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 In order to justify the investments made in research in the field of sports 

medicine, the outcomes and impacts of these investments should be 

assessed.  The purpose of this study was to investigate the status and 

impact of sports medicine studies on the production and development of 

knowledge. In this descriptive study bibliometric and scientometric 

methods were used on 1145 scientific productions of sports medicine 

indexed in the Web of Science database. Data were analyzed through 

Excel Software, and cooperation maps were drawn using VOSviewer 

Software. According to the findings, the ratio of citations to the articles 

on the scientific productions of sports medicine was 23.17, which is 

higher than the clinical medicine area (6.8). The ratio of citations to the 

authors was 5.46% and 52 articles (4.54%) of the articles appeared 

without citations. The average impact factor of journals publishing 

papers was 3.9. Most of the articles were published with the collaboration 

of five authors. The results of the present study, based on a selected 

model and a combination of indicators of the UK’s and Canadian Capital 

Return frameworks (from the production and development dimension), 

generally highlighted the validity and effectiveness of all indicators, 

including activity, quality, and development. The results revealed the 

most significant impact of the number and quality of each of the 

indicators in sports medicine in this area. 
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INTRODUCTION 

In recent years, the world has witnessed tremendous advances in sciences and 

technologies, and sports science is no exception, as it has been considered a broad, advanced, 

and comprehensive science. Sports medicine is an area of medical practice concerned with the 

treatment of injuries resulting from athletic activities. Sports medicine bridges the gap 

between science and practice in the promotion of exercise and health and the scientific 

assessment, study, and understanding of sports performance (Abou Elmagd, 2020). 

Research on sports medicine and its achievements has considerable potential to promote the 

health of the athlete community. On the other hand, the impacts and achievements of these 

studies should be evaluated according to the investments in sports medicine studies (Guthrie 

et al., 2013). The research impact refers to any output of research activities that positively 

impact the scientific community, the health system, patients, and society as a whole (Milat et 

al., 2015). It means that it includes changes in awareness, knowledge, understanding, ideas, 

attitudes, policies, and practices resulting from research. Reducing the loss of investment in 

research and increasing added value for stakeholders justify the great importance of the 

research impact as well as its assessment and evaluation (Zachariah et al., 2014). 

In this regard, various frameworks and models have been presented for impact 

assessment of research works. These frameworks provide organizations with an overview of 

management and supervision of their performance, enable them to understand the 

contribution of the organization's research in local, national, or international communities, and 

hold them accountable to the government, stakeholders, taxpayers, and the general public for 

demonstrating the value of research (Newson et al., 2015; Nason et al., 2008).  

The UK's Capital Returns Framework is among the most common frameworks of 

impact assessment of research in the medical area. This model assesses research impact in five 

dimensions: (i) knowledge production, (ii) targeting research, capacity, and attraction, (iii) 

information on policy and product development, (iv) health advantages and health section, 

and (v) more general economic interests. Some indicators, such as the number of articles and 

citations, are mentioned in the dimension of knowledge production (Jamali, 2012). Another 

framework is the Canadian Capital Return model, which is based on the UK's Capital Returns 

Framework. In the Canadian model, indicators are provided for impact assessment of research 

on knowledge development. The first set of indicators is called activity indicators, which 

include the number of published scientific-research articles reviewed based on the subject 

area, year, number of authors, and the number of joint articles. The second set of indicators is 
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related to the research quality, which includes the impact factor of the journals, the number of 

citations, the number of highly cited articles, hot papers, and the number of articles published 

in top journals. The third set of indicators is related to the development of co-authorship 

networks. Co-authorship is an example of a scientific collaboration in which two or more 

authors collaborate to create a joint scientific work. Co-authorship analysis allows national 

and international collaborations to be identified (Canadian Institute of Health Research, 2005). 

