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LEA = SVt A2H, A=V|ze YEZ P2(Lt2t

2 AIUES Q17 102 B 2013 50.3F0A 2020

2 NSHOR UG FMZ HEF MEXS 4E

2Ltz HESLZ

o
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0¢]
NG
02
o
- 4o

S2A TIRE H2 22 120, 201413 93,670 CiH|
o 29.7% Z7totRCH2]. ESt HEFCOZE XS HH2 21719

HIEE 20149 17%0lA 20199 1.9%=2 B7I6IRUCH2]. 0= Q15

=S

L|Z4A RIZH|= 20198 J]& 20 9200 Koz 20151 13X
61002+ & CHH| 154417 12 S7I5ICH2).

FELEIME 245 daZeEet oy 82 ZH= st

7t 7zl A < H153 M|75(2022. 2. 17.)

Cohort for Functioning and Rehabilitation, KOSCO)"0flA Z0{x!
=U HEZF MM ZSE K= 24 Zuto|cH3]. o] gr=
Aol FM 89 INEM 20128 8HRH 20153 5ETIX]
= o HEoIM SEHE Soll U 2= =Y SHHES
2K} 10,636 & EI¥ AIFOIA F5 7 ool S5t 7858T2

Aoz Xt XY LHES FSES FESIFCHIR 1) UH 5
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n

2SS ol eaet 2 22 FMO| JHE0| HIES 2Rl Yo
E41t ol=0f 0jxl= FEs =elsh 21Xt 2020 12RE

2020 12E7X| 13t 2 HES FTZE0 Fofet =2l i

CHEfHRON SUst 71Eo2 =Y SHEES 2iXt 3686 &
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O|3of Xt =t
H 11 S 3
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Balanced Regional Distribution in Korea
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71 FHZA| STt 2431HS YR 2t Y HEF  2AGIVU2H p-valueZt 0.05 D2 AR SASKC = Folot
IS E AFLE FHSIACHTE 1) X7t s A= HULE 0| SotH F ZIE THO| HES
0| 22 KOSCO 7ol Tldl S7t2A ZAnE Higez Y R, A8 B4, £7| YEXlz EY, Mxlz EY
fELEL 2L HES SR Y E4N XV Xz dY R 7ls 21 7ISEII0l Rolet Xto|7t QU= Hlw EAISHAC
o| HSlE H|uwsto] MAEst HES 2| M £ 7= ot dME S s FF¥ES 0/Xl= X
XI=E HMAlSHaX} Sht, EMojlME 1R} 2 HES TSE 59| #Kt £ 61 UHEIIE
A2 5384HE 2, 24t = HEF FSE I 2t 5
E7hE HEIIE =5t 1814 Moz BASIICE moja
% nEI. A 2 M(Pearson correlation analysis)S S35l 2t 670
AlI™o| st 4HHHX|4(K-MBI)QE SEM0| s QIXtE
*t =2 HES ISEN =7| SEE 2E 2 SHHIES AT, p—valueZt 0,05 O[22l AL SAXMCRE 2j0| U=
BIXH 10636Y & ElH Al £ A710 S2Iet 7858F Mt 2&F = A= SIRUCE HHHE EAMS Soto] 1XH 201 B2AE SIKICH,
LIEE FSE0 x7| SEE R 40658 I Y7IM FHZAW] 02| XSS S ME BFSI0 4 20150| JIs 3=
SOt 2.431H0f| CHal CHUSH 7|52 Halet 4o ZS =Rlsly| H=0f OXlz TS LotE nXt MY 3| EALinear regression
Sloll QA7 ZAL Y iH RALE ARYSICE =L TIES Xt analysis)2 Sl CHHZ 2418 XIMGINICE

Xt =2 HEF ISE A= x7| 28 73.9%, JHE

FHE 774%, 6708 FHE 73.4% % 72718 FHE 70.3%=2, 7| EM Hlm MM 1xt 2 HEF IS E Y| 2k}
SXTIR] 2E FX B2 AMHONM 70% 0|4e FHMES Y LIEF ISE S| LHIEF WHRY EM1 ME2 fofst
2ol QICt 2xF X HEZE FZELE X7| S8 68.2%2  XI0|2 HO[X| UYL} 1x} 2 LHEF ASE [fH| 2%}t =Y
HYoM, FXof| Solet BRSO M= M FXE 735%, HES TSE L ZM SiXtel X7| £5E9 FA2 [Kol5H
BIHEIME 777%2] FHES SASIRCE, HAOLHPp<0.05), Z+ EBEH 7t HlwWOM= Refst XI0IE
HOIX| AULC HEHS 42 z7| 33 2 gt

