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Abstract 
The aim of this study was to investigate the effect of 6 wk of 
whole body vibration (WBV) training on sprint running kine-
matics and explosive strength performance. Twenty-four volun-
teers (12 women and 12 men) participated in the study and were 
randomised (n = 12) into the experimental and control groups. 
The WBV group performed a 6-wk program (16-30 min·d-1, 3 
times a week) on a vibration platform. The amplitude of the 
vibration platform was 2.5 mm and the acceleration was 2.28 g. 
The control group did not participate in any training. Tests were 
performed Pre and post the training period. Sprint running per-
formance was measured during a 60 m sprint where running 
time, running speed, step length and step rate were calculated. 
Explosive strength performance was measured during a counter 
movement jump (CMJ) test, where jump height and total num-
ber of jumps performed in a period of 30 s (30CVJT). Perform-
ance in 10 m, 20 m, 40 m, 50 m and 60 m improved signifi-
cantly after 6 wk of WBV training with an overall improvement 
of 2.7%. The step length and running speed improved by 5.1% 
and 3.6%, and the step rate decreased by 3.4%. The counter-
movement jump height increased by 3.3%, and the explosive 
strength endurance improved overall by 7.8%. The WBV train-
ing period of 6 wk produced significant changes in sprint run-
ning kinematics and explosive strength performance.  
 
Key words: Sprinting kinematics, explosive strength, counter-
movement jump, strength training.  

 
 
Introduction 
 
Whole-body vibration (WBV) is a neuromuscular training 
method that has recently received a great deal of interest. 
Documentation shows that a low-amplitude, high-
frequency stimulation of the whole body improves muscle 
strength, body balance and mechanical competence of 
bones (Bosco et al., 1998; 1999b; Delecluse et al., 2003; 
Falempin and In-Albon, 1999; Flieger et al., 1998; Ritt-
weger et al., 2000; Rubin and McLeod, 1994; Rubin et al., 
2001; Torvinen et al., 2002a). In WBV training, the par-
ticipant stands on a platform that generates vertical sinu-
soidal vibration at frequencies between 25 and 50 Hz. 
These mechanical stimuli are transmitted to the body 
where they stimulate sensory receptors, most likely mus-
cle spindles. This causes the activation of the alpha-
motoneurons and initiates muscle contractions compara-
ble to the “tonic vibration reflex” (Burke and Schiller, 
1976; Hagbarth and Eklund, 1966).  

Bosco et al. (1999a; 1999b) revealed that a single 
vibration bout resulted in a significant temporary increase 
in muscle strength of the arm flexors and lower extremi-
ties, whereas 10 days WBV training of vertical sinusoidal 

vibrations at a frequency of 26 Hz the explosive power 
produced a significant increase (Bosco et al., 1998). A 
placebo controlled study showed that a single bout of 
WBV transiently improves isometric strength of the knee 
extensors and vertical-jump performance by 3.2% and 
2.5%, respectively (Torvinen et al., 2002b). These effects 
were recorded 2 min after the intervention, but disap-
peared in the following 60 min. Runge et al. (2000) 
showed that after two months of WBV training, the mus-
cle performance improved in elderly people by 18%. 
Torvinen et al., (2002a) showed that after four months of 
WBV training, the vertical jump height increased by 
8.5%, whereas the lower limb extension strength as well 
as grip strength, shuttle run and balance, did not improve. 
Despite that, Delecluse et al. (2003) showed that after 
three months of WBV training, isometric and dynamic 
knee extensor strength improved by 16.6% and 9.0% 
respectively, whereas an equal number of moderate resis-
tance training sessions induced similar gain (14.4% and 
7.0% respectively). Additionally the vertical jump height 
increased by 7.6% only after the WBV training, while 
there was no effect of any of the interventions on maximal 
speed of knee movement, as measured by means of ballis-
tic tests.  

