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Z ARSIt 7 e AFA X5} 3 AP Y T ZHE 2 A7|A=S A%E ARE
653 AAIEA T AA 7537+ 2 Fugl-Meyer
Assessment (FMA) 2} Manual Function Test (MFT) & AR 3191 01 A EekE 712 =g updl A<= (Modified
Barthel Indexs MBD S AH&-310] 241 4 - 5 712 AAl3ksic,
éﬂr 1) 677t A 5 AP FMA, MET #5°9] vl A3 A4 o]t §istE Bt (p<01). 2) A9
A< vl A A foj g fishs QIgich SR AT X Q171 el A SAIEE o e WskE
li‘,?i‘ﬂr(p<.05) R 279 739 2] A P QIQAIRE BE ot BAIEHE f-2gt viskE gisich
AE I HES SAE VO E AER Y ZAE T A7 ATE X571 754 A7 1A 5l vl A
E% A v S A5 & Y AT RS ERIsIglon, 0 £A9 9 Y 8 TR

I.M B (Gowland et al,, 1993). o]2]gt &57]52] &A= 2
5 370€ o9 80~95%7HA] WE 3|&o] Thsatha

HEZL HYH EAZ Qs ¥ 7)50] £4% ] & R 151 A% (Nakayama, Jorgensen, Raaschou, &
A7, QA ol, dofgel 5o thakt 1784 3 Olsen, 1994) W30] 1do] v w0 2 ol 555 4
12 OISR ARoltt, UEE B4 70-90% Aop A1 1A% 8% 1k olsly) W] v v 2
HZ Qe A - 314 L&) 5 A7 e a o) QA AR A ES AgA R o] o H3h At
Aol we A|FHS o}7) 3 (Lee & Jung, 2008). E3| (Cauraugh, Light, Kim, Thigpen, & Behrman, 2000).
Aol wla) gA o] = AFEY 5L Ak, % =T B s B ES A ARE AET A
A7), A7) 59 AFABEE B ARS Frp AFS/MUCE F AR H THeA S VO R sk A
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8 T ol AsHEe] gYs FHE o]FoA L it
(Seok, Kim, Jang, Lee, & Kim, 2010). 7 9| 2 74+ =
$% % 8 (constraint—induced movement therapy), 417
A7) A= (neuromuscular electrical stimulation;
NMES) 2 #9} 522 (action observation), - #
(imagery training), 715X & (mirror therapy) 53} 72
4414 &= (mental practice) 2] HRlo] §1/dolx] Eol A
253 9tk (Mangold, Schuster, Keller, Zimmermann—
Schlatter, & Ettlin, 2009; McIntyre et al., 2012).

o] F NMES A 5+= A4 &4 84k 2 915 9
W, 299 Sk 75 o 5o avE A Vs S
93 A4 = v (Chantraine, Baribeault, Uebelhart, &
Gremion, 1999), Alan, Alon¥} McCarthy (2007)+ 7]
5 7A€ NMES A 5.5 47 2] w7) 9} A7) 755 3
AA AL el a4 Asoleta ot
SFAIRE AWHA Q] NMES A5+ #4919 3525 A4
Ei%ﬂom%?f}@ er 2ol FAGlo] T4 0% T2
A& A8l 2 5 ‘?:_} 1714 #th NMES A 5.9
= OE gye ELLJ_ Tl‘a} A7 (electeomyogram—
triggered neuromuscular electrical stimulation; EMG—
NMES) oA] HEF SAke] A4 AR 5o glo] Hol
AHEEE B O ® o] 7159 NMES A 549 g4 it
A= 2 328 F7)9)F v S-S AAE A0
7] 93 552 A8 o7 s} = A 2709
wEo R M | A7) A AST el e gk
& dol7H =W B2 Ao A7)7 Ap=o] AdEo &
“ﬂ ]‘jr(de Kroon & IJzerman,

