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Considering the high demands for physical and psychological preparedness in sumo, the
implementation of comprehensive approaches to training becomes relevant. Such an approach
ensures the improvement of sports results and the health maintenance of athletes. The study is
aimed at analyzing the effectiveness of autogenic training in the educational and training process
among experienced sumo wrestlers.

The analysis is based on the observation of 10 experienced sumo wrestlers from the “Adrenaline”
sports club in Kharkiv, Ukraine. Methods used to assess the psycho-emotional and physical state of
athletes included the SAN test, heart rate measurement, the Stange and Genchi tests, reaction time
measurement, and the Romberg test. Mastery of autogenic training techniques took place in a group
over 5 weeks at the end of each training session. After the first week, a visualization technique was
added to the autogenic training. For the analysis and visualization of the obtained data it was used
the integrated development environment PyCharm Community Edition. The programming code
was written in Python. The experiment was conducted in Kharkiv (Ukraine), which has been located
in a war zone since February 2022. The requirements of the military administration for ensuring the
safety of the experiment participants were observed.

Significant improvements were observed in the psycho-emotional state of athletes, including a
reduction in anxiety levels by 6.5 points (p<0.01) and an improvement in reactionmetry indicators
by 3.4 cm (p < 0.05). Improvements were also noted in the well-being, mood, and activity of athletes.
At the end of the experiment, no significant changes were observed in heart rate and the Stange
and Genchi tests. A noticeable improvement was shown in the Genchi test, although these changes
did not reach statistical significance. The results of the reactionmetry significantly improved,
confirming the effectiveness of the training in enhancing the athletes’ reaction speed.

The study confirmed that autogenic training is an effective means of improving not only the
psycho-emotional state but also the physical readiness of sumo wrestlers. The implementation
of such methods can contribute to increasing the safety and effectiveness of the educational and
training process, as well as achieving higher sports results while maintaining the health of athletes.
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Introduction

Modern high-performance sports, especially in
disciplines with unique physical and psychological
demands such as sumo face a complex challenge. It is
necessary not only to achieve high sports results but
also to ensure the health preservation of athletes. In
this context, researching effective training methods
that can contribute to simultaneously improving
performance and maintaining the physical health of
athletes becomes particularly relevant.

Autogenic training is a method of relaxation and
self-regulation that was developed to improve the
physical and psychological preparation of athletes.
Various studies have identified its potential in
increasing the level of sports effectiveness and
stress management [1, 2, 3]. The study by Ugurlu
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et al. [4] examining the impact of autogenic
training on the visual and auditory reaction time
of national badminton athletes. The findings of
the study indicate that autogenic training does not
have a statistically significant effect on the studied
reaction parameters among badminton players.
Lope Fernandez et al. [5] measured the stress level
before and after psychological intervention among
semi-professional footballers. The results showed
a significant reduction in stress levels, highlighting
the effectiveness of the methods used.

Ortigosa-Marquez et al. [6] analyzed the impact
of regular practice of autogenic training on lung
volume, subjective vitality, and competitive anxiety.
The study revealed significant improvements in
subjective vitality and a reduction in competitive
anxiety. The results of other studies also indicate
the positive effect of autogenic training on sports
outcomes [7, 8,9, 10].
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The analysis of research on sumo training
highlights several key aspects. The work by Ochiai
and Takeda [11] emphasizes the uniqueness of sumo
among sports, particularly in the context of the
short duration of matches and the need to maintain
a high level of muscular strength. Ogawa et al. [12]
focus on the morphological characteristics of sumo
wrestlers, noting their differences from athletes
in other sports and underlining the importance of
adapting training methods.

Contemporary research, such as the work by Ota
and Kimura [13], addresses the issue of injuries. The
authors propose statistical models for predicting
and preventing injuries. This underscores the
need for a comprehensive approach to the training
process, including technical and tactical preparation
[14, 15]. Special attention is also given to training
methods aimed at developing the physical qualities
of athletes [16, 17, 18]. These and other studies
[19, 20] represent a significant contribution to the
development of effective training programs that
enhance sports results and prevent injuries.

Thus, the studies presented highlight the
importance of an integrated approach to the
preparation of sumo wrestlers, including physical,
technical-tactical, and psychological training. The
introduction of autogenic training and statistical
prediction of injuries are just parts of the efforts
to achieve these goals. This approach promises not
only to enhance the sports performance of wrestlers
but also to contribute to their overall well-being and
health. It reinforces the foundation for achieving
high results without compromising the physical and
emotional state of athletes. The research is aimed
at analyzing the effectiveness of autogenic training
in the educational and training process among
experienced sumo wrestlers.

