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6th December 2022  

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

 

REGISTRATION: 09:30 – 09:50 

 

 

ACSS 2022 OPENING: 09:50 – 10:00  

Assoc. Prof. Mike Climstein 

Southern Cross University, Australia

 

 

KEYNOTE SESSION I: 10:00 – 10:45 

Clinical Superior Blood Pressure in World Masters Games Athletes? 

Assoc. Prof. Mike Climstein 

Southern Cross University, Australia

 

 

COFFEE BREAK: 10:45 – 11:15 

 

 

KEYNOTE SESSION II: 11:15-12:00  

Low energy availability: improving identification in athletes 

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 
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SESSION I: 13:30 – 15:00 

 

Room: Seletar Room 2 

Session Chair: Assoc. Prof. Mike Climstein, Southern Cross University, Australia 

 

12. Relationships Between Human Biological And Psychological Factors In Elite Adolescent 

Female Handball Players 

Zsófia Sziráki, University of Physical Education, Budapest, Hungary; Gabriella Alszászi 

University of Physical Education, Hungary; Gábor Almási, University of Physical Education, 

Hungary; Szelina Hellner, University of Physical Education, Hungary; Anna Farkas, 

University of Physical Education, Hungary; Csaba Nyakas, Semmelweis University, Hungary; 

Márta Szmodis, University of Physical Education, Hungary 

 

7. Proposal of offense/defense WPA metrics in B.LEAGUE 

Koji Sugie, Meijo University, Japan; Eiji Konaka, Meijo University, Japan 

 

22. Is helmet use high for skiing and snowboarding in the Niseko area of Japan? 

Yukio Urabe, Hiroshima University, Japan; Tsubasa Tashiro, Hiroshima University, Japan; 

Yuki Tamura, Hiroshima University, Japan; Miki Kawai, Hiroshima University, Japan; Noriaki 

Maeda, Hiroshima University, Japan; Makoto Komiya, Hiroshima University, Japan; Masanori 

Morikawa, National Center for Geriatrics and Gerontology, Japan 

 

30. Effects of sleep quality on the severity of dysmenorrhea in female college students 

Sakura Oda, Hiroshima University, Japan 

 

Room: Seletar Room 3 

Session Chair: Dr. Ian Tim Heazlewood, Sport Science Institute, Sydney, NSW, Australia 

 

1. Talent Identification on Biomechanical, General Motor Fitness and Sport-Specific Fitness 

Differences in Elite, Intermediate and Novice Ability Male and Female Karate Athletes 

Hovik Keshishian, Sport Science Institute, Sydney, NSW, Australia, Ian Heazlewood, Sport 

Science Institute, Sydney, NSW, Australia 
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43. A Machine Learning application to Sport Analytics 

Nitin Singh, IIM Ranchi, India 

 

16. The relationship between multidirectional landing and stabilisation times, and associated 

isokinetic knee torques of high-level female netball players 

Mark Kramer, North-West University, South Africa 

 

29. Sympathovagal Balance and Body Shape Index in Elite and Amateur athletes - the 

relationship unraveled 

Ruchi Kothari, Mahatma Gandhi Institute of Medical Sciences, Sevagram, India

 

COFFEE BREAK: 15:00 – 15:30 

 

 

SESSION II: 15:30 – 17:30 

 

Room: Seletar Room 2 

Session Chair: Prof. Yukio Urabe, Hiroshima University, Japan 

 

18. An interview study of the motivation in para-sports by the people with physical disabilities 

Takumi Nagao, Hiroshima University, Japan 

 

19. Comparison of shoulder muscle activity during tennis serve motion in standing and 

wheelchair-sitting position 

Murata Nanako, Hiroshima University, Japan 

 

20. Comparison of shoulder joint motion during badminton smash movement in standing and 

wheelchair sitting position 

Yuki Tamura, Hiroshima University, Japan 

 

21. Difference of ball positions in volleyball attack jump affect the knee valgus angle at landing 

Miki Kawai, Hiroshima University, Japan 
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24. Relationship between the transverse foot arch and muscle cross-sectional area after 

intrinsic foot muscle training 

Ayano A Ishida, Hiroshima University, Japan 

 

Room: Seletar Room 3 

Session Chair: 1Dr. Ruchi Kothari, 1Gaurav C Mittal,  

1Mahatma Gandhi Institute of Medical Sciences, Sevagram, Maharashtra, India 

 

25. Expounding the influence of Yoga on Cardio-respiratory Fitness and anxiety experienced 

in youngsters 

Prashanth Arumugam, Mahatma Gandhi Institute of Medical Sciences, India; Ruchi Kothari, 

Mahatma Gandhi Institute of Medical Sciences, Sevagram, India; Gaurav C Mittal, Mahatma 

Gandhi Institute of Medical Sciences, Sevagram, Maharashtra, India 

 

8. Home Field Advantage in Professional Soccer: The role of Team Tenure and Fixture 

Stability 

Hugo A Martins, Polaris Sports, Singapore; Thomas Rockstuhl, Nanyang Technological 

University, Singapore; Soon Ang, Nanyang Technological University, Singapore 

 

17. ‘Sportainment’: Sport in the Era of the Spectacle - Opportunities and Challenges for 

Singapore 

Andre Richelieu, ESG UQAM, Canada 

 

40. A Chronological Investigation of Views on Hosting the Tokyo Olympics and Paralympics 

during the COVID-19 Pandemic 

Masato Kawabata, Nanyang Technological University, Singapore; Yen-Chun Lin, National 

Taipei University, Taiwan; Ho Keat Leng, Nanyang Technological University, Singapore 

 

6. Age, Arthrometric and Player Position Influence Off-Ice Multi Shuttle Run Performance in 

Male Ice Hockey Players. 

Stuart A Evans, Charles Darwin University (CDU), Australia 
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32. Hand Grip Strength and Aerobic Fitness of badminton players as assessed in Sports 

Physiology Laboratory 

Gaurav C Mittal, Mahatma Gandhi Institute of Medical Sciences, Sevagram, Maharashtra, 

India 

 

7th December 2022 

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

 

 

KEYNOTE SESSION III: 09:15 – 10:00 

Room: Seletar Ballroom  

What is Enjoyment? Conceptualizing Enjoyment as a Proactive Process from Hedonic and 

Eudaimonic Views 

Assoc Prof. Masato Kawabata1,2 

1Physical Education & Sports Science Academic Group, National Institute of Education, 

Nanyang Technological University, Singapore 

2School of Human Movement and Nutrition Sciences, The University of Queensland, 

Australia 

 

COFFEE BREAK: 10:00 – 10:30 

 

 

SESSION III: 10:30 – 11:30 

POSTER SESSION I 

 

Room: Seletar Room 3 

4. Analysis of pedaling motion focusing upon the relationship between lower limb coordinated 

action and pedal angle 

Masahiro Fukuda, Hamster Spin Cycling, Japan; Tomoki Kitawaki, Kansai Medical 

University, Japan 
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9. Team Performance Analysis in Football Matches 

Yi-Shan Cheng, Okinawa Institute of Science and Technology, Japan 

 

11. Site-specific changes in BMC over a two-year period in swimming trained postmenopausal 

middle-aged women 

Takeru Kato, Asahi University, Japan; Kae Sugino, Tsu City College, Japan; Yu Mitani, Asahi 

University, Japan; Toru Terashima, Suzuka University of Medical Science, Japan; Yasuhiro 

Sugajima, Asahi University, Japan; Kyota Takami, Housei University, Japan; Takenori 

Yamashita, Suzuka University of Medical Science, Japan 

 

13. Controversy and Challenges of Taiwanese Transnational Athletes: take Playing Abroad as 

An Example 

An-Chi Chen, National Taiwan Normal University, Taiwan; Chieh Chou, National Taiwan 

Normal University, Taiwan; Cheng-An Wang, National Taiwan Normal University, Taiwan; 

Ming-Chueh Tsai, National Taiwan Normal University, Taiwan; Shao-Hsi Chang, National 

Taiwan Normal University, Taiwan 

 

14. The Effectiveness of Outdoor Fitness Equipment Intervention for Older Adults’s Physical 

Function 

Yi-Chien Yu, National Taiwan Normal University, Taiwan; Chyi Liang, National Taiwan 

Normal University, Taiwan; Yu-Hsiang Peng, National Taiwan Normal University, Taiwan; 

Shao-Hsi Chang, National Taiwan Normal University, Taiwan 

 

23. Analysis of the Effect of Exercise Intervention on Developmental Coordination Disorders-

Taking Taiwan as An Example 

Chieh Chou, National Taiwan Normal University, Taiwan; Hsin-Hung Ho, Mackay Junior 

College of Medicine, Nursing and Management New Taipei, Taiwan; Yi-Chien YU, National 

Taiwan Normal University, Taiwan; Shao-Hsi Chang, National Taiwan Normal University, 

Taiwan 

 

27. Non-invasive evaluation of muscle damage biomarkers by skin-blotting in mouse model 

Kazuhiro Sakamoto, Biwako Seikei Sport College, Japan; Mitsuo Neya, Biwako Seikei Sport 

College, Japan 
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28. Effect of training cessation on hemoglobin mass and aerobic capacity of soccer players 

Mitsuo Neya, Biwako Seikei Sport College, Japan; Kazuhiro Sakamoto, Biwako Seikei Sport 

College, Japan 

 

31. Omni-Channel Retail Strategy Analysis of Nike and Lululemon 

Cheng-An Wang, National Taiwan Normal University, Taiwan; An-Chi Chien, National 

Taiwan Normal University, Taiwan; Chi Hsuan Tsai, Taiwan; Shao-His Chang, National 

Taiwan Normal University, Taiwan 

 

33. Effects of hypoxic repeated-sprint training with and without Cordyceps sinensis on aerobic 

performance in female soccer 

Siraphatthra Thongsawang, Chulalongkorn University, Thailand; Tossaporn Yimlamai, 

Chulalongkorn University, Thailand 

 

36. Determinants of Household Sports and Leisure Culture Consumption Expenditure: A Case 

Study of Taiwan 

Chyi Liang, National Taiwan Normal University, Taiwan; I-Ling Kuo, National Taiwan 

Normal University, Taiwan; Shao-Hsi Chang, National Taiwan Normal University, Taiwan 

 

39. The influence of different resting intervals during high-intensity intermittent running on 

repeated sprint ability in female soccer players 

Sukanya Chor. Charoenying, Rajamangala University of Technology Suvarnabhumi, Phra 

Nakhon Si Ayutthaya, Thailand; Siraphatthra Thongsawang, Chulalongkorn University, 

Thailand

 

 

KEYNOTE SESSION IV: 11:30 – 12:15 

The Influence of Gender, Lifestyle Decisions and Health Status on Participant Motivation 

Factors of Health Orientation and Psychological Coping 

Dr Ian Tim Heazlewood 

Sport Science Institute, Sydney, NSW, Australia 

 

 



9 
 

 

ACSS 2022 CLOSING: 12:15 – 12:30 

Dr Ian Tim Heazlewood 

Sport Science Institute, Sydney, NSW, Australia 

 

 

LUNCH: 12:30 – 14:00 

‘Halal’ Buffet Lunch at Atrium Restaurant on level 4

 

 

CONFERENCE NETWORKING: 14:00 – 17:00 

 

END OF CONFERENCE 

 

 

VIRTUAL PRESENTATION 

Available on ACSS.ear.com.sg on 5th December 2022 (Password: ACSS2022V) 

 

 

5. Differences in upper limb performance among female softball players in the same fielding 

position 

Feng-Yin Chen, National Taiwan University of Sport, Taiwan 

 

38. Esports Development Ecosystem: An Application of a Systems Thinking Literacy Approach 

in Hong Kong 

Gigi Lam, Hong Kong Shue Yan University, Hong Kong; Wai Kuen Wong, Hong Kong Shue 

Yan University, Hong Kong 

 

 



10 
 

Abstract Book 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11 
 

6th December 2022  

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

 

REGISTRATION: 09:30 – 09:50 

 

 

ACSS 2022 OPENING: 09:50 – 10:00  

Assoc. Prof. Mike Climstein 

Southern Cross University, Australia

 

 

KEYNOTE SESSION I: 10:00 – 10:45 

Clinical Superior Blood Pressure in World Masters Games Athletes? 

     Assoc. Prof. Mike Climstein 

Southern Cross University, Australia 

Abstract 

Background: Ageing is associated with decreased physical activity, obesity and subsequently 

an increased risk of developing hypertension. Master athletes (MA) have initiated exercise or 

sport later in life or pursued a physically active lifestyle for an extended period. Subsequently, 

MAs have been proposed as a model of successful ageing as this active lifestyle is associated 

with health benefits including decreased health risk of chronic diseases and a reduction in 

premature mortality. World masters games (WMG) have more participants than any other 

international sporting competition and are under investigated, particularly with regard to 

indices of cardiovascular disease risk.    