< o) e}
TFES e

et al., 2008), Bello, Rockson¥} Olaogun(2009) <
EMG-NMES A 5+= v S 4] ] w79} 22} 58

ayFolm AA7)s F & Fash o3hS sty Bl
kit w3t Cauraugh = (2000) ¢A] EMG-NMES X
T7F MY HEF 8] A 75 o) 53 &9 Al
71550l Qlof &aA o]kl skt

F el o] st Al A G5 9 A= FE A 7
27 8uk ofu 2} AAA

|
N2 & & (mental practice) & ]%‘J
A 78} AFEo] o] FojA 1L

81 T}H(Choi et al,, 2008). %
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27 T dvg gA1A A% (mental imagery) 5= 7

d (imagery training) ©|2tike =2v A2 Al
FH710s & wEEo® A9 &
+ A A AFHHOE ] It (Braun,
Beurskens, Borm, Schack, & Wade, 2006; Saito et al.,
2013). o] W& HEF 8] #5715 3 5a fstAl
74 A & (neurorehabilitation) FEHOE ¥ 71424
(neuroplasticity) ©]&o] ZA3st}Braun et al,, 2006).
AT Ol g A AAA A W o] SEdE o
o1 9] W3}= oF7]8l Deutsche} Newell (2004)- A4

o
Fo] ¥EF B9 LEIHR ol 447152 P
& BE 28 PP TP Sieha sk EE A E
Fob ¥ g AT A% AA A BEE & W)

FARH tiE 240 Fd Foela G437 doju
%™ (Malouin, Richards, Desrosiers, & Doyon, 2004)
242 (corticospinal tract) GA] A E H=d o=
94 9] 74224 (cortical plasticity) & $HAI3H= Zo]
2}l 3}t (Saito et al,, 2013). 7] A7|A=5 o] &
S AATE AV R T St 2 99 F
E3] YA-59 Y (primary motor area) 9|4 22 &4
37} dojdttar ¥ s3Ik (Choi et al, 2008). % thH:
A Aol ostd AEHEE ke w8 YA EY
$% 1 299 (supplementary motor cortex) 1%]Il
299 (premotor cortex) ¥} A2 SEUY 9o Hn
o} T, 7143 2] Av o) o] A Sld
= T G syt doldtiar a3t Guillot
et al., 2009; Hanakawa, Dimyan, & Hallett, 2008;
Lacourse, Orr, Cramer, & Cohen, 2005). 181} o] 9} 2+
& e U] edd g9 gl Heze &
AR FFAAA ] AAA W= YeEh AR
NMES A54d GxAA 25 E Fo]oe= A4zl
WA= (718 A=) o] EA) 814 etk 5t o] = &
B A FFEE YoTA o] Wil 7)s ARl &
Al FEsHA Fete WE 7 AL ek (Saito e
2013).

olf g A& Astr] 91 <+ Hong, Choist
Lee(2012)= AEds} 2w 2 27129 4%

¥ X & (mental imagery training combined with
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electomyography —triggered neuromuscular electric
stimulation; MIT EMG-NMES) & ®.1 3t} MIT



unit action potentia) & EF3l <A E AT E
£9] EMG-NMESE 7|22
NMES®] 7% 24 54919 dvts &3l
£ fdslrlel Roh B2 A Faa dso] I
% Hong 5 (2012)2 MIT EMG-NMES #& 535
B3 o 7 A3 MIT EMG-NMES 2| &7} Yut4]
NMES | £l vl vhH| S 447 33} o= 94 9
59 A5t Y A=A sl aAoletar sttt
S}2]%F Hong 5 (2012) 8] A8 A7-9] 749 A3 3
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ojw gk o] dkito] QISEA] gl & ¢ gitk whEbA
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o] 22w ALHE st ¥ A 5IF A
Z AAARI AIA A 3] Fo] A 9] KolA] b= WA lﬂ]%
S oz vHIS A9 754 t‘:@rS’Jr U4
g5 WstE dotr izt sigith 2 < ddtEQl
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2) nHH]Z A2 9] Medical Research Council (MRC)

3) rHS A e AR FF= 7 AH(VAS H57E 5
A
[e]

B o)to] Zoj st t)AIA} 441 o] JukA B0 1S3}
2t} (Table 1).