Romaiguere et al. (1993) showed that the recruit-
ment thresholds of the motor units during vibration are 
lower compared to voluntary contractions, which may 
resulting in a more rapid activation of the high-threshold 
fast twitch motor units and consequently a greater training 
stimulus (Rittweger et al., 2000; 2003). These findings 
stimulate a growing interest in the potential of WBV 
training to improve sprinting ability, since optimal moto-
neuron excitability and fast twitch fibre recruitment are 
two determining factors of sprint performance (Delecluse, 
1997; Romaiguere, 1993). Cochrane et al. (2004) exam-
ined the short term effects of 9 WBV training sessions 
(total exercise 10 min, 2 repetitions of 1 min, 5 static 
exercises) on CMJ and sprint performance (time of 5, 10 
and 20 m) in non-elite athletes and found no significant 
changes. Additionally, Delecluse et al. (2005) investi-
gated the effects of 5 weeks WBV training (total exercise 
9 – 18 min, 3 repetitions of 30 – 60 s, 6 static and dy-
namic exercises) on sprint performance (30 m) in elite 
athletes and found no significant changes. However, it is 
presently unclear whether a long term WBV training 
improves sprinting performance in non-experienced ath-
letes. 

Despite the above noted findings, and the increas-
ing use of different vibration devices among athletes and 
health and fitness clubs as an alternative training method, 
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conclusive scientific evidence on the efficacy of WBV 
training on sprinting performance is still lacking. The aim 
of this study was to investigate the effects of a 6-week 
WBV intervention on sprinting performance in terms of 
selected kinematics characteristics of sprint running and 
on explosive strength/jumping performance in terms of 
CMJ height and total number of jumps performed in 
30CVJT on non-experienced athletes, using a randomized 
controlled study design. As WBV training is reported to 
elicit a high degree of motoneuron excitability and fast 
twitch recruitment (Rittweger et al., 2003), it was hy-
pothesized that WBV training would result in significant 
increase in sprint running kinematics and explosive 
strength /jumping performance in non-experienced ath-
letes. 
  
Methods 
 
Participants and study design 
Twenty-four young, healthy volunteers (12 women and 12 
men) participated in this study (age 21.3 ± 1.2 years, mass 
66.0 ± 10.5 kg, height 1.69 ± 0.09 m, % of body fat 18.8 
± 6.8 % and maximum running speed 8.15 ± 0.869 m·s-1). 
All participants were active athletes  in the past (3 years 
±5 months), but none of them were engaged in regular, 
organised physical activities nor in sports or 
strength/power training at least 3 months before the initia-
tion of the study. There was no health issue or other rea-
son for exclusion from the study. Participants were asked 
to avoid any additional training throughout the period of 
the study and to maintain a normal food intake.  Informed 
consent was obtained from each participant before data 
collection. In addition, after a detailed explanation of the 
training and test protocol, as well as the possible risks and 
benefits of the study was provided. Lastly, approval was 
granted by the university ethics board. 

A two group, pre-post design was used in this 
study to determine whether a 6-wk period of WBV train-
ing would result in a considerable increase in selected 
kinematic characteristics of sprint running and explosive 
strength of vertical jumping tests. The participants were 
randomly assigned to two groups (equal gender in each 
group), which included a WBV group and a control group 
(n = 12). The WBV training group was trained for six 
weeks, 3 times a week, with at least 1 day of rest between 
two sessions, after completion of a standardised 20-min 
warm-up of a 10 min run, 5 min stretching exercise, and 6 
× 30 m progressive sprints; the control group did not 
perform any kind of training. There was no significant 
difference between the two groups before training.  

 
WBV training 
The WBV training group trained on a WBV platform 
(Power Plate) 3 times a week for a 6 weeks period. The 
duration of the daily stimulus was 16 min, which con-
sisted of 3 sets of 8 repetitions (2 repetitions of each exer-
cise) of 40 s, where the rest between the sets and repeti-
tions was 2 and 1 min respectively. As there are no scien-
tific-based WBV programs the training program of this 
study was based on similar protocols that resulted in sig-
nificant changes in muscle performance (Delecluse et al., 

2003; Torvinen et al., 2002a). The program was com-
prised of four static exercises: squatting (90° knee angle), 
standing in a position with slightly flexed knees (120° 
knee angle), and standing on one leg (120° knee angle).  
In the 4th week of WBV training, the duration of each 
repetition increased by 20 s, and one repetition per exer-
cise was added for each of the remaining weeks in accor-
dance with the overload principle. The frequency of vi-
bration was set at 30 Hz, which produced a peak-to-peak 
amplitude of 2.5 mm and an acceleration of 2.28 g. Re-
covery periods between the repetitions were 1 min.  

