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The immediate effect of whole body vibration with different frequencies
on sport performance of lower limbs

Abstract

The aim of this study was to explore the immediate effect of whole body vibration
with two different frequencies (muscle spindle stimulus frequency and lower-limb muscle
resonance frequency) on the sport performance of lower limbs.

Fifteen subjects were recruited to participate in this study. Subjects were asked to
stand on the vibration plate and three types of stimulus frequency were given to the
subjects in the order of (1)high frequency vibration (HFV) group: frequency = 18Hz,
amplitude = 3mm; (2)low frequency group (LFV): frequency = 32Hz, amplitude = 1mm;
(3)control group (CON): no vibration stimulus. While receiving stimulus frequencies,
subjects were also doing squat-stand movement in a 60-second cycle (2 seconds per
squat-stand) and each subject performed 5 cycles for each group. AMTI force plate was
applied pre and post tests to measure three consecutive counter movement jumps (CMJ3)
as well as balance tests (BT) of one leg stance with eyes closed. In addition, Biopac MP
150 was used simultaneously to collect EMG activity of rectus femoris and biceps femoris.

The results show that for the first jump of CMJ3, except the CON group, both HFV
group and LFV group improved significantly in jump height (p<.05) pre and post tests,
especially HFV group improved as much as 5.37%. On the other hand, all three groups
show a decreasing tendency in EMG activity. For the second jump of CMJ3, LFV group
improved the most (17.1%), but also show the greatest decrease in the EMG activity As for
BT results--the speed of displacement of body’s center of gravity, HFV group and LFV
group increased 3.8% and 1.9% respectively while the CON group decreased by -2.89%.
All three groups present a tendency to decrease in EMG activity. We conclude that the
HFV group and LFV group improved significantly in the first jump of CMJ3 (HFV group
improved the most) and their balance abilities have also increased while no improvement
showed in both tests for the CON group.

Key words: vibration, frequency, CMJ3, BT
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AFTEES LA - i AL 2 4 YU R R

S NHB R R Trs 4 BEUE g o A B pE N 1S ] e

phulby

PER (LR ZY = %é‘)?lj"—"'fsiﬁlj x 100% Yz Al g o

W2 PR B SPSSHM AT A R en e n R LR - &
FoREE p 05 BE 4k 4-1, 2, 3 4T o H MR A F
B AISRIE G TR A B AR ¥ -
B AT EH 4

#4-17 Fpleu T A2 trE B - B2 {8 R R

AvprrE % - B (H i 2HEx )

A R fs B
HFV  142.33 + 34.72 149. 48 + 34.74
LFV  142.84 + 26.35 147.57 + 30.36

*
CON  145.14 + 27.46 145.90 + 29.60
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% 4-27 e w T A R S B2 W 18 R

Azprirg % - B (B 2ax4))
T 3] il
HFV 149. 99 +36.03 155. 89 +40.24
LFV 153. 18 +35.63 163. 53 +41.92
CON 152. 46 +34.02 152. 40 +28.88

% 4-3 7 fp mu] T Aot iR F S B2 18 R R

AprirE % = B (H i 24 x4))
w0 i is 7P
HFV 155. 48 +32.73 161.89 +37.26
LFV 154. 42 +34.42 165. 92 +37.23
CON 154. 75 +30.86 152.58 +28.78

Azp R -5 - B

OPre-test
BPost-test

HFV LFV CON

Bl 4-1 7 I o w] T Aeptirg % — B2 w18 R R
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0.00

Fed-4 FFlen T AT R F - B 1S R R
AHBRF B (Hr:oh)
w0 R is R
HFV 26.96 +8.18 30. 08 +8.92
LFV 26.74 +6.32 28.84 +8.41
CON 26.50 +7.32 27.13 +£9.53

% 4-5 2 lEawNTAHEE S

NIAESE TR I R oY

AHEB R F DB (B oh)
P fs P
HFV 30. 08 +9.03 32.77 £11.15
LFV 31.00 +10.54 35.17 +12.03
CON 29.26 £8.71 29.34 +8.88

NIAESR TR I R oY

\\\

24-6 3 P len AR R %
i3

B 4-4 7 2w

ACEB R Y B (Hi: o)
w0 iR is Bl

HFV 36.84 +8.10 35.40 +10.17

LFV 31.54 +9.09 36.70 +11.80

CON 30.17 +7.99 28.86 +17.58

ACped B-% - B

DOPre-test
BPost-test

HFV LFV CON

ALHE® R ¥ -

Bz 18 TP R
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2 4-T73 fplaw ™84 55 - pb2m i Pl ik

