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 ABSTRACT 

The research objective was to develop a bibliometric review of scientific production relative 

to the types of endurance training in the period from 2014 to 2023 based on the Scopus and 

Web of Science databases. After unifying the results of the two databases, 4,559 records were 

obtained and a set of indicators was analyzed such as annual scientific production, 

collaboration between countries, more productive institutions and co-occurrence of terms. 

The main results reveled a sustained increase of the scientific production adressed, where 

research is carried out mostly in collaboration between various institutions and countries. 
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The results, mainly through the typology of scientific articles, have a multidisciplinary 

character where the type of aerobic training is or more investigated in sports modalities. 

Keywords: bibliometry, endurance, types of training.

 

 RESUMEN 

El objetivo del artículo que se presenta consistió en desarrollar una revisión bibliométrica 

de la producción científica relacionada con los tipos de entrenamiento de resistencia en el 

periodo 2014 hasta el 2023, a partir de las bases de dados Scopus y Web of Science. Se 

obtuvieron 4559 registros, luego de la unificación del resultado de ambas bases de datos, y 

se analizaron un conjunto de indicadores como la producción científica anual, la 

colaboración entre países, las instituciones más productivas y la coocurrencia de términos. 

Los principales resultados revelaron un incremento sostenido de la producción científica 

abordada, donde las investigaciones se realizaron mayormente, desde la colaboración entre 

varias instituciones y países, expuestos mediante tipología de artículos científicos con 

carácter multidisciplinar, donde el tipo de entrenamiento aeróbico fue el más investigado 

para disciplinas del deporte. 

Palabras clave: bibliometría, resistencia, tipos de entrenamiento.

 

 RESUMO 

O objetivo da investigação foi desenvolver uma revisão bibliométrica da produção científica 

relativa aos tipos de treino de resistência no período de 2014 a 2023 com base nas bases de 

dados Scopus e Web of Science. Após a unificação dos resultados das duas bases de dados, 

foram obtidos 4.559 registos e analisado um conjunto de indicadores como a produção 

científica anual, a colaboração entre países, as instituições mais produtivas e a co-ocorrência 

de termos. Os principais resultados foram que o tema mantém uma produção científica com 

um aumento sustentado, onde a investigação é realizada maioritariamente em colaboração 

entre várias instituições e países. Os resultados, maioritariamente através de tipologia de 

artigos científicos, têm um carácter multidisciplinar onde o tipo de treino aeróbico é o mais 

investigado nas modalidades desportivas. 
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Palavras-chave: tipos de treino, resistência, bibliometria.

 

INTRODUCTION 

Sports training has various approaches which contribute to designing, organizing and 

implementing the content of the athlete's preparation, and thereby analyzing the most 

appropriate model to determine the corresponding performance indicators (Burgos, et al., 

2024; Delmas, 2022; Matveev, 2001). 

The above requires optimal physical preparation, as a biological conditioning process of the 

body, aimed at perfecting physical capacities to improve the performance of basic and sport-

specific physical skills. Several sciences have an impact on this aspect, such as health 

sciences, early childhood education, and recreation, thus becoming one of the fundamental 

components of the sports training management process (Dantas, 2019; Yépez, et al., 2023) . 

Some studies have found a range of potential benefits in different types of training 

interventions, highlighting the complexities of capacity development, such as circuit 

bodyweight training for increased cardiovascular endurance. (Yuniana, et al., 2024) , in 

circuits with weights (Oliveira, et al., 2021), and in gym machines (Dewangga, et al., 2024).  

Likewise, the rapid strength in the presence of high volumes of conditioning and endurance, 

speed and agility training as in football (França, et al., 2024; James, et al., 2020; Katushabe & 

Kramer, 2020), in the effectiveness of neuromuscular training in high-level junior tennis 

players (Mainer, et al., 2024), and in muscular endurance for agility in badminton athletes 

(Ihsan, et al., 2024; Pratama, et al., 2024). 

As for endurance training, these are considered a type of exercise designed to improve the 

body's ability to perform physical activities in a sustained manner for extended periods, 

focused on strengthening the cardiovascular system, improving the efficiency of oxygen 

use, and developing muscular endurance (Collazo, 2002; Chasi, 2022; International Institute 

of Sports Sciences, n.d.).  

For example, endurance training (Long Slow Distance LSD) is an exercise strategy focused 

on performing aerobic activities at a sustainable intensity for a prolonged period up to more 
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intense interval sessions, which contributes to adapting to the individual needs and goals 

of athletes (International Institute of Sports Sciences, n.d.; Vinuesa Lope & Vinuesa Jiménez, 

2016). 