 
Test protocol 
A battery of tests were performed at the start (pre-test) of 
the study and after 6 weeks of training (post-test) to 
measure the effects of training. Prior to performing the 
tests, the body mass, body height and the % of body fat 
were obtained (Durnin & Womersley, 1974). The partici-
pants were informed about the test procedures and were 
asked to perform all these tests at maximal intensity. 
Additionally, all participants performed 4 familiarization 
sessions of all the tests. Pre and Post-tests were performed 
at least 72 h after the last familiarization or training ses-
sion to avoid any acute effect of training sessions on test 
results. 

 
Sprint tests 
In the first day of performance testing, the participants 
performed three maximal 60 m sprints, using a standing 
start, after completion of the standardised 20-min warm-
up. The sprints were performed in an indoor track and 
field gym at a constant temperature of 25o C. The partici-
pants were provided with 10 min rest between sprints 
(McArdle et al., 1991). The time and average velocity at 
distances of 10 m, 20 m, 40 m, 50 m and 60 m were ob-
tained using the Brower timing systems (Brower, USA). 
Additionally, the step length of each participant was re-
corded by a high speed video camera (Redlake, USA).  

The filming of the sagittal plane of a full stride 
(two consecutive steps) of all three sprints, performed 
with sampling frequency of 125 Hz. The camera was 
placed at the point of 55 m and 10 m apart from the per-
formance plane, such that its optical axis was approxi-
mately horizontal, forming an angle of 90° with the hori-
zontal plane of running. A metal calibration frame (2 x 2 
m) was filmed such that the x-axis was parallel to the 
horizontal and the y-axis was perpendicular to the hori-
zontal. The best of three sprints was recorded for further 
analysis.  

Step length was calculated according to the meth-
ods of Paradisis & Cooke (2006), where step rate was 
calculated according to the formula:  

SR = AV ÷ SL 
where SR = step rate, AV = average velocity of distance interval 
50 – 60 m and SL = step length of distance interval 50 – 60 (Para-
disis & Cooke, 2006). As two consecutive steps were recorded two 
step lengths and rates were calculated.   

 
Jumping tests 
In the second day of testing, in order to assess the explo-
sive strength /jumping performance, a CMJ test and a 
30CVJT were performed. For the CVJ test the partici-
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pants were asked to perform a maximal vertical jump with 
hands positioned at the waist to assess the lower-limb 
explosive performance capacity. For the 30CVJT the 
participants were asked to perform continuously as many 
maximal vertical jumps as they could, over a 30 s period 
with hands positioned at the waist to assess the lower-
limb explosive endurance capacity (Bosco et al., 1983).  
From the 30CVJT, the total number of jumps (NJ), the 
average height (AH) and the average power (AP) of the 
30CVJT were calculated. These tests were performed on a 
contact mat, recording the flight time in milliseconds. The 
obtained flight time (t) was further used to determine the 
lift of the center of gravity (h), i.e., h = gt2/8, where g  = 
9.81 m·s2. The best of three trials was recorded to deter-
mine the tests’ score. 

 
Statistical analysis 
The effect of the WBV training on sprint running kine-
matics and jumping performance was analyzed by means 
of ANOVA for repeated measures [2 (group) - 2 (time)] 
using the least square method (LS means). In the event of 
significant main effects, a Post-hoc Tukey test was used 
to locate the differences. The significance level for the 
tests was set at p < 0.05 and the data was presented as 
mean ± SD. All analyses were executed using the statisti-
cal package SPSS 12. 
 
Results 
 
Anthropometric data of the participants 
A repeated-measures ANOVA showed no significant 
main effect for the pre and post training tests for the body 
mass, height, and % of body fat (Table 1).  
 
Table 1. Anthropometric characteristics of the subjects. 
Data are means (±SD). 

 Body Mass (kg) Body Height (m) % Body Fat 
WBV    
Pre 66.3 (9.7) 1.71 (.08) 17.5 (5.1) 
Post 66.2 (9.9) 1.71 (.08) 17.2 (5.1) 
%diff -.2 .0 -2.1 
C    
Pre 67.8 (11.5) 1.72 (.11) 17.5 (7.1) 
Post 67.2 (11.1) 1.72 (.11) 16.9 (6.1) 
%diff -.9 .0 5.7 
Abbreviations:  WBV = whole body vibration training group, C = 
control group. 

