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Abstract

The multifaceted process of developing
high-level athletes, emphasizing the synergy
between physical and mental commitment, and
the necessity of long-term strategic planning. To
maximize the potential of athletes for successful
outcomes, In the pursuit of cultivating the utmost
potential in athletes for achieving success, a
comprehensive approach is essential. Merely
focusing on skill or technique development is
inadequate. Athletes require engagement in an
appropriate and high-quality training regimen.
Sports training represents an ongoing, systematically
structured process with well-defined goals. This
process allows for continuous monitoring and
evaluation, essential for nurturing athletes towards
reaching their peak potential in a structured and
orderly manner. However, central to an athlete's
progression is structured training, yet it's important
to acknowledge the of genetic factors in
determining athletic prowess. Intrinsic physical

characteristics, crucial in sports requiring specific

traits like height, strength, or endurance, are
explored. The process of identifying and nurturing
athletes with innate talents is scrutinized, with a
focus on their systematic integration into training
regimes, thereby enhancing their long-term
development. The advantages of early recruitment
of athletes displaying exceptional potential,
allowing extended periods for comprehensive skill
development, crucial for achieving success at elite
levels. Furthermore, advocates for age-specific
and sport-specific development strategies,
asserting that possessing attributes aligned with
one's sport is a fundamental precursor to elite
performance. Consequently, offering insights into
the strategies employed by coaches and sports
organizations in their quest to discover and
cultivate individuals who possess the potential to

emerge as elite athletes on a global platform.

Key Words: Talent Identification / Relative Age /

Gene / Talent Indicator
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Feazldnisannsesnazainnisalifneninees
tnAunlurasnamislasnaaounudnuny
NUNLAIN FINTINEITINGT IRTINYT LagdIny

INYT HABAFUANNANLITANINITARA

J958UaTA2UE1U150WLAYNIIN15AWA
(Athletic Talent Indicators)
msdumtnfuniidanuasnsafivaedu
wilslunszurun1sassMInaznsI9gautn A
Lwvuidanudneningandefuudlvudies
Uszauaudnsaluowiam dmndszineiiug
410150 AUNITNARITT AL EIUITA WL AY
(Talent) Mo aussoiinudoi ey Taiio Ay
Tenafiazuszauanudnsanisnisimulunis
WITUARITEAUlANUTETEAUUIUNR (Vaeyens,
Gullich, Warr, and Philippaerts, 2009) w3
annsanssdunazaineldlifulszimaiiia
nnste-vetnRuduthseninealuasindqe
(Mann, Dehghansai, and Baker, 2017) ﬁdﬁgu
nuIgUNIINIsNWILaraluasiwiendnlunane
Usgind (Sports organizations and
professional) dadn1sassniunAni
AuansaAwTsnmeluUsemeayialan
Fa35n1571Tun s Aunidnfwe1 g Uil
Auansafiiaviu 1ddnsdsegneldosd
AU MINEImIansn1sARIluNISAUR

o w

a v o o 1 &
LL‘U‘UVI@ﬁ@‘UWﬁ@LL‘U‘U’J@WLﬂu@'ﬂU\‘i%aqﬂny (Key

= a'

indicators) vestinAwifidainuaiuisafLaed
wanansiulUlundazliniun 91g e wazszau
ANEL15 aziulFannn1sAnu S Tefinauin
waeiies laAnwAgatuainuaiunsaniay
19157 lagladnisilssufisuanwasdney
NIATUFTAFIUTIINIY GNWUTTIIN1ULAY
AUITONIMNIINY anwaEN19Inla Lazinalna
waryinweAw (Gil et al., 2007; Jones, Weaving,
Tee, Darrall-Jones, Weakley, Phibbs et al.,
2018; Pion, Segers, Fransen, Debuyck, Deprez,
Haerens et al, 2015; Till, Emmonds, and
Jones, 2019; Woods, Veale, Collier, and
Robertson, 2017) 983unAwIAidssau
ANUAILNTALANAINAY (10U TNARITEAULTUTYU
waznAwvesguiimuenTy) Gelnodiulng
WE19zvNsAne a Yasaanlaamniis (Cross-
sectional research) agisiulai ANTWAIUN
Tnfunszesefienudniaseiuuunives
wireuNIens A InTealuasiwiduialy
sneUszinaty aglvainudidglunisssynie
ATIAEEUANEINSaTit AN s AT adunsy
mumi%u’umﬂiumiﬂimﬁuamé’ﬂwmwmaﬁaﬁ
fanfwasealuaiu1saasganieanisinily
auNAA LAk AIuUINI9aTsIne WusnIsy
aussanmnenieluiazianizivg vuiauas
dndu519n18 AU uLdan193nla ausTauy
N19N1T3ANYDIANDY inwelazimAaalRnIzim
WHudu

