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 Abstract 

Background: The aim of the study was to determine additional effects of 8 weeks’ whole body rota-
tion vibration combined with a fitness exercise program of health-related training on 
chosen motor coordination abilities and flexibility in young females. 

Material/Methods: Thirty-seven young females aged 20-25 (students) voluntarily participated in the 
study. The training program included 24 training sessions which were performed over 
the course of 8 weeks (3 sessions a week) and was based on basic principles of 
health-related protocols. The program of sessions was performed by subjects of the 
experimental group with a working whole body vibration platform (20 Hz), whereas 
those of the control group performed the same exercises with a non-working (pla-
cebo) vibration platform. Chosen motor coordination abilities (body balance, repro-
ducing of strength and whole body rotation angle) and flexibility (active and passive) 
were measured at the 4th and the 8th week. 

Results: This study showed additional effects of concomitant whole body vibration and physi-
cal exercises for 24 sessions of training (40-50 min). A significant increase in some 
values of the motor coordination ability (body balance, reproduction of strength and 
angle in rotation) and hip active and passive flexibility was shown in the experimental 
group vs. the control one. 

Conclusions: The results indicate that chronic rotation whole-body vibration, as an accompanying 
impact to a fitness exercise program, has additional positive effects on coordination 
and flexibility in young females. 
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Introduction 
Research into whole-body vibration (WBV) has reported its effects on humans ranging from 

dangerous to beneficial ones [1]. Various types of vibration are present in many situations of 
everyday life. In fact, vibrations can be found in a wide range of transportation devices or working 
tools [2-5]. In many sport activities a significant vibration load occurs [6, 7]. Such research has 
been conducted in occupational medicine or ergonomics where WBV is mainly avoided [8, 9]. 
Whole body vibration has been proposed as an alternative exercise stimulus of musculoskeletal 
structures to produce adaptive responses similar to resistance exercise [10-14]. For this reason, 
most studies have focused on examining the neuromuscular responses to WBV exercise [15]. 
Vibration training either produces potentiation at the level of the motoneuron pool, or increased 
efficiency of the Ia afferents in load compensation [10]. In the first case, vibration training provides 
the potential of increasing the force, speed and/or power in maximal contractions [16]. In the 
second case, the potential is restricted to contractions in which the Ia feedback could play a role in 
the build-up of force. Previous work has suggested that vibration exposure elicits small but rapid 
changes in muscle length producing reflex muscle activity in an attempt to dampen the vibratory 
waves [1]. In addition, vibration training affects proprioception [7, 17, 18, 19]. Thus vibration 
training may represent an effective non-pharmacologic therapeutic intervention to target several 
physiological systems. Influences of WBV on treatment of several diseases as well as on 
prevention of osteoporosis and some age-related degradation changes has been shown [13, 20]. 
Earlier vibration training has been successfully applied in maintenance and enhancement of 
physical fitness of astronauts and athletes [6, 21]. Several controlled studies suggest positive 
effects of WBV on bone mass [18, 22, 23], on muscle strength development [12, 24, 25] and on 
body balance [18, 26]. However, other controlled studies have not found significant improvements 
in strength and power [27], balance [28] or bone mass [29]. This controversy could be explained by 
the wide range of experimental procedures, duration of vibration loads, the type of vibrations and 
vibration variables (frequency, amplitude, direction), as well as the studied subjects [30]. Thus, it is 
difficult to reach definitive conclusions about chronic effects of whole-body vibrations on humans. 
Several fundamental studies of human body “biomechanical stimulation” and physiological 
mechanisms of vibration impacts of various frequency, amplitude and duration have been 
conducted [10, 15, 31]. Today we observe an intensive development of the application of vibration 
impacts on the whole body [1, 19, 32, 33]. One may observe a rather significant expansion of 
vibration impacts on the whole body in health related training of people in different age groups for 
correction of their physical condition [13, 15, 33, 34]. Vibration load increase in training effects has 
been previously demonstrated for progress in strength and muscle power abilities, increase in body 
active mass, improvement in muscle tone and resting metabolism. Vibration load depends on the 
exercise position, for example in case of pushups (hands placed on the vibration platform) the 
vibration load mainly falls on the upper body. But one should take into account the fact that the 
vibration load in a typical position on vibration platforms falls on the lower part of the body to the 
greatest extent. That is why such impacts may be especially efficient for females. It is due to typical 
of females’ preferential increase in adipose tissue content in the lower part of the body. At the 
same time utilization of vibration effects for the whole body is restricted by insufficient elaboration 
of the technology of vibration load application in combination with physical loads. In the course of 
such studies, mainly acute effects of the vertical type of WBV have been examined 
[1, 10, 14, 35, 36]. But the specific effects of swing-like WBV (rotation vibration) are not clear. 
Different aspects of these combined effects of health-related WBV application to subjects of 
different sex, age and physical condition need further investigation. The study of the vibration effect 
as an additional means for improving motor abilities in health-related training of females is of 
particular interest. It has been supposed that the effects of rotation vibration load on the whole 
body may influence some aspects of body balance, coordination and hip flexibility. The aim of the 
present study was to determine additional effects of 8 weeks’ whole body rotation vibration 
combined with a fitness exercise program of health-related training on chosen motor coordination 
abilities and flexibility in young females. 
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Material and Methods  
Subjects 

