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37 2027h F 53], 4573 AAEITh ARV HIE EXLF]
WMFET), Fugl-Meyer Assessment (FMA)ZS AlE 3}
(Modified Barthel Index; MBD & AF-3}3itt.
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A} D) 4570 FA T, A FE AgY AT 8 AV AFHEE e o FMASF WMFT

o] AT o3k S HAtH(p<.01). MBI %7}
g FEoA F9% FAFS HATH(pK.05). 2) ZAE §2 AAZ A7AFAEE e Ak A4
FMAS £5 &2 53 WMFTAA 593 342 HATH(p<.05). T3 MBI AA HxoA A

S RO PP YA AADE TR FARE FF PP RAH(K.05).
£ B A7% B3 T 499 2UE 4% 4T AIAFARE 347 NEF B9 AX 2% 9
B3} QPBREe] EIH ARk 2e & 5 9k

I.AM B o5 Ko (Olsen, 1990) HH] 3 AA9] & $1%3} 7

2 a3 293 HE7EsE ] Al B2 kA9 7]

HEZS HER) F8 B SR 8l &5, 7 S]] 2 A9 Laliste] A gl B 24w
AA, AzPgel & ook Agow ol T ALRR L3t WY|(reach), F7I(grip), A8l
& XA = A EAE JA Bk (Pedretti & (manipulation) &} 7+-& AF#] 9] 2219 A5k 7|2l A,
Early, 2001). 53] H&% W & &5 715 &4 A4, % 7] 59 4888ss Aldsto] 4
T FREOR 347 B9 ok 85%oldel 25 Aol FH 9L vIAA Hrk(Park et al,, 2004).
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HEFOR QI Y 754 HAlES thY] Sl
At 7 A w9 AZFGelM = B 5RO
A= et 1 5 AT 712 E (Neuromuscular
Electrical Stimulation; NMES) &= @2A17¢] 7714
A=e wdl AEA & FES FEATE PR

]Zzur e Al A e {:/\L o] & &9 1l A7}

(Kawashima, Popovic, & Zivanovic, 2013). £3] 4+
z]oﬂ x—l&g NMESE= &4 7&7] s ﬁ17] 59/] 7]‘;%—1
FAYE g2 HxE 485 (Han, Lim, Kim, &
Lee, 2002) ¢j2] AA3A752 Sl NMES= vH|S
48 7154 SAS) Y G E el 5
Al A5 F R A Qlrh(Alan, Alon, &
McCarthy, 2007). 18Ju 7]&Ee] Baw i Qle= Uyt
A9l NMESS] 3§ 84 21¢] 919k sl 7
714]1 WHE ] (cyclic pattern) & H7]x}=0] S0]2
Al Ho] S AR v Sl gk e 3ol gt
7137} #ol =tk o] lthH(Cho, Chang, Kim, Kim,
& Park, 2009).

F 2l o8h¥ 8 (medical engineering) 2
whete] whet NMESE 7|Wkes -4 == <)
(EMG—biofeedback) #°] A %5 3l 71<2] NMES?]
S B myso] ALtk S E 7T A
< %714 (Electromyogram—triggered Neuromuscular
Electrical Stimulation; EMG—-NMES) o]& $k#}9] 4=
4;@0 ot z,:__,ZTQ F.—_sH WA =] ;qylx% /\]§7]' E:rLoﬂ pS|
o TR A £ & GSele 1] Ae] Ak
%= HhHolth(Bolton, Cauraugh, & Hausenblas,
2004; Boucher, Wang, Trudelle—Jackson, & Olson,
2009). EMG-NMESE 7|9 = Hkg 9]
NMES% g9 As 011 WH R JXlE 497

A %4]2)

= A‘\j
%‘OJ_?LEE Eﬂiuﬂ EMG— NMES~ 1%94 ARkA R
NMESe]| vl v}H]Z 23] ] MW7) e} 22t 5 7 -
AQle] gt Qlol @Al wholgkal k3l oH
(Bello, Rockson, & Olaogun, 2009), Lee 5 (2003)
1Al EMG-NMES | g5+ #7158 9] 9] S7eh &4

