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oA, B, A, AR
Ao 5 Age) sty A8
“7re ek 22 2 aku}
***7]_0131‘/].]6’]—_! 2k x) g 8k}
ool ek A e el A g st

TEXE

A B ATE W HEFT AE U OE AR EE AE380lE Al Hvp] 821 A7) 3E R
S} A7V 3] G T ol x| Gl sl opr A} s1al

AT ¢ HEF AdE T 3AE O E AR AR S 2 e AR EE S AT 167, A%
A5 TA U AEH AAABE e h2 7 1502 Yol 65757 A ST A& A A - 39| vl S 4
A 7)%5& 8|2 38l7] 98l Fugl-Meyer Assessment (FMA)Z A|838}9 1, dAANEEE FalsdS v wslr] 9
o F nctlonal Independence Measure (FIM) = A|8)&}3ich

2 D) AR R ekt AR e AR S A - 5w HET FAR] v S A7 2%

%1-%]-%_? g“eﬂ [¢) Ey:"slx% Oi%g}fﬂ— i]-o]é. oﬂ (D<O5) 7{%UH7H;‘<]E xlr/}o] _A/\]—;(]E }j o] H]g =
sS40 folahl TS AR 7153 AAEDE S50 FATAT05). 2) PhIS AT 5 £F
753 HAE AL DE YN A R o3 AATAE BT (p<05, r=.826).

AE ¢ AZAAETE SR Rl vlEl] v HEF A wh] S A 7] A E ST TS T
ATHs A& & 5 glglem, vhil 5 47 50] £57157 B E QANBRE S ee] JFL vlAoks A

.M E 1999). 53] A8 ¢ okst W A4, 249, NS

2 7l 58 AT 2EE AN glon

HETS WO S8 e 8 &oR AAEH (Gracies et al,, 2000), o]:= 2Akst7], % S171, 791 ¥=]

AgS fricste] &5] AA $252] Huh] (hemiplegia) & o} 2 SR1AQ el Fast YIS A Hk
o718k Ao R 5ol A2t @ QIR el Aol (Cooper, Glendinning, & Vierck, 1993).

Aopgol, Alzbgel 2 T2 nlst oy 7] H8E HEFOE QI8 £AEE vHS A7 o &4

o] FHkA tH(Dijkerman, letswaart, Johnston, & Macwalter, T 27 N e A=A o7 I BH 9long 3af

2004; Sveen, Bautz—Holter, Sodring, Wyller, & Laake, o] 5 79 5 FXAN77] YA E 2719 3

TAIAA} : 317) 3 (gichul73@daum.net) [| A4<: 2010. 10. 30 || AAd: 2010. 11. 17
x 2 =2 A =24, [| A 2011, 05. 11
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=49 X534 A7 Q¥ (Broeks, Lankhorst,
Rumping, & Prevo, 1999). wehA] 4] 5 243} 7]
g TAATIE ThFE g W o] Al H 1 Q=) o]
5 T UEA Yo 5 T (exercise training)
(Kwakkel, Wagenaar, Twisk, Lankhorst, & Koetsier,
1999), ¥4 #&F4 F¢ (task—oriented training) (Platz
et al, 2005), 71524 7] A= (functional electric stimu—
lation) (Ring & Rosenthal, 2005), E% X ZA& (robotic
—assisted rehabilitation) (Masiero, Celia, Rosati, &
Armani, 2007), %5/ 744 & (bilateral arm training)
(Summers et al., 2007) Fol At} skA|%k o] 9} 2w}
HS AR 9] A 54 FAlE B mE ) u)8o] 83t
1 A7IZE gk A of 4o A EE 2] wel A
FAe A7E AFs7]= o HH(Prange, Jannink,
Groothuis—Oudshoorn, Hermens, & Ijzerman, 2006).
w3k wie), A2AA Z:}Z_']-%]—OH 02 93 upH|Z A}A] 9
GzAgto] A A HEF A= vhS A Y Vs

QEOH 7\;3 o) S F= {\‘xﬂﬂ x%:Loﬂ 741_710 }z] 2= o] o

] (Blanton & Wolf, 1999), 7 23} x5 g3/} 744
Itk PR HEF 9219 H=7¢l QB E
T3] feiM s v S A G 7] Sl ES 186 ¢
A A A AN} A o4 o] g o] A xAFE o) E

of ¥ 5 9l QXA FA} B e sk sl A,
2005).

o] 3t Q1A & FA 2+ Altschuler 5 (1999) 0] Al¢tst
ALW7HA & (mirror therapy), Q1A% 2] & (cognitive
exercise therapy), JA =%
induced movement therapy; CIMT) &©] It} ol5 %

A& F'—XLEL—E‘ &7 35 BA Aol A 9] g0l
Shgol A o S 27 el Sl
74013}‘?'3 —%%i]EE A Y 2] WS 2R o g