Purpose: We therefore assessed the resting blood pressure (BP) in male and female WMG 

athletes.  

Methods: This was a cross-sectional, observational study which utilized an online survey to 

assess the blood pressure (BP) profiles of WMG participants.  The survey consisted of three 

sections: basic demographics, medical history and physiological parameters which included 

resting systolic and diastolic blood pressure (SBP, DBP) and mean arterial pressure.   

Participants were requested to attain their most recent resting BP from their general 

practitioner/primary care physician. 
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Results: A total of 2,793 participants, 1,434 males (51.3%), aged 27-91yrs (mean age 53.3yrs) 

participated in the study.  Key findings included significant differences between genders with 

males reporting higher resting SBP (+9.4%, p<0.001), resting DBP (+5.9%, p<0.001) and MAP 

(+6.2%, p<0.001) than female WMG athletes.  Significant differences (p<0.001) were also 

identified when comparing WMG resting BP results (genders combined) to the general 

Australian population with WMG athletes having a significantly lower SBP (p<0.001, -8.4%) 

and DBP (p<0.001, -3.6%).  Additionally, 19.9% of males and 49.7% of female WMG 

participants were normotensive whereas 35.7% of the general Australian population were 

normotensive.  With regard to hypertension, only 8.1% of the WMG athletes (genders 

combined) were found to be hypertensive versus 17.2% in the general Australian population. 

Conclusion: A high percentage of WMG participants demonstrated optimal values in SBP and 

DBP when compared to the Australian general population, female WMG participants had, on 

average, better values as compared to males.  This reflected a decreased CVD risk in WMG 

participants and supports our hypothesis of enhanced health characteristics in an active, but 

aged cohort. 

 

 

COFFEE BREAK: 10:45 – 11:15 

 

 

KEYNOTE SESSION II: 11:15-12:00  

Low energy availability: improving identification in athletes 

Assoc. Prof. Stephen Burns 

Physical Education & Sports Science, National Institute of Education,  

Nanyang Technological University, Singapore 

Abstract 

Energy status is of paramount importance in maintaining athlete health and performance. Low 

energy availability (LEA) occurs when dietary energy intake is insufficient to support the 

normal physiological functioning of the body after exercise energy expenditure has been 

subtracted. LEA is associated with negative health outcomes and considered the underlying 

cause of three syndromes described in the literature: (i) the female athlete triad, (ii) the male 

athlete triad, and (iii) relative energy deficiency in sport. There is clear evidence that LEA 

occurs in female athletes at a threshold of <30 kcal/kg fat free mass/day. However, a similar 

threshold has been difficult to establish in male athletes. Both cross-sectional observational 
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studies and short-term experimental studies have shown inconsistency in identifying LEA 

biomarkers in male athletes at any threshold of energy availability. Moreover, for both female 

and male athletes, there are several tools for screening and estimating the prevalence of LEA. 

The three primary ones in use are: (i) the low energy availability in females questionnaire; (ii) 

directly measured energy availability; and (iii) a resting metabolic rate ratio of ≤0.90. Each of 

these has advantages and shortcomings. Nonetheless, when used they often yield varied 

estimates of the prevalence of the condition making it difficult for researchers, coaches and 

clinical support teams to appraise which athletes are at risk of LEA. Thus, this presentation 

will provide an overview of LEA and its effects on athlete health and performance, and describe 

cross-sectional and experimental work conducted in our laboratory which has attempted to 

improve the identification of LEA in female and male athletes.

 

 

LUNCH: 12:00 – 13:30 

‘Halal’ Buffet Lunch at Atrium Restaurant on level 4 

 

 

SESSION I: 13:30 – 15:00 

 

Room: Seletar Room 2 

Session Chair: Assoc. Prof. Mike Climstein, Southern Cross University, Australia 

 

12. Relationships Between Human Biological and Psychological Factors In Elite 

Adolescent Female Handball Players 

Zsófia Sziráki, University of Physical Education, Budapest, Hungary; Gabriella Alszászi 

University of Physical Education, Hungary; Gábor Almási, University of Physical Education, 

Hungary; Szelina Hellner, University of Physical Education, Hungary; Anna Farkas, 

University of Physical Education, Hungary; Csaba Nyakas, Semmelweis University, 

Hungary; Márta Szmodis, University of Physical Education, Hungary 

Abstract 

PURPOSE: To determine the relationships between human biological and psychological 

parameters of young athletes in different youth age groups (U18, U16, U15, U14). 

METHODS: A total of 155 elite adolescent female handball players from Hungarian handball 

clubs [U18 (n=56), U16 (n=45), U15 (n=39), U14 (n=15)] volunteered for the study. Body 
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composition was estimated by Inbody770, morphological age was assessed by Mészáros & 

Mohácsi method (1983), and sexual maturation status (menarche) was recorded by 

questionnaire. The psychological measuring instruments were the 10-item Connor Davidson 

Resilience Scale (CD-RISC), the 5-item Satisfaction with Life Scale (SWLS), the 10-item 

Perceived Stress Scale (PSS), the 28-item Athletic Coping Skills Inventory 28 (ACSI-28) and 

the 15-item Sport Anxiety Scale-2 (SAS-2). Age groups were compared using one-way 

ANOVA and Kruskal-Wallis test, while Pearson- and Spearman-correlations were used 

to verify correlations. 

RESULTS: There were significant differences between the age groups in body height 

[F(3,47.8)=6.7155, p<0.001], body weight [F(3, 42.5)= 8.3781, p<0.001], muscle mass 

[F(3,46.3)=17.1607, p<0.001], fat mass [χ2(3)=8.151, p=0.043], ACSI-28 Goal Setting 

subscale [F(3, 53.8)=3.4905, p=0.022] and ACSI-28 Coping with Adversity subscale 

[χ2(3)=10.179, p=0.017]. SWLS and the chronological 

[r(153)= -0.235, p=0.003] and morphological age [r(101)= -0.377, p<0.001] showed negative 

correlations. PSS showed a weak relationship with morphological age [r(99)= 0.254, p=0.011]. 

The ACSI-28 Coping with Adversity subscale showed negative correlations with chronological 

[r(150)= -0.235, p=0.004] and morphological age [r(95)= -0.239, p= 0.018]. In addition, the 

menarche showed 

negative correlations with the ACSI-28 Goal Setting subscale [r(115)= -0.215, p=0.02]. Fat 

mass was correlated with SWLS [r(101)= -0.226, p=0.021], PSS [r(99)=0.197, p=0.048], SAS-

2 Worry [r(102)= 0.232, p= 0.018] and Concentration Disruption [r(100)=0.206, p=0.037] 

subscales. 

CONCLUSIONS: Our results call attention not only to age changes, but also to the 

development of psychological characteristics that are related to maturation processes. This can 

be important in planning the training load of youth athletes as well as in the psychological 

preparation for competitions. 

 

7. Proposal of offense/defense WPA metrics in B.LEAGUE 

Koji Sugie, Meijo University, Japan; Eiji Konaka, Meijo University, Japan 

Abstract 

Background: Classical stats recorded in basketball box scores of matches attribute 

contributions to the player who handled the ball last in the play. Therefore, it is difficult to 

quantify each player’s defensive contribution using classical stats. 
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Play-by-play data is recorded and disclosed in several professional basketball leagues. 

Advanced metrics based on this data have been extensively investigated to quantify each 

player’s contributions to their team’s victory. This study focuses on win probability added 

(WPA). In basketball, WPA can be defined as the difference between the predicted winning 

ratio before and after a single play. The probability difference is equally distributed among all 

players on the court. WPA can be calculated separately in offense and defense situations. 

In this study, play-by-play data disclosed by B.LEAGUE, a men’s professional basketball 

league in Japan, was collected and analyzed. In the first step, we developed a predicted win 

probability model that guarantees monotonicity on the score difference. Next, we calculated 

the offense/defense WPAs and their time averages. These metrics quantified each player’s 

contribution to winning. Moreover, they expressed player features such as the pace of their 

plays. 

 

Methods: A predicted win probability model \hat{w}(t,\Delta s), where t and \Delta s 

represent the time and score difference, respectively, was constructed based on play-by-play 

data in 1736 matches from 22 September, 2016 to 6 October, 2019. This model could 

guarantee monotonicity on the score difference \Delta s, that is, for all t, \hat{w}\left(t,\ 

\Delta s_1\right)<\hat{w}(t,\ \Delta s_2) if \Deltas_1<\Delta s_2. 

 {\mathrm{WPA}}^\mathrm{O} and \mathrm{WP}\mathrm{A}^\mathrm{D} were 

calculated for all 268 players who had at least one play. To exclude outliers, only 218 players 

who had played over 10000[s] were included. 

 

Findings and discussions: {\mathrm{WPA}}^\mathrm{O} and 

\mathrm{WP}\mathrm{A}^\mathrm{D} showed moderate correlation (r=-0.46). This result 

shows that these metrics can distinguish between the players’ offensive and defensive 

contributions. These metrics can reveal the “pace” of players. Consider two players who have 

the same WPA\mathrm{/s} but different {\mathrm{WPA}}^\mathrm{O} and 

\mathrm{WP}\mathrm{A}^\mathrm{D}. The player with the bigger 

\left|{\mathrm{WPA}}^\mathrm{O}\right| and 

\left|\mathrm{WP}\mathrm{A}^\mathrm{D}\right| played at a faster pace, that is, they had 

more scores for and against per second. For instance, two point-guards, Togashi and 

Nishimura of the Chiba Jets, have similar WPA\mathrm{/s} ({3.48\times10}^{-5} and 

{3.20\times10}^{-5}). However, their breakdowns differ, for example, Togashi’s 

{\mathrm{WPA}}^\mathrm{O}/s=2.843\times{10}^{-4} and Nishimura’s 
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{\mathrm{WPA}}^\mathrm{O}/s=2.252\times{10}^{-4}. Togashi preferred high-paced play 

compared to Nishimura. 

 

22. Is helmet use high for skiing and snowboarding in the Niseko area of Japan? 

Yukio Urabe, Hiroshima University, Japan; Tsubasa Tashiro, Hiroshima University, Japan; 

Yuki Tamura, Hiroshima University, Japan; Miki Kawai, Hiroshima University, Japan; 

Noriaki Maeda, Hiroshima University, Japan; Makoto Komiya, Hiroshima University, Japan; 

Masanori Morikawa, National Center for Geriatrics and Gerontology, Japan 

Abstract 

Background: 

Skiing and snowboarding are popular sports in Japan that can be enjoyed by young and old for 

a lifetime. However, there is a risk of serious accidents such as head injuries. To prevent head 

injuries, the wearing of helmets can be effective, however the helmet wearing rate during snow 

sports in Japan is low, and awareness of head injury prevention is insufficient. In Niseko, 

Hokkaido, one of the world's leading snow resorts, the Niseko Rules have been established to 

ensure the safety of skiers and snowboarders. The rules include a section on helmets, which is 

expected to raise awareness of wearing helmets. However, the helmet wearing rate for skiing 

and snowboarding in Niseko has not yet been reported.  

This study aimed to investigate the helmet wearing rate of skiers and snowboarders in Japan, 

and to use the results for safety management at ski resorts. 

Methods: 

This study subjects were skiers and snowboarders who visited the Niseko Annupuri ski resort 

in Hokkaido, Japan during the 2021-2022 season, from 24 to 28 December 2021. A video 

camera was set up on the main slope of the ski resort, and a fixed-point observation was 

conducted for 30 minutes from 10:30 to 11:00am. The video observation was conducted over 

the five-days period. The measurement item was the percentage of skiers and snowboarders 

wearing helmets. 

Findings: 

In this study, helmet wearing rates for skiing and snowboarding were 55.6% and 49.1%, 

respectively. 

Discussion: 

  According to a report by the Japan Ski Safety Council, the average helmet wearing rate in 

Japan was 42.3% for skiing and 16.0% for snowboarding in the 2020-2021 season, however, 

this study found a higher rate. The ski resort of Niseko, which was the subject of this study, is 
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known as a ski resort in Japan with a very high percentage of foreigners, with more than 60% 

of the visitors coming from abroad. Furthermore, a previous study examining helmets wear 

during snow sports in Canada found the rate to be approximately 80%, suggesting that 

foreigners may be more aware of the need to wear helmets than Japanese. From the above, the 

helmet wearing rate was high at the Niseko Annupuri ski resort because of the large number of 

snow sports enthusiasts from overseas. We would like to be a great model for Niseko's high 

helmet wearing rate and to educate Japanese skiers and snowboarders on the prevention of head 

injuries. 

