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Abstract

The Myoelectrical Activities of Trunk Muscle and
Quardriceps Femoris According to

Treadmill Gait Different Inclination and Speeds

Byoung—Gon Kim, Won—Tae Gong”, Yeon—Woo Jungm
Department of Physical Therapy, Dae—gu Health College
Major in Physical Therapy, Dept. of Rehabilitation Science Graduate school of Daegu University”
Department of Physical Therapy, Kwangiu Women's Universityg}

Purpose: The objective of this study is to analyze the activities of muscles importantly functioning when
walking with different inclinations and speeds of a treadmill, in order to provide basic data on walking
exercise using a freadmill. Method: The selected subjects of this study were 16 men and women who had
lower extremity injury. A treadmill was used to provide the activation of muscle, and the electromyography
was used to analyze the muscle activity variables. The Biodex was used to measure the value of maximum
isometric contraction. The inclinations of the treadmill were 0%, 5% and 10%, respectively, and its speeds
were 2Km/h. 3Km/h, 4Km/h, 5Km/h, and 6Km/h, respectively. Result: For quadriceps femoris muscle and
trunk muscle, there were significant differences in muscle activity when different speeds were applied at 0%,
5% and 10% inclinations.(p<0.05) The activity of vastus medialis muscle was 9.78% at 0% inclination and
2km/h speed, whereas it was 9.32% at 0% inclination and 3km/h, which was slightly lower. The activity of
erector spinae muscle was 24.93% at 0% inclination and 2km/h speed, whereas it was 24.84% at 0%
inclination and 3km/h, whereas it was 23.99% at 0% inclination and 4km/h, which was slightly lower. The
activity of vastus medialis muscle was 11.89% at 10% inclination and 2km/h speed, whereas it was 10.65%
at 10% inclination and 3km/h, which was slightly lower. The activity of rectus femoris muscle was 10.26%
at 10% inclination and 2km/h speed, whereas it was 9.77% at 10% inclination and 3km/h, which was

slightly lower. Conclusion: It was found that the activities of trunk muscle and quadriceps femoris muscle
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increase as the inclination and the speed of a treadmill increase during treadmill walking.

Key word: Treadmill, Gait, Muscle activity
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5km/he @ 15.73%, 6km/hQ Wl 20.25%% 785
ZAAZIol 10%Y o == ®Hsld WE =329 Fo& xtol 7t AU ThHp<0.05), (F 24, 25).
ZE8AHT HlDolA A - S AFBaE S g
5 =23 dQQ EAENHg HE5Y sy 2 & 13) BAIZ 10% o HEdglo WeE EREZ9 2

AtZiol 10%em £k dgle mE AE5Z29 ZEd g4 v
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AAztol 10%Q o £ sl WE a3
SRYT WM AH-U BN APUILE AN W
= 23 9490 BuR4e H8so OeY 20 3
Aziol 10%Qu &= Wl ME UEA20 28y

g AA-u =1 488 23 £X7t 2km/he o
10.26 %, 3km/he W 9.77%, 4km/hed wl 12.16%,
5km/hg @ 15.37%, 6km/he W 17.87% =2 SAEH
FYg zol7 AATHp<0.05), (F 26, 27).

IE 24, BRI 10% EX Sl g QEHEE 2EHEY s BA (%MVIC)
s 2(km/h) 3(km/h) 4(km/h) 5(km/h) 6(km/h)
A8 T(n=16) 8.94+1.44 10.51+2.37 12.69+2.84 15.73+£2.57 20.25+3.52
X 25. ¥ go] wE E5FTY ZEHYE HI
AN A 78 s A= HoA S F p
&H 1292.61 4 323.15
13.54 0.000
LIXHEHE) 1432.15 60 23.87
F 26. AL 10%Y W S=H3lo] i dEXZ 28429 Ve A4 (%MVIC)
a8 2(km/h) 3(km/h) 4(km/h) 5(km/h) 6(km/h)
LEF(n=16) 10.26+1.82 9.77+1.65 12.16+1.97 15.37+2.62 17.87+3.06
X 27. =30 wWE i A Fo FEMdE vl
A A =8 Ase X} HAAF F ' p
&= 767.18 4 191.79
5.63 0.001
LAHEHE) 2042.26 60 34.04

