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Abstract

In this study, the bibliometric characteristics of research on sports physiology were analyzed via the Biblioshiny
interface within the R programming language. In tihs context, the aim was to reveal the overall structure of the
field of sports physiology and its development throughout its historical progression. General trends and
developments regarding sports physiology research throughout its historical progression were identified through
publications in the Web of Science database; subsequently, the findings were visualized and interpreted via
bibliometric analysis. The scope of the research involved the historical origins of sports physiology studies,
author contributions, document counts, and the most frequently encountered keywords related to the topic.
Analysis results detected a total of 963 studies on sports physiology meeting the relevant criteria between 1985
and 2025, produced by 4369 authors. Peter Peeling was identified as the most prolific author on the subject, with
9 publications. Bibliometric mapping revealed that the most frequently used terms were “physiology,”
“exercise,” and “performance”. In conclusion, the bibliometric analysis conducted within this investigation
shows that sports physiology literature is mainly concentrated around the themes of “physiology,” “exercise,”
and “performance,” whereas the most cited works cover both public health and athletic performance domains. In
the meantime, emerging niche themes such as “sedentary behavior,” “grades,” and “school” appear to signal the
discipline's growing scope toward a holistic integration of performance, health, and educational perspectives.

Keywords: Bibliometric analysis, biblioshiny, performance, sports physiology, web of science

Correspondence: Arif Mert OZKAN, E-mail: ozkanarifmert@gmail.com



https://doi.org/10.70736/spjses.351
https://sportifbakis.com/index.php/pub/index
https://orcid.org/0000-0002-5585-0139
https://orcid.org/0000-0002-8328-2925
https://orcid.org/0000-0002-8350-1307
https://sportifbakis.com/index.php/pub/index
https://orcid.org/0000-0002-5585-0139
https://orcid.org/0000-0002-8328-2925
https://orcid.org/0000-0002-8350-1307
https://sportifbakis.com/index.php/pub/index
https://orcid.org/0000-0002-5585-0139
https://orcid.org/0000-0002-8328-2925
https://orcid.org/0000-0002-8350-1307

Cited in: Ozkan, A. M., Toros, T., & Tek, T. (2026). The scientific atlas of performance: A bibliometric analysis
of sports physiology research. Sportif Bakis: Spor ve Egitim Bilimleri Dergisi, 13(2), 248-261

INTRODUCTION

The intensifying tempo of contemporary life has been impacting people’s physical and
psychological burden, which in turn highlights the significance of engagement in regular
physical activity. Beyond serving as competition and performance-oriented activities only,
physical activity and sports have evolved into fundamental components that counterbalance
the stressors of modern life, regulate metabolic functions, and enhance general health and
well-being (Lee et al., 2012; Schuch et al., 2018; Pekgor et al., 2024). Within this framework,
sports physiology functions as a pivotal discipline that advances both athletic performance
optimization and population health improvement through systematic investigation of the acute
and chronic adaptations manifested by the human organism in response to training, exercise
intensity, and environmental conditions (Rivera-Brown & Frontera, 2012; Spaulding & Yan,
2022; Ashcroft et al., 2024). Therefore, the nexus between contemporary lifestyle imperatives
and sporting practices reveals that sports physiology occupies a role across not only elite
athletic contexts but also a broader domain concerned with enhancing quality of life among
diverse populations (Gillison et al., 2009; Tao et al., 2025).

Scientific inquiry into the sports physiology domain over recent years indicates that this
discipline has increasingly adopted a more comprehensive and multidisciplinary approach
across critical subdimensions such as athletic performance enhancement, health promotion,
injury prevention strategies, and energy metabolism regulation (Gulgosteren et al., 2025;
Padulo, 2025). It has been reported that a surge in sports physiology research has occurred
following the integration of interdisciplinary approaches, technological advancements, and
the growing significance of sports in both elite performance and public health contexts (Kent
& Hayes, 2021; Algin, 2024; Padulo, 2025). With this in mind, the findings derived from
bibliometric analysis and subsequently visualized and interpreted are anticipated to yield
substantive contributions to the existing literature, and the investigation undertaken is
expected to generate a positive impact by raising awareness and serving as a guide for
researchers intending to conduct work in this field.