luprudadeniedussanInnienie

N U

Mdudndrvsdniefidnanglunisannses

v a

AR i TunsAnwIved Palamas, Zapartidis,
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Kotsampouikidou, Tsakalou, Natsis and
Kokaridas (2016) lald@auusaudnaiusienie
iauﬁqamimmwmqmaé’m&m6] Wesawun
AULANANSSEII N A LEURUBAT LA UNNT
Fadenuasiililasunisamdenmulusunsunis
Andentindingfinwanunsags danuin g
Alasunisaniden (Selected athletes) fuil
AUITONINNNIYANTIMNAIY AaBAIUlUA
Uszianyeaa 1wy Avtnuiantiediudseiu
AUTTONINNIIN1EATIUAIINDAN UL LT UG
NANTUIAMULANANUANUTATEAVUIUIB IR LAY
Unnuilaseauan@ lneanuin dnnuddaseseau
wurrRdauasantauwelsinfifniuass
Auduusnulsrdansainnianatdalunis
wdstufianiniiesuiudnmudassfusi @
(Baiget, Iglesias, and Rodriguez, 2016) wagly
N15AN®1Y93 Sanpasitt, Yongtawee,
Noikhammueang, Likhitworasak, tag Woo
(2023) ANUIALTTANINNNALATUAIILLT 1T
yeandiiioununansdin wdweenduie was
AUNUNIUReAILLToedveInd e tTush
NYINTAUAIUANNITOATUTI N WENTEIUDATEBY
é’yul,l,azﬂﬂiﬁwssmmuyﬂwqmuaameu
uaﬂmmfsﬂ’a%aamiaﬂﬂwmqmaLLaw‘"ﬂw
WwAtdAlUYMLLYITY (In-game physical and
technical skill activities) ALfudnnilasnydnld
lunsAndentdnivinaueaiingiy (Woods et
al., 2017) 8nse

1wl A.A. 2001 aunAuWnULavRIUTTVA
Lwa3HU (German Football Association :DFB)

AP AUNISIATINITAUN LA WA WY N AN

Wauealvufidauaunsofiay (Talent
identification and development programs)
Tnedquéimuniniwienwuiliuinsgiues
aluasraueao1dn 1Wsaulasanisias 49 wis
FainAunenvuiidnsulasiniseefeariunig
NAFBUANIIANIMNIN18TILY wazinvein
Wavoa wu msémqaﬂmuaa wazn15dauTen
udu (Gullich, 2014) wenandl wnfwsavea
wvuiilasudnidenidrgaluasendn
ANTINAINAIUAIUARDILABITDLILAT AL
oanuuuvlteondiauiimiendngdlulasunis
Antden (Gil et al., 2014) LazdInuiAL
wanAneRudnaIusamelutn ey
A egdnueAndt azddivdndaunnni
sU19g9n1 wazdnmsiadyivlaiisrinininiuw
LWwufidaIuaInsadinga (Less skilled
players) (Deprez, Fransen, Boone, Lenair,
Philippaerts, and Vaeyens, 2015; Gonaus and
Muller, 2012; le Gall, Carling, Williams and
Reilly, 2010; Rebelo, Brito, Maia, Coelho-e-
Silva, Figueiredo, Bangsbo et al, 2013;
Vaeyens, Malina, Janssens, Van Renterghem,
Bourgois, Vrijens et al., 2006) s2ulufis wadla
wasinurluMndaveadiandy (nM91889 013
AILANGNURA NTALAENI5EUsER) TwdnAu
LwvuAdaNa5ag9nan (Ali, Williams,
Hulse, Strudwick, Reddin, Howarth et al,
2007; Figueiredo, Goncalves, Coelho E Silva,
and Malina, 2009; Honer and Votteler, 2016;
Le Moal, Rué, Ajmol, Abderrahman,

