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Abstract

The purpose of the present study was to examine the effect of acute Whole Body Vibration (WBYV) on static and
dynamic balance in physical education students. A total of 30 healthy physical education students participated in
this study. The participants were divided into two groups as the Control Group (n = 15) and the Whole Body
Vibration group (n = 15). The control group did not carry out any trainings; and the WBV group did acute WBV.
The first measurements of height, weight, flamingo balance test for static balance, and the Y balance test for
dynamic balance were made for both groups before applying the WBV program. The final measurements were
made right after the WBV application. Results are presented as mean + standard deviation. The values that were
obtained from the pre-test and post-test were analyzed with the paired sample t-test after their normality was
checked with the Shapire-Wilk Test. The comparisons between the groups were analyzed by using an
independent sample t-test at a significance level of p < 0.05. The flamingo balance test was applied to determine
the static balance values. According to the flamingo balance test, there was a significant difference between the
right leg pre-test and post-test values of the WBV group (p < 0.05). A significant difference was detected
between the left leg pre-test and post-test values of the WBV group (p < 0.05). The Y balance test was applied to
determine the dynamic balance results. There was a significant difference between the right leg pre-test and
post-test values of the WBV group (p < 0.05). There was a significant difference between the left leg pre-test and
post-test values of the WBV group. It was determined that the acute WBV has a positive effect on static and
dynamic balance.
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1. Introduction

Balance may be defined as whether or not a person can move around the ankle and hip joints or the joints in both
areas (Nashner & Mccollum, 1985). Balance is also the ability to keep the center of weight of the body over the
support base (Boccolini et al., 2013).

Balance is the sole important element that affects the movement strategies in the closed kinetic chain. In addition,
it is also the most important component of the athletic ability because it covers almost all forms of movement
(Blackburn et al., 2000; Matsuda et al., 2008).

Optimal balance occurs as a response to the continuous feedback of the visual, vestibular and somatosensory
system with neuromuscular effects. This adjusts and maintains the correct body position in a continuous manner
(Boccolini et al., 2013; Winter et al., 1990; Oiala et al., 1989; Voorhes, 1990; Lip & Longride, 1994).

Balance is examined in two ways as Static and Dynamic Balance. Static Balance is the ability to maintain the
position of the center of gravity in situations that involve little mobility (Hockey, 1981). Dynamic Balance is
defined as the neutralization of the external forces that act on the body by muscles and soft tissues around the
joints (Brown & Weir, 2001).

Body balance and stability require constant attention and the protection of muscle strength (Chandler & Hadley,
1996). Unstable surface trainings are included frequently in traditional training and physical therapy
rehabilitation programs. In addition, they may also be added to programs that are applied to prevent injuries in
sports or other injuries in daily life or to prevent the risk of falling (Lehman et al., 2005). It is considered that
unstable surface will increase the difficulty of exercises, and depending on this, also increase muscle activity that
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forces the body to stabilize (Lehman et al., 2005; Lehman et al., 2006).

Whole Body Vibration (WBV) Training is a new unstable surface training technique that is recommended as an
alternative to endurance training. In addition, WBV training is also used as a popular warm-up, cool-down or
training technique (Di Giminiani et al., 2010; Mahiu et al., 2006; Marin et al., 2012; Torvinen et al., 2002a;
Torvinen et al., 2003; Van Nes et al., 2004).

WBY was first used in Russia in 1980s to increase the sporting performance (Issurin, 1994). It is preferred in gyms
and rehabilitation centers since it is easy to apply and requires little technical skills (Marin, 2010).

The data of previous studies support the positive effects of Whole Body Vibration on balance (Despina et al.,
2014). However, studies that investigate the effects of Whole Body Vibration Training on the balance of trained
athletes and non-training individuals are limited (Fort et al., 2012; Despina et al., 2014; Torvinen et al., 2002b).

In previous studies, the effects of long-term and short-term Whole Body Vibration Training on balance, postural
release and control were reported to be equal (Marin et al., 2012; Torvinen et al., 2003; Cardinale & Lim, 2003;
Gusi et al., 2006).

In a study, the effects of two-amplitude WBV on balance were investigated. In eighteen young healthy
individuals, it was reported that the amplitude did not affect the joint position perception and static balance.
However, little is known about the effects of Vibration Training on static balance (Pollock et al., 2011).

The purpose of the present study is to examine the effect of Acute WBV on static and dynamic balance in
physical education students.

2. Material and Method
2.1 Participants

A total of 30 healthy physical education students whose ages varied between 18 and 25 years, who did not do
regular sports, who did not have any health problems, who agreed to participate in the present study voluntarily,
who did not have any neurological medical history, were included in the study. The participants were randomly
divided into two groups as the WBV Group (n = 15) and the control Group (n = 15). WBV group (21.47 +2.23
years, 175.23 £ 5.41 height, 75.56 + 1.68 weight), control group (21.26 = 2.13 years, 174.58 = 8.77 height, 71.83 +
1.42 weight).

