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This study aims to present a comprehensive bibliometric overview of the sport sciences category,

focusing on analyzing the multidisciplinary nature of research. The analysis is based on advanced

topic modeling developed by the Centre for Science and Technology Studies (CWTS), applied to

scholarly outputs from 2001 to 2022 using Clarivate Analytics' Web of Science. Descriptive bibliometric

indicators and topic modeling clustered global research into 4,159 topics, including 60,321 outputs

specific to sport sciences. The results show significant expansion in sport sciences research, with

increased international collaboration and a notable contribution to 1,279 global research topics.

Research activity is concentrated, with 75% of output focused on Biomedical and Social Sciences

themes.Noteworthy areas include injury prevention, performance optimization, psychological aspects

of sports performance, and effective teaching methodologies, highlighting the multidisciplinary

nature of the field. These findings provide valuable insights for guiding evidence-based decision-

making, shaping science policy, and promoting research diversity and collaboration in sport sciences.

Corresponding author: Wenceslao Arroyo-Machado, wences@ugr.es

1. Background

Bibliometrics, the discipline that quantifies the generation and consumption of scientific information,

has been indispensable for interpreting scientific advancement since the 1970s[1]. Descriptive
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bibliometrics offers a tool for determine the evolution, dispersion, and citation of scientific literature

whereas evaluative bibliometrics offers to policy makers rigorous assessment frameworks to enhance

allocation of research funds, refine specific disciplines, and increase research efficacy[2]. Both areas in

bibliometrics involve a systematic analysis of a multitude of data that are captured from bibliographic

databases like the Web of Science (WoS) or Scopus. Thus, through a multifaceted approach, bibliometrics

could provide a comprehensive picture of scientific productivity and influence, enabling a more data-

driven and objective assessments of scientific research[3]. Moreover, the proliferation of data has

complicated obtaining a clear picture of research fronts, but science mapping has emerged as a powerful

bibliometric tool for creating visual representations of research fields and their interrelationships[4]. For

these reasons nowadays bibliometrics has been extensively utilized to analyze multiple research fields,

and sport sciences has not remained on the sidelines.

Biomedicine has been the primary focus of bibliometric analyses in the field of sport sciences. Various

research fronts have been studied, including anabolic steroid usage in sports and its prevalence as a

substance of abuse[5] or determining the nexus between physical activity and health in children, adults

and older adults[6]. The role of technology in sports and health promotion have been another area of

significant bibliometric investigation, shedding light on the transformative effects of technological

advancements in these domains[7]. Additionally, a comprehensive exploration of global research on sleep

studies in athletes was undertaken, covering scholarly outputs from 1966 to 2019[8]. In expanding the

scope of research, bibliometric analyses have been applied to studies concerning coffee/caffeine's relation

to sport[9], as well as exploring the literature on the connection between exercise and neuropathic

pain[10]. Sport biomechanics research has also been under the bibliometric microscope, focusing on

citation metrics as indicators of research excellence[11]. This was supplemented by an investigation into

the most-cited research in sports biomechanics[12]. The impact of outdoor air quality on environments

used for exercise and sports practice was also examined[13]. Finally, research in mindfulness within

sports has been also studied through a bibliometric lens[14]. Indeed, there have been numerous studies

that have analyzed the intersection of biomedicine and sports.

In the same way, there are bibliometric studies in sport sciences related to social sciences, and mainly on

topics within education and economics/management. There are articles that establish a link between

sport management and education management[15], as well as those that assess the progression of

scientific production and map the thematic scope of research in physical education[16]. Other studies
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focus on crucial topics such as inclusion in physical education[17], and the impact of online education in

the realm of sports from 2001 to 2022, particularly during the COVID-19 era[18]. Bibliometrics has also

been employed in sport economics[19], sport policy[20], and sport management[21]. Within this specialty,

other studies have discussed topics related to the management of sport organizations and events[22], or

have aimed to identify the scientific production on sports sponsorship[23]. Innovation in sports is

another topic that has been analyzed, providing a more contextual focus[24]. Likewise, other studies have

discussed the most relevant journals that publish research work on sport management[25][26].

More peripheral areas such as the intersection of sport and psychology have focused on the intellectual

foundation of the subjects[27]. Additionally, sport history journals have been evaluated using several

metrics[28]. We must not overlook certain bibliometric studies that have centered on specific sports

disciplines, including rugby[29], judo[30][31], futsal[32], taekwondo[33][34], combat sports[35], fitness[36],

and women's football[37]. Taking a geographical perspective, there are studies that have conducted a

comprehensive analysis of collaboration patterns among countries, revealing a notable increase in

international partnerships[38]. Research efforts in South American countries have also been examined,

covering a time span from 1970 to 2012[39]. Lastly, it is crucial to acknowledge studies distinguished by

their methodological ambition. These papers conduct structural analyses of domains within sport

sciences, deploying advanced mapping centered on citation analysis[40], co-word networks[41][42], or

social network analysis[43].

Based on an analysis of the existing literature, three significant aspects become apparent. Firstly, the

multidisciplinary nature of sport sciences is emphasized, as it intersects with both health and social

sciences. Secondly, the bibliometric approach to sport sciences has been conducted in a fragmented

manner impeding to obtain a comprehensive picture of global trends, actors, and significant topics.

Thirdly, a limited number of bibliometric experts have exhibited interest in this field, resulting in articles

focusing on descriptive bibliometrics and basic counts. Currently, bibliometrics is a field closely linked to

big data and data science[3]. Therefore, it facilitates the implementation of more sophisticated techniques,

such as advanced topic modeling, allowing for the exploration of complex research structures from

millions of scholarly outputs simultaneously[44][45]. As bibliometricians, these maps are essential today

for the detection of central and emerging topics that can assist in the organization of scientific agendas.

Building on the identified gaps in the literature, this study is guided by the following research questions:

1. How has scientific production in sport sciences evolved over the past two decades?
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2. To what extent is sport sciences a multidisciplinary field?

3. What are the major research topics within sport sciences, and how are they distributed across

different scientific domains?

To address these questions, this study aims to provide a comprehensive and multidisciplinary

bibliometric analysis of sport sciences. The main objective is to move beyond fragmented approaches

and offer a broader view of the field’s development, research structures, and thematic trends. The present

article seeks to fill these knowledge gaps by pursuing the following objectives:

1. To provide a bibliometric contextualization of the global evolution within the sport sciences

category in the Web of Science from 2001 to 2022.

2. To analyze the overall research trends and the multidisciplinary nature of sport sciences using

advanced topic modeling techniques.

3. To explore the main research topics within sport sciences and compare their distribution with

global research trends.

2. Methods

The main source of information for this study is Clarivate Analytics' Web of Science. This bibliographic

database has three main indexes: Science Citation Index Expanded (SCIE), Social Science Citation Index

(SSCI), and Arts and Humanities Citation Index (AHCI), where the scientific production of national and

international reference can be found[46]. This is why it is a leading tool for research evaluation and policy

science. The database was accessed through InCites, the bibliometric suite that is part of the Clarivate

Analytics ecosystem of tools and is focused on the evaluation of scientific production. It allows the

generation of a range of bibliometric indicators based on data from the three main indexes of Web of

Science (SCIE, SSCI, and AHCI) and Emerging Sources Citation Index (ESCI) at diverse levels (e.g., authors,

research areas, countries, etc.). In this manner, we have generated an exhaustive dataset encompassing all

scholarly outputs in the field of sport sciences, categorized by country, using InCites analysis by "Research

areas" (Web of Science category level) and "Locations" (country level). This dataset includes all articles and

reviews published between 2001 and 2022.