Materials and Methods

Participants

The analysis is based on observations of 10
experienced sumo wrestlers from the “Adrenaline”
sports club in Kharkiv, Ukraine. This study was
conducted in accordance with the Declaration of
Helsinki and approved by the Ethics Committee of
the University.

Special Conditions of the Experiment

The experiment was conducted in Kharkiv
(Ukraine), which is located in a war zone since
February 2022. The requirements of the military
administration for ensuring the safety of the
experiment participants were observed. Participants
were informed about specific actions during the
announcement of alarm signals in the city (loud
siren sounds and a message on the mobile phone)
and had already acquired practical skills for such
actions.
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Study Design

Methods for assessing the psycho-emotional and
physical state were used, including the SAN test and
a series of physiological tests, to evaluate the impact
of autogenic training and visualization on the overall
readiness of athletes. The mastery of autogenic
training techniques occurred in a group over 5
weeks at the end of each training session. After the
first week, a visualization technique was added to
the autogenic training. In the first week, autogenic
training was conducted with an audio recording
to learn the text of formulations and instructions,
and then the athletes performed it independently.
Surveys of the athletes’ state were conducted before
and after each session of autogenic training.

At the beginning of the experiment, an
assessment of the athletes was conducted after the
completion of training to identify their functional
state following the training load. At the end of
the training, athletes used breathing exercises for
recovery.

During the study, sumo wrestlers mastered
the technique of autogenic training at the end of
their training sessions, learning the technique of
relaxation. After the first week, they independently
performed autogenic training and used a series of
phrases or affirmations that helped them relax and
affect their physical and emotional state. Common
phrases that can be used in autogenic training were
divided into 6 stages:

1. Concentration on the sensation of heaviness in
the arms and legs (starting with the leading leg
and arm);

2. Concentration on the sensation of warmth in
the arms and legs (starting with the leading arm
and leg);

3. Concentration on the sensation of warmth in
the heart area;

4. Concentration on breathing;

5. Concentration on the sensation of warmth in
the abdominal area;

6. Concentration on the sensation of coolness in

the forehead area.

The phrases of each stage are aimed at creating
a sense of relaxation and calmness in different parts
of the body. After this, a visualization method was
applied, invoking pleasant memories or successful
performances and victories in competitions. At the
end of the experiment, a study was conducted on the
impact of the learned technique on the wrestlers’
recovery after training load.

Statistical Analysis

For the analysis and visualization of the obtained
data, the integrated development environment
PyCharm Community Edition was wused. The
programming code was written in Python, with a
primary emphasis on using the Matplotlib library for
creating graphs and diagrams. The NumPy library
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was used for processing statistical data, including
calculating mean values, standard deviations,
and determining the statistical significance of
results. Differences were considered significant at a
significance level of p<0.05.

Results

Changes in heart rate indicators, the Stange
and Genchi tests, reactionmetry, as well as in the
Romberg test, allow evaluating the effectiveness of
the training process before and after training at the
beginning of the experiment (fig. 1).

The data analysis of Figure 1 (at the beginning of
the experiment - before and after training) shows a
significant increase in heart rate (HR) after training.
This indicates the high intensity of the training
process and its impact on the cardiovascular system
of the athletes. Statistically significant changes in
the Stange and Genchi tests, reactionmetry, and the
Romberg test were not observed. This may indicate
the stability of respiratory and nervous system
functional indicators in athletes at this stage of the
training process. Thus, the current training regime
has a substantial impact on the level of physical
fitness, especially affecting the cardiovascular
system.

At the final stage of the experiment, an analysis
of the athletes’ physical condition before and after
training was conducted. The results of this analysis
are presented in Figure 1 (end of the experiment -
before and after training).

From the data in Figure 1 (end of the experiment
- before and after training), it follows that no

significant changes in HR and the Stange and Genchi
testswereobserved. Thisindicatesthestabilization of
the athletes’ physical condition under the influence
of the training process. A noticeable improvement
was shown in the Genchi test, indicating increased
endurance, although these changes did not reach
statistical significance. However, the results of the
reactionmetry significantly improved, confirming
the effectiveness of the training in improving
the reaction speed of athletes. The indicators
of the Romberg test also improved but without
statistically significant changes. This could
indicate an improvement in coordination abilities.
Overall, the results underscore the importance of a
comprehensive approach in the training process for
developing various aspects of physical fitness.

The results obtained at the end of the training
session at the initial stage of the experiment and
after its completion allow for the assessment of the
dynamics of changes in physical indicators under
the influence of the training process (Fig. 2).

