related to Patient with Recurrent
Stroke Between Recurrent Group and Non-recurrent Group:
Single Hospital Based Cohort Study
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Purpose: This study was a comparative analysis of stroke-related factors between recurrent patients and non-recurrent
patients. Methods: A retrospective cohort study design was used, and data were collected from March 2020 to April 2020
using electronic medical records. 244 patients (221 first-timers and 23 recurrent) were included in this study. Results:
The stroke recurrence rate in 5 years was 9.4%, the readmission rate was 39.3%, and the mortality rate was 2.0%. The
number of patients hospitalized for stroke was greater among men than among women. Of the patients, 60.7% had an
underlying disease. With regard to daily life abilities, over 70% of participants needed more than moderate dependence
and about 40% of participants had more than mild cognitive impairment. More than 50% were moved to wheelchairs or
stretcher cars. The difference in the stroke readmission rate between recurrent and non-recurrent patients was statistically
significant. Conclusions: Based on our findings, a program to prevent recurrence of stroke should be developed to
considering age, ability of daily living, place of discharge, gait ability at discharge, and place of discharge.
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T8 5t AFEQIQ o, AES H Y, HEwde A 5
3}}o] o (Statistics Korea, 2020), 65A4] o]AF 9119] H&% &
HE-8 7% oA F- A5k ITHMOHW, 2019). -2yt
Q117 48] F7kskar Qlem vgt, 19, Bt
2L HEE S QIR B3 SUskAL Q7] Wil HES
of A A2 =T

HESS AT 3x19] 10% Tho] AAFEHE 7)5-S oA
SHA| 3511, 15~20% 9] Rb= APLSHA L X] 70~75% 2]
FAE2 HEFTY A Gl wet 25, J2, AL Aol &
of that kgt AR A 7] ol ek 3 ok ek(Hardie,
Hankey, Jamrozik, Broadhurst, & Anderson, 2004) 3§-57%
off, Aol Q1A o] Wz}, W, &2t 5o AT A= 5
HhE o o] 2 Qlef UYL 3ol = FollE 25t ol
A714¢ 3 E P Q2 Ftrh(Mohan et al., 2011). HEZE
el AHAle] ko] Bg AHAIZ B ojzl, BAE Ropae
HEASANAE AAE, JAH, AAE FRS AFAIt
TG AP AR S E Qe 9 2ok o] S
2 018} F7hHQ) 42 Zeg Ho|ch(Kang, Lim, Sub, &
Liew, 2011).

EIF HEFTS AL EC] w2 AT R I t4f = A3
A AT A HEFO A 1L R ool 1.7~4%, 1
4 o]fjof] 6~13%, Z12]| L 0]F 2~5 712 = v 5~8%4
7¥sto] A 02 5 o|F ALEL2 19~42%0] o] EtL K
3} thH(Sacco, Shi, Zamanillo, & Kargman, 1994; Petty et
al, 1998). = AN = 54 HEFT LR LS A=+
2 ZARRE Aol A HEF ALY w2 Y ES 3L 2.3%,
1 5.5%, 21 8.6%, 31 10.0% = X 118} cH(Ko et al., 2009).
o]} HEFY ALE B0 A5 FE o} AN 918
S =4 £ 37| "lEo(Modrego, Mainar, & Turull, 2004),
AN 7HE Yo7t S7HH R HEFOZ QT A
o] EolAE FH o fol7|E Fow HEE AL
o= 70| Wasith
HETYSEAE (2015) = HEFT AT A 8=
,EAA AAE R A 29 59 28 E7FE 91
S IEY, B, AXEF, FA, 55 HITL AA EE 9 25,
4lo], T HAIAHJIES T o] 24 73 A E e
o Bttt HEF A dAEH dFolA 18Y, T,
AAAE 9 A EF 5 7] 442 (Shin et al., 2002) 2 5
Z3 2 8|S (Rahilly-Tierney, Lawler, Scranton, & Gaziano,
2009)0] HHEF AL B IEAo] e AEader B

ELC]

O

N

2 ox
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a0l 5

TR A BES B HEF ALES B
S A o) vl Fste 3] 22 BAY Y A7 F Y
e 7 I BRI HES AL T

83t 47 (Ko et al., 2009)= U7 4
A HEF FAALE, Y, A%, HA HEF Y
2, M550 220 42 AUES Bustglon, 449
RYE 0|85t HEF R AT W APYE H|wgt A
(Moon, 2019)= 2002\ 58] 2013\747] 21776 3 2 ehe]
REITE ARE HEFOE YA Aol e AE WL
2 AL, AFY, EHE S| A E RS AR HEFY AL
£l dsfiAe Hustgov HES A1 Adake] wd
= TFEHA = ET HES QLS WA e HE
Z A AR} v AL HES 9 AR ZpolE S}
3 olE WEE = Q= TR IAHS VNS A o] asitt

ojof| & Ao A= A7 H ol YUt HEF AR F

o)

&

3]
h=4

S8 DHES IO HEF AR LA QA
54,98 U 54 1 59 A SR 0 ugo s UE
F Aol G2 nlXE 201 FHsIA ek