The bibliometric indicators provided by InCites and descriptive statistics were used for the analysis of

sport sciences scholarly outputs. Furthermore, we have also explored the main research fronts of this

research field using topic modeling, a technique that identifies thematic structures in large text datasets.
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In this study, we apply the solution developed by the Centre for Science and Technology Studies (CWTS) for

its Leiden Ranking[47]. This thematic classification is performed through a network-based clustering

approach, conducted annually by CWTS, clustering the articles and reviews published from 2000

onwards, which are indexed in the three main indexes of Web of Science (SCIE, SSCI, and AHCI), based on

the citations among them[48][49]. This method enables large-scale topic classification with very high

granularity, distinguishing between macro, meso, and micro levels. The micro-level clusters, in

particular, allow the identification of research fronts. Its relevance is further demonstrated by its

subsequent integration not only into Web of Science, but also through its adaptation in other major

databases such as OpenAlex. The clustering algorithm, optimized for large-scale bibliometric networks,

results in 4,159 (micro-level fields of science), which are then overlapped with the 254 categories of Web of

Science (excluding multidisciplinary). From there, one of the five main research areas (macro-level fields

of science) of these categories is assigned to each research topic if at least 25% of the publications belong

to it. The distribution of these 4,159 global categories or micro-topics is analyzed, and then the

contribution of sport sciences to these topics within the context of worldwide science is examined. The

result is a thematic map of science in which each node represents a research topic. The color of the node

represents the main area, and the positions of the nodes on the map reflect the citation links. Using this

thematic map as a basis, the production of sport sciences has been overlayed on it, allowing the

identification of its main research topics.

The supplementary material (SM) includes a.xls file with these sections: global bibliometric indicators in

the sport sciences (SM_Sheet1), main indicators at country for two different period (SM_Sheet2), list of

4,159 research topics for world science research (SM_Sheet3), a detailed description of main research

topics in sport sciences (SM_Sheet4) and the number of journals included in the Journal Citation Reports

(JCR) in the sport sciences category and the topic distribution according to the Gini Index are as follows

(SM_Sheet5). The dataset is available at Zenodo (https://doi.org/10.5281/zenodo.8171511). To facilitate the

comprehension of the clusters an interactive world map (corresponding to Figure 1 of this article) and

another for sport sciences (Figure 2) have been shared (https://doi.org/10.5281/zenodo.7973574). Finally,

the results section is organized as follows: Section 3.1 presents the indicators and identifies the principal

contributors among countries. Section 3.2 provides a topic analysis, offering an overview of 4,159

research topics applied to global scholarly outputs as a comparative framework for subsequent specific

research topics in sport sciences. The results culminate with a comprehensive delineation of main

research topics.
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3. Results

3.1. Bibliometric context

To better understand these trends, we first examine the bibliometric indicators that provide a broader

perspective on the field's evolution. Table 1 and data included SM_Sheet1 (supplementary material)

presents the bibliometric analyses of the sport sciences literature from 2001 to 2022, revealing several

trends. The volume of scholarly outputs in the field has shown steady growth. For example, the number

of documents increased from 4,814 in 2001 to 13,279 in 2022. A trend toward international collaboration is

particularly evident, with the percentage of international collaborations escalating from 12.07% in 2001

to 30.48% in 2022, and the average number of authors per paper also showing progressive growth from

3.676 in 2001 to 5.525 in 2022. However, the percentage of documents in first quartile (Q1) journals, after

2001 (51.31%), has exhibited a downward trend with a trough of 30.72% in 2020, potentially reflecting

shifts in publication practices and journal standards. These patterns highlight the increasing

globalization of sport sciences research. They also suggest that publication dynamics are changing,

which may influence how the relevance and impact of the field are perceived. Taken together, these

findings illustrate the dynamic evolution of the sport sciences research landscape over the past two

decades, characterized by a growing research output, heightened international and multi-author

collaboration.

Period
Scholarly

outputs

Scholarly outputs in Q1

journals

Times

cited

% International

collaborations

Coauthorship

average

2001-2005 26.599 12,387 1,289,775 13.27 3.76

2018-2022 71,049 16,741 519,490 29.76 5.30

GLOBAL (2001-

2022)
207,032 72,771 514,8641 23.44 4.47

Table 1. Main bibliometrics indicators in sport sciences between 2001 and 2022

Building on this, we now turn to the contributions of various countries, highlighting their evolving
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impact on sport sciences research. Figure 1 and SM_Sheet2 shows the production and impact in sport

sciences of several countries. In the period of 2001-2005, the leading countries in sport sciences research

according to the number of scholarly outputs were the United States, the United Kingdom, Canada,

Australia, and Germany. During 2018–2022, these countries remained predominant. However, new

contributors also emerged, such as Spain, Brazil, and China. Throughout these periods, the United States

maintained its leadership in terms of scholarly outputs volume but experienced a slight decrease in its

Category Normalized Citation Impact (CNCI), from 1.108 to 1.151, and the proportion of documents in Q1

journals, from 50.5% to 34.99%. Conversely, the United Kingdom and Australia not only substantially

increased their production, the United Kingdom from 2,825 to 9,046 and Australia from 1,803 to 7,254, but

also improved their Category Normalized Citation Impact, the United Kingdom from 1.039 to 1.480,

suggesting their growing influence in the field of sport sciences.

Figure 1. Production and impact of various countries in sport sciences. Indicators: Category Normalized

Citation Impact (CNCI) is the actual citations divided by category expected citations.Scholarly outputs = nr

of article and reviews. % Documents in Top10%: share of 10% citation-ranked scholarly outputs in all fields.

Complete data available at SM_Sheet2

Beyond the leading contributors, other regions have also demonstrated notable advancements, further

diversifying the global research landscape. The Scandinavian countries, namely Sweden, Norway, and

Denmark, also demonstrated considerable progress. Sweden increased its scholarly outputs from 610 to

1,571 and maintained a high percentage of documents in Q1 journals, around 50%. Norway distinguished
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itself with a high in category normalized citation impact 1.742 and a high percentage of documents in Q1

journals of 55.67%. Denmark also improved its scholarly outputs from 343 to 1264 and boasted a

remarkable percentage of documents in Q1 journals of 57.56%. Spain, a new entrant in the list of leading

producers in the second period, exhibited a substantial increase in international collaborations, from

30.84% to 55.11%, and a commendable Category Normalized Citation Impact of 1.370, despite a slight

decrease in its proportion of documents in Q1 journals from 49,23% to 33.36%. Lastly, China, another

newcomer in the second period, despite exhibiting a lower category normalized citation impact (1.051),

sustained a percentage of documents in Q1 journals of 29.34%.

