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AN INTEGRAL APPROACH IN SPORT SCIENCE APPLICATION FOR
TRAINING AND COMPETITION IN SWIMMING ATHLETES

Phornpot Chainok and Sakchai Pitakwong

Faculty of Sport Science, Burapha University

Abstract

Sport Science and technology is key
factors that contributing to achieving success
in all level of athlete’s competitions. For the
swimmers, an integral approach in all the
areas of Sport Science such as Exercise
Physiology, Sport Biomechanics, Sport Nutrition,
Sport Medicine, Sport Psychology and Sport
engineering and technology for training camp
and competition is very important to encourage

input by athletes and established mechanism

to development swimmers by Long-term
Athlete Development (LTAD). Long-term Athlete
Development (LTAD) is about achieving the
correct training, competitions and recovery
throughout an athlete’s career, under the
cooperation and partners among athletes,
family, coaches, sport science team and

association.

Key Words : Sport Science and Technology /

Integration / Training / Competitions / Swimming
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msgszmms"ivnmﬁ'\am%nﬁﬁﬁqLﬁami‘é’lnﬁau
uazmsugedu T

LLmvn\‘imsu”‘;mm‘ﬁmmmam%msﬁﬂww"\'ia
mfndenuarnsugeiuzaninfimniteth snsnse
wivpsnl@idu 2 & doll

1. msgsmﬂms"i‘nmmam%msﬁﬁﬂLﬁams
TIndaxluiindwninei

MIAMUALYTUNTNWRZINLHUNNTRN BN
maaﬁnﬁﬂﬂmﬂmsymnmﬁmmmam%miﬁm
WansRndien mﬂiﬁmﬁmé’a@uﬁﬂn Intensive
Training Centre (ITC) ﬁﬁmmw%aumaﬁmaqﬂnmi
nsiinden  AvBuipANETAINLATIALLLAE
mamiﬁmﬁﬁﬂi:ﬁw%mwgo‘iumﬁmﬁ:ﬁua:
Yszifiunan1sfindien Wuwuimeiifivssdnsnm
waznaliiindngninastrodususssaland
wwmwlunssdunssesolui

1) MIATINFININ  UATNIIATINAANTDY
MeMsUNNd (Health Examination and Medical
Screening) wdveanidu 2 ;S‘ULL‘U‘UﬁE]

1.1) msdredayalseiRdunisunng
Lﬂumiqummwﬁ’ﬂﬂ UszIAn19dutae
sz iinsuiaidy madhsunsshemensunng
uaslsndszand L‘ﬁaﬂizLﬁuqmmwﬁﬂﬂﬁamﬁﬁu
nMsRnaNlyswnIn

12) N1IASIFAANTDINIINITUNNE
(Medical Screening) \Jun13ns3a3iATIzwiiNe
Ui:LﬁumwauyizﬁmaoiwmﬂLm:ﬁﬁmﬁ'm
fionaazdenassausnIsalunsen @y
ANNaNYIizedlialien (CBC) mTiadnsLsd
Lﬁa@amwﬂam (Chest X-RAY) a53amlsw
fudniaul (HBS Ag, Anti HBs, Anti HBC) Llas

1997318817 (Urine Examination)

2) NMIATININTUATANIUIINTY (Anthro-
pometry Measurement) (Jun1sinauindnsu
smezesinimiteiidesssaddunisle
9 2 fnwarAe N IRTUIALALARRILTBII NN
(Static Anthropometry) UaLNITIADAAMNEINITN
warszurn1siadaulnizesdada (Functional
Anthropometry) fiatiunySauifisuiuauni
Pa9n13iadaulnn

3) WNNNTYSANMTINENAEATISATN
WamsiindanTuinfinineh

miysmﬂmﬁwmmam%miﬁmw"\'iams
Tinfeslutnfimhenh dosmieienuasnndoiu
Tusunsunsiinden (Seasonal Planning) (Hunan
TﬂﬂﬁﬁwamiqummwLLa:mimwﬁmnsmma
miLLW‘wﬁmLﬂu%agaﬂiznaﬂumiﬂ%’ﬂmLmiu
nsfindian Wislmunzantulysunannisudedu
TEAANNIINTOLAE TR Y BINATLARL AL
mﬂﬂlﬁmiﬁ’mﬁg\‘i@uﬁﬂn Intensive Training Centre
(ITC) fifianundanaasfinerutinineaans
nsiwn gunsainsinden R951UIBANTEAIN
wazwmaluladmensimiifussansamgslums
Aianziuazdszifiunansinden  Tapfiuuinig
maomsyimmﬁmmmam%miﬁmLﬁamiﬂnﬁau
Tudnfm e lunsdazans Seazidoadodl

3.1 #35AIMBIN199DNAIAINNY

N15YIUINTBNAANNIFAUaTIINgN
mssanidenie iensfindesludniminei
uwdveanidu 2 &u AenTnaRBUENTIANINW
menmeiiarvuallsunsunsindanuasaduasg
ANIIONWNWNIBUUUN (Dry land training) WAy
mMamassun U INgnam=lulnir e
Iﬂﬂﬁﬁ]‘ﬂﬂizﬂx‘lﬁﬂﬁﬂLﬁﬂﬂ‘itLﬁuﬂNiiﬂﬂ’]Wﬁ)’m
mMsinFanmNlUsunTy UssifiuanumsnsaNTey
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Tusunsunsinden amemsainanisudedu waz
fvuaiiAnieasnsindenlvfiianumunzaniy
UNARN

3.1.1 MINATDUANIIANINNINE
Wiannualusunsun1sindanuaziadnadne
qNFTNNWNINNBUUYUN (Dry land training)
NINAFTEUANNLTIILTY (Strength) LazAAY
(Power) ?JmﬂajuniimLﬁmmunmwaas’wmﬂ
(Core muscles) %@Lﬂunajunﬁmtf'zmmuwé’nmm
nmaedeulyy waznInasauANNLTILTY Md
PO UaradTae aadundanilader
wihilaeasslunisiedn Hudedduiiatily
fvualUsunINnsEndoNLazEaNa39ENTIAN
e Tesawsinfinr ey su (Sprinters)
Fomnuudouseuazidszasasanuy (Upper
extremity) UWALRIUAN (Lower extremity) HAN
fuiuslagnseiuanuidimsninimieh (Girold
et al,, 2007) NSDONEAIN (Daniel J. et al., 2011)
LRTANENNNTUNINALG (Cronin et al, 2007)
NINAFTEUANNLTIILTY (Strength) LazAAY
(Power) ?JmnajuniimLﬁmmunmwaas’wmﬂ
(Core muscles) LU LAZ AT ITUEINT0
mﬂmﬂﬁ‘wmﬂ%%%uagﬁUi:ﬁUﬂmmmﬁnLLa:
#98189UNARN LU MINARBY Leg extension
LAz Bench press 81%5UNSNARELAMNLDILT
LarnN1INAaaY Counter movement jump LIRS
Ball throwing & iUN1INAEAUNIRY (Power)
(Garrido et al., 2010)

nMItnualysunsunsindenuay
iSHESNENTInMIIIMETssiniw e uun
(Dry land training) A5IHANNEAILI9952Y
JLLIRINIANGDN (Periodization of Training)
ToeluzgramSananunion (Preparation) A5idu

nsfindanifiasuaninsenedeldiaadsz o
4-6 FUAMRIUNIRRILIANNLDLTITRITI9NY
W3l (General strength) Mava NIz
6 ﬁ'ﬂmﬁ%’aLﬂumiﬂnLﬁaﬁmmmmuﬁmmg\aqm
(Maximum strength) wazn1sinipwaILNA&
(Power) Faifluznedn 6 dUavifitinAwidadin
Winidsuanuudousaduidlusasiaduadne
n&aile (Weight Training Room) atindting
3 afy/duan LLa:LﬁaLﬁwg"ﬁa\maanﬁuﬂia"ﬂ’u
(Competition) A35tHuNsENBSNHITEFLAN
wdeuseuazidereinenielasldaiud1dny
Aulysunsun1sfiniianisBamiisn (stretching)
Lﬁa%’m:n‘szﬁuaawuﬁmwﬂumaanﬁﬂuLﬁauaz"ﬁaﬁia
wananiulunisimuslysunsunisiindenuas
WSHESENTInMIIIMETssin iR e uun
(Dry land training) A25IHANNEATY fuzi981E)
gaviinfmndie Wasannuinisinanauudounse
Lilgdnalaonsesannuanisoludniniinein
meuﬁ\‘lﬁmqﬁwn'ﬁw 14 1) (Watanabe and Takai.,
2005)

3.1.2 N1SNAFDUNIIATUTITING
wwzludninidnedh (Swimming specific
physiological test)

NNINATALN NI IAINE ANz Lo
Uszifiuwamailusunsumstindenlutnimniied
fnsavseiunaldly 3 dadaldun snsnsusiu
289%la (Heart rate) MINARBUALAAALLLADA
(Blood lactate) WaraNIIaNWA3lEoanBIau
(Oxygen uptake) Thiiadee 3 Ysznsfiana
wanaefuluiinARIudazan  aNlusunsunig
Anfon STAUANNRINTTA BNDTY UAZTTUY
wiseufitnAmldlunsieiluusarszsgnie
fanandlunsed 1
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a5 1 uaaensldwasouluinindnesd (irving P.Herman, 2007)