The current research aims to conduct a detailed descriptive examination of sports physiology
scholarship through systematic bibliometric analysis and to visualize and analyze multiple
dimensions of the field's scholarly landscape, including authorship patterns, frequently used
keywords, temporal trends in research productivity, premier publication venues, and the
thematic organization characterizing the discipline. Through these analytical procedures, the
study attempts to construct a holistic map of sports physiology that illustrates both its
historical evolution and current status, which should offer researchers a panoramic
perspective on the field's intellectual structure and developmental trajectory. Within the scope
of this study, the overall structure of research in the field of sports physiology will be
elucidated, thereby providing researchers with a general overview of the subject.

METHOD
Research Model

The R software environment was employed to conduct a bibliometric analysis of sports
physiology research, based on descriptive data retrieved from the Web of Science (WoS)
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database. Publications pertaining to sports physiology were systematically identified through
the Web of Science indexing system and subsequently subjected to visualization and
interpretation through bibliometric analytical procedures. This study was conducted using the
document analysis technique within the framework of descriptive analysis. The analytical
strategy incorporated both descriptive and evaluative dimensions of bibliometrics. Descriptive
bibliometrics serves to delineate distributions and developmental trends related to authorship,
publication frequencies, temporal patterns, and thematic content within the relevant scholarly
literature, whereas evaluative bibliometrics attempts to describe the relational structures and
interactions between variables embedded within domain-specific literature (Osareh, 1996).

Data collection commenced with an initial search query for “Sport Physiology” within the
Web of Science Core Collection, which yielded 2.976 records. The application of document
type restrictions, limiting results exclusively to peer-reviewed articles, reduced the corpus to
2.079 publications. Further refinement through the application of the “Sport Science”
category filter resulted in 1.016 studies. The final criterion, restricting language to English-
language publications, narrowed the dataset to 963 documents. The investigation proceeded
with this final corpus of 963 documents, which constituted the foundation for all subsequent
bibliometric analyses and interpretations presented in this study. Given that the literature was
intended to be comprehensively covered and the study was specifically designed within the
field of sport physiology, the search process was conducted directly using the term “sport

physiology”.
Data Analysis

The primary objective of the current work was to uncover domain-specific relationships under
the heading of sports physiology through bibliometric analyses grounded in social network
analysis methods. The social network analysis approach facilitates the identification of
principal sources and key contributors within a delimited scholarly field, elucidates the
relationships between identified variables, and enables the visual presentation of these
interactions and structural patterns (Newman, 2001; Freeman, 2004).

The bibliometric analysis method employed in this investigation possesses the capability to
perform multiple analytical functions appropriate for social network examination. Retrieved
data were converted into an R data frame through bibliometric analysis tools and
subsequently loaded into the analytical environment. Studies satisfying the established data
processing criteria and falling within the scope of the inquiry were transferred to the
bibliometrix package via R, a widely adopted and versatile software environment that
operates in conjunction with the Biblioshiny interface (Moral-Mufioz et al., 2020). The
bibliometric analyses focusing on the field of sports physiology were conducted using
Biblioshiny 5.0 on 04 December 2025. Through this computational framework, the scholarly
literature pertaining to sports physiology was systematically visualized and analyzed.

FINDINGS

The results of the bibliometric analysis conducted on sports physiology are presented in this
section. Basic information regarding the field of sports physiology, relevant journals and
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publication counts, author contributions, most frequently used keywords, and most cited
sources are included herein.

