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S 1492 AT 2oz 52 @gslelth 7 o B AEA Y AYAEE AAEIH. L
E AT 2R B A FHE 2T A5 AYARE 7 1Y 13] 30%, F 53], T 477t AABIS
ok X8 A4 A - & A7) 5S =93] 98] Fugl-Meyer 371 = (Fugl-Meyer Assessment—Upper
Extremity; FMA—UE), A4 7]% AAFManual Function Test; MFT) S AF2-319 11 A4 EEE S35
g8 Hrlel7] Y38 st 4 ¥ uhd A4 (Korean version of Modified Barthel Index; K—MBI) <
ARSI AL getd S B7ke7] $18ll Jamar dynamometers ARSI

A% 45 AR § F IF EFA FA4 A - F AR Tls, digRE
zpo]7h YeR oW (p<.05) FA ¥ 7 5 1 WgEe] Aol B
tH(p>.05).
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FA 1 FA7] HES, 2R BE A, A Ve, dd8EET ¥y, &4

1. M 2 A Aole f2dtH(Chang, Tung, Wu, & Su,
2006). W% #42) 85% o4 &%, 77 A7 % 2l
FF ] 240 @I Firshs Mol WelA A8l S5 ERE Avpn) SHo] R 11 69%
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Dodd & Brock, 2004; Wolf et al., 2001). E3] HZ==
ahy z7)o] nhu)Z Al ] A7tek SERS Kol
32} T 20% ot A7 0] AF FEEHAI 5%
u|qkof| A AFA]7 ] o] ¢ 3| EEERE A Vs FE
FA A o)A Z3t Ho|t}(Hayward, Barker, & Brauer,
2010). HEF 821e] A 715 el 228, 971,
271, A7, 7171, 27, 98 53} o] Qzke] ake] 714
715 A Q] A FEEZS Hlal|dhe FQ Y9l

at7] ol $ake] Akel A SAS Whallatar 4ol A
AslE 3l (Michaelsen, Dannenbaum, & Levin,
2006). T3t QI7Fe] A= 213 Aol A AFAl&
Sohe o, AR e, kst 1A %}%01]4_ 3
237 AH-Et} Buccino, Solodkin, & Small, 2006).
rheb S5 Sl 5191 A 7159 sl ol
o4 Aolrhd] e w B4 WA 9
ol 9lo] 819) 1l )% EAA FLech 2
t}(Sheng & Lin, 2009). H&% 8419 554
el S W 271 A1 el delifa
¥ 3~6MEHAE A eR tEta of
(Chambers, Norris, Shurvell, & Hachinski, 1987).
ol {55 WSl 2k B S A
vlre ARA ASHE FRaAR 5] 1 3
* GO NAEE APA R
AZIRe R FQ3 uiE zh=te e AKX
(Hashimoto, Higuchi, Nakayama, & Abo, 2007).
BA 7 o 3 B W ol W
ol skl s o] e Tea 9 7 Hed W 2
o] 9%} (Roh, Rymer, Perreault, Yoo, & Beer,
2013). sHA1 9] LA gA]lo] {24718k 27|17} v
B ysiolabd A= Solea]7], 2 Wy 2]
Folgkal & 4= Qlth(Krabben et al., 2012). o734
_E_"Eﬂ-j]_‘:. 7 :wE’—g Z/dog_ 10 7+ zﬁ Zl\"—"?ﬂjr Ex%
A2 MY S Al gt HESS
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OT171 o1 O

ARl T AIUAE HAAA 2=g o4
sl Este] o2 FA T3l QLo
H:‘r(Kung, Lin, & Ju, 2010). H]A4A 1
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(Krabben et al., 2012). 12|22 3= Akx|o] Q& 7]
o] AEF ek A @A Ha A A
FHH 07 o AR Hi= e T8 (disuse) d
o] WA} (Chang et al.,, 2006).
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o, AT e EA R, THEEAE o
ASAF 5ol AAE L jlow of:l W ]
gte] aidol S E Y (Klimkiewicz, Kubsik,
Jankowska, & Woldanska—Okonska, 2014; Peurala
et al., 2012; Samuel, Oey, Van Dongen, & Ng, 2016;
Thieme, Mehrholz, Pohl, Behrens, & Dohle, 2013;
Winstein et al., 2016). 22t} 4173482 8H4] 53