RE OS] A 7 S Soki] 416l Fusl-
Meyer Assessment (FMA) 2} Manual Function Test
(MFT) 183 47824 4=(Modified Barthel Index;
MBDE A8kt FA4 A MIT EMG-NMES 2| -2}
ARHA NMES X 85778] 7dA] 7163 938 EgdsS v
g A3} FATA el et 2fol= A THp>.05) (Table 2).

A0 BE Bk AAE 1919 AR 83} At} 2
] TAtel| 93 W T} B A3 of okA] vl
B A= 2% A S (EMG—signal)

5 #Aze] gal A4 Z (extensor digitorum) o

JKSOT Vol. 21, No. 4, 2013 93



Table 1. General Characteristics of Subjects

(N=44)

MIT EMG—NMES group General NMES group
n % n %
Gender Male 10 45.5 13 59.1
Female 12 54.5 9 40.9
Age (year) 20 3 13.6 2 9.1
30 2 9.1 1 4.5
40 4 18.3 2 9.1
50 5 22.7 7 31.9
60 5 22.7 6 27.3
70 2 9.1 3 13.6
80 1 4.5 0 0.0
90 0 0.0 1 4.5
Onset (month) 13~18 9 40.9 8 36.4
19~24 6 27.3 8 36.4
25~36 7 31.8 6 27.2
Stroke type Hemorrhage 11 50.0 13 59.1
Infarction 11 50.0 9 40.9
Paretic side Right 10 45.5 11 50.0
Left 12 54.5 11 50.0
Total 22 100.0 22 100.0
A 2HEE AMgele] Slslith 1 A% £ s ARABREY AHAES B7151) 918 MBIZ AHg el
AR} AL S S A e A ZAEA ATF. ANHA QL A4 & vt ok (Figure 1).
TEE S B g QAR S A A
W23 A S4UE A BE A 50 olatel] ) AT HA
AL S B2 S glslon S vk S A o] AA (1) MIT EMG-NMES %| 2
ARl 2 o] obd FA Y S M E AR A AL AJAEA Y AT Ao A5 A A 5
E7 BT 2 AT 5 e 0% A% sgor Fu BP TS WA PEF 93
Aol ke WY ¥EF BA AT TR S8R A5 Sk B o] WS kot A
of HUTH tEoR Lol A Stk F RS o FBE LA A A 5EL FAL A AuE
ok 304, 7 53], 6571 A4 AFA 5 (HYAE, T2 359 M AEE s Sl e ekl
YA E)E Wgron =713 07 AL MIT EMG— MIT EMG—-NMES+= Mentamove (Mentamove, Munich,
NMES, %78 244 NMES X 82 24 vk}, 7 Deutschland) S AHE- 8191 0 AJzh A s = B2 o=
Eg7ke 49 59 ol 1919 A9ARAN] da) B7h dns HoR B F 1019 ARl g3 &5 A
GOk A 58S AR Be] 5 3 wA F AZe] B3 STk 50N 1E0R Bt B
Q B7}E FMASH MFTE olgstglom F A B7i2 714 Agel ueh 2HE 9% g 747 44 a9l o

94 JKSOT Vol. 21, No. 4, 2013



Assessed for eligibility (7=50)

I - .
> 12 months post—stroke
Modified Ashworth Scals > 2

E - .
Cardiac pacemaker
Paretic limb MRC grade 0

MMSE-K > 24 Skin lesion at the electrode site
VMIQ > Average 2.26
| Excluded (n=3)
"| Not meeting inclusion criteria
| Randomized (n=47) |
- — 1
N | Allocation |
MIT EMG-NMES X &+ General NMES group
(n=23) (n=24)
MIT EMG-NMES # & General NMES treatment
(n=23) (n=24)
Rehabilitative treatment Rehabilitative treatment
(n1=23) (n=24)
Acupuncture treatment Acupuncture treatment
(n=2) (n=3)
3 1
FMA, MFT, MBI FMA, MFT, MBI