 
Kinematic characteristics 
The  results  showed a significant main effect  for the two  

groups for time for 10 m (p < 0.05), 20 m (p < 0.05), 40 m 
(p < 0.05), 50 m (p < 0.05) and 60 m (p < 0.05). After 6 
weeks of training for the WBV training group the time of 
10 m improved significantly by 4.3% (p < 0.05), whereas 
for the C group it was not statistically significant. The 
time of 20 m improved significantly by 3.0% (p < 0.05) 
for the WBV training group, whereas for the C group it 
was not statistically significant. The time of 40 m im-
proved significantly by 2.2% (p < 0.05) for the WBV 
training group, whereas for the C group it was not statisti-
cally significant. The time of 50 m improved significantly 
by 2.1% (p < 0.05) for the WBV training group, whereas 
for the C group it was not statistically significant. . Fi-
nally, the time of 60 m improved significantly by 2.1% (p 
< 0.05) for the WBV training group, whereas for the C 
group it was not statistically significant (Table 2).  

The results showed a significant main effect for the 
two groups for the step length 1 (p < 0.05) and step rate (p 
< 0.05). The step length 1 improved significantly by 5.6% 
(p < 0.05) after 6 weeks of training for the WBV training 
group, whereas for the C group it was not statistically 
significant. The step rate 1 decreased significantly by 
3.9% (p < 0.05) after 6 weeks of training for the WBV 
training group, whereas for the C group it was not statisti-
cally significant. Similar results produced for both step 
length 2 and rate 2 (Table 3). 
 
Table 3. Results for step length and rate of the 60 m sprint test. 
Data are means (±SD). 

 SL 1 (m) SL 2 (m) SR 1 (Hz) SR 2 (Hz) 
WBV     
Pre 1.95 (.14) 1.97 (.14) 4.19 (.38) 4.14 (.30) 
Post 2.06 (.14) 2.05 (.16)* 4.02 (.30)* 4.02 (.31) * 
%diff -5.6 -4.5 -3.9 -2.8 
C     
Pre 1.99 (.20) 1.96 (.19) 4.14 (.26) 4.19 (.29) 
Post 2.00 (.18) 2.00 (.21) 4.12 (.26) 4.11 (.29) 
%diff .6 2.3 -.3 -1.9 

Abbreviations:  WBV = whole body vibration training group, C = con-
trol group, SL 1 = stride length of the first stride, SL 2 = stride length of 
the second stride, SR 1 = stride rate of the first stride, SR 2 = stride rate 
of the second stride 
 * Significantly different from Pre test (p < 0.05) as determined by 
repeated measures analysis of variance and post-hoc Tukey tests. 

 
The results showed a significant main effect for the 

two groups for the running speed in the 0 –10 m and 50 – 
60 m intervals (p < 0.05 and p < 0.05). The running speed 
in the 0 – 10 m interval improved significantly by 4.9% (p 
< 0.05) after 6 weeks of training for the WBV training 
group,  whereas  for  the  C  group  it  was not statistically  

 
Table 2. Time results obtained from the different distance intervals of the 60 m sprint test. Data are means (±SD). 

 10 m (s) 20 m (s) 40 m (s) 50 m (s) 60 m (s) 
WBV      
Pre 1.96 (.10) 3.30 (.16) 5.76 (.31) 6.99 (.42) 8.19 (.44) 
Post 1.88 (.14) 3.20 (.18) * 5.63 (.31) * 6.85 (.39) * 8.01 (.40) * 
%diff -4.3 -3.0 -2.2 -2.1 -2.1 
C      
Pre 1.97 (.13) 3.33 (.19) 5.84 (.38) 7.07 (.49) 8.35 (.61) 
Post 1.96 (.15) 3.31 (.17) 5.82 (.36) 7.04 (.47) 8.33 (.60) 
%diff -.7 -.6 -.4 -.4 -.3 
Abbreviations:  WBV = whole body vibration training group, C = control group.  
* Significantly different from Pre test (p < 0.05) as determined by repeated measures analysis 
of variance and post-hoc Tukey tests. 
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significant. The running speed in the 50 – 60 m interval 
improved significantly by 2.2% (p < 0.05) after 6 weeks 
of training for the WBV training group, whereas for the C 
group it was not statistically significant (Figure 1). 
 
