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Analysis of Lower Extremity Contraction According to Gender Using Tensiomyography
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'Department of Sport and Leisure Studies, Korea University, Sejong, ZDepartment of Sports Medicine, Soonchunhyang University, Asan,
3Department of Physiology and Biophysics, Eulji University School of Medicine, Daejeon, “Global Teun Teun Hospital, Daejeon, Korea

Tensiomyography (TMG) is used to evaluate the contraction characteristics of the thigh muscles according to gender.
Our hypothesis is that male’s maximal displacement (Dm) will be lower than the control because the Dm increases
when the muscle becomes stiff or hypertrophied. TMG evaluated 15 males and 12 females. The biceps femoris,
semitendinosus, vastus lateralis, vastus medialis, and rectus femoris were evaluated. The TMG parameters obtained
for each muscle were Dm and contraction time (Tc). And we calculated contraction velocity (Vc) as the rate of
the radial displacement occurring during the time period of Tc with respect to Tc. Dm and Vc values of biceps
femoris muscles were significantly lower in males than in controls, whereas Dm and Vc values of vastus medialis
muscles were significantly lower in females than males. The Tc values of males were significantly higher in right
and bilateral sum than females. This is the first report on TMG assessment by gender. We found that it is the
most effective in finding muscle contraction characteristics according to gender and can induce the difference

between the Dm and Vc of each muscle.
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Table 1. Subject information

Variable Male (n=15) Female (n=12)
Age (yr) 22.2714.25 21.58+1.73
Weight (ka) 75.46+14.48 54.29+4.38
Height (cm) 174.28+4.39 161.97+£2.85

Values are presented as meanzstandard deviation.
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Fig. 1. System components of tensiomyography (TMG) in-
clude electrical stimulator, electrodes, TMG sensor, and
user interface.
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Fig. 2. (A) Tensiomyography record with parameters’ definitions. (B) Tensiomyography assessment in the vastus medialis.

Tc: contraction time, Dm: maximal displacement.

Fig. 3. Tensiomyography assessment in the (A) vastus lateralis and (B) biceps femoris.
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Table 2. Maximal displacement values for the analyzed muscles in each group

Maximal displacement Male (n=15) Female (n=12) p-value
Lt RF 8.87+3.32 7.16%+1.95 0.108
VM 7.78%£1.72% 5.994£2.13 0.023
VL 7.00+2.07 5.76+1.76 0.111
BF 8.03+2.43+ 9.94+2.03 0.021
ST 10.08+3.21 8.23+2.93 0.134
Rt RF 6.61+£2.49 6.73+1.75 0.891
VM 8.40+1.68%x* 5.99+0.86 0.000
VL 6.41£2.12 5.70+2.49 0.431
BF 7.11£3.35%* 10.53+1.86 0.001
ST 8.63+2.59 10.20+£2.68 0.135
Sum RF 15.48+4.89 13.89+3.08 0.335
VM 16.1843.00** 11.984+2.62 0.001
V0L 13.424+3.89 11.474+3.39 0.183
BF 15.14+4.93* 20.47+3.48 0.001
ST 18.71£5.10 18.43+4.65 0.885

Values are presented as meanzstandard deviation.

Lt: left leg, RF: rectus femoris, VM: vastus medialis, VL: vastus lateralis, BF: biceps femoris, ST: semitendinosus, Rt: right
leg, Sum: summation of right and left.

*p<0.05, **p<0.01, ***p<0.001.

Table 3. Contraction velocity values for the analyzed muscles in each group

Contraction velocity Male (n=15) Female (n=12) p-value
Lt RF 27.29+3.54 29.99+4.06 0.077
VM 22.28+1.80 23.82+2.36 0.065

V0L 25.71+£2.83 26.26+4.35 0.696

BF 43.40+16.78 35.97+7.64 0.141

ST 41.1149.85 38.32+10.23 0.478

Rt RF 29.93+3.35 28.48+4.11 0.324
VM 22.92+1.75 24.06+2.88 0.213

V0L 25.45+4.52 24.89+£3.22 0.717

BF 54.37+17.19%x 34.23+6.06 0.004

ST 39.80+£8.83 39.11+£5.43 0.816

Sum RF 57.21+4.46 58.47+7.42 0.591
VM 45.20+£3.17 47.89+4.16 0.068

VL 51.16%£5.07 51.1445.92 0.992

BF 97.77£26.90** 70.20£12.53 0.002

ST 80.91+16.06 77.44+£12.34 0.543

Values are presented as meanzstandard deviation.

Lt: left leg, RF: rectus femoris, VM: vastus medialis, VL: vastus lateralis, BF: biceps femoris, ST: semitendinosus, Rt: right
leg, Sum: summation of right and left.

**p<0.01.
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Table 4. Contraction velocity values (mm/s) for the analyzed muscles in each group

Contraction velocity Male (n=15) Female (n=12) p-value
Lt RF 0.26+0.09 0.20+£0.07 0.053
VM 0.2840.06** 0.204+0.08 0.009

VL 0.224+0.08 0.18+0.06 0.088

BF 0.16%0.06%* 0.23+£0.05 0.009

ST 0.20+0.05 0.17£0.04 0.150

Rt RF 0.18+0.07 0.1940.06 0.602
VM 0.30%0.07+x 0.20+£0.05 0.001

VL 0.21£0.07 0.19+£0.09 0.602

BF 0.11£0.05%*= 0.24+0.04 0.000

ST 0.18+0.04 0.21+0.05 0.068

Sum RF 0.444+0.13 0.39+£0.11 0.277
VM 0.5840.11*x 0.41£0.11 0.001

VL 0.43+0.13 0.37£0.12 0.229

BF 0.27£0.10%** 0.464+0.09 0.000

ST 0.37£0.08 0.38+£0.08 0.869

Values are presented as meanzstandard deviation.

Lt: left leg, RF: rectus femoris, VM: vastus medialis, VL: vastus lateralis, BF: biceps femoris, ST: semitendinosus, Rt: right

leg, Sum: summation of right and left.
**p<0.01, ***xp<0.001.
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Fig. 4. Comparison of maximal displacement between male
and female. VM: vastus medialis, L: left site, R: right site,
S: sum of right and left site, BF: biceps femoris. *p<.05,
**p<.01, *x*xp<.001.
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Fig. 5. Comparison of contraction time between male and
female. VM: vastus medialis, L: left site, R: right site, S:
sum of right and left site, BF: biceps femoris. **p<0.01.
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g. 7. Representative tensiomyography records of male and control groups. VM: vastus medialis, BF: biceps femoris.
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