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Sažetak: 
Whole body vibrations (WBV) je danas najra-

sprostranjeniji metod za poboljšanje eksplozivne
snage. U ovom istraživanju je učestvovalo 10
ispitanika koji su u toku rekreativne fizičke aktiv-
nosti imali pet setova vježbi od 60 sekundi, kori-
steći frekvenciju od 30 Hz, amplitude od 2 mm i
izometrijske pozicije (110 ° savijena koljena) na
Galileo Fitness ® platformi (Novotech, Njema-
čka). Rezultat je pokazao povećanje SJ (+1.85
± 3.85 cm) i CMJ (+1.22 ± 3.35 cm) post-testa
odmah nakon vibracije. Vrijednost post-testa pri-
kazana 30 minuta nakon skoka iz čučnja je iznad
vrijednosti kod pre-testa, ali i ispod vrijednosti ne-
posredno kod post-testa (+0.51 ± 4.37 cm). Kao
kontrast, vrijednost counter-movement skoka
pada ispod vrijednosti pre-testa (-0.15 ± 2.36
cm). Na osnovu ovih podataka, kada frekvencija
nije visoka, čini se da je potrebno koristiti veću
amplitudu radi postizanja željenih efekata. Efekt
postignut nakon vibracije je prolazan i ne zadr-
žava se nakon 30 minuta.

Ključne riječi: Whole body vibration (WBV),
counter-movement jump (CMJ), squat jump (SJ),
eksplozivna snaga

Abstract: 
The whole body vibrations (WBV) it is no-

wadays one of the most widely used methods
for improving the explosive strength. In this
study, 10 subjects participating in recreational
physical activity were allocated to a 5 sets of 60
s training, using a frequency of 30 Hz, an am-
plitude of 2 mm and a isometric position (110 °
bending knees) on a Galileo Fitness ® (Novo-
tech, Germany) platform. The results showed
an increase in SJ (+1.85 ± 3.85 cm) and CMJ
(+1.22 ± 3.35 cm) in the post-test conducted
just after the vibration. The values of the post-
test performed 30 minutes after the squat jump
remained above the ones of pre-test but just
below the ones of the immediate post-test
(+0.51 ± 4.37 cm). By contrast the values in the
counter movement jump drop below the pre-
test ones (-0.15 ± 2.36 cm). Based on these
data it seems that when the frequency is not
high it is necessary to use a greater amplitude
in order to achieve the desired effects. The ef-
fect achieved after the vibration is transient, not
remaining after 30 min.

Key words: Whole body vibrations (WBV),
Counter-Movement Jump (CMJ), Squat jump
(SJ), Explosive Strength.
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Introduction

Whole body vibration (WBV) is
nowadays one of the main

lines of research due to the multi-
ple possible effects on the body
(Cardinale and Bosco, 2003).
Some studies have shown how the
exposure to low amplitude and high
frequency vibration can improve
strength, balance and hormonal
profile (Cardinale y Bosco, 2003;
Kvorning et al., 2006).

The WBV methodology needs
to define the characteristics of the
vibration, so, it is necessary to de-
fine the frequency, amplitude, du-
ration and magnitude used (Luo,
McNamara and Moran, 2005). The
frequencies used for these exerci-
ses ranging from 15 to 44 Hz, while
the amplitudes between 3 to 10
mm. The acceleration values ran-
ging from 3.5 to 15•g. With regard
to the duration, short exposures,
for example 4 to 5 min divided into
sets of 1 min with the same rest pe-
riod between series, are enough to
improve muscle strength (Rittwe-
ger et al., 2000). With the incre-
ments in the length of vibration, the
fatigue can appear faster and be-
come more important. Longer ex-
posures with this device may
trigger the inhibitory feedback (e.g.
Golgi complex) or reduce the sen-
sitivity of muscle spindles. In gene-
ral, people are using intermittent
programs for no more than 30 min.

In this way the aim of the study
is to know the acute and residual
effect (after 30 min) of one bout
with WBV on the explosive strength
assessed by jump test such as
counter movement jump (CMJ) and
Squat jump (SJ).

Material and methods
Subjects

Ten subjects (22.6 ± 5.2 years)
participating in recreational phy-

sical activity were involved in this
study. They all signed informed con-
sent and the protocol was approved
by the ethics committee of the Uni-
versity of Seville. The descriptive
data of the sample can be seen in

Table 1. Exclusion criteria include
the existence of cardiovascular, re-
spiratory, abdominal, urinary, mu-
sculoskeletal or chronic diseases, as
well as the presence of prostheses.
Participants taking any medication
that could affect the musculoskele-
tal system were also excluded. 

