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Effects of Muscle Activity of Lower Extrimity with Contact
Laterally Wedged Insoles with Strapping of Varying Elevations
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{Abstract>

Purpose : The purpose is to assess the effects of muscle activity of normal person with contact laterally
wedged insoles with strapping of varying elevations of 9, 15, 21mm.

Methods : The subjects were adult males and women who had not experienced any knee injury. They were
asked to performed from isometric contraction exerciese in four postures using lateral wedged. The normalized
EMG activity levels(%MVC) of the vastus lateralis, vastus medialis, tibialis anterior, soleus for the four
postures of the lower extremities were compared using one way repeted measures ANOVA.

Results : Comparison of EMG amplitudes across all postures revealed no significant differecces among all
muscles(P>0.05).

Conclusion : Further studies of the effect of wedged insole angle on knee varus torque in patients with

medial-lateral knee osteoarthritis are needed.

Key Words : Orthotic device, Knee, Osteoarthritis, Insole

.M = SHo2 AAST @Ak FRE st ¥
AHoz $EAS ATHE WS I5AT 4

SWAE TR AAL Sl AEe] QolF 7l A BHA AN AAHE F2 ATE OeRA

WAAZ} : o]4-8, e-mail: Isy8275@hanmail.net
E=EASEY: 20069 39 129/ FAASY: 2000 49 24/ AAEIY: 2006 5E 202



gl e gs A A1 Als

Z 2, 2000)

FHEYLe A5Hoe FEXNAWY, 2B, &
#d, J35 X AT F3t B, aeln A W
A £ ¥4, A UA 2 S8R 29
AF4EE 2 49 AP 9L F4 A
e dvtAo g W|FAoW, FE T BHT 3
e F1, Ao AFAA I AHAHE 5,
2003). BE9 AREF F2EL v 8 A
ol o8] F3L Wtk 287 o] FUA @
& e AFL dEHy g8 §%e 97Ee
7HAes, AR FE Ao HIE AL
Z Zol BF¥L 28 w3l A3 B73e By

A7H FEEE 713 tﬂmﬂ o3 #AHE &4
AR Qi) olgd BFde sdde) THEG
A BAxed 9= %’-—%’— AELEL WS 259
A7t AEHIL 2F AXFHo] UEEe ¢9d
of ouk HyS 7}1#—%} olo] w3t L@ A
23 #EE B9 ATEs) UE vA 9F 279
NAH o15H AFE AUVt =& o} He A%
2o B oA el wiglo) Jgg Fol(E
% =, 2003).

Minor(1994)2 3o} F@HAFL 7IA
FAE gpteg 3 ATl FFol U BA
M FEo] B FFHYY 289 AE 7}

A3 Joks e B FAUL, wiE 34 =23
BAEEEAL 7153 AR ol FEe e
4 Sloka sk

W] s A2 RS KEAA dEA}
T2 28 &5 9FS vA + o Nk
S A12%e] FH8A S 355'-/91-. B 2
AERZL sl Sk o)A UE #7172
o HE&E 5T BIPoIA WSgTo] HegE
237 PsEdn sRen £AdEIEE 3T
o] AP Yol He LAYEIZRe] Zyie
o, we] olxX7h FuA Ut HAY 3
2 &8 ouisle 2Ag X £ Ao 3%
AT 5, 2005; Saxena®} Haddad, 2003).

hdd ke 2% 183 93 #y] 2EY 2
e AZEESHY e oA AZE
2E 2% o8 e AP gyyos

ats

p
T

—

E=

TN AFoz A3 Ay FWE W=d
g8iM AEE A& & Atk 2 HEBELGY
@A) o]FolRn] AAF AHFE AT AR
A8 EZAE Jdok. Ayt A 2EY 2FL 1
So] FAe B Aode B¢ zEla geRRle
AN A e A B UE €3 ETEd
A HAd RYPAYE FMIIL 5FE Ta
N7 WEo) 2EHRS AESA] e ZAFE
] &3 o|tiToda%} Segal, 2002).

