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Abstract

This study aimed to analyze the effect of eight weeks of neurofeedback training to increase the stress
tolerance level of swimmers the current researchers examined six all-India inter-university male
swimmers. For the pre-test and post-test data on stress tolerance of swimmers, the current author used
the computer-based, pre-designed “Determination Test” on the Schuhfried “Vienna Test System”, and
the alpha and beta training was provided by the pre-designed Med-Life biofeedback/neurofeedback
system. Swimmers go-through under rigorous training cycle andat the time of the race, and to reduce
that stress, the current author conducted this study on swimmers and found the difference in the mean
of the pre-test, i.e., 27.67, while the post-test mean was 59.5; hence, the value of the t-statistic(5.338) is
also significant to its corresponding p-value, i.e., 0.003, which is less than 0.05, which shows the
significant difference between the pre-test and post-test, thus leading the current authors conclude that
there was a significant improvement in the swimmers' perception of their stress tolerance level and, it
shows that the 21 tutelage sessions were effective in increasing the swimmers' stress tolerance level,
which can help the swimmers maintain an optimal state at the time of the race.
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Introduction the procedure, although they are both as
What is Neurofeedback? successful.

Neurofeedback is a type of biofeedback used to Passive neurofeedback involves sending
assess the real time electrical activity of the low-energy radio waves to the brain and
brain through electroencephalography measuring the waves that return. When there is
(EEG).Neurofeedback therapy is classified into a break in signal processing, the brain
two types: passive and active treatment. The automatically readjusts waves to take more
difference is the level of patient engagement in suitable and efficient courses. To measure the

EEG and discover the parameters that offer the
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optimal therapy for each patient, many sessions
are necessary [19].

Active neurofeedback employs a range of
particular stimuli to assist patients in controlling
their brain waves and breaking bad habits.
These stimuli can be sound or light signals, or
even video games, and they are used by the
therapist to provide positive reinforcement
when the patient's brain waves reach the
required frequency [19].

What is NFB training?

One of the methods to control the brain activity
is through neurofeedback training.Alpha waves
are intermediate frequencies that occur when
we are fully awake but not actively thinking or
engaging with our surroundings [19].Beta waves
are the fastest waves, which indicate complete
focus on thinking and problem-solving [19].
How NFB Training works?

There are two stages to neurofeedback training.
Alpha training enhances the calmness of the
mind and body, while beta training helps to
maintain alertness or attentiveness.

What are the benefits of NFB training?
Neurofeedback training has been shown to be
effective in the treatment of epilepsy [2], [6],
gymnastics [3], Attention-deficit/hyperactivity
disorder [11], [18], [7], [8] anxiety, depression,
and temptation (stress tolerance) [13].
Neurofeedback has the potential to retrain all
of an individual's brainwave activities in order
to improve an athlete's performance during
competition [10]. It teaches an athlete how to
control different types of muscular tension,
arousal, anxiety, and other unpleasant effects
of stress. Neurofeedback training is also used to
achieve the top level performance in
professional games and sports through proper
training [15].

What are the disadvantages of stress in sports
competition?

Too much or bad stress can produce
performance anxiety, which is harmful to your
health and prevents you from playing
comfortable, confident, and focused in
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competition. When you face mental challenges
like fear or worry, your body responds by
physically stiffening up, which can lead to issues
with sports performance [20].

What is stress tolerance?

Stress tolerance is the ability to be relaxed and
composed when faced with difficulties. Having a
positive stress tolerance means being able to
stay calm without getting carried away by
strong emotions of helplessness and
hopelessness [21].

How NFB and stress tolerance is related?

The experimental investigation revealed the
influence of post-traumatic stress disorder
(PTSD) on generating symptoms of stress and
decreasing attention levels [5]. The substantial
improvements in PTSD symptoms, i.e. a
decrease in sadness and stress and an increase
in attentiveness after 30 sessions of
neurofeedback training [5], Neurofeedback may
be a promising addition to existing treatments
for PTSD. It alleviated PTSD symptoms as well as
affect deregulation symptoms [14].

How NFB Training will be helpful to overcome
stress?

Former United States Olympic swimmer
Michael Phelps shared his struggle with mental
health at a Kennedy Forum conference in
Chicago, saying that he has suffered from
depression and suicidal thoughts, i.e., "I didn't
want to be in the sport anymore... | didn't want
to be alive anymore." Phelps noted he could
also feel some patterns of emotion: "Really,
after every Olympics, | think | fell into a major
state of depression" [16]. This happened
because of the stress that he was facing in his
personal life, and that stress can be reduced
with the help of neurofeedback training, in
which brainwaves, which occur at various
frequencies and may be measured in cycles per
second or hertz (Hz) using
electroencephalography  (EEG) techniques,
influence mental processes [9].

