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Analysis of Muscle Activities of Lower Extremity
in Jumping Pattern
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ABSTRACT

S. C. LEE, 1. 8. HWANG, Y. J. CHO, S. J. KIM.. Analysis of Muscle activities of Lower Extremity
in Jumpping pattern, Korean Jowrnal of Sport Biomechanics, Vol. 15, No. 2, pp. 155-165, 2005. The
purpose of this study was to compare the muscle activities of Double Legged Jump (DLJ) and Single
Legged Jump (SLJ) by the normalization of muscle activity. Eight college students without the lower
extremity injuries were selected as subjects for collecting EMG data of vastus medialis and
gastrocnemius. The entire section of motion was established as eccentric and concentric contractions,
and each of the contractions was divided into three sections with equal timing intervals, which becomes a
total of 6 phases. The EMG data of each phase was integrated and normalized.

The muscle activities of the vastus medialis for both eccentric and concentric contractions were
significantly different between DLJ and SLI(p<.05). The increase in overall muscle activity of SLJ was
33.6%. Approximately, there was an increase of 25.9% in eccentric contraction and 40% in concentric
contraction. Moreover, the data of the muscle activity of gastrocnemius was similar to the data of the
muscle activity of vastus medialis. In conclusion, this research suggests muscle activity of a certain
motion can be normalized for an analysis of another motion.

KEYWORDS: NORMALIZATION, VALUE TO MEAN IEMG, SINGLE LEG JUMP, DOUBLE LEG
JUMP
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(Clancy, Morin, & Merletti, 2003: Hansson,
Nordander, Asterland, Ohlsson, Stromberg,
Skerfving, & Rempel, 2000; Merletti &
Conte, 1997). ©]Z7 TA= 23] dojA dlo]
E|E o] &3 80| EFdte Fxu 7T B
oo 3= S Hriete (Basmajian &
DeLuca, 1985), Fourier transformation= ©]
€8t power spectral densityE 3 259 3
2 AxE Hile WHoER o83 (Ament,
Bonga, Hof, & Verkerke, 1993; Duchateau
& Hainaut, 1991: Esposito, Malgrati &
Veicsteinas, 1996: Roman-Liu, Tokarski &
Wojcik, 2004).
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& oF 2t vlay R vlavt o8 74
olfZ FHEHA %7] fFo dojFA Fe =&
gt glem o3 #HFE EFF(nor-
malization)2t ¥t} AF7HA] g dxRELS
AR F& EEIE] A8 g wEe A

£ 9ot 2 WHEEE isometric MVC
method, peak dynamic method, mean
dynamic  method, sub-MVC  method,
isokinetic MVC method &°! Ith(Bilodeau,
Cincera, Arsenault & Gravel, 1997:

Bishop, Trimble, Bauer, Kaminski, 2000:
Burden, Trew & Baltzopoulos, 2003; Kellis
& Baltzopoulos, 1996; Knutson, Soderberg,
Ballantyne & Clarke, 1994; Marras, &
Davis, 2001; Zakaria, Kramer & Harburn,
1996). 284 HHEACZE isometric MVC
method$¥} peak performance method’} %ol
AMEEH | ol 4o 2AE s HY F3A
T A A AUy A9 & A 2
T ddges 77 Jror ZEeEe Wyl
k. Knutson, Soderberg, Ballantyne &
Clarke(1994)& 8tA|9] 23 5o w2 24=
Ao A AFolA isometric MVC method,
peak dynamic method®} mean dynamic
methodE ¥IW3Y 2 I F isometric MVC 4