14) BAZ 10%Y o £EWse M 2549 =
AT U

Y

BAIZOl 10%9Y o £X ¢gld mE EAIZY
28T HudA AH-u &3 FFEHUE |5 g
£3 4 BME4e HEsto Sy gt EA
ol 10%Y W £x diglo WE BAZ9 2BHEE
AR - =3 488 E: £E7 2km/he o
11.10%, 3km/he ®wl 12.70%, 4km/hY o} 14.16%,
5km/he o 16.18%, 6km/he o 21.25%% SASHH

F

([N A

78 z}ol7h AUTHP<0.05), (F 28, 29).

15) BAIZ 10%€ o HZZHglo WE HZ=J7g 29
ZEAHT H

ZAZIo] 10%Y Wl £x #glo WE HFJgq2
TEET HudA AA-W =3 FEHRE A
2 57 dQ9 2UEHg FHgsle sl 2o
Atziol 10%€ o £E ®3ld WE HF7YZY
EHEE MA-W =51 488 23 {7 2km/h

fUook e lo
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HSIE S ==X Z8}5]X] A13A Als (20074 6€)

d W 26.08%, 3km/hd ® 28.38%, 4km/he uj
30.77%, 5km/h ®l 32.24%, 6km/he ® 43.39%=

SASE KR8 xHol7t AATHP<0.05), (& 30, 31).

I 28, BAM 10%E w SEHE] & A2 Z28HE9 71s A (%MVIC)
Is 2(km/h) 3(km/h) 4(km/h) 5(km/h) 6(km/h)
HEZ(n=16) 11.10£2.72 12.70+3.28 14.16+3.94 16.18+4.51 21.25%6.056
E 20, SE=¥El0) wE BS329 Zg84= Ha
el A Il 78 AEE A= B & F p
S 986.05 4 246.51
6.28 0.000
LAHEE) 2353.99 60 39.23
E 30. BAMZ 10%Y W £EWHSho) mE HFE/NHEST 2EHEY Ve 8A4 (%MVIC)
a1g 2(km/h) 3(km/h> 4(km/h) 5(km/h) 6(km/h)
A8 F(n=16) 26.08+2.91 28.38+3.16 30.77+4.04 32.24+4.28 43.39+6.01
E 31. SERgo] mE HFJIEI9 ZEHE vl
kel A I 78 Aasg A= HaAHE F P
S, 2867.42 4 716.85
13.87 0.000
LAHEHE) 3101.65 60 51.69
v. 1 & OlA2 E&Y dxll gto] AYsAt AFA EFd

BHHE A9 1FE olF SHOIA dgdH S
9 7180l He s o ZHEAT AR
(2001)2 B&HQ AAE 7t AlEo|Ttd F+u A}
Axgal dA g = Ys SHOT FAL2U, Winter
(1991)& HEde 718 Edsta Sd6HA Sgte S48
o, 43 59 ¥ FE o= e + gl 3
ozt st Eg HAL U, Ed] MY FQ H
d g REY B4t 45481 e Q2 o=
7155l doltt. ol HHol st B4 A
ol4ol defo] et Ede ECIRRS} 28IRY F
Qe Haotolth, Zls&Q ddol o FasiAlil HEs
dol Wt FAXIEE HFo g dMT 4 A
& EMo] Q4sH 438 ot 4330 A1 Urh
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o
A o ZEA oldE Bor ds8g =gt o
43 2ol Bl EFg &5 A8 291, g1
B4 (stride analysis), ZtT 9 2F&ASHE 24, @i
THforce plate)Tt FH EA(foot pressure), ZHT
(EMG) 84 sol Egler}.

