
Asian Journal 
of 

Exercise & 
Sports Science 

Official Publication of the Asian Council of Exercise and Sports Science (ACESS)



Volume 9 (No. 2)  (ISSN print: 1975-2938; Online:2165-4174)      December 2012

 ASIAN JOURNAL OF EXERCISE & SPORTS SCIENCE
�e Asian Journal of Exercise and Sports Science  (AJESS) is the o!cial publication of the Asian Council of Exercise and Sports 

Science (ACESS). �e journal publishes empirical and theoretical contributions that enhance knowledge in the art and science of 
human movement. Areas of interest include: adapted physical education, anatomy and physiology, biomechanics, dance science, 
exercise and sports psychology, exercise physiology, health and "tness, history and philosophy of sport, measurement and evalua-
tion, motor control and learning, motor development, nutrition, sociology of sport, sport management and administration, sport 
medicine, and sport pedagogy.

�e main purpose of AJESS is to stimulate and disseminate research and scholarship throughout the international academic and 
professional community. AJESS is truly committed to publishing contributions from all regions of the world, thus promoting in-
ternational communication among scholars and practitioners. Innovative applications and unique studies of cross-cultural nature 
are especially encouraged. AJESS is published biannually, in March and September beginning in 2013.

EDITORIAL BOARD OF THE ASIAN JOURNAL OF EXERCISE & SPORTS SCIENCE (AJESS) (2011-2014) 

Editor-in-Chief 

Ming-Kai Chin

HOPSports Inc. 

24715 Avenue Rockefeller

Valencia, CA 91355, USA 

TEL: 1-319-230-3242

chinmingkai@yahoo.com

Managing Editor

Sagamore Publishing LLC

1807 N. Federal Dr.

Urbana, IL 61801, USA

TEL: 217-359-5940

FAX: 217-359-5975

journals@sagamorepub.com

Associate Editors

Chee Keong Chen

Sports Science Unit, School of Medical 

Sciences UniversitiSains Malaysia,  16150 

KubangKerian Kelantan, Malaysia

TEL: 60-9-767-6933

FAX: 60-9-764-1945

ckchen@kck.usm.my

Roger Coles

College of Graduate Studies, 250 Foust Hall 

Central Michigan University

Mount Pleasant, MI 48859, USA

TEL: 1-989-774-6099

FAX: 1-989-774-3439

coles1rl@cmich.edu

Luminita Georgescu

Faculty of Physical Education and Sport

University of Pitesti

1 Targu din Vale, Pitesti, 110040, Romania

TEL/ FAX: 40- 348-453102

kinetopit@yahoo.com

Tae-Won Jun

Department of Physical Education

College of Education, Seoul National 

University Shillim-dong, Kwanak-gu, Seoul, 

151-748, Korea

TEL: 82-2-880-7804

FAX: 82-2-872-1900

juntw@snu.ac.kr

Jingzhen Yang

Department of Social and Behavioral  

Sciences, College of Public Health

Kent State University

305 E. Lowry Hall, Kent, OH, USA 

44242-0001

TEL: 330-672-2679 

jyang23@kent.edu

Head Quarter

Jasson Chiang

Department of Physical Education and Gradu-

ate Institute of Sports Coaching Science

Chinese Culture University, #55, Hwa-Kang Rd 

Shih-Lin, Taipei, Taiwan 1111-4

TEL: 8862-2861-0511, ext 16051

FAX: 8862-2861-7064

jchiang@ulive.pccu.edu.tw

Adapted Physical Education

Section Editor

Shihui Chen

Department of Health and Physical Education

Hong Kong Institute of Education

D4, 2/F-17, 10 Lo Ping Rd, Tai Po, NT, 

Hong Kong-China

TEL : 852-2948-7865

FAX : 852-2948-7848

shchen@ied.edu.hk

Reviewers

Maria Dinold  

University of Vienna

Centre for Sports Sciences and University 

Sports Department of Pedagogy

Auf der Schmelz 6, 1150 Vienna, Austria

TEL:43-1427748814

FAX:43-1427748819

maria.dinold@univie.ac.at

Dilara Özer

School of Physical Education and Sport

ÇanakkaleOnsekiz Mart Üniversitesi, Turkey

TEL :90-537-7099074

FAX: 90- 286-218 21 77

dilaraozer2010@hotmail.com

Tomoyasu Yasui 

Department of Special Needs Education

Hokkaido University of Education 

5-3-1 Ainosato, Kita-ku, Sapporo, 002-8501 

Japan

TEL/FAX: 81- 11- 778 0433 

yasui.tomoyasu@s.hokkyodai.ac.jp

Jiabei Zhang

Department of Health, Physical Education and 

Recreation

1039 Student Recreation Center

Western Michigan University, USA

TEL : 269-387-2949 

FAX : 269-387-2704

jiabei.zhang@wmich.edu

Serap Inal

Yeditepe University

26 August Campus, Faculty of Health Sciences

Department of Physiotherapy  and Rehabilitation

34755, Kayisdagi, Istanbul, Turkey

TEL: 0 216 578 00 00

FAX: 0 216 578 04 96

inal.serap@gmail.com

Dance Science and Education

Section Editor

Lynnette Young Overby

Department of �eatre, University of Delaware

180 S. College Ave. 

Newark, DE 19716, USA

TEL: 302-831-7064

FAX: 302-831-3698

overbyl@udel.edu

Reviewers

Wendy Chu 

Department of Academic Studies in Dance

School of Dance

Hong Kong Academy for the Performing Arts

Wan Chai, Hong Kong-China

TEL: 852-2584-8533

FAX: 852-2802-3856

wendychu@hkapa.edu

Paulette Cote

Deartment of Physical Education and Kinesiology 

Brock University (Former)

426 Grange Rd. Unite 58 

Guelph, Ontario, NIE E4 Canada

TEL: 519-265-9075

cotepaulette@gmail.com

Teresa Heiland

Department of Dance

Loyola Marymount University

College of Communications and Fine Arts 

1 LMU Drive

Los Angeles, CA 90045, USA

TEL: 310-338-7428

FAX: 906-688-8364

theiland@lmu.edu

Jacqueline Smith-Autard

Bedford Interactive Productions LTD.  