3.2. Advanced topic modeling: World map

Having established the global distribution of research outputs, we now explore how research topics are

structured across different scientific domains. In Table 2 and Figure 2, we present an overview of the

major research topics worldwide that have been identified, encompassing a vast collection of 11,305,631

documents distributed across 4,159 distinct research topics. These cluster topics are categorized into five

broad areas. The distribution of research topics and scholarly outputs demonstrates a relatively

homogeneous spread across the fields, although there are variations in their proportions. Biomedical and

health sciences is during 2018-2022 the most prominent area, capturing a significant share of the topics

at 31.88% and a substantial portion of the scholarly outputs at 34.46%. Social sciences and humanities

exhibit the lowest number of topics, accounting for 11.13% of the topics and 9.28% of the scholarly

outputs. This concentration in biomedical and health sciences aligns with the historical trajectory of

sport sciences research, which has predominantly focused on physiological, medical, and performance-

related aspects, while social and computational dimensions remain underdeveloped. The presented data

is complemented by a two-dimensional distribution, visually representing the relationships and patterns

between different topics. We recommended check supplementary material for a better understanding of

the figures.
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Map Color Fig. 2 Area
Nr. Research

topic clusters

% Research

topic clusters

Nr. Scholarly

outputs

Nr. Scholarly

outputs

Social sciences and

humanities
463 11.13% 1,049,567 9.28%

Biomedical and health

sciences
1,326 31.88% 3,896,255 34.46%

Physical sciences &

engineering
1,120 26.93% 3,117,566 27.58%

Life and earth sciences 534 12.84% 1,553,939 13.74%

Mathematics and

computer science
716 17.22% 1,688,304 14.93%

TOTAL 2018-2022 4,159 100% 11,305,631 100%

Table 2. Overview of the worldwide research topics between 2018 and 2022
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Figure 2. Worldwide research topic clusters between 2018 and 2022. Each cluster represents a research topic,

the size reflects the number of scholarly outputs, and the color the area.

Interactive map  https://doi.org/10.5281/zenodo.8171511.

Clusters description  https://doi.org/10.5281/zenodo.7973574 (SM_Sheet3)

3.3. Advanced topic modeling: Sport sciences map

Narrowing our focus to sport sciences, we analyze its thematic distribution and how it aligns with global

research trends. Table 3 and Figure 3 provides an overview of the distribution of 60,321 scholarly outputs

clustered in the category of sport sciences. The analysis identifies 1,279 distinct research topics. Most of

these are concentrated in biomedical and health sciences, which make up 61.45% of all topics. This area

also accounts for 90.69% of the total publications. In contrast, social sciences and humanities account for

a smaller proportion of topics, making up 14.54% of the total. Publications in this category represent

7.70% of the overall scholarly output. The remaining categories, namely physical sciences and

engineering, life and earth sciences, and mathematics and computer science, each contribute

approximately 8-9% of the total topics identified within the field of sport sciences. These figures reflect

→

→
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where sport sciences research is positioned within the global academic structure, with its primary

contributions aligned with biomedical disciplines and a secondary presence in social sciences. It is

important to note, however, that these categories exhibit relatively lower scholarly outputs, amounting to

less than 1%.

qeios.com doi.org/10.32388/LXCEUL 11

https://www.qeios.com/
https://doi.org/10.32388/LXCEUL


Map Color Fig. 3 Area
Nr. Research

topic clusters

% Research

topic clusters

Nr. Scholarly

outputs

Nr. Scholarly

outputs

Social sciences and

humanities
186 14.54% 4,644 7.70%

Biomedical and health

sciences
786 61.45% 54,705 90.69%

Physical sciences &

engineering
97 7.58% 332 0.55%

Life and earth sciences 95 7.43% 290 0.48%

Mathematics and

computer science
115 8.99% 350 0.58%

TOTAL 2018-2022 1,279 100% 60,321 100%

Table 3. Overview of the research topics for sport sciences between 2018 and 2022
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Figure 3. Research topic clusters for sport sciences between 2018 and 2022. Each cluster represents a

research topic, the size reflects the number of scholarly outputs, and the color the area.

Interactive map https://doi.org/10.5281/zenodo.8171511

Clusters description https://doi.org/10.5281/zenodo.7973574 (SM_Sheet4)

3.4. Analysis of the evolution of research topics

Examining the temporal evolution, we see how the concentration of research topics has changed over

time, revealing broader shifts in research focus. Figure 4A illustrates the increasing concentration of

research topics over the past two decades, as evidenced by the rise in the Gini coefficient from 0.7657 in

2001 to a peak of 0.8431 in 2018. This upward trend shows growing inequality in how research efforts are

distributed. Fewer topics now capture a larger share of the scientific output. The sharp increase in

concentration from the mid-2000s to 2018 aligns with broader trends in research specialization, where

established fields attract more funding and citations, reinforcing their dominance in the global scientific

landscape. After reaching its highest point in 2018, the Gini coefficient stabilized and has fluctuated

around 0.839 since 2020. This plateau started with the onset of the COVID-19 pandemic, which may have

→

→
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disrupted normal research dynamics, funding, priorities, and publication patterns. The stagnation in

topic concentration post-2020 suggests that the pandemic may have temporarily altered the trajectory of

scientific specialization, potentially redistributing research efforts across a wider range of topics or

slowing the pace of concentration due to shifting global research agendas.

Figure 4. Evolution of research topic concentration and distribution in sport sciences (2001–2022): (A) Trend

of the Gini coefficient in sport sciences; (B) Evolution of research topic clusters by main areas.

This evolving distribution underscores the dynamic nature of sport sciences research, with certain fields

expanding while others remain stable. Figure 4B presents the evolution of research topics across different

scientific domains, highlighting variations in thematic expansion and stability. Despite the overall trend

toward concentration, some fields have continued to expand. For example, both social sciences and

humanities, as well as biomedical and health sciences, have seen a continuous increase in the number of

research clusters. The expansion in biomedical and health sciences is particularly notable, with the

number of topic clusters growing from approximately 394 in 2001 to 526 in 2022, reflecting sustained

diversification within this domain. Similarly, social sciences and humanities exhibit a long-term upward

trend, albeit with fluctuations, indicating dynamic shifts in research priorities. In contrast, fields such as

physical sciences and engineering and mathematics and computer science display less consistent growth

patterns, with sharp increases followed by periods of decline.
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3.5. Detailed major research topics

With this foundation, we now delve into the specific major research topics that have emerged within

sport sciences. Before we begin, it should be noted that the topics have been assigned to main areas.

However, more interdisciplinary topics may belong to two areas simultaneously, as is the case with

cluster "Delving into prosthetics and EMG". It is assigned to "Biomedical and health sciences" and

"Mathematics and computer science" (SM_Sheet3, Column G). For the purpose of analysis, it is included in the

main areas with the higher contribution. Following a broad overview provided in Table 4, we present

what could be considered the current major topics in sport sciences, specifically those that are most

frequently published internationally. We have included only 39 most representative and the rest are

available in the Supplementary Material (SM_Sheet4).

We have used the research topic keywords for a description with a title and the main lines of research.