Explosive strength 
The results showed a significant main effect for the two 
groups for the CMJ (p < 0.05), for the NJ in the 30CVJT 
(p < 0.05), for the AH of the 30CVJT (p < 0.05), and the 
AP of the 30CVJT (p < 0.05). The CMJ improved signifi-
cantly by 3.3% (p < 0.05) for the WBV training group, 
whereas for the C group it was not statistically significant. 
The NJ in the 30CVJT improved significantly by 7.8% (p 
< 0.05) for the WBV training group, whereas for the C 
group it was not statistically significant. The AH in the 
30CVJT improved significantly by 7.2% (p < 0.05) for 
the WBV training group, whereas for the C group it was 
not statistically significant. Finally, the AP in the 30CVJT 
improved significantly by 8.4% (p < 0.05) for the WBV 
training group, whereas for the C group it was not statisti-
cally significant (Table 4).  
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Figure 1. Progression in running velocity for the 60 m sprint 
test for all subjects. * significantly different (p < 0.05) be-
tween Pre and Post training. 
 
Discussion 
 
This is the first study that experienced the effects of 6 wk 
of WBV training on the kinematical characteristics of 
sprint running in non experiences athletes. The results of 
this study clearly indicate that performance in 10 m, 20 m, 
40 m, 50 m and 60 m significantly improved after WBV 
training with an overall improvement of 2.7%. Addition-
ally the step length, step rate and running velocity were 
improved by 5.1%, 3.4% and 3.6% respectively (mean 
improvements). It can be argued that increasing the step 
length could produce a faster velocity. However, if the 
step length increased and the muscle force remained the 
same, the step rate should decrease (Paradisis and Cooke, 
2006). According to that, producing a slower step rate 
should lose the gain from a greater step length. The re-
sults of the present study indicate that the gain of the step 
length was greater than the decrease of the step rate (5.6% 
vs -3.9%;), so the net effect was an improvement of the 
running velocity.  

However, the induced improvement in sprint run-
ning kinematics found in the present study contracts with 

the results of Cochrane et al. (2004) and Delecluse et al. 
(2005). The different results between the present study 
and that of Cochrane et al., (2004) could be partially ex-
plained by the use of other WBV training programs (total 
exercise 16 – 36 min per session vs 10 min), different 
duration of the respective training volume (18 training 
sessions vs 9), different frequency vibration (30 Hz vs 26 
Hz) and different sprint test distances (60 m vs 20 m), 
respectively. It should be mentioned that Cochrane et al., 
(2004) concluded that the short duration (9 training ses-
sions) could have contributed to the lack of significant 
changes.    
 
Table 4. Results obtained from the explosive strength tests. 
Data are means (±SD). 

 CMJ (cm) NJ  AH (cm) AP (watt) 
WBV     
Pre 33.1 (4.9) 28.0 (2.0) 25.2 (3.9) 18.8 (3.6) 
Post 34.2 (4.4)* 30.2 (3.0)* 27.0 (3.7)* 20.4 (4.0)* 
%diff 3.3 7.8 7.2 -8.4 
C     
Pre 35.2 (6.1) 29.2 (5.0) 24.2 (4.3) 18.3 (2.1) 
Post 35.2 (6.5) 30.1 (3.3) 23.8 (3.) 18.9 (3.0) 
%diff .3 3.1 1.4 3.4 

Abbreviations:  WBV = whole body vibration training group, C = con-
trol group, CMJ = countermovement jump, NJ = number of jumps 
performed in the 30 s continuous vertical jumping test, AH = mean 
height of jumps performed in the 30 s continuous vertical jumping test, 
AP = mean power of jumps performed in the 30 s continuous vertical 
jumping test. 
 * Significantly different from Pre test (p < 0.05) as determined by 
repeated measures analysis of variance and post-hoc Tukey tests. 

