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23 2 A7 5F2 Z¥(Amadeo®) & o]4F d&9 TF HE %0 HEF x #H
nX= GEFE Yol = Flojth
A7 2 A e T HES 3 3%e R g, b 7R NEARAT AAE AR
SFATE AF7IZE HF tARE AFAAE, ddA 12 7124 33], FA7] 123], tdR 2+ 724
ﬂ, A7) 103], EH“X} 3 7124 73], FA7] 83E, WAt 712 FA7] 87 e tEY
Z 37] & 1532 Ak 7k AV T RS o435t 3)7] F 308X Y& sERE
—Or%é A&sIT). 7| 2A3 SA7 7 el BEFA H7E A8 A U] A (Line Bisection Test;
LBT)E} UHE ZAArb(Albert's Test) & AR QAL HEFA AEE Frketr] Al FA
A, 5o Catherine Bergego Scale (CBS)< P%‘E}%iﬁ}.
éﬂr DA AR vluste] BE tdAelA 2REXAE Fol A U] AL EHE ZHAL CBS A
7+ =9k
AE B AT A3, 2EE ol4F 99 $F HE £%S WEF B4 BSTA gad nad 2
349 P& £ Ao FAIYLh
FAY 1 HES, EXEIXE, HSTA
I. M 2 Woolson, Claeke, & Adams, 2004). =0l tigh A=
AlE Hol& A2 A R577to] solup] Ha 53 4]]
HEIA= HE2 sxjoA] &3] UEh = Z4)bo)d Ay el ofH S Hel D}(Chen Sea, Henderson,
v &b uh] 2 270 AFERS o1AE AL HkSEIA] B3] & Cermak, 1993). o] ST =9 AT
= 718 w3t} (van Kessel, van Nes, Brouwer, Geurts, AR o) @ 5o Q= 54 UL} EIJLE]FH‘/} = LEE
& Fasotti, 2010). BZFA)= e} onbt 24} A] U= T AEs dHgelA ®ol7] wZe|tk(Bowen
BE UERd 5= glon) Sulg 24 o] B W)y} Hazelton, Pollock, & Lincoln, 2013).
Qe HES FAolA £3] YERITH(Ringman, Saver, oA 7 Aol F-A42Q Y= nA= =
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= Pl AT SRR, Aok 77), Zels A8, A
& A S oheFd A wEol o] &H A st
(Pitteri, Arcara, Passarini, Meneghello, & Priftis,
2013; Redding & Wallace, 2006; Van der Lee et al
2000; Walker, 1996). ©] 2Jelt= U%- Aol HEF
Ao) BETA) FAE I3 AT T PEE A]ﬁs}
ATE UATH(Priftis, Passarini, Pilosio, Meneghello, &
Pitteri, 2013).
O F AR A S OE AR
3 4714 AzadE Baska Qe A s BE

AR EE T 0% FE A e »Jré iy
AEHA AT= 7t st B Folle AS5FA

gk A2 g a7t ek dgetar ]ﬂr(Robertson,
1992). Foll= ARt TAel g w2 A7 %
=3 =], A o Re TR dPdRke] AlAA 7]
s el et s 2 s F WS dElste] 28
st 9ltH(Frassinetti, Rossi & Ladavas, 2001;
Robertson & North, 1993; Pitteri et al., 2013; Priftis
et al., 2013). Pitteri 5(2013)<> Limb Activation
Treatment—Device (LAT—D) g}l &)= E4lo] ¥y
k= SThE o]gsto] =Hlo] v wiuict 37t ¢
& 5 EA R ARgalo]l HAE g v E1 %‘ﬂl
1+ TS Bl HEF Ake] HSHA] A4S Bar
ot '3tk Priftis 5(2013) 9] Aol X Pitteri
(2013) 0] ARE-FIE Bl A2l E 2lg3ato] Ul 5%
A FAE o Ad HEFT 3] AS5FAU s
H 3ok

HE 7] B o] B Y &
&) 2 Ao Al HHEAR) ¢4 J% Azst 2= 9
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5] s Este] TR HEF A0 A Vs
S B2 o7 Ho| AME-E okt (Norouzi—Gheidari,
Archambault, & Fung, 2012; Sale et al., 2014). 3}4
B 258 BUHE Bl ARl 9 s 2 gsto]

