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2| 7] ASAEA NEF BA) A 5 715
VIR A 52 v

A9z, HAY, e, foq
‘FAAZR BTG AR R AU
“QAdEtE nass s 21A) wa

FEES

5434 719 AgX st HEF 849 A &F Ve 438 E AAALE I8 X aRE
ol w2} gk

AT 2 QTN AHEE AT AAle AR-ARE g2 Aotk A7) d A HEF drhh)
@S 2 AT 89, URT 10802 o]FolA Qv ZE A FA 717 Tt FY 59 drt
A AJAGE oy AT GA| 7Rk ALAEE F7t2 FLUeith 3A Jike] AL EE 4F
2k F 53], 13] 3084 ¥ 203712 PSS A9 #4271 A9 A B34 (Fisher's exact
test), 9F& 2549 A4 (Wilcoxon signed—rank test), ¥—3EY UZ4 (Mann—Whitney U test)
A& 3ol

A3 AR ik A 2 Aol ERER] gttt FA F, A 7|6k AL EE FE3 AT
A& Fugl-Meyer Motor Assessment (FMA), Action Research Arm Test(ARAT), Motor Activity
Log(MAL), 25X o8 3919 g e oA v)$- f-2¢t a3E vehdoltt. dutd A& &
gEoke gz e AT vl7EAZ ARATS MALS] A5 718 Rolov), FMA g 23
HE SAYANA Y AF S YERA] ity Jd 7 v]@eA = FMA, ARAT, MAL, 353X 3

A9 &3y, BuggoA Fo7t Aolg Rk

(A 7|HEe] AEXEE ol &% FAVE HEF A MA T VeH AL IAALE 3]F

#7} 5SS

2

fo rhu oo

FAo - A 71 ALA &, HETF, A &F 7E, LEAE A

I. M & Wallsks 7 2 990F shtelth(De Kroon, Dzerman,
Lankhorst, & Zilvold, 2004). WA 7119] S04 3
EZ S50 32 A vhs =2A oA 5SS He-A07 o AU A 85 A vha)
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35e £ A7 537} ¥ vk (Petruseviciene &
Kriscitinas, 2007; Shelton, Volpe, & Reading, 2001).

AT ] ATHl Aes FiL AR 1S5
4] $APE 5O F Al S Fshs A=
Holch ofd W A& o]elel] o] 1n|d A7
QFEA gro} Hlg—A o] Holukar FA7E 1kl
Eelx #8a7] golsttt(Arya & Pandian, 2013;
Invernizzi et al., 2013). B3t A7} H5H0]A] Lo}
RBEe] 91310 glar 215 vz} A1g PRkt ARGl
Agte] gick= gAo] tk(Altschuler et al., 1999;
Thieme, Mehrholz, Pohl, Behrens, & Dohle, 2013).

7188 AZAEE ofgfZe] 93 - 9, E53 &7
2o H9 -, e - xpw 23, ke o SO &
AYdow FAE FAY 7Rk AeAgolth g1
o714 e A 719k (task—based) AEAE=
71E FAY 7 AZABAAA A AFA F4
(task—specific training) & F7}3t AW o|tH Arya
& Pandian, 2013). o] 7]& 712 A 8 @XE2E &
29! thalel] 7+ 571714 Hols w719 22 7]s4R)
& AE AANEE Al SEh

IA7F FREE A R o] Fojg oA thdAtE
ol t & &/w= /A & ¢ oL el did A5 H
3} F71E =Y 4 JtH(Trombly & Wu, 1999; Yoder,
Nelson, & Smith, 1989). B3t 2H4| =88 53l &4
d W5 A 2436 7e s B5AI A (Arya,
Pandian, Verma, & Garg, 2011; Lee, Kim, Choi, &
Lee, 2013). o]&st A wiize]] H2lo] Fojgl w4 7]

-

>R

B AR RS S w49 v 2ER A 7
T BEs HAHOR g gl o At St
3

A 7k AeA 7Y gy g AT
2ol Bl A7|RE AR 5] A= of
Z B3 Abstolt}(Invernizzi et al.,, 2013; Pérez-
Cruzado, Merchan-Baeza, Gonzilez-Sanchez, &
Cuesta-Vargas, 2016; Yavuzer et al., 2008). = 10
'd7F Pubmed (MEDLINE) A 4<l18 3f €214
=% TS NG AEA R A7 534 F HA7L
S AR A7 109 Bkt (Arya et
al.,, 2015; Arya, Pandian, & Kumar, 2017; Arya &