W
2

18 dEAgx88H3)x] 2014 A224 A%

A SR 8 HW 59 tiH 9 35S B
st =3 Kim, Han, Kim¥ Jung(2005) % <A
EMG-NMES$} duk4 NMESE H]wste] 35 71A1]
A2 A9 A5 BIE 4 EMG-NMES®] &

e Haskgich
EMG-NMES?] ¥ th& FH= #< Hdedst 4
Slel AT 8 AEE A7]A= (Mental Imagery
Training combined with Electomyography —triggered
Neuromuscular Electric Stimulation; MIT EMG-—
NMES) 27} Hong, Choi$} Lee (2012) ol 2]&l] 274
Houok o] W A FAEeke] AgE o AlA
o] A71A AsE Sl FAEE fEstel AN A=
& W= EMG-NMESS} 7] de)e sdsieh 22y
MIT EMG-NMES®] 7% A=Al AA4 20|
obd A5 (imagery training) = E3l v|A] 21714
AGE AR A ARA 2 $2=8 Julsl= Ul olt)
= & 5 2wl i H-As g -5 -wA9Y e
HHE S ﬁﬂ AA ==l 312 (biofeedback loop) & &
FA7A L wstel A9 7154 WskE 54

A B =1

gkl T
o7 g}

™ (Decety & Grezes, 1999) AlA| %53 %
sls $l8l] AP B3 AX = Fop T AR
+ "y o]t} (Hall, Bernoties, & Schmidt, 1995). MIT

EMG—-NMES*= U]—H]Z,‘ "LX].J )\111%10] xlol Oio]
92 ezl AAFEANLS B 2ATE 4k A7 )=
o 7]Ee] NMESEY B 57 a4 &
(mental practice)S o7 st} MIT EMG-NMES
£ o] g3t AyATES AT EA 7]ES] NMESe] Bls|
U}H]% A o = I E e Y 1
ojolo] B4 gl 1l Az gle] FahAQ W o® B
.T’_Q %12 (Hong et al., 2012) Park} Choi (2013)
o] ATl oA T AAE e E UnkA
NMES2}e] vl W& E?fﬂ MIT EMG-NMES7} v 5

A7 ARG EE el 9 &zl ozt

HasRgich

-lN

A HEF B dbo® NMESS] fvks §)53t
T AFES A&AH R HuE T 9o EMG-NMES



s}el vl E Bt ?ﬂ?——‘é— Al HaE itk ey MIT
EMG-NMES?] 7 dgdr-5o] 53 Adojw &
8] 7|9 NMESQH HWE F8t A7 Bl H9A
T EMG-NMES$}F] vl e A+ 53tk EMG—
NMES$F MIT EMG-NMESE 2% 7]50] 22w o]

7]%2] NMESHET 215 2| gHH o2 ghxpe] 2pihA]

o] xl—o%?_ £6H Al T= %l?j_l‘g}oq ?-}\]/K ;(}Ll_O_ Hi=

227 Agt BUs do o) F BT g 2

e ARl

o A=2 A= R B ) %@% EMG-NMES$} MIT
EMG-NMES2] %64011 2 FHE R A 7]
A=A 5.2 HLE Sl —“*71 &5 8] A7
3} oup\g%L%}Eq] ) x|= ojeke <tolr 12} 3o}

AT

o olo] ¥ A+-e] HAI g
o oAE KAl SAE ﬂ]”oi s om B gAbE
Yow 77 w5 wokth gake] A% 71 A9
715 B A7) 7Hke 2 &= Hong 5(2012) 9

= 27 siglom A 7S 1) HES (AT Y
=3) o] 370€ o]l 7t 2) sEA &5 Aldol
7hset A 3) 85 A9 Ao £ o A9A HE
(Modified Ashworth Scals; MAS) 255 °]3lel =}
4) =8 o] AFAYE ZAFMini Mental State
Examination—Korea; MMSE—-K) 247 o]iko & oA}

A% EA47F $l= AH(Kang, Ku, Kim, & Park, 2011)
5) 544 7 HAH(Vividness of Movement Imagery
Questionnaire) ol B3t 2.26 o]31 AS Al o=
stk (Isaac & Marks, 1994). A¢] 7152 1) A48t
5715 F-&3st 2} 2) vhH|S A4 9] Medical Research
Council (MRC) E=°] 00} 3) whH]S =2 At
E22 71 2} (Visual Analogue Scale A47F 574 ©]
212D 4) A= FALle] wF ] Gl A= A9
kit

B ATt sk i idAl 201 &) YHbE EAJS v
7 ZtH(Table 1).