+

Data analysis

(" TFolow—up )

(1=22) (=22
. { Anaysis }

(n=22) (n=22)

y

Data analysis

Figure 1. Flow diagram

A% AWF S B WA B vAARA 2R S 2
£ wrh Uy 47 m9ehs 49 vl 449 49
S et ol Fol U] $13) 2AE 9 e A4
stol A soitk. A3 Bt £ FRG Ao
o} W 5 Q=S 4 3o YA TE 2kl

HH4 0 % 15~30mA AtelolA] 4833tk (Han, Lim,
Kim, & Lee, 2002; Kim, Yun, Jung, & Jung, 2008).

MIT EMG-NMES X]_‘L«] 7(4;} ;H/\ ;ﬂ 'O‘/KT 1:1-74]
A st dA, 2R ASEAR A Al EAR
o] Fo| A A= vt 2Tk

D 71Al 2419 F2] dAle] Fo] So] o™ oF 1237t

L-7)0) o] ARAF 9lo] Helsl A E 8-+ 31t}
2) 1 5 N4 S5 dAR A HE wEEo

3) wA Y e Fal HAE MR R A

e

3). A% S el WaE v)A AR 43

o1x] gk WTh e A% 47143 Qo] Tl F4

A Bolrhe] olg) @& A4S 3087 UL

v ofu) AR T3 ek A2 sl

29 $HYL RS OR APYFAL, o] b2

o] Qo] b ol & WA B A
E=)

o it rsL'

N

it

A7 A7 8 P dellA] £38] AME-8H= Microstim
(Microstim, Berlin, Deutschland) & AFg-3Fed MIT
EMG-NMES %] E%ﬂr TLT A AAsEglon 1
Q1] EEA|ZALe] o8l FAg E5 Az FAesl
t}. o)A 9} (biphasic wave) & o] &3} A= HIEE
35Hz, X F (pulse width)> 200VE 1237t 483
Rom A=20 A A FUsHA 15~30mA Abol & A
gsksich.
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Figure 3. Electrical stimulation stage

Foto] AlZHA gl =do] 7hgsttt, MIT EMG-NMESS]
A= o239 2o} (Figure 4).

2) Fugl—Meyer Assessment (FMA)

FMAE HE5% 829 257152 F71eb7] 918l 1975
d Fugl-Meyer©l 93] 1¢te 7} o]tk (Fugl—
Meyer, Jaasko, Leyman, Olsson, & Steglind, 1975). %
A AR F 33FH R o] FolA jlom o, BwEA],
ofef gl A 183 12|3l &5 53, &3 Erfetol|A]
73, Heey 3¥EoE A HAry YL wet
g 0~232 Fofsh 032 73 B 142 8
2 ey 2718 el TR OR AT A 6652
F o]FolA Stk FMA AR B7EARRE A=) o)
7Y AR EE =972 uf$ 2 AFEE 7R
(Sanford, Moreland, Swanson, Stratford, & Gowland,
1993). VRSl 57159 ket 1) FMA % 4
A 3k ol g3to] vl 42 $4) A3} 55 W

k3l

3) Manual Function Test (MFT)

MFT& ¥EF 3210 4765 B7ksh7] 918 Y
o] FEO A et FrteTE Syl v
(1994) 1 9Jalf g2z Mo HSiet & F7hs 4L
43% sfot 2848 Erfet 22 2807 A E o] 9le
1] A 9] s Aol A AF AT F7E S olE =
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1. During motor imagery, Action potentials from the
brain reach axon terminal on arm, and a change
of end—plate potential (EPP), non—propagating
reversals of the EPP, occurs.

2. The instrument pick up these EPP on the arm.

3. When the potentials reach a preset threshold,
automatic electrical stimulation was triggered.

4. The cortical activation occurs by somatosensory

and visual feedback.

