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The effects of wearing single strap hemisling of
hemiplegic patient on lower extremity muscle activity

Jung-Byung Chae, P.T., Ph.D.,* Hye-Ri Jeon, P.T .
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ABSTRACT

Purpose : The purpose of this study was to investigate muscle activity of affected lower extremity by unaffected lower
extremity exercise and tried to examine muscle activity of affected lower extremity of hemiplegic patients were caused by
stroke according to wearing single strap hemisling or non-wearing.
Methods : We measured muscle activity of affected lower extremity when wearing single strap hemisling to affected lower
extremity or non-wearing according to unaffected lower extremity used MP 150 Eletromyogram.
Results : 1) Muscle activity of gluteus medius muscle was the highest D1 before wearing single strap hemisling.

2) Muscle activity of hamstring muscle was the highest D3 after wearing single strap hemisling.

3) Muscle activity of quadriceps muscle was the highest D5 after wearing single strap hemisling.

4) Muscle activity of tibialis anterior muscle was the highest D1 after wearing single strap hemisling.

5) Muscle activity of soleus muscle was the highest D2 before wearing single strap hemisling.
Conclusion : Wearing single strap hemisling of hemiplegic patients had effect on muscle activity of gluteus medius but

didn't effect gluteus medius, hamstring, quadriceps, tibialis anterior muscle and soleus muscle.
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AT THS Do, T4 P2 7|AHe] o AL

QIF-ERE Aol FoFE wlf, B AR FAS

T8 & o] #3S L3trh(Ragnarsdottir, 1996).
THNEAE A 1F, 4 @ xEI dukHQl

A AE flal] oA, FojrAom QAo maA<l

55 o] Wtk (Nurse & Nigg, 2001).

e

7192 b frA], AlsHeE 24 9 Bajel] A
e et 2 BlolH, Al AL Fefo] of
& Zo|th(o]gk=, 1997).

Susan(2001) & AR T2 A 23l ¥&
SOR QIgH A Agtow QA oR tet &
e Barsigied], 72 o2l W) 1t &5
715 A, QAo A e o] &4, dol7s el v
Epdtial shglom, 5759 S tEeks), ng
A & 204, Hepa R Qg nidi A A HHE
o LExd w99 HolE zudtia st

(Sharp et al., 1997).

olgfgt Ao A= HEFOE Qs Hupy|
Skate] v A A, T o] el BalsE ] Al
A S 5715S e 5 s A
I} 72 EAIES 7IXA P Carr & Shepherd, 1985).

HIt) A AlFiatz 1k 7 3=l A= H] n}
HS shAe] 28-S Fato] HAA WstE s,
HIt)2 o] B 7k, H] wiH]= shx| =] HEFH
AFA A= AL AlA o] FA ol & s )
) 31(Hocherman et al., 1984; A3, 1995), X3}

F7] =<t T2 % %|(double limb support) A]7]el w}

H) Zo) AFAAE & F Y= o] Fadtel, 4

ol ¥} W&yl »e|a, ko] HtiA Al &
25 BItH(Perry, 1969).
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1k 250 AekE A e] Wst
7} A FH(Dietz & Berger, 1984).

w3l F719 4z7iet #2719 ek HET gkt

o] Hao| A Zpo|7} wAlsh=|, B S8 A A
16l W3l = EF BAe] 9271 vl S ) o)
R Zdojx|a1, BEF7]o|A] uiH] SHT} H] wp
o] JZ7] Hlgo] AoHTH AR, 2006).
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ofghTt WA &3] ARRE = FH 0|7} A
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&q5E el 3821 EIF dokal Bar
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28] F& AN A7l HES] 71w 285t
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A ATt A A o] AApel] Fofgh gl wHnb] 3
2 87S tiom g El gl gk Ao
7hssh @ el aA dgto] glal 4 575 AHE
Z %= (Modified Motor Asseessmen Scalet: MMAS)®l|
Aol Bajasro] 3 o] dR] Bkxf, W o] - 42o] %]
*5o] 7153t 31}, Mdified Ashworth Scale(MAS)
o] swo] 1~2%w¢l AE dom A7 HAx=

2. S99

1) 2N T $E gk

B Ao A= Hupe] $kxle] o] o] 5149
S e 22 vX = TS Lolry] 9
3to] THLAE MP150 WSW(BIOPAC System Inc.

