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 The Chairperson of the Hong Kong Association of Sports Medicine 

and Sports Science 

 

On behalf of the Hong Kong Association of Sports Medicine and Sports Science, it is 

indeed our great honor to work in collaboration with Department of Rehabilitation 

Sciences of The Hong Kong Polytechnic University in presenting the Student 

Conference in Sports Science, Rehabilitation and Medicine 2013. This year marks 

the 10th anniversary of this conference series. 

The student conference has been an overwhelming success as it highlights the depth of 

academic talent and research ability of our local tertiary students in the areas of sports 

science and sports medicine; offers a good opportunity for students to present their 

research works, discuss and exchange with fellow students and colleagues in the 

disciplines. 

We look forward to your participation in this exciting event, one which provides you with 

an unique opportunity to advance knowledge, maintain close liaison with colleagues and 

strive in collaboration with them to the enhancement of knowledge level and 

advancement of international standing. 

May I wish you all a stimulating and fruitful conference. 

 

 

Dr Gary Mak, MD 

President 

Hong Kong Association of Sports Medicine and Sports Science 
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 The Chairperson of the Organizing Committee 

 

It is my pleasure to welcome you to the Student Conference in Sports Science, 

Rehabilitation and Medicine 2013 jointly organized by Department of 

Rehabilitation Sciences of Hong Kong Polytechnic University and Hong Kong 

Association of Sports Medicine and Sports Science.  Our department organized the 

first student conference in 2003 and again in 2006, this year marks the 10th anniversary 

of this conference series and our department is also celebrating our 35th 

anniversary.  Over the past ten years, the student conference has grown healthily with 

active participations from most of the tertiary institutions in Hong Kong.  Both the scope 

and quality of the presentations have improved significantly to cover a wide area in sports 

medicine, rehabilitation, exercise science, nutrition and the like. 

The date for this year’s conference is 30 November 2013.  As evident from the past 

conferences, this coming conference will offer an excellent platform for researchers and 

students in the disciplines of sports medicine, sports rehabilitation, and sports science for 

sharing research ideas and exchanging opinions.  This year, we are very fortunate to have 

Professor Irene Davis of Harvard Medical School to be the keynote speaker for the 

conference.  Professor Davis has a professional background in physiotherapy and sports 

biomechanics, she will present her research on the science and injury in running. 

I am confident that this conference will generate new ideas and contribute to further 

develop evidence-based practice in this clinical specialty for the advanced learning of the 

students.  More importantly, this conference will enhance communications among 

students, researchers and future leaders in the field of sports related research thus advance 

the quality of our work. 

Look forward to seeing you at the conference. 

 

Prof Gabriel Ng, PT, PhD 

Chairman of Conference Organizing Committee 

Chair Professor and Head 

Department of Rehabilitation Sciences 

The Hong Kong Polytechnic University 
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Professor Irene S Davis, PhD, PT, FAPTA, FACSM, FASB 

Director, Spaulding National Running Center 

Department of Physical Medicine and Rehabilitation 

Harvard Medical School 

Professor Davis is the Director of the Spaulding National Running Center, Department 

of Physical Medicine and Rehabilitation, Harvard Medical School.  Prof. Davis received 

her Bachelor degree in Exercise Science from the University of Massachusetts, and in 

Physical Therapy from the University of Florida.  She earned her Master degree in 

Biomechanics from the University of Virginia, and her PhD in Biomechanics from 

Pennsylvania State University.  She is a Professor Emeritus in Physical Therapy at the 

University of Delaware where she served on the faculty for over 20 years.  Her research 

has focused on the relationship between lower extremity structure, mechanics and 

injury.  Her interest in injury mechanics extends to the development of interventions to 

alter these mechanics through gait retraining.  She is interested in the mechanics of 

barefoot running and its effect on injury rates, and is a barefoot runner herself. Along 

with gait analysis, her research encompasses dynamic imaging and modeling. She has 

received funding from the Department of Defense, Army Research Office and National 

Institutes of Health to support her research related to stress fractures. Prof. Davis has 

given nearly 300 lectures both nationally and internationally and authored over 100 

publications on the topic of lower extremity mechanics during running. She has been 

active professionally in the American Physical Therapy Association, the American 

Society of Biomechanics, and International Society of Biomechanics. She is a Fellow of 

the American College of Sports Medicine, the American Society of Biomechanics, and a 

Catherine Worthingham Fellow of the American Physical Therapy Association.  She is a 

past President of the American Society of Biomechanics. She has organized and 

coordinated national research retreats on topics of the foot and ankle, anterior cruciate 

ligament injuries and patellofemoral pain syndrome. She has been featured on ABC 

World News Tonight, Good Morning America, Discovery, the New York Times, the Wall 

Street Journal, Parade and Time Magazine.   

Plenary Speech 

The Benefits and Pitfalls of Barefoot/Minimal Footwear Running 

 

Description 

 

Barefoot and minimal footwear running has gained recent popularity due to its purported 

reduction in injuries. Traditional running shoes with their elevated, cushioned heels 
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encourage a heelstrike running pattern, associated with an impact transient that has been 

related to injury.  Running barefoot or in true minimal shoes encourages a forefoot strike 

landing that typically lacks an impact peak and is a softer landing.  Additionally, this 

encourages a shorter stride length, which reduces hip and knee joint loads.  A shortened 

stride length also reduces hip adduction, a movement that is often excessive in runners 

and has been associated with a variety of running related injuries.  Running barefoot, in 

particular, results in greater sensory input, which has been shown to lead to improved 

dynamic stability.  Finally, removing the support of traditional shoes leads to 

strengthening of the foot and lower leg. However, this type of running places different 

demands on the lower extremity requiring proper preparation.  Additionally, not all 

advertised ‘minimal’ shoes are truly minimal and have some degree of heel cushioning.  

Unfortunately, many runners continue to heelstrike in these shoes, but they have less 

protection from the impact they create.  The purpose of this presentation is to review both 

the benefits and pitfalls of barefoot/minimal footwear running, and to discuss proper 

footwear, preparation and transitioning to this style of running.  

 

Objectives 

 

At the conclusion of this presentation, learners will be able to: 

1. Describe the mechanical differences between rearfoot and forefoot strike running 

2. List the benefits and risks of running with less cushioning and support 

3. Describe the characteristics of minimal footwear 

4. Describe a program of proper preparation and transitioning to minimal footwear 

running 
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Emeritus Professor Tony Parker AM, PhD, FASMF, FIFSM, FAAESS 

Professor Parker is currently a research leader in Queensland University of 

Technology’s Institute for Health and Biomedical Innovation, working on the 

development of new technologies used in the prevention of chronic musculoskeletal 

injury and disorder. He has a national and international reputation as a leader in sports 

medicine and exercise and sports science. Leadership roles include past president Sports 

Medicine Australia and co-founder and Foundation President of Exercise and Sports 

Science Australia. Internationally he has held various executive roles in the International 

Federation of Sports Medicine and was Vice President of the International Council for 

Sports Science.   

 

He has a long standing record of engagement with the Chinese Sports Science and 

Chinese Sports Medicine Associations with his first visit to China in 1983, followed by 

regular attendance at International Conferences and meetings in China and Asia in these 

areas. He was Chair of the International Consultative Committee formed to coordinate 

organisation of the International Scientific Convention on Science, Education and 

Medicine in Sport, which was associated with the Beijing Olympic and Paralympic 

Games. 

 

He has also interacted over a similar period with colleagues in Hong Kong and the Hong 

Kong Institute of Sport and several Universities.  Along with Professor Frank Fu, he was 

invited to attend the first National Young Scholars Conference held in Chengdu and most 

recently returned to speak at the 20th Anniversary of this event.  

In 2008, he was appointed a member of the Order of Australia for service to Sports 

Medicine and Exercise Science and in 2012 was honoured with the award from the 

Chinese Sports Medicine Society for Outstanding Contribution to Chinese Sports 

Medicine.  

 

Plenary Speech 

Global Challenges in Exercise and Sports Science 

 
Globally we have seen an increase in non-communicable chronic diseases and the need 

for new and innovative evidence based resources to be applied to their prevention and 

treatment.  All of these conditions are strongly influenced by lifestyle behaviours which 
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increasingly demonstrate negative profiles in areas such as obesity, physical inactivity 

and mental health. These and other factors impact on the risk of musculoskeletal injury 

and disorder, cardiovascular problems and cancer. These changes present challenges to 

health care systems, including access to resources, professional competencies and 

community ability to make informed and evidence based decisions.  

 

Sport and physical activity provide an excellent vehicle through which to promote 

community health and stimulate the need for research to develop new and innovative 

systems and technologies to address these issues. Unfortunately, the gap between 

research and practice is widening which reflects the increasing demand for services 

coupled with a broad range of exercise professionals many of whom lack the evidence 

based knowledge to predict the potential benefits or adverse effects of their interventions. 

Many researchers also conduct research with limited understanding of the problem and 

the utility of their work in the real world setting.  

 

This presentation will provide examples of International and Australian initiatives in 

which I have been involved that have addressed these challenges and also identify future 

opportunities for bridging the gap between research and practice in developing new 

solutions to this complex problem.  
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Saturday  30 November 2013 

08:15 - 09:00 Registration Chiang Chen Studio Theatre 

09:00 - 09:45 Opening Ceremony and Scientific Session I: 

Plenary Lecture 

The Benefits and Pitfalls of Barefoot/Minimal Footwear Running 

Prof. Irene Davis 

Chiang Chen Studio Theatre 

09:45 - 10:15 Tea break FG Wing, Podium Level 

10:15 - 12:00 Scientific Session II: 

Free Paper Presentation 

 

ELECTROMYOGRAPHIC ANALYSIS OF THE LUNGE ATTACK ACTION 

IN WORLD-CLASS WHEELCHAIR FOIL FENCERS 

Chung, M.W.M., Yeung, S.S.M., Wong, A.Y.L., Fung Y.K. and Lee R.
 

