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The Effect of Knee Muscle Imbalance on Motion of Back Squat
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Abstract The purpose of this study was to investigate the effect of muscle imbalance on motion of back squat.
The isokinetic muscle strength of the 8 subjects was recorded for the knee flexion/extension by the cybex 770
dynamometer. Each subject performed 3 back squats with the long barbell with an intensity of 25% body
weight(BW), 50%BW, 100%BW, 125%BW. During the back squat through the recorded kinematic data the subjects’
maximum flexion and extension knee angle, center of mass displacement and V-COP were calculated for evaluation
of the stability of the movement. For the statistical analysis independent t-test was used. Knee flexion angle and
COM displacement are dominated by the reciprocal muscle ratio. V-COP factor was dominated by bilateral extension
deficit. Based on the results we can know that as the intensity of the squat increased to a level control was difficult
because the muscles' imbalance influenced the movement.
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Table 1. Subjects
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Sub. Agelyears) Height(m) Weight(kg)
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4 23 18 78 — I A% o T
S5 22 1.76 65 ¥ i
S6 23 17 62 P - _|
s7 3 18 80 @ a9 @
S8 22 1.81 82 s o
Mean 225 1.76 74.5
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Fig. 1. Experimental equipments
2.2 4% Al

. =

5T WAL e A& 915k 8Ul9] Oqus
500 series 7HHl#HQualisys Inc, Sweden) 2t AMTI AH
12 7] 2tH(AMTI Inc, USA)E AH&3koith B4 tﬂ o] ¥
+ 100Hz, A/HRH o]+ 1000Hz= A& et ich
FEde] Ao H-5d 4EHE 554 Y ézé &
2] Cybex 770 dynamometer(Cybex Inc, USA)E A}&-3}
o] =AYt AFE e o] E(25kg, Skg,
10kg, 20kg, Dongwha, Korea)9} 20Kg % #2] vH(bar) S
zgate] AREaRsiTh

fl

2.3 Ay Az
B ATE T 2 71399 7148 T AAETh
A o R 554 TEe SHEAT. AT
gPdRbEol Al Ad 7)ol digh avlel HRkEQl A9
Aol thg AWE alon], 1 F A FuleE

Wol5ol 7He Qualysis Motion Capture
Systemoll A QojA wAEY 339 FE S Visual
3D =2 13(C-motion Inc, USA)S &85 ALl
om FEo T4 28 Cybex 770 dynamometer?
A3} kS Micorosoft Excel(Microsoft Inc, USA)Z 4
gato FAech

oo

o]

ol

@
u
(o

-

rg oX

She
1%

4.1

4 T AR HlaLE fjste] o]
(event)9} =M (phase)S 738}tk DOWN o]l
= AAFA ] Z-axis W SET7} (+) oA () 2 HF
= AFo R SQUAT MINS &4 171 5 A4
Eol7} HAQ AF LR UP AAFSAY Z-axis W
b (=) oA (+) B WatE Ao w ATt f

4?:

[m

o o H M =

sy e o



466 UALGEIAT A17H A%

#7}7] H(down phase)> DOWN AJHRE SQUAT
MIN A&7, &87F7] 5H(up phase)< SQUAT
MIN A|H5E UP Al &7kA] 9] F3kelt), o} Fig. 20

A oWlE W 2 17t AAS e sheld 4= 9l
08 - ~
H I'.
'}- 1
£ |
5]
S
S
g [T | —
u I
454 : b, e - |
0 L 43

Fig. 2. Event definition(In case of 25%BW)
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Fig. 3. Right knee flexion angle(Down to Up)
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Fig. 4. Right knee flexion angle graph(Down to Up)

Table 6. Left knee flexion angle (degree)

Mean +S.D. t o
RMIB RMIS

25%BW 91.47+11.03 96.77 £8.32 -1.534 .236

50%BW 91.621+9.29 98.29+7.01 -2.2% 147

100%BW 87.77%£7.10 95.56+10.11 -2.652 116

125%BW | 84.45+6.50 94.19£7.13 -3.624 .060

Left knee angle (1252%BW)

- T
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e | e

Fig. 5. Left knee flexion angle(Down to Up)
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Table 7. COM Z axis displacement (meter)
Mean=+S.D. t o
RMIB RMIS
25%BW 0.17540.038 0.19540.021 -1.768 205
50%BW 0.17940.033 0.198£0.024 -1.844 1%
100%BW 0.166 +0.026 0.191£0.030 -2.448 133
125%BW 0.16010.022 0.187+0.025 -3.190 082

COM displacement (125%BW)

0.18710
a1s 015061

L LLVIEY

0.1 RMIS

RMIB RMIS

Fig. 7. COM displacement(Down to Squat Min)
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Table 8. V=COP summation (meter)

1087 Left knee angle (125%BW) Mean=+S.D. t .
>é EXDB EXDS
E i 25%BW 1.7124+0.183 | 1.5314+0.253 2314 145
é 50%BW 1.996+0.666 | 1.53940.273 2.540 125
= 100%BW | 2.358+0.503 | 2.062+0.476 1.702 213

'5-900 o ' 1 060 125%BW | 262440477 | 176840483 | 5038 | gpo

Time ’ *pe.05

Fig. 6. Left knee flexion angle graph(Down to Up)
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