AEG2003)S FALNE o R A& ] =
e A4 gEHILRZ, SRS, AS5%
Z, AAES, 7Rz 2849%d distd 25
F93 2ok QItk &tk EF Bird $(2003)

I % AFdME 85E AR FHOE 4

73S ALPS W AFVHIH SEZY A

4.1:» AEHFL K3 Aoyt fAvka Atk

712] 3 Robert 5(1995)% E3PA <#E EAE o

Aoz & Hr2RE A8 954TH SR
o8 A A A9 T ZARE Wug 23
fold ozt BolA @gtrim sQrh 2y
LI B(2005)2 EATIEEZo] 18°0]5)¢l ARl
A WE #712%0 wisiN 25 An2Es &
£38 w WSRelEgT 2g8AE vt fo
A z2pol7b USltkal Harstych 22iv 95 4
7] 2 Z3e] ¥old ute} A9 FBA=I}
e} QgL PR @A AFE ofF EF
& Aoty uletr B dAoMe dkxe] Zgo]
g 939 FARNE e 4Ry oF Az
ol Fold wel f&3, UES3E, I4SE 7t
A3 2L Jgol dste goprgich.

0. oI &
1. Aohy

B dpde JHHeR edERd FRER
ojdel Age] Y A BHE TF H 29
%5t me EEAT] glon AFEEL A=
et & THol AsHAY TFHF &0l
Pe 37T 4 9PE e AP T



sl & A Ak

2. 17

D 22 9Z 4] 239 2EY

¥ A7 AR EE 493y 9E Ay 2EY 7
FE fAg Ad= d 7k 75mm, A2 55mme]
W Eole 747 9mm, 15mm, 21mme] Fo)Z )
2 st 2ERS @84 Wo(DRI4, dH)E
AHEsle] d¥dke ¢ WS A7) 29 AZd)
VA Abold] £AYS Haslslr] A8 AFstAct
(18 D).

1998). 7t 28] A 33 3 FANeE 3
A BAEIPoH FAE PAE ZFxee =4 &
#H&5 4 (manual;, MMT)9| Hoj <
o] Holy ZEJ ZAT AT BRI BZ
o2 FAEh

TRAE NEe FE FFE(sampling rate) 1000
HzZ 3}l A9 F(full wave rectification)E 3+
% root mean square(RMS)Z ©]-83}e] smoothing
stk 181 25 FAR)Y ko|2F AA
5l 91 AEE 40Hzo|A 150Hz7reZ o7
(band pass filter)Z 3}90™ 60Hz =3X|Z¥E(notch
filter) & A3 2AHE oI |(ASCINFE| 2 g3}

Fig 1. 21mm, 15mm, 9mm wedge and strap

1) gr=7
349 CBHEE 2] Slsid
(Noraxon myosystem 1200, Noraxon Inc, USA)E

A3t d 2).

AR

Fig 2. Noraxon myosystem 1200

e AR L A8 THTAE A2L A}
S3lHor HM2e EL 503(Biopac system Ic. USA)
AREEITE 3R] 2AE AFHS gopry] )
PA7Nel F2 Zesle 479 TS FE, 9
4, AR, /HAEDHE 289K Cram 5,

o B340 A8 AE] AZE 9o} Myoresearch
program$ AR8-3}TH

&
ks A5 FF 3] A &S &
P2 lgor HUTAE AlFo] it AR
#aeA717] fa FARAE THe AFEER 343
AdL, 254 FRLT )
& Fol 239 WA AL e =
. A A=K active electrode)
B S/hEClA WS AT 2em,
2 A 3~5em, AAZTE

BAEEREAA &S Y dem, JEAVEE Fd
% AolA 2SRl B

BleE 3}on HA| A (reference electrode)S =

H
“
e
2N
X
tlo
X,

L 4
JN &

T
£
QE
o

e

T oX o



=2} o)sts) ] Alld Ais

A 9 EBApwo] BASAcHP 3). 2
Hw37] $ ].oq 253145 AF3Knormalization)

%E_Q_

37 18 AESRA QAo AR 3
A AT BHEE SHAHCran 5 1998 4
T, 2003).