 

PHYSICAL ACTIVITY AND FUNDAMENTAL SKILLS PROFICIENCY OF 

CHILDREN IN SPECIAL SCHOOLS IN A DEVELOPING COUNTRY 

Eguia, K. F., Capio, C. M. and Simons, J.
 

 

KINEMATICS ANALYSIS OF AN ANKLE INVERSION LIGAMENTOUS 

SPRAIN INJURY CASE IN TENNIS 

Ha, S.C.W., Ng, C.K.L. and Fong, D.T.P. 

 

EFFECT OF HIGH-INTENSITY INTERVAL CYCLING TRAINING ON 

SOCCER-SPECIFIC FITNESS 

Ho, W.K.Y., Chan, H.C.K., Yung, P.S.H. and Chan, K.M. 

 

THE EFFECT OF DIFFERENT BEVERAGE SODIUM CONCENTRATIONS 

ON SKILL AND SPRINTING PERFORMANCE IN SOCCER PLAYERS 

O’Reilly, J., Lovell, R. and Wong, S. 

 

RESVERATROL MITIGATES THE AGING-INDUCED REDUCTION IN 

ENDURANCE CAPACITY IN SENESCENCE ACCERLERATED MICE 

PRONE 8 MICE (SAMP8) 

Sin, T.K., Yu, P.H., Pei, X.M., Yung, B.Y., Yip, S.P., Rudd, J.A. and Siu, P.M. 

 

LONG-TERM HABITUAL EXERCISE INDUCES MUSCLE FIBER TYPE 

SHIFTING AND ELEVATES THE BASAL AUTOPHAGY IN SKELETAL 

MUSCLE 

Tam, B.T., Leung, K.K., Pei, X.M. and Siu, P.M. 

Chiang Chen Studio Theatre 

12:00 - 13:30 Lunch break FG Wing, Podium Level 
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13:30 - 15:15 Scientific Session IIIA: 

Plenary Lecture 

Global Challenges in Exercise and Sports Science 

Prof. Tony Parker 

 

Scientific Session IIIB: 

Free Paper Presentation 

 

JUDO TRAINING PROMOTING SELF-REGULATION FUNCTION 

AMONG ADOLESCENTS – A PILOT STUDY 

Yu, Q. H., Fu, A.S.N., and Chan, C.C.H. 

 

TOPICAL FISH OIL AND ULTRASOUND PHONOPHORESIS OF FISH OIL 

IMPROVE ACHILLES TENDON HEALING IN A RAT MODEL 

Chan, K.O.W., Tong, H.H.Y. and Ng, G.Y. F. 

 

THE EFFECTS OF 12-WEEK SOCCER AND LOWER EXTREMITY 

NEUROMUSCULAR TRAINING ON THE RISK FACTORS OF ANKLE 

AND KNEE SPRAIN INJURY IN OVERWEIGHT AND OBESE 

POPULATION 

Lam, E.W.T., Lee, J.W., Yung, P.S. and Chan, K.M. 

 

A NOVEL MOBILE DEVICE BASED HAMSTRING STRENGTH TEST 

RESULT CAN PREDICT ISOKINETIC HAMSTRING STRENGTH IN 

PROFESSIONAL FOOTBALL PLAYERS: A STUDY OF RELIABILITY 

AND VALIDITY 

Lee, J.W., Yung, P.S. and Chan, K.M. 

 

CLINICAL MEASUREMENT OF SCAPULAR UPWARD ROTATION IN 

ATHLETES OF OVERHEAD SPORTS WITH AND WITHOUT 

IMPINGEMENT AND ITS CORRECTION WITH SCAPULAR MUSCLE 

STRENGTHS 

Leong, H.T., Ng, G.Y.F. and Fu, A.S.N. 

Chiang Chen Studio Theatre 

15:15 - 15:45 Tea break FG Wing, Podium Level 

15:45 - 17:00 Scientific Session IV: 

Free Paper Presentation 

 

A DECEPTION STUDY TO EXAMINE THE TRUE EFFECTS OF KINESIO 

TAPE ON ISOKINETIC FUNCTIONS: A PILOT STUDY 

Poon, K.K.Y., Li, C., Roper, M., Wong, M., Wong, O. and Cheung, R.T.H.
 

 

CORRELATION OF CHANGE OF SUBACROMIAL SPACE WITH DASH 

(SPORTS SCORE) IN OVERHEAD ATHLETES WITH SHOULDER 

IMPINGEMENT SYNDROME 
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Tsui, S.S.M., Leong, H.T., Fu, S.N. and Ying, M.
 

 

EFFECTS OF 12-WEEK WHOLE BODY VIBRATION TRAINING ON 

MUSCLE SIZE OF VASTUS MEDIALIS, MUSCLE STRENGTH AND 

FUNCTIONAL MOBILITY IN THE ELDERLY WITH SARCOPENIA 

Wei, N. N. and Ng, G.Y. F. 

 

GHRELIN PROTECTS SKELETAL MUSCLE FROM DOXORUBICIN-

INDUCED INJURY 

Yu, P.H., Pei, X.M., Sin, T.K., Yip, S.P., Yung, B.Y. and Siu, P.M. 

 

CHANGES IN ELASTIC PROPERTIES OF PATELLAR TENDON IN 

ATHLETES WITH UNILATERAL PATELLAR TENDINOPATHY AND ITS 

RELATIONSHIP WITH FUNCTIONAL ABILITIES AND PAIN 

Zhang, Z.J., Lee, A.W.C. and Fu, A.S.N. 

Chiang Chen Studio Theatre 

17:00 - 17:15 Presentation of Awards Chiang Chen Studio Theatre 



Abstracts 

 12 

ELECTROMYOGRAPHIC ANALYSIS OF THE LUNGE ATTACK ACTION IN 

WORLD-CLASS WHEELCHAIR FOIL FENCERS. 

 

CHUNG, M.W.M.
1
, YEUNG, S.S.M.

1
, WONG, A.Y.L.

2
, FUNG,Y.K.

1
 and LEE, R.

3
 

1
Department of Rehabilitation Science, The Hong Kong Polytechnic University, Hong Kong, 

China  
2
Department of Physical Therapy, University of Alberta, Edmonton, Alberta, Canada 

3
Department of Life Sciences, Roehampton University, United Kingdom 

 

Background:  

Since wheelchair fencers compete on a stationary wheelchair, they may need to increase their 

fencing arm muscle recruitments to compensate for the suboptimal biomechanics. This 

phenomenon may be more pronounced among wheelchair fencers with compromised trunk 

control. However, research on this area is scanty. Given this background, the aim of this study 

was to compare the fencing arm muscle activation in able-bodied (AB), and wheelchair fencers 

with (Category A, CA) or without active trunk control (Category B, CB) during lunge attacks. 

 

Methods:  

Thirty-three male, world-class fencers (11 AB, 12 CA & 10 CB) were recruited in this study. 

Surface electromyography (SEMG) of their fencing arm muscles (i.e. upper-trapezius (UT), 

infraspinatus (INF), anterior-deltoid (Ant-DEL), mid-deltoid (Mid-DEL), biceps, triceps, wrist 

flexors and wrist extensors) were recorded. Fencers were instructed to sit in a standardized 

wheelchair to perform 5 repetitive trails of lunge attacks to a target at their highest speed. Similar 

testing procedures were repeated at four preset distances. Raw EMG for each muscle was digital 

filtered (20-450 Hz), full-wave rectified, smoothed by 2nd order Butter-worth low-pass filter 

(10Hz) and amplitude-normalized to percentage maximal isometric voluntary contraction 

(%MIVC) using an EMG signal from a 3-second isometric maximal voluntary contraction as 

reference. SEMG activity level (Peak EMG and Integrated EMG as expressed by %MIVC) and 

temporal SEMG variables (onset time of muscle activation & occurrence of peak SEMG) for each 

tested muscle during the 5 lunge attacks in each participant were determined and averaged. Mean 

value of the EMG dependent variables for each group were compared by 2-way repeated 

measures analysis of variance (ANOVA). If interaction effect existed, one-way repeated ANOVA 

and post-hoc Bonferroni tests were conducted for between- and within-group comparison. The 

alpha level was set at 0.05 for all tests. 

 

Results:  

Fencers from all groups demonstrated a similar fencing arm muscle recruitment pattern at all 

fencing distances. Specifically, shoulder muscles (UT, INF, Ant- & Mid-DEL) and biceps initiated 

the lunge, while triceps were activated subsequently to extend the elbow and to advance the 

weapon towards the target. Wrist flexors and extensors were co-activated to adjust/stabilize the 

wrist as the foil approached the target. Compared with AB and CA fencers, CB fencers displayed 

significantly higher integrated SEMG amplitude and delayed occurrence of the peak SEMG in the 

scapular and shoulder muscles during lunge attacks as fencing distance increased. 

 

Discussion & Conclusion:  

Compared with AB and CA wheelchair fencers, CB wheelchair fencers demonstrated higher 

shoulder muscle activity and different motor activation patterns over their fencing arm as the 

lunge attack distance increased. This increased muscle activity and altered muscle recruitment 

pattern may impose higher loading to the shoulder musculature in CB wheelchair fencers and 

may play a factor in the development of shoulder pain and pathology in this group of fencers. 
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PHYSICAL ACTIVITY AND FUNDAMENTAL MOVEMENT SKILLS 

PROFICIENCY OF CHILDREN IN SPECIAL SCHOOL IN A DEVELOPING 

COUNTRY. 

 

Eguia, K. F.1, Capio, C. M.2 and Simons, J.3 

1Department of Sports Science and Physical Education, The Chinese University of Hong 

Kong, Shatin, Hong Kong, China 
2 Institute of Human Performance, The University of Hong Kong, Hong Kong, China 
3Faculty of Kinesiology and Rehabilitation Sciences, Leuven University, Belgium 

 

Background:  

Young people who engage in physical activity (PA) gain a host of physical and psychological 

health benefits. PA programs for children with disabilities are generally established in most 

developed societies, but not in developing countries, possibly due to the negative effects of 

economic underdevelopment. To address such disparity, studies that examine baseline 

information and explore related factors of PA are valuable. Fundamental movement skills 

(FMS) proficiency is one such related factor, which has been found to have a positive 

relationship with PA. This study aimed to characterize the PA levels of children in special 

schools in the Philippines, and examine their FMS proficiency as a possible associated factor.  

