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Abstract 

Background: This study's objectives are to evaluate and report the current state of publications, 

authors, journals, nations, institutions, and keywords; investigate popular subjects and 

opportunities in the area; and suggest future directions for sports nutrition supplement research. 

Methods: The relevant literature on sports nutrition supplements published globally between 

1988 and 2024 was retrieved for this paper using bibliometric techniques and CiteSpace 

visualization and analysis software.  

Results: This analysis comprised 527 papers in total, with the most published 133 coming from 

the United States. The most published institution was MDPI 91, and the most published authors 

were Stear, S J 49, Burke, L M 48, Castell, L M 47, Chen G P, and Tuan R S. After clustering, 

the majority of the high frequency keywords from each of the 25 papers were analyzed in 

parallel. Protein needs, ergogenic aids, endurance, and exercise emerged as the main research 

topics. 

Conclusion: 1)An overall fluctuating upward trend was observed in the number of articles 

published in the study of sports nutrition supplements from 1988 to 2024, according to the 

number of articles published in the field. 2) The United States, Australia, and the United 

Kingdom have the largest concentration of research capacity, and there is a greater frequency 

of reciprocal research collaboration between the United States and nations like Australia, the 

United Kingdom, Brazil, Spain, etc. Burke, L. M., Castell, L. M., Stear, S. J.,etc. 3) As far as 

research hotspots go, researchers have recently concentrated on "supplements," "prevalence," 

"recovery," "sodium," and "sodium bicarbonate." "sports performance," "ioc consensus 

statement," "recovery," "sodium bicarbonate," "sports supplements," etc. Further research on 

the in-depth examination and use of functional sports nutrition supplements, the connection 

between intestinal health and sports nutrition supplements, the safety of sports nutrition 

supplements, and preventive medicine is anticipated in the future. 
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1. Introduction 

Sports nutrition supplements have gained a lot of attention as a significant way to improve 

athletic performance, encourage fatigue recovery, and boost physical immunity as a result of 

the ongoing advancements in sports science and people's growing health consciousness [1, 2]. 

With benefits ranging from energy supplementation to muscle growth, fatigue relief, fat 

reduction, and more, a wide variety of sports nutrition supplements have surfaced on the market 

in recent years[3, 4]. Athletes, fitness enthusiasts, and even researchers are now focused on how 

to choose and use these supplements scientifically and sensibly[5]. 

The mechanism of action, effect assessment, and safety of sports nutrition supplements have 

advanced significantly in previous research. The types and purposes of sports nutrition 

supplements have been continuously enhanced and improved [6], starting with the early 

supplementation of basic nutrients like proteins and carbohydrates [7, 8]and progressing to the 

later development of specific nutrients like vitamins D and E [9, 10], creatine [11], and 

branched-chain amino acids [12]. In the meantime, numerous researchers have used rigorous 

experimental design and scientific statistical analysis techniques to thoroughly examine how 

various supplements affect improving athletic performance, speeding muscle recovery, and 

encouraging body fat control [13]. This research offers solid theoretical support for the real-

world use of sports nutrition supplements.  

Nevertheless, the current study still has certain issues. 1) Due to variations in experimental 

design, sample selection, data processing techniques, etc., there are disparities and 

inconsistencies in the outcomes of various investigations [14]. 2) There is some evidence that 

sports nutrition supplements can enhance performance and speed up recovery [3, 4], however 

the precise impact varies according on the supplement type, dosage, and individual 

characteristics. 3) The effects and safety of several new sports nutrition supplements still need 

to be confirmed, and the study on them is not thorough enough and the updates are coming 

slowly[15, 16]. 

The cross-disciplinary science of statistically evaluating all knowledge carriers through 

statistical and mathematical techniques is known as bibliometrics [17, 18]. By combining 

qualitative and quantitative evaluations of particular items, bibliometrics can pinpoint study 

subjects and forecast future trends. Additionally, bibliometrics enables quantitative analysis of 

a certain area from several angles [19, 20] as well as a thorough examination of various nations, 

regions, institutions, journals, etc.[21, 22]. Sports, nutrition, and food have been the subjects of 

greater research on this methodology, although sports nutrition supplements have received less 

attention and have not been well examined.  