710 BETA FAZ A8 ALY AT 21§

S9E LAT-DS} GAFSE 715-S 3lek 4= 8o &
A ZREEAR AT NBF B4 44 )5 P

of] &3t o] thF-Eolltt(Varalta et al., 2014). H
of Varalta 5(2014)2 A|ZH4] d=wl e 4| 36l= 23
g ol gao] BZTA ZAZ A% A FA B

= A8sISie), 319 HEF EpelAl 23 ol8s
A7), Sk B, 59 AT «47]9} 229
T v o A, 319 A BT HEFA AE
Histe] ASHFA] SAE 215 A 5“*@} A e
S EA 25O AR 7 AR

ERE 5 7 &40 AT AES Ad s &
SEWF o} 5F HE 2E, 55 s Aleetl 9
Z|9k(Sale et al., 2014) HETRA] A5 93t 2ERZE
j]aEJ--Cq T%% Hohﬁg- i T “T‘E—EU]' Oq:FLQoq
3L O 2 e "41?& = Hes] we A4 oksk
TH(Varalta et al., 2014). w2} £ Ao M= AKX &
At TA e B 2RE o868 9&Y] 55 B
Z w0l HEFT A ASTFAl vA = 2E &
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MMSE-K) A7} 247 o]Akel=}
(4) Motor—Free Visual Perception Test (MVPT)
o HFFAIE Hole =
(5) 72 ool fl= A
(6) AE3 Al o] Gl A
Aol Folgh oAl dnk4] 5748 Table 13}

e
o

118 The Journal of Korean Society of Occupational Therapy Vol. 23, No. 2, 2015



Table 1. Demographic and Clinical Characteristic of Patients

Characteristics Subject 1 Subject 2 Subject 3
Age (yr) 64 68 57
Gender Female Male Male
Onset time (mo) 7 8 7
Dominant hand Right Right Right
Etiology Hemorrhage Hemorrhage Infarction
MVPT (score) 20 18 21
MMSE-K (score) 27 24 24

MMSE—K: Korean version of Mini—Mental State Examination, MVPT: Motor—Free Visual Perception Test
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(2) Motor—Free Visual Perception Test (MVPT)

MVPTE thdAke] Alobd & = ASTA1E F7tst
7] flste] ARgeE TR WA, A1 G A2
71998, A7t g, AR 38 F 57 9Y
o] 36w OE o] Stk HAF AFAL AlFEE
77~.83°|tH(Bouska & Kwanty, 1983).

2 HERA 58 &7

(1) Catherine Bergego Scale (CBS)

CBS+= Bergego 5(1995) ¢l &3l 7 A=
dHgetEolr Yehbe 8Ed dSFAY 1
AEE F7keb] lsiA PEESIeE o] HAR= 7HQ191,
% 471, B70, ) w71, A 12, AAIE) Q1A 7t
A F2), o] FAl T&, 31 12, AR 2AE 3|9}

O
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(2) M LI+7] HAHLine Bisection Test; LBT)
LBT= ASTAIE B7kel] 918k B0l o] HAR=
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theFst Zlo) o] 20709 Aol AdqtA el §Ao 9%, F
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AR ] S Alele] ARE S
BT st 5§ F A9 AleRE o] etk A3 slja
ZooA Hojt Aol7} 6.3mm vl A 7, 6.3m
oPdRl 79 st ASHA], 12.5mm o1l A4 4lst HE
AL st} AARRE AF| w827 4193 viskh
(Schenkenberg & Bradford, 1980; Zoltan, 1996).
(3) YHE ZHAH(Albert’'s Test)
[¢) HiE
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7] 98+ TFtoltk 71 21.5em, AE 28cm 1142 A4

2 A7) AARA e 40708 Eo1A Qe FR Agol 74
Q= widE o] Qlrk AAL S S B Stoh A Sl
FAsR= Ao & ATelME tida T A 3] et
A9 F IS 7o E AFEEFP o, AA-AAARTE A
F| %= 990tk (Fullerton, McSherry, & Stout, 1986).
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st W o g Z¥o] MAo] rhes)
7jeke] 910)S B 2