A 7 MIT EMG-NMES % EMG-NMES 3
o] A Ve g Ese vwst A3 FA8H
o 2tol= ISH(p>.05) (Table 2).

Table 1. General Characteristics of Subjects (N=20)
MIT EMG—NMES group EMG—-NMES group
(n=10) (n=10)
Gender Male 3 4
Female 7 6
Age (year) 40~ 49 1 2
50 ~ 59 5 3
60 ~ 69 3 4
70~79 1 1
Onset (month) 1~3 7 7
4~6 3 3
Stroke type Hemorrhage 3 4
Infarction 7 6
Paretic side Right 7 5
Left 3 5
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2. 4 EAl 2 Y

1) &7 A4

2 A7s F Ad AA A=A F A Al (two group
pretest—posttest design) & AME3l] TAWAH, F
29 t)z A+ (single blind, randomized controlled
trial) 2 33Tk

2) 917 B

Age) RE 285} Bole 2919 AR o3
AT, F A BF A 4d o)) 1919
A RA] o8] Aol AAHGIon, RE Bk
QA7 104 olke] 1919) 284l )3 18 5
oAtk % 2099 AAVAE o el S0l we
AFET ol WFRE Aol RAslR F 2oz
pro) e a9,

5 ARhe 3% 3084, 5 53, 457 AEA ARA

lo

55 Uskon FUVIRE Bt FUHHCR 7h AP
MIT MEG-NMES$} EMG-NMES X &% whi|%

5 AAZ A& 3tk 7] 7159 S Bk
25 R WA FQ H7E Fugl-Meyer Assessment$}
SZ$571537HWolf Motor Function Test; WMFT)
£ AHEsIl o 7 A BrkE dAedEe] wsky
55 37| flall 8ubdA| S (Modified Barthel
Index; MBD)E ARE-aH3ich ARHAQ) A4S oy
3} 2} (Figure 1).

by

3 g7 Ext

(1) MIT EMG-NMES x| &

MIT EMG-NMES+ Mentamove (Mentamove,
Munich, Deutschland) & A& 33t} 8= 2zte]l
HelsHAl o2 Adeolld Bgel des Sse §
FHEE ¢F 0% =, U3 AlA & AAellA] Wy
sioick A7)A=59] §-3 590 Park 5(2004) 8] 4+

30 patients admitted to
Occupational Therapy
Department and screened
for this study

25 patients met the
critcria and participated
in this study

Randomized (n=25)

Assessment
Pretreatment (n=13)

l

MIT EMG NMES group (n=13)
20 minutes MIT EMG NMES
+

30 minutes conventional
occupational therapy
+

30 minutes conventional physical
therapy

!

Lost to follow up (n=3)
Transferred to other
hospital before

[ Analyzed (n=10) |

Assessment
Pretreatment (n=12)

l

EMG NMES group (n=12)
20 minutes EMG NMES
+

30 minutes conventional
occupational therapy
+

30 minutes conventional physical
therapy

|

Lost to follow up (n7=2)
Transferred to other
hospital before

[ Analyzed (7=10) |

Figure 1. Flow Diagram of the Study
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oA E5 A 7P o] ARl A e AiE
R Al (extensor pollicis brevis) 7 A2
(extensor pollicis longus) 2] 7A15-2} AA|Fo &4
A5 (actwe electrode), 7|54 = (reference electrode)

1% AL (EMG—electrode)-& F A=+ Afo]
off F-2Fstgom Al 3k ﬁﬂE F2F 59
© A8 A s AHgste] ntasigich A Park
Choi (2013) ] AT} EAGA 5042 71 %0
e sk A7)4 Alse] wet 2% F4 o