Forty young females aged 20-25 (students) voluntarily participated in the study (Table 1). All 
testing procedures and the training protocol were explained and the subjects were informed about 
the objective of the study. All subjects were screened for contraindications to vibration training (i.e. 
recent fractures, taking supplements, enrolment in strength training programs or having metal 
plates in their bones) prior to commencement of the study and were asked to replicate their 
physical activity level and dietary intake. The protocol was approved by the University Institution 
Review Board and all participants gave written informed consent prior to engaging in the study. 
Daily motor activity of females during the period of studies was determined by standard training 
programs without loading elements. The subjects’ morphological characteristics showed no 
difference between the two groups. The prescribed program was completed from the beginning to 
the end by 19 females of the experimental group and 18 females of the control group.  

 
Tab. 1. The general characteristics of young females in vibration training and control groups before physical 
training (mean, SD) 

Groups Age 
[years] 

Body heigh 
[cm] 

Body mass 
[kg] 

Lean 
body mass 

[kg] 

Body mass index 
(BMI) 

[kg/m2] 

23.25 166.15 63.61 46.45 23.07 Vibration 
training group 

(n=19) 0.67 4.71 7.71 1.90 1.87 

20.87 166.05 63.05 46.55 22.69 Control 
group 
(n=18) 0.23 5.54 7.55 2.41 2.58 

 
Study Design 

The training program included 24 training sessions which were performed over the course of 8 
weeks (3 sessions a week) and was based on basic principles of health-related protocols. A “blind” 
method was used to divide the subjects into two groups. All subjects completed the controlled 
study protocol as designed. On the test day the subjects were in the post-absorptive state and had 
not exercised for at least 24 h. Measurements were conducted by the same individual, according to 
conventional criteria and measurements procedures. Temperatures in room for training and meas-
urements were kept close to 20-23°C at humidity 50-65%. Whole surface area of the training room 
was 305 m2. The program of sessions was performed by subjects of the experimental group (EG) 
with a working vibration platform, whereas those of the control group (CG) performed the same 
exercises with a non-working (placebo) vibration platform. The subjects of CG stood on the 
vibration platform in the same positions as for the vibration treatment, except that in this case no 
vibration was administered. All other aspects of the protocol for the CG were identical to the 
protocol of EG. The duration of each session (40-50 min) and the content of exercises were the 
same in both groups. The workout regime was standardized to control the effects of outside 
physical activity. The exercise protocol included the control of the type of exercise, training 
intensity, training volume, the number and duration of rest periods and frequency of training. Seven 
exercises were used: 1. sanding on the platform V-foot, knee angle flexion 135º; 2. one leg flexion-
extension standing on the platform; 3. standing on the platform, isometric half-squat position and 
dynamic squat; 4. extending the foot & push calibrated tubes back; 5. push calibrated tubes 
forward; 6. pushing-up on the platform; 7. supporting of abdominals in horizontal stabilization. The 
same specially trained supervisor and instructor conducted sessions in both groups. Before the 
