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A AT FoIE @71 AL Aol o] 5 9)
S AR|oIA] S EF 0] e A% F7bshi 9lo.
= B39 4E Fee] obd

5 S| &5 Kol
BHEa QAL e Af-ole FidolE
o] Q&S F3 T4 E 235t (Nakayama,
Jorgensen, Raaschou, & Olsen, 1994). <= $k#}9] 7]
s 353 fst A g2 s olu A s
22 BEA X 59} A7 A 7 (Bobath, 1959),
Brunnstrom®] @& 248 o]&3 A & (Brunnstrom,
1970), A58 4178 304 (Knott & Voss, 1968),
42485 %% (Flanagan, 1967), 4% AAEHY
(Biofeedback) ®HH (Basmajian, Gowland, Brandstater,
Swanson, & Trotter, 1982) ¥ AZ#|3 $5X 5
(Constraint—induced movement therapy, CIMT)
(Taub, Miller, & Berman, 1993), ®.%7] (Langlois,
Pederson, & Mackinnon, 1991) 529 WHEe] gz A}
53 Qe
HZo& o5 uehe] At A ghgolA W& A}
£ e ® s A7 A7F Eks] RdE o Qo A
7| A =2 v E = TEHSE FIAT
QJal 7k 2ol gk 2] WHs mhl5e] Al
of ddsto] FHE FHAE YRR ARG (F
2001). o=t A7 A=
L

tlo
1o,
Mo
offt

3 AN el vk 8 2l 1714
T2 BU SFES U] ISHOE F43 BAL
7] w2915 WS )5S Ak
£317h ATHAAR, 2002 AHE, BE o4,
2003). ¢ AA Gas} ¥ F7h, WALEWA F

t}(Chantraine, Baribeault, Uebelhart, & Gremion, 1999).

7158 A7 AT HEFoly thi ] Ak =2 A
TN Bl 50 TFAIAA SIS A R Az
A28 A3t A8l T2 AFEH Yok (Rushton,
2003; Wilder, Wind, Jones, Crider, & Edlich, 2002). %
28] 7154 A7|A= 0] AR o 7|3 opee] S
S WA EAY 2] 2AYS Fok v

& EAS
stof 752 o 9l oYl §28 14T WU

2=
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Eo] Ak (Baker & Parker, 1986; Faghri et al.,
1994). sHAIRE A A o] FAA 1 Sl LA 5ol HlE) 7]
A AN AES MEL g0 A8E F vkt
d 5, 2001). 7164 A7A=EE HES SAlA 35
FA1 9] SFA A4 Ys 7hssHl 8] wisell, A71=¢
Skl o] FofA = IAFHL A ES A% A s
A FAZ & AHEE = Utk B3 A e E
152 A7 A e A A
o] A9} g4 AFgE 4 2tk (Francisco et al.,
1998). & Aol 7152 A7|A= et wr) e}
71, olE A4 719 7 HAEHe Ak B0
7158 A71AS §lo] JAEARES AAgk 1R Y
e A9 35S AT (FA4, 2002; oW1,
2006; Alan, Alon, & McCarthy, 2007). =3+ 344 43
&bl FAe] ApA Rl AFA] o] FA 9l FHo] 754 A
71453 A o] Fo 4w A 9] 7] BES 91g Bt
adAQl FAYS Bkt (Mangold, Schuster,
Keller, Zimmermann—Schlatter, & Ettin, 2009).

SHAIRE o] Aol M= 7152 A7AbS E<tel] i
A7 sk w7) F2ke] f28)0] o] Fol R, 7]54]

o,

i

N

B
A7N1A=57 3 QGRS 7154 sas o] &g FAl
Fdo] A8H A= Feit oy 7154 A=
kel APA QL 22l Fo] A9 S| Bg T
ARk J g Abe 7 obA W EskaL, A7) sl GRS vl
A= Qe digh ’ekAQl A7t F @ st