S e e

Hol| 71 Asicta #7383t Burden, Trew
& Baltropoulos (2003)2 34 Ea A] 4714
02 73 AFE AA Hlug 23 A4 A
o|& Zolx & ¥ isokinetic MVCE A€}
of AHEE Fevl glon B A Z8EFE 55
& "€ isometric MVC By& AM-3HE Ao]
0% Adsitty dx3gT. =3 ¢ dFE
A 54 BZ9 TS Y4 7Fe] He & #
S At 1 ol g HE2 AR EF
olg g L AR dAA WAMY iR} 2t
iz ¥ g olye} 2% 4 gEstd ZHE
&9 AsxE dTydrlz s oh(Knutson,
1994; Burden, 2003: Marras & Davis,
2001; Zakaria, 1996). ©°l8idt ZHE dHlolE
o} FFsh= A Ul At AtodA €]
HAE Foln ARE Fol7] H3 x8oz A}
$5 & Fyolth. Zakaria et al. (1996)< %
IS A3l & AAA ded] FES A
2 dejeM e NESF2T oS3 HHF [EMG
e VN1FoR S T AHET ol wHE
o]l iE2Z A A FES HE&S XA}
AR WEBIE 71E02 3l 92329 ulg
Asksldt. AT F FAAM I
IEMG ko] Als|=rt FE3stta &
A ZAEE o] &% UREY ATEL 5
oA dojz Hgelt Hughk 5 ol X
I8 AN T 2 TN fARE BRE &
A3t ole MZ tZ AL A vwshe
AL At old BY 259 AR tE FF
< A3 v 93 7F T3S WRE = g2
2 gZFstn A Foi7 2 AA il
Aee 2A% go] 7Igo] Ho & < vu
& & Jod o 52 A9 258F2 olFste
b & £&°] 2 Aol

2 dfdM e Y9 22 153 PHE B8 F
d 259 AR IE 539 AH va 7
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O3 3. g4 H= A9 L %I'cs (rl)# Hi (OPEH)OI EMG °JXP

T2 T 30 AAEEe ez Rgg 2 @ Fzo gt A= A 2t ke ZAL Yol
FoA AAH AF o] AlFd e 724 A 5T 2 R aa F AR X733 g3 o)
e TA48 #50 AYHe e 2R ¢ A 9e A WA 33 9 24T YolHE oA
FoM AR AF 2T o] AYHE F A 6 PO o] sl ARZAL (Integrated
T BAA %9 viReloln o] ulgdlA  Electro-mayography) 3¢ 4& 4 glon the
AR AAAA S e ezt gz o ()T 2o o2 sk dojA e g T2
w (% 33 2ol oAl Wle) HAZ F& ZolA o TAM £3 A9 AL BFG] D % 5
Fho] & o]0 Aty AdFH A Fatel 24 gEEx Y 5 ok HREIAL g Foln)
= AZE Agsie] £ A7 Rgg gt AZE ot S 2 8% FHoz B Ay

g A9 Ak dolde o 45 e HAE o] L value to-mean IEMG(V/M
dg 25 859 vuE Yalo] E23 AL IEMO)E 39}

HZ ste B¢ 4 4 EMG ,,
P 244 ol 2Hs doige 5 owe M IENOT [ g
E73 FHFE HAAEAT A AR 133 AR od7]d Bzt 94 AgE 7 F7Y EMGH]
o7 A= 9 dolHE ARHF(full wave B, BRE BAA $3 779 ZAL golEe
rectification) & A7l ¥ 7 289 b Az A]  FFgroldd zelm u Wzl Fuk T2 by
A "‘"’(concentrlc contraction) FZrellM  dP7] H8 PE A= A 4 p3ke] V/M IEMG %

e ZHE dolHe HAFes BY 289 & oz I HAE A9 7+ 1zke] V/M IEMG ¢

=

dt (1)

ata,/DLJ) concentric mea

a8 4. EMG #XiEe| HudR ¥ 1A EFs
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3% 5. EMG ¥Xtze| 2% #Fs}

etk BATE B dFeld AR EE V/M
[EMG #e] 99 Foujges 1 ghe oA &
AEX Z71HE Jeil F3 vk 333 Ay
oL (19 4, 58 2}

ME3000PE |43t dojz ZAT =
Lab VIEW 6.12 ] $3} 7&11}% B :L%*% %
3t 99 RE #AHS %33'8} Az
A% & 7 g3 23 4 2 8%
ol & ol y] 918 SPSS WIN ver 11.0 E4
2R olgd foFE .0590M  Paired
t-testE AAISIH T

. 4+ 23 ¢ =9

ofiel (28 3 (F 2y F¢ @ﬁg} Ll
= A9 BAH £F T8 B4 S5 72
A ALY t-HY 2AE B Fa ¢}
2 AFoa ofdt Axel g AT by A
N4 &5 FAAA F9F Aol veion, 3
| 54 A% B4 $5 7L §918 Fol}
UEUA ggtTh 9 e 3 Ag ARk 3

3
o

offt

=

3 A4 75 A 474 458msT 248ms S
2 Jehga 3 HEY AS= 44 495ms3
338ms2 2 JERt. % & A FUe=
S w, Fd F=o HAA #£F # F

S

< Z+ p37to] oF 153msolAa BAA 5% 73t
o] A% 7+ #7ko] o 83mselet. FHE H=Z
ASE 247 165ms9t 113mso2 Yelgth. 2%