ATP-PC and Anaerobic glycolysis
Event Aerobic
Anaerobic glycolysis and Aerobic
50 m 90% 5% 5%
100 m 80% 15% 5%
200 m 30% 65% 5%
400 m 20% 40% 40%
1500 m 10% 20% 70%

MINARBLNWITINEDUTEUNS
aalysunsunstindesluinimnied) swnsn
aSuunsUSuFMeiuassInelaly 2 dnsaus
0] wé’amugaqmmnm:mumﬁdLmﬂ:ﬁwé’o\‘nu
saniloniisiamiaiundn was (power) way
FIUIUNFIUTLFINTTLUNTFILATI IR
Y3DIT8NIIANNTINITN NIDENTIONW (capacity)
THNIINAFDUAIINEINITANS DANTTANIN
(Capacity) 78932 UUWANULUDWBLSDATWINARN
FrnflummasauanusInIanIeANNaaNy
NWAUDINNATEN (Aerobic capacity) 98975V
Tnaduulaiin siinuduiszesnsinag,
Tumsineh (Velocity) n1stUasuuLaenasdng
M5LUYBINILe (Heart Rate) &x550AWANTLE
NBLIaU (Oxygen uptake) TEAUAYDILLAALNGA
(Blood lactate threshold) &1N13085uneléisae
naasuyasrasaaumanszasnisdoandiau
YauLapnmaInIe (VO, Kinetics) Foduiusiue
wauualsdnimsalaasiazUSuiunsideandiau
goga (VO,max) fiuansfisanuasnsolunsld
DONTLAULALANDANUDDIIINNIY  (Aerobic

endurance) 29UNARIIUN

N1INASAY Aerobic 7 x 200-m step
test (JunmnagauiLazlsslAUNRANNEINITD
Tun1slFoandiauarANNeAnNUIT19NEY
(Aerobic endurance) laBM3LANANNAINTEINNT
Fenhuuuduiiula (Incremental step test) Tuszu
ﬁﬁﬂiﬂmmmmiﬂg\‘iqm (Sub maximal exercise)
WaaduisanuduiuszasmsfinaNElung
Fren (Swimming velocity) nIasuuUasTns
fmsNTiuzewla (Heart rate) Se@uAI2BY
ARG (Blood Lactate Threshold) wasi/aannn
mﬂﬁaan*’?jwugaqm (VO,max) Augiunsiiudin
9AUIZNEUNNAUEINAAIERS A Stroke rate
(SR) WAy Stroke count (SC) FINIITENY
AN Rating of Perceived Exertion scales
(RPE scales) @78 (Lakomy and Peyrebrune,
2003)

N1INAaEdU 5 x 200 m incremental
test Junnesauifialfiiuduinaueanu
wuulfusalsfia (Aerobic Endurance) lasnmsufia
Aaviinasn s e uuLsuille (Incremental
step test) fiszFuANNEIHARTNATANT (Critical
Velocity : VCR) lagliiinanswmilosdn (Exhaus-
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tion) wEIANNANTUS TN RNT U e
3LFUATLAAWA (Blood lactate threshold) iR
Windu 4 mmoL™ (V4) %39 85-90% TaNEATIN
msiuilagegadaiiugausuuslsiamsalaad

N99MBaziing seUUNRIULLL Anaerobic 1194l

MINAFBU 5 x 200 m incremental test HIFININ
iioUszifiurnuasnuuuylfualsia (Aerobic
Endurance) Turanenanundan (Preparation)
Yparinimnléineina@dngiae (Thanopoulos, V., 2010)

AN 2 LEAAYAIAINANNUSYDITEAUAITDILARLNALAE AN TN TUIBINTALAARATITEAUAINLEN

HARTWATANT Critical Velocity :VCR (Vassilios Thanopoulos, 2010)

STAUANDDILLAALNG
(Lactate Threshold)

AANNLTNTUDRINSALAARAT
SLAVANMNISINARTNITLANN
Critical Velocity : VCR (mmoleL™)

Aerobic Threshold
Onset of blood lactate accumulation (OBLA)
Anaerobic Threshold
Maximum aerobic zone
Anaerobic power zone
Maximal anaerobic production zone

Peak blood lactate test*

12(mmoleL™)
14(mmoleL™)

(
16(mmoleL™)

* NANAUNITLAUAIYDILAALNGA (Blood Lactate) ggaﬂqmmﬂ‘(u 1 U ¥A99INNNT3Y 5 x 200 LUAT

< &
LIARU

nINAsay Speed-Endurance Test
6 x 50 m) MifnUszifiuaunsonnaininn
Aeufiesdngiunisudetu alssfiuids (Power)
LWRTANIINNIW (Capacity) 2OITEUUNANIU
LWUY Anaerobic glycolysis %\nﬂu“ﬂuaumiamﬂ
glycogen Taslsifiasardueandiau soisaaadi
waamaldunaaNasaInsruIuNsinalaladauay
Hudamdsesszuuuslsin wodndrehssesdu
Lm:ﬁndwﬁﬁzﬂ:lnaﬁwﬁaaﬁmiwﬁmLtatmuqu
waanafianraslunaaanIsutedy ipean
waamadadunislufemasddyoenis
panfdsnIeuasisIaefus s uUNR9I UL

wauuslsdn Tasawizlutinfmedhszee 200
WA LAY 400 LNAT

N1INAFDU Speed Test (2 x 25 m)
Lﬂumimmaué’mwL%agoqmaamsdmﬁﬁ
WNAMNEINITINULEANSN  LanaaaLNY
Wﬁaowugdqmmnnitmumiﬁ’aLmﬁtﬁwﬁ’omu
WUU ATP -PC (Power) lagiinfimaisnesay
lwinniarSavinnsalag e uiumadngisa
gegazesinimudazAud U 2 L‘ﬁmmugjﬁu
nM9iRssiIuIuLednTsausuluLsazfien
(Stroke Count) WALBAITITOUUIUNYUADUIT
(Stroke Rate)
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28191l5ARINN1TNATBUNIIF U
g35insnantzludninnitedn (Swimming
specific physiological test) A13NANNTDAANDY
U99920992 8L I INTRNTDN  (Periodization
of Training) Fedutvznzasn1sindonsaniu
2 29980 warfaidnsunismsensuiianis
wtedusrensadnlundazsseuetnetioy 12-16
Fniis mMImesELMNETS ML LTI
fudunsld 3 2ol drandanaruwdon
(preparation) AT 2 FUAVILINMAIINLENG
Tusunsn Basendnelusunsunsilindian (Mid
preparation) Aa79§UA% 6-8 BB9NTRNGDN
LAZHINDUNISUTITY (pre competition) A
2N 3-4 fUavigaTienaunsuzed (David Pyne,
et al., 2000)

3.2 dnafansn1siwn  (Sports Bio-
mechanics) FnaA1aasn1sARIEIMSUINARA
hifaqusssedifieinuanusmsaluns
wasulvidene  anseddsznaviineliianis
Wewsey lasldvdannismisdinasansuas
waluladadelnindmszyd wdleviinienis
wRaulmuazl¥doyatiounay vil¥ininuans
ANNEINTAFITALAL AN TDANINUTNEY
Tunsiduinfnienisudedudeanisasiuy
Mskélu 3 dnsaue Ap

1. nsWAIUIANEINTsalusEE
n1seane (Start phase) 2auiiniwmiiie As
MM53LAT1ERANNRINITALUNTBENEAS NI U
3rHEn9 15 1Wes leefasdUsznauiiieadoeiy
AMAENIOUMIBDNSD il

1.1) ANNENNSOTBINNTERNUABN
§A5N (Block start performance) Aamsiadiaulim
Tu"ﬂm:‘ﬁ'Lﬁﬂé’ad’uﬁaﬁuuﬁanﬂmﬁwLLazﬁuf\gm
\Wiawihngaainuienaminlduds Tapdiladoi

\Aends léun awjasenlunisesni (Reaction
time) WATLIATBINSLARBUT (Movement time)
%"\1Lﬂuwammngmmmiaanﬁa (Body angle)
LAZUINEIIINNITAULI (Push-off force)

1.2) AMNFINITOVBINITLARBUA
PBNUNART (Swimmer's projection performance)
) mmmmimmaamiLﬂﬁauﬁwﬁaLﬁmqﬂmﬂ
ydananinldauiivszeene 15 waslaediilads
fifivrdoessilae yNPBINIBANAATN (Block
start angle) LIRTBINTUABNEASN (Block time)
nazavmManatlan (Flight time) ynz89n3adg

v
°

ﬁuﬂé’l (Angle of entry) NAYAINIARDUTIHRY
(Below surface time) srpzaasmaedeuilgin
(Gliding distance) m’mﬁﬂwmmimﬁaumﬁﬁ’ﬁ’]
(Depth of body entry) LL@:HN"IJBGﬂ’]‘SﬂiZVItﬂTﬁ’]
(Angle of attack) (g ﬁy’oﬁmmmmin’luiw:
N1908N6 (Start phase) dANuRIANTSpEAY 30
289n15 381 lasan s indredis oy du
(50m, 100m) Fariufemsiesiinisiindu S
uartiuiinuansindanvasininseyaraatng
SHRIB T