Pandian, 2013; letswaart et al., 2011; Kim, Lee,
Kim, Lee, & Kim, 2016; Lin et al., 2014; Paik, Kim,
Lee, & Jeon, 2014; Park, Chang, Kim, & Kim, 2015;
Selles et al., 2014; Wu, Huang, Chen, Lin, & Yang
2013). o] B3t on] Ao w4 AEAT7F 2 =
21l weshd obd x| g Aol wis) dnkske 4= (=
FEolgta & 4 it

AeA 5ol dBEL 35 qatol gk A+~ =3k F
ol A50] "3t} Thieme 5 (2013) I3
= TEHRIOE g HyA7L HEste] aiE o
= A7 Al Bausiia H 104
TS Fall A AL 35S H7e 9319

=

X
N

N

12 r2 A ol

"o 3t (Cacchio, De Blasis, De Blasis, Santilli, &
Spacca, 2009; letswaart et al., 2011; Invernizzi et
al., 2013; Kim, Lee, Kim, Lee, & Kim, 2016;
Yavuzer et al., 2008). Altk7} &do] vepd o2
ATANME AL R FAZ ofulgh YFAYZo|A] A
ARG-] g QISIEA] Al 710l ISt} o] of
g 17| B desival = & itk

olef & ArlME A 7Nk AARE HEF Sl
Al Agslo] A 5 7159 e vetstar e
ARG 35l mAlE avE dotr izt skl

B A= AX OO, BA AAefA BAE HE5

t S oz AAEITE BE A= A
2412918 9] 1S Hho} oA2] F-o|alef| Atz
o} oPdake] A4 2 oA 71ES o 2k

(1) AR2RE Y53 Al 9L W Y]
0] 6744 14l 7

@) A1 3 e ool glar Azl v AASE
&0 5 P 2
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(3) 8= A 975 Action Research Arm Alolth(Figure 1). $-41, AW 4l wlj#] 7]l F-5tehi=
Test(ARAT) < 517 v|RiQl A= A 55 3 2078 s FEete] APV 2o R et
—%7} e oA7F Sl A Atk I F A A elA getet 29 AlQ)e AP

(4) ¥= 374 Brunnstrom Recovery Stage 3T 83}t 108S tPdo s HEwA silct A+

oo & W7} oMo R Thed A} AP 7Y, A, AR 7R AR A E I

(6) $= A8 o) WAL F5ol §lal AfrE 2 ANk AFA 5T Woky AE S UnkA] X gof
Arzte] A 2 A} F7YE F 2031718 HAZIRE ASAEE F 53], 13]

(6) & AT-9] ool FeJgt A} 302 kel AWl A 5= 457 7 63, 13]

AR AA ST BA7Es S s, 28 2, &7

2) Hi® 7|1& 5 EH 508 TAHEIL:

(1) AFAvH] (quadriplegia) & At ¥-2 2}

(2) HET 2ol v& 23], A, 44 4 3. ¢4 &+
5 Ak z}

(3) A% 7t T AAHA okms HEshke A H QT 2 AR 9] $E 7% B8 528 717}

% 3% (motor recovery) ¥ 71554 3|5 (functional
2. A5 A recovery), 123 ] 8 FA9] A (quality of
movement) & =738 F78IATE 1 5, A 5
B oo qtof| M AREH AT A= AR AR R A 3] 7= Fugl-Meyer Assessment (FMA), 71524

Assessed for eligibility (7=35)

— Excluded (n=15)

[ |
Mirror group (7=10) Control group (#=10)
l {
Pre—test
* FMA * ARAT * MAL * Motion analysis
l l

Dropout
* [ll-health (7=1)
. Discha[rge (n=1) [
Mirror group (n=8) Control group (7=10)
l l
Mirror therapy + Conventional therapy Conventional therapy
l l
Post—test