19 Edge Rd.

�ornhill Dewsabury, West Yorkshire wf120qa, UK

TEL: 44- 1924 464 049

Jacqueline@dance-interactive.com



Exercise Physiology and Sports Nutrition

Section Editor

Chee Keong Chen

Sports Science Unit, School of Medical Sciences

UniversitiSains Malaysia

6150 KubangKerian, Kelantan, Malaysia

TEL: 60-9-767-6933

FAX: 60-9-764-1945

ckchen@kck.usm.my

Reviewers

Antonio Martins 

Institute of Sport Medicine

Gartenheimstrasse 81,Vienna, Austria

TEL: 43(1)7746999

FAX: 43(1)7742299

a.martins@gmx.at

Govindasamy Balasekaran

Nanyang Technological University

National Institute of Education

Physical Education and Sports Science

1 Nanyang Walk, Singapore 637616

TEL: 65-6790-3686

FAX: 65-6896-9260

govindasamy.b@nie.edu.sg

Bob Girandola

Department of Kinesiology

University of Southern California

Los Angeles, CA 90089-0652, USA

TEL: 1-213-740-6151

FAX: 1-213-740-7909

girandole@usc.edu

Michael Kalinski

School of Health Sciences

College of Education, Health and Human 

Services

Kent State University

Kent, OH, 44242, USA

TEL: 1-330-672-0210

FAX: 1-330-672-4106

mkalinsk@kent.edu

Gulshan Khanna

Faculty of Applied Sciences

Manav Rachna International University 

Faridabad (Haryana) 121003, India

TEL: 91-129-419-8889

FAX: 91-129-419-8222

glkhanna@redi!mail.com

Alison McManus 

Institute of Human Performance

University of Hong 

Kong, Hong Kong-China

TEL: 852- 2589-0582

FAX: 852 -2855-1712

alimac@hku.hk

Galilea Pedro 

Department of Physiology

High Performance Center

Avda. Alcalde Barnils 

3-5 08173vSant Cugat del Vallés

Barcelona, Spain

TEL: 34-93-5891810

FAX: 34-93-6754106

galilea@car.edu

Brandon Shaw

Department of Sport, Rehabilitation 

and Dental Sciences

Faculty of Science

Tshwane University of Technology

Pvt. Bag X680, Pretoria 0001

Republic of South Africa

TEL:27- 12- 382- 4272

FAX:27- 12- 382- 5801

shawbs@tut.ac.za

Elmar Wienecke

SALUTO Competence Center for Fitness 

and Health (Ltd.)

Gausekampweg 2, D-33790 

Halle/Westphalia, Germany

TEL: 49-5201-815050

FAX: 49-5201-815060

e.wienecke@saluto.de 

Epidemiology

Section Editor

Jingzhen Yang

Department of Social and Behavioral  

Sciences, College of Public Health

Kent State University

305 E. Lowry Hall, Kent, OH, USA 44242-

0001

TEL: 330-672-2679 

jyang23@kent.edu

  

