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5th December 2023  

Venue: Holiday Inn Singapore Atrium Level 3 (Seletar Ballroom)

 

REGISTRATION: 09:30 – 09:50 

 

 

ACSS 2023 OPENING: 09:50 – 10:00  

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

 

KEYNOTE SESSION I: 10:00 – 10:45 

Beetroot juice ingestion to improve high intensity exercise performance. 

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

 

COFFEE BREAK: 10:45 – 11:15 

 

 

KEYNOTE SESSION II: 11:15-12:00  

Can Data science and Artificial Intelligence really change the game in sport science and 

performance analysis? 

Asst. Prof. John Komar 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

 

LUNCH: 12:00 – 13:30 

‘Halal’ Buffet Lunch at Atrium Restaurant on level 4 
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SESSION I: 13:30 – 15:00 

 

Room: Seletar Ballroom  

Session Chair: Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

27. Winning more, doing less: Sport development strategies of Olympic sports in Europe and 

worldwide 

Domenico Crognale, Institute for Sport and Health, University College Dublin; Maximus 

Baldwin, Institute for Sport and Health, University College Dublin; Peter Higgins, Institute for 

Sport and Health, University College Dublin; Francesco Budini, Karl Franzens University, 

Graz 

 

16. Study on Athletes Tour Planning from Sport Tourism Perspective for Hosting International 

Sports Events in Taiwan 

Shih Yen Lin, National Chi Nan University; Shao De Liu, National Chi Nan University 

 

42. The battle for football supporters - Will the "Big-five" displace clubs in smaller football 

nations. 

Harry Arne Solberg, Norwegian University of Science and Technology; Jon Martin Denstadli, 

Norwegian University of Science and Technology; Frode Heldal, Norwegian University of 

Science and Technology; Cornel M.  Nesseler, Norwegian University of Science and 

Technology, University of Stavanger 

 

25. Interview survey with coaches for the promotion of women’s Rugby in Japan 

Mai Ebinuma, Hiroshima university 

 

COFFEE BREAK: 15:00 – 15:30 
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SESSION II: 15:30 – 17:00 

 

Room: Seletar Balloom  

Session Chair: Asst. Prof. John Komar 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

11. Cross-country comparison in Asia: Lessons and Implications for esports sustainability in 

Hong Kong 

Gigi Lam, Hong Kong Shue Yan University 

 

12. Fluid Intake is a strong predictor of outdoor team sport pre-season training performance 

Luke Badham, Bond University 

 

26. Survey on self-care for menstrual pain and satisfaction with their effectiveness 

Rurina Yoshiara, Hiroshima University 

 

23. Does stroke training with a virtual reality improve hitting accuracy of table tennis for 

beginners? 

Takumi Nagao, Hiroshima university 

 

6th December 2023 

Venue: Holiday Inn Singapore Atrium Level 3 (Seletar Ballroom)

 SESSION III: 9:30 – 10:30 

 

Room: Seletar Room 1 & 2 

Session Chair: Dr Stuart A Evans, La Trobe University 

18. Information-Theoretical Analysis of Team Dynamics in Football Matches 

Yi-Shan Cheng, Okinawa Institute of Science and Technology; Yu-Chan Chang, Rikkyo 

University; Kenji Doya, Okinawa Institute of Science and Technology 
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39. Motion Manifold Analysis of Tennis Players: Bridging Online Video Data with Sports 

Performance Analysis 

Jason Y Wang, University of Virginia 

 

43. The Level of Formal Education Qualifications Predicting Participant Motivation in 

International Sport. 

Tim Heazlewood, Sport Science Institute; Mike Climstein, Southern Cross University; Joe  

Walsh, Sport Science Institute 

 

COFFEE BREAK: 10:30 – 11:00 

 

 

SESSION III: 11:00 – 11:50 

POSTER SESSION I 

 

Room: Seletar Room 3 

9. The Axe Factor: Exploring Differences in Trunk Motion in Axe Throwing. 

Stuart A Evans, La Trobe University 

 

14. Would the Closer the Game Attract More Attendance? A Systematic Literature Review of 

Professional Sports 

Chien-Ming Hsu, National Tsing Hua University 

 

19. A Long Term Survey on Very Old Master Athletes of Distinction in Light of Olympism 

Liangyi Cui, Shanghai Jiaotong University 

 

30. Comparing the effects of two compression therapies on delayed onset muscle soreness 

Chen-Yu Sun, National Taiwan University of Sport; Wen-Dien Chang, National Taiwan 

University of Sport 
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36. High-intensity interval training improves intraventricular synchrony in patients with 

coronary artery disease 

Yu-Chieh Huang, Asia University 

 

41. Relationship between body composition, Yo-Yo intermittent recovery test, vertical jump test 

and Repeated Sprint Ability in Hong Kong elite soccer players 

John O'Reilly, CUHK; Annice Leung, The University of Toronto; Caroline Wong, University 

of California, Berkeley 

 

44. The effect of acupoint cupping on the heart rate variability of taekwondo athletes 

Shihhua Fang, National Taiwan University of Sport; Aichi Zheng, National Taiwan University 

of Sport 

 

 

ACSS 2023 CLOSING: 11:50 – 12:00 

Room: Seletar Room 1 & 2 

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore

 

 

LUNCH: 12:00 – 13:30 

‘Halal’ Buffet Lunch at Atrium Restaurant on level 4

 

 

CONFERENCE NETWORKING: 13:30 – 17:00 

 

END OF CONFERENCE 
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VIRTUAL PRESENTATION 

 

 

4. From Setback to Comeback: A Deep Dive into the Psychological and Behavioral Responses 

of Injured Student Athletes on the Road to Reintegration 

Liezl R Astudillo, De La Salle University Integrated School; Jazmin Andrei Visaya, De La 

Salle University Integrated School; Julianne Gail Moral, De La Salle University Integrated 

School; Luis De Castro, De La Salle University Integrated School 

 

8. The effect of the fading celebrity effect on basketball fans' game-watching behavior 

Shumin Li  

 

15. Body Composition, physical activity, and sedentary behavior in Esports players 

Alexandr Kirsanov, Sirius University of Science and Technology 

 

20. Association of early sports specialization and serious overuse injury risk in elite male youth 

soccer players 

Naoto Nakaichi, Waseda University 

 

31. Differences in Visio-spatial Intelligence Between Non-Athletes and Netball Players 

Lourens LM Millard, University of Zululand 

 

32. Visual skills essential for rugby 

Gerrit Jan Breukelman, University of Zululand 

 

45. Functional sport apparels with far-infrared emitting minerals for Enhanced Blood 

Circulation and Thermal management 

Rayland Low Jun Yan, Nanyang Technological University; Alfred Tok, Nanyang 

Technological University; Vitali Lipik, Nanyang Technological University; Stephen F Burns, 

Nanyang Technological University, National Institute of Education; PengFei He, Nanyang 

Technological University 
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5th December 2023  

Venue: Holiday Inn Singapore Atrium Level 3 (Seletar Ballroom)

 

REGISTRATION: 09:30 – 09:50 

 

 

ACSS 2023 OPENING: 09:50 – 10:00  

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

 

KEYNOTE SESSION I: 10:00 – 10:45 

Beetroot juice ingestion to improve high intensity exercise performance. 

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

Abstract 

Nitric oxide (NO) is a gaseous molecule supporting various physiological functions in the body 

which may be favourable for exercise performance. Ingestion of foods or juices containing 

dietary nitrate can increase NO bioavailability via a nitrate-nitrite-NO pathway. Sources of 

dietary nitrate include many green leafy vegetables but also some root vegetables. Indeed, 

many studies on exercise performance to date have utilised beetroot juice with a dietary nitrate 

content in the range of 0.1 to 0.2 mmol/kg body weight and this has been shown to elevate both 

plasma nitrate and nitrite approximately 1- to 5-fold compared with placebo supplementation. 