1, 2M A ol "hH AIOIE HOIX| fQtoLt zt 3B 27t HluoM= F2sH
45t 532 SXPL B7IeIACHP<0.05). 1XF = LEF ASE

x| 38 55 R ¢ 7N EMo| sz 2RV | 2Xt 2 HEF FSE A SKte] A HEE 651M01A
2ME Sdf 370 SEE ZE HES BXIE HYCE BME2  670MZE |26t EUCHp<0.05)E 1). 1A 2L LIEF FSE
ANHSIRACE 1A = HEF TSEQ| 42 & 10,636F(FXA | 2xt =Y HEF ITSE XZ3Mut HEH Sixtel &9l
A FHof SRt H FAM A O HISYXNO|H 24t = F DY, Y, O|MXEHESY Z2 HHEE RYEO
LIEE TSEQ 42 & 4065HFN A7 2o 3Kt Y £  SAKCE Rt E/UCH(p<0.05), H[ZH SHE RFol6HA|
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B 1. 1X} = L|EF TSE Chd| 2X} =& |EF ISE 2K EY H|w

EN 1X} 2% L E5 FSE oK}t L E= FSE
| ZAH(%) 77.2% 76.7%

| =54(%) 22.8% 23.3%

T AH(year) 65.1+13.5 67.0+13.3*
2 M IS =&, (%) 69.9% 83.5%"

o M St AE S 5.13+1.87 2.72+1.98*

* p<0.05

3y eidal

-

26.0%
23.3%.

Dopof i 853/5
axyes r&g% 16'8%_|_I*
wxsuze | 05%
sugug | 07%  k
s

BasYER

55.3%—

0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

1K 2 £ EFS ASE w2k XY E|EF ISE

Q9! Hlw

44.1%
47.6% —

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

14 XY L|EF ISE w2k XL HEF IASE

J3 2. I =¥ HES 2K} Al dlu
* p<0.05

10EZt I = LES 2Xle| =7| YH

MEtMo 2 1k} Y HEZ ASE [iH| 2X 2 HES
ASE Exje] R MUY 4E 1BOYoIA 15142 olap
UAGIHOMH(p<0.05), &2
gElo| Q2EiT, MFIBTZ HIEIY

Ch S Al7]0f B2 EXiollA mighelshat

CHp<O0.05)(& 2).

o HlwoM= 1xH =2 E [fit] 2kt

ZU LES FSE P} HES SLIE(Stroke U

£3 IS

N2 F|=x

ot= 497t |els B7tstArH(p<0.05). &

LEZ ISE L|ZM SXI0|A HM SISV thrombolysis),
pS|

25k

LSt 2%t

[l
nE

TiH|74&(mechanical thrombectomy)2| A[gH0]

FCHp<0.05)(3F 3.
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¥ 21X =Y LEF FSE Cid]| 2xt = HEF FTSE 8t 27| YEXE # HEX=E H|w
QoI 1 = XEF ISE At = H[EF ISE
Stroke Unit2 2 ¢! StRK%) 48.9% 62.7%"
Med24~(day, mean=SD) 18.0+23.2 15.1+27.6*
THgro|atut #T 2tXH%) 75.1% 85.7%"
XHgtolstat X 2| 2(U(day) 2.7£5.6 2147
THEto|stat Tt 2HRH(%) 16.5% 19.7%*
Xigtelstnt Mutel(day) 16.8+14.8 134+ 3.7
* p<0.05
27| X2 S4H|L
A X7 K8 §M &8 X7 K8 £
2HE MAE | 05%
(Stent insertion) I 1.3% NES 6.7%
Y2 Y 0.7%
(Hypothermia) 0.3%
gy Mas ey 15% g3 sus o1%
(Induced hypertension) 0.8% (Hematoma aspiration) _ 7.5%

714N gEAAHE
(Mechanical thrombectomy)

ggauy
(Antiplatelet agent)

Y sl
(IV heparin)

e

74.0%

. 7e.0%

65% )
B 2% —

FHE3E

HsuE 2EE v.7%

(Aneurysm cliping)