Figure 4. Principle of MIT EMG—NMES

= 37} F7ARY, B A S B =958
F79] AFEE 7HI T Miyamoto, Kondo, Suzukamo,
Michimata, & Izumi, 2009).

4) MHI:IF%'7(|—’.>(Modified Barthel Index; MBI)

MBI 974488859 8595 Brtehe 72
Mahoney ¢} Barthel (1965) o <] 7i = lvk. #1534
QN HE WS 3l FrhstAl wm JiQ1AAY, H&st
7] Arket7], ERiAe, Ade =], % 947], ¥ ;‘Zé
z4 EE"/«V}X} Jz/AY olF 10714 492

2 57 AaeE 04 ellA 1007 7HA] ]-rC’Vi
A% *3?%%}54 YA of ol whet A7t Hof
g Qo] ElRlelAl gt «153 04
Agke] 59 A 1003 & F7) B 2
9] %7}X}7J AF s r=.950m F7kA o ’\]ﬂ
r=.899|t}(Granger, Albrecht, & Hamilton, 1979).

rk‘l o %0 1 b~
_L4 _Y_(: IO O_>L FE
F-|~' _E.z [‘ﬂ

o

5) 25&H A& AAHVividness of Movement Imagery
Questionnaire; VMIQ)

AL g e S5 el s
A o}-% Sohy] 913 VMIQE A shsick 1 A
Exl /\]—/\]— ‘:_9:1_0_ oLO}E‘_—_ ColE % 246]-3 ]‘—7'“01
A 9low AA-AAAF AFEE 760t} IsaacH
Marks (1994) 2] A& AFZ 7|Hlo g 3lo] AAFA]Ql 9

226% 7|Z0® 7 o8t AL
A7F s AFES T o2 s8It

Z, 459 9l

Hu FJU

F.9] BA12 SPSS Version 18.0 74148 =
EIHE o] &3Stk ALY AW BEAE EAEP)
S8l 7= &4 ]a ARgEFlEE A A - 52 MIT EMG-
AREA NMES 2522 g4 753 o
v wsl7] $lal SH3EE 1174 (independent
t—test)—a‘*P%ﬁ}?i‘:]r kA A - —?91 A 715 L
A F 0] W= o5 %2 4 (paired samples t—
test) & AAISHATH

l

. ¢+ &5t

1.5 & MIT EMG-NMES %
X NMES X272 AX|7|S L AAAS;
2= vl

Z7 A MIT EMG-NMES %] £ 72} 284 NMES Xl

T A7 W 4 g sl va Ay F
o7 93 2ol 7t §ltH(Table 2).
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Table 2. Comparison of ADL and