 
The differences between the present study and that 

of Delecluse et al. (2005) were the WBV training pro-
grams (total exercise 16 – 36 min per session vs 9 – 18 
min), the duration of the respective training period (5 wk 
vs 6 wk), the frequency of vibration (30 Hz vs 35 - 40 
Hz), the sprint test distances (60 m vs 30 m) and the par-
ticipants (non-experienced vs elite sprint-trained athletes) 
respectively. Most probably in sprint-trained athletes, 
high resistance training, plyometric drills and sprint run-
ning exercise already render a specific training of fast-
twitch fibers (Ross and Riek, 2001). In these athletes, 
muscle strength, motoneuron excitability, fast-twitch fiber 
recruitment and reflex sensitivity are well developed 
(Delecluse, 1997; Ross and Riek, 2001). This may explain 
why WBV training did not affect sprint running perform-
ance in sprint-trained athletes, despite the significant 
changes in non-experienced athletes shown in the present 
study, as this latter group had a much larger margin to 
increase the neural drive to the muscle (Delecluse et al., 
2005). 

The CMJ height, a measure of explosive strength, 
increased by 3.3% after the 6 wk of WBV training. In 
addition, the 30CVJT, a measure of explosive strength 
endurance, improved overall by 7.8%. The induced im-
provement in CMJ found in the present study is compara-
ble to the 8.5% in the study of Torvinen et al. (2002a) and 
to the 7.6% in the study of Delecluse et al. (2003). The 
differences in CMJ height improvements could be par-
tially explained by the use of other WBV training pro-
grams and the different duration of the respective training 
periods. In the study of Torvinen et al. (2002a), partici-
pants trained 4 min per session on the WBV platform, 
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compared with a systematic increase of the training vol-
ume from 3 to 20 min per session in the study by Dele-
cluse et al. (2003) and a systematic increase of the train-
ing volume from 16 to 36 min per session in this study. 
Additionally, the training period in the studies of Tor-
vinen et al. (2002a) and Delecluse et al. (2003) was 12 
wk, where in the present study it was 6 wk. 

The first phase of training adaptation is character-
ised by an improvement of neural factors, whereas 
changes in the morphological structure of the muscle 
could take from several months to years (Moritani and 
DeVries, 1979). It is likely that the mechanism by which 
the WBV training can enhance neuromuscular activation 
is a biological adaptation connected to the neural potentia-
tion (Delecluse et al., 2003). Komi (2000) provided evi-
dence for the involvement of the stretch reflex, and thus 
Ia afferent input in the force potentiation during a stretch-
shortening contraction (SSC) in the CMJ. The stimulation 
of the sensory receptors and the afferent pathways with 
WBV might thus lead to a more efficient use of the 
stretch reflex. The sensory stimulation that is the basis of 
muscle activity in WBV training seems hereby crucial to 
the facilitation of the SSC and the improvement the CMJ. 

At motor unit level, it is suggested that the tonic 
vibration reflex affects primarily the ability of the partici-
pants to generate high firing rates in high-threshold motor 
units (Bongiovanni et al., 1990). During a WBV stimulus, 
skeletal muscles undergo small changes in muscle length, 
most likely since mechanical vibration is able to induce a 
tonic excitatory influence on the muscles exposed to it 
called “tonic vibration reflex” (Seidel, 1988). This reflex 
activates the muscle spindles, mediates the neural signals 
by Ia afferents (Hagbarth, 1973), and finally, activates the 
muscle fibres via large α -motoneurons. The tonic vibra-
tion reflex is also able to cause an increase in recruitment 
of the motor units through activation of muscle spindles 
and polysynaptic pathways (De Gail, 1966) and increase 
facilitation of the reflex action on the motoneuron pool 
(Romaiguere et al., 1993). Additionally, the recruitment 
thresholds of the motor units during WBV are expected to 
be lower compared with voluntary contractions (Romai-
guere et al., 1993), probably resulting in a more rapid 
activation and training of high-threshold motor units. 

Rittweger et al. (2003) investigated the acute ef-
fects of WBV (26 Hz, 12 mm) and found that EMG mean 
frequency of the m. vastus lateralis during isometric con-
traction and the amplitude of the patellar tendon reflex 
were significantly higher after squatting exercise with 
WBV rather than without WBV. This finding indicates 
enhanced central nervous excitability, particularly with 
respect to recruitment of predominantly fast twitch fibres. 
Therefore, it could be suggested that WBV training ren-
ders specific training of fast-twitch fibres (Rittweger, 
2000), which have an important contribution to high-
speed movements.  
 
