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ANABOLIC-ANDROGENIC STEROIDS:

APPLICATIONS AND TOXICITIES

THANAKORN SIRISAMUT

Drug and Poison Information Center, Siriraj Hospital,

The Faculty of Medicine, Siriraj Hospital, Mahidol University

Abstract

Anabolic Androgenic Steroids (AAS) is
a group of steroid hormones designed to
increase anabolic properties. It is used for a
physical and mental functioning enhancement,
especially in athletes or people who need the
cosmetic or anabolic effects. In long-term
using, AAS produces numerous adverse
consequences, e.g. biochemical, anatomical,
physiological, and mental abnormalities. There

are several bodies of strong and clear-cut

evidence indicating that chronic uses of AAS
may produce dependence like other narcotics.
In sport science perspective, AAS are prohibited
substances for athletes. The World Anti-Doping
Agency (WADA) declared the regulations about
AAS abuse and detection methodology for the
purposes of fair competition and athlete’s

long-term health.

Key Words: Anabolic-Androgenic steroids/

Male sex hormones/ Athletes

Corresponding Author : Thanakorn Sirisamut, Faculty of Medicine-Siriraj Hospital, Mahidol University, Bangkok

10700, Thailand; E-mail : thanakorn.sir@mahidol.ac.th



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 3

unin

waula3lau (androgens) (Hunguzosanslan
wazafiiunumsdylugunisuaasdnsay
NUNIWNWILWA  (sex characteristics) 5’3341713\‘1
fnsauenemenmlagialuzaawAsie (male
physical characteristics) 11U ﬂ’ﬁﬁﬂﬁ’mlﬁaﬁnﬁu
AN 8% Sednsausmsniduiifesnis
gmsunguiininnsecldaussausnionisfinn
Wiailaanuaenn vnlriiaaamealung
Faareiansadfifogniiasuadoianisianly
Tagasiadfideiasituaniazidanlansindd
anabolic-androgenic steroids (AAS) %ﬂLflumiu
2avnimpIaufanslauilésun1seanuuy (design)
Tassadrmeedlidgniniendsingr Tudu
qwéﬁlaaaaﬂuumﬂmﬂ (androgenic effects)
smlUSeqnBLasuady (anabolic effects) 12iu
massuasendmionntu Seilwdufitdes
Tungiinfimn gilazsiadldmandunids Solutlaqiu
i1 AAS MlFsunmsdauladlaseasramaaiiie i
figndnendoinerauiigesniadusiuauuin
palsfimuainesosdaosluunguildlnyuas
anuuRsgemnidlaignies umenadiaznaniis
wfluazndaing1zes AAS Juuuunsillduas
OB LIUTER9R TNNINTINEBUAT TSNS
§ilE AAS Tumsiiiin

anadusnase AAS

Wuanl) 1889 (w.A. 2432) Mina3sinende
Charles E. Brown-Sequard TFsreeumaiadiy
nsfanldmaasednansainandunssssgisuas
guinea pig Wlulumupsudinuinansauia
ANudeuse N ity wazaansadudne

v
o 1

amzldfitu daanzoldfidu) dousdunnid
aunge I lunfies oAzl AAS Fuan
iiasassuingussavddug uasfianafoufisdu
(DENAU) TuwgﬁnﬁmLﬁmﬁuamsnu:mom‘s
w1 adslsfmuiinaneiilaifolseaedain AAS
auNIuTuuann Wy amedued maandie
amemedn Hudu (Kanayama, Hudson, and
Pope Jr., 2010, pp. 11-21)

AAS (Anabolic-Androgenic Steroids) fmazls 2

oot 1935 fiflnsuen Mmasoassiuas
mIsryauanTRzeswalnainalau (testosterone)
I¥laenindduglsusennsiuiu ffanudlaun
fonnuantiAinmeinmaesiuidluguiiiugnii
Lﬁm‘ﬁ'a\‘lﬁ’umiﬁuﬁuﬁ: (reproductive properties)
LLatlaiLﬁﬂ?ﬁ’Uﬂﬂiﬁuﬁuﬁj (non-reproductive
properties) sauﬁg\ammsm:qqmauﬁﬁﬁﬂu‘ﬁuﬁm
nmafusasluufiuansunuinmana (androgenic
or masculinizing properties) funsiduaasluu
AULFAIUNUIMFEIUNTLETNEF N NFEIUNBAN
(anabolic properties) fw)’lﬂﬂ’.}’mﬁﬁimﬂ’ﬁﬁmma\‘l
gaslassaimaomalnainslsuiugwdailig

nIfaassiayiuiBnvaneyila  wiidneyiugn
Foneildasfigniiasuadeanndy (increased
anabolic effects) waftlsiaasnsdngnafiiu
aasluuwAzne (androgenic effects) Léaanly
Hovsamszasiufismass AAS flndidseaiy
\uaseinniigaiide nguzesaailuudeinsnzd
RULUUED S INUANSTIN TR RGN LS NAE9
LLazﬁaﬂoqwéaaﬂuuLWﬁ"mﬂmuﬁﬁumﬁﬁ'sﬂ
(Marshall-Gradisnik, Green, Brenu, and Weatherby,

2009, pp. 19-33; Shahidi, 2001, pp. 1355-90)
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fiunuae AAS

Aouflaznauin AAS Usenaudeaslsting
fioarinlafvnuanianugrunaiafisesinalna-
walsunauinmsnauladlasea’1soaeiuyinvi
mawasuudssgnameanmluliethsls Tapend

£

m”mgL%‘aamaammﬁuﬂ’uﬁ’izwiﬁﬂmm%w
ﬁ'qu§ (Structure-Activity Relationship; SAR)
muﬁﬁumﬁﬁ’aaaﬁumww@au,a:aa‘ﬁuumﬂmﬁ
azfilaseadremaadisiniu@e steroid nucleus
(o) cyclopentanoperhydrophenanthrene ring
system ﬂ’ﬁLU&‘BULLﬂaowijdﬁ“ﬁ'uﬁUNﬁ’lLwi‘l,i\‘i"llax‘l
aSupuaziildgasluuignimeianmiluansng
sanly TunmzUnfmalnsmslsuazgnuasuuyas
feufsmeendiadu-3sndu Aansuaumunria

i3 45 war 17 mMIaasuudasiidiunis
#i c5 WHlE metabolite ARgN3NINTUAD
50.-dihydrotestosterone (DHT) agnalsAnmuaasla
ANBTINTAT AR T AnTiay  Tdasnsaliinng
nlé 5aﬁmmwmmuﬁmLLﬂmgmﬂmaa%ow"\'ia
TaunsolineUnlg (orally active) SiANA39E3n
viafignaneianwuedszmafisnndulaiams
anabolic properties lagluilaqiiuazdl 2 Bn1aman
Tumssnudadasaiemaadzemalnainalsu
N&1Ad (Marshall-Gradisnik, Green, Brenu, and
Weatherby, 2009, pp. 19-33)

n. 17a-alkylation fafinsiinnydada
(alkyl group) Laiu vigjinba dlufiansuausumi
@ 17 arlfdamalnanslsudeasnudanis
gﬂLﬂﬁﬂuLtﬂaaﬁﬁu LREEINTO TN way
NN IAALURIFINE1YNIASLE orally active
testosterone derivatives NMNN18IL%U oxymetho-
lone, oxandrolone, stanazolol

9. 17pB-esterification N13911 esterified ﬁ‘ﬁﬂ,;j
lansandafifioty C17 Fwaneldlalasansuou

fisruieieeiulalinisgaduain vehicle i
thiusuAuly uazidle esterified AAS gngada
dngnszuadanuiiiaziin hydrolysis BENTIAL?
naeifiu free AAS Fodnsruziduilasinlil AAS
Aonq gnuanUapueennuaziidiededin szez
nm’lumiaanqwg (duration of action) aglj\lﬁ
uu Fusuarnuezesasldlalasaiuauiinmii
UjAsunde aelglalasansusudidnazihania
Ui3u16e 1l cyclohexylpropionate, decanoate,
laurate, decanoate, enanthate %138 propionate
\udiu

#UAUDY AAS

nMIutezilneed AAS malaseaseneiadl
Fuvslemfluwinsfneniiiedesiumssangnd
uansuLNmNMsidnendin axduselomilung
Fnauun TaahluasutvaadSnsusmsen (route
of administration) oot

AAS lHlasn1ssudsemu fathaiu
oxymetholone®, oxandrolone®, methandro-
stenolone®, ethylestrenol®* stanozolol’, fluoxyme-
sterone® norethandrolone, methenolone acetate,
mesterolone, testosterone undecanoate

AAS ililasn138a fpteitiu nandrolone
decanoate®, nandrolone phenpropionate®, testos-
terone cypionate®, testosterone enanthate®
testosterone propionate®, methenolone enanthate,
boldenone undecyclenate, trenbolone acetate®,
trenbolone®, stanozolol

(fyansal: *17-o. alkylated steroids; °19-
nortestosterone esters; “testosterone esters;
SNATDHATN IENEAIUNNE) (Maravelias, Dona,
Stefanidou, and Spiliopoulou, 2005, pp. 167-75)
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nalnnsaangnazae AAS

WuRsafuaLaTauREasluuTaly AAS
qzihudnluidefsaduiuisunedluilundes
YDILBAR (nuclear receptor) Tauansyszneay
\BetaundlU§uiu hormone response element
(HRE) ‘VT’f[ﬁLﬁﬂﬂ’ﬁﬂﬂﬂiﬁﬂﬂ’]iﬁuﬁqﬂi‘iﬂﬁﬂu
mRNA quihldgnsadelusiudiimiifismne
fuseslaurdatug Tuiige wacdnnsdvieds
swaseudsasluuduiufmsuiideiuoed s
second messenger wazld immediate effects
fifinswisundamthiissssss uonamiuudn
fefifinunannAgunalnniseangnivey AAS
15 4 naln ¢9fl (Kickman, 2008, pp. 502-21:
Norman, Mizwicki, and Norman, 2004, p. 33;
Shahidi, 2001, pp. 1355-90)

1. N5LAA intracellular metabolism AMEYVAS
91NN159UNY androgen receptor N13AALUAY
gaslassaiseamalnaimslsutiuifiuanadls
faznenealilassadezasa s vaifgniiasuase
mﬂﬁqmiﬂﬂl,a‘l/\n:ﬁiaiﬂiﬁu (protein anabolic effects)
s lEnaudriluanuiuasslisunsaiiay
LLEmE]‘Vl% anabolic 88NN androgenic Aule
atnaifinne Seiinsiaun assay fiawnsosey
fasdurNENTazasas T silung
U anabolic iU androgenic L§ ToeAsnsii
Wanlae Eisenberg war Gordan Uil 1950
#a5luuid index value gmam'j'\ﬁqwé anabolic
41NN androgenic INNTIAIZA (assay)
f28NITUIUNIIAINGIIWUIN nandrolone LAY
oxandrolone 9¥3 index value BN ﬁuﬁaﬂﬂiﬁqwé
myotrophic ¥1NN31 androgenic

2 MmN sWaBuaie? receptor
uilufinasia co-activators uaziigdiaefiuns

QDATHENNWUENTIHN Androgen receptor Hundle
Tuan1Bn289 nuclear receptor laeiinNssangnd
aufulumuuuuaiiuresansiieanqnase nuclear
receptor An MsfiUfjdniusiu DNA uazly
uJﬁﬂuuﬁaammamﬁaﬁuqnﬁu Taelunisean
andiudfuitesdesendeluanauvatnodngoe
U Hsp-90 wiiaviliansusznauidetiouiléa
amaadosBdaseaieuaramnsaiararaien
o5 Tuilaqiiudl co-activator annanefignéumy
waziunumsianiseanqnazes AAS

3. qméﬁmmsamﬂﬁaqwéﬁﬁumﬂmwmty
(anti-catabolic activity) Tmﬂaanqwéﬁ']u gluco-
corticoid receptor ifufiansuiulasialidn
Nl AAS ffugivdavidaiinfiaziiin ‘virlizing effect’
AoReovm Smnaesiu Sndsielnaitu Sevhi
fdadanainmslé AAS Tumeun@ vSeinfinn
wildnalunadaaendndotu Wunanian
myotrophic effects %38 anticatabolic effects
flefanguidaudeiuandoyanismaaadusyss
1% WUN13 down-regulation Tuﬁjﬁiﬁ%’u AAS
Turuage wafiwugminisifiu anti-glucocorticoid
Tuﬁﬂ’aﬂﬁﬁ partial androgen insensitivity ONLRE)
aufululgdnin AAS Trgndvie anti-catabolic
&y anabolic Tumstaduasendaile

4. mmanqnégﬂ;muﬁuq flsiviaatiav
fudu wunsiseslauinadesuasiliiianis
Wasnwasdungingsy Taswansfneauva
W NdRneaed Taeiinuin AAS TwRBuLLRS
WITUILHIMN  (neuron circuit) uanﬁnnﬁ AAS
fovilAansasulunsuansean (expression)
WD estrogen LLAT progesterone Tuanaedngine
fmsunswisundaiitiadudunginssalagd
TRedaeiuiiu (non-genomic pathway) ﬁu
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Wy AAS 1iu allosteric modulator %9 GABA,
receptor Fsanuaiintuiuwut §illd Aas 1
AU 9xR15890aNgANTINIE (aggres-
sive) lapfinudnszuaumsnsziuanaingin
fifi AAS iudnseduinfiduiideuriudunaln
nsnszdurainIMilldasieUszamiug e

LU serotonin arginine vasopressin

gnaneianwae AAS

§NsauLeqnaTes AAS ldeaiiaide
Wwsnefizesluulusangnd dud eadadls
Lﬁmﬁ’mwuﬁuﬂ’uﬁf (non-reproductive tissues)
nszgn ndwiile auee lnuaziadlediu Tufidas
wiuminiawnzqlumsiaduaisiiddenszgnuay
néanile Taewazas AAS fiflsauiadie nsuiia
wazasimelagsn WssnandwdioUsaen
losiu (fat-free mass) fisautans issaalosiu
Saseiiunn anioifialoti (adipose tissue)
Toosw anlasilldiovs anlosufindaniodugn
MIANTUDBILIS (force) wISlUMINAFITES
nénailo tiwas (power) Tumsvashasndiio
dinysanszesdulondwdlondedl 1 uay 2
nsuupesiaedsalund e (myonuclei)
WinnsdeaTeilsiu aansaaelusfiu i
31UIUBY satellite cells HANNTTUIUNTREN
néaile (myogenesis) aanszLIuNsEwiiode
JEE! (adipogenesis) NI androgen
receptor fuilodosuruiin s waues androgen
receptor Lﬁuﬁhmuuammmm motor neurons
Tuguuaomaaﬁﬂﬁmﬁu HAaTD9 AAS 71813190
AaUSUBIANGBIN DI HLA Azifpafumsin
maﬂé'lmﬁa WiNANHLTILSY (increased strength)

amzﬂmm’iumsﬁﬂﬁu (decreased recovery time)
LﬁlNﬂT]Nﬁ'n%’n d\‘lLﬂ%Nﬂ'ﬁﬁ']El‘ﬂE]\‘lﬂ??U?ﬂLg‘U
Snwrannuldi3oumidoduds Wandefurus
nsgslalunislé AAS dumnan Ananiiin
‘more you take, the more you grow’ Sedufiase
udrasdpaiingsleadn ‘the more damage your
health’ an3ld AAS ﬁuauﬂumsnammﬁ’uﬁm
Tuvuthndethn wazifunsugeduiulusening
ﬁﬁ‘[ﬁmﬁmﬁ’u (Maravelias, Dona, Stefanidou,
and Spiliopoulou, 2005, pp. 167-75; Quaglio,
Fornasiero, Mezzelani, Moreschini, Lugoboni,
and Lechi, 2009, pp. 289-96)

fldnmendfinzay AAS

fiunnidu Aldwes AAS tuazifendesiu
N3 reverse WANNAU catabolic 89§18
Tuuenne edglsfmuludareneissy 1980
AAS vimezilafignosussnlianaan paviietiies
AAS Lifnflafisalfild 15y testosterone esters,
oxandrolone, oxymetholone ﬁT»ﬁ‘IuQﬂmamﬁ
ffNMTHaNWAY (AIDS with cachexia) wHalwsi
atoguusy winlane Tunsdinmsldidusesluu
naumiiu nguaesluumalnaimelsuasliifune
male hypogonadism &wisunsldluandiuvian
Ui:ﬁhﬁauﬁﬁnntnszganu (postmenopausal
osteoporosis) ﬁ’u weAn13ld nandrolone deca-
noate wsUsngildwawaq fun13ld estrogen
replacement wazluihgiiutiofiendue ffhszfndnm
And1 1@u bisphosphonates ¥nl¥fildaa9 AAS
Tunpdiindesg vinaly (Marshall-Gradisnik,
Green, Brenu, and Weatherby, 2009, pp. 19-33)
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g3 LifieUszaedann AAS

g laioseavAuuuidounay qnalane
YsravAuuuidsundufionanuld @y Uindsus
msvandai (eelamzsudarsfioUaiai)
Vinulde WU Tumn’i‘f?‘ij‘uLLiondwﬂf’umawumq:
fAr anaAaUnAzevsaufou Anudilafings
msfadoannsdidudasviomedndsnisdnem
ﬁ\ls\ignﬁao liazenn gualuimoyssaoiuumInss
Hufinsrufuddamesesdanslausrainis
wWasulaseadlurszndeduld wszaniu
wmalnaiaslsunas AAS AidnunsaiaUjise
aromatization \lﬁﬁ%gmﬂ&iﬂu\lﬂlﬂu estradiol
LLAE estrogen agonists 5‘1457 Toefinsdszanui
Nonefild AAS Tusunageaziivanames estrogen
filwaisulunszuadonisuiniundendongly
Fowsawug wasiufusuneigmeild AAS
Turagadunannuesiifiygmmesunmeinie
Sulpssnannsiisesluumwamdsnniiuly nae
whulafiinainen (drug-induced gynecomastia)
Hunmefinuldvasannnisld AAS Veiiiunaan
qmgmomﬁﬁwmﬁLﬁmmnmim&‘ﬂuuﬂawm
AAS Taanss nalnil AAS endiasiunmsinnig
Lﬁﬂuﬂmﬁy’ué’ﬂ:\ilﬂuﬁmmLLu‘B’mLLﬁiﬁﬂmﬁgm
fieduefe M3l AAS Agniadrziealasiau
mim:ﬁuiﬁé’mmm%ﬁaLaaimmu"ﬁumnndmnﬁ
matiudanisa$ouaulasiau Seslsimswnalnd
wFannwiins m3tiaujisen aromatization
Wunalnvilsiidnldeduneimwszmele usulasiau
Jomnsowmidsnilfiianzsuslalugmald
using1slsfinim auuﬁgmﬁﬁﬂﬂmmina%mﬂ
Tunsdimsiinnmzsiualanain methyltestosterone
kD dihydrotestosterone Foaduwaulasiauit
Taisui5en aromatization (Goldman, 2010,
344-5) NN5ANE1T89 Eklof uazamslull 2546