Three indicators are included: 1) number of scholarly outputs published on these topics; 2) a percentage

that indicates how many of these outputs are published in the Web of Science category of sport sciences; 3)

a percentage that reflects the contribution of sport sciences to the world. For example, the topic

"Understanding sports dynamics" has globally 10,723 scholarly outputs, of which 7,402 (69%) are from sport

sciences. This indicates topics that, regardless of the field, occupy a principal place in our research.

Similar cases are "Analyzing swimming performance" (57%) or, in the case of social sciences, "Investigating

psychological aspects of sports performance" (41%). This classification not only identifies the most prolific

areas of research but also contextualizes their relevance within the broader scientific landscape, helping

to define how sport sciences integrate into the global research ecosystem.
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ID 3.1 Major Topics in Biomedical and Health Sciences (> 450 papers)
World

papers

Sport

sciences

Nr. %

186

Understanding sports dynamics

a comprehensive exploration of relative age effects, efficacy of small-sided games

and the global popularity and implications of sports like soccer, basketball, and

football.

10,723 7,402 69%

351

Advancing in knee injury treatments

detailed examination of anterior cruciate ligament reconstruction strategies,

double bundle and meniscal repair, and the functional relevance of anterolateral

ligament.

7,175 4,018 56%

324

Shoulder repair interventions

a deep dive into reverse shoulder arthroplasty, treatment of proximal humeral

fractures, arthroscopic rotator cuff repair, and dealing with adhesive capsulitis.

7,100 3,274 46%

612

Performance Analysis of Sport

The front crawl technique, critical power, oxygen uptake kinetics, maximal lactate

steady state, and foot strike patterns.

5,432 3,104 57%

759

Understanding motor disorders

Intensive study of developmental coordination disorder (DCD), related motor

competence, motor skill acquisition, and promoting physical literacy.

6,358 1,367 22%

421

Enhancing knee surgery techniques:

A deep dive into total knee arthroplasty (TKA), high tibial osteotomy, total knee,

and unicompartmental knee surgeries.

7,442 1,362 18%

273

Occupational health and wellness

A holistic approach to occupational physical activity, office worker health,

prescription guidelines, affective responses, and workplace wellness.

8,784 1,341 15%

252 Focusing on falls prevention 8,255 1,336 16%
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ID 3.1 Major Topics in Biomedical and Health Sciences (> 450 papers)
World

papers

Sport

sciences

Nr. %

Highlighting the fear of falls among older adults, community engagement, and the

importance of fall prevention strategies.

303

Unraveling concussion complexities

Study of sports-related concussions, chronic traumatic encephalopathy, and their

impact in athletes.

8,814 1,312 15%

1435

Delving into hip pathologies

Detailed review of femoroacetabular impingement, hip arthroscopy, capital

femoral epiphysis, periacetabular osteotomy, and Legg-Calve-Perthes disease.

3,687 1,133 31%

1323

Nutrition and muscle synthesis

Investigating leucine, beta-hydroxy-beta-methylbutyrate's roles, energy intake,

and appetite control in muscle building.

3,189 1,009 32%

1846

Exploring elbow surgery techniques

Comprehensive analysis of distal humerus, radial head, total elbow arthroplasty,

distal bicep, and supracondylar fracture treatments.

2,549 963 38%

1831

Understanding ankle conditions

Examination of chronic ankle instability, ankle fractures, kinesio taping, and

Ottawa Ankle Rule application.

3,030 945 31%

1644

Cryotherapy and exercise

Investigating the role of cryotherapy in reducing oxidative stress, lipid

peroxidation, and interleukin release post-eccentric exercise.

2,432 854 35%

1112

Delving into tendon pathologies

Comprehensive study of Achilles tendinopathy, patellar issues, and lateral

epicondylitis.

3,845 844 22%

1364 Firefighter safety and wellness 3,251 781 24%
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ID 3.1 Major Topics in Biomedical and Health Sciences (> 450 papers)
World

papers

Sport

sciences

Nr. %

Examining hypothermia risks, heat acclimation strategies, heat stress

management, and hydration in firefighters.

2550

Knee disorder investigations

In-depth exploration of patellofemoral pain syndrome, medial patellofemoral

ligament reconstruction, patellar instability, recurrent dislocation, and trochlear

dysplasia.

1,675 753 45%

438

Innovations in cartilage repair

Research into talus conditions, cartilage tissue engineering, osteochondral defects,

autologous chondrocyte implantation, and chondrogenic differentiation.

5,270 566 11%

1826

Exploring high altitude physiology

Acute mountain sickness, hypoxia, high altitude pulmonary edema and the effects

of hypobaric hypoxia.

2,227 550 25%

191

Investigating hand osteoarthritis in older adults

The potential role of glucosamine, understanding Kashin-Beck disease, and

ADAMTs.

9,421 543 6%

1124

Examining spinal cord injuries

Autonomic dysreflexia, the effects of traumatic injuries leading to paraplegia and

the mechanics of wheelchair.

3,796 524 14%

477

Delving into cardiovascular health

Understanding heart rate variability, baroreflex sensitivity, the link to metabolic

syndrome.

5,048 518 10%

2420

Examining physical health during pregnancy

pelvic girdle pain, the role of abdominal muscles, and the impact on pregnant

women.

1,752 493 28%

566 Investigating muscle health 8,619 484 6%
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ID 3.1 Major Topics in Biomedical and Health Sciences (> 450 papers)
World

papers

Sport

sciences

Nr. %

sarcopenia and sarcopenic obesity, the use of dual-energy x-ray absorptiometry,

and the obesity paradox.

389

Exploring rehabilitation techniques for stroke patient

the use of serious games, virtual reality, and kinect systems.
7,370 479 6%

Table 4. Major research topics in sport sciences between 2018 and 2022
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ID 3.2. Major Topics in Social Sciences and Humanities (> 50 papers)
World

papers

Sport

sciences

Nr. %

202

Investigating psychological aspects of sports performance

The roles of mental toughness, attention, burnout, anxiety, and passion in athletes.
4,379 1,799 41%

2894

Studying the pedagogy of sport and physical education

The training of physical education teachers, the role of games in teaching, and the

influence of kinesiology in school physical education.

1,308 508 39%

1426

Impact of large-scale events

An exploration of how large-scale leisure events, particularly in London, impact

politics and women's experiences.

3,603 385 11%

308

Psychology of motivation and achievement

Entered on motivational climate, drawing from self-determination theory and the

need for autonomy support

7,909 270 3%

123

Exploring effective teaching methods

Pedagogical content knowledge, the role of student teachers, the implementation of

lesson study, etc

9,611 104 1%

848

Advancing psychometric research

Item response theory, differential item functioning, investigating measurement

invariance, the application of computerized adaptive testing, and the use of

structural equation modeling in psychometrics.

5,289 101 2%

2575

Analyzing sports competition dynamics

The concept of home advantage, the importance of competitive balance in sports

leagues, prediction markets as indicators, and the market impact on Major League

Baseball.

1,616 84 5%
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ID 3.2. Major Topics in Social Sciences and Humanities (> 50 papers)
World

papers

Sport

sciences

Nr. %

1209

Exploring motor cognition processes

Action observation, the role of motor imagery and imitation, the mirror neuron

system, and the influence of semantic dementia on motor representations.