HSUE 3 MEE

sy dd8ds 2.8%
(IA thrombolysis) . 3.8%

Y gy 8.6% %
(IV thrombolysis) F 10.8% —

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%

0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0% 18.0% 20.0%

1At XL E|EFS IASE X XY L EF ATE K XL L EZASE w2k XU LEZ ASE
38 3. 2 =t LEF 2kt =7| Xz EY vl
* p<0.05
4. CEE U Y S UAME =X SEisEg| 3BT 28715, 015715 ¥ 27| YR 3 R0l S7xeR op|
oI5t O|x|= CIXt A QU= QIXIZ EMEIMC ES £7| U MSTER|R (RSt
Mot & X2 NIRRT YadE S5 fsES STl
| ZA SiX[O| i J7HE AIEQ| UAME SEF 3 Mo RSt QIXIE BAME|CHp<0.05(E 3)
Fate DIRlE QAL 3 Ci B2 Sof 1%t U 2k &Y HES HEE el Wy Y AWM UNME ST 4
ISEOM S Lio, 2 © ot Zet de, e 7U HEF F0| S 0|Xl= oAt & CHHE 2MS Sslf 1kt & 2%t
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ZFZh 7Zat 2 - {153 M75(2022. 2. 17.)
24 WES TSEOIN SUH Lo|, 25715 U 27| U 5 Ol S HEE LY 5 YUY UIMHARY Ho|
HE U SERH 7| YR JRI0| SANOR ofp| Qi OIRE  EXjO] UMME SX Aos2 S K= S20 X 5
SNERICHP<O05(E 4) QRIS BHOIT 4 AT

ool 1%t =4 HES JSE 2t =L HES ISE

B (p—value) B (p-value)
LtO] -0.268 <0.001 -0.162 <0.001*
a5 .308 0.014 =
S-S - -0.050 0.035"
e N Sttast 0.761 <0.001" 0.636 0.003*
U PSL - -1.314 0.004*
AU 7Y HES FSZ(NIHSS) -1.706 <0.001" -0.552 0.007"
LY 7Y 25715(FMA) 0.173 <0.001" 0.258 <0.001*
LY 7Y 0|357|5(FAC) 0.273 <0.001" 2.371 <0.001"
L 7Y M7 S(AHSA-NOMS) 1.120 <0.001* -
2y 72 A017|5(K-FAST-SF) - 0.349 0.006"
27| UH S HH —7.226 0.002* =17.710 <0.001*
Z7| U & QEAUY -8.860 <0.001* -
7| YA 71zt -0.127 <0.001* -
UH HSMEX = 5.357 <0.001" 4.188 0.002

* p<0.05

NIHSS, National Institutes of Health Stroke Scale; FMA, Fugl—Meyer Assessment; FAC, Functional Ambulatory Categories; ASHA-NOMS,
Hearing Association National Outcome Measurement System; K—FAST—SF, Korean version of Frenchay Aphasia Screening Test Short Form

Speech—Language—

H 4 UYHE E HEE EX A
a0l 1%} =4 £S5 ASE 2%t XY HEZ FSE

B (p—value) B (p-value)
Lto| -0.465 <0.001* -0.466 <0.001*
2H M sHE A 1.205 0.018 =
2 7Y HEE ZSE(NIHSS) -0.822 <0.001* -
U 79 257I5(FMA) 0.205 <0.001* 0.390 <0.001*
U 72 0|57|5(FAC) - 2.279 <0.001*
e 7Y MZ7|5(AHSA-NOMS) 1518 <0.001* -
7| UE = 0 -11.316 0.002* -73.613 <0.001*
X7\ Y8l 5 & BH 8.802 0.003- -
X7| 49 712t -0.151 <0.001* -
* p<0.05

NIHSS, National Institutes of Health Stroke Scale; FMA, Fugl—Meyer Assessment; FAC, Functional Ambulatory Categories; ASHA-NOMS,
Hearing Association National Outcome Measurement System
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6. T =Y kIEF 2Xle| 27| LSMEX|E St

BROL, 2k =Y HES TS EO|M= 28.2%0 sliFch=s EHXITHO|

Zoholl sHE3tRACE ol 2= 2371s. 0I&7Is. UXIIs,

oY= 5 5 oY= - 5
emn 64.1% 35.9% Kemen 71.8% 28.2%
25715 51.7% 48.3% 25715 57.0% 43.0%

o575 65.4% 34.6% S 68.4% 31.6%

A7) 5 68.9% 31.1% A7 5 79.0% 21.0%
20475 53.5% 46.5% EEEE 70.5% 29.5%
4Y71s 81.9% 18.1% 4U71s 86.2% 13.8%
223E 50.7% 49.3% 28yE 63.7% 36.3%

B mYOH(HYY)