Procedures
All subjects in the study were in-

vited to three pre-test sessions.
The data were correlated in order
to obtain the reliability of the (r>
0.85) and we take the third pre-test
as baseline. After each intervention
one post-test was carried out, ana-
lyzing the same parameters in
order to identify possible variations
between both test. The asses-
sment it was performed just after
the vibration and after 30 min in
order to determine the residual ef-
fect. With regard to the protocol it
was used the Galileo Fitness® plat-
form (Novotech, Germany), with a
frequency of 30 Hz and an ampli-
tude of 2 mm. The gravity obtained
was 9.1•g. The subject remained
standing on the platform adopting
an isometric position with 110 de-
grees flexion on the knees. The du-

ration of vibration used for this
study was 5 sets of 60 s with anot-
her 60 s rest between series.

Every subject performed three
CMJ and another three SJ in ac-
cordance with the protocol propo-
sed by Cronin & Maclean (2000).
Each jump was recorded with pre-
cision of 0.1 cm. The rest time was
30 s between two consecutive
jumps. If the difference between
jump’s height was more than 5%
another attempt was done. The
best of the three attempts was re-
corded. All the jumps were perfor-
med on a Ergo Tester ® contact
platform (Globus, Italy).

Statistical Analysis 
All data were typed on a data-

base and then analyzed using
SPSS 15.0 for Windows. Normality
of data was initially tested using the
Kolgomorov–Smirnov test. Pear-
son correlation coefficients were
used to assess the linear relations-
hip between outcomes. Paired t
tests were used to compare the
outcome variables at baseline as-
sessments. Results are expressed
as means ± standard deviation or
95% confidence interval and for all
tests the significance level was set
at P < 0.05.

Results

All subjects completed the study
without any side effect nor any

adverse reactions or fatigue after
the vibration. Most of the subjects
reported that WBV mainly stimula-
ted their lower limbs. With regard to
the test after the vibration, the im-
mediate post-test data showed an
acute increment in both jump tests
(SJ = +1.85 ± 3.85 cm; CMJ =
+1.22 ± 3.35 cm). However, there
were not significant differences
(Table 1).

HSJpre3: Jump height in SJ
from pre-test; HSJpostAG1: Jump
height in SJ just after the test;
HCMJpre3: Jump height in CMJ
from pre-test; HCMJpostAG1:
Jump height in CMJ just after the
test.

Regarding the residual effect,
the improvement obtained remains
in SJ, although below the post-
test´s values (+0.51 ± 4.37 cm).
CMJ results drop below the pre-
test´s values   (-0.15 ± 2.36 cm)
(Table 2).

HSJpre3: Jump height in SJ
from pre-test; HSJpost301: Jump
height in SJ 30 min after the test; 

TABLE 1: COMPARISON BETWEEN THE DATA OBTAINED FROM THE JUMP´S ACUTE
EFFECT AFTER THE TEST 



HCMJpre3: Jump height with
CMJ in pre-test; HCMJpost301:
Jump height with CMJ 30 min after
the test.

Discussion

SJ and CMJ are often used as
an index of the explosive

strength in the lower limb (Keogh,
Weber and Dalton, 2003). Alt-
hough our results showed a lack of
significant effect, we found incre-
ments in both test (7.05% and
3.57% in SJ and CMJ height, re-
spectively). Those results are in
the line of other previously publis-
hed (Torvinen et al., 2002a; De
Silva et al., 2006; Martínez et al.,
2007). Moreover, Cardinale y Lim
(2003) studied the effect of WBV
on SJ and CMJ jumps in 15 young
people participating in recreational

sports who underwent a protocol
with a 4 mm amplitude and 40 Hz.
Data from post-test were lower
than those obtained in the pre-test.
While the decline observed in SJ
was not statistically significant (-
4%, p = 0.07) the one in CMJ it
was (- 3.8%, p <0001). 

It seems therefore, that when
the vibration does not produce fati-
gue and is of short duration it can
produce an increase of nervous
system signals and facilitate the
strength generation (Cardinale and
Bosco, 2003). On the other side,
when we apply a stressful stimulus
it can cause fatigue and then re-
duce the strength generation. The
results suggest that when the fre-
quency is 30 Hz we need a grea-
ter amplitude in order to get acute
significant improvements in jump
ability, whereas when the fre-

quency in greater, it is necessary
to use a lower amplitude in order
to avoid muscle fatigue.

Regarding the residual effect,
some authors suggest that the vi-
bration effect seems to be transi-
tional on the muscle performance
(Torvinen et al., 2002ab). These
authors found in their studies that
the higher increments founds 2
min after the CMJ were not present
60 min after them (Torvinen et al,
2002ab). In our case, the residual
effect was measured at 30 min,
showing an increment for SJ
(1.94%) with regard to the pre-test,
although just 6.74% was found in
the immediate post-test. The CMJ
drop below the pre-test level (-
0.44%). Similar results were ob-
served by several authors (Torvi-
nen et al., 2002ab; Cormie et al.,
2006)

Showed results let us to go furt-
her in the study of WBV. In this
way, we have seen when the fre-
quency is not high the amplitude
have to be increased in order to
improve the explosive strength. In
this way, the improvements found
were not maintained after 30 min,
so it can be said that the WBV ef-
fect is just transitory.
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