3,125 82 3%

821

Analyzing disability rights and empowerment

The inclusion of disabled individuals, the concept of self-determination, the

American perspective on disability, the specific focus on women with disabilities,

and the impact of the Disabilities Act.

5,296 69 1%

1663

Advancing open science practices

Promoting replication studies, assessing the significance through p-values, and

emphasizing reproducibility in research.

4,441 62 1%

ID 3.3. Major Topics in Physical Sciences and Engineering (> 50 papers)
World

papers

Sport

sciences

Nr. %

3058

Exploring the dynamics of golf

The golf swing, its effects on ball trajectory, and the influence of smartphone

technology in golf performance analysis.

867 126 15%

ID 3.4. Major Topics in Mathematics and Computer Science (> 50 papers)
World

papers

Sport

sciences

Nr. %

433

Advancing robotics in human locomotion

Exploring the design and functionality of biped robots, lower limb exoskeletons, and

their applications in walking, navigating stairs, and traversing uneven terrain.

6,158 53 1%
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These findings highlight key areas of emphasis, particularly in biomedical and health sciences, where

injury prevention and rehabilitation remain dominant themes. Section 3.1 reflects significant trends in

biomedical and health sciences research. One can identify a compelling focus on injury prevention and

treatment methodologies, especially related to sports activities. The subjects “Advancing in knee injury

treatments” (4,018 scholarly outputs) and “Shoulder repair interventions” (3,274), along with advancements

in elbow and ankle surgery techniques, reflect a deep-rooted interest in optimizing the treatment of

sports-related injuries. Elbow and ankle surgery techniques demonstrate an understanding that effective

treatment and prevention must extend to all areas of the body. Additionally, there is a clear focus on

integrating new technologies and strategies into these topics, as evidenced by the study of innovative

treatments for knee injuries and advancements in surgery techniques. The table also underscores the

ongoing quest to understand the human body's performance under various conditions signify a

multifaceted approach to understand and enhance human physiological responses. Topics like “Exploring

high altitude physiology” (550), “Cryotherapy and exercise” (854), and “Nutrition and muscle synthesis” (1,009)

are indicative of a broader interest in understanding the body's responses and recovery to different

physiological and environmental stimuli. Moreover, the inclusion of specific professional groups, such as

“Firefighter safety and wellness” (781), and broader demographics like “Occupational health and wellness”

(1,341) and older adults, hint at the integration lifestyle considerations within the biomedical and sport

sciences fields.

Beyond biomedical research, sport sciences also engage with social sciences, particularly in education,

psychology, and competition dynamics. Section 3.2 outlines the major research topics within the social

sciences and humanities. A notable cluster within these subjects is centered around “Psychological”

(Cluster id 202, 308, 84) with this area of focus containing research topics such as “Investigating

psychological aspects of sports performance” (1,799 scholarly outputs) and “Psychology of motivation and

achievement” (270). This grouping reflects a robust interest in understanding the psychological factors

that impact athletes' performance and motivation, underscoring the importance of mental resilience,

focus, and drive in sport sciences research. Education has a leading role, there are two main topics

“Studying the pedagogy of sport and physical education” (508) and “Exploring effective teaching methods”

(104) emphasizes the critical role of education and effective teaching methods in sports and physical

activities. Similarly, the study of the “Impact of large-scale events” (385) signifies an understanding of the

societal and political influences of sports events. Topics such as “Analyzing sports competition dynamics”
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(84) delve into the intricate factors that shape competitive sports. We a much lower number of scholarly

outputs in 3.3. and 3.4. show residual topics related to physical sciences and engineering as well as

mathematics and computer science.

4. Discussion

4.1. Limitations

Despite these insights, it is important to acknowledge certain methodological limitations, particularly

regarding data coverage and the use of Web of Science. Although it is an internationally recognized

bibliographic database, it does not provide complete coverage of all scientific literature. This limitation is

particularly evident for non-English literature and fields such as social sciences and humanities.

Consequently, research outputs published in other languages or in non-indexed journals may be

underrepresented, which could result in an overemphasis on trends and topics prevalent in English-

speaking and biomedical contexts. This potential bias means that the global picture presented here may

overlook relevant contributions from other regions and disciplines, and the thematic diversity of sport

sciences could be underestimated. However, the use of Web of Science is indispensable in this study, as the

topic modeling employed is exclusively based on publications indexed in this database.

Thus, while this analysis includes significant contributions, particularly those of international

significance, others may have been overlooked. Furthermore, the maps generated in this study have two

limitations. They are derived from their creation method, which involves processing hundreds of

millions of citation relationships between scholarly outputs each year. As a result, the clusters depicted in

the maps may vary over time, and different groupings could exist in previous or subsequent editions.

Also, some scholarly outputs may not fit neatly into any specific research topic cluster due to the

connections established through their citations.

4.2. Interpretation of outcomes

Even with these constraints, the analysis provides valuable insights into the structure and trajectory of

sport sciences research. The bibliometric results indicate a rise in the contributions within the sport

sciences category, a trend attributable to both the discipline's expansion and the indexing policies of the

Web of Science. Notably, the number of journals in the sport sciences category has grown from 68 in 2001

to 93 in 2022 (SM_Sheet5). This increase signifies an annual growth rate of 5%, slightly surpassing the
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overall growth rate of the Web of Science database at 4.7%. These figures suggest that the growth in sport

sciences is proportional to the expansion of the database. Concerning the collaboration indicator, the

percentage of collaborative documents has demonstrated a systematic rise since 2012. In that year, the

collaboration percentage was 21% globally and specifically in the sport sciences category. By 2022, this

percentage had escalated to between 26% and 30%, respectively. This observation is further supported

by the increase in the average number of authors per article, rising from 3.7 in 2001 to 5.6 in 2022

(SM_Sheet5).

These findings align with previous research, indicating a more interconnected field with a significant

rise in collaborative and team-based research practices. The study portrays sport sciences' contribution

across a broad range of the 4,159 global topics detected. The results underscore sport sciences' clear

multidisciplinary profile, primarily concentrating in two significant fields: biomedical and health science

and social sciences. Comparing with global trends, the topics appear relatively evenly distributed,

yielding a Gini concentration index of 0.65, while in sports sciences, it is 0.90. Paradoxically, while the

number of research topics within sport sciences has increased over time, the actual distribution of

publications has become progressively more concentrated in fewer topics. The figure included in

SM_Sheet5 clearly exhibits the differences in high concentration on certain topics. Therefore, it can be

stated that sport sciences is a discipline with highly concentrated multidisciplinarity in two fields that

"occasionally" accumulate 75% of the topics and participate in other major fields sporadically (physical

sciences & engineering, life and earth sciences, and mathematics and computer science). In this context,

the results quantitatively confirm other partial analyses[50], indicating that sports science is beginning to

undertake integrated research combining multiple sub-disciplines.

The increasing concentration of research in fewer topics has both positive and negative implications. On

one hand, increased specialization may foster deeper expertise and drive advances within specific areas.