 

Methods:  

The sample consisted of 60 children aged 9.56 ± 3.23 years who (1) were enrolled in special 

schools, (2) had impaired academic performance based on standard cognitive measures and 

(3) had impaired psychosocial and adaptive functions based standard functional measures. 

Using a cross-sectional descriptive design, two key variables were measured: PA level and 

FMS proficiency. Pedometers were used to monitor PA levels over a 7-day period. Ten 

components of the Test of Gross Motor Development-2nd edition were utilized to measure 

FMS proficiency.  

 

Results:  

Participants’ overall average daily step count was 7014.92 ± 3124.86, which is significantly 

lower than the reference cut-point of 12,000 steps per day. They were more active on 

weekdays (7432.34 ± 3327.97) than on weekends (6177.00 ± 3419.35). FMS proficiency 

scores for both locomotor and object control skills were also found to be significantly lower 

than the maximum scores that represent skills mastery. Significant weak to moderate positive 

associations were found between the FMS components (locomotor, object control) and PA 

levels (overall, weekday, weekend daily step counts). Linear regression showed that object 

control proficiency was the significant predictor of PA. 

 

Discussion & Conclusion:  

As this research has shown that the participants were not sufficiently active, it is suggested 

that there is a need to generate programs that will facilitate heightened PA. The role of 

schools in positively influencing the PA of children is implied by the findings that weekday 

and weekend PA tend to be differentiated. The children in special schools were also found to 

have deficient proficiency in locomotor and object control skills, suggesting the need for 

FMS training programs that may be incorporated in school-based programs. Special schools 

could develop PA programs that target FMS proficiency, potentially facilitating heightened 

PA engagement among their students. 
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KINEMATICS ANALYSIS OF AN ANKLE INVERSION LIGAMENTOUS 

SPRAIN INJURY CASE IN TENNIS. 

 

Ha, S.C.W.
1
, Ng, C.K.L.

1,2
 and Fong, D.T.P.

1
 

1
Department of Orthopaedics and Traumatology, Faculty of Medicine, The Chinese 

University of Hong Kong, Hong Kong, China 
2
School of Kinesiology, University of British Columbia, Vancouver, Canada 

 

Background: 

Ankle inversion ligamentous sprain is one of the most common sport injuries. It is critical 

to have detailed description of joint kinematics during injury in order to understand ankle 

inversion sprain injury mechanism. This study described the ankle joint kinematics of one 

ankle inversion sprain case in tennis by using model-based image-matching (MBIM) 

technique. With this technique, ankle joint kinematics could be derived from uncalibrated 

video sequences of ankle sprain injuries sustained in real competition setting.  

 

Methods: 

An ankle sprain case in tennis was caught by 3 views, which were analyzed by utilizing 

the MBIM technique. Virtual tennis court environment was matched. Validated scaled 

skeleton model was superimposed on the athletes’ injured leg in all frames. The ankle 

joint kinematics was resolved according to the International Society of Biomechanics 

recommendation. 

 

Results: 

Inversion and internal rotation were the leading ankle joint movements while 

plantarflexion was negligible. In this tennis case, the inversion peak angle was 117deg 
and peak velocity was 805deg/sec. The internal rotation peak angle was 49deg and peak 

velocity was 625deg/sec. Prior to the occurrence of maximum inversion and internal 

rotation angles, both plantarflexion and dorsiflexion took place. However, only 

dorsiflexion was seen at the moment that maximum inversion and internal rotation angles 

happened. The dorsiflexion peak angle was 38deg while peak velocity was 927deg/sec. 

 

Discussion & Conclusion: 

These results suggested that a sudden increase in inversion and internal rotation on a 

dorsiflexed ankle joint is the main factors in the inversion ankle sprain injury 

mechanisms, instead of inversion and plantarflexion were being considered as the 

predominant injury mechanism. The data obtained were comparable to the previous five 

tennis cases. 
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EFFECT OF HIGH-INTENSITY INTERVAL CYCLING TRAINING ON 

SOCCER-SPECIFIC FITNESS. 

 

Ho, W.K.Y.
1
, Chan, H.C.K.

1
, Yung, P.S.H.

1
 and Chan, K.M.

1 

1
Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong, 

Shatin, Hong Kong, China  

 

Background: 

High-intensity interval cycling training has been proven to significantly improve VO2max 

of athletes due to its enhancement in peak power output. However, to date, no prospective 

studies have been performed to determine the effect high intensity interval cycling 

training on soccer-specific fitness. 

 

Purpose: 

Examine the effect of high-intensity interval cycling training on soccer-specific 

movement in terms of speed, agility and repeated sprint endurance. 

 

Methods: 

Total of 17 healthy individuals was matched in accordance to their demographics into an 

exercise group (n=9) or a control group (n=8). The exercise group received 12 high-

intensity interval cycling training sessions, 3 times a week, for 4 weeks. Initially training 

session consisted of 4 sets of repeated 30s all-out bout with 4-min active recovery, then it 

progressively increased by 1 set each week. All outcome measures were assessed at pre-

test and post-test. 

 

Results: 

Significant differences were found only in YYIRT1 distance covered, VO2max and 

VO2absolute at post-test in HIIT group after 4 weeks of HIIT interval cycling training, 

1426.6m to 1675.5m; 49.64ml/kg/min to 53.71 ml/kg/min; 3307.67L/min to 3567.44 

L/min, respectively. No significant differences were found between groups for 

demographic characteristics, and there were no significant differences in 30m sprint, pro-

agility, and mean power output during VO2max in both HIIT and control groups. 

 

Discussion & Conclusion: 

Our results show that 4-week high-intensity interval cycling training have a beneficial 

effect on repeated sprint endurance, but it has no significant effect on speed and agility 

performance. 
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THE EFFECT OF DIFFERENT BEVERAGE SODIUM CONCENTRATIONS ON 

SKILL AND SPRINTING PERFORMANCE IN SOCCER PLAYERS. 

 

O’Reilly, J.
1
, Lovell, R.

2
 and Wong, S.

1
 

1 
The Department of Sports Science and Physical Education, The Chinese University of 

Hong Kong 
2 

The School of Science and Health, The University of Western Sydney 

 

Background: 

In soccer, some of the key elements include the players’ ability to perform repeated high-

intensity work while maintaining efficient skills when in possession of the ball (Mohr, 

Krustrup et al. 2003). It is unclear however, if the skill and/or sprint performance of 

soccer players are affected by the addition of sodium to a beverage during a soccer match 

situation. Therefore, the aim of this study was to examine the effect of beverages with 

different Na
+ 

concentrations on repeated sprint and soccer skill performance during and 

after soccer-simulated activity. 

 

Methods: 

12 healthy, male, semi-professional soccer players (mean ±SD: age 24.5 ± 3.3 y, height 

1.8 ± 0.06 m, BM 78.1 ± 9.4 kg) took part in three main trials, in a randomized crossover 

design. The Loughborough Soccer Passing Test (LSPT, Ali et al., 2007) and a soccer-

specific sprint test (RSA, Rampinini et al, 2007) were conducted at the 0, 30 and 60 min 

mark during a soccer match simulation (SAFT, Small et al, 2010). Participants ingested 1 

of 3 beverages containing either 0 (CON); 20 (Med-Na
+
); or 45 (Hi-Na

+
) mmol/L of 

sodium. Heart-rate monitors were used to assess exercise intensity. Sweat patches were 

used to measure Na
+ 

loss. Core temperature as well as blood sodium, potassium, glucose, 

lactate, hemoglobin concentration and hematocrit levels were assessed throughout. 

 

Results: 

A positive effect was observed in the Hi-Na
+
 (p=0.043) and Med-Na

+
 (p=0.0244) trials in 

the RSA performance when compared to the CON trial. In addition, LSPT was 

significantly improved in the Hi-Na
+ 

trial compared to CON (p=0.0164). No difference 

was observed in blood parameters or core temperature between trails. 

 

Discussion & Conclusion: 

The addition of sodium to a beverage can have a positive effect on sprint and skill 

performance of soccer players following 60 minutes of soccer specific activity. Sodium 

content of a beverage has no effect on core temperature or on blood glucose, lactate and 

hemoglobin concentration. The physiological mechanism behind this positive effect 

should be clarified through further investigation. 
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RESVERATROL MITIGATES THE AGAING-INDUCED REDUCTION IN 

ENDURANCE CAPACITY IN SENESCENCE ACCLERATED MICE PRONE 8 

MICE (SAMP8). 

 

Sin, T.K.
1
, Yu, P.H.

1
, Pei, X.M.

1
, Yung, B.Y.

1
, Yip, S.P.

1
, Rudd, J.A.

2
 and Siu, P.M.

1 
 

1
Department of Health Technology and Informatics, Faculty of Health and Social 

Sciences, The Hong Kong Polytechnic University 
2
School of Biomedical Sciences, Faculty of Medicine, The Chinese University of Hong 

Kong 

 

Background: 

Weakness of the skeletal muscle often accompanies the aging process and severely 

restricts daily activities and increases susceptibility to falls in the elderly. Senescence 

Accelerated Mice Prone 8 (SAMP8) is characterized by accelerated aging and high 

resemblance to human-aging pathologies. Resveratrol is a natural polyphenol in grapes 

and red-wine with high anti-oxidative potency. Activation of Silent Mating Type 

Information Regulation 2 homolog 1 (SIRT1) by resveratrol protects aged mice from 

insulin resistance and deterioration in cardiac function. In the present study, we test the 

hypothesis that resveratrol mitigates the loss of endurance capacity in aged SAMP8 

through SIRT1. 