Grip softwaret
o} BUE el g AR
UL o] AlZHAQ] g uuls Algeb. A7 Es 4
FA o] chung ﬂ] ].1;]_ w3k HE:@]‘ &_7]}4_‘4 %;d
& AFs o HirElel AE I 9 - QlEo] 7l
r4—(Park 2013). ¥ Ao A AFE3E Amadeo® Z&2 138
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Figure 1. Amadeo® Robot

Figure 2. Act|ve —Assistive Exermse Usmg Amadeo
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M HpH
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HI

7124 Ask 52171 B 31711 S48k A4 1
39} 7| S A (Bt E=HAD) & Fol
SHA SAEE gRlahr] 8l 2xEHA HelE 7]
To 7 BT 7|24 AN 9 B L2k FHAE
71Fo®, FA7] BE 7+ 371 SAE FelA 71+
T} 58 #lo] A&lA 23]7] o) vieh A fro) gt wis)
7F Q= Aoz #1438t} (Noubakhsh & Ottenbacher,
1994).

1. QMMEOINS BERA AF, A% HID

o dAte] Aol 2] ASFAIE CBSZ A3 A,
T2 ZAste] vlwst An), A3 5 3 FrlelA] o
218 88 T, AR 25 61 A4, tldA 32 74
s St ot QIER-E E8t thdAt Bt % o
AR 12 63 A, dlPdA 2 61 T, uldA 32
87o] aH ek At 2% AaAygto A o] ASYT
A7} 2= Yt (Table 2).

Table 2. Changes of CBS Score Between Pre and Post Test

2. HEFAIQ s}

1) LBT &9 #s}

Ak 19] Ft ek 7124 A(11.82mm) oA 54l
7] BA1.17mm) 2 0.65mm 2% ek thdAl 22] H e
2= 7124 A(12.30mm olq A7) B(11.78mm) 2
0.52mm FAH T o=} 39 Htex= 7124 A
(11.51mm) oA 2171 B(10.98mm) & 0.53mm A% %)
o} tdA; B2 A7) Belld 7134 A9l et 2353
2 W o] 4Rl ghso] F W o] &0 YEhE R
SAACE frolsk Mgt YR tH(Table 3) (Figure 3).

2) UHE HAMC| FH4o M5t

3zt 19 F s 7124 A9.0070) 2ok A
7] B(7.2571) & ZFAE Q). dldA} 298] Htdg+= 7]
=4 A(10.207)) Bt} Z47] B(8.407)) & 745 <},
oAt 39 HASE 7124 A(9.297) Bk E4)7]
B(7.387I) & ZFAE| Q). tldAt 25 ZA17] BellA 7]
A A9 oty 2uFAHAF WE o]l ghEe] 7 W
ot A& o e ® BAH 07 {25 My} )
e}yl (Table 4) (Figure 4).

Pre—test Post—test
Subject
Observation Interview Observation Interview
1 22 20 14 14
2 24 22 18 16
3 24 24 17 16

Table 3. Change LBT Score in Baseline A to Intervention B

Baseline A Intervention B
Subject
M £ SD M £ SD
1 11.82 £ 0.06 11.17 £ 0.43
2 12.30 £ 0.12 11.78 £ 0.36
3 11.51 £ 0.03 10.98 £ 0.28
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Table 4. Change Albert’s Test Score in Baseline A to Intervention B