Hammami, Ounis et al, 2014; Malina, Ribeiro,
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Aroso, and Cumming, 2007; Vaeyens et al.,
2006) vauzdl Jademsdnudinim Wugnssy uas
Usvaunisaluasadiuaiuisatunisiseus Ay
5ﬂ‘mﬁqéf’;ﬂq%ﬁﬁﬁiyluﬂﬂimaaaaummmmia
NABN9NI5AWN (Baker, Schorer, and Cobley,
2012; Coutinho, Mesquita, and Fonseca,
2016; Davids, and Baker, 2007) @1%5uUnns

miﬁ%ﬁ@Uﬂﬁﬂﬁuqﬂiim (Genetic testing) Tiu Tu

I
v a Y

UNANITULUINTI VT TAARIZ AN WaT VDY
Sudiiunnsneeenlu (Angiotensin I-converting
enzyme Wag Alpha-actinin-3)
dmsulszdiumasuidnlatiu O'Connor,
Larkin wag Williams (2016) s¥yindniwinnuea
filasun1sanidenloiidngauewauidn i
lwvuvesaluasnauea (Selected youth
athletes of football academy) agiivinwens
U3-3AnvetaNBs (Perceptual-cognitive skills)
faningildldzunisdaden uonand dnvme
3uq nedudela Addentswauiauanse
WAy g3Usznauluaiy dnvazn1sdnladiu
yaAa lawn yadnnan (Larkin, O’Connor, and
Williams, 2016) A31U8ANURBAIIULINAIUIN
(Hardiness) wagarwanunsnlunisiufugund
(Resilience) (Martin, Byrd, Watts, and Dent,
2015) wsegalawaznisiivuadlies (Self-
determination) (Zuber, Zibung, and
Conzelmann, 2015) n1sn1nusaLed (Self-
regulation) (Elferink-Gemser, De Roos,
Torenbeek, Fokkema, Jonker, and Visscher,

2015) WATAIINATUITANIINITIANTEA UGS

(Cognitive functions) fivsznaulumedie

A3113119971 (Working memory) A15AIUAY
guda (Inhibition) AIUEANEUNIIAIIUAR
(Cognitive flexibility) way tun1ANILTY
(Metacognition) (Huijgen, Leemhuis, Kok,
Verburgh, Oosterlaan, Elferink-Gemser et al,,

2015)

(Y 1 Y o

Aavsdindragdmsuildldlunssuau
W

=

AUNRIUNN

a A a

TINTAITUEINITONL A WU Y

Usenousiy AIUen19assinegn (Wusnssy

(%

aﬂﬁ‘ﬂigﬂa‘UfﬂﬂﬂﬂEJLLagﬁlliii]ﬂWWVH\iﬂWEJ) #7

De

YITN19519078 (VUIALALEAFIUIIINIY) AIUT

De

n93nlanazni1sinnuiAnvetanss Lagiiuad

muvalianazyinwennl

szuuNIUITRasadn didaaususn
nvAglusrsUszine
Tudaavuniswvadunuwiluseau
UIUIYIATALLVUTURAE AN INUBIN1TUYITY
gann ldnasluledudninud Fewwudlan wse
n13urstuiniondw WnAwriidnsauuaady
wdpsfianuansneglussdutunuinivns
Tanfirunsindauniediusrenie 3nla uaz
WinweiwiegradussuuaundnInermansnis
Auranafoiin sndegindy alewua wad
tnfAnaveadinifiuvidersiaudun lesneda
yugidaravaalan a.a. 2022 fszinaninng
LASUNITAUNUAIIUAINITONLAENIINITARA
FaurrasTosumeusu ntuldsudaidenidide
ANATLAElASUNITHAILIAIINEINITANINTS
Aunlasaluasinueauisiglawd Usenaaidu

I v A & ] 1 =
‘U‘L!ﬂa’]‘ﬂLUUUﬂﬂW’W\!WUE}a‘UUU’W@QIaﬂG]’e]L‘L!’e]\i
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Y17UU A% INNNTAVBIALOLUA LA vinlA
Useinenneg Anean1suszauanudnsalunns