 

Methods: 

Senescence Accelerated Mice Prone 8 (SAMP8) (n=10) were randomly assigned to the 

following groups: 2-month (young), 10-month (aged) and 10-month with resveratrol 

treatment (aged+RSV). Resveratrol (4.9 mg/kg/day) was given orally to the aged+RSV 

mice for 8 months. Mice of respective ages were placed in a swimming pool 

(90x45x45cm). A clip equivalent to 4% body weight was applied to the tail and 

maximum swimming time was recorded. The mice were sacrificed and gastrocnemius 

muscles were collected for molecular analysis by Western blotting and real-time PCR. 

 

Results: 

The aging-induced reduction in endurance capacity (maximum swimming time) 

coincided with the reduced levels of nuclear SIRT1 in aged muscles. These reductions 

however, were mitigated by resveratrol treatment. Aging increased the contents of 

oxidative 4-HNE and nitrotyrosine and pro-apoptotic p53 whereas these elevations were 

significantly attenuated in muscles of resveratrol-treated mice. Moreover, resveratrol 

augmented the expression of anti-apoptotic Bcl2 and DNA repair repairing enzyme 

Rad23 and down-regulated pro-fibrotic collagen I and fibronectin in aged muscles.    

 

Discussion & Conclusion: 

The present data suggests that resveratrol improves the endurance capacity in aged mice 

through mitigating oxidative damages, apoptotic cell death and fibrotic deposition. 

Further efforts are required to elucidate the activation mechanisms of SIRT1 in 

resveratrol-treated muscles. 
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Background: 

Autophagy is an evolutionarily preserved catabolic mechanism that degrades long-lived 

proteins and malfunctioned organelles.  This mechanism is important in different 

physiological states – infection, starvation, cell repairing and cell death.  Recently, 

autophagy has been found to be regulated by exercise training.  The effect of short term 

acute exercise has been studied extensively.  Short term exercise is known to activate 

autophagy in skeletal muscles.  The activation of autophagy is important in maintaining 

cellular homeostasis and exercise performance.  Yet, the long term effect of exercise on 

the basal level of autophagy remains largely unknown.  This study tested the hypotheses 

that: 1) basal level of autophagy is elevated in skeletal muscle in animals performing long 

term habitual exercise (LTHE) and 2) LTHE leads to fiber type switching which is related 

to autophagic adaptation in skeletal muscle.   

 

Methods: 

Young adult rats were randomly assigned to control group and exercise group for an 

experimental period of 20 weeks.  Animals in the exercise group could access to an in-

cage running wheel with circumference of 1.19 m freely while animals in the control 

group were only housed in cages without the installation of running wheels.  The daily 

running distance was recorded by a magnetic digital counter.  Body weight and food 

intake were recorded weekly.  Blood, left ventricle, soleus and plantaris muscles were 

collected for analysis.   

 

Results: 

The real-time polymerase chain reaction (Q-PCR) revealed that there was no significant 

elevation in the expression of autophagic and apoptotic genes.  Western blot analyses 

were consistent with the Q-PCR findings, except the downregulation of Bax protein, in 

plantaris muscles from exercise group.  The protein content of LC3-II was significantly 

increased in skeletal muscle of animals from exercise group.  The LC3-II to LC3-I ratio 

had a trend to increase after exercise (p=0.07).  In addition, the peroxisome proliferator-

activated receptor gamma coactivator alpha (PGC-1α), an exercise-induced protein, was 

found increased significantly in skeletal muscle from the exercise group.  

 

Discussion & Conclusion: 

These results suggest that LTHE elevates basal level of autophagy evidenced by the 

enhanced autophagic flux in skeletal muscle which becomes more oxidative after LTHE.    

The muscle fibers shifting from type IIx to type IIa, possibly mediated by the exercise-

induced gene PGC-1α, after performing habitual exercise is correlated to the change of 

autophagic marker Atg 5. 
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Background: 

Previous studies has suggested that practice of judo could improve body composition, 

strength and endurance. It is unclear whether its practice could enhance cognitive 

functions. This study explored the effect of traditional judo training on  enhancing frontal 

lobe function particularly self-regulation among adolescent subjects.  

 

Methods: 

Twelve young judo athletes who had practiced judo regularly for 6.4 year and fourteen  

middle school students who had no experience in judo training completed a spatial cueing 

switch task. Both groups matched in age and education level. The spatial cueing switch 

task required subjects to switch their focus between two spatial dimensions (up-down, 

left-right) appeared on the computer screen. The reaction times and error rates of the task-

switch and the task-repetition conditions were measured. The 14 middle school students 

then completed a ten-week judo beginner training (1.5 hours per week). They completed 

the spatial cueing switch task for the second time after the training.  

 

Results:  

The judo athletes (-1.31% ± 6.28%) had significantly less switching cost (less error rate 

in task-switch  than task-repetition condition) than the students (14.11% ± 8.47%) (t=-

5.193, p<0.001). After the judo training, the students showed significant decreases in the 

switching cost (6.36% ± 8.24%)  (t=3.193, p<0.05). Nevertheless, their switching costs 

were still significantly higher than that of the judo athletes (t=-2.524, p<0.05). No 

significant differences were revealed in the subjects‘ reaction times across all conditions 

nor groups. 

 

Discussion & Conclusion:  

These results demonstrate that short-term judo training can improve self-regulation 

ability involving switching between tasks among adolescent subjects. Adolescent 

individuals  could benefit from long-term judo training as it appears to further reduce 

swtiching costs, reflects higher self-regulation ability. The practical values of judo 

training for enhancing self-regulation ability require further studies. 
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TOPICAL FISH OIL AND ULTRASOUND PHONOPHORESIS OF FISH OIL 

IMPROVE ACHILLES TENDON HEALING IN A RAT MODEL. 
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Background:  

Tendon injuries are common in sports and an effective treatment for tendon is vital to 

sports medicine and rehabilitation, therefore the present study aimed to (1) investigate 

the effects of topical fish oil on rupture tendon healing, and (2) compare the effect of 

topical fish oil (FO), therapeutic ultrasound (US), and therapeutic US coupled with FO 

(FU). 

 

Methods: 

Thirty 3-month-old female Sprague-Dawley rats with surgical hemi-transected right 

Achilles tendon were studied. The rats received daily treatment of either topical placebo 

ointment with vaseline (CON, n=9), topical FO (n=9), US alone (n=6), or combination 

of FO and US (FU, n=6). The treatments started on one day after surgery over a four-

week period. The fish oil used in FO group was mixed with vaseline to form an 

ointment. The US group received 4 minutes of pulsed ultrasound (1 MHz) at the 

intensity of 0.5W/cm
2
 with vaseline as the coupling gel.  The FU group was similar to 

the US group except the coupling gel for FU group was the fish oil ointment. On day 28, 

the rats were sacrificed and Achilles tendons were tested for load-relaxation, stiffness 

and ultimate tensile strength (UTS). Values of the injured side were normalized against 

the body weight of each animal in the analyses. 

 

Results: 

Results revealed significantly higher normalized stiffness (p<0.05) and UTS (p<0.05) in 

the FO, US and FU group than the CON. Significant difference was also found between 

FO and CON in load-relaxation.  

 

Discussion & Conclusion: 

Preliminary results revealed that fish oil ointment and therapeutic ultrasound treatment, 

either applied separately or in combination, would improve the biomechanical 

properties of the repairing rat Achilles tendons at 4 weeks post injury. Due to the 

relatively small sample size in US and FU, the possible differences of these two groups 

and FO may not be revealed and more samples are needed to differentiate the effects of 

these two treatment groups. 
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Background: 

Previous studies have shown that soccer training has positive impacts on cardiovascular 

capacity, bone minieralization, maximum muscle force output, postural balance and body 

fat reduction that are valuable to the health improvement in overweight and obese 

population. It is suggested that the odds of sustaining sport-related sprain injuries were 

greater among those overweight and obese population when comparing to normal weight 

population. The purpose of this study was to examine the effects of neuromuscular 

training on the risk factors of ankle sprain injury in soccer training. The hypothesis was 

that risk factors would be significantly reduced with the addition of neuromuscular 

training in soccer training. 
 

Methods: 

A total of 20 obese players (BMI >25), males adult, aged 18-45 were recruited in the 

community. All subjects were prospectively randomized into control group and 

intervention group. Control group was imposed with soccer and soccer-specific fitness 

training. Intervention group was imposed with proprioception training addition to soccer 

and soccer-specific fitness training. Single leg balance test was used to measure the 

balance ability in order to quantify the risk of ankle sprain. It was done before and after 

the 12-week intervention.  
 

Results: 

There is no significant difference between control group and intervention group in the 

average score of single leg balance test. Significant difference was found between the 

pre-test and post-test score of single leg balance test.   
 

Discussion & Conclusion: 

Results show that 12-week neuromuscular training has no significant effect on the risk 

factors of ankle sprain injuries. Further study is warranted to investigate if single leg 

balance test is a valid test on the risk factor of ankle sprain. Also, it is possible that 

increasing intervention period or the frequency of neuromuscular training in addition to 

soccer training could reduce the risk of sustaining ankle sprains. It is recommended that 

soccer training has a positive effect on reducing the risk factor of ankle sprain injury. 

Health professionals could consider soccer training as an intervention for improving the 

health status of overweight and obese population.     
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FOOTBALL PLAYERS: A STUDY OF RELIABILITY AND VALIDITY. 

 

Lee, J.W.
 1
, Yung, P.S.

1
, and Chan, K.M.

1
 

1
Department of Orthopaedics and Traumatology, Prince of Wales Hospital, The Chinese 

University of Hong Kong,China 

 

Background: 

Isokinetic hamstring strength test is considered as a golden standard for identifying 

players with increased risk of hamstring injuries. However, those testing protocols were 

time consuming and inconvenient. The aim of this study was to examine the reliability 

and validity of a novel mobile device based hamstring strength test in soccer players. 

 

Methods: 

30 soccer players were recruited from local professional football teams. In the CUHK 

hamstring strength test (CUHK test), a smartphone was attached on subject’s lower back. 

