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Abstract

The purpose of this study was to investigate the effect of
Transcranial Direct Current Stimulation (tDCS) on mental
fatigue and performance of basketball players. For this
purpose, 18 male basketball players were selected by
convenience sampling and randomly divided into experimental
and control groups of 9 persons. Participants were first tested
for fatigue using the Self-Evaluation of Mental Fatigue Scale,
and after being tired with the Stroop software and the
mathematical test, fatigue and performance (AAHPERD three-
point shot) pre-tests were performed. Experimental subjects
were then exposed to tDCS and sham state operated for control
group participants. Post-test was performed after intervention.
Results of independent and paired t-tests showed that one
tDCS session had a positive and significant effect on basketball
performance but had no significant effect on mental fatigue
compared to control group. The results suggest that a tDCS
session can be used to improve performance.

Extended Abstract

Abstract

In recent years, research on the efficacy
of non-invasive
techniques has been
brain

particular,

Trans-cranial direct current stimulation
(tDCS) has provided promising findings
to the researchers (1). Various studies

brain  stimulation have investigated the impact of tDCS on
increasing. In athletes' performance that has not
stimulation  using been associated with similar results (2-
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5). On the other hand, mental fatigue is
one of the most important causes of
performance loss in sports fields and
accidents (6). Mental fatigue affects
attention and, in particular, reduces the
capacity to ignore distractions and
irrelevant factors (7). Given the positive
effects of tDCS on the performance of
many athletes and the importance of
mental fatigue in the optimal
performance, the aim of the present
study was to investigate the effect of
tDCS on mental fatigue and
performance of three-point shot
among basketball players.

Materials and Methods

This quasi-experimental study included
pre-test and post-test. The sample of
the study consisted of 18 male
basketball players who were selected
by convenience sampling and randomly
divided into experimental and control
groups of 9 participants. In order to
make electrical stimulation, the tDCS
was provided using a Neuristim 2
stimulator. This device is capable of
adjusting the output current intensity
from 0.1 to 2 mA and can also apply
sham excitation (8). The visual analog
scale (VAS) was used to assess mental
fatigue (9). At this scale, the zero and 10
represent the highest and lowest level
of  fatigue (highest level of
consciousness), respectively. To
evaluate the performance of the
participants, the AAHPERD three-point
shot test was used (10). The Stroop
software (11) and mathematical tests
were applied to create mental fatigue in
the participants (9). At the beginning of
the first session, each of the athletes
had a baseline assessment of mental

fatigue and AAHPERD three-point shot
test. According to the purpose of the
study, subjects should have mental
fatigue and their mental fatigue scores
should be above average. To do so,
after the initial evaluation of mental
fatigue, participants were given Stroop
software test as well as mathematical
tests, and their mental fatigue scores
were assessed. When the athletes'
mental fatigue score raised to above
average (tired), participants received
AAHPERD three-point shot test. Then,
the experimental subjects were
exposed to the tDCS, and the sham
state was run for control group
participants. According to the studies
conducted in this field, 1.5 mA current
was established for 25 minutes
between two conductive electrodes 5 x
5 cm. In the artificial electrical
stimulation group in which the device
was in sham state, all steps were similar
to the anodal electrical stimulation
group, but they were interrupted by the
device itself 30 seconds after the start
of the process. The AAHPERD three-
point shot as post-test was performed
after intervention. The data were
analyzed using paired and independent
sample t-test.

Findings

To test the normality of the data, a
Shapiro-Wilk test was used, and it was
shown that the data were normally
distributed. For data analysis, the mean
of experimental and control groups in
performance and mental fatigue in pre-
test was compared using independent
t-test. The results indicated that there
was no significant difference in
performance (t (16) = -0.45, P = 0.65)
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and fatigue (t (16) = -0.5, P = 0.62)
variables in pre-test. Then, the paired t-
test was used in order to compare the

performance of the groups in the pre-
test and post-test stages. The results of
this analysis are presented in table 2.

Table 2- Comparison of the mean scores of the three-point basketball shot in pre-
test and post-test

Pre-test Post test Paired t-test
Groups Standard Standard Degree
Mean .. Mean " of t p
deviation deviation
freedom
Experimental 29.70 4.49 36/77 4/47 8 -4.32 0.003
Control 30.44 2.04 32.66 1.95 8 -4.36  0.002

The results of Table 2 show that there is
a significant difference between the
scores of two groups in the pre-test and
post-test. However, comparison of the
mean groups in the post-test with the
independent t-test indicated that there
was a significant difference between
the experimental and control groups (t
(16) = 2.52, P = 0.02). These results
represented that progress in the
experimental group was significantly
higher than that in the control group.

Then, in order to compare the mental
fatigue variable of the groups in the
pre-test and post-test stages, the
paired t-test was used. Comparison of
mental fatigue scores demonstrated
that there was a significant difference
between pre-test and post-test in the
experimental group (t (8) = -5.77, P =
0.001) and control group (t (16) = -
10.55, P = 0.001). Nevertheless,
comparison of averages represented
that the reduction in fatigue due to the
independent variable in the
experimental group was greater than
that in the control group. Therefore, the
mean of the groups in the post-test was

compared using the independent t-test,
and the results illustrated that there
was no significant difference between
the experimental and control groups (t
(16) = 1.66, P = 0.11). These results
suggested that fatigue reduction
occurred  significantly in  both
experimental and control groups.
Conclusion

The aim of the present study was to
investigate the effect of tDCS on mental
fatigue and performance of a three-
point shot in basketball players. The
results showed that the performance of
the athletes in the technique of three-
point basketball shots from pre-test to
post-test was significant in both
experimental and control groups, and
this improvement in experimental
group was significantly higher than that
in control group. In other words, tDCS
had a significant effect on the
performance of basketball players with
mental fatigue. The results also
displayed that in the variable of mental
fatigue, from pre-test to post-test,
significant progress was made in both
experimental and control groups.
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However, a comparison of post-test
suggested that there was no significant
difference between the experimental
and control groups. Moreover, these
results demonstrated that the tDCS had
a psychological effect on the control
group. Overall, the results of the
present study indicated that one
session of tDCS had a significant effect
on basketball players' performance in

three-point shot skill. Besides, the
findings illustrated that a single tDCS
session reduced athletes' mental
fatigue but compared to the control
group, this reduction was not
significant. It is suggested that the
further studies should measure the
effect of tDCS with more sessions on
athlete fatigue and performance.
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