FAFE - (Fera/p

R {8
HFV 2.60 +1.48 2.89 +2.11
LFV 3.14 +£3.39 3.16 £3.05
CON 3.14 +1.52 2.93 +1.50

7.00 -+
6.00 -
5.00 -
4.00

Nt/ s

OPre-test

BPost-test
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1.00 A
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B 4-T 7 sl T A 4 B - B2 6 R R
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AR A AP R S R R S A PR F e e B
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2 4-8 % | TA IR 2 £ B KR

A2 B 5 (H=:%)
E L £ EE
HFV 5.37 +7.74 3.91 +£10.77 4.15 £8.61
LFV 3.05 +5.07 6.79 +13.33 7.84 +£9.93
CON 0.71 +9.54 1.01 +10.39 -1.05 +6.84

A= r g ¥ — B
50.00 -
40.00 -
30.00 -
20.00 -
10.00 - ’_L‘ I
0.00 , I_L\ |

HEV LFV CON

Bl 4-8 7 Fr o] T AeprfiEE % - P2 £ B LR
Aperg ¥ - B

50.00 A
40.00 -~
30.00 -
20.00 -~

10.00 - ’J_‘

0.00 , | _L
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Bl 4-9 7 2 u] TAzpr iR B B2 £ B LR
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HFV LFV

by

EHFRERL 0 F D PRI R R o & 2 P 8 |
MEL B G ondd FI/A > BHEEHHASR S > MIF L2
FAleER 2T AR BEGVEARHR R S - BART o
ACHr® R
2 4-97 PN AR RZ AR F LR
ATHr B R (H =1 9%)
F - B ¥ = B = B
HFV 12.47 £19.15 9.35 +20.67 9.54 +17.77
LFV 7.25 +10.45 17.08 +30.75 17. 64 £21.60
CON -6. 07 +14.78 4.48 +18.82 5.32 +20.57
24-107 plew| T84 52 LR 5L R
B F(E %)
¥ - B
HFV 7.11 £23.92
LFV 1.65 +22.20
CON -5.18 +33.82
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% 4-11 # b 2% T8 "2 EMGrms % — B2 £ B F b i

KB v (HEi=:9%)
THH (- ) AP (5 - )
HFV -6.56 + 26.14 -3.85 % 15.63
LFV -1.29+ 24.82 -12.28 £ 12.99
CON -15.30 % 24.70 -2.07% 19.63

% 4-12 * b %] T8 CEMGrms ¥ = Btz £ B F ol i

LB L (¥ = :9)
THH (%) AZE (% - Be)
HFV -T7.64+ 24.79 -8.36+ 13.78
LFV -4.53 + 30.95 -15.36 £ 15.90
CON 0.61+ 20.50 -5.49 + 24.40

% 4-13 7 b 2w T LB 92 EMGrms % = Bz £ B Fol i

WE A (¥ = %)
T (% Z ) AZEEP (% = pb)
HFV -8.47+ 20.70 -1.76 + 16.46
LFV =T.11 %+ 20.17 -11.96 + 10.31

CON -1.53+ 31.14 -7.95+ 18.02
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LFV
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Z g9 eEMGrms £ R F 2 AR E v AR FMY G A ATHY L

TR D TR RART o BACH L R FeRts > Hoprz L R
FERD AR P MR L RIFR B (A SOz e L AR F
B A8 ¥ - g “f AR X R R s AR SR e AT
52 8% (4rik 4-18~19~20) -

# 4-14 % F few] Tk - BE e EMGrms % - B2 £ B Sl

M E (H=:1 %)
TOREHP (% - ) A B HP (5 - B

HFV -8.91 £ 21.67 6.84 + 20.20
LFV 4.12 + 30.21 6.02 + 25.36
CON 1.40+ 21.55 3.64 £ 14.21

F. 4-15 % F jew] Tk - g EMGrms ¥ - Bz £ B F ol R

LD BRI (H = :9)
TP (%= pe) AL (5 = )

HFV -7.42+ 24.25 -1.37+ 20.82
LFV -17.02 + 31.01 -9.89+ 24.17
CON -12.01 + 26.07 6.29+ 27.49

Z 4-16 * F e w] T3 - g 9CEMGrms ¥ = B2 £ B Tt

AL EpAT (5 = :9%)
THH (5 =) A (5 z )
HFV -0.60 + 34.97 -2.38 1 31.54
LFV -15.67+ 18.98 -3.87+ 16.98
CON =7.00 £ 29.88 -14.92 + 24.91
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L BRI (¥ - BY) W AR (R - BY)
40.00 - 35.00
# 30.00 -
20.00 - 25.00 -
l 20.00 A
0.00 T T . 15.00 -+
LFV CON 10.00 -
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0.00 T T )
-40.00 - AFvV LFV CON

B 4-18 # I few] T 3 = g9 EMGrms % — Bz £ B F ol iR

W FEACT (R - ) %o e E (% - BY)
0.00 T T ) 50.00 -~
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B 4-19 7 ke w] T i - g EMGrms % = Bz £ B F ol iR
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