first training session, the subjects were familiarized with the vibration platform and training 
exercises. This included familiarization with leg position on the platform and specific body positions 
while standing on the platform.  
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Whole body vibration. The WBV training was administered using a commercially available 
WBV platform (LADY 1 Pro, New Life Balance GMBH production, Germany). The WBV platform 
(width 50 cm, height above floor 25 cm) provided a rotation type of vibrations (“inclined vibration”) 
at a frequency of 20 Hz and amplitude of ±2.0, ±3.5 and ±5.0 mm. Such a frequency and amplitude 
are widely used in commercially available vibration platforms of the whole body rotation type. 

The amplitudes were related to the foot position on the swing-like vibration plate. This type of 
training stimulates stretch-reflex (extension-tension reflex) of muscles [13, 20]. The total duration of 
the vibration load in one session amounted to 10.5 ±1.1 min. The value of the total duration of 
vibration load was linked with the duration of vibration loaded exercise in each of 1-2 sets (50-
120 s) and rest period between sets (180 s). Ten vibration platforms were used simultaneously. 

Training 
The training consisted of 24 training days separated with 1-2 days’ rest, using a uniform 

schedule for each week. The subjects of the experimental and control groups performed the same 
exercises, not including maximal effort, preferentially stimulating leg, hand, trunk as well as back 
muscles usually used in health-related (fitness) training [37]. In order to enhance the training effect 
of exercises, elastic bands (tubes) in some exercises were used. Sub-maximal isometric and 
dynamic muscle contractions were used in training. The content and regime of exercises were 
aimed at an improvement in motor capacities and conditioning of females. Physical exercises of 
a versatile character have been performed to improve foot and arm strength, flexibility and general 
motor coordination. The submaximal effort in dynamic exercises has been used.  

For the control group, the subjects stood on the vibration platform in the same position as for 
the vibration treatment, except that in this instance no vibration was administered. All other aspects 
of the protocol for the control group were identical to that described above. In the main part of the 
session, subjects completed a 5-min standardized warm-up. The subjects undertook light 
squatting, standing in erect position, standing with knee flexed, light jumping, standing on heels 
and exercises stimulating the stretch-reflex of muscles. In selected exercises, the above was 
performed with the body mass center displacement. In this case feet and trunk muscles and 
especially back muscles were stimulated. The exercises in an isometric half-squat position were 
performed with body mass distributed over the balls of the feet and heels raised off the vibrating 
platform to prevent vibrations being transmitted to the head. Subjects removed their shoes during 
the treatment period to ensure that the soles of the footwear would not dampen the vibrations and 
affect transmissibility. A special mat on the surface of the platform was used. Three minute rest 
intervals between each exercise were ensured. A longer rest interval was selected to ensure that 
the subjects had sufficient neural recovery between trials [11].  