Table 1. Bibliometric profile of the sports physiology research dataset (1985-2025)

Scopes Results
Timespan 1985-2025
Documents 963
Authors 4369
Authors of single authored documents 60
Co-authors per document 4.54
References 30296

Research on sports physiology within the WoS database spans the period between 1985 and
04 December 2025, the date on which the bibliometric analysis was conducted (Table 1).
Within the specified timeframe and according to relevant criteria, 963 articles on sports
physiology were identified, with contributions from 4369 authors. The data indicate that the
number of single-authored documents stands at 60, while the average number of co-authors
per document is 4.54. Additionally, the total count of references cited within the articles was
found to be 30296.
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Figure 1. Annual evolution of scientific production in sports physiology

The line chart in Figure 1 illustrates the annual numbar of publications specific to the field of
sports physiology. Although the volume of publications produced within the domain exhibited
periodic fluctuations throughout the historical timeline, a general upward trend is evident. The
highest level of productivity was observed in 2023. According to the scientific productivity
graph, the number of studies in the relevant field appears to have decreased in 2025.
Considering that the research was conducted within 2025, it can be stated that an incomplete
year is included in the analysis, which may account fort he observed lower value.
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Figure 2. Scientific output of the most prolific authors

Analysis of authorial output identifies Peter Peeling as the leading contributor to the field with
nine publications, followed closely by Gregoire P. Millet with eight (Figure 2). The third
position in the ranking of most productive authors is shared by Brian Dawson, Carl Foster,
James P. Morton, and David B. Pyne, each with 7 publications. The bibliometric analysis
conducted in this study was based on a single concept, which can be considered a focused
domain analysis. While the inclusion of alternative terms “sports physiology” was intended to
capture the core literature of the field. However, considering that studies containing this term
may also represent different subfields, it is possible that authors from various related areas
were included in the analysis results. In this context, even thought the number of studies may
be relatively high, the productivity levels of authors may still vary considerably.
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Figure 3. Temporal production dynamics of leading contributors
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The temporal distribution of output among top scholars reveals distinct activity patterns
(Figure 3). Peter Peeling’s production clusters between 2017 and 2025, with the highest
concentration of output occurring in 2019. Millet's publication record, however, exhibits a
more protracted engagement spanning from 2007 to 2025, with 2023 and 2025 noted as years
of significant frequency. According to the findings, it is observed that the years in which
researchers have produced the highest number of publications are closer to the present time.
This is consistent with the finding that the number of publications in the field of sports
physiology has increased as it approaches 2025.
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Figure 4. Visual representation of dominant keywords (word cloud)

The word cloud represents the lexical landscape in the field of sports physiology. The word
cloud is a visualization where the 50 most common terms in the field are depicted in varying
sizes according to their frequency of use. An analysis of the word cloud indicates that
“physiology,” “exercise,” and “performance” are the central semantic nodes (Figure 4). The
co-occurrence of the terms “physiology”, “exercise, and “performance” reflects the
conceptual structure of sports physiology, in which exercise serves as the primary stimulus,
physiological responses represent the underlying mechanisms, and performance outcomes
constitute the applied output of these adaptations.
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Figure 5. Most frequently used words

The quantitative analysis presented in Figure 5 highlights the most frequently employed terms
within the sports physiology domain. The word “physiology” is the most common term,
accounting for %13 (411 occurrences), followed by “exercise” at %9 (291 occurrences) and
“performance” at %9 (289 occurrences). These are followed by secondary concepts such as
“strength” at %3 (107), “sport” at %3 (97), and “sports” at %3 (93).
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Figure 6. Longitudinal growth dynamics of top keywords

Longitudinal analysis of the top ten keywords reveals that “performance” has registered the
most substantial growth throughout the observed timeframe, exhibiting a sustained and
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accelerating upward trajectory, particularly post-2010 (Figure 6). Concurrently, “exercise”
and “physiology” have demonstrated significant expansion among the leading terms. While
“exercise” displayed an earlier emergence in the historical timeline, recent trends indicate a
convergence wherein all three terms are now among the most frequently used, interlocking
vocabulary of the field.
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Figure 7. Most productive journals in the field of sports physiology