On the other hand, this trend could limit the diversity of research topics and potentially reduce

opportunities for innovation and multidisciplinary collaboration. As a consequence, there is a risk that

research in sport sciences may become less likely to produce disruptive advances or open up entirely new

directions, as has been observed in other scientific domains[51]. Therefore, while specialization can

enhance progress in established fields, it is important to also encourage diversity to maintain a dynamic

and innovative research environment.
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4.3. Implications and conclusion

These findings could inform decision-making processes in science policy, potentially guiding funding

bodies and policymakers in identifying key research areas deserving attention and financial support.

Institutions, like universities and research centers, could use these insights to refine their research

agendas, allocate resources more efficiently, and identify strategic opportunities for collaboration. By

analyzing their contributions to major global themes and assessing their positioning within specialized

topics, institutions can adapt their funding strategies and research priorities to align with rapidly

evolving areas of knowledge. Additionally, these findings can help universities establish new research

clusters in emerging fields that are gaining prominence, ensuring long-term competitiveness in the

global research landscape. Offering a multidisciplinary perspective could help stakeholders gain a

comprehensive understanding of the research landscape and evaluate the efforts devoted across various

crucial areas. Ultimately, this inclusive perspective can aid researchers in positioning their work within

the broader field, thereby fostering impactful and progressive sports sciences research. In conclusion,

this study provides valuable insights into the intricate and applied aspects of sport sciences research,

despite certain limitations. The findings presented can help shape science policy decisions, foster a more

global and interconnected research field, and support the progression of impactful research in this field.

5. Conclusion

This study provides a comprehensive bibliometric analysis of sport sciences research over the past two

decades, revealing a clear concentration of publications in biomedical and health sciences, alongside a

smaller but consistent presence in social sciences. The field has experienced significant growth in

international collaborations and co-authorship, reflecting an increasingly global and networked research

environment. The evolution of research topics, characterized by a rise in thematic concentration over

time, indicates a dynamic interplay between specialization and diversification. By employing advanced

topic modeling, this study offers a structured classification of sport sciences research, providing valuable

insights into the distribution of research efforts. While the dominance of biomedical topics aligns with

the field’s historical development, the minimal presence of sport sciences in other domains, such as

physical sciences or engineering, reflects the natural disciplinary boundaries. Given these results, future

bibliometric studies should pay closer attention to areas outside biomedicine, with particular focus on the

social sciences and humanities, to capture a more complete and nuanced picture of the discipline.

Ultimately, this study enhances the understanding of the structure and evolution of sport sciences, laying
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the groundwork for future bibliometric studies that further explore emerging trends and disciplinary

intersections.

Statements and Declarations

Funding

This work has funded by the Spanish Ministry of Science and Innovation grant number PID2019-

109127RB-I00/SRA/10.13039/501100011033, and Regional Government of Andalusia Junta de Andalucía

grant number A-SEJ-638-UGR20. Wenceslao Arroyo-Machado has an FPU Grant (FPU18/05835) from the

Spanish Ministry of Universities.

Conflicts of Interest

The authors have no competing interest to declare.

Ethics Approval

Not applicable.

Consent to Participate

Not applicable.

Author Contribution

DTS – Conceptualization; Formal Analysis; Funding acquisition; Investigation; Methodology;

Resources; Software; Writing – original draft

WAM – Data curation; Formal Analysis; Investigation; Methodology; Software; Visualization; Writing

– review & editing

AU – Formal Analysis; Project administration; Writing – review & editing

JRR – Formal Analysis; Supervision; Validation; Writing – review & editing

FBO – Formal Analysis; Supervision; Validation; Writing – review & editing

RE – Conceptualization; Formal Analysis; Funding acquisition; Project administration; Resources;

Writing – review & editing

qeios.com doi.org/10.32388/LXCEUL 26

https://www.qeios.com/
https://doi.org/10.32388/LXCEUL


Data Availability

The dataset with the bibliometric indicators and research topics is available at Zenodo

(https://doi.org/10.5281/zenodo.8171511). Interactive world map (corresponding to Figure 1 of this article)

and another for sport sciences (Figure 2) have been shared (https://doi.org/10.5281/zenodo.7973574).

Acknowledgments

The authors would like to thank the Centre for Science and Technology Studies (CWTS) for providing the

data used in the thematic classification, which was obtained during the research stay of Wenceslao

Arroyo-Machado.

References

1. ^Moed HF (2005). Citation Analysis in Research Evaluation. Springer. http://catalogue.bnf.fr/ark:/12148/cb4

1118973m.

2. ^Moed HF (2017). Applied Evaluative Informetrics. Springer.

3. a, bTorres-Salinas D, Robinson-García N, Jiménez-Contreras E (2023). "The Bibliometric Journey Towards T

echnological and Social Change: A Review of Current Challenges and Issues." Profesional de la Informació

n. 32(2).

4. ^Arroyo-Machado W, Torres-Salinas D, Robinson-Garcia N (2021). "Identifying and Characterizing Social

Media Communities: A Socio-Semantic Network Approach to Altmetrics." Scientometrics. 126(11):9267–928

9. doi:10.1007/s11192-021-04167-8.

5. ^Agullo-Calatayud V, Gonzalez-Alcaide G, Valderrama-Zurian JC, Aleixandre-Benavent R (2008). "Consum

ption of Anabolic Steroids in Sport, Physical Activity and As a Drug of Abuse: An Analysis of the Scientific Li

terature and Areas of Research." Br J Sports Med. 42(2):103–109. doi:10.1136/bjsm.2007.036228.

6. ^Muller AM, Ansari P, Ebrahim NA, Khoo S (2016). "Physical Activity and Aging Research: A Bibliometric An

alysis." J Aging Phys Act. 24(3):476–483. doi:10.1123/japa.2015-0188.

7. ^Belfiore P, Ascione A, Di Palma D (2020). "Technology and Sport for Health Promotion: A Bibliometric Ana

lysis." J Hum Sport Exerc. 15(4):932–942. doi:10.14198/jhse.2020.154.19.

8. ^Lastella M, Memon AR, Vincent GE (2020). "Global Research Output on Sleep Research in Athletes From 19

66 to 2019: A Bibliometric Analysis." Clocks Sleep. 2(2):99–119. doi:10.3390/clockssleep2020010.

qeios.com doi.org/10.32388/LXCEUL 27

https://doi.org/10.5281/zenodo.8171511
https://doi.org/10.5281/zenodo.7973574
http://catalogue.bnf.fr/ark:/12148/cb41118973m
http://catalogue.bnf.fr/ark:/12148/cb41118973m
https://doi.org/10.1007/s11192-021-04167-8
https://doi.org/10.1136/bjsm.2007.036228
https://doi.org/10.1123/japa.2015-0188
https://doi.org/10.14198/jhse.2020.154.19
https://doi.org/10.3390/clockssleep2020010
https://www.qeios.com/
https://doi.org/10.32388/LXCEUL


9. ^Contreras-Barraza N, Madrid-Casaca H, Salazar-Sepulveda G, Angel Garcia-Gordillo M, Adsuar JC, Vega-

Munoz A (2021). "Bibliometric Analysis of Studies on Coffee/Caffeine and Sport." Nutrients. 13(9):3234. doi:1

0.3390/nu13093234.

10. ^Chen YM, Wang XQ (2020). "Bibliometric Analysis of Exercise and Neuropathic Pain Research." J Pain Res.