11' i
r&

Z| (target threshold) #t=S 742} A7 sheink A3 213
Z AL B A o n| I AE7F A 2T B
1 ARA

o}
M A1 R A R el $99 B
Heisk o] Zo] U] 913 A% 9 ke ARstol
23 SRl 7] A=9 e *d PATE ZA
£ FEF A0l Ao & 5 JUEF 15~30mtel
oA A4 9 HKim, Yoon, & Chong, 2008).
MIT EMG—NMES ;‘(]E_‘: xﬂz\]x—l %Al 1:].7;]] xﬁ/\]zq
SA3 WA, B2 ASEAR A A AR o] F
otk HA, A1 A @Ale] g oF 1221 Al
Aow e AHE FAH 24, & =79 LCD
oA A7 2335t AR AekEA HH wElEo
nH1S A 0] A3 AFSE 249 S Sch(Figure 2).
AR, ol viek FAQ) s Sl HolA A vl
AR7E e A% gAol 29 4 oF 631 A&
E F-5lel A714 Ab=o] ZheliA ] o] 2 sl A=<l
& FFo] Etk(Figure 3). 18U AAE 53
A wA AR AR Aol mEekA] 1 B¢

=

(O

71742 glo] Al AR Solil Hlek, ofw) 1A
Ao vhet 2 T Ave] EAE FARe &
o] Boox We&ow §299] Agele] ekt el
2 AAIL o] F INA BY3t WA Rl wHA H
vhE 2 A4 A HE $HYL S0 A
shA 2

(2) EMG-NMES X2
2 A¥ex EMG-NMES+= EMG FES 2000
(Walking man 11, Iksan, Korea) & AR&3FiTE MIT
EMG-NMES @3} Qs 3702 31 A5E& AHE-
slof &2 Azl Aga9n WA Bael Al
EB RS fEst] 2] M A 1o
we 27 94 44 sk BYANTE EAGA
Castel A7]ATe] FuEY 0.1 4457, 52 55
71, 2% 8371 ol A-§-¥m, 35Hz, XA F(pulse
width) = 200ps, W4 AAAE o A& I
(symmetric rectangular biphasic, constant current)
E ARSI A=e] A= MIT EMG-NMES A 5
T3 FL5HA 15~30nA Abol 2 A7l whek
E'<'5H g AL EAGA O el 1
BT 20% F AFA o7 A7) A=) FoleeE A%
silom EAY9A A2 AR 37wtk A

Figure 2. Mental Imagery Stage
(Approximately 12 seconds)

Figure 3. Electrical Stimulation Stage
(Approximately 6 seconds)
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1) Fugl Meyer Assessment (FMA)

FMAE HEAER 69 3|54S 7|%E dfo ¥
5 A mH|S S5V s Flehs WRHoE &
A= FMAS] A @5vks 71 sk3ivk FMAS] 7
A B7R= & 33FEOE FAE o), A, o
oA 188E 183 &5 53, &3 EVleelA 73
3y 3gEoR A Aok dae 0~27o%
37 HIolw, 3o gk of o whe} A7) Hojd
th 082 738 7k 132 F2] 78, 232 st
TYOT A7 & e 665 CE o]FolA] gl
o} FMA 721334k B74A3E, 71 o] Al e .97
2 ¢ =2 AFEE 7 (Sanford, Moreland,

Swanson, Stratford, & Gowland, 1993).

3 SZRIIISEH
(Wolf Motor Function Test; WMFT)

WMFT+ #Anpr] 3428] 44 &% 752 F7lehe
WHo®  1989¢ Wolfell  oJaf i ITH(Wolf,
Lecraw, Barton, & Hann, 1989). 2+ &%9] &% 43
Y% TS HArE S gt sAelA &
A 2 F 170 HAR o] FofA ek Are
0°llA 5374 67 HER o]Fo] A, 052 8 =|A|
A, 53R A FAYE Avlst] ATt G E &
T 7 AskE oulsith =52 Vs Hrt
AE A 2] 88o)m AR HIEARE AE =
9701t} (Morris, Uswatte, Crago, Cook, & Taub,
2001).

