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Abstract

Whole-body vibration (WBV) treatments have acute effects on strength, power, and range of motion (ROM) by affecting the nerve-
muscle function. However, there is little evidence about what could be the optimal practice for acute WBV. The purpose of this
study is to reveal the acute effects of vibrations applied at different frequencies to preadolescent karate athletes on jump and ROM
performance. Forty-six competing preadolescent karate athletes, who trained regularly (12.7 + 1.7 years, 155.2 + 3.1 cm, 50.9 + 4.7
kg) and were blue belt and above, were included in the study. Each athlete followed a vibration protocol with four different
frequencies (0, 25, 30, and 35 Hz) in random order on nonconsecutive days. After a 5 min light-paced warm-up jog before each
protocol, three repetitions of 20 sec (20 sec rest between repetitions) vibration treatments were applied. Jump and ROM tests were
carried out after each vibration treatment. Vibration protocols were compared in repeated measurements using the ANOVA and
post-hoc methods. Based on the test results, a vibration frequency range of 30 to 35 Hz positively affected the countermovement
jump, while the 30 Hz frequency range positively affected squat jumps. Furthermore, frequency ranges of 25, 30, and 35 Hz
positively affected the ROM. This effect was most intensely revealed in the 35 Hz frequency range. Applying vibrations between

the ranges of 30-35 Hz on preadolescent karate practitioners is believed to acutely improve both jump and ROM performance.
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INTRODUCTION

The common goal of athletes and trainers is to
bring the current performance to the desired level. For
this reason,
develop motor skills such as strength, power,

researchers continue their work to

flexibility, balance, and coordination. Work being
done on this topic is leading researchers into new
pursuits. Researchers have recently begun using
vibrations as a new method to increase the acute and
chronic performance of athletes(1-6). Training sessions
incorporating the application of vibration treatments
are referred to as vibration training in the literature(4,
7).

Although vibration treatment may seem like a new
practice in the field of sports, it has quite a long
history in the field of health. According to ancient
Greco-Roman sources dating back nearly two
centuries, vibration treatment was not only used in
medical techniques, but it is also known to be a

technique frequently used by physicians in the 19t
century in the form of vibration massage(7). The
studies investigating in what manner vibration
training may affect athletes' performance date back to
the 1980s. Particularly following the discovery that it
created a positive impact on strength development,
studies have been further deepened and work has
increased by applying vibration treatments at different
frequencies(4, 7). The measurement of a person's acute
performance has been attempted in many studies by
administering vibration training prior to maximal
performance, especially in branches requiring
maximum strength, such as jumps, in order to increase
the individual’s performance in both competition and
training(2, 8-12). These studies have shown that
vibration treatments increase acute performance.
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Researchers investigating the effects of vibration
on sports performance consider three possible factors.
The first of these is increased blood flow due to
muscle activation and a temperature rise in connection
with this(10). This condition is thought to increase
flexibility due to the effect of heat on expansion.
Secondly, although the effects of vibration on the
muscle are yet to be clearly explained, researchers are
focusing on the tonic vibration reflex (TVR)(4, 8, 13,
14). During vibration treatments, the primary endings
in the muscle fibers are stimulated by vibration of the
muscle (Ia efferent), and this prompts the a-motor
neuron activation that causes reflex muscle
contractions. This reflex is defined as the TVR(15-17).
When vibration is applied to the whole body, all
receptors within the skin, subdermal surface, joint
capsule, and muscle (Ia efferent) are stimulated and
thus the stretch reflex is activated. In some studies, the
inhibition and activation (excitation) of the stretch
reflex have been reported together (8, 18). The third
mechanism has been defined as the ability of the
person being loaded to continue being loaded, due to
the inhibition of pain and a rise in the pain threshold
as feedback from the vibration (13).

While the effects of vibration treatments on acute
performance have been investigated in several sports
branches, its effects on preadolescent karate athletes
are not yet known. The purpose of this research is to
display the acute effects of vibration applied at
different frequencies on jump and flexibility
performance in Karate athletes.

METHODS
Participants

Forty-six competitive blue belt and above karate
athletes (age: 12.7 + 1.7 years, height: 155.2 + 3.1 cm,,
weight: 50.9 + 4.7 kg.) voluntarily participated in the
study. There was no history of musculoskeletal injury
in any of the athletes. All athletes were asked not to
engage in high intensity exercise within the 24 hours
prior to treatment and testing and to consume their
last meal at least two hours prior to the study. All
athletes and their parents were informed about the
risks and benefits involved in their participation in the
study, and signed the form of informed consent prior
to participation in any test. Furthermore, at all stages
of the study, the "Helsinki Declaration" was complied
with, and the study was carried out with the
permission from University Ethics Committee.
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Procedures