Reviewers

Dawn  Comstock

Department of Pediatrics, College of 

Medicine

Ohio State University

700 Children’s Drive

Columbus, OH 43205, USA

TEL: 1-614-355-2847  

FAX: 1-614-722-2448

Dawn.Comstock@nationwidechildrens.org

Kaigang Li

Department of  Health Policy, Management 

& Behavior University at Albany School of 

Public Health

SUNY1 University Place

Rensselaer, NY 12144, USA

TEL: 1-518-402-2297 

FAX: 1-518-402-0414

kli@albany.edu

Nikos Malliaropoulos

Sports Medicine Centre

National Hellenic Track and Field 

SEGAS, G.Seferi, 34, Harilaou-54250

$essaloniki, Greece

TEL:30-231-086-0026

contact@sportsmed.gr

Nor Hayati Othman 

Clinical Science Research and Postgraduate 

Pathology Program

UniversitiSains Malaysia

16150 KubangKerian

Kelantan, Malaysia 

TEL (O):60- 609- 767-2350 

    (D): 60-609-767-2353

FAX: 60-609-7672-351

hayati@kb.usm.my

Shankar Viswanathan

Department of Epidemiology and Population 

Health,  Albert Einstein College of Medicine of 

Yeshiva University

1300 Morris Park Avenue, Belfer, Room 1301

Bronx, NY 10461, USA

TEL: 1-919-923-4525

viswanat@email.unc.edu

Health-Related Fitness and Health Promotion

Section Editor

Luminita Georgescu

Faculty of Physical Education and Sport

University of Pitesti

1 Targu din Vale, Pitesti, 110040, Romania

TEL/ FAX: 40- 348-453102

kinetopit@yahoo.com

Reviewers

$omas Baechle

Department of Exercise Science

Creighton University

2500 California Plaza, NE 68178, Omaha, USA

TEL: 402- 280-2485

FAX: 402- 280-1118

tbaech@creighton.edu

Anna Fachantidou

Department of Physical Education and Sports 

Science

Aristotle University of $essaloniki

57001, $ermi  $essaloniki, Greece

TEL: 30- 2310- 992163

   30- 2310- 424614

FAX: 30- 2310 992188

fachant@phed.auth.gr

Mitsuru Higuchi

Faculty of  Sport Science

Waseda University

2-579-15, Mikajima Tokorozawa

Saitama, 359-1192, Japan

TEL:81- 4-2947-6745

mhiguchi@waseda.jp

Ooi Foong Kiew

Sports Science Unit

School of Medical Science

University Sains Malaysia, Kubang Kerian, 

16150 Kota 

Bharu,Kelantan, Malaysia

TEL: 60-09-7676931

FAX: 60-09-7641945

%ooi@kb.usm.my

$ierry Terret

Centre for Research and Innovation in Sport 

(CRIS)University Lyon 1, 27-29 Bd du 11 

novembre 1918 

69622 Villeurbanne Cedex, France

TEL:  33 (0) 472 43 10 92

terret@univ-lyon1.fr

Ina Shaw

O*ce of the Deputy Pro Vice-Chancellor

Research, Monash South Africa

P.O. Box X60, Ruimsig, 1725

Republic of South Africa

TEL: +27 11 950 4334

ina.shaw@monash.edu



Sviatlana Vlasava

Healthy Way of Life Organization Faculty

General and Clinical Medicine Depart-

ment

Polessky State University,Ul

Dneprovskoy �otilii, 23, 225710

Pinsk, Republic of Belarus

TEL: 375-296- 340901 

FAX: 375- 165- 379366

s_v_vlasova@mail.ru

Motor Control and Learning

Section Editor

Hiroshi Sekiya

Graduate School of Integrated Arts and 

Sciences Hiroshima University

1-7-1 Kagamiyama

Higashi-Hiroshima City, Hiroshima, 

739-8521, Japan

TEL: 81-82-424-6587

FAX: 81-82-424-6587

hsekiya@hiroshima-u.ac.jp

Reviewers

David Anderson

Department of Kinesiology

San Francisco State University

1600 Holloway Ave.

San Francisco, CA 94132, USA

TEL: 1-415-338-1559

FAX: 1-415-338-7566

danders@sfsu.edu

Constantin Ciucurel

Department of Kinesitherapy

Faculty of Physical Education and Sport

University of Pitesti

Str. Targul din Vale nr. 1, cod 110040, 

Arges, Romania

TEL: 40-744290917

FAX: 40-348453123

costel2303@yahoo.com

Andrew Cornwell

School of Kinesiology and Nutritional 

Science

California State University, Los Angeles

5151 State University Drive

Los Angeles, CA 90032, USA

TEL: 1-323-343-4648

FAX: 1-323-343-6482

acornwe@exchange.calstatela.edu

Kazutoshi Kudo

Department of Life Sciences

Graduate School of Arts and Sciences

!e University of Tokyo

Komaba 3-8-1, Meguro-ku, Tokyo, 153-

8902, Japan

TEL: 81-3-5454-6133

FAX: 81-3-5454-4317

kudo@idaten.c.u-tokyo.ac.jp

Yuhua Li

Department of Health and Sport Sciences

!e University of Memphis

Memphis, TN 38152, USA

TEL: 1-901-678-2311

FAX: 1-901-678-3591

yuhuali@memphis.edu

Jamie Poolton

Institute of Human Performance

!e University of Hong Kong

1/F Patrick Manson Building

7 Sassoon Road, Pokfulam, Hong Kong

TEL: 852-2589-0583

FAX: 852-2855-1712

jamiep@hku.hk

Sports Pedagogy and Sociology

Section Editor

Richard Light

School of Health Sciences

Mt. Helen Campus

University of Ballarat, Victoria 3353, Australia

TEL. 61 3 53279657

r.light@ballarat.edu.au

Reviewers

Branislav Antala

Comenius University in Bratislava

Faculty of Physical Education and Sports, 

Slovakia

TEL: 421 905 88 75 75

antala@fsport.uniba.sk

Joy Butler

Department of Curriculum and Pedagogy

Faculty of Education

!e University of British Columbia 

2125 Main Mall, Vancouver BC V6T 1Z4, 

Canada

TEL: 04 822 4974

FAX: 604 822 4714

joy.butler@ubc.ca

Giyasettin Demirhan

Hacettepe University

School of Sport Sciences and Technology

0680, Beytepe, Ankara, Turkey

TEL: 90-312 2976890

FAX: 90-312 299167

demirhang@gmail.com

Steve  Georgakis

Faculty of Education and Social Work 

University of Sydney 

Building A35, Room 446, NSW 2006, Australia

TEL:61-2-9351-6337

FAX:61-2-9351-4580

steve.georgakis@sydney.edu.au

Jeanne Kentel

Carnegie Faculty, Fairfax Hall

Leeds Metropolitan University

Leeds LS6 3QS, UK

TEL: 44- 0113 812 6565

j.a.kentel@leedsmet.ac.uk

Naoki Suzuki

Tokyo Gakugei University

4-1-1 Nukui-Kita Koganei 

Tokyo 184-6501, Japan

TEL/FAX: 81-423297645

nsuzuki@u-gakugei.ac.jp

Junko Tahara

Faculty of Physical Education

Kokushikan University 7-3-1

Nagayama, Tama, Tokyo, 206-8515, Japan

TEL&FAX: 81-42-339-7294

antala@fsport.uniba.sk

Leisure Science

Section Editor

Roger Coles 

College of Graduate Studies

Central Michigan University

250 Foust Hall

Mount Pleasant, MI 49959, USA

TEL: 989-774-6099

FAX: 989-774-3439

coles1rl@cmich.edu

Reviewers

Stephen Anderson

Department of Sport and Exercise Sciences

Barry University

11300 N.E. 2 Avenue

Miami Shores, FL 33161-6695, USA

TEL: 305-899-3447

FAX: 305-899-4809  

sanderson@mail.barry.edu

Yuh-Cheng Fan

Department of Leisure Management

Minghsin University of Science and Technology

No.1, XinXing Rd.

Xinfeng, Hsinchu 30401, Taiwan

TEL:886-3-559-3142

FAX:886-3-557-4451

ycfan@must.edu.tw

 

Aurelia Kogler

University of Applied Sciences

Institute for Tourism and Leisure Research

CH-7000 

Chur, Switzerland

TEL: 43-664-111-8464

aurelia.kogler@htwchur.ch

 

Ricardo Uvinha 

Bachelor of Leisure and Tourism

University of Sao Paulo, Sao Paulo

SP 03828-000, Brazil

TEL: 5511- 96015048

FAX: 5511- 30911029

uvinha@usp.br

Lijun Zhou

Physical Education Department

Asia Paci"c Centre for the Study of Leisure

Zhejiang University 

Zhejiang 310028, China

TEL: 86-571-88273948

janezhou328@hotmail.com

  

Sports Biomechanics

Section Editor

Jacqueline Alderson

School of Sport Science, Exercise and Health

University of Western Australia

35 Stirling Highway

Crawley Western Australia 6009, Australia

TEL: 61-8-6488-5827

FAX: 61-8-6488-1039

Jacqueline.Alderson@uwa.edu.au



Reviewers

Daniel Fong

Department of Orthopaedics and Traumatology 

Prince of Wales Hospital, Faculty of Medicine

�e Chinese University of Hong Kong

Shatin, New Territories, Hong Kong-China

TEL: 852- 26323535

FAX: 852- 26463020

dfong@ort.cuhk.edu.hk

Clare Milner

Department of Kinesiology, Recreation and 

Sport Studies

1914 Andy Holt Ave. 341 HPER Bldg. 

University of Tennessee

Knoxville, TN 37996-2700, USA

TEL: 1-865-974-3340

FAX: 1-865-974-8981

cmilner1@utk.edu

Shinji Sakurai

School of Health and Sports Sciences

Chukyo University

101 Tokodachi, Kaizu-cho, Toyota, 470-0393, 

Japan

TEL: 81-565-46-6584

FAX: 81-565-46-1297

ssakurai@sass.chukyo-u.ac.jp  

Siriporn Sasimontonkul

Department of Sports Biomechanics

Faculty of Sports Science

Kasetsart University

Bangkok, �ailand, 10900

TEL: 66 2-9428675

FAX: 66 2-9428675

fedusrs@ku.ac.th

Elizabeth Bradshaw

School of Exercise Science

Australian Catholic University

115 Victoria Parade

Fitzroy Victoria 3065, Australia

TEL: 61-3-9953-3030  

FAX: 61-3-9953-3095  

elizabeth.bradshaw@acu.edu.au

Cassie Wilson

Sport and Exercise Science

Department for Health

University of Bath

1 West 4.2a , Bath BA2 7AY, UK

TEL: 44- 1225- 386696

FAX: 44- 1225- 383275

c.wilson3@bath.ac.uk

Sports Medicine

Section Editor

Mario Imson

College of Nursing

University of Cordilleras

Department of Surgery

Baguio Medical Center

Military Cut-o! Road

Baguio City, Philippines 2600

TEL: 63-74- 442 3338

imsonmario@yahoo.com

Mohamed Ruslii Abdullah

Department of Community Medicine

School of Medical Sciences

UniversitiSains Malaysia

Campus 16150, K8G

Kerian, Kelantan, Malaysia

TEL: 60-9-7676622

FAX: 6097676654

mrusli@kb.usm.my

Kent Choi

Department of Surgery

University of Iowa Hospitals and Clinics 

200 Hawkins Drive

Iowa City, Iowa 52242, USA

TEL: 319-356-7892 

FAX: 319-356-3392

kent-choi@uiowa.edu

Farasat Hussain

Indian Association of Sports Medicine 77

White House Compound Gaya (Bihar), India

TEL: 91-631-436500 

farasathussain@redi!mail.com

YeonSoo Kim

Department of Physical Education

Seoul National University

Shillim-dong, Kwanak-gu, Seoul, 151-748, Korea

TEL: 82-2-880-7794

FAX: 82-2-872-2867

kys0101@snu.ac.kr

Nikos Malliaropoulos

Sports Medicine Centre

National Hellenic Track and Field

SEGAS, G.Seferi,34, Harilaou-54250

�essaloniki, Greece

TEL: 30-231-086-0026

contact@sportsmed.gr

  

Sports  Psychology

Section Editor

Ciucurel Manuela

Department of Psychology

University of Pitesti

Targudin Vale, no 1, Pitesti, Arges, Romania

TEL: 004- 0348 453102

Fax: 004- 0348 453123

ancaciucurel@yahoo.com

 

Reviewers

David Anderson

Department of Kinesiology

San Francisco State University

1600 Holloway Ave.

San Francisco, CA 94132, USA

TEL: 612-9036-7396

FAX: 612-9351-9204

danders@sfsu.edu

Madanlal Kamlesh

Sports Authority of India

Laxcmibian National College of Physical Educa-

tion 

Trivandrum (Kerela) India Faculty of Physical 

Education University of Kerala

435, Urban Estate Phase –I. Patiala – 147 002

Punjab, India

TEL: 91-175-2281900 

kamleshml@yahoo.com

Ian Maynard

She"eld Hallam University

Collegiate Hall

Collegiate Crescent Campus

She"eld, S10 2bp. UK

TEL: 0114 225 4339

i.w.maynard@shu.ac.uk

Walter Ferreira de Oliveira

Federal University of Santa Catarina

RuaNossaSenhora de Fatima 226

Florianopolis SC 88066-020, Brazil

TEL: 55- 48 3721 9388.  

