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Abstract

[Purpose] A leg press generally included in a weight training program to develop the quadriceps.
However little is known about the mechanism of the load in lower extremity by the different knee
alignment. The purpose of this study is to compare the muscle activity in the different knee align-
ment during leg press exercise. (Methods] Four normal knee and Five genu varum performed the
leg press using three stance of narrow, medium and wide stance with the load of 75%/1 RM. Surface
EMG date were collected (1000 Hz) from vastus medialis (VM) vastus lateralis (VL), rectus femoris
(RF), adductor longus (AL), biceps femoris (BF), tibialis anterior (TA), gastrocnemius (GAS),
soleus (SOL). Integrated EMG (iEMG) values were calculated for each muscle during each rep. A
video camera recorded the performing form during leg press from the {rontal plane. [Results and
Discussion) As the leg press was to strengthen of the thigh muscle, VM, VL and RF of both groups
worked strongly. However SOL of genu varim worked as strong as the level of activity of the thigh,
iEMG of the SOL showed low value significantly by using wide stance. When the genu varum group
performed maximal knee flexion using the narrow, their ankle was valgus on the video screen. This
result may become cause of SOL higher activity during leg press. From this we can derive the
argument that it will be necessary to take that stance into consideration when athletes who are genu
varum performs leg press.

(Jpn. J. Phys. Fitness Sports Med. 2003, 52 : 275~284)
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IFig. 1. The classification of the knee alignment.

The figure of right is genu varum and the one of left is normal knee.
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Table 1. Physical dharacteristics of the participants in this study.
Heigh  Weight Distance of medial Q-angle Q-angle Leg—heel alignment Leg-heel alignment
Years
(cm) (kg) condyles(cm) R°® L R ° L°
Normal knee| 24.0 176.5 70.8 09 13.5 123 5.3 73
SD 3.1 1.1 7.2 1.1 1.1 46 20 33
Genu varum 21.0 172.2 69.2 6.0 19.6 18.6 56 6.4
SD 1.8 2.6 38 10 08 2.2 29 3.0
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Setup of the narrow, medium and wide stance leg press.

Fig. 2.
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Fig. 3. Experimental protocol.
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Table 2. Descriptive statistics of both group %iEMG.

Normal knee VM V0L RF AL BF TA GAS.L SOL
narrow 100. 3+14.7 84.4%27.5 45 5+x16.4 33.3x12.0 7.4+2. 6 12. 5+8. 3 16. 0x7. 2 16. 7+9. 6
medium 114. 7+10. 2 95.7%x26.2 52.9%13.7 39.2+15 4 10.9*1.5 14.6+11.4 18 7%7.5 30 8*21.7

wide 100. 3+7.2 79.5*x16.1 36.0+2.0 61.4x17.4 15.5%5.0 12.4+7. 3 20.9+5.8 32 6*22 8

Genu varum VM V0L RF AL BF TA GAS.L SOL
narrow 110.8+32. 4 68, 2+20.3 35.3%x8. 7 20 6+10.2 14.5%x4.9 10.2*7.7 32.0%14.5 69 8+28.7
medium 117.5+26.4 83.0x7.1 38.5%x17.0 22.9*x12. 3 19. 4+8. 2 13. 0x8. 2 42. 2+23. 1 91.0x30. 4

wide 97.1+22. 8 67.4%8.8 26.2+9.2 22 1*x10.8 23.0+6.9 10.9*8.2 35 4+21.8 61.8x29.5
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Fig. 4. Comparison of %iEMG between normal knee and genu varum.
As the leg press was to strengthen of the thigh muscle, VM, VL and RI" of both groups
worked strongly. The SOL of genu varum worked as strong as the level of activity of the
thigh.
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5. %IEMG : Soleus.
The %iEMG of genu varum using a narrow and medium stance were severally 53.1%,
60.2% greater than normal knee group. The %iEMG of the SOL presented a significantly
low value in subjects using a wide stance.

Fig.
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% Significant difference(p<0.05)

VM/VL ratio.

The VM/VL ratio of genu varum showed significantly higher than normal knee during
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Fig. 7. Performing the narrow stance legpress, (a) normal knee and (b) genu varum.
When the genu varum grope performed maximal knee flexion using the narrow, their ankle

was valgus on the video screen.
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