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Analysis of Lower Extremity Muscle Activation According to Squat
Type during Whole-Body Vibration

Dae-Yeon Lee
Professor, Faculty of Liberal Arts, Kangnam University

8 oF BT AA3F A9 2AE Fool uhE spA2ge] 284 mvte] dfolg 24
EVE e 2499 $ES 93 9eE 2AS AAE=y 1 2-o) ) B 7= 4 ‘3945414 Aol gl
& oo BulE A, EPEE 00k, 1205 F3AZ] Akl A E A9 SIHEAE B
FAS A TREES SR S8R FHE, A BT, 953, diE ol F
g F RMSE T-8to] wastslom s A=) s 2 AAelA 5 50, 80, 734 10, 25, 40HzE E3ate]
FTE w41 At QFuEat At 5ae A A 28RS Aol 7k vehikal SIEAE Soled A
3 RS A Al 2FE Ao} el wheh 22 ol
S Sdistely] fjate] Hx ol whel vhFE Aok Frevt g rofop ghe ojwlgith

35}

Abstract The purpose of this study is to clarify the effects of whole-body vibration and to provide scientific basis
for effective exercise by analyzing the differences in lower extremity muscle activation according to squat position
during whole body vibration. In this study, muscle activation during whole-body vibration was measured in 10
healthy males in their 20s with no orthopedic conditions during standing posture, deep squat, half squat, and heel
raise squat. Muscle activation was compared by measuring the root mean square (RMS) with electromyography
electrodes attached to lateral gastrocnemius, tibialis anterior, vastus lateralis, and biceps femoris. The vibration
intensity was applied in combinations of the volumes of 50 and 80 and the frequencies of 10, 25, and 40 Hz in
each posture. The results showed that there were differences in muscle activations of external gastrocnemius, tibialis
anterior, and vastus lateralis among the position(p<.05). The heal raise squat was found to have a high muscle
activation effect.
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Table 1. Muscle activation of the different whole—body vibration intensity and squat type (unit: V)
Muscle | Voume | Hz ST(1) HSHD() DSHD(3) HSHR4) DSHR(®) F-value Post-hoc
No Vibration(a) 0.12+0.02 0.13+0.05 0.13+0.04 0.36+0.13 0.34+0.12 24,744 123<45
10(b) 0.23+0.06 0.23+0.10 0.260.15 0.62+0.19 0.73+0.18 45.363" 123<45, 4<5
50 25(c) 0.21+0.09 0.23+0.13 0.21£0.07 0.60+0.24 0.55+0.24 12.973" 123<45
40(d) 0.15+0.03 0.12+0.03 0.14+0.03 0.41+0.12 0.41+0.16 29335 123<45
10(e) 0.25+0.13 0.42+0.17 0.53+0.20 0.92+0.25 0.96+0.26 25875 123<45
LG 80 25(f) 0.28+0.09 0.21£0.07 0.21£0.04 0.48+0.14 0.49+0.12 22373" 1<5, 23<45
40(g) 0.17+0.03 0.15+0.06 0.17+0.04 0.43+0.21 0.44+0.17 16.791" 123<45
F-value 5748 14.061™ 22.369" 12.620™ 17447
post-hoc a<bf, d<f abdg<e abcdfg<e, a<c, abdfg<e | a<b, adfg<e
d<c, d<f