Measurements 
Baseline measurements were recorded with 12-min rest between different testing procedures a 

day before the first training session. Measurements at the 4th and the 8th week were made the day 
after the last training session. Before the first training session, subjects were familiarized with the 
testing procedures. This included familiarization with devices for strength and power 
measurements and testing procedures. The following characteristics of flexibility and coordination 
were measured under standard conditions: 1. active and passive flexibility of hip joints (for the left 
and the right leg) (goniometry); 2. static body balance according to three tests – body balance 
stability while standing on one leg (Flamingo balance test) with eyes closed and two tests on 
a dynamometric force platform PLA-4P, integrated with a tension metric amplifier WNM5 and 
computer software KKD v.1.1 (JBA, Poland). The force plate had dimensions of 50x50 cm, and it 
was equipped with four tension metric sensors in four corners each. The platform was linked to 
a PC via data logger so that sway parameters could be calculated by the software and the final 
results displayed on a screen and recorded. Amplified signals were recorded by a computer, and 
then the coordinates of the center of foot pressure were estimated in projection of a horizontal X-Y 
plane base. The subjects were asked to stand without shoes directly on the platform as still as 
possible. Body balance was measured according to body balance stability while standing on the 
platform with eyes closed as well as after a kinetic stimulation by seven rotations around the body 
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vertical axis. The measuring time was 32 s. Parameters calculated by the software included: the 
mean sway surface area (sway area defined as the area of the smallest polygon, which includes 
the total trajectory of the force center in the horizontal force plate plane) and the path length 
(defined as the way of the total trajectory of the force center in the horizontal force plate plane); 3. 
accuracy of reproducing 50% of maximum strength (average of five trials) while performing 
isokinetic effort by large muscle groups - for two leg extension (Dyno 2); 4. precision of angle 
reproduction during whole body rotation (50% of the maximum angle of rotation around the body 
axis in jumping); 5. sum of maximal angles of rotation around the body axis to the left and to the 
right. Subjects were performing a maximal revolution round the longitudinal body axis with both 
feet jump. Three trials were performed with revolutions to the right side and three trials to the left 
side. The sum was treated as a measure of the global motion coordination level [37]. 

Statistical Analysis 
The standard descriptive statistics were performed. All data were found to be normally 

distributed; therefore, analysis was carried out using parametric statistical tests. Pre- and post-test 
means and standard deviations (SD) for the experimental and control groups were calculated. In 
addition, the mean difference between pretest and post-test measurements was calculated for 
each group. A t-test for dependent samples was used to examine differences between pre- and 
post-test scores for each group. A one-way ANOVA was used to assess whether any significant 
differences existed in the pre-test or post-test scores among the groups. Also, one-way Anova was 
conducted on difference scores between the pre- and post-test among the groups. A two-way 
analysis of variance (2-way ANOVA) with repeated measurements was used to determine the 
impacts of whole body vibration training on some motor coordination and flexibility characteristics. 
If an interaction was found, Tukey post hoc comparisons were used to identify significant pair 
group differences. The level of significance for statistical analysis was set at p<0.05.  

 
Results 

Results of measurements of the analyzed values of passive and active flexibility in hip joints 
under the influence of vibration training for the whole body in experimental and control group are 
presented in Table 2. 

As is evident in the Table, physical training resulted in flexibility improvement in subjects of 
both groups. It should be stressed, however, that in the group of vibration training the above 
improvement was observed in a greater number of values, i.e. five out of six. It was specific to 
changes in both passive and active flexibility. Meanwhile, in the control group only two values of 
passive and two characteristics of active flexibility showed a significant increase. Besides, an 
acceleration of such positive changes under the impact of whole body vibration was noted. For 
instance, in the group of vibration training, major changes in most values had already occurred 
after 4 weeks of training, whereas those in the control group occurred only after 8 weeks. 
 
Tab. 2. Changes in passive and active flexibility in hip joints for 8 weeks of whole body vibration training in 
young females (mean, SD) 

Passive flexibility Groups  
1 2 3 4 5 6 

114 87* 19* 108* 83* 19*before 8 7 5 9 8 7
114 90 24* 118* 93* 26*4 weeks 7 8 3 9 7 3
118 99* 26 121 100* 26

Vibration training 
group 
(n=19) 

8 weeks 6 5 4 8 8 4
115 86* 21 115 87 21*before 9 7 4 8 8 4
116 87 23 115 88 244 weeks 9 9 5 10 11 4
120 92* 23 118 90 25*