Why swimmers are very prone to mental
stress?
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According to studies, swimmers actually feel
worse throughout a rigorous training cycle. This
makes sense—there is less time for friends,
family, or any form of balance, which leads to
melancholy, anxiety, mood swings, and
aggression—the major mental states that
clearly illustrate the need to develop stress
tolerance during training and competition.
Swimming in the winter, leisure swimming,
competitive swimming, and aquatic aerobics, in
particular—might be a viable conservative
therapy for mental health management [22],
[23], [24].

How NFB training can be helpful to swimmers
to overcome the stress?

Internal factors such as a person's norms,
motivations, skills, or stress tolerance may play
a dominant role in determining coping
strategies. For example, people who have
successfully dealt with adversity in the past may
be better equipped to deal with similar
problems in the future [4]. Environmental
conditions such as extreme social pressure and
frustration can also come to the fore. Some
things work together, but they all work together
to make a person respond in a certain way or to
environmental and social circumstances that
are out of our control or beyond our resources.
Treat stress as an internal condition that can be
viewed as potentially harmful. On the one hand,
stress can trigger many physical reactions. On
the other hand, psychological reactions such as
fear, despair, depression, irritability, and a
general feeling of being overwhelmed by the
world can result from stressful conditions.
Stress is a big problem in our society. About
75% of physical illnesses are said to be related
to stress [12].

What is the role of breathing in stress
tolerance?

The primary purpose of breathing is to inhale
oxygen and exhale carbon dioxide through the
movement of the lungs. The movement of the
lungs is controlled by the diaphragm (a strip of
muscle beneath the lungs) and the muscles
between the ribs. When people are agitated,
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their respiratory rhythm changes an anxious
person frequently takes short, shallow breaths,
allowing air to enter and exit their lungs
through their shoulders rather than their
diaphragm. This breathing habit disrupts the
body's gas balance. Shallow over-breathing,
often known as hyperventilation, can prolong
anxiety by worsening physical stress symptoms.
Controlling your breathing might help lessen
some of these symptoms [25].

Why the present scholar is interested to do this
research?

The current authors attempted to find out the
effect of alpha and beta training on the stress
tolerance level or temperament level of all
Indian interuniversity male swimmers. The
primary goal of this study is to investigate the
outcomes and effects of eight weeks (21
tutoring sessions) of neurofeedback training
(Alpha and Beta training three times a week for
20 minutes) on the stress tolerance level of all
India inter-university male swimmers. This
research primarily focuses on improving
swimmers’ ideal mental relaxation during a race
or competition.

Methods

Participants

For the purpose of the study, six male
swimmers from an all-India inter-university
team from the Lakshmibai National Institute of
Physical Education, Gwalior, Madhya Pradesh,
India, were selected just after the COVID-19
lockdown opened. All subjects were between
the ages of 19 and 22 years. The subjects were
then coded as participants A, B, C, D, E, and F to
maintain confidentiality and ethical standards in
the study. The conditions of all participants
were homogenous, i.e., living conditions,
training set-ups, diets, and educational
backgrounds. The investigator was well
acquainted with the subjects. There is no
inconvenience in getting the students to come
regularly for this specific purpose of the study.
A purposive sampling method was used to draw
the samples to maintain the authenticity of the
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study, and training was provided prior to the
competition for better results.

Selection of variable

The researcher had gone through the scientific
literature available in books, magazines,
journals, and periodicals, as well as the
literature available on electronic media (the
Internet) in the form of journals, articles, etc.
Keeping the feasibility criterion in mind,
especially in the case of the availability of
instruments, the following were selected:
Training variable (neuro-feedback).

Alpha training (frequency range, 8-12 Hz)

Beta training (frequency range, 12-38 Hz)
Testing variable (Vienna Test System)
Determination Test (DT-S1)

Research Procedure

The study was divided into three stages. The
first phase entails gathering pre-test data,
which was then examined by a computer-based
Determination Test (DT, S-1) on the Schuhfried
Vienna Test System. The test was carried out in
the evening under conditions of some work
load or stress in order to try to overcome the
stress while performing the task.

The second phase consists of 21 tutelage
sessions held every other day. A tutelage
session lasted for 20 minutes. The group's basic
training protocol (shown in Table No. 1) was
alpha or beta training. The aim was to boost
stress tolerance and achieve a very high level of
stress tolerance.

Table no.1: Training Protocol

Days Monday | Tuesday | Wednesday | Thursday | Friday
A B C D E
Subjects F A B C D
E F
Training ALPHA BETA ALPHA BETA ALPHA
Training | Training | Training Training Training
Time
Duration | 20 MINUTES WITH BREATHING

During the training, with EEG having three
reference leads, the participants were asked to
perform the following tasks: remain seated with
eyes open for six minutes; remain seated with
eyes closed for eight minutes; and remain

seated with eyes open for six minutes, for a
total of twenty minutes. While doing training or
a diagnosis, a total of three electrodes were
placed on the subject’s body, which were as
follows:

S. No. | Name of electrode Placement
1. Reference electrode Earlobe
2. Ground electrode PO,
3. Active electrode G
These electrodes were placed according Which experimental design was used for
to the 10-20 system of electrode placement. training?