FAX: 55- 48 3721 

walter@ccs.ufsc.br

Test and Measurement

Section Editor

Kele Ding

Health Promotion

School of Health Sciences

Kent State University

142 Nixson Hall

Kent, Ohio 44242, USA

TEL:330-672-0688

kding@kent.edu

Reviewers

Dragan Mirkov

Faculty of Sport and Physical Education

University of Belgrade

BlagojaParovica 156, 11030, Belgrade, Serbia

TEL: 381113531016  

FAX: 381113531100

dragan.mirkov@dif.bg.ac.rs

Magdalena Mo Ching Mok

Department of Psychology Studies and 

Assessment 

Research Centre

�e Hong Kong Institute of  Education

10 Lo Ping Rd, Tai Po

Hong Kong-China

TEL: 852-2948-7704

mcmok@ied.edu.hk

Angela Ridgel

School of Health Sciences

Kent State University

350 Midway Dr.

163F MACC Annex

Kent, OH 44242, USA

TEL: 330-672-7495

aridgel@kent.edu

Weimo Zhu

Department of Kinesiology and Community 

Health

University of Illinois at Urbana-Champaign

205 Freer Hall, MC-052

Urbana, IL 61801, USA

TEL: 217- 333-7503

FAX: 217- 244-7322

weimozhu@illinois.edu



Asian Journal of Exercise & Sports Science  

Characteristics of ACESS
�e Asian Council of Exercise and Sports Science (ACESS) is a nonpro�t educational, professional organization. ACESS is an 
international organization consisting of professors, researchers, students, and other membership groups n exercise and sports 
science in Asian regions.

Purpose of ACESS
�ere has been a phenomenal and rapid development in the �elds of exercise and sports science. �e ACESS is founded in rec-
ognition of the need to address the speci�c concerns of Asia. �erefore, the purpose of the ACESS is to promote communication, 
interaction, and cooperation among exercise and sports science professionals and students in Asian educational, scienti�c, and 
research institutions. In particular, the ACESS seeks to promote and facilitate communication among young researchers and 
students in Asian regions. In these ways, the ACESS seeks to make a contribution to the enhancement of the quality of life among 
Asians in particular, but also for the rest of the world.

Academic Activities of ACESS

students in the Asian regions.

Types of Membership
1. Professional Membership: persons who have a professional interest in a �eld related to exercise and sports science.
2. Student Membership: undergraduate and graduate students who are majoring in disciplines related to exercise and sports 

science.

Preparation of Manuscripts

Manuscripts must conform to the Publication Manual of the American Psychological Association (APA, 6th ed.) and be sub-
mitted in English.

All correspondence between authors, section editors, reviewers, and the Editor-in-Chief will be conducted electronically 
via e-mail attachments. Authors must submit manuscripts to the respective section editors who will initiate the blind review by 
quali�ed experts in the subject areas. Authors will be advised of the decision on their papers within two to three months. Manu-
scripts submitted must be original research and not published elsewhere. While being reviewed, manuscripts should be not be 
submitted to another journal. Manuscripts should be typed with double spacing include line numbers, and should not exceed 30 
pages, including tables, �gures, and references. �e order of the manuscript should be: 1)title page, 2) blind title page (without 
names(s) and address(es), 3) abstract, 4) text, 5) references, 6) tables, 7) �gure captions, and 8) �gures. �e author will also provide 
a biographical note of approximately 25 words.

�e title page includes the full title, name of author(s), institutional a!liation(s), running head, date of manuscripts submis-
sion, full e-mail and postal address, telephone and fax numbers of �rst author. �e blind title page includes the title only. �e 
abstract must not exceed 200 words and should summarize the paper, giving a clear indication of the conclusions. References 
must follow the APA format. Tables and �gures must be presented on separate sheets of paper at the end of the manuscript. �eir 
position within the text should be clearly indicated. Each table and �gure must be numbered in the order of presentation and 
clearly labeled.

Cover Letter
All submissions must be accompanied by a cover letter. In the cover letter, the author(s) must clearly state that the manuscript 

is original, it has not been published, and it is not currently being considered for publication elsewhere. Any previous form of 
publication and current consideration in other journal must be disclosed in the cover letter.

Blind Review
To facilitate the blind review process, the author must include a second title page with only the title. �e section editor will 

communicate with the primary author who will be responsible for revising the manuscripts as needed. �e revised article will be 
sent via e-mail attachment to the section editor for �nal review. On �nal acceptance, the section editor will forward the accepted 
manuscript to the Editor-in-Chief, who will then send the copyright form to the primary author.

Copyright Form
ACESS holds the copyright for AJESS. Authors release the copyright of accepted manuscripts to ACESS. Authors are granted 

permission by ACESS to use their own material in subsequent publications and to reproduce the material in total or in part for 
educational purposes or personal use.

Where to Write
Authors direct all correspondence to the section editor assigned to the  appropriate area of study. Please visit our ACESS Web 

site http://www.acess.org for detailed information.

v



The Asian Journal of Exercise & Sports Science (ISSN print: 1975-2938, online: 2165-4174) is 

published and printed by Sagamore Publishing LLC, 1807 N. Federal Drive, Urbana, IL, 61801. 

Annual subscription information: Agency/library: $149.00, Domestic individual: $66.00, Interna-

tional individual: $85.00. Inquiries should be emailed to Sagamore Publishing Customer Service at 

journals@sagamorepub.com.

Send address correspondence concerning subscriptions and change of address to:   

Membership/Subscription Department, the Asian Journal of Exercise & Sports Science, Saga-

more Publishing LLC, 1807 N. Federal Drive, Urbana, IL 61801. Make check or mon-

ey order payable to: Sagamore Publishing or order online at www.sagamorepub.com.  