Subjects were instructed to lower the upper body from a kneeling position until the point 

he cannot sustain. Trunk forward flexion angle and angular velocity were recorded by the 

device. In the isokinetic hamstring strength test, subjects’ concentric and eccentric 

hamstring peak torque were measured. Pearson Correlation, linear regression and intra-

class correlation coefficient (ICC) were used to examine the validity and reliability. The 

significant level was set at 0.05 level. 

 

Results: 

Result shown that the reliability was good, R=0.845. The CUHK strength test result was 

highly correlated with isokinetic hamstring peak torque at ecc 30°/s, con 60°/s, con°/s 

respectively, i.e. R= 0.81, 0.73 and 0.66. Linear regression analysis shown that the 

CUHK test was the best to predict isokinetic eccentric hamstring performance at 30 °/s 

(R
2
=0.66, P<0.001). 

 

Discussion & Conclusion: 

CUHK hamstring strength test is a reliable and valid tool to examine athletes’ hamstring 

muscle performance. Clinician and sports coaches may adopt this test for screening and 

monitoring athletes or patients during rehabilitation or preseason period. Individualized 

rehabilitation or strength training recommendation could be made based on the test result. 
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Background: 

Insufficient scapular upward rotation is believed to cause the mechanical entrapment of 

the subacromial soft tissues and result in shoulder impingement. This study aimed to 

compare the scapular upward rotation between sedentary controls, athletes of overhead 

sports with and without shoulder impingement syndrome (SIS).    

 

Methods: 

Ninety-five individuals (mean age=22.6 ± 4.2) were tested and among them, 29 were 

healthy untrained individuals and 66 were athletes with half of them having SIS.  The 

scapular upward rotation with reference to the horizontal was measured using digital 

inclinometer attached to a metal rod.  The aligning of the inclinometer over the scapula 

was referenced from two bony landmarks over the postero-lateral acromion and the root 

of the scapular spine. The scapular upward rotation was measured during arm at rest (0° 

of abduction), and static arm holding at 45°, 90°, and 135° degree and the subject’s 

maximum achievable range of abduction.  Two measurements were recorded in each arm 

position and were averaged for analysis. Isometric strengths of UT, middle trapezius 

(MT), lower trapezius (LT), and serratus anterior (SA) were measured by microFET2 

Digital Handheld Dynamometry. 

 

Results: 

Athletes without SIS demonstrated more scapular upward rotation than sedentary controls 

during arm at rest (1.12°, p=0.04), arm at 90° (3.26°, p=0.00), 135° (4.07°, p=0.01), and 

maximum abduction (7.40°, p=0.00).  Athletes with SIS showed less scapular upward 

rotation than their healthy counterparts during arm at 90° (2.74°, p=0.01) and maximum 

abduction (7.89°, p=0.00).  Correlation analysis showed stronger middle trapezius was 

associated with more scapular upward rotation during arm at rest (r=0.25, p=0.015), 45° 

(r=0.22, p=0.04), and maximum abduction (r=0.26, p=0.014). Stronger serratus anterior 

was associated with more scapular upward rotation during arm at 90° abduction (r=0.24, 

p=0.03) and stronger lower trapezius was associated with more scapular upward rotation 

during maximum abduction (r=0.21, p=0.04). 

 

Discussion & Conclusion: 

An increase in scapular upward rotation may be a favorable adaptive pattern in athletes 

with repetitive overhead activities so as to increase the subacromial space by elevating 

the anterior acromion. However, decreased scapular upward rotation may expose the 

athletes to greater risk of shoulder impingement.  Strengthening of the scapular muscles 

is essential for the rehabilitation and prevention of shoulder disorders in athletes of 

overhead sports. 
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Background: 

Kinesio tape (KT) is a common therapeutic intervention for sportsmen. There are 

considerable amount of evidence of KT in many clinical applications, including muscle 

performance facilitation. However, these clinical effects can be accounted by placebo effects 

only. A true-placebo KT condition is hindered by the low feasibility to effectively induce 

temporary tactile sensation blockage in human skin. Deception in healthcare research is a 

well-established method to eliminate the placebo effects of an intervention, if it induces no 

extra risk to the participants. Therefore, we used a deception design to examine the true 

effects of KT on the isokinetic functions in a group of laypeople who are novice about KT. 

 

Methods: 

Fourteen healthy participants (six men) who were novice about KT were recruited. A 

screening questionnaire was used to exclude participants who potentially acquainted the 

application of KT. All participants attended three isokinetic knee testing sessions with each at 

least seven days apart. Maximal concentric knee extension was measured at two angular 

velocities (60 and 180/s) for ten repetitions in a randomized order. The participants were 

blindfolded during the setup of isokinetic muscle evaluation and they were told that a series 

of adhesive muscle sensors might be applied on their thigh. Indeed we applied KT in different 

sessions in a randomized order. The conditions were “true KT condition”, “sham KT 

condition”, and “untapped condition”. In the true KT condition, we applied KT, from the 

direction of origin to insertion with 35% of its maximal length tension, overlying the vastus 

medialis and rectus femoris of the dominant leg. In the sham KT condition, the procedure 

was identical with the treatment condition except we applied no additional tension on the tape. 

In the untapped condition, participants received no taping. Normalized peak torque (NPT), 

time to peak torque (TPT), and normalized total work done (TWD) were compared between 

conditions using one-way ANOVA at different angular velocities. 

 

Results: 

Upon the completion of the study, all the participants were confirmed that they were ignorant 

about KT and they were deceived throughout the experiment. No significant difference was 

found in NPT, TPT, and TWD between three taping conditions at slow (p ranged from 0.779 

to 0.939) and fast contraction speed (p ranged from 0.711 to 0.85).  

 

Discussion & Conclusion: 

These results demonstrated that, after elimination of placebo effects, KT did not facilitate 

muscle performance, in terms of generating greater peak torque, inducing earlier onset of 

peak torque, or yielding higher total work done. These findings indicated that previously 

reported muscle facilitatory effects of KT may be resulted of placebo effects only. 
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Background: 

The etiology and mechanism of subacromial impingement was not fully understood. It 

was postulated that the narrowed subacromial space was the main cause for subacromial 

impingement. However, the findings were controversial. This study is to explore the 

correlation of change of subacromial space with functional level of sports in overhead 

athletes. 

 

Methods: 

24 male overhead athletes with subacromial impingement were recruited. They at least 

involved in overhead sports regularly with not less than 4 hours of training per week.  

They were recruited if they were positive in Neers, Hawkin’s Kennedy and empty can 

test. The subacromial space was measured with an Ultrasound machine when the affected 

shoulder was positioned at 0
0
, 30

0
 and 60

0
 of shoulder abduction. Functional disability 

was measured using the Sport score of the Disability in Arm Shoulder Hand. 

 

Results: 

The subacromial space changed from 0.95±0.15 to 0.95±0.17  and from 0.95±0.17 to 

0.83±0.19  when the shoulder was abducted from 0° to 30° and  30° to  60° , respectively. 

It was found that the changes of subacromial space between 30° and 60° and between 0°  

to 60°   were negatively correlated with DASH (sports score) (r=-0.470 and -0.449, 

respectively; all p <0.05) 

 

Discussion & Conclusion: 

Our findings suggest that the smaller the change in the subacromial space from 30° to 60° 

and 0° to 60°, the lesser disability in sports that the overhead athletes are having. It 

implies that inability to control the subacromial space during the early phase of shoulder 

abduction is associated with a higher disability in the overhead athletes with shoulder 

impingement syndrome.  
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Objective: 

To investigate the effects of different modes of whole body vibration training on muscle 

size of vastus medialis, muscle strength and functional mobility in seniors with 

sarcopenia. 

 

Methods: 

This is a randomized controlled clinical trial.  Thirty-nine senior subjects with clinical 

manifestation of sarcopenia  (age: 76.4±4.9y; height: 154.2±7.5cm; weight: 55.8±9.1kg) 

were recruited.  Subjects were randomized into four groups, namely, low vibration 

frequency and long exercise duration (LG, 20Hz & 180s, n=9), medium vibration 

frequency and medium exercise duration (MG, 40Hz & 90s, n=12), high vibration 

frequency and short exercise duration (HG, 60Hz & 60s, n=11) and a control group (n=7). 

Participants in the three exercise groups were trained three times a week for 12 weeks. 

The participants in control group were asked to maintain their normal activity levels 

during the whole study. The cross-sectional area (CSA) of vastus medialis was measured 

with ultrasound imaging and isometric and isokinetic strength was assessed with an 

isokinetic dynamometer. Functional mobility was evaluated with Time up-and-go test, sit-

to-stand test, and a 10-meter walking test. All the tests were conducted at baseline, 6 

weeks, 12 weeks, 18 weeks and 24 weeks.  

 

Results: 

Thirty-seven participants completed the study and they were included in the intention-to-

treat analysis (ITT). Across the training groups, significant time effects were found for 

muscle strength and functional mobility, but not for CSA of vastus medialis. Only MG 

group was found to have significantly improved the muscle strength and functional 

mobility in the first 6 weeks of training (p<0.05). In the follow-up period, most 

improvements can only be maintained in the first 6 weeks of follow-up. 

 

Conclusion: 

A 12-week whole body vibration training program had significant positive effects on 

muscle strength and functional mobility, but not muscle size of vastus medialis. The 

finding suggests that the optimal training mode for improving the muscle strength and 

functional performance in people with sarcopenia was with medium vibration frequency 

and medium exercise duration.  

 

 

 
  



Abstracts 

 27 

GHRELIN PROTECTS SKELETAL MUSCLE FROM DOXORUBICIN-

INDUCED INJURY. 

Yu, P.H.
 1

, Pei, X.M.
 1
, Sin, T.K.

 1
, Yip, S.P.

 1
, Yung, B.Y.

 1
 and Siu, P.M.