This type of training is characterized by long-duration sessions where the intensity is kept 

moderate to allow for continuous activity without premature exhaustion. The goal is to 

improve aerobic capacity and strengthen the cardiovascular and pulmonary systems. By 

performing activities like running, cycling, or swimming at a steady, moderate pace, the 

body adapts to use oxygen efficiently, improve endurance, and promote fat burning as the 

primary energy source. Furthermore, LSD training contributes to the development of 

muscular endurance and helps prevent injuries. 

Some authors believe that a well-designed, evidence-based training program improves 

endurance, strength, speed, and other key physical skills necessary for optimal 

performance. It is also beneficial for mitigating oxidative stress (Siantoro et al., 2024), while 

other authors have concluded that moderate-intensity exercise training is a viable strategy 

for preserving redox homeostasis and increasing antioxidant capacity (Jiang et al., 2023). 

The reduction in oxidative stress reported by Siantoro et al. (2024) is probably due to the 

fact that exercise can increase the regulation of endogenous antioxidants as a protective 

balance against damage and inflammation caused by increased reactive oxygen species ( 

ROS) (Gutiérrez, et al., 2021; Li, et al., 2016). 

This makes a difference in high-level competitions and helps teams and players achieve 

their sporting goals (Castillo & Martínez, 2021). LSD training is also considered to help 

prevent injuries, as it identifies different practices and approaches that reduce the risk of 

injury and promote athletes' health (Rivera, 2023). Furthermore, by understanding how to 

prevent injuries, more effective preventative measures can be implemented, helping to 

maintain athletes in optimal physical condition and reduce recovery time from potential 

injuries (Calahorro et al., 2011). 

To meet the objective, a systematic review was carried out using the ReSiste Framework -

CHS framework, which proposes four phases for the systematic bibliographic review: 

search, evaluation, analysis and synthesis (Codina, 2020), from which the descriptive study 
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was developed, with the use of bibliometric indicators supported by the collection of data 

from the Scopus and Web of Science (WoS) databases, since both have a large collection of 

scientific journals and books, widely used for various investigations (Lastella, et al., 2020; 

Liu & Avello, 2021). 

The analysis period was 10 years (2014-2023), as well as classic documentary analysis and 

the use of computer tools to visualize the results, with the aim of identifying and examining 

the trends used in endurance training. 

For the search phase, all English-language terms were identified, and the following search 

string was developed: (Type) (“Endurance training” OR “Endurance training” OR “LSD 

training” OR (“Long Distance Moderate Pace”) OR (“Long Distance Moderate Pacing”). The 

titles and abstracts were reviewed and it was necessary to exclude the word rats, because it 

is used to investigate the effects of endurance training on metabolic parameters related to 

diabetes in diabetic rats, to cite one example, and is separate from the objective of the 

research. 

1760 records were found in WoS and 4346 in Scopus. Both were combined to eliminate 

duplicates and obtain a single record using the RStudio tool, resulting in a total of 4559. This 

data was used to analyze indicators of annual scientific production, the countries with the 

greatest collaboration and production, and the most productive institutions, as well as the 

co-occurrence of terms, using the Bibliometrix tool. (Aria & Cuccurullo, 2017). 

DEVELOPMENT 

The results of the bibliometric study, which provides a general characterization of the 

scientific output of the review, are presented below. Figure 1, showing productivity trends 

from 2014 to 2023, demonstrates a notable and sustained increase over the last five years, 

indicating greater interest in the topic. 
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Figure 1. Productivity per year 

 

In this scientific output as source typology, 65% are scientific articles, followed by reviews 

at 28.75%. A total of 18,678 authors contributed, of whom 0.8% (155 authors) worked 

independently. This analysis reflects the high degree of collaboration (Figure 2) among the 

countries researching training methods. 

The network is displayed in 10 color-coded clusters, where the largest nodes reflect the 

countries leading scientific collaborations. One of the clusters with the greatest collaboration 

(blue) includes the largest number of countries, represented by the United Kingdom with a 

betweenness of 95.458 , followed by Italy (60.99) and Germany (26.98). 
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Figure 2. Network of collaboration between countries on types of training. 

 

The green cluster, despite grouping fewer countries (8), reflects that the United States has 

the largest node in the network with an intermediation value of 196,273, which exposes the 

high level of collaboration they carry out on these issues, associated with the research and 

scientific production they develop (Figure 3), making it the country with the highest 

productivity, followed by Brazil, which leads the collaboration on the subject in the purple 

node, with countries in the region mostly Spanish-speaking. 