POSTMASTER: Send address changes to the Asian Journal of Exercise & Sports Science,  Saga-

more Publishing LLC, 1807 N. Federal Drive, Urbana, IL, 61801. Periodical postage paid at Urbana, 

Illinois, and at additional offices. Copyright © 2012 by the Asian Council of Exercise and Sports 

Science (ACESS).

vi



vii

 

CONTENTS  PAGE

Articles

Coconut Water as a Sports Drink and Its Effects on the Fitness of Aging Athletes  ...........1

 Antonio Martins and Daniel Waldschutz

“Dae-Han-Min-Guk”: The “Red Devils,” Korean Identity, and the 

2002 FIFA World Cup ............................................................................................................... 13

 Liv Gi-He Yoon and Samantha King

Effect of Spirulina on Antioxidant Status and Exercise-Induced Oxidative 

Stress of Indian Athletes in Comparison to a Commercial Antioxidant ........................... 36

 Kommi Kalpana, Doddipalli Lakshmi Kusuma, Priti Rishi Lal, and Gulshan Lal Khanna

Teaching Didactic Forms and Levels of Male Students’ Physical Activity ......................... 49

 Boris Neljak, Dario Novak, Hrvoje Podnar, and Branislav Antala

A Comparative Approach to Teaching Malaysian School Boys Hockey 

Using Two Different Pedagogical Styles ................................................................................ 57

 Sanmuga Nathan and Gulshan Lal Khanna

Using Mobile Phone Messages in Pedometer-Based Intervention for 

Working Adults in Hong Kong ............................................................................................... 76

 Peggy Pui Yee Cheung, Shihui Chen, and Emmy Man Yee Wong

The Influence of Relative Age Effects in Representative

Youth Rugby Union in the North West of England ............................................................. 86

 Simon J. Roberts and Stuart J. Fairclough

Asian Journal of Exercise & Sports Science





1

Asian Journal of Exercise & Sports Science 2012 Vol. 9 (No. 2)

Original Article

Coconut Water as a Sports Drink and Its E!ects on the 

Fitness of Aging Athletes

Antonio Martins
Daniel Waldschutz

First Fitness Medical Health Centre – Donaustadt
Vienna, Austria

 

Abstract: !e purpose of this study was to investigate the e"ectiveness of #uid 
replacement in the instance of aging athletes engaging in physical activity. !e $rst 
requirement is to comprehensively determine an ideal hydration drink, and the 
second is to compare the e"ects of fresh young coconut water to a commercially 
available carbohydrate-electrolyte beverage (CEB) during 6 months of endurance 
training and determine the impact on enhanced maximal oxygen uptake (VO

2max
). 

Forty-eight healthy male joggers, aged 45–55, undertook 6 months of endurance 
training that involved training sessions 3 days per week, 60–90 minutes per session 
at 70% VO

2max
. Before and a&er the training programs, all subjects performed a 

complete VO
2max

 protocol (cardiopulmonary $tness) using the MedGraphics 
CPX/D St. Paul, MN, Cardio O

2
 TM System, which combines ECG/VO

2
  systems 

simultaneously, real-time 12 lead ECG with incremental bicycle testing until 
exhaustion to determine the ventilatory threshold and the VO

2max
. !e results 

revealed the superiority of coconut water when compared to a commercially 
available CEB, as a sports drink and as sports drink to improve endurance power 
(VO

2max
). We concluded that coconut water is preferential to other sports drinks 

as a $rst choice rehydration drink for aging athletes engaged in recreational sport 
activities.

Keywords:  Natural, isotonic, �uid, healthy, cardiopulmonary
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Introduction

Over the next 50 years the European population will age substantially, straining both 
social services and health care systems. Hence, the promotion of regular physical activity 
in our daily lives is a good strategy against the onset of age-related diseases and disabilities. 
“Healthy aging,” as de!ned by Rowe and Kahn (1998), means pursuing regular physical 
activity while maintaining a lowered risk of disease. "ere is increasing evidence to suggest 
that physical activity has a protective e#ect on brain function in aging people (Rolland, 
Abellan van Kahn, & Vellas 2010), and evidence is accumulating from basic research, 
suggesting an improvement of cognitive function in persons involved in aerobic programs 
(Angevaren, Aufdemkampe, Verhaar, Aleman, & Vanhees, 2008).

According to Hartman-Stein and Potkanowicz (2003), achieving a low risk of disease 
in conjunction with sports activity in healthy aging requires adapting the nutritional 
and $uid intake in light of physiological changes, which occur when physical activity is 
regularly pursued. A%er age 45, physiological changes also correlate to the decline of body 
mass and the subsequent decrease of strength per unit of muscle mass. "ese changes can 
be successfully counteracted by aerobic activity, which improves cardiovascular !tness 
(Ryan, 2010). "erefore, appropriate nutritional intake can bene!t the aging subject, and, 
as an added bene!t, will help enhance a healthy athletic performance (Hartman-Stein & 
Potkanowicz, 2003).

"e Sports Science Unit at the Universiti Sains Malaysia (Saat, Singh, Siringhe, & 
Nawawi, 2002) has demonstrated the superiority of natural fresh young coconut water 
compared to commercially available electrolyte beverages (CEB) and plain water as a 
rehydration drink for elite athletes. "ey highlighted the considerable value of coconut 
water in causing less nausea, fullness, and stomach upset; natural coconut water had a 
better taste than CEB and was easier to consume in a large amount when compared to the 
consumption of CEB and water.

"e American Dietetic Association, Dietitians of Canada, and American College 
of Sports Medicine (2009) recommend that aging individuals participate in some form 
of endurance training to develop and maintain cardiorespiratory !tness. Aging results 
in a progressive decline of the functional capabilities in various body systems. It is well 
documented (Arnaud, 2002) that aging adults have problems associated with $uid and 
electrolyte balance during physical activity. "ese aging adults experience a reduced thirst 
sensation and a reduced potential to dissipate body heat (Kenney & Hodgson, 1987; Kenney 
& Fowler, 2003; Mack et al., 1994). As a consequence, aging people engaging in physical 
activities are at increased risk of experiencing exercise-induced dehydration, resulting in a 
signi!cant impact on the level of performance while exercising. "erefore, $uid replacement 
is very important for aging people compared to young athletes. 

"e position of the American College of Sports Medicine (1996) highlights that $uid 
replacement before and during sports activities is unlikely to be su'cient to o#set the 
ongoing $uid loss: age-related heat injury/volume loss in the aging would be e#ective and 
would support the contention that $uid replacement is “more important” in aging athletes. 
Age-related dehydration is attributed to insensible water loss through skin and respiration 
(Dmitrieva & Burg, 2011) and, consequently, elevated heart rate and rise of core body 
temperature. Hartman-Stein and Potkanowicz (2003) and Noakes (1993) have con!rmed 
this theory. Undoubtedly, aging athletes are continuously faced with the potential of 
becoming signi!cantly dehydrated in the course of sports activity.
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For aging people to avoid a negative net water and electrolyte balance while exercising, 
a decision must be made concerning the pre-exercise hydration strategy. !e aggressive 
drinking policy protocol, as prescribed by the American College of Sports and Exercise 
Medicine (1996), seems to be a strenuous procedure when applied to aging people. !e 
primary reason is because aging people have di"culties with such demanding voluntary 
ingestion prior to and during sports activities. While exercising, aging people experience 
signi#cant changes in their respiratory rate, even without ingesting large amounts of $uid 
that will consequently lead to a sensation of epigastric fullness during exercising. !erefore, 
it is most improbable that aging athletes will drink the adequate amount of $uids necessary 
to maintain optimal hydration while exercising on a regular basis.