 1
 

1
 Department of Health Technology and Informatics, Faculty of Health and Social 

Sciences, The Hong Kong Polytechnic University 

 

Background:  

Doxorubicin is a potent anti-cancer drug that has been used for treating a wide range of 

cancers. Its multi-organ toxicity has largely limited its clinical usage. More than 30% of 

cancer patients suffer from cachexia characterized by significant weight loss and muscle 

wasting. Application of doxorubicin may further compromise muscle function in 

cachectic cancer patients. Ghrelin is a potential candidate for treating cancer cachexia 

while its anti-oxidative, anti-fibrotic and anti-inflammatory effects has been demonstrated. 

This study aimed to investigate whether ghrelin protects skeletal muscle from 

doxorubicin-induced damage.  

Methods:  

Wild type adult C57BL/6 mice were randomly assigned to saline control group (CON; n 

= 7), doxorubicin group (DOX; n = 7), doxorubicin with treatment of ghrelin group 

(DOX+Ghrelin; n = 7). Mice in all groups were injected with doxorubicin (15 mg/kg, i.p.) 

at the beginning except the mice in the CON group received saline as a placebo. Mice 

assigned to the DOX+Ghrelin then received ghrelin treatment (100 μg/kg, i.p.) every 12 

hours while mice in both the CON and DOX groups received same volume of saline as a 

placebo. All mice were sacrificed 5 days after the first injection and gastrocnemius 

muscles were collected.  

Results: 

Histological analysis revealed that abnormal high percentage of centronucleated fibers 

was only observed in doxorubicin-treated muscle. The increase in number of TUNEL 

positive nuclei and elevation of apoptotic DNA fragmentation in doxorubicin-treated 

muscle was accompanied by the upregulation of Bax, whereas these changes were not 

found in mice receiving ghrelin treatment. Protein abundances of LC3 II/I ratio, Atg12-5 

complex, Atg5 and Beclin-1 were not changed after doxorubicin administration but 

upregulated by ghrelin administration.  

Discussion & Conclusion: 

Our data suggest that ghrelin protects skeletal muscle from doxorubicin-induced damage 

by upregulating autophagy and suppression of apoptosis. 

  



Abstracts 

 28 

CHANGES IN ELASTIC PROPERTIES OF PATELLAR TENDON IN 

ATHLETES WITH UNILATERAL PATELLAR TENDINOPATHY AND ITS 

RELATIONSHIP WITH FUNCTIONAL ABILITIES AND PAIN. 

Zhang, Z.J.
1
, Lee, A.W.C.

1
 and Fu, A.S.N.

1 

1
Department of Rehabilitation Sciences, The Hong Kong Polytechnic University, Hung 

Hom, Kowloon, Hong Kong, China 

 

Background: 

Patellar tendinopathy (PT) is one of the most common musculoskeletal disorders among 

athletes related to in jumping sports. The tendinopathy may influence the elastic 

properties of tendon and pain as well as functional abilities.  The purposes of this study 

were to compare the elastic properties of healthy and patellar tendon with tendinopathy in 

athletes with unilateral PT and examine its relationship with the intensity of pain and 

functional abilities. 

 

Methods:  

Fourteen male athletes participated in jumping sports aged between 18 and 31 with 

unilateral PT were enrolled. The morphological and elastic properties of the patellar 

tendon were assessed by the grey and elastography mode of an Ultrasound machine 

(Supersonic Imaging, Aix-en-Provence, France). The Victorian Institute of Sport 

Assessment-patella (VISA-p) scale was used to evaluate functional abilities of athletes as 

well as the intensity of pain during certain activities.   

 

Results: 

Significantly higher shear elastic modulus (from 15.74 kPa to 85.64 kPa; by 46.8%), 

thicken tendon (from 0.55cm to 1.04cm; by 36.0%) and larger CSA (from 1.16cm
2
 to 

2.18cm
2
; by 14.7 %) were found in the patellar tendon with tendonopathy when 

compared the healthy side (using paired tests, all p<0.05).  Significant correlations were 

identified between side-to-side differences in patellar tendon shear elastic modulus and 

the VISA score (rho=-0.81; p<0.05); as well as the intensity of pain during down stairs, 

lunging and single leg jumping (rho ranged from 0.69 to 0.77; p<0.05) .  

 

Discussion & Conclusion: 

The patellar tendon with tendonopathy is stiffer, thicker and larger when compared with 

the non-painful side. Side-to-side difference in the elastic modulus is related to 

dysfunction and pain perceived from the athletes during some common activities. 

 



Poster Presentation 

 29 

Author Title of paper 

Shamkhy, B. A. COMPARED THE POWER CURVE AND TIME AS A FUNCTION 

TO THE ACCURACY OF THE PERFORMANCE OF STRAIGHT 

PUNCH AND MOST IMPORTANT VARIABLES KINEMATICS IN 

SOME MARTIAL ARTS PLAYERS BY USING COMPETITOR 

DEFAULT 

Yung, K.K., Lee, J.W., 

Fong, D.T., Yung, P.S. 

and Chan, K.M. 

EFFECT OF A 12-WEEK SPRINTING EXERCISE INTERVENTION 

ON HAMSTRING STRAIN INJURY RISK FACTORS IN YOUNG 

FOOTBALL PLAYERS 

Mak, V.Y. H., Chan, 

H.C.K., Yung, P.S.H. 

and Chan, K.M. 

A 4-WEEKS STUDY ON THE EFFECTS OF PILATES TRAINING 

ON LUMBO-PELVIC STABILITY, MUSCLE ENDURANCE AND 

FLEXIBILITY: ARE THERE ANY DIFFERENCES BETWEEN 

MAT-BASED AND REFORMER-BASED TRAINING 

Wong-Yu, I.S., Mak, 

M.K.Y., Woo, J., Ge, 

G.L., Lin, M.P., Lam, 

K. and Li, L. 

EFFECTS OF AN UPPER LIMB EXERCISE AND FINGER 

KNITTING TRAINING PROGRAM ON ENHANCING HAND 

DEXTERITY, FUNCTIONS AND STRENGTH IN COMMUNITY-

DWELLING OLDER PEOPLE: A PILOT STUDY 

Lee, A.W.C., Zhang, 

T.Z.J., Kot, B.C.W., 

Ng, G.Y.F. and Fu, 

A.S.N. 

CORRELATION BETWEEN COMPUTERIZED FINDINGS ON 

VASCULARITY USING POWER DOPPLER 

ULTRASONOGRAPHY AND FUNCTIONAL SINGLE LEG SQUAT 

TEST IN PATIENTS WITH PATELLAR TENDINOPATHY 

Yu, J., Sit, C.H.P., 

Burnett, A.F., Ha, 

A.S.C. and Capio, C.M. 

THE EFFECT OF FUNDAMENTAL MOVEMENT SKILLS 

TRAINING ON FMS PROFICIENCY IN CHILDREN WITH AND 

WITHOUT DEVELOPMENTAL COORDINATION DISORDER 

Shen, X. and Mak, 

M.K.Y.  

 

EFFECTS OF COMBINED LABORATORY-BASED AND HOME-

BASED BALANCE TRAINING ON FALL PREVENTION IN 

PATIENTS WITH PARKINSON’S DISEASE 

Luo, Y. and Siu, P.M. INFLUENCE OF HABITUAL EXERCISE ON EXPRESSION OF 

BRCA2, XRCC4, MRE11A AND MGMT IN HEART AND 

SKELETAL MUSCLE 

Chung, M.W.M., 

Yeung, S.S.M., Wong, 

A.Y.L. and Lee, R.Y.W. 

KINEMATIC ANALYSIS OF THE LUNGE ATTACK ACTION AS 

PERFORMED BY ELITE ABLE-BODIED FENCERS AND THE 

WORLD-CLASS WHEELCHAIR FOIL FENCERS 

Zhang, Z., Ma, J., 

Wang, H. and Zhang, Y. 

COMPARISON OF ENERGY EXPENDITURE THROUGH 

ACCELEROMETER PREDICTING EQUATION AND INDIRECT 

CALORIMETRY AMONG NORMAL-WEIGHT AND OBESE 

CHINESE CHILDREN AGED 7-14 YEARS 

  



Poster Presentation 

 30 

COMPARED THE POWER CURVE AND TIME AS A FUNCTION TO THE 

ACCURACY OF THE PERFORMANCE OF STRAIGHT PUNCH AND MOST 

IMPORTANT VARIABLES KINEMATICS IN SOME MARTIAL ARTS PLAYERS 

BY USING COMPETITOR DEFAULT. 

 
Shamkhy, B. A.1 
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Background: 

To study the effectiveness of the strike straight in terms of variables Kinematics  and study 

curve of power and time for this skill or use methods, tools and technical equipment of 

different enables students to identify the details of precision machine gives us indicators 

(strengths and weaknesses in the technical performance of the skill), which was unable to 

researchers previously to reach accurate results The objective of the lack of laboratory 

equipment and tools so special Hence the study and discuss the characteristics curve (force - 

time) to get to know (maximum and less powerful registered on the curve, the maximum and 

minimum length of time for such a force, average power) using competitor Default to 

measure objectively blow simulate the atmosphere of competitions and tournaments as well 

as to identify some of the variables Kinematics (angle starting, the starting speed, etc) that 

affect this skill. 

Methods: 

By using a sample composed of 12 players and is divided into (Boxing 4players ,  Mwai Tai 

4players ,Kung Fu 4players) where you will stand the player in front of platform strength and 

sheds on this platform Data Show number two for a rival offer already been filmed through a 

camera three-dimensional as the players put on their eyes polarized glasses to watch the 

player offered by two data Shaw on a force platform, which sees the player to see the three-

dimensional simulated virtual reality during the match. 

Results: 

Significant differences between the variables surveyed Biomechanics and the game as it was 

as follows: - 

• The existence of significant differences in the variables (total power, average power, Power 

curve and time, maximum power) in favor of a game Mwai Tai. 

• The existence of significant differences in the variables (total performance time, time punch, 

shoulder angle, angle of inclination of the trunk) in favor of the boxing game. 

• The existence of significant differences in the variables (punch speed) and in favor of Cake 

game boxing 

• There are significant differences in the variables (knee angle, angular velocity) when the 

members of the sample. 