2. MIRAANMNENsalLLINATS
#52 (Mid pool phase) (JunsWaminEE LA
nalﬂmmmi’jwﬁ’] (Stroke mechanics) BN
S5 lunsieiilasidmnedieanusedu
(Drag force) uaz NSz Ansnwaasn1s et
TagRa15u1andndsoeatiarlun1331eiin
(Temporal Variables) Flgannistienimuuun
uazdasnzilulusunsy Race Analysis anfuys
Wendeeldun dmsnseunsunsusiounil (Stroke
frequently: SF) 3:ﬂ:wﬁaﬁ1ﬁaﬁﬂnwswquLLmu
Tuﬂ%”’\uﬁm (Stroke length: SL) warANISIadY
(Average Velocity: V) snuAMNENAUSAIENNT

V =SL - SF
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FINTINITIATIZEFIUUTN N AAITASTEINTS
’hﬂ{f’l (Stroke mechanics) Lﬁa"?l,ﬂi”ltﬁna\ln
nmaedeulvizes uau 21 warihdeiliieadoedy
mMIfinauSmasmysilagnsdranmlai
(Underwater) uazi3aviiadinsnsiuseduzed
mi’i’m‘ﬁ”l (Hydrodynamics analysis) \iadaTssi
Tu 2 fRdpde Tademesunasans (Kinematics)
Fosznaushenswisuudasnnusimeluone
(Intra-cyclic velocity) ANNENTUSTUNTIAREUA
DI IUD (Coordination index) miﬁﬂmglu"ﬂa\‘i
8107 (Body roll) uazilavenediuaanamans
(Kinetics) @915nausie w39y (Drag force)
ws9tuLARau (Propulsive force) tugiu

3. NSWAIUIAMNEINITOLUSSHE
N19N8UA2 (Turning phase) (Jun1sWaU
a9RUsEnaUTidnasaANNEINITIIUN1INAUGA
FLULNW 7.5 WNAT INVOUFTEAUUILNDUAIY
3 thibsdyg soiire edamefusudszaaan
’(umi‘hﬂ‘lzi‘ﬂ (Temporal Variables) U3:nayu@ag
LaUNNEUSH (Turn time) VAU enh
Worhlndush (Tum in time) anl#lunishenh
VIAYAINNAUFAD (Turn out time) LIa1TBINTILA
WU (Turning times) naasnualefiduia
AUBUESE (Contact time) LATLIA1TBINTTARBT
181 (Gliding time) ladenredrunasians
(Kinematics) Z9Usznaudie asualeild
Tumsheidednlundus (Tum in velocity)
amasadeilluns et masnndus (Turn
out velocity) mml,%%l,%\‘lsgma\‘m’ﬁmgu@l”a (Angular
velocity of turn) §jupB9N5AUAT (Push-off angle)
yuveedold (Knee angle) Jravvieserninaslnn
furauaseludorsiuda (Tuck index) ANNLET
Tudamzfuwin (Push-off velocity) s ade

Mefusanarmans (Kinetics) F9usznaugin
L39URIN30UIN  (Push-off force) L39AaTDY
n38ui (Impulse) Ta8E9NMTAATIzRARULNGN
néailavde Electromyography ?Ja\‘ma;unéﬁmﬁa
ffinafaANNEINITOUNISNAURT 12U Vastus
lateralis (VA), Gastrocnemius (GM), Tibialis
anterior (TA), Biceps femoris (BF) (Hudu ﬁaf‘:
nsnduluim e fianusdyiuinim e
fv¥oraz20-38 ﬁoﬁu@ﬂnaauﬂaiiﬁﬂaﬁuafﬂﬁzgﬁu
MSWAIIANNEINTIUNINAUG AIANUNS
WaLAMNEINTo UM TBRNaASNLaTnalnuag
My et (Stroke mechanics) @2t

3.3 LYAERTNNSIND (Sports Medicine)
msldsmansmatmsmsudnineiilugae
nsiinden uwnndnemsfimuaziinnisninida
(Sport physician) ﬁwﬁwﬁ@uaqmmwhmamm

v a

infriludesasnstlooiu mathiauaznis
ﬁu@awmsmmL%U'ﬁLﬂuﬁa“ﬂ’mmwmmammm
aansazasinimn Tasnsiesiunsunaduswsy
InfAnneinasnsosndunisldgisnistimun
I‘lJiLLﬂSNE]‘Ua;‘LlS"Nﬂ’]EI nsfamboandnile
Lﬁam:ﬁuszwn&mLﬁaLLa:‘J:UUﬂs:mmn&mLﬁa
Tinanuasaelilu (PNF Stretching) Tusunsa
ENFULAINITRNENTIDNINNIINBUULN LAY
msﬁﬁ‘ﬂ’ﬂLLatnwﬁuﬂﬂuﬁnﬁﬂﬁﬁﬂﬁm%nm‘ﬁﬁ
IMsUALEULRY A Yhlna v ndsduany
wazAe  lastinnanwihaainnsasiunnsle
srofl 1. Swimming Screening \iaUszifiuifiady
TA598379 (Structure) wazwitindi (Function) 784
n&mtf‘?auazﬂi:@n Fosn poetinAr et

yoA

LR E9ADINITLIALI LN LquTumsﬂmﬁ’u

9

o

im:nLLa:ﬁ?'\Iuw”mmimmLsuma\‘iﬂ’nﬁm 2. Core
Strength Test and Evaluate (Hun1snagauiive
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Ui:Lﬁusg‘um‘smﬁlau\lm AaudausssandLile
WNUNANTBIEFITIRINARDAIINEINITOIUNT
Fen 3. Massage to treat NMUIALABNTINEN
Humeildndsilensurasuazgiaiadsuing
P9V EEIINNTTUIUNITRINAIUDIWINTUAL LN
Uszansnulunsiindonanininmdnednfdu
nsfivuandsiadisusefimans anazgael
\Rananviasatdannn inanaulysasialadevinli
139Nz neresdulEiatuy Tasawzudiom
néadafinaienuazaandiaudnluiiee auvls
Hamssniay waziiamaingezesndsiile T rigger
point)

3.4 Tnpunsn1siWA (Sports Nutrition)
inlnpunmstiawuddndustvanndeanudisa
Tumsudedupesinimdietr Tasdnlazuinig
efipsihntifilssfiuannglnsuinszesindm
Fenh uazdnlUsunsne 3R xS
NMIAntoNaaAARBINLWITTOIIL UL LININTRNTDN
(Periodization of Training) ﬁﬂu“ﬁa\‘ma\‘im‘sﬂﬂﬁau
wazmsuteiu Tagluzierasmsinden nnsdnm
Tusunsuemnsaismilefionan 5 Uszn1szed
MsIalUsunsNlasuIs fe

1. ANz aNiUUSINuNIRndau
myselsunsunsiindenfiowauninimiinei
infrsdudesldsuamsintuliifsewe fud
JMMediasnsaNySinunsinden Tasany
aslulawmsadediau (Complex carbohydrate)
Fevndudmsunafinanamuniuzasinfing

2. Usmnanhilgsuifisone sreiinng
gtyl,ﬁﬂ{fw (Dehydration) Tusinfimnirerieassiis
A1330NMNINBARaY TnARIIsiaaslEsy
nsnaunundsfidslugrenisasdnduszes
TﬁwaLﬁmﬁum‘sgzmﬁﬂﬁﬂum@a ManaunuLn

axdviatuiuiledusessulsenaueeinsiy
ANNABINIAN ﬂ%mmma:qmwgﬁmmLﬂ%f'aaﬁ'u

3. MINALNUNENUATHLY ndsaN
nsindenAataaiian 15-30 wil UnAwiadu
ﬁaaﬁmLﬁﬂlnaIﬂwu‘iunﬁmLﬁaﬁgnﬁ”j\lﬂﬁné’um
stwsnSmieiiululddesEnmewmilanlinu
thuazuslnaemsfidadsdiina (Glycemic
index) gmﬁa‘[ﬁﬂfnﬁﬂwﬁuﬁaﬁa wieniuianen
Judszmusmnanuyng

4. MIBDNUBNINNPIINNIRNTDN
21T INNTRINEaNAITI DU IMITUTELAN
ailulawmsanniign ednalsAniunasainnis
Andonsnavilidadondmiiiodnane (DoMS)
Famssudszmusmnayssannlusfiu Amau way
nRBUIz T NMEmEINNTE LN T TaN TN
LLa:‘V]ﬂLL‘V]‘LlL"ﬁaﬁ‘ﬁgﬂﬁ’]aﬁﬂlﬂlﬁﬁnuﬁiiu‘ﬁﬁﬁLﬁﬂ‘ﬁ
aradwiandsilalnsl

5. miﬁuw”i'wmﬂ DMNINAIIINNT
Andonddatnaunndmsusaelviinimaianse
Husanmuaziindenudisesdmsunisiindan
asasioll TaginAimnaaslésuomadszinnanslu-
lawnsadifiadaditiaa (Glycemic index) of
melu 2 Flumdonsindandessiiliiniefiu
aranlnalaluinssananmmgegn (Kijboonchoo,
K., 2009)