A study that compared coconut water to both plain water and a rehydration drink 
containing about four times more sodium but far less potassium than coconut water found 
that all three provided adequate rehydration (Saat et al., 2002). However, blood sugar levels 
were restored faster with coconut water and the rehydration drink than with water (Saat et 
al., 2002). !is advantage gave us the impulse to compare coconut water and CEB in the 
aging population. We chose coconut water not because it replenishes $uids well,  but rather 
because its exercise-enhancing properties are not well understood.

!e purpose of the present study was to compare the two drinks, fresh young coconut 
water and carbohydrate-electrolyte beverage, in terms of (a) palatability/acceptability of 
the respective drink during training and (b) improvements in pre-performance hydration 
status and subsequent performance in people aged 45–55 who do sports on a recreational 
basis. Coconut water, a natural drink, is compared to a commercially available carbohydrate-
electrolyte solution (Gatorade®) to assess the e&ectiveness of the natural sports drink in 
improving the hydration status and consequently the endurance performance of aging 
athletes.

Methods

Subjects

Forty-eight healthy male volunteers, between 45 and 55 years old, engaged in regular 
physical activity (jogging) on a recreational basis but not speci#cally trained for endurance 
running. All subjects signed a written consent form, were residents of the same city district, 
and were accustomed to the same altitude.

Cardiopulmonary Fitness Testing

Each subject completed a VO
2max

 protocol as follows: Cardiopulmonary #tness was 
assessed by a maximal, symptom-limited exercise tolerance test using the MedGraphics 
CPX/D, St. Paul, MN, Cardio O

2
™ System, which combines ECG/VO

2
 systems 

simultaneously, real-time 12 lead ECG and directly measures VO
2
 data in one unique 

system. Tests were performed with electronically braked bicycle ergometers, and the testing 
protocol comprised a 3-minute, 20-watt step-by-step linear increase of work load (Ergoline 
bicycle ergometer).

Respiratory gas exchange was measured through the breath-by-breath method using 
a $ow device with a bidirectional pressure pre-Vent-Pneumotac, with a range of ± 18 L/s, 
accuracy ± 3% or 50 ml, resolution 8.64 ml/s, dead space < 20 ml, as well as O

2
 and CO

2
 

analysis. !e pre-Vent-Pneumotac measures the maximal oxygen uptake, de#ned as the 
highest value for the plateau in oxygen uptake in VO

2
 (ΔVO

2
 ≤ 50 ml.min-1 at VO

2
 peak and 
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the closest neighboring data point), with increases in external work, which meet the criteria 
of maximal respiratory exchange rates (RER ≥ 1.1).

Prior to testing, the pre-Vent-Pneumotac was calibrated with 10 samples from a 3 L 
calibration syringe. "e gas analyzers were also calibrated before each test according to 
the room air and medically certi#ed calibration gases (12.29% O

2
, 5.12% CO

2
). Heart rate 

and blood pressure were recorded throughout the exercise tests. "e subjects completed 
a physical examination to determine and record their personal height and weight. "e 
seat and handle bar heights of the bicycle ergometer were set according to the subject’s 
speci#cations, and gas exchange data at rest were measured and recorded. Subjects were 
instructed to maintain a pedal cadence between 70 and 75 rpm during exercise and to 
pursue exercise until volitional fatigue. Termination of the test occurred when the subject 
was unable to maintain a pedaling cadence of 40 rpm. "e Ventilatory "reshold (VT) was 
measured according to established criteria, which include the determination of VE/VO

2
, 

VE/VCO
2
, PETO

2
, and PETCO

2
 from a 15-second computer analysis plotted against time 

in minutes. "e 15-second time span was selected because it measured VT most clearly. 
"e criteria used to determine VT were systematic increases in both VE/VO

2
 and PETO

2
 

without corresponding increases in VE/VCO
2
 and PETCO

2
. "e VO

2
 that corresponded to 

the VT was then divided by VO
2max

 to express VT as a percentage of VO
2max

.

Training

A$er completing the initial cardiopulmonary #tness test, the subjects began their 
endurance training. Training volume was similar for all subjects: 3 days a week, 60–90 
min/session, 70% VO

2max
. All subjects were issued telemetric heart rate monitors with 

the purpose to exercise according to their training protocol. All subjects started their 
training the same day a$er #nishing their testing, and training was performed on the same 
weekdays. During training, all subjects were wearing sport clothes and underwear made 
of identical texture and issued solely by one company. "ey were instructed to record their 
body weight (without clothes) before and a$er each training day. Pre- and post-training 
cardiorespiratory #tness (VO

2max
) were measured in all subjects. "e training period was 

devised over a span of 6 months. All subjects were subsequently submitted to a second 
VO

2max
 protocol testing.

Fluid Replacement Trial

"is trial was designed to investigate the e&ects of two di&erent carbohydrate-
electrolyte solution replacement *uids on the adaptive response of maximal aerobic power 
(VO

2max
) during endurance exercise training in aging people. All subjects were instructed to 

record their drinking volume before and during exercise. "ey were randomly divided into 
two groups of 24 subjects each. For each group the drink was kept in an unidenti#ed bottle, 
and for 6 months of the testing period they only drank their respective drink on exercise 
days. "ey all ate a normal well-balanced healthy diet, and no ergonomics or nutraceutics 
were allowed. "e same drink was used for post-exercise rehydration. Table 1 describes the 
nutrient composition of both drinks. One group ingested a natural carbohydrate-electrolyte 
solution extracted from the fruit of Cocos nucifera—a tropical palm tree—and the other 
group ingested a commercially available arti#cial carbohydrate-electrolyte solution 
(Gatorade®). All subjects were instructed to make a note on every training day of episodes 
of gastrointestinal discomfort, muscle cramps, as well as the palatability sensation of the 
drink.
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Fluid Intake Protocol

Pre-Event Hydration: One hour pre-exercise, all subjects were instructed to voluntarily 
ingest their respective test drink at the ratio of 1.0 ml/kg of body mass. !ey then performed 
a urine sample for urine color measurement (Aution test strip for urine-menarini 
diagnostics®) to monitor hydration status. Urine color was compared to the standard criteria 
of urine speci#c gravity as well as the osmolality on a seven-grade color chart (1000 to 1030 
as speci#c gravity test stick). !ey were instructed to drink a bolus of 1.0 ml/kg of their 
respective drink until urine speci#c gravity dropped below 1010. Repeated ingestion of 

Table 1 

Nutrient Composition and Osmolality of Natural Coconut Water (CW) and CEB USDA 
National Nutrient Database for Standard Reference

 CW CEB

Carbohydrate (g 100 ml-1) 4.20 6.0
Sodium (mmol l-1) 4.57 18
Potassium (mmol l-1) 6.39 3
Chlorid (mmol l-1) 1.11 0
Magnesium (mmol l-1) 1.03 0
Calcium (mmol l-1) 0.60 0
Iron  Trace 0
Phosphorus (mmol l-1) 6.46 0
Zinc Trace 0
Copper Trace 0
Manganese Trace 0
Selene Trace 0
Osmolality (mosmol kg-1) 340 330–340

boluses of their respective drink was dependent on each urine test result. During exercise, 
serial drinking of 0.5 ml/kg body weight was ingested every 15 min. Post-exercise hydration 
was ad libitum.

