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o QAR BAE A 210 Fah
vl B44e] 71529 A9 49 S A

A% 259 B9} Y30l B

stal, wEA FEIAE S 3}04(’1: st} (Carr &
Shepherd, 2003). ¥-5-& $13lx= &A1, Alzh A9l
Jer%oﬂ/q XA o] :LE_;]'% =z

A = glojof shA|Ht, ﬁ%

o] A o] FoAAA s 75 WET ZHe] &
skl 71 e AolA] Xst vgdARl s %E(Synergy)
3} FA]9=Z (cocontraction) ©] YERHAl e} A7k
O] 242 AR ARl 55 2EANTIA Kok 7
o2 ouahs Aow HEFE T 9] 53 A 24
o] /A A, & EA7E FEAIRE AN 5] A7k
4 &3] MASH(Canning, Ada, & O'Dwyer, 2000).
Chae, Yang? Park(2002)> #npd] $kx}e] 345 4
A7} S0l 77319 gAell wlsto] 20 RIFA
Aotel 282t tid2e] SAFE S7FR sl 714 9}
TR AR A S Belvhal B sttt Gemperline,
Allen, Walk$} Rymer (1995) &= ¥HE&%F 8212 1153
#50] Ees] I3 AT Tl E5oIH 9] B
9] SFEe Aol w4 "035114 HstE ZTopsbr) vehd
U Buesglnt HT HET AR ZFe v

& B7Fsl7] S8 3%1152 o]-g-sto] EE A9

T 7 9 59 7‘]@% A8k Aol ABES
3, o] AFES] A= T Hup] FApEolA &5
e S ] AL igtellx e A AuE &

o] WAdstal $=0] 25 JiA 2 TR A9
© A0® YERTH(Hemmond, Kraft, &Fltts 1988).
olg gk Arh] $ALe] -5 75 A8k} 35S 2l ofe
7HA T A Rlo] EAlEof ghar, thekst 117"]1'2}'%% o]
5 A5HEe] AAE
G 5 (2011) & Hrpy] $xpe] =] + 103
&9] 71w el gk Al gl 22] A8
7IRVgell Faks Fo] &9 the-s Akl 321 9
m Xt Baskdan, wiAE (2011) S HeE Al
/\‘M’L]- = 713 T U7< 7]-‘:7H 0;(10101] ];H%}
4 WA=E] G35 vlask Aol ezt
o] AlAl=ol vl S2A Wgt AR} A7 s WEle
A olekal Barslolnt. XEAa gt &

el 482 + sl 4 YU A1) A
Q
Al

2 b
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Aol Sle Zom dEA AvelAd, 2011D).
Griffin (2004) 2 -gA=0] 35, hbrtel 2
HEAQ 2 ARES 7R B AR A 5
91°™, Noma, Matsumoto, Etoh, Shimodozono%}
Kawahira (2009) = &% 8249 B34S vehl= 4
Ao REA A A pas 1eE S99 4L

n ek

oA A A8 A5 5 £ At
2 wolt W BAjel Aol EnH Fapbol
G, Lel olelgt A AR A ge] dhit o A

Ape] 0] 714 Bt 255 A ek ARk o
B %A AT e Agolth Heba B Aol
= £0) 71 A 750 AskE Kol WA vk
WSS ko R 920 WEATE A gete] Aak
1A 2 55 A 0 FE AR Adde] v
st gHel B ATstel ABATY QA 7]
ez Algshid sl

BN o

Yol A 2011 10€ 4 O]HH

119 2897b4] W= It £ A7) thdAl=
O Zeks ke 31olgitt. 2 %5 Hnp] ﬂx}o]
, 1782 25 AAnpn)] SEAGiTh 2 dqtel] ofglh i
H :S,Q 7H Jo] 73346} uL}Aé 54&2 ﬂz} ien
2 71o] A2 e ZAHMini—Mental State Examination
—Korean version; MMSE—K) o4 247 o]2el 2=
A A Aol gl A}, A B &Y B7Pt 25w
(poor) °’dRl &k 4% Ashworth % (Modified
Ashworth Scale; MAS) 9|4 255 ©]3}Ql #F, A+ 3
ofe] 2pA 07 FofF AE Yo E Stk A=
AlZFaE7] el o dabel| Al A EA 9w of] st
Sus] Agsiglon], thdA=e] g 542 % 13
2o (uiAIE, 2011; Folstein, Folstein, & McHugh,