Given the role of NO in promoting vasodilation and tissue blood flow, much of the early 

attention on dietary nitrate intake focused on endurance performance. However, the nitrate-

nitrite-NO pathway does not require the presence of oxygen and may be facilitated in 

conditions of lower pH and oxygen tension, similar to those observed during high-intensity 

exercise or sprint activity. In this presentation an overview of the role of dietary nitrate on 

exercise performance will be provided. Findings from two systematic reviews and meta-

analyses examining the role of dietary nitrate in high intensity exercise will be discussed. 

Finally, novel work from our laboratory examining the role of beetroot juice provided as an 
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isotonic drink on high intensity exercise performance will be described. 

 

 

COFFEE BREAK: 10:45 – 11:15 

 

 

KEYNOTE SESSION II: 11:15-12:00  

Can Data science and Artificial Intelligence really change the game in sport science and 

performance analysis? 

Asst. Prof. John Komar 

Physical Education & Sports Science, National Institute of Education, 

Nanyang Technological University, Singapore 

Abstract 

Major advancements in artificial intelligence including computer vision, machine learning, 

data visualisation have impacted multiple industries in the recent years. The field of sport 

science and performance analysis has not been spared from this phenomenon, with some well-

known achievements in baseball or football. This Presentation will showcase some recent 

applications of computer vision, machine learning and data analytics in performance analysis 

in various sports. More precisely, we will cover the use of data analytics in topics like player 

development in football, opposition analysis in racquet sports or even computer vision for 

performance analysis in fencing. Case studies will be presented to highlight what data are used, 

how are those data collected, as well as what kind of insights about the game those analysis 

can really bring to coaches, players and performance analysts. Key considerations will 

eventually be proposed for performance analytics and sport science when collecting and 

analysing large amount of data. 

 

 

LUNCH: 12:00 – 13:30 

‘Halal’ Buffet Lunch at Atrium Restaurant on level 4 
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SESSION I: 13:30 – 15:00 

 

Room: Seletar Ballroom  

Session Chair: Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

27. Winning more, doing less: Sport development strategies of Olympic sports in Europe 

and worldwide 

Domenico Crognale, Institute for Sport and Health, University College Dublin; Maximus 

Baldwin, Institute for Sport and Health, University College Dublin; Peter Higgins, Institute for 

Sport and Health, University College Dublin; Francesco Budini, Karl Franzens University, 

Graz 

Abstract 

Olympic sports are usually the most popular and established organizations in Europe and 

worldwide. Although Olympic teams, sports clubs and their respective federations/governing 

bodies offer employment opportunities for sport management and coaching science graduates, 

not all sports receive the same level of financial support and interest in different countries.  

 

This country-specific difference creates an obstacle to the full development and expansion of 

several Olympic sports and it represents a greater difficulty for small to medium sized 

countries, with reduced participation in several Olympic sports. As a result, employment within 

some Olympic sports and their Federation is only possible in certain nations and very difficult 

(or nearly impossible) in others according to the popularity of the sport in question. 

Furthermore, the overall quality of sports events (both standard and varsity) is often affected 

by this lack of strategy and some events/competitions are only valued, organised and followed 

by a limited number of nations (European or within other continents), universities and 

institutions. 

We designed a specific questionnaire in well-established Olympic sports to assess knowledge 

and awareness of major European competitions (for teams and nations) and to identify sports 

with the highest potential of growth in Ireland. The questionnaire was administered to Irish 

sport science university students (n = 89) since we hypothesized they had a higher level of 

interest in sports in general and job opportunities in this field. The questions on competitions 
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included popular European competitions (example: UEFA Champions League, Rugby Union, 

Cricket etc.) and less popular competitions in Ireland in the United Kingdom (UK) (example: 

EuroLeague Basketball, Handball, Volleyball etc.) 

Knowledge and awareness of main European competitions were high (85-90% of correct 

answers) in sports popular in Ireland, sports only prevalent in Ireland and UK and in some non-

Olympic sports. Surprisingly, knowledge and awareness were low (13-25% of correct answers) 

in Olympic sports very popular in Europe but not in Ireland and the UK. This significant 

difference was also reflected by the number of available jobs in women's and men's sports in 

sports popular and less popular in Ireland and the UK (low or very low availability). 

A new sport management and development strategy is required in Ireland to facilitate the 

expansion of well-established Olympic sports in Europe and to identify sports with the highest 

potential of growth.  

This enhanced support model (which can be implemented anywhere in the world) will be 

beneficial to European championships and competitions due to increased number of 

participating nations/athletes, following/spectators, financial income, and employment 

opportunities in Europe and worldwide. 

 

16. Study on Athletes Tour Planning from Sport Tourism Perspective for Hosting 

International Sports Events in Taiwan 

Shih Yen Lin, National Chi Nan University; Shao De Liu, National Chi Nan University 

Abstract 

The Sports Administration of the Ministry of Education has strived for the right to host various 

international sports events since its founding. Such events attract not only media attention, but 

also tourists from countries around the world; therefore, increase relevant job opportunities and 

boost economic benefits. Sports tourism is a powerful tool to promote Taiwan. Sports tourism 

has become a crucial and highly potential market. According to the 2018 statistics of the Sports 

Administration, 130 international sports events were held in Taiwan in 2018, attracting more 

than ten thousand athletes from around the world and over one hundred thousand event 

participants. Sports tourism has contributed tremendously to international sports events 

promotion and local economy. This study included delegations, friends and families and fans 

of the delegation members, cheerleading teams, as well as supporters. The delegation members 

were expected to stay in Taiwan for an extended period to travel across the island after the 

games. It helps ease their physiological and psychological tension and restore health. 

Therefore, creating an appealing itinerary for targeted sports tourists is essential. In the itinerary 
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creating process, an Analytic Hierarchy Process(AHP) method was applied to verify the 

product attributes and quantitative indicator weighting of the itinerary designs. To maximize 

the attractiveness of package tours, the itinerary was created to meet diverse objectives by 

integrating natural ecology, humanistic landscapes, historical sites, geographical features, local 

characteristics, and recreational activities. In addition, based on the sports tourism itinerary 

plan, a smart sport tourism system structure was established along with an innovative itinerary 

research and knowledge base development. The tourists’ behaviors after traveling across 

Taiwan were also surveyed and analyzed to serve as references for the development of 

Taiwan’s sports and tourism industry. 

 

42. The battle for football supporters - Will the "Big-five" displace clubs in smaller 

football nations. 

Harry Arne Solberg, Norwegian University of Science and Technology; Jon Martin Denstadli, 

Norwegian University of Science and Technology; Frode Heldal, Norwegian University of 

Science and Technology; Cornel M.  Nesseler, Norwegian University of Science and 

Technology, University of Stavanger 

Abstract 

In recent years, the clubs in the European football leagues have significantly increased their 

income from the sale of media rights. This particularly applies to the leagues England, Spain, 

Italy, Germany, and France, also referred to as the Big-five. These also receive significant 

income from foreign markets. One reason is the digital development which now enable football 

supporters to watch TV matches from all over the world. Many matches are broadcast on 

premium channels. Therefore, the import of TV matches can be a challenge for the clubs in the 

small and medium-sized football nations. Many supporters in these nations have both a 

domestic- and foreign favorite club. This is the background for the research questions, which 

analyses whether the import of TV football displace domestic leagues in small and medium-

sized football nations. 

Previous research has shown that 2.3 billion people defined themselves as football fans, of 

which 1.2 billion were fans of the EPL. Of these, 18.1 million lived in the UK, while 174 

million lived in China and 59.2 million in Nigeria. 

The empirical data is from two surveys in Norway. One includes members of Norwegian fan 

clubs of English Premier League clubs (n=981), while the other includes students at Norwegian 

universities (n=330). 
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Respondents with both a Norwegian and a foreign favorite team identified most with their 

foreign team. This applied to both samples, but the difference was strongest among the 

members of Norwegian fan clubs of EPL teams. Students with a strong identification towards 

a foreign favorite team saw fewer matches with their favorite Norwegian team than others. 

These reported lower willingness to pay to watch their favorite Norwegian team on TV  than 

others. 