Upper Limbs Function of MIT EMG—NMES Group and General NMES Before

Intervention
MIT EMG—NMES group General NMES group ; )
M=% SD M= SD
FMA Shoulder 19.91 = 8.62 2241 = 9.26 92 .35
Wrist 3.27* 3.02 414 £ 2.85 97 .33
Fingers 191 = 244 1.91 £ 224 .00 1.00
U/E coordination 1.36 £ 1.39 159+ 1.26 56 57
Total 26.59 £ 13.28 30.05 £ 14.39 82 41
MFT Shoulder flexion 286 1.16 323 1.19 1.02 31
Extension 195+ 1.13 259 £ 1.29 1.73 09
External rotation 227 1.07 286+ 1.24 1.68 .10
Internal rotation 223%* 119 282 122 1.62 11
Grasp 1.32 £ 1.46 159 £ 1.33 .64 52
Pinch 041 = 0.73 059 = 0.73 82 A1
Cube carry 0.18 £ 0.39 0.27 £ 055 .62 53
Pegboard 0.00 £ 0.00 0.09 £ 0.29 1.44 16
Total 11.23 £ 6.14 14.05 £ 6.83 1.43 15
MBI Total 69.68 = 20.98 74.55 £ 20.92 a7 A4
Table 3. Comparison of ADL and Upper Limbs Function of MIT EMG—NMES Group and General NMES Group After
Intervention
Ttems MIT EMG—NMES group General NMES group ; o
M=% SD M=% SD
FMA Shoulder 20.32 = 852 22.64 = 9.69 84 40
Wrist 395+ 315 427 £ 3.01 34 73
Fingers 205 £ 255 200 £ 218 —-.06 95
U/E coordination 145 £ 147 1.68 £ 1.32 53 59
Total 2791 £ 13.46 30.55 = 14.99 61 54
MFT Shoulder flexion 295+t 1.17 3.32 £ 1.08 1.06 .29
Extension 200 115 273 1.31 1.94 05
External rotation 232* 1.04 291 £ 1.26 1.68 .09
Internal rotation 232+ 112 282+ 1.36 1.32 19
Grasp 191+ 1.37 1.64 £ 1.36 —.66 bl
Pinch 0.77 £ 0.92 0.64 £ 0.79 -.52 .60
Cube carry 0.41 £ 0.66 0.36 £ 0.65 -.22 82
Pegboard 0.00 = 0.00 0.18 £ 0.39 2.16 04
Total 1268 + 6.32 1459 £ 7.20 93 .35
MBI Total 69.95 £ 21.19 74.91 £ 20.86 78 43
p<05
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2. X & MIT EMG-NMES %|Z
& NMES X279 dX7|s
2239 Hlw

ZA) 3 MIT EMG-NMES X &
=

279 AA7| S MFT #18

=
ol Ol A}
= = O

_Tl_l_ Ql

0=

T3} %‘ 4 NMES X
oAl 0.00+

0.00¥} 0.18+0.39% #-2]3k AFo] & Bt (p<.05). Y4

BYBES vwe) & A3} FALA

$124tH(Table 3).

02 Fol# Aol7}

13462, MFTS] E70] 11.23+6.14°14 12.68+6.32
PP OEN A 71FY Foe S Bt
(p<.05). 53] FMA] =513} &7} 3 METS] 771,
A7, 1A W FEAA Folgt 2ol E Rt
(p<01). ¥ Le% 37} MBIoIA &= 69.68£20.98¢]
A 69.95+21.19°0.% 28 Ato]= Gl ot 7HQ191AY
B % Y719 AF-EHEeA frefgh S Blth(p<.05)
(Table 4).

4. UHE NMES X220 B © - 39| 4
A7l5 U AMN RS Bt

o 47715 U YA gEtsol ¢
kA NMES A 2729 T4 A - $o] FA75 2
MIT EMG-NMES | 5] &k 4 A - 5-2] =] 7] G- M3kl 23 Aol = §USITH(Table 5)
2] M3k FMAY F30] 26.59£13.28¢14 27.91+
Table 4. Changes of ADL and Upper Limbs Functions in MIT EMG—NMES Group Before/After Intervention
Pre—test Post—test
Items t p
M=% SD M= SD
FMA Shoulder 991 £ 8.62 20.18 £ 8.46 —-1.54 13
Wrist 3.27 % 3.02 405+ 3.30 —2.94 .00™
Fingers 191 £ 244 209 £ 258 -2.16 04
U/E coordination 1.36 £ 1.39 145 £ 1.47 -1.44 .16
Total 26.59 £ 13.28 2791 £ 13.46 -2.94 .00™
MET Shoulder flexion 286+ 1.16 295+ 117 -1.00 32
Extension 195+ 1.13 200 115 —-.56 D7
External rotation 227 1.07 232* 1.04 -1.00 32
Internal rotation 223* 119 232* 112 —-1.44 .16
Grasp 1.32 £ 146 191 £ 1.37 —2.52 02
Pinch 041 £ 0.73 0.77 £ 0.92 -2.93 00"
Cube carry 018 = 0.39 041 = 0.66 —2.48 .02
Pegboard 0.00 = 0.00 0.00 = 0.00 - -
Total 11.23 = 6.14 12.68 £ 6.32 -3.04 .00™
MBI Personal hygiene 3.86 £ 1.37 400 = 1.38 -2.21 03"
Dressing 6.41 £ 3.06 6.84 £ 290 -2.09 04
Total 69.68 £ 20.98 69.95 =+ 21.19 -2.02 05

p<.05, "p<01
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Table 5. Changes of ADL and Upper Limbs Functions in General NMES Group Before/After Intervention