1975).
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B oA t= JEAE A5 (single—subject research

Aok 71324 A3 7124 319 B eM = SA 8
& A8HA &, WS SISl T ol
T oFF 13]¥ F 8% Bt 2ETtEE(flexor
digitorum superficialis) o] A5 A=S AL3 & ZA
35 £ 7N E S A w2 A A &

7R JiA] AR R ARES S8kl
[e]
=

T oA A3 S AT I3 o)

Haskelz] Aall Al 1A Al 28l Al it
3. A4 £ O B gi
1) ARt} LIFESH HAL
(Box and Block Test; BBT)
BBRT= 9/] 7]1:L]/H_0_ ?;7(1;}-&; o ﬂ];ﬂ oz
ezt Q= BAE skt /‘}%QD} Q1A =719
EE& & A } A T & AR &71e Hew 7t

= o5
Pl o] 13 &t &7l £59 FE AgE oisith
(Trombly & Radomski, 2002). AA-AZAF AF =
t dEo] =94, 9EEO] = 980]“’
1976), AARRE A E 2 9 =99,
ojtk(Mathiowetz et al., 1985).

N

(Cromwell,
£ =1.00

)
-
+
iy
=
=
=

N

il I~
p 1=
o
Hu

>=
s
B[]
ox

System LXM 3204; Laxtha, Daejeon Korea) AH]&
ol g3ttt ¥ A= (Electrode 2237; 3M, Ontario,

design) & A—B—A 9 AAIE o] &3] AP} Canada) & Ag/AgCle] AAZ ¥ U3¢ A=+ o] &3}
Z AY3|7)= 2438|771 %A JJr =4 34, 39 2 Gtk ¥ AT AA”elE AR, T 7S
o7 yro] Jgsialon, Zh2te] 3)7)= 83)7| = & Aoz PR vlo|Zet AydTe] SAATo= o
E 1. G0HARIY Yy Sy (N=3)
. _ i pAkdy
o= Al yol() AF (ke A (em) MAS? eSS o1

1 23 57 65 175 Gl+ = &g 13

2 ¢ 44 60 173 Gl 5 | 7 A 26

3 12 67 62 170 Gl = ] 7 A 7

*MAS: Modified Ashworth Scale
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@ﬂ%‘:} AR AAH A HAE Aed s
T Qg HAFE oA Telescan 2.89 AXEo]
(Laxtha, Daejeon, Korea) & ©]-&3}0] ol dz 1 AT E
OAd Alss Agsigitt 1 2HE S5 St Als
¥4 3% (sampling rate) = 1024HzZ 3174513
, s #Haslel] 98l &3¢ (band—pass) ZH
+ 20~450Hz%, A2 H (notch filter) &= 60HzE ©
%s}oﬂu} 78k F5 9 1104/\17&—% 78171 S8l Al 3
= £ 713N oR At
EFHARE Teigich EL—/F'%

lﬂil

rO

R 1o

l

WA R FE 17k— Di Fablo(1987)ﬂ A7 ufe}
2 Ggo] At & AX (7124 713k St Ek+2.5D)
o] o] = A HFolA 26ms o] A&E = A HA wk
W AT Fo] FRE Fol| mprEto® AX|gk o)do] A&
s Feto] TSIt old, 24, o] 4F 7 o]

\114 o
tlo
°

38, 2003). AR ok Aol 2= 2 3
Slell AgkstAl A st SAskleh ¥ 2= A=
P2 A ARAGE ikl 98 W]z 9 A
3 3 ALER ZHAS AAE T, dFe R the oS A

28 3G Lol Btk AYe =43l Hokoﬂlq AN
‘3}194”% 7HR1E eI}, AvAE
A2 E% s Apdsiolet, TATHES] A5
A5 BT ] Ap o] 7)o A 12 o)
‘?}5—‘7—%’47&@% | Abole] 1/2#4]31 8] el stk
(Basmajian & Blumenstein, 1989).