Baseline A Intervention B
Subject
M * SD M+ SD
1 9.00 £ 1.00 6.58 £ 1.16
2 10.20 £ 0.84 8.00 £ 1.56
3 9.29 £ 0.76 6.88 £ 0.64
Baseline Intervention
12.5 '
|
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Figure 3. Changes in the LBT Score
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Figure 4. Changes in the Albert’s Test Score
v. 11 & ZHA S Kol= A5 H1slgl7] wiEo]th(Halligan
& Marshall, 1992). Azouvi 5(2002) & A& H7Pit
¥ QATE Amadeo® ZHE 18T A9 B wk & AHBSRE 20iet AEA Wk o olFolsok 1
250] MEF A RSFA o] vlAE GFS Yol U RIHE %2 B7PF 7hesitiaL gl 2 Al
A, B A, ol CBSE A, A 2] A9 CBSel 1 AshE Anlww, i 12 89 &
2o} LBT, dHE ZAALE A&t AT A3, 7% A ot 2= 64 3 kR 38 7R skatE|o] i
A3} v wate] BERZEE A43 & 1E ikl Ap B Qg ASFATE FE e & T
A BEFAY st as geleigith. ik 2 Ay ATk I BRSS9 B2 A 37 didAt
M= A WA} gEo] ArrdE e HEEAS B s QM BEFAL s v
SR 5 S CBSE ALBSISld, ol A8 e MAAdEE & S
AdH R FHslo s JgATe o g or A o A} 2 o83 ke AE 5 BAE BT
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& HEF FA0] BSFA] 7o) HlwA GabEol9eS
olg 5= 9lglek. olels Auk A9 e, MR
SEUS A8 AN A o) Aol AN

ul olUg} Al FEw S AEE [ AT-DE 483

NHE

A el Aol 0‘?46}0% ERE ol 8s 99 &
& BE 5ol 7S] ASTA AE SF A s
A Y AR A5 ade 2l oles ERlE
T AHEskes & Butler, 2006; Frassinetti et al.,
2001; Gainotti, Perri, & Cappa, 2002; Pitteri et al.,
2014, Priftis et al.,, 2013; Robertson, Hogg, &
McMillan, 1998).

dehetal WHRAQl SF 3 Al B2, Al v =
WS A e B2, WET A $F Vs F
7R ohel MEA] A BA o o A e/}
FA o R wol &85 3 Qlrk Varalta 5(2014) -
BUHel Yo 7P ARl &5 & 5 ES she
Lycra® glove 252 o]-&3lo] AMX A3} SA1E A3
ﬂxkgl ‘Lé*‘wj*/‘] 7 Lﬁ\:e— 13t *Eh

¥ 399 42

thar AZbE T (Varalta et al., 2014). Z18vh
Algroup A17HA] w0 7 = ARx] g 3}
ASHA] 240 B3HE YERA| oo} ASTFA
off QloA A3t SA el oS Adxst
th(Frassinetti et al., 2001).
HSHA] AAE A8 AR Es SAE AR E we
TE TR 5% 50 234 o]t (Robertson &
North, 1993). 3|5k & AgrellA= AP435t A
£ Fl 23S o] 83 9E8 5F HE 55 o8
S, o= Amadeo®?] 5% £ L2113 Ho|wrt
U ol & tidab=elAl AgebA] 94st7] kol th
FF A olME 2RE 55 S5 oS A S
SAE Mgl HES St ASTAlel v A= 9T
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Abstract

Effect of Robot-Assisted Left Hand Training
on Unilateral Neglect in Patients With Stroke

Park, Jin-Hyuck, M.P.H., O.T.
Dept. of Occupational therapy, Graduate School, Yonsei University

Objective : The purpose of this study was to investigate the effects of robot—assisted left—hand training on the
unilateral neglect in patients after a stroke.

Methods : This study used a single—subject experimental design with multiple baselines across individuals. Three
subjects who have suffered unilateral neglect following a stroke were trained using a robot (Amadeo®) for 30
minutes per session. A total of 15 sessions were conducted. A Line Bisection Test and Albert’s Test were used
to assess the unilateral neglect of each subject during each session, and the Catherine Bergego Scale was used to
evaluate the degree of unilateral neglect in daily life pre—and post—test. The results were analyzed through a
visual analysis and comparison of the pre—post tests.

Results : All of the subjects showed significant improvements in the Line Bisection Test and Albert’s Test scores.
The Catherine Bergego Scale (CBS) scores improved post—test.

Conclusion : These findings provided evidence that robot—assisted left hand training is an effective approach to

unilateral neglect recovery after a stroke.

Key words : Robot—assisted therapy, Stroke, Unilateral neglect
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