The impact of publicly-funded medical and health research has been interested significantly 

over the last few years (Abou Elmagd, 2020). Several studies have been carried out to 

determine the range of theoretical models and approaches to measure of research impact in 

various fields such as The impact of Cochrane Reviews (Bunn et al., 2015), in health services 

or public health research (Newson et al., 2018; Manrique et al. 2019), in environmental, 

agriculture, and education research (Heyeres et al., 2019), A research impact model for work 

and health (Van Eerd et al., 2021) and Collective health research assessment: (Kork et al., 2022). 

Reviewing the background shows that the impact assessment and evaluation of the researches 

have been done mainly in the field of medical sciences and different models have been used. 

But so far, sports medicine studies have not been studied from this point of view  

It is clear that despite the literature on sports science, the impact assessment of research 

on sports medicine is from the dimension of knowledge production. Development can pave 

the way for the realization of national and international plans and policies for prevention and 

treatment. This can assist the implementation sector in macro-planning based on the results of 

new research and a better perspective for more accurate insight and better performance of 

managers and policymakers in this area. Therefore, the main objective of this study is to 

answer the following question: What is the impact assessment status of scientific outputs in 

the field of sports medicine based on the combination of indicators of the UK's and Canadian 

Capital Return frameworks? 

METHODS 

Data Collection 

This is descriptive and applied research which was performed based on the 

scientometrics approaches, and the data were analyzed using an evaluation technique. The 

statistical population of this study consists of 1145 articles from sports medicine studies from 

2010 to 2019, which are indexed on the science website. For data collection, first, the keywords 

in the articles on sports medicine were searched in the Web of Science, PubMed, and Scopus 

databases. The following search strategy was used after the detection of the keywords in the 
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advanced search section of the Web of Science, which resulted in 8114 results: TS = ("sport * 

medicine*" OR "sports and exercise medicine" OR "exercise medicine") 

According to the objective of this study, the results were then limited to the type of 

article and to the period from 2010 to 2019, which resulted in 5009 records. The results were 

limited to all funding agencies to assess the effectiveness of the allocation of funds in terms of 

financial resource support, and 1145 records were obtained that were used as the study 

population. 

Three categories of indicators, i.e., activity, quality, and development, were explored 

in the present study. The information needed to examine these indicators was collected from 

the Web of Science and the Journal Citation Reports (JCR) database. Finally, the data were 

calculated and analyzed using Excel and VOSviewer software packages. 

RESULTS 

In this study, 1145 articles with funding support were studied in the area of sports 

medicine from the Web of Science from 2010 to 2019. The results revealed that more than 99% 

of the articles were published in English, and the publication of articles had an ascending trend 

(Figure 1). 

Figure 1. Growth Trend of Sports Medicine Articles During 2010-2019 

 

In the study of quality indicators, it was found that the total number of 1145 retrieved 

documents have been published in 333 journals, of which 310 titles (93.09%) of these journals 

have an impact factor in the Journal Citation Reports (JCR)and 23 journals (6.9%) had no 

impact factor. About a third of the journals were in the first quarter. The results also showed 

that the articles received 38,710 citations, of which 1,093 articles (95.45%) had citations and 

only 52 articles (4.54%) did not receive any citations. the citation-to-article ratio is 35.41 (Table 

1). 
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Table 1. Status of Sports Medicine Articles in Terms of Activity and Quality 

Indicators Number % 

Total citations 38701 100 

Cited papers 1093 95/45 

Papers without citation 52 4.54 

Citation ratio to cited papers 35.41 _ 

Citation ratio to all papers 33.80 _ 

Journals with impact factor 310 93.09 

Journals without impact factor 23 6.90 

Total number of journals publishing papers 333 100 

Number of articles published in Q1 journals 709 61.92 

Number of Q1 journals publishing papers 97 31.29 

Number of hot papers 1 0.08 

Number of highly cited papers 5 0.43 

According to the topical review of articles, it was found that all articles under study 

have been published in 104 different topic groups. Among them, 41.22% of the articles (472) 

were published in the sports science group, followed by the orthopedic group with 146 articles 

