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ABSTRACT

Yoga is an ancient system with complex effect on humans. The aim of this study
was to determine the effect of the different structural groups of yoga exercises on
the balance abilities of the practitioners. The object of the research was the balance
stability. The subject of the study was the value and frequency fluctuations of COG
during the execution of the control balance exercise. A contingent of the study was a
group of 25 practitioners.

The basic scientific method used for the realization of this research is the method
of posturographic analysis. It allows to determine the dynamics of COG. The practi-
cal experiment includes measurments after every training impact with various struc-
tural groups of yoga exercises.

The results concern the movements of the projection of COG. The collected data
is presented through tables and graphs. The results reflect the dynamics of the COG
during the execution of the balance exercise. Thus, this paper established the effect
of the impact of various yogic exercises on the balance stability of the participants.

Keywords: postural stability, stabilogram analysis, posturographic platform,

balance abilities, yoga asana.

INTRODUCTION

Balance stability is a psychomotor
quality with a great importance for the hu-
man motor activity. It is a prerequisite for
the successful realization of the athletes
in all sports. This characteristic of bal-
ance stability has directed our attention
to study this quality in the conditions of
yoga practice.

Yoga is an ancient system with com-
plex effects on the human — physical,
mental and spiritual. Its wide-ranging and
beneficial influence on the body is well-
known. In this article, the attention is fo-
cused to the yogic asanas as means for
developing the physical component of the
Human system.

According to the hypothesis of the
study, the practice of different groups
of yogic exercises generates inhomoge-
neous traces of reflections related to the
motor functions of the practitioners. We
assume that the physiological states after
execution of various structural groups of
yogic asanas will influence in a different
way the balance abilities of the practi-
tioners.

By their nature, asanas can be defined
as static exercises with a predominant
stretching effect. Their great diversity
implies the necessity of their systemati-
zation. Figure Nel shows an exemplary
classification of yogic asanas according
to the direction of their impact.
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Figure 1. Classification of yogic asanas according to the orientation
of their impact.

Numerous information sources were
examined for the realization of the study.
Their review showed that among the ob-
served effects from the yogic asanas per-
formance there is no evidence for their
influence over balance stability. This
finding is confirmed by authors such as
Farhi D. (2001), Iyengar B. K. S. (1995),
Kaminoff L, Matthews A. (2011), Long
R. (2009), Smith J., Hall D., Gibbs B.
(2005), Stephens M. (2010), Albert M.
(2015). This provoked our interest to ex-
plore this problem. An additional reason
for the research was our idea to use an
apparatus method to establish the balance
stability. The reviewed literature showed
that similar methods were used by other
specialists, including Bizzo G., Guillet
M., Patat A. et al. (1985), Gagey P. M.,
Weber B. (1995), Gurfinkel V. S., Kots
Y. M., Shik M. L. (1965), Kapteyn T. S.,
Bles W., Njiokiktjien Ch. J. et al. (1983),
Skvortsov D.V. (2000).

The aim of this study is to determine
the effect of practicing various structural
groups of yoga exercises on the balance
abilities of the practitioners. The follow-
ing tasks for achievement of the purpose
were solved:

A classification of yogic asanas ac-
cording to the direction of the impact was
made.

An experimental group and a control
balance exercise were created to assess
the balance abilities with the use of the
method of posturographic analysis.

A practical experiment was carried out
with the use of a posturographic platform
and application of a training impact with
five different groups of asanas.

The collected data were systematized
and analyzed.

The object of the research is balance
stability. The subject of the study is the
value of the amplitude and the frequency
fluctuations of the COG during the execu-
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tion of the control balance exercise. The
study was done among a group of students
from NSA “Vassil Levski” with major
“Acrobatics and Trampoline™.

This publication is intended for a wide
range of sports experts. Its design is fo-
cused on exploring the effects of yogic
asanas that have not been identified yet.
This makes the research important and
original. The proof of the main thesis and
hypothesis of the survey would deter-
mine the significance of this article for the
sports practice.