4) £7HHIAX| 2 (Modified Barthel Index; MBI)

[+ IREEs] FP8S Frkhe ET%
2] Ha we-s F3l BrkeHAl dck &

& ARJALAY, FE35171, AAkel], A, Ades
], % Q7] dizRAd, Az, Bzl Qa3

olF 107H Foow 4 drk Ao 03el4] 100

-

vy
o
Y

22 YY) 883]A 20143 A224 A%

A 71 o] eiAIg)o. £33
e 457} Foleith, QTS o] Bl

W A== 890]tH(Granger, Albrecht, & Hamilton,
1979). ¥ A= vHS A7) 50 el e 4
Aeeso] Wsks gl flal MBIS 10714 35
T AT =& 3578 7R Este] B2t st
At (You, Lee, Jeon, & Kim, 2011).

4. =M 2

TR AFE o] 48 SPSS Version 18.0 41318
T2 IS o] galeh 7Rk Anky EAE A4St
7] Sl 71 SAE ol8ate] RIERAS ARSIt
A 7] MIT EMG-NMES &2} EMG-NMES
o] A 7 B EEsS nweh] S8 MIE
Y 774 (Mann Whitney test) < A2l ch st =)
A - 30 A 75 g Tl vishkes 9455
359 A7 (Wilcoxon signed rank test) 2 A3}

om A4 AT 2 .05% SISt

m. o+ A

1. A & MIT EMG-NMES &EEF EMG-NMES
HHo| 4R75 U YNMEEES| H|D
=2 A MIT EMG-NMES #%+} EMG-NMES #
o] A7 )5 W Qs o] vlw Ayl A8 o
2 o3t zfo]7} §lUTH(Table 2).

MIT EMG-NMES H@e] S A - 2] =] 75
o] W3l= FMAIA A 2l xfolE Helom

53] o l/BuA/ ol GBI 2 BN fFola



Table 2. Comparison of Upper Limbs Function and ADL of MIT EMG—NMES Group and EMG—NMES Group Before
Intervention

MIT-NMES EMG—-NMES 7 »

M £ SD M * SD
FMA Shoulder 19.30 = 8.07 21.10 = 7.15 -.60 .543
Wrist .60 +  1.57 1.40 = 157 -1.71 .086
Fingers 1.40 = 217 1.40 = 2.06 -.28 776
U/E coordination 1.60 = .96 1.40 = 1.26 —.24 .805
Total 22.90 * 10.91 25.30 = 10.19 —-.56 570
WMFET Total 18.20 *+ 13.37 17.90 * 11.32 -.26 446
MBI Self—care 2450 + 7.66 23.70 = 742 -.37 705
Bowel/Bladder 17.20 = 3.88 17.70 £ 3.46 -.04 967
Locomotion 2950 £ 891 28.20 *  9.78 -.38 .703
Total 71.20 + 18.17 70.60 * 16.60 -.07 .940

Table 3. Changes of Upper Limbs Function and ADL in MIT EMG—NMES Group Before—After Intervention

Before After P »
M £ SD M £ SD

FMA Shoulder 19.30 £ 8.07 2890 = 9.24 —2.55 0117
Wrist .60 £ 157 340 = 201 —2.68 007"

Fingers 140 £ 217 1.70 £ 249 -1.34 .180

U/E coordination 1.60 =+ .96 200 £ 1.33 -1.63 .102
Total 22.90 £ 10.91 28.90 = 13.47 —2.67 .007™
WMFT Total 18.20 £ 13.37 21.40 £ 13.71 —2.67 .008™
MBI Self—care 2450 = 7.66 25.30 £ 7.46 —2.27 .023°
Bowel/Bladder 17.20 £ 3.88 17.00 £ 4.00 —1.00 317
Locomotion 29.50 £ 891 29.80 = 8.82 —1.00 317

Total 71.20 = 18.17 72.00 £ 18.11 —2.06 .039"

"p<.05, "p<.01

S HATHp<.01). WMFT 9A] EA8H4 508 A BAITA {28t Ajo]E HATH(p<.05). IS
2ol & HAAtH(p<.01). L5 F71 MBICIA & 5 H7F MBI A4 st 2Fol= §IRAINE 7l
A fost afol & Wl om 53] iRl oA g gAoA F-o3k S HATHp<.05) (Table 4).

st S BT (p<.05) (Table 3).
4, TN = MIT EMG-NMES &EHF EMG—NMES

I = O ==0—
6*7([7% e %'é%'%*;%ﬂ Hal

FA & MIT EMG-NMES 3%k} EMG-NMES 3
EMG-NMES #wte] gA] A1 - 2] 4A) 7led W o] A7]s 8l g vl Ay gAS

Sh= FMACIM EAISH fo)sh Aol g mglem 53] 2 fo3k ZJolrk glaltk(Table 5).