(12.75%) and physiology with 70 articles (6.11%). The 20 topic groups in which most sports 

medicine articles have been published are presented in Table 2. The results indicated that the 

highest rate of citations among different topic groups was related to the “Public, 

Environmental & Occupational Health” with a ratio of 36.70 followed by “Geriatric Medicine” 

(35.06) and “Clinical Neurology” (34.05). On the other hand, the lowest citation rate among 

the 20 groups was related to the topic group of sports sciences, with a ratio of 12.10 citations 

per article. 

Table 2. Top 20 Topics in Terms of Article Publication Frequency, Number of Citations, and 
Citation-to-Article Ratio 

Topics Papers % Citation Citation-to-article ratio 

Sport Sciences 472 41.22 5712 12/10 

Orthopedics 146 12.75 1947 13/33 

Physiology 70 6.11 1082 15/45 

Rehabilitation 61 5.32 1398 22/91 

Public, Environmental & 

Occupational Health 

48 4.19 1762 36/70 

Surgery 47 4.1 725 15/42 

Medicine, General & Internal 38 3.31 873 22/97 

Multidisciplinary Sciences 26 2.27 643 24/73 

Rheumatology 25 2.18 361 14/44 

Neurosciences 23 2 851 37 

Nutrition & Dietetics 22 1.92 587 26/68 

Engineering, Biomedical 21 1.83 420 20 
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Table 2. Continues 

Topics Papers % Citation Citation-to-article ratio 

Clinical Neurology 18 1.57 613 34/05 

Medicine, Research & 

Experimental 

18 1.57 290 16/11 

Geriatrics & Gerontology 16 1.39 561 35/06 

Pediatrics 16 1.39 456 28/5 

Oncology 15 1.31 374 24/93 

Endocrinology & Metabolism 14 1.22 361 25/78 

Pharmacology & Pharmacy 12 1.04 170 14/16 

The study of impact factor and average impact factor of topic group journals 

demonstrated that among the top 20 journals, most journals had a higher impact factor than 

the average impact factor of topic group journals, and one journal, i.e., BRITISH JOURNAL 

OF SPORTS MEDICINE, had the highest impact factor compared to other journals in the topic 

group. The top 20 journals have published 681 articles on sports medicine (Table 3). 

Table 3. The Top 20 Source Title of Sports Medicine Papers 

Journals Country Papers (IF) (MIF) (Q) Citation 

Journal of Science and Medicine in Sport Australia 401 3/607 1/979 Q1 7642 

British Journal of Sports Medicine England 42 12/68 1/979 Q1 23370 

American Journal of Sports Medicine USA 32 5/81 1/979 Q1 34313 

Orthopaedic Journal of Sports Medicine USA 25 2/492 1/979 Q2 2959 

Arthroscopy-The Journal of Arthroscopic 
and Related Surgery 

USA 25 4/325 1/979 Q1 16791 

Medicine and Science in Sports and 
Exercise 

USA 21 4/029 1/979 Q1 37601 

Plos One USA 21 2/74 1/866 Q2 688786 

International Journal of Sports Medicine Germany 14 2/556 1/979 Q2 8353 

Clinical Journal of Sport Medicine USA 11 3/165 1/979 Q1 4242 

BMC Public Health England 10 2/521 2/104 Q2 40148 

BMJ Open England 9 2/496 1/681 Q2 35626 

Sports Medicine 
New 

Zealand 
9 8/551 1/979 Q1 18114 

Frontiers in Physiology Swiss 9 3/367 2/456 Q1 21190 

International Journal of Behavioral 
Nutrition and Physical Activity 

England 8 6/714 2/937 Q1 11154 

Journal of Sports Sciences England 8 2/597 1/979 Q2 13266 

Journal of Strength and Conditioning 
Research 

USA 8 2/973 1/979 Q1 18708 

Journal of Physical Activity & Health USA 8 1/993 2/104 Q2 4924 

Pm&R USA 7 1/821 1/979 Q2 3411 

Applied Physiology Nutrition and 
Metabolism 

USA 7 2/522 1/692 Q3 5955 

Sports Health-A Multidisciplinary 
Approach 

USA 6 2/866 1/979 Q1 2224 
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The majority of the articles were co-authored, 17.03% of which were published in 