METHODS

The basic research method for the
realization of this work is the method
of posturographic analysis. It allows us
to determine the dynamics of the COG

while participants retain the balance po-
sition. The control balance exercise is
shown in figure Ne2.

The method of stabilogram analysis
is essentially an apparatus method. It is
carried out using a posturographic plat-
form, which was invented by eng. Ogni-
an Tishinov in 1983. It works on the
principle of a pressure. The signals are
captured by sensors, converted into dig-
itals and recorded into a computer de-
vice. Fig.3 shows an exemplary stabilo-
gram. A specialized software to analyze
the results was developed (Tishinov, O.,
2017). The software allows reporting
the value of the amplitude displacement
and the frequency of fluctuations of the
projection of the COG in relation to the
supporting area.

d.. .9

Figure 2. 4 control balance exercise
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The amplitude of the displacement
gives information about the end values of
the balance fluctuations related to keep-
ing the projection of the COG within the
boundary of the supporting area. The fre-
quency of fluctuations informs about the
speed of the compensatory actions related
to the internal control through the propri-
oreceptors of the motor apparatus. Thanks
to the balance coefficient created by the
authors of this work, results from differ-
ent measurements can be compared. The
balance coefficient represents the ratio be-
tween the amplitude of displacement and
the frequency of fluctuations of the COG.

The practical experiment was real-
ized on a contrasting principle, alternat-
ing measurement and training impact.
Six series of measurements were per-
formed. Each series included an athlete’s

SOFTWARE: eng. O. Tishinov

holding the control balance exercise on
the stabilogram platform for 40 seconds.
The first measurement was made at the
beginning of the research before the par-
ticipants performed the yoga exercises.
It was followed by a training consisting
of five groups of asanas. The duration of
the workload in each group was 5 min. It
included 10 asanas. After each training
session, a rest of 3 minutes was given,
followed by a measurement of the bal-
ance stability through the control exer-
cise performed on the stabilogram plat-
form.

The groups of yoga exercises used
were applied in the following sequence:
asanas for muscle release, strength asanas,
stretching asanas, asanas in dynamic
mode, asanas for balance. The survey was
done among 25 participants.
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Figure 3. An exemplary stabilogram
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RESULTS

The research of the balance stability
was carried out with the help of a pos-
turographic platform and specialized
software. The apparatus configuration
allows registration of the collected data
from the measurement and their graphi-
cal expression by stabilograms (Figure
3). On this basis, three basic parameters

were established and analyzed: ampli-
tude of the COG deviation, rate of the
COG fluctuations and balance coeffi-
cient. The data collected were systema-
tized and statistically processed using
the variance analysis method (Tables 1
and 2).

In summary, the results are presented
in the diagram (Fig. 4.)

Table 1. Systematization of the collected data from the variance analysis method

in the I, Il and Ill measurement.

Parameters Amplitude Frequency Coeflicient Amplitude Frequency Coefficient Amplitude Frequency Coefficient
1 1 1 2 2 2 3 3 3
Min 3,47 3,68 0,84 2,60 3,87 0,48 3,10 3,49 0,66
Max 20,32 5,24 5,48 10,60 5,46 2,55 12,40 5,19 3,38
R 16,85 1,56 4,64 8,00 1,59 2,07 9,30 1,70 2,72
X 9,37 4,27 2,30 5,69 4,56 1,32 6,52 4,29 1,63
S 5,27 0,50 1,51 3,35 0,58 0,86 3,50 0,61 1,05
\'% 56% 12% 66% 59% 13% 65% 54% 14% 64%
As 1,32 0,85 1,46 0,53 0,51 0,45 0,56 0,32 0,67
Ex 2,24 1,07 2,33 -1,77 -1,39 -1,84 -1,14 -1,27 -1,06

Table 2. Systematization of the collected data from the variance analysis method

in the IV, V and VI measurement.