HEpA B ATE AH7)E0] AstE o] YEEE
o AHHE 2t HEFT U] A5 PO 754



1) 85 A4 2] Manual Muscle Test(MMT) 7} 255
(poor) oA 3+57 (fair+) <! 7%

2) 85 dA Y] FE Glo] A ks 2F
Vst A5

3) A Aol A4d3] ®k-g3kal, Motor—free Visual

Perception(MVPT) ¥ A} #H Holx
op= Ao

4) 3+= A9l A A o] Modified Ashworth Scale
(MAS)Z 153 oAl 4%
5) Aol S1d 45

o]

i 'T/\]

AT k= e A Vs 5 A2 818,
A7|1A= -9l Algh glolut Ada dgto] JIAA
] 719 Fo g A A58 57 ARk 7t
7 9= A9 skt Mangold et al,, 2009). A it
A5 A Ao A2 5243 o] tigte] e A
gt & APAR FE ok AR Slvh. A Aol
2 Az zpol = s Asy] Qs A ] A

(matched pairs design) & 454 2] A5 =24 0 7 A
5] vl miAskeltt did ks & dlaat 6782 1
Zdefe] Mkl 714l #Hofo] ofgg o R Ao
A 2] = STt
AT A2 ditd 54 3 190 AASHATE 1
Q e

gl o -
§ ol AT oS 0 SAolA §2)¢

2. A+ 1Y

1) ofje] A+
2009 ¥ZEF AvlnZ 717 204 9] 9YsAE o
o7 o AF (et 147, 2009) oA 754 A7
Ap=e] FAHL] 8L A=77] sk EAI s Bl o]
AT e AGHAY S 7EE 752 A
S Qe THS Aeste] 4a4d B 9] S wfAQl
F718 A7|A=02 Heksto] A ga3itt o] & vt
2 20099 9¥HE 10€7H4] 653 2 A-9] 7
of Y= 49 9] HET Hely] A=
& AAeto] 71458 Ao wE A Y] 7
&3 JATFHE 3 A7AF9 AL0F Bkl
= AN E 7158 A7IASE EAEEE, Al

o}rZ 1u) /\E *7]_81- W1 ARy &
A T B R =i, .71

of 49 A, Bu HP 2l A4E
719 A7|AZ0 7 upEA o] Alx|o] Wy
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2) o431 A—Ij:” al 7|7+

}o] B o= 90109 39HE 20109 119704 #2219
7ol SRS BT GE D). & s AR HEFo) WiEA 12709
B AT AR YN EN (9] o)
i 2 1? BN Il Sk
S0 e 35 ! ! Tooar
(n=15) (n=13) (n=11) (n=39)
A1 1)
Jd = 7 7 5 19 03 &7
o 8 6 6 20
z_]%td 7 X
¢ - o i 7 6 21 23 63
¥ &9 7 6 5 18
=10 oz
SH=54-9 6 5 3 14 210 80
9= 9 8 8 25
13 (4) 51.33+11.04 5238 £1041 51.91 £11.08 5185+ 1057 .03 .97
7|7 (71 9) 3307 £ 2013 36.15* 2145 31.36 £ 1303 3362+ 1852 .20 .82

VAEEe 5 A AT Bkl AAERS AN
D27 1 & AAED Qo] FEA 715 A14TE ANG
D g IE 715 AR 4714 glol SAEATE AN F
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o] kel 399 Avh] FAE Oz 22t
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77 (grip strength)

£9 28 H7E 98 #7]+= JAMAR hydraulic
dynamometer® & ARg-8Fo] $-AlEell A 1] $-AlE2] =4
2 S £9 37] 29E Brkeb] f1g A=
o= QKEOE BEAT|AL, FuAE 90" ¥ AdH
7, oS THAE AAA SA 63l A7]= 4
o T8 SAN e, Exfole oA 2] T
AAAA At 5 dat Z%XJ’O‘}%‘:}. S0 Al
H S FH 3o F 33tk (Pedretti, 1996; Trombly
1989). A4 Bl 2l gkl Ao} o]t El =
H717F ol el A9 5743k 002 a3t

=2

(2) €9 A7] (pinch strength)

+£9] 7] 2= 378 9180 pinch gauge s AHES
o] 513 7] (lateral pinch) & A% 7] (palmar pinch), <
371 (tip pinch) & +AZ Aol 5343 7] 28E 5

-
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A3k LS A% AA BAL BAE A ZH
& 719} sl sl

A7y7)5] wgks AEn] s AdRAErE
Alakolet. b ARzt o R EA A4 2 3
&= 9 A A Z} (stereognosis), L&A 77+
(proprioception) &} o] AR 8 &8 =4 5}9 11 (Bentzel,
1995; Dunn, 1991; Pedretti, 1996), ¥)4-2] %7}3} g1}
2 Semmes—Weinstein Monofilament (Copper &
Abrams, 2006) & AHg-ste] Skt A8 7=

ol >

7HIZNE o] &510] 3halo] AokE el il o & 2} tf)
B WSS ghalaglny.