& 2% = sixlo sl A HRE Ak og Ay
oL A FAF b 2fo]7} ghom Al s A 5 1
= 99 ARAIRO . 2 915} Ae)E el
% glo} Az g AU & Tl Hie 7]
th2 0% ol o] thgt |57} A a8k 71eA
= S0 R ANEY] Htks thE A Ret AFEH
A58 g3t 9 A7 vehds AlSRE 7L 8
(Blanton, & Wolf, 1999; Cheng, Zhou, Zuo, & Fan
2011; Thieme et al., 2013).
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ol A5y T7HEE =Y e AE e
2, JAR AN 58S T3l &5 ol 7lofsh= A
o7 od#A Yrk(Sale et al., 2014b). ZH HZ AHA|

A5 gl tish A+ 5 oled HES e
O F 3t AFollA ATt 19 30%, 5 53], F 45
S ZRARE Al A A A - F fofs Y
= BHlou AFAQl AA SN Al thxat )
o= ol gk 2kl 7} gk a9ttt Joo et al., 2014).
T8 Lum, Burgar, Van der Loos, & Shor (2006)
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Aolgkal Bt olgl A¥fe] Aol A8-3k =it
o] T, AF A A, ErE O] A 9 48]
7l wel g2t 4= lthJoo et al., 2014), 284} o}
A7 wel= 5471 HEF S ez & 4
A AN 2 A= BEF Abejolt), wlehi] B A=
1wy R olule] §A7] HES ks v o R B
07 A Eeo] AX] 7151 AAAEEE 2-a)se o

==0 [ 00 -1
A g9E goknigt sgin

£ A7 20159 69 1945 20154 8¢ 3047t
A 37K Sk A5 oatel fAIE Wehsh el A gest
Tl JAARE 3 57 HET S 149 & e
2 AN ATt & A7 ARl
el A2 2 Ao HAa Ao vt e AT
& 23l A9 ool ApEHos Au g AL i

o stk TPl A3 9@ A9 Ve vhes) ok

1) 88 71&

(1) HEFoE Ak vk =) 1714 wRikl 31 =
Ak A] oh gk A},

(2) E=pErtelA vhlS o 29159 &
glo] F& A7 AdHeld sF4 #d 5el 7t
5%k Poor 0]/l A},

(3) 4% Ashworth #% (Modified Ashworth
Scale; MAS)7} 2 ||REQI 2},

(4) 3+=+8 7o AAIA M IHZAAFKorean Mini—
Mental State Examination; MMSE—K) <=7}
2470 o]/dRl A}

2) Aol 7|E

(1) AP A, IAF, A2 A@o] 3
= 4

(2) 23 ARE A23) FHT 5 e 14D
= 2

Aot AAR= F7] (power grip) 2 S48t} A7)
HAARE o8 542 Sammons PrestonAtell A 7t
Jamar dynamometerE o]g3to] =733t =4 A
AlE vs TR EARES] A A SE AR oL A

oA oPABEE WAAA ol 2ola FHEE 90

T =, A8 99, 52 0~30%, 0~15% U 4

= A7t HES sIGlTh AAERIS H2E w1 &

7l ap7) flall 24 S Atolell 20x11e] FAARE 3

Uk AL HvHHS HY Al Feke] 31 ¢ S5 A4

T 33 SAste] Hataks 7153kl ok (Mathiowetz
t al.,, 1985).

2) Fugl—-Meyer B} M
(Fugl—Meyer Assessment; FMA)
FMAE ©8% 840 5715, 9, 147 wd 7
M9, B30 P2 PHow FAs] S8 ek
ATtk (Fugl—Meyer, Jadskd, Leyman, Olsson,
teglind, 1974). A ¢} 314 7 QS 07 oA
AL Pz A Hek 2 QAela] ALeF A
A B2l o), B3A), ofelgo] 7 27t
EE5EE, E(E7PR) TR o Eoﬁ‘igﬂ%
S5 385 o|9le), nju| ) uleju]
Ao} e @% B PR
de £ % 3
R N R e e
A5 100822 Al sl A
2 A 667 35 Jrg WE-aE e
AtH(Duncan et al., 1994). S 7+ AFE
b AF] i 948) 99 HE Al Erh Hal
] A ] AR Al A AL
AFE7} 9602 =2 AFEE B3 (Sanford,
Moreland, Swanson, Stratford, & Gowland, 1993).