Analysis of journal productivity, through the chart in Figure 7, identifies the Journal of
Strength and Conditioning Research as the most prolific outlet with 77 publications, followed
by the International Journal of Sports Physiology and Performance with 71 publications, and
the Journal of Exercise Science & Fitness with 66 publications. It can be stated that the
identified journals have played a pioneering role in the field and have contributed to the
developmental process of sports physiology.
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Figure 8. Strategic thematic map of research clusters
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Thematic mapping elucidates the field's conceptual architecture by distributing research topics
across four distinct quadrants based on their centrality and density (Figure 8). The upper-right
quadrant identifies “physiology,” “performance,” “exercise,” and “strength” as Motor
Themes, or well-developed, structural pillars that drive the discipline. Niche Themes such as
“sedentary behavior,” “grades,” and “school” occupy the upper-left, representing specialized,
isolated lines of inquiry with limited integration into the main network. The lower-right
quadrant features Basic Themes including “fitness,” “physical-activity,” and ‘“athlete,”
characterizing foundational concepts that are transversal yet less structurally developed.
Finally, the lower-left quadrant houses Emerging or Declining Themes, represented by
“children,” “health,” and “physical fitness,” signaling topics that are currently peripheral or
transitional within the scholarly landscape.

Table 2. Top cited publications in the global sports physiology literature

Publication Author Citation Count

Sitting time and mor_tallty from all causes, cardiovascular Katzmarzyk et al. (2009) 1216
disease, and cancer

Talent identification and development in soccer Williams and Reilly (2000) 585

Critical power: Impllcatlon_s for determination of VO and Jones et al. (2010) 462
exercise tolerance

Recovery and performance in sport: Consensus statement Kellmann et al. (2018) 452

National athletic trainers’ association position statement:
: ton p Casa et al. (2015) 445
Exertional heat illness

Citation analysis in Table 2 identifies “Sitting time and mortality from all causes,
cardiovascular disease, and cancer” (1.216 citations) as the premier work within the domain.
The prominence of this study may be attributed to the comprehensively designed search
strategy. In this context, it may also stem from the inclusion of the public health domain,
which encompasses aspects related to sports physiology. Following this, “Talent identification
and development in soccer” (585 citations) secures the second position. The third most
influential publication, “Critical power: Implications for determination of VO,max and exercise
tolerance” (462 citations), addresses fundamental physiological assessment and endurance
thresholds. Rounding out the top five are the “Recovery and performance in sport: Consensus
statement” (452 citations) and the “National Athletic Trainers’ Association position
statement: Exertional heat illness” (445 citations), which collectively emphasize the critical
importance of athlete recovery protocols and environmental safety standards in modern
practice.

DISCUSSION AND CONCLUSION

This section discusses the findings visualized via the bibliometric analysis, interpreting them
within the broader landscape of sports physiology research.

The temporal distribution of publications in sports physiology exhibits a distinct trajectory
characterized by periodic fluctuations, culminating in a peak in 2023. This surge in output
aligns with parallel developments in the broader sports science context. Recent literature
documents substantial increases in global investment toward sports technologies, performance
analytics, athlete health monitoring systems, and physiological assessment platforms during
the 2022-2023 period (Kaya & Algin, 2022; Qi et al., 2024). Such financial and infrastructural
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commitments have accelerated advancements across multiple domains intersecting with
sports physiology, fostering expanded research inquiry. These factors likely explain the
marked elevation in publication volume observed in 2023, reflecting both enhanced research
capacity and intensified scholarly engagement with the discipline.