Discussion and Conclusion: 

These results demonstrate the focus of the study on the amount of force exerted and the time 

by the player during a certain period of time to get to know the true values of force exerted 

during the motor performance to reach higher achievement and link variables Kinematics 

task with a direct impact on the power curve and time. That is because of the strike force of a 

direct impact on getting points or settle the game knockout by using The impact of default 

competitor in the effects to be simulated in a real game. 
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Background: 

Hamstring strain injury is the most common muscle injury in football and comes with a 

high reinjury rate. Currently, most of injury prevention exercise solely focus on the 

hamstring injury prevention and neglect the need for performance enhancement, which 

might decrease the efficiency and compliance of the training sessions. The purpose of this 

study was to determine if a 12-week sprint training programme is effective in reducing 

hamstring strain injury risk and improving playing performance. The programme focused 

on developing correct sprinting movement pattern and strengthening hamstring muscles. 

 

Methods: 

A Hong Kong football club under-17 and under-19 youth teams were invited to join the 

training programme. The programme consisted of two 25-minute training sessions per 

week for 12 weeks and was done as a warm-up programme prior to regular football 

training. The isokinetic hamstring strength and field-based performance test were 

recorded before and after the intervention to evaluate the efficacy of the programme. 

 

Results: 

Twenty-two adolescent male football players participated in this study. They showed a 

significant improvement in isokinetic hamstring muscles concentric strength 60°/s and 

240°/s by an average of 24.89% and 31.48% (p<0.001) respectively. H:Q ratio at both 

speed increased by 22.45% and 48.42% respectively (p<0.001). Regarding the playing 

performance, the time for 30m maximal speed running was significantly 3.14% shorter in 

the post-test (p<0.001). Countermovement jump height also increased significantly by 

8.46% (p=0.006). 

 

Discussion and Conclusion: 

The training programme seems to be effective in reducing hamstrings strain injury and 

enhancing playing performance. This programme should be further investigated and be 

introduced as an integral part of youth football training. 
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Background: 

Pilates exercises are advocated to be effective in improving lumbo-pelvic stability, endurance and flexibility. 

Previous studies supporting that were mostly done with Mat-based Pilates. This study investigated the 

efficacies of Mat-based and Reformer-based Pilates in improving lumbo-pelvic stability, muscle endurance 

and flexibility amongst healthy adults, and if there are any differences between their effects.  

 

Methods: 

A sample of 20 healthy adults was recruited and allocated to two intervention groups: Mat-based and 

Reformer-based. The intervention was conducted in eight 45-minutes sessions over four weeks. Lumbo-

pelvic stability, muscle endurance and flexibility were measured as outcomes of sit-and-reach test, single 

leg raise test, straight leg lowering test and one-minute curl-up test before and after the intervention. Paired 

t-test and Analysis of Variance (ANOVA) were employed for statistical analysis. 

 

Results: 

Both Mat-based and Reformer-based groups showed statistically significant improvement (p  0.05) in 

lumbo-pelvic stability, muscle endurance and flexibility. However, there was no significant difference 

observed for the results between the two groups amongst all pre-and-post tests.  

 Mat-based Reformer-based 

 Pre-test Post-test Pre-test Post-test 

Sit-and-Reach (cm)  28.3 (8.36) 32.0 (8.54) * 28.4 ( 12.80) 31.55 (11.70) * 

Single Leg Raise 

(degrees)  

64.4 (9.29) 81.2 (9.03) * 68.3 (9.93) 86.35 (6.12) * 

Straight Leg Lowering 

(degrees)  

23.1 (9.97) 49.6 (7.96) * 22.0 (14.67) 54.4 (11.13) * 

One-minute Curl-up 

(repetitions)  

18.1 (10.53) 30.5 (13.31)* 13.3 (15.7) 24.8 (19.87) * 

 

Looking at the test results more related to abdominal strength and endurance i.e. Straight Leg Lowering and 

One-minute Curl-up tests, Reformer group showed better improvements. For Straight Leg Lowering Test, 

Mat group recorded an improvement of 115% whereas Reformer group recorded 147% improvement. For 

One-minute Curl-up Test, Mat group exhibited an improvement of 69% while Reformer group's 

improvement was 86%. The differences between them are quite solid, though not statistically significant. 

 

Discussion and Conclusion: 

In conclusion, eight 45-minutes sessions of Pilates training in four-weeks were sufficient to significantly 

improve lumbo-pelvic stability, muscle endurance and flexibility amongst healthy adults. Both Mat-based 

and Reformer-based Pilates had similar result. However, no significant difference was found between them. 

Further investigations on their efficacies are needed.  
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Background: 

Older adults have a common problem of impaired fine motor skills due to aging. Their hand 

dysfunction would result in reduced ability to perform functional and recreational activities as 

well as activities of daily living. A small number of laboratory-based studies have shown that 

exercise training with simple basic tasks can promote hand strength and dexterity.  But those 

studies did not focus on improving overall hand functions. This pilot study aimed to develop a 

community-based upper limb and finger-knitting exercise program, and to investigate its effects 

on enhancing manual dexterity, hand functions and muscle strength in older persons. 

 

Methods: 

Twelve older female subjects (mean age= 70.8±5.2) without cognitive deficits (MMSE>24), and 

significant neurological and musculoskeletal impairments affecting upper limb and hand 

functions were recruited from a local Neighbourhood Elderly Centre (NEC). The 6-week, 1.5 

hour per week program was conducted by a physiotherapist and an instructor in the NEC. The 

protocol consisted of upper limb and hand mobilizing and strengthening exercises as well as 

finger knitting training for completing a designated product. The primary outcome measures 

included timed measure of seven different hand functions by the Hong Kong version of Jebsen 

Hand Function Test (JHFT) and hand dexterity timed measure by grooved pegboard test (GPT). 

The secondary outcomes on grip and pinch grip strength were recorded using Jamar 

Dynamometer and Pinch Gauge. 

 

Results: 

Paired samples t-tests were used to compare the mean values between pre- and post-test. 

Immediate post-training, there were significant decreases in JHFT and GPT time in both hands. 

The mean difference in JHFT time for the dominant hand was -12.4±8.8s (p<0.001) and for the 

non-dominant hand was -18.5±17.1s (p<0.01).The mean difference in GPT time for the dominant 

hand was -13.0±10.2s (p<0.01) and for the non-dominant hand was -15.6±13.9s (p<0.01). There 

were also significant increases in bilateral pinch grip strength (by 0.8±0.9kg for the dominant 

hand and 0.7±0.8kg for the non-dominant hand, p<0.05). The power grip strength for the 

dominant hand significantly increased by  

 1.8±2.2kg (p<0.05). 

 

Discussion & Conclusion: 

This pragmatic exercise program is found to be beneficial in short-term to improve hand 

functions, manual dexterity, pinch and power grip strength in community-dwelling older persons. 

Further efficacy investigation using randomized controlled trial with a larger sample size and 

longer follow-up period is recommended. 
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Background: 

The aim of the study was to correlate findings on vascularity using power Doppler 

ultrasonography (PDU) and functional single leg squat test in patients with patellar 

tendinopathy. 

     

Methods: 

PDU was performed on twenty-three jumping athletes (age range: 19-27 years, mean age 

21.4 years) with patellar tendinopathy (11 unilateral, 12 bilateral). The vascularity was 

quantified using ultrasound images by a customized software program. Vascular index 

(VI) was calculated from the software program as the ratio of the number of color pixels 

to the total number of pixels within a standardized selected area of proximal patellar 

tendon. The athlete then performed a single leg squat test. Knee angle at which pain starts 

to elicit in single leg squatting at decline board was evaluated. 

 

Results: 

Tendon VI was negatively correlated to the pain-free squat angle (r=-0.62; p=0.03).  In 

other words, the more vascularity found in the tendon, the less pain-free angle the 

subjects were able to squat. 

     

Discussion & Conclusion: 

The computerized vascular index could be one of the indicators to reflect the severity or 

functional dysfunction of athletes suffering from patellar tendinopathy. It may be helpful 

to evaluate treatment and monitor the progress after intervention in future studies. 
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Background: 

The mastery of fundamental movement skills (FMS) in childhood forms the basis for developing 

future specialized motor skills and an active lifestyle. Error-reduced learning paradigm prevents 

errors during practice by manipulating the difficulty of task and has been used to improve FMS 

proficiency in typically developing (TD) children and children with intellectual disabilities. 

Children with Developmental Coordination Disorder (DCD) present with poor motor 

coordination that may interfere with their daily activities. The purpose of this study was to 

examine the effect of FMS training on FMS proficiency in children with DCD.  

 

Methods: 

A total of 84 children aged 7 to 10 years were involved. Of all participants, 22 children with DCD 

and 17 TD children underwent FMS training in a school setting for six weeks. Regular physical 

education lessons were delivered as a control condition in two other groups of their counterparts 

(16 DCD, 29 TD). Two sessions were conducted per week, with each session lasting for 35 

minutes. Children who were in FMS training groups practiced five FMS (locomotor: running, 

jumping; object control: catching, kicking, overhand throwing) underpinned by the error-reduced 

learning paradigm. Five FMS were tested using components of the Test of Gross Motor 

Development-Second edition (TGMD-2). Each participating child attended scheduled TGMD-2 

test for three times (i.e., before intervention, 1-week post intervention, 6-week post intervention).  

Repeated-measured ANCOVA was used to determine the intervention effect utilizing baseline 

score and other key confounders as covariates.  

 

Results: 

At baseline, children with DCD demonstrated poorer locomotor skills (jumping) and object-

control skills (catching and throwing) compared with their TD counterparts. Results showed that 

the FMS training was effective in improving both locomotor (jumping) and object-control 

(catching) skills in children with DCD and that their improvement of catching could sustain for at 

least six weeks. Children with DCD and TD children who received FMS training scored 

significantly higher in kicking than their counterparts in a control condition at six weeks after the 

intervention.  