Those with strongest identification with their favorite Norwegian clubs watched more matches 

with this team than others, a pattern applied that to both samples. Students with strong 

identification with their favorite foreign team watched more matches with this team and had a 

higher willingness to pay to watch the matches compared to others. Corresponding patterns 

were – somewhat surprisingly – not revealed within the other sample.  

In summary, both surveys show that football fans who had both a foreign and a domestic 

favorite team identified most with the foreign team. The survey of students indicates that this 

can create displacement effects in the small and medium-sized football nations. This may also 

apply to the other group, even if it was not revealed in the survey. 

 

25. Interview survey with coaches for the promotion of women’s Rugby in Japan 

Mai Ebinuma, Hiroshima university 

Abstract 

Background: 

Rugby union (rugby) is getting famous in Japan, however, women’s participation in this sport 

remains low. It accounts for only 5,105 women’s players compared to 86,195 men’s players 

(Japan Rugby, 2022). To promote rugby, it is necessary to encourage continuous participation, 

the coaches' policies play a vital role in the continuation of rugby. Therefore, coaches hold a 

pivotal position in promoting rugby. This study aimed to elucidate the status and challenges of 

women’s rugby through interviews with coaches, and devise effective strategies for the 

promotion of women’s rugby in Japan. 

Methods: 

This study included 4 coaches of women’s rugby teams from the Chugoku region of Japan. 

Face-to-face or online interviews were conducted to collect information on the challenges and, 

methods and initiatives for the promotion of women’s rugby. The interviews were recorded, 

transcribed verbatim, and analyzed using the text mining software KH coder3 (Higuchi, 2015). 

The extracted words were divided into challenges and promotion, and co-occurrence network 

diagrams were created. 
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Results: 

Four coaches participated in the interviews and the total words extracted were 2,380. In the co-

occurrence network diagram of the issues, "injury", "the number of players", and "team" (117 

words) were extracted. Additionally, "junior high school students"（11 words） and "junior 

high school"（11 words）  emerged as common issues, emphasizing the significance of 

activities during this time. In the co-occurrence network diagram of promotion methods and 

devices, "continue" and "important"（41 words） were key terms, with "junior high school 

students"（17 words） overlapping with the issues. The methods and devices for promotion 

included the organization of events and the use of social networking services． 

Discussion: 

The common theme of "junior high school students" emerged from both the issues and 

promotion categories, suggesting that activities in junior high school influence the continuity 

of women’s rugby participation. However, the number of players decreased significantly in 

junior high school. This indicates that it is the most common turning point in the continuation 

of minor sports (Matsuoka, 2012). Therefore, creating an environment that supports ongoing 

participation among junior high school students is crucial to promote women's rugby. This 

survey found that to promote Japanese women’s rugby it is necessary to increase the number 

of teams and establish a consistent coaching system. Additionally, dealing with injuries may 

be necessary to prevent injuries and ensure the safe continuation of women’s rugby in Japan. 

 

COFFEE BREAK: 15:00 – 15:30 
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SESSION II: 15:30 – 17:00 

 

Room: Seletar Balloom  

Session Chair: Asst. Prof. John Komar 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

 

11. Cross-country comparison in Asia: Lessons and Implications for esports 

sustainability in Hong Kong 

Gigi Lam, Hong Kong Shue Yan University 

Abstract 

Background 

Compared with countries that lead in the esports industry, esports in Hong Kong have a 

relatively short history and have lagged behind in the trend. To identify a successful formula 

for Hong Kong, the successful experience should be used and imitated for reference to reinforce 

and perfect another country or region’s development in the discussion. Thus, the present review 

extends the vision to the Asian regions (China, Korea & Japan) and focus upon the comparison 

of Asian countries by using the esports development ecosystem in terms of an interaction of 

six macro systems: Information and Communications Technology, Education, Social 

Acceptance, Government Engagement, Nongovernmental Organisations, Esports 

Development (Lam & Wong, 2022). These “Big three” in Asia are chosen for making a 

comparison with Hong Kong because of their top performance on esports earning, penetration 

rate of esports viewership and gaming revenue in Asia and even worldwide. 

Methods 

Literature review concerning journal papers, book chapter, market reports and government 

reports was conducted from 2008 to present. Keywords include esports, electronic games, 

ecosystem, China, Korea, Japan, Hong Kong were input via electronic databases, such as 

ProQuest and Google Scholar. 

Findings 

Hong Kong is compromised by a black box in esports in which Hong Kong has better 

infrastructure in information and communications technology than China, Korea and Japan. 

But Hong Kong obviously lags behind China, Korea and Japan because of comparative 
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disadvantages in education, social acceptance, government engagement, nongovernmental 

organisations, and esports development. 

Discussion 

While Korea has the world’s first esports academy, the current Hong Kong esports education 

mainly focuses on streaming technologies, digital media production, event management, 

recreation marketing, but there are no training schools or recognised training programmes and 

no education strategy for cultivating professional esports players. 

Moreover, social acceptance is relatively low in Hong Kong whereas there is a PC Bang in 

Korea, esports Hall of Fame in China and acceptance of diversity of subculture in Japan. 

Finally, Hong Kong also lacks esports venues, such as professional game stadium, integrative/ 

special Esports facility and leisure game arena for daily training, esports competitions, 

facilitating tourism industry, and promoting esports culture to the public in comparison to 

Korea, China and Japan. 

 

12. Fluid Intake is a strong predictor of outdoor team sport pre-season training 

performance 

Luke Badham, Bond University 

Abstract 

Background: The aim of the present study was to characterize fluid intakes, fluid loss, and 

sweat rates of athletes during outdoor team sport training and use generalized additive models 

to quantify interactions with fluid intake, the environment, and performance during on-field 

training sessions.  

Methods: Body mass (BM), fluid intake, and internal/external training load data were recorded 

for male rugby union (n=19) and soccer (n=19) athletes at field training sessions throughout an 

11-week preseason preparation (357 observations). Nude body mass and individual drink 

bottles for ad libitum water ingestion (refilled as required) were weighed before and after all 

training sessions. A global positioning system (GPS) was used to quantify training performance 

(total distance, high-speed running, top speed, and relative distance), and environmental 

conditions were recorded throughout each session. Generalized additive models were applied 

to significant variables in the analysis of data. 

Findings: Rugby athletes had greater fluid intakes than soccer (1127 ±539 vs. 768 ±292 mL; 

P<0.0001) but no significant difference for absolute BM loss was shown between sports (1.15 

kg ± 0.64 vs.1.07 ± 0.62 kg), and rugby athletes had greater sweat rates than soccer (1.16 L·h1 

± 0.47 L·h-1 vs. 0.86 L·h-1 ± 0.42 L·h-1; P<0.0001). For sessions >110 min, when fluid intake 
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reached a ~10-19 mL·kg-1 BM range total distance increased from 7.47 to 8.06 km (7.6%; 

P=0.049). Fluid intake above ~10 mL·kg-1 BM was also associated with a 4.1% increase in 

high-speed running distance (>18 km·h-1; P<0.0001). 

Discussion: Most outdoor team sport athletes fail to match fluid loss with fluid intake during 

training, and we show fluid intake is a strong predictor of running performance during training 

sessions (distance covered and distance completed at high speed, >18km·h-1). Improved 

hydration practices during training should be beneficial for increasing the quality of training 

performance in moderate temperature conditions, and we provide a practical fluid ingestion 

range to promote improved exercise capacity in outdoor team sport training sessions during 

extended sessions where beyond upper range consumption may impair or diminish work 

completed.  

 

26. Survey on self-care for menstrual pain and satisfaction with their effectiveness 

Rurina Yoshiara, Hiroshima University 

Abstract 

Background: 

The prevalence of menstrual pain among female university students in Japan is approximately 

90.0%. Menstrual pain often appears in the lower abdomen or lower back and causes 

substantial problems in daily life and social activities. Therefore, it is a serious problem for 

female university students and must be handled appropriately. A total of 87.6% of female 

university students take self-care for managing the pain, such as resting, taking drugs, and 

warming the painful area. However, it is unclear whether the pain is sufficiently relieved by 

self-care. This study aimed to investigate the effects of self-care on menstrual pain and the 

level of satisfaction after self-care. 