13:1533–1545. doi:10.2147/JPR.S258696.

11. ^Knudson D (2019). "Citation Metrics of Excellence in Sports Biomechanics Research." Sports Biomech. 18

(3):289–296. doi:10.1080/14763141.2017.1391328.

12. ^Knudson D (2020). "Top Cited Research Over Fifteen Years in Sports Biomechanics." Sports Biomech. 19(6):

808–816. doi:10.1080/14763141.2018.1518478.

13. ^Andrade A, Dominski FH, Vilarino GT (2021). "Outdoor Air Quality of Environments Used for Exercise and

Sports Practice: An Analysis of Scientific Production Through Bibliometric Analysis." Appl Sci-Basel. 11(10):4

540. doi:10.3390/app11104540.

14. ^Birrer D, Scalvedi B, Frings N (2023). "A Bibliometric Analysis of Mindfulness and Acceptance Research in S

ports From 1969 to 2021." Mindfulness. doi:10.1007/s12671-023-02124-5.

15. ^Belfiore P, Iovino S, Tafuri D (2019). "Sport Management and Educational Management: A Bibliometric An

alysis." Sport Sci. 12(1):61–64.

16. ^Tomanek M, Lis A (2020). "Managing Information on the Physical Education Research Field: Bibliometric

Analysis." Phys Educ Students. 24(4):213–226. doi:10.15561/20755279.2020.0404.

17. ^Marin-Suelves D, Ramon-Llin Mas J (2021). "Physical Education and Inclusion: A Bibliometric Study." Apu

nts Educ Fis Deportes. 143:17–26. doi:10.5672/apunts.2014-0983.es.

18. ^Zhou T (2023). "Bibliometric Analysis and Visualization of Online Education in Sports." Cogent Soc Sci. 9

(1):2167625. doi:10.1080/23311886.2023.2167625.

19. ^Sanchez Santos JM, Castellanos Garcia P (2011). "A Bibliometric Analysis of Sport Economics Research." Int

J Sport Finance. 6(3):222–244.

20. ^Moradi E, Gholampour S, Gholampour B (2023). "Past, Present and Future of Sport Policy: A Bibliometric A

nalysis of International Journal of Sport Policy and Politics (2010–2022)." Int J Sport Policy Polit. 15(4):577–

602. doi:10.1080/19406940.2023.2228829.

21. ^Hammerschmidt J, Calabuig F, Kraus S, Uhrich S (2024). "Tracing the State of Sport Management Researc

h: A Bibliometric Analysis." Manag Rev Q. 74(2):1185–1208. doi:10.1007/s11301-023-00331-x.

22. ^Ciomaga B (2013). "Sport Management: A Bibliometric Study on Central Themes and Trends." Eur Sport M

anag Q. 13(5):557–578. doi:10.1080/16184742.2013.838283.

qeios.com doi.org/10.32388/LXCEUL 28

https://doi.org/10.3390/nu13093234
https://doi.org/10.3390/nu13093234
https://doi.org/10.2147/JPR.S258696
https://doi.org/10.1080/14763141.2017.1391328
https://doi.org/10.1080/14763141.2018.1518478
https://doi.org/10.3390/app11104540
https://doi.org/10.1007/s12671-023-02124-5
https://doi.org/10.15561/20755279.2020.0404
https://doi.org/10.5672/apunts.2014-0983.es
https://doi.org/10.1080/23311886.2023.2167625
https://doi.org/10.1080/19406940.2023.2228829
https://doi.org/10.1007/s11301-023-00331-x
https://doi.org/10.1080/16184742.2013.838283
https://www.qeios.com/
https://doi.org/10.32388/LXCEUL


23. ^Maldonado-Erazo PC, Duran-Sanchez A, Alvarez-Garcia J, de la Cruz Del Rio-Rama M (2019). "Sports Spo

nsorship: Scientific Coverage in Academic Journals." J Entrep Public Policy. 8(1):163–186. doi:10.1108/JEPP-03

-2019-106.

24. ^Ferreira JJ, Fernandes C, Ratten V, Miragaia D (2020). "Sports Innovation: A Bibliometric Study." In: Ratten

V, editor. Sport Entrepreneurship and Public Policy: Building a New Approach to Policy-Making for Sport. Sp

ringer International Publishing. p. 153–170. doi:10.1007/978-3-030-29458-8_10.

25. ^Hammerschmidt J, Calabuig F, Kraus S, Uhrich S (2023). "Tracing the State of Sport Management Researc

h: A Bibliometric Analysis." Manag Rev Q. doi:10.1007/s11301-023-00331-x.

26. ^Lis A (2020). "Sport Management: Bibliometric Study of Key Source Titles in the Research Field." J Phys Ed

uc Sport. 20(4):2423–2430.

27. ^Lindahl J, Stenling A, Lindwall M, Colliander C (2015). "Trends and Knowledge Base in Sport and Exercise

Psychology Research: A Bibliometric Review Study." Int Rev Sport Exerc Psychol. 8(1):71–94. doi:10.1080/175

0984X.2015.1019540.

28. ^Phillips MG (2020). "Sizing Up Sport History Journals: Metrics, Sport Humanities, and History." Int J Hist Sp

ort. 37(8):692–704. doi:10.1080/09523367.2020.1796652.

29. ^Villarejo D, Manuel Palao J, Ortega E (2010). "Scientific Production in Rugby Union Between 1998-2007." E

-Balonmano Com. 6(3):155–161.

30. ^Caravaca V, Hernandez-Garcia R, Garcia-de-Alcaraz A (2018). "Análisis Bibliométrico de la Producción Cie

ntífica Sobre Judo Como Deporte de Combate" [Bibliometric Analysis of the Scientific Production on Judo as

a Combat Sport]. Rev Artes Marciales Asiáticas [Journal of Asian Martial Arts]. 13(2):9–12. doi:10.18002/ra

ma.v13i2s.5497.

31. ^Peset F, Ferrer-Sapena A, Villamon M, Gonzalez LM, Toca-Herrera JL, Aleixandre-Benavent R (2013). "Scie

ntific Literature Analysis of Judo in Web of Science (R)." Arch Budo. 9(2):81–91. doi:10.12659/AOB.883883.

32. ^Palazon MA, Ortega E, Garcia-Angulo A (2015). "Análisis Bibliométrico de la Producción Científica en el Fú

tbol Sala" [Bibliometric Analysis of Scientific Production in Futsal]. Sport Tk Rev Euroam Cienc Deporte [Sp

ort Tk Euroamerican Journal of Sport Science]. 4(2):19–23. doi:10.6018/242901.

33. ^Barreira J, Rodrigues Goncalves MC, Carqueijeiro de Medeiros DC, Galatti LR (2018). "Academic Research o

n Women’s Football and Futsal: The Current State of Scientific Articles in Physical Education." Movimento.

24(2):607–618. doi:10.22456/1982-8918.80030.

