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Extended Abstract

Background and Purpose

The performance of sports skills is a fundamental aspect of a professional athlete's life. Researchers
have long sought to identify factors that can enhance these skills. Effective methods for improving
sports skills and athletic performance are crucial (1) and consistently remain a primary concern for
coaches aiming to optimize athletes' abilities (2). Today, alongside the development and adaptation
of training methods to enhance athletes' skill levels and performance, modern technologies are
increasingly used to achieve peak performance. One such technology is transcranial direct current
stimulation (tDCS), which directly impacts neuronal function in the human brain. tDCS modulates
neural activity by delivering a constant, low-intensity direct current through electrodes placed on the
head, influencing brain regions associated with skill and performance improvement. tDCS was
initially developed to aid individuals with brain injuries or psychiatric conditions (3). Later, it was
discovered that tDCS could enhance the performance of various tasks, including cognitive and motor
tasks. Additionally, research has demonstrated that observing motor task performance through point-
light modeling can effectively stimulate brain areas involved in movement planning and execution.
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This observation can increase neuronal activity and action potential in these regions, further
enhancing motor skill performance (4). The effect of tDCS on motor tasks has primarily been
examined in laboratory settings. Studying its impact on actual sports skills is essential, as the
influence of tDCS on real-world athletic performance remains largely unexplored. Furthermore, to
better understand how point-light modeling might integrate with tDCS, this study aimed to determine
whether tDCS can improve the basketball free-throw performance of skilled basketball players.

Materials and Methods

Twenty-six skilled male basketball players were randomly assigned to either an experimental group
(n =13) or asham group (n = 13). The participants' average age, height, and weight were 16.55 years,
184.96 centimeters, and 75.27 kilograms, respectively. No significant differences were observed
between the two groups in terms of pretest task scores, height, or weight. All participants were skilled
at the experimental task, right-handed, and unaware of the study's purpose. The experimental protocol
was reviewed and approved by the Committee for Ethical Considerations in Human Experimentation
at the University of Isfahan. Candidates were assessed against specific inclusion and exclusion criteria
by a qualified physician. Eligible athletes for the study were required to be male and actively
competing in formal basketball competitions. A medical examination screened participants, and those
with a history of convulsions, acute or chronic headaches, or any other brain-related injuries or
diseases were excluded. The intervention was administered over three sessions on three consecutive
days. Sponge electrodes were used to deliver direct current to the pre-motor cortex with a current
stimulator set to a maximum output of 10 mA. Both groups observed a point-light model showcasing
the performance of two members of the national basketball team. After viewing the point-light model,
participants in the experimental group received tDCS over their pre-motor cortex for 20 minutes
before performing the task. Participants in the sham group completed the same tasks, but tDCS was
only simulated for them without actual stimulation. After the tDCS protocol, both groups performed
the basketball free throw task. Free throw performance was assessed at three points: pre-intervention,
post-test (one day after intervention), and follow-up test (seven days post-intervention). Data analysis
was conducted using a two-factor mixed-model ANOVA, along with independent and paired t-tests.

Results

Figure 1 illustrates the task scores for both groups across the intervention and testing phases. The
data indicate that the experimental and sham groups exhibited differing levels of improvement in
task performance.
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Figure 1. Mean Performance scores of the experimental
and sham groups in pretest, 3 intervention sessions,
posttest and follow up test

The results indicated that during the intervention phase, the ANOVA revealed no significant time
effect, with F (1.61, 38.55) = 1.81 and p = 0.337. Additionally, the ANOVA assessing performance
scores between groups across the three time points showed no significant group-by-time interaction,
with F (1.61, 38.55) = 2.84 and p = 0.081. In the test phase, the ANOVA again showed no significant
time effect, with F (2, 48) = 1.15 and p = 0.325. The ANOVA evaluating the performance scores
between groups across the three time points revealed a significant group-by-time interaction, with F
(2, 48) = 6.15 and p = 0.004. Post hoc testing within the experimental group showed a significant
improvement in task performance from baseline to post-intervention and from baseline to follow-up
(p < 0.001). In contrast, no significant changes were observed in the sham group.

Conclusion

According to the findings of the present study, it can be concluded that the direct current stimulation
of the premotor cortex, along with the point-light modeling, significantly enhances basketball free
throw performance. Therefore, tDCS can be regarded as a valuable intervention for improving free
throw performance in skilled basketball players. The findings of the current study have several
implications for athletics and clinical practice. Coaches are encouraged to consider the tDCS protocol
as a means to help their athletes achieve optimal performance.
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