Methods: 

An online questionnaire survey was conducted with 800 female university students. The survey 

period was from September 29 to October 7, 2022. The questionnaire items included age, 

height, weight, degree of menstrual pain, whether self-care (resting, taking drugs, and warming 

the painful area) was practiced, the degree of relief of menstrual pain, and satisfaction with 

self-care. The participants responded to all of the self-care items that they were practicing. The 

Numerical Rating Scale was used to score the degree of menstrual pain. The degree of relief of 

menstrual pain was rated on an 11-point scale from 0 (not relieved) to 10 (sufficiently relieved) 

for each of the three self-care. The same scale was used for assessing satisfaction with self-

care.  
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Results: 

Of the 800 students, 201 (25.1%) answered the questionnaire, of which 174 (86.6%) provided 

valid responses. A total of 126 students claimed practicing self-care for menstrual pain; 112 

(88.9%) preferred resting and 98 (77.8%) were taking drugs. In both cases, more than half of 

the students reported high pain relief and satisfaction. However, 89 (70.6%) preferred to warm 

the painful area; 22 (24.7%) reported high pain relief and 31 (34.8%) had high satisfaction. 

Discussion: 

The study showed that resting and taking drugs resulted in considerable pain relief and 

satisfaction but warming the painful area did not result in sufficient pain relief. Prolonged 

heating and moist heat as a self-care tend to relieve menstrual pain. However, as few students 

in this study experienced sufficient pain relief, we considered that they might not have been 

able to practice moist heat for a long time. It is necessary to consider and advocate for the 

length of warming times and methods. 

 

23. Does stroke training with a virtual reality improve hitting accuracy of table tennis for 

beginners? 

Takumi Nagao, Hiroshima university 

Abstract 

Background: 

Experiencing success and increasing self-efficacy is important for improving sports 

performance. Table tennis beginners often train in stroke without balls, but it is difficult for 

beginners who do not have an image of the stroke to experience success and improve from 

training. An immersive virtual reality (VR) device that provides a highly successful and 

immersive experience has attracted attention due to improving sports performance. Therefore, 

this study aimed to investigate whether stroke training with a VR device is effective in 

improving hitting accuracy, a performance parameter in table tennis, compared with real stroke 

training. 

Methods: 

The participants in this study were 18 men and 6 women with no experience in table tennis 

(21.5 ± 1.6 years). Participants were divided into a control and VR group. The control group 

practiced 100 strokes without balls, and the VR, while wearing a head-mounted display and 

watching a hitting video of experienced table tennis players shot by a 360° camera. To evaluate 

hitting accuracy, we measured the number of balls returned, out of 100, to the table tennis table 
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and hit within the 30 cm-square plots in the corner per side before and after training. We 

additionally measured the immersion score of the VR training using a visual analog scale. 

 The results were statistically analyzed using a paired t-test to compare hitting accuracy before 

and after training. We also used a t-test to compare the improvement rate in hitting accuracy 

between groups. The relationship between the improvement rate and sense of immersion was 

analyzed using the Pearson correlation analysis. Statistical significance was established at P < 

0.05. 

Results: 

For hitting accuracy, the control and VR have marked significant improvements after training 

and the improvement rate in VR showed significant improvement compared to the control (P 

< 0.05). There was a positive correlation trend between the hitting accuracy and immersion 

score (P < 0.05, P < 0.01). 

Discussion: 

Visualizing the body specific to the sport is important to improve sports performance. 

Therefore, the VR group, which trained while watching an experienced table tennis player’s 

upper limb in the VR video, improved hitting accuracy more effectively. And the use of 360° 

VR video, which provides visual information equivalent to reality, provided a highly 

immersive experience and the improvement of hitting accuracy. It was suggested that stroke 

training using VR improves hitting accuracy compared with real stroke training without balls 

in table tennis for beginners. 
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6th December 2023 

Venue: Holiday Inn Singapore Atrium Level 3 (Seletar Ballroom)

 SESSION III: 9:30 – 10:30 

 

Room: Seletar Room 1 & 2 

Session Chair: Dr Stuart A Evans, La Trobe University 

18. Information-Theoretical Analysis of Team Dynamics in Football Matches 

Yi-Shan Cheng, Okinawa Institute of Science and Technology; Yu-Chan Chang, Rikkyo 

University; Kenji Doya, Okinawa Institute of Science and Technology 

Abstract 

Association football, a globally popular team sport, presents an intriguing avenue for studying 

team dynamics and predicting winning probabilities. However, limited knowledge about 

group-level dynamics underpins successful performances and victories. To bridge this gap, this 

research employed information theory measures to predict winning probabilities and assess 

team coordination and performance dynamics. Specifically, we utilized tracking data from 

matches in the Japanese professional football association (J-League) and compared two 

concepts to examine group behavior in football matches, namely causal emergence proposed 

by F. Rosas and P. Mediano, and integrated information developed by Tononi et al.  

Emergence refers to the phenomenon where higher levels of organization give rise to new, 

unpredictable properties or behaviors that cannot be reduced to individual components. 

Measures such as causal emergence capture the emergence of new causal powers or properties 

at higher levels. The phi value in integrated information theory (IIT) quantifies the level of 

integrated information within a system, mainly measuring interconnectedness.  

In this study, we examined 8 football matches (16 half matches) and uncovered some findings 

pertaining to team dynamics in football matches. Our analysis revealed that the values of causal 

emergence (-3.13±0.11) in each team are significantly correlated (R = 0.90) with their 

possession (0.5±0.02) in every game. This suggests that if a team has greater causal emergence, 

as the correlation reflected in possession statistics, it might relate to better control of the game 

since the level of causal emergence refers to the phenomenon of whether the system is acting 

as a whole or not. Furthermore, we uncovered a significant negative correlation (R = -0.70) 

between the outcomes of causal emergence (-2.70±0.04) and the phi value (18.77±0.07) in a 



22 
 

game. This discrepancy arises because while causal emergence captures synergistic 

phenomena, the phi value in IIT captures the level of how a system is integrated, which might 

not only include synergy, so then it shows a negative correlation. Our next step will be to 

understand the relation behind causal emergence and IIT. The insights might provide a valuable 

understanding of the relationship between information theory measures and specific match 

processes in the future. 

 

39. Motion Manifold Analysis of Tennis Players: Bridging Online Video Data with Sports 

Performance Analysis 

Jason Y Wang, University of Virginia; Stephen Baek, University of Virginia 

Abstract  

This research introduces a novel methodology for analyzing the movement patterns of athletes 

on online platforms. We base our method on motion manifold analysis, drawing from an 

extensive collection of video content from platforms, including YouTube. Our approach 

primarily involves the use of autoencoders to transform intricate human pose data of tennis 

players into a concise, lower-dimensional latent space, consistent with the principles of the 

manifold hypothesis. 

At the heart of this methodology is the creation of a view-invariant latent space. This space 

skillfully projects diverse 2D pose data sourced from the vast array of online videos. Our 

analysis encompasses both professional athletes and passionate amateurs from various 

backgrounds on the internet, offering a depth and breadth to our study that conventional 

methods might overlook. This projection onto the motion manifold reveals an in-depth analysis 

of player movements, shedding light on subtle details, relationships, and inherent performance 

indicators embedded within the data. 

Our findings are enlightening. Strokes fundamental to tennis, such as the forehand, smash, and 

serve, occupy identical regions within our crafted latent manifold despite their distinct visual 

appearances. This indicates a deep-rooted similarity in their movement mechanics. 

Furthermore, the extension of the view invariance property allows for the analysis of 2D poses 

that exists on the internet. The traversal of the new manifold shows state of the art performance 

in many areas such as action classification and synchronization. However, the most promising 

area revolves around comparison of sequences on the manifold, now quantifiable with the 

creation of the new embedding space. With the amount of data on the internet, this offers the 

opportunity for unprecedented analysis that was not possible before. 
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In conclusion, this study melds the vast online video landscape with motion analysis science, 

delivering a more refined understanding of player movements and tendencies. The insights 

obtained from platforms like YouTube, when combined with our advanced analytic methods, 

present revolutionary potential. This research sets the stage for an era where data-driven 

precision dominates, from refining coaching methods to tailoring injury prevention strategies, 

thereby enhancing sports performance. 