The bibliometric examination of author productivity identifies Peter Peeling as the most
prolific contributor, with nine publications, followed closely by Gregoire P. Millet, with eight
publications. A closer examination of these scholars' academic profiles reveals several
distinguishing characteristics that may illuminate their prominence within the field. Both
researchers hold professorial appointments at major university institutions and possess
backgrounds as accomplished triathlon athletes, which likely engender a sustained and deeply
informed engagement with sports physiology. Their research portfolios demonstrate
specialization in domains connected to athletic performance, including performance nutrition,
iron metabolism and homeostasis, biochemical adaptations, altitude and heat acclimatization,
interval training optimization, fatigue physiology, and endurance training. This specific
expertise, combined with experiential knowledge of the sports environment, positions these
scholars to approach the field through a multidisciplinary lens. Such integrative perspectives
have likely facilitated their substantial contributions, securing their positions as the field's
most productive researchers.

Further analysis of publication chronology reveals distinct patterns in each author's scholarly
trajectory. Peeling's research output spans the period from 2017 through 2025, with a notable
concentration in 2019. On the other hand, Millet's publication record extends across a more
protracted timeline, from 2007 to 2025, with particular density evident in 2023 and 2025.
These divergent patterns may be explained by contextual factors shaping research
productivity. Peeling’s role as Research Director at the Western Australian Institute of Sport,
a position predicated on a partnership with The University of Western Australia, might have
provided access to interdisciplinary infrastructure and diverse athlete populations. This
institutional synergy, established from 2017 onward, likely facilitated his inclusion in
numerous collaborative projects, culminating in the heightened output observed in 2019. In
contrast, Millet’s sustained presence since 2007 reflects enduring leadership within the
discipline. His establishment of a dedicated laboratory focusing on environmental physiology,
which is a specialized subdomain looking into physiological responses to environmental
stressors, has enabled concentrated inquiry within this niche. The recent intensification of
scholarly interest and funding in environmental physiology, driven by concerns regarding
climate adaptation and performance in extreme conditions, may partially explain the increased
publication density in Millet's recent work.

The lexical landscape of sports physiology research, as revealed through keyword frequency
analysis and visualization techniques, demonstrates clear hierarchical organization. The terms
“physiology,” “exercise,” and “performance” emerge as the most frequently deployed
concepts within the field's scholarly discourse. This terminological predominance aligns with
the foundational definition of sports physiology as the discipline concerned with elucidating
the effects of exercise on physiological systems and determining how these adaptive
responses manifest in athletic performance (Pate & Durstine, 2004; Kent & Hayes, 2021,
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Matthews et al., 2024). These three terms constitute the core terminology of the discipline.
Their prominence across metadata, titles, abstracts, and manuscript content is therefore
expected, reflecting their status as foundational constructs.

Temporal analysis of keyword usage density reveals persistent and intensifying deployment
of “physiology,” “exercise,” and “performance” in recent years. This sustained emphasis
could reflect broader transformations in the discipline’s methodological capabilities and
conceptual scope. Advances in technology and data acquisition have enabled contemporary
physiology to examine multidimensional systems affecting human performance holistically,
rather than focusing solely on metabolic or cardiovascular processes. Modern sports
physiology now encompasses multidimensional systems affecting human performance
holistically, integrating biomechanical, neuromuscular, psychological, and environmental
dimensions. Such expansion has amplified the importance of exercise applications and
performance measurement. The frequent invocation of these concepts within recent literature
thus represents an alignment with evolving research priorities.