Control 
group 
(n=18) 

8 weeks 7 8 3 5 8 5
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Active flexibility Group  

1 2 3 4 5 6 
133* 97* 26 124* 99* 25*before 7 6 4 9 8 4
134 104 31 132* 102 34*4 weeks 6 9 4 9 8 3
139* 113* 31 139 112* 36

Vibration training 
group 
(n=19) 

8 weeks 10 9 5 9 8 6
128* 98* 30 131 101 28before 8 9 5 8 11 4
133 103 31 135 98 314 weeks 7 8 4 8 11 5
136* 107* 29 139 104 30

Control group 
(n=18) 

8 weeks 9 8 3 9 10 4
* significance of increment in the group (p<0.05) 
Designations: 
1 – left leg, flexion, knee flexed, 2 – left leg, flexion, knee extended, 3 – Left leg, extension, knee extended, 4 – right leg, flexion, knee 
flexed, 5 – Right leg, flexion, knee extended, 6 – right leg, extension, knee extended 

 
An analysis of the results of experimental training indicated some differences in expression of 

vibration effects for the improvement in several aspects of coordination capacities. This was 
observed with respect to values of both simple and complex coordination. In particular, such a 
characteristic of simple coordination as the capacity to reproduce the given strength of large 
muscle groups (foot extensors) changed faster in the experimental group as compared to the 
control one. The above was true for such a characteristic of complex coordination as the capacity 
to reproduce the given angle of rotation around the body axis in jumping. Changes in the capacity 
of body balance maintenance while standing on one foot with closed eyes, as well as in some tests 
performed on a dynamometric platform were also observed. These data are presented in Tables 3 
and 4. 
 
Tab. 3. Changes in the reproduction of 50% max isokinetic strength for two-leg extension, maximum rotation 
around the body axis in jumping and reproduction of 50 % of maximum rotation characteristics in jump for 8 
weeks of whole body vibration training in young females (mean, SD) 

Reproduction of 50% max isokinetic 
strength for two leg extension 

Reproduction rotations in 
jump (%) 

Groups 

 

mean % max 
strength for 5 

bouts 

% deflection 
(-/+) from 50% 

max 

to the 
right 

to the 
left 

mean 

Sum of maximum 
rotations to the right 

and to the left 
[º] 

41.4* - 9.2 10.1  794before 10.1 
- 8.6* 

2.2 2.9
9.6* 

 88
52.4* - 4.3 - 4.8  7954  weeks 15.1 

+2.4* 
4.2 2.8

4.5* 
 104

47.9 - 4.4 - 4.7  798

Vibration training 
group 

(n=15)** 
8  weeks 14.8 

- 2.1 
3.4 3.8

4.5 
 105

36.5* 3.1 5.0  771before 8.7 
-10.5* 

1.2 3.3
4.0 

 38
43.8 - 9.4 - 6.3  7844 weeks 13.2 

- 6.2 
4.1 3.4

7.8 
 54

55.0* - 16.4 -15.4  778

Control group 
(n=14)** 

8 weeks 15.7 
+ 5.0* 

4.4 4.2
15.9 

 54
* significance of change in the group (p<0.05) 
** The planned program was completed from the beginning to the end by 19 females of the vibration training group and 18 
females of the control group, except the four females of vibration training group and control group who did not participated in 
this test procedure. 

 
As is evident from the Table, the values of coordination capacities tended to increase faster in 

the group of vibration training as compared to the control group. Moreover, their increase was 
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higher in some values (reproduction of 50% of leg extensors isokinetic maximum strength and 
reproduction of 50% of maximum rotation around the body axis in jumping), i.e. such an increase 
occurred faster in the group of vibration training. A significant improvement in the control group 
occurred only after two months of training. 

Data from study of the capacity of body balance maintenance under complicated conditions 
(when significant differences in vibration training effects were noted) are presented in Table 4. 

