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ABSTRACT
Introduction: A great number of studies have been conducted lately concerning the use of mecha-

nical vibration as part of the training for improvement of physical conditioning. However, the majority 
of these studies have evaluated the effects of the exercises joined with the vibrating training in order to 
determine if there was post-training improvement, and did not evaluate the effects of both vibrating and 
non-vibrating platform exercises. Objective: To evaluate the acute effect of exercise on the knee extensors, 
with and without the stimulus of the vibrating platform. Methods: Thirty male active individuals, with 
age range between 18 and 45 years, randomly conducted three protocols: with the platform on (POG), 
the platform off (POFFG) and control group (CG). Each protocol began with a five minute warm-up on 
the ergonomic bicycle, with loads ranging from 75 to 100 watts and 70 rotations per minute, followed 
by six sets of 10 unilateral squats with one minute of pause between them, with or without mechanical 
vibrating, and finished with the Work Test, performed only on the dominant leg for determination of 
the physical valences: work, strength, power and speed. Results: Only the variable speed has presented 
statistically significant difference (p < 0.05) when the platform on was compared to the control. Con-
clusion: The training on the vibration platform had no influence on the work or muscle power variables, 
but it exerted negative influence on the movement velocity causing fatigue in the quadriceps muscles.
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INTRODUCTION
Clinic Studies have suggested that the vibrating mechanism 

improves muscular performance1-3. A single vibrating training (10 
minutes at 26Hz) triggers significant result on muscles based on 
Bosco et al.3. Better performance on strength-speed, strength-power 
and vertical push was mentioned after a vibrating training1.

Torvinen et al.4 stated that a single vibrating power applied im-
proves isometric force of knee extensors performance and  vertical 
push in 3.2% and 2.5% respectively. Published studies reported the 
usage of vibrating platform as a means for training may cause po-
tentiation or muscular fatigue1-14 and the effect is transitory and 
lasts no longer than 30 minutes14.

However, most studies analyzed the usage of platform and com-
pared variables before and after vibrating training. There are no re-
ports comparing the same the training, group and using the platform 
switched on or off. It is important to verify whether the acute effect on 
unilateral knee on the leg extension machine undergoes any vibrating 
training. This research has the objective of clarify whether vibrating trai-
ning has any potentiating effect or causes muscle fatigue by analyzing 
the acute unilateral exercise performed on leg extension machine.

Methods

Our study used vibrating intensity of 30Hz and amplitude of 4 
to 6 mm based on most studies which used intensity of 20Hz to 
50Hz and amplitude of 2.5 to 6mm3-11,13-23.

Sample

Sample composed of 30 male individuals aging 18 to 45 living 
in capital city of São Paulo, Brazil. Before enrolling in the research, 
participants were informed about all procedures that would be 
followed and signed a term of consent. This study was approved by the 
Research Ethics Committee at Federal University of São Paulo (Unifesp) 
under no. 0113/09 supported by Resolution 196/96 by National Health 
Council which establishes rules for research using human beings.

Procedures

On the first day of the research, participants took the test for 
Dynamic Maximum Strength – DMS (Globus Evaluation System: 
Software Tesys Suite Globus, System Tesys 1000 Globus, Encoder 
Globus – Italy). The Enconder, that is a rotating encoder, has already 
been used in other studies to determine maximum strength, num-
ber of repetitions and speed of each movement24-26. Data provided 
by the Encoder quantify precisely the change of movements with 
or without charge.

On the second day, after 5-minute warm-up on an ergonomic 
bicycle (Life Fitness 93ci – United States) charged from 75 to 
100 watts and 70 rpm,  participants followed  the protocols CG, 
POG and POFFG on the vibrating platform. After an interval of 
one minute, individuals were submitted to a work test – Globus 
Evaluation System, Italy- on a unilateral extension chair (Life Fitness 
Hammer Strength – USA) to check the physical valences below: 
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- Average Work – joules (J);
- Average Strength – newton (N);
- Average Power – watts (W);
- Average Speed – meters per second (m/s).

After each 48 hours at least, the individuals repeated the 
series at random until they completed all the three protocols.