Figure 3. Behavior of scientific production by country on the types of training. 
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The top institutions where this set of institutions has been developed (Table 1). For example, 

the University of Copenhagen has a Department of Nutrition, Exercise and Sport, and is 

among the absolute world elite in sports science. 

Table 1. Top 10 Most Productive Institutions 

Institution Number of Publications Country 

University of Copenhagen 429 Denmark 

McMaster University 182 Canada 

University of Sydney 107 Australia 

University of Ottawa 106 Canada 

University of Granada 105 Spain 

University of Southern Denmark 105 Denmark 

University of California 101 USA 

University of Calgary 92 Canada 

Kapodistrian University of Athens 91 Greece 

Shanghai Sports University 90 China 

 

McMaster University offers a Bachelor of Science in Physical Education and Health, as well 

as a Bachelor of Science in Sports Management. The University of Sydney offers a Master of 

Science in Education with a specialization in Sports Coaching, which enables the application 

of a wide range of coaching principles and complex techniques in a broad and often 

unpredictable variety of coaching situations. Another example is the University of Calgary's 

Centre for Sports Medicine, based on evidence and clinical practice, where the Faculty of 

Kinesiology was established during the 1988 Winter Olympics. 

Within the categories of sciences, health sciences and social sciences, together with other 

sciences, are the ones that carry out the most research, which shows the multidisciplinary 

nature of the topic of training types, where only 383 publications are identified as associated 

with sports sciences as the only research category, of which 11 belong to swimming, 31 to 

soccer, 9 to volleyball, 21 to rowing, 33 to cycling, 2 to baseball, 1 to water polo and 2 to 

fencing, to give some examples. 
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The elaboration of the co-occurrence of terms was elaborated, starting from the 7114 

Keywords, with a frequency threshold of n=2, after a term normalization process. The map 

yielded a total of 49 terms grouped into two clusters (Figure 4). 

Figure 4. Co-occurrence network of terms on training types. 

 

The red cluster, with 22 terms, groups those that are associated with medical sciences, which 

is no less important for sports sciences, since their effects can have negative results in the 

types of training, for example: types of diabetes, obesity, sarcopenia, hypertrophy among 

others. 

The blue cluster has 27 terms, where the terms exercise (321,896) and endurance training 

(114,845) are the most frequently used; however, terms associated with types of endurance 

training such as aerobic training and high-intensity interval training interval are also found. 

In the 383 records related to sports science as a single field of research, 36 studies appear 

related to the type of aerobic training ; 29, to high-intensity interval training. interval 

training); and only two, with anaerobic training. 
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If it is analyzed the above in the 4559 records: seven studies are found on anaerobic training; 

643 on aerobic training; and 495 on high-intensity interval training. This highlights the 

importance of this type of training from various scientific disciplines. 

CONCLUSIONS 

After the bibliometric analysis, it was observed that, in general, productivity between 2014 

and 2023 showed a sustained increase in research related to endurance training types, 

especially in the last five years, during which most studies were conducted through 

scientific collaboration, primarily by universities with research centers related to sports 

sciences, or that offered training on the subject. The United States had the highest number 

of publications and collaborations. However, in the Latin American region, Brazil had 

extensive collaboration with Spanish-speaking countries. 

It was also observed that the majority of research was conducted in a multidisciplinary 

manner, bringing together various sciences such as health sciences, sports sciences, and 

social sciences, with the aim of analyzing this field of knowledge in a multidisciplinary way. 

The analysis of the record of 4559 documents showed that regardless of the types of 

endurance training, aerobic training was the most researched from the perspective of sports 

science and multidisciplinarity. 

REFERENCES 

Aria, M., & Cuccurullo, C. (2017). Bibliometrix:  An R-tool  for  comprehensive  science  

mapping  analysis. Journal of informetrics, 11(4), 959-975. 

https://doi.org/10.1016/j.joi.2017.08.007 

Burgos Angulo, D. J., Sánchez Jiménez, K. A., Feraud Cañizares, R. A., Perlaza Estupiñán, 

A. A., Coello Castro, M. A., & Morales Fischer, B. R. (2024). Entrenamiento 

físico/técnico/táctico vs entrenamiento físico: efectos en la resistencia/velocidad de 

futbolistas prejuveniles. Retos, 60, 1084–1092. 

https://doi.org/10.47197/retos.v60.107980 

Calahorro Cañada, F., Torres Luque, G., Lara Sánchez, A. J., & Zagalaz Sánchez, M. L. (2011). 