TaeABmasumeaunslnsdwiangud Anti-doping
hotline wavlszinAadlau wud1 uniniein
Yszam 3 duduusn fifnsses (eed 1 au
fansaneuldannnil 1 81ms) As 81nns
17517 91N1IBNAEST BINTIANTNIR /IUDINNT
mamﬂﬁwuﬂaﬂmnﬁqm 3 fususn Ae wWhuale
TUIAUANMNADINITN WA LAz INISINA
Auq anTenunuindisesrasiiyuizueduns
\@nasdiae (van Amsterdam, Opperhuizen, and
Hartgens, 2010, 117-23) g liflsdssaedauq
wuldsouanvralyil

ﬂ‘iz@mtaﬂﬂ‘i\i‘i’mz dn19Uavv epiphysis
Apuuduasiudn udunazidunia

winun: hundelumevds vdaiuule
Tuwane (@1edndudaclésunisnnda)

szuylvadisulafinuasiuaiuadsn: iy
anusslunsiindnidangad vl LDL indu
20urdl HDL wag fibrinogen anay vinlviin left
ventricular hypertrophy, heart failure, stroke,
sudden cardiac death, arterial hypertension,
polycythemia

STUULISEAMUAZAR: TNANNFBIN TN
vmnpuazvde ilvinszounsznoagligy i
AR IaaUENLaLBNA3 hafssruaziiues
laifignnd ersnalifowsdu (mania) ¥ATEULN
(paranoid) Huwaltiufiazalugnisldansdug
Tuneitie viAangAnssurasudsnn (anti-
social behavior)

wunnnasimde: 159liinn1iz male-
pattern baldness Tumeavdoiifiiugnasungrolin
wipvlianMzauan watselnussluwasny
WASINANTUTDIITIATHE (NTIUANEINTA
ﬁuné’ﬂéﬁwé’wqmm) Sl AR nued]
wihen vasuassinlinauauasianssnsnaNdng)
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¢iu: ¥IiAa hepatic cholestasis, jaundice,
peliosis hepatitis (qaLﬁaﬂTuﬁU) WNANLE DY
Tumsiiauiovanludy (§wusiunslésy 17a-
alkylated steroids [orally active])

sruufuiug: namsaiseslauma Tuime
vz Reunscadnesalnaituusvhli
Sumedelumeas nsld AAS Tuap3sonsss
azyihlmsninandedanmuziTumweanels

sedee: sedeseremiuluwavdouas
Resiwasulusnlanduiu

sruugiguiu: wslnainslsuasdudens
LLLNAITAY B lymphocytes, AAS HNAFADNITVINIU
Ppaading1 (NK cells) 39819aansziu Ig G,
Ig M, Ig A uaznsiddndaensiniuenailiiie
mMfade (Basaria, 2010, pp. 1533-43; Kicman,
2008, pp. 502-21; Maravelias, Dona, Stefanidou,
and Spiliopoulou, 2005, pp. 167-75; Marshall-
Gradisnik, Green, Brenu, and Weatherby, 2009,
19-33; Quaglio, Fornasiero, Mezzelani, Moreschini,
Lugoboni, and Lechi, 2009, 289-96)

AAS LAz
wmafmndurenndefinnsgls Aas wly
fiduRsdissatrananidealaly Lﬁa\‘mﬂqwéma
Fanmwpee AAS flanuisdesuasidedsslom
somainluldie Rl danssousnenisimiiintu
wiloninguaedu Saviedunsivingansuslom
ANNLRDASBTRIRL T ZTY ﬂawuu%qméqﬁﬁﬁsu
Tunsudedu ildazdosfimaniugn as9aey
n3ld AAS Tugiidnugeduin Tasfl The World
Anti-Doping Agency (WADA) lgiiflunineguiisl
faufsdaslunsfiazdszmanede asfivils
Tugiazasimsudeiu sawlufenssuislunis
M3798BY AN cut-off Mizadae Tudl 1967 (2510)

anznssunsladndnanalidnin dannaanis
n1sunndlunisfissdadiunisldansnsedu
Tuinfimdissugeimledsndn wazlufigaffinany
p9AnIfmiuduarin1ssusddaiilagnn
usey aunseisiimadsemanedeansdiein
gavalay WADA Tull 2004 (2547) vheiiga
Tul 2009 (2552) WADA lgiszmasnedaves
woulasiauuazayiuivasuaulnsiauiigndeviia
ﬁ\‘l‘ﬁ (Barroso, Mazzoni, and Rabin, 2008, 391-402;
Basaria, 2010, 1533-43; Rogol, 2011, 4473-4)

Exogenous AAS: Androstendiol, Andros-
tendione, Bolandiol, Bolasterone, Calusterone,
Desoxymethyltestosterone, Fluoxymesterone,
Mestanolone, Mesterolone, Methandienone,
Methyltestosterone, Nandrolone, Oxandrolone,
Oxymesterone, Stanozolol, Testosterone,
Tetrahydrogestrinone, Tibolone, Trenbolone

Endogenous AAS: Androstendiol, Andro-
stendione, Dihydrotestosterone, Testosterone,
Epitestosterone

Gonadotropins: hCG (#nAW171e), LH
nNR18)

Androgen modulators: Aromatase inhibitors,
Anti-estrogens, Androstendione, DHEA

Other: SARMs [selective androgen receptor
modulators 1Jus1sidlaseadeiiausaduiy
androgen receptor LAY N’liﬂi:ﬂauﬂ[uﬁﬁ)qﬂu
ﬁaanqwﬁrﬂu SARMs @B arylpropionamides,
bicyclic hydantoins, quinolines LLR¢ tetrahydro-
quinolines LLiﬂL%Nﬂy'u SARMs gﬂﬁ'\‘ll,ﬂiﬁ::ﬁl,ﬁa
Tl luinguszasdfiipaiunnzniovaaslay
LWANE LHU NITANNIU NMEHBNLN (cachexia)
uadaufin s T luduasua3vanssous
NWN9NR] (Kickman, 2008, pp. 502-21) fiaxn
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Tul) 2011 (2554) WADA faldifingenis “ans
fovi” Seuannilean weulasiauuazoyius
gpasiundntieisedearsaddniduduiuunn wu

1. Anabolic agents: danazol, furazabol,
gestrinone, oxabolone, stenbolone

2. Beta-2 agonists: bambuterol, fenoterol,
formoterol, salmeterol, terbutaline

3. Anti-estrogenic substances: exemestane,
raloxifene, toremifene

4. Diuretic and masking agents: acetazol-
amide, furosemide, indapamide, spironolactone,
triamterene, probenecid, finasteride, dutasteride,
dextran, hydroxyethyl starch

5. Oxygen transfer enhancer: efaproxiral
(RSR-13)

6. Narcotics: methadone, pentazocine,
pethidine

7. Cannabinoids: tetrahydrocannabinol

8. Glucocorticoids: budesonide, dexa-
methasone, methylprednisolone, prednisolone,
triamcinolone

9. Beta adrenergic antagonists: atenolol,
bisoprolol, carvedilol, metoprolol, propranolol,
timolol

(“What is Doping”, n.d.)

nrsasamnsidarnssguluinim

ANIVINNBTBIATI “RNINIEHU” w%aﬁﬁa‘a’nﬁ’u
31 “an3lRy” (doping agent) du azvsneds 819
ﬁﬁqw%ﬁﬂﬁmmmmm’[unmmiaifummQ’Iﬁgd?‘fu
LLﬁamwunalnnWiaanqmﬂﬁ 7 na;uﬁoﬁ (LR
ANNVINNEYBIAUENTINNNSIEANTNE NG [WADA]
evneTINgs “38my Alddainauanna
2painfirdinlugae)

1. @130z (stimulants) LHuansiifions
nIzAusTUDdsERmMEIUNa U wanwandu
PIRAANNEIU BIUANIA

2. g1aianwfia (narcotics) THluingusracd
fiRpaiuanANS UL IATioRaTus T HINeN3
uaedu L ?Juua:agﬁuﬁ’

3. 8199UTUPRA (anabolic agents) AAS
szdmaglunguil sunisefleanguiiiu beta-2
agonists

4. snduilaane (diuretics) i
THlunsmuauimings Tunsudeduiifinsuis
swhwming vdsldumisnsldaanszdudibu

5. 885lau (hormones) U gas5lauansay
Tiaues 3o Bugdu

6. miﬁmqwgmfﬂmwu (anti-estrogens)
Huasfieengnasufemaivuseseulaiosls-
WA (aromatase inhibitor) BV LaiTnTIUREY
anabolic steroids luifuaaslaumwands vinlHle
E]Vlé“ﬂﬂ\‘l anabolic steroids mn‘ﬁu

7. 819Ut (masking agents) tHuan3iilai
AuanTRluniRsNaswansIouslaenss uavili
Tisansansanuansnazduilisudnldle wu
gtuiaag

fm30 “38m5” (procedures) fiinsnldBue
e lanssouzassinfimadudn fs nsliden
wIasudsznauradiien iialHsanuaIxT0

¥

uanuasusandauldfivu Wugu

gﬂtmﬂmﬂﬁ AAS Tumeiiia (usage patterns
of AAS abuse)

NANNFAIN AAS azlipgieii 2 sUuuy
Ao NMssuUsemuiunsda Feendatuazifuen
Aadnndnila sudlasnnannsedueaines
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aavigeslaufiararslunssaseriidudnsiu
wsismsy AAS Menldlunginfinn wiedfiisesns
iwsnaendaiiaduarinsldfessudsemu
wazendauazaziiisnsinnanedaiuniiuluny
{ldinaciiBnsliognlaieli AAS eenandld
anfigauaziinenslifivuszaediloniign nsld
AAS Tumsfiatfuasfiudnuaizosensldnawiig
wiaee Blmeeniulsznunazeda waldlusun
figaninauen@ 40-100 win Tapasfideadnd
mneiduisiulungils Ass Tudnusucids
Stacking \{Junsld AAS 2 #ilandaxnnnin
fulilugrsnsiieai Taefiesfiunsld anabolic
steroids Tumnafigenimuneiiliignimandsinen
(supra-physiologic dose) U3zanu 4-18 fUa
UaIMNABITaLN1TUanne (drug-free) Ussunu

1-12 oy leedilifigng “Uaseen” (drug-free
38 drug holiday) tW31=ABIN1TAADINIT LAY
e islasaszevasiluundudugnizund
waziiananidsenisasiany  Tuglduneswasls
Aap an AAS atnvrseuseslyTuzevievey
n3lHuuy stacking F9t38n31 pyramiding

Cycling Junsl¥ AAS usazzilalutg
namiefiving M By viiesy 6-10 &AW
Toeliifiszoe “Uaonen” waanainslifsyssaod
WALaANI3BULI)  (Fitch, 2008, pp. 384-90:
Fronczak, Kim, and Bargawi, 2012, pp. 515-28;
Kanayama, Brower, Wood, Hudson, and Pope
Jr, 2009, pp. 1966-78; Quaglio, Fornasiero,
Mezzelani, Moreschini, Lugoboni, and Lechi,
2009, pp. 289-96)

159N 1 feeenslE AAS wuu stacking WaNAU cycling Tuu19s1881998inslE  tamoxifen

TufheiNaannznuNle (gynecomastia) Wanantiuudrfeiinsls hCG vi38 clomiphene

Tugeihepesasieiianssfuliiinngaine endogenous testosterone 8nA3y (Fitch,

2008, p. 386)
ﬁ'ﬂmﬁﬁ Oxymetholone Testosterone Nandrolone Methandrostenolone = Methenolone
(mg/day) ester decanoate (mg/day) (mg/week)
(mg/week) (mg/week)
1 50 750 100 - -
2 50 500 100 - -
3 50 500 300 - -
4 50 250 400 - -
5 50 - 400 50 100
6 - - 300 50 200
7 - - 200 50 300
8 - - 100 50 300
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ﬁ'ﬂﬂmzﬁlmﬁﬂ‘ff' AAS (characteristics of AAS
abusers)

Toounfudiiifu ‘AAS abuser dnazifu
wamennIwande  (leyszanu 2-3 i)
Hugindenasiilalusuetion (poor self-esteem)
1seutu 60-70% maooﬁﬁiﬁ AAS q:ifaINTIN
sshiawslugudinn annsfnmnadlifluseaziden
wuiiladeiifinasionsiia abuse Ao LATHFIUY
Usz3Bnsil abuse Tuaseun$a fiifawsiula
Tumwssmuazifiifiglsrolsifannouials AAs
atalsfimalugitlallainfinfionnsinsly Aas 16
Tunsdindeensliludnsus inananiguas il
ﬂizif_l“ﬁﬁ@i’luﬁuﬁ (cosmetic purpose) (Di Luigi,
Romanelli, Sgro, and Lenzi, 2012; Hall Ryan,
Hall Richard, and Chapman, 2005, 285-90;
Maravelias, Dona, Stefanidou, and Spiliopoulou,
2005, pp. 167-75; Quaglio, Fornasiero, Mezzelani,
Moreschini, Lugoboni, and Lechi, 2009, pp.
289-96)

13791 AAS (AAS dependence)

falufn1smumuissunssuetnadussuy
fiszyfomsfiant AAs AlHluzuianisinm
(therapeutic use) WANAUWUIIBNIUDY 165 918
apainsmbminuazinmemefifinasion AAS
wazifumsliluzueiigeiu (supra-physiologic
dose) Tagtdunsliluszninensiinden fseeu
nmsld AAS Tuzuegefiunauunuiiises
29991M5BAE daumie liflannd fauda
sidme laewuinfis¥euas 75 veeifilliminosend
Tumefiiedannaninfinseiuuwumenisiiads
Tsamsdanziizonin DSM-II-R - Tungwuonis
Mdpdasiumsianinas dwsuenis “asu
Maesed” dufiiannamainvatean uarasds
wusnmniun1avieamsly 17a-alkalated steroids

mi%'nmﬁﬁ’lii’ AAS aduaIuu

[

@‘ﬁ’[‘ﬁ AAS anunaunuLaziianadno@es
Fusniuinaslddepsanlunuunnd wioluudn
fanlivenuasBuaonuainaueeldemioans
arlsngiin Swilienden1sifiady sgnalsfianu
SAEsuwndansadensviansasaulivieg
finmasoniniufiuualiniiesiugls AAs
wegeununselal 35nsiteg Sl MR
Fupgean iaﬂLﬁuﬁmmu%nmnﬁ'mLﬁaﬁﬂ'lmm
nzAsseiulumane  nmsdauanluinands
nmsuant fule unlawazsulumanie
minapaEntey Whusiasnlumeands uenani
miﬁmaLﬁam‘moLﬂﬁﬂﬁﬁnmaaﬂ'wﬁmﬁﬁﬁagaﬁ
\Huuszlemildigu fidn hemoglobin ge Aeulzd
fiipafunsheusesiuLansiafnunaly
11 AST, ALT, GGT, LDH, CK, total bilirubin
nsfidmnsfimesiuimauaiaii duuly iy
LDL g9%u szt HOL amas fszdveesTauime
Wasuuasly (Hall Ryan, Hall Richard, and
Chapman, 2005, 285-90; Quaglio, Fornasiero,
Mezzelani, Moreschini, Lugoboni, and Lechi, 2009,
pp. 289-96) usNANNSUABULYAININEIAT
meAmAuazaITImen Mvldtnugy miwReuuda
Madue1INel Indszamanainsiieuudacld
iy osnalBuat A1n¥n ersualifedu dns
Anwluny mice wud afiazesAnaiai T
Fufuniazes AAS uazwuinalniufsdestiu
Corticotropin Releasing Factors (CRF) -dependent
modulation 284 GABAergic transmission T
Wasp neuronal circuit F9iusunilefiaduneis
waandsiingliunues AAS dewginsan nsld
g5 IneIndseamaulnaiaansaldle
W19 BINGN antipsychotics 1138 SSRIs [selective

serotonin reuptake inhibitors] antidepressants
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Tuszpzenn nsld cognitive behavioral therapy
(©BT) Faelunisthiinenadudeiniiu wiledula
maliifuusihideansenimasnsiuiendiiu
(Oberlander, and Henderson, 2012, pp. 382-92;
Lumia, and McGinnis, 2010, pp. 199-204;
Salas-Ramirez, Montalto, and Sisk, 2010,
pp. 328-35)

a3

AAS \iunguaasainasosdsasTuuiifiond
La%m%mﬁmLf‘Iau,a:am‘muﬂﬁﬁmfﬁamﬂ@’[ﬂﬁ
AmMIfaATIzh AAS ?Tumwmmﬁmﬁa"imqmzmﬁ
Tumsthanlddisngadls seflszneumeneinme
289319M8 INUTIANNEINTOLREANTIOUY
29959y agwlsfia nsld AAS Tustezen
finanssnuiBeausnsanesnnn seanuAaUni
MIFUANITIRReTMNENal  MTURBULURY
nMemeinauaraiTneetnenniny  sanlUd
fnsianin nafenlu AAS lalduansingann
fIANARDUY AUNANITENUDENITULTIAINGT
Sedufinnvasmsserinls waznisnsaaaumsls
AAS TuiinAmfiviinnsudeiu Tasawislusesu
d1NA ﬁ’aﬁl,ﬁammu’%qw%ﬁmsﬂumsLL‘zia“fJ’uLm:
wielslemilushugunmessintmiuszezemiy
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wammmsﬁuuu%aﬂin Ltﬂﬂﬁﬁﬁiﬂﬂﬁ‘iﬂﬂﬂ‘ﬁLﬂﬁuﬂﬂ\‘lﬂﬂaﬂ\lﬂm‘iﬂ

LlﬂzizﬂzL’Jﬂ']ﬂ'\‘iﬂﬂﬂﬁ']ﬁ\?ﬂ']ﬂﬁulﬂﬁﬂEm&lﬂLI.i\‘II‘HLEI']’J"ﬁu‘ﬁ”IEI

uEs1 BaRdy’ §Ina nindalsua® uasagansI Jusw’

'AUEAINEAARSNNSARY IRIRINTAINYNINGNAY
ALANITANEAT RIAINTAINI IR

unAnta

Tnqusaen WawSuuifisunazasnsfnu
%mﬂnLLamriaumiaanﬁﬂé’an'mﬁ’nLﬂ%aaﬁungiﬂa
Afidanseandietuzasenslulansn uazszaziia
NIeBNMAINIEAUITlEEVNALTY

ABAiiun13Te  nguiaadulldnane
WMeNFERSNIIRN TRIRINTAININENER LwAze
fiflengszning 18-23 T F1au 14 Au vhinsmeans
Wugduwole’ Tesngudatanauldsuiniasis
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EFFECTS OF CHOCOLATE MILK DRINKING UPON CARBOHYDRATE
OXIDATION AND TIME OF EXERCISE TO EXHAUSTION

IN MALE YOUTH

Natheera Hengcharoen', Suwimol Sapwarobol’ and Daroonwan Suksom'

'Faculty of Sports Science, Chulalongkorn University

®Faculty of Allied Health Sciences, Chulalongkorn University

Abstract

Purpose To compare the effects between
chocolate milk and glucose beverage upon
carbohydrate oxidation and time of exercise
to exhaustion in male youth.