&5 ool frelst P HATH(p<05). WMF
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Table 4. Changes of Upper Limbs Function and ADL in EMG—NMES Group Before—after Intervention

Before After 7 »
M+ SD M+ SD

FMA Shoulder 21.10 = 7.15 2210 = 7.88 -1.84 .066
Wrist 1.40 = 157 3.30 £ 2.66 —2.38 017

Fingers 1.40 = 2.06 1.80 + 2.39 -1.63 .102

U/E coordination 1.40 £ 1.26 2.00 £ 2.00 -1.63 102
Total 25.30 £ 10.19 29.20 £ 12.46 —2.37 018"
WMFT Total 1790 + 11.32 21.70 £ 12.31 —2.53 011"
MBI Self—care 23.70 = 7.42 24.60 £ 7.39 —2.07 .038"
Bowel/Bladder 17.70 £  3.46 17.20 £ 3.45 -1.34 .180
Locomotion 28.20 = 978 28.20 £ 944 -.00 1.000

Total 70.60 * 16.60 71.00 £ 16.62 —1.08 .279

"p<.05, “p<.01

Table 5. Comparison of Upper Limbs Function and ADL of MIT EMG-NMES Group and EMG—-NMES Group After

Intervention
MIT-NMES EMG—-NMES P »
M £ SD M £ SD

FMA Shoulder 28.90 £ 9.24 22.10 £ 7.88 —-.076 .940
Wrist 3.40 £ 2.01 3.30 £ 2.66 —.465 642
Fingers 1.70 = 249 1.80 = 2.39 -.314 753
U/E coordination 2.00 £ 1.33 2.00 £ 2.00 -.118 .906
Total 2890 £ 13.47 29.20 = 12.46 -.038 .970
WMFT Total 21.40 £ 13.71 21.70 £ 12.31 -.038 .970
MBI Self—care 25.30 £ 7.46 2460 £ 7.39 —.265 791
Bowel/Bladder 17.00 £ 4.00 17.20 £ 3.45 —.284 777
Locomotion 29.80 £ 8.82 2820 £ 9.44 -.305 761
Total 72.00 £ 18.11 71.00 £ 16.62 -.038 970

Table 6. Comparison of Change Upper Limbs Function and ADL in Before—after Intervention
MIT-NMES EMG—-NMES P »

M £ SD M £ SD

FMA Shoulder 250 £ 2.59 1.00 = 1.88 -1.972  .049"
Wrist 2.80 £ 1.68 1.90 = 1.72 -1.192  .233
Fingers 30 £ .67 40 £ .69 —.449 .654
U/E coordination 40 £ .69 .60 £ 1.26 —-.047 963
Total 9.10 = 7.53 460 = 3.71 -1.481 .139
WMFT Total 3.20 £ 2.25 3.80 = 3.42 -.192 .848
MBI Self—care .80 £ .78 90 £ 1.19 -.162 871
Bowel/Bladder -20 = .63 -50 £ 1.08 —.669 .503
Locomotion B30 £ .94 .00 £ 81 —.054 957
Total .80 £ 1.03 40 £ 1.07 —.447 .655

"p<.05
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5. =X M1} = AXJIS U UAMSIEIE)

o
@13} H| @

A Az F0] AA7s 9 L EF] W
]l FMAS] of 7/ 234 /obegoll ] ol dh X
HATH(p<.05). T2 FelM e EA A

Zpol7k 13t (Table 6).

&

K

V.