)

7]

o

4, A7 1Y

24 AGE FAE B8] o8 72AE AL
sz 7IRte® 27] 837 o, AEA=E 485
94 85 1514 BBTSF B THIES) AFE AH§3lo]
AP 83 A2 A A el
AN E2AE S50,

FATA 5 AEATE 9l 15714 Al B3l
o, AG2k= A5 A7) (Thrive MD—01; Thrive Co.,
Ltd, Osaka, Japan) 2] ¥HE o dAe] &2&71+3]
0] )mael] +4o] HES R se) AFAZ)
& o fn eI TP v &
2] Ao okl Lol Eo] 9019 AR

=5 108 59k wHEske] 4838139tk (Conrad, Scheidt,

IJ_i
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lj o 3T
2 Fel7) Aol MAEN £ ARES ol ¢t
shes s,

ATFEE B3 7] AEE AA B AHS o
P A7 AR ABAOH, RS Al 55
& 51 B Al ol ps ﬂ}%—sna% 2
H9ITk. AL 2% A9 F 29 A 302 ol 3}
A9) A2 Aol 52 714 0-52) ca— 12 %o
3 ABES ol Aeol, A2 Aol 5% Fol
H7h ASE Bl 1S AN 52 B Av) Yo 3
& AES AT G-102). 529 A5 A2t

Foll T AL
FAA0x7F 5= AR). HE 1 20%(10%~30
2) 59t olgalglt. B4 E3e) A% IR Qo]

Plstel 18 ¥ FRAYS B

slate} 819 A4S FA I TR F 83)7] B
oFolgon, 7124 I3t gL 20 54 AR
190 1318 % 83l) 4 A2g S5,

5. 24w
= Aol 712 Y, A 2, 319 Y st
Vel A 710A ) T8 3] 3 A et
?J o] 7jA] & *ZLE*V}C’ TS ARESEe] AJZHA
2 BEAEQon, 28 ZFHAF YA (2 standard
deviation band) %S AFEEIITE o] WM& F
A A Eele] =4 A2 A = 23] o|Ao] 2wl A}
P By Q1S o) ARl fFoAo] = AeRE
F 7} th(Ottenbacher, 1986). T3l #419] AFA S
=ol7] §Jste] 7 3 F3ke] BBT, 552 7/MAIAIZE
I gAY 4 Aue =9 2A (Friedman

tes) & ol §3to] LAHUT A A3t freliol bt

|

G A9, 7 57 AgEo] IE 2ot eAE A
37 98t €5 H8 9474 (Wilcoxon signed
rank test) & AT FoFES 2=.05% 3Tt



m. e+ 23

7124 213, 4 23, 5191 2Hgeld BBTS 4%
A F 1ol AAE e, 3] A7) 3 F7) A 5
Al 24 2 5= WAL EEAITE I8 29}
3ol A AT & 2= Al 7 Eite] 549 A5
=Eent 7474 2748 ek Aotk BE thaise
A A 38 SR BBT A7k 23] o)d 7124 77
2v) 203 Jeinct ¥ PHRORE YHe
RO FAdo] Q= 20w ety ole @ g
37 AN FAH, edrlRgee o
F AR SA) 278 STl AL 29k tldAt 3914
AR AR B0} U Ao Lebkont, 547

2 et T FEAGE A 2
A3} 3171719 B2k QAR fro4o] Y Ao v
)\)\‘:}_.

35 -
® J|xM I

30 - A 37 %
o
25 -
20 A
15 4

10 4

Axtel LEE S HAKH)

7]

32 IH

= 202 UERITH(p<.05). 4F 34
|2l BT Loty
R ESEE B
4 9, el 30 ¥k 14 7

jurl

7P
9l
A

_LLFLJH

A
7]

A 94, ?,—zn ¥4, 3]9 74 52t BBT, &2

} WY 5 AT B FaAIZEY] S5kl o

T ek Ao e B tdREEeA fo) et
=z ]

A AL e FELAATYRS 45 SR

2l TR 18 7124 93t 34 31, 7]
43} 317 219 Aolell Aol7k 9lgiL, vl 2
A s A 3, 7124 A5 89 3, 1

A 292 319 2 Apelef] Apo)7t QlleH, i
3 7124 H 3 FA Y, 1Ela FA Y §]

