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ABSTRACT

The aim of this study was to analyze the scientific production of journals on sport and exercise science and
physical education in Portuguese that are indexed in the Scopus database by conducting a bibliometric analy-
sis. Six journals related to this field of study and indexed in the Scopus database were selected. Regarding pu-
blications, the journals published 3,869 documents while indexed in Scopus, most (90.8%) of which were ori-
ginal articles. The year with the highest number of publications was 2013 (n = 473). The clusters of keywords
that were cited most often (“physical activity” and “exercise”) were related to biodynamics. Most journal au-
thors are from Brazil (89.86%). The Brazilian Journal of Sports Medicine had the highest number of publications
(n=1179), the highest average per year (n = 78.6), and reached the highest index in the scientific journal ranking (SJR
index =0.331). We concluded that scientific production increased until 2013.The publications with the highest number
of citations and the most common study topics are related to the area of biodynamics. Level of evidence Il; Review Studly.

Keywords: Exercise; Bibliometrics; Physical education and training.

RESUMO

O presente estudo tem como objetivo analisar a producdo cientifica de periddicos das ciéncias do esporte, do
exercicio e da Educacdo Fisica (CEEEF), na lingua portuguesa, indexados no SCOPUS, através da andlise bibliométrica.
Foram selecionados seis periddicos relacionados as CEEEF e indexados no SCOPUS. Em rela¢éo as publicacées, no
periodo de indexagdo no SCOPUS, os periddicos publicaram 3.869 documentos, sendo a maioria (90,8%), artigos
originais. O ano com o maior numero de publicacées foi 2013 (n = 473). Os clusters de palavras-chaves que mais
apareceram estavam relacionados a biodindmica: “physical activity” e “exercise” Em relacdo aos autores, a maioria
é do Brasil (89,86%). Em relacdo aos periddicos, a Revista Brasileira de Medicina do Esporte foi a que mais publicou
(n=1179), com maior média por ano (n = 78,6) e atingiu o maior indice no Scientific Journal Ranking (SJR = 0,331).
Percebe-se um crescimento na producdo até 2013. As publicacbes com maior nimero de citagoes e os temas mais
estudados estdo relacionadas a drea da biodindmica. Nivel de evidéncia Il; Estudo de Reviséo.

Descritores: Exercicio; Bibliometria; Educacao fisica e treinamento.

RESUMEN

El presente estudio tiene como objetivo analizar la produccion cientifica en periédicos de las ciencias del deporte,
del ejercicio y de la Educacion Fisica (CEEEF) en idioma portugués, indexados en la base Scopus, a través del andlisis
bibliométrico. Fueron seleccionados seis periddicos relacionados a las CEEEF indexados en SCOPUS. Con relacion a las
publicaciones, en el periodo de indexacidn en SCOPUS, los periddicos publicaron 3.869 documentos, siendo la mayoria
(90,8%) articulos originales. £l afio con el mayor nimero de publicaciones fue 2013 (n =473). Los clusters de palabras clave
que mds aparecieron estaban relacionados a la biodindmica: ‘physical activity"y ‘exercise’ Con relacion a los autores, la
mayoria es de Brasil (89,86%). Con relacién a los periddicos, la Revista Brasilena de Medicina del Deporte fue la que mds
publicé (n=1179), con mayor promedio por afio (n = 78,6) y alcanzé el mayor indice en el Scientific Journal Ranking (SJR
=0,331). Se percibe un crecimiento en la produccion hasta 2013. Las publicaciones con mayor nimero de citaciones

y los temas mds estudiados estdn relacionados al drea de la biodindmica. Nivel de Evidencia Il; Estudio de Revision.
Descriptores: Ejercicio; Bibliometria; Educacidn y entrenamiento fisico.
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constantly to graduate programs at stricto sensu levelin the initial forma-

The scientific advancement in the area of sport and exercise scien-
ce and physical education (SESPE) is mainly a result of public policies
that were established to objectively promote the advances in Brazilian
science. Among the advances is the establishment of the Brazilian Col-
lege of Sports Sciences (BCSS)' in 1978. Although the BCSS contributes
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tion!, knowledge production must be expanded to levels of professional
intervention and continuing education?.