o2 ¥o & v o

32

IJRiﬂwo_uu

—
0
ogt

N
ruzmzt%ﬂ

l
)
k)

'cﬂ 1x41_ B

C oo o X

= °

2
¥ o
)
ol
O
X
rlo
rﬁ
_i_:

oyl 1
o

o?.i

2Lt oto ge $2 % Hr Modw ox

mF2 ey o2

‘\"10

3) AR 7|ls AAHManual Function Test; MFT)
ol A 7% HAF T MFTE 4 &

3 elahel oA e gakETolt,

x| 5832 20179 A25W AM2E 17



HET WA 2] A T A Vs 2w v 5
off F& AREH F2 AR gt ST F Qo= &
Aol Slth. AAL FHoRE A &5 485, 5 Fe
g 285, &7k 22 23850 Sith Al vt ¢
YA 1A, =7k Al 0 o= 7|5kt ol w4
A, ol R @A), 5l £ 971(dA), Sl &

27143, A7133D), A71GE3RD), BAl 294D,
7 RE 2716 E T2 328 vho® itk
(Nakamura & Moriyama, 2000). AARAE A2 =9}
AA=AAAL AR 9507 =/ HaEa gtk
(Miyamoto, Kondo, Suzukamo, Michimata, & Izumi,
2009).

4)

ror

=g ARE B |4

—

Korean version of Modified Barthel Index;
~MBI)

7124 IR ESFL VA FEs Wk B
—MBI= Shah, Vanclay 2} Cooper (1989)°] 717
75 v #]4=(Modified Bathel Index; MBI) A

~
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o
&

5T St st U] AN FES £ W K ek
53} 3+ 20|t} (Shah et al., 1989). 4 vl x|

07K 5oz AdEo] glom 7} g5 4
12 AL 1008tk 1008 wPgo=
, 25~2974e A
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sk, AR 1F AEEE 95, HAR-ARIAL AlFE R

.89% ¥ 1% 31 9ItH(Granger, Albrecht, & Hamilton,
1979).
3. AE X

1) 2% BX 4% ¢
(Robot—Assisted Upper Limb Training; RAULT)
A7) A 235 Hocomartell A 728t Armeo
®Spring> AHE3IQITE 28 FHL o 3AFZIE
FERARE W] gt w5 ot AATE ol
WS 73 5 o] 2] ABAPE AlFEITh &

A gl A T2 At FAAG S s T 5

b A
2

=2 FsIGIT $Ae] 27] 8 A JEE vl
H|Z A olA 7w 455 Fa3)h T W 905 F
o] 273 | AAE fAshs S 712E s9le
v R £ 5 93 A= RES 2t A=
g A AAE FE U 2 o 52 WA el
om BE 2E AR T A AR $H1E S8 3
o] 29, 7% ol thgt A w5 wet AdsiA 44
sFgich ZF ZE e 10 el HA o ubA A4
w00 o7, Hag, Agk dl of Q)= HAES AHS)
AA A A FH S5 T 5 QEE A 53
TR W] ol gg7), %7171, 971, F7] 54
dAAe] e 7154 S B Ak AU &
HE 5 QeE ik 25 A SEAHEE ©
g3fo] 1~252}| A= RPE 13 (2K A5Th ol|4] 3~4
FollA= RPE 15(@Eth 2 24 39ty Fdd 19

302, 7 53], 453 F 2035 A

=

& 31 cH(Figure 1).