3.5 IaaIne A UNIRINeINIIWD
flunumddglunsiauiuaziasua’eniny
uBalng9n193a (Mental Toughness) 2a9inARN
dfwmfﬂﬂf_Jmiﬁﬂmmfﬁua:ﬁ%‘msﬂnﬁhm N9
0N 11U matdan1Invuaivang  (Neuro
Linguistics Program: NLP) madAn153uanIn
MITIWTWENT NMIAiuAUeY NSWauAaTY
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ADUNTLDITU

1.2 dnamansn1siw  (Sport Bio-
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1. NSATIINDUANFINITOLUNNT
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2. NMIATINFHBUAMNTINITALUNNT
ndui Beilsznaudinianiildlunisnduse

turn in time LAY turn out time
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Wiew3uudieuiu (Drop-off) Msndua (Turn
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Goldsmith, 2010)
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3.5 3NN (Sports Psychology)
NSELUNMINaR BN ARSI UTNAR e
Tugrendemsugeduduidunsldifiosnense s
AN ey Lﬁ%ua%wmwi&'nﬁﬁﬁmmgma
Tunasuzesininfinies {Rnaeu ndndnen
mstmuastinimATsuiuasLseiliunansuedii
auaNduass Jusnuwareansuluanuaiss
1'7iLﬂulﬂmﬁuagﬂsgowuﬁﬂﬁﬁ”'aLaﬂli Turauzifeniu
sosliasla a5vusenszdu Snwanuweey
Tudhnansiivhmelunsdifinanisugdetulaiiduly
ANAAIANTS

unsgy
n3liAneaansnsiniuiladosdoyd
edaadnlinimssauanuduSalunisudedu
nng sxiy meldnisysannsmsldinendans
mafimilunng a2 ldud a333menInenssen
ANa9n1e  (Exercise Physiology) Banadans
n15AR (Sport Biomechanics) Tnauin1sn1sian
(Sport Nutrition) LBFEASNNSARN (Sport Medi-
cine) IWINBINNIARY (Sport Psychology) LLag
Aenssuuazimaluladnisivn (Sport engineering
and technology) ﬁ”’ﬂus:wdwmsﬂn%amm:
miLmia‘*il’uuuﬁugmua:mmaaﬂﬂé‘aaﬁ’maaﬂm
JeuININSANGON (Periodization of Training)
LﬂuﬂﬁﬂﬁﬁwﬁtyaﬁmEiﬂumiﬂ’ﬁumﬁfﬂﬁﬂﬁdwﬁﬁ
Tuszpzan (Long Term Athletes Development)
mﬂ“[ﬁm‘sﬁﬂmm’wﬁu"ﬂm@ﬁtﬁ'm"ﬁaa adnAwn
HUnased fRnaau dnIngfaninsinilay



ymmsIngmansmenmuazguaw i 13 aUuil 2 (wquniau-aamau 2555) 17

auANARIABF ALY wardEn1siiu

sUssnluniaimudneniwaesiinfiniitedn
RERNIS

NN DY

Boonveerabut, S. (2009). Sport Psychology
for development and improvement of
the mental toughness. Sports Science
Bullentin, 10 (111), 7-8.

Cronin, JB and Hansen, KT. (2005). Strength
and power predictors of sports speed.
Journal of Strength and Conditioning
Research, 19, 349-357.

David Pyne, Wayne Goldsmith and Graeme
Maw. (2000). Physiological Test for Elite
Athletes (Australian Sports Commission).
Human Kinetics, PO Box 5076, Champaign
lllinois, pp 372-382.

Garrido, N., Marinho, D. A, Reis, V. M., van den
Tillaar, R., Costa, A. M., Silva, A. J., &
Marques, M. C. (2010). Does combined
dry land strength and aerobic training
inhibit performance of young competitive
swimmers?. Journal of Sports Science
and Medicine, 9(2), 300-310.

Girold, S., Maurin, D., Dugue, B., Chatard, J.C.
and Millet, G. (2007).Effects of dry -land
vs. resisted- and assisted-sprint exercises
on swimming sprint performances. Journal
of Strength and Conditioning Research
21, 599-605.

Irving P.Herman. (2007). Physics of Human body.
New York : Springer Berlin Heidelberg.

James Riordan and Robin Jones. (1999). Sport
and Physical Education in China. London:
Iscpes Book Series.

Kijboonchoo, K. (2009). The factors reinforce
of endurance in Athletes. Sport Science
Bullentin. 10 (I 12), 5-6.

Lakomy, HKA. and Peyrebrune, M.C. (2003).
Aerobic Fitness Assessment: 7x200-m
Step test. British Swimming.

Richards, R and Goldsmith, W. (2010). Con-
ference on Thailand Swimming Sport
Science workshop. Thailand Swimming
Association.

Thanopoulos, V. (2010). The 5 x 200-m step
test lactate curve model gender specific
characteristics in Elite Greek senior freestyle
swimmers .
Sciences 4(4), 153-160.

Watanabe, M. and Takai, S. (2005). Analysis

of factors on development of performance

Serbian Journal of Sports

in young swimmers. Medicine and Science
in Sports and Exercise. 37(5), Supplement
abstract 416.

West, DJ, Owen, NJ, Cunningham, DJ, Cook,
CJ, and Kilduff, LP. (2011). Strength and
power predictors of swimming starts in
international sprint swimmers. Journal of
Strength and Conditioning Research,
25(4), 950-955.

Yong Seun Kimm. (2011). Korea Institute of
Sport Science and its scientific support
for Korea National Athletes. Proceeding
in the 7" International Conference of Sport
Science, Hochiminh City, April 22-23, 2011.



18 Journal of Sports Science and Health Vol.13 No.2, (May-August 2012)

msm’%ﬂuLﬁﬂumsﬁlnLmnﬁ'mﬁfnnsﬂmmu@:msﬁnu.uuaé’mhaszﬂzﬁu
NUNISHNLLUURALEINS U NANNHADAIMNTINITAN NI ING

’luﬁnﬁﬂw!muaamqszwiw 16-18 1

A9 ASEAINS LazHiunSTy duiisnsal

ALLAINNAIEATNNIART JRIAINTAINTNINENRE

UNAnta

Inquszevn m‘s‘ia‘i’aﬁﬁi’mqﬂim\ﬁﬁaﬁnm
waziSoufisussrninenasasnsinuuningn
niz‘[mﬂmu@ﬁumﬁﬂnLLumé’uﬁ'mzﬂzs‘ly’uﬁ’ums
Anuunimitnnslanmugiumstinuuuadusg
srprna1efiddeANEINITaNn a3 TNy
Unfimnauea

ABaniun193de  ngudiedraduining
WaveanevevlInumwAsung egszning
16-18 U 97U 16 muﬁmﬂumﬁumamﬁ 1
'E'JnLLunﬁmﬁnniﬂmmmU@jﬁuﬂnLL‘UUN&’U?}N
JBvaU 8 AU LLa::najummamﬁ 2 Anuuntiwiin
nazlanmugiuinuuuadugeszeznats 8 Au
ﬁy’damnzﬁﬂﬁﬁﬂmiﬂnﬁ'ﬂmﬁa: 2 ady Wunan
6 FUAM VINNINARBLAMNARBILAGITBIID
wisoanuzasndmile AnuEmsafiLaapen
NBIMATEN  WATANEINITOTNLRAIDENNTY
AUNMANEN  UTenoUAlY WANLLUUBUINATEN
ANNEANIRgNEALLUBUNIMATIEN uazpiianui
Martounsfln wazndensAndUai 6 tnadils
NUATIEAINNTIANIAMNUANFAINTEVINNGH
LLa:mﬂTunzﬁuﬁi:ﬁu .05

WANT9I98 NRIN1TNAREY 6 §UAA WU

1. najuwmmﬁ’a 2 nguiiANARBILAE"
Jooln wisanuaenE e warwRoLULaUINA
HdanannInauNMImeassatNAtyEIALNINEDA

5@y 05 WA lNNUANNLANFAINTAIAMNEINITO
NWEADDNNNDINALEN LAZATLANAITEHIN
ADULLAZHAINISNANDINUAYT 6 Lm:nz\jwmm

al

7 2 fianususagegaiuusuINMAilunaInn i
Aoun1InanavetWiuE M eRBATisEsy 05

2. nguvanasil 2 Fanueaasuasiioals
mnndﬂnq’wmmﬁ 1 peeNdpE AN AR
5 05 WAlNNLAMNLANANIZBIANMNEINITD
fuaaspanna AN WaSLULaUINATEN
ANNRITIFIFALULBUNMATEN  Apiiaadn
LLa:Wé’aammumaaniﬁwLﬁm:mwﬂ@;wmm

W 2 nguegddpdAneaiAisziy .05

TINaUNINARBILALNAINITNARBIRUAVT 6
a7UNaN13398 Tusunsumsfinite 2 uuy
NTORAUIANNARDILAGIIBILY WAIDANUDDY
némile wasuuueumadoy uddslisdonaste
NINAUITBIAINEINITOT LT AYDBNNIIBINTA
fow wazdnianudlasiinisfnuuntimin
n‘sﬂmmurgjmiﬂﬂLmuaé’uﬁwiwznmammm
WalurAuAaadkAaliadlaliddniinisiinuun
thminnstlaneugiunsinuuuadurssesdu

made - Mmsfinuunuiminnszlan / nsRnuuy
FAUFWIEHERY / AITHNBULERUENITHENAN
/ ANNFINITONWITINGT

Corresponding Author : §2efans13138 assilunit Buinnsal, auzinemaninsin asnsalumIneds

NIINN1 10330, e-mail : c.intiraporn@yahoo.com



ymmsIngmansmenmuazguaw i 13 aUuil 2 (wquniau-aamau 2555) 19

A COMPARISON BETWEEN COMBINED LOADED JUMP SQUAT TRAINING
WITH SHORT INTERVAL TRAINING AND INTERMEDIATE INTERVAL
TRAINING ON PHYSIOLOGICAL PERFORMANCE IN FOOTBALL

PLAYERS BETWEEN THE AGE OF 16-18 YEARS OLD

Kitjapas Srisataporn and Chaninchai Intiraporn
Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study was
to compare the effects between combined
loaded jump squat training with short interval
training and intermediate interval training on
physiological performance in football players.