2. 72X

AT HEF0R U B AEES/MOE HE
F AL AL HEF AL 9 201 v WEHT

ORN HEF PPN Z2IFE ALY 7242
G845 YEE AT A 5t 2AH BA L chen g
- HEFOR QU AR 5K AR, AYUE W ALY
82 wjoic

HEFOR QU A F HEF AR HIA LAY
Qb E4 9] xjol Hl A,

HEFOR YUT B F HEF AL} vl
A B E49) Xjol 2 ] mEAI,
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B9l T 549 Ho] S v mE A
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HES MU HI LR | ES T

2. AR

£ A A= 20119 149 1976 20149 124 31
7HA GE JAJof &A8h= L7l ol HEF o2 e ¢
A% A2 o= stk

AR} 328 722 1) AH7] 3 FAH(Magnetic Resonance
Imaging, MRI)#} A AFsth&2 (Computed Tomography,
CT)9] & F/dol A BE o] lH AL, 2) 194] o<l
Aotk oAt A9 7152 1) A7+ T=& Al ¥d= =
SHA ghot AP AR E & = Qle A, 2) HEF AL F ol
wje} g 717ko] B4 Ao 2R 219 ol X, 3) 212
ol el Ae Afolck.

& A= 20119 55 20149717 A7 o] HEFT L2
AT g 8 5 oAbl A7) 20) et A2
o2 3197 2ol HEF BIAEAE 2217 | vis) A
HhR 23 © 2 Aol7} gl ont AukE, e 58 sleksp]
SI0 SAR 5 BAS] 9 244 AT AF AR

T AT oA ERO| 27|02 BT 4 AT BA
EApo] wet Hamrel 277} g FA3A e
of olste] Ei7]7}k300]W PR o] FRT Ao WO
T(Song, 2007). L&t} & Aol A ¥EF AL mE)
F7le 039 o R RREE| ATAL SR 4 glo] Hlms
A os BAs,

3. 97

1) X # ¥ E5(Index stroke)

B Aol HEFL AARATI LY oottt “uE
o) (4174, 8D), HlBe] FAHFYZ Azt 4]
23 Aol B 9 Aoll7} b tol 24412F 014} 2|51
LA Zehe A7) St S B A9 )
S ZlE Hol= YA A3 = A st 2m(WHO, 1989),
MRI&} CTE] ] /ol A A o] Eele 732 =36t
Aok A Ao A #7} He HEFT 2 HEFTOI AS 2
sho] YAsHS T A B} o771 5S F3to] 345t
e 2 Aol HEFS WU N0 2 TR

2) HEF AL, AN L AT

WEFO) AL “HES 9 219 olFo) AEA waE
G Yeloll ofaf WA AAHTA S =21 o] F i
E£Z 07 VYT HL-E A o|5lal(Petty et al., 1998) X &5
2HY 25 E 59 oyof) HEFo] MFA TAR=AE A
sto] A, A 717hE AFE ST 53 o A AL HE
F 20U RE 54 oljo] 27| U9 B 2Alalo]
AYAEE ATt 59 ol AR EE WEF 2UA
3B 59 o) AECIRE ZABLo] A& ST,

3) Qurs B4

£ ATl HEFOR QAT oY Loty EHe
4, 99, 24, BHAE U HY 97 ) FRoR
2SI ARE 19~394], 40~49), 50~594], 604]~694],
70~794), 804 0.2 A ERHGT 2E At 78R
Ml SRk B ASHE Ao AEO R, MR AR

SEAPEE, o] EF A9 o]0 2 TSI AEFES

Fota 24 oldh, nEo ¢, Hoh EY oo B
Fatdch Qe AT pHoz TEstgon H2 15
FA5YS BHoR dS Ao glod fHoR H21F
U 5492 BH 02 AL T A o] AL T, AL T
oz Byatdrk

923 BA =4

%

£ AT HEFO = Quat thiRe] A Bt

EF) BRSO NIHAS §5, TG 5T

L ofN ;:L Al
3
XN oE o

T AW G, eSS 7 SEALEE, T4
W, QA ETY Y, AV R HYeE F 1) FEL

2 AT

1) 8324
2 AFolA RAEAES FEY2HES SAATS
A7 HEF 0] A wHshe] YT the & AAR 23
£ AR F715S B9l skt A7 Jad s
BRI A 12417k BEAE 215 9190
1 0 5 BARE BT 8 F TR U 0 8A]~9]o]
& A getct. e E NS MF-600 (Hanil, Seoul, Korea)
-85} 1,200 G (Relative Centrifugal Force, GCF)Z 10
HHH 25t B85 £ 5kl Hitachi-7180 g2k A
7] (Hitachi. Tokyo, Japan)E ©|-83}o] FZ 2E|E(Total
Cholesterol, TC), 5 AW} (Triglyceride, TG)& &4 35} T}
FTEYLHES T=AEFNEE6E(2018)9] 27|
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w2} 200 mg/dL Bv]qH A}, 2200~240 mg/dL w9t A,
240 me/dL ol MO FHIHOH FAAEE 150
mg/dL m]gt A4}, “150~200 mg/dL n]2t 74, 200 mg/dL
ol wRko = PR