Figure 1. Robot—Assisted Rehabilitation Therapy
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o}, o= SRR st ol A9 554 4
A} 7 H s ARNACRE ST A 713
S AvslErh 23 wEE ol 3, 2w 1), At
N2 5] AMrEE 7 3akel 57kl o] v
& sEd wA ol Zhssha el viAket & 7] 5
22 F8l AR A7k 97 SAE 8 E ol
FA AN 2ZEOE Tl AleEs 7PIEA o5
e T T A7 AE A HEelE Alsto]
7154 IS @l eller 7P Z2age
A A A eR AdEo] glom wAsle) B,
Sz, Helel weh e e wollnE Al #4)
9 5Ed FAD el e 2k 2ATE 5 3l
o FAde it A, 28, BErkEEs, el
et R AlgE T oeidt JuE Fel Zt ]l g

It} (Figure 1).
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4. A ER}

A A= 20169 6€ 1U5E] 20161 8€ 30
A7HA] 1974 9] thidA} - & Ate] Mg 7)ol s
= 1449] 4= oz aint AAF Aafo] 3ty
© 37 HEF B4 1498S d O E Matlab 22 E
ojel T2 b B Ve o]gste] TSR 2
B R AAEHEE she AT (7) 7 dukE 2] A
25 ANk 27 (79) 02 Uro] wjg st 5
T AEH7R= 5d o)Ake] A

YA =E LSS A

It} (Figure 2).
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| Enrollment |

| Assessed for eligibility(n=19) |

Excluded (n=5)

not meeting

| 14 participants

| inclusion criteria

Pre-test
( FMA, MFT, K-MEI, Grip power )

assignment

Experimental group (n=7)
Robot-assist training (30min per day)
+
Conventional occupational therapy
(30min per day)

5day/week, 4 weeks

Control group (r=7)

Conventional occupational therapy
(30min twice per day)

S5day/week, 4 weeks

Post-test
( FMA, MFT, K-MBI, Grip power )

Analyzed (n7=9)
Excluded analysis(n=0)

FMA: Fugl—-Meyer Assessment, K—MBI: Korean version of Modified Barthel Index,

MFT: Manual Function Test

Figure 2. Flow Diagram

g1 58E)A 20179 A25d A2z 19



5. =4 Hit 2. F 2SN © -7 MK V|5, LadE
g5 %5, N 47 11
=710 =7¥ 28 SPSS Version 19.0 4 =
EAWE ofgefe] BT A AU AL 2 Gy 24 Aol 299 FMA, MFT, K-MBI
2o A SHL TIEBATE o183 BEN HED e o £an Ao Sola Aol
S AN SA AYE A TRALE 1 goiny (55.08) (Table 2). F #7 FA A3} F2 vl
‘€_}‘1in% EH ‘AE]’] (Mann Whltney) U ¥al Xé% O]%— @_ @ﬂ]{_ _C’i_ 11:]1:/]__ 01]}\1 %z FMA. MFT. K—=MBI
SERER b wE S W HEH M Gy poger o fol@ Aelz) etk (p05)
hitney) U 23& o851 7 7 540 AFZ Wwst 1 o)
71 SslA BlRg A2 Wl 95E Faed
(Wilcoxon Signed—ranks) A4 o]-&3a1 F 4 3. = 27 R0 mE AKX TS, UAMsH
457 Wr2e 34 AF Hlad 34 AF WY :_I-E /I_\;Hn—azl II-OI_I-E=I & Eto’ R
Hlwal7] Y&l W 3 EY (Mann—Whitney) U 74-& o] =35 T83H, o= H |'o H|w
g3tk BAR fe) £F peke 052 Sc.
A * T 7] A 75 (FMA, MFT), &7348€
52 7389 (K-MBD, &<t (Grip power) &] ¥ s}&
m. o7 3 & ulwe A, F 2 fel@ Ao)h et kst
(p>.05) (Table 3)
1. G chimiel b £
Iv. 1 &
AT tidAke] duba 54 Table 12 2t} A
AR T QA SR QB EDY AT WA
B} o =< A 7] HEF dxE °
I FASHA Feolgt Abol7k 1Tt (p>.05) (Table 1) TE A W N N
3 HE A AgEdo] AV s, ddddEs 78
58, Aot vx = aYE ol Aot o] E
Table 1. General Characteristics of the Subjects
Pre—treatment ;
Characteristi z
aracteristies RAULT group (==7)  CTL group (n=7) /2 ()
Gender Male 5 4 114 (29)
(n) Female 2 3 ' '
Affected side Left 3 2 29 (59)
(n) Right 4 5 ' '
Onset duration .
i C i —
(day. M+ SD) 17.71 1.49 17.86 1.34 .19 (.84)
Age(yr, M £ SD) 58.86 £ 9.17 60.57 = 5.62 —.26 (79)
Body weight (kg, A/ = SD) 59.93 = 9.22 59.91 £ 8.04 —.06 (.94)
MMSE—-K (score, M £ SD) 26.86 = 1.77 25.71 £ 0.75 -1.33 (.18)