Method Sixteen male football players
of Debsirin school (age 16-18 years) were
purposively selected for this study. Subjects
were divided into two groups, each group
consisted of eight football players. The 1
experimental group performed combined loaded
jump squat with short interval training (LS), and
the 2™ experiment group performed combined
loaded jump squat with intermediate interval
training (LI). Both groups trained for two days
per week (Tuesday and Friday) for a period
of six weeks. The data related to aerobic
performance, anaerobic power, anaerobic
capacity, fatigue index, leg power endurance
and agility were taken pre and post the
experiment. The obtained data were analyzed
in term of means and standard deviations.
Independent t-test and Paired t-test were also
employed for statistical significant (p < 0.05)

Results After six weeks of training, the

results were as followed:

1. Anaerobic power, legs power endurance
and agility post training in both groups were
significantly better than pre training but no
significant difference in aerobic performance
and fatigue index after six week of training was
found in both groups at .05 level. Anaerobic
capacity in LI group only was significantly
better than pre training at .05 level.

2. Agility in LI group was significantly
better than the LS group at .05 level. Aerobic
performance, anaerobic power, anaerobic
capacity, fatigue index and legs power endurance
in both groups were not significant difference
at .05 level.

Conclusion Both training programs improve
agility, leg power endurance and anaerobic
power but no effect on aerobic performance
and fatigue index. Combined loaded jump
squat training with intermediate interval training
improve agility better than combined loaded
jump squat training with short interval training.

Key Words: Loaded jump squat training /
Short interval training / Intermediate interval
training / Physiological performance
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A COMPARISON BETWEEN INTERVAL SPRINTING AND INTERVAL
SPRINT CYCLING ON ANAEROBIC AND AEROBIC PERFORMANCE

IN RUGBY FOOTBALL PLAYERS

Tapanawat Sukpala and Vijit Kanungsukkasem
Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study was
to compare the effects of interval sprinting
and interval sprint cycling on anaerobic and

aerobic performance in rugby football players.

Method Twenty-Seven male subjects (age
: 18-22 vyears) rugby football players, from
Chulalongkorn University were purposively
sampled- for this study. They were randomly
sampled into three groups with 9 subjects in
each group. In addition to the regular training
program, the first experimental group underwent
an interval training program with sprint running.
The second experimental group underwent an
interval training program with sprint cycling.
The control group only engaged in the regular
training regimen. The total duration of training
was six weeks and experimental subjects
trained twice a week. Pre- and post- training
measures included: anaerobic performance
(anaerobic power, anaerobic capacity, fatigue
index and percent fatigue index) and aerobic
performance (VO,max and Bruce protocol
total time). The data were analyzed in terms
of means and standard deviation. Paired t-test
and Analysis of variance (multiple comparison

by the LSD) were also employed for statistical
significance (p < .05)

Results After a 6- week of training, our
results indicated that anaerobic power, anaerobic
capacity and Bruce protocol total time were
significantly improved by both training programs
when compared to the control group and
pre- experimental data at the .05 level. Only
the sprint interval training group showed a
significant increase in fatigue index when
compared to the pre- experimental data. Percent
fatigue index showed a significant increase only
in control group. VO,max showed no change
when compared to the pre- experimental data
and no difference among all groups were
observed after 6 weeks

Conclusion Both of the sprint running
interval training and sprint cycling interval
training effectively improved anaerobic perfor-
mance (anaerobic power andanaerobic capacity)
and aerobic performance (Bruce protocol time)
in male rugby football players with no difference.

Key Words :
performance / Aerobic performance

Interval training / Anaerobic
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THE ACUTE EFFECT OF COMBINED DYNAMIC STRECTHING AND
STIMULATION MASSAGE ON MUSCULAR POWER IN SPRINTERS

Nilobon Panyasutthakul and Chaninchai Intiraporn

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study was
to study the acute effect of combined dynamic
stretching and stimulating massage pre and
post exercise on muscular power in sprinters.

Methods Twelve male sprinters (age
18-26 years old) from Chulalongkorn University
were purposively sampled for this study. All
subjects underwent four treatments which
consisted of jogging, static stretching, dynamic
stretching, and stimulation massage in a varying
order within four weeks. The data of leg
muscular power were assessed pre and post
treatment. The obtained data were analyzed
in terms of One-Way Analysis of Variance
between 4 treatmeants (multiple comparison
by the LSD) and compared between before
and after treatment with Paired-Samples T-Test
to also employed for statistical significance
(p<.05).

Results The research results after four
treatments indicated that the acute effect of
the four treatments significantly increased
muscular power comparing to before and
after treatment data at the .05 level. There
were no significant differences between four
treatments after four weeks of experiment at
the .05 level. Percent change in muscular
power of fourth treatment which consisted of
jogging, static stretching, dynamic stretching,
and stimulation massage had mostly increase.

Conclusion The acute effect of combined
dynamic stretching and stimulation massage
in this study truly improved the acute effects
on muscular power in sprinters.

Key Words : Sprinter / Stimulation massage

/ Dynamic stretching / Muscular power
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A COMPARISON OF DIFFERENT ECCENTRIC BRAKING
LOADS DURING WEIGHTED JUMP SQUAT ON THE
ACUTE EFFECT OF MUSCULAR POWER IN HIGH
RELATIVE STRENGTH MALE ATHLETES

Tongthong Songsupap and Chalerm Chaiwatcharaporn

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this research
was to compare the effect of different eccentric
braking loads during weighted jump squat on
the acute effect of muscular power in high
relative strength male athletes.

Methods Eighteen male between ages of
18-22 years old from Chulalongkorn University
(11 rugby football players and 7 sprinters)
were purposively sampled to be subjects in this
study. All subjects participated in a counter-
balanced design including four types of
weighted jump squat 2 sets of 6 repetitions
at 30% of 1RM with eccentric braking loads:
0%, 30%, 60% and 90%. On the experimental
day, peak power, relative peak power, peak
force, relative peak force and peak velocity
were measured during sessions by ballistic
measurement system. The obtained data were
analyzed in terms of means and standard

deviations, one-way analysis of variance with

repeated measure and multiple comparisons
by the LSD were also employed for statistical
significance. The statistical significance of this
study was accepted at p < .05

Results There were no significant differ-
ences in peak power between eccentric braking
loads during propulsive phase but there were
significant differences during landing phase
between 90% with 0% 30% and 60% at the
.05 level. And there were significant differences
in peak velocity during propulsive phase between
0% with 30% 60% and 90% at the .05 level.

Conclusion Eccentric braking loads at
30% and 60% is optimized for weighted jump
squat training to improve muscular power
better than eccentric braking loads at 0% and
90%.
Key Words : Eccentric braking / Weighted
jump squat / High relative strength / Muscular

power
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MARKETING MIX AFFECTING THE BADMINTON PLAYER'S DECISION
TO SELECT BADMINTON COURTS IN BANGKOK METROPOLIS

Phiangkhwan Puvraksa and Chaipat Lowsirirat

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study was
to study the marketing mix affecting the decision
making of customers in selecting badminton
courts, compared between sex of customers
and size of badminton courts.

Methods This research used both quanti-
tative and qualitative techniques. For quantita-
tive technique, the subjects were 432 badminton
court customers who were randomly selected.
For qualitative technique, the researcher inter-
viewed a total of 18 badminton court customers,
badminton court staff and badminton court
owners. The data was collected using question-
naires and interviews. The face validity from five
experts and The alpha-coeffcient of Cronbach
were found to be 0.94 and 0.954. The data was
analyzed to find mean and standard deviation
t-test and One-way ANOVA were used to
compare the difference of customers’ opinion
toward marketing mix when compared between
customers’ sexes and sizes of badminton
courts, respectively. Scheffe’ method was
employed if differences were found in ANOVA,

the significant level was set at .05.

Results Most customers were male and
female between 15-24 years old. Mostly, they
were students. Their average income were less
than 10,000 baht a month. Most customers
played one to two days a week between
17.00-20.00 pm. Most customers came to play
in medium size badminton courts having 6-10
courts and the fee was around 101-150 baht
per hours. Marketing mix affecting the selecting
badminton courts of customers were high in
every factor. For the comparison of customers
toward marketing mix between sexes, there
was significant difference in personal. When
compared between sizes of badminton courts,
when considered 7P factors, the difference
were found in product and services, price and
promotion.

Conclusion Marketing mix affecting deci-
sion to select badminton court was found to
be high. The owners of badminton court give
more attention to marketing mix in attracting

more customers.