Fig 3. Reference electrod

24 oHE AIEYE olgslo 9w AAY
tRen 92 4718 oA e Ao YA 9
#H7) 2EH 23S 9 Ao 2 5HA
52 A3 S sk w3 T =22 9
9 SAUZ sglen] W] ol Yol ot
& 2o 4A7F 28A e wh AelM dAskg
o AZE vlEA ASEE Ren AAHE A
A A8 FEoE HHES BolEF Ytk dF
7] 24s ALY 22 FES FEI) AWAA
AL F3t A & J=EF 3 520 ANE &
A2 gt 2Ea 5%7ke] AT HEF
A S 129 mXE 12E A3 32 B 24

B ghe BA0) AMgSHAT

[+

do

3. Xz BN
U2y 2 Hy] 2E 23] xold w2 9

Table 1. General characteristics of subjects

E32, USF, 14, 7Hvey 284 s
A3 98t vHE-Eg dagl E4HEA(repeated
one-way anova)2 A3t

23y = Ay 2EY 239 Fold ©E
F3/AERT] 2EA=HE B4 Hdd
HHE=A Al FAMEX(repeated one-way anova)
< A4 itk

BAEA felrEs AF7] st a<0.052
3k Alge] FAAEE Yx9- SPSS version 10.0
z2IYE A3t

1. TAICHARIS] sl S

B dpdle 228 4 94 29, o4 T30
F 9molA dgsigon FHe BFAHo) 24.50
0714, AAo] 180.50+7.78cm, AH|Fo] 92.00+32.53kg
olglom ofAe BWF Aol 51.00£10.52, Ao
158.57+6.50, F|F-°] 66.44£20.510)|ATHIE 1).

N
ue
2t
g
o
I
&
]

>

2EF Z3o| Folof ME

&P HAgS Lol A¥ nFE 2R
AL A 72.86+36.13, 9Imm 2 ZLA] 63.10:41.58,
15mm 2% LA 63.18+34.12, 2lmm Z% ZH&
Al 61.76£39.300.2 Jeltout Fo3 ol 91
tHP>0.05)(% 2, 1Y 4).

ojof mE

w
o
M

08k

o

I

&

- N
|>

Im
u

n}r

e T Ve

Male 24.50+ 0.71 180.50+ 7.78 92.00+32.53 2

Female 51.00+£10.52 158.57+ 6.50 59.14+10.246 7
Total mean 45.11+14.82 163.44+11.52 66.44+20.51 9

M=SD: MeanzStandard diviation



UHY 92 A7) 2EY 2Y) Bold] B} sAe 2PAE INE I

VL activity

80 -
70 - \
60 - * * —
50 *F ‘:o—muscle activity‘i
40 r
30 r
20 —

no wedge 9mm 15mm 21mm

Fig 4. VL activity after varying elevations

Table 2. Within-subjects contrasts of VL activity after varying elevations (%)

M+£SD SS df MS F-value P
no insole 72.86+36.13
. 9mm insole 63.10+41.58
Varying elevations 710.722 3 236907 0.540  0.660

15mm insole 63.18+34.12
21mm insole 61.76+39.30

Error 10532.378 24 438.849

VL: vastus lateralis

SS: sum of squares

df: degree of freedom
MS: mean square

FTA: femorotibial angle
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Table 3. Within-subjects contrasts of VM activity after varying elevations (%)

M+SD SS df MS F-valve P
no insole 62.53+21.59
) 9mm insole 51.48+25.08
Varying elevations . 656.574 3 218.858 0.694 0.565
15mm insole 54.88426.61
21lmm insole 52.87429.23
Error 7566.906 24 315.288

VM: vastus medialis
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Table 4. Within-subjects contrasts of AT activity after varying elevations (%)

M+SD SS df MS F-valve P
no insole 36.11+£24.34
. 9mm insole 40.14+24.70
Varying elevations 969.912 3 323.304 2.030 0.136

15mm insole 37.70£18.66
2Imm insole 26.02+17.28
Error 3288.193 24 159.258

TA: anterior tibialis
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Fig 6. TA activity after varying elevations
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Table 5. Within-subjects contrasts of Soleus activity after varying elevations (%)

M+SD SS df MS F-valve P
no insole 66.94+50.18
. . 9mm insole 52.80+35.95
Varying elevations 1993.726 3 664.575 0.823 0494

15mm insole 57.08+35.76
21mm insole 46.49+32.08
Error 19387.004 24 807.792
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Fig 7. Soleus activity after varying elevations
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