(0] oke} o)<y, 2005) thARE A T A
289 01&'434 ‘%4 T A7 o ® A EH T
(8%, 2009). =3 ZA T4 5 % H]“}H]z ARG
= Algtato] U}Hlé A9 A FETOEMN E44H
FA 8] e o] Eo= ARR %‘f?(}ﬂ CE RS
gt AAlE dee) ke EATE HAE 5 itk
(Y&, g, g o 4, 2003).
oloh= de] Agu/iA g Aol v E vjuH S

A9l §H o] sl A2 FH A AAH A2

Z & (constraint—
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BE Agste] vpu|S A 9] 7]5& SR

5 2 (Stevens & Stoykov, 2003) H]wd
o] FA el 20 EAAUAOE AR AR
o]t} Thirumala, Hier9} Patel(2002)> A&S F3 2t
BAQ BE AR e} £ FAY A 5 FEYE I
(bilateral inferior parietal area) o Ya}-Eu]2 o <
o] 9= B A= 9 (supplementary motor area)©] &
AstE g glom olE HET F &S H T o
& Y9elA 1 75 tAete Az sE Sl 2% 7
e IEATIE GEs vzt sklnh Begk Ae )
MR FHo 7= sl $kR—21 4 %] | (patient—
directed treatment) & 44| 7]5& SAAIL 4 Atk
(Yavuzer et al.,, 2008).

Aw7HA AR 59 oS 283 A5 A=
= $Weo] A=} ol 8l Bal =itk (Ramachan—
dran, Rogers—Ramachandran, & Cobb, 1995). Rama—
chandran®} Roger—Ramachandran(1996)-& AF#] A gk
te SdE A mol A AHS AS AvlErglon,
EelE o] B2 =0 7 (complex regional pain syndrome;
CRPS)#} ¢ ¢4t (hand injury) 39 A7bst &ztajals
(hyperesthesia) 2] 72} A w5l 38l A135199 HH(Rosen
& Lundborg, 2005). Altschuler & (1999)-& A-&vi 7} &
W HET S e R A G s bERIS, =
A9l &5, Aol a3t lvkar A7hskSl o.M, Sathian,
Greenspan¥} Wolf(2000) & T ¥HE&F 3212 vhH]=
A9 HA AT £ oFy el aIt Qlas Balst
4t}. Sitbeyaz, Yavuzer, Sezer®} Koseoglu(2007) 3}
Yavuzer & (2008)& A&NAEE b7 HES

o WACR A9} apA] ol A 8sldle Al % 35
I} 42715 9 8] 7] SRl o] Hrkarl skGit

e olelst M3 A5 AT tiidTe] A%l
2o TAE o]Fo]x#] %519 0 (Altschuler et al,,
1999; Sathian et al., 2000; Stevens & Stoykov, 2003),
A& A ZE o] &3 A 7152 Wgtel| upe} gL
5] AAl] gt A= vl Esk e lTh =3t
el Hupy] 8249 51475 Sl AN EE
283 A= Ao (e, 2009) A7) 3] &l A
SR EE 488 A7 vEst Aotk uebA £
AT T HEF S I CRE AER AlvEE
uH & &9 $4 2} A HHglo] mhi| = A

Oz

Fl

o -
2918 E 3k AlZ



o] 7% gl vl Gl el opr A} Fhek N o3l vH HEF AR L AT FAE olalst
T AR RE S A Vs dHeo] LS I Fojepllvtar so)gh Hvh] S-S o R skl
& TR AW FFE A A e e Lot =y ol Al E W8 A AH(Mini—Mental State
LEIT el Examination—Korean version; MMSE-K) |4 247 o]
FOE QA 715 Aol7t flaL ASFAIE XS AA
7} 58, 2= A A Asto] glo 717} 7|3 E Qo] o]
. |+ ol Zol7k §lo] A ez vl8-= ofslietal wE = 9l
£ 212 vH)Z Brunnstrom 23 £9] 38 dA7F 1~3
1. A5 A SHA| AfolQl S-S o AAskGIT). et A =
As efsto] F 309 A7 A Al 5 7 e
£ 03_?- 2009 11858 2010 38714 el & 7R 9 A& AR5 TAE T YT 151, 91
Az FE oA Adstd5839 CDolv A7]ed Yy AR Y A54 A9AE A4S w2 dhxa 15%e o
=29 MRD°ﬂ oJel] HEF o ek vl o] Wy EhA] 6 O & A A7 tdA=e] ARk 542 G D
H1 AT OjaAte dE £4 (N=30)
=4 an AT (n=15) gz (n=15)
o Ak 5 (%) At W5 (%)
g4l o 8 53.3 11 73.3
o 7 46.7 4 26.7
k) 394 o]s} 1 6.7 2 13.3
40~ 494 2 13.3 2 13.3
50~59A 7 46.7 5 33.3
604 o) 5 33.3 6 40.0
ol HED 12 80.0 14 93.3
734 3 20.0 1 6.7
IRl REE 12 80.0 10 66.7
4% 3 20.0 5 33.3
8713k 7~1371¢ 12 80.0 9 60.0
14~20714 2 13.3 5 33.3
21~27714 1 6.7 1 6.7
AT AEINAE o A E A
H2 X2 M AT - AT OH|F A7 | st 8 8Es 2l s Hi
FMA®? FIMP
M * SD g M £ SD ' P
AT 17.93 * 13.94 953 349 67.87 £ 10.26 1397 195
13 ey 13.60 = 10.76 72.33 T 8.04
aFMA: fugl-meyer assessment PFIM: functional independence measure
*p<.05
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D &g 2