W) YA B, B, T4, 20, 29E B4

9o SHEa A" E49) olgS WeAY
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mﬁ
i
B
32
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(3) o] w2 Y39 Disk—criminators ARE-8}]
S0 g EPollA A= T A=Y HA
Aol thgt ZFAF 71505 Aot St
(4) Semmes—Weinstein Monofilamenti= 1.65~6.65
o] @ e EE 959} A A #g-ste] ¥
R I R el M o A B *}&;}Oﬂﬁ} 1.65~
4,08 33], 4.17~6.65+ 13]%F 48319 a A7}
g2 deprlEo] thgt 99 log#ks 1= ARE-af
At

oX

_\.Lmiﬂiizj

YAA A Lf-E4 7S vhE A e wet
Q12 (intact, 2), B4 &3t Q14 (impaired, 1), 3] ¢
7] %% (absent, 0) 0.2 Hro] ST o] W
Disk—criminator® <7}ehe] vfeto A &Eof

dEe 7o T A F2 F HoE F A Al
(mm) & Sk EA12 HolE fl&l o
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3 o2 EZ 25 7|5 dAt
Korean — Wolf Motor Function Test (K—=WMFT)
WMFT= Hepa] 828 44 £% 7155 B7et]
213l 1989 ml=pel| A 7t =roltk 177 &k &
o7 FAE o 7} Z&o] LAk T2 A Al =
St s HoQleh e dedt w4
HE Bibel F27HA thekst dAlE ekl Qlo] A
o} £9 7l F8E AAkeb]ol Ads, &5 78
gt 7 A A ok e A
(Wolf, Lecraw, Barton, & Jann, 1989; Wolf et al,,
2001). WMFTE st=#o 2 Hghsto] AARIE AgE
o} A W Al e E HSeh] S1e) kA 6749 o
A ¥ g9l Fvpe] k) 20 S U ® FALE AAE)
of, AR A =E Frleke wul AdAT A
Tl A 94, 7154 Aol A 99Z 2 A EE Hlth
HAAE W A = A7 F3A1RIA 1.00, 715
A HoA] 97E =& AFEE AT (A 7,
2005). & ATolM= 7T Fae dotiy] s E
3 TS skl T3 o' ARSIt

Z o]
.

7]1:%4 ZLF

-— = o

A

2= 2= K| E Motor Activity Log(MAL)
& s AXMAL) = 35 2S5 o9 AHEshEA
opf7] flsk whxskd W SAHOE, AxApt &
At HeAE E38 35 A E drh, of WA A0
EARHEAE doliy] A% 30714 g EEo
2 o]Fo# 9t} (Van der Lee, Beckerman, Knol, de
Vet, & Bouter, 2004). 7} &F2] 33 A| 8= 4AE A
£33 W% (Amount of Use; AOU) 9} 229 4
(Quality of Movement; QOM) < =73} ®t}h. AOU A
T 08 (H8] AREsHA] ) el 57 (2 A v 3
=& AR 7ol H, QOM A 08 (B Al 855
AR 7 ol oA 53 (B A o] B5S AR
T A7 69 HEE Hof qlvt 7 3071 s A
O] BAATE ot 257 n|vko] &5 AR &4
o]t} (Uswatte, Taub, Morris, Light, & Thompson,
2006). & ATollM = A A3} 5-9f Fskg 2ol
5 2 ARERIE S A9 o] A4 W3k A RSt