 

30. Effects of sleep quality on the severity of dysmenorrhea in female college students 

Sakura Oda, Hiroshima University, Japan 

Abstract 

Background: 

Dysmenorrhea, one of the perimenstrual symptoms, is a painful uterine cramp that precedes 

and accompanies menstruation (Sultan et al., 2012), and about 78% of Japanese women suffer 

from dysmenorrhea (Egawa et al., 2016). And, for female athletes who train intensely, 

dysmenorrhea can be a condition disruptor (Nose et al., 2015). Therefore, we need come up 

with a solution as soon as possible for female athletes. Regarding that dysmenorrhea, the 

previous study said that the severity of dysmenorrhea is higher in those who sleep less (Kazama 

et al., 2015). Although not only sleeping time but also quality is important, the relationship 

between sleeping quality and dysmenorrhea has not been fully clarified. 

This study aimed to determine whether sleep quality affects dysmenorrhea for female college 

students who tend to disrupt their sleeping habits. 

Methods: 

This survey was conducted among general female college students using google form services 

from July 1 through July 20, 2022.  

We used Numerical Rating Scale (NRS) to assess degrees of pain during menstruation. 

Sleeping quality was assessed using Pittsburgh Sleep Quality Index Japanese version (PSQI-

J). The participants were divided into two groups based on a cutoff value for PSQI-J, less than 

6 points was defined as the normal sleeping quality group (normal group), and more than 6 

points was defined as the low sleeping quality group (low group). The differences of NRS were 

detected using the Mann-Whitney U-test after confirming the normality. The statistical 

significance was set at 5%. 

Findings: 
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Participants were divided into the normal group (n=33) or the less group (n=30). In the low 

group, NRS scale were significantly higher than in the normal group (the normal 

group=3.94±2.44, the less group=5.46±2.40).  

Discussion: 

In this study, we showed dysmenorrhea was stronger among those with less sleeping quality. 

One of the reasons might be that decreased melatonin due to low sleeping quality (Ando et 

al., 2020). Melatonin has a role in regulating the secretion of female hormones. Therefore, the 

decrease in melatonin secretion may have caused a disturbance in the regulatory mechanism of 

female hormone levels, resulting in the worsening of the symptoms. Through this study, 

improving sleeping quality may be one solution to reduce dysmenorrhea in female college 

students. In the future, I would like to conduct a survey targeting athletes. 

 

Room: Seletar Room 3 

Session Chair: Dr Ian Tim Heazlewood, Sport Science Institute, Sydney, NSW, Australia 

 

1. Talent Identification on Biomechanical, General Motor Fitness and Sport-Specific 

Fitness Differences in Elite, Intermediate and Novice Ability Male and Female Karate 

Athletes 

Hovik Keshishian, Sport Science Institute, Sydney, NSW, Australia, Ian Tim Heazlewood, 

Sport Science Institute, Sydney, NSW, Australia 

Abstract 

Background: Minimal research based on karate athletes indicated some general motor fitness 

and sport specific motor fitness factors have differentiated karate ability, however these 

studies are based on extreme differences in ability level. These differences were a mix of 

general and sport specific fitness factors in both male and female athletes.  

Research Purpose: The research aim was to extend upon limited earlier research and evaluate 

differences between a cross-section of karate ability levels as male and female karate athletes 

by applying discriminant function multivariate analysis to establish multivariate differences, 

derive a hierarchy of variable importance in discriminating between karate performance 

groups and evaluate the efficacy of the derived model to discriminate between groups using a 

test file of unclassified karate athletes.  

Methods: The research was approved by a university research ethics committee. The sample 

size consisted of 103 athletes where adult males (age 38.13; +/-13.63 years) classified as elite 

(n=38), intermediate (n=17) and novice (n=17) and adult females (age 33.61; +/-10.96 years) 
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classified as elite (n=10), intermediate (n=6) and novice (n=15) based on years of 

participation and belt qualification levels. Within each gender classification no significant 

differences in age, height or weight occurred. The general motor fitness tests were adiposity, 

Margaria-Kalamen power test, Wingate peak power and power/weight, standing long jump, 

isometric grip strength, Monark arm crank, general balance, general flexibility, isokinetic 

right and left leg extension/flexion at 60, 180, 300 and 500 deg/s. The karate specific tests 

included reverse punch for speed, force, and punch response reaction time; karate agility and 

karate lateral split flexibility. Test were conducted in a temperature-controlled university 

sport science laboratory and all athletes were instructed to perform to their best on the test 

set. A one-way ANOVA (3 group model) was conducted for each variable tested at p<0.05 

with Sheffe post hoc comparisons. Stepwise discriminant function analysis was applied to 

assess the value of the tests in correctly classifying athletes into their respective ability 

groups.  

Results: Both general and karate specific test scores displayed significant differences (p 

values across different tests p<.001 to p<.025) between elite, intermediate and novice ability 

groups and consistently in this order where elite had the better scores than intermediate and 

then novice. For males the differences occurred for general motor fitness factors of adiposity, 

standing long jump, isometric handgrip strength, arm crank, general balance, general 

flexibility, left-right flexion at 300 deg/s and left-right flexion at 500 deg/s. The karate 

specific tests that identified significant difference between groups and favouring the elite in 

terms of test scores were punch force, punch speed, punch response time, karate agility and 

karate flexibility. For females general motor fitness tests of Margaria-Kalamen power test, 

balance, arm crank, isokinetic flexion at 60, 180, 500 and extension 500deg/s were 

significantly different in favour of the elite, intermediate and then novice. The significant 

difference in karate specific tests were karate agility, punch response time, punch speed and 

karate flexibility in favour of the elite, intermediate and then novice. Discriminant analysis 

managed to classify athletes correctly into ability groups 81.9% for males based on a variable 

hierarchy of arm crank, karate flexibility, punch power and punch speed 100cm; and 83.9% 

for females based on a variable hierarchy of balance, punch speed at 50cm and karate agility.  

Conclusion: Karate ability levels represent different general motor fitness and karate/sport 

specific test profiles, which indicate that elite athletes have significantly higher scores for 

both types of testing sets. This information will be valuable for talent identification and 

training for factors that discriminate/predict karate ability based on both general motor and 
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karate specific tests. Specific training guidelines for both genders were derived and will be 

presented based on the outcomes of this research. 

 

43. A Machine Learning application to Sport Analytics 

Nitin Singh, IIM Ranchi, India 

Abstract 

This paper describes the use of machine learning in sports. Given the recent trend in Data 

science and sport analytics, the use of Machine Learning and Data Mining as techniques in 

sport reveals the essential contribution of technology in results and performance prediction. 

The purpose of this paper is to benchmark existing analysis methods used in literature, to 

understand the prediction processes used to model Data collection and its analysis; and 

determine the characteristics of the variables controlling the performance. This study suggests 

the reliable tool for Data mining analysis technique using Machine Learning. 

 

16. The relationship between multidirectional landing and stabilisation times, and 

associated isokinetic knee torques of high-level female netball players 

Mark Kramer, North-West University, South Africa 

Abstract 

Introduction: Netball is a multidirectional sport afflicted by a relatively high proportion of 

lower-extremity injury rates. The purpose of this study was to evaluate the relationships 

between multidirectional landing stabilisation times, unilateral landing kinetics, and isokinetic 

knee joint torques in elite female netball players. Methods: A total of 24 players volunteered 

for the study (age: 20.80 ± 1.42 years; height: 1.76 ± 0.06 m; body mass: 73.97 ± 14.08 kg). 

All players completed a minimum of 50 multidirectional (forward, lateral and diagonal), 

unilateral landing tasks (i.e. 25 per leg), as well as isokinetic dynamometry at 60 o/s and 180 

o/s to evaluate both concentric and eccentric knee flexion and extension torques. Jumps were 

completed from a 0.30-m high step onto an AMTI force plate sampling at 2000 Hz during an 

8-second capture period. The step was located 0.70-m from the force plate to necessitate 

adequate jumping and landing efforts. Isokinetic and jump testing was conducted on the same 

day but separated by 30 minutes of passive recovery. Results: Players showed rapid time-to-

stabilisation (TTS) upon landing (~1.4-1.7 s), coupled with negligible-to-strong correlations 

between TTS, landing kinetics and knee joint isokinetics (r = 0.02-0.86, p = 0.040-0.859). The 

weight-acceptance phase of landing showed significant direction-specific differences during 
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the first 11% of landing (p<0.001), as well as significant correlations with concentric knee 

extension torques (r = 0.40 ± 0.15, p = 0.031). Discussion and Conclusion: Neuromuscular 

control during landing is an important performance component for netball players, whereby the 

present study demonstrated that high-level players were able to rapidly stabilise on landing. 

Experimental evidence would suggest that TTS is associated with lower extremity strength as 

well as neuromuscular control, which the present study tends to corroborate. Furthermore, there 

seems to be convincing evidence that TTS data were associated with both concentric and 

eccentric knee extensor and flexor strength at varying contraction speeds. Multidirectional 

landing kinetics can potentially provide valuable insights related to TTS and possible 

associations with isolated knee joint musculature during the weight-acceptance phase of jump-

landings.   

 

 

 

29. Sympathovagal Balance and Body Shape Index in Elite and Amateur athletes - the 

relationship unraveled 

Ruchi Kothari, Mahatma Gandhi Institute of Medical Sciences, Sevagram, India 

Abstract 

Background: 

A healthy heart isn’t a metronome and its fluctuations are complex and constantly varying 

which allow the cardiovascular system to rapidly adjust to sudden psychophysical encounters 

to homeostasis. Sympathovagal balance (LF-HF ratio) is one of the spectral component of 

Heart rate variability (HRV) analysis, a “gold-standard” technique to assess the perpetually 

changing oscillations of a salubrious heart of athletes is extensively used to evaluate cardiac 

autonomic modulation. Body Shape Index (BSI) derived from waist circumference is 

independent of BMI, has a better predictive ability about abdominal obesity. This study was an 

attempt to understand the interrelation between BSI and sympathovagal balance in the athletic 

population and explore the extent of contribution of Autonomic Nervous System in obesity. 

The implication thus obtained may play a pivotal role in sports physiology. It may be useful in 

designing fitness programs corresponding with the specific ability of an athlete. 

Methods: 

It was a cross-sectional study including 30 Elite and 120 Amateur athletes. Symptom-limited 

exercise testing was performed by athletes on a motorized Treadmill and Ergometer in the 
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Sports Physiology Laboratory. Short-term HRV extracted from ECG recordings was obtained 

using the Power lab system and HRV analysis by LabChart software. 

Findings: 

A statistically significant positive correlation between BSI and LF/HF Ratio was obtained on 

ergometer exercise (r=0.46) and treadmill exercise in elite athletic males (r=0.56) and amateur 

females (r=0.24). LF/HF measured during treadmill in amateur males and females was 0.87 ± 

1.26 and 0.71 ± 1.10 respectively and that in elite athletic males and females was 1.30 ± 1.05 

and 0.55 ± 0.26 respectively. Our results have shown that increased weight and BSI are 

associated with high sympathetic dominance. 

Discussion: 

We attempted exploring the interaction of BSI and LF/HF during exercise performed on two 

different instruments (treadmill and ergometer) by elite and amateur athletes which can help in 

testing the response of cardiac function to stress experienced during exercise. Humans are not 

genetically adapted for sustained, extreme aerobic efforts that endurance athletes experience. 

Specifically persistent athletes tend to have superior physiology compared to an average 

person. During exercise, the HF component increased significantly, whereas the LF component 

and the LF/HF ratio decreased which reflects parasympathetic dominance and is seen when 

one conserves energy and engages in tend-and-befriend behaviors.  From a functional 

standpoint, the study enables us to understand how exercise demands specific responses of 

autonomic modulation in athletes. 
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Room: Seletar Room 2 

Session Chair: Prof. Yukio Urabe, Hiroshima University, Japan 

 

18. An interview study of the motivation in para-sports by the people with physical 

disabilities 

Takumi Nagao, Hiroshima University, Japan 

Abstract 

Background: 

The Tokyo 2020 Paralympic Games have attracted increasing attention to para-sports in Japan, 

and the Japanese government conduct various projects to promote participation in para-sports. 

However, it is not clear why people with disabilities participate and continue to participate in 

para-sports. The purpose of this study is to investigate the factors that lead to the participation 

of people with physical disabilities in para-sports and the reasons why they continue to 

participate in para-sports. The hypotheses are that being invited by others, called external 

factors, have a major influence on the motivation for participation, while especially enjoyment, 

called internal factors, have an influence on the motivation for continuation. 

Methods: 

7 subjects with physical disabilities (6 males and 1 female) who have played para-sports for at 

least one day per week were interviewed. Their age was 29.9±8.1 years (Mean±SD). We 

conducted online semi-structured interviews for about 30 minutes. We asked about the years 

of para-sports experience, frequency of participation in para-sports, sports in which they play, 

and their motivation for participation and continued in para-sports. We transcribed taped 

interviews and conducted co-occurrence network analysis (Higuchi K, 2016).  