ol B dFdAE dAFHQ A BA BANE
YO o|sAl7|1, HE - AX] - A Y FA BEIE
AXste o8y BEEE EH-5l9, A 287 of
APRZ20] Fd S34 &89 B %8 2885i=X
A5 TH B8 Hdo Yol tidd g AZEHA
229t £o HSIE Fol, 0 tis 2EHET
St olEE BEEE /8 AY &40 @
-0 1688 HYCE o 2IEE REaEEln
HA A9 IR B2 YYHECIE UEAFT] AH
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rr o Wl iy
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Efi=d g AIgstel 28458 E4oiinh

Anders (2005)9] £% diglol WmE 2@ A9 AT

29 Z8H dE 24dAM 271 71 wEl A

Zl o] ZEHEE 447 S9 SEE J|ToA
EYsHA S71Eol UEHTH 38U EF71E22 4k
/hS} 6km/h Atolol A ALl @algol fittil HEISH
th SIAE 2 dpois ZAZol SEE 22 £
Hglol mE IF7EZY 2EEEE 2k/hol A 4kn
/7RIS WSzt A9 ATzt dkm/holl ARE S0l
LERSE). ol AZEolAY Mt ZxE9 843§
= AR IR BEZ, USEAZ, tdd Sd ds
oY 23N At AEEE AIoiA A48 2
el B2 FE JEg3e 2 29 Z84dgt
Q8 Feu, AR I8E9 xEs8Eg ddde
I£EO A9 B Aad 29 B 8838 Q
gte ALE HAZit
2 dToA ZBAZY EJlo mE OE AITRIC
TELEEE SO0Hs - ALE UENRD. ol Shag
(2005)8] ZAIR EFE"HAAN AR A719 @ &7
QO dEASRZ 548 Hl dFolA, A8 87 Al
ZAZ B7td WE dE ARE 88548 dF 219
axlgitt. ol ZAIZEZF Fob "ol mEh 271 @27
Aol BE AFE ALY AAE Qe RE IIE §
Ast7] 2t EAISZY AXE =F5HI SIIE @
St ACE HoZAn ES £E9 #It 2ke/hol A 4
kn/h7HA] wotd w9 SE4ES E71 Bt dkm/holl A
6kn/hE Zotd wo 284X &7Vt ds 2 4
SZ et wEtd EF gAY BHE Al 44
TR BEIE =07 FdAHs AEE EHus 4k
/hol &g JIfToAY B 250 © g8d0 & A
o2 AlgETH

LG5 S§(2002)9 13E ZZo wE FHE B4
ol J&" HEIAIFSY 2E88E 24 AFoA I3d
o Zt%7h 90° oA 160° 7HA Z7iEol wEt thE A
=10

Fl

—lJ_Illﬁ‘z‘O

—r_.l ZEEE £7F "Hol BEQn. B3 13E
ZIE o HglVL ST AA I HEAFRZY 28HE
o g&<= nAcHMendler, 1967)1 siYCH ol B
ATl A ZAZES £57 S71E w9 A 280 5
AW HE Vg2 8850 SUEN 45 3o
QArin AlR=ECH 13E AL E XIEse U9
-3 BA 22U A4E 289 BEIH FF 7
gl gge vA Hew A Z2XY AT 289
2835 29 2Fdeg desx EsA "ul