(@) QB
£ Aol AT BEEL A771 AR HFE
oA a7} H B 0] 23] whgste] dIT B T 7k

it

AP AARSE 24 Bl x4 (Modified Bathel Index, MBD)&
AR}ol 27128 Bol 45T 44 BRI MBI = 1.2
B2 019)2) ol 5 F U750 whe o] B Y 4
F5 ‘91~100%"& 2|4 9 F, 75~90%' & A% 9 F, ‘50~74
AL 35T 9F, 24~497" 2 43 9, '0~247"2 ¢4 ¢
zoz TRsigtt

L

AA715

ATNA QA7 52 A77F A E g Lol A o
A7hHES o R AL dstel AT B 9 1eA A
ARt 2 7o) A A A AHMini Mental State Examination-
Korean Version, MMSE-K) 45 AA 7|5 B3 4=
3k h MMSE-K 4= Z1th7] 2 (Kang, 2006)f| w2} 24
A ol 4, 20~237" Al &), “15~19%" AE A, 143

ola}’ & A|uj 2 TLE3T}
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pu—

(@) By
2 Ao B S sk 3
shoict. a5 Ee B vl ofE o] F4Ehe
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EEEREEERY
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ogk

X
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. HbO| 7
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o ok Ao B X 2ol sjeksty] $13) 20114
1¥ 1955 20149 128 31U7HA] HEFLo = S &4
% o 17120 T A4S AR5 20209 39 1905
§ 49 3097HA) WA 2R Y St ] AR ]85S 2
sloto] $2 02 AR $ANATE 14 ARE WAt
wEFo] AL Wstel YU A AR E SSAOR 27
AR B S| A-g Wiste] d UL FRFH 59 o] ) 4
U G, A 5 A ZAkshgih bR A
2 557] 918 =7 BgelA A7) B AT
Sl 3 skt A4 I Aol R
2 1] $istel A7 AR AT S YES

3 ¥ BARA S XS

RS

=z o=
=TT =

jui)

5. X2 &N

225 A7 SPSS/WIN 23.0 L2 THL 0] 4-3}e] 24
sklom 74|14 e tha 2k

s HEF AY A AL, ALV, AET AY
AR, GutA 4, A B SA 2 EY B B4 S
Ag, MRS, B, BEHALE B45130h
HEF AR} vIAEAR] A, 2 AU
i Gt B4, A B SA L B HH EAY A
o] x” test®} Mann-Whitney U test2 £-43}93t}.

o] HA]

RSy |

o

[ =]

23

Cl

1.

I

Mk

F SR xiY, MYH A
2 Ao A HEFY AL “HEFT U 21 o] Fof A
SA TAE g Ao el EAETE A AT B
214 o]% HEF 02 APYSt A= A o311 (Petty et al.,
1998) X &5 2 U U2 5 E 54 ool HEFo] EA LA
F=AE A ARESHE T &2 AolA HEFCRE Y
St dAb= 24475 0]l oW 0]F 54 o] HEF AU A= 23
HOo 2 HEF A AUEL 9.4%ATh AE7|ZHER =R
UES AR 192 79 (3.3%), 39 9% (4.2%), 59 233
(9.4%)°] At

£ Aol A 5 o|) Y E2 HEFT U URFE 54 o]
Woll ojz27]# Y 15 2AlSH] Y LE&S AEsgle
W HEF O YT A 5 H U T A ALttt
£ 969 (39.3%) 0™ BIEA}F F A YDA 787 (35.3%)<1

i

[e]
=

o



S MUK} HIW LR HES M

o Hla] AR F AU LR = 1878 (78.3%) = o7 Zfo)7}
AATHP=16.12, p < .001). 2 A7) 4 5 o] APFE-L -
%5 23] I YREH 54 o] AEFE 2ASIH 2,
At 5 59 oIt AFgAR= 57 (2.0%)01™ B LA} 5 57
(2.3%)0] AFgat oLt AR} AR} 7hof] §-0J%t 2}
7} 919 tH(*=0.53, p=.466)(Table 1).

2. 5| EF LKL HIXY YAt LY EH9| X}0]

HEFOE YU AA didAte] HES EAde] 1519

(61.9%) 2 oAy %Otﬁ HIXH‘QX}%XH‘QXPMI **%
_14,4/11]0] i XHHPZ}t 721 J_r11.9/\1]§ XHHEPXH

%‘Ol Wekou AR RFofRt ol fliTh(Z=-0.91,
p=.360). BIALR}o} AR} B F8haw o|5h7} 7H Wk
o EA2 02 g8t xlo]7} 9Athed=1.09, p=.579). 2&
AFH1o A BIAEARE 1097 (49.3%)7F APEAR= 15 (65.2%)
7h a9 Aket 5 A BEAL QI o = o Tholl -9 gk 2ol 7t gl
tH=1.42, p=.841). A o] QUctaL T3t B LA 651
(29.4%)0) 3L A= 51 (21.7%) 2 T 7 7rol| §-2] 3t 2ol 7}

Table 1. Comparison of Recurrent, Readmission, Survival, and General Characteristics between Non-recurrent and Recurrent