Before beginning data collection, a presentation
and trial session regarding vibration treatments and
flexibility, and countermovement jump (CM]) and
squat jump (S]) tests were arranged for each athlete
included in the survey two days before the first test.
Each protocol was initiated with the athletes taking a
low intensity warm-up jog in the gym for five
minutes. After this warm-up jog, they took a two-
minute walk to rest. Then, each athlete separately
applied one of the four vibration protocols (0, 25, 30,
and 35 Hz) on non-consecutive days that were
determined according to the random method.
Vibration treatments were applied using a platform
(PowerMaxx, SA) capable of producing vibrations at
different frequency ranges. Vibration treatments were
applied three times at 20 sec durations followed by 20
sec rest intervals. Vibration was applied with an
amplitude of 4.5 mm. Two movements, in the form of
normal straight posture and squat posture (knee and
hip angle at 110 degrees), were used on the vibration
platform. After completion of the related protocol,
flexibility, CM], and S] tests were carried out in order.
All applications were carried out by the same trainer,
in groups of four, at approximately the same time
(14:00).

Flexibility Tests

The flexibility of the athletes was evaluated with a
sit-and-reach test and hip and hamstring flexion test
on their dominant and non-dominant sides. Flexibility
testing measurements were taken with a standard
goniometer (Baseline, CE, Plastic 3600) and a sit and
reach measuring device (Takeda brand Sci. Inst. Co.,
Ltd., DGTK-5403, JP). All flexibility tests were
repeated three times, and the highest value recorded
for analysis (19).

Jump Performance Tests

The countermovement (CM]J) and squat jump (SJ)
techniques were used in this study to determine jump
performance. A force platform (Kistler, 9290 AD
model, Switzerland) capable of taking measurements
at 500 Hz frequency was used to measure the jump
performances of the athletes. The hands of the athletes
were on their waists during both jump techniques.
The knee-hip angle of the athletes during the squat
jump was kept at 110 degrees through measurement
with a standard goniometer. For both jump styles
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(tirst CM]J, then SJ), three repetitions were made, and
the highest value used in the analysis of jump
performance (19).

Statistical Analyses

Descriptive statistics (mean + SD) for the age,
height, body weight, flexibility, and jump variables
calculated. Values obtained after three
experimental (25, 30, and 35 Hz vibration) and one
control (0 Hz vibration) application protocol were
calculated using the analysis of variance in repeated
measurements (ANOVA). When a difference was
detected between vibration frequencies after the
variance analysis, a least significant difference (LSD)
calculation was used to determine from which
frequencies the difference was arising. All statistical
operations were calculated based on a significance
level of p > 0.05 (SPSS, Inc., Chicago, IL).

were
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RESULTS

The acute effects of vibration applied at different
frequencies on the range of motion and jump
performance are shown in Table 1. When the data
were analyzed, a statistical difference was found
(p>0.05) between 0 Hz vibration and 25 and 35 Hz
vibrations with respect to the countermovement jump;
between 0 Hz vibration and 30 Hz vibration with
respect to the squat jump; between 0 Hz vibration and
25, 30, and 35 Hz vibrations with respect to sit-and-
reach flexibility; between 0 Hz vibration and 30 and 35
Hz vibrations with respect to D-hip flexion; between 0
Hz vibration and 25, 30, and 35 Hz vibrations with
respect to ND-hip flexion; between 0 Hz vibration and
30 and 35 Hz vibrations with respect to D-hamstring
flexion; and between 0 Hz vibration and 25, 30, and 35
Hz vibrations with respect to ND-hamstring flexion.

Table 1. The acute effect of different frequencies of whole-body vibration on range of motion and jump

performance.
0 _HZ . 25 Hz Vibration 30 Hz Vibration 35 Hz Vibration
Vibration
Countermovement Jump 343+6.0 350+6.1 35.6 £6.5" 354 +6.4"
Squat Jump 333+6.2 342+55 34.8+6.6" 34.0+6.3
Sit and Reach Flexibility 247+64 26.8+5.9" 27.8+6.0 274+68"
D-Hip Flexion 117.9+8.8 121.1+£9.3 1244+75" 125.8 +5.4"
ND-Hip Flexion 112.8 +11.1 1208 +7.1 123.7 8.1 1243 +£7.6"
D-Hamstring Flexion 102.5+9.5 107.1+£11.0 111.6 £7.8" 1179+ 64"
ND- Hamstring Flexion 102.5+11.1 109.4 +10.4" 112.9+£9.7° 1155+£9.3

D, Dominant; ND, Non-Dominant
* p<0.05

DISCUSSION

Vibration treatments have come to be used as
quite a popular exercise and training method in recent
years. In this study, which was conducted in order to
investigate the acute effects of vibration treatments on
jump and flexibility performance in karate athletes,
and which to determine between which frequency
ranges this effect best reveals itself, vibration
treatments were seen to improve the acute
performances of athletes. In the current study, the
highest increase in performance was seen at the 30 and
35 Hz frequency levels. While a statistically significant
difference was found between the 30 Hz and 35 Hz
CMJ
performance of participants, only the 30 Hz frequency
showed a significant difference for the SJ. As for
flexibility performance, significant increases were seen
at the 25, 30, and 35 Hz frequency levels. The best
values were observed after the 35 Hz vibration
treatment.

vibration treatments when examining the
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While the applied frequencies and their results
vary in previous studies made in this field, the general
observation is that vibration treatments improve jump
and flexibility performance (2, 12, 20, 21).