No Vibration(a) 0.20+0.12 0.37+0.33 0.52+0.36 0.26+0.08 0.44+0.11 3.882" 14<5
10(b) 0.19+0.07 0.36+0.20 0.59+0.32 0.55+0.17 0.68+0.24 9.124™ 1<3452<4
50 25(c) 0.24+0.12 0.48+0.34 0.85+0.78 0.34+0.07 0.50+0.29 3537 -
40(d) 0.15+0.04 0.26+0.23 0.63+0.40 0.31£0.18 0.64+0.36 6.611" 1<35
TA 10(e) 0.21+0.08 0.34+0.14 0.69+0.31 0.74+0.24 0.82+0.43 11.869™ 1<23452<34
80 25(f) 0.32+0.18 0.50+0.34 0.49+0.31 0.40+0.14 0.64+0.38 1.899 -
409 0.19+0.06 0.35+0.31 0.54+0.39 0.36+0.13 0.58+0.34 3.732 -
F-value 4010™ 1.873 1.437 12613" 2138
post-hoc - - acdg<e, b>c -
No Vibration(a) 0.17+0.08 1.28+0.23 1.91+0.38 1.64+0.29 2124055 55.894™ 1<23452<35
10(b) 0.16+0.06 1.17£0.23 1.99+0.39 1.80+0.32 221052 72145 1<2345,2<345
50 25(c) 0.27+0.11 1.07+0.30 217042 1.52+0.2 2.05+0.46 62.044™ 1<2B023634
40(d) 0.16+0.05 1.23+0.26 1.91+0.36 1.88+0.31 2.14+0.70 44907 1<23452<34
VL 10(e) 0.31£0.12 1.43+0.17 1.97+0.40 1.94+0.37 2.28+0.43 62.730" 1<23452<35
80 25(f) 0.28+0.09 1.32+0.31 1.90+0.34 1.77+0.31 2.16+0.56 49.633" 1<23452<35
40(0) 0.18+0.08 1.2+0.26 1.90+0.35 1.78+0.33 2.310.60 61.739™ 1<2345,2<345
F-value 5.803™ 5.058™ 1.655 3499" 1.025
post-hoc 1<6 3<4 - - -
No Vibration(a) 0.20+0.05 0.19+0.05 0.23+0.06 0.25+0.11 0.28+0.10 2573 -
10(b) 0.34+0.15 0.42+0.13 0.36+0.08 0.41+0.14 0.42+0.15 0.890 -
50 25(c) 0.30+0.10 0.28+0.13 0.31£0.07 0.44+0.30 0.32+0.12 1442 -
40(d) 0.17+0.05 0.26+0.09 0.24+0.06 0.38+0.19 0.31£0.13 6.47 -
BF 10(e) 0.42+0.17 0.95+0.87 0.58+0.13 0.61+0.28 0.63+0.23 1.973 -
80 25(f) 0.41+0.13 0.28+0.08 0.33+0.06 0.41£0.21 0.36+0.12 1.923 -
409 0.26+0.09 0.30+0.11 0.26+0.05 0.36+0.24 0.34+0.14 1.769 -
F-value 7517 5723 28.765™ 3.705 12.721"
post-hoc a<f, d<ef ad<b aazghfgi% - acdfg<e

<05, »p<.01, »p<001, ST: Standing, HSHD: Half squat Heel Down, DSHD: Deep squat Heel Down, HSHR: Half squat Heel Raise, DSHR: Deep
squat Heel Raise. LG: Lateral Gastrocnemius, TA: Tibialis Anterior, VL: Vastus Lateralis, BF: Biceps Femoris.
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Table 2. Normalized Muscle activation of the o7} AARTHp<.001). A IS HSHROIA T 7o

different squat type (unit: %) U:]—% ;—(]_O] 7}_ 9}]\% z_lgi L}E}kl”jr(p<001)
Muscle | Vol | Hz | ST| HSHD | DSHD | HSHR | DSHR 912322 ST HSHD(p<.001), HSHR(p<.01)el| 4]
NV 1] 108 108 | 300 | 283 oo o
TR 100 13 570 317 o]+ ST, HSHR(p<.05), UHA] 2FA] RS0l A
50 [ 25 [ 1] 110 100 | 28 | 262 AEo] w2 2459 zol7b SodtA YEut
LG 0 | 1| 08 | 093 | 273 | 273
0] 1| 168 | 212 | 368 | 38 (p<.00). Table 1.
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10 | 1| 731 | 1244 | 1125 | 1381
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