CA, USA)E o833l

¥ ZHE Als= MP150 WSW= o] tjxd
AlG 2 vt o, 1918 AFE A Acgk—nowledge
3.7.3 (BIOPAC System Inc. Santa Babara, USA) A&
FZESJo]E o]gste] BHHH 7|E} 2leAEE stk
A= A5 FiE FFE(sampling rate)-> 1,000Hz
2 ARG SEE 98-S t95 72 (band pass
filter) 60~500Hz2} 60Hz %% Z¥ (notch filter) &
o]-gsto] AH Y sttt ¥ A& FZFslelr] 9
3l A &H 77k (root mean square; RMS)*8]E 313

HCram &, 1998).

5 g FFE Yol ¢
sto] S, S, e, A= TRt
Aeeigion, o]& 5ol tigh 2% = F-25-9
+ Cram(1998) 5ol AAIgE §1x]ol] LAt H=&
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#H 2% A5 gk IFA S 7)) 9
slo] TaF FARNE AN 3§ 4T For A%
o] wro} TFAES A48} a3l e, F#] = (ground
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& SPSS version 12.08 AFg3lo] WHE =45 0] Q9]
TAREAS 39 aL, ARS-EA12 Bonferromis ARS8

on] §o)5EE a=.05% AT,

4, A7) At

1) AFgdAle] AA o] AskE|o] Autsle] o]#-&
2) 2o el WA HOR A el $49

B A Aolel G WA 0 A A

38+
6.74cmo) HA|E=L 71.63+7.57kgo] itk
% 20.8+6. 747H%°1U4 o/} 8

Table 1. 7 CHAIRIS] Qubs / o|sts S4

=11 o

52.38%6.67
(vrs) 168.00x£6.74

age (yrs
height (cm) 71.63x7.57
weight (kg) 20.8+6.74
post attack day (month) hemorrhage 6
involved typ € ischemia 2
affected side .

right 4

left 4

2. Tzo] g A . Zo] Hisk W= | & FAE

- =20

1) ZZo| &g ™ - 3ol dieh| U2 S5 SHT
o] g A FELLE D14 0.007940.0036,

D2ell4 0.007140.0019, D314 0.0063+0.0014, D4
44 0.0064£0.0017, D541 0.0066+0.0014 = L}E}
wom, Zdo] g & FELE D14 0.0061+
0.0016, D2°l4] 0.0061+0.0016, D3°4 0.0061+
0.0014, D4¢llA4 0.006240.0016, D54 0.0065+
0.00162.2 YEFSITE B0l 28 dn} Fo] FEte]
TEEE BAN SR frofgk b7t 2K (p<.05)
Wakeh Zho| x| 8RleAE sl It

(Table 2 3.).

Table 2. ZZ0|Q} 5lX|e| 2=disk 2 ==

4ol 74§ ¥
0.0061£0.0016
0.0061x0.0016
0.0061£0.0014
0.0062£0.0016
0.0065%0.0016

D1 0.0079£0.0036
D2 0.0071£0.0019
D3 0.0063%£0.0014
D4 0.0064%0.0017
D5 0.0066%0.0019

Table 3. ZHole} six[2| 2sdskl wWE SE2
of ZEMTof ChEt Hi= EX™E o|Rel
HEAEA

A2 I E
Zﬂ ;‘;v__gﬁ]_ X]"%E “lg ‘E_Zﬂ H 79!"9] = =
HZo| 8.515 1 8.515 0.023
vlak 5.918 4 1.480 0.232