CTL: Control, MMSE—K: Korean version of Mini—Mental Status Examination,

RAULT: Robot—assisted Upper limb Training,
*p<.05
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Table 2. Results of Between—Group and Within—Group Comparison on Each Clinical Evaluation

Items Assessment RAULT group (n=7) CTL group (n=7) z(p)
FMA-UE Pre—test
+ + -
(score) O+ SD) 16.71 £ 2.14 15.57 £ 2.37 .97 (.33)
Post—test
+ + -
O+ SD) 31.00 £ 3.79 27.14 £ 2.27 1.92 (.06)
Z(p) —-2.38 (019 -2.38 (019
MFT Pre—test
+ + -
(score) O+ SD) 13.43 £ 2.69 11.86 £ 2.34 1.16 (.24)
Post—test
+ + -
O+ SD) 22.43 £ 3.45 19.43 £ 1.98 1.63 (.10)
z(p) -2.37 (.02 -2.38 (029
K—MBI Pre—test
+ + -
(score) U7+ SD) 31.00 £ 4.76 27.43 £ 3.86 1.35 (.17)
Post—test
+ + -
7+ SD) 54.00 £ 4.83 48.71 £ 3.54 1.86 (.06)
z(p) -2.37 (019 -2.37 (029
Grip power Pre—test i . _
(ke U7+ SD) 3.29 £ 1.11 3.43 £ 1.27 .19 (.84)
Post—test
+ + -
O+ SD) 8.14 £ 2.85 8.00 £ 2.64 .32 (.81)
z(p) -2.37 (019 -2.38 (029

CTL: Control, FMA—UE: Fugl—-Meyer Assessment—Upper Extremity, K—MBI: Korean version of Modified
Barthel Index, MFT: Manual Function Test, RAULTG: Robot—Assisted Upper Limb Training Group

"p<.05

Table 3. Results of Between—Group Comparison in the Change Value of Each Parameter of Subjects

RAULT group (2=7)

CTL group (n=7)

Items Mt SD M+ Sp z(p)
FMA-UE (score) 14.29 £ 2.50 11.57 £ 2.44 -1.76 (.08)
MFT (score) 8.86 £ 2.19 7.57 * 1.39 -1.18 (.23)
K—MBI (score) 23.00 £ 3.37 21.29 £ 3.20 —-.85 (.39)
Grip power (kg) 4.86 = 2.03 457 £ 1.90 —.65 (.52)

CTL: Control, FMA—UE: Fugl—-Meyer Assessment—Upper Extremity, K—MBI: Korean version of Modified
Barthel Index, MFT: Manual Function Test, RAULT: Robot—Assisted Upper Limb Training

“p<.05
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UE, MFT), AL 53
(Grip power) F<=°] -2 4
A7 & F 5 e
Oﬂ/ﬁ Tr-4 sk ajol=

9] A5 AR Sale 5 (2014a)
S} 2075 PO R 5 53] 477 HF AR A
ALAEE AT AP JFAD AYAEE
g tizas st A3 F 2 B A7 (FMA-
UE) ¥} &8 =23 A28 8o o8l 3= ol
TWA7] HES 8] 3 AE5E S8l 23 X5
2Fe vk gnlels F3k3ith Masiero,
Celia, Rosati®} Armani (2007)2 #/37] HE&% &4

He O o g} Eagddo] 248 Thsst A
25 BE ALGFAS T 4ARE 573 ARl Rk
2 AGA 51 A dizzate]] vlsl A 7153 A
A7 e B3 B3 A A5 H
A7) HET Bl A ALE el a3 Y
o] Q]34 ), 3t Aisen, Krebs, Hogan, McDowell
= 84 209 = Y

Aol

N

Zejo] gk

9} Volpe (1997)2 547 H&

o 2R B AZARE AAIEIL 2 B A

A 7 IVE SF 5, AT A A o

Fo)5k FAto] 9l9S-S KBkt Rabadi % (2008)