Patients (N=244)
Total Non-recurrent Recurrent
- . (n=244) (n=221) (n=23) 2
Characteristics Variables xXorZ p
n (%) or n (%) or n (%) or
M=SD M=£SD M=SD
Recurrent Yes 23 (9.4)
No 221 (90.6)
Duration of <1 7(3.3)
recurrent (year) >1~3 2(0.9)
>3~5 14 (5.7)
Readmission Yes 96 (39.3) 78 (35.3) 18 (78.3) 16.12 <.001
No 148 (60.7) 143 (64.7) 5(21.7)
Survival Yes 239 (98.0) 216 (97.7) 23 (100.0) 0.53 466
No 5(2.0) 5(2.3) 0 (0.0)
General characteristics
Gender Man 151 (61.9) 135 (61.1) 16 (69.6) 0.64 426
Female 93 (38.1) 86 (38.9) 7 (30.4)
Age (year) ' <39 3(12) 3(14) 0 (0.0) 5.00 416
40~49 21 (8.6) 21 (9.5) 0 (0.0)
50~59 47 (19.3) 41 (18.5) 6 (26.1)
60~69 42 (17.2) 40 (18.1) 2(8.7)
70~79 56 (23.0) 49 (22.2) 7 (30.4)
>80 75 (30.7) 67 (30.3) 8 (34.8)
69.21£14.2 6891144 721%+11.9 -0.91 360
Education <Middle school 165 (67.6) 151 (68.3) 14 (60.9) 1.09 579
High school 52 (21.3) 47 (21.3) 5(21.7)
> University 27 (11.1) 23 (10.4) 4(17.4)
Marital status Married 123 (50.4) 109 (49.3) 15 (65.2) 1.42 841
Bereavement 101 (41.4) 93 (42.1) 8 (34.8)
Divorce 2(0.8) 2(0.9) 0 (0.0
Unmarried 18 (7.4) 17 (7.7) 0(0.0)
Occupation Yes 70 (28.7) 65 (29.4) 5(21.7) 0.60 439
No 174 (71.3) 156 (70.6) 18 (78.3)

T Fisher's exact test.
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S 9tHe?=0.60, p=.439)(Table 1).
3. k| EF HIM LX< R LxtZo| A

£ Aol A BlA A} AP AL B A o] b EE Hk
B 58 H g WSt on v el A7) §ole
Aol7} ATHC=0.17, p=682). K55 WA T AT S&
9 5+ 2HE(stent) A&, <& (anastomosis), SU&
(aspiration), 7] U] A5 (burr hole), A& (clipping), 2
UM A g (coil embolization), F7]& A& (craniectomy),
ek (shunt), 4 2]ulj o (External Ventricular Drainage,
EVD), A| 71 & (removal), vl 43434 <& (D-cath insertion), &
A A A< (thrombectomy)o| Tt HEF0 2 Lt that
2} % 23 AR 519 (20.9%) 0] e 0] 1% vl A
469 (20.8%)0] T AR 5 (21.7%) 0.2 -g-2J3k ZHo] 7} 9
ATH’=0.11, p=1917). ¥ &5 WA A 7| A Aol 1HY,

S, PHAGE, ATANF, B, DA, ET o
% SR, WAARE, 344G, BELE, CATHY,

A W 250l Uit 7| A Egte]
(61.5%)0] 3 AEFR= 12 (52.2%) 0.2 F 7
SoJ3t xpol7F Y ATHA=0.77, p=382).

AU A2 iR vl AR} 10875 (48.9%), ALAL
117(47.8%) 0.2 = - 7bo] $-2J3k Zol7} §l3ieh=0.01, p=
924). Fre S Aehlh-2 oy Al= Bl dAL 5078 (22.6%), A
A} A(174%) 02 T 7 7hol] SoJ5t xpolrt YTH’=0.33,
p=.565). A EHEE kS v A= 87 (3.6%) 0]
AL 19 (43%) 02 T 2 7] §-2J3t 2hol7} itk
031, p=.860). LE AT} G- Zro] AT A= 1|
AR} 367 (16.3%), LA} 47 (17.4%) 02 = 7kl §-o)5h
Z}o)7} 19 TH=0.18, p=.892).

FEE-E oA 2 B85k A HIAEAL 98
5 (44.3%) o)™ AR} 137 (54.5%) 0.2 T o 7kl §-2J38t z}o)
7F ATHd=0.04, p=839). & Ao A] H|A LR} O] ZZ A
Bl2-2-156.89+42.91 mg/dLo| T AHAR=149.76+44.28 mg /dL
27 T Zhfl frofRt ol 7t gl ATH(Z=-0.80, p=.419). F/4A|
R H]AEER} 122.06469.10 mg/dLo| 3 A} 114.38+63.54
mg/dL2 < kol f-2] gt 2ol 7} QISITH(Z2=-0.82, p=412).

&2 AFoA HEFLRE ALT A EEY
=32 MBIZ ZA3F A3}, v|A9FRI= 56.66+25.677, A
WA= 61.004£29.595 0. 2 T 7 7ho]l {9t Zfo] 7} gl ik
(Z=-0.73, p=469). A A 7]5& MMSE-KZ &3 = H

= HAEARE 1367
Lo EAHCR
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X
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. Hio| =

o B

jo:|

A2} 19.49+8 4174 0] 11 A kA} 18.9548.61H 0.2 F £ 7H
ol -2 & Rol7k G ATHZ=-044, p=.655).

AEARe) B e A ERE EYH R dolA of
Fohe At 879 (394%) 0 2 71 wgko v ohe-> I
ol ot AR Bse e BR|oIF Bl o] F e
WAL 123 (52.2%) 2 2 71 o thie B Ao R
ZojA olEsh tgArt 89 (34.8%) 0.2 Zolrt gigtont
BA AR § O3t Aol QATHN'=4.00, p=.262)(Table 2).