Parameters

Amplitude Frequency Coefficient Amplitude Frequency Coefficient Amplitude Frequency Coefficient

4 4 4 5 5 5 6 6 6
Min 4,71 3,90 0,85 2,08 3,51 0,35 4,88 3,23 1,05
Max 13,60 9,97 2,38 10,69 5,88 2,45 14,40 5,53 4,23
R 8,89 6,07 1,53 8,61 2,37 2,10 9,52 2,30 3,18
X 7,80 5,20 1,57 5,32 4,50 1,43 10,16 4,24 2,50
S 2,98 2,01 0,54 3,19 0,81 0,88 3,12 0,72 0,98
\% 38% 39% 34% 60% 18% 61% 31% 17% 39%
As 0,99 2,41 0,10 0,66 0,84 -0,10 -0,29 0,33 0,43
Ex 0,95 6,09 -1,43 -1,03 -0,16 -2,07 -0,16 0,71 0,28
DISCUSSION ecution (9.4 cm). The established av-

The analysis of the amplitude of the
COG deviations in relation to the sup-
port area (Fig. 4.) shows that the high-
est average values for this parameter
were found after the impact with bal-
ance asanas (10.2 cm) and in the initial
measurement before yogic exercise ex-

erage values and range are high, that
means a low degree of balance stabil-
ity. It is logical that the results of the
initial measurement, which precedes the
training impacts, fall into the “low bal-
ance stability” category. The data col-
lected after performing the yogic asanas
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with a balance effect are illogical at first
glance. The highest amplitude varia-
tions of the COG were recorded after
yoga exercises, which in its specializa-
tion was closest to the dynamics of the
control balance exercise. The explana-
tion of the established negative motor
transference is the assumption that the
restorative processes of the neuromus-
cular apparatus after a training impact
that is the same as the control effect is
incomplete, despite the fact that the rest
period between the different groups of
yoga exercises is the same. This fact
draws our attention on planning further
studies to determine the regularities that
characterize the optimal psycho-physi-
ological conditions for achieving maxi-
mum high levels of balance stability.
The lowest average values of the
COG amplitude variations were record-
ed after performance of asanas in dy-
namic mode (5.3 cm) and after asanas

¥ amplitude ™ frequency

for relaxation (5.7 cm). This means
that the impact of these exercises is the
most beneficial for the balance abilities
of performers. The existence of small
amplitude deviations of the COG after
performing yoga asanas with a relaxing
effect can be considered logical. The
explanation is that such effects activate
the parasympathetic part of the nerv-
ous system. This leads to calming the
participants, which is a favorable con-
dition for better balance stability. The
low values of the COG amplitude after
performing asanas in dynamic mode
provoke interest. There is a regularity
according to which the dynamic exer-
cises activate the sympathetic part of
the nervous system to a greater degree.
We believe that the physiological condi-
tions resulting from such impacts stim-
ulate the balance abilities as a result of
increased muscle tone, which allows the
better movement management.
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Figure 4. An average value of the established parameters during the
conducted measurements
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The analysis of the frequency fluc-
tuations of the COG can be defined as
a relatively new characteristic associ-
ated with the balance stability study. The
average values of this parameter estab-
lished by this survey during the measure-
ments are approximately the same. As
mentioned above, this parameter gives
information about internal efforts during
the performance of the control balance
exercise. The diagram in Fig. 4 shows
that the fluctuations of the COG from
the measurement after the performance
of asana with stretching effect have the
highest frequency. We believe that this
finding does not constitute a sufficient
enough reason for the data to be defined
as regularity.

The balance coefficient, determined
by the authors of this work, allows find-
ing of the ratio between the amplitude
deviation of the COG and its frequency
fluctuations. This coefficient evaluates
the balance abilities and synthesizes in-
formation about the shifting of the COG
in relation to the support and the internal
efforts of every participant. From the di-
agram in Fig. 4 it can be concluded that
the registered values of this coefficient
confirm the effects established by the
COG amplitude deviations. The fact that
deserves attention is the lowest value of
the balance coefficient established during
the measurement after the performance
of the asanas with a relaxing effect. This
gives reason to define this group of exer-
cises as an impact that creates the most
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