g Aelefl zel7E ASIH.
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B2 7|2 0K, S o, 29 2k Sl 534001 et Ze|=0t AE Zxt
Bl o372 o373
T AEYS OB RS S AEYS 2
BBT ()
A 7.00 600-775 15.20° 24.50 24002500 16.007 22.00 21.25-2300 15.55
o
=7
;j 11.50 11.00-1200 29.00  29.00-30.00 29.00  28.25-30.00
o
jj 9.00  800-975 27.00  27.00-28.00 27.00  2600-27.75
[e]
NAIAIZH(ms)
A 2.11 1.91-252  14.25 1.44 1.27-1.69 16.00 0.98 0.79-1.12 16.00
o
@A 1.28  1.03-1.50 0.21  0.20-0.25 0.20  0.15-0.26
il 1.64 1.54-1.75 0.67 0.67-0.78 0.58  0.45—0.72
L5 AIZHms)
A 231 2.05-3.17  9.75 1.64 151-1.72 12.25 0.94 0.80-1.09  9.87
o
@A 1.38  1.29-1.84 0.82  0.66—0.87 0.62  0.55-0.73
il 1.91 1.54-2.26 1.26  1.15-1.49 0.96 0.73-0.98
"p<.01, " p<.001
v. o & A& A% A o2 e,
o] ATolA Tt F49U MA E FR
HES & MEHE 2575 dolle #2 7164 AR T ZAEE ARgSt] S 25F Y
3|5E Wellehs 23 QQloftk 53] A9 753 E 019k A S THE ATE BAsto 7 HHgH
o] A g|A| Fx]7] wtol] UYL el At o7 Hrkd 4 gtk ¥ SHEE Seo, Rymerst
Mo Again Loy} AlsdoloE 2 AokS W Kamper (2009) &] §17-ellA €27 tadds 42
Aok 2 A7 e HEFOR QIS A Edow A 2 E7H wTEY S EolM 255 Al
A9 5l E 715N E el 3E oo w Fael dis) A7sld WS FAste] 2838kl
AEAZS Agslo] 29 7154 $49) 538 A &9 Aol EeE7FE O 237] (power grip) &
1A 3} gk ekl o] AhA] W E B Al e Hoh= Bk Ao Agsh, AN Zef 9JA]81] W)
Srolw 17} BTk # G179 A FEATo] 9 woll TS ARste] A4 AeE A7) golst
7S T 731 kLT fERESl e A W 2 7] witol] AeEglch(Kaufmann, Kozin, Mirarchi,
AIEE EEA7)EH Efgol He 2o YEhtor, B Holland, & Porter, 2007; Perotto & Delagi, 1994).
g olejgt gk SAE A8akA ook A Fb A9 7)s Aste 4R w4 FAs Walshe
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aelejrh, 53] £9] H7)9} 97| w2 AL

Oﬂfﬂ AAT 75 FAs] g A QoA R o

F2o] HEF B9 A Vs 35S 915 3
o] Ao ATEAY AdE= Fe HlG
(Desrosiers, Bourbonnais, Bravo, Roy, & Guay,
1996). T3 HEF F £} £ $99L 9
2850 5% A B ERA] AAEE 2o e
v glon, ofel % Bl e A7k 240 £
49 BAZ S Yo ZoF JBL
%1 tH(Canning et al., 2000; Chae et al., 2002).
el 2] 5 FRAZ ARLe) 8 He10% AN
BAL HEF BRI AR £ F olH o
AEE ofe] Aol F sheln, BaeE W9 B 7]
5 §AYS U 25 SR A% I
s} < B s TAe Wt 58 e
(Foran, Steinman, Barash, Chambers, & Lieber,
2005).

B A7) 4 Aok &9 7104S 5799 BBT 4
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(Carr & Shepherd 2003) H“]-E 75 AR F40]
= &b ek XE v ek £ 7N
A7 9] HS wAYE
Qaolr(e]g, A,

1999). 1822 & AG-9]
2 A, A, £ 8

AAE 4280 Eof A AH £A
oA avH o AR 91
o} olelst Ayk= A HEF

AL ol &5 vl 71
0] 7+a¥-g B 1Y Ageranioti?} Hayes (1990)
o] AT, ¥EF A JAsATS A-83to] w5 of
Nt 71 71 /IS BaskE Shirahashi,
Matsumoto, Shimodozono, Etoh®} Kawahira (2007)
o] A NEAES o) £E2RA 0 2575 S 1
113 Cordo 5(2009) 8] 94, H&F e A4e o
A2 2] 74 ka8t WA 7154 64