Findings: 

The years of para-sports experience and frequency of activity were 6.9±4.7 years and 1.9±1.1 

day per week, respectively. The subjects play wheelchair softball, wheelchair basketball, 

wheelchair tennis, wheelchair rugby, wheelchair badminton, or bouldering. For the motivation 

for participation, it was important the external factors, which is being invited by others like 

friends who participate para-sports. For the motivation for continued, it was important of 

enjoyment of para-sports and improvement of skills called the internal factors. 



24 
 

Discussion: 

The positive thoughts of the people around people with disabilities were important for them 

(Yoshizumi, 2015). We consider that the others’ positive attitude toward playing para-sports 

such as invitation to para-sports greatly influenced the subjects and it encouraged their 

participation in para-sports as an external factor. The internal factors were important for people 

to have confidence in themselves through repeated successful experiences (Hayamizu, 1993). 

Thus, the successful experience of being able to play para-sports and having confidence in 

themselves especially influenced the internal factor. The results of this study suggest that for 

participation in para-sports, it needs efforts to increase opportunities to be invited to participate 

by others. In addition, the results mean that for continued participation in para-sports, it needs 

to manage to make para-sports fun and to improve skills. 

 

 19. Comparison of shoulder muscle activity during tennis serve motion in standing and 

wheelchair-sitting position 

Murata Nanako, Hiroshima University, Japan 

Abstract 

Background: 

Wheelchair tennis players were investigated shoulder muscle activity during the serving 

motion.   However, the effect of postural differences, rather than disability, on muscle activities 

during the tennis serve motion is not yet clear. Measuring the muscle activity of able-bodied 

tennis players in both standing position and wheelchair-sitting position will help to examine 

the effects of postural differences on the tennis serve motion. The purpose of this study was to 

investigate the differences in the muscle activity of the shoulder muscles by comparing the 

tennis serve motion in standing position and wheelchair-sitting position. 

Methods: 

15 healthy male with tennis experience were include in this study (mean years of experience; 

6.2 ± 2.8 years). Participants performed the serving motion in two conditions: standing position 

and wheelchair-sitting position. Muscle activity of the anterior deltoid, serratus anterior, 

pectoralis major, and latissimus dorsi on the serve side was measured. The maximum voluntary 

contraction (MVC) was set at 100%. The average %MVC of each muscle was calculated for a 

total of 1.2 seconds from 1.0 seconds before hitting a ball with the racket to 0.2 seconds later. 

For the statistical analysis, Wilcoxon's signed-rank test was used for comparisons between two 

conditions. The significance level was set at 5% in both cases. 

Findings: 
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Compared to the standing position, the muscle activity of the anterior deltoid and serratus 

anterior were 24.6% (p<0.05) and 43.7% (p<0.01) significantly greater in the wheelchair-

sitting position. On the other hand, the pectoralis major was 22.4% (p<0.01) significantly lower 

in the wheelchair-sitting position. There was no significant difference in the activity of the 

latissimus dorsi (p=0.63).  

Discussion: 

The tennis serve motion in the wheelchair-sitting position tended to increase the serving speed 

by shoulder horizontal adduction (Kimura et al., 2012). Furthermore, the serratus anterior is 

more active in shoulder horizontal adduction in the tennis serve motion with wheelchair-sitting 

position may increase the muscle activities of the anterior deltoid and the serratus anterior 

(Decker et al., 1999). It was reported that tennis players increased the maximum shoulder 

external rotation angle and used the rebound movement to develop the angular velocity of 

shoulder internal rotation, but the maximum shoulder external rotation angle is reduced in 

wheelchair-sitting position (Tanabe et al., 2018). Therefore, the muscle activity of the 

pectoralis major acting on internal rotation was decreased. In conclusion, some shoulder 

muscles may be overactivated in the wheelchair-sitting during tennis serve motion. 

 

20. Comparison of shoulder joint motion during badminton smash movement in standing 

and wheelchair sitting position 

Yuki Tamura, Hiroshima University, Japan 

Abstract 

Background: 

Para-badminton was included in the official competition for the first time at the Tokyo 2020 

Paralympic Games and has been attracting attention. The players are classified into standing 

and wheelchair classes according to their disability level. In standing position (ST), the players 

perform a smash movement through a whole-body kinetic chain that includes the lower limbs 

and trunk (Sekiguchi et al., 2017). In the wheelchair sitting position (WC), however, the lower 

limbs and the pelvis are fixed to a wheelchair, which limits the rotational motion of them in the 

swing direction. Therefore, the wheelchair badminton players are expected to be more 

dependent upon the motion of the upper limbs, and swing speed would be decreased. The 

purpose of this study was to investigate the effects of postural differences on shoulder joint 

motion and swing speed by comparing the badminton smash movement in ST and WC. 

Methods: 
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The subjects were 15 healthy males with at least 3 years of badminton experience. The task 

movement was a free swing movement assuming a smash and was performed in ST and WC. 

Shoulder joint motion during the movement was measured using LIBERTY (POLHEMUS), a 

magnetic 3-dimensional position measuring device. Angular data of internal/external rotation 

were calculated. Swing speed was measured by using the Multi Speed Tester II (SSK). For 

statistical analysis, we used paired t-test to compare ST and WC for each measure.  

Findings: 

In WC, the amount of change in a shoulder joint internal rotation angle from the maximum 

external rotation (MER) to impact was significantly reduced (33.1%, p<0.01), and swing speed 

was also significantly decreased (18.9%, p<0.05) compared to ST. We found only a positive 

correlation between the amount of change in a shoulder joint internal rotation angle and swing 

speed in WC (r=0.54, p<0.05). 

Discussion: 

From the correlation results, in WC, which lower limbs and pelvis motion are restricted, upper 

limbs movement may have had a greater effect on swing speed generation than ST. Swing 

speed has been reported to be positively correlated with shoulder joint internal rotation angle 

at impact (King et al., 2020). In this study, the amount of change in shoulder joint internal 

rotation angle in WC was reduced compared to ST, which may have contributed to the 

decreasing of swing speed. This study suggests the importance of focusing on the amount of 

change in shoulder joint internal rotation angle to increase swing speed in WC. 

 

21. Difference of ball positions in volleyball attack jump affect the knee valgus angle at 

landing 

Miki Kawai, Hiroshima University, Japan 

Abstract 

Background: 

Anterior cruciate ligament (ACL) injuries in volleyball players tend to occur during attack jump 

landing on the non-dominant leg. In other overhead sports, the hitting position in the non-

dominant side effects on knee motion during jump landing, and it is thought to be a risk factor 

for ACL injuries (Kimura et al., 2012). The reason for this is an increase of the knee valgus 

angle. In a game of volleyball, it can be expected that the difference of ball positions during 

attack jump would affect the knee valgus angle at landing, but it has not been previously 

reported. The purpose of this study was to investigate the effects of ball positions in attack 

jump on the knee valgus angle at landing in an effort to help prevent ACL injuries. 
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Methods: 

Participants included seven female college volleyball players with at least 5 years of volleyball 

experience. Participants hit a ball during a vertical jump for five trials. The ball positions during 

attack jump were set at normal position, dominant position, and non-dominant position. The 

normal position was placed on a perpendicular line to the floor through the acromion, and the 

dominant and non-dominant positions were separated by 42 cm from the normal position. A 

three-dimensional motion analysis system (Vicon Motion Systems) was used to capture the 

knee valgus angle of the non-dominant leg during attack jump landing, and the sampling 

frequency was set at 100 Hz. The analysis intervals were during landing from the initial contact 

(IC) to the maximum knee flexion (MKF). For statistical analysis, we used repeated measures 

analysis of variance and Bonferroni correction to compare the knee valgus angle between three 

ball positions.  

Findings: 

At IC, the knee valgus angle in the normal position (775.0%) and non-dominant position 

(925.0%) were significantly larger than those in the dominant position (p<0.05). At MKF, the 

knee valgus angle in the non-dominant position was significantly larger than in the dominant 

positions (156.8%; p<0.05). 

Discussion: 

This study identified that the knee valgus angle increased with a ball in non-dominant position. 

When hitting in the non-dominant position, players have to bend their trunks toward the non-

dominant side as their head interrupts the swing, and this situation cause a single-leg landing 

(Kimura et al., 2012). Furthermore, the knee valgus angle increased in single-leg landing 

compared to double-leg landing. We have to encourage players and coaches to be aware of the 

need to land with a double-leg landing, which will help prevent ACL injuries. 

 

24. Relationship between the transverse foot arch and muscle cross-sectional area after 

intrinsic foot muscle training 

Ayano A Ishida, Hiroshima University, Japan 

Abstract 

Background: 

Since a decrease in the height of transverse foot arch causes forefoot pains and toe deformities, 

maintain of the transverse foot arch is important. One of the countermeasures is training of the 

intrinsic foot muscles (IFM), including toe flexor exercise (TFE) . Due to the IFM is involved 

in the formation of the transverse foot arch, the effect of IFM training may be influenced by 
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the transverse foot arch, but it's unclear.  It has been reported that muscle cross-sectional area 

(CSA) increases immediately after training (Dmas et al., 2016). This study aimed to confirm 

the relationship between the transverse foot arch and the change in CSA of the IFM after TFE.  

Methods: 

The participants were 26 feet of 13 adults. As an evaluation of transverse foot arch, we 

calculated transverse arch long rate (TAL), dividing the foot width by the foot length. A low 

TAL indicates a high arch. CSA of IFM included flexor digitorum brevis (FDB), abductor 

hallucis, flexor hallucis brevis, and quadratus plantae were acquired with ultrasonography. 

TAL was calculated at pre TFE, and CSA of IFM was measured at pre and post TFE. In TFE 

task, participants completed 5 sets of 8 repetitions with maximum strength, using a toe grip 

dynamometer. The relationship between TAL and the amount of change in CSA of IFM was 

calculated using Pearson's correlation coefficient. 

Findings: 

There was no significant correlation between TAL and the amount of change in CSA of 

abductor hallucis, flexor digitorum brevis, and quadratus plantae (r=-0.07, r=-0.02, r=-0.19) . 

Only the amount of change in CSA of FDB was negatively correlated with TAL (r=-0.47, 

p<0.05).  

Discussion: 

Since the FDB attaches to the intermediate phalanx, the power of toe flexion increases as the 

size of FDB get greater. Also, the height of the transverse foot arch is positively correlated with 

the size of the FDB. It is reported that in the TFE, the contribution of the FDB is greater than 

other IFM (Kusagawa et al., 2022). Therefore, it's expected that power of toe flexion generated 

by FDB is further increased when the transverse foot arch is high, and a negative correlation 

was found between the TAL and the amount of change in the CSA of the FDB. This study 

suggests the need to consider morphology of transverse foot arch when exercise of IFM. 
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Room: Seletar Room 3 

Session Chair: 1Dr. Ruchi Kothari, 1Gaurav C Mittal,  

1Mahatma Gandhi Institute of Medical Sciences, Sevagram, Maharashtra, India 

 

25. Expounding the influence of Yoga on Cardio-respiratory Fitness and anxiety 

experienced in youngsters 

Prashanth Arumugam, Mahatma Gandhi Institute of Medical Sciences, India; Ruchi Kothari, 

Mahatma Gandhi Institute of Medical Sciences, Sevagram, India; Gaurav C Mittal, Mahatma 

Gandhi Institute of Medical Sciences, Sevagram, Maharashtra, India 

Abstract 

Background: 

Globalisation endangers youngsters worldwide to new standards and possibilities. Hereat of 

being exposed to greater demands and expectations, when it comes to performance review, 

their life may become more distressed. Recent research has made strong assertions that yoga 

has revolutionary methods for assisting youngsters in bettering their physical health as 

measured by their VO2 max, which could also impact how they manage their anxiety. This 

study ascertains the effect of Yoga on youth's anxiety levels and cardio-respiratory fitness. 

Methods: 

It was a longitudinal interventional study recruiting 99 students wherein VO2 max and anxiety 

scores were assessed at baseline and then evaluated after 6 months of regular yogic regime. 

They were recorded by Metabolic module of LabChart software and Spielberger's anxiety scale 

respectively. 

Findings 

The VO2 Max evaluated by incremental exercise to volitional fatigue was found to be 2.64 ± 

0.49 L/min in boys and 1.51 ± 0.44 L/min in girls pre yoga and 2.81 ± 0.52 L/min in boys and 

1.69 ± 0.47 L/min and in girls post yoga. Difference in the endline and baseline VO2 max 

values of yogic subjects was found to be significantly (p<0.05) higher than non-yogic. METS 

value obtained in boys was 11.96 & in girls was 7.68 before yoga. Post yoga values were 13.44 

and 8.37 respectively. Difference in total Anxiety scores post-intervention was 34.6 which was 

statistically significant (P <0.001). There was a negative correlation (r = - 0.4, p<0.05) between 

difference in METS value pre and post-intervention with BMI of participants.  