Key Words : Marketing Mix / Decision Making

/ Badminton Courts
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4. MAUTBUBUEIUYIERNNIINITARIA
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X SD X SD X SD
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FUNIFILNTNNITIAAIA 324 098 350 101 382 093 12809* 0.000
AUYARINT 403 080 407 069 413 061 0840 0433
funszuunsmsiiuinig 400 060 395 072 400 071 0276 0.759
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3 390 035 394 025 4.09 014 5.130* 0.006

P < 05 (F, 0=+ 4.66)
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5. i’lﬂ’lﬁ;’l uaziATEdANIMINEEN 375 109 378 102 422 077 10586* 0000 1-2* 1-3*
kRl 368 026 383 014 417 011 12.860* 0.000 1-2*, 1-3*

p<.05(F + 4.66)

2, 429 =
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MANAGEMENT OF STUDENT FOOTBALL 7- A-SIDE CHANNEL 7

CHAMPION CUP IN 2011

Moreeya Kongwattana and Juta Tingsabhat

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purposes of this research
was to investigate the study of Management
of Student Football 7-A-SIDE Channel 7
Champion Cup in 2011 the aspects of resource
management, sport management process,
satisfaction of the participants and the results
of the competition.

Methods The questionnaire was used
to acquire data from the sample group of
8 persons from the organizing committee,
10 team managers, 40 coaches, and 400
spectators as well as 8 persons from the
organizing committee were interviewed. The
collected data was analyzed in percentages,
means, and standard deviations. The interviewing
data were summarized in the form of essay.

Results

1. Management of Student Football 7-A-
SIDE Channel 7 Champion Cup 2011, the
overall aspect was rated at good level. In
details, the management of human resources,
finance, place, equipments, and facilities were
all rated at good level.

2. Management of Student Football 7-A-
SIDE Channel 7 Champion Cup 2011, the

overall aspect was rated at good level. In details,

the evaluating was rated at very good level
while planning, directing, and organizing were
rated at good level.

3. In satisfaction of the participants of
the Management of Student Football 7-A-SIDE
Channel 7 Champion Cup 2011, the overall
aspect was rated at good level. In details,
sport operating, place, equipments, facilities and
public relations were all rated at good level.

4. In the perspective for the results of
the competition and the effects which relate
to society and economy were rated at good
level. In details, team managers, coaches, staffs,
and spectators were all rated at good level

Conclusion

Management of Student Football 7-A-SIDE
Channel 7 Champion Cup 2011 the overall
aspect was rated at good level. In details,
the aspects of resource management, sport
management process, satisfaction of the
participants and the results of the competition
and the perspective for the results of the
competition and the effects which relate to
society and economy

Key Words :
7-A-side Channel 7 Champion Cup

Management / Student Football
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BODY COMPOSITION, MUSCLE STRENGTH, AND REACTION TIME
FOLLOWING FOOD RESTRICTION IN ACTIVE MALES

Supaporn Silalertdetkul

Faculty of Physical Education, Srinakharinwirot University

Abstract

Purpose To investigate the effect of 50
percent three days food restriction on body
composition, muscle strength and reaction
time.

Methods Eleven active males age between
19 and 22 years participated in this study
which had been approved from local ethic
committees (body mass index, 23 + 1 kg/m’;
percent body fat, 11 + 2; percent fat free mass,
89 + 2; resting heart rate, 64 + 7 beat/min;
maximum oxygen consumption, 58 + 3 ml/kg/
min: mean = SD). Participants reduced 50%
of daily food intake for three days. Body weight,
body composition, muscle strength, reaction
time, subjective feeling of hunger as well as
rating of perceived exertion were measured
before and after in control and food restriction
groups. Fasting triglyceride concentrations were
analysis at the same period of time. Compared
the difference between two groups with

statistical significance level at 0.05.

Results Body weight, total body fat (before,
7.8 + 1.9 kg; after food restriction, 7.2 + 1.8 kg:
p = 0.05), total fat free mass (before, 59.6 +
4.0 kg; after food restriction, 58.8 + 3.8 kg :
p = 0.05) leg reaction time (before, 0.68 + 0.11;
after food restriction, 0.56 + 0.08 ms: p = 0.05)
and fasting triglyceride concentrations (before,
70 + 22; after food restriction, 53 + 20 mg/dL:
p = 0.02) decreased significantly following food
restriction but there was no difference in
muscle strength, arm reaction time, muscle
mass, subjective feeling of hunger and also
rating of perceived exertion.

Conclusion Food restriction induced
decreasing in body weight, total body fat,
total fat free mass, and leg reaction time but
there was no affect on muscle mass, muscle
strength and arm reaction time. It is recom-
mended that 50 percent reduction in food
intake did not decrease physical performance

in active males.

Key Words: Body composition / Muscle

strength / Reaction time
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EFFECTS OF ACUTE EXHAUSTIVE AND MODERATE EXERCISE
INTENSITIES ON PHYSIOLOGICAL CHANGE

IN ALLERGIC RHINITIS PATIENTS

Nutdanai Jaronsukwimal', Jettanong Klaewsongkram?,

Wannaporn Tongtako', and Daroonwan Suksom’

'Faculty of Sports Science, Chulalongkorn University

’Faculty of Medicine, Chulalongkorn University

Abstract

Purpose The purpose of this study were
to investigate and compare an effect of acute
exercise between exhaustive and moderate
intensities exercises on physiological change in
allergic rhinitis patients and healthy individuals.

Methods The subjects were 18-45 years
old (10 male, 17 female) and were divided into
2 groups: 14 healthy individuals and 13 allergic
rhinitis patients. They were assigned to perform
the strenuous exercise on treadmill by using
Bruce protocol until they were exhausted. This
was the measurement of VO, max. Two weeks
after this, they were assigned to perform a
moderate exercise by walking on treadmill for
30 minutes at 65-70% of heart rate reserve.
Before and after the exercise, physiological
variables including lung functions, peak nasal
inspiratory flow, nasal blood flow, and assessment
of nasal congestion of volunteers were measured.

Results There were no differences in
body weight, body mass index, resting heart
rate, systolic blood pressure, diastolic blood

pressure, VO, max, FVC and FEV, between
the healthy and the allergic rhinitis patient
groups. In both groups, the average heart rate,
systolic blood pressure, and volume of nasal
inspiratory flow were increased but nasal
congestion was decreased (p<.05) after both
acute exercises. Change of lung function was
not observed. In addition, nasal blood flow
was decreased after performing moderate
exercise by both groups (p<.05). However,
change of the lung function was not observed.

Conclusion There was no difference in
physical fithess between healthy subjects and
allergic rhinitis patients. Exhaustive exercise
and exercise at moderate intensity increased
peak nasal inspiratory flow and decreased
nasal congestion in allergic rhinitis patients.
Moreover, moderate exercise helped reduce
nasal blood flow and appeared to be beneficial

for allergic rhinitis patients.

Key Words: Allergic rhinitis / Acute exercise
/ Nasal blood flow / Peak nasal inspiratory flow
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Abstract

Purpose The purpose of this study was
to identify the effect of psychological variables
on predict physical activity.

Methods In a random sample of Korean
adults. A total of 291 adults (precontemplation:
27, contemplation: 53, preparation: 60, action:
38, maintenance stage: 113; and Mean age =
32.0 years old) who are exercising in the sport
facilities located in S-Gu, Seoul. Stages of
physical activity scale, attitude scale, subjective
norms scale, perceived behavioral control scale
and intention scale were used to evaluate adults’
physical activity and its related psychological
variables.

Results Indicated that 51.9% of adults
are engaging in regular physical activity, and

the physical activity distributions were not

statistically significantly different by gender.
Meanwhile, attitude, subjective norms, perceived
behavioral control and intention differentiated
adults at different stages of physical activity.
Statistical difference was significant in the
stage of change in exercise behavior of all
variables in this study.

Conclusion The findings of this study
can be utilized as baseline data aimed at
modifying individuals’ psychosocial attributes
associated with promoting physical activity.
In addition, the results of this research will
provide basic materials to set up strategies
for improving the exercise behavior of adults.
Key Words : Stage of change / Attitude /
Subjective norms / Perceived behavioral control

/ Intention
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Introduction

National health and governmental agencies
have reached consensus that physical activity
promotion is a public health priority. Although
the benefits of physical activity are well-
documented, only 23%-24% of US adult
population engages in vigorous activities of
20 minutes or more for 3 days per week.
Additionally, 40% to 60% of the US adult
population does not participate in the recom-
mended activity levels (United States Depart-
ment of Health and Human Services, [USDHHS],
2000). Living a mainly inactive lifestyle may
lead to secondary health conditions, such as
coronary heart disease, hypertension, obesity,
Type |l diabetes, osteoporosis, and decreased
functioning in activities of daily living (Heath
& Fentem, 1997; Rimmer & Braddock, 2002).

To understand why many adults do not
exercise, studies for physical activity behavior
based on psychological theories are needed.
In particular, among psychological theories,
Theory of Planned Behavior(TPB) and the
Stages of Change(SOC) have been frequently
applied to explain physical activity behavior.
(Kim, 2005; Cardinal, Kosma, & McCubbin,
2004).