collaboration with five authors. A total of 5336 authors contributed to producing 1145 sports 

medicine articles in the last decade, and on average, each article has been written by three 

authors. The highest number of co-authors in an article was related to an article with 38 

authors. Only 28 articles were written by single authors without scientific participation. 

The assessment of international scientific participation in sports medicine indicated 

that 1145 articles were written by authors from 49 countries, all of which had participated in 

at least one document. The highest scientific collaboration was with 432 articles by the USA 

(Figure 2). In this study, in addition to countries, the degree of collaboration of organizations 

and universities in writing articles has been investigated. The collaboration map of 

organizations with at least five documents in sports medicine is illustrated in Figure 3. 

According to the results of this section, a total of 1400 organizations have had 

international scientific collaborations in producing sports medicine articles. Among these 

organizations, the University of Queensland, Deakin University, and Monash University had 

the most scientific participation with 59, 49, and 39 articles, respectively. 

Figure 2. Network Map of Scientific Collaboration Between Countries in Publishing Articles 
on Sports Medicine 
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Figure 3. Network Map of International Scientific Collaboration of Organizations Publishing 
Sports Medicine Articles 

 
 

DISCUSSION 

The present study assessed those sports medicine articles that were funded and 

indexed on the Web of Science database during 2010-2019. In general, 1145 articles on sports 

medicine were covered by this database in the 10-year period, which were funded by 1557 

organizations. Although research funding in this area has fluctuated over the past decade, an 

ascending trend has generally been shown. In this regard, it is noteworthy that the tendency 

to invest in and conduct scientific and medical studies across the world is generally increasing, 

which can be attributed to the growing tendency of scholars to research in the area of global 

health (World Health Organization, 2013). 

In this study, the indicators of the UK’s Capital Return framework and the Canadian 

Capital Return framework were used for the impact assessment of research on sports medicine 

from the knowledge production and development dimensions. Multiple studies have 

employed these two frameworks for impact assessment of research at the national and 

organizational levels (Hiney & Curran, 2015; Cohen et al., 2015; Donovan et al., 2014; 

FeyzabadI & Vaziri, 2019). 

Studies for impact assessment of research on knowledge production and development 

have applied various indicators. Some studies have used only the indicators of the number of 

articles and the number of citations as the criteria for the research impact on knowledge 

production using the UK Capital Return model (Cohen et al., 2015; FeyzabadI & Vaziri 2019; 

Wooding et al., 2014; Nason et al., 2008). 
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Citation is an indicator used to indicate the scientific impact of an article or journal. 

Therefore, the scholars generally aim to publish articles that, by receiving more citations, affect 

significantly science (Falagas et al., 2013). Decision-makers commonly use the number of 

citations to evaluate the scientific performance of scholars, groups, and research organizations 

(Leimu & Koricheva 2005). According to the results of this study, these articles received a total 

of 38,710 citations, of which a total of 1093 articles (95.45%) received citations, and only 52 

articles (2.54%) did not receive any citations. 

Furthermore, for the articles which received citations, the citation-to-article ratio is 

35.41, but for all articles this number is equal to 33.8. In addition to the number of articles and 

the number of citations, several studies have employed the citation-to-article ratio indicator 

for impact assessment of research on knowledge production and development (Agarwal et al., 

2016; FeyzabadI & Vaziri, 2019). The results revealed that the citation-to-article ratio in these 

articles was 23.17, which is higher than the clinical medicine area, based on data from the ESI 

(Essential Science Indicators) database, which was reported to be 6.8 in 2012. Moreover, in a 

study on clinical and medical research impact in Catalonia, the results indicated that the 

average citation per article was equal to 9.24 (Adam et al., 2012).  