o xHkgE  7.781 4 1.945 0.258

Hiskh|| 2 & A_T'_I:L S

Zdo] 28 A &3 DI9A 0.0077+0.0034,
D20l A 0.0078+0.0034, D3°14] 0.0077+0.0034, D4
o4 0.0071+0.0037, D514 0.0065+0.0032% L}E}
wom Fzo] g & &£¥E DIYA 0.0060+
0.0026, D24 0.006140.0029, D34 0.0096+
0.0071, D4ell4 0.007340.0043, D5¢l4 0.0083+
0.00440. % 1/]_1:4_\41;} Z:Jﬂ:Loﬂ/q‘; 5)‘1—7—10] iLQ_ xq .
T 2 7o Abol7t gl o (p>.05), B¢,
W, FEopalEke] RlolM e e akgo] Ut
(Table 4. 5).
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Table 4.

240 %8 5

D1
D2
D3
D4
D5

0.0077%£0.0034
0.0078%0.0034
0.0077£0.0049
0.0071£0.0037
0.0065%0.0032

0.0060%0.0026
0.0061+0.0029
0.0096%0.0071
0.0073%0.0043
0.0083%0.0044

Table 5. ZZolet six|o| 2SUel e &3
o

| oSk |
EAREA
S Aew Buas folts
o] 1.885 1 1.885  0.802
ek 3.352 4 8.380  0.317
ZHo|xe 4,922 4 1.231  0.131

o] 28 A thE 2 D194 0.011840.0093,
D294 0.0108+0.0085, D314 0.0098+0.0070, D4
A4 0.0085+0.0060, D541 0.009440.0064 % e}
womn, do] 28 & tfE A DlollA] 0.0082+
0.0055, D291410.009240.0065, D314 0.009440.0057,
D4ell4] 0.0090£0.0056, D514 0.012640.0077 =
L]-E}‘J‘D]- T’J]E]X]:LOﬂHli A o] 7‘<1—£. 7(4 . 5,_ EL%]’/\J

T el Rk Apolrh filew (p>.05), EH o], W,

Table 7. ZZo[e} stX|e| 2SHEMl = CHE|A}
2o Mol tfet ghe 2xE o

Q0! BN
A48 B - L
lﬂ%ﬁ AT AEAT GO
o] 2.652 1 2.652  0.537
ek 3.918 4 9.796  0.340
Ao 0.000 4 2.578  0.069

4) "Zo| &g ™ - Fo| Wk utz Jixjo|Z2
o] 28 A 7BAbr] - D1olA 0.007440.0023,
D29l141 0.0101£0.0090, D314 0.0094£0.0069, D4
4 0.0089+0.0079, D5°ﬂ/\1 0.0086+0.0045% e}

o Zho] g F 7pahu]ES DIolA] 0.0074+
0.0025, D2¢l4 0.008240.0043, D3¢ll4 0.0090+
0.0067, D4°llA 0.007940.0055, D514 0.0096+
0.0045= Yebstt: 7| 2ol A= Zde] 28 A -
T 2= TS A7t gl e (p>.05), HH o],
s

&, Brobgae] QMR YEagel gigich

Table 8. ZZo|e}

z stxlel 2EYsl we Jixal
20| 2ay

| m—
-4
o] 4 4 B4 X8 ¥

D1 0.0074%0.0023 0.0074£0.0025
D2 0.0101£0.0090 0.0082£0.0043
D3 0.0094£0.0069 0.0090=£0.0067
D4 0.0089£0.0079 0.0079£0.0055
D5 0.0086%0.0045 0.0096x0.0045

o] 8ol M JEatgo] YT Table
6. 7).
Table 6. ZZole} ix|o] 2Euslol mhe oisl
Zo| pEME
o] g 4 #@o X8 ¥
D1 0.0118+£0.0093 0.0082x£0.0055
D2 0.0108+£0.0085 0.0092x£0.0065
D3 0.0098+£0.0070 0.0094+£0.0057
D4 0.0085%£0.0060 0.0090x£0.0056
D5 0.0094£0.0064 0.0126+0.0077