O3 4. XIES 2 671 E SR LHE

K—MBI, Korean version of Modified Barthel Index

UAMMSL EXF 2 5E(K-MBI) AK-MBI |—|*
*
¥ 7 60.0 | |
100.0 * —|
765 79.2 50.0
80.0
40.0
60.0 69.8
45.8 66.2 300
40.0
396 |_ 20.0
20.0 *
* 10.0
0.0
XH§I-O|‘0'I-J‘|_|. Z‘I_TI_]- S Z-Ij_l- = 0.0
=- s s K-MBI (A& 1t £ 370¥) K-MBI(ME M1t 5 671€)
Mot 304 604
WIARSE W2ARASE
- X} A L EE AT E emm2X} X L|EF ATE

lo

3% 5. 27| YUY 5 USMEXIES WS B UMNE SX 235
K—MBI, Korean version of Modified Barthel Index
* p<0.05
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Comparisons of the characteristics, initial treatment, rehabilitation therapy and long-
term functional outcomes of first-ever stroke patients over a 10-year period: The
KOSCO Study

Yun-Hee Kim, Won Hyuk Chang, Seyoung Shin, Doo-na Cho

Department of Physical and Rehabilitation Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
Deog Young Kim, Yong Wook Kim, Dae Hyun Kim, Ji-hyun Park

Department and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine, Seoul, Korea

Jongmin Lee, Hyun-Haeng Lee

Department of Rehabilitation Medicine, Konkuk University School of Medicine, Seoul, Korea

Min Kyun Sohn, Sung-JuJee

Department of Rehabilitation Medicine, Chungnam National University College of Medicine, Daejeon, Korea

Sam-Gyu Lee, Min-Keun Song

Department of Physical and Rehabilitation Medicine, Chonnam National University Medical School, Gwangju, Korea

Yong-il Shin, Sung-Hwa Ko, Ji-Hong Min

Department of Rehabilitation Medicine, Pusan National University School of Medicine, Pusan National University Yangsan Hospital, Yangsan, Korea
Yang-Soo Lee, Yu-Sun Min, Ae-Ryoung Kim

Department of Rehabilitation Medicine, Kyungpook National University School of Medicine, Kyungpook National University Hospital, Daegu, Korea
Min Cheol oo, Ji-hee Kim

Department of Rehabilitation Medicine, Wonkwang University School of Medicine, Iksan, Korea

Gyung-Jae Oh, Young-Hoon Lee

Department of Preventive Medicine, Wonkwang University, School of Medicine, Iksan, Korea

SoYoungLee

Department of Rehabilitation Medicine, Jeju National University Hospital, Jeju National University School of Medicine, Jeju, Korea

JunHee Han

Department of Statistics, Hallym University, Chuncheon, Korea

Jeonghoon Ahn

Department of Health Convergence, Ewha Womans University, Seoul, Korea

Soo Mi Choi, Jeesoo Seo, Seon Kui Lee

Division of Chronic Disease Prevention, Bureau of Chronic Disease Prevention and Control, Korea Disease Control and Prevention Agency

The incidence of stroke has increased, and most stroke survivors are left with some degree of residual disability, which
places a significant burden on patients, caregivers, and the society. Development of structured stroke care requires long-
term assessment of functional outcomes to identify the factors that influence residual disability and quality of life in stroke
survivors.

The Korean Stroke Cohort for Functioning and Rehabilitation (KOSCO) is a multi-center, prospective, longitudinal study
conducted to investigate the survival and recurrence rates, functional status, mood, and quality of life of patients who have
suffered ischemic or hemorrhagic strokes based on face-to-face assessments and interviews. In this study, we also
conducted rehabilitation intervention studies to investigate the effects of early intensive rehabilitation therapies on long-
term functional outcomes, and analyzed the cost-effectiveness of early intensive rehabilitation therapy in first-ever stroke
patients.

Of the 10,636 patients who had suffered their first-ever stroke and who were admitted to 9 hospitals in Korea between
August 2012 and May 2015, 7,858 patients agreed to participate in the follow-up study and were enrolled in the 15t Korean
Stroke Cohort. The 2" Korean Stroke Cohort conducted beteween January and December 2020 and included 2,413 patients
who agreed to participate in the follow-up study out of the 4,065 patients examined. The clinical and early treatment
characteristics of stroke patients differed between the 15t and 2" Korean Stroke Cohorts, reflecting socio-environmental
changes such as aging and medical insurance coverage of stroke care.
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Patients in the 2" Korean Stroke Cohort patients had a significantly higher mean age, higher prevalence of metabolic
syndrome and higher previous functional level than those in the 15t Korean Stroke Cohort. In addition the rate of admission to
stroke unit increased among patients in the 2" Korean Stroke Cohort, and the number of patients who received
interventional and rehabilitation treatment during the initial hospital reatment increased. Overall, functional outcomes at
six months after stroke onset were better in the 2" Korean Stroke Cohort. In addition, a multiple regression analysis showed
that intensive rehabilitation treatment and pneumonia during the initial hospitalization were significant modifiable factors
at three months after stroke onset.