o] Aol Agg HSlel FH o7 AYF 35x
35em?] A&& AHE-8to] thdAkel 10cmE ozl Jiel]
Aoz ARon, tdat A AES A8 el 4s
AellA rH5 02 15ecmEojxl el 91231t Blnp]
5 dAE 7H7] 9% =R 156X 35X 15em o] v
& AHagl o Aol HlehH] 59 wkedo] Kol
e AR, tiETellM e BlepH5 9] Bkl B
oA = AE= ARt

=X

2) MII7 |

olr

Fugl—Meyer Assessment; FMA)
g Anpr] Sajol A 5 £
FAAN S B Y U E HE
oA AFEH I gloH HESF o] 9
7k A7FER S, see 545 4
At} (Fugl-Meyer, Jaasko, Leyman, Olsson,
ghnd, 1975). Fugl-Meyer 5 (1975) < Brunnstrom
Ao 2578} 852 69AE ZAR 50714 9] Al
AAE A Ysto] FrteT-E pdsilen 74 4
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o} (Duncan et al.,
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J) dedEas £ 7 1 U SEAE

(Functional Independence Measure; FIM)
1983 Granger ¢l 24| 7=l om Zhofile] o
s MR o5 Frhehs W 0w HARARE .83
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~.968] H2 AR gy AR o] A3 Qe (Granger,
Cotter, Hamilton, & Fiedler, 1993). 7|53 <3} Q1%
o] 27k4] G o vy WA, of - AW 2 o]F,
A7)/ A2} AFET} At 9. 27), AFAE, ALE] A Q1% 9]
671 W5 F 187) AF-FEOR o] Fo A o5 FA A L
=3 }%L—’F U A S Zh=th e 7 vl AL
3] Q1Aol| thsk H71E EFstal ol Aol 5ol 7}
G5 =30 Ao wh ¢k ool 57 14
~7Ae JaE oA A7 184 A1 1265 0% o) Fol
91t} (Stineman et al., 1996)

0

152 WAIS] 915 WY F
6714 o)) W] HEF BAE YO AN 0
v B2 2} PolA] B0 AR © 7 B1E Sl
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1) HZ20W7HX| 2 (mirror therapy)

B Aol AFR3E AR 8 22T Yavuzer
Z(2008) 9] AN 8 =2 g #Mof| A ALE-3E A g
O} A ZEINE AMEITE AE T b A

A 910 57 0 2 AR A% ool glof vl 8 71 &
Holl Wlrhil S 8 A% ool T3tk ALl 0.4 o}
W29 FAbE £AQle olopsh Huh|% & Aok



| A 47 (% 30%) : MMSE—K, MVPT, Brunnstrom 2 ¥

AR ET(15%)
AED)

T2 v

A ET(157)
(=)

%7] B7HFMA, FIM)

| 5 Aeke] vhi) 3 447153 APV BEE $959 544 A4

AgoAA g A&
119 20% F 53] 119 208 3 53]
I |
A5 A YA 8 A5 AYA 2
119 30% ¥ 53] 119 308 ¥ 53]
| 65 ¥ |
| A B7HFMA, FIM) |

Jg 1. A7 EX Y Y

oA 75tk wlepn|S A= -8 AAE A 5
TAL A I, 39, &5, &7 25, A +F
= AASglen] 5 Al uep| 5o o] GAol= Ft

38 3. 22| X =
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shc) 72 T2 97 A8 o5 X &20l T E S

AAE o sl F2-S 2034 1M ER S5HE AA
3T HE 7} 287ke] FA7E A1 FF WYL &)
A FATHTH 2).

2) Q4| 2 (sham therapy)
tf kol Al E = 9AHA] 2 (sham therapy) &= A&
RIALE A Ok W& ARg-sto] Hlmu]S ARA 9] AR &
Z0lo] Ho|x| 9| Fh= Ao AT} Tolsk Wy o
2 AEstolth shaks AAkolo] SR o= 497 H]u|
9] giedo] HolA| O Aes ARG A% ghel| ghiTh
A& AR A e WS ARgEh Ad e 22 Y
o5 Ak el s2E 2034 I EE SAE A
Aletom M E 1F 233k FAVE 7HA AL 7 H
abA] kSt ™ 3).

