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ABSTRACT
The world of sport is continually changing and the use of technology is one of those areas that has made an
impact on many sports and on health promotion. The aim of this work is to establish, through a bibliometric
analysis, whether and how technology can change the way of doing sport, favouring health promotion. The
study develops a bibliometric overview of all the journals that are currently indexed in Web of Science (WoS)
database in any of the categories connected health-technology-sport research. The research has studied the
influential concepts and themes in the field of health promotion through technological innovations in sport.
The analysis was conducted using the frequency of keywords and citations from the articles published
between 2000 and 2018. The work identifies the leading journals in health research through a bibliometric
approach. The analysis shows a deep overview of the results of health journals. It is worth noting that many
journals have entered the WoS database during the last years, in many cases to fill some specific niche that
has emerged in the literature, although the most popular ones have been in the database for a long time.
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INTRODUCTION
Technological developments provide new solutions for guiding patients to a physically active lifestyle. The
world of sport is continually changing over the years, and the use of technology is just one of those areas
that has made an impact on many sports in the modern day (Backer, 2015, Freeman, 1991; Burkett, 2010).
One criticism of the use of technology is that it can slow down the speed of the game, but on the other hand
for many people it makes watching it more enjoyable to see the correct decisions being made.
Innovation is a driver of growth and well-being and health promotion. New technologies, products, services
and organizations create jobs and rejuvenate industries. But to reap those gains, policy makers need to
understand how the way we innovate is changing. This has implications for human resources and education
systems if they are to feed this innovation society. This also presents new opportunities for innovation and
improvement in sport systems (Collins, 2011; Edwards, 2008).
The concept of technology is ambiguous and has been analysed from various prospective. Dictionary
definition see “technology” as “… material object of use to humanity such as machines, hardware or
interests”. The authors polarize and specify this common sense understanding when they talk of “… materials
devices designed and manufactured to make possible activities which people have dream of engaging in but
to which they are not biologically adapted”.
In this line, we shall understand technology as human-made means to reach human interests and goals.
Sport technology, then, are human mode means to reach human interests and goals related to sport
(Marcellini, 2012; Magdalinski, 2000, Foster, 2012, Belfiore, 2018).
Whilst in many sports it has been proposed that performance is starting to indicate a reducing or plateaued
nature in their rate of improvement, it has been claimed that any significant gains in the future will be as a
result of technical innovation (Francis, 2005; Haake, 2009). For example, in speed skating, it has been
claimed that half of the progress of world records to date have been as a result of changes in technology with
the other half from real athletic improvement (Hemphill, 2009; Holowchak, 2002; Howe, 2011; Loland, 20082009). Additionally, if a change in sports technology is implemented, its impact in a sport can often be clearly
identified (Liguori, 2017). The implementation of technology has a significant impact in cycling, the 100 m
sprint, and the javelin as well as the pole vault, long jump, high jump, triple jump, amputee sprinting and
swimming (Belfiore, 2018; Ascione, 2018). As a result, the innovation, design and application of technology
to competitive sport is of paramount importance to athletes looking to optimize their best possible
performance in the future. Occasionally though, the introduction of new technology can cause debate or
controversy (Yao, 2014; Paganini, 2006; Wolbring, 2013). A summary of the philosophical and hypothetical
factors regarding the impact or introduction of a product or technology to a sport was summarized by Dyer
(Dyer, 2011). These criteria is typically relative in nature meaning that the best ethical outcome cannot always
be clearly or robustly defined. The field of study that surrounds the decision making or debate with respect
to the actual acceptability, inclusion, or controversy of sport technology has been termed performance
enhancement (Zettler, 2009), techno sport human enhancement technologies or mechanical ergogenic
(Kokko, 2006; Crisp, 2003; Di Palma, 2018). In addition, if technology has been employed with questions of
unfairness or negativity surrounding its use, this has also been termed technological doping (Aggestal, 2015)
or techno doping (Lawson, 2005).
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Objective
The aim of this work is to establish, through a bibliometric analysis, whether and how technology can change
the way of doing sport, favouring health promotion.
METHODS
In this study, bibliometric methodology was applied using Web of Science (WOS). WOS is 100% inclusive of
Medline and is considered one of the largest databases. Therefore, WOS is considered very suitable for
bibliometric analysis based on the advantages it has over other databases. Furthermore, the search engine
of WOS gives a wide range of search scenarios that can allow maximum retrieval of related documents. The
output obtained from Scopus can be easily exported and analysed foremost active authors, institutions,
countries, journals, subject areas, citations, and keyword mapping. The keywords used in this study were
technology, sport and health. Retrieved literature was analysed by exporting the data from WOS to Excel
software for calculation and tabulation. The exported data included the following information: number of
published documents in each year, types of published documents, subject areas, names of journals, names
of authors, country and institutional affiliation of authors who participated in publishing the retrieved literature.
For citation analysis, Scopus provides the number of citations received for each article and allows the sorting
of articles based on the number of citations. Furthermore, the Hirsh (h-index) of any group of retrieved
documents can be provided by WOS for comparative purposes. The h-index is an author-level metric that
attempts to measure both the research productivity and citation impact of the publications of a scientist or a
country or an institution. WOS also allows the export of all retrieved data to excel for purposes pertaining to
geographical mapping or visualization of author keywords or author networking or country collaboration.
Growth of publications and statistical analysis were carried out using the Bibliometrix Package. The
bibliometrix R package (www.bibnliometrix.org) provides a set of tools for quantitative research in
bibliometrics and scientometrics (Aria, 2017).
RESULTS
Growth of publications
In total, 782 documents discussing the sport, technology and health were retrieved. The highest number of
documents was published in 2017 with a total of (150; 19%) documents. More than half (466;59,6 %) of the
retrieved documents were published in the last five years of the study period (2013–2017). Figure 1 shows
the Annual Scientific Production.