In this study, work test was taken by performing repetition 
series until tiredness at 45% on 1RM found on the DMS. This figure 
was based in an average of numbers found in other studies27-29. 
Squat protocols based on Serravite et al.30 were followed: Platform 
On Group (POG) – 6 series of 10 unilateral squats(90°) on a vibrating 
platform (30Hz; amplitude of 4 and 6 mm) and the dominant 
leg having to move every three seconds (Timer Globus - Italy) 
reaching 30 seconds of vibration. Platform Off Group followed the 
same procedure above but the platform was switched off. Control 
Group solely underwent the work test with the dominant leg.

Pilot Study

To avoid error on the protocols applied and verify significant 
differences when comparing dominant and non-dominant leg, 
16 male individuals aging 18 to 45 were evaluated. The protocols 
presented above were followed, repeated at random with the 
dominant and the non-dominant leg. One-way ANOVA of results 
obtained has not showed significant differences relating to domi-
nance and for that reason our study only took the dominant leg 
into consideration. 

Statistical Analysis

One-way ANOVA was applied to determine whether there was 
any differences among means of control groups, platform switched 
on and off for each variable studied: work, strength, power and 
speed. When differences were found, Tukey’s test was applied do 
verify which means differ. Significance level was p < 0.05. 

RESULTS
The variables analyzed were work, strength, power and speed. 

Each one was compared in three situations: control group (CG), 
platform off group (POFFG) and platform on group (POG). Speed 
was the only variable that showed statistically significant difference 
when CG and POG were compared. (table 1)

nical power during testing of constant pushing for 5 seconds. 
Runge et al.22 verified that elderly after 12 weeks of vibrating training 
were 18% faster to stand up. Torvinen et al.4 stated that there was 
a significant increase on pushing performance (8.5%) and a non-
-significant increase in the isometric force in the limbs extension 
(2.5%) after 4 months of vibrating training for young adults. Boga-
erts et al.10 observed increase of 9.8% in the isometric contraction, 
10.9% in the explosive contraction and 3.4% in muscular mass of 
men in their late sixties who have trained for one year. Paradisis 
and Zacharogiannis6 trained men and women under vibration for 
six weeks and observed that there were significant improvement 
in their performance in running and jumping. Jacobs and Burns23 
showed that the acute effect of vibration causes improvement of 
muscular training and flexibility right after stimuli. That effect increa-
ses the average of knee extension in 9.6%, torque peak in 7.7% and 
flexibility in 4.7cm. All these studies demonstrated that vibrating 
training triggers significant improvement in all variables studied.

However, reassuring other studies, results presented in this 
study have not shown any significant improvement in vibrating 
training. Evaluating female basketball players have shown no 
significant differences for high jumps, jumps against movement 
and 15-second jumps relating to control groups after 14 weeks 
of a series of exercises on the vibrating platform after the usual 
training. While training female and male basketball players on a 
vibrating platform for four weeks, Colson et al.11 has not observed 
differences on performances of vertical jumps, 30-second jumps 
and 10-meter running but observed increase of isometric strength 
of knee extensors (p > 0.001) and high jump (p > 0.05).

Studies showing that vibrating training improves results on 
body conditioning did not compare effects of platforms switched 
either on or off over the same exercises. That made impossible to 
determine what influenced the results: was the training applied or 
the vibrating training itself? We compared the acute effect on indi-
viduals who used the platform switched on and off and the speed 
variable presented results that vibrating training figures worsen. 
Although, there have been no differences between POG and POFFG, 
there have been no differences between POFFG and CG either. That 
finding suggests that the association between vibrating training 
and the exercise (not solely exercising) caused a higher performance 
of knee extensor and thus causing muscular fatigue. Besides, the-
re have been reports on the increase of myoelectric activity and 
higher concentration of lactate in capillaries which would explain 
the increasing activity in muscles and causing fatigue12.

Delecluse et al.5 trained women three times a week for 12 weeks 
with the purpose of comparing the effect of vibrating training and 
strength training on the knee extensor. The researchers divided the 
sample into four groups: vibration group (individuals performed 
static and dynamic exercises on the knee extensor on a vibrating 
platform), placebo group (individuals performed static and dynamic 
exercises on the knee extensor on a platform without vibration), 
muscular resistance group (training the knee extensor with dynamic 
exercises in machines) and control group (no training at all). Results 
showed that the strength of knee extensor has increased both in 
vibration group and resistance group. Whereas, placebo group and 
control group showed no significant increase.

