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Analysis of Muscle Activation related to Postural Stability according to Different
Frequency of Whole Body Vibration during Quiet Standing
Hye-Jung Seo', Joong-Hwi Kim?

'Department of Physical Therapy, General Graduate School, Catholic University of Daegu, 2Department of Physical Therapy, College of Medi-
cal Science, Catholic University of Daegu

Purpose: The aimed of this study was to investigate muscle activation related to postural stability according to different
frequency of whole body vibration during quiet standing, to identify the most effective training conditions that cause the highest
neuromuscular responses, and to evaluate the difference of EMG activation according to the anatomical position of the muscle -
proximal or distal from the vibration platform.

Methods: Eighteen healthy subjects voluntarily participated in this single-group, repeated-measures study in which EMG
data from upper trapezius, rectus abdominalis, external oblique abdominalis, elector spinae, gluteus maximus, rectus femoris,
semitendinosus, and gastrocnemius were collected over different frequencies (0-5-10-15-20-25Hz) for each subject during quiet
standing.

Results: We observed a statistically significant difference in the mean values of %RVC of muscular activation according to
different frequencies of whole body vibration during quiet standing in all muscles (p<0.05).

Conclusion: Our results indicate that lower frequencies of vibration result in low muscular activation, and higher frequencies elicit
high muscular activation. However, the most effective training condition that caused the highest activation was 20 Hz. In addition,
the proximally located lower extremity muscles (GCM, RF, ST, GM) showed higher activation than the distally located trunk and
neck muscles (ES, EO, RA, UT) together with increasing frequency.
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Table 1. characteristics of subjects (N=18)
Subjects Age (yrs) Height (cm) Weight (kg) BMI
9 males 29.3 + 3.9 170.9 + 4.9 68.8 £ 9.0 235+ 19
9 females 256 + 3.5 159.2 £ 4.9 50.7 + 4.9 20.0 + 1.7
Total 277 £ 41 165.1 £ 7.7 59.7 £ 1.7 217 £25
CVA 46.00 + 3.00 542 + 3.6 8.23 0.00
BMI : Body Mass Index
Table 2. The mean comparison of %RVC of neuromuscular activation at the different applied vibration frequencies in quiet standing
OHz 5Hz 10Hz 15Hz 20Hz 25Hz o]
uTt 100 134.21 £+ 86.42 194.35 + 142.04 223.58 + 107.87 300.64 + 299.84 242.09 + 27245  0.041*
ES 100 102.45 + 26.82 152.32 + 63.28 134.51 £ 55.96 276.34 £ 199.32 273.15 £ 157.15 0.000*
RA 100 151.53 £+ 60.42 237.32 + 142.81 218.04 + 106.98 417.08 + 327.88 311.07 £ 159.49  0.000*
EO 100 164.91 + 62.52 262.07 + 218.83 247.31 + 196.67 337.07 + 208.74 294.74 + 204.75  0.001*
GM 100 155.59 + 43.96 381.11 £+ 280.36 477.85 + 536.71 846.89 + 800.55 549.93 £ 294.71  0.000*
RF 100 238.40 + 256.32 1380.97 + 1299.33  1088.71 + 997.37 2345.78 + 2360.42  1588.82 + 1569.25 0.000*
ST 100 24712 + 147.74 1159.12 + 1265.22 1123.14 + 1347.53 1138.63 + 808.74 1178.40 + 785.16  0.000*
GCM 100 179.19 + 144.69 453.06 * 469.71 447.65 + 437.87 1076.67 + 1232.73 1010.25 + 960.42  0.000*
Mean % SD of %RVC. * p<0.05
UT: upper trapezius, ES: extensor spinea, RA: rectus abdominalis, EO: external oblique,
GM: gluteus maximus, RF: rectus femoris, ST: semitendinosus, GCM: gastrocnemius
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Figure 1. The comparison of neuromuscular activation due to progressively enhanced vibration frequencies during WBV
The lines above the columns demonstrate significant differences between the means calculated for %RVC at each vibration
frequency(p<0.05). The arrows indicate the means to which the others were compared(p<0.05).
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