Regarding professional intervention, scientific publications help
synthesize and disseminate practical and theoretical knowledge?, guiding
strategies for the different areas of human movement. Some analyses on
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the production of knowledge in the area of SESPE in Brazil have been
published, including study specific subareas such as sports psychology*=>
and biomechanics®

In Brazil, the scientific production on SESPE has significantly pro-
gressed during the 21st century, with a recurrent phase of funding
for research, for example.” Some authors declare that although Brazil
is the largest producer of scientific knowledge in South America, the
production of knowledge is still considered low when compared with
other areas of science.”

Despite the large volume of publications®®, some authors' propose
some reflections on the scientific production in this area of research
in Brazil. They express mainly the need for analysis of the production
of knowledge to identify the trends, deficiencies, and effects of this
production. Progress of the production of knowledge in general and of
SESPE has been observed, and studies that investigate this production
are important for the evolution of the field of research'®'". In this regard,
bibliometrics can be an important method to meet this demand.

Bibliometrics is defined as a quantitative analysis of the bibliographic
characteristics of publications in a given field of knowledge, such as
chronology, citations, keywords, authors, collaboration networks, insti-
tutions, countries, themes, and journals'. Bibliometric analyses in the
area of SESPE were developed in specific databases such as the Web of
Knowledge, Scielo, and Latindex, or in specific journals”'>'% Databases
are considered reliable sources of information for conducting this type
of study'™, as they include periodicals with great scientific relevance.

In this regard, Scopus is considered the largest database of citations
and abstracts, and includes more than 21,500 peer-reviewed journals
with more than 69 million records. As no evidence has been found
with a general approach to scientific production in SESPE in periodicals
indexed in Scopus, this study aimed to analyze the scientific production
of journals on SESPE in the Portuguese language that were indexed in
the Scopus database through a bibliometric analysis.

METHODS

This is a bibliometric analysis of the journals on SESPE in the Portu-
guese language that were indexed in the Scopus (Elsevier) database.

Eligibility criteria of journals

For the purposes of delimitation in this bibliometric analysis, studies
published in the journals related to SESPE in the Portuguese language
that were indexed in Scopus were selected.

After checking the research area of the journals, the following inclu-
sion criteria were applied: published in Portuguese or have an editorial
body and head office in Brazil and available online.

After verification of the eligibility criteria, the following journals were
selected: Movimento, Brazilian Journal of Sports Medicine (RBME), Journal of
Physical Education, Motriz: Journal of Physical Education, Brazilian Journal of
Sport Sciences (RBCE), and Brazilian Journal of Kinanthropometry and Human
Performance (RBCDH). The characteristics of the journals are detailed in Table 1.

The key terms“Journal of Physical Education”and “revista da educacao
fisica”were used to search for the same journal, which from 2016 came
to be called by its English title.

Search strategy of studies

The search was performed on December 11, 2017, in the Scopus
database. In the field of research, the names of the journals were used,
and the category “Source title" was selected. In the search results, the
"Analyze search results”option was selected.

Eligibility criteria of the studies

The time limit was established by the date of indexing the journal
in Scopus, so this varied according to each journal (Table 1).
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Table 1. Characteristics of selected journals.

Period of
Journal Webqualis| SJR [Frequency| Institutions |Indexing in
SCOPUS
Escola de Educacdo
Fisica, Fisioterapia
) e Danga da 2010 until
Movimento A2 0237 Quarterly Universidade 2017
Federal do Rio
Grande do Sul/RS
Brazilian Journal of Sociedade Brasileira
Sports Medicine A2 0.173| Bimonthly de Meq!cwna do | 2003 uni
(RBME) Exercicio e do 2017
Esporte/SP
Escola de
) Educacéo Fisica .
Journal of Ehysmal B1 0.161| Quarterly | da Universidade 2011 until
Education 2017
Estadual de
Maringd/PR
Motriz: Journal of Universidade 2010 until
Physical Education Bl 0.238| Quarterly Estadual Paulista/SP| 2017
Brazilian Journal Colégio Brasileiro 5012 until
of Spots Science B1 0.187| Quarterly | de Ciéncias do 2017
(RBCE) Esporte/PR
Nucleo de
Brazilian Journal of ) Pesquisa em '
Kinanthropometry C|neantropom?tr|a .‘
and Human B1 0.239|Bimonthly &Desempenho | 1999 unt
Humano da 2017
Performance Universidade
(RBCDH) Federal de Santa
Catarina/SC