The exclusion criteria were having any prosthesis, having any disease disrupting the bone mechanism or muscles,
having neurologic diseases, chronic inflammatory diseases and having no injury or medical surgery related to
lower and upper extremities that could influence the test results. The participants did not have any previous
experience on WBV; and were told not to eat at the last 1.5 h before the test and not to do any vigorous training
one day before. The participants were allowed to drink water in all tests.

The informing document was given to the participants about the tests to be conducted and their voluntary
participation was asked. Students were informed about the procedures that would be done during the study.

2.2 Study Procedure

The control group did not do any training; and the WBV group did acute WBV. The WBV trainings were
performed on the Vibration Platform (Aspire 588, Istanbul, Turkey). The participants had 10-minute light-tempo
walking and warm-up exercises before the WBV.

The WBYV group applied WBV on the platform at 40Hz. frequency, 2mm. amplitude, 60sn duration for squat
exercise; 40Hz Frequency, 4mm amplitude, for 60 seconds for deep squat exercise; at 40Hz Frequency, 4mm
amplitude, 60 seconds for toes stand exercise; at 50 Hz Frequency, 4mm amplitude, 60 seconds, respectively.
Among the exercises, 30 seconds resting time was given.

The initial measurements were made for both groups for height, weight, static balance and dynamic balance of
the participants before applying the acute WBV Program. The final measurements were made right after the
acute WBYV application.

2.3 The Measurements and Tests Applied
2.3.1 Height and Weight Measurements

A digital scale (Seca 664, Hamburg, Germany) was used in body height and weight measurements in bare feet and
wearing only shorts.

2.3.2 Static Balance Measurement

The Flamingo Balance Test: The static balance measurements of the subjects who participated in the study were
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made with the Flamingo Balance Tool. In this test, which measures the general body balance, a metal beam that
was 50 cm long, 4 cm high, 3 cm wide, was covered with a non-slip substance, with a thickness of no more than
5 mm was employed. For the height of the beam, feet that were 15 cm long and 2 cm wide were placed at each
end of the beam.

The duration of standing with one leg on the balance iron of the subjects was tested. The free leg was held on the
same side by the hand, the knee was bent, and the free hand was supported by the tester. As soon as the subject
felt that he could stay on balance, s/he left the hand of the tester, and at this time, the stopwatch was started.
When the leg if the subject left the balance iron and when the balance was disrupted, the stopwatch was stopped.
The participant tried to remain in balance for one minute after each falling (Deforche et al., 2003; Sundsrup et al.,
2010; Krustrup et al., 2010). The test was done for the right and the left leg separately.

2.3.3 Dynamic Balance Measurement

Y Balance Test: The Dynamic Balance Measurements of the subjects were made by the Y Balance Test. Three
lines were drawn in anterior, anteromedial and posterolateral directions with 120° angle among them. The
athletes were required to stand on the starting point, where the lines intersected. According to the pre-determined
protocol, while the subjects were on balance on one leg, the other leg was asked to stretch in three directions
with the fingertip in the shape of a “y”. Care was given not to lose the balance of the subject, not to stand on the
heel of the leg the subject was standing on, touch the fingertips of the leg the subject had stretched slightly, and
bring the stretched leg to the stable foot without touching the ground. The test was repeated 3 times with 15-sec
resting intervals for each direction and the best score that was received was recorded in cm (Kinzey &
Armstrong, 1998; Plisky et al., 2006; Plisky et al., 2009). The test was repeated for the right and left feet.

2.4 Statistical Analysis

Results are presented as mean =+ standard deviation. The values that were obtained from the pre-test and post-test
were analyzed with the paired sample t test in terms of their differences after the normality was checked with the
Shapire-Wilk Test. The comparisons between the groups were made by using the independent samples t-test at p
< 0.05 significance level.

3. Results

The pre-test and post-test scores of the WBV group and the control group in the flamingo balance test and the Y
balance test are given below.
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Figure 1. The mean and standard deviation right leg pre and post flamingo balance scores of the for WBV group
and control group

Note. *p < 0.05 significantly differences between pre and post value for each group. # p < 0.05 significantly differences between groups.

According to the right leg flamingo balance test results, it was determined that there was a significant difference
in the comparison of the pre-test and post-test flamingo balance performance scores of the participants in the
WBV group (p = .011, p < 0.05). There was a statistically significant difference in the post-test results of the
groups (p =.008, p <0.05).
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Figure 2. The mean and standard deviation left leg pre and post flamingo balance scores of the for WBV group
and control group

Note. *p < 0.05 significantly differences between pre and post value for each group. # p < 0.05 significantly differences between groups.

According to the results of the left leg flamingo balance test, it was determined that there was a significant
difference in the comparison of the WBV group of ten test-post-test (p = .006, p < 0.05). There was a statistically
significant difference in the results of the end-group test (p = .013, p <0.05). There was a statistically significant
difference in the post-test results of the groups (p =.023, p <0.05), (Figure 2).
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Figure 3. The mean and standard deviation right leg pre and post Arterior scores of the for WBV group and
control group

Note. *p < 0.05 significantly differences between pre and post value for each group. # p < 0.05 significantly differences between groups.

