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Abstract

Many reports show that neurofeedback intervention affects the performance of athletes.
However, neurofeedback intervention has wide dimensions and has different effects
depending on the type of protocol, how to intervene, and the target community. The meta-
analysis method determines the effect size of the intervention method by integrating the
results of different researches. By doing a meta-analysis, a more general view of the effect of
the intervention can be obtained. Therefore, the present study was conducted to achieve the
effect of neurofeedback intervention on athletes' performance and investigate other factors
affecting its effectiveness, and propose a theoretical model. The present study is a systematic
review and a meta-analysis. In the first phase of the study, all studies which are published in
English or Farsi, on the effectiveness of neurofeedback intervention on athletes' performance
were systematically reviewed. Among them, studies with meta-analysis criteria were
reviewed by Meta-Analysis basics and applications. Out of 758 studies, 28 studies had a
meta-analyze design. In the second stage, a specific intervention model for athletes was
developed based on various components affecting performance. The results showed the effect
size (ES) of Neurofeedback Intervention is large according to Cohen's table. Therefore,
neurofeedback intervention improves the performance of athletes. In the second stage, the
factors affecting the performance of athletes following neurofeedback intervention were
developed in the form of a specific intervention model for athletes. The findings of this meta-
analysis showed a “large” ES for neurofeedback intervention on Athletic Performance
Optimization. This can confirm the opinion of researchers about the importance of
neurofeedback intervention in optimizing the performance of athletes.

Keywords: Cognitive Readiness; Excellent Brain Functions; Functions of the Mind;
Performance Optimization;
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11. Electroencephalography (EEG)

12. Cheng et al.

13. Sensorimotor Rhythm (SMR)

14. Hung, Haufler, Lo, Mayer-Kress, & Hatfield
15. Brad

16. Biological Feedback
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. Theory of Motor Control

. Preparation

. Psychomotor Efficiency Hypothesis

. Neurophysiological

. Cortical Processing

. Haufler, Spalding, Santa Maria, & Hatfield
. Perceptual-Motor

. Hatfield, Haufler, Hung, & Spalding

0. Neurofeedback Intervention
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11. Micoulaud-Franchi

12. Rogala

13. Mirifar, Beckmann, & Ehrlenspiel
14. Landers, et al.

15. Correct Feedback

16. Incorrect Feedback

17. Slow Cortical Potentials (SCPS)
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1. Brain-Computer Interface (BCI)
2. Sonuga-Barke, Brandeis, Holtmann, & Cortese
3. Procedural Skills
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6. Psychological Disorders
7. Anxiety
8. Depression

9. Post-Traumatic Stress Disorder (PTSD)
10. Attention-Deficit/Hyperactivity Disorder (ADHD)
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1. Birbaumer, Elbert, Canavan, & Rockstroh
2. Salazar

3. Randomized Controlled Trial

4. Cooke

5. Orndorff-Plunkett, Singh, Aragén, & Pineda
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9. Standard Deviation (SD)

10. Meta- Analysis Basics and Applications (CMA2)
11. Wolf

12. Schmidt and Hunter

13. Cohen
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1. PubMed

2. Google Scholar

3. Scopus

4. Cochrane database

5. PsycInfo

6. Science Direct

7. Magiran

8. Scientific Information Database (SID)
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5. Funnel Chart
6. Sensitivity Analysis
7. Structural Equation Modelin (SEM)
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Figure 1 - The process of searching and gathering resources for meta-analysis
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Table 3 - Effect size of neurofeedback intervention on performance optimization of athlete
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Table 4: Statistics of fixed and random Effect size meta-analysis of the effect of neurofeedback
intervention on performance improvement in athletes
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Figure 2- the curve of the Effect size of mean standard error studies in the model of fixed effects
of the effect of neurofeedback intervention on performance optimization of athletes
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Table 5: statistics of the Effect size of neurofeedback intervention on optimizing athletes’

performance
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Figure 3 - Index of structural parameters regarding the implementation of neurofeedback
intervention to optimize the performance of athletes
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Figure 4 - Pattern analysis path of the effectiveness of neurofeedback intervention on optimizing
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1. Functional Magnetic Resonance Imaging (fmri)
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