Selection of studies and data extraction

The procedures of the search and selection of studies were performed
by two researchers (DC and FD).

For the analysis and discussion of the results the following categories
were defined and two researchers (DC and FD) extracted the following
data: a) regarding the publication, the type of document, language,
funding, year of publication, number of citations and theme (through
the extraction of keywords); b) regarding the authors, the countries and
collaboration networks; and c) regarding the journals, the number of
publications and SCImago Journal and Country Rank (SJR).

The results in relation to the theme and authors were presented
using the bibliometric mapping technique. This allows visualizing the
characteristics of the scientific production through bibliometric maps.'®
The program VOSviewer version 1.6.6 (Leiden University, the Netherlands)
was used to make the maps."”

To analyze the authors and themes on the basis of the keywords, a
temporal cutoff of the publications was made, stratifying them into three
time points as follows: documents published (1) from 1999 to 2008, (2)
from 2009 to 2013, and (3) from 2014 to 2017. For the analysis of the
authors with the highest number of publications, those who presented
at least five publications were considered. Regarding the keywords, they
were considered when cited in at least 10 publications.

RESULTS

Regarding publications

During the indexing period in Scopus, the journals published 3,869
documents. Among the types of documents, the journals mostly published
original articles (3512, 90.8%), followed by reviews (267,6.9%), editorials (55,
1.4%), errata (12,0.3%), letters (11,0.3%), and conference papers (11,0.3%).

As to language, most publications were available in Portuguese
(n=1672), followed by English (n =846) and Spanish (n = 58). When avai-
lable in two languages, most publications were in Portuguese and English
(n = 1155), English and Spanish (n = 48), and Portuguese and Spanish

89



(n =4). Only 85 publications were available in all three languages. Only
67 publications mentioned funding, corresponding to 1.7% of the cases.

The first studies related to sports and exercise sciences in selected
journals were published in 1999 by the Brazilian Journal of Kinanthro-
pometry and Human Performance. The year with the highest number of
publications (473) by journals was 2013 (Figure 1).

Regarding the citations of the publications, the most cited articles
were published by RBME, with emphasis on the years 2013 and 2016
with 628 and 665 citations each year, respectively (Figure 2).

Among the 3,869 publications, the most cited was the article of
Perini et al,, published in RBME in 2005, which presented 121 citations
(Table 2). This study aimed to disseminate the strategy to obtain the
technical error of measurement in anthropometry and to evaluate the
performance of laboratory trainees. Four of the five most cited studies
were in Portuguese and English languages.

Figure 3 illustrates the main themes investigated from the keywords
cited by the authors. A larger text font indicates that the keyword was
used more often. In the period between 1999 and 2008, 35 different
keywords were used at least 10 times. The most used were “physical
activity,"body composition,"and “exercise” (54, 50, and 50, respectively).
Four different co-occurrence clusters were formed. In the second period,
80 different keywords appeared at least 10 times. The most used were

“physical education, “exercise,'and“sport”(137, 84, and 84, respectively).
In total, five different clusters of words emerged. In the last period, of
2203 different keywords, 91 were used at least 10 times. The three with
the highest occurrence were “physical education, “exercise,"and “sport
(144, 132, and 132, respectively). Six different co-occurrence clusters
emerged. It can be observed that the most used keywords in the publi-
cations were “physical activity”and “physical education”

"
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Figure 1. Numbers of publications per year in journals of sports science, exercise
and Physical Education of portuguese language indexed in SCOPUS.
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Figure 2. Numbers of citations per year of publications in SESPE journals indexed
in SCOPUS.
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Table 2. Publications with the highest number of citations year in journals of sports
science, exercise and Physical Education of portuguese language indexed in SCOPUS.