Conclusion: 

Owing to regular yogic practice, initial soaring anxiety levels of subjects culminated in a drastic 

observable reduction in anxiety, which helped in inculcating a judicious acumen in youngsters. 
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Further, it was evident that the yoga group had statistically significant higher VO2 max and 

better METS values which were negatively correlated with BMI. 

Discussion: 

From the viewpoint of a Sports Physiologist, higher VO2 max in young adults links to better 

physical fitness which is the potential outcome of regular yogic practice. Though youngsters 

recruited in the study were healthy, their lower aerobic capacity seemed alarming enough to 

necessitate an intervention. When introduced to them at this juncture, yoga curbed this issue 

through an extensive regime tailored to their need and aimed at improving aerobic fitness and 

mitigating anxiety. 

 

8. Home Field Advantage in Professional Soccer: The role of Team Tenure and Fixture 

Stability 

Hugo A Martins, Polaris Sports, Singapore; Thomas Rockstuhl, Nanyang Technological 

University, Singapore; Soon Ang, Nanyang Technological University, Singapore 

Abstract 

Home field advantage is a well-documented effect in sports and indicates a higher chance for 

the home team to win a game compared to the away team. Research tends to explain the home 

field advantage through factors external to teams, such as referee bias, crowd effects benefitting 

home teams, or visiting teams’ travel fatigue. However, such explanations may only be half 

the story because they ignore internal compositional characteristics of teams that may also 

contribute to the home field advantage.  

This study contributes to a more comprehensive view of the home field advantage by 

examining how two internal team characteristics - team tenure and fixture stability - influence 

how teams experience home field advantage and ultimately, team performance. The proposed 

model draws on team effectiveness theory and examines the moderating effects of  average 

team tenure (the average of all team members’ tenures in a particular soccer game) and fixture 

stability (the stability of team members in the starting lineup from game to game), on the home 

field advantage effect on sports teams. 

The model was tested in a sample of 22 soccer teams from the Major League Soccer, 

comprising 1,105 soccer games across three complete seasons. A random effects ordered 

logistic regression was employed for the statistical analysis, to account for the discrete and 

ordered nature of the dependent variable – team performance at game level (Win, Draw or 

Loss).   
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The findings suggest that playing at home, having longer average team tenure and displaying 

higher fixture stability benefit soccer teams’ performance in games. In addition, longer average 

team tenures seem to positively reinforce the home field advantage effect, while fixture 

stability seems to have no effect on home field advantage at game level.  

These findings extend the understanding of the home field advantage phenomenon in sports by 

shifting the focus of analysis to internal characteristics of teams and suggest that different 

sources of familiarity among team members may influence team performance in different ways, 

pointing to the need of further research on this topic 

 

17. ‘Sportainment’: Sport in the Era of the Spectacle - Opportunities and Challenges for 

Singapore 

Andre Richelieu, ESG UQAM, Canada 

Abstract 

Background: The purpose of this paper is to analyze the dynamics that exists between the 

different stakeholders that are now part of the ‘sportainment’ industry. Indeed, sport, music, 

video gaming, social media, TV, streaming and other forms of entertainment are merging and 

competing for consumers’ time and money. In this new era, branded entertainment through 

sport can become a strategic lever to help organizations and institutions differentiate 

themselves from the competition and cajole individuals to consume their respective brands. 

Furthermore, what are the opportunities and challenges for Singapore? 

Methods: This is a conceptual research based on an extensive literature review. Borrowing 

from Schumpeter’s ‘creative destruction’ theory enabled us to understand the reshaping of the 

sport industry boundaries into sportainment. This theory was complemented by Debord’s 

society of the spectacle, Gabriel’s age of entertainment and Derrida’s epoch of desire and 

enjoyment.  

Moreover, the Covid-19 pandemic has acted as an accelerator for innovation (‘tech-

celeration’). An illustration of the latter phenomenon is the implementation of Artificial 

Intelligence for delivering immersive added-value brand experiences. This is in line with 

‘gamification’ which incorporates gaming techniques and game-style rewards in order to 

increase customer engagement and loyalty in the era of sportainment. 

Findings: We started by segmenting the clientele according to its connection with sport in the 

society of the spectacle, by considering three sportainment layers (1. Sport [game on the field]; 

2. Sport + Entertainment from traditional sport actors; 3. Sport + Entertainment from traditional 

& non-traditional stakeholders). This allowed us to position the stakeholders in accord with 
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their relationship with sportainment, encompassing traditional and non-traditional stakeholders 

who gravitate around the industry.  

In addition, the specific case of Singapore is addressed. Sportainment can be integrated into 

the place branding strategy and the development of a ‘soft power’ for the ‘Lion City’. 

Consequently, Singapore could become Asia’s next sportainment hub by focusing on its unique 

selling proposition as a sport and entertainment destination, in a world that appears increasingly 

volatile. 

Discussion: Sportainment has been magnified by the society of the spectacle, the notion of life 

as entertainment, alongside desire and enjoyment. The study has highlighted how stakeholders 

can leverage ‘sportainment’ in order to deliver an added-value brand experience to fans, by 

segmenting audiences according to their association with sport. It has also discussed what role 

Singapore could play in the era of sportainment, by combining its place branding strategy and 

sportainment to differentiate itself globally. 

 

40. A Chronological Investigation of Views on Hosting the Tokyo Olympics and 

Paralympics during the COVID-19 Pandemic 

Masato Kawabata, Nanyang Technological University, Singapore; Yen-Chun Lin, National 

Taipei University, Taiwan; Ho Keat Leng, Nanyang Technological University, Singapore 

Abstract 

Purpose: The purpose of this study was to investigate how people viewed hosting the Tokyo 

Olympics and Paralympics during the pandemic before and after the events.  

Background: The Tokyo 2020 Olympics and Paralympics were postponed for one year due to 

the COVID-19 pandemic and subsequently conducted under challenging conditions. The 

Tokyo 2020 games were also labelled as ‘Recovery and Reconstruction Games’ as the 

organizers emphasized that hosting the Games would help the recovery of the areas affected 

by the Great East Japan Earthquake and it would be a key aspect of Tokyo 2020’s legacy 

(International Olympic Committee, 2021; Kyodo News, 2022). Given that sport events are 

more likely to be organized during global pandemics in future, it is important to understand 

how people viewed the Tokyo 2020 Olympics and Paralympics. 

Methods: In this study, participants completed an online survey on their views of hosting the 

Tokyo Olympics and Paralympics at three different points in time. A total of 771 responses 

(623 Japanese and 148 non-Japanese) were obtained. Most Japanese respondents were 

residents in Japan, while non-Japanese respondents resided in other countries (e.g., Australia, 

Singapore, and Taiwan). 485 responses were obtained before the Tokyo Olympics, while 233 
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responses were obtained after the Tokyo Olympics. Lastly, an additional 53 responses were 

obtained after the Tokyo Paralympics. Ethical approval was obtained from an Institutional 

Review Board before advertising the project. Informed consent was obtained from participants 

online before they start answering the survey. 

Results: Before the Tokyo Olympics, there were mixed opinions on hosting the Tokyo 

Olympics and Paralympics during the pandemic. Almost half of the respondents did not agree 

to host the Games while approximately 30% agree to host the Games. After the Tokyo 

Olympics, people’s views shifted with 53.4% of Japanese respondents and 75% of non-

Japanese respondents considered that it was good to host the Tokyo Olympics. Furthermore, 

59.2% of Japanese participants and 83.3% of non-Japanese participants agreed that they were 

inspired or encouraged by the athletes or staff involved in the Tokyo Olympics. By the time 

the survey was conducted again after the Tokyo Paralympics, most of the respondents (81.3% 

of Japanese and 76.2% of non-Japanese) considered that it was good to host the Games. In 

addition, about 70% of participants reported that they were inspired or encouraged by the 

athletes or staff during the Paralympic Games. Interestingly, more than 80% of Japanese 

respondents did not realize that the Games actually supported the recovery from the Great East 

Japan Earthquake, while about half of non-Japanese participants considered that the Games 

supported the recovery. 

Discussions: The results of the study indicated that public opinion had shifted to be more 

favorable after the Games were over. Compared to Japanese respondents, non-Japanese 

participants seemed to be more favorable towards the hosting of the Games as they were not 

directly affected. While the Tokyo Bid Committee had emphasized that hosting the Games 

would benefit the areas hit by the disaster (IOC, 2021), the majority of Japanese respondents 

did not recognize that the Games were helpful for the recovery. 

 

6. Age, Arthrometric and Player Position Influence Off-Ice Multi Shuttle Run 

Performance in Male Ice Hockey Players. 

Stuart A Evans, Charles Darwin University (CDU), Australia 

Abstract 

Background: In today’s ice hockey environment, ice time is limited and expensive for coaches 

to evaluate the skill of their players. Ice hockey is typically characterized by intermittent speed 

and agility actions. The ability to match off-ice tests to predictors of performance is challenging 

where the physical testing and game play are completed on different surfaces. A common 

method of physiological assessment used off the ice is the multi-shuttle run test. Despite this, 
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the influence of age, anthropometrics and player position in an off-ice multi shuttle run test 

remains unclear. Objective: The current study examined the influence of age, anthropometrics 

and player position (forward, defence) in a repeated multi-shuttle run test that was performed 

off the ice. Methods: This preliminary study included twelve male ice hockey players (22.7 ± 

7.8 years; height, 176 ± 4.9 cm, weight, 88.5 ± 8.5 kg) to determine whether player age, 

anthropometrics and player position would influence sprint performance time in a multi shuttle 

run test when performed off ice. Players performed a modified 10 x 5 m repeated shuttle runs 

for a total of 50 meters as quickly as possible on two separate occasions with a 30 second 

recovery permitted between runs. Findings: Mean finishing times for defensive (26.2 ± 2.5) 

and forward players differed (25.39 ± 1.0) with age (r = 0.1, p<0.001) and the sum of skinfold 

measurements (r = 0.1, p<0.001) being significant predictors of off-ice shuttle run performance. 

Discussion: This study demonstrates that a multi shuttle run test may be a viable way to 

evaluate a player’s ability in the area of speed based on their on-ice position, age and skinfold 

measurements. The results of this study may help inform off-ice training interventions for ice 

hockey players. 

 

32. Hand Grip Strength and Aerobic Fitness of badminton players as assessed in Sports 

Physiology Laboratory 

Gaurav C Mittal, Mahatma Gandhi Institute of Medical Sciences, Sevagram, Maharashtra, 

India 

Abstract 

 Background:  

Badminton is a ubiquitous sport in today’s cosmos. Scientific pedagogies have made the game 

more performance oriented thenceforth which is characterised by bouts of high-intensity 

intermittent exercise separated by brief periods of rest. Hence, aerobic capacity is key to 

competitive performance. Concomitantly, Handgrip strength (HGS) coupled with manual 

dexterity defines a player’s grasping ability. Hence, this study was undertaken to assess 

Cardiopulmonary fitness through peak VO2 and Musculoskeletal fitness through HGS in 

badminton players.  

Methods: 

A cross sectional study was carried out in the Sports Physiology Laboratory of a medical 

college. Fifteen badminton players (playing for >5years) and 45 age-matched controls in the 

age range 18-25 years were included in the study. PowerLab with LabChart Software were 
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employed for data acquisition of peak VO2 upon Treadmill exercise by subjects. HGS was 

measured using the Grip Force Transducer & expressed in Newton (N). 

Findings:  

The mean Maximal contraction of HGS in badminton players (n=15) was 416.53 ± 75.74 N 

and in non-players (n=45) was 345.84 ± 106.52 N. The difference was statistically significant 

(p=0.0210). Mean HGS in the two groups was 110.59 ± 20.17 N and 92.08 ± 28.87 N 

respectively with a statistically significant difference (p=0.025). Mean VO2 Max was 56.80 ± 

7.77 ml/kg/min in players and 39.11 ± 6.41 ml/kg/min in controls. This difference in means 

was also extremely statistically significant (p<0.0001). Metabolic equivalent in badminton 

players was 16.16 ± 2.26 & in controls was 11.35 ± 1.89. Upon correlation analysis, it was 

observed that Max HGS was positively correlated with MET values in both the study groups 

whereas weak positive correlation (r= 0.11, p=0.67) was obtained between VO2 Max and 

Maximal HGS in players as well as in controls (r=0.07, p=0.78). However, VO2 Max was 

found to be negatively correlated with BSA in players. 

Discussion:  

Scrutinising the outcomes, one can explicitly conclude that players had better cardiopulmonary 

and musculoskeletal fitness. Concurrently, those with superior pulmonary efficiency possessed 

higher capacity to sustain an optimal grip which is very essential in a sport like badminton. 

