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ABSTRACT

Given the significance of cognitive components in optimal athletic performance
and the necessity of understanding the current state of research in this field, the present study employed
a bibliometric approach to analyze active journals, prominent researchers, and other quantitative in the
first section, followed by a narrative review of these studies in the second section.

[VETEEE This research was performed by combining bibliometric analysis and narrative review

” o« ” u

methodologies. Keywords such as “cognitive training,” “computer-based cognitive training,” “cognitive
games,” “computerized cognitive games,” “perceptual training,” “cognitive-motor training,” and “athletic
performance” or “athletes’ performance” were searched in the Web of Science database between
January 30, 2000 and January 30, 2025. Initially, 165 articles were identified, and 30 articles were selected
for analysis after screening. These were examined using VOSviewer software, version 1.6.18.0 and Excel.
[{EETTE The findings indicate that out of 619 citations, the highest number of citations and publications
occurred in 2024, with the Frontiers in Psychology Journal being the most prominent journal. The primary
scientific domains were sports sciences and medicine, with cognitive training, perceptual-cognitive
training, and sports performance being the most frequently used keywords. In the analysis of knowledge-
producing countries, England and Germany emerged as the central nodes of the main clusters.

Given some contradictory findings, it appears that the effectiveness of such training becomes
moretangible under pressure or near-real performance conditions and when secondary neurophysiological
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Introduction

xamining the factors contributing to ath-

letes achieving peak performance repre-

sents one of the most fascinating research

domains actively pursued by sports sci-

ence and rehabilitation researchers. Cog-
nitive components are among the most crucial charac-
teristics that athletes must consider alongside physical,
technical, and tactical elements. Consequently, numer-
ous methods have been developed to enhance cognitive
functions. Among these approaches, cognitive training
has emerged as a prominent method for performance en-
hancement. Cognitive training encompasses systematic
exercises to improve cognitive components such as mem-
ory, attention, and related functions. In this context, vary-
ing results and uncertainties exist regarding the concept
of near and far transfer, where some studies demonstrate
successful transfer to real-world settings.

At the same time, other researchers maintain that such
transfer rarely occurs. Therefore, investigating the un-
derlying causes and mechanisms for the effectiveness
observed in some studies and its absence in others holds
particular significance. Given the established relationship
between cognitive components and athletic performance,
the impact of cognitive training on sports performance,
and the importance and necessity of this topic—coupled
with the lack of coherent conclusions regarding its ef-
fectiveness and the need for continued research in this
field—understanding the current state of research in this
area appears crucial as a first step. Considering the points
outlined in the first section of this research, the study be-
gins by examining the results of bibliometric analysis of
this topic, followed by a narrative review of findings from
selected research studies. This dual approach ensures a
comprehensive understanding of the quantitative research
trends and the qualitative insights from significant contri-
butions to the field.

Methods

The present study employs a combined approach of bib-
liometric analysis and narrative review, wherein publica-
tion trends were first analyzed quantitatively using bib-
liometric methods, followed by a narrative review of the
studies identified in the initial phase. The search was con-
ducted using the Web of Science (WoS) database, widely
recognized as one of the most authoritative academic
databases. The search period spanned from January 30,
2000, to January 30, 2025.

Scientific Journal of

Given the focus on the impact of cognitive training on
sports performance, specific keywords were strategi-
cally employed. For intervention types, the search terms
included “cognitive training,” “computerized cognitive
training,” “cognitive games,” “computerized cognitive
games,” “perceptual training,” “cognitive-motor train-
ing,” along with “sports performance” or “athlete per-
formance.” The initial search yielded 165 articles, which
were subsequently filtered based on the search strategy
criteria, resulting in a final selection of 30 relevant articles
after removing those that did not align with the research

objectives.

EEINT3

For inclusion in the analysis, studies had to be con-
ducted specifically with athlete populations, leading to
the exclusion of research involving elderly individuals,
patients, and ordinary adults. Furthermore, interventions
were required to focus on cognitive training or cogni-
tive games, excluding correlational studies examining
relationships between cognitive components, executive
functions, and sports performance. Additionally, studies
that did not consider sports performance as a dependent
variable were excluded from the analysis. The analytical
process began with citation and frequency analyses us-
ing WoS, and then the extracted text file was examined
using VOSviewer software, version 1.6.18.0. To ensure
comprehensive analysis, the extracted data underwent ad-
ditional processing and analysis using Microsoft Excel,
complementing the WoS analyses.

Results

The findings reveal that the analyzed articles have accu-
mulated 619 citations, with both publication and citation
trends showing a consistent upward trajectory, reaching
their peak in 2024. Among the analyzed papers, the study
by Romeas et al. [34] received the highest number of cita-
tions, followed by Hadlow et al. [25] as the second most-
cited work. In terms of publication venues, three journals
emerged as the primary platforms for this research field,
with “Frontiers in Psychology,” “Psychology of Sport
and Exercise,” and “Journal of Science and Medicine
in Sport” publishing the highest number of articles and
garnering the most citations. WoS analysis revealed that
these publications predominantly fell within the domains
of sports sciences and medicine, followed by various psy-
chology categories, particularly applied psychology.

The co-occurrence analysis of keywords and their
content relationships revealed distinct clustering pat-
terns. The first cluster showed significant co-occurrence
between “‘cognitive training” and terms such as “sports
performance” and “elite athletes.” The second cluster
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demonstrated strong associations between ‘“‘perceptual-
cognitive training” and terms including “sports perfor-
mance,” “sport,” “skill,” and “expertise.” The examina-
tion of international collaboration through co-authorship
analysis revealed that among the 23 countries contrib-
uting to scientific publications in this field, the United
Kingdom, Germany, Italy, Spain, Australia, and Canada
demonstrated the highest levels of collaborative activity
and co-authorship, positioning themselves at the center of
the main research clusters. This pattern of international
collaboration suggests a robust network of research activ-
ity among these leading nations in the field.

Conclusion

The bibliometric analysis dimension of the present study
revealed an increasing trend in research activity over re-
cent years, highlighting the growing significance and
necessity of this research domain. The analysis success-
fully identified and mapped the key contributing coun-
tries, prominent authors, influential journals, and active
scientific fields in this area. Through a comprehensive
examination of the literature, the narrative review compo-
nent demonstrated that despite some evidence indicating
no improvement in sports performance following cogni-
tive training interventions, benefits emerge when there is
alignment between the trained cognitive characteristics
and specific performance requirements or situations.

Furthermore, even in cases where tangible behavioral
changes are not immediately apparent, it can be reason-
ably inferred that cognitive training can enhance neu-
rocognitive efficiency during performance and prevent
performance deterioration resulting from fatigue. A cru-
cial consideration emerged regarding the temporal rela-
tionship between neurocognitive and behavioral changes.
There may be a substantial time lag between observing
neurocognitive adaptations and their subsequent manifes-
tation in observable behavioral changes. These delayed
effects may become more apparent over time as the ad-
aptations consolidate and integrate into performance pat-
terns, although further research is needed to validate these
findings fully.
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13. Anterior Dorsolateral Prefrontal Cortex (DLPFC; BA 9/46)
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