34. ^Perez-Gutierrez M, Valdes-Badilla P, Gutierrez-Garcia C, Herrera-Valenzuela T (2017). "Taekwondo Scienti

fic Production Published on the Web of Science (1988-2016): Collaboration and Topics." Movimento. 23(4):13

qeios.com doi.org/10.32388/LXCEUL 29

https://doi.org/10.1108/JEPP-03-2019-106
https://doi.org/10.1108/JEPP-03-2019-106
https://doi.org/10.1007/978-3-030-29458-8_10
https://doi.org/10.1007/s11301-023-00331-x
https://doi.org/10.1080/1750984X.2015.1019540
https://doi.org/10.1080/1750984X.2015.1019540
https://doi.org/10.1080/09523367.2020.1796652
https://doi.org/10.18002/rama.v13i2s.5497
https://doi.org/10.18002/rama.v13i2s.5497
https://doi.org/10.12659/AOB.883883
https://doi.org/10.6018/242901
https://doi.org/10.22456/1982-8918.80030
https://www.qeios.com/
https://doi.org/10.32388/LXCEUL


25–1340. doi:10.22456/1982-8918.75386.

35. ^Franchini E, Gutierrez-Garcia C, Izquierdo E (2018). "Olympic Combat Sports Research Output in the Web o

f Science: A Sport Sciences Centered Analysis." Ido Mov Cult J Martial Arts Anthropol. 18(3):21–27. doi:10.1458

9/ido.18.3.4.

36. ^Addolorato S, Calabuig F, Prado-Gasco V, Gallardo L, Garcia-Unanue J (2019). "Bibliometric Analysis of Fit

ness Equipment: How Scientific Focuses Affect Life-Cycle Approaches and Sustainable Ways of Developmen

t." Sustainability. 11(20):5728. doi:10.3390/su11205728.

37. ^Kirkendall DT, Krustrup P (2022). "Studying Professional and Recreational Female Footballers: A Bibliome

tric Exercise." Scand J Med Sci Sports. 32:12–26. doi:10.1111/sms.14019.

38. ^Wang L, Thijs B, Glanzel W (2015). "Characteristics of International Collaboration in Sport Sciences Publica

tions and Its Influence on Citation Impact." Scientometrics. 105(2):843–862. doi:10.1007/s11192-015-1735-y.

39. ^Andrade DC, Lopez BA, Ramirez-Campillo R, Rosa Beltran A, Rodriguez RP (2013). "Bibliometric Analysis

of South American Research in Sports Science From 1970 to 2012." Motriz Rev Educ Fis. 19(4):783–791. doi:1

0.1590/S1980-65742013000400017.

40. ^Rangeon S, Gilbert W, Bruner M (2012). "Mapping the World of Coaching Science: A Citation Network Anal

ysis." Int Sport Coach J. 5(1):83–108. doi:10.1123/jce.5.1.83.

41. ^Kiss A, Temesi A, Tompa O, Lakner Z, Soos S (2021). "Structure and Trends of International Sport Nutrition

Research Between 2000 and 2018: Bibliometric Mapping of Sport Nutrition Science." J Int Soc Sports Nutr. 1

8(1):12. doi:10.1186/s12970-021-00409-5.

42. ^McLaren CD, Sutcliffe JT, Gardner LA, Vella SA, Bruner MW (2021). "Mapping the Scientific Structure of Pos

itive Youth Development Research in Sport." Int Rev Sport Exerc Psychol. doi:10.1080/1750984X.2021.196967

5.

43. ^Ma L, Wang Y, Wang Y, Li N, Fung SF, Zhang L, Zheng Q (2021). "The Hotspots of Sports Science and the Eff

ects of Knowledge Network on Scientific Performance Based on Bibliometrics and Social Network Analysi

s." Complexity. 2021:9981202. doi:10.1155/2021/9981202.

44. ^A AMG, Robledo S, Zuluaga M (2023). "Topic Modeling: Perspectives From a Literature Review." IEEE Acce

ss. 11:4066–4078. doi:10.1109/ACCESS.2022.3232939.

45. ^Moral-Muñoz JA, López-Herrera AG, Herrera-Viedma E, Cobo MJ (2019). "Science Mapping Analysis Softw

are Tools: A Review." Springer Handbook of Science and Technology Indicators. p. 159–185.

46. ^Birkle C, Pendlebury DA, Schnell J, Adams J (2020). "Web of Science as a Data Source for Research on Scien

tific and Scholarly Activity." Quant Sci Stud. 1(1):363–376. doi:10.1162/qss_a_00018.

qeios.com doi.org/10.32388/LXCEUL 30

https://doi.org/10.22456/1982-8918.75386
https://doi.org/10.14589/ido.18.3.4
https://doi.org/10.14589/ido.18.3.4
https://doi.org/10.3390/su11205728
https://doi.org/10.1111/sms.14019
https://doi.org/10.1007/s11192-015-1735-y
https://doi.org/10.1590/S1980-65742013000400017
https://doi.org/10.1590/S1980-65742013000400017
https://doi.org/10.1123/jce.5.1.83
https://doi.org/10.1186/s12970-021-00409-5
https://doi.org/10.1080/1750984X.2021.1969675
https://doi.org/10.1080/1750984X.2021.1969675
https://doi.org/10.1155/2021/9981202
https://doi.org/10.1109/ACCESS.2022.3232939
https://doi.org/10.1162/qss_a_00018
https://www.qeios.com/
https://doi.org/10.32388/LXCEUL


47. ^Van Eck NJ (2021). CWTS Leiden Ranking 2021. Zenodo. doi:10.5281/zenodo.4889279.

48. ^Traag VA, Waltman L, van Eck NJ (2019). "From Louvain to Leiden: Guaranteeing Well-Connected Commu

nities." Sci Rep. 9(1):Article 1. doi:10.1038/s41598-019-41695-z.

49. ^Waltman L, van Eck NJ (2012). "A New Methodology for Constructing a Publication-Level Classification Sy

stem of Science." J Am Soc Inf Sci Technol. 63(12):2378–2392. doi:10.1002/asi.22748.

50. ^Piggott B, Müller S, Chivers P, Papaluca C, Hoyne G (2019). "Is Sports Science Answering the Call for Interdi

sciplinary Research? A Systematic Review." Eur J Sport Sci. 19(3):267–286. doi:10.1080/17461391.2018.150850

6.

51. ^Park M, Leahey E, Funk RJ (2023). "Papers and Patents Are Becoming Less Disruptive Over Time." Nature.

613(7942):138–144. doi:10.1038/s41586-022-05543-x.

Declarations

Funding: This work has funded by the Spanish Ministry of Science and Innovation grant number

PID2019-109127RB-I00/SRA/10.13039/501100011033, and Regional Government of Andalusia Junta de

Andalucía grant number A-SEJ-638-UGR20. Wenceslao Arroyo-Machado has an FPU Grant (FPU18/05835)

from the Spanish Ministry of Universities.

Potential competing interests: No potential competing interests to declare.

qeios.com doi.org/10.32388/LXCEUL 31

https://doi.org/10.5281/zenodo.4889279
https://doi.org/10.1038/s41598-019-41695-z
https://doi.org/10.1002/asi.22748
https://doi.org/10.1080/17461391.2018.1508506
https://doi.org/10.1080/17461391.2018.1508506
https://doi.org/10.1038/s41586-022-05543-x
https://www.qeios.com/
https://doi.org/10.32388/LXCEUL