This also motivated the players who didn’t have ideal values to focus on improving their fitness 

and be match ready. 
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7th December 2022 

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

 

 

KEYNOTE SESSION III: 09:15 – 10:00 

Room: Seletar Ballroom  

What is Enjoyment? Conceptualizing Enjoyment as a Proactive Process from Hedonic 

and Eudaimonic Views 

Assoc Prof. Masato Kawabata1,2 

1Physical Education and Sports Science Academic Group, National Institute of Education, 

Nanyang Technological University, Singapore 

2School of Human Movement and Nutrition Sciences, The University of Queensland, 

Australia 

Abstract 

Enjoyment is a significant psychological construct in many life domains. Despite the 

significance of the construct, conceptual clarity in what enjoyment is remains elusive. The 

elusive understanding of enjoyment is possibly caused by conceptual vagueness of the 

construct and a confusion in the public usage between hedonic and eudaimonic qualities of 

positive feelings. The hedonic quality of positive feelings (e.g., fun) reflects the simple 

attainment of desires; whereas the eudaimonic quality of positive feelings (e.g., joy) reflects 

fulfilling or realizing one’s true nature through full functioning of one’s ability. To better 

understand this crucial construct of enjoyment, I proposed operationally conceptualizing 

enjoyment as a proactive behavioral and psychological process towards the eudaimonic or 

hedonicqualities of positive feelings. In this process, the individual appraises the situation in a 

positive way and commits oneself to savoring the situation and engaging in the task to have 

positive feelings. In the keynote, I will explain why the operational conceptualization is 

important and useful from theoretical, empirical, and practical perspectives. 

 

 

COFFEE BREAK: 10:00 – 10:30 
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SESSION III: 10:30 – 11:30 

POSTER SESSION I 

 

Room: Seletar Room 3 

4. Analysis of pedaling motion focusing upon the relationship between lower limb 

coordinated action and pedal angle 

Masahiro Fukuda, Hamster Spin Cycling, Japan; Tomoki Kitawaki, Kansai Medical 

University, Japan 

Abstract 

1. Introduction: 

The measurement of joint angle using motion capture is common for the analysis of pedaling 

motion. Previous studies (Fukuda et al. 2018, 2020) have understood the state of muscle 

activity in which force is exerted by determining changes in joint moments. The authors have 

been conducting research focusing upon the pedal angle in addition to the ankle joint angle, 

considering that pedaling is efficient, in which the extension muscles of the hip joint and knee 

joint cooperate during pedaling. The purpose of this study was to analyze the relationship 

between the coordinated action of the lower limb joint angles and the pedal angle. 

2. Materials and Methods: 

Twenty-four male amateur cyclists participated in this study. Each rider’s bicycle was attached 

to a bicycle trainer, and the load was calculated by multiplying their weight with their power-

to-weight ratio.  The riders pedaled at their calculated load, and pedaling data for 25 s were 

captured using a motion capture (MC) system to measure the coordinates of six points on both 

legs during pedaling. The joint angles of the hip, knee, and ankle were then determined, as well 

as the angle of the pedals to the horizontal plane and the crank angle.  The joint angles and 

pedal angles for each crank angle were then averaged. 

3. Results and Discussion: 

In all subjects, the knee joint begins to extend before passing top dead center (TDC) during 

pedaling, and the hip joint begins to extend immediately after passing TDC. 

Focusing on the crank angles at which these knee joints and hip joints are most flexed, we 

found that the ankle joint movement at the time of passing TDC differed from subject to 

subject, and that both of these crank angles were linked to approach TDC. 
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Focusing on the ankle joint motion, the ankle dorsiflexes during crank pull-up, but before 

reaching TDC, some subjects have their ankles plantar flexed so that the rider's heel does not 

drop. This motion results in a larger pedal angle and a smaller crank angle at which the pedal 

angle is at its maximum. This indicates that not only ankle joint motion but also changes in 

pedal angle can be used to measure coordinated motion of the lower limb. 

4. Conclusions: 

In this study, change in joint angle at each crank rotation angle was analyzed in relation to 

pedaling angle, and it was found that active plantar flexion of the ankle joint before passing 

through TDC enhances hip and knee joint coordination.  This effect was also found to be 

evident in the pedaling angle. 

 

9. Team Performance Analysis in Football Matches 

Yi-Shan Cheng, Okinawa Institute of Science and Technology, Japan 

Abstract 

Football is one of the most popular team sports that need players' coordination, but little is 

understood of the group-level dynamics that bring players to perform together. We propose 

that the information dynamics' concept of emergence, which captures the phenomenon "more 

than the sum of their parts," may be used to study team behavior. We hope this research may 

help us better understand team performance in football matches. Rosas and Mediano (2020) 

developed a measure to analyze causal emergence in multivariate systems and illustrated their 

findings in Reynolds' flocking model, which confirmed emergence in the flow of boids’ 

dynamics. We were curious whether the same measure could reveal anything in football 

matches, so we utilized the tracking data from the Japanese professional football association 

(J-League). Here we computed the mutual information between microscopic features (i.e., 

individual players' positions) and the macroscopic feature (i.e., players' average position) 

during a period of matches since a macroscopic dynamic can be examined to determine if there 

is any synergistic information present that cannot be explained by any single microscopic 

variable. We could identify match periods during which causal emergence rises or decreases. 

The higher degrees of emergence usually occurs when team players are moving in their 

formation; in contrast, the lower values often occur in disorganized moments of ball chasing. 

In most cases, the emergence value of an attacking team is higher (during the attack) than the 

value for the defending team, despite not always absolute emergence appearing (i.e., the value 

is not greater than 0). The preliminary results showed a good correspondence between match 

process and the relative change of emergence value. For further research, we will consider 
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other variables as microscopic and macroscopic features since they are better to be nonlinear 

and not redundant according to PID theory. We also plan to identify possible relations between 

teams' emergence value and performance. Modern Football believes that victory is more related 

to team coordination than to the physical ability of single players. Although still in the early 

stages, the proposed model may lead to a deeper understanding of such dynamics with practical 

application.  

 

11. Site-specific changes in BMC over a two-year period in swimming trained 

postmenopausal middle-aged women 

Takeru Kato, Asahi University, Japan; Kae Sugino, Tsu City College, Japan; Yu Mitani, 

Asahi University, Japan; Toru Terashima, Suzuka University of Medical Science, Japan; 

Yasuhiro Sugajima, Asahi University, Japan; Kyota Takami, Housei University, Japan; 

Takenori Yamashita, Suzuka University of Medical Science, Japan 

Abstract 

Background 

Aquatic exercises, including underwater walking and swimming, is a popular sporting activity 

for keeping fit and health in post-menopausal middle-aged women. However, aquatic exercises 

are not the ideal exercise for increasing bone strength due to the effect of buoyancy and the 

reduction of movement speed caused by increasing viscous resistance of water. Therefore, the 

aim of this study was to determine changes in site-specific bone mineral content measured by 

the dual energy X-ray absorptiometry over a total of two years in postmenopausal middle-aged 

women regularly attending swimming schools. 

Methods 

The participants were a total of 31 postmenopausal middle-aged women (mean age 66.0 ± 6.1 

years, height 156.0 ± 4.8 cm, weight 51.4 ± 5.4 k). Bone mineral content of the proximal femur 

and distal radius and muscle cross-sectional area of mid-femur were measured by dual-energy 

X-ray absorptiometry and magnetic resonance imaging device by one experienced radiologist. 

Seven months after the first measurement completed 16 patients and a further 15 months from 

there, for a total of three measurements (total of two years) completed 13 participants were 

analysed.  

Findings 

The change in bone mineral contents at 24 months was 3.134 ± 0.385 vs 3.066 ± 0.396 g (-

1.2%/yer) for the femoral neck regions and 25.995 ± 2.421 vs 24.336 ± 2.595 g (-2.9%/yer) for 

the total proximal femur. On the other hand, in the distal radius, changing rate of bone mineral 
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contents at 1/10, 1/6 and 1/3 from the distal end of radius were -0.1%/yer, -2.3%/yer and -

0.8%/yer, respectively. 

Discussion 

Middle-aged women regularly attending swimming schools swim at least twice a week and up 

to seven times a week, swimming at least 1.0 km per day and on 40 occasions (in an indoor 25 

m heated pool) kicking the pool wall and jumping vigorously into the water. For middle-aged 

women who swim a certain distance, it was suggested that although buoyancy and viscous 

resistance work in the water, the load may be moderate in some areas, such as the femoral neck 

and distal end of radius. 

 

13. Controversy and Challenges of Taiwanese Transnational Athletes: take Playing 

Abroad as An Example 

An-Chi Chen, National Taiwan Normal University, Taiwan; Chieh Chou, National Taiwan 

Normal University, Taiwan; Cheng-An Wang, National Taiwan Normal University, Taiwan; 

Ming-Chueh Tsai, National Taiwan Normal University, Taiwan; Shao-Hsi Chang, National 

Taiwan Normal University, Taiwan 

Abstract 

Introduction: The phenomenon of transnational migration of Taiwanese athletes has a dual 

impact on professional sports and is a topic worthy of attention. Domestic research on sports 

labor migration mostly focuses on the factors of brain drain, and only a few articles discuss the 

dilemma faced by transnational players. The purpose of this study is divided into the following 

two points: 1. To understand the challenges and controversies that Taiwan athletes have to face 

when going abroad. 2. Propose guidelines to improve the development of Taiwan athletes going 

abroad.  

Methods: This study adopts the method of document analysis. By reading documents related 

to the topic of athletes' transnational migration, six papers, two laws and regulations, and two 

news articles were organized to summarize the problems faced by Taiwan athletes going 

abroad.  

Result: The problems encountered by athletes in transnational migration were mainly divided 

into four aspects: motivation to travel abroad, adaptation on and off the field, labor rights and 

residency status. Among them, the main sources of disputes were adaptation on and off the 

field, labor rights and residency status.  

Discussion: The environmental and cultural adaptation issues of cross-border migration make 

athletes have to deal with more pressure, which further affects their competitive performance. 
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In addition to overcoming the problem of adaptation, the sports labor export system of the 

emigration country and the immigrant country will also affect their development rights and 

interests abroad. There is no mature platform for coaching foreign athletes in China. It is 

suggested that Taiwanese athletes can seek assistance from sports agents when they travel 

abroad, and relevant units can organize sports unions to deal with disputes over international 

sports migration. 

 

14. The Effectiveness of Outdoor Fitness Equipment Intervention for Older Adults’s 

Physical Function 

Yi-Chien Yu, National Taiwan Normal University, Taiwan; Chyi Liang, National Taiwan 

Normal University, Taiwan; Yu-Hsiang Peng, National Taiwan Normal University, Taiwan; 

Shao-Hsi Chang, National Taiwan Normal University, Taiwan 

Abstract 

Objective: In recent years, outdoor environments and associated infrastructure features (e.g., 

exercise equipment) have been recognized as an important investment to promote regular 

physical activity. In addition, growing evidence indicates that increasing physical fitness 

through exercise using outdoor fitness equipment may not only promote physical activity and 

improve physical function but also modify the risk of sarcopenia. This study aims to examine 

the effectiveness of outdoor exercise park equipment on older's physical function from 

randomized controlled trials (RCTs) results. 

Methods: A search was conducted using three electronic databases (PubMed, Web of Science, 

and EBSCO). Relevant articles were assessed for their eligibility for inclusion: i) English- 

language articles; ii) RCTs design; iii) participants including adults aged 60 years or over; iv) 

interventions delivered using outdoor fitness equipment. 

Results: A total of six studies were included. Most studies provided training protocol for each 

type of exercise and its designated assessments are presented. The most consistent association 

was a significant positive in low-muscle strength and hand grip, however, there was no 

significant in body composition. Moreover, results for cardiorespiratory endurance 

/flexibility/balance are inconsistent. 

Conclusions: According to the results, outdoor fitness equipment with training intervention had 

mixed initial evidence for enhancing physical function in older adults.  As a result of the small 

sample sizes and the limited number of studies, findings should be interpreted with caution. 