Hog L Hx AS BAY F5 FUU A
1,2,373 A 7ot} oF 12msB % 18|2 F
A 2 739 A 4,5,67700A FEek o
20msB & o Wol £8% ACE veyr

o (F 3)e L A=) bl A= A] dolA
W32 V/M IEMG #dl di$ t+-73% 43
1,2,4,5 3l Fojg ZpolE HAT

#A (SLJ-DLJ)/DLJ= 3 HZo| ghoiA]
P Mo & W & o AxY gor Yy
Aoz ok Ao H|g L AT A a o)
duh} F7t & FAPeTHE B9 Fe 30
o} Al 133 = 55.8%, Al 273 28.6%, A
473 44.0%, A 573 40.5%% L HZ A
< 85| Tt Ao ey,

(F HeHEdY < &5 WS329 239
A YEbgkn V/M IEMG @e] 1,2.4,5 F
Hl A Fgt zolE Holm glem Z Ftof

Fag= B ¢

FUATE AT 28+ 762 333+615 e

AAETFE ARt 458+103.5 496462 -0.8
F FHAT 706+157 834+105 -2.3




HEIRE B2 39 2 8% FAHZAL oy ZF3 e $422) 16l

H= —

€& M 2H(ms) }
600.0 ‘
i T |
' so0.0 ‘
| |
1 . . ?
| 3000 | S T -
[mevas
2000 |- S LIITES
- % 7 |
| BAY 42 SNY 48
O 3. M 7Y SR AR O=
N 39.7%, 36.8%, 91.4%, 48.7%M FE A= & oA V/M IEMG @l 2 9L Z= A
N Ho R AE A 2 %0 2 B 99 GoNE B AT A AN 55

(I D (E Dol Be] 23 Qe BP2 oz Y e A 1237094 o
o T HZ Ao Fu AT A9 2P V/M 12ms AE 123 BAN S e Uely F
[EMG e ZE 20o04 ¢ Hx A 8% & 3 9% 4 4567004 o 20ms A% § 28

‘..'IT
= R A%E RS B Fu g ol T © Aoz Ueyr] Q&9 V/M IEMG gke] #
= wrAE Qs A= FYA] dor AL Ax AFE AHE Ao Agdd A 1,237
@& L2 F7) Aelde AFe FAEF Agolrt. e ANEE T AZ 5L BTN 2 8o

I3 o B HE Al dEE2e VM IEMG

W e L A
71 273 373 473 57 67
opurg = M 405 748 1199 85 104.6 93.3
SD 94 231 345 2.2 381 33.2
e M 63.1 %.1 1358 1274 1470 126.7
SD 194 56 194 30.1 40.7 790
M 226 21.3 159 389 424 334
. |
SLI-DLJ SD 211 246 369 28.3 347 65.4
t-value 3.02# 2.44= 122 3.88* 345+ 144
(SLJ-DL]/DLJ 55.8% 28.5% 14.1% 44.0% 40.5% 35.8%

* 1 p<05 DLJ : Double legged jump, SLJ : Single legged jump

T4 & e HZ A H[B29 VM IEMG
o ; — %370

172k 273k 377k 4+ 577k 67173t
opul A = M 343 36.7 58.6 536 105.0 R6
SD 119 102 16.9 204 29.2 3L0
Surg s M 479 0.2 785 102.6 156.1 1341
SD 15.0 7.7 9.2 4.2 51.1 379

M 13 . . . ) .
SLJ-DLJ 36 134 199 489 51.0 H5
SD 137 111 3.8 492 39.0 506

t-value 2.80* 3.41* 149 2.81% 3.69+ 1.93
(SLJ-DL])/DLJ 39.7% 36.8% 34.0% 91.4% 48.7% 34.6%

* 1 p<05, DLJ : Double legged jump, SLJ : Single legged jump
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o ece conc total ecc/cone ecc/total
M 2352 280.4 5215
Gty = 29 5%
SD 64 %5 1635 8% e
N M 206.0 401.1 69%.1
gt 2 74% 42%
SD 547 9%.4 2046 ° °
M 60.8 114.7 1755
SLJ-DL,
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t-value 2.32 4.28+* 5.37*
(SLJ-DLJ)/DL]J 25.9% 40% 33.6%
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DLJ : Double legged jump, SLJ : Single legged jump
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