In order to give researchers, athletes, and fitness enthusiasts in the field of sports nutrition 

supplements useful information, this study set out to thoroughly sort and analyze the research 

progress and trends of sports nutrition supplements based on CiteSpaceV (6.4.R1.64-bit. 

Advanced)software analysis, combined with the results of literature review and visualization 

analysis [23, 24]. It also proposed future research directions and suggestions in response to the 
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shortcomings and contentious points of the current research. It will give researchers, athletes, 

and fitness enthusiasts with useful reference material in the area of sports nutrition supplements. 

It will also offer theoretical references and helpful advice for future sports nutrition supplement 

research, development, and application.  

2. Materials and Methods 

2.1 Data source and search strategy 

The Web of Science core database, which is acknowledged as an authoritative, comprehensive, 

and multidisciplinary database [25] and has emerged as the most popular database for 

bibliometric analysis [26], was used to confirm the data's rigor. 527 documents were included 

in the analysis after the search formula "topic=Sports nutrition supplement" was applied on 

November 27, 2024, to limit the article type to "Article &Review" and the language to 

"English." The literature span ended in December 2024. The chosen articles from the WOS 

database were exported as "plain text files," with the exported material containing "full record 

and cited references". The exported material is saved in the "download_1-500 and 

download_501-983" formats and contains "full record and cited references." Since the database 

is updated daily, all searches were finished on the same day, yielding 983 documents.  

2.2 Criteria for inclusion and exclusion 

By looking through the titles, abstracts, and keywords of the reviewed literature, journal articles 

on the subject of "sports nutrition supplements" were included. The last stage of the screening 

process was to identify and remove duplicates in order to guarantee the accuracy and 

completeness of the study data. Duplicates were examined manually, while the remaining data 

were input into CiteSpace and subsequently automated by the program's "Write Off Duplicates 

(WOS)" [27]. Two authors conducted the task of identifying irrelevant research by looking 

through the abstract, keywords, and title to find irrelevant literature. Secondary conversations 

were used to settle any disputes. Following each author's independent reading of the entire text, 

the findings were deliberated and determined. In order to create a comprehensive review of 

sports nutrition supplements, a sample of studies consisting of 527 legitimate publications was 

selected, as illustrated in Figure 1. 

 
Figure 1. Flowchart of the inclusion criteria 
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2.3 Analysis tools 

In order to measure the literature or collection of a particular knowledge area, Dr. Chao-Mei 

Chen developed CiteSpace, a visual analysis program [28, 29] that uses the Java language 

environment. In this paper, CiteSpace V (6.4.R1.64-bit.Advanced) was used. Prior to using the 

CiteSpace program, the following parameters were set: the time span was set to January 1988-

December 2024, the time slice was set to one year, and the Top50 was chosen for analysis for 

each time slice. Nominal terms and LLR algorithms were extracted using keywords in the 

clustering labels, and the timeline changes and burstiness nodes of keywords were presented 

using the Timeline and Burstness approaches, respectively. The WPS program is used to 

statistically evaluate the running data and finish producing pertinent charts once the hotspots 

and development trends of sports nutrition supplement journals, nations, institutions, fields, 

authors, and keywords of the study have been sorted and summarized. 

3. Result and Analysis 

3.1 The Number and Pattern of Published Articles  

After more than 30 years of development and evolution, an impressive development has been 

achieved, as evidenced by the changes in the number of publications, which reflect the level 

and degree of theoretical development of academic research in this field [30]. From 1988, when 

the first academic paper on sports nutrition supplements was published, to 2024, when 51 

articles were published, significant progress has been made. A total of 1969 authors, 527 papers, 

206 countries, 1592 institutions, and 184 journals were included in the study. The quantity of 

published articles might serve as an indicator of the field's present research tendencies and 

potential for future growth. A bar chart of the annual number of articles published in this study 

field was created based on the number of articles published on sports nutrition supplements 

each year (see Figure2), and it displayed a three-stage, generally fluctuating and growing 

pattern. Stage 1: Of the total number of samples, 81 articles were published in 2009 or earlier, 

making up 15.3% of the total. These articles were very few and in the early stages of 

development. Stage 2: From 2010 to 2018, the study of sports nutrition supplements grew 

quickly, with 167 publications totaling 36.7% of the sample. The amount of material produced 

was essentially constant each year, indicating a stable phase of development. Stage 3: The 

number of papers published has increased dramatically since 2019 and has remained over 35 

annually, reaching 279 articles that make up 52.9% of the entire literature sample. This indicates 

a quick upward trend and a period of rapid development. The academic community will 

gradually pay more attention to the topic of sports nutrition supplements as people become more 

aware of how these supplements can improve physical fitness and athletic performance. As a 

result, the research in this area will become increasingly comprehensive.  