Journal Impact Factor (JIF) is an indicator that points out the quality and impact of 

journals and is extensively used in research evaluations (Agarwal et al., 2016). In various 

studies, the JIF has been employed as an indicator for impact assessment along with other 

indicators (Agarwal et al., 2016; Gordon & Bartley, 2015). According to the results, the average 

impact factor was 3.9 for the journals in which the articles were published. In a study, the 

average impact factor for Australian health research and clinical research in anesthesia 

departments was 3 and 2.1, respectively (Reed et al., 2011; Swaminathan et al., 2007). The 

analysis of journals publishing sports medicine articles showed that most journals belong to 

the first and second quarters, i.e., the majority of articles are indexed in journals with a higher 

impact factor. Journals, as one of the information containers, are of special importance because 

they publish the latest scientific materials in specific areas at short and regular intervals. 

Publishing and indexing an article in a reputable scientific journal can indicate its high quality. 

Scientific collaboration rate and co-authorship are other indicators that have been 

employed in researches on health to show the impact of their research (Agarwal et al., 2016; 

Gordon & Bartley, 2015; Sainty, 2013). Scientific collaborations enable sharing of knowledge, 

skills, and techniques among scholars. Such a flow of knowledge contributes to the process of 

“knowledge accumulation,” resulting in economic development (Scarazzati & Wang, 2019). 

The evaluation of the authors participating in the present study indicated that on average three 
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authors collaborated in writing each article. The majority of articles have been published by 

five authors, and a small number of articles have been published by a single author. In other 

words, co-authorship was found in most articles. 

The results of the analysis of sports medicine articles from the aspect of collaboration 

at the level of organizations and countries demonstrated that 37.72% of the studies were 

conducted in collaboration with international organizations. The relationship between 

scientific collaboration and citation is mentioned in various studies, the results of which 

showed that studies published in collaboration with various national and international 

researchers have a more significant impact and receive more citations compared to other 

studies (Kwiek, 2021; Didegah & Thelwall, 2013). 

CONCLUSION 

The results of the present study, based on a selected model and a combination of 

indicators of the UK and Canadian Capital Return frameworks (from the production and 

development dimension), generally highlighted the validity and effectiveness of all indicators, 

including activity, quality, and development. The results revealed that the number and quality 

of all indicators had a significant impact on the field of sports medicine. For instance, the top 

topic groups have the highest number of articles and citations, and the countries, 

organizations, and authors in these subject areas have the most collaborations. The results 

represent the appropriate and thoughtful investment in publishing articles in this area. In 

other words, funding and budgeting agencies act in the right way to achieve the desired results 

and observe a positive impact. In addition, the study results indicate the high expertise and 

credibility of sports medicine activists. These individuals, organizations, countries, and 

journals have considered both the quantity of their studies, as well as the credibility and 

quality of their professional activities. So, regarding the developments observed during the 

years under review, it can be argued that they will continue to witness desirable quantitative 

and qualitative improvements.  

Although this study just examined the main indicators of activity, quality, and 

development, it did not consider other indicators related to the impact assessment of research 

on knowledge development. Results, however, can generally be used as basic data for 

managers of universities, organizations, institutions, and research investors. Firstly, it helps 

them to know the status of sports medicine studies. Secondly, the results give them the 

opportunity to learn about their impact, on planning for funding as well as focusing on 

national and international collaborations. Given the ascending trend of sports medicine 
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studies, the growth of articles in this area is predicted to be more significant in the coming 

years.  Therefore, the need for their impact assessment on knowledge production and 

development should be considered vital by medical research policymakers for their more 

appropriate orientation. 
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