 

43. The Level of Formal Education Qualifications Predicting Participant Motivation in 

International Sport. 

Tim Heazlewood, Sport Science Institute; Mike Climstein, Southern Cross University; Joe  

Walsh, Sport Science Institute 

Abstract 

Background: Levels of education have been shown to influence human life outcomes. 

However, minimal published evidence has evaluated to relationship between level of formal 

education and participant motivation in international sport. A participant motivation model 

evaluates factors, which enhance or impede motivation to participate in competitive sport. The 

study aim was to evaluate to relationship between level of formal education and participant 

motivation in international sport in male and female athletes at the international multisport 

event the World Masters Games (WMG) 2009. 

Methods: The sample consisted of male (n= 3,687; mean age =53.72yrs; s.d. = 10.05) and 

females (n= 3,488; mean age =49.39yrs; s.d. = 9.15) volunteer participants. Data was collected 

by an online self-report survey using the Limesurveytm interactive survey system linked to the 

games. Participant motivation was assessed by Motivations of Marathoners Scale (MOMS) 

instrument. The MOMS is a self-report sport psychological instrument that measures factors 

that motivate athletes to participate in sport. Likert scale response for each item, where 

responses are 1= least important to 7= most important reason. It measures nine first order 

participant motivation factors, which are health orientation, weight concern, personal goal 

achievement, competition, recognition, affiliation, psychological coping, life meaning and self-

esteem. Education level identified by highest level of formal education achieved. Categories 

are primary, high school, diploma-trade-technical, undergraduate university and postgraduate 

university education. Age, height and weight data were collected. Research design was 

bifactorial ANOVA, gender and level of education the independent variables and nine factors 

of MOMS scale the dependent variable set. 
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Results: The level of education displayed statistically significant relationship (p-values .02-

<.001) with all nine participant motivation factors. Weight concern significantly lower 

importance for primary education (3.05) than all other groups (3.80-3.98) who were not 

markedly different. Competition indicated diploma-trade-technical (3.97) significantly more 

important than high school (3.75) undergraduate (3.79) postgraduate (3.75) but not primary 

(3.87) groups. Health orientation primary (4.48) and high school (4.64) significantly lower 

score from diploma-trade-technical (4.84) and undergraduate (4.84) and no difference from 

postgraduate (4.79). Although important to note health orientation is important to all groups. 

Goal achievement significantly lower in primary (4.26) and high school (4.49) than diploma-

trade-technical (4.88) and undergraduate (4.83) and postgraduate (4.91). Although participant 

motivation factor was important to all groups. Recognition indicated undergraduate (2.85) 

displayed significantly higher score than primary (2.22) and postgraduate (2.63) and but not to 

high school (2.6) or diploma-trade-technical (2.77). Although recognition was not identified as 

an important factor for participant motivation across all groups. Affiliation indicated primary 

(4.05), postgraduate (4.37) and undergraduate (4.62) significant lower scores than high school 

group (4.83) and diploma-trade-technical (4.72) no difference from high school group.  

Psychological coping indicated primary (2.15) and high school (2.65) significantly lower than 

undergraduate (2.86) and no difference between diploma-trade-technical (2.73), undergraduate 

(2.86) or postgraduate (2.80). Life meaning indicated primary (2.48) significantly lower score 

compared to high school (2.87), diploma-trade-technical (3.03), undergraduate (3.16) and 

postgraduate (3.04). High school (2.87) significantly different from undergraduate (3.16). Self-

esteem indicated primary (3.26) significantly lower score from high school (3.81), diploma 

(3.98), undergraduate (3.99), and postgraduate (3.86). High school (3.81) different from 

diploma (3.98), undergraduate (3.99) and postgraduate (3.86). A small number of gender 

differences were noted for health orientation, competition, affiliation and life meaning, 

however the direction of responses were similar for both genders. 

Discussion: Relationships displayed between level of education achieved and participant 

motivation responses tom participant motivation factors of health orientation, weight concern, 

personal goal achievement, competition, recognition, affiliation, psychological coping, life 

meaning and self-esteem. The overall trend indicated that primary level educated athletes 

displayed significantly lower scores on the majority of the nine participant motivation factors, 

however the direction of responses displayed indicated a more positive response (lower to 

higher scores) to the nine factors from primary through to postgraduate education and may 
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imply that education level achieved is positively related to participant motivation in 

international sport.   

 

COFFEE BREAK: 10:30 – 11:00 

 

 

SESSION III: 11:00 – 11:50 

POSTER SESSION I 

 

Room: Seletar Room 3 

9. The Axe Factor: Exploring Differences in Trunk Motion in Axe Throwing. 

Stuart A Evans, La Trobe University 

Abstract 

Background: Axe throwing is a relatively new striking sport in which competitors throw axes 

at a circular target, attempting to hit the central location (the bullseye). Points are allocated 

depending on where the axe lands in the board. In axe throwing, trunk stability reflects an 

individual’s postural control and ability to orientate and stabilise the body using appropriate 

balance strategies and responses. However, the forward translation of the body system, as 

represented by its centre of mass (CoM), during the axe throw is unknown. The modern one-

handed axe throwing technique is limited in the biomechanical understanding of the throwing 

motion in both accuracy and CoM motion, that is – the magnitude that the CoM accelerates.  

Objective: This field-based study investigated the influence of a one-handed overarm axe throw 

on the magnitude of trunk CoM acceleration in recreational and elite axe throwers.  

Methods: This field-based study included ten recreational axe throwers of varying abilities (6 

male, 4 females; age: 32 ± 7.7 yrs: body mass: 77.6 ±6.95 kg; height:176. ±9.8 cm; weekly 

training volume: 4 ±1.1 hours). This was a repeated measures study design whereby each 

participant completed five throws of a single hand over arm throw using a standard axe (mass: 

1.13 kg). 

Findings: Significant differences (p<0.001) in the magnitude of CoM acceleration were 

observed between the 10 participants. The magnitude of anteroposterior acceleration of the 

CoM was significantly different (t = 1.97; p<0.001) throughout the five axe throws with 

mediolateral acceleration significantly greater in the recreational axe throwers compared to 

their elite colleagues.  



26 
 

Discussion: This is the first methodological study to discriminate between the magnitude of 

trunk CoM acceleration in axe throwers of varying skill levels. Practically, this could mean that 

throwers with an adequate lack of trunk CoM control are more sensitive to changes to the 

magnitude of acceleration. 

 

14. Would the Closer the Game Attract More Attendance? A Systematic Literature 

Review of Professional Sports 

Chien-Ming Hsu, National Tsing Hua University 

Abstract 

Background: Understanding why people attend professional sports events is crucial.  The 

presumption by Rottenberg on “the closer the game attracts more attendance” was analyzed 

through a systematic review of relevant literature. Mainly through the uncertainty of the 

outcome induced by the competitive balance to understand the effects. Moreover, this study 

also explored other factors that might impact the findings. 

Method: Peer-reviewed, English and Chinese language studies published from year 1980 to 

2021 were considered. Four international and one local academic databases were selected to 

identify the suitable studies, including Scopus, SPORTDiscuss, EBSCOhost, Taylor and 

Francis, and Airiti Library. 1,098 previous works were found in the preliminary phase. 

Reporting followed PRISMA conventions for systematic reviews. 61 studies of them were 

selected for further analysis, including characteristics and methodological aspects of the 

previous research, the effect of the competitive balance, and other factors based on their 

relevance to this research.   

Results: The findings of this existing study showed that the majority of earlier studies did not 

support Rotttenberg’s assumption regardless of the duration selected by these studies. In other 

words, the closeness of the two teams on the field was not a significant factor in attendance. 