Ehh 4ol 2%

2
>,
N
rr
0,
<)
4

o o\
0,

4

oX,

=

o

ME Y ox
% o o

u&
o

mﬂ

~{

rlr

>
2 offt

Sl

s

e

=

w3
flo |o

Y
¥

&11
o >&
~
oN ®

o
)
o ol
ﬂ[_f
2oy e

o
11
o
B

=
L2

r
_>‘i
> o
=
~
ol
ol

ol rr

157

40
o
1
oo
>

98 JKSOT Vol. 21, No. 2, 2013

S a3 Y Noma 5(2009) 9 &1,
lﬂ EZE]L% 3 HET dAke] BA Y] A Y
A7) S Barst wiAdy A7& (201D 9] A
T ARl Ak Bolth

Aol AgE FEA=L W= I 9 A
o] Waks WA = Qlrk. ot Wishs 21 AE

o
ML) A1t 71 o A S gl A

WY SRS A=8te] Z5S 7714, v
Aol 2EF ASE fEshs Aoz deA itk

(Noma et al., 2009; Roelants, Verschueren Delecluse,
Levin, & Stijnen, 2006). &A= A1 ANEA o] g3k
= AL ARSI R FRAAE A7, 9
FESHE —?7}/\1 7131, o] A2 AAlete

Ego] . AEA=L 54l
of &> ‘%—%—%%’d% ddieE T3 A=9 5%
35, Ta AAINEE B8 oA 243t
A TR T glo] 259 d5 A3 Lebedev
& Poliakov, 1991). Kasai, Kawanishi9} Yahagi (1992)
£ 5 AR Q8 ol i 8710 B
ZVJ’%*EE g A=g W F-919] LSt ofujel

A ZlsA=e] A
Tenenbaum, 1994) % ¥4 %X“” “45’4 (Rees
Murphy, & Watsford, 2007)E
SA o BauE gl
& 71 T }_z}—%
}\]71 2= O]L §_3ﬂrx40] HbH o .

B Aol E AEA=e 23E Brke] 9lste]
A-B-A & A S ARESte] 37 At
= Aol Z2EAETE Tl AR Aol ARl
AR A dpdAte] A2l vbe-S AAA R A5
I 3= o] Atk (Portney & Watkins, 2000). 314
‘3&, < ] WA F Q] we] & Ate] 4
= AA HEF Skl ANstAIA olsiek=t] Alg
@01 T & Aol A ARESE @ Abe] AhEHE
SAZIRE E1E TA IS wHgste] AlEEkar ofof wE
FE vlashy] flete] Fdst BrF AxE AA 7|k
S A gshes Al BEll AdE EEshe Alolth
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Abstract

Effects of Vibration Stimulation on Electromyographic Activity
of Flexor Digitorum Superficialis and Hand Dexterity
in Patients After a Chronic Stroke

Sim, Sun-Mi*, M.Sc., P.T., Oh, Duck-Won"*, Ph.D., P.T.,

Ki, Kyoung-11""*, M.Sc., P.T., Park, Hyun-Ju""*, M.Sc., P.T.,
Cha, Hyun-Ku"***, M.Sc., P.T., Cho, Hyuk-Shin"****, M.Sc., P.T.
“Dept. of Rehabilitation Center, Youseong Wellness Hospital
“Dept. of Physical Therapy, College of Health Science, Cheongju University
**Dept. of Physical therapy, The Graduate School, Daejeon University

Dept. of Physical Therapy, Daejeon Eulji University Hospital

stk

Dept. of Physical Therapy, Wonkwang Health Science University

Objective : This study aimed at determining whether the application of vibration stimulation over
the flexor digitorum superficialis can be helpful in improving the hand dexterity and reducing
the onset and end times of the muscle contraction.

Methods : We used a single—subject experimental A—B—A design. The experimental sessions were
divided into three phases: baseline, intervention, and withdrawal, with eight sessions in each
phase. In the intervention phase, the vibration stimulation was applied over the flexor digitorum
superficialis muscle of the affected side. Measurements included a box and block test (BBT),
and the onset and end times of the muscle while gripping and releasing a cup.

Results : During the intervention phase, the BBT score was clinically and significantly increased
when compared to the baseline (p<.05), and this improvement was maintained during the
withdrawal phase with no intervention. Further, there were significant decreases for the delay
in the onset and end times of the flexor digitorum superficialis (p<.05), and these trends were
favorably maintained during the withdrawal phase.

Conclusion : Our findings suggest that vibration stimulation may be helpful in enhancing the dexterity
of the affected hand post stroke, and optimizing the activation patterns of flexor muscles of the

wrist and hand while grasping and releasing objects.

Key words : Hand dexterity, Onset and end times, Stroke, Vibration
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