Statistical Analysis

All anthropometric values of health-related variables and physiological tests were 
expressed as means and standard deviations (SD). Analysis of variance (ANOVA) with 
repeated measures followed by a multiple comparison test was performed to #nd out the 
signi#cant di$erence in selected variables among the training phase. In each case, the 
signi#cance level was chosen at 0.05. For all calculations, a statistical so%ware package 
(SPSS) was used.

Results

Table 2 shows the demographic characteristics of both groups in terms of age, height, 
weight, and BMI (Body Mass Index) and reveals no noteworthy di$erence. Table 3 
demonstrates a signi#cant increase in endurance capacity (p < 0.05) for the coconut water 
group a%er 6 months of the endurance training period. !e ventilatory threshold (VT) for 
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coconut water group showed considerable improvement compared to the CEB group. !e 
data recording the number of periods of gastrointestinal discomfort as shown in Table 4 
demonstrate the superiority of coconut water in causing less nausea, fullness, and stomach 
upset compared to the CEB. Furthermore, as demonstrated in Table 4, coconut water was 
easier to consume in large amounts due to its pleasant taste. !e volume of ingestion was 
also higher in the coconut water group than in the CEB group, and subjects in the coconut 
water group experienced no muscle cramp during the 6-month training period.

Discussion

!e present work shows that coconut water, compared to the commercially available 
CEB, is a superior hydration drink not only for "uid replenishment but also for improved 
VO

2max
 over a 6-month endurance training strategy for aging joggers engaged in recreational 

activity. One reason that coconut water is superior as a sports drink compared to CEB is 
because coconut water seems to restore blood glucose levels faster than CEB and keeps the 
levels within the physiological range as has been previously demonstrated by Saat et al. 
(2002), though in a population of young athletes.

Table 2 

Demographic Characteristics of Both Groups of Joggers Drinking Either Natural Coconut 
Water (CW) or Commercially Available CEB

 Total CW group CEB group

Participants (male) 48 24 24
Age range (years) 45–55 46–55 45–51
Mean age 49.4 49.6 50.1
Height (cm) 177 (±3) 177 (±3) 178 (±2)
Weight (kg) 77 (±4) 77 (±3) 76 (±3)
BMI 24.55 (±0.45) 24.70 (±0.01) 23.97 (±0.41)

Table 3 

Mean Values of VO
2max

 (ml/kg/min) and VT Between CW and CEB 

 VO
2max 

  VO
2max

 VT pre-training VT post-training 

 pre-training post-training (in % VO
2max

)  (in % VO
2max

) 

CW group 34.6* 41.1* 65.6* 78.1*
CEB group 34.7 36.5 66.5 65.1

* p < 0.01
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Besides that, one of the greatest advantages of coconut water was its palatability. 
Subjects found it sweeter than the other drink, and it was less likely to produce stomach 
upsets. In the setting of the aging population, people who have reduced thirst sensation, 
the use of coconut water as a sports drink is a better choice because it has allowed better 
compliance. Coconut water as a sports drink has been praised not only for the quantity 
ingested as !uid replacement but also for its quality as natural food product.

Saat et al. (2002) discovered a new “old” sports drink that showed greater e"ectiveness 
as a rehydration drink when compared to CEB. #is sports drink is more palatable, 
it replenishes quite gently !uid and electrolyte losses without causing stomach upset or 
fullness, and it is easier to consume in larger amount. #e new “old” sports drink is a liquid 
endosperm contained in the fruit called Cocos nucifera L. #e fruit contains a clear liquid 
with a sweetish taste. #is liquid called “coconut water” is a pleasant and refreshing drink. 
As a matter of fact, during World War II, when intravenous solution was scarce, coconut 
water would be directly siphoned as an IV solution into the veins (Campbell-Falck, #omas, 
Falck, Tutuo, & Clem, 2000; UN News Centre, 2000). Because coconut water is the only 
natural isotonic drink available in nature, we have compared it to a commercially available 
CEB (Gatorade®). 

#e absence of exercise-associated muscle cramp (EAMC) among the coconut water 
group, in contrast to the CEB group, is another interesting %nding because the occurrence 
of EAMC is quite common among endurance athletes. #e etiology of EAMC is not 
thoroughly understood, yet Schwellnus (1999) has demonstrated a relationship between 
EAMC and abnormal spinal control of motor neuron activity, in particular when a muscle 
contracts in a shortened position and when the incidence of EAMC seems directly related 
to muscle fatigue. #e role of in!ammation during exercise-induced muscle injury has not 
yet been clearly assessed. It is possible that the in!ammatory response may be responsible 
for initiating or amplifying skeletal muscle injury. #e involvement of cytokines as an anti-
in!ammatory factor in response to stress to the muscle %ber has already been demonstrated 

Table 4 

Data on Number of Gastrointestinal Discomfort and/or Muscle Cramps During Training in 
the 6-Month Period Tests for Joggers Drinking CW vs. CEB as Hydration Drink

 CW group (n=24) CEB group (n=24)

Gastrointestinal discomfort 2 26
Exercise-associated muscle cramps (EAMC) None 54
  
Palatability/Sweetness  
Very good 21 1
Good 3 11
Middle taste 0 12
  
Medium amount ingested 1 hr 
before training (ml) 922 522
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in pertinent and relevant literature (Appell, Soares, & Duarte, 1992). As a matter of fact, 
coconut water is acknowledged as one of the best sources of cytokines (kinetin) found in 
nature (Ge et al., 2005).

Intentionally, the ambitions of the current study are to replicate what occurs in the 
real world (i.e., training a!er coming back home from work or a!er waking up in the 
morning) and to educate those who work with the aging population group with actual 
pertinent data from the perspective of sport science. "is study underlines the growing 
international dimension of medicine applied to the shared endeavor of aging successfully. 
"e #ndings support recommendations on the pertinent $uid intake protocol that are 
particularly designed to meet the speci#c needs of aging athletes. Training techniques to 
improve VO

2max
 and enhance performance have limited application because aging athletes 

do not necessarily strive to achieve the highest level of training. For this reason, we focus on 
the pre-hydration strategy at its full potential to induce an improvement in the hydration 
status during exercise and also to enhance endurance capacity (VO

2max
). "e taste of the 

drink plays an important role in this regard as the taste pro#le can encourage volitional 
$uid ingestion prior to training while avoiding gastrointestinal distress.

"e main signi#cance of this research was to compare fresh young coconut water with a 
commercially available CEB, over an extended observation period, in aging athletes engaged 
in jogging on a regular basis. "e aging population group deserves special attention because 
of a poor adaptive physiological response to dehydration, such as a reduced thirst sensation 
and a reduced potential to dissipate body heat and increased insensible water loss. "is 
population group may be at risk of having heat stroke due to complications associated with 
$uid and electrolyte imbalance during exercise. Hyperthermia, hypovolemia, hypoglycemia, 
electrolyte imbalance, and gastrointestinal distress are factors that contribute to quick 
fatigue, thus limiting exercise performance. Hydration strategies should aim at interventions 
that can positively in$uence these processes. "e #ndings of this initial study demonstrate 
the superiority of fresh young coconut water versus a commercially available CEB not only 
as a hydration drink but also as a way to improve aerobic capacity of aging athletes. We 
argue that an additional positive e%ect of coconut water is the faster restoration of blood 
sugar levels than other drinks, subsequently leading to volitional intake that is higher in 
volume. Saat et al. (2002) also witnessed these #ndings in a group of young athletes.