According to the Y balance test results, there was an increase at a statistically significant level between the
pre-test and post-test scores of the WBV group for right leg arterior values (p = .013, p < 0.05). There was a
statistically significant difference in the post-test results of the groups (p =.016, p <0.05), (Figure 3).
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Figure 4. The mean and standard deviation right leg pre and post Posteromedial scores of the for WBV group
and control group

Note. *p < 0.05 significantly differences between pre and post value for each group. # p < 0.05 significantly differences between groups.
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According to the Y balance test results, there was a statistically significant increase in the pre-test and post-test
scores of the WBV group in the right leg posteromedial values (p = .034, p < 0.05). There was a statistically
significant difference in the post-test results of the groups (p =.021, p <0.05), (Figure 4).
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Figure 5. The mean and standard deviation right leg pre and post Posterolateral scores of the for WBV group and
control group

Note. *p < 0.05 significantly differences between pre and post value for each group. # p < 0.05 significantly differences between groups.

According to the Y balance test results, there was a statistically significant and positive increase in the pre-test
and post-test scores of the WBV group in the right leg posterolateral values for the WBV group in the pre-test
and post-test values (p =.011, p < 0.05). There was a statistically significant difference in the post-test results of
the groups (p = .035, p <0.05), (Figure 5).
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Figure 6. The mean and standard deviation left leg pre and post Arterior scores of the for WBV group and
control group

Note. *p < 0.05 significantly differences between pre and post value for each group. # p < 0.05 significantly differences between groups.

According to the Y balance test results, there was a positive and significant increase in the left leg arterior values
of the WBV group between the pre-test and post-test scores (p = .042, p < 0.05) There was a statistically
significant difference in the post-test results of the groups (p =.011, p <0.05), (Figure 6).
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Figure 7. The mean and standard deviation left leg pre and post Posteromedial scores of the for WBV group and
control group

Note. *p < 0.05 significantly differences between pre and post value for each group. # p < 0.05 significantly differences between groups.

According to the Y balance test results, the pre-test and post-test scores of the WBV group in the left leg
posteromedial are shown (Figure 7). There was a statistically significant increase between the pre-test and
post-test scores of the WBV group (p = .010, p < 0.05). There was a statistically significant difference in the
post-test results of the groups (p =.014, p <0.05), (Figure 7).
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Figure 8. The mean and standard deviation left leg pre and post posterolateral scores of the for WBV group and
control group

Note. *p <0.05 significantly differences between pre and post value for each group. # p < 0.05 significantly differences between groups.

According to the Y balance test results, the pre-test and post-test scores in the left leg posterolateral values are
shown (Figure 8). There was a statistically significant increase between the pre-test and post-test scores of the
WBV group (p = .012, p < 0.05). There was a statistically significant difference in the post-test results of the
groups (p =.018, p <0.05).

4. Discussion and Conclusion

In this study, the effect of acute WBV that was applied to physical education students on static and dynamic
balance was examined. The participants were divided randomly into two groups. There was a positive
development after the acute WBYV in dynamic and static balance results. The difference between the pre-test and
post-test scores was determined to be significant. In addition, the difference between the post-test scores of the
WBYV group and the control group were determined to be significant.

In many studies, Vibration Training was reported to increase the balance in elderly people (Kawanabe et al.,
2007; Rees et al., 2008), in patients with motor control disorder due to Parkinson’s Disease (Ebersbach et al.,
2008; Schuhfried et al., 2005), in paralyzed patients (van Nes et al., 2006; Tihanyi et al., 2007) and in patients
with Multiple Sclerosis (Mason et al., 2012). According to these results, it provides evidence for the balance
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control of individuals who are healthy and well-educated.

In studies conducted on the effect of long-term WBV Training on balance, improvements were reported on
balance in the first 8 weeks of the 15-week WBV Training that was applied to elite female basketball players
(Fort et al., 2012). In addition, similar results were reported in studies that were conducted on individuals who
did not do any training (Bogaerts et al., 2007; Torvinen et al., 2002a, 2002b).

According to another study, 4-month WBYV study showed no significant changes in static or dynamic balance on
healthy nonathletic volunteers (Torvinen et al., 2002b).

In previous studies, positive effects of WBV Training were observed on balance of elderly individuals (Jacobs &
Burns, 2009; Adams et al., 2009), proprioceptive posture control, and one-foot maximum stance (Kawanabe et
al., 2007; Gusi et al., 2006). In another study, no significant differences were determined in postural control in
young skiers at the end of Whole Body Vibration Training (Mahieu et al., 2006).

The acute effects of 4-minute WBV yielded positive improvements in lower extremity strength and balance
(Torvinen et al., 2002). It was found that the body balance was improved in positive way at a rate of 16% two
minutes after WBV (Torvinen et al., 2002). In addition, long-term 8-month WBV Training program did not
improve the balance (Torvinen et al., 2003).

According to the literature, a great number of the previous studies were conducted with elderly individuals on
the effect of WBV on balance. In many studies, it was determined that long-term WBYV had positive effects on
balance. The few studies that were conducted on healthy individuals examined the effects of short term WBV on
balance. In this respect, to reach different results, there is a need that will be conducted on the effects of acute
WBYV especially on individuals who do regular sports.
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