Pre—test Post—test
Items t D
M=* SD M=* SD

FMA Shoulder 2241 £ 9.26 22.64 £ 9.69 =77 44

Wrist 414 £ 285 427 £ 3.01 -1.82 .08

Fingers 191 £ 224 200 £ 218 -1.44 .16

U/E coordination 159 £ 1.26 1.68 £ 1.32 —1.44 .16

Total 30.05 + 14.39 30.55 £ 14.99 -1.41 17

MET Shoulder flexion 323+ 1.19 3.32 £ 1.08 -.62 54

Extension 259+ 1.29 273+ 131 -1.82 .08

External rotation 286 £ 1.24 291 1.26 —-1.00 32

Internal rotation 282+ 1.22 282+ 1.36 .00 1.00

Grasp 159 £ 1.33 1.64 £ 1.36 -.56 57

Pinch 059 £ 0.73 0.64 £ 0.79 —1.00 32

Cube carry 027 £ 0.55 0.36 £ 0.65 -1.44 16

Pegboard 0.09 £ 0.29 0.18 £ 0.39 —1.44 16

Total 14.05 £ 6.83 1459 = 7.20 -1.86 07

MBI Total 74.55 £ 2092 74.91 £ 20.86 -2.01 05

“p<.05, " p<01

Iv. o & 2010; Sun et al,, 2013). o] ¢} P& ABFAFE AR
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Abstract

Effects of Mental Imagery Training Combined With
Electromyogram-Triggered Electrical Stimulation
on Upper Extremity Motor Function and Activities of Daily Living
in Chronic Stroke Patients: A Randomized Controlled Trial

Park,Ji Su®, B.H.Sc., O.T., Choi, Jong Bae*", B.H.Sc., O.T.
“Dept. of Occupational Therapy, Inje University Busan Paik Medical Center
“Dept. of Occupational Therapy, Kyunghee University Medical Center

Objective : This study aimed to determine the effects of mental imagery training combined with
electromyography—triggered electrical stimulation on the paretic upper extremity functions in chronic stroke
patients.

Methods ¢ Randomized and controlled trials were conducted on 44 chronic stroke outpatients at the K clinic
between August 2012 and February 2013. The patients were divided into two groups: an experimental group
was given mental imagery training combined with electromyography —triggered electrical stimulation, and a
control group was given common functional electrical stimulation. The trials lasted for six weeks, consisting
of 30—min treatment sessions conducted five days/week. As assessment tools, a Fugl-Meyer Assessment
(FMA) and Manual Function Test (MFT) were used to assess the upper extremity functions, and a Modified
Barthel Index (MBI) was used for pre— and post—intervention assessment of activities of daily living.

Results : 1) After the six—week intervention, the FMA and MFT scores of the experimental group presented a
tatistical significant change (p<.05). 2) The MBI pre—post score comparison of the experimental group did
not show any statistically significant changes, except for personal hygiene and clothing items (p<.05). On the
other hand, the control group showed a slight improvement in scores after intervention, but the difference
was not statistically significant for all items.

Conclusion : The results of treatment with mental imagery training combined with electromyography —triggered
electrical stimulation in chronic stroke patients demonstrated that this combined therapy is more effective
than functional electrical stimulation for an improvement of the paretic upper extremity functions in stroke
patients, and that it was also effective in enhancing the performance of hand manipulation—associated

activities of daily living.

Key words : Electromyogram—triggered electical stimulation, Imagery training, Stroke, Upper extremity

function
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