[ | v a

wiaduAuIsEAvuIIYIf laldnauauloany

=

deddunsdunuazadin e 1avudid
Aneamaziaullg  nisidudnfuisedulan
Tusuran LruLAvarnunvaluasiwiondnlu
A1aUsgina AfasnuiunisduniLag i
infwdsunongfidesifiedisaluasussnda
sutszanalumsiefiinfnifinnuaiunsogs
Tutuelug wazdaadrslonaisuladngaluas
31NN5SVIELEU (Till et al., 2019) Wai1ATINIg
WiesruUNITUIA wa Y W w1 wA AW Tl
AIUAIUITANLAY (Talent identification and
development program: TID) lasualnuaula
Laz3uAdun150E1IuNTNaty HeuasEAU
aluasinn auraunu lUaudenisaniunis
aeldvihsauildnsatuayuainizuiaves
wiazUszina luunaaiud vedausnis
ANTIUNTS TID U99a1515USTNINARALANHUS
ars1ussiwesud dedelddn iudseinad
Uszaumnudnsan1anisnw luseAuuIuvI@
wegreiied

1. @15190435N198 - UssnenInatale

'
a

BuaulavazliaudAgiussuunsAUNIUL

v a ::4'

Unfinfifauaiunsofiiay feusd A.A.1965
Felugau Seldl@sunsatuayunissulszana
Mn3suranniin egslsinlul a.a.1982 Lile
vuniswwSendnimdinsuniswyaduiun
suLnud U A..1986 wag Lodulninud a.el.
1988 fUszinanuioduidinm fgutalae

< g Y o
nsgns3an13inn (luaetw) laldaduayuun

Fusiolasanisaum vsduasdndonditenvud
HAUAILITONLABNIINTITART (Sports talent
identification and selection) fflitnune
gNsTAUANEAINN1IN1SNW AT LT 8N AU
UsginAuni81una (Park, 2011) dsagareld
ANNSURAYB VTR0 10 UINYIAIEATNITAN
WIAILNINA (Korea Institute of Sport Science :
KISS) wagd a.e. 2000 yadfinnaifiend
AIINATNITARIUARITUABLY (Korea
Foundation for the Next Generation Sports
Talent: NEST) §auriu KISS sasaqud
AUEINI TN AYNINITANITAA (Sports
talent centers) lngAusiudaiuunIIng sy
199 fegludiungdnie lnenisaduauy
\p309ile AesrurpAINaTAINNIINEIAIERS
nsiuarUuUgsanmndeslunisilndaui
snzaufulevulundayiud auddud e,
2011 HAudanuanusofilAyn1an1sAuIginia
16 WieUsEmAmNIuaLd (Ko, 2014) 193y

[
[

ASTUAIUNITANTUNITYDS TID 9 3 9u Avil

D,

Fuit 1 n1swurthwdetauetinAwenivuiiil
fnoa1n TnenuieeussAusiesduniesinia
Fudl 2 nsnaaeukarUssLiuniadiugiene
AU3500MN19N1Y LazdnlalaeldSeuliisuiu
ﬂzLLuummgmmaqLﬂ'%laqaﬁaﬁﬁmm%uim KISS
A® T¥UU Korea Sports Talent Search System
(KOSTASS) e'z?'qLﬁum%qﬁaﬂimﬁuﬂmé’ﬂwms
MAwAuassIngwarIningt dnsudui 3
awidunisiarsundnidentugaiielng
ANENTIUNT 5 /e Usenaudie (1) #8183

v a

TAsIN1S 910 KISS (2) ¥niw1n15a1n KISS
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Adamnalufwnfug 3) Wmdifiieatunis
Waudnfmananenssunsleaudnuaunvma
(@) Wi fiannnsensansviediion Awuas
faussay waz (5) flnasuvesyiafuitug 4
dnfnfildsunisdaidenazidignisifuiuay
Andonegrnduszuuainaniaufnilaednis
aduayun1eIuInetaansnisiuia g1y
sULUUN KISS Fetinfwldsunisdnidonasd

v =

HonUufintoyaseiuvain1TnmuINITNINIg

L edD_

Aunlususingg wazusiazd KISS aglymains
lulvmuwugtuaganusundninifeiiudoya

[ o

dagluniswvaundneninnianisinlidseau
Tan (Ko, 2014) il wilafwifiadnedonas
Uszauanudusalulodudninudueswados
yanIna Jusauafildnsogmnowsnlud a.a.

