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Extended Abstract
Background and Purpose
The pressure of competitive soccer

frequently leads to choking under pressure
in adolescents, stemming from rigid,
internal irrational beliefs (IBs) rather than
external adversity. Addressing these IBs is
crucial ~ for  stable  psychological
performance and development. A core
tenet in addressing these challenges is the
shift from blaming external events to
identifying and modifying internal
irrational beliefs (IBs)—rigid, dogmatic
"musts" that catastrophize failure and
erode self-worth. These IBs, which

include demandingness, low frustration
tolerance, and global self-rating, are
implicated in the detrimental phenomenon
of choking under pressure by causing
excessive neural arousal and decision-
making paralysis during critical moments.
To combat this, Rational Emotive
Behavior Therapy (REBT)—a prominent
cognitive-behavioral approach—is
utilized to dispute irrational beliefs and
promote flexible, rational alternatives,
though past REBT studies in sport have
often lacked methodological rigor (e.g.,
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RCTs, adequate sample size, and sham
controls).  Concurrently,  Transcranial
Direct Current Stimulation (tDCS), a non-
invasive  neuromodulation  technique,
offers a potential physiological accelerant
by stimulating the Dorsolateral Prefrontal
Cortex (DLPFC), the brain region
governing emotional regulation and
cognitive reappraisal. Clinical evidence
suggests that combining tDCS with
psychotherapies enhances neuroplasticity
and therapeutic efficacy due to the state-
dependent nature of tDCS. This study,
therefore, introduces a novel, integrated
model of REBT and tDCS on adolescent
soccer players, aiming to address existing
literature gaps and rigorously investigate
the synergistic effect of the combined
intervention in reducing irrational beliefs
and enhancing clutch performance. The
central research question explores whether
tDCS can act as an accelerant to optimize
the cognitive plasticity and effectiveness
of REBT in this high-pressure athletic
context.

Materials and Methods
The present research employed a quasi-

experimental design utilizing a Pretest-
Posttest-Follow-up structure with a Sham
control  group.  Participants  were
adolescent soccer players, aged 15 to 18,
with a minimum of three years of regular
training (at least three weekly sessions and
ten official matches per year) and an
intermediate  performance level, as
determined by coaches, to standardize the
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influence of competitive pressure. Strict
exclusion  criteria  were  applied,
eliminating individuals with a history of
organized psychological interventions
(CBT or REBT), psychiatric or
neurological disorders contraindicating
brain stimulation (e.g., epilepsy, metal
implants), or recent use of psychoactive
substances. The sample size was
calculated using G*Power analysis,
resulting in a total sample of N = 60
individuals, who were assigned via simple
random sampling into four groups (n = 15
each): REBT, Active tDCS, Combined
REBT + tDCS, and Sham Control. Group
homogeneity at pre-assessment was
confirmed. Primary measures included the
Irrational Performance Beliefs Inventory
(IPBI), a 28-item scale validated in the
Persian sports context, and Clutch
Performance, assessed objectively through
video analysis of three high-pressure
friendly matches. Pressure was induced by
the presence of senior coaches, video
recording, and communicating potential
rewards or penalties. Performance was
scored based on the percentage of
successful actions (P = f/n x 100) for
subcomponents: Successful Pass, Ball
Control/Retention, and
Tackles/Interceptions, using the Teholol et
al. (2006) form, with reliability ensured by
an expert analyst. The interventions
comprised eight sessions (one session
every five days). The REBT sessions
lasted 45 minutes, while the tDCS protocol
involved 15 minutes of 2 mA anodal
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stimulation over the Left DLPFC (1 cm
posterior to F3). The combined group
received tDCS immediately followed by
REBT. In the Sham group, current
delivery was ramped down after two
minutes to maintain blinding. Data
analysis utilized Repeated Measures
Analysis of Variance (RM-ANOVA) to
test the effects across time. This research
protocol was approved by the Ethics
Committee of Shahid Beheshti University
under the registration number
IR.SBU.REC.1404.165.

Findings

The efficacy of the cognitive intervention
on IBs was evaluated using Repeated
Measures Analysis of Variance (RM-
ANOVA). The results demonstrated a
clear  pattern:  only interventions
incorporating the cognitive component,
Rational Emotive Behavior Therapy
(REBT), yielded significant reductions in
IBs across the Pre-test, Post-test, and
Follow-up phases. Specifically, the
Combined REBT-tDCS group showed a
highly significant change (p < 0.05) with a
large effect size. The REBT Only group
also achieved a statistically significant
reduction in IBs (p < 0.05) with a medium
effect size. Conversely, neither the tDCS
Only group (p = 0.38) nor the Sham
Control group (p = 0.14) demonstrated any
significant modification in their IBs. These
findings strongly confirm the effectiveness
of REBT in modifying rigid cognitive
patterns and suggest a potential

accelerating effect of tDCS when
combined with REBT, as indicated by the
highest effect size observed in the
combined group. The  complex
relationship between the interventions and
Clutch  Performance was examined
through a 2 x 2 x 2 Factorial Mixed
Analysis of Variance (MANOVA). The
initial analysis revealed that the main
effects of REBT (p = 0.63), tDCS (p =
0.10), and Time (p = 0.10) were non-
significant. Furthermore, the expected
two-way interaction between REBT and
tDCS—the test for synergy—was also
non-significant (p = 0.59). However, the
analysis  identified a  statistically
significant Time x tDCS interaction (p =
0.04). This critical interaction was
clarified using Bonferroni post-hoc tests,
which localized  the  significant
performance change to one specific
condition: the tDCS Only group. This
group exhibited the only statistically
significant difference between Pre-test and
Post-test performance scores (p = 0.03),
demonstrating a measurable, positive
change in performance under pressure
resulting from tDCS in isolation. Notably,
neither the REBT Only group nor the
Combined REBT + tDCS group showed a
statistically significant improvement in
clutch performance between the pre- and
post-tests. The results thus highlight a
distinct effect of tDCS on performance
under pressure, independent of cognitive
restructuring, while simultaneously failing
to support the primary hypothesis that
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tDCS would synergistically enhance the
effect of REBT on performance.

Conclusion
The study demonstrated that Rational

Emotive Behavior Therapy (REBT)
effectively reduced irrational beliefs (IBs),
while tDCS primarily improved Clutch
Performance (performance under
pressure) in the absence of REBT.
Crucially, the combination of REBT and
tDCS did not create a synergistic effect on
performance. These findings emphasize
the importance of cognitive interventions
in adolescent sports psychology and
propose the use of REBT as a low-cost,
effective tool for coaches. However, the
generalizability of the results is limited by
methodological constraints, such as a
small sample size and the reliance on self-
report measures. Future research should
focus on longer intervention periods, more
diverse populations, and the inclusion of
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objective indices of performance to
optimize and refine combined intervention
models.
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