* FMA * ARAT * MAL * Motion analysis

l l
[

Analyzed (n=18)

Figure 1. Flow Chart
ARAT: Action Research Arm Test, FMA: Fugl-Meyer Assessment, MAL: Motor Activity Log
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38 H7k= Action Research Arm Test (ARAT), ~1]
a1 Szele] AL 3319 Ex BX 7] (Zebris Medical
GmbH motion analysis) & ©]&-3l gtetatict. Y/dAye
AN 515 7R Motor Activity Log(MAL) & -
ST

1) Fugl—Meyer Assessment(FMA)

FMAE HE5 8219 &5 58 &= 37ks7] 4
3 =24 Fugl—-Meyer, Jaasko, Leyman, Olsson¥}
Steglinds (1974) o 2J5Fe] /=it & Ator=
A &E 76 T & 35 (motor recovery) Fie
gpotatr] Sl ARSI A F 7)s A% 33%
F(EH 667 = LS 88tk A &5 7 &
G5 AR AF RS HARRE NEEE 7t
r=.99, r=.98°]11, HAA=AHAF A EEE .94~.999]
tHGladstone, Danells, & Black, 2002; Sanford,
Moreland, Swanson, Stratford, & Gowland, 1993).

N

2) Action Research Arm Test(ARAT)

ARATE HET 8249 A 53 7s= B7k1]
218l 1981, Lyleoll 2lsto] 7P| Siet. & A-ellxl=
FMA®] A4 €% 3|35 (motor recovery) 2} 7 ¥+
23219 7154 3% (functional recovery) Fa= e}
a17] 918 AHE-8k3ltHDe Weerdt, 1985). 8, Ajg
A5E 3l NS AR s A BAsH] fIE
ARAT 517 w|Whe] tidas Alshs AgelM = &
23} tH(Van der Lee, Beckerman, Knol, De Vet, &
Bouter, 2004). HE&= 0~3719] 45 #Zo|w 49 4
TYTE FH Tl Fae vt B F Be
TL ez2A 3 ERkE o] gato] Fait AAAY
ZF A F 9} AR AL A S 22 =99, =98
2 w9 =9k Fuld Al (Intraclass Correlation
Coefficient; ICC) H8F .98% =2 ke HITHLyle,
1981; Van der Lee et al., 2001).

3) 3x SZF 2A17|(Zebris Medical GmbH motion
analysis)

Aol e 85 A w419 A4 B SlEl

Zebris Medical GmbHIA 7R CMS—HS F&-44

7] (Zebris Medical GmbH, Germany)& ©]-&38}3lth
(Figure 2). 32H 22471 259 vz 370, W=
¥ 2595 $A18H: CMS-HS, 3], USB A0l £,
oY), Igja x| AXE AFHE FIHrh
& ATelM = At S 2 wy] A l

9] FAE FAsGlET o Sl FEA|

o wh=7], o8y, Frees S A

Bl At 95 2y

(

e
W o 0%,
o

L
>
O o o

i=h
2,
1o
e
Wi
F{F

e

&
2|
.

Aol kol g2 =Rl AAel Y B, FE
3

2 W7] e Al BARshs wpA 9] A= 19 A <]

%7) (styloid process of ulnar), 2%1: $JZhi o] 7}
Q#4587 (lateral epicondyle of humerus), 3¥H: 9
s 1/27 7o)t} o] wf 2% wiA 2} 3 WA 2 71
AAAL §Fu o} FYsI=E HAAH T T2
Ql 4L 7emX 7emx 13em(3" X 3" X 5% =7]2] L5
ZYPES o3Itk W] BAE o] &3 w4 A9

AL Figure 2%} 2t}

4) Motor Activity Log(MAL)
Taub 5 (1993) ) <J3ll 71¢E MALS HEF A7t
AHE S5-S Tkt 5 Zo] dupt AREE =

A% 595 WuTolth FEe /RA-F9H o
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o] HEHor 3 30719 thekst dAlER
TAEe] Qlom & AFteM= 919 FdEEs et
5 A 9] DAL AAAARE 3 EE shetehEt] AR
ok AR WA St B akele] h33kE QIE
g &l 35 A $299 4 AE Bk Aol
A QL BFAloL; B Aol A= Park 5(2012) 8] o
TollA ARE-gE W o] rElist A ) 5= / & A
o] = X 100°9] W5 (%) = Hrstate] ARSI
W24 YA % Cronbach's a #2 .87~.900.% %2 <
2 HYU(Uswatte, Taub, Morris, Light, &
Thompson, 2006).