5) Modified Barthel Index(MBI)
MBIi= 9748 24512 AEE Lot 98t Hrie

T2 ARA B WYL ool Ak, KW,
=837, AR o), 33 AL

& Ay é% P/IX}X} /\}%) A o] g, EH/ ‘?"i xde

&

A3} 9 =7 A 1008 0.2 Fheh AAL - AL Al
= 0.89, HARAE A# s 955 BT (Granger,
Albrecht, & Hamilton, 1979). & <15t 4= 10704
AL FATT w78 37H ddEoE Bst
o] YIYLe] AHYEE vlws] Bt o) s o]
e AR A FEg ddstsie] dH e o
ARERE 0 HEtE E28A 07 Au R ) ggol),

4 M3

oot

=

1) 16F Neurotech

Aol AFEH 715 A A7|A =S 213 ARV oY
W= Bio Medical Research Company®lA4] #| &8t 16F
Neurotech® AH8FSItE =Ulell A= 200749 6€ 19¢
FE 754 A7|A=71Z ARl s71E Algoltt 871
o AR A=) 9laL, 7] 485X 290X 90mme]
1~99Hz9] F3}75 A8t H 28 10mAR =4

o) 7t

2) 1M =

I A gA A o] 54 dpAlel sk dEks FEl =
294 e A% 7154 AAE FPdhd (Carr &
Shepherd, 2003), ¥ A7-2] HAAFHL 7154 A717
= &l EQHAE FHete FHoE A A4
BES A7 o7 Bxdle] 55 oR wEol o
2 FIY £ IEE ueket Fudyolt), & ol
A FHL2 Alan 5(2007) 8 A5 RO 2 V)54 %
N2 Fetell A E RHEA 07 ARE-Ste] 7)) &
A FHE T FolEF ékiiﬂ}. 7158 A7|A= FeE

e, ol
LI ol%ow% 4 5% F0 2
Wolc. o
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>
T
i
o
offf
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N WAZFERS Y] EE AFAA FHE 23, 3 L& AAER e R Al dids 3, 4= 7154
7)o} 7] g8 fAs] SRk ofyel 75 Al A A7)k Fetel A1) 715 4N AT el A 9
29 WAL EF o] HAE EFETHGE 2). ALy} AEd FHO R FASGIT

45 FRE 715 A A7 1A Fekell SA9) FHe AAl ol2f gt HAFHL A7 hdAEA F 3083 A
S+ Mangold & (2009) 9] 1ellA = F& WHRA <1 37 sklom, s FH FolA] ke GrEel| A
o} W7] 9l 7] dgo] F#lo] FE G A FALe] &gt o G5 AL A4 A ste] st es sl
RHEE &8 WA s38e AEsoith v, & A9 oF A 8] 5F 4 o] o H & AF ABAR] Eedt B
A FAL 754 A7 Aol St 2lA 9] ~EH) 5 &l AT Pom, b ApiA 3 H31l
B A7) FRe WA olHA V)54l A T of thgk A4 A& F3f el gt JF =g =3k
o] A7|1A=e aAE SN F v 7 E 7%
2 39 th(Alan et al., 2007; Rushton, 2003). 5. A &M

A EH L 47HA] QFdH 0 F A 1, 7 b 52
SHFFE O 2 9] ool whet 47149 FRH S Aael BAs fle SAAE 23l SPSS 12.0
AASATGE 2). &S 1, 2+ 764 A7) Ao = ARSI, AR T e 05% Slth WA
T 5 Gl Fhdst FHles S5 oE A T 7 A o Ake] dar S el ti gt Aol & AASS

B2 IS8 ®IIxt= Setof| adsts 2iNEH

o T

9% £2/22A/0019 %4 239
[J [J Passive ROM: 2] AR 2.5 }of| o] 3] 4=
[ [ 29 Active ROM: A SAF B2 53} 34| ROM arc
[J [ Active ROM: ¢FAY 414 ROM arc 533

s
T3

0 O A g9 Active ROM: YEAY A4 Ado] 9l ROM arc 53

232 : A% S
D082 442 A%AA (496l 1ekS Fol 42510 ¢

oL—y }\1 7]

00 %S AR ol Sl AFAAE ot 28 W 22 2 7], &

W 2 oA Qo %ol
0101 8k AN o 93} 9], obelol A 1218 ot A2

A5t 717

%
01014 AAeIA ohuke o o 2 o] o] Ak Slex] Qe 2|4 &)