2

oo

4. k|EF HIRH LRt R LRPZEO| El

2 A7 B H B4 F HES R YUF gt
e A4S AT EY, o8 7| o 2 ElYshe didA}
L 0|7k R}7) 86 (38.9%) 0] 31 A EHR}= 618 (26.1%) 2.2 H]
AALe] vlgo] Eou FAH SR o3t Aol glSirt
(F=146, p=227). & QAo HEF o2 YAT AL F
oA F3HE AL A 02 Sh A= 287 (11.5%), 7HE
SHe TJAFRIE 287 (11.5%), 3HA] 9k TIAFR}= 9718 (39.7%)
o]l om 3] v ALt LA 7kl F2) gt zfo| 7}
A ATH=3.14, p=.223)(Table 3).

)
o
Ir

r

H3}7] 913 2 2ol
20470 HALY R =S
AEE 3.3%, 33 AQHE
9.7%Sc. ol= WAl Welol HEFo
= AT B AT st AL EL Thole ] A7
(Ko et al., 2009)9| 4 14 5.5%2} 34 10% 2 B33t At E Tt
wokeh. & @79} Ko 5(2009)9] 9 Sy o] 525
o] Qe BNk TEE AP HE fAAE ABa
T HEF LS FH3] 99 DAL YRS
Asolol YA A2E SUT W B AT WA
Br|8o 0 FapdoR 2asidr] g Aol g A
o 2 AZgict a2y d7et A At (Ko et al., 2009)= A
SALS] 7]HEo 2 HE2 AWHES ZAFSE Dhamoon, Sciacca,
Rundek, Sacco®} Elkind (2006)2] Northern Manhattan Study
(NOMAS)of|A HE5 19 ALEL77% 2, 33 ALES15%
2 239 Aol vliajol Aol Wskeh of 2 AT}
AW AT(Ko et al, 2009) Ho] 225 Bixpe] FTES
7oz 2a1519l7) vjo] x| ea)s] 7)uke) et 27

1=
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Table 2. Comparison of Diseases related Characteristics between Non-recurrent and Recurrent Patients (N=244)
Total Non-recurrent Recurrent
Characteristics Variables (n=244) (n=221) (n=23) XorZ p
n(%)orM*SD n(%)orM*SD  n (%) or M+SD
Type of stroke Cerebral infarction 128 (52.5) 115 (52.0) 13 (56.5) 0.17 682
ICH 116 (47.5) 106 (48.0) 10 (43.5)
Operation Yes 51 (20.9) 46 (20.8) 5(21.7) 0.11 917
No 193 (79.1) 175 (79.2) 18 (78.3)
Pre-existing medical Yes 148 (60.7) 136 (61.5) 12 (52.2) 0.77 382
conditions No 96 (39.3) 85 (38.5) 11 (52.2)
HTN Yes 119 (48.8) 108 (48.9) 11 (47.8) 0.01 924
No 125 (51.2) 3(51.1) 12 (52.2)
DM Yes 54 (22.1) 50 (22.6) 4 (17.4) 0.33 565
No 190 (77.9) 171 (77 .4) 19 (82.6)
CVD Yes 9(3.7) 8(3.6) 1(4.3) 0.31 .860
No 235 (96.3) 213 (96.4) 22 (95.7)
HTN+DM Yes 40 (16.4) 36 (16.3) 4(17.4) 0.18 892
No 204 (83.6) 185 (83.7) 19 (82.6)
Medication Yes 111 (45.5) 98 (44.3) 13 (54.5) 0.04 839
No 133 (54.5) 123 (55.7) 10 (63.5)
TC (mg/dL) <200 192 (78.7) 74 (78.7) 18 (78.3) 1.34 719
200~<240 25 (10.2) 22 (10.0) 3 (13.0)
>240 10 (4.1) 10 (4.5) 0 (0.0
Missing 17 (7.0) 15 (6.8) 2(8.7)
156.23+42.99 156.89+42.91 149.76+44.28 -0.80 419
TG (mg/dL) <150 172 (70.5) 154 (69.7) 18 (78.3) 2.00 572
150~<200 34 (13.9) 33 (14.9) 1(4.3)
>200 21 (8.6) 19 (8.6) 2(8.7)
Missing 17 (7.0) 15 (6.8) 2(8.7)
121.35+68.51 122.06+69.10 114.38163.54 -0.82 412
MBI (score) 0~24 32(13.1) 9 (13.1) 3 (13.0) 8.35 .080
25~49 36 (14.7) 3 (14.9) 3 (13.0)
50~74 82 (33.6) 75 (33.9) 7 (30.5)
75~90 48 (19.7) 5(20.4) 3 (13.0)
91~100 17 (7.0) 2 (5.5) 5(21.8)
Missing 29 (11.9) 27 (12.2) 2(8.7)
57.08+26.03 56.66+25.67 61.00£29.59 -0.73 469
MMSE-K ' (score) >24 87 (35.7) 1 (36.7) 6(26.1) 3.42 331
20~23 56 (23.0) 48 (21.7) 8(34.8)
15~19 40 (16.4) 8 (17.2) 2(8.7)
<14 61 (25.0) 54 (24.4) 7 (30.4)
19.44+8.41 19.49+8.41 18.95+8.61 -0.44 .655
Gait ability Walking 95 (38.9) 7 (39.4) 8(34.8) 4.00 262
Cane 19 (7.9) 18 (8.1) 1(4.3)
Wheelchair 85 (34.8) 3 (33.0) 12 (52.2)
Stretcher car 45 (18.4) 43 (19.5) 2(8.7)

ICH=Intracerebral hemorrhage; CVD=Cardiovascular disease; HTN=Hypertension; DM=Diabetes mellitus; TC=Total cholesterol;

TG=Triglyceride; MBI=Modified Bathel Index; MMSE-K=Mini Mental State Examination-Korean Version; T Fisher's exact test.