Based on the Theory of planned behavior
(TPB) (Ajzen, 1991), the major determinant of
physical activity behavior is intention. Intention
is influenced by attitude, subjective norm, and
perceived behavioral control (PBC). Attitude,

subjective norm, and PBC are hypothesized

to affect physical activity behavior indirectly
through intention. Perceived behavioral control
is also stipulated to directly affect behavior.
Intention reflects one’s motivation and willing-
ness to be active. Attitude refers to the perceived
consequences (positive or negative) of physical
activity participation and the perceived value
of these consequences. Subjective norm reflects
the perceived social pressure from significant
others to engage in an active lifestyle and
motivation to comply with their beliefs. Lastly,
PBC reflects both perceived ease and difficulty
to be active (self-efficacy) and perceived control
(e.g., capacity to overcome barriers) of the
behavior. Therefore, the basic hypotheses of the
TPB are that people will intend to perform a
behavior when they possess favorable attitudes,
subjective norm, and strong PBC, and they
will perform the behavior when they possess
strong intentions and PBC (Ajzen, 1991).
The transtheoretical model is an integra-
tive framework whereby the stages of change
(SOC), processes of change (behavioral and
cognitive strategies to be active), self-efficacy,
and decisional balance influence physical
activity behavior (Prochaska & Velicer, 1997).
Decisional balance (perceived pros and cons
of physical activity) and self-efficacy have been
hypothesized to be similar to attitude and PBC
of the TPB, respectively (Ajzen, 1991; Courneya,
Nigg, & Estabrooks, 1998). A major dimension
of the transtheoretical model is the SOC, which

reflects both intention and behavior (Marcus,
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Eaton, Rossi, & Harlow, 1994; Nigg, 2005).
Examining both behavior and intention
may increase the predictive strength of physical
activity determinants (Rosen, 2000). Based on
the SOC, physical activity behavior change
unfolds over time. Specifically, individuals can
be classified within five SOC based on their
intention toward physical activity and physical
activity behavior. Individuals in the precontem-
plation stage are not active and they do not
intend to be active in the near future. Contem-
plators represent inactive individuals who
intend to be active within the next 6 months.
In preparation, people are irregularly active
and they intend to be regularly active within
1 month. Individuals in the action stage are
regularly active for less than 6 months, whereas
people in maintenance are regularly active for
more than 6 months. The major advantage
of the SOC reflects the development and
implementation of physical activity motivational
programs tailored to one’s stage of physical
activity intention and behavior (stage-matched
programs; Cardinal & Sachs, 1996). The purpose
of this study is to clarify the relation of adults’
physical activity and psychological variables
by applying sub-variables of Theory of Planned
Behavior (TPB) and stages of change (SOC)
in physical activity. The results of this research
will provide basic materials to set up strategies

for improving the exercise behavior of adults.

Method

Participants

291 adults in Sungbuk-gu, located in
northern part of Seoul voluntarily participated in
this study. Dissemination sources of participant
recruitment included: (a) a press release issued
through the district office, (b) recruitment flyers
posted on 5 community centers’ website. Such
recruitment occurred over 1 month, and the
possible participants who expressed an interest
in the study during this time period were
added to a wait-list database. In the initial stage
of this study, it was emphasized that current
exercisers, nonexercisers, and those not even
interested in exercising were encouraged to
participate. Through these procedures, 330 adults
gave their consent to participate in the study.
Of those, 291 adults (male: 209, female: 82)
completed the survey form. The remaining 39
were disqualified because they failed to complete
the survey form. All participants in the age
cohort were 20-64 years old (M = 32.04 years,
SD = 11.43).

Measures

Data collected in this study were measured
using the following tools.

Attitude. In psychological variables, attitude
was measured by Korean version of attitude
scale (Kim, 2005). The statement “participating
in regular physical activity over the next
6 months will be” was rated on a 7-point

Likert scale (1-7) to assess attitude. Eight
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adjective pairs (i.e., boring-interesting, unpleasant-
pleasant, unenjoyable-enjoy-able, stressful-
relaxing, useless-useful, harmful-beneficial,
foolish-wise, bad-good; Ajzen & Fishbein, 1980)
anchored the ends of the scales. A mean
score was used to analyze the study data,
and the internal consistency of attitude was
o = .90.

Subjective Norm. Korean version of
subjective norm scale (Kim, 2005) was used to
evaluate other people’s perception to individual's
physical activity. The following three items were
rated on a 7-point scale (1 = strongly disagree,
7 = strongly agree) to measure subjective
norm: 1) most people who are important to me
think | should participate in regular physical
activity over the next 6 months, 2) most people
who are important to me approve of me
participating in regular physical activity over
the next 6 months, and 3) most people who
are important to me support me participating
in regular physical activity over the Data
Analysis next 6 months). A mean score was
used to analyze the study data and the internal
consistency of subjective norm was o = .77.

Perceived Behavioral Control. Korean
version of perceived behavioral control scale
(Kim, 2005) was used to evaluate individuals’
perceived ability to control in performing
physical activity. Three items rated on a 7-point
Likert scale measured PBC. The items were
1) if | wanted to, | could easily participate in

regular physical activity over the next 6 months

(1 = strongly disagree, 7 = strongly agree),
2) how much control do you have over
participating in regular physical activity over
the next 6 months? (1 = very little control,
7 = complete control), and 3) for me to
participate in regular physical activity over the
next 6 months will be (1 = extremely difficult,
7 = extremely easy). Internal consistency for
the three-item scale was .90 and a mean score
was used to analyze the study data.

Intention. Korean version of intention scale
(Kim, 2005) was used to evaluate individuals’
intention to individual’s physical activity. Inten-
tion was assessed on a 7-point Likert scale
using two items: 1) | intend to participate in
regular physical activity over the next 6 months
(1 = strongly disagree, 7 = strongly agree) and
2) | intend to participate in regular physical
activity over the next 6 months (1 = not at all,
3 = some of the time, 5 = most of the time,
7= all of the time). A mean score was used
to analyze the study data and the internal
consistency of intention was a = .90.

Stages of Change. In order to measure
individuals’ physical activity stage, Korean
version of stage of change scale (Kim, 2002)
for physical activity was applied in the study.
In this scale, physical activity is divided into
5 stages: precontemplation, contemplation,
preparation, action and maintenance. As recom-
mended by the authors, the long definition of
physical activity was incorporated in this

project. In particular, participants were asked
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if they accumulated at least 30 min of daily
activity at moderate or higher intensity. Overall,
the presented list of activity types matched
with the activity types of the PASIPD (e.g.,
walking, wheeling, off-road pushing, swimming,
dancing, cycling, and tennis). Reliability of this

scale was a = .85.

Data analysis

Analysis was conducted for this research.
To find general characteristics of research
participants and the distribution of stage of
change (SOC), cross tabulation analysis was
conducted, while to identify the correlation of
all variables, correlation analysis was conducted.
Also, to find the mean and standard deviation
of variables according to the stages of change
(SOC) in of physical activity, Multivariate
Analysis of Variance (MANOVA) was conducted.
All statistical methods applied in this study
were conducted using the SPSS 18.0.

Results

Physical activity distribution

The physical activity distribution for the
study participants was classified into 5 stages
on a basis of stage of change construct:
precontemplation (n=27, 9.3%), contemplation
(n=53, 18.2%), preparation (n=60, 20.6%), action
(n=38, 13.1%), and maintenance stage (n=113,
38.8%). Table 1 shows the physical activity
according to by gender. Male adults and female
adults who are in the stage of regular exercise
behavior and the stage of maintenance were
55% and 45% respectively, while male adults
and female adults who are in the pre-planning
stage without exercising at all and the planning
stage were 25%, and 33% respectively. The
physical activity distributions were not statis-
tically significantly different by gender [X° (4)=
457, p = 33].

Table 1 Stage of physical activity distribution by genders

Stage of physical activity

Gender PC co PR AC MA
Male 16(7.7) 37(17.7) 42(20.1) 26(12.4) 88(42.1)
Female 11(13.4) 16(19.5) 18(22.0) 12(14.6) 25(30.5)
Total 27(9.3) 53(18.2) 60(20.6) 38(13.1) 113(38.8)

PC = Precontemplation; CO = Contemplation; PR = Preparation; AC = Action; MA = Maintenance

Parentheses are percent.
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Difference in psychological variable across
the stage of physical activity

Table 2 illustrates the results of MANOVA
with Tukey post hoc contrasts for attitude,
subject norm, perceived behavioral control and
intention across the five stages of physical
activity. Attitude (F[4,270] = 11.57, p<001),
subject norm (F[4,270] = 8.08, p<.001), perceived

behavioral control (F[4,270] = 39.90, p<.001) and
intention F[4,270] = 41.29, p<001) differentiated
adults at different stages of physical activity.
According to a post hoc analysis, it appeared
that all psychological variables from the
pre-planning stage to the maintenance stage

steadily increase.

Table 2 Means and standard deviations on psychological in relation to physical activity

Stage of physical activity

Variable Tukey’s HSD'

PC CO PR AC MA F(4,286)

Attitude 2479 2898 3034 3053 3248 1157 PC<COPR<AC<MA;
(1.11)  (73) (69) (85)  (.50) PC<AC<MA

Subjective Norm 1054 1198 12.08 1203 1364 808  PC<CO,PRAC<MA
(60) (40) (37) (46) (=27)

Perceived 1347 1751 1983 2134 2369 3990 PC<CO<PRAC<MA

Behavioral Control (.87) (58) (54) (67) (.39
675 984 1040 1196 1319 4129  PC<CO.PRAC<MA

Intention (52) (85 (32) (40) (.23)

Parentheses are standard deviations.