 

5 

 
Figure 2. Annual number of publications and trends in sports nutrition supplements 

3.2 Analysis of major journals 

The sample literature on sports nutrition supplements was spread across 184 academic journals. 

The top 10 journals in terms of the number of articles published were primarily for nutrition, 

medicine, and sports-related journals (Table 1), with the British Journal of Sports Medicine 

(10.25%), International Journal of Sport Nutrition and Exercise Metabolism (7.21%), Journal 

of The International Society of Sports Nutrition (6.26%), Rbne-Revista Brasileira De Nutricao 

Esportiva (2.47%), Journal of Sports Sciences (2.47%), Strength and Conditioning Journal 

(2.28%), Progress In Nutrition (1.71%) and Frontiers In Nutrition (1.33%), and Sports (1.14%) 

having the highest impact factor. 

Table 1. Sources of major journals in the field of sports nutrition supplements 

Rank Journal Names 
Publicatio

ns 

% 

(N=527) 

Impact 

Factors 

(2023) 

1 Nutrients 62 11.76  4.8  

2 British Journal of Sports Medicine 54 10.25  11.8  

3 
International Journal of Sport Nutrition and Exercise 

Metabolism 
38 7.21  3.0  

4 Journal of The International Society of Sports Nutrition 33 6.26  4.5  

5 Rbne-Revista Brasileira De Nutricao Esportiva 13 2.47  0.2  

6 Journal of Sports Sciences 13 2.47  2.3  

7 Strength and Conditioning Journal 12 2.28  2.4  

8 Progress In Nutrition 9 1.71  0.6(2021) 

9 Frontiers In Nutrition 7 1.33  4.0  

10 Sports 6 1.14  2.2  
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3.3 Author, Institution and Country Analysis 

3.3.1 authors' analysis 

The field's research level and direction are reflected in the core writers' research findings[31]. 

We can have a better understanding of the development direction of the sports nutrition 

supplement market by conducting a thorough examination of academics with expertise in the 

field. The emphasis on sports nutrition supplement research is relatively late, as Table 2 shows, 

with the most articles coming from reputable researchers for the first time in 2009 (Stear, S.J. 

49, Burke, L.M. 48, Castell, L.M. 47). 4-8 only received a ranking of 57, indicating that there 

are still many prolific authors in the discipline. Research is still very much in progress. 

Table 2. Top8 journals ranked by the number of publications 

Rank Number of publications centrality First release year Author 

1 49 0 2009 Stear, S J 

2 48 0 2009 Burke, L M 

3 47 0 2009 Castell, L M 

4 17 0.02 2007 Burke, Louise M 

5 15 0 2018 Dominguez, Raul 

6 9 0 2021 Martinez-sanz, Jose Miguel 

7 8 0 2021 Sospedra, Isabel 

8 8 0 2011 Senchina, D S 

Simultaneously, in CiteSpace software, authors are designated as the node type for analysis 

[32], facilitating a more intuitive and clear visualization of academic collaboration among high-

productivity scholars. This allows for the generation of a core author cooperation network graph 

pertaining to scientific and popular journals relevant to the study, as illustrated in Figure 3. The 

runtime report indicates that there are 651 author nodes and 3024 connecting lines, with a Q-

value of 0.4867. Notably, a larger font size for authors signifies a greater volume of published 

articles or increased activity. Analysis of the graph reveals that numerous scholars have engaged 

in academic collaboration, concurrently establishing a stable team comprising Stear, S.J., 

Burke, L.M., Castell, L.M., and other pivotal scholars. Consequently, the team exhibits a 

limited membership, with relatively weak collaboration and a narrow scope of cooperation. 

