Sport Psychology Studies Volume 9, No 31, 2020, page 191-214

The Effect of Transcranial Direct Current Stimulation
on the Working Memory

A. Shabahang!, R. Abedanzadeh?, and H. Ramezanzadeh?

1. M.A. at Motor Behavior, Sport Sciences Faculty, Shahid Chamran
University of Ahvaz, Ahvaz, Iran (Corresponding Author)

2. Assistant Professor at Motor Behavior, Sport Sciences Faculty, Shahid
Chamran University of Ahvaz, Ahvaz, Iran.

3. Assistant Professor at Motor Behavior, Sport Sciences Faculty, Damghan
University, Damghan, Iran.

Abstract
Received: 10 Aim of this research was investigating of the effect of
Jan 2019 transcranial direct current stimulation on the working memory

Accepted: 08

in athletes and nonathletes. To this end, 48 persons (18-30
years) purposefully was selected and was equally assigned into

May 2019 two athletes and nonathletes groups. Then, each group was
Keywords: randomly divided to tow actual and artificial stimulation sub-
Dorsolateral groups. The actual and sham stimulation presented with 2 mA
Prefrontal electric current intensity for 20 minutes within three sessions.
Cortex, N-back computer task was used to measure working memory.
Working The results showed the athlete's group rather than nonathlete
Memory, N- and the actual stimulation group compared to the Sham group
Back Task, had better performance. The athlete group progressed in the
Athletes, actual stimulation in the post-test. Direct electrical stimulation

Nonathletes.

of the brain so that anodal stimulation on left dorsolateral
prefrontal cortex and catodal stimulation on right dorsolateral
prefrontal cortex improve of working memory in athlete.

Extended Abstract

Objective

Memory is a cognitive system that is
capable of storing, processing, and
manipulating information for transient
use. Active memory is a cognitive
mechanism that plays an important role
in perception, reasoning, planning, and
learning (1). This function is also vital to

the daily activities of athletes and their
athletic performance (2). It can be
enhanced by non-invasive, cheap and
attractive  interventions such as
electrical stimulation of the brain with
direct flow of cognitive function of
individuals, especially athletes (3).
Transcranial electrical stimulation is a
nerve therapy technique in which a
weak electrical current enters specific
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brain regions for cortical excitability by
changing the membrane potential (4).
During the memory assignments, the
different areas of the pre-existing
stratum are active. Nervous imaging
studies that identify = memory-
processing processes in the brain
determine the pre-existing stratum,
and in particular the lateral-posteriror
prehospital, as an important area
involved in memory-processing
processes (5). Therefore, this study was
conducted to investigate the direct
electrical stimulation of cerebral palsy
on memory in the left and right
posterior posterior facial cortex in
athletes and non-athletes.
Instruments and Data Collection

This design of research was a pre-test
and post-test with control group and
one-sided blind. This means that the
participants did not know the type of
stimulation (actual stimulation or quasi-
stimulation). A sample of athletes
including female players of basketball
and handball teams of Shadegan city
and non-athlete participants, including
female students of Payam Noor
University of this city in the age of 18-
30 years, were selected by available
sampling method. The number of
athletes and non-athletes in each group
was 24, and these groups were
randomly divided into two subgroups of
12 participants with real stimulation
and sham stimulation (SEM) to
determine the effect of overnight
stimulation on memory imaging. So
that the first person who received the
actual stimulus was the second to
stimulate you. The criteria for entering
the study were: the age range of 18 to

30 years, the right hand (through the
Edinburgh handicap questionnaire), the
lack of records of mental illness (by the
general health questionnaire), no
damage to the brain, metal
transplantation, epilepsy and seizure
(through self-reporting) as well as
having a normal view or corrected by
the glasses (via the Snellan chart). The
actual stimulation and sham intensity
with 2 mA electric current was provided
for 20 minutes in accordance with the
type of group for the participants in
three sessions. The participants were
evaluated before and after stimulation
with the computerized assignment of
ANBEK to evaluate the response time
variables and the number of incorrect
responses that were considered as
working memory measurements. To
analyze the data, the analysis of
variance (athletic) 2 x (excitation type)
2 x (test 2) and post-test 2 x 2 variance
tests were used according to the type of
stimulation, the type of athlete, as well
as the test stage, and Significant results
were analyzed by independent and
dependent t tests. All analyzes were
performed at the significant level of P <
0.05 by IBM SPSS software version 22.
Results

The results of two Mix-Analysis of
Variance  2(athlete/non-athlete)  x
2(stimulus type) x2(test stage) (one for
the response time component and
other for the component of the number
of incorrect responses) showed that the
triple interaction in each of two
components (response time and the
number of false responses) were
significant (P <0.05). The post-hoc tests
of Analysis of Variance 2(test stage) x
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2(athlete/non-athlete) detected that
the athlete group compared to the
nonathlete group (regardless of the
type of stimulation) and the actual
stimulation group compared to the
stimulant group (regardless of the
athlete or non-athlete) had fewer false
responses and less response time and,
therefore, improved performance.
Also, the results of independent and
dependent t-tests revealed that the
athletes improved their performance in
the post-test in the case of actual
stimulation. Also athletes progressed
under real and Sham stimulation
conditions from pre-test to post-test.
However, progress has been greater in
real conditions. In the following, the
results of follow-up tests of Mix-
Analysis of Variance 2(stimulus type) x
2(test stage) showed that the
difference between pre-test and post-
test in the athlete group in sham
stimulation condition, indicating the
progression of the athlete group after
The test is to be tested. The post-test
results for the mean response time
component indicated the superiority of
the true stimulation group compared to
the sham stimulation group at the post-
test stage. Combined variance analysis
2(stimulation type) x 2(test stage) in the
athlete group showed that in the post-
test, the athlete who received the
actual stimulation had better
performance than the sham group.
Also, athlete group had better
performance with real and Sham
stimulation in post-test than the pre-
test. However, with the real

stimulation, the athlete's performance
improved. Finally, the results of
independent and dependent t-tests
showed that athletes as well as non-
athletes had progressed from pre-test
to post-test in mean response time.
However, the progression in athletes
was more than non-athletes.
Conclusion

The results showed that direct brain
electrical stimulation in a way that
stimulates the anode on the | right
lateral-dorsal prefrontal cortex and
cathodic stimulation on the right
lateral-dorsal prefrontal cortex,
improves both the memory
components (mean time answer and
the number of incorrect answers) in
both athletic and non-athlete groups.
The electrical stimulation of the brain
modulates the active memory by
modulating the activity of the brain.
This type of intervention improves

irritability in the Ilateral proximal
forebrain. Increasing superficial
irritation in the prefrontal cortex

increases the release of dopamine and
thus improves the working memory
performance (6). Athletes need to
function at higher levels than non-
athletes. Therefore, electrically
activated stimulus, which is a non-
invasive, inexpensive and safe method,
is very important and valuable for
improving athletic performance in
sports fields along with physical
training. It is also an auxiliary and
moderator tool for increasing the
memory capacity of healthy people.
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