Although they have studies a vibration group and a placebo 

Table 1. Means and standard deviation related to work, strength, power and speed on 
the dominant leg for control groups, platform switched on and off. 

Control Group 
(CG)

Platform Off Group 
(POFFG)

Platform On 
Group (POG)

Work (J) 352,4 ± 123,4 343,3 ± 157,1 280,7 ± 121,2

Strength (N) 715,7 ± 191,8 699,6 ± 159,8 697,4 ± 192,0

Power (W) 341,6 ± 122,5 314,8 ± 133,4 277,1 ± 122,2

Speed (m/s) 0,514 ± 0,184 0,470 ± 0,193 0,379 ± 0,182*
*p < 0.5 between CG and POG.

DISCUSSion
Some studies analyzed the effect of vibrating training on mus-

cular performance during training. Bosco et al.1 while analyzing the 
effects of a 10-day consecutive training (5 daily series of 90s of 
vibration), found significant improvement on height and mecha-
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group, they did not compare a group to the other. Comparisons 
were made within the same group before and after weeks of trai-
ning. Thus, it was not possible to verify the real influence of vibration 
without comparing vibration and placebo groups. As we expected, 
there were no significant results

on variable strength because the charge used according to DMS 
and applied to the extending chair was the same for the three 
protocols followed by the samples.

CONCLUSion
According to the findings in our study, we have reached the 

conclusion that training on a vibrating platform does not influence 
on work or power of knee extensors. However, vibrating training 

has negative influence on movement speed causing muscular fa-
tigue. As data found in scientific literature is contradictory, further 
studies should be recommended. Future researches should take 
potentiating effect and a probable inducing factor for muscular 
fatigue caused by vibrating stimuli into consideration.

Acknowledgements
We are particularly grateful for the assistance given by the staffs 

of CEMAFE (Centro de Medicina da Atividade Física e do Esporte) 
and  Beone (Núcleo de Desenvolvimento da Performance Humana).

All authors have declared there is not any potential conflict of 
interests concerning this article. 

REFEReNCeS
1.	 Bosco C, Cardinale M, Tsarpela O, Colli R, Tihanyi J, Von Duvillard SP, et al. The influence of whole body 

vibration on jumping performance. Biol Sport 1998;153:157-64.
2.	 Bosco C, Cardinale M, Tsarpela O. Influence of vibration on mechanical power and electromyogram activity 

in human arm flexor muscles. Eur J Appl Physiol Occup Physiol1999;79:306-11.
3.	 Bosco C, Colli R, Introini E, Cardinale M, Tsarpela O, Madella A, et al. Adaptive responses of human skeletal 

muscle to vibration exposure. Clin Physiol 1999;19:183-7.
4.	 Torvinen S, Kannu P, Sievänen H, Järvinen TA, Pasanen M, Kontulainen S, et al. Effect of a vibration exposure 

on muscular performance and body balance. Randomized cross-over study. Clin Physiol Funct Imaging 
2002;22:145-52.

5.	 Delecluse C, Roelants M, Verschueren S. Strength increase after whole-body vibration compared with 
resistance training. Med Sci Sports Exerc 2003;35:1033-41.

6.	 Paradisis G, Zacharogiannis E. Effects of whole-body vibration training on sprint running kinematics and 
explosive strength performance. J Sports Sci Med 2007;6:44-9.

7.	 Roelants M, Verschueren SM, Delecluse C, Levin O, Stijnen V. Whole-body-vibration-induced increase in leg 
muscle activity during different squat exercises. J Strength Cond Res 2006;20:124-9.

8.	 Cormie P, Deane RS, Triplett NT, McBride JM. Acute effects of whole-body-vibration on muscle activity, 
strength and power. J Strength Cond Res 2006;20:257-61.

9.	 Issurin VB, Tenenbaum G. Acute and residual effects of vibratory stimulation on explosive strength in elite 
and amateur athletes. J Sports Sci 1999;17:177-82.

10.	Bogaerts A, Delecluse C, Claessens AL, Coudyzer W, Boonen S, Verschueren SM. Impact of whole-body 
vibration training versus fitness training on muscle strength and muscle mass in older men: a 1-year 
randomized controlled trial. J Gerontol A Biol Sci Med Sci 2007;62:630-5.

11.	Colson SS, Pensini M, Espinosa J, Garrandes F, Legros P. Whole-body vibration training effects on the physical 
performance of basketball players. J Strength Cond Res 2010;24:999-1006.