These results provide useful information for establishing a comprehensive and structured stroke care system and national

policy development for better management of stroke patients.

Keywords: Stroke, Cohort study, Mortality, Rehabilitation, Functional outcome, Quality of life
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Figure 1. Distribution of 11 institutions that participated in the Korean Stroke Cohort Study

Table 1. Comparison of patient characteristics between the 1t and 2" Korean Stroke Cohorts

Ischemic stroke (%) 77.2% 76.7%
Hemorrhagic stroke (%) 22.8% 23.3%
Mean age (year) 65.1+£13.5 67.0+13.3"
Previous functional level, normal (%) 69.9% 83.5%"
Comorbidity (CCAS =8) 5.13+1.87 2.72+1.98"
* p<0.05

CCAS, Combined condition and age—related score

Table 2. Comparison of initial treatment and rehabilitation therapy between the 1% and 2" Korean Stroke Cohorts

Patients admitted to Stroke Unit (%) 48.9% 62.7%"
Hospital day (day, mean=SD) 18.0£23.2 15.1£27.6%
Consultation for Rehabilitation (%) 75.1% 85.7%"
Consultation for Rehabilitation (day) 2.7%5.6 21+4.7"
Transfer to Rehabilitation department (%) 16.5% 19.7%"
Transfer to Rehabilitation department (day) 16.8+14.8 13.4+13.7*
* p<0.05
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Hemorrhagic Stroke Risk Factor
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Figure 2. Comparison of stroke risk factors
* p<0.05

Initial Treatment
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Figure 3. Comparison of initial stroke treatment
* p<0.05
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Table 3. Multiple regression analysis of ischemic stroke patients three months after stroke onset

1=t Korean Stroke Cohort 2" Korean Stroke Cohort
Factors

B (p-value) B (p-value)
Age -0.268 <0.001~ -0.162 <0.001*
Alcohol 1.308 0.014” -
CCAS - -0.050 0.035*
Premorbid mRS 0.761 <0.001* 0.636 0.003*
7 day stroke severity (NIHSS) - -1.314 0.004*
7 day cognitive function (K-MMSE) -1.706 <0.001* -0.552 0.007"
7 day motor function (FMA) 0.173 <0.001* 0.258 <0.001"
7 day ambulatory function (FAC) 0.273 <0.001* 2.371 <0.001"
7 day swallowing fucntion (AHSA-NOMS) 1.120 <0.001* -
7 day language function (K-FAST-SF) = 0.349 0.006"
Pneumonia -7.226 0.002* -17.7110 <0.001"
Urinary tract infection -8.860 <0.001* =
Initial hospitalization days -0.127 <0.001* -
Intensive rehabilitation treatment 5.357 <0.001* 4.188 0.002
* p<0.05

CCAS, Combined condition and age—related score; mRS. modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; FMA, Fugl-Meyer Assessment;
FAC, Functional Ambulatory Categories; ASHA-NOMS, Speech—Language—Hearing Association National Outcome Measurement System; K—FAST—SF, Korean
version of Frenchay Aphasia Screening Test Short Form

Table 4. Multiple regression analysis of hemorrhagic stroke patients three months after stroke onset

1t Korean Stroke Cohort 2 Korean Stroke Cohort
Factors

B (p—value) B (p-value)
Age -0.465 <0.001* —0.466 <0.001
Premorbid mRS 1.205 0.018" -
7 day stroke severity (NIHSS) -0.822 <0.001* -
7 day motor function (FMA) 0.205 <0.001* 0.390 <0.001"
7 day ambulatory function (FAC) - 2.279 <0.001"
7 day swallowing fucntion (AHSA-NOMS) 1.518 <0.001* =
Pneumonia -11.316 0.002* -73.613 <0.001"
Respiratory failure -18.802 0.003- -
Initial hospitalization days -0.151 <0.001" -
* p<0.05

mRS. modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; FMA, Fugl-Meyer Assessment; FAC, Functional Ambulatory Categories; ASHA—
NOMS, Speech—Language—Hearing Association National Outcome Measurement System
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15T KOREAN STROKE COHORT
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Figure 4. The incidence of disability at six months after stroke onset
K—MBI, Korean version of Modified Barthel Index
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Figure 5. Comparison of the active daily living function (K—MBI) of patients who received intensive rehabilitation during initial

hospitalization
* p<0.05

REH, rehabilitation medicine departmentt; K—MBI, Korean version of Modified Barthel Index
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