1984 ufislagiu Ao Mdesy TaauAunwIB

Learning
] to Train

&
S
S
FUNdamental '\’&

Natural
Abilities

Talent VI\dentification <———> Performance Analysis

oé“e\

SUKVIATSITUITINING (Korean Archery

N a

Association: KAA) latsulasenisininndesy

I
(Y 1

LUMBUNTAINEINITONLADEIITTIVT AR

oo

A.7.1998 NilTnguszasdiiioasiadunianiadu

v

nfundssydunuiviivedlanstiseilosuay
H98u Tastunsn Fuannisasamiuazdaiien
UnAnnevuluseiudseudnwinignisnaasy
AUTTONINNIINTY AIUAINITANINTAR LAY
MSTAYATAATIN SAIUNUNANITUYSTUT Y
iU wazthluimuinnuaunsanafinn s
syesraduszuuiasiLu LI Ty Fausld
30 3 1 Ae srAulMTUTNNA sduTiudTes
WaETEAUTNYIA 31UudITauULN NG
WudAundssyluledudninuduazdauaudlan
Tagtanizlulszianngs (Park, Tan, and Park,

2016)

), Training to ‘\to'Wi 1
% Irainingh Compete
<to Train

X \\
& “‘
09((\

Environmental
Factors

U 4 Tueansusdnasiauninivindanuansofiiawyesaniusasisusgieasuil

WAasTisn : Hoffmann and Wulff (2015)
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2. aniusans1susgiuesull (Federal
Republic of Germany): latnan1susddnin
(Talent identification: TID) wazamnnAW#id
AMUAINTANLAY (Talent development: TDE)
Ya3Useinaleasuil (Hoffmann and Wulff, 2015)
UsznaumenAnd1Agy feil auanansainng
AN LEATaNTa135A (Natural abilities) A3
WAILIAIINAIU1TNLAY (Talent development)
AUTTAULMNINNS AT WA (Elite performance)
warUaduinaonmiee (Environmental factors)
fdamasionsimuIANLaBnTaNIIsAvT Feog
Uuﬁjugmmawé’ﬂmmawqwﬁm’w6*] Wail
(1) TiAafiesuIBAINLANAIITENININTAITIA
waLANAIN5ONLAY (Differentiated Model of
Giftedness and Talent : DMGT) lay Gagneé
(2004) way Gagne (2008) (2) latAanIIWNAILINT
$189U52U119n15°% (Developmental Model of
Sport Participation : DMSP) Iay Coté uazauy
(2007) (3) Tutman sWauinAwIsEuze1 (Long-
Term Athlete Development model : LTAD) 1ny
Balyi, Way, ez Higgs (2013) uaz (4) luinanis
WAUITNARIT2828717909L80350H (German
model for long term performance
development) 1ne Pechtl, Ostrowski, wag
Klose (1993)

STUUNMSAUMT MsUatuasiauninfiun
flnuansafiasesUssmmgesuil ogangld
1A59a59NIAINILUUENHUS STz aududou
2 sUsuv Pp 1) 1a59a31909ANTNIeNsAu taun
PIANIAWILMUIYIA (National sports

organizations) @luasAnn (Sports clubs) wag

9IANTUIUISNISAWIA1515de (Public
administration of sports) wag
2) 1A598571909ANSNN19N15UNATDY LAKA MUI89UY

[

Tusgdvanivus (Federal) nulsauluseausy
(State) wazvra1uviesdiu (Local) fifuloue
wazwummemsiauanaiulUlunsas sy uan
Fafunumuagniifanuduiaseusuiunield

szuunITANIieaI1duLldAuesUseina

a q

(Elite sports system) lagilasAnsimdumgudnans
NNTARIVIUTENA AD duriusARIladauln
Wiisteosull (German Olympic Sports
Confederation) Fapudnsaluuazyszansnin
YOITTUUNITAUMIBas R U1 T nAw 73
pnuansafiAvazduegfualuasin (Sports
clubs) anWusiu1uunsy (State sports
federations) wazau1WusANIWKISY (State
sports confederations) 189 9ANIARILUITIA
(National sports organizations) Fmtidid v
wwaRnwariirnislunis it ey udii
Auansafivay At idudin Ussaw

AUIINLD hazdRESUNAUIANNEINITATNAