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Proximal part

Distal part

Fig.1. Left picture was the placement area of the electrode sheet for vastus lateralis (VL) muscles and vastus medialis (VM) muscles.

Right picture was the area define proximal part and distal part in present study.
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Fig. 2. The representative of the color map for multi-channel surface electromyography (SEMG). Upper illustration was the vastus

o

lateralis muscle of 30% maximum voluntary contraction (MVC) at each knee flexion angle. Lower ill ion was vastus

muscle of 30% MVC at each knee flexion angle
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Fig. 3. Modified entropy for vastus lateralis of multi-channel surface electromyography at 30°, 60°and 90 ®of knee flexion angles for

each contraction mntensity.
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Fig. 4. Modified entropy for vastus medialis of nulti-channel surface electromyography at 30°, 60°, and 90 ®of lmee flexion angles
for each contraction mtensity. * Significant difference between 30° and 90° (p < 0.05). ** Significant difference between 30° and 90°

(p<001)
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Fig. 5. Coefficient of variation for vastus lateralis of multi-channel surface electromyography at 30°, 60°, and 90 °of knee flexion

angles for each contraction intensity.
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Fig. 6. Coefficient of vanation for vastus medialis of multi-channel surface electromyography at 30°, 60°, and 90 “of knee flexion

angles for each contraction intensity. * Significant difference between 30° and 90° (p < 0.05). ** Sigmficant difference between 30°

and 90° (p < 0.01).



Table 1 FMS for the VL and VM mscles at each flexion angle and contraction intensity

Contraction intensity Knee flexion angle
Muscle
(%MVC) 30° 60° 90°

VL (mv) 30% 0.031+0.013" 0.033+0.015 0.058+0.022
50% 0.062+0 025° 0.059+0 027 0.104x0.035
70% 0.100+0.040" 0.107+0.040 0.161+0.049
100% 0.171+0.064" 0.175+0.047° 0.229+0.064

VM (mv) 30% 0.028+0.0137 0.034+0.016 0.062+0.026
50% 0.061+0.0297 0.063+0.028" 0.117+0.049
70% 0.1030.0467 0.117+0.048T 0.180+0.065
100% 0.185+0.0747 0.189+0.0607 0.236+0.058

Note: Mean+Standard deviation; "p < 001 (vs VL at 90° knee flexion for each contraction level); p < 001 (vs VM at 90° knee
flexion for each contraction level); RMS. oot mean square; VL, Vastus lateralis; VM, Vastus medialis; MVC, Maximum voluntary

contraction

Table 2 The RMS ratio of a distal part for a proximal part at each flexion angle and contraction intensity

Contraction intensity Knee flexion angle
Muscle
(%%MVC) 30° 60° 90°

VL 30% 1.00 (0.77-1.32) 1.01 (0.71-1.45) 1.13 (0.71-1.62)
(distal part/ 50% 1.08 (0.84-1.30) 1.10 (0.69-1.42) 1.25 (0.85-1.68)
proximal part) 70% 1.14 (0.84-1.50) 1.18 (0.91-1.66) 1.40 (0.89-1.84)
VM 30% 0.99 (0.83-1.54) 7 1.08 (0.89-1.87) 7 1.25 (0.98-1.74)
(distal part/ 50% 1.00 (0.90-1.55) 7 1.14 (0.93-1.61) 7 1.31 (1.09-1.60)
proximal part) 70% 1.06(092-131)7 1.14(1.03-1.63)7 1.32(1.13-1.70)

Note: Median (Min-Max): "p < 01.7p < 05 (vs at 90° knee flexion in VM muscle for each contraction intensity ):"'p < 01 (vs at
90° knee flexion in VL muscle for 50% and 70%MVC): REMS. Root mean square; VL, Vastus lateralis: VM. Vastus medialis;

MVC, Maximum voluntary contraction