Conclusion 
 
Concluding, WBV training period of 6 wk, through the 
muscle contractions it provokes, produced significant 
positive changes is selected kinematical characteristics of 
sprint running (step length, step rate and running velocity) 

and selected explosive strength characteristics (jump 
height, total number of jumps performed in a period of 30 
s) in non experienced sprinters.  However, more research 
is necessary in order to clarify the effects of WBV train-
ing on specific characteristics of sprinting such as contact 
time, eccentric and concentric phases of contact time and 
flight time, as well as the effects of WBV training with 
specific sprint positions exercise and the use of  concur-
rent WBV and sprint training in non elite athletes. 
 
References  
 
Bongiovanni, L., Hagbarth, K. and Stjernberg, L. (1990) Prolonged 

muscle vibration reducing motor output in maximal voluntary 
contractions in man. Journal of Physiology 423, 15-26. 

Bosco, C., Cardinale, M. and Tsarpela, O. (1999a) Influence of vibration 
on mechanical power and electromyogram activity in human 
arm flexor muscles. European Journal of Applied Physiology 
and Occupational Physiology 79, 306-311. 

Bosco, C., Colli, R. and Introini, E. (1999b) Adaptive responses of 
human skeletal muscle to vibration exposure. Clinical Physiol-
ogy 19, 83-187. 

Bosco, C., Cardinale, M., Tsarpela, O., Colli, R., Tihanyi, J., Von Duvil-
lard, S. and Viru, A. (1998) The influence of whole body vibra-
tion on the mechanical behaviour of skeletal muscle. Biology of 
Sport 153, 157-164. 

Bosco, C., Luhtanen, P. and Komi, P. (1983) A simple method for 
measurement of mechanical power in jumping. European Jour-
nal of Applied Physiology 50, 273-282. 

Burke, D., and Schiller, H. (1976) Discharge pattern of single motor 
units in the tonic vibration reflex of human triceps surae. Jour-
nal of Neurology and Neurosurgical Psychiatry 39, 729–741. 

Cochrane, D., Legg, S. and Hooker, M. (2004) The short – term effect of 
whole-body vibration training on vertical jump, sprint and agil-
ity performance. Journal of Strength and Conditioning Re-
search 18, 828-832. 

De Gail, P., Lance, J. and Neilson, P. (1966) Differential effects on tonic 
and phasic reflex mechanisms produced by vibration of muscles 
in man. Journal of Neurology and Neurosurgical Psychiatry 29, 
1-11. 

Delecluse, C. (1997) Influence of strength training on sprint running 
performance. Sports Medicine 24, 147-156. 

Delecluse, C., Roelants, M., Diels, R., Koninckx, E. and Verschueren S. 
(2005) Effects of whole-body vibration training on muscle 
strength and sprint performance in sprint-trained athletes. Inter-
national Journal of Sport Medicine 26, 662-668. . 

Delecluse, C., Roelants, M. and Verschueren S. (2003) Strength increase 
after whole-body vibration compared with resistance training. 
Medicine and Science in Sports and Exercise 35, 1033-1041. 

Durnin, V. and Womersley, J. (1974) Body fat assessed from total body 
density and its estimation from skinfold thickness: measurement 
on 481 men and women aged from 16 to 72 years. British Jour-
nal of Nutrition 32, 77-97. 

Falempin, M. and In-Albon, S. (1999) Influence of brief daily tendon 
vibration on rat soleus muscle in non-weight-bearing situation. 
Journal of Applied Physiology 87, 3-9.  

Flieger, J., Karachalios, T., Khaldi, L., Raptou, P. and Lyritis, G. (1998) 
Mechanical stimulation in the form of vibration prevents post-
menopausal bone loss in ovariectomized rats. Calcified Tissue 
International 63, 510-514. 

Hagbarth, K. (1973) The effect of muscle vibration in normal man and 
in patients with motor disease. In: New developments in elec-
tromyography and cClinical neurophysiology. Ed: Desmedt, J. 
Basel: Karger. 428 - 443. 