3%5 87 %%4@— AL 57] €%

w7
mink Wﬂ%
[J [ color pegH+
432 4x)9) ADL
O0%=% 2
DD%%
I
00574

g%

ROM = Range Of Motlon(l A7FsH9)), ADL = Act1v1ty of Dally L1V1ng(
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N

| A3l o] 536 wet Fhol Al A 2 ddn)x] &
AHEA (One—Way ANOVA) S A A&kt

>

Az} B = 7} Jod g 72 7+ A Ay} 57
ko] 2o) S nlwsly] & dgujx] EAHEA
(One—Way ANOVA) 2 AA8l3th 1 0|3 A H o7

G-ou|st Ao 2o|S FAA o7 Tty YA
Scheffé AL At 181 BAE A28 A
24 579 PR Y dXse) Be NEE 4%
& 9l A% RS DA, £ S 29, 25
&5 ARk FATHOl HWEF vkl A9 A
A dde AR HOH ahelwel 7t

HBASE AERGT AEH 0
W7ke) QIS Selshy] S8 94 FrE
A

A (hierarchial multiple regression) < A A8} T},

=2

218 Pearson® A&

fr

o
o
g
& 4
HI
~
do
o
>,
ot
U

[u—
~—

it
it U?L ]I>|

>
ot
o

712+ F70Ale] 22 ¥t
B A A5 S IS A1 25 b el
AT éﬂr A= LJ ﬂﬂoﬂﬂ

RS T
2o~ o0
N |
R
o2t 32
m o £
s o
~N TN Fel
. 83
™
)
=
2
2
i
91_{

>
o
O

o] A] ok

2) &2t st

&) 77 s 91 zto) & vl sk A¥} 3= =2 914
A7}, 27372, Monofilament, ©]73# 88 &5
A el Ek kol & EOW AUTHEE 4). B TFolA 8
5 &8 e AskE RYIANE FAA R o sk Alo]
© Hol|A ATt 115 oA E BE aFeIA 1%
zfo] & KolA ¢kgkrt

3) &X 2 7|5 Hst

A 7150 WEkE vk flsiM K-WMFTE: ©]

B 3. 85 0| 23 watzko| of st 18 7He|n (2] ko)
A8 (M £ SD) iz 1 (M = SD) 2710 (M = SD) F
A7 2.29 + 1.22 0.94 £ 0.79° 0.57 £ 0.66 1212
S 1.09 + 0.56 0.34 + 0.27° 0.31 + 0.43° 1352
AR 7 0.84 + 053 0.48 £ 0.65 0.01 + 0.88° 494
&85 0.48 £ 0.38 0.35 £ 0.57 0.05 £ 0,172 356
*p<.05, =+ p<.01
i Scheffe 1A, ARTE 7102 o181 Aol 44
B 4. 85 0| ZHz-wstzkof tfFt 18 7He|n
A8+ (M £ SD) iz 1 (M + SD) 21 (M + SD) F
N AA 0.13 + 0.35 0.00 0.00 1.70
IR Ry 0.13 £ 0.35 0.08 £ 0.28 0.00 76
Monofilament 0.26 + 0.51 0.02 £ 0.26 0.00 2.42
ol R 0.13 + 0.35 0.31 £ 048 0.09 * 0.30 1.10
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oto] Al T el kel Aol wlaskglar, 1
A T2 gbel et Aol S BTG 5). AFH A
I APEE 7IE0 R R LA o 2folE HYl
o} A9 71 WSt A= Al T BelA A3 Aol

5 2k gAE A 748 K-WMFTS|
SFFE WA dARE fT A_iﬂ A A=

4) 23 S X 72 H3}

5 D5 Ax2 HskE AvET| Q8 Al IE (el
Bawghge] atol & nlus A 35 A 9] AR HIE
o} FA L] HefA ok Afo]E BTG 6). AF-A
T AN ATl E 2 1, TEG4A AR vE
o} 22U e] Ao A FAACZE {3 2po]E BTk 1
21 &5 &5 A n] skl FdEe A A= fAF Al
F & B4 o) Ai= Cronbach a7} 97~.98% & A&
Btk