Also, several variables, including the definition of the closeness on the field, the measurement 

method, and module estimation, had an influence on the findings. A further effort also 

identified that the factor of the winning percentage of the home team, rather than the closer one 

between two competitive teams, played a vital role in predicting the attendance number.  

Conclusion: From the results of this study, the closer the game may not be necessary to attract 

more attendance while the remarkable gap between the two teams seemed to attract the 

audience. Suitable suggestions from two aspects of the selection of the variables and 

spectatorship-type were presented for academic communities as well as practitioners in the 

future. 
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19. A Long Term Survey on Very Old Master Athletes of Distinction in Light of 

Olympism 

Liangyi Cui, Shanghai Jiaotong University 

Abstract 

Background: This research aims to explore what is behind very old master athletes of 

distinction in Asia. Their miracles have highlighted the value in providing an insight into 

ageing and sport activity, and might suggest, in some sense, a human model of active ageing 

and wellness.  

Methods: AI-aided knowledge discovery is applied to uncover veins of deep insights in the 

considerable amount of factual data from offline and/or online in this long term survey. It has 

traced and evaluated the sport cultures and living habits of a number of elite master athletes in 

Asia, especially the two representative figures of Bingxiang Fei，a nonagenarian known as 

‘Master Athletic Star’ of China and Mann Kaur, a centenarian known as the ‘Miracle Mom’ of 

India, and their top performances in 2018 World Master Athletics Championships in Malaga 

as well as their historical acquaintance during this great event. 

Findings: Fundamentally, what behind their top performances is the harmonious integration of 

traditional sport culture in the East and the modern sport culture in the West in light of 

Olympism, which is also a philosophy for ageing with health, contribution and dignity. It is 

somewhat like a big pie with such grapes as charity, mindfulness, meditation, yoga, taichi, 

qigong, daily running, balanced diet … the list seems endless. Some are essential and more are 

optional while most are complementary and eventually they contribute to one another's effects. 

Conclusion: As population ageing has already started in the world, sport activity no doubt plays 

an important role in maintaining healthy behaviours throughout life. It is fun and rewarding to 

explore all the sport cultures across time and space. Fortunately, it is now more feasible to meet 

the requirements of big data mining and analysis using the fast-developing artificial 

intelligence technologies. 
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30. Comparing the effects of two compression therapies on delayed onset muscle soreness 

Chen-Yu Sun, National Taiwan University of Sport; Wen-Dien Chang, National Taiwan 

University of Sport 

Abstract 

Background and Objectives: Compression is one of the physical agents and is a common 

management for the recovery of post-exercise fatigue in sports injury protection. In clinical 

practice, the compression garment and pressure band are used to provide compression force to 

compress the involved tissue. Both methods have applied pressure on the body surface, and are 

used for delayed onset muscle soreness (DOMS).  However, the evidence of the effects of the 

two methods on DOMS is still unclear. So, the aim of our study is to compare the effect of two 

compression therapies on the recovery of DOMS. 

Materials and Methods: We conducted the articles search using the Pubmed database, and 

entered the keywords "blood flow restriction" and "delayed onset muscle soreness," OR 

"compression" and "delayed onset muscle soreness." The inclusion criteria were that the study 

is randomized controlled study, and had control group for comparison the effects on DOMS. 

Exclusion criteria were the articles of review study and case reports. The study quality of 

reviewed articles was scored by PEDro score. The outcomes of compression garment and 

pressure band on DOMS were compared post-exercise. 

Results: A total of 6 articles (pressure band, n = 2; compression garment, n = 4) were included 

to review. The pressure band, i.e. floss bands and pressure-measuring pressure bands, were 

used for blood flow restriction. Among the 4 articles using compression garments, one applied 

whole-body compression, while the others focused on limb compression. The article quality 

were scored from 5 to 7 by the PEDro scale. The pressure band demonstrated a significant 

reduction in pain associated with DOMS at 24- and 48-hours post-exercise to compare with the 

control group. However, for compression garments, only the whole-body compression 

approach showed a significant reduction in pain of DOMS at 24 hours post-exercise. 

 

Conclusions: The pressure band for blood flow restriction positively affected pain control on 

DOMS. It could induce temporary ischemia and promote increased blood reperfusion. The 

compression garment could reduce tissue swelling, enhance the muscle pump effect, and 

improve venous blood flow through pressure application. However, garments with the 

difference in compression pressures applied by local and whole-body compression approaches 

may contribute to the varying outcomes. Further research is still necessary to prove the 

evidence of the effects of two kinds of compression therapy. 
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36. High-intensity interval training improves intraventricular synchrony in patients with 

coronary artery disease 

Yu-Chieh Huang, Asia University 

Abstract 

Background: Exercise training is a cost-effective and safe strategy for rehabilitating and 

preventing cardiovascular diseases. Improved myocardial contractility is a key circulatory 

adaptation resulting from exercise training. Left ventricular ejection fraction (LVEF%) serves 

as a primary evaluation of global LV systolic function, yet it lacks precision in identifying 

regional myocardial dysfunction. Therefore, this study investigates the effects of high-intensity 

interval training (HIIT) and moderate-intensity continuous training (MICT) on left ventricular 

(LV) mechanics during exercise. This investigation employs an innovative methodology: the 

3-minute speckle-tracking stress echocardiography. 

Methods: Twenty-two patients recovering from acute coronary artery disease (CAD) following 

percutaneous coronary intervention within the past month were randomly assigned to either 

engage in HIIT (3-minute intervals at 40% and 80% of VO2max, n = 11) or MICT (sustained 

60% of VO2max, n = 11) for 30 minutes per day, 3 days per week, over 6 weeks. LV mechanics 

were assessed during a semi-upright bicycle exercise test with a workload of 50 watts for 3 

minutes, using two-dimensional speckle-tracking echocardiography. 

Findings: HIIT significantly elevates LVEF% during exercise after 6 weeks. While peak and 

end systolic strains remained unchanged, the intra-delay between septal-to-lateral ventricular 

walls and the intra-delay of circumferential and longitudinal directions significantly decreased 

following HIIT, indicating enhanced synchrony during LV contraction. Furthermore, acute 

exercise led to an increase in peak rotation at basal and apical segments, subsequently elevating 

peak torsion in the LV. After HIIT, a decrease in torsion was observed due to reduced apical 

rotation. Notably, the epicardial layer exhibited greater sensitivity than other layers in 

responding to the influence of exercise regimens. 

Discussion: HIIT effectively enhances LV mechanics during exercise by improving contractile 

synchrony. The utilization of the 3-minute speckle-tracking stress echocardiography has 

successfully introduced a novel methodology for evaluating regional LV function in patients 

recovering from CAD. 
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41. Relationship between body composition, Yo-Yo intermittent recovery test, vertical 

jump test and Repeated Sprint Ability in Hong Kong elite soccer players 

John O'Reilly, CUHK; Annice Leung, The University of Toronto; Caroline Wong, University 

of California, Berkeley 

Abstract 

Introduction 

Elite soccer performance requires an advanced level of players’ motor ability such as speed, 

strength, endurance, etc (Stanković et al. 2023). Low body fat percentage (BF%) could produce 

optimal performance (Rienzi et al. 2000), while lean muscle mass is associated with jumping 

and spring performance (Bongiovanni et al. 2021). To our knowledge, very few studies have 

investigated this correlation, specifically BF% and muscle mass in Hong Kong professional 

soccer players. The aim of this study was to explore the correlation between body composition 

and soccer performance in Hong Kong elite soccer players.  

Methods 

Professional male soccer players (Age: 24.7 ± 6.5 yrs) completed 5 different tests 

(Countermovement jump test (CMJ); body composition analysis; sit and reach; repeated sprint 

ability (RSA) & Yo-Yo Intermittent Recovery Level 2 test (YoYo IR2)). Groups of participants 

began at 4 different stations, rotating unidirectionally. RSA test and CMJ test were separated 

with two “rest” stations to ensure the validity and reliability of high-intensity tests. 