Lindstedt et al. (1998) postulated that the principle mechanism to improve VO
2max

 
relies on the mitochondrial ability to extract and process oxygen in the muscle cell. 
Skeletal muscle will therefore be able to assimilate large amounts of oxygen, resulting in an 
adequate muscle adaptation. "is muscle adaptation mechanism results in higher levels of 
mitochondrial enzymes. "e physiological muscle adaptation of aging people evidenced in 
the course of this current research will be the subject of the next study. Furthermore, fatigue 
as a functional sign of muscle damage (structural damage) will be observed a!er exercise, 
more speci#cally with the phenomenon of eccentric contractions resulting in mechanical 
stress to the #ber (Appell et al., 1992).

Aerobic capacity is the ability to produce energy by utilizing fuel in the presence of 
oxygen and is a function of maximal oxygen uptake (VO

2max
). "is represents the body’s 

maximum total aerobic metabolic rate. To more cohesively interpret the #ndings of this 
investigation regarding the function of coconut water, compared to commercially available 
CEBs, in improving the aerobic capacity of aging athletes, we assessed other important factors 
that might impact on improving endurance, for instance muscle adaptation. Contemporary 
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viewpoints of factors a!ecting VO
2max

 tend to identify multifactorial mechanisms including 
the pulmonary system, cardiovascular system (central), and the oxygen delivery system 
(peripheral) mechanism (Cain, 1995).

Maughan and Murray (2001) stated there is a biological continuum of integrated 
control of voluntary "uid intake. #e neuro-hormonal, sensory, psychological, social, and 
cultural elements that compose the milieu in which we $nd ourselves combine together 
to determine the blend of beverage choice and level of "uid intake, which occurs during 
physical activity. To increase the motivation to drink, we designed a new strategy of self-
check of the athletes’ individual hydration status, paying greater attention to the "uid 
intake strategy before the start of physical activities, an important element in reducing 
the risk of inadequate hydration and in maintaining peak physiological functions and 
performance. Palatability is of particular importance in the instance of voluntary intake 
because it pertains to the concept that a beverage consumed in great quantity is, by 
de$nition, a palatable one. Extensive ingestion research conducted by Rolles (1991) showed 
evidence of the relationship between taste and drinking consumption in animal and human 
populations and concluded that the taste of the available drink is the major determinant 
in the amount consumed. Passe, Horn, and Murray (2000) highlighted the importance of 
taste in contributing to voluntary "uid intake and suggested that a powerful interaction 
exists between "avor, palatability, and exercise status. While most of the published research 
on the topic of taste and voluntary intake has examined the positive impact of palatable 
"avors, less attention has been given to how to optimize "avor for voluntary intake. To 
this intent, we chose coconut water because of its great value as a “natural thirst quencher” 
that provides the body with the same physiological electrolyte composition as seen in the 
intracellular space. #ese healthy properties arise from coconut water’s well-balanced 
chemical composition, rendering it a natural isotonic solution, with a pleasant "avor and 
relatively low carbohydrate content (2.6%). 

#e Austrian Institute of Sport Medicine (Minehan, Riley, & Burke, 2002) concluded 
that enhanced "uid balance will consequently result in better performance and that this 
can be achieved by using "avored drinks rather than water. However, the results of our 
study also indicated that the choice of sports drink can signi$cantly a!ect the result of 
endurance training performance. #e physiological bene$ts of being well hydrated prior to 
exercise are beyond doubt. Commercially available CEB has been used with the intent of 
maintaining "uid–electrolyte balance during exercise. Most of the research conducted on 
hydration has been carried out with rehydration protocols comparing CEB drinks to a plain 
water control group, with CEB as the best choice of rehydration "uids. #is current research 
is based on the premise that a status of suboptimal hydration prior to exercise is detrimental 
to performance, and therefore we concentrate on improving the e*ciency of training by 
focusing on the quality of the drink rather than the quantity of "uid ingested. 

Our results allowed us to conclude that the quality of coconut water compared to 
commercially available CEB is superior as a sports drink for recreational endurance sport 
activity of aging athletes. #e international consensus recommends regular physical activity 
for adults to maintain mental and physical health. Focusing on the aging population group, 
the present study is designed to develop pertinent recommendations, which can positively 
in"uence the exercise performance of aging recreational athletes. Stefancik (2001) has 
demonstrated that for aging people the maintenance of healthy weight is more strongly 
associated with the level of regular physical activity than with caloric intake. In addition 
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to maintaining a healthy weight, recreational athletes exercise for enjoyment and for the 
derived positive e!ects of maintaining a healthy weight, thus diminishing the risk of 
age-related disabilities while retaining high mental and physical functionality, which is 
nowadays de"ned as “healthy aging.”

Research in the "eld of aging (Ehsani, Ogawa, Miller, Spina, & Jilka, 1991; #omas, 
McCormick, Zimmerman, Vadlamudi, & Gosselin, 1992) has shown that an increase in 
maximal training can successfully enhance cognitive functions, enhance cardiopulmonary 
"tness, and improve the quality of life and suggests that early intervention contributes 
signi"cantly to the reduction of age-related disease and disabilities. In reality, intensive 
educational advice has not shown much success in improving volitional $uid intake prior to 
exercise (as evidenced through personal experience). Choosing the right drink will certainly 
in$uence volitional intake, yet the drink must achieve the nutritional requirements for 
water and electrolytes to avoid dehydration, hypoglycemia, hyperthermia, muscle glycogen 
depletion, and electrolyte imbalance. Furthermore, the drink should be pleasing to the 
palate to induce greater intake of $uid. 

Notwithstanding the importance of physical changes that occur in the course of 
chronological aging, many popular misconceptions still remain, which re$ect, in part, the 
limited availability of reliable information. Most research regarding $uid intake prior to, or 
during, exercise has been conducted in young well-trained athletes or sport students and 
does not accurately re$ect the physiological status of an aging athlete. Recently Kallman, 
Feldman, Krieger, and Bloomer (2012) compared coconut water with CEB on measures of 
hydration and physical performance in exercise-trained men. #ey concluded that little 
di!erence was noted between coconut water to water and CEB in markers of hydration 
and exercise performance and that additional studies with more demanding dehydration 
protocols will be needed.

Fresh young coconut water, which o!ers an unusual blend of nutrients, is especially 
rich in potassium, sodium, and magnesium and small amounts of phosphorus and natural 
sugar. Suprisingly, coconut water is relatively low in calories compared to typical fruit 
juice. Many commercially available bottled coconut water drinks are signi"cantly di!erent 
from fresh young coconut water. Most of them are made from mature coconuts and do 
not contain the important composition of nutrients. Kallmane et al.’s (2012) and Saat et 
al.’s (2002) studies could have di!erent results because of the use of two di!erent types of 
coconut water. 

We emphasize here that fresh young coconut water used in aging athletes has greater 
bene"ts when compared to CEB with regard to improving exercise endurance. Of particular 
interest for future studies will be to explore the exactly how fresh young coconut water 
promotes this enhancement of endurance in aging athletes during recreational sports 
activity.
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