Methods Fourteen male students of the
Faculty of Sports Science, Chulalongkorn
University, aged 18-23 years were recruited.
A crossover study was designed in this study.
All subjects received 3 kinds of drinks including
placebo beverage, glucose beverage and
chocolate milk (5 ml / kgBW). After drinking for
1 hour, the subjects were asked to walk-run
on a treadmill with 70% of VO2max until
exhaustion. Before and after each exercise
session, heart rate, systolic and diastolic blood
pressure, carbohydrate oxidation, lipid oxidation,
blood sugar and lactate levels as well as times
to exhaustion were measured.

Results There were no significant differ-

ences in heart rate, systolic, and diastolic blood

pressure after taking all 3 kinds of drinks.
Moreover, there were no significant differences
in lipid oxidation and percentage of change
in blood lactate level among groups at all
times. However, chocolate milk group had
significantly higher in carbohydrate oxidation
and lower in percentage of change in blood
glucose level at exhaustion when compared
with the placebo and glucose beverage groups
(p<.05). Furthermore, chocolate milk group had
significantly longer in time to exhaustion than
the placebo and glucose beverage groups
(p<.05).

Conclusions Drinking Chocolate milk is
likely to make exercise time longer. It maintains
the carbohydrate oxidation and glucose con-

centration during prolonged exercise.

Key Words : Chocolate milk / Glucose beverage

/ Carbohydrate oxidation / Time to exhaustion
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THE ANALYSIS OF PASSING TECHNIQUE BETWEEN
THE CHAMPIONSHIP TEAM AND ITS COMPETITORS
IN THE 2010 FIH WORLD CUP FIELD HOCKEY TOURNAMENT

Thammarat Arkasvipath and Chuchchai Gomaratut
Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study
was to analyze and compare the Passing
techniques and the factors in relation to the
Pass between the world championship team
and its competitors in the 2010 Men’s Hockey
World Cup

Methods The subjects used in this study
comprised The subjects used in this study
comprised 8 National teams from this tourna-
ment, the world championship team (Australia)
and the competitor teams (England, Pakistan,
South Africa, Spain, India, Netherland, and
Germany) by purposive sampling. The data from
7 matches were analyzed and related with
Focus X2 Version 1.5 Program. The obtained
data were compared by using descriptive and
inferential statistics consisting of Independent
sample t-test and one-way analysis of variance
with multiple comparison, using the Least
Significant Difference at .05 level

Results The findings revealed that fore
stick push pass was the most commonly used
technique. In addition, significant difference
was found in the level of pass with advantage
in the offensive game, which was better than
other techniques, at the level of .05. Also,

significant difference was found in the level
of pass with advantage in the offensive game
in the factors in relation of target area of pass
and passing direction, which was better than
others, at the level of .05. Significant difference
was, moreover, found five passing techniques
in the level of championship team with
advantage in the offensive game which was
better than the competitors, at the level of
.05. Deflection, a technique of goal shooting,
was found as a new technique used for the
pass.

Conclusion Fore stick push pass was
the most commonly used and the technique
most affecting the pass with advantage in the
offensive game. The factors in relation to the
pass with advantage in the offensive game
were areas of pass, and passing directions.
Fore stick push pass, Upright slap pass, Fore
stick lift push pass, Long grip hit pass and
Reverse stick lift push pass were the five
types of pass with advantage in the offensive
game of championship team that better than
competitors.

Key Words : Field Hockey / Passing techniques
/ Notational analysis / Performance analysis
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A159N 3 LEAAYHANISILATIZHANNLUSUS NS ULARUANRABVRINANITRIUDR NRINAADAIN

Towseuluniagn Suunauiuiidmnalunisssves

X s
Aun Lﬁ’lﬂﬂ’]ﬂ'[uﬂ"liﬂ\‘lﬂﬂa

X SD F P-value LSD

1. fudneszvitadu 23 westaduienatsaunaluuauiy 15000 2828 4302 009"  8>1,2 3 4
2. nanauwNTEniady 23 wastaduionanaunluweusu 13500 3536 6. 7, 9, 10, 11,
3. furnsznidu 23 wastaduionarsaunaluuausy 22000 2.828 12

4. $udwszniraduionarssundadu 23 wasluuaugn 27000 5657

5. nanswwszrIduinawauniody 23 wesluuaugn 15500 4.950

6. FurnIeniaduinanauniodu 23 Lum’[utmu;n 33000  0.000

7. dwdhemeluen 23 wasluuaugn 48500  6.364

8. nawswmasluon 23 wesluwaugn 117.000 72.125

9. dmznmeluizn 23 wasluuaugn 38000 8485

10. fudaneluoe 23 wasluwausy 5000 1414

11. naeauameluen 23 wasliuuausy 4500 3536

12. e nasluen 23 wasluiausy 4000 2828

*p < .05

AN 4 LEAIHANISILATIZHANMNLUSUS NS ULARUANRABVEINANITRIUDR NRINAADAIIN

Towseuluniagn Suunmaiemslunisssves

firmslunissevaa X SD F  P-value LSD
1. voaLARUTlUF UMY 7000 7071 5674 013" 2> 1 3 4 5
2. UpaLARDUT LG T 121500 53.033 6. 7.8 9 10,
3. uaalARBUTlUFuEnY 25500 12.021
4. voadeufiludumdadselumesindng 9000 2828
5. veawdaufilusuntindaslumeiudig 47.000 21213
6. vaaLARBUAlUF TN 38500 6.364
7. veawndeufilusunsadaslunieduen 38500 10.607
8. vaawnRpuluF Ui solumesupi 61000 11314

*p < .05
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wmAilA X SD t P-value

nswangevTile wpNidlan 22143 4914
o 4685  .001*

ALINTU 12.000 2.944

n13NNAGEVTIA L upNilan 2.000 1.155
L 1159 269

ALINTU 3.143 2.340

MINTzUNNUaadIBNIHals upNilan 4286 1.976
S 3701  .005*

ALINTU 1.143 1.069

nswdndevitildlasnisunuea wwNidlan  11.857 3.671
S 2557  .025*

ALINTU 7.286 2.984
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L 2611  .023*
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L 2245  .044*

guzeiu 0857 0.900
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L 2178  .050

gugeiu 3571 1813

N1INNAGENIIWANNLIN L upNilan 0.714 0.951
S -.289 778

guzeiu 0857 0.900

nssinuaadiavtinld upNilan 1.429 0.976
L 2570  .025*

ALINTU 3.429 1.813
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GUIDELINES FOR DEVELOPING MANAGEMENT OF WOODBALL

ASSOCIATION OF THAILAND

Jedsada Chanapinijwong and Tepprasit Gultthawatvichai

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purposes of this research
were to study about guidelines for developing
management of Woodball Association of
Thailand in the aspects of resource manage-
ment, sport management process and satisfac-
tion of the Woodball Association’s players.

Medthods This study was used the
questionnaire to acquire data from the sample
group of 222 Woodball Association’s players
and 30 Staffs as well as 5 administrator were
interviewed. The collected data was analyzed
in percentages, means, and Standard deviation
The interviewing data were summarized in the
form of essay. Before finalizing the guidelines
for 6 management specialist evaluate Index
Objective-ltem Congruence, I0C defined by
greater than 0.6 to the Guidelines for Manage-
ment Development Association Wood Ball of
Thailand.

Results State, Problems of Management
Association Wood Ball of Thailand in the
resource management overall was lowand

considering the aspects found in the finance

and budget level and the personnel at a high
level materials and management at a low level
The problems in the process management of
the Sports Association of Thailand Wood Ball.
Overall, at a low level. When considering a side.
The low level in all aspects.

Conclusion Guidelines for Management
Development Association of Thailand Wood
Ball concluded that Human society should be
organized to increase the number. Referees and
tournament officials. A lot more to have enough
demand. Finance and budget. Association
should seek funding to support such a system
to obtain the benefit of public and private
funding. The materials and the association
should have a Wood Ball to make sports
training and competition to spread to all
regions of the country. Management. The
association should be evaluated for implemen-
tation. To be used as a guideline to improve

the performance further.

Key Words : Guidelines for the developing /

Management / Woodball Association of Thailand
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THE EVALUATION OF THE VALUE OF FIFA FUTSAL WORLD CUP

THAILAND 2012

Kannath Boonkrong and Chaipat Lawsirirat

Faculty of Sports Science, Chulalongkorn University

Abstract

Purposes The purposes of this research
were to evaluate the values for Thailand as a
host country of FIFA Futsal World Cup (FWC)
2012

Methods 400 spectators at Indor Stadium
Huamark and Nimibuth Stadium responded to
the survey and 2 member of Local Organising
Committee the interviewed. Data were analyzed
statistically in terms of frequency, percentage,
mean and standard deviation.

Results

1. Major respondents were mostly male
students between 20 - 35 years of age. Their
average income was less than 15,000 Baht
a month. The respondents were the first timer
at the game, but planned to attend the game
for 2 or 3 times. The main reason that they
attended the FWC was because they liked
futsal. The respondents felt that the ticket
price was reasonable and believed that the

cost of hosting the FWC for Thailand should

be around 100-500 million baht. After all, the
respondents impressed with host and looked
forward to attending the games in the future.

2. Respondents felt that being a host
country of FIFA Futsal World Cup (FWC) 2012
had a high social value, but moderate eco-
nomical and environmental values for Thailand.

Conclusions The results of this paper
indicated that it was worth the trouble for
Thailand to be a host of FWC. The respondents
rated high impact and high value in term of
social aspect where they believed that people
in Thailand would play more futsal, and
Thailand would have more knowledge and gain
more experience in hosting major international
sports competition. Most respondents felt that
Thailand had moderate economical in term of
infrastructure development and environmental

values as a host of FWC.

Key Words : The evaluation of the value /
FIFA Futsal World Cup Thailand 2012

Corresponding Author : Asst. Prof. Dr. Chaipat Lawsirirat, Faculty of Sports Sciences, Chulalongkorn University,

Bangkok 10330, Thailand; E-mail : tonchaipat@hotmail.com



62 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

anudustazaaEAypaeilyni
mM3vansutetuiRfand dusnniens
g5 9anduAmdsanluntsdaaialiyans
Waanuaulalunsdnsinuas dnsunsudedu
n138519A1NANAMIIATEFAluN TN
\AsEgRTaend sedadiunisainenu aemels
waznsrareeldlifuauludssmaluaniud
fifinnssemaugedu sefadunisuaniisuday
Youussan Uszndl pedrng waluladzesau
TulssinAkazssninUszmasnee uananisv
susna RNENAISRILadeN TunsuAmns
Fansisuandenatviiuiiegunmiiiseseu
Tudszina Gedussmalneamnsainiuiniida
msuteduimlasaini Eif e wwinies
furlszmesheg Wlanliuditi fshiilsemalng
Tesuanulinelalddanisudedufniluszdulan
ptwshENe uRMITANRLRTaS AU
Tunadansuzedu Wanndesnsanassaniiee
sansinmsuteiuluszaulaniviuauludszing
wazn1sTan1sudsduiRiszdulanaunaneiiiy
ANNANAITBINTTANS U T Ui Nnsaa3e
Tl aedaiiee waznwdnsoliAFiulsTng
Timaanaly Searnmsdansugeduimmasealan
Tl 2012 Whubusniivsemalneflasuanulineda
T nmlunsdanmsudedu laemeanius
WaueaseniNUsena (FIFA) uazfaiuayu
Tegepdugamivayudldinalunmsdanmsudedu
o Ammuzlunisidung dgunsaling
ApLaNEIANYaaANY AYARINT ABIENETAT
4a4 grudszmalnefienldisanclunsaie
SUANARLLNABN WATER 873N WU uazUSulge
FUNATDUADT SLALANN FIVNIN LaZIAINAN
iflyns FJoilivszmalneamsodssndadmldig

Tumsdansudedusuauann wasdelaunninn
fismsaldusclomillusyozeaislunisenn
e auiRn dansudeduiinnluszaulan
liiinanuduamsiassgiazeslszindlny
wons FIFA fofiugiiiunsdansugeiurionun
wazaaudinsaniiunisyanisudeduseaulan
Thfudszmalng HemMIMaunuu mIvaaaui

[ [3

nmsvan1sudedu vlidszmalneldsuaanag
UszaunsaiitarAilunisdanisutedi uanand
madamaudeiunnseadousailan 2012 Sovihlv
Yrzinalnefininiuasinvesiiisadscina
TN BN ENTUTIT LRI YBLTEN
lidseldidguszina  uazvilddszinalny
Lﬂuﬁiﬁnmﬂ“?’fu unaedurnduA1289n1390
nmIudsiufisnansoaseneld a3 wdedes uay
mwdnsalialituyssmaldnaanly
fortuiadefienumilafias@nmnsssiiu
AnndNATunITansuteiurzaadousailan
2012 Tuyssevpesiidon e waiildlliu
wuIMAlUMIRRIL LA RILEENNNTIAN TUD T

Amluassnilifiaudndndign

TnquseaeAraINTIde

iiedszifiuanudualunisdanisuded
Wagaadeuzndlan 2012
BAilun1sde

NaNABEY

1. ngusnethsfineuuuusauny fie §udoy
nsuseiueulnefinnsansudeiunasoadousa]
Tan 2012 @ swnsugedulungemmamuas i
FUWBUART FAAEN TN WATDIANIATN

[

ffiyns §PHduldimunauinzsnguieteiiney



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 63

WUURBUNNAINTUIATRILTEEINT Fokaingy
Fudszmnsiuiuey annsauinlasldgns
nMIszanuAFasIuYsETINTluNIgaeEne
Tunsdlivszrnsnnnuaslinsuauangsssng
Murivau Iﬂﬂﬂ”ﬂmummﬂizmniﬁﬁﬂmig’uﬁa 50%
wia 05 uwarivuarIsTiuANEeiY 95%
AnuAaARaaulsitiu 5% T’Eﬁ'ﬁ‘mﬁmmuﬁmﬁm
(Accidental Sampling) nENFNNTUTITY
aulnsinaunsutsiuraseadousndlan 2012
TINAT LA INANENS WY 400 AY wialaeiu
NIFULELLAZNTRANAIATBSLULFDUDN

2. nanfatwdmiunIdunsal Ae A
msumﬁmmm"ﬁwﬁuvﬁmvﬁaa‘?jaLmuman 2012
T 2 Au WA AMenIINNNTIANTUTedy
Mlduastimadnonnisudety  wazanuenIInmg
nsdansudeduluninsinlasiianuuuiaizas
(Purposive selection sampling) Wan1saNn el
wouieiilaseasne (Semi - Structured Interview)

dumsumsaiiunisiae

Tunwﬁ%’ﬁﬂ%\aﬁﬁﬁé’ﬂlﬁﬁnuwquﬁ IIUNTIN
LAz AT MAsdaeiumsideiEesuiiu
mm@juﬁﬂumﬁmmiLL“zia“fJ’uv!maa%ameﬂan
2012 Toaw@nwuuwddauasnguffitisfusuyu
naUseled MadszifiuanudnAIasfunuLa
waUszlewl (Bade and Parkin, 2005; Board
et al, 2006; Menapan, 2007, Koenig and
Leopkey, 2009) dayanaldifinaiunisugedu
vgmaa%mmmﬂan 2012 wazduideiliiuadio

wn3nvdiafldlunside uasnsmamnw
1AIo9iaf 19 lun15398
wIpsianllunadseasetl Wuwuuaauay

v o w

fipsnidoysiildiunadotu udi¥oasiininm

ma'«maumwmaLLa:mmgnﬁamaaLﬁam
(Content Validity) NTUNIATIIEDLTBIENTIAOL 0
LLaw;lL%mmzy 1w 5 v lagAAuaenndny
‘szwdw}]aﬁwmuﬁ’ui’mqﬂi:mﬁua:Lf‘jfam (I0C,
Index of Item Objective Congruence) LéiAnLyiniu
0.898 Wi FahuvusauaNlunaaasld (Try Out)
ﬁ’uﬁfnvimLﬁmﬁﬁqmauﬁ’ﬁﬂﬁwn@uﬁaamo T
30 AU Lﬁam@mmwmml,muaaumu \iansaasay
AMNEN (Reliability) Tenanyszansdanias
AT9UUIA (Cronbach’s Alpha Coefficient) 1giein
Wwiny 0.922

wwussunmutvesnidy 4 aeu weil

aoufl 1 daysialuzssfaeuuuuasunia
ansruzmaUIuLUUATREaUTIBNT (Check list)

AaUA 2 woAnssumsisunmsudsiunaea
Beupnillan 2012 anwauzmanuduuuuasIagey
318115 (Check list)

aoudl 3 miﬂi:Lﬁumwﬁzuﬁﬂumﬁmms
Ltﬂaﬁummaﬁmwman 2012 AanBUzAININ
LfJuLLUUTﬁLﬁanmauﬁﬂizmmmizﬁummﬁum
Tumsduidrnmnisudsiunazeadsusailan
2012 wnipe 5 5eAU (Likert scale) laafivua
Aazuuudass LUl

ALY 5 (ALady 4.50-5.00) TEAUAINN
FuAfiaeununsauaaAniuIdnAsnniige

AU 4 (Aady 3.50-4.49) TEAUAINN

NefiaeunUDaaaNAAELINENA1NN

»>De

ATUUY 3 (ARAY 2.50-3.49) STAUAIN
AN

»>De

RN IR IR Ve Rl S IR HERN
Tuuu 2 (Aualy 1.50-249) SxAUANY

9
A
whﬁrgmaumeaumuﬁmﬁudﬂﬁumﬁaﬂ

»>De

ATLUY 1 (A1laAy 1.00-1.49) FeiuAIN

whmgmauLmuaaumuﬁmLﬁudﬁﬁumﬁaﬂﬁgm

»De



64 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

AU 4 YpAniL VIadaLEUBLULNNLAN
wathlUfunumslunmawauiuasdaasunisin
wiviufimluaiantilifianududminiian

mafiusuadaya
plivhmafusuradeysannuuuseunis
Taniivdeyadauiadiuuinudunes awdey
Wnan  wazenasfimifysns Mosufivdeya
eI Tudl 1 woednieu Seudl 18 woadnieu
w.A. 2555 aifiudeyaaSasaiuunaauandld
NINTINFDUANNENYIAIBINTADUUULEDLAN
avsiadoyauazidoyaluinnsing uazfide
Tivhnasunwalausnssunisdanisugedunnzes
BouzniTlan 2012 THnanfivfeyaseninetui 12
nuniuf Sofuil 11 Juren we. 2556

m3laTsviaya

1. Ainnzifeyannuuuasuaadaysinly
POIEADUUULEDUOIN  UAZWOANTINNTIEI DN
maudedunnseadounnlan 2012 dnwuzday

Huuuuasnseusens Tasnsuanuasninad
(Frequency) WaznN1I1ASaEAas (Percentage)
UnauslugUasnysznauaaiGes

2. Uszifiuanuduailunisdanisugedu
Wazeadeuzndlan 2012 dnsauzdonanduuuy
Thdenmevfilszanudiszfuaaduailunis
Famawdviunageadeusndlan 2012 wnies
5 AU ﬁﬁaadamfiLﬂiﬂ:ﬁimﬂmmtaﬁﬂ (X) WAy
saudsoiuanasgu (SD) dnausluzUns
dsznaumuGed

3. TusuzasaudAniuiasdaiauauus
Auq uazdoyaiiléiannmsdunsal dnsuzdans
wudaedalFmsdnnzianaiveseufaiu
Tuszifuimileuiuvdesanadasiu higuewa
mseeiifunedenionanad

WAN13238

PInMsAnEEesnsUsfiumaEATu
Fansudedunemoadounndlan 2012 §Aduléaq
wan3fnuail



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557)

65

asefl 1 SuunasiosazaesdoyaimluzesireuuuuasuainuarwgAnssnnisidhannisugedu

Wazaadouzndlan 2012

iagaﬁ"ﬂﬂmmgﬁammnﬁanmu

uazwgAnssunstdsNnIsuTeiu

Innudnay

wUusauay Sapaz

%’agaﬁ":‘lﬂmmﬁnammnaanmu

uazwgAnssunsIdBNnSUIIiu

(J v
mmugnan

wuusauay Sapaz

WazaaBouznilan 2012 (n = 400) WapaaBouznilan 2012 (n = 400)

WA e 289 723 | dwueds (de) 6-7 s 21 52
e 111 277 8-9 a%s 14 35

218 fnd1 20 1 98 245 W 10 adeduly 25 6.3
20-35 1 245 61.3 | daqussaed  sauNn1IUTedU 131 3238

36-50 1 48 120 fenuaulansudedu 48 120
Wi 51 H9uly 9 22 wdususzinalny 79 19.8

wld s 15000 v 195 4838 Weaiien 7 1.7
15,000-30,000 UMW 150 375 Uszinelngliidngn 17 42
30,001-45,000 U 22 55 dssinalneduidinom 97 243
45,001-60,000 U 12 3.0 ﬁlu‘i 21 52

annnd 60,001 Ly 21 52 | mmda AN AN 344 86.0
MafnE  sndSygneg 136 34.0 Taiwmanzau 56 14.0
U3n3 221 553 | drldsne st 100 duum 41 10.2
gonuSnng 43 10.7 100-500 &ULM 102 255

21%W Unispu/AdReAlnAnY 170 425 501-1,000 &M 70 175
Frssmimineusiiamne 63 15.8 1,001-1,500 Uy 63 15.8
winUUSENeNTY 104 26.0 1,501-2,000 UM 47 11.7
dsznaugsnasiud 46 115 3NN 2,000 Funduly 77 19.3

e 17 42 | anuANAl  ANen 232 58.0

msdsa adeusn 314 785 13Jﬁu¢iw 168 420
lailgaSousn 86 215 | Useivla  usziila 288 72.0

Swaunde 1 ad 70 175 Taivsesivla 112 28.0
23 a%s 186 465 | nsndusnn andnass 383 95.8

4-5 aa 84 210 Talwndn 17 42




66 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

N3 IA 1 WU FRnuunEeUnNTIIY
400 au drulvaiduiwane Aadulssay 72.3
floy 20-35 U Aadudewar 613 fvwliiady

1 =

dalfiausind1 15000 v Andudesay 488
fszsunmsAneluseiudSuans Anduleuas
553 \uiniSeudaaindnw Aaduissas 425

Anpunuusaun s lngdunsndmy
aSousn Andlusouas 785 merazdhamunisuteii

2-3 A%y Anlulorar 465 HimquirasAvian

Tunsdsunmsutedunsnz INveusnnsutedy
AnuSeuas 32.8 Andrsisamanzan Aadu
Spray 860 AnnUsumalnefenldeelunsdn
nsudedududuaug 100-500 dwuum Aadu
Jawar 255 Andilumadansudeiufiaudue
fuelday Andudesas 58.0 Aanwusziivla
Tumsdansudedu Andudesas 72.0 aznduan
aum3uteiussaulanfilsy malnedndnads Anudiu
Sopay 958

a3 2 Aaly dudsauunngu wasssdumadssidiuanuduatlunisdanmsudsiunagea

FounnTlan 2012

- . . . . R B STAUNNS
m‘sﬂszmum’mqum'lumsaﬂmsummuv!waamLmuﬂTan 2012 X SD -

Uszinu

NNFULATHINR 347 0814  Yunay
NNAUFIAN 3.74 0.698 N

NNAUFILIANDN 3.30 0.852  Yuna
ALRRYTIN 350 0.720 qN

NNANTWN 2 WU FRavuuuapUINTTLAL
msdszifiuanndualunisdansudeiurazea
Fouzndlan 2012 swlvgjeglusziuann léun

MOFIURIAN (X = 3.74) BnLIUNNAULATHENT

(X = 3.47) WAsNEUEIAFEN (X = 3.30) ot

U

Tuszsutunans



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557)

67

a3 3 Aaly dundsauuinngu wasssdumadssifiuanuduatlunsdansudsiunagea

Bouznillan 2012 neduasEgia

. - B 3LAUNTS
NAULATHEAY X SD .
Uz
1. viudadmadudinmnmsudeiunazeadouzndlan 2012 358  1.051 AN
fiszlond fanuduaiunmaamu uasgwvihliasegiazes
UszinARsuiivla
2. vihwAahmadudnwnsugeiunaseadeusnilan 2012 328 1078 1unany
8aNIoRmUIlASIRS U IUMIALN AN ANTURY
3. vihwAahmadudinwnsudeiunaseadeusnilan 2012 345 1044 1unany
sansafmuilaseaseug i unsinsadass
4. viudehmadudnwnsudeiunaseadeusndlan 2012 305 1064 11unany
swnsoiaulasE e umeduliin dssh wasnsthienes
5. viwAaihmadudinwnsudeiunaseadeusnilan 2012 357 1006 N
ssoase a¥eseldlituauluiiesiu wieuiiudive
nauzedu
6. vimAnihmadudnwnsudeiunaseadeusndlan 2012 379 0922 AN
§IN3ARIETNNTYIBNET LazaAEIMNIINNYiBvLiiEInE1
ANAADN TR
7. vidadmasanaunadudinmnsudeiunazeadeussdlan 358 1028 AN
2012 ud AvdnnsawaEzan Ui uazassylnaiugiu
fosnnsnililddeliAnmnuduideiasugialusunan sansls
Jamsuseiuluadonin usnufieendidsne uazdnianssw
a6
ANoATIN 347 0814 i1unaw

9Nl 3 wu Frpuuvusunaiisze
nmsdszifiuannduarlunisdansudeiurazea
BawsnTlan 2012 medhuiassgiasulnaaglu
seiutunae Wud madudnamnisugedu
Wazaadeuzndlan 2012 awnsaimulATEEe

WUFUNNFUNTAAADADEIT (X = 3.45) WAL

madudnmnsudsiunaseadeuznillan 2012

fnIaNRILNlATIE I NUIUIIUNM IANLAN

PUAY (X = 3.28)



68

Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

a3 4 Aaly dundsauunnngu wasssdumadssidiuanuduatlunisdansudsiunagea

FoupnTlan 2012 NeduaIns

. o LAUNTS
NIATUTIAN X SD -
Useiu
1. vhudehnmsdudnwnsudeiunageadousadlan 2012 aw1sa 398 0.883 AN
suseAliaulnefonaufimmnzaatusnniu
2. vhudamadudnmnsudeiunazesdeuzndlan 2012 awnsn 3.78 0915 N
sousoAliiaulngaanidsnisanniu
3. vhuAndiimadudnmnsudeiuresoadeusndlan 2012 vilfim  3.71 0.956 an
wnwoavesUsmalnefidudulaniindu
4. vhudaimadudiamwnsudeiuneseadouanilan 2012 deweuns 374 0.988 N
RaUTausssn Uszindsasmildiueuludszmauazausiemi
5. vhudaihmadudnmnsudeiuraseadeusalan 2012 a1w9n 3.66 0.976 N
aednsdiiniiuauludsanlogsaniudsanuin anuaiad
waLdinNNsnNYA
6. vhuAnimadudnmnsudeiunasostousndlan 2012 awnsn 340 0958 thunan
ﬁwaﬁian’mﬁuﬁummqmﬁﬁuLLa:Q%ﬂﬁﬁﬂum‘jﬁ']Lﬂuﬁﬁmmﬂu
7. vhudaihmadudnmnsudeiuraseadeusalan 2012 a1w9n 3.71 0.897 N
viliviusensunsuaniasudayinusssn dszimdszningay
Tudszinauazausemi
8. vhuAndimadudnmnsudeiurasoadeusndlan 2012 awnsn 366 0963 eVl
dolaSumesunmanuaifisssdeaulng
9. vhudahmadwdnmnsudeiuraseadeusalan 2012 a1w90 3.82 0977 N
Wldiuiaeasziiula
10. iuAadimaduidnmwnsudeiunazeadeusndlan 2012 aansn 391 0.978 Vgl
lihuiiaanunagilaluanuiuaulng
11 vhudehnmsdudnwnsudeiunageadousadlan 2012 swnsa 396 0876 AN
Wlddszmaianag wasdvszaunisailunsdanisudedufim
Tuszaulan
12, viuAadimaduidinmwnsudeiunazesdousndlan 2012 3.90 0.884 N
HpnIEAUNIATFIUMSIANILTsTusassmdlngluauian
13, viuAadinadudnmwnisudsiunazeadeusndlan 2012 aansn 336 1174 i1unane
oM aiouiiAsaniusenimasy npmmamuAs uazienu
ANRAYIM 374  0.698 N




nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 69

93 4 wuh feuuvusunaiisze
msdszifiuanndualunisdansudeiurazea
Fouzndlan 2012 medudsanaulngeglu
szuan Wud madwdnmnsudeiunezes
Bouznlan 2012 sunsasusviliauinedoaiey

Ammzeafusndy (x = 3.98) wazmsifiu
Wnmmauzeiunaseadeusnilan 2012 @190
livszinaiang  wasfivszaumanilunisda
nmsudeduimniuszsulan (x = 3.96)

a3l 5 Aaly dundsauunngu wasssdumadssifiuanuduatlunsdansudsiunazea

Foupnlan 2012 NeduRIndaN

nMesudandas X SD m”flﬁ
Uz
1. viudadmadudinmmsudeiunazeadousndlan 2012 333 0957 1unany
finsuimsdansiAdsiodsuandeonid uazinisldninens
NBIINTIRDEWIANZ AN
2. viwAahmadudnwnsugeiunaseadeusnilan 2012 323 0936 1unany
fnmsquaszunseIpguaanMzinsiueIna ¥ 1&e
waznAudia
3. vihwAahmadudnwnsugeiunaseadeusndlan 2012 325 1003 1unany
fimsguasauiidmsssauludonnif uazgnapanpus
4. videhmadudnwnsugeiunaseadeusndlan 2012 334 0971 1unany
msa$wsuminuazivennsanuazanlmliiaoiowiadon
5. viwAaihmadudinwnsudeiunaseadeusndlan 2012 334 1069 11unany
finslimsmennslaetroduen defu uazfiszandnmluszezen
AedLTIN 330 0852 wuna

93wl 5 wu freuuuusunaisze
msdszifiuanuduarlunisdansudeiurazea
Foupnlan 2012 meduFsundenaulnaag
Tuszauunalunnuszidiu Toud madudinm
nsudsdunaseadeusndlan 2012 nsa3
sumimuazdvsuieauazaaninalivane
f9uIndaN (x = 3.34) uazmadudnmnsuedii
WezaaBeuzndlan 2012 Fmsldnsnenslédetne

oo

Anen St wasiisrAndnmiluszazen (x = 3.34)

HoRniurIadoiauauusifindniialy
Wunwamelumsimuiuasdaasunsinugedu
AmluaSomiinlidenadueanniige Tudszidu
msvsemaniustioaiuly astimsdseanduius
Thannninil Wevildeulnslinsuinfinsugeiiu
WazoaBouzndlan 2012 Aaduiosar 2275
sagasnnmsianundanlunnsa$reaunudedu



70 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

eauinldiwdaflialrsn1isenisadreauiy
wseivsuulaldinasgiu stviheieads
8590w ssiludasyinlidssmalnededaiies
Fofwatunsvaduidinwnsudeiuiwissaulan
Tuawan il Iasulaidue uazAndinsad
s ludissnnnafeauinueniiess Andu
sppay 13.77

NAN1IRNNBOL

HAN1SFNNBAIAMENTINNITIANIST W e T
luuaznsdnsanisudetu fusnagUng
naaawlFel AuduamsiassgAailiism
ﬂﬂi@dnuﬁﬂﬂ’]’iﬂ%’mLL@%ﬂ%U‘IJ‘EGNN']NL‘Sﬂﬁuﬂl’]
LUUBU  LWIIENITUDNTUARIEINITOE 99U
g3 vdoieslitudssmalng  daunedudea

@ '

f931ANAININ

9

NN FIFA dsnaaussuunisdanisugedussaulan

LNTIENTITIANITLAITUUDNAIN

TiuE Temedumsdanisugediu Msfinse
Tsouswn madasuadion suinugedu vdsdadn
Hunsa¥enszuafimiiiuensuiiossme
gniklifognajuaziiininim ssnluiauesea
LﬁaqﬂlmwiwmﬁﬁLl:ﬁal,mLLats‘J’aLﬂumﬂ%nmdN
TiAnUsclomidndre drunedudswindon
TdApefiunnvinlng WwInzusnwilan1smuaN
Tunsdanisudedu
HAN1SFNNBAIAMENTINNITIANIST W e T
Tunmsaw mmma?ﬂmmammml@iﬁaﬁ
ANINANATATETRNTANA Tz LD Y
AldaelunsTamsuted ey FIFA T4
sudszanalunsdanisudedu drunedrudean
iduasn zlEsuanailuiEesnisdanis
U ANUaBAnE nﬁamuqﬂmmmnﬁl,%mmcy
289NN FIFA saunvdudiindenfisiniswmun
Uuugoviatisnmliignsuaniu

Al 1BNaN13

NHANMTIENUT FRDUULFDUINTIUIU
400 au slnaiduwmene Jeny 20-35 1
fiswlfndssafiousinii 15,000 vn fseduns
AnwluszduySoaned Wuindewddeaindnm
dumssndaunsugeiuiuadousn uazanadn
avdhaumsugetu 2-3 ads NimquszaeAnan
Tunsdsunmsudedumsnz e usnnsutedy
Andfisamnsas HADUUDUNIUNINAAI
UsziwalnedienlFslunsdansudeiudud o
100-500 &1UuM ArItuMTTRNSIEeT AN

R

NentuAlae daudssiiulalumsdanisudetu

2 D¢

LnRUNIBNNIS AN TussaulanfiUsyinalnedn

@

3
fna3s Bouaasliiiuigrouuuusauamaulng
iUy POUINNMIUNTURINBEUT uazpen
navINNNsHEedudn sz indanadseivla
Tumsdamsugeii uazaadhidaNmRIzay
TuAnsasliiuiszuunssansuseiuluaded
fisrfndnwildfdmaiannudssivla uay
§NT0ADUNUDIADANINADINITTRIHIE1BNNTS
wsTuldauilddronaulnaiioanaiowels
LazesNnaUN I TNN U TunAYs (Kotler,
2000; Suebmai and Tingsabhat, 2011) Lac
inawnsalddeyanssiiiiothanfuldldluns
Fudmwlumsusdeiiuadomth Taansoreuauss
lansemuandoanszangugidnsunisugedu
IpenefivseinSan
AreuuuuasunNsUivgUssIRUANENAY
Tunrsdanisudeiunaseadousnilan 2012
niuaegiveglussiumna Tusunsda
mimia"fl’ummmﬁmuﬂm\iN%Nﬁugmmaﬁm
NIAAADRRAT LALNITANUIANTURY TILaAILH
LﬁudwﬁmauLLUUﬂaumudauTmyﬁmmﬁmLﬁudﬁ
m‘;LﬂuLé'ﬁm'wmiLtﬂofj’uaﬂwzﬂ’ﬂs\iﬁumma



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 71

wseghawiiens esnangdimanisugedu
sulnaiduaulneuinnininviesfisi e
ldoneazldfidadulvadnyssmea ilasann
Fuidmasssmananudmde i
2B9AULBININEN wazanMIENAEaiininiien
12 ARNE NN TudsTus e
nvieadisnfisnenduaglutszmnalne Talfidums
Wl mAlasaTaiaN NN T T LRI
viswiien vilRlilde3eeudnameiuesesia
Mnwhiieds uaziiiaganduauinviesiiieafian
vosuiizrludszmalneludrafeungainieu
WA, 2555 AsTmnuinviaadfieatisaninluiigieu
SUNAN W.A. 2555 (Department of Tourism, 2012:
Online) uwazlifiunasdoyalafiinisifiusiusn
Foyadnauinviosdisn uazdnnuduidszne
Auduaulusaufiifinisdanisudeduinfsiuau
whls Faliiansnsanulsimsdhidhnmwmsugedi
ﬂ%@ﬁﬁmmﬁummoLmﬁgﬁﬁvmnm"flﬁ Tuduzod
auluiuiffugsenounsmedud ewns uas
indavnnluuiiffimsdamsuteiuannisdaniuel
fusznaumsAlianansaiiazaneiud omms uaz
waasdnldunduangreaunailalgfinigee
mM3ugediu ssanma FIFA fldsiaiuilunis
edud wazlianansnhomsdnlysudsenu
Tuiuflq dhammsugeiulg silddeladlsdu
mansrnenelilifuauluiuiiidnsdansuseiu
wihilars wazludiuzassauis Bangkok futsal
arena flFovyszanalunisadeduauainniy
1,300 uum wazaisliiaSaihidauladlsidnly
unsudeduluauinuviolnd  wazldlaldaun
wisalTumasdanisugedu ilgdnosianaidn
FszmalnellfiSuduuannlunsa$eaun
wazlalléld uazauafifoguraziiisonalumsfu

Wnmwmsugedu Fe3Rndludnamiaassgia
wszaziumainmnsugsduansiiaclviae
fdlunnsusmsdanisudeduliduscandnn
uazfianuduamaiassgianndetu fnsade
suliiaSaiuaalumadudnmnisugeiu
smivaraynnliinsefud 8ms uay
wishuisnn T funsnsznenelfliitueu
Tutuififinadanisudeiu ogslsfinuanaduen
nLATEgiaantsnaldnainduiniason
Tuszina Tugwmawdoanisuteiu uazanusdn
nsuteiu enazvhllideyaiBeuszinifiaanse
potlandanaduemoiasygialdaay
AreuuuuasunNsUiveUssIRuAINENAY
Tun1sdanisudeiunaseadeusnilan 2012
nususennaglusziann Tushumsdamaugedu
su13nsusdliaulnedoniduiiniiasoaiu
andu shlivszmagiaoned uasiiseaunisal
Tumsdansudeduiimiuszaulan Souaadbiiut
fmovuvussun s ulnafianudaduinadu
Wanwmnsudeiuluadeifiaauduaimiod
soanagluszduann wszusnandszmalneas
Tsuenag uaziiuszaunsellasnseangidemay
Tumsdansudeiunnzasdeusaflanud Sedials
Infunssivayu uazaaadalian o uas
{lvajviunneoniidonis uazidunaeaiuanNdy
wnzusnanazyldnauiigzninienie uay
Inlafianysaludouss ilRlisioadodulunsgua
Snenganwud fadumstdnaibiiasclani
laulusonvinslnaanauey uasdosonali
foanfiauasngy auludeandananiussud
sfuioluasauA¥ Bumu F9AN LazUTEINATA
Tasl#nnsiduinfudonans usnanildaiiu
mssaasniiinininwazeadndinsluszay



72 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

Uszimanndulusuian uasvinliiniyazoa
spsdszmalnadufilensnny uazfnsusulan
naaall FenanrdasiunsduneaiauenITNNT
Fansugetuiluuastnsdasumsugeiy doll
mafudniwnisuseiuluadedianugudn
NIFIANNTITUBNAINNG FIFA Ldanaauszuy
mMydansugeiuseaulantiiug senedunis
dansudetu mMsfeselsusy nMsTRauNEaN
uazauNLtviuLg) Sefaindunsadwnszuain
Tifummuwiiossma Wumesdgnitdiioding)
waznsNTm amn‘[ﬁLﬁium’ﬁaamnﬁmﬁaqmmw
Fumefiudouss wazdsiadunisliinariwliie
UselumiBniie  wazfranadasiunsannsal
anznIINmMsdansuaeiulunwsn dell A

@ '

AuAmsvadszimalnaldsuanagnsluizesms

q
(%

Famsaun MIggland masnmeanuasadie
Tnouszindlngldsuaadlasaseaniideima
Tuudazdiu wazdoldsuanuadad anwsnlu
FndrsBeLszmAA Asthuinwiia naann
U wasnsaienalasnsidindiude o
foifumsa$enwanuafa iU gomwavues
wardszmalnedndae
AreuuuuasunNsUvgUsTRUANANAY
Tunrsdanisudedunaseadousndlan 2012
nsfudsnndanagluszilunats Tudn
mMs¥ansutsiumsaeauINinIuas Avsuan
anazaanivalivhasdsnden waziinisld
niwensldonedudn defu uazfiszAnsam
Tuszezenn Sousasliiuingeuuuusauas
fulnafanudadiuinnsidudirnwnnsudedu
Tuadsimesmuawnndendolaldiinmaiann Ui
TR mdNAiAas fiftsusnsinnedises

souiiudl uasfimsugniulifisanniuluiuiiid
mavansugviu  desuuuuasuaindeliiiudn
AwdnFluduAswedoNaLNGY UazivaINI
fasannmssudauedenlunniuiiianiniu
iV liinaadnAmvasndanluszazen)
vliuszmafinsuimsdansfowndesifetng
fofu  ieviveuludszmaldsuieundonds
aANANIL TR INATIAIHAADFTN NS N8N
auludszna vilveaululsemaiganmsionei

@

wiouse uasiinunmdinnazudneie

S5UNAN3INE

nsdsziiuanuduarlunisdanisugedu
Wazaadeuzndlan 2012 dulnajagluszdunn
T6tun modhudoan Tushunsdanisudedusansn
susdliipulneionsuinaseatusnndu vl
Ysznafianag uasiivszaumsniiunsdamauded
Awluszaulan snumeduiaswegia Tudums
Walassaswiuguiumsfnsedosns was
MIANUIANTURY Lazneiudsuinien Tudu
MIaeauINARILAz A8 1IEANNE ANV
Taivhaedewindan uaznslimiwennsldodng
duen G998y uaziiuszAnBanluszazenn eglu
FEauUNRe

dadrinlun1side

ilasdhedadiamanaiiunmmhise meiee
ﬂ%”’affm“ﬁmgamnLLuuaaummLa:Lmuﬁummﬁ
Wit vi’ﬂﬁﬁagaﬂﬁﬁmwmﬂuﬁm%&’ﬂ (subjective)
Apudnaann mnlddoyaiBassansinnduasyili
§18135031ATERANMNANAIAINNANN1TNI
AT AEASLENnEatu



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 73

FDIIUDUUZ NI
1. MNAULATHENT
1.1 madudniwnsueduiniaaed
mydszmnduiug Tawurlinnnind eyl
AUlnENIUINMAITIUNITTANTUTeiU wazdhnn
mM3ugeduiinanniu
1.2 maduidiniwnsusduiniaaed
ANNZDNTILNIINE U NIUSTIISTANIS
MUl uazAsimIvhoufifniuseinasg
lnpuLazynaAsIuLiasmiudansugeiung
e etioidasuasnwansaiiawiudssinalny
1.3 madudinmmsugeiuimeansinng
Uinsdamisisastnsdnounisudedulviieswe
AiaANABIN TR EINNTUTTY
2. MIAURIAN
nmsiduldnnnisudsturinasdalana
Toaulnyg  waziwsulngldiadinsinlunigiu
Fnwmsudeiusnnnd Tlemalunsdniuss
Tugunugeiusnn il warAsinssuasan
seantrnuaulneiauanoliiuivnsidius
Tumsiduidnwnnsutediu
3. MIFUEILIndDN

@V

ATANTTRILNY  wardSuUIni9su

o w

downdanldaninnitdwsziiuisaenandn

<
& aa

Aoganwiifsaaulng  uaznmdnwalfidves
Ysznalny

daiuauuzidoulauns
1. MNAULATHENT
MATY 1N LazNMARIUAITHEIUT I
Tunsdansuteduims i fouAn13219umy
nMIfIMUYIzINN. MaRaassudlaa

iina¥edaidusuazawanualia itudseinelng
wazvhlinsdanisudedufimiissndnmgesn
2. MaiuIAN
MASE LONTU  UaTNNIARIUAIILAN
anwIwdle uazn1afidusmzssauludszindlng
anBetu iipaensfisusalitaululsina
wazviliaulneiinanumagilalunsdudinm
Famaudeiufimluszdulan
3. MFuALIndeN
MASy N LasnnMARIUAITT IR
Tumawann uasdfudgedowndonliifinndedu
Tuszpzen wivhldeuludszmasigaainsisme
fudouss uazensziugnunmdinfirmesaluyszme

AnANssNUsENA

va o

iAdvezaunIzaud M lusauidans
wiviumnzeadausnilan 2012 Almseyaszi
Tumafvdeysresiideluaell uazzezounszAm

v A A (v

tiufindnend Paensainviinedefliuaaryu

a 6 o v A

FnefinusEwmsuifalunnsITeaseil

ONA1981989

Bade, R. and Parkin, M. (2005). Foundations
of Microeconomics. 5"ed. New Jersey :
Pearson Education.

Board, E. A. et al. (2006). Cost-benefit analysis :
concepts and practice. 3"“ed. New Jersey :
Pearson Education.

Department of Tourism. (2012). Tourist Statistic.
Retrieved April 2, 2013, from Department
of Tourism Website: http://61.19.236.137/

tourism/th/home/tourism.php?id=11



74

Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

Koenig, S. and Leopkey, B. (2009). Canadian
sporting events: An analysis of legacy
and sports development. Ottowa :
University of Ottowa.

Kotler, P. (2000). Marketing management.
New Jersey : Prentice - Hall

Local Organising Committee. Interview, 12

February 2013.

Local Organising Committee. Interview, 11
March 2013.

Menapan, H. (2007). Analysis project. 2 ™ed.
Bangkok : Chulalongkorn University Press.

Suebmai, C. and Tingsabhat, J. (2011). A study
of 67" Chula-Thammasat traditional football
match management. Journal of Sports

Science and Health, 12(1), 54-64.



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 75

LU NISHAIUINTISIANIS U TUN SN BIBUL IR ALLSEINALNY

pilg1 QWA uazaMn AvAd
AL INENANEATNIART ANl INeNa

UNANEID

Tnquszavn n3iduadeiifi nquszaediie
Ans1Audeents wazan wilavilunisdn
MSUTEY wazivuALLINIUNNTRRILINTIR
nMsusunImBesusidauvislssinalng

ABaniiumsise myeaseiiFuuuseuns
Tumafivdeya 3 nnguetsluininiduau
352 AU FENEBU I 146 AL LATANENTINNT
wastintig 91uau105 au wazlduuuduniual
Tugusmaanaunimursdssmalnelunszusn
UdnA 91U 6 AU IR 609 AL UIHA
AlFunaeiamada Tnamedosas Aads
wazaudeoluNAT I

WaN13398

1. dnfimnfianedaanislunsianisudedu
Iﬂmwagﬁ[m:oﬁ’umn AaAEYiniY 4.07 waziile
NITUNTWTEWLIN agﬂuasﬁumnﬁ’a 8 fu Ap
FUMIMIULRY FIUNTIANTTENANT AIUNITIAT
YARINT AIUNTEUIBANT  FUMTUTEETUUY
FIUNITIBY FusuYITanal wasduanud
Yag guUnsal WAZLATDIBIUILANELAIN WAL
fRnaeu fanudeenisiunsdamaudeiu Tagsan
agﬂmz@fnmn Aadsny 3.82 wasiilafianson
Tedenudegluszduan 6 fu As Funs
TNUNU ATUNTIAMYARINT AUNNTUTERIUIIY
FUNMTIENY FuuUSEaN wasdnuaaud Ja00)
gunsalv fianudissnseglussduthunate 2 dw
fin AUNITIANITOIANT LASHIUNTENUIBNTT

2. AZNIINNSIANISUDNTUTANAALTAL
sesnmilimlumsdamsudediu Tnevmeglusei
hunavAaiswiiy 2.82 wasifiafiansanede
wud fanmilymeglussdudmnate 7 du e
FIUMIMIURY FIUNTIANITEIANT AIUNITIAT
YARINT ATUNTEUIBMNT  FUMTUTEaTUeU
FIUNTIIENIU LazEUEaUT a0 aunsal uay
\ATDIBUILANHNELAIN ﬁamwﬂtymag‘[msﬁu
oy Ap FuIUUIENNU

3. 31nN1357u5 g ayaanwan1side
Foinspauydifinnsanudritsziuanudulyld
Tumsihuuamenswainsdansudetulyld
Tszauarudsa Tassmegluseduann Fade
whits 4.42 fnsaundusesnunwui anadulyls
TumshuwamemsiaunliFeglussfuanniige
2 fu Ap AIUNITIANITDNANT LASFAIUNITTAT
yAaINT TuszduNn 6 du fe Frusouil a0
gunsalv funTdseauny funseuems
FUIDLTENINL AUNTTYWLNY LRTAUNITINENIUY

S5UNAN3INY

LUINWNANTRAIUINITTIANTUDTITUNTN
Fesuzidauvisemalneiigidelawamntu fanw
wisnsanuwazansni i lunnsdanisugedu
nImIszsivAvesdssnaldsaly

AR NIFIANITUINTUNTMTITUL LAY
UsemAalng / wuInn1swmuINIsIANIS et

Corresponding Author : 819138 AT.9M AAATE, AMLINEIAARTNNSAR IRAINTAINIINENRE,

E-mail : jtingsabhat@yahoo.com



76 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

GUIDELINES FOR THE DEVELOPING MANAGEMENT OF
THE THAILAND OPEN TRACK AND FIELD CHAMPIONSHIPS

Khanittha Chimpalee and Juta Tingsabhat

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this research was
to study needs and problems state in The
Thailand Open Track and Field Championships
and guideline for the developing management of
the Thailand Open Track and Field Champion-
ships.

Method The researcher created a ques-
tionnaire to ask opinions of sample participants
consisting of 609 : athletics 352 coach 146
and the committees 105 and an interview form
for 6 samples. The statistics for data analyses
were mean and standard deviation.

Result

1. Athletics needs the Thailand Open Track
and Field Championships overall at high average
score was 4.07 All aspects were at high
level. In aspect of planning, organizing, staffing,
directing, coordinating, reporting, budgeting and
material and Coaches needs the Thailand Open
Track and Field Championships overall at high
level average score was 3.82. In 6 aspects
of planning, staffing, coordinating, reporting,
budgeting and material, while organizing and

directing were ranged in medium level.

2. The problems state in The Thailand
Open Track and Field Championships overall
at medium level average score was 2.82. Found
the problems in 7 aspects were ranged in
medium level, planning, organizing, staffing,
directing, coordinating, reporting and material
while budgeting was ranged in less level.

3. This study found the 8 aspects were
considered by experts will probability of
successful performance average score was
4.42. The aspects were ranged in highest level,
organizing and staffing. The probability of
adaptation of 6 aspects were ranged in high
level, material, coordinating, directing, budgeting,
planning and reporting.

Conclusions

Guideline for the developing management
of the Thailand Open Track and Field Champion-
ships were also developed. Are appropriate
and can be used to manage the country’s

national athletics competition in the future.

Key Words: Thailand open track and field
championships / Guidelines for the developing

management
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A3 3 Anedy fdBNuNInIgIU LarIsAuAMNAAIUIBIEN Wl (n = 105)
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Tnesau 2.82 0.29 Uunae

4. anudulylalunsiuumeniswamn
nsIaNsHtetunIMBesusifaurislssinalng
WiHldlszauanudiss Tassamegluszduan
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Abstract

Purpose The purpose of this research
was to compare the differences in resting
blood pressure and heart rate variability (HRV)
parameters in spontaneous breathing between
obese and non-obese adolescents. Ten obese
(OB, age: 17.1, 0.74 yrs; height: 173.5, 494 cm;
weight: 103.9, 16.4 kg; %BF: 29.0 + 5.68; SBP:
1192 + 59; DBP: 74.6 £ 6.7, WC: 102.8 + 7.8;
physical activity level: 36.9 + 9.48; breathing
rate/min: 159 + 2.6) and ten non-obese (NO,
age: 16.5, 0.71 yrs; height: 166.7, 533 cm;
weight: 55.1, 106 kg; %BF: 10.5 + 5.22; SBP:
100 + 11.5; DBP: 62.6 + 6.6; WC: 68.3 + 6.4,
physical activity level: 41.1 + 14.8; breathing
rate/min: 15.9 = 2.7 ) healthy male adolescents
participated in the study.

Methods Subjects visited the exercise
science laboratory and underwent a 5-minute
spontaneous breathing condition. Independent
T-Tests with subsequent Cohen’s d analyses
were carried out to establish variable differences.
Pearson’s correlation was utilized to determine
the relationship of waist circumference to blood
pressure and HRV.

Results Findings revealed that OB parti-
cipants significantly displayed higher systolic
pressure (119.2 + 59 mmHg) than NO (100.0
+ 115 mmHg) at t(18) = 471, d = 353,
p < 0.01. Diastolic blood pressure was also
higher in OB (74.6 n 6.7 mmHg) compared
to NO (62.6 + 6.6 mmHg) at t(18) = 4.08,
d = 1.80, p < 0.01 . No significant differences
in HRV between OB and NO were detected.
Waist circumference was not associated to
any measure of HRV. There was a positive
significant relationship between waist circum-
ference (WC) and systolic blood pressure,
r=.796, n = 20, p < 0.01. There was also a
positive significant correlation between WC
and diastolic blood pressure, r = .691, n = 20,
p < 0.01.

Conclusion: In conclusion, SBP and DBP
were higher in NO than OB. There was no
significant difference in HRV between NO and
OB. Lastly, WC was positively correlated with
SBP and DBP.

Key Words: Heart rate Variability / Obesity /
Adolescence

Corresponding Author : Jeffrey C. Pagaduan, College of Human Kinetics, University of the Philippines-Diliman
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Introduction

The electrical and contractile activity of
the heart is largely affected by the autonomic
nervous system (ANS) (Bernston et al., 1997;
Sztajzel, 2004; Thomas, 2011). The sympathetic
nervous system (SNS) and parasympathetic
nervous system (PNS) are the two main divisions
of ANS. Cardiac rate and conduction velocity
are moderated by parasympathetic (PF) and
sympathetic fibers (SF) innervating the sinoatrial
(SA) and atrioventricular (AV) nodes. On the
other hand, the neural activity of the heart is
mainly controlled by the sympathetic nerves
over the parasympathetic nerves (Thomas, 2011).
Sympathetic overactivity has been identified to
facilitate the incidence of cardiovascular disease
(Palatini, 2001; Vonend et al, 2008). In the
recent decade, there has been an increasing
trend in the use of heart rate variability (HRV)
as a tool for measuring autonomic functioning
in clinical and sport settings. HRV refers to
the R-R interval between consecutive heart
rates and can be measured from the cardiac
electrical activity by using an electrocardiogram
or elastic electrode belt (Gamelin, Berthoin
and Bosquet, 2006; Task Force, 1996)

HRV studies comparing obese (OB) and
non-obese (NO) adolescents displayed conflicting
results. A study by Guzar and colleagues (2005)
demonstrated that male obese adolescents
showed higher Low Frequency/High Frequency
index (HF/LF) but lower Standard Deviation
of N-N Intervals (SDNN) and total power (TP)

compared to their non-obese counterparts. On
the other hand (Khrisanapant et al., 2008)
discovered no significant differences on the
indices of sympathetic and parasympathetic
tone between male and female OB and NO
adolescents. (Riva et al., 2001) demonstrated
increased sympathetic activity and reduced
vagal tone in obese adolescents.

Exercise is one intervention that may
reduce or reverse autonomic complications from
obesity. (Dietrich et al., 2008) demonstrated
that exercising regularly for > 2 hours per week
led to SDNN that was 19% higher in normal
participants and 19% higher in sedentary obese
participants when compared to non-obese
participants. Non-exercising normal participants
posted 14% higher SDNN higher than the
sedentary obese participants. In another study
by Nagai and Moritani (2004), active obese
children manifested higher TP than inactive
obese children. TP of the active obese group
were lower than the active lean group. Lower
values of LF, HF and TP in the inactive obese
group compared to the inactive lean group were
also observed. Positive effects in pulmonary
function are also manifested with exercise.

There seems to be a void in literature
utilizing physical activity information and
non-linear measures in differentiating the HRV
profile of obese and non-obese adolescents.
Thus, the purpose of this study was to
determine the differences in systolic blood

pressure (SBP), diastolic blood pressure (DBP)
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and HRV between OB and NO. The study
also aimed to determine the relationship of
waist circumference with resting blood pres-

sure and HRV markers.

Methods

Sample Group

10 nomotensive (< 140/90 mmHg) obese
(age: 17.1, 0.74 yrs; height: 173.5, 494 cm;
weight: 103.9, 164 kg) and 10 non-obese
(age:1 6.5, 0.71 yrs; height: 166.7, 533 cm;
weight: 55.1, 106 kg) physical education students
from the University of the Philippines-Diliman
were the participants of the study. Physical
activity level was determined using the Godin
Leisure Time Exercise Questionnaire (Godin and
Shephard, 1997). A written informed consent
was requested from the parent or guardian of
the participant below 18 years old. Institutional
review board approval was obtained from
Staffordshire University.

Inclusion Criteria

The participants were classified as obese
and non-obese based on having > 90 cm
waist circumference for Asians as described
by the International Diabetes Federation.
Other inclusion criteria included absence
of any oral medication or supplementation,
non-smoking, absence of diabetes mellitus
and/or abrnomal cardiac activity, and absence
of any sleeping disorder. The participants were
also asked to avoid any strenuous activity and

alcohol consumption for 48 hours prior to

experimentation, achieve at least 6 hours of
sleep, and undergo a 12-hour fast before
experimentation with only water intake allowed

after the last meal.

Research Methodology

The participants visited the exercise
science laboratory for a single session from
0700-1100. Upon arrival at the laboratory, the
participants were asked to sit down for
7 minutes. Within 2 minutes of the seated rest,
the tester requested self reports of 12 hour
fasting, 6 hour sleep, 48 hour avoidance of
alcohol consumption and strenuous physical
activity non-participation. The remaining 5-minute
seated rest was devoted to a quiet seated
rest. After the 5-minute quiet seated rest, SBP
and DBP were identified using an electronic
blood pressure monitor (Omron HEM-7221,
Omron Healthcare Inc., USA). The average of
3 recordings taken with 1 minute interval in
between recordings was kept for analysis.
This was succeeded by the measurement of
anthropometric variables. Height was identified
to the nearest 0.1 cm using a stadiometer
(SECA 206, SECA, GmBH and Co Kg, Hamburg,
Germany). Weight and percentage of body fat
(%BF) were computed at 0.1 values using an
electronic weighing scale (Tanita BC-1000,
Tanita Inc., USA). Waist circumference (WC)
was determined at the nearest 0.1 cm using
an anthropometric tape (SECA 201, SECA,
GmBH and Co Kg, Hamburg, Germany) using
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the World Health Organization STEPS proce-
dures (WHO, 2008). In obtaining the WC, the
participants stood with the arms at the sides
in a relaxed position, feet positioned close
together while maintaining an even distribution
of bodyweight on both feet. WC was measured
at the midpoint of the last palpable rib and the
top of iliac crest during the normal expiration.
Two trials were administered using this test.
The average WC was utilized for analysis.
After the last anthropometric measurement, an
elastic belt (Polar WearLink{), Polar Electro,
Finland) with transmitter (Transmitter, Polar
Electro, Finland) was placed at the sternal angle
of the participants. Instructions of avoidance
from any movement and noise once the
recording has started were provided before
the participants lay down on a bed in a supine
position. A 5-minute supine rest was facilitated
for stabilization of HRV. This was followed
by a 5-minute spontaneous breathing (SB)
recording in the same position. Heart rate data
were transmitted to a computer using bluetooth
technology (Polar Windlink, Polar Electro, Finland)
and displayed on commercial software (Polar
Pro Trainer 5, Polar Electro, Finland). The data
were saved as an hrm file. Respiration rates
in SB and PB were derived from the 5-minute
hrm file using Firstbeat Athlete (Firstbeat
Technologies Oy, Finland). An open source
heart rate variability software (Kubios, Finland)
was utilized to determine the short term heart

rate variability parameters in time, frequency

and non-linear values in SB. The following
HRV domains were analyzed: SDNN, LF, peak
low frequency (LFpeak), LF contribution to
total power (LF%), LF normalized unit (LFnu),
HF, HF contribution to total power (HF%),
peak high frequency (HFpeak), HF normalized
unit (HFnu), LF to HF ratio (LF/HF), total power
(TP). This study also utilized non-linear indices
of HRV as depicted by SD1 (instantaneous
HRV), SD2 (long term HRV), and SD1/SD2
(Vanderlei et al., 2010)

Data Analysis

Data are displayed as means and standard
deviations. Independent sample T-tests were
used to establish any significant differences
in anthropometrics, SBP, DBP and physical
activity profile of the participants. Cohen’s d
was used to estimate the effect sizes from
independent sample T-tests (Becker, 2000).
Pearson’s bivariate correlation was used to
determine the pairwise relationship of selected
variables (WC, SBP, DBP, time, frequency and
non-linear HRV values). All statistical analyses
were performed using a commercial statistical
package (SPSS 19, SPSS Inc., USA). Significance

was set at 0.05 level.

Results

Table 1 displays the anthropometric and
physical activity parameters of OB and NO
participants in the study. Independent samples
T-Test identified that OB were taller than NO,
t(18) = 2.95, d = 1.32, p = .009 The OB were
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also heavier and higher percentage body fat
at t(18) = 7.89, d = 353, p = .009 and t(18)
= 760, d = 339, p = .000 respectively. OB
have higher systolic blood pressure than NO,
t(18) = 4.71, d = 353, p = .000. Similarly, OB
showed greater diastolic blood pressure than
NO, t(18) = 4.08, d = 1.80, p = .000. The waist

Table 1 Age, Anthropometrics, Blood Pressure,

Obese and Non-Obese Adolescents

circumference of OB were larger compared
to NO, t(18) = 10.8, d = 4.84, p = .000. OB
individuals were taller than NO at t(18) = 2.95,
d =132, p = .009. No significant difference
was detected on the physical activity level of

both groups.

Physical Activity Level and Breathing Rate of

Obese Non-Obese p-value
Age (yrs) 171 £ 0.74 16.5 = 0.71 .080
Height (cm) 1735 + 494 166.7 + 5.33* .009
Weight (kg) 1039 + 164 55.1 + 10.6** .000
Percentage Body Fat (%BF) 29.0 = 5.68 10.5 £ 5.22* .000
Systolic Blood Pressure - SBP (mmHg) 1192 + 59 100.0 + 11.5™ .000
Diastolic Blood Pressure - DBP (mmHg) 746 £ 6.7 626 + 6.6 .001
Waist Circumference - WC (cm) 1028 + 7.8 68.3 + 6.4™ .000
Physical Activity Level 36.9 + 948 411 £ 148 460
Breathing Rate/ min 159 £ 26 159 t 2.7 1.00
**significant at p < 0.01 level
* significant at p < 0.05 level
There was no significant difference between and SBP, r = 796, n = 20, p = .000. WC

the SDNN, LF, LFpeak, LF%, LFnu, HF, HFpeak,
HFnu, LF/HF, Total Power, SD1, SD2, and SD1/
SD2 (Table 2).

Pearson’s correlation showed also a

positive correlation that existed between WC

and DBP was also positively related, r = .691,
n = 20, p = .001. No significant relationship
was discovered between WC and any HRV
marker. Table 3 shows the relationship of WC

with blood pressure and HRV markers.



aﬁmﬁnmmﬂﬁfmiﬁwnngwmw i 15 avii 1 (UATIAN-LUBI9Y 2557) 95
Table 2 Heart Rate Variability Values of Obese and Non-Obese
Obese Non-Obese p-value

Standard Deviation of N-N Intervals - SDNN (ms) 531 + 144 61.0 =+ 147 .238
Low Frequency: LF (ms?) 498.3 + 2852 862.0 £ 629.6 113
Peak Low Frequency - LFpeak (Hz) .0641 = .0259 .0750 + .0354 441
Low Frequency Contribution to Total Power (LF%) 231 + 107 246 + 9.85 .740
Normalized Unit of Low Frequency (LFnu) 450 + 247 475 + 201 810
High Frequency - HF (ms’) 10859 + 1331.0 1361.9 £ 1466.5 .665
Peak High Frequency - HFpeak (Hz) 2535 + .0585 2781 + .0718 411
High Frequency Contribution to Total Power (HF%) 323 + 19.0 295 + 153 719
Normalized Unit of High Frequency (HFnu) 55.0 £ 247 525 + 20.1 .808
Low Frequency to High Frequency Ratio (LF/HF) 139 + 157 1.77 £ 297 .720
Total Power - TP (msz) 27202 + 21326 3848.0 + 2919.0 337
Instantaneous HRV - SD1 (ms) 371 £ 19.2 372 + 120 .088
Long Term HRV - SD2 (ms) 66.7 + 14.7 77.0 £ 200 206
Instantaneous to Long Term HRV Ratio (SD1/SD2) 547 + 232 491 + 173 553

Table 3 Correlation of Waist Circumference with Blood Pressure and HRV Measures

Measurements wC r p-value

Systolic Blood Pressure .796™ 634 .000
Diastolic Blood Pressure .691™* 477 .001
Standard Deviation of N-N Intervals - SDNN (ms) -.281 .079 230
Low Frequency: LF (ms®) =370 137 .108
Peak Low Frequency - LFpeak (Hz) -172 .030 468
Low Frequency Contribution to Total Power (LF%) -142 .020 552
Normalized Unit of Low Frequency (LFnu) -137 .019 563
High Frequency - HF (ms?) -.022 .000 926
Peak High Frequency - HFpeak (Hz) -.078 .006 .745
High Frequency Contribution to Total Power (HF%) 161 .026 498
Normalized Unit of High Frequency (HFnu) 138 .019 562
Low Frequency to High Frequency Ratio (LF/HF) -072 .005 464
Total Power — TP (ms?) -168 028 479
Instantaneous HRV - SD1 (ms) .076 .006 751
Long Term HRV - SD2 (ms) -.357 A27 122
Instantaneous to Long Term HRV Ratio (SD1/SD2) 246 .061 .296

** significant at 0.01 level

* significant at 0.05 level
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Discussion

The purpose of this study was to
compare HRV in SB between OB and NO.
Findings showed that no significant parameter
differences were discovered between OB and
NO. The se results agreed with other studies
(Khrisanaphant et al., 2008; Matsumoto et al.,
2001). On the other hand, there were also
some studies that contradicted the current
findings in HRV (Brunetto, Silva, Roseguini,
Hirai, and Guedes, 2005; Fu et al, 2006;
Guizar et al., 2005; Latchman, Mathur, Bartels,
Axtell, and De Meersman, 2011; Nagai and
Moritani, 2004; Sekine, Izumi, Yamagami, and
Kagamimori, 2001; Riva et al, 2001; Vanderlei
et al, 2010). The discrepancy of results from
these studies may be attributed to sampling
population, methodological differences and
heterogeneous spontaneous breathing frequency
bands. One possible confounding factor that
may have affected the results of this study is
the same physical activity level of the OB and
NO. The engagement of the participants in
regular physical activity may have led to the
reversibility of obesity related autonomic
dysfunction (Felber Dietrich et al., 2008; Nagai
and Moritani, 2004). Non-significant differ-
ences in the parasympathetic markers of HRV
may also be related to similar respiratory
patterns between OB and NO participants
which was in congruence with the findings of
Boran et al. (2007) but contrasted the study
of Paralikar et al. (2012). Boran et al. (2007)

suggested that the existence of predominant
subcutaneous fat in the population of the
previous study may have led to non-significant
respiratory differences between OB and NO
(Brambilla et al., 1994). Lastly, the existence
of physical activity in OB and NO participants
in the study may have led to reversible effects
in obesity related respiratory complications
(Parameswaran, Todd, and Soth, 20086).

Higher values of SBP and DBP in OB
than NO were consistent with the findings of
other researchers (Chou and Pei, 2010; Guizar
et al., 2005; Gundogdu, 2011). On the other
hand, these results disagreed with Kaufman
et al. (2007). Fu et al. (2006) demonstrated
similar SBP and DBP results. However, it should
be noted that the previous study also posted
differences. Although SBP and DBP values fall
within the normal levels, implications for
higher values in OB in the study may be
related impairment in regulatory markers in
blood pressure activity (Kolouridis et al., 2008;
McGavock, Torrance, McGuire, Wozny, and
Lewanczuk, 2007).

Other findings include non-association
of WC to any HRV parameter in SB which
contradicted the findings of the previous studies
(Fu et al, 2006; Millis et al, 2010). Fu et al.
(2006) demonstrated body fat was related to
HF, LF/HF and LF%. Possible explanations
from contrasting findings include the use of
the marker of obesity and population size. Fu

et al. (2006) utilized BMI while this study used
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waist circumference. Researchers proposed WC
as a better predictor in health risks over BMI
(Brenner, Tepylo, Eny, Cahill, and EI-Sohemy,
2010; Janssen, Katzmaryzk, and Ross, 2004).
Also, Fu et al. (2006) used a larger sample
size compared to the population size in the
study. Another study by Millis et al. (2010)
demonstrated significant inverse relationship
of %BF to TP, LFnu, HFnu, and LF/HF in
uncontrolled breathing. The inconsistent findings
of Millis et al. (2010) from the current study
may be attributed to the position of the
participants during HRV recording which may
have altered vagal modulation (Sharma, Paudel,
Singh, and Limbu, 2009). Also, the study of
Millis et al (2010) failed to determine the SB
frequency band of the participants, which might
have affected the results. The association of
WC with SBP and DBP suggest the role of
central obesity in developing cardiovascular
risk (Choy et al., 2011; Siani et al., 2001; Yang
and Barouch, 2007)

Conclusion

In conclusion, differences in SBP and
DBP between OB and NO existed in this
study. There was no significant difference
established in SDNN, HF power, LF power,
LF/HF ratio, total power, SD1, SD2, and SD1/
SD2.

Suggestions

Some limitations in the study which might
have influenced the results should be noted.
These include assessment of physical (e.g.
aerobic capacity), respiratory parameters and
duration of the incidence of obesity. Future
studies with various respiratory rates and
breathing patterns in conducting HRV studies

comparing OB and NO are warranted.
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ACTIVITY AND ITS RELATED PSYCHOLGICAL ATTRIBUTES
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Abstract

Purpose The current study investigated
the effect of obesity program on physical
activity and its related psychological variables
in obese adolescents.

Methods A total of 86 obese adolescents
were voluntarily participated in the study. The
obesity program consisted of skipping rope
and psychological modification and these
activities were carried out over 8 weeks (5 days
per week, 40 minutes per a session). The
program included 3 times per week of various
skipping rope activities and the psychological
modification included 2 times per week of
various psychological activities. Leisure time
physical activity questionnaire, exercise self-

efficacy scale, and decision balance scale

for exercise were applied to measure the
participants’ physical activity and its related
psychological variables.

Results Results indicated that participa-
tion in physical activity increased significantly,
meanwhile body mass was substantially reduced
after the obesity program. Furthermore, obese
adolescents’ psychological variables were
significantly positively changed after the program.

Conclusion The current study suggests
that in obesity and exercise science, further
research should be considered not only

physical activity, but psychological variables.
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Introduction

Adolescent obesity is becoming increas-
ingly prevalent throughout the world and
particularly, the obesity rates in this group
have been showing steep growth compared
with other age groups. In Korea, the issue of
obesity was not taken seriously until the
early 1990s; even so, the number of obese
adolescents has been increasing consistently
in recent years. According to the Ministry of
Health and Welfare (2007), the adolescent
obesity rate accounts for 10.2% of the total
obesity incidence; in addition, 22.9% of male
adolescents are obese, which is considerably
higher than the 13.4% of female counterparts.
These figures represent a 1.3-fold increase for
boys and a 1.6-fold increase for girls compared
with the data from 1998.

Numerous studies have pointed out
significant relationships between obesity and
various health problems such as cardiovascular
diseases, type-2 diabetes, hypertension and
certain types of cancer (Dubnov, Brzezinski,
& Berry, 2003; Han, 2003; Owen, 2003).
Particularly, obesity in adolescents damages
self-esteem and can lead to severe states of
psychological insecurity. In addition, obesity
during this period has a very high probability of
continuing into adulthood, and the possibility
of it worsening also becomes more likely
(Suter & Ruckstuhl, 2006).

In general, many people believe that the

main reason for adolescent obesity is lack of

physical activity. In support of this, it is widely
witnessed that adolescents are gradually
engaging in less physical activity, which is
indirect evidence of a relationship between
lack of physical activity and adolescent obesity
(Ministry of Culture and Tourism, 2011; U.S.
Centers for Disease Control and Prevention,
2012). Several studies have pointed out that
participation in physical activity is noticeably
lower in obese adolescents compared with
normal-weight counterparts (Kim, 2008; Hassink,
Zapalla, Falini, & Datto 2008). Furthermore,
it has been broadly recognized that motivating
obese adolescents to adhere to physical
activity is very important and it is significant to
identify the specific reasons obese adolescents
are less physically active. A large number of
studies indicated that various psychological
variables such as self-efficacy, perception, and
attitude are significantly associated with the
lack of physical activity in obese adolescents
(Kim et al., 2012; Kuczka, 2005; Verloigne, De
Bourdeaudhuij, Tanghe, D’Hondt, Theuwis,
Vansteenkiste, & Deforche, 2011). However,
many studies were conducted in a cross-
sectional viewpoint and therefore the results
have mostly been limited to identify the level
of physical activity and psychological variables
that contribute to obesity at that point of
study.

Although the findings obtained from the
cross-sectional studies can serve as valuable

data for the promotion of physical activity
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among the obese population, these studies
have limitations to identify whether changes
in psychological variables do affect physical
activity regardless of the passage of time or
changes in current levels of physical activity.
Accordingly, to obtain a clearer understanding
of the relationship between physical activity
and psychological variables, it is necessary to
study changes in them from a longitudinal
perspective.

Several studies have investigated this
relationship in obese adolescents using longi-
tudinal designs (Dallow & Anderson, 2003;
Deforche, De Bourdeaudhuij, Tanghe, Hills, &
De Bode, 2004). Logue, Sutton, Jarjoura, and
Smucker (2006) studied the effect of a 6-week
obesity treatment on weight loss and changes
in physical activity in obese adolescents. In
this study, most of obese adolescents showed
significant weight loss and considerable
increases in physical activity levels after the
treatment. In addition, Seals (2007) applied a
psychological reinforcement program to identify
changes in the psychological attributes related

to physical activity in obese adolescents.

Objectives

The current study investigated whether
an obesity program incorporating physical
activity and psychological modification has the

effect to decrease body fat, improve physical

activity levels, and positively change psycho-
logical variables relating to physical activity in

obese adolescents.

Methods

Participants

Because this study addressed weight-
related variables which are a sensitive issue
for adolescents, we thought it inappropriate
to conduct the study on both male and female
adolescents. Accordingly, because the latest
data in Korea suggest that obesity rate is
increasing faster in male adolescents compared
with female peers (Kim et al., 2012; Ministry
of Health and Welfare, 2007), we selected only
male adolescents as participants for this study.
A total of 68 students were selected from S
middle school located in Seoul and participated
in the 8-week obesity program. During this
period, the study participants’ BMI, physical
activity levels, self-efficacy, and perceived
benefits and barriers were measured at the
two time point. The first measurement was
taken for all 68 participants at baseline, and
the second measurement was taken after the
8-week program. This study was approved
by institute review board in Seoul National
University of Science and Technology. Table 1
illustrates the general characteristics of study

participants.
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Table 1 Study Participants’ Characteristics

Baseline (n = 68)

8 weeks (n = 64)

Age(yr) 15.37+£0.77
Height(cm) 170.02+5.47
Weight(kg) 76.79+10.01
Body fat(kg/m?) 28.32+1.99

15.16+0.61
171.05+6.00
75.04£10.77
28.12+2.20

Measures

The questionnaires applied in the current
study were originally developed in English and
translated into Korean using the methodology
outlined by Banville, Desrosiers, and Genet-
Volet (2000). The full translation and validation
processes have been described elsewhere
(Kim, Cardinal, &Lee, 2006; Hwang & Kim,
2013).

The study participants’ BMI (kg/m’) was
measured by using an InBody Body Compo-
sition Analyzer (Model J10, Biospace Co.,
Korea). This analyzer provides a quantitative
analysis of participants’ current body compo-
sition, and evaluates the balance between
muscle and body fat. To calculate the BMI
scores, participants’ height and weight were
directly measured and transformed to metric
equivalents (i.e., kilograms and meters) in the
Inbody analyzer.

The exercise self-efficacy scale developed
by Bandura (1997) was adapted for Korea,
and used in this study to measure the self-
confidence of the participants with regard to

undertaking physical activity. The revised scale

consisted of 18 items, with a 5-point response
rate ranging from 1 (“not at all confident”) to
5 (“extremely confident”). Individuals rated the
degree of confidence they possessed that they
could exercise regularly (i.e., at least five times
per week) under various circumstances (e.g.,
When | am sick or on a vacation). A two-week,
test-retest reliability was performed, resulting
in a reliability coefficient of 91 (Kim, 2007).
In addition, Construct validity was examined
based on the results of a factor analysis and
supported in the current study.

The decisional balance scale for exercise
developed by Plotnikoff, Blanchard, Hotz, and
Rhodes (2001) was adapted for Korea, and
applied to assess the perceived benefits and
barriers of exercise. This 5-point scale consisted
of 10 items (i.e., five benefits and five barriers),
and participants were asked to indicate how
important each statement was to them with
regard to their decision of whether or not to
exercise. Response rates ranged between 1
(“strongly disagree”) and 5 (‘“strongly agree”).
An example of perceived pros item is “regular

physical activity would help me have a more
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positive outlook” and an example of perceived
cons item is “l would feel embarrassed if
people saw me exercising.” A two-week, test—
retest reliability was performed, resulting in a
reliability coefficient of .81 for perceived benefits
and .78 for perceived barriers (Kim, 2007). In
addition, based on a factor analysis, construct
validity of this measure was supported.

A leisure time physical activity scale
developed by Godin and Shephard (1985) was
adapted for Korean and used in the present
study to assess habitual weekly physical
activity behaviors. Participants reported how
many times during a typical week they took
part in strenuous (e.g., running, vigorous cycling),
moderate (e.g., fast walking, easy swim), and
mild (e.g., yoga, golf) physical activity for more
than 15 minutes. Scores were calculated by
multiplying each reported activity session by
its metabolic equivalent (MET) value and adding
the result [MET score = (strenuous x 9) +
(moderate x 5) + (mild x 3)]. The two-week,
test-retest Cronbach’s reliability coefficient for
the Korean version of the LTEQ was .86 (Kim
& Cardinal 2010). Construct validity of the
Korean LTEQ was supported by correlation
with an accelerometer in the previous study

(Spearman’s rho = .77).

Obesity Prevention
The obesity program consisted of physical
activity and psychological modification associ-

ated with physical activity. The physical activity

in this study consisted of various jump rope
exercises, which participants engaged in 3 times
a week for 40 minutes (5-minutes warm-up,
30-minutes jump rope exercise, and 5-minutes
cool-down). The intensity of the jump rope
exercise started at 55%-60% of maximum
heart rate and gradually increased to 60-70%
of maximum heart rate. In order to promote
participants’ participation and motivation, various
jump rope exercises were implemented with
music. These exercises included single jump
rope, partner jump rope, double unders jump
rope, and group jump rope in a long rope
(Korea Institute for Curriculum and Evaluation,
2008).

The psychological modification included
motivation-based behavioral modification tech-
niques, self-efficacy training, and awareness
of perceived benefits and barriers, and was
applied twice a week for 40 minutes each
time. The modification was designed to help
obese adolescents regularly participate in
physical activity by employing current scientific
understanding of the various psychological
variables that influence weight control and
corresponding strategies to modify such variables
(e.g., if an obese adolescent is unable to
participate in physical activity on a regular
basis, a psychological technique would include
offering motivational content such as accurate
information about the advantages of regular
physical activity). In specific, at the beginning

of the program, the psychological modification
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emphasized raising students’ awareness of the
severity of obesity-related health problems and
the benefits of physical activity. Midway through
the modification, emphasis is shifted to practical
techniques for promoting physical activity, and
helping participants realize the importance of
building confidence and social support to
encourage regular physical activity. The final
stage of the modification emphasized psycho-
logical variables needed to find a suitable
method for each participant to continue to
lose weight and to maintain regular physical
activity. The psychological modification applied
in this study was based on materials used by
the Korea Association of Health Promotion
(2006) and Kim and Cardinal (2009).

Data analysis

Descriptive statistics (i.e., mean and standard
deviation) were conducted to summarize the
participants’ characteristics. In addition, paired
t-test was carried out to examine the change
in body fat, the levels of physical activity, and

psychological variables (self-efficacy, perceived

benefits, and perceived barriers) over 8 weeks.
All statistical analyses were conducted using
SPSS 18.0.

Results

Effects of the obesity intervention on
body fat and physical activity

Paired t-test was carried out to examine
how body fat and physical activity among
participants changed over the 8-week obesity
program. Obese adolescents’ body fat consis-
tently decreased after the program and this was
statistically significant (=2.73, p=.047). Moreover,
after the obesity program, obese adolescents’
the total amount of physical activity steadily
increased and these changes were statistically
significant (=3.83, p=.022). Interestingly, we found
that the amount of mild physical activity (t=5.64,
p<.001) and moderate physical activity (#=7.26,
p<.001) showed significant increases after the
program, but there was no significant change
in the amount of strenuous physical activity
(F=1.82, p=0.93).

Table 2 Changes in Body Fat and Physical Activity by the obesity Program

Baseline(M+SD) 8weeks(M=SD) T p
Body fat 28.32+1.99 28.12+2.20 273 047
Total PA(METSs) 57.42+11.05 70.78+15.69 3.83 022
Mild PA 12.71+11.23 17.63+13.33 5.64 .000"
Moderate PA 17.38+10.95 241441521 7.26 .000"
Strenuous PA 27.33+11.04 29.01+16.04 1.82 .093

'P<.05; "P<.001.

MET metabolic equivalent, PA physical activity
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Effects of the obesity program on
psychological variables related to physical
activity

Table 3 illustrates the results of the paired
t-test on whether the psychological modification
of the obesity program effectively positively
changed psychological variables relating to
physical activity. Results indicated that psycho-
logical variables were significantly changed
after the 8-week program. Obese adolescents’

self-efficacy (t=4.66, p=.021) and perceived

benefits (t=5.12, p=.010) significantly increased
and meanwhile their perceived barriers (t=4.88,
p=.024) substantially decreased after the program.
In specific, obese adolescents showed significant
increases in ‘weight control (t=7.45, p<.001) and
‘better outlook’ (&=3.76, p=.038) in perceived
benefits. In perceived barriers toward physical
activity, ‘physical satisfaction’ (£=9.51, p<.001),
‘lack of competence’ (t=3.84, p=.038), and
‘tiredness’ (t=4.04, p=.034) were significantly

reduced.

Table 3 Changes in psychological variables related to physical activity by the obesity Program

Baseline(MxSD) 8weeks(MxSD) Fine P
Self-efficacy 3.14+0.49 3.42+0.52 466 021
Perceived benefits 3.27+0.50 3.55+0.53 512 010"
Weight control 3.88+0.71 41240.73 7.45 000"
Better outlook 2.86+0.99 2.91+0.93 3.76 038"
Good sleep 3.63+£1.01 3.66+1.03 1.58 .072
Stress relief 3.56+0.87 3.59+0.92 214 061
Feeling confidence 2.98+1.00 3.15+0.98 1.95 .079
Perceived barriers 3.47+0.76 3.14+0.77 4.88 024
Physical dissatisfaction 3.58+0.69 3.18+0.78 9.51 000"
Lack of competence 3.41£0.92 3.19+0.89 3.84 038
Lack of time 3.02+1.01 3.12+1.03 195 201
Tiredness 3.33+0.84 3,17+0.87 4.04 034
Lack of money 2.86+0.77 2.78+0.82 1.02 701

‘P<.05; "P<.01; “P<.001.
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Discussion

Results indicated that obese adolescents’
body fat decreased after the 8 weeks of jump
rope exercises. This finding is supported by
previous studies demonstrating that regular
physical activity helps to decrease the fat ratio
in people’s total weight, and ultimately regulates
their weight (Bibeau, Moore, & Topp, 2008;
Lee, 2007). In particular, because medications
for obesity control have been shown to have
little effect and many side effects, while dietary
regulation is not recommended to adolescents
who are still growing, participation in regular
physical activity is being regarded as the most
effective way to reduce weight for obese
adolescents (Ministry of Health and Welfare,
2005).

In addition, obese adolescents’ physical
activity significantly increased across the obesity
intervention. Interestingly, there was significant
change in the levels of mild and moderate
physical activity, but strenuous physical activity
did not substantially change over the intervention.
These findings can be understood by several
reasons. First, on a basis of an assumption
that participating in jump rope 5 days a week
for the 16 weeks is not likely to be easy task
for obese adolescents because of limitations of
physical fitness, the level of physical activity
in the current study was set-up moderate
intensity of jump rope as with most previous
obesity studies (55-70% of MHR; Donnelly,
Blair, Jakicic, Manore, Rankin, & Smith, 2009;

Kim, Kim, Kang, 2013). Another reason may
be that various types of jump rope (i.e., single
jump rope, partner jump rope, double unders
jump rope, and group jump rope in a long
rope) were implemented in order to increase
students’ interest and promote participation
rate over the intervention. As a result, the
actual intensity of the jump rope exercise might
be somewhat lower than moderate intensity.
For these reasons, obese adolescents in this
study might appear either not to feel the
necessity to engage in strenuous physical
activity because they obtained psychological
satisfaction from mild-to-moderate physical
activity or they preferred these intensities of
physical activity so that they did not feel
physically burdened. However, such interpreta-
tions should be considered with caution,
because the findings have been obtained from
only Korean obese adolescents. Therefore,
there is need for further study on the specific
relationship between successful weight reduction
in obese adolescents and the intensity of
physical activity.

Result indicated that self-efficacy, perceived
benefits, and perceived barriers were positively
changed after the 8-week program and this
finding was supported by previous studies
(Soh et al.,, 2009, Taymoori & Lubans, 2008).
It is well documented that self-efficacy is
an important determinant for initiating and
maintaining physical activity (Cardinal & Kosma,

2004; Kim, 2010). Furthermore, it is generally
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reported that obese adolescents have low
levels of self-confidence for overcoming exercise
barriers that interfere with their physical activity,
compared with normal-weight counterparts
(Kim et al., 2012; Trost, Pate, Ward, Saunders,
& Riner, 2001). The results of these cross-
sectional studies provide indirect evidence that
enhancing self-efficacy is essential to promote
physical activity levels and that in particular,
self-efficacy appears to be a prerequisite for
physical activity adherence as an important
health promoting behavior.

In the current study, the psychological
modification was significant to enhance partici-
pants’ overall perceived benefits of physical
activity. In particular, obese adolescents were
significantly more likely to perceive that physical
activity helped them lose weight and improved
their appearance across the intervention. These
findings are supported by several previous
studies aimed at psychological factors as
an obesity strategy (Deforche et al, 2004;
Neumak-Sztainer, Story, Hannan, & Rex, 2003).
For this study, it would refer to obese adolescents
participating in physical activity primarily to
decrease their current weight and improve
their appearance. Accordingly, psychological
strategies of the obesity program for obese
adolescents should focus on their weight and
outlook in the initial stage. In addition, the
current study found that overall perceived

barriers of physical activity positively changed

after the program. In specific, ‘tiredness’,
‘physical dissatisfaction’, and ‘lack of competence’
significantly decreased across the intervention.
These findings are supported by several studies
(Deforche et al., 2004; Seals, 2007) demon-
strating that perceived barriers such as physical
difficulties and lack of competence are notice-
ably reduced by an obesity treatment. It is
plausible to interpret that obese adolescents
can often experience physical difficulties and
incompetence and quickly become tired when
engaging in physical activity or sport because
of their fat body.

It is concluded that an obesity interven-
tion that combines physical activity (jump rope)
and psychological modification strategies
significantly contributed to decrease body fat,
promote physical activity, and positively change
psychological variables related to physical
activity in male obese adolescents. This is the
strength of the current study in the way that
the program was applied to the relatively
unstudied Korean adolescents in a longitudinal
viewpoint. This study suggests that it is
important to consider not only physical activity
itself, but also the various psychological factors
that influence physical activity when planning

and implementing the obesity program.

Acknowledgements
This study was supported by Seoul

National University of Science and Technology.



110 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

References

Bandura A. Self-efficacy: The exercise and
control. New York: W.H. Freeman, 1997.

Banville D, Desrosiers P, Genet-Volet Y.
Translating questionnaires and inventories,
using a cross-cultural translation technique.
Journal of Teaching in Physical Educa-
tion 2000; 19; 374-387.

Bibeau WS, Moore JB, Topp R. Case study
of a transtheoretical case management
approach to addressing childhood obesity.
Journal of Pediatric Nursing 2008; 23;
92-100.

Cardinal BJ, Kosma M. Self-efficacy and
the stages and processes of change
associated with adopting and maintaining
muscular fitness-promoting behaviors.
Research Quarterly for Exercise and
Sport 2004; 75; 186-196.

Dallow CB, Anderson J. Using Self-efficacy
and a Transtheoretical Model to Develop
a Physical Activity Intervention for Obese
Women, American journal of health
promotion 2003; 17; 373-381.

Deforche BIl, De Bourdeaudhuij I, Tanghe A,
Hills AP, De Bode P. Changes in physical
activity and psychosocial determinants of
physical activity in children and adolescents
treated for obesity. Patient Education
and Counseling 2004; 55; 407-415.

Donnelly JE, Blair SN, Jakicic JM, Manore
MM, Rankin JW, Smith BK. American

college of sports medicine position stand:

Appropriate physical activity intervention
strategies for weight loss and prevention
of weight regain for adults. Medicine and
Science in sports and Exercise 2009;
41; 459-471.

Dubnov G, Brzezinski A, Berry EM. Weight
control and the management of obesity
after menopause: the role of physical
activity. Maturitas 2003; 44; 89-101.

Godin G, Shephard RJ. Importance of type of
attitude to the study of exercise behavior.
Psychological Reports 1985; 58; 91-100.

Han JH. Relation of the Cardiovascular Risk
Factors with Body Fat Percent and Body
Mass Index. Korea Society for the Study
of Obesity 2003; 12; 154-161.

Hassink SG, Zapalla F, Falini L, Datto G.
Exercise and the obese child. Progresses
in Pediatric Cardiology 2008; 25; 153-157.

Hwang J. Kim YH. Physical activity and its
related motivational attributes in adoles-
cents with different BMI. International
Journal of Behavioral Medicine 2013;
20; 106-113.

Kim YH. Application of the transtheoretical
model to identify psychological constructs
influencing exercise behavior: A question-
naire survey. International Journal of
Nursing Studies 2007; 44; 936-944.

Kim YH. Adolescents’ physical activity and
perceived benefits and barriers by BMI.
Korea Journal of Sport Psychology 2008;
19; 73-86.



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 111

Kim YH. Psychological correlates of Korean
adolescents’ physical activity behavior.
Journal of Exercise Science and Fitness
2010; 8; 97-104.

Kim YH, Cardinal BJ. Psychosocial correlates
of Korean adolescent’s physical activity
behavior. Journal of Exercise Science
and Fitness 2010; 8; 97-104.

Kim YH, Kim HS, Kang SJ. Effect of obesity
management program on changes in
body mass, physical activity, and its
related psychological variables in obese
adolescents. Korean Journal of Sport
Psychology 2013; 24; 193-208.

Kim YH, Kim SC, Cha YJ, Kang SJ. Influences
of Body Fat and Motivational Behavior
Regulation on Physical Activity in Adoles-
cents. Korea Journal of Sport Psychology
2012; 23; 35-46.

Kim YH, Cardinal BJ. Effects of a trans-
theoretical model-based stage-matched
intervention to promote physical activity
among Korean adults. International Journal
of Clinical and Health Psychology 2009;
9; 259-273.

Kim YH, Cardinal BJ, Lee JY. Understanding
exercise behavior among Korean adults:
a test of the transtheoretical model. Inter-
national Journal of Behavioral Medicine
2006; 13; 295-303.

Korea Association of Health Promotion.

Development of obesity management

based on stage of behavior change the
participants. Korea Association of Health
Promotion, Korea, 2006.

Korea Institute for Curriculum and Evaluation.
Development of Teaching and Learning
in Physical Education, http://classroom.
re.kr/, Korea Institute for Curriculum and
Evaluation, Korea, 2008.

Kuczka K. An examination of the variability
of physical activity, obesity, and social-
psychological factors in adolescents.
Doctoral Thesis, Arizona State University,
2005

Lee MG. Influences of an 8-week training
integrating walking and skipping rope on
body composition and physical fitness,
blood lipid metabolism, and growth hormone
in elementary school students. Korea
Journal of Physical Education 2007; 46;
461-472.

Logue E, Sutton K, Jarjoura D, Smucker W.
Transtheoretical Model-Chronic Disease
Care for Obesity in Primary Care: A
Randomized Trial. Obesity research 2006;
13; 917-927.

Ministry of Culture and Tourism. 2010 A
National survey on physical activity
participation. Ministry of Culture and
Tourism, Korea, 2011.

Ministry of Health and Welfare. Obesity sym-
posium, Ministry of Health and Welfare,
Korea, 2007.



112 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

Ministry of Health and Welfare. 2005 Obesity
statistics, Ministry of Health and Welfare,
Korea, 2005.

Neumak-Sztainer D, Story M, Hannan PJ, Rex
J. New moves: a school-based obesity
prevention program for adolescent girls.
Preventive Medicine 2003; 37; 41-51.

Owen TM. Morbidity Obesity: the disease and
comorbidities. Critical Nursing Quarterly
2003; 26; 162-165.

Plotnikoff R, Blanchard C, Hotz S, Rhodes R.
Validation of the decisional balance
constructs of the transtheoretical model
in the exercise domain: A longitudinal test
in a population sample. Measurement in
Physical Education and Exercise Science
2001; 5; 191-206.

Seals JL. Integrating the transtheoretical model
into the management of overweight and
obese adults. American Academy of
Nurse Practitioners 2007; 19; 63-71.

Soh WY, Jeon TW, Seo DI, Jang HG, Choi
DH, Seo HG, Um WS, Park ST, Lee HJ,
Park SK, Kim JH, Song

W. Influences of a 12-week elasticity resistance
exercise on physical self-efficacy, depres-
sion and health-related quality of life in
middle-aged obese women. Korea Society
for Health Promotion and Disease Pre-
vention 2009; 9; 161-167.

Suter PM, Ruckstuhl N. Obesity during growth
in Switzerland: role of early socio-cultural
factors favoring sedentary activities. Inter-
national Journal of Obesity 2006; 30;
4-10.

Taymoori P, Lubans DR. Mediators of behavior
change in two tailored physical activity
interventions for adolescent girls. Psycho-
logy of Sport and Exercise 2008; 9;
605-619.

Trost SG, Pate RR, Ward DS, Saunders R,
Riner W. Physical activity and determinants
of physical activity in obese and non-obese
children. International Journal of Obesity
Related Metabolic Disorder 2001; 25;
822-829.

U.S. Centers for Disease Control and Prevention.
Adolescent and school health, Physical
activity facts. www.cdc.gov/.../physical
activity/facts.htm, 2012.

Verloigne M, Bourdeaudhuij |, Tanghe A,
D’Hondt E, Theuwis L, Vansteenkiste M,
Deforche B. Self- determined motivation
towards physical activity in adolescents
treated for obesity: an observation study.
International Journal of Behavioral

Nutrition and Physical Activity 2011; 8;

97-107.



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 113

NATINISWUINULUDSIINTITENR LWHSINNFDNAULHID DD
ﬁ'ﬂs;umauﬂmﬂmwé’amsaanﬁ'\é’amﬂ

3 [ 4 [4 ¢ & ¢
inga WHUUTT URSOUBNIA NOBAlNYS
AL IMEIAERTNIIART IRIRINTAINIINENEY

unAnta

'E’ﬁqﬂs::mﬁ ﬂﬂﬁ'«?ﬂﬂ%’aﬁﬁ"iﬂqﬂimdﬁﬁa
Anwnazadlnuiuasanansaialunsefisisanis
fufadauvaiiGauasAnsanuiewslalunisny
Tnuwasanansaialudseiifisenaumiosesioiu
AaULAIBNEVAINITEDNARINY

A8efiumsise uvadu 2 Funeu sl

1. Anwwaredlnuiussanasafinlunsy
2 13U Ao fmsaieanlunsedauas 25 uay 50
sen1sfudaiouuaiii3e Staphylococus aureus
%1835 Macrobroth dilution NANOUNNIIEABLADY
POINAATUTIG 2 fSUFIB3T Patch test uas
naaauAMNIswalasDAuINBULININIEBNNTBY
WAnSuAluaaanas adadanliimioifies
1 fsudmsuiluFnendusaly

2. Anmanuienslaluniswulnuuasann
fsafaluNssandsuils 2eeeanadastedy
ﬁfﬂjumauﬂmﬂﬁﬁﬁianéum’i‘iamwé’ammanﬁﬂé’dﬂﬁﬂ
ngufatedany 18-24 U iy 30 au
8 15 AU MY 15 AU LI1TUNTNARBIWUY
F1UNAY (Crossover Design) AUAY 2 ady Ao
maneaesil 1 Tfsuuaewugidluanaminii s
smsnsdiuiila Wy 75-80% we9dRTINN5IeY
wlagegn auiiawde udwiilmuuesilifiasain
nturSlunsnnditmus amussuuuussuny
AaawelafaHARA N LM TIL N AUWRENAIN

nseanfdins wasdn 7 Jusaninmaaned 2
Wuieiunmmessed 1 widswiulniues
nasataludssilsidaniauaanaiag

WaN13398

1. Tnuwesanarsaialursefisiansainan
TunSe3onas 25 swnsaduiadauuaiiseld 10°
Teladl/g. 3. uay 10° Talail/A8. Tutudl 1 waz 7
ANAL faulnuiesnEsRARUHSTaIRiR
nluissdouay 50 sansodudiold 10° Talail/a 4.
TR 1 uay Uil 7 2evmameasy wassy
fiunssaiianananansas A Inuuasis
snsafnanludsedauay 50

2. Aadsanudivwealalun1sseiuniumides
ndInsanfdenezednuuesilifiansainan
Tunss uaddnuuesfifiasainanlunssdosas 50
agﬂmzﬁumnﬁ’a 2 WAASUT (350 AZLUUL WAL
3.72 AZLUU MNAGY) walanuiewelalnuwes
nETafaluSISesas 50 wnnifiseRuafy
NEDRA .05

sqUnans39e Imuueianansainannlunis
$awaz 50 fuszansmwlunssudadelilusesy
fimwelanazyiliiinanufiowelalunduwmidezey
Tojunsulmuniendeniseanmsoniels

Mmaf Inueianasaialudse / nRuimide
/ TsumpulaIy / nsepninavne

Corresponding Author :
N3N 10330, E-mail : tkritpet@yahoo.com

AEnTNT0 AsauannA ngpaliins, AucInsAaaininn IRnaInIalvnInedy



114 Journal of Sports Science and Health Vol.15 No. 1, (January-April 2014)

EFFECTS OF SPRAYING EXTRACTED GUAVA LEAVE TONER ON
SWEAT ODOR AFTER EXERCISE IN LATE ADOLESCENTS

Titeyut Wongsanao and Thanomwong Kritpet
Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purposes of this research
were to study the effects of the guava leaves
extract toner on the antibacterial actitvity and
to study the satisfactions of spraying the
guava leaves extracted toner on sweat odor
after exercise in late adolescents.

Method The method were divided into
2 stages.

1. Studying the effects of the 25 and
50 percent of guava leaf extract toner on
the antibacterial activity was investigated by
inhibiting bacterial tests about Staphylococus
aureus with Macrobroth dilution method. The
irritation test of the two products was inves-
tigated by using Patch test and testing their
satisfaction with the physical attributes of the
product in volunteers. The only one recipe
need for the next study.

2. The satisfaction of the guava leaves
extract toner spraying on sweat odor after
exercise in late adolescents was to study with
formulation which has been selected by the
volunteers, the samples aged 18-24 vyears
(15 females and 15 males) was to study by
using Crossover Design. The first experiment,
the samples ran on the treadmill at the inten-
sity of 75-80% of the maximum heart rate to
induce sweat and then spray the non-guava
leaves extract toner to the specific area.
Afterward, the samples answered the satisfac-
tion on the product with questionnaire after

the exercise. After seven days, the second
experiment was made as same as the first
experiment but it turned out with the guava
leaves extract toner formulation has been
selected by the volunteers.

Results

1. The 25 percent of guava leaves extract
toner can inhibit 10° CFU/ml, 10*° CFU/ml of
Staphylococus aureus on day 1, 7 of the
experiment. The 50 percent of guava leaves
extract toner can inhibit 10° CFU/ml of
Staphylococus aureus on both day 1 and day
7 of the experiment. The formulation of the
50 percent guava leaf extract toner was
selected by the volunteers.

2. The average satisfaction score on
sweat odor after exercise with the non-guava
leaves extract toner and the 50 percent of
guava leaves extract toner were 3.50 and 3.72
respectively. The satisfaction of the 50 percent
guava leaf extract toner differed from the
non-guava leaves extract toner with the .05
level of significance.

Conclusion The 50 percent of guava
leaves extract toner can inhibit bacteria at a
satisfactory level and causing satisfaction in
sweat odor in late adolescence after the
exercise.

Key Words: The guava leaves extract toner /
Sweat odor / Late adolescents / Exercise
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P < .05
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EXPENDITURE BEHAVIORS OF INTERNATIONAL VISITORS TOWARD TRAVELLING
TO INTERNATIONAL TRADING IN BANGKOK METROPOLIS

Orapin Threeratrakoolchai and Suchart Taweepornpathomgul

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purposes of this research
were to investigate international tourists’s
behaviors in expense and to compare the
differences among sex, age and nationality of
international tourists who traveled to interna-
tional trading in Bangkok Metropolis.

Methods A group of 400 international
tourists (N = 400) were accidentally chosen as
samples. Data were collected from questionnaires.
The quantitative method of statistical analysis
was applied to retrieve frequency, percentage,
mathematical mean and standard deviation,
Chi Square as well as comparison between
sex, ages, nationality and then descriptively
explained results.

Results Most respondents had attended
a trade show exhibition in Thailand. Their main
purpose of visiting was exhibition participation.
Frequency of travel to a trade show exhibit
was once a year. The number of days per year
to attend trade shows, exhibits an average
of 3-5 days, Main topic of exhibition they

attended on company product. Visiting the

sea was planned before and after the
exhibition attendance. During the trade show,
they planned to go to department store. This
exhibition matched their expectations and
decision of revisit. The main reason for coming
back respondents to focus on safe venue.
If respondents difference sex, there were not
significant difference at .05 level types of fixed
costs variable cost and personal expenditure
except transportation and entertainment. The
comparison of factors affecting fixed costs,
variable cost and personal expenditure classified
by age and nationality were found not to be
any significant differences.

Conclusion Most of respondents spent
money on business expenditure more than
personal on purpose as most of respondents
visited for business. If the respondants had
more time, they also spent money on personal
expenditure such as souvenir, entertainment,

activities fees, and so on.

Key Words :

International Visitors / International Trading

Expenditure Behaviors /
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2010: Online) TasfitinvisaifienguilimgAnsaw
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(Exhibitors) tHufu ﬁoﬁmﬁa‘[ﬁmmﬁawqﬁmiu



nsmsImermansmanmuazguan Ui 15 aUuil 1 (unaIau-ueey 2557) 129

n15lda1szainvasiisauIunATAuN19Nn
Uszgnuaniasunrsduazdssaunisal viosamma
NULIMAUALALTINTIANTAN §IT8308A
sulafiacfnsmginssnnsldasvesinvoaiien
UNUNBIRTLAUNINYIBIL B IU LT AR UF
INT3ANIUNTATUNTINWNVIUAT Watna
gl duuumslumsiauiwasdoasnius/
U318 mSuTnviagifisauIuI s AT AUNI9NA
YIEHUUAZ BN UUTAIRUATINTIANNTUIUNNRA
LﬁamauaummmﬁmmigaqmmﬁﬂvimLﬁﬂ'ﬂﬁ

TnquseasAraINTIde
WaRnswgAnssumsidianuzesinvisiien
UIUIBANLAUN NI AE N IULTAIRUAN
IR IUNINWNIUAT  wazilFeuLiipy
waAnssulumslisessninowe @amAuazoy
2avtinviaais N RTAUNNIN BB
waasBUANUITRUNFINNETIUAT

ANNAFIUVDINTINY
auNAgIuil 1 §msuunumAane
wazndNAngAnssnnsEEnefuansneiu
auuAgIuil 2 fmeuumnmaidena
uanFafuingAnssunsidanefiuandeiu
sunfignuil 3 §3amsnuuIuInfeng
uanFafuingAnssunsidanefiuandeiu
AU
Uszpnsfildluns@nuiduaded Ao ngu
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