Vol. 27 No. 3,2020 225



Holg - &

ogk

=
ETEE

Table 3. Comparison of Discharge related Characteristics between Non-recurrent and Recurrent Patients (N=244)
Total Non-recurrent Recurrent
Characteristics Variables (n=244) (n=221) (n=23) X p
n (%) n (%) n (%)
Place of discharge Home 152 (62.3) 135 (61.1) 17 (73.9) 1.46 227
Hospital 92 (37.7) 86 (38.9) 6 (26.1)
Follow-up Constantly 28 (11.5) 26 (11.7) 2(8.7) 3.14 223
management Sometimes 28 (11.5) 27 (12.2) 1(4.3)
Not 97 (39.7) 83 (37.6) 14 (60.9)
missing 91 (37.3) 85 (38.5) 6(26.1)

2AE W7 e o2 YZHEt B3 2 A= 20119~
2014 HEFo] A5 Frste] 53 ofufof] ALt oA}
£ 2545}7] 913l 2020416 AH2E 25121} Ko 5(2009)
of A2 20044138 20089717 HEF02 Aelet A
£ 2017~20189]], Dhamoon 5(2006)2 20061d A] GA}3]
AR 6559 L O R HEF ALEL 2N Aol
i) 2] THE ol 918 4 gleka BHeHEtt 19
o2 WEF RS B s iAozl
o 525 Ao FUALYFEA AR 5 A1) 428
grgalo] AHE Aol S BAT AT} ANL BaH ARE
ofuie A HEF ALEE Tfotet S A,

2 4704 51 o) PSS 2.0% Ak 34 AT Al
&7 (Dhamoon et al., 2006; Ko et al., 2009)°] A AFYES &
A5FR] orob AR vl = o) 391 20199 HEF O 2 QIZHAL
go] Q1 108H g3 44.78 21 1 123ttt HE5 H Yol
U= WA AFGE o] ot T ¢ Qi o] HEFO E
AYSHA] BT ot A o] 7HE S a5HA|TE HEFo] T
g o] o] Adho|ut S T o= AMYSHA| QHE R A& A0
2 Heshe Ao Zasithe A n|Fith

2 AT HEFLE YUT A T HAT F AU
S AL B ALAET G-25H E3iT o= HEF A
U2 A AAEo] oA gmH]go] S/ = YO EE b
E5 O Q3 = H| T AP A RS £0)7] Hsfi A= o
50| LA =T HEsh= Al o] Basith= RS 9n
s} B A7 ATE 2AR YEE0 2 JUst T HUste B
AE A &H 02 HEE 4 e A=E AR

£ AN HEFOE YAt A= FAY HEo] =%
oo ZAp WA R} H]s] A2 Bl&-o] ot =9kt o
= ZANARA S Bl HEF Aol B Ao H]gf ERo
A o] WAst= A o2 B g ¢+L(Moon, 2019)9} H &%
Ak v A LR S v 2 gt A (Park, 2018)0] 4] @49

226  Korean Society of Muscle and Joint Health

A o gol Adshe Ao Bugt Antel Xttt ol B
AEA| R A A 2018 A7 FFRALNA EAbe
ol b T EF A Y 2elo 2 AW FHAE H|IE
o] 7| o2 APE 4= 1S A oJtH(MOHW, 2020a).

£ AN HEFOR QAT B A o] F7Htol w

F7Veh= A o] At o] 2= HEF FHEEC Al
uet F7tehe A o2 B Ig A7H(MOHW, 2020b) 2 7het o
A|gtet. ol L3t ALl A HEF &0l U M 5
WSS U R HEFOR A o =H|E kS A
717] Sl Ale = 7F AL 9] HEF B AA 7 Do stk A
& ofmgith. ejubeh= 20013 R E HEFAGA A
A FFHEFTEHAAS AR EAL ARE FH 6}
o] Fejahe Al2wS 23T 9l 20209l URlS
T HEF B o Z YA ]S NSt HEF ol gt gS
TR R o} b EFo] WAYS wf st ol sl w5t

dot Ao

HItH 252 f8f o}Z Aol T e RsS &8
sto] WEHE Ao] Basitt
2 AN HEFL R YU I HEF TR

Axjo] sha@urct o7k gokovt Apkate vl Abate] ulg
© AL ol Ko S(2000)8] Aol HEF #4 5
== 3x7} 88.6% 2 Xl A 3}e} National Stroke
Association (2020)0] 4] ¥&FS ZF sl tARS] 83% =
S8 HANE, 17%= HEES B sk A2z Bkt
29} 3jol7} gl o]0} 22 Aol AT QAo
Qe &% BALE ko 2 sHgoL Ko $(2000)9] 4
T HEhE oA 347 HES $RE L2 stglen
American Stroke Association (2020)2 X gA}LS] 7|Hte.g
HEFS Aok 3RS o 2 2ARSto] tiAFRRe] Afo]
o 2 Azkeit aopgE Y e 347 HE% Bt
47 HEF S A dYste YR S5t 8



HES MU HI LR | ES T

Ap5o] 3471 B lA HAST YASI= 37 o] o
29 WA Be Ao Azt

B Ao AR S AT 015)004 A 9
Ho2 Bug WAL, G, AANE, oA ABZ 59 7]
AT ZAT B3 A AL HAAL Fol7t Gk
ol S BAHEF BAe] A2} HAL T T DEY £
HEE Aol7} gl 202 BIF AT AT Park, 2018)9 3}
o7} Qlgich. TEt £ AP E T FHBS 488%2
71 Sgkom AYATINE DAL FH LS 504%E Bl
sto] MY &S AT TELo] HEF0] Ao
Z93t 99102 HIE|T ¢ 002 (Kim & Park, 2011) &
e A3 Befahs Ao] Wastth & Aol Ao
Bl B oRE 8§80 S0%YEo|DE WY Bl
Sfa) b2 B golY =S ¥ 5 Ut A Bastt.

£ ATl HEF A} LR BB
2 F5E GF ol AL 0% ol Bt
VA5G BEdo] AL QARS 20T YES
FASHE o] Bashch A2 Seubehe w7 2R Y
A=} Aol BEA UM IS B3] QAT Folrt ol
A HEIAE AFT OB R QopR EA E
FEALAA HEF BAS AT ANVF T2 WS W
%3to] HEF SN ANBES T 4 Y= 7128 A
bl HEF A QAT AT A
o] B A0 HoETh HEF AU} u LAY HY
A B AL 1] o] g5 ol FTO R ALY
o AR o3t Aol glglot ARt BAol=
o3k Hlgo] kT ol HEF BAt 222 dofA
1% 4 QU2 S FUS AL Flo] Basihs 2 ulic
FE gl AL thRte] 4ol w2 Aol S YErm oz v
SPAG 213 Ao B B12ke] MEE v
A EE DR S E S
PG AN S-S W2 4 G 1HEFAE s 953
ko] MBS 71 S A5te] B RS etk 4
HBasith £ ATE HEFoR QU BRje) IsE
A5E o] g3o] 5 ol HEF ALE, AU AL, ATES
Selshn uAel AR HEF B 291 v WEY
Fo 2N HEF AL B 201E Tots}y] SIat AT
A= o]t giek. et ehel o] SEE
S g0 2 Shl7] ool A 71 gl on, Ao v
Ak} ko] QubE B4, 2 B B4, 59 B SRS
BBk Aagol Stk 35 AT A48 o9

ol
rl

=
i

of
ofl o

(e o

AL AL P

& o

ol

RO
foy

£
o
ol

A

i

-

27|87 A xste] o) AR E B4 Bohet UEE &
S DEFTEREEPE S PEAL B SR R
#fat A8 Aokt

A YRS ARA, M BT A G S vl
A2 T Este] v makgich 1 A7ThARe] 59 ol 1
% AES 94% T UYL 39.3%0]5], AE-E 20%
St HEFOR YT S HEF ALk A
2 Frso] lma 23 A Y ALT BAL 2 Fejg Aol
7hSlsiek. el SARCR o5t eskAIR 9%, o
AR, A7), B A BYSE He PaE 3
SIS 018 TAR HEF A A T2 AL s
B A AL Attt

CONFLICTS OF INTEREST

The authors declared no conflicts of interest.

ORCID

Jeon, Mi Yang https:// orcid.org/0000-0002-5058-9912
https:// orcid.org/0000-0002-3075-284X
https:// orcid.org/0000-0002-3529-9714
https:// orcid.org/0000-0003-2802-6299

https:// orcid.org/0000-0001-5587-3990

REFERENCES

American Stroke Association. (2020). Type of stroke. Retrieved Sep-
tember 30, 2020, from:
https:// www.stroke.org/en/about-stroke/ types-of-stroke

Cho, Hyung Je
Park, Mingyeong
Jin, Mi Jeong

Ha, Youngmi

Clinical Research Center for Stroke. (2015). Clinical practice guide-
lines for stroke. Retrieved September 30, 2020, from:
http:// www.stroke-crc.or.kr/

Dhamoon, M. S., Sciacca, R. R., Rundek, T., Sacco, R. L., & Elkind,
M. S. (2006). Recurrent stroke and cardiac risks after first is-
chemic stroke: The Northern Manhattan Study. Neurology,
66(5), 641-646.
https://doi.org/10.1212/01.wnl.0000201253.93811.f6

Hardie, K., Hankey, G. J., Jamrozik, K., Broadhurst, R. J., & An-
derson, C. (2004). Ten-year risk of first recurrent stroke and

disability after first-ever stroke in the Perth Community

Vol. 27 No. 3,2020 227



Holg - &

stroke study. Stroke, 35, 731-735.
https:// doi.org/10.1161/01.STR.0000116183.50167.D9

Kang, H. Y., Lim,S. ], Suh, H.S,, & Liew, D. (2011). Estimating the
lifetime economic burden of stroke according to the age of
onset in South Korea: A cost of illness study. BMC Public
Health, 11(1), 646.
https://doi.org/10.1186/1471-2458-11-646

Kang, Y. (2006). A normative study of the Korean-Mini Mental
State Examination (K-MMSE) in the elderly. Korean Journal
of Psychology: General, 25(2), 1-12.