o

TR 27 9] #4L SPSS version 18.0 £A22] =
IS o] &3teleh At tidAte] WA 548 7
SAE ol gsto] MIEEA S AT A5 A A A
Sl NA & e A E A 2k vh|S A 7
3 ARG Ds TR 2N AAE Hd SH
2 T A& AHSIlth ASiA s Ada) 3=
ko] 2t A A - 3] vh|E A5 e
& T s st fal dexE T A4S At

B3 Az SMAE - FFMAES

Oﬂ.o—‘ﬂ wh) S A 750 LS T g 5

A - 3oh ekl Ao AgS dolrRy] HEl o] At
(tWO way ANOVA)-& o]&3&}gith vl Ab=] 7]
)23 gglgl—i Aau a‘/l Ahb,};ﬂe oLo}Eﬂ _,4 H
A2 A4 (pearson correlation coefficient) 2 2 A|
AR froFE e 06% sklth

2 ¥

m o+ Zaf

LASWHRES ?ldXlz SA & - 22

OHH| & &A17|s Hat H W
AeiWARE o Addst ARE & 2L
AR Y v 4 XUI%% Hlae] ¥ A3 AdT

A& AR FA A9 F9 FMA A57117.93+13.94
o4 40.47+13.96% ~7}ﬂoi EASA 0= §olet 3}
012 HATHp<05). UZEFIME X7 ZA4] A3} 3o

FMA H<7} 13.60£10.76914 25.67+15.15% <7+
o] TATA T 2% AFol 5 HATH(p<.05). A L
72 A B% 28 =4 o]& FMA A7) B8k o
7 595 Z7}E 0] nhH|E AR 759 SAFS UER
AUTHGE 3).

| Z A7) 59 %ZH A -39l é]\i‘r
dold dat 27 A - & o]

A5 33 A7 9 FMA @?t AR

Az A F

t
M £ SD M £ SD P
AETE 17.93 * 13.94 4047 + 13.96 8.740 000
o) 2 13.60 + 10.76 25.67 = 15.15 7.181 000
p<.05
B4 FMAE SO Lot R E B & - T2f Ao 4S5 &E
p
A H -5 126.418 000
At 4,136 052
A A - T Jek 11.568 002

*p<.05
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Z=rym Sy

JEHAXNEIMA - FFVAES
(x 2RfUTHE £ 1SE )

Hol H|w

Al 23105, 42 2t skl e 20
oo w}a} FMA 4 B84 0 2 5213 7jo]7}
Ak A7 A - 9 Ao A4l BASH
28k 2o & HATHE(, 28) =11.568, p<.05).
ALl A 7 Aol S 8 5] vla) EA5H

o8Il PH S A7) 50 FEE T GE 4) (1] 4).

23
o7
2]
o=

119

100 T

- —/’.
Lo} o |

I
70
)

50

=T E EHE

JHANESME - FFAMETE
(» 2X{4{= +1SE &)

Aot B

1026914 89.80116.330.% F7}E|o] BA A o7
o8k Aol 5 HATHpL05). ol E A& T4 A
3} F9] FIM H427} 72.33+8.04014 85.00£9.11% =
7helo] SAIEHA 0% o) % Alo]E HATHPL05). A}

Hom % Ak wE AR F4) olF FIM 347} £78
A 07 903 Z7lEo] AN BIE Sra) s o] SkA
= HERHHGE D).

WP S5l g FA4 A - Fo} Pae] 4
48 golit A7 A8 A - F A ) &3] o 3
Aol X A} A7 0| FIM 45e BASH O &
o5 Aol & B (p<05), A& 1 & ol

A kel w2} FIM @#t
AATE A E A -

Hﬂ
L
I
)
o
i
o

LRER

A5 A A A5 A5
t p
M+ SD M + SD
AF T (n=15) 67.87 + 10.26 89.80 * 16.33 6.609 000
27 (n=15) 72.33 + 8.04 85.00 = 9.11 6.575 000
*p<.05
B 6. FIME40 L3t X2 57 & - $9 AT 4358
F p
Ag A -5 81.301 000
Ak 002 964
AR A - T A 5.832 023

*p<.05
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FMA FIM (VD) FIM(C)
FMA 1.000
FIM (M) 826 1.000
FIM(C) —-.290 —.344 1.000
FMA: fugl-meyer assessment
FIM(M): functional independence measure?] motor 2} ## ¥ &=
FIM(Q): functional independence measure2] cognition®} & ¥ &
* p<L.05
o7 Fogt AolE BATHE(, 28)=5.832, p<05). b oM AR B T HES A9 vh]S A
A AgmiA s o] AR el vls) FA% Veg TR AT SRl & AFelA = 671€ o4
Ao o YdAGSE ol FAE AU o] WA HES At o g vHS A5 ol
(X 6) (2% 5H). Hole& FMAE Fsto] 388 o glglom, o]7& A
ENA R WA HES SRk vHS AT s s &
3. OH[F A7 s dadgeds o5 AT 7189 Ao} Ak RS FR1E 99
O ALHEtA| o A ol AEiiA e} A s FA Al BlwE

nH S A7 53 Ay 3
£ oo} A3} FMA <=9} FIM motor &
o= Fofg Apo]E HGloH (p<0b), A X2
IS BT (r=.826). FIM cognition 353 &
AgtA o5 Fogh pol & HolA| ¢gkgkow, kv &=