While a significant difference was found in CM]
performance before and after vibration treatment in
the study conducted by Soylu et al. (2012), to
demonstrate the acute effects of vibration at a 35 Hz
frequency and of 4.5 mm amplitude on CM]J and SJ
performance, no significant difference was found in SJ
performance (21).

Cochrane and Stannard (2005) demonstrated in
their study that vibration treatment (26 Hz, 6 mm)
improved jump and flexibility performance after
applying randomly alternating treatments lasting no
longer than five minutes on 18 female field hockey
players whose mean age was 21.8 years (2).

The study of Ronestad (2009b) examined the effect
of vibration treatments at different frequency ranges
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on lower body strength, and used 20, 35, and 50 Hz
frequency vibration treatments on trained and
untrained persons. In SJs, the 50 Hz vibration
treatment showed a significant difference in trained
and untrained persons when compared with other
protocols. In the active vertical jump, a significant
difference occurred only in untrained persons between
the 50 Hz vibration treatment and 20 and 35 Hz
vibration treatments (20).

In other studies investigating the effects on
maximum performance of the acute effects of vibration
treatments, Ronestad’s (2009a) study measured 1 RM
squat performance during 0 Hz, 20 Hz, 35 Hz, and 50
Hz vibration treatments, and found that while a
significant difference occurred between the 50 Hz
group and the no vibration group, there was no
significant difference between the 20 and 35 Hz
vibration group and the no vibration group (12). Gelen
et al. (2008) investigated the acute effect of vibrations
on penalty performance in football at three different
frequency ranges (25 Hz, 30 Hz, 35 Hz). They
concluded that vibration treatment improves penalty
performance in football and that the best effect
revealed itself between the 30 and 35 frequency ranges
(11).

While studies conducted in this field generally
reveal findings similar to the current study regarding
the acute effects of vibration treatments, there are also
dissimilar results. Gerodimos et al. (2009) in their
study carried out with the participation of 18 healthy
sedentary women who engaged in physical activity
two to three times per week, observed that vibration
treatments applied for six minutes (15, 20, and 30 Hz;
6mm) did not improve jump performance (22).
Although one waits in a pose very close to a normal
posture (knees bent 170 degrees) on the vibration
device, static contractions occur for the duration of the
six-minute wait. It is known that static contractions
have a negative influence on the explosive force. For
this reason, it is believed that the resulting different
conclusion might be due to the duration of the
vibration treatments.

In vibration treatments, the effect of training is
achieved and muscle contraction occurred without
even any conscious effort. Thanks to vibration and the
speed of these vibrations, muscles begin to work
immediately (5, 15, 18). As the muscles exposed to
vibration come into contact with the platform, they are
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forced into activation at the same speed. This situation
forces the muscle to work harder and ensures that it
naturalizes the training stimulus.(7, 23) The main
advantage of this type of muscle activation is the
possibility for it to work 100% of the muscle fibers. In
the traditional way of training, muscle fibers can be
worked between 40 and 60% (23). The activation of
nearly the entirety of all muscle fibers is thought to be
quite important prior to activities requiring maximum
effort, such as jumps. Based on this, we believe that
this situation may have a positive influence on
activities that require maximum performance, such as
jumps.

Looking at research examining the effects of
vibration treatments on flexibility performance, we can
claim that the results we obtained from our study are
similar to other studies (12). While jump and flexibility
performance are evaluated together, as in previous
studies, there are also studies wherein flexibility
attributes alone are investigated. Sands et al. (2006)
demonstrated in his study that static stretch exercises
done with the help of vibration improved flexibility
performance more than stretch exercises
practiced on their own (24). Researchers have
demonstrated in a study conducted with ten male

static

athletes, whose mean age was 10.1 years, that
vibration treatment (30 Hz, 2 mm) improved flexibility
performance.

In conclusion, in evaluating this study, acute
vibration treatments at different frequencies are seen
to yield different results. While in all measurements,
the 30 Hz vibration treatment was seen to improve
acute performance, the same results could not be
obtained from the application of other frequencies.
The study demonstrated that the use of a 30-35 Hz
frequency during vibration training showed a greater
effect with relation to explosive force performances,
such as the vertical jump, and to range of motion. It
can be stated that vibration treatments improve
flexibility performance due to reasons such as
increasing blood flow, creating the TVR effect, and
pushing the pain threshold.
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