Results 

BF% was significantly correlated to the average RSA sprint time (r=0.632, p=0.002) and 

distance covered in the YoYo IR2 test (r=-0.490, p=0.024), with RSA having the strongest 

correlation. Results also implied a lower BF % would result in a shorter sprint time in RSA. A 

negative correlation was observed between BF% and YoYo IR2 distance, indicating that the 

lower BF% would enable players to complete a longer distance in the test.  

Conclusion 

A significant correlation was observed between body composition and test performances, 

particularly the significance of body fat percentage. The discrepancies in muscle mass could 

be explained by differences in the genetic profile of participating athletes, levels of play in 

soccer, and assessment methods. This study provides practical guidance for coaches to modify 

training loads, enhance talent identification and develop nutritional strategies, amongst other 

practices. 
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44. The effect of acupoint cupping on the heart rate variability of taekwondo athletes 

Shihhua Fang, National Taiwan University of Sport; Aichi Zheng, National Taiwan University 

of Sport 

Abstract 

Purpose: The aim of this study was to evaluate the effect of acupoint cupping on the heart rate 

variability of taekwondo after training. 

Methods: This study was conducted with a randomized crossover design. Fourteen male 

taekwondo athletes voluntarily participating in this study and were divided into non-cupping 

(PLA, n=7) and cupping (CUP, n=7) groups. The participants were treated with and without 

cupping after specific training program. The heart rate variability (HRV)-related variables, 

including heart rate (HR), percentage of differences between adjacent normal RR intervals of 

>50 ms (pNN50), normalized units of low frequency (LFnu), and normalized units of high 

frequency (HFnu) were calculated from 5-min recordings. LF/HF was calculated from the ratio 

of LF to HF. The HRV and rating of perceived exertion (RPE) were monitored at three time 

points: prior to training (Pre), immediately after training (Post) and 30 min after training with 

or without cupping treatment (Post30). 

Results: The heart rates were at Post and Post30 were significantly higher than Pre in both 

groups. LFnu (%) and LF/HF ratios at Post were significantly higher than Pre in both groups, 

and those at Post30 were higher than Pre only in PLA group. HFnu (%) at Post was significantly 

lower than Pre in both groups and that at Post30 was lower than Pre only in PLA group. The 

LFnu (%), HFnu (%) and LF/HF ratios at Post30 were markedly different between PLA and 

CUP groups. In addition, the RPE was significantly decreased in CUP group. 

Conclusion: The heart rate variability was lower in taekwondo athletes who received acupoint 

cupping treatment after training, suggesting cupping therapy would benefit the recovery from 

high intensity training. 
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4. From Setback to Comeback: A Deep Dive into the Psychological and Behavioral 

Responses of Injured Student Athletes on the Road to Reintegration 

Liezl R Astudillo, De La Salle University Integrated School; Jazmin Andrei Visaya, De La 

Salle University Integrated School; Julianne Gail Moral, De La Salle University Integrated 

School; Luis De Castro, De La Salle University Integrated School 

Abstract 

This research investigates the psychological responses and coping strategies employed by 

injured athletes during their recovery process. By utilizing a qualitative approach, in-depth 

interviews are conducted with injured student-athletes to gain insights into their cognitive 

appraisals, emotional responses, and behavioral coping strategies. This study provides a 

comprehensive exploration of the psychological dynamics experienced by injured student-

athletes, offering a deeper understanding of their journey from the initial injury to the recovery 

process and eventual reintegration into their sport.  Through meticulous examination and 

analysis of the collected data, the researchers identified nine subthemes, subsequently grouped 

into three master themes: cognitive appraisal, emotional reaction, and coping behaviors.  The 

findings contribute to bridging the knowledge gap in the field and hold implications for 

designing targeted interventions and support systems tailored to the unique psychological 

needs of injured athletes. 
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8. The effect of the fading celebrity effect on basketball fans' game-watching behavior 

Shumin Li 

Abstract 

The economic success of the NBA league is closely linked to the influence of the celebrity 

effect on fans. However, existing research on the celebrity effect has predominantly focused 

on its growth aspect, leaving a significant gap in understanding its fading phenomenon. This 

study aims to bridge this gap by integrating the concepts of fading and the celebrity effect 

within the sports and basketball marketing context. Furthermore, the study seeks to offer a fresh 

research perspective by investigating the impact of the fading celebrity effect on basketball 

fans' emotional attachment, viewing motivation, and viewing behavior. 

This study employs a comprehensive literature review approach to synthesize existing research 

and establish the theoretical framework of the fading celebrity effect. Examining the influence 

of the fading celebrity effect on basketball fans' emotional attachment, motivation, and game-

viewing behavior, provides valuable insights into their behavior. Drawing on the three stages 

of fading (disillusionment, disaffection, and crossroads) and the three stages of the celebrity 

effect (emotional attachment, game-watching motivation, and game-watching behavior), the 

study puts forward the following propositions: Proposition 1 - The fading celebrity effect 

diminishes basketball fans' emotional attachment to retired players; Proposition 2 - The decline 

in emotional attachment reduces basketball fans' game-watching motivation; Proposition 3 - 

Decreased fan motivation leads to a decline in basketball fans' game-watching behavior; 

Proposition 4 - Loyal fans are more likely to decrease their game-watching behavior compared 

to casual fans. 

Introducing the concept and expanding the theory of the fading celebrity effect, this study 

explores the mechanism of the celebrity effect diminishing and develops a framework to 

investigate the effects on fans, which provides references to marketing professionals to address 

the challenges posed by the fading celebrity effect. 
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15. Body Composition, physical activity, and sedentary behavior in Esports players 

Dmitry Onishchenko, Sirius University of Science and Technology; Viktor Bolshakov, Sirius 

University of Science and Technology; Yan Bravyy, Sirius University of Science and 

Technology; Alexandr Kirsanov, Sirius University of Science and Technology 

Abstract 

Background: With the rise of esports, the physical inactivity observed in adolescent players has 

emerged as a global health concern. The present study is aimed to analyze body composition, 

physical activity and sedentary behavior among esport adolescents players aged 12-17 years. 

Methods: To fill the lack of knowledge we collected a set of anthropometry measurements, 

bioelectrical impedance analysis (BIA), and game-experience aimed questionnaires. BIA data 

included body mass index (BMI), body fat, skeletal muscle index, phase angle, and the muscle-

to-fat ratio (MFR).  

In current analysis data was evaluated by world health organization (WHO) standards. 

Spearman's rank correlation was used to statistically analyze the correlation between BMI and 

MFR.  

Findings: BMI evaluations revealed that 19.9% of participants were overweight and 17.6% had 

excess adipose tissue. Bioimpedance analysis showed that 33.3% of participants had a fat 

percentage consistent with the obesity index for their age category, while 7.8% were 

categorized as overweight. Furthermore, it was found that 31% of the study participants had a 

body fat percentage above the 75th centile, 92% had a skeletal muscle index below the 25th 

centile, and 84% exhibited a phase angle below the 25th percentile for the Russian sample 

(n=246 451). A concerning observation was that 90% of the subjects did not meet the WHO 

recommendations for physical activity. Survey data showed that 67% of the participants 

engaged in video gaming daily. Physical activity levels exhibited variation, with 39% active 

for 3-5 days per week and 12% reporting no daily physical activity. The MFR indicated a 

significant negative correlation with BMI (p<.001), positioning it as a superior metabolic health 

risk indicator compared to BMI. 

Discussion: The study underscores the physical health concerns in adolescent esports players, 

potentially indicating future health risks. It appeals to stakeholders, including coaches, parents, 

and the broader esports community, to intensify their focus on promoting healthy physical 

education and evidence-based practices encouraging physical activity and healthy lifestyle 

choices. 