Providing outdoor fitness equipment is still essential to develop initiatives for designing 

outdoor areas or parks and to improve public health. 
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23. Analysis of the Effect of Exercise Intervention on Developmental Coordination 

Disorders-Taking Taiwan as An Example 

Chieh Chou, National Taiwan Normal University, Taiwan; Hsin-Hung Ho, Mackay Junior 

College of Medicine, Nursing and Management New Taipei, Taiwan; Yi-Chien YU, National 

Taiwan Normal University, Taiwan; Shao-Hsi Chang, National Taiwan Normal University, 

Taiwan 

Abstract 

Introduction ： Developmental Coordination Disorder (DCD) is a common disease 

characterized by normal chromosomes and intelligence. Given that DCD’s appearance is 

identical to that of general movement coordinators, it appears to be a topic lack of objective 

judgment in the study of clinical medicine. Nevertheless, in Taiwan, the incidence of 10-year-

old children diagnosed with DCD is as high as 42.3%. It is a relatively high figure compared 

to the incidence of DCD provided by the American Psychiatric Association (APA), 5-6% in 

2014, as well as the other common disorders in Taiwan, such as intellectual disability 0.396%, 

autism 0.063%, etc. Much research has demonstrated that exercise is beneficial to 

developmental coordination disorder: Athletic achievement could serve as a determining factor 

of earning recognition from the peers, which contributes to boosting one’s self-worth. 

Therefore, the relation between exercise and DCD is a critical topic that worth-exploring. 

Purpose： The purpose of this paper is to analyze the Effect of Exercise Intervention on 

Developmental Coordination Disorders in Taiwan. Methods ：Data for this study were 

retrospectively collected from the Airiti library online database. The key words were 

"developmental coordination disorder", "exercise", "physical fitness", and "physical activity". 

Based on excerpts collected from 15 empirical articles on the intervention of different types of 

sports with DCD, we conducted an inductive analysis on the benefits of motor skills, motor 

coordination, motor proficiency, and balance. 

Result：It is indicated by the data of the 15 reviewed articles that different types of exercise 

have positive effects both on improving the motor ability of DCD and enhancing performance 

indicators. For instance, table tennis could improve motor skills, motor coordination and 

balance, while motor proficiency could as well be trained in the group motor intervention. 

Literature reviewed and discussed in the 15 articles contains 7 papers on motor skills, 12 on 

motor coordination, 7 on motor proficiency, and 15 on balance in total. Despite the fact that 

learning motor skills is challenging to those with developmental coordination disorder, the goal 
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of Improve motor coordination Could still be achieved via training. Discussion：Exercise has 

immediate benefits for developing various motor abilities for people with DCD; however, the 

effect could not be maintained after the intervention is stopped. Therefore, future studies are 

recommended to 1. adjust the training method and intensity, due to the different movement 

characteristics and individual conditions of DCD, and 2. formulate individual delightful 

exercise training program. The ultimate goal is to develop long-term exercise habits that can 

effectively improve movement ability. 

 

27. Non-invasive evaluation of muscle damage biomarkers by skin-blotting in mouse 

model 

Kazuhiro Sakamoto, Biwako Seikei Sport College, Japan; Mitsuo Neya, Biwako Seikei Sport 

College, Japan 

Abstract 

Background: Assessment of muscle damages can be applied to training and recovery practices 

in the sports. In particular, it is important to treat muscle damages as early as possible and 

prevent serious injury, so that muscle strength and power are not affected. Although blood test 

and muscle biopsy are available for physiological evaluation of muscle tissue, they are invasive 

measurements that cannot be applied to athletes practically. Therefore, non-invasive 

measurements are desirable to evaluate muscle condition. Recently, skin-blotting method has 

been developed in the field of nursing science, enabling non-invasive quantification and 

identification of inflammatory markers in the deep skin tissue. This method is expected to be 

applicable to the evaluation of inflammatory markers in the local muscle for athletes, but the 

accuracy of the measurement in the field of sport science has not yet been evaluated. 

 Therefore, the purpose of this study is to evaluate the accuracy of measurement of local muscle 

inflammation markers by skin blotting method. 

Methods: Ten C57BL/6J male mice (6 weeks old) were used. Mice were randomly assigned to 

5 training and 5 non-training groups. Training consisted of resistance training in which weights 

were attached to the tails of the mice and they were made to climb a 90-cm square wire net set 

at an 80-degree incline. The muscle injury site was the posterior aspect of the thigh. For local 

muscle evaluation using the skin-blotting, a nitrocellulose membrane was soaked in a small 

amount of saline solution and applied to the skin of the muscle injury area for 10 minutes. 

Twenty-four hours after training, the thigh was shaved, and the skin-blotting was performed to 
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quantitatively measure TNF-α. Statistical analysis was performed using the independent-

samples t-test. 

Results: TNF-α showed tendency to increase in the training group compared to the non-training 

group (p=0.056). 

Discussion: It has been clear that inflammation markers are induced by high intensity training, 

and an increasing trend was observed in the evaluation of TNF-α by skin blotting in this study. 

Skin blotting can measure other inflammation markers (such as creatine kinase and interleukin-

6) with a molecular weight of 100kDa or less. Therefore, the results of this study indicate that 

the inflammation makers can be evaluated by skin blotting method. 

 

28. Effect of training cessation on hemoglobin mass and aerobic capacity of soccer players 

Mitsuo Neya, Biwako Seikei Sport College, Japan; Kazuhiro Sakamoto, Biwako Seikei Sport 

College, Japan 

Abstract 

Background and Purpose: 

 Hemoglobin plays a role in supplying oxygen to muscle cells and has a significant influence 

on aerobic capacity. Hbmass varies with the amount and intensity of training and with inactivity 

at the time of injury, which may reflect changes in aerobic capacity. The changes in aerobic 

capacity have been assessed by maximal oxygen uptake (VO2max), but the measurement needs 

maximal efforts of the athletes. On the other hand, Hbmass can be measured in a resting state, 

and therefore, the measurement is practical for the athletes. This will also allow evaluation of 

the recovery status of aerobic capacity during the recovery process from injury. Therefore, the 

purpose of this study was to evaluate aerobic capacity by measuring changes in Hbmass when 

a certain period of inactivity occurs during the training period of soccer players. 

Methods: 

Hbmass was measured in 9 college student soccer players during a training period from May 

to November 2021. The subjects had been training for soccer continuously for at least two 

years prior to this study period, training or playing soccer for two hours per day, six days per 

week. During the study period, a period of 16 consecutive days of training suspension occurred 

in August 2021 due to Covid-19. Hbmass was measured four times: at the beginning of the 

study period (Pre) and immediately after the suspension (DT0), one month (DT1), and two 

months later (DT2). Hbmass was measured by the CO-rebreathing method. VO2max was also 

measured at Pre and DT0. 

Results: 
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One-way ANOVA with repeated measures shows that the Hbmass reduces significantly 

(p<0.05) during the period and it at DT2 was significantly lower than at Pre (p<0.05). VO2max 

significantly decreased at DT0 compared to Pre (p<0.05). 

Discussion: 

The results suggest that Hbmass are significantly reduced by 16 day-training suspension in 

athletes who are continuously engaged in training. In addition, the amount and intensity of 

training were reduced after the resumption of training affected by some restrictions due to 

Covid-19. Hbmass after the resumption of training remained lower than before 16 day-training 

suspension. Periodic measurement of Hbmass may be effective in assessing the condition of 

athletes who train continuously throughout the year. In addition, it is expected that the training 

prescriptions can be adjusted according to changes in Hbmass during the recovery process from 

injury. 

 

31. Omni-Channel Retail Strategy Analysis of Nike and Lululemon 

Cheng-An Wang, National Taiwan Normal University, Taiwan; An-Chi Chien, National 

Taiwan Normal University, Taiwan; Chi Hsuan Tsai, Taiwan; Shao-His Chang, National 

Taiwan Normal University, Taiwan 

Abstract 

Introduction: During the epidemic, most brands’ foot traffic in brick-and-mortar stores 

decreased, resulting in a decline in brick-and-mortar channel revenue and ultimately a sharp 

decline in overall revenue performance. However, companies adopting an omni-channel retail 

strategy, due to the integration of online and offline channels, will not be able to purchase 

journeys. The consistent and seamless service experience enables channels to compensate for 

each other's shortcomings. For example, Nike and Lululemon, although the revenue of physical 

stores has declined, the revenue of online channels has grown a lot, so that the overall revenue 

performance has only declined slightly. Therefore, this study discusses the successful 

experiences of Nike and Lululemon in the omni-channel retail strategy, as a reference example 

for other sports brands in the development of omni-channel. Research methods: This research 

adopts multiple case study method, uses Science Direct and Google search engine to collect 

relevant journals, papers, personal articles and news reports, and adds the researcher's own 

observation as a source of reference materials. Results: Check the two types of channel 

structures of the two brands, 1.channel length: Lululemon fully implements the DTC mode, 

which belongs to the zero-level channel, while Nike still retains the middleman and belongs to 

the multi- level channel, so the Nike channel length is longer; 2.Channel density: Nike still 
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needs to rely on distributors, and it is a selective distribution, and Lululemon does not cooperate 

with other third-party platforms, resulting in no middlemen, only provide general distributors, 

so it is an exclusive distribution , and Nike has a high channel density. In addition, in terms of 

channel innovation: Nike has opened a variety of technology-driven concept stores, multiple 

types of APPs and online services, while Lululemon has launched UGC marketing. Discussion: 

Although Nike has intermediate channel members, it has concept stores and complete APP and 

official website services, and it still can directly face consumers; Lululemon launched 

consumer content generation marketing, and there are no middlemen in the sales channel, but 

a comprehensive directly to consumers. Combining the above two successful channel strategies 

to improve the comprehensiveness of consumer data acquisition, reduce customer acquisition 

costs, marketing costs and inventory, and increase conversion rates and consumer satisfaction. 

 

33. Effects of hypoxic repeated-sprint training with and without Cordyceps sinensis on 

aerobic performance in female soccer 

Siraphatthra Thongsawang, Chulalongkorn University, Thailand; Tossaporn Yimlamai, 

Chulalongkorn University, Thailand 

Abstract 

Background: Evidence indicates that hypoxia and exercise can increase oxidant productions, 

which subsequently may contribute to muscle fatigue. Cordyceps sinensis (CS), a medicinal 

mushroom, has now received much attention as a potential ergogenic aid in sports because of 

its anti-inflammatory and antioxidant properties. However, it remains unclear whether CS 

supplementation can augment physiological adaptations induced by altitude/hypoxic training, 

thereby leading to improved exercise performance. Method: This pilot study aimed to 

investigate the ergogenic effect of CS supplementation combined with repeated-sprint training 

in hypoxia (RSH) on aerobic performance and hematologic responses in female soccer players. 

Ten female soccer players (aged 20.10 ± 0.99 years) volunteered for this study. The participants 

were randomly allocated to one of two different treatment groups: a CS supplement group 

(n=5) or a control group (n=5). The CS group consumed CS 3 g/day while the control group 

consumed maltodextrin 3 g/day as a placebo in a 100 ml beverage once a day over a 4-week 

repeated-sprint training (140% of vVO2max on a motorized treadmill, 3 times weekly, in a 

normobaric hypoxic chamber (FiO2 = 14.5%). Blood samples were collected for hematologic 

analysis, and maximal oxygen uptake (VO2max) was tested at sea level (FiO2 =20.9%) before 

and after the intervention. Results: The results showed that hemoglobin, hematocrit, and 

platelet concentration were increased by Δ4.404.15% (P=0.039), Δ4.654.91% (p=0.052), 
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and Δ4.691.07% (P=0.001), respectively, in the CS group but unchanged in the control group 

from pre- to post-training, with no statistical differences observed between groups. In addition, 

the CS group displayed significant increases in maximal velocity by (Δ 2.84 1.16%, p=0.002) 

and time to exhaustion by (Δ9.251.22%, p<0.001), whereas VO2max did not differ when 

compared to the control group. Discussion: The present findings suggest that CS may be 

beneficial as a dietary supplement for enhancing physical performance induced by RSH in 

female soccer players. However, its pharmacological effect on muscle metabolism warrants 

further investigation. 

 

36. Determinants of Household Sports and Leisure Culture Consumption Expenditure: 

A Case Study of Taiwan 

Chyi Liang, National Taiwan Normal University, Taiwan; I-Ling Kuo, National Taiwan 

Normal University, Taiwan; Shao-Hsi Chang, National Taiwan Normal University, Taiwan 

Abstract 

Introduction: In the past few years, a strange phenomenon has caught the attention of many 

economists. Whether it is developed or emerging developing countries, with the global 

economic depression or regional economic depression, the development velocity of most 

industries will slow down or stagnate. Still, the leisure and related industries can always buck 

the trend. Economic theory indicates that the fundamental reason is that the market consumer 

demand meets the evolution of the national industrial structure caused by changes in the 

consumption structure.  

Methods: This study uses cross-sectional data from Taiwan's "Report on The Survey of Family 

Income and Expenditure, 2020". The survey includes household registration composition, 

housing profile, income and consumption expenditure, etc. Since zero expenditure violates the 

normality assumption of linear regression, we employ Tobit analysis to explore the 

determinants of household expenditure on sports and leisure participation.  