(Perry, 1973). mWtA SEH9 2F Qg €277 sk
He m7 229 78 2T BANS BT
o= EXEY HHA ST AAEY S/ Q
# fuEe = AT UED 3 A 289
2457 ARl WY DBE 2T =7 SUHD
ol T LR 5(2002)0 48 ez 9& o
5 AEZ0 SBAE S718 9ulsiA "k
HE AEZZQ gEAISn yE32,
1 AY 28 2oy FxrY2Y z2 ZATY
&% Z7l] I TRHEE s, F5 /Y29
IBHE Z77 748 3A Uehgth £3 Ho 52
4 Zaag o8 289 BESE, ZAE 10%9
=T 6kn/hgd 2R FF 718 20] 43.39+6.012 713
%7 UENRCH ol 2RI U ASZ 28435
2x]9] o 2ujol HBHE FOR, HY A £ ZESY
WE £To BEE Waks AMY NE /Yo 18%
9] ZEHLE QFdle ALE B dFolA uUEhdr].
olol Wt @X EXS X1 U= B 2 JgS
o okzZo] Kol AT, BY 38 A S 259 W
250 QIS MASHE Mol 988 Ao AHRHTH
2 Aol ME, UM TS MBSO HE 28 A
o Molgt A Apol tE A A5 HI@E
ol20) ZA WTH BHS A7 HAoU RS
gt BT 4ude 75}01] 2850 ) o}
B4 BaQD B QS A Js BAS A
arjoll 4570 B@ HE AT @esthn ol
Xo, Hoist 28 WEd Aozt o0 & £ QES
SAHO Q03 71&E ZH9 B WLSITID
HOFTh 8 H#o B A7 BALS zsmHo
2Qsiny AR, ol AZAA B9 HE A
3K 280 == 578 S45E B9 AE A
ol 71ZHQl B2 AA & % U RolTh

£33, 1

V.4 &

2 d7dAes EEII‘:EI oA BRFA BArztt
THs wEl fEAREZE ALIKd nie dF
LotRE7] 98} Dristol MEEQAd AAALE A 16
B FARER FESIUT. BAAL 0%, 5%, 10%=2
St 2zt BAtZol w2t £EE 2km/h, 3km/h, 4km/h,
Skm/h, 6km/h2= HSIAA EAIRZWUNSEZ, 9

£33, HEAD), AI2EAZ, FF7E2) 28

ﬂ!lO IB
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Ot &&= =X Z8}5]X] A133 X1E (2007 68)

dEE SEAE 20 uSy 22 222 aqruh.

1. BAZ0l 0%Y o £LZWslo] mE gEAIES
o ANIRY CEEEE v PSS O BE LT
zZtol 7t ERArHp<0.05).

2. ZAZOl 5% oW £TEA WE gEAE
I AAIRY ZERXHETE HAFYPS O BE K98
xHol 7} HRATH ( p<0.05)

3. BAZOl 10%YW FEHShol wWE dEARED
I ANE|Y ZEHEE HUGIYE O EF R9%
x}tol 7t E%E}.(p<0.05)

4. WEBZ ZAZ 0% g £%  2km/he
9.78%, 3km/h= 9.32% 2 TEH T a9 A4LE H
At

5. AF7IE2 BAZ 0%l thE 2km/hE 24.93%,
3km/he 24.84%, dkm/h= 23.99%F ZEH T 7} okt
o] ZAAE Hrh

6. UEZZ ZAAZ 10%0 g #E 2km/hs
11.89%, 3km/he 10.65% 2 ZEA T Qo] A4 E
Hr}

7. HEAZ AAZE 10%0]l tigt £E  2km/hE
10.26%, 3km/hE 9.77% % ZEHTJ L9 A4S
Hrh

@

gngd
UgR, day, 4354, 1. 1BE Ako mE
ZHEE 24ol A% HHAFDE ZBLE. s

ZE=9]815]A]. 2002;20(1):201-208.

TH. RYZE WSl BE YRIW eS9E ¥
N3} 35 280 IAUE BA. FRLTAS
Al. 2005:15(1):177-195.

Ao

TH4, o, 4Xd. EdEE 2FA S ZA
oo mE 28 988 #Had9 54 Hid. =
AL SSUEEIF Al 2001:5(1):49-68.

olEds, dAA. BAEY £ko WE EEE HEF
ol 2E9std B4, smA|sEXl. 2001:40
(3):911-922
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