Parámetros relacionados con la preparación física del futbolista de competición. 



ISSN: 1996–2452 RNPS: 2148                                                                                  
PODIUM Journal, September-December 2025; 20(3): e1764 
 

                                                                                                     

 

https://podium.upr.edu.cu/index.php/podium/article/view/1764 

Journal of sport and health research, 3(2), 113-128. 

https://dialnet.unirioja.es/servlet/articulo?codigo=3671591  

Castillo Alvira, D., & Lázaro Martínez, O. (2021). Diseño de una programación de 

entrenamiento para un árbitro de fútbol dentro del programa de talentos y mentores. 

Acción Motriz,, 27(1), 66-76. 

http://accionmotriz.com/index.php/accionmotriz/article/view/176  

Chasi Toapanta, D. F. (2022). Consideraciones sobre el entrenamiento de la resistencia a 

través de actividades físicas rítmicas. Ciencia y Deporte, 7(1), 30-44. 

https://dx.doi.org/10.34982/2223.1773.2022.v7.no1.003 

Codina, L. (2020). Revisiones bibliográficas sistematizadas en Ciencias Humanas y Sociales. 

Anuario de Métodos de Investigación en Comunicación Social, 1, 50-60. 

https://doi.org/10.31009/methodos.2020.i01.05  

Collazo, A. (2002). Manual básico para la comprensión del proceso de perfeccionamiento y desarrollo 

de las capacidades físicas motrices en atletas de alto rendimiento deportivo y estudiantes en 

edad escolar y juvenil. ISCF “Manuel Fajardo.  

Dantas, E. H. (2019). La práctica de la preparación física. Paidotribo.  

Delmas, M. G. (2022). Las bases del entrenamiento de resistencia: Niños y adolescentes. Paidotribo.  

Dewangga, M. W., Faozi, E., Wilger, R. V., & Medistianto, T. N. R. (2024). Effect of Resistance 

Training with Gym Machines On Muscle Strength and Body Mass Index in Obese 

Women Student College. Retos, 56, 514–520. 

https://doi.org/10.47197/retos.v56.104022 

França, C., Gouveia, É. R., Martins, F., Ihle, A., Henriques, R., Marques, A., & Lopes, H. 

(2024). Lower-Body Power, Body Composition, Speed, and Agility Performance 

among Youth Soccer Players. Sports, 12(5), 135. 

https://doi.org/10.3390/sports12050135 

Gutiérrez-López, L., Olivares-Corichi, I. M., Martínez-Arellanes, L. Y., Mejía-Muñoz, E., 

Polanco-Fierro, J. A., & García-Sánchez, J. R. (2021). A moderate intensity exercise 



ISSN: 1996–2452 RNPS: 2148                                                                                  
PODIUM Journal, September-December 2025; 20(3): e1764 
 

                                                                                                     

 

https://podium.upr.edu.cu/index.php/podium/article/view/1764 

program improves physical function and oxidative damage in older women with and 

without sarcopenic obesity. Experimental gerontology, 150, 111360. 

https://doi.org/https://doi.org/10.1016/j.exger.2021.111360  

Ihsan, F., Nasrulloh, A., Nugroho, S., & Yuniana, R. (2024). El efecto del entrenamiento en 

sombra y la resistencia muscular en la agilidad de los atletas de bádminton de 12 a 17 

años de edad. Retos, 54, 36–45. https://doi.org/10.47197/retos.v54.103003 

Instituto Internacional de Ciencias Deportivas. (s/f). ¿Cuáles son los tipos de entrenamiento de 

resistencia? https://cienciasdeportivas.com/tipos-de-entrenamiento-de-resistencia/ 

James, L. P., Haycraft, J., Pierobon, A., Suchomel, T. J., & Connick, M. (2020). Mixed versus 

focused resistance training during an Australian football pre-season. Journal of 

Functional Morphology and Kinesiology, 5(4), 99. https://doi.org/10.3390/jfmk5040099  

Jiang, J., Ni, L., Zhang, X., Gokulnath, P., Vulugundam, G., Li, G., Wang, H., & Xiao, J. (2023). 

Moderate-Intensity Exercise  Maintains  Redox  Homeostasis  for  Cardiovascular 

Health. Advanced biology, 7(4), e2200204. https://doi.org/10.1002/adbi.202200204 

Katushabe, E. T., & Kramer, M. (2020). Effects of combined power band resistance training 

on sprint speed, agility, vertical jump height, and strength in collegiate soccer players. 