Year of

Authors/Title Publication

Journal Citations

Perini T.A, de Oliveira G.L.,, dos Santos
Ornellas J, Palha de Oliveira F.
Technical error of measurement
in anthropometry
Pinto Guedes D., Correa Lopes
C., Pinto Guedes JER.
Reproducibility and validity of the International
Physical Activity Questionnaire in adolescents
Florindo A.A., do Rosario Dias
de Oliveira Latorre M.

Validation and reliability of the Baecke
questionnaire for the evaluation of
habitual physical activity in adult men
Ciolac E.G,, Guimarées G.V.

Physical exercise and metabolic syndrome
Schneider C.D,, de Oliveira AR.
Oxygen free radicals and exercise:
Mechanisms of synthesis and
adaptation to the physical training

RBME 2005 121

RBME 2005 77

RBME 2003 71

RBME 2004 60

RBME 2004 44

Regarding authors

We found publications by authors from institutions in 48 countries.
Institutions in Brazil were the ones that presented the most publications,
followed by those in Portugal and Spain. Table 3 shows the top 10 cou-
ntries in relation to the number of publications in sports and exercise
journals indexed in Scopus.

Regarding authors and their collaboration networks (Figure 4), an evolu-
tion was observed. In the first period, 73 authors were in at least five publica-
tions from eight different collaboration networks. We highlight the leadership
of the researchers Edilson Serpeloni Cyrino (25 publications) and Fabio Yuzo
Nakamura (23 publications). In the period from 2009 to 2013, progress was
observed for 180 different authors who published at least five studies. The
second period had 15 different employee networks. The researcher with the
highest number of publications remained to be Edilson Serpeloni Cyrino
(20 publications), followed by Edio Luiz Petroski (19 publications). In the last
analyzed period (from 2014 to 2017), 144 different researchers had at least
five publications, forming nine networks of collaborators. The authors with
the highest number of publications in this period were Alexandre Fernandes
Vaz (24 publications) and Jailson José Bassani (16 publications).

Regarding journals

RBME was the journal with the highest number of publications, with
1,179 documents, and the journal with the highest average number of
publications per year in its indexing period (from 2003 to 2017) in Scopus,
with an average of 78 publications, six publications per year. The RBCDH
presented 932 publications, followed by Movimento (n = 583), Motriz (n =
500), Journal of Physical Education (n =351), and RBCE (n = 324; Figure 5).

RBME had the highest SJR index in the period analyzed, reaching
a value of 0.331 in 2009. Currently, RBCDH has this highest metric
in relation to the other journals, presenting a SJR index of 0.239 in
2016. This journal was also the first to present this metric, in the year
2000 (Figure 6).

DISCUSSION

This study aimed to analyze the scientific production of journals
of SESPE in the Portuguese language that were indexed in Scopus by
conducting a bibliometric analysis. The bibliometric data analyzed were
related to publications, authors, and journals.
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Figure 3. Keywords used by authors.

Table 3. Number of publications by country (n/%).

Country puﬁ::c':zzrn(s’f(n) Percentage (%)

1 Brazil 3477 89.86
2 Portugal 228 5.89
3 Spain 158 4.08
4 Undefined 79 2.04
5 United States 71 1.83
6 Canada 28 072
7 United Kingdom 25 0.64
8 Chile 21 0.54
9 Argentina 20 051

10 Italy 15 0.38

Publications

The scientific production on SESPE had a significant advancement in the
beginning of the XXI century, with the highest number of publicationsin the
year 2013. The increase in the number of graduate programs and researchers
with PhDin the Brazilian universities, and investments focused on academic
research are factors that contribute to the increase in the scientific production
in this research area'®. However, such increase must also be accompanied by
quality. One way to evaluate is by the number of citations that a study receives
after publication'. In the analysis, the journal that presented the highest
number of citations was RBME, as it had the highest number of publications
per year and has been indexed in the Scopus database since 2003.