 
Figure 3. Collaborative co-occurrence map of highly productive authors of sports nutrition 

supplements 
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3.3.2 Institution analysis 

The examination of the issuing institutions can reveal the mix of researchers and the allocation 

of academic resources in the domain [33], thereby identifying the social groupings genuinely 

invested in sports nutrition supplements.CiteSpace software was employed to examine the 

institutions of the valid samples, as illustrated in Figure 4, which depicts the distribution of 

institutions associated with research in sports nutrition supplement journals. Regarding inter-

institutional cooperation, there exist 1023 connections among 423 nodes, resulting in a node 

density of 0.0115, which signifies inadequate inter-institutional collaboration and a necessity 

for enhanced cross-institutional cooperation. Larger circular nodes indicate a greater number of 

published papers, whereas the connections between nodes are illustrated by lines, with an 

increased number of lines signifying more collaborative publications [34]. 

 
Figure 4. Distribution of sports nutrition supplement organizations 

The analysis identified 527 articles associated with 113 research institutions, encompassing 

diverse topics such as editors and publishers, scientific research entities, colleges and 

universities, as well as governmental departments and social organizations. As illustrated in 

Table 3, institutions with 15 or more articles include MDPI (91 articles), Human Kinetics PUBL 

INC (45 articles), BMJ Publishing Group (42 articles), Lippincott Williams & Wilkins (25 

articles), BMC (23 articles), Taylor & Francis LTD (22 articles), Taylor & Francis INC (16 

articles), B M J Publishing Group, and INST Brasileiro Pesquisa & Ensino Fisiologia Exercicio-

Ibpefex, each with 15 articles. Editorial and publishing organizations, along with scientific and 

popular research institutes, are unequivocally dominating in the volume of published papers 

and hold the status as study topics. 
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Table 3. Top 9 organizations in terms of number of articles issued 

Rank Institution Name Number 

1 MDPI 91 

2 Human Kinetics PUBL INC 45 

3 BMJ Publishing Group 42 

4 Lippincott Williams & Wilkins 25 

5 BMC 23 

6 Taylor & Francis LTD 22 

7 Taylor & Francis INC 16 

8 B M J Publishing Group 15 

9 
INST Brasileiro Pesquisa & Ensino Fisiologia Exercicio-

Ibpefex 
15 

3.3.3 Country analysis 

The quantity of national publications indicates the level of research activity and contributions 

of various countries in a specific domain [35]. Comparing the quantity of papers published 

across various countries allows for the assessment of the significance and prominence of 

research in this domain within each nation [36]. Table 4 indicates that the United States leads 

in sports nutrition supplements research, contributing 133 studies, which constitutes 25.2% of 

the total output. Australia ranks second with 106 studies, while the United Kingdom follows in 

third place with 102 studies. Spain, Brazil, and Canada are next, with 62, 48, and 44 studies, 

respectively. These six nations produced 495 articles. 

Table 4.  Top 6 countries in terms of publications 

Rank Country Number 

1 USA 133 

2 AUSTRALIA 106 

3 ENGLAND 102 

4 SPAIN 62 

5 BRAZIL 48 

6 CANADA 44 

The geographical distribution map of countries illustrates academic research collaboration[30], 

as depicted in Figure 5, highlighting the robust connections between the United States and the 

United Kingdom, Australia, Canada, Brazil, and Spain. The robustness and density of 

connections among nations in Europe, North America, and Australia are especially significant. 

The extensive scientific collaboration enhances the production of scientific outcomes, with the 

United States maintaining cooperative ties with Canada, Australia, Italy, Brazil, China, the 

United Kingdom, Germany, and numerous other nations, underscoring its status as a leader in 

the discipline of sports nutrition supplements. A nation is considered a global hub of science if 

it generates over 25% of the world's total scientific output at any particular moment[37]. 
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Figure 5. Main Research Countries for Sports Nutrition Supplements 

3.4 Keyword analysis 

3.4.1 Keyword cluster analysis 

Keywords are succinctly derived from the article's content [38], encapsulating the prevailing 

topics in sports nutrition supplement research. Keyword clustering can reveal research hotspots 

in the field [26]. The cluster label indicates the current research direction. The Log-Likelihood 

Ratio (LLR) algorithm categorizes closely related keywords, with the number and size of 

clusters being inversely proportional to their dimensions [39] .The cluster numbers range from 

0 to 12, representing the research intensity in descending order. Through cluster analysis of 525 

keywords within the software, 13 clusters were identified, as illustrated in Figure 6. The 

keyword clusters pertaining to sports nutrition supplementation include: #0 parallel analysis, 