The final phase was to analyze the outcomes,
and the effect of neurofeedback training on the
stress tolerance of swimmers was examined by
a computer-based determination test on the
Schuhfried Vienna Test System (VTS). The test
was held in the evening under the same
conditions as the pre-test.
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According to the pre-experimental research
design, only one group will be tested for the
pre-test and post-test for the whole
investigation.
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PRE TEST E— TRAINING —POSTTEST>
DETERMINATION NEUROFEEDBACK DETERMINATION
TEST TEST

T —

VIENNA TEST SYSTEM

Statistical Technique

The dependent t-test was used to analyze the collected data for the stress tolerance level for male
swimmers, and the level of significance was set at 0.05. The descriptive statistics were used to
summarize the data so that it could be easily understood. IBM SPSS 20 full version was used to analyze
the data.

Result

To formulate the result of the total sample that was selected for the study, the analysis of their
descriptive statistics of Determination Test has been described in the form of table;

Table no.2: shows the normality of the pre-test and post-test data from two test Kolmogorov-
Smirnov? and Shapiro Wilk , significant value 0.20 & 0.338 and 0.20 & 0.988 respectively. As the Sig.

values are greater than 0.05, data is normal.

Table no. 2:Test of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic Df Sig. Statistic Df Sig.
Pre Test 268 5 200" | .894 5 338
Post Test N
141 5 .200 .989 5 .988
Table no. 3

Table no. 3: shows mean and standard deviation of sum of correct factor during pre-test and post-
test are 27.66+14.09 and 59.50+20.89 respectively .It shows that the mean of determination test has
increased from pre-test to post —test in general.

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 Pre Test 27.66 6 14.09 5.75
Post Test |59.5 6 20.89 8.53
eISSN1303-5150 @ www.neuroquantology.com
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Figure- 1
Graphical representation of mean pre-test and post-test.
Mean
59.5
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40 1 27.6667
20 B Mean
0 -
Pre test Post test
Table no. 4

Table no. 4 shows the significant difference between pre-test and post-test as value of t-statistics is
5.338. This t-statistics is significant as it corresponding p value is 0.003 which is less than 0.05.

Paired Samples Test

Mean Diff.

t-value Df. p-value

Pair 1 Post Test - Pre Test

31.83

5.34 5 .003

There was a significant difference in
perception of stress tolerance level of all India
Interuniversity male swimmers (M = 27.66, SD =
14.09) compared after providing the eight
weeks Neurofeedback training (M = 59.50, SD =
20.89), t(5) = 5.34, p=0.003.

Discussion

The neurofeedback training has the potential to
modify athletes' EEG power and substantially
improve sports performance. The control group
design influenced the effect of neurofeedback
training on sport performance; that is, when
studies were confined to active or placebo
controls, the efficacy of neurofeedback training
applied to sport performance might be quite
modest. Future efforts should concentrate on
standardizing neurofeedback training
techniques and conducting better-organized
trials [17]. The main aim of the current study
was to find out the effect of eight weeks of
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neurofeedback training on the stress tolerance
level of swimmers. From the findings, the
current researcher found that eight weeks of
neurofeedback training using alpha (frequency
range, 8-12 Hz) and beta (frequency range, 12-
38 Hz) training (each for three weeks; 20
minutes per session) improved the stress
tolerance level of the swimmers. The
neurofeedback training of swimmers would
increase their stress tolerance level, improve
their self-control, and improve their self-
regulation ability during stressful and more
challenging situations. This would enhance their

ability to control themselves in stressful
situations and enhance their sports
performance.

Alpha is associated with attentiveness
and meditation, while beta training assists in
the preservation of consciousness or attention
[32, 33]. In our situation, alpha and beta
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training were expected to raise the subject's
degree of attentiveness and focus. It was
expected that the alpha frequency would grow
by 8-12 Hz because it was so close to the
individual alpha band. The increases in these
frequencies were also anticipated since the
individual lower and individual higher alpha
bands are both parts of the individual alpha
band. Beta training has been used with healthy
[26] and clinical populations [27, 28], and it is
typically thought to be a component of a
strategy for producing relaxation that was first
connected with meditation [29]. It was
expected to increase the beta frequency from
12-38 Hz. Participants in this type of training are
always required to unwind while keeping their
eyes closed and listening exclusively to
feedback. The use of such techniques has
demonstrated that after just five NFT sessions,
healthy individuals are capable of changing
their beta/alpha ratios [30, 31].

Conclusion

The current author discovered that the 21
tutorial sessions of neurofeedback training held
every other day for eight weeks and lasting 20
minutes were effective for improving
swimmers' stress tolerance levels. This could be
due to Alpha and Beta training significantly
increasing Alpha and Beta wave frequencies, or
it could be due to an improvement in self-
regulation ability. An increase in alpha and beta
wave frequencies enhances concentration and
decision-making abilities, along with mental
calmness.
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