DG o HslolA = 5 hell Fo$ AfolE
HolA| oIS (E 7). AW AETe Ale] el
M 0 53 FAXCE F3 2lo]E HolA|
AR FRIFHY el M= ov] e Fda B
T3 MBIIA o sHatae] 4] dA=E 913
A% Ao A& Cronbach o7} .85~.952 =& UA| &
= Boitk

2. &9 J1 25 &= A7 L2

H5 4X|0| 7|5 BRSO T3 18 2w (29 )
A&+ (M £ SD) gz ( SD) &0 (M £ SD) F Cronbach @
K-WMFT 3.20 £ 1.26 215t 1.21 2.00 £ 0.89° 4.36 99
+p<.05, »* p<.01
3= Scheffé AN, A3 FS 7502 Fo8HA Afo|uhi= 3%
H6. 25 = X H HIHE0| et 18 ZHH| 2 (el &)
AEFWMESD) WERF1 (M £ SD) z=+1 (M = SD) F Cronbach @
ARg-9] Wl 747 * 6.03 2.62 * 1.61° 2.64 * 1.03° 706 98
=202 4 773 £ 571 3.31 £ 1.97 3.10 £ 3.99? 5.14 97
*p<.05, =+ p<.01
3= Scheffé AN, AETFS 7|02 F23H Alov= 4
H7 YNMEESo BRI (e 18 2HH|n (22 )
A&+ (M =+ SD) W2+ I WMESD)  YERFOIW £ SD) F Cronbach @
ol se] o 0.33 + 0.39 0.12 £ 0.24 0.05 £ 0.30 08 85
o)/Amzd oo 0.07 £ 0.26 0.00 £ 0.00 0.00 £ 0.00 46 89
ol 99 0.00 £ 0.00 0.10 £ 0.37 0.12 £ 0.40 53 95
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8 £2 Z2H1I 28 23 X Bl ME gA7|sie 22

Hel HA7)% ) A 494
A7 E 1
A7) 0.68" 1
AR 058" 061" 1
+29 A 082" 0.66 074" 1
4t 33.54 5.94 18.69 33.10
ZEAzL 17.49 4.95 14.28 18.22
»+p<.01, == p<.001
3. &9 28I 25 &3 X H, S Tl BAA A4S glsh] YeilM RS
e MX7|1s AANFATHE 9). ZF Modeld] W2 Ax}2 pazoz
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Abstract

Effects of Task oriented Training on Upper Extremity
During Functional Electrical Stimulation in Stroke Patients

Yoo, Doo-Han", M.P.H., O.T., Lee, Jae-Shin"*, Ph.D., O.T.,
Jeon, Byoung-Jin**, Ph.D., O.T., Kim, Soo-Kyoung"*, Ph.D., O.T.
“Dept. Of Occupational Therapy, Chonbuk National University Hospital
“Dept. Of Occupational Therapy, Konyang University

Objective : The purpose of this study is to assess effects of task—oriented training on upper extremity during
functional electrical stimulation, and to confirm a causal relationship among the factors in stroke patients.

Methods : Thirty—nine hemiplegia with stroke participated in this study. Experimental group conducted task—
oriented training during functional electrical stimulation for fifteen patients. Control group I conducted
functional electrical stimulation for thirteen patients and Control group I conducted task—oriented training on
non—sounded upper extremity for eleven patients. Mean differences among the groups were analyzed by
One—way ANOVA in six weeks. Hierarchical multiple regression analysis was performed to determine the
factors effect function of upper extremity.

Results : Hand muscle strength, hand function, motor activity log were compared in three groups, the
experimental group showed a statistically significant improvement (p<0.05). These factors were highly
correlated with each other. In particular, Hand strength and MAL, interventions were 37% of the variance for
upper extremity functional recovery. QOM of MAL test and task—oriented training interventions during
functional electrical stimulation in upper extremity function were the most influential variables.

Conclusion : The experimental group that conducted task—oriented training during functional electrical
stimulation showed positive effects more than the those of control group I & II. Voluntary and repetitive

training during functional electrical stimulation will be clinically useful in the field of occupational therapy.

Key words : Functional electrical stimulation, Stroke, Task—oriented training, Upper extremity function
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