3

2
)
i
rlo
o

g wolx| gk}, webA vl S Ao 257 s
e ARG EFI FATA R Fo7 A
He& & A& D)

V. 2 #&

-’*‘Ijz
-
>

2

25 A Aol Hopd] fxke] AA7]S 5 A

S} A7 Bl QAR DFl viAe Gl el
Zotr Ak Aletivt. A B A g ol A
A7} 3A o] 3f, 2 e 674

= ATolME AN EE Al At

Brunnstrom 2, £ 3] &

4 o]}e] A lc] Z 42 garoz A sk
Wade(1992) & HZE% 3219 7)54 &% 382 gnl

Aow 3714 O]LHOﬂ 3| 5o] "k 5431 14', Altschuler
5(1999) ¥} Sathian, Greenspan®} Wolf (2000) 2] a1+

32 KSOT Vol. 19, No. 2, 2011

HIS &2 Alobellq 7he AlZbe v =ms Adet A%
Miltner, Bauder, Sommer, Dettmers €} Taub(1999)+=
%7 (motivation) 01 8] =7} 7H4E& A A8+ Th Blnfy)
o] £52 oAl oS ALE-S f RGP H o]

W% A o] Ao] S7HRITRE Aol e PR of

7

XA 78 94| 74 (interlimb inhibition hypothesis) < Al

SIS, 95 A AL Wl 1] AL
AR R 9% 479 44 A7) el
o oI5 A A oS 0 s o

A= Blnh| &0 5 Ak ol s oA 7%
o] AgtE]o] Hlnpu]Z%2] 75S FAAA F Uvk= 7
ot} & & 7MlEE HFARI L5 =
T o“jr(Wolf Lecraw, Barton, & Jann, 1989).
oA A 7]E £l Ao s we o
34%%-4 75%7F S EH EFO0E A7)l ¢
& QTS vAH o] Z Il A 2] 3] Eo] shA|of H]sf
A2 o] Fo] 2|#] ek=t}. 18] 1 AA] 9] 35S s
o] B 5} B =] 7], 22 eb] 9 2L vl Ag
71558 3o ] Fosta oEAR]I vlnH] S ARG o7 <l
&l w59 g5 HAREo] YA H et o] 2 <la)

A E A PAGRE B8 5 9 AEHQ AFol

LE T R
2537 o] 449 71 5% Al)z o) o] &

iy ﬂ!lo 1

Fm
fols
A=)
i

r1r 2 52



Al Bk (Feys et al,, 1998). 449 7154 58 =
e = AA A AL S H Y92 AxAgE 2l
A FA7F @ FH Y o] 3t Q1A 4 FAZ Altschuler
5(1999) & AZvZNARE ARSI L, # A4 A
SE ANAEE A4 s Tl dAw A
o] = Asto] HrkA s SATE FAE ol

(Siutbeyaz, Yavuzer, Sezer, & Koseoglu, 2007). F=3F
o= B A5 FHE = 2
thaFahar (Jack et al, 2001), A& A
Ve F=Y LETAL b stef W9 T %
ZtH(Yavuzer et al,, 2008).

£ AT AN EE & AT ARAEE
B ozEel A7 S v mee Ao 9 BT AR

T FMA A7F 2l sl S7H= A RE 21 2 24

[R5
2 52

Bl ofN ok
=4
o

X o
ay)
1o
02,
fol
2L
ojo
=
X
)
o
=
=
Y
Al
o)
ae)
©
—(_04
02,
)

Aetol nlsf FAEH SR FoJetA v S A7)
o ASIT web A eiZfA 271 9
e TIAATE As & F ook
Altschuler &(1999)& A&m/HAEE W HEF &
Aol A A8t Al A9 7l Tl a3t itk
1 3k$le ), Sathian 5 (2000) = A&/l 27} Hd
E% ] A9 A9 oy Tkl a3 ok
1 3k} B3 Stevens ) Stoykov (2003, 2004) &) A+
M= HEF el AEWIARE A& Al
FMA®] A7} g o] 442 7]s Fxlol a4l A
grolgla AAlE = ol B et RS
et a5l

S
o
T
>,

ri,
5

o

B T] (2004) & 3A 7152 AA ol Slsel®
WIHESFE Yot 7154 do7} flohd AAZ oz
A 750 HAGL B 4 glokar sl 1R E
2 AT Aol A ALuNARE g AT A
S S UETY] QNS E T S S v 2 4
I F AT BF AR FA olF FIM A7} rest <+
7belo] G E T S YERAE, A

B3 AT AU JEAEAIA AR e
o] AR R Aol W3l EATA 0 flahl
DY S0l FYHUSS o 5 Utk ol
A NARI QA B0 APABEE S S
AR 212 o 5 9T,

