Sport. Psychol. Stud, 2024, 13(50): 77-93, Doi: 10.22089/SPSY J.2024.16544.2465

Sport Psychology Studies TR

Journal hompage: https://spsyj.ssrc.ac.ir

jlquw&w

sl

PSYCHOLOGY STUDIES

Avrticle Type: Original

The Effect of Transcranial Direct Current Stimulation on Risky Decision-
Making: Gender Differences in Chess

Shahrouz Ghayebzadeh?

, Mehrdad Moharramzadeh*?2

1. Post-doctoral Researcher of Sport Management, University of Mohaghegh Ardabili, Ardabil, Iran
2. Sport Management Department, University of Mohaghegh Ardabili, Ardabil, Iran.

Received: 08/04/2024, Revised: 02/09/2024, Accepted: 10/09/2024

* Corresponding Author: Mehrdad Moharramzadeh, E-mail: mmoharramzadeh@yahoo.com

How to Cite: Ghayebzadeh, S., Moharramzadeh, M. (2024). The effect of Transcranial Direct Current Stimulation on
Risky Decision-Making: Gender Differences in Chess. Sport Psychology Studies, 13(50), 77-93.

Extended Abstract
Background and Purpose
Decision-making is a critical aspect of

cognitive control that involves evaluating
desires and modulating behavioral responses
(Coutlee & Huettel, 2012). Neuroscientific
research has identified two main types of
decision-making: risky decision-making,
linked to the dorsolateral prefrontal cortex,
and decision-making under ambiguity, linked
to the orbitofrontal cortex (Bechara et al.,
1996). In sports, the decision-making process
is influenced by environmental, temporal, and
regulatory conditions that athletes face
(Ghayebzadeh et al.,, 2021). Chess, as a
cognitive sport, enhances skills such as
decision-making,  problem-solving, and
judgment.

Gender differences are one factor that can
impact decision-making; men tend to take
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more risks than women, and younger, less
experienced individuals are more prone to
risk-taking. Recent studies have suggested that
transcranial direct current stimulation (tDCS)
can enhance cognitive functions in sports
(Ghayebzadeh et al., 2023). This study aims to
explore how tDCS affects risk-taking
decisions in chess players, taking into account
gender differences. The ultimate objective is
to improve cognitive and  strategic
performance in chess through non-invasive
brain stimulation techniques.

Materials and Methods
In a counterbalanced, double-blind, and sham-

controlled study design, 28 high school
students, 14 females (16+0.87) and 14 males
(16.5£1.22), who actively participated in
regional and national chess competitions,
volunteered for this study. Inclusion criteria
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required participants to be right-handed, have
no history of clinical impairments or
neurological disorders, not use any external or
internal electrical stimulators, and have at least
1 year of experience in sports competitions at
various levels. All participants were briefed on
the study protocol, and written informed
consent was obtained from each individual.
The experimental procedure was approved by
the Ethics Committee on Biomedical Research
at the University of Mohaghegh Ardabili,
Ardabil, Iran (IR. UMA.REC.1402.103), and
conducted following the declaration of
Helsinki guidelines. Prior to the experimental
sessions, participants underwent a
familiarization session to understand the entire
experimental process and the tDCS
intervention. Subsequently, each participant
visited the laboratory on three different
occasions with 72-hour intervals between
sessions. During each session, before and after
each type of stimulation (right anodal/left
cathodal, right cathodal/left anodal, and sham,
each applied for 20 minutes at 2 mA intensity
on the dorsolateral prefrontal cortex),
participants completed the lowa Gambling
Task and the Lichess computer game.

Results
The overall results of the lowa Gambling Task

(IGT) based on gender before and after tDCS
intervention under three different stimulation
types are presented in Table 1.

Given the non-significant interaction effect,
the main effect of the between-group factor
was analyzed. The results showed no
significant difference between the two groups
(boys and girls) in terms of gender across any
of the stimulation types (F(1, 26) = 0.674, P=
0.419). However, the main effect of the
within-group factor revealed a significant
difference among the three stimulation models
(F(2, 25) = 11.06, P=0.001), with an eta
coefficient of 0.470, indicating a very large
effect size. Pairwise comparisons of the three
stimulation  models using  Bonferroni
correction indicated that the risk-taking
decision score in the right anodal/left cathodal
stimulation condition was significantly higher
than in the right cathodal/left anodal
stimulation condition (P=0.001).

Tablel. Overall Results of IGT based on gender at pre- and post-intervention

stimulation types (MeanSD)

R-Anodal/L-Cathodal

L-Cathodal/R- Sham

Anodal
Pre Post Pre Post Pre Post

The 2237/5 2753/57 2537/5 2283/92  2298/21 2380/35

boys e + + + + +
= 329/44 418/77 403/32  357/42 697/69  621/73
o The 2167/85 2473/21 2725  2503/57  2719/64 2714/28

girls + + + + + +
640/49 672/57 361/08  506/86 845/75  829/71

IGT: lowa gambling task
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Conclusion
Neuroimaging studies have demonstrated a

significant correlation between the DLPFC
and risky decision-making in chess players
following  right  anodal/left  cathodal
stimulation. Chess, being a strategic and
mental game, involves risk-taking decisions,
such as sacrificing a piece or initiating an
attack. Right anodal/left cathodal stimulation
on the DLPFC alters the reward/punishment
balance, leading to an increase in risk-taking
decisions. Conversely, right cathodal/left
anodal stimulation reduces risk-taking
decisions. This study suggests that these
differences are influenced by personality
traits, with extroverted individuals tending to
take more risks, while introverted individuals
act more cautiously. Other factors like stress,
emotions, and impulsivity can also play a role.
Furthermore, the findings indicated no
significant difference between different tDCS
conditions and gender. The relationship
between gender and risk-taking is complex
and may be influenced by cultural norms,
individual differences, and social upbringing.
From a practical perspective, these results
suggest  that  brain  modulation or
"neurodoping” could be a potential strategy to
enhance athletes' performance.

Keywords: Brain  Stimulation, Risky
Decision-making,  Gender,  Dorsolateral
Prefrontal Cortex, Students.
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