Table 9. ZZo0|2f} 5IX|2| 2Srel| ME 7HA0|

2of gl et v =xs of2

ol EAHEA
D g gaA o9E
=7 o] 4.156 1 4,156  0.472
s 3.738 4 9.346  0.514
ddoptak  1.859 4 4.648  0.303
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A2 DlolA 0.011240.0075,

D2of|A4 0.0106£0.0058, D3°ll4] 0.0091£0.0050, D4
o] 410.0089£0.0054, D514 0.0092+0.0065= L}E}

wow, ddo] 2§

5 AR DIoA 0.0061+

0.0016, D2°110.0106+0.0082, D314 0.0092+0.0051,
D4ollA4] 0.0087+0.0053, D54 0.0112+0.0066=

ekt A=

oA o] AE A - F 2u

T 93k 2jol7} fI9lem (p>.05), 20|, Wk 2+

Aopxake] gRlo M e 2lg-o] §ITH Table 10.

11).
Table 10. ZZo|et ix|o| pEWsl] we ©Y
229 ZEANT
o] 28 7 Zdo] 28 T
D1 0.011240.0075 0.0061+0.0016
D2 0.0106+0.0058 0.0106+0.0082
D3 0.0091%0.0050 0.009240.0051
D4 0.008940.0054 0.008740.0053
D5 0.009240.0065 0.011240.0066
Table 11. ZZo|2} sHX[e| 2SHtekl wWE A
=29 ZeM ol ht BkE =X™E of
QoI BEAEA
AMAFE o maa= s
X‘"’E‘@' X]"l‘l‘l_'_:— Jo‘x'—lL;q H TI"Q] ==
o] 8.800 1 8.800  0.581
Ll 4.821 4 1.205  0.759
ZAoxg:  0.000 4 2.748  0.061
Iv. 1 &

Al =98 o =g HHds
A S e

e A E AAE o) Fshs AL v aTARRS 2
=tH(Janet 5, 2004).

TH2AE 9% T2 a4 #ol digt A
5

oJt},

ANAES 2= 754 459 v9s AgS
sh= A 71A W fellA] 1A EEe] #EFAE flgh
ghgo] gif-olth AE7HA Y] e ATES s
FEo] AAE AA st AAY 55 245l Y
- okel off shA o] JFARI E A &5 AvkE o
At Janet 5, 2004). A Aol A 8l Fo] 2}7]—
A ZF 25 (self—initiated movement)©ll thd+ A= &
T Bt o} H2F Hell k= ApAjzdo] WA ghch
i A& HolEth(Eng &, 1992).

of e oL a1 AA 24 AA|S] Falo] 714
W QoA FAIHES gt 25 8= AACA
&) oJ3) Aol mAl= A
Ao B Jaks AAet olA] 59 sl 9
He m¢- T3t (Horak 5, 1984, Nardone

& Schieppati, 1988).
olggh WL HHEAA Uel|A HAeh= Ao A-g

o] JEFE ot
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A= ofe] A7) Q) ol gk AR & uf o]

o
=
W FAEE B BAIA AT ALK 49 o
t:'z__

998 A me v Se] THYES B0l
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o Fyo] g A - Fof vl w5 44| 5
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A ARS AUk

ET 2B
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=
oz

A 7P A HeERE(p>.05).

4. FHo] A& ¥ AT S == D5
A 7P s HERRE(p>.05).

5. Fdo] A8 A e¥e] JHY == D2l
7H8 Al HERTH(p>.05).

6. Zdo] #8 F S| L&A= D3Il
7 327l HERTEHP>.05).

7. FHo] g A e S8 s D2l
A 7P A HERRER(p>.05).

8. BAo| 28 F rixu|e] ZEAH T D5
A 7P s e (p>.05).

9. BHo] & A A=) SEAd=E DI
A 7 sl HERER(p>.05).

10, B7o] 2 F WA TP DU

= 0 1-1_

A 7P A HERREH(p>.05).
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