Result: The empirical results show that the estimated coefficient of recurring income is 

significantly positive. Every 1,000 dollars of recurrent income will increase the leisure 

expenditure by nearly 5.3 dollars. The educational level of the head of the household also 

showed a positive result. Each additional year of education will increase the leisure expenditure 

by 5.99 dollars, and both the age of the head of household and the gender of males have a 

significant negative relationship with leisure expenditure.  



48 
 

Discussion: This study shows that the household leisure consumption expenditure is affected 

by the family's recurrent income and the social class of the head of the household. It can provide 

leisure products with different characteristics according to family characteristics and formulate 

better marketing strategies to develop market niches.  

 

39 The influence of different resting intervals during high-intensity intermittent running 

on repeated sprint ability in female soccer players 

Sukanya Chor. Charoenying, Rajamangala University of Technology Suvarnabhumi, Phra 

Nakhon Si Ayutthaya, Thailand; Siraphatthra Thongsawang, Chulalongkorn University, 

Thailand 

Abstract 

Background: Much scientific evidence demonstrates the performance benefits of repeated-

sprint training sessions, which enhance physical performance benefits. Nevertheless, it is 

surprisingly less evidence regarding the optimum resting interval length, an essential part of 

the repeated-sprint training process. This study aimed to determine the effect of repeated-sprint 

training programs with three different running-to-rest ratios (1:1, 1:2, and 1:3) on repeated 

sprint ability in female soccer players. Methods: Thirty-six female soccer players (aged 18-24 

years) were randomly allocated to one of three treatment groups (12 persons per group) with 

three different running-to-rest ratios of 1:1, 1:2, or 1:3, respectively. All groups were assigned 

twice weekly for six weeks of repeated-sprint training with a maximum speed of 20-m on the 

field. Exercise protocols consisted of 10 repetitions with 5 s, 10s, and 15s active recovery (6 

sets). The repeated sprint ability was tested before and after 6-week training. Results: The 

findings significantly decreased total sprint time, the best sprint time, and the average sprint 

time in the 1:1 group by (4.77%, 3.36%, and 4.74% respectively, p<.001) but no significant 

change in the 1:2 and 1:3 groups. In addition, the maximum speed enhancement of the 1:1 

group statistically differed when compared between groups. From pre- to post-training, the 1:1 

group displayed a significantly increased maximum speed by (3.38%, p<.001), whereas no 

statistical differences in the 1:2 and the 1:3 groups were observed. However, the percentage 

decrement score did not significantly change between groups, with only significant 

improvement in the 1:1 group when compared pre- to post-training (p=.006). Discussion: The 

findings indicate that a shortened resting period is more effective than a longer resting period 

for improving speed. The reason why the shortened resting intervals could be associated with 

phosphocreatine adaptation for preserving energy. Repeated sprint training programs with 
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short recovery durations may have beneficial effects on repeated sprint ability to develop such 

skills in female soccer players. 

 

 

KEYNOTE SESSION IV: 11:30 – 12:15 

The Influence of Gender, Lifestyle Decisions and Health Status on Participant 

Motivation Factors of Health Orientation and Psychological Coping 

Dr Ian Tim Heazlewood 

Sport Science Institute, Sydney, NSW, Australia  

Abstract 

Background: Participant motivation a significant factor for athletes in the selection of exercise 

and sport and evaluates those factors that enhance or inhibit motivation to participate. It is 

represented by factors as health orientation, psychological coping, weight concern and personal 

goal achievement. 

Purpose: The aim of the research was to evaluate the interactions of gender, athlete lifestyle 

decisions, such as smoking and alcohol consumption; and health status such as asthma, anxiety, 

BMI health risk, cardiac health (angina), cancer, COPD, depression, diabetes, hyperlipidaemia, 

hypertension and osteoarthritis to influence participant motivation factors of health orientation 

and psychological coping.  

Methods: Volunteer athletes (male N=2496; Age=53.72 years; s.d. =+/-10.05), female 

(N=2399 Age=49.39 years; s.d. =+/-9.15) who competed at the 2009 World Masters Games 

(WMG) completed an online self-report survey which contained Motivations of Marathoners 

Scale (MOMS) athletes’ sports participation motivations, demographics, sports participation, 

lifestyle decisions and health status information. The MOMS instrument focused on nine 

participant motivation factors, however the focus of the research was health orientation and 

psychological coping. The response range for each factor was 1 to 7, with 1= least important 

to 7= most important reason. Lifestyle decisions evaluated were smoking (current smoker, non-

smoker and ex-smoker) and alcohol consumption (ex-drinker, non-drinker and drinker). Health 

status information was based on the health variables identified in the research purpose section 

categorised by the presence or absence of illness. Statistical analysis utilised IBM SPSS 

(version 2019) software. The analysis was a bi-factorial ANOVA for each variable, 

independent variables (factors) were gender (male vs female) and lifestyle decision categories 

for smoking and alcohol consumption and presence or absence of medical condition. The 
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dependent variables in each analysis MOMS instrument were specifically health orientation 

and psychological coping.  

Results:  

It should be noted negative health status conditions were of low frequency in the WMG cohort. 

In terms of lifestyle significant main effects occurred for health orientation for smoking (p< 

.001; lower score for smokers) and alcohol consumption (p<.001; lower value for ex-drinkers), 

although all groups indicated some importance for health orientation. No significant effects for 

psychological coping although all groups indicated this factor of low importance.  

The health status conditions indicated for anxiety condition athletes (p<.001) psychological 

coping of moderate importance (mean 3.68), whereas no anxiety athletes of low importance 

(mean 2.73).  

For BMI risk health orientation (p<.001) more important for low risk group (mean 4.86) 

compared to high risk group (mean 4.39). No differences for psychological coping (mean high 

risk 2.75; mean low risk 2.77).    

Depression condition indicated no difference for health orientation, although all groups 

indicated concept was important to participant motivation. For psychological coping moderate 

importance to depressed athletes (mean 3.3) and not important for no depression (mean 2.73).  

No significant effects for health orientation, although all groups indicated it was important. A 

significant interaction effect for gender by health status occurred for psychological coping 

(p=.01) where male non-diabetics (mean 2.76) had higher scores than diabetics (mean 2.34) 

and female non-diabetics had lower scores (2.78) than diabetics (3.13). 

A significant interaction effect for gender by hyperlipidaemia status for health orientation 

(p=.012) where males with no hyperlipidaemia (mean = 4.76) lower than those with 

hyperlipidaemia (mean 5.10) and females with no hyperlipidaemia (mean = 4.79) not different 

than those with hyperlipidaemia (mean 4.88). No main or interaction effects for psychological 

coping. Although for health condition in both groups psychological coping of low importance 

(no hyperlipidaemia 2.77 and hyperlipidaemia 2.82).   

Hypertension displayed significant main effects for absence or presence of hypertension 

(p=.049) for health orientation. Hypertension group (mean 4.96 groups indicated health 

orientation was more important than no hypertension (mean 4.79). No significant main effects 

or interaction effects related to hypertension status and psychological coping. However, both 

groups indicated psychological coping was of low importance (no hypertension = 2.76 and 

hypertension = 2.81). 
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No main effects or interaction effect differences for asthma, cardiac health (angina), cancer, 

COPD or osteoarthritis for the factors of health orientation or psychological coping.  Although 

responses for gender and health category (means 4.7-5) indicated health orientation was an 

important factor for participant motivation and psychological coping was not an important 

factor (means 2.5-2.77).  

Conclusion: In all lifestyle and health conditions health orientation was identified as important 

factor in increasing participant motivation, whereas psychological coping was identified as a 

low importance factor for participant motivation. There were some paradoxical results for 

lifestyle decisions where higher heath risk athletes (smokers) rated health orientation lower 

than non-smokers and ex-smokers. Alcohol consumption indicated ex-drinkers had lower 

health orientation scores. The health conditions of asthma, cardiac health, cancer, COPD and 

osteoarthritis did not display differences based on gender or health condition category for 

health orientation and psychological coping. Some differences were identified for anxiety, BMI 

health risk, depression, diabetes, hyperlipidaemia and hypertension. These results indicate that 

in some circumstances lifestyle decisions and health status can influence participation in 

competitive sport through health orientation and psychological coping strategies.   
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5. Differences in upper limb performance among female softball players in the same 

fielding position 

Feng-Yin Chen, National Taiwan University of Sport, Taiwan 

Abstract 

The upper body performance differences of female softball players will affect the sports 

performance. However, there is no benchmark for the upper limbs performance assessment in 

evaluating female softball players’ capability for fielding positions. Therefore, this study will 

examine differences in specific upper body movement tests for female softball players in 

different fielding positions. Methods- In this observation of study, nine female college softball 

players were recruited to receive special softball training with healthy subjects for more than 8 

years, and the coach decided that the player was suitable is the starter player. The evaluation 

methods include batting hand-eye coordination test, ruler response test, 30 accurate throwing 

test and batting speed test. The speed gun was used for instant throw, the hitting speed of the 

speed and the speed of the flight end ball were measured. The test process was carried out in a 

random manner. The accuracy of the batting hand-eye coordination test and the 30-meter 

accurate throwing test will be calculated. The players are classified as picture, infielder and 

outfielder according to their current special fielding positions, and the variable data are 

measured to describe the statistical presentation. Continuous variables are using narrative 

statistics and T-tests. Results- A total of nine female softball players (age 21.00 ± 0.87) were 

collected, among which 3 pitchers, 4 infielders and 2 outfielders. The accuracy of the batting 

hand-eye coordination test, 30-meter accurate throwing test was performed. The results also 

found that the pitching speed and the speed of the flying involved were significantly lower than 

that of the infielder (p < 0.05). The performance of the pitchers was significantly higher than 

that of the infielder (p < 0.05). There was no significant difference between the 3 special 

positions in the response test in the 30-meter accurate throwing test (p>0.05). Discussion- 
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Hand-eye coordination includes body movement coordination, visual judgment and reaction 

performance. The pitcher's special fielding position requires good hand-eye coordination. 

Therefore, in the Batting Eye-Hand Coordination Ability Test, the hitting accuracy is better 

than that of the infielder, but due to the lack of swing movement training, the pitcher's body 

movement coordination performance at batting is worse than that of the infielder. In the future, 

a large sample test is still needed to observe the differences in the functional performance of 

the upper limbs of female softball players in different fielding positions. 

 

38. Esports Development Ecosystem: An Application of a Systems Thinking Literacy 

Approach in Hong Kong 

Gigi Lam, Hong Kong Shue Yan University, Hong Kong; Wai Kuen Wong, Hong Kong 

Shue Yan University, Hong Kong 

Abstract 

Purpose: 

The present article attempts to apply Hong Kong into a comprehensive framework - esports 

development ecosystem, examining the development of the Hong Kong esports industry and 

to raise recommendations for policymakers seeking to facilitate the esports industry in Hong 

Kong. Accordingly, a systems thinking literacy approach emphasizing multiple perspectives, a 

dynamic feedback process, and a big picture mindset was adopted to depict the esports 

development ecosystem. 

Theoretical Background and Literature Review: 

Referring to the article from Reitman (2020), contemporary esports research has been 

developed across seven academic disciplines, including business, sports science, cognitive 

science, informatics, law, media studies, and sociology. As to psychology perspective, research 

has mostly focused on the identity of esports players, psychological characteristics of esports 

players, reasons for watching esports, and cognitive and neuropsychological differences 

between novices and professional players (García-Lanzo, & Chamarro, 2018). Esports research 

in informatics collects and combines from a wide variety of data sources, such as user-

generated play data and text mining with observations to have a further analysis (El-Nasr et al., 

2013). Much of the work in media studies has focused on relationships between esports, sports, 

and media, and the practice of live streaming gameplay (Burroughs & Rama, 2015). In 

addition, the sociology has explored questions around gender issues (E.g., the roles of women 

in esports), live esports events and the interactions between audience and gameplay (Taylor & 

Witkowski, 2010). With the development of the esports industry, the esports industry has 
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evolved into a complex ecosystem, which involves consumers, players, and other stakeholders 

and extends a series of legal problems, such as copyright protection issues, gambling regulation 

which have emerged and aroused researchers’ interest (Kelly & Sigmon, 2018).  

Design/methodology/approach: 

Literature review concerning journal papers and government reports was conducted. Keyword 

search covering “esports”, “games” and “electronic games” was conducted via databases, 

including Proquest, EBESCO and PsychoLit. 

Findings: 

By applying a systems thinking literacy approach, the ecosystem framework considered the 

interactions between the different levels of six macro systems: the technological system, 

education system, social system, policy and legal system, nongovernmental organisations 

system, and economic system (specifically, the esports industry). 

Discussion:  

Hong Kong has a competitive advantage in information and communications technology 

infrastructure and a strong potential market for esports, but needs to improve the social image 

of esports, to implement policies to support the industry, to strengthen the education system, 

and to address a series of industry issues. 

 

 