 
Tab. 4. Changes in body balance characteristics measured for standing with eyes opened after rotations, for 
standing with eyes closed and by time of leg standing – eyes closed for 8 weeks whole body vibration 
training in young females (mean, SD) 

Dynamometric platform 

Standing after rotations Standing eyes closed 

One leg standing eyes 
closed 

(“Flamingo”) 

Groups  

Surface area 
[mm2] 

Path length 
[mm] 

Surface 
area [mm2] 

Path length 
[mm] 

Mean time 
body balance for left 

and right [s] 

2291* 427* 380 299* 43.6* 
before 794 121 89 66 21.5 

1586 327 315 246* 63.7* 
4 weeks 585 109 64 65 25.1 

1152* 274* 319 259 81.8* 

Vibration training 
group 
(n=19) 8 weeks 

508 91 91 72 27.8 
1436 263 272 240 49.5* 

before 608 87 101 83 26.5 
1719 327 330 279 68.8 

4 weeks 730 89 143 101 21.4 
1211 267 206 225 73.7* 

Control group 
(n=18) 

8 weeks 
722 61 82 55 29.4 

* significance of change in the group (p<0.05) 
 
It appears from the data in Table 4 that the capacity of body balance maintenance while 

standing on one foot with closed eyes increased equally within 2 months of training. A significant 
increase in the time of body balance maintenance was observed after 1 and 2 months of vibration 
training. It should be outlined that the above increase occurred faster in the group of vibration 
training. 

Effects of training related to characteristics of motor coordination demonstrated on 
a posturograph platform while standing with open eyes were not revealed. They were observed, 
however, during body balance stability testing after rotations around the body axis as well as that 
of body balance stability while standing with closed eyes. A significant increase in this capacity was 
noted in the experimental group after only 8 weeks of vibration training. For instance, values of the 
“surface area” after rotations around the body axis tended to decrease. Concerning body balance 
stability while standing with closed eyes, these differences were peculiar to the “path length” index 
after 4 weeks of vibration training. The obtained results can have application in exercise prescrip-
tion in health-related training of women. Available data allow approaching elaboration of additional 
means for flexibility and motor coordination correction on the basis of prompts in the neuromuscu-
lar stimulation mechanism.  

 
Discussion 

In the last decade, several studies have suggested positive effects of controlled vibration 
environment on strength and/or power development, flexibility, body balance and bone mass 
[11,12, 15, 25, 33, 35, 38]. It is well known that sustained vibration applied to a muscle or tendon 
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can stimulate muscle spindles and elicit a tonic vibration reflex primarily via Ia monosynaptic and 
polysynaptic pathways [39]. Thus, it is difficult to reach definitive conclusions about mechanisms of 
long-lasting effects of whole-body vibrations on humans [1, 35]. Muscle activity while exposed to 
vibration could be monitored by recording a root mean square electromyographical signal. Several 
such studies have reported a significant increase in the electromyographical signal of different 
lower body muscles after WBV exposure compared with the same position without vibration [18, 24]. 
These changes have been suggested to be due to an increase in neuromuscular activity [34].  

The findings here indicate that the whole body vibration (with a use of a vibration platform) in 
combination with a specialized program of a complex type of exercises influenced major 
characteristics of coordination capacities of females in the experimental group. This reflects 
varying manifestations of such effects upon active and passive flexibility, body balance stability as 
well as precision of strength reproduction by large muscle groups during isokinetic activity and 
precision of space (angle) reproduction during rotation in jumping. 