4. M 44

1) HEXE =2
=5 ] &5 A Ve A E 35 T
Z=24]717] Y3k Swel o7 whA| 7uke] AL RS
ARG TRk 15 BE F9517] 2l4l Reflex
Pain Management LtdolA] A|Zsk A& std AL A=A}
= o] &35tk (Figure 3).

Start position (view from side)

A 719k AgA fe Aol &3k 812 ti At
NARE Agatelon F 20379 FAE 457 + 5
3], 18] 30% AlTEoke) 2 Aol AR FAl=
Thieme (2013)2] d7-olA AR Aex 59t
Arya 5(2012), Page, Sisto, LevineZ} McGrath(
2004), Ries, Ellis?} Hawkins (1988), Page 5 (2009)
oA AR FA] A& TS Frarste] 735Gl

A5E T THAL IA e 1IAER FASESIT
1A= 72 o] HolE /7], 2uA A #--7], 3¢
A FEz 7170, A9 27kt 2 F &717], 59
T4 da 27, 69 AuEel w4 9], 7AWt
b w712 g Eofgltk(Table 1).
= e el 22 HAYE Bl e ES
S 35 29 FA 9 URTt FHEA S A
AR FolM A2 AR AP AEE o] ol
(Invernizzi et al., 2013; Wu, Huang, Chen, Lin, &
Yang 2013). & IAlelM = A 15eme= AT, 25
FHojgt Wols wf dole] 70.0%°l dshs A BT
oJole} A olatqlrt. A7 Al Al A EA417F 9
AU AFola B9 A &, =47 HFA o E

oo} dh= A Folth(Figure 3).

Approaching target

Figure 2. Motion Analysis
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m. A+ 8 o ACH7b O ACHL HI} Z)

el HE Co=c | 1) &% &8 7Is
(1) &7 25 2=
A g o A9 2be] A4 AT v AF, A, A £ 5 TS sl 9% FMA 5 AR
Sl AL, wE ] A Aol vEE FelM S F Rojrleh @ Bl Al vj3l (p<.05)
A @3k (p>.05) (Table 2). FMA, ARAT, MALS] ozt BA8H4 0= R-oJ3h Ajol & vehlial eigtet

AR g7l et A AF BEF SAISAORE frolstAl (p0.05). AT tiEa 7S] FMA 315e9] st 2ol
7] el 7 el ek A0l R wig fod o' FAHATHE<.001) (Table 3).
(p>.05) (Table 2).

Table 2. Baseline General Characteristics of Both Groups (N=18)
Mirror group Control group
Characteristics (n=8) (n=10) X2 D
n% n%
Gender Male 4 50.0 7 70.0 630
Female 4 50.0 3 30.0
Stroke type  Hemorrhage 3 375 3 30.0 1,000
Infarction 5 62.5 7 70.0
Paretic side Left 3 37.5 3 30.0
. 1.000
Right 5 62.5 7 70.0
Level of Uneducated 2 25.0 1 10.0
education Elementary 0 0.0 1 10.0
Middle 1 12.5 5 50.0 4,548 .339
High 4 50.0 2 20.0
University 1 12.5 1 10.0
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Table 2. Baseline General Characteristics of Both Groups(Cont.) (N=18)

Mirror group Control group
Characteristics (n=8) (n=10) Z D
n% n%

Age (yr) 69.75 £ 11.84 65.80 £ 11.84 —.578 573
Onset (mo) 62.63 = 78.42 99.50 = 50.36 —1.866 .068
FMA 41.38 = 10.29 38.70 £ 14.83 —.267 789
ARAT 31.25 £ 14.85 29.40 £ 16.83 -.178 .859
MAL 54.13 £ 32.47 40.99 + 28.14 -1.025 .305