The journals with the highest publication volume in sports physiology are the Journal of
Strength and Conditioning Research, the International Journal of Sports Physiology and
Performance, and the Journal of Exercise Science and Fitness. Several characteristics
distinguish these outlets and may account for their prominence. Each journal holds substantial
impact and visibility within the international sports science community, has an editorial scope
embracing diverse training methodologies, and leads in areas overlapping with current trends.
In addition, the provision of open access and the support for both clinical and performance-
oriented research may be rendering these venues particularly attractive to researchers aiming
to maximize visibility and impact. Therefore, it can be stated that they experience substantial
publication demand, produce a high volume of field-specific research, and consistently rank
among the top three outlets in this area

Thematic mapping derived from bibliometric analysis illuminates the conceptual structure of
sports physiology scholarship. The analysis has identified “physiology,” “performance,”
“sport,” “exercise,” “strength,” and ‘“sports” as motor themes-central research domains
characterized by high density and centrality. These themes constitute the discipline's primary
research axes and attract concentrated scientific production. Their dominance reflects the
fundamental nature of sports physiology, which prioritizes understanding athletes'
physiological states and the resulting performance capabilities. The preponderance of research
addressing these core concerns is therefore consistent with the discipline's foundational
mission. Complementing these motor themes, the analysis reveals “sedentary behavior,”
“grades,” and “school” as niche themes. These represent specialized, less developed foci. The
emergence of such themes merits attention, as they may be signalling evolving boundaries
and expanding applications of sports physiology knowledge. The World Health Organization
and national health authorities have been promoting policies aimed at mitigating sedentary
lifestyles and promoting physical activity among youth (Bull et al., 2020; Sekeroglu et al.,
2025). Those public health initiatives might have directed scholarly attention toward
examining relationships between physical activity in educational settings and academic
performance, domains traditionally peripheral to sports physiology but increasingly
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recognized as relevant applications of the discipline's knowledge base. This evolution
suggests that sports physiology is beginning to encompass broader dimensions beyond elite
athletic performance, extending into public health and education. However, as this expansion
is still ongoing and these themes have not yet attained the density and centrality characteristic
of motor themes, their classification as niche themes seems appropriate, which reflect their
status as emerging rather than established research areas.

The bibliometric analysis identifies the most frequently cited articles within sports physiology
literature as “Sitting time and mortality from all causes, cardiovascular disease, and cancer,”
“Talent identification and development in soccer,” and “Critical power: Implications for
determination of VO,max and exercise tolerance.” Examination of these influential works
reveals their collective representation of the field's conceptual breadth. The first article
addresses the public health dimension of physical activity and physiological function,
extending inquiry beyond individual athletic performance to encompass chronic disease risk
and population health outcomes. The second highly cited work situates talent identification
and development processes within scientific frameworks, demonstrating how sports
physiology principles inform athlete selection and long-term development strategies. The
third article engages with fundamental physiological measurement concepts and constructs,
addressing the determination of maximal oxygen uptake and exercise tolerance through the
critical power paradigm. The citation prominence of these diverse works suggests their broad
applicability across multiple contexts, and their influence likely derives from this
transferability, as the principles and findings they articulate possess relevance across
numerous sport disciplines and extend into non-athletic physical activity contexts. Therefore,
it can be argued that the most impactful sports physiology research often goes beyond narrow
specialization and offers insights relevant to varied populations and settings.

In conclusion, the bibliometric analysis conducted within this investigation shows that sports
physiology literature is mainly concentrated around the themes of “physiology,” “exercise,”
and “performance,” whereas the most cited works cover both public health and athletic
performance domains. In the meantime, it is observed that the keywords used and the themes
related to the field show variability. This may indicate that the current structure of the field is
dynamic in nature.

Even though this study may provide a thorough reference for researchers, certain limitations
exist. The analysis is limited to the Web of Science Core Collection and English-language
publications. Additionally, the search was limited to a single query term (Sport Physiology),
which may have excluded relevant literature using alternative terminology. Future research
should incorporate multiple databases and languages to generate more comprehensive results.
Furthermore, contemporary sports physiology extends beyond performance optimization to
include understudied domains such as physical activity in youth, sedentary behavior, and
educational environments. Given this expanding scope, researchers can direct scholarly
attention toward these niche themes. Finally, establishing interdisciplinary collaborations
could accelerate progress in these emerging areas and expand the sphere of the current
literature’s influence.
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