Kim, C.G,, & Park, H. A. (2011). Development and evaluation of a
web-based education Program to prevent secondary stroke.
Journal of Korean Academy of Nursing, 41(1), 47-60.
https:// doi.org/10.4040/jkan.2011.41.1.47

Ko, Y., Park, J. H, Kim, W. ], Yang, M. H,, Kwon, O.K,, Oh, C. W,
et al. (2009). The long-term incidence of recurrent stroke:
Single hospital-based cohort study. Journal of the Korean Neu-
rological Association, 27(2), 110-115.

Ministry of Health and Welfare. (2016). 2014 Ministry of Health and
Welfare White Book. (Issue Brief No. 11-1351000-000160-10).
Sejong City: Author.

Ministry of Health and Welfare. (2019, October 25). Criteria for deter-
mining disability level. Retrieved September 30, 2020, from:
http://www.mohw.go.kr/react/jb/sjb0406vw.jsp?PAR_
MENU_ID=03&MENU_ID=030406&CONT_SEQ=349906

Ministry of Health and Welfare. (2020a). Korea Health Statistics
2018: Korea National Health and Nutrition Examination Survey
(KNHANES VII-3). (Issue Brief No. 11-1351159-000027-10).
Sejong City: Author.

Ministry of Health and Welfare. (2020b). 2019 Ministry of Health
and Welfare White Book. (Issue Brief No 11-1352000-000160-10).
Sejong City: Author.

Modrego, P. J., Mainar, R., & Turull, L. (2004). Recurrence and sur-
vival after first-ever stroke in the area of Bajo Aragon, Spain.
A prospective cohort study. Journal of the Neurological Sci-
ences, 224(1-2), 49-55.
https://doi.org/10.1016 /§.jns.2004.06.002

Mohan, K. M., Wolfe, C. D., Rudd, A. G., Heuschmann, P. U., Kolo-
minsky-Rabas, P. L., & Grieve, A. P. (2011). Risk and cumu-
lative risk of stroke recurrence: A systematic review and
meta-analysis. Stroke, 42(5), 1489-1494.

228  Korean Society of Muscle and Joint Health

ogk

X

=

10

. HbO| 7
O

https://doi.org/10.1161/STROKEAHA.110.602615

Moon, S. H. (2019). Comparison of recurrence and mortality in stroke
patients using competing risk model. Unpublished master's the-
sis, Yonsei University, Seoul.

Park, H. J. (2018). Differences in health behaviors between the stroke re-
currence group and non-recurrence group with ischemic stroke
patients. Unpublished master's thesis, Dong-A University,
Busan.

Petty, G. W., Brown, R. D., Whisnant, J. P, Sicks, J. D., O'Fallon, W.
M., & Wiebers, D. O. (1998). Survival and recurrence after first
cerebral infarction: A population-based study in Rochester,
Minnesota, 1975 through 1989. Neurology, 50(1), 208-216.
https://doi.org/10.1212/wnl.50.1.208

Rahilly-Tierney, C. R., Lawler, E. V., Scranton, R. E., & Gaziano, J.
M. (2009). Cardiovascular benefit of magnitude of low-den-
sity lipoprotein cholesterol reduction. Circulation, 120(15),
1491-1497.
https://doi.org/10.1161/ CIRCULATIONAHA.108.846931

Sacco, R. L., Shi, T., Zamanillo, M. C., & Kargman, D. E. (1994).
Predictors of mortality and recurrence after hospitalized
cerebral infarction in an urban community: The Northern
Manhattan stroke study. Neurology, 44(4), 626-634.
https://doi.org/10.1212/WNL.44.4.626

Shin, D. S, Song, M. K,, Lee, S. M., Choi, S. M., Kim, B. C., Kim, M.
K., etal. (2002). Factors determining the severity of recurrent
stroke. Journal of Stroke, 4(1), 30-35.

Song, I. W. (2007). Nonparametric statistics (using JMP). Seoul:
Kyowoo.

Statistics Korea. (2020). 2019 Annual report on live births and deaths
statistics (based on vital registration) (Issue Brief No. 11-1240000-
000262-10). Daejeon: Author.

The Korean Society of Lipid and Atherosclerosis. (2018). Korean
guidelines for the management of dyslipidemia 4" ed. Retrieved
September 30, 2020, from:
https://www lipid.or.kr/artery/ diagnosel_2.php

World Health Organization. (1989). Stroke--1989. Recommenda-
tions on stroke prevention, diagnosis, and therapy. Report of
the WHO task force on stroke and other cerebrovascular
disorders. Stroke, 20(10), 1407-1431.
https://doi.org/10.1161/01.STR.20.10.1407


http://www.mohw.go.kr/react/jb/sjb0406vw.jsp?PAR_MENU_ID=03&MENU_ID=030406&CONT_SEQ=349906