Control group training, the content of which repeated that of the experimental group (with the 
exception of vibration platform being switched off during exercise performance), also produced 
effects of the same direction although with respect to a smaller number of characteristics. The 
differences consisted of a greater prominence of these effects resulting from the use of the whole 
body vibration and a higher rate of improvement from training. It should be mentioned that the 
obtained data refer to the influence of a complex physical exercise program. One may assume that 
inclusion of a wider spectrum of coordination exercises in the program might have more distinctly 
demonstrated the effects of vibration load on the whole body during exercise. The findings indicate 
that whole body vibration represent an additional factor of exercise effect reinforcement. This factor 
is expressed, above all, in faster occurrence of positive training effects. It is connected with 
significantly higher involvement of “stretch-reflex” during vibration impacts on muscles and with 
activation of muscle and joint proprioreceptors [31, 35]. Thus the direct application of vibration to 
the surface of the muscle unit has to separate the impact through WBV. Some WBV frequencies 
seem to produce a higher electromyographical signal than others [36]. It was shown that 30 Hz 
whole-body vibration frequency provoked a significantly higher response than the 50 Hz one 
[11, 15]. It was shown that lower leg muscles vibration characteristics induced changes in postural 
orientation characterized by the centre of pressure on the force platform surface on which the 
subjects were standing. The relationship between the magnitude of the postural response and the 
frequency of vibration differed between vibration applied to tibialis anterior and lateral 
gastrocnemius muscles [38]. The direction of body tilt induced by local muscle vibration did not 
depend on the vibration frequency at a lower frequency of 40-60 Hz [38]. This may also suggest 
the role of the whole-body vibration type for body balance. Long lasting (four-month) vertically 
vibrated intervention showed no effect on dynamic or static balance of the subjects [24]. During 
application in the given study rotation vibration, stimulating impacts upon the mechanism of body 
balance maintenance have a character close to the one natural during walking, reinforced by 
vibration impacts [5, 10]. In the present study, the above positive effects of WBV has been shown 
for young females. One may suppose that these approaches could be of greater importance for 
elderly females to whom age-induced decrease in several aspects of coordination capacities is 
peculiar [6, 13]. The most common mechanism of positive action of vibration effects of the 
analyzed type along with physical exercises of a specific content is an improvement in the muscle 
energy state and the body as a whole [12, 13, 35]. Additional energy consumption by vibration was 
not detectable under natural perfusion. The additional energy consumption by vibration was 
probably compensated by oxidative phosphorylation enabled by additional perfusion [40]. 
However, there are no studies concerning the effects of different external loads and frequencies on 
effects of intermittent vibration load. Qullier et al. [5] showed that postural stability and 
sensorimotor coordination remain perturbed after a day of prolonged exposure to whole-body 
vibration by a vehicle. It requires immediate treatment, “sensorimotor recalibration” to correct 
postural instability. The treatment may be based on a set of customized voluntary movements, 
muscle stretching, joint rotation, and plantar pressures. Maintenance of upright posture is 
processed by the brain and depends on inputs from visual, proprioceptive and vestibular receptors. 
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Thus, stability of upright position requires an interaction of the peripheral and the central nervous 
system. An increase in postural stability in standing with eyes closed seems to be a good tool for 
examining the positive effects of whole body vibration training on the proprioreceptor. In this 
experimental condition (eyes closed) signals from vision are switched off, and response reflects the 
availability of cues from proprioreceptors and slightly increased input from the vestibular system in 
comparison to the eyes open condition [18].  

 
Conclusion 

WBV load is closely related to whole body motor coordination abilities. Further specific 
investigation is needed to explore the degree of impact that whole body vibration training transfers. 
That vibration reinforces toning up effects may result in finding such types and regimes of physical 
exercises which would provide purposeful orientation on the improvement in various aspects of 
coordination capacities of females of different ages. The results showed that vibration effects on 
the whole body, in combination with a customized program of exercises, increased major 
characteristics of active and passive flexibility, body balance stability as well as sensorimotor 
characteristics – precision of strength reproduction by large muscle groups during isokinetic activity 
and precision of angle reproduction during rotation in jumping of young females. Therefore, the 
obtained results indicate additional possibilities for coordination capacity improvement in the 
process of health-related training by means of supplementing physical exercise programs with 
controlled whole-body vibration impacts. 
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