& WEF W 45 v $x; 30S diE2T, A

AAA EE I 25 X5l 242 108w et
45}

19 13] 4084 & 123] B9t 371807 55 959

7O ® sk A HE Al T2l A8s Ay 1

NN SA F A 7T, A 2, GARE %}E ey

sEo] FHHAT 5 1H Folet Aol flslria

ST o2t A A= B Ae] AHel fAksHA
° -] éﬂri ERRE

2 ATe] A, 2 okl T tidste] 594
A 7% TEE Fobs dape) TS 73| ket
27} 23] o)a) AP own o thet

o] Foj5o] F3F A|YA|7} 7HAF R R AeA -]
| 2 o) Ao 7 ekl met BUES

71 PR vt

S d2ie A ¢ RS sislon A
& (high—dose intensive training) ¥ 53¢ 7154
IA| 9] WHEA A3 (repetitive practice of specific
functional tasks) = &2l &4+ 715, ddAL &5

B, oto] dtagint. 18y WSS SAE i
O% 2R WE A F1o gitel thgh F2ke] v
A5 lEREA Ayt A E sl gt
Fogh Ao w yehd obx 7HA] 2RA RS avs o
g 8171z ol37] wiitel AEAl AYAEE s~
F3 B A BN =0 R AlFsp el AV B
217go]th(Mehrholz, Hadrich, Platz, Kugler, & Pohl,
2012). o8, 25 ] 1ol sk A7 =
o] Aol A7 A1 A, E8E 3 H] Bk Rk 3l
o W] F TR A8 i, 2RO TR T
ol olaf ATk agitk(Sale et al., 2014b). 2016
%ii%i%’b] H A 5ol thek 2k e A
= uhy 37]]% o]& A=
HT=9] g9y
5‘452 Y 37 OILHOH Al 03?‘—

Jo

=

Ao 3} oq"_rL*O] F2R9] o
AE A k7] wiielekal Baskgl om
Y 37 ol el AtES

AE &5 =0l ot
']-Oﬂr/]-(\/eerbeek Langbroek—Amersfoort, van
Wegen, Meskers, & Kwakkel, 2016). ¢]ol] ¥ d++=
Ul AE 5471 s e R & A 2R AT
7h =6 EE7] witel 547] HES SAE e ®
AR ti 2 o] AF-E AAISE Rl Q1A QL 71
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Abstract

Effects of Robot-Assisted Upper Limb Training in Patients
With Acute Stroke: Randomized Controlled Pilot Study

Jung, Yu-Jin®, M.P.H., O.T., Jung, Kyeoung-Man"", M.S., P.T.,
Joo, Min-Cheol™™*, Ph.D., M.D.
“Dept. of Occupational Therapy, Wonkwang University School of Medicine & Hospital
“Dept. of Physical Therapy, Wonkwang University School of Medicine & Hospital
““Dept. of Rehabilitation Medicine and Institute of Wonkwang Medical Science

Objective : This study was to determine the effect of Robot—assisted Upper limb Training in patients with acute
stroke.

Methods : Fourteen inpatients were randomly allocated into the experimental group (n=7), who received
Robot—assisted Upper limb Training, and the control group (#=7), who received a conventional occupational
therapy. Each intervention consisted of a 30 min session once a day, five times a week, for four weeks. To
measure the functions of the upper limbs and performance capacities in the activities of daily living and grip
power, the Fugl-Meyer assessment—Upper Extremity (FMA—-UE), Manual Function Test (MFT), Korean—Modified
Barthel index (K-MBI), Grip power were used before and after the intervention.

Results : After intervention, both the groups showed significant increased FMA-UE, MFT, K—MBI, Grip power
(p<.05). But change values in terms of FMA-UE, MFT, K-MBI, Grip power exhibited a no statistically significant
difference compared with conventional group (p>.05).

Conclusion : In patients with upper limb deficits after acute stroke, the Robot—assisted upper limb training was an
effective intervention method to facilitate motor and functional recovery of upper limb. Therefore, robot—assisted
upper extremity training can be used as an intervention method to support standardized treatment using stable
equipment from the beginning of the upper extremity rehabilitation of stroke patients.

Key words : Activity daily living, Acute stroke, Robot—assisted upper limb training, Upper extremity function
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