#p<.05 #p<. 001
ARAT; Action Research Arm Test, FMA; Fugl-Meyer Motor Assessment, MAL; Motor Activity Log

(@) 47 715 2= Mo T AR el F4) AT fold S e
A 7o BRRE ARAT A5 AREa daT UReHE<05). F4 F AW 1] AR o)
RN B F FO IS el p<05). ¥ Rl 202 FA59THp<.05) (Table )
A% 7k9) ARAT 4= dslagol i #9014 T 5
FASA 2olE HAAH(p<.05) (Table 3) Iv. 1 &t
@) 47 8Nelel B - TEX BE 250 uf=r| o sl k] A A MEE B
wIH X TeE A 45 7V 380 DT FAAE 58 )
AT A § Ha 455 g ol HEE = kS ooln 114} FAT}. HEE ALkS Hhe 181
O 2 AP s (P> 05). dELAMAE o) g2 e g T 1090w Basie] 24
FA F oJu] Q= Apo]E HolA] UTH(p>.05). FA AL B2 AAEkelnh AT olubA A& 2o
A5 Ao 2sie Wakgel Hif 15 AL ST 210w a2 n ASAEES 453 20807] A8
A2 frffet S5I0Hp>.05) (Table 3). s, e QuEel BN 2w gt o 4
HEA W EHYY SUHS UG AL ASE g 2oy 5w gaAEn wgd daTaas 3
S AR 25 AL Rlaed SARARL AR U g 51 gus) olgp@ gAA1E0) B ek 2
YATHPK.05). 255 Ul vlaeld s AddelA S 5 o Hlste] AE THA| 7]HF AL BE d-S A To||A]
Folgh ol vkt ol vlte] (p<.05) thxrellA Lo ) gu Bux g A9 sy} B
= S WAL e SRH.09 (Table 3. o5 oppyg pAnge o8 IS A 5 9
AU REAE AR §4Y WAL APLI gy
ol @S HEURLp0D) dERE RAR A e sag we ARz darld et 3
EVE AR SAHE>05) (Table 9. FA% TN gy v e 0] 715 sinat Qpge sne 0
A skl tist 157k Afol= SAISHA 0= {28k o131 thE oA UJER A 9okd S 3] E 3} $-2)0)
3t ARre] LR S F SN FEATAT o) g gpge) pamgle o ABTO WA ABA
ElE FRS HATIH(p<.05) (Table 3). g M08 ALAEE Hg W] vhe] ekl
Ao, AGAEA 44 $EI DPYB B8] Gt
2) dadE JANE 7 Qg BolFE Ak ¥ 5 vk

thdAte] 3G BAAE 25 ks MAL
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Abstract

*Jechon Danyang Branch, Daejeon Local Headquarter, National Health Insurance Corporation

Objective: The purpose of this study was to investigate the effects of task—based mirror therapy to improve upper
extremity motor function and use in daily living for patients with stroke.

Methods: The subjects were 18 patients who were diagnosed with hemiplegic stroke. They were randomly assigned
to experimental (7=8) and control groups(n=10). All patients received general rehabilitation intervention during the
experimental period and task—based mirror therapy was provided only to experimental groups. Task—based mirror
therapy was composed of 20 sessions, 30 minutes per session, 5 times a week, for 4 weeks. For result analysis,
descriptive statistics, Fisher's exact test, Wilcoxon signed rank test, and Mann—Whitney U test were used.

Results: After intervention, the score of Fugl-Meyer Assessment(FMA), Action Research Arm Test(ARAT), Motor
Activity Log(MAL), and the dexterity and coordination of elbow joint movement for patients in the experimental
group significantly improved. Although the control group who received general rehabilitation treatment promoted
ARAT and MAL scores, their scores were significantly less than those of the experimental group, and FMA score
and quality of movement were not statistically promoted. In between—group comparison, FMA, ARAT, MAL, and
the dexterity and coordination of elbow joint were significantly different.

Conclusion: Based on these results, it is reasonable to conclude that task—based mirror therapy is an effective
intervention method to improve upper extremity motor function and to facilitate upper extremity use in daily living.

Key words: Stroke, Task—Based Mirror Therapy, Upper Extremity Motor Function, Upper Extremity Use in Daily

Living
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