12.	Eckhardt H, Wollny R, Müller H, Bärtsch P, Friedmann-Bette B. Enhanced myofiber recruitment during 
exhaustive squatting performed as whole-body vibration exercise. J Strength Cond Res 2011;25:1120-5.

13.	Fernandez-Rio J, Terrados N, Fernandez-Garcia B, Suman OE. Effects of vibration training on force production 
in female basketball players. J Strength Cond Res 2010;24:1373-80.

14.	Lora MH, Granados SR, Corrales BS, Páez LC. Whole body vibration: acute and residual effect on the explosive 
strength. J Hum Sport Exerc 2010;5:188-95.

15.	Bosco C, Iacovelli M, Tsarpela O, Cardinale M, Bonifazi M, Tihanyi J, et al. Hormonal responses the whole-body 
vibration in men. Eur J Appl Physiol 2000;81:449-54.

16.	Bazett-Jones DM, Finch HW, Dugan EL. Comparing the effects of various whole-body vibration accelerations 
on counter-movement jump performance. J Sports Sci Med 2008;7:144-50.

17.	Bautmans I, Van Hees E, Lemper JC, Mets T. The feasibility of whole body vibration in institutionalised elderly 
persons and its influence on muscle performance, balance and mobility: a randomised controlled trial 
[ISRCTN62535013]. BMC Geriatr 2005;5:17-24.

18.	Kerschan-Schindl K, Grampp S, Henk C, Resch H, Preisinger E, Fialka-Moser V, et al. Whole-body vibration 
exercise leads to alterations in muscle blood volume. Clin Physiol 2001;3:377-82.

19.	Cardinale M, Lim J. Electromyography activity of vastus lateralis muscle during whole-body vibrations of 
different frequencies. J Strength Cond Res 2003;17:621-4.

20.	Rhea MR, Bunker D, Marín PJ, Lunt K. Effect of iTonic whole-body vibration on delayed-onset muscle soreness 
among untrained individuals. J Strength Cond Res 2009;23:1677-82.

21.	Marín PJ, Bunker D, Rhea MR, Ayllón FN. Neuromuscular activity during whole-body vibration of different 
amplitudes and footwear conditions: implications for prescription of vibratory stimulation. J Strength 
Cond Res 2009;8:2311-6.

22.	Runge M, Rehfeld G, Resnicek E. Balance training and exercise in geriatric patients. J Musculoskelet Neuronal 
Interact 2000;1:61-5.

23.	Jacobs PL, Burns P. Acute enhancement of lower-extremity dynamic strength and flexibility with whole-body 
vibration. J Strength Cond Res 2009;23:51-7.

24.	Jiménez-Jiménez R, Cuevas MJ, Almar M, Lima E, García-López D, De Paz JA, et al. Eccentric training impairs 
NF-kappaB activation and over-expression of inflammation-related genes induced by acute eccentric 
exercise in the elderly. Mech Ageing Dev 2008;129:313-21.

25.	Machado A, García-Lopéz D, González-Gallego J, Garatachea N. Whole-body vibration training increases mus-
cle strength and mass in older women: a randomized-controlled trial. Scand J Med Sci Sports 2010;20:200-7.

26.	García-López D, Herrero AJ, González-Calvo G, Rhea MR, Marín PJ. Influence of “in series” elastic resistance on 
muscular performance during a biceps-curl set on the cable machine. J Strength Cond Res 2010;24:2449-55.

27.	Thomas GA, Kraemer WJ, Spiering BA, Volek JS, Anderson JM, Maresh CM. Maximal power at different percent-
ages of one repetition maximum: influence of resistance and gender. J Strength Cond Res 2007;21:336-42.

28.	Simão R, Monteiro W, Araújo CGS. Fidedignidade inter e intradias de um teste de potência muscular. Rev 
Bras Med Esporte 2001;7:118-24.

29.	Jozsi AC, Campbell WW, Joseph L, Davery SL, Evans WJ. Changes in power with resistance training in older 
and younger men and women. J Gerontol A Biol Sci Med Sci 1999;54:M591-6.

30.	Serravite D, Edwards D, Skidmore E, Signorile J. Acute effect of frequency, amplitude and load changes on 
oxygen consumption during whole body vibration. Med Sci Sports Exerc 2008;40:S161.