Figure 1. Annual scientific production.
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Types of documents and subject areas
The majority of the retrieved documents were research articles (586; 74%) followed by review articles (195;
25%) and proceedings paper (9; 1%). The language of the retrieved articles was only English (782; 100%).
The majority of documents were published in journals within the subject area of sport science (646;83 %),
followed by those in management (146; 19%), educational research (94; 12%), and physiology (46; 6%).
Overlap in various subject areas created a total percentage of more than 100% (Figure 2).

Figure 2. Articles for scientific area.
Citation analysis
Retrieved documents received 8,641 citations, an average of 11,05 citations per document. The h-index of
the retrieved documents was 43. The highest number of citations attained was 385 for a study “American
Medical Society for Sports Medicine position statement: concussion in sport” by Harmon, Kimberly G et al.
The average total citations per year are shown in Figure 3. Notably, the majority of highly cited articles were
published sport science and sport health journals. All highly cited articles were research articles and none
were review articles. Most of the highly cited articles were published during the second decade of the study
period (2008 - 2017).

Figure 3. Total citation per year.
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Keywords plus network
Most frequent author keywords analysis of occurrences of author keywords using a minimum of 10
occurrences retrieved 42 keywords distributed within different clusters. The most frequently encountered
keyword was the one with the largest node size shown in the map as “performance” and reliability (Figure 3).
The map also included (1) technology; (2) team sport; (3) competition (4) physical. The key-words related to
health promotion have a smaller node size than that for “sport ”.
The network tend to be centralized with a couple of central concepts including performance, sport, health
promotion, and technology (Figure 4). It was interesting that performance has the largest node despite the
fact that model had the largest frequency. In other words, even though model was the most frequently
occurring keyword, performance was co-occurred more with other keywords in the network. The pair of sport
and technology had the shortest distance. Moreover, the triangular relationships among performance,
technology and sport implied that these three concepts were closely intertwined in the articles. Although the
visualized networks enable us to see the structures of relationships intuitively, it is hard to uncover the unique
features or patterns if the network has a large number of nodes and links.

Figure 4. Keywords network.

Figure 5. Most productive authors.
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Most productive Countries
Authorship analysis in total, 835 authors participated in publishing the retrieved documents giving a mean of
2.4 authors per article. The most active authors are listed in Figure 5. Dottor Tim J Gabbett (School of
Exercise Science, Australian Catholic University) was the most prolific author in this topic. Other productive
authors on that subject were Malone S, Gastin PB and Collins K (Harmon, 2013, Gabett, 2017; Malone,
2017). About the most active countries, the USA was the most productive in this field with 348 (44.5%)
documents followed by the Europe (276; 35%). Figure 6 shows most active countries along with the citation
per article for documents published by each country. International collaboration among the most active
countries indicated that California has the highest percentage (56.2%) of documents with international
authors (MCP) while Australia had the lowest percentage (19.2%). The geographical distribution of
publications based on the country affiliation of authors indicated that most publications about sport,
technology and health promotion were coming from North America, Australia, and Western Europe.