#1 ergogenic supplementation, #2 sports nutrition knowledge, #3 IOC consensus statement, #4 

performance part, #5 nutritional intervention, #6 sports performance, #7 dietary supplement 

use, #8 athletic performance, #9 dietary-nutritional need, #10 metabolic stress, #11 energy, and 

#12 evaluation.Cluster #0 exhibited the most study intensity, focusing on sports nutritional 

supplements, which constituted the largest cluster. The cluster names frequently fail to 

accurately represent the exact specifics within the research hotspot, necessitating additional 

sub-clustering for more comprehensive analysis. 
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Figure 6. Cluster analysis of sports nutrition supplements keywords 

3.4.2 Keyword clustering timeline view analysis 

By organizing each cluster in chronological sequence based on the timing of keyword 

emergence, a timeline [40] is generated that illustrates the duration of the formation and 

evolution of each cluster, the research methodology, and the interconnections within clusters. 

Timeline analysis integrates the temporal dimension with keyword clustering, positioning the 

year of keyword occurrence on the horizontal axis and cluster labels on the vertical axis, thereby 

illustrating the progression of keywords within each time zone for each cluster, which reflects 

the research dynamism in the area [41]. The term clustering was examined in a timeline graph, 

revealing from Figure 7 that from 1988 to 2024, the study focus on sports nutrition supplements 

predominantly revolved on fundamental studies in sports nutrition, vitamins, nutritional 

understanding, and athletic performance. Since 2018, the focus of the study has shifted to 

athletes, with an increasing emphasis on nutritional supplementation, dietary nutrition, and 

sports nutrition. Clusters #1, #3, #5, and #7 represent the initial phases of research, with cluster 

#5's nutritional intervention studies being notably advanced, concentrating on the period from 

1998 to 2015. Conversely, clusters #2, #4, #6, #9, and #11 commenced later, gaining scholarly 

attention regarding daily nutritional requirements in 2013, consistently leading research efforts 

and exemplifying the impending diversification trend in sports nutrition supplements. 
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Figure 7. Keyword clustering timeline graph 

3.4.3 Emergent keywords 

An emergent keyword signifies a substantial alteration in a keyword variable over a brief 

timeframe and is regarded as a marker of a research frontier or an evolving developmental trend 

that materializes over time [42, 43]. Figure 8 illustrates 25 emergent phrases in the domain of 

sports nutrition supplements from 1988 to 2024, specifically "protein requirements." “ergogenic 

substances” “perseverance”"endurance," "exercise," "resistance training," "muscle protein 

synthesis," "body protein synthesis," and "exercise." "muscle protein synthesis" Body 

composition, 2000-2005 'Protein needs' was progressively supplanted by alternative mutations. 

The term "protein requirements" has been progressively supplanted by emerging terminology, 

with 'supplements' gaining prominence from 2019 until the present. “prevalence” “recovery,” 

“sodium bicarbonate,” “athletic performance.” “IOC Consensus Statement” “Sports 

Supplements” “are areas of significant research interest. The keyword exhibiting the greatest 

intensity is “exercise” at 5.2, succeeded by “prevalence” and “elite” with intensities of 4.88 and 

4.2, respectively. The word with the lowest frequency was "efficiency," exhibiting a burst 

intensity of 2.26. The research subjects in sports nutrition supplements encompass protein 

requirements, ergogenic aids, endurance, and energy. These topics exhibited a burst intensity 

of 5.2, while "prevalence" and "elite" followed with intensities of 4.88 and 4.32, respectively. 

Endurance and exercise represent the developmental trajectory of the sports nutrition research 

domain in the preceding period.  
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Figure 8. Keyword emergence analysis 

4. Discussion 

Sports nutrition supplements are nutritional supplements created for fitness enthusiasts or 

athletes [44] in order to improve athletic performance , encourage muscle repair, and increase 

physical performance[45]. In recent years, there has been a lot of scientific research on the 

relationship between sports and nutrition, and the wise choice and application of sports nutrition 

supplements can assist athletes or fitness enthusiasts in performing better in sports. Furthermore, 

it is anticipated that future studies on sports nutrition supplements will focus on the following 

three areas due to the rise in consumer demand for nutritional supplements and the ongoing 

growth of the sports nutrition supplement industry. 