International Journal of Exercise Science, 13, 950. https://doi.org/10.70252/WZLX5662 

Lastella, M., Memon, A. R., & Vincent, G. E. (2020). Global research output on sleep research 

in athletes from 1966 to 2019: a bibliometric analysis. Clocks & Sleep, 2(2), 99-119. 

https://doi.org/10.3390/clockssleep2020010 

Li, C., Feng, F., Xiong, X., Li, R., & Chen, N. (2016). Exercise coupled with dietary restriction 

reduces oxidative stress in male adolescents with obesity. Journal of Sports Sciences, 

35(7), 663–668. https://doi.org/10.1080/02640414.2016.1183807 

Liu, Y., & Avello, M. (2021). Status of the research infitness apps: A bibliometric analysis. 

Telematics and Informatics, 57, 101506. https://doi.org/10.1016/j.tele.2020.101506 

Mainer-Pardos, E., Álvarez, V. E., Moreno-Apellaniz, N., Gutiérrez-Logroño, A., & Calero-

Morales, S. (2024). Effects of a neuromuscular training program on the performance 



ISSN: 1996–2452 RNPS: 2148                                                                                  
PODIUM Journal, September-December 2025; 20(3): e1764 
 

                                                                                                     

 

https://podium.upr.edu.cu/index.php/podium/article/view/1764 

and inter-limb asymmetries in highly trained junior male tennis players. Heliyon, 

10(5), e27081. https://doi.org/10.1016/j.heliyon.2024.e27081 

Matveev, L. P. (2001). Teoría general del entrenamiento deportivo. Paidotribo.  

Oliveira-junior, S. A., Boullosa, D., Mendonça, M. L. M., Vieira, L. F. C., Mattos, W. W., 

Amaral, B. O. C., Lima-borges, D. S., Reis, F. A., Cezar, M. D. M., Vanderlei, L. C. M., 

& Martinez, P. F. (2021). Effects of Circuit Weight-Interval Training on Physical 

Fitness, Cardiac Autonomic Control, and Quality of Life in Sedentary Workers. 

International journal of environmental research and public health, 18(9), 4606. 

https://doi.org/10.3390/ijerph18094606 

Pratama, A. P., Sukamti, E. R., Suhartini, B., Sulistiyowati, E. M., Ilham, I., & Ayubi, N. 

(2024). Effects of Shadow Training and Leg Muscle Strength on Badminton Footwork 

Agility: A Factorial Experimental Design. Retos, 54, 207–215. 

https://doi.org/10.47197/retos.v54.103303 

Rivera Arturo, D. A. (2023). Tendencias actuales en la preparación física del futbolista: una 

revisión documental. PODIUM - Revista de Ciencia y Tecnología en la Cultura Física, 

18(3), e1540. https://podium.upr.edu.cu/index.php/podium/article/view/1540  

Siantoro, G., Kartiko, D. C., Muhammad, M., Phanpheng, Y., Pramono, B. A., Kusuma, I. D. 

M. A. W., Triardhana, Y. A., Lestari, B., Samudra, F. E., & Pranoto, A. (2024). 

Moderate-intensity endurance training has higher effects suppression of oxidative 

stress secretion than strength training in obese students. Retos, 57, 291–297. 

https://doi.org/10.47197/retos.v57.105307 

Vinuesa Lope, M., & Vinuesa Jiménez, I. (2016). Conceptos y métodos para el entrenamiento 

físico. Ministerio de Defensa.  

Yépez-Calderón, Á. F., Doria-de la Terga, E. V., Yandún Yalamá, S. V., & Suasti-Velasco, W. 

F. (2023). Entrenamiento para mejorar la preparación física del cuerpo de bomberos 

de Imbabura, Ecuador. 2da Parte Arrancada, 23(45), 195-210. 

https://revistarrancada.cujae.edu.cu/index.php/arrancada/article/view/619  



ISSN: 1996–2452 RNPS: 2148                                                                                  
PODIUM Journal, September-December 2025; 20(3): e1764 
 

                                                                                                     

 

https://podium.upr.edu.cu/index.php/podium/article/view/1764 

Yuniana, R., Nasrulloh, A., Nurhadi, F. I., Sumaryanto, S., Sabillah, M. I., & Elumalai, G. 

(2024). The Effectiveness Of The Circuit Bodyweight Training Method In Improving 

Cardiovascular Endurance. Retos, 51, 1220–1225. 

https://doi.org/10.47197/retos.v51.100430 

 Conflict of interest statement: 

The author declares that there are no conflicts of interest. 

Author’s contribution: 

The author is responsible for writing the work and analyzing the documents. 

 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 

International license. 

 

  