Figure 6. Country scientific production.
Preferred journals
The retrieved documents were published in 658 different peer-reviewed journals. The top 10 preferred
journals for publishing in this field was Journal of Science and Medicine in Sport followed by Journal of Human
Sport and Exercise, Sport Management Education Journal and Sports Medicine. The list included different
journals in the field of sport/technology while the remaining journals were in the field of public health and
general medicine.
Structure map
The function conceptual Structure creates a conceptual structure map of a scientific field performing
Correspondence Analysis (CA), Multiple Correspondence Analysis (MCA) or Metric Multidimensional Scaling
(MDS) and Clustering of a bipartite network of terms extracted from keyword, title or abstract fields. This
method allows to derive a set of coordinate values summarizing the link between sport, technology and health
promotion. The percentage of the variance of the principal components constructed using this method are
known to under evaluate the information summarized. The interpretable principal components were kept.
Each principal component has been interpreted by examining the contribution of each category, when it was
significant, to the variance of the category coordinates.
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Graphical displays are used to summarize the proximities between the subjects and to show the associations
between the categorical variables (Figure 7). The subjects are represented in two-dimensional graphical
displays constructed using principal components as axes system. The purpose of this study was to identify
the link between new technology and sport for health promotion.

Figure 7. Map model.
The aim of the data analysis is first to characterize by bibliometrix of new technology for the sport and sport
and lifestyle. Consequently, these latter variables are considered as supplementary variables. It means that
they are not used to build the scores, but only projected afterward onto the graphical representations that
have been obtained. They are used to enhance the interpretation
DISCUSSION
In this study we wanted to shed some light on the research activity on the relationship between sport,
technology and health. The results of our study indicated that (A) research activity in this field showed a
significant increase in recent years, most likely due to the use of new technologies; (B) The research activity
on health promotion has dominated the literature of almost all the countries of America and Europe; (C) the
research activity linked to sport as a means/way of fostering wellbeing is a dominant topic today.
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In recent years, the evidence base for new behaviour change interventions in the field of health has grown
(Gastin, 2013; Sparling, 2000). Several systematic reviews evaluated the effectiveness of these
interventions; many studies have focused on the behaviour of users' health in relation to sports activity. as
shown by the evidence of the literature today, sport is increasingly used to promote healthy lifestyles.
This paper provides evidence to support the positive effects of new technologies in health promotion
interventions in all categories of subjects: children, adolescents and adults. Since the offer of new
technologies in the healthcare sector is often linked to the resolution of diseases, sometimes comparisons
with comparable control groups are lacking (Heart, 2011; Gabarron, 2012; ). Therefore, further research is
needed to establish the true independent effects of new technologies as a way to prevent the pathological
event. Nevertheless, this bibliometric analysis has found that combining the use of technology in the sports
sector promotes the promotion of health and therefore of well-being.
Although two-thirds of the studies demonstrated satisfactory methodological quality, several quality criteria
still have room for improvement (Heart, 2013; Kidholm, 2012).
The present bibliometric analysis shows, among other things, that the sport-health bond has become very
consolidated in recent years. it has been leveraged that sport must be innovative thanks to the use of new
technologies. At the same time the concept of health promotion was strengthened. health, as the WHO
recalls, must be maintained by referring to a correct lifestyle.
Another observation we can make is that the countries in which the technology-sport-health relationship is
more widespread are the most advanced countries such as Europe and America.
CONCLUSIONS
In conclusion, with the bibliometric methodology, results and analyses are useful in all sectors of health and
sports research at the global level. This study identifies emerging areas of health and sports research such
as public health, health promotion through sports activity. From a general point of view, health research,
combined with sports, is very broad and includes a wide range of topics. This article classifies the material
according to some of the most active topics. However, it is worth noting that more specific topics could also
be considered because each journal considers specific topics that are not dependent on the topics followed
by other magazines. In addition, the judgment assigns each magazine to a category, but sometimes the
newspaper can also be considered in another category.
On the basis of the analysis carried out, we can state that the concept of sport is taking on important
dimensions and the advent of new technologies can only strengthen this link between sport and health, or
better sport and public health.
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