4.1 Creation and implementation of customized sports nutrition products  

The creation of tailored sports nutrition supplements for particular demographics (such as 

gender, age, and exercise level) has emerged as a key area of future research due to the rise in 

customer demand for individualized nutrition. Custom nutritional supplement solutions can be 

created by precisely matching each person's nutritional demands using big data analysis and 

artificial intelligence technology [46]. Supplements that are high in joint health elements, for 

instance, can be created for the older fitness population; supplements that aid in weight 

management and muscle repair can be launched for female athletes [47]. 

4.2 New developments in plant-based supplements for sports nutrition  

As vegetarianism and veganism have gained popularity, the market for plant-based sports 

nutrition supplements has expanded significantly [46]. Future studies might concentrate on 

creating a greater range of plant-based supplements [48, 49], like novel goods that combine 

hemp or pea proteins with algal omega-3. In-depth research on the precise impacts of plant-

based substances on sports performance is also required in order to provide scientific evidence 

for their efficacy.  

4.3 Studies on the connection between gut health and sports nutrition supplements  

An athlete's or fitness enthusiast's general health is significantly influenced by their gut health 

[50]. Future research should examine how various sports nutrition supplements affect the gut 

microbiota and how supplementing can improve gut health and boost athletic performance [51]. 

For instance, researching how supplements like probiotics and plant extracts can help athletes 

or fitness enthusiasts better absorb nutrients, reduce inflammation, and lessen fatigue by 
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modulating the gut flora [52, 53].  

4.4 Studies on the safety of supplements for sports nutrition 

One of the main concerns has been the safety of sports nutrition supplements. Long-term health 

impacts, toxicological examination, and ingredient analysis have been the primary areas of 

focus [50, 54]. It's critical to make sure supplements are clean and devoid of dangerous 

ingredients, as well as to specify the right dosage and possible adverse effects for certain 

demographics (such as professional athletes, fitness enthusiasts, and teenagers)[45]. The same 

supplement may have rather varied effects on different persons due to individual variances. 

Important steps to guarantee their safety include tighter market regulation and higher production 

standards for supplements [55]. To ensure that the supplements improve athletic performance 

without endangering human health, researchers, regulatory bodies, producers, and consumers 

must work together in a methodical effort to investigate the safety of sports nutrition 

supplements [16, 56].  

5. Conclusions  

CiteSpace was used in this study to metrologically, statistically, and visually analyze 527 

sports nutrition supplement-related publications from the Web of Science database 

between 1998 and 2024. The annual publication volume of these publications, authors, 

institutions, countries, keyword clustering, and emerging keywords were all thoroughly 

examined, and the following findings were reached: 1)An overall fluctuating upward trend 

was observed in the number of articles published in the study of sports nutrition supplements 

from 1988 to 2024, according to the number of articles published in the field. 2) The United 

States, Australia, and the United Kingdom have the largest concentration of research capacity, 

and there is a greater frequency of reciprocal research collaboration between the United States 

and nations like Australia, the United Kingdom, Brazil, Spain, etc. Burke, L. M., Castell, L. M., 

Stear, S. J.,etc. 3) As far as research hotspots go, researchers have recently concentrated on 

"supplements," "prevalence," "recovery," "sodium," and "sodium bicarbonate." "sports 

performance," "ioc consensus statement," "recovery," "sodium bicarbonate," "sports 

supplements," etc. Further research on the in-depth examination and use of functional sports 

nutrition supplements, the connection between intestinal health and sports nutrition 

supplements, the safety of sports nutrition supplements, and preventive medicine is anticipated 

in the future. 

6. Limitations 

Only the literature from the Web of Science core integrated database was searched for this study; 

no literature from other databases was included, and other kinds of literature sources—such as 

conference abstracts, letters, books, etc.—were not included. The article types that were chosen 

to cover a limited number of data sources were reviews and articles. In order to provide a broad 

overview of the subject, the study primarily examined published articles, journals, authors, 

institutions, nations, and keywords; some crucial information was left out. The data is only 

collected in English; there is no comparative analysis with other nations, and neither 

multidimensional analysis nor data integration—which can also offer a theoretical foundation 

for the research of sports nutrition supplements—are present.  
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