The data in Figure 2 demonstrate significant
improvements in the physical condition indicators
of athletes by the end of the experiment.
Particularly noticeable is the reduction in heart rate
after training, indicating an improvement in the
cardiovascular system and overall endurance of the
athletes. Progress is also observed in the Genchi test,
indicating an increase in respiratory endurance. The
improvement in reactionmetry reflects an increase
in the athletes’ reaction speed. Despite the lack
of statistical significance in the changes in the
Stange test and the Romberg test, the overall trend
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Figure 1. Physical state indicators of athletes before and after training at the beginning of the experiment

and at the end of the experiment (n=10)
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Figure 2. Physical condition indicators of athletes (n=10) after training at the beginning and at the end of

the experiment
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Figure 3. Indicators of situational anxiety level and SAN test of athletes (n=10) before and after autogenic
training at the beginning and end of the experiment.

indicates a positive impact of the training process
on the physical condition of the athletes.

As part of the experiment, an analysis was
conducted on the impact of autogenic training
on the level of situational anxiety and indicators
of well-being, activity, and mood of athletes. The
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evaluation was carried out before and after sessions
at the beginning and at the end of the experimental
period. The results of the study are reflected in
Figure 3.

The analysis of the results in Figure 3
demonstrates a significant reduction in the level




2024

01

of situational anxiety among athletes by the end
of the experiment, indicating the effectiveness
of autogenic training. Furthermore, there is an
improvement in the indicators of well-being,
activity, and mood, especially noticeable in the
final period of the study. These data highlight
the positive impact of autogenic training on the
psycho-emotional state of athletes, enhancing their
physical and psychological adaptation to stress.

Discussion

The aim of the study was to assess the impact of
autogenic training on sumo wrestlers. By the end of
the experiment, an improvement in reaction speed
indicated a positive effect of autogenic training.
There was also a decrease in situational anxiety and
an improvement in well-being, highlighting the
importance of such training for the psychological
well-being of athletes. Collectively, the results
confirm the significance of autogenic training as
an element of comprehensive preparation for sumo
wrestlers.

During the analysis of the obtained results,
their consistency and, in some cases, divergence
with the conclusions of other studies in a similar
field [11, 13, 14, 15] become evident. The increase
in heart rate after training sessions noted in our
study is confirmed by the works of other authors.
For instance, the study by Ugurlu et al. [4] also
highlights the intensity of the training process and
its impact on the cardiovascular system, although
they focused on badminton players.

However, regarding the impact of autogenic
training on functional indicators, our results are
less consistent with the findings of Ortigosa-
Marquez et al. [6]. While those authors did find
significant improvements in subjective vitality and
a reduction in competitive anxiety among athletes,
this discrepancy may indicate the specificity of the
effects of autogenic training depending on the sport
and individual characteristics of the athletes.

It is also interesting to compare our results with
the study by Lope Fernandez et al. [5], which showed
a significant reduction in stress levels following
psychological intervention, including autogenic
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training, among footballers. This aligns with our
observations of decreased situational anxiety
among sumo wrestlers, confirming the effectiveness
of autogenic training in managing the psycho-
emotional state of athletes.

It is important to note that, despite the lack of
statistical significance in some parameters in our
study, the overall trend indicates a positive effect of
autogenic training. This is corroborated by studies
in other sports [5, 6, 8], including martial arts [9].
This highlights the potential of autogenic training
as a tool for enhancing athletes’ physical and
psychological adaptation to training loads.

Thus, comparing our results with data from
other studies confirms the significance of autogenic
training in sports preparation. However, such
confirmation points to the need for further
investigation of its impact on various aspects of
functional state and psycho-emotional well-being
of athletes in different sports.

Conclusions

Our study has affirmed the importance of
autogenic training in the comprehensive preparation
of sumo wrestlers, showcasing its positive impact
on both the physical and psychological adaptation
of athletes. The discovered ability of autogenic
training to enhance cardiovascular endurance and
reduce the level of situational anxiety underscores
its value in the educational and training process.
Comparisons with other studies have shown
agreement regarding the effectiveness of autogenic
training, also highlighting the need to consider
individual and sport-specific nuances in training
approaches.

Overall, the results of our study can contribute
to the development of more effective training
programs that integrate autogenic training as a
means to enhance sports achievements and ensure
the psycho-emotional well-being of athletes.
This paves the way for a deeper investigation into
the impact of various relaxation techniques on
professional sports, including the optimization
and adaptation to specific sports and the individual
needs of athletes.
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