AR Aot AT A LRI 4]

FeQloug A

o i
©
o ok
o

el = A5 A g g s Y
& WA BRG I A & 5 Ul

w5 A7 53 ARG ST T A
5 Yok A vpu|S A5 575 vEE o
R F Fost daaE BS & & oo
o| AL v S A5 el et RE 7150 A
DS oS AaaAE Belvkes 143, A
97 A8 A (2003) 9] A9} AA|sh= A} splnh
53 Brunnstrom )5 @A of] W FIME ¥ 28F31 & A

Brunnstrom 3] @Al w2} FIM <Foll A 2] 5 2fo
7} &5 glskith(Katoh et al, 1996). Yavuzer 5
(2008) 8] Aol = AR 87} obad7] HEF
SAF] AdA1 9] 75 el W &S v A, FIME] A
Z3e] FYolA T o] P ATt slet 2 <
TANE AN E7L A 715 3 5a XA A
A9] 75 EEE 57 e ) dE g 7Y

2o gElo] o] d9] AT Ao} AR,

olr

2 Q7o AFHE AR 59 BAUL oz A
Aajgi7]e] wE vl SAe] oje sl A4S ke
o weaith A & 4 glom, A8, ASTA 44
2 AN PR ko rt AT BHIA HAlol
A ALuAA LS Tl el 442l A7}
B ashich mak FA2AE AN Fafel Ake] 4
sho] W2 A 7150 A4 Fafo) ig ATE B
@ itk AR F4 A A ), 89, &%, 271
o] %3, A1) WA AlAsto] 47 o) e F4)

& A8zt Qo] 71541 olo] Algto] g3t 1]
2

KSOT Vol. 19, No. 2, 2011 33



v.d E

2 ATE AL ETE Hepr] #2424 7] 52
: A= Qe dial] Gobr izt AAIEH3l
17k 2009 11956 2010 32744 570
o 2A1%E Fr ol AAlsksict. A did
of wpe} HEF kS v #4304 v
AAA 5} AgNAE FAE TS A
59, AF4 YA 5} AR TAE B
HOo® tro] 657 AAISHITE A= T4 A
5 A7 s& vlasl] 918 FMAE Al3sk3l
, WIS E S vws] $st FIME Al
tolom thea 22 AaE Agith
A, 7%@1}1711 A5 D A E Qe A5 A
R WH np| S AgA] 75 EAIEA
o o9 Px}O] 3(p<.05), AL H & H o]
AT At Hlsﬁ Eﬁlﬂﬁﬁi frelstA nhilS A
27155 0] 3= A Th(p<.05).

=4, A/l R A AR A A5 FA
A5 RgEs e %ﬁlf‘f‘ﬁgi o]t 2t
o]5 KW (p<.05), AN &
of Hl8] FAEH 2§28 LA
t‘sk)\}ﬂ 04\;].(p< 05)

AR, v & A7 e 25715 ddE ddaE
e %Y BASA 0 7 Fo3 ANdAS Bt
(p<.05, r=.826).

o)< éﬂr?— &3
uVH ﬂzz

0
o M |o
é—‘:zﬂl

o Rl Hdob BN oot
011
N

¢
.1

34 KSOT Vol. 19, No. 2, 2011

il

|12 3

A9, b, AdE, A8 (2003). v Hopa) 3
Ao A A5 A 5 Alst A= ) sk
2to|sts| x|, 27(6), 813—818.

2R3 A AEA. (2003). Hopr] 3k21o) gk= A
]% 6(;1:/\}0] onhgﬂ 1:6__4 :’,:zsﬂoﬂ ] ]

& LS x| 28¢5 K], 11(2), 65-75.

w7, ZmlE. (2005). HEF Ak AgE flsk 914
A FAAZEORA Y] SN & FHE SRS
2§58 K|, 13(2), 109-120.

ubAn] (2004). JHAE A TR0l FEN 30| Of
HEEF &tel & 7|5 3150 AjX|l= FE A
AFEEQ] =, el B, o

e, (2009). HEX|E7t HOH| 2K

oo},

4 o]gka (2005). AR Ao WA Qx| 2%

SRR R RS
A& HESX],9(2), 142-164.

3. (2009). &5 eHAte] 7|0l Ciet QIX[ RS
89| &3t AAfek9)=E, A g, A

Altschuler, E. L., Wisdom, S. B., Stone, L., Foster, C.,
Galasko, D., Llewellyn, D. M., et al. (1999). Reha—
bilitation of hemiparesis after stroke with a mirror.
Lancet, 353(9169), 2035—2036.

Blanton, S., & Wolf, S. L. (1999). An application of

upper—extremity constraint—induced movement

therapy in a patient with subacute stroke. Physical
Therapy, 79(9), 847—853.