Hagbarth K. and Eklund, D. (1966) Tonic vibration reflexes (TVR) in 
spasticity. Brain Research  2, 201-203. 

Komi,  P.(2000) Stretch-shortening cycle: a powerful model to study 
normal and fatigued muscle. Journal of Biomechanics 33, 119-
1206. 

McArdle, W., Katch, F. and Katch, V. (1991) Exercise Physiology: 
Energy, Nutrition and Human Performance. Lea & Febiger, 
London. 



WBV training, sprint running and explosive strength 
 

 

49

Moritani, T., and DeVries, H. (1979) Neural factors versus hypertrophy 
in the time course of muscle strength gain. American  Journal of  
Physical Medicine 58, 115-130. 

Paradisis, G. and Cooke, C. (2006) The kinematic effects of sprint 
running training on sloping surfaces. Journal of Strength and 
Conditioning Research 20, 767-777. 

Rittweger, J., Beller, G. and Felsenberg, D. (2000) Acute physiological 
effects of exhaustive whole-body vibration exercise in man. 
Clinical Physiology 20, 134-142.  

Rittweger, J., Mutschelknauss M. and Felsenberg, D. (2003) Acute 
changes in neuromuscular excitability after exhaustive whole 
body vibration exercise as compared t exhaustion by squatting 
exercise. Clinical Physiology and Functional Imaging 23, 81- 
86.   

Romaiguere, P., Vedel, J. and Pagni, P. (1993) Effects of tonic vibration 
reflex on motor unit recruitment in human wrist extensor mus-
cles. Brain Research 602, 32–40. 

Ross, L. and Riek S. (2001) Neural influences on sprint running: Train-
ing adaptations and acute responses. Sports Medicine 31, 409-
425. 

Rubin, C. and McLeod, D. (1994) Promotion of bony ingrowth by 
frequency-specific, low-amplitude mechanical strain. Clinical 
Orthopaedics 298, 165-174. 

Rubin, C., Turner, S., Bain, S., Mallinckrodt, C. and McLeod, K. (2001) 
Low mechanical signals strengthen long bones. Nature 412, 
603-604. 

Runge, M., Rehfeld, D. and Resnicek, E. (2000) Balance training and 
exercise in geriatric patients. Journal of Musculoskeletal & 
Neuronal Interactions 1, 61-65. 

Seidel, H. (1988) Myoelectrical reactions to ultra-low-frequency and 
low-frequency whole body vibration. European Journal of Ap-
plied Physiology 57, 558-562. 

Torvinen, S., Kannus, P., Sievanen, H., Jarvinen, T., Pasanen, M., 
Kontulainen, S., Jarvinen T., Jarvinen, M., Oja, P. and Vuori, I. 
(2002a)  Effect of four-month vertical whole body vibration on 
performance and balance Medicine and Science in Sports and 
Exercise 34, 1523-1528. 

Torvinen, S., Kannus, P., Sievanen, H., Jarvinen, T., Pasanen, M., 
Kontulainen, S., Jarvinen T., Jarvinen, M., Oja, P. and Vuori, I. 
(2002b) Effect of a vibration exposure on muscular performance 
and body balance. Randomized cross-over study. Clinical 
Physiology and Functional Imaging 22, 145-152. 

 
 

Key points 
 
• WBV training. 
• Sprint running kinematics. 
• Explosive strength performance. 
 

 

AUTHORS BIOGRAPHY 
Giorgos PARADISIS 
Employment 
Department of Physical Education and Sport Science, Univer-
sity of Athens, Greece  
Degrees 
MSc, PhD 
Research interest 
Sporting performance, physiological and biomechanical adap-
tation of training. 
E-mail: gparadi@phed.uoa.gr 
Elias ZACHAROGIANNIS 
Employment 
Department of Physical Education and Sport Science, Univer-
sity of Athens, Greece  
Degrees 
MSc, PhD 
Research interest 
Sporting performance, physiological adaptation of training 
E-mail: elzach@yahoo.com 

 
 Giorgos Paradisis  

Track and Field Unit, Department of Sport and Exercise Sci-
ence, University of Athens, Ethn. Antistasis 41, Dafni, Athens, 
172 37, Greece  
 
 
 
 
 
 
 
 

 
 
 
 

 