In the analysis of the studies that presented the number of citations, a
predominance of research studies from the biodynamic area was observed.

Rev Bras Med Esporte - Vol. 25, N2 1 - Jan/Fev, 2019

The theme analysis, conducted with the keywords used by the authors,
revealed that the production of knowledge in SESPE indexed in Scopus
was strongly associated with the biodynamic study area, in a reduced way
in the sociocultural area, as reported by some authors®?°, However, some
research groups?' verified that the subarea with the highest number of
publications in 2014 was pedagogical sociocultural research. However, the
study analyzed a total of 12 journals, including those with B2 extract of Qualis.

The investigation of the sports sciences showed predominance
over some modalities such as football, swimming, and running, which
were present in the three periods of publications analyzed through
the keywords. Subsequently, volleyball, dance, and gymnastics were
also included in the scenario of scientific production. We can infer that
research on such sports reflects the tradition and popularity of these
practices in the country with the most published Portuguese-language
SESPE journals indexed in Scopus, which is Brazil.

Authors

As in other areas, Brazil has been the most productive country in
South America in relation to sports sciences, corroborating with findings
in the literature that investigated research in the area between 1970 and
20127.This result is mainly due to the increase in the number of research
studies conducted by authors with PhDs in the country,'® which is due
to the increase in the number of postgraduate programs in the area and
greater investment by research funding agencies??. The production of
knowledge in sports sciences is predominantly from public institutions,
a fact that can be attributed to government policies that are aimed at
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Figure 4. Authors and networks of collaborators.
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Figure 6. SJR of SESPE journals indexed in SCOPUS.

limitation of this study.

On the other hand, some studies’ suggest that despite the high-
-quantity production, researchers in Brazil have published articles with

low impact?” because they have not been cited at all.

This result may be due to the current process in which researchers
tend to take into account predominantly the impact factor of journals
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rather than the specificity of the journal area, resulting in publications
in related or even unrelated areas®. Moreover, the predominance of
publications by authors related to institutions in Brazil indicates that
SESPE journals indexed in Scopus are not targeted by researchers from
other countries to publish their research.
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Journals

The analyzed journals have contributed significantly to the state of
the art in the field of SESPE through the dissemination of knowledge
through qualified and relevant research.

The last journal to be indexed in Scopus was the RBCE, in 2012.
According to one study?, in the scientific community, there is an un-
derstanding that international insertion is an indicator of quality. In
addition, all indexed journals were published in the English language,
which provides greater visibility to publications.

The SJRindex was introduced in 2008 and is available in open access?.
An upward trend was observed in relation to this metric in four of the
six journals analyzed since theirindexing in Scopus. SJR grades journals
according to the number of citations received within 3 years of publica-
tion, differently from the Journal of Citation Reports (Thomson Reuters).

Despite the increase in publications up to 2013, the number has since
decreased. We infer that this may be due to the interest of the researchers
in publishing their works outside the scenario of national journals, opting
for the submission of papers to international journals with the highest
impact factors. In addition, the authors who were featured in the first two
periods analyzed did not appear in the period from 2014 to 2017, and
fewer researchers published at least five studies in the latter period than
in the period from 2009 to 2013. Such results may be a consequence of
this process, but these data were not verified in the present study.

This study presents the limitation of having included only journals
on SESPE in the Portuguese language. The knowledge production in

the area can also be linked in journals of other related areas such as
medicine, psychology, and education.

CONCLUSION

The analysis of the scientific production of periodicals on SESPE in
the Portuguese language that were indexed in Scopus allowed us to
conclude that production increased until 2013, when the number of
publications started to decline. The publications with the largest num-
ber of citations and the most studied themes are related to the area of
biodynamics. The predominance of researches by authors of Brazilian
institutions shows that Portuguese-language SESPE journals indexed in
Scopus are not yet targeted by research groups from other countries.
The authors'analysis revealed clearly defined groups of collaboration
networks. The Brazilian Journal of Sports Medicine has a greater number
of publications in the period of indexation in Scopus, besides the highest
average per year and the most cited studies.
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