Broeks, J. G., Lankhorst, G. J., Rumping, K., & Prevo,
A. J. (1999). The long—term outcome of arm
function after stroke: Results of a follow—up study.
Disability and Rehabilitation, 21(8), 357—364.

Cooper, B. Y., Glendinning, D. S., & Vierck, C. J. Jr.
(1993). Finger movement deficits in the stumptail
macaque following lesions of the fasciculus
cuneatus. Somatosensory and Motor Research, 10
(1), 17-29.

Dijkerman, H. C., Ietswaart, M., Johnston, M., &
Macwalter, R. S. (2004). Does motor imagery

training improve hand function in chronic stroke



patients? A pilot study. Clinical Rehabilitation, 18
(5), 538—549.

Duncan, P. W., Goldstein, L. B., Horner, R. D.,
Landsman, P. B., Samsa, G. P., & Matchar, D. B.
(1994). Similar motor recovery of upper and
lower extremities after stroke. Stroke, 25(6),
1181-1188.

Feys, H. M., De Weerdt, W. J., Selz, B. E., Cox Steck,
G. A., Spichiger, R., Vereeck, L. E., et al. (1998).
Effect of a therapeutic intervention for the hemi—
plegic upper limb in the acute phase stroke. A
single—blind, randomized, controlled multicenter
trial. Stroke, 29(4), 785—792.

Fugl-Meyer, A. R., Jaasko, L., Leyman, 1., Olsson, S.,
& Steglind, S. (1975). The post—stroke patient. 1.
A method for evaluation of physical performance.
Scandinavia Journal of Rehabilitation Medicine,
7(1),13-31.

Gracies, J. M., Marosszeky, J. E., Renton, R.,
Sandanam, J., Gandevia, S. C., & Burke, D. (2000).
Short—term effects of dynamic lycra splints on
upper limb in hemiplegic patients. Archives of
Physical Medicine and Rehabilitation, 81(12),
1547-1555.

Granger, C. V., Cotter, A. C., Hamilton, B. B., & Fiedler,
R. C., (1993). Functional assessment scales: A
study of persons after stroke. Archives of Physical
Medicine and Rehabilitation, 74(2),133—138.

Jack, D., Boian, R., Merians, A. S., Tremaine, M.,
Burdea, G. C., Adamovich, S. V., et al. (2001).
Virtual reality—enhanced stroke rehabilitation.
Transactions on Neural Systems and Rehabilitation
Engineering, 9(3), 308—318.

Katoh, J., Ohsaka, G., Hara, Y., Ishilara, K., Taniguchi,
H., & Narutaki, K. (1996). ADL assessment for
hemiparetic stroke patients based on the functio—
nal independence measure. Journal of Physical
Therapy Science, 8(1), 9—12.

Kwakkel, G., Wagenaar, R. C., Twisk, J. W., Lankhorst,
G.J., & Koetsier, J. C. (1999). Intensity of leg and

arm training after primary stroke: A randomised
trial. Lancet, 354(9174), 191-196.

Masiero, S., Celia, A., Rosati, G., & Armani, M. (2007).
Robotic—assisted rehabilitation of the upper limb
after acute stroke. Archives of Physical Medicine
and Rehabilitation, 88(2), 142—149.

Miltner, W., Bauder, H., Sommer, M., Dettmers, C., &
Taub, E. (1999). Effects of constraint—induced
movement therapy on patients with chronic motor
deficits after stroke: A replication. Stroke, 30(3),
586—592.

Platz, T., Eickhof, C., van Kaick, S., Engel, U., Pinkow—
ski, C., Kalok, S., et al. (2005). Impairment—
oriented training or bobath therapy for severe arm
paresis after stroke: A single—blind, multicentre
randomized controlled trial. Clinical Rehabilitation,
19(7), 714-724.

Prange, G. B., Jannink, M. J., Groothuis—Oudshoorn, C.
G., Hermens, H. J., & Ijzerman, M. J. (2006).
Systematic review of the effect of robot—aided
therapy on recovery of the hemiparetic arm after
stroke. Journal of Rehabilitation Research and
Development, 43(2), 171—184.

Ramachandran, V. S., Rogers—Ramachandran, D., &
Cobb, S. (1995). Touching the phantom limb.
Nature, 377(6549), 489—490.

Ramachandran, V. S., & Rogers—Ramachandran, D.
(1996). Synaesthesia in phantom limbs induced
with mirrors. Proceeding Biological Sciences,
263(1369), 377—-386.

Ring, H., & Rosenthal, N. (2005). Controlled study of
neuroprosthetic functional electrical stimulation in
sub—acute post—stroke rehabilitation. Journal of
Rehabilitation Medicine, 37(1), 32—36.

Rosen, B., & Lundborg, G. (2005). Training with a mirror
in rehabilitation of the hand. Scandinavian Journal
of Plastic Reconstructive Surgery and Hand
Surgery, 39(2), 104—-108.

Sathian, K., Greenspan, A. [, & Wolf, S. L. (2000).