Supported by the Ministry of Science and Higher Education of the Russian Federation, 

(Agreement 075-10-2021-093, Project [ISR-RND-2252] 
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20. Association of early sports specialization and serious overuse injury risk in elite male 

youth soccer players 

Naoto Nakaichi, Graduate School of Sport Sciences, Waseda University, Tokyo, Japan; Dai 

Sugimoto, Faculty of Sport Sciences, Waseda University, Tokyo, Japan; Kei Akiyama, Faculty 

of Sport Sciences, Waseda University, Tokyo, Japan; Hayato Nakamura, Graduate School of 

Sport Sciences, Waseda University, Tokyo, Japan; Norikazu Hirose, Faculty of Sport Sciences, 

Waseda University, Tokyo, Japan 

Abstract 

Background 

Recent studies indicate that early sports specialization is associated with an increased risk of 

serious overuse injuries (Hall R et al.2015, Jayanthi NA et al. 2015). However, early sports 

specialization and serious overuse injuries have not been well investigated prospectively in 

elite male youth soccer players. Therefore, this study aimed to determine status of sport 

specialization (single-sport versus multi-sports before the age of 12 years) associated with 

serious overuse injury risk. 

Methods 

In this cohort study, male soccer players aged 12-18 years were recruited from the youth 

academy of Japanese professional soccer team during the 2022-2023 season. Participants 

completed a questionnaire describing their sport participation, weekly sports volume in 10-12 

years and previous serious overuse injury history. Medical staff of each team reported all time-

loss injuries and individual player exposure prospectively, serious overuse injury was defined 

as overuse injury >28 days of time lost. Potential risk variables were compared between single-

sport and multi-sport athletes and entered in Cox regression analysis. Hazard ratio (HRs), 95% 

confidence interval (95%CI) and p values were used to determine an association with serious 

overuse injury risk. 

Finding 

A total of 240 players (single-sport athletes: N=88, 37% and multi-sport athletes: N=152, 63%) 

participated in this study. In this group, weekly sports volume in 10-12 years was 12.3±4.9 

hours/week (single-sport athletes: 11.5±4.2 hours/week, multi-sport athletes: 12.7±5.2 

hours/week). Twenty-three players sustained serious overuse injury (single-sport athletes: 

N=10, multi-sport athletes: N=13). Cox regression analysis showed there were no differences 

in serious overuse injury between single-sport and multi-sport athletes (HR=1.23; 95%CI, 
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0.45−3.33; p=0.69). Instead, having serious overuse injury history was associated increased 

serious overuse injury rates significantly (HR=2.96; 95%CI, 1.26−6.93; p=0.01). 

Discussion 

Although single-sport or multi-sports participation before the age of 12 years was not 

associated with risk of serious overuse injury, having injury history demonstrated increased 

risk of serious overuse injury in elite male youth soccer players. The study finding was 

supported by a retrospective study of male youth soccer players, which reported that single-

sport specialized athletes had similar odds of lower extremity overuse injury as multisport 

athletes (Frome D et al. 2019). Future studies are warranted to determine whether or not risk 

of overuse injuries related to sport specialization in conjunction with chosen sports and 

competitive level. 

 

31. Differences in Visio-spatial Intelligence Between Non-Athletes and Netball Players 

Lourens LM Millard, University of Zululand 

Abstract 

There is conflicting evidence regarding whether athletes have better visio-spatial skills than 

non-athletes. This gap may result from athletes' superiority in only some visio-spatial abilities 

(VSS), rather than all areas of vision. The aim of this study was to discern whether there is a 

significant difference in the visio-spatial intelligence between netball players and non-athletes 

when comparing six visual skills (accommodation facility, saccadic eye movement, speed of 

recognition, peripheral awareness, hand-eye coordination, and visual memory). Following an 

optometric evaluation, the participants conducted six distinct established tests, including the 

hart near far rock, saccadic eye movement, evasion, accumulator, ball wall toss tests, and flash 

memory, to evaluate the VSS components of non-athletes and premier league netball players. 

For five of the six tests, there was a statistically significant (p≤0.05) difference between netball 

players and non-athletes. Conversely, there is no concrete evidence that netball players have 

better visual memory than non-athletes (p=0.277). When compared to non-athletes, netball 

players have significantly improved accommodation facility, saccadic eye movements, speed 

of recognition, peripheral awareness, and hand-eye coordination, but not visual memory. The 

findings of netball players' superiority in specific VSS have far-reaching implications for 

theories of sport vision, how to best select tests, and the development of sport specific VSS 

testing batteries. 
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32. Visual skills essential for rugby 

Gerrit Jan Breukelman, University of Zululand 

Abstract 

Background: Keen vision is one of the most important qualities required of athletes. It enables 

players to perform sports-related drills and apply decision-making skills. To accurately 

measure the visual ability of athletes, it is important to first identify the variety of visual skills 

involved in the particular sport. The objectives of this novel review are to identify the most 

important visual skills required for rugby, and to create a reference point for further studies to 

include visual skills essential to rugby players. Methods: We conducted an electronic search 

with various combinations of relevant keywords using the following databases: Sport Discuss, 

Ovid’s Evidence-Based Medicine Reviews, PubMed/MEDLINE, Current Contents, 

Science Direct, the National Research Council’s Canada Institute for Scientific and Technical 

Information, Cochrane Database of Systematic Reviews, Google Scholar, and international 

electronic catalogues to assess the scientific literature related to the visual skills required for 

rugby. Only the records published in English were included. We extracted data on the 

relationship between vision and match performance, the defined problem or purpose of the 

study, and the inclusion of theoretical definitions of tactical behaviors. Results: Our search 

yielded 80 records, 51 of which fulfilled the inclusion criteria. The most important visual skills 

in rugby are classified based on whether they meet the requirements for visual hardware or 

visual software skills. Visual hardware skills include visual acuity, depth perception, fusion 

flexibility, and contrast sensitivity; visual software skills include eye tracking, hand-eye 

coordination, eye focusing, peripheral vision, speed and span of recognition, visual response 

time, and visual memory. Conclusions: Rugby players must use both visual hardware and 

software skills to reliably observe their teammates’ positions, understand their opponents’ 

actions and tactics, handle the ball, analyze the immediate circumstances, and anticipate what 

will occur. Further studies are needed to verify the significance of each visual skill in actual 

competition to determine a relationship between vision and the results of a championship. 
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45. Functional sport apparels with far-infrared emitting minerals for Enhanced Blood 

Circulation and Thermal management 

Rayland Low Jun Yan, Nanyang Technological University; Alfred Tok, Nanyang 

Technological University; Vitali Lipik, Nanyang Technological University; Stephen F Burns, 

Nanyang Technological University, National Institute of Education; PengFei He, Nanyang 

Technological University 

Abstract 

Engaging in exercise and sports induces physiological changes and adaptations in the human 

body, which can also be influenced by using specialized garments. Recently, far infrared 

radiation (FIR) with the wavelength of 4-20µm, which overlaps with human body radiation 

range, has been found to induce a resonance effect, potentially leading to physiological changes 

in the human body, such as increasing blood circulation and pain relief. Fabric incorporated 

with far-infrared emitting minerals can be developed to deliver far infrared ray in a convenient 

manner. In this study, two promising mineral candidates, hematite and red ochre, were 

identified to have good far-infrared emissivity and thermal retention properties. They were 

subsequently incorporated into polypropylene and fabricated into apparels. To investigate the 

influence of the developed apparels on the body thermal management and blood circulation 

during exercise, 12 physically active subjects performed three trials of a 30-min cycling 

exercise programme, randomly wearing control apparels (without FIR emitting minerals) and 

two sets of apparels with hematite or red ochre. The blood flow and diameter of brachial artery 

of non-dominant arm was examined before and after exercise. 

After exercise, we observed a 35.61% increase in blood flow when subjects were wearing 

apparels with hematite, a 23.14% increase in blood flow when they were wearing apparels with 

red ochre, compared to a 7.26% increase in blood flow when subjects were wearing control 

apparel without FIR minerals. At the same time, the subjects wearing hematite and red ochre 

apparels experienced the elevation of mean skin temperature by 1°C and 0.86°C during 

exercise respectively. Specially, the subjects wearing hematite apparels were also found to have 

an increased body fluid production and higher weight loss after exercise. The results indicate 

that the functional apparels incorporated with FIR emitting minerals are beneficial for 

increasing blood flow during exercise, thus increasing blood circulation and improve exercise 

efficiency at same exercise intensity. 
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