 

Discussion & Conclusion: 

The findings suggest that FMS training appears to be effective in improving both locomotor and 

object control skills proficiency of children with DCD. FMS training underpinned by error-

reduced learning is an effective school-based training program for both children with and without 

DCD.  



Poster Presentation 

 36 

EFFECTS OF COMBINED LABORATORY-BASED AND HOME-BASED BALANCE 

TRAINING ON FALL PREVENTION IN PATIENTS WITH PARKINSON’S DISEASE. 

 

Shen, X. 
1,2

 and Mak, M.K.Y.
 1
 

1
Department of Rehabilitation Sciences, Hong Kong Polytechnic University, Hong Kong, China 

2
Department of Physiotherapy, Guangdong Provincial Work Injury Rehabilitation Hospital, 

Guangzhou, China 

 

BACKGROUND: 

Previous studies with home-based training as a whole or partial training programme showed no 

effectiveness on fall prevention in patients with Parkinson’s disease (PD). This could be 

attributable to sub-optimal training intensity and a lack of supervision during home-based training. 

The present study combined laboratory-based training with home-based training and provided 

patients intensive training targeted at enhancing their anticipatory postural adjustment and 

response to perturbation. We aimed to examine the effectiveness of this blended laboratory-home 

balance training programme on fall prevention in patients with PD.  

 

METHODS: 

Eligible PD subjects were randomly allocated to an experimental group given balance training 

(BAL, N=26) and an active control group undertaking strengthening exercises (CON, N=25). The 

training consisted of two phases of 4-week laboratory-based training and one 4-week home-based 

training phase in between. The laboratory-based training comprised of repetitive volitional 

stepping, stepping response to external perturbation. The home-based training exercises were 

similar to those of the laboratory-based training phases in skill or movement requirements. The 

number of fallers and fall rate were used as primary outcome, and Activities-specific Balance 

Confidence (ABC) scale, single-leg-stance-time, self-selected gait velocity and stride length as 

secondary outcomes. Fall incidence was recorded over 15 months after the baseline assessment 

(Pre). Other tests were performed at Pre, after 3-month intervention (Post3m), at 3 months (Post6m) 

and 12 months (Post15m) after treatment completion. 

 

RESULTS: 

Forty-five subjects who completed the 3-month training were included in the data analysis. There 

were fewer fallers in the BAL than in the CON group at Post3m, Post6m and Post15m (p<0.05). In 

addition, the BAL group had lower fall rate than the CON group at Post3m and Post6m (odds 

ratio:0.111-0.188, P<0.05), and marginally so at Post15m (odds ratio:0.407, P=0.057). The ABC 

score improved marginally at Post3m, significantly at Post6m and Post15m only in the BAL group 

(p<0.05).  Only the BAL group improved single-leg-stance time at Post3m, Post6m and Post15m 

(p<0.05). For gait characteristics, both subject groups increased gait velocity, but only the BAL 

group increased stride length at Post3m, Post6m and Post15m (p<0.05).   

 

DISCUSSION & CONCLUSION: 

We are the first study to report that combined laboratory-based and home-based balance training 

reduced falls and improved balance and gait performance and balance confidence for a duration 

of 12 months after treatment completion. Our positive findings provide evidence for the clinical 

use of combined laboratory-based and home-based balance training in reducing falls in people 

with PD. 
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Backgrounds: 

Physical activities are well known to be beneficial to human beings, which can improve 

overall health and delay aging. The underlying mechanisms for its beneficial effects are 

not well understood. It is widely accepted that accumulation of DNA damage is 

associated with aging, which posits that accumulation of DNA damage leads to cell 

senescence and eventually organism aging. As the most toxic DNA damage, DNA double 

strand break (DSB) has been found to accumulate in aged cells. Other than DSB, DNA 

methylation is another important DNA damage jeopardizing genome integrity. Besides 

the ongoing DNA lesion production, the DNA damage repair ability is subject to age-

related changes and deterioration. 

Therefore, it is logical to speculate that exercise may induce up-regulation of DNA repair 

enzymes and thus provide better DNA protection and eventually delay aging. This study 

examined the effects of 8-week habitual voluntary exercise on expression of DNA 

damage repair enzymes (Brca2, Xrcc4, Mre11A and Mgmt) in cardiac and skeletal 

muscle. 

 

Methods: 

Eighteen rats were randomly divided into 8-week exercise and sedentary group. 

Exercise rats had free access to the in-cage running wheel while control rats were housed 

in cage without running wheel. After the experiment period, left ventricle and soleus 

tissue samples were taken, followed by RNA extraction and reverse transcription. In this 

study, levels of Mre11A, 

Xrcc4, Mgmt and Brca2 expression were investigated by relative quantitative real-time 

RT-PCR technique. 

 

Results: 

The Mre11A expression in cardiac muscle was significantly increased (p=0.026) after the 

8-week habitual exercise when compared to sedentary control group, while expression of 

Mre11A in soleus did not change. No significant difference was found for expression of 

Xrcc4 or Mgmt in either heart or soleus tissue samples (p>0.05). The expression level of 

Brca2 in both cardiac muscle and soleus were below the level of detection. 

 

Discussion & Conclusion: 

The experiment demonstrated that after 8-week habitual exercise the expression of 

Mre11A in cardiac muscle tissue sample were significantly increased, which may 

contribute to the underlying mechanisms of beneficial effects of physical activities by 

providing better DNA protection. 
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Background: 

Prior research reported high prevalence of shoulder injuries in wheelchair fencers with poor trunk 

control. While the cause of the prevailing shoulder injuries in these fencers remains unknown, a 

good understanding of wheelchair fencing biomechanics may help investigate the mechanisms of 

wheelchair fencing injuries. To our knowledge, no biomechanical study has yet conducted to 

examine the upper limb kinematics during wheelchair fencing. As such, this study aimed to 

quantify and compare the upper limb kinematics of able-bodied (AB) fencers, and wheelchair 

fencers with (Category A: CA) or without active trunk control (Category B: CB) during lunge 

attacks (a fundamental technique for score in fencing). 

 

Methods: 

An 8-camera optical motion analysis system was used to measure the fencing arm movements of 

45 world-class Chinese male foil fencers (15 AB; 15 CA and 15 CB). Each fencer sat in a 

stationary wheelchair and performed lunge attacks at their highest speed to a target set at four 

predetermined distances in a randomized order. Upper limb kinematic variables (angular 

displacement, peak linear & angular velocity) and inter-joint movement coordination index (peak 

cross-correlation coefficient and time lag) for each fencing group at different fencing distances 

were computed and averaged for analysis. Repeated measures ANOVAs were employed to 

compare the within- and between-group differences in the kinematic variables. Tukey honestly 

post-hoc test was followed with Bonferroni adjustment if significant differences were observed in 

either main effects or interaction effects. The significance level was set at 0.05. 

 

Results: 

All fencing group exhibited a similar lunge pattern at different fencing distances. However, 

kinematic outcomes varied across the three fencing groups as fencing distance increased. 

Compared with AB and CA fencers, CB fencers demonstrated significantly larger shoulder 

angular displacement, and lower peak shoulder and elbow horizontal linear and angular velocity 

at longer fencing distances, p<0.05. High inter-joint coordination was found between shoulder 

and elbow joints in all fencing groups that indicate the close coupling of movements. However, a 

significant delay of elbow extension movement was noted in CB fencers as they performed lunge 

attacks at longer fencing distances, p<0.05. CA fencers generally resembled AB fencers’ 

kinematics. 

 

Discussion & Conclusion: 

Compared with AB and CA fencers, CB fencers exhibited distinct shoulder and elbow kinematics 

with increased fencing distance. The CB fencers may use this altered upper limb kinematics to 

compensate for their poor trunk control. However, such movement compensation strategy may 

induce excessive stress to CB fencer’s shoulders and associated with higher incidence of shoulder 

pain. Future study should investigate the causal relation between kinematic alternation and 

shoulder pain in CB fencers. 
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Background: 

Although accelerometer has been widely used to measure physical activity in children 

and adolescents, controversy still exists about using equations to convert its output 

(counts per unit of time) into units of energy expenditure or estimates of physical activity 

intensity. In addition, few researches about this issues were implemented among Chinese 

children and adolescents. This study evaluated accuracy of 3 prediction equations of 

ActiGraph accelerometer in 61 Chinese children aged 7-14 years. 

 

Methods: 

32 normal-weight and 29 obese children aged 7-14 years, from Beijing, participated in 

the study. Energy expenditure of resting, two sedentary activities (doing homework and 

playing computer games) and three active physical activities (walking, walking briskly 

and jogging) were measured through indirect calorimetry, portable metabolic exercise 

testing system (Cortex, MetaMax 3B), and accelerometer (ActiGraph, GT3X+). Three 

predicting equations (Trost et al, Puyau et al and Freedson et al) were chosen to transfer 

outputs of accelerometer (ActiGraph counts) into energy expenditure or physical activity 

intensity. The results were compared with outputs of portable metabolic exercise testing 

system. 

 

Results: 

The following results are demonstrated. 

1.Trost Equation underestimated energy expenditure(kcal/min) of resting (P<0.05), two 

sedentary activities (P<0.05) and three non-sedentary activities (P>0.05) in normal-

weight children. In obese children, Trost Equation underestimated energy expenditure of 

brisk walking (P>0.05) and jogging (P<0.05), but overestimated energy expenditure of 

other four trial activities (P<0.05).  

2. Puyau Equation underestimated relative energy expenditure (kcal/min/kg body weight) 

of all 6 trial activities in both normal-weight and obese children (P<0.05). 

3. Freedson Equation overestimated physical activity intensity (MET) of all six trial 

activities in both normal-weight and obese children (P<0.05).   

 

Discussion & Conclusion: 

According to the results of the study, all three accelerometer prediction models (Trost 

Equation, Puyau Equation and Freedson Equation) have low accuracy to predict energy 

expenditure or physical activity intensity in both normal-weight and obese Chinese 

children. More researches based on optimal design and advanced statistical analysis are 

required to develop more appropriate prediction models for normal-weight and obese 

Chinese children. 
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