Doing it with mirrors: A case study of a novel

KSOT Vol. 19, No. 2, 2011 35



approach to neurorehabilitation. Neurorehabilita—
tion and Neural Repair, 14(1), 73—76.

Stevens, J. A., & Stoykov, M. E. (2003). Using motor
Imagery in the rehabilitation of hemiparesis. Archi—
ves of Physical Medicine and Rehabilitation, 84(7),
1090—-1092.

Stevens, J. A., & Stoykov, M. E. (2004). Simulation of
bilateral movement training through mirror reflec—
tion: A case report demonstrating an occupational
therapy technique for hemiparesis. Topics in
Stroke Rehabilitation, 11(1), 59—66.

Stineman, M. G., Shea, J. A,, Jette, A., Tassoni, C. J.,
Ottenbacher, K. J., Fiedler, R., et al. (1996). The
functional independence measure: Tests of scaling
assumptions, structure, and reliability across 20
diverse impairment categories. Archives of Physical
Medicine and Rehabilitation, 77(11), 1101—1108.

Summers, J. J., Kagerer, F. A, Garry, M. 1., Hiraga, C.
Y., Loftus, A., & Cauraugh, J. H. (2007). Bilateral
and unilateral movement training on upper limb
function in chronic stroke patients: A TMS study.
Journal of the Neurological Sciences, 252(1), 76—
82.

Sltbeyaz, S., Yavuzer, G., Sezer, N., & Koseoglu, B. F.
(2007). Mirror therapy enhances lower—extremity

motor recovery and motor functioning after

36 KSOT Vol. 19, No. 2, 2011

stroke: A randomized controlled trial. Archives of
Physical Medicine and Rehabilitation, 88(5), 555—
559.

Sveen, U., Bautz—Holter, E., Sodring, K. M., Wyller, T.
B., & Laake, K. (1999). Association between impa—
irments, self—care ability and social activities 1
year after stroke. Disability and Rehabilitation,
21(8), 372—377.

Thirumala, P., Hier, D. B., & Patel, P. (2002). Motor
recovery after stroke: Lessons from functional
brain imaging. Neurological Research, 24(5),
453—458.

Wade, D. T. (1992). Stroke: Rehabilitation and long
term care. Lancet, 339(8796), 791—793.

Wolf, S. L., Lecraw, D. E., Barton, L. A., & Jann, B. B.
(1989). Forced use of hemiplegic upper extremities
to reverse the effect of learned nonuse among
chronic stroke and head—injured patients. Experi—
mental Neurology, 104(2), 125—132.

Yavuzer, G., Selles, R., Sezer, N., Sitbeyaz, S.,
Bussmann, J. B., Késeogly, F., et al. (2008). Mirror
therapy improves hand function in subacute
stroke: A randomized controlled trial. Archives of
Physical Medicine and Rehabilitation, 89(3), 393—
398.



Abstract

An Effect of Mirror Therapy on Upper Extremity Function and Activity of
Daily Living in Patients With Post stroke Hemiplegia

You, Su-Jeon®, M.S., O.T., Hwang, Ki-Cheol"", Ph.D., O.T.,
*** Ph.D., O.T., Kwon, Hyuk-Cheol """, Ph.D., O.T., R.P.T.
“Dept. of Occupational Therapy, Kyung Hee University Medical Center

Kim, He-Jeong

“Dept. of Occupational Therapy, Kangwon National University
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Dept. of Occupational Therapy, Graduate School of Rehabilitation Science Daegu University

Objective : The purpose of this study lies in finding out of the effects of mirror therapy on the upper extremity
function and activities of daily living (ADL) of hemiplegic patients who have suffered a chronic stroke.

Methods : This study was carried out with 30 patients who were diagnosed as stroke victims. For 6 weeks,
the subjects was divided into an experimental who had mirror therapy (MT) intervention, and a control group
who had sham therapy (ST) intervention from November 2009 to March 2010. The study procedures were
Fugl-Meyer Assessment (FMA); Functional Independence Measure (FIM) before and after intervention,
according to an upper extremity function evaluation; and an ADL performance ability evaluation.

Results : 1) The affected upper extremity function and ADL performance ability of the chronic stroke patients
of both groups, under MT and under ST before and after intervention, showed statistically significant
differences (p<.05), and the group under MT showed a statistically significant level increase in affected upper
extremity function and ADL performance ability compared with the group under ST (p<.05). 2) Also, the
affected upper extremity function showed a statistically significant correlation with ADL performance ability,
which is related with motor function (p<.05, r=.826).

Conclusion : MT increases affected upper extremity function and ADL performance ability in comparison with
ST, and affected upper extremity function affects motor function—related ADL performance ability.
Accordingly, MT would be an applicable treatment to improve the functional recovery and ADL performance
ability of chronic stroke patients, and follow—up studies should be carried out focusing on and various

functional programs rather than focusing on simple task fulfillment.

Key words : ADL, Mirror therapy, Stroke, Upper extremity function
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