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Introduction: The mental appraisal and athlete's ability to deal with stressful factors
affect the development of negative emotional states and anxiety. Considering the
impact of stress and related psychological responses on performance, interventions
that reduce stress and may thus increase athletic performance need to be investigated.
This study aimed to determine the effect of transcranial Direct Current Stimulation
(tDCS) on psychological choking, fear of failure, and shooting performance under
pressure in students of Imam Ali Officers’” University.

Methods: This quasi-experimental study was conducted with a pre-test and post-test
design that includes a control and an experimental group. Forty students of Imam Ali
Officers' University participated in this study. In the pre-test and post-test, the fear
of failure and psychological choking questionnaires and also shooting performance
tests were used. The tDCS was applied for 20 minutes with an intensity of 2 mA over
the dorsolateral prefrontal cortex (DLPFC) region for 10 sessions. Data were
analyzed using univariate repeated measures ANOVA test.

Results: The results showed that tDCS over DLPFC could reduce psychological
choking under pressure but could not change the fear of failure. The results also
showed that tDCS can increase shooting performance under pressure.

Conclusion: In general, it can be concluded that tDCS probably increase
performance-related indicators in high-pressure military environments. However,
more studies are needed to find the underlying mechanisms.
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Extended Abstract

Introduction

Athletes are regularly expected to do complicated sporting
skills in socially evaluative and challenging environments. The
subjective evaluation and appraisal of the athlete's ability to
cope with the stressors of competition affect the development
of negative emotional states (Mellalieu, Hanton, & Fletcher,
2006). One of the markers that disrupt performance is the fear
of failure. Fear of failure is a psychological construct reflecting
"apprehension about others' evaluations, distress over negative
evaluations by others, and the expectation that others would
evaluate one negatively" (Coreia, Rosado, Serpa, & Ferreira,
2017). Choking under pressure describes a situation in which
individuals perform worse when put under pressure (Beilock &
Carr, 2005). Researchers have investigated a diverse range of
effective, safe, and noninvasive techniques with a lower
incidence of side effects to improve athletic performance. One
of these techniques is transcranial Direct Current Stimulation
(tDCS). tDCS is a non-invasive, low-cost, and pain-free neural
modulation technique that employs low-intensity direct
electrical current to incite gross-defined cortical regions
(Pelletier & Cicchetti, 2015). This method is capable of
alterations in action potential thresholds. It has been implicated
that the identity of these modulations is solely dependent on the
stimulation polarity. It is now known that anodal stimulation is
capable of increased excitability, which is reduced in response
to cathodal stimulation (Giordano & et al 2017). The
Dorsolateral Prefrontal Cortex (DLPFC) is associated with a
broad spectrum of cognitive functions from emotional behavior
to regulation of mood and anxiety. One of the essential roles of
DLPFC is processing and regulating emotional responses; for
example, DLPFC exhibits co-activation with the amygdala
during emotion reappraisal (Barbas & Zikopoulos, 2005). This
study aimed to investigate the effect of transcranial direct
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current stimulation on psychological choking, fear of failure,
and shooting performance under pressure.

Methods

This quasi-experimental study was conducted with a pre-
test and post-test design that includes a control and an
experimental group. 40 students (mean age: 21.37+1.10
years, mean Body Mass Index: 22.96+1.21) were selected and
they voluntarily participated in this study. Participants were
presented with anodal stimulation over the left DLPFC and
cathodal stimulation in the right DLPFC (F3 and F4,
respectively, based on 10-20 system EEG Placement) using
Nurostim-2 electrical stimulation device (Medina Teb
Company, Iran). In the pre-test, psychological tests including
fear of failure and choking under pressure questionnaires and
also shooting performance tests were conducted for each
participant in the presence of evaluators and spectators (other
participants). The presence of spectators and evaluators created
stressful conditions and made the environment stressful. Data
were analyzed using univariate repeated measures ANOVA
test.

Results

Table 1 shows the repeated measures ANOVA results for fear
of failure, choking under pressure, and shooting performance.
The results showed that anodal tDCS over the DLPFC cortex
can improve shooting scores under pressure compared to the
sham group. Moreover, the findings of this study showed that
tDCS over the left DLPFC can reduce the symptoms of
psychological choking under stressful conditions. However, 10
sessions of tDCS over the DLPFC did not reduce the fear of
failure under stressful conditions.

Table 1. Results of repeated measures ANOVA for fear of failure, choking under pressure questionnaire and shooting performance

Source Variable F (1-38) sig n2
Time Shooting performance 55.909 **0.001 0.565
Choking under pressure 54.950 **0.001 0.596
Fear of failure 0.055 0.815 0.001
Time xgroup Shooting performance 14.363 **0.001 0.274
Choking under pressure 22.201 **0.001 0.369

Fear of failure

0.189 0.666 0.005
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Conclusion

The findings of this study support the interpretation that anodal
tDCS increases brain rhythm, transmission, and retrieval, which
can improve cognitive functions and sensorimotor information
that facilitates precision tasks (such as pointing) (Baxter,
Edelman, Neshitt, & He, 2016). Previous studies have
highlighted that modulating DLPFC activity has changed
attentional bias that is relevant to the cognitive paradigm
(Clarke & et al., 2017). It is known that anodal tDCS to DLPFC
acutely alters the processing of information. These findings
support the hypothesis that emotional regulation is processed in
different neural networks and further provide a mechanism to
specifically modulate anxiety (Ironside & et al., 2016). Several
lines of evidence have suggested that top-down regulation of
negative emotions (e.g., anxiety) is correlated with increased
left DLPFC activity and decreased right DLPFC (Brunoni & et
al., 2013). Since fear of failure, as the ability to desire shame
and embarrassment in experiencing failure, is characterized by
a tendency to appraise threat and anxiety in situations where
failure is possible, tDCS may not be able to reduce the cognitive
appraisal factors of threat in high-pressure conditions (Van
Schuerbeek & et al., 2019). Although to our knowledge, this
study is the first one that has examined the effects of this tDCS
on psychological choking, fear of failure, and shooting
performance under pressure, to explain the effectiveness and
underlying mechanisms of these changes, more studies are
needed.
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