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ARTICLEINFO ABSTRACT
Keywords: Background and Purpose: Sport and exercise psychology is one of the major subfields of
psychology. It concentrates on the application and development of psychological theories and
Clinical Sport practices. It helps to understand and enhance human behavior in sport and exercise settings. Clinical
Neuropsychology, sport psychology is a subset of clinical psychology that focuses on people in sports. Neuropsychology
Psychology Sports; is a branch of science that studies the physiological processes of the nervous system and its
Psychology Clinical, associations with behaviors, cognitions, and emotions in individuals with normal and abnormal
Neuropsychology. functioning and related disorders to brain injury. This study aimed to introduce and review clinical

sports neuropsychology (CSNP) and related scopes in past, present, and future studies.
Method: This study is a review study without meta-analysis.
Results: Accordingly, we mentioned the past and present CSNP studies. We have also provided
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Introduction

sychology is the study of the behavior and

mental processes (1). Sport psychology, or

more appropriately, sport and exercise
psychology is a specialty within the wider science of
psychology. It stresses the association of
psychological and behavioral rules that influences
performance and how these can be applied (2).
Clinical sports psychology is a rapidly growing
discipline that combines clinical research and
interventions from clinical psychology with sports
psychology and practice. The origins of
contemporary neuropsychology are based on the
examination of brain-behavior associations. Clinical
neuropsychology IS the experimental
implementation of the biological approach of
neuroscience. It accentuates the comprehension of
the pathology of the central and peripheral neuron
systems. It also emphasizes the interconnected
quantification of neuro-cognitive functions and their
impact on day-to-day actions.

Clinical ~ sport  neuropsychology is a
multidisciplinary field of research. To examine the
learning conditions and peak performance of athletes
CSNP uses experimental and laboratory methods of
neuropsychology, clinical sports psychology, and
cognitive sports neuroscience. The present study
aimed to review the methods and researches of
clinical sport neuropsychology in different periods.
We have been reviewed various studies in this field.

Method
This study is a review study without meta-analysis.

Findings

Past research areas

Before engaging in recent research in sports
neuropsychology, it is necessary to review some of
the basic concepts of neurophysiology that inspire
research in a functional organization, the
combination of perception and action, and the

various types of information that are organized in the
brain (4).

In this review study, we present past, present, and
future methods and research in the field of clinical
sports neuropsychology. This review introduce the
methods related to neural pathways and body
representations as a group of previous studies (4).
We also introduced contemporary methods such as
electroencephalography (9), neurofeedback (10),
biofeedback (11), heart rate variability (12, 13), skin
conductance (14-16), and cognitive rehabilitation.
Finally, we introduce researchers and methods of
deep EEG or LORETA neurofeedback (17, 18),
transcranial direct current stimulation (19), eye-
tracking (20, 21), and virtual reality (24).

Discussion and Conclusion

We concluded a method such as neurofeedback,
which is based on electroencephalography, has been
considered as an ideal psychophysiological criterion
in sports science due to its response to changes in
psychological and contextual stimuli and
measurement sensitivity (25).

Finally, future research in the laboratory will
focus on the use of the information discussed in this
review to improve the learning process. Using
laboratory methods such as functional magnetic
resonance imaging and deep cerebral electrography
or LORETA neurofeedback, the classification of
neural markers to track the learning process will
continue, with the preferential participation of
multiple memory systems for efficient consolidation
and recall of this information. Researchers in the
future will move on to understanding how
information is consolidated during sleep and whether
there is a way to increase an athlete's sleep time that
is more useful for transmitting information related to
long-term memory. In addition, the development of
devices such as electrical brain stimulation devices
to facilitate the operation of the optimal memory
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system for classifying specific structures is
important; These methods can help researchers
prevent memory / stimulus system mismatches that
lead to poor performance. The long-term goal of
researchers could be to provide teams with a way to
strengthen their training by measuring how their
players are progressing with  neural-level
rehabilitation programs, and to use this information
to create appropriate interventions to bring all
players to the desired skill level. These methods can
give teams a competitive advantage in situations
where they are physically, technically and tactically
same level.
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¢ high-performance sports

7 point of gaze

8 micro-saccades movement
® fixed eye movement

10 virtual reality
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! LORETA neurofeedback

2 transcranial direct current stimulation (tDCS)
3 neuromodulation

4 pye-tracking

5 motor performance
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