NMES+ s pd RS
A8k 299 T7HE w3l 7158 S Y LS
= A7) SIS HA o AREETHChae & Yu,
2002; Powell, Pandyan, Granat, Cameron, & Stott,
1999). 53] A el 44-¥ NMES+ 871, #7|2} 22
71*3 w4 e FAoE AH-EY (Kapadia et
. 2013) olelgt A 7]52] FAY e A
%501]‘}_ WHe &S wXok(Mangold, Schuster,
Keller, Zimmermann—Schlatter, & Ettlin, 2009).
HEE A5 35 AgA gl Qlo] Fa% £
T oz 58] &5 B4 Ve A S A
71 3%e] w7t H7)% st (Meilink, Hemmen,
Seelen, & Kwakkel, 2008; Park et al., 2004). 18]=
2 E A= 7] Byl 9l NMESS] X Jx
d Fee] SRS el flal e e st
 MIT EMG-NMES$} A2 Al
EMG-NMESE AHg-8lo] &S gate] AgA)7] 53
GG el vA= S dotR A itk
AT A5 7 A¥ MIT EMG-NMES
wollA] FMAS] o7l e} &5 2% &5, WMFTelA
FO18 420) B WLk T3 MBI 7 oA o)
% 526l B aglon 59 s o5
= B3tk EMG-NMES
%J %ﬂ 7% FMA°IA &5 %A‘%‘ &5 WME Tl A
MBI H7}4d 23k
T A QAR A1 FHgellA] f-ol st

= A 5% Az 34
A

iy

2% 90 = 340 g, B
5 RElen

oft o

0,

AN

= o

EMG-NMES #&-e] nH] S 3412 7] 8352
&5l 289 NMES 5348} 3 2 EE FEA717]
ek AEAR1 e S5k v Y] SE9d st
o] HBatzlg o 7 AW FErtH(Hong et al., 2012; Park &
Choi, 2013). Chae, Fang, Walker®} Pourmehdi

(2001) = NMESE 8 447159 35 25473

[e) =) <= 0O [
Ae] A4l Z]':L* EOH = T‘Z?t =2 ATEA
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Ioloﬂ y_r/]. ﬂxﬂ/] = 07<101 0 /\L/\L zsﬂ 0
7= A
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f'.:L
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Abstract

A Comparison of the Effect According to Type of Electromyography-triggered
Neuromuscular Electrical Stimulation on the Upper Limb Function and
Activities of Daily Living in Stroke Patients: A Prospective, Randomized
Controlled Pilot Trial

Park, Ji-Su’, M.Sc., O.T., Choi, Jong-Bae"*, M.Sc., O.T.
“Dept. of Occupational Therapy, Inje University Busan Paik Medical Center
“Dept. of Occupational Therapy, Kyung Hee University Medical Center

Objective : This study aimed at investigating the effect of two types of electromyography triggered neuromuscular
electrical stimulation on the upper limb function of the affected side and activities of daily living in stroke patients.

Methods : A randomized controlled study was conducted for 20 patients within 6 months of occurrence of a subacute
stroke. The patients were divided into two groups as follows: those treated with electromyography triggered
neuromuscular electrical stimulation (EMG NMES), and those treated with mental imagery training combined with
EMG NMES (MIT EMG NMES), for 30 minutes a day, 5 days a week, for 4 weeks. For the assessment of upper
limb function, the Fugl Meyer Assessment (FMA) and Wolf Motor Function Test (WMFT) were used, and for the
assessment of daily living activities, the Modified Barthel Index (MBI) was used.

Results : After four weeks of intervention, the MIT EMG NMES treated group showed statistically significant
improvement in the FMA and WMEFT (p<.01), and improvement in the MBI, particularly in each of the self care
scores, with a statistical significance (p<.05). The EMG NMES treated group showed significant improvement in
wrist movement on the FMA and in the upper limb function in the WMFT (p<.05). There was no statistically
significant improvement in the total MBI, except in the self care score (p<.05).

Conclusion : This study suggests that both the MIT EMG NMES and EMG NMES are beneficial in improving the
upper limb function and activities of daily living in patients after an acute stroke.

Key words : Electromyogram triggered electrical stimulation, Mental imagery training, Stroke, Upper extremity

function
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