PC: Precontemplation; CO: Contemplation; PR: Preparation; AC: Action; MA: Maintenance.

“*P<.001. 'Mean differences for the Turkey HSD pairwise comparisons (P<.05).

Correlation between Variables

Table 3 shows the results of the
correlation analysis to identify the relationships
among the stages of change and psychosocial
variables. Stages of change was significantly

correlated with attitude (r = .371), subjective

norm (r = .308), perceived behavioral control
(r=.597) and intention (r = .601). It was revealed
that this table shows the correlation of all
variables, and all variables have a significant
correlation. In particular, the stages of change

(SOC) and intention showed a high correlation.
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Table 3 Correlations among all of the study variables

Variable 1 2 3 4 5
1. Stage of change 1 371 .308 597 .601
2. Attitude 1 345 495 A17
3. Subjective Norm 1 277 324
4. Perceived Behavioral 1 572
Control
5. Intention 1
M 3.54 30.25 12.6 20.39 11.32
SD 1.39 5.76 2.96 5.28 3.11

r>.128 =P < .05 r> 171 = P < .01.

Discussion

According to study results, adults who
do not exercise regularly appeared to be 48%.
These results are consistent with other studies
that classify physical activities. The US Depart-
ment of Health (1996) reported that approxi-
mately over 60% of American adults do not
engage in regular physical activity. In particu-
larly, it was demonstrated that about 25%
of them spend a sedentary life completely.
In addition, in a recent large-scaled study
targeting American adults, Rosen (2000) released
that about 74% of adults responded that they
do not engage in regular physical activity, and
approximately 42% of them participate in
physical activity less than one time per week.
Therefore, to increase the participation rate of
adults in regular physical activity, strategies
of psychological measures should be provided.
In addition, information on the advantages of
regular physical activity as well as interesting

and effective programs of physical activity

should be continually provided in the level
of the workplace or local community for
encouraging adults to participate in regular
physical activity with more interest.

It was demonstrated that attitude, subjec-
tive norm, perceived behavioral control (PBC),
and intention become higher in progressing
from the pre-contemplation stage to the
stages of change(SOC) in the physical activity
of adults. In addition, it was revealed that there
would be a statistically significant correlation
in all variables. These results showed a similar
tendency to the precedent study (Kim. 2005;
Lee, 2011) that applies Theory of Planned
Behavior (TBC) and stages of change (SOC)

in physical activity.
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KNOWLEDGE AND ATTITUDE TOWARD SEXUAL HEALTH OF
ADOLESCENTS IN BANGKOK METROPOLIS

Maturos Jirasirisunthorn and Suchitra Sukhonthasab

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this study was
to study knowledge and attitude toward
sexual behavior of adolescents in Bangkok
metropolis by comparing with gender, monthly
expense, residence, and sexual knowledge
access.

Methods This study was a descriptive
study. The subject used in this study consisted
of 440 students from vocational schools in
Bangkok. Data were collected by questionnaire
which was developed by the researcher. The
questionnaire was tested for content validity
by a panel of experts and the result was 0.95.
The reliability of knowledge toward sexual health
questionnaire and attitude toward sexual health
questionnaire were 0.79 and 0.82, respectively.
The obtained data were analyzed in terms of
percentages, means, standard deviations, t-test,
F-test, and multiple comparisons by using
Scheffe’ method at the .05 level.

Results The results of this study were

as follow:

1. 52.2 percent of vocational school
students had knowledge toward sexual health
at very good level and 56.72 percent of
vocational school students had attitude toward
sexual health at moderate level.

2. While comparing knowledge toward
sexual health with gender, monthly expense,
residence, and sexual knowledge access, there
was significance difference at the .05 level.

3. While comparing attitude toward sexual
health with gender, monthly expense, residence,
and sexual knowledge access, there was
significance difference at the .05 level.

Conclusion Vocational school students
had knowledge and attitude toward sexual
health at very good level and moderate level,
respectively. Therefore, educational institutions
should support attitude formation and best
practice regarding sexual health to students.
Key Words : Knowledge / Attitude / Sexual

health / Adolescents
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MARKETING MIX OF PRODUCT AND SOUVENIR FOR TOURISTS

IN BANGKOK METROPOLIS

Krittika Sainaratchai and Sombat Karnjanakit
Faculty of Sports Science, Chulalongkorn University

Abstract

Souvenirs are reminders of places tourists
have visited. Products and souvenirs help the
country’s economy and serve as an effective
marketing tool to promote the country and
tourist attractions.

Purposes The purposes of this research
were to investigate tourists’ behaviors in
buying products and souvenirs and to compare
opinions on marketing mix of products and
souvenirs for tourists who traveled in Bangkok
Metropolis.

Methods The samples were 400 Thais
and foreign tourists responded to the survey.
Data were analyzed statistically in term of
frequency, percentage, mean, standard deviation,
t value, one-way analysis of variance, and if
differences were found, the differences in pair
were later analyzed by LSD method.

Results

1. The opinion of respondents on marketing
mix of products and souvenirs were ranked
in high level in term of product (x = 3.60),
price (x = 3.69) and place (x = 3.81) respec-
tively, however, promotion (x = 3.40) was ranked
in moderate level.

2. Respondents had traveled to Bangkok
more than 5 times for Thai tourists while

foreign tourists had traveled for 1-2 times.
Their main purpose of visiting was travel or
leisure. They purchased products and souvenirs
in Pratunam/Pathumwan shopping area and their
total expenditure on products and souvenirs
for the trip was approximately less than 2,000
Baht for Thai tourists and 2,000-4,000 Baht
for foreign tourists. The internet was used to
search for information regarding to products
and souvenirs. In addition, the products they
liked the most were clothes/accessories, while
souvenirs they liked the most were jewelries/
silverware.

3. Different genders did not affect the
difference in the marketing mix of products
and souvenirs, however, the salary level and
whether the tourists were Thais and foreigners
impacted the difference in the marketing mix
of products and souvenirs.

Conclusions The opinion of respondents
on marketing mix of products and souvenirs
were ranked in high level, in term of variety
of products, reasonable prices and appropriate
places, however, promotion, in term of direct
marketing was ranked in moderate level.
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Souvenir / Tourists/ Bangkok Metropolis

Marketing mix / Product /
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A STUDY OF NEEDED INFORMATION OF THAI TOURISTS VIA
TOURISM AUTHORITY OF THAILAND’S ONLINE MEDIA

Apichart Tilokskulchai and Suchart Taweepornpathomgul
Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose The purpose of this research was
to study needed information of Thai tourists
via Tourism Authority of Thailand (TAT)’s online
media.

Methods A group of 400 Thai internet
users (N = 400) were accidentally chosen as
a sample. Data were collected from question-
naire and also from interviews conducted with
2 purposively selected groups; 20 Thai tourists
of 18-year and older age, and 4 TAT’s online
media administrators, and stakeholders. The
quantitative method of statistical analysis
was applied to find frequency, percentage,
mathematical mean and standard deviation as
well as comparison between sex and ages,
and then descriptively explain results.

Results Ten most needed information that
Thai-tourist respondents searched through the
internet and online media were tourist attractions,
accommodations, map and driving directions,
restaurants, price and special promotions, tour
programs, pictures of hotels and tourist
attractions, activities, contact and reservation
information of hotels and restaurants, and
reviews and feedback from former customers.
The needed information was gathered using
search engine, accounted for 96.75%. Then
go through another online media by the listed

results starting from website, facebook and
blog. After searching through those online
media, the tourists would continue to search
more information from webboard, youtube,
twitter and mobile applications.

Conclusion The research demonstrated
that the needed information in attraction, acces-
sibility, accommodation, availability packages,
activities and ancillary services which were
6 major composites in tourism industry were in
different order between various ages. The group
of 18-34 year-of-age focused on information
about activities then accommodations, directions,
promotions and attractions while the group
of 35-54 years old paid their attentions to
attractions and comfortable accommodations
rather than promotions, directions and activities.
The group of 55 year-of-age and older looked
for information about attractions, accessibility
and directions, comfortable accommodations,
and promotions. Activities were not important
for this group. However; none of the groups
paid attention in searching for information
about ancillary services such as hospitals,
police stations, etc.

Key Words : Needed Information / Thai Tourists
/ Online Media
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Manuscripts preparation

1. All manuscripts and review articles must be printed on A4 (8"x11.5") one sided
(font should be 16 points Angsana New; the margin should be 1" on all sides).
No more than 15 pages.

2. All manuscripts should not be published, in part or in whole, anywhere else or
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4. Tables, figures, charts, and graphs shall be written in Thai and arranged in order.
Table’s description shall be placed on the top. Captions for figures, charts, and
graphs shall be placed below. There should be no more than 5 tables, figures,
charts, or graphs in one manuscript. Tables, figures, charts, and graphs should be

saved separately.
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and English (in case of Thai manuscript). Citation of dissertation work is prohibited.
When citing dissertation, the author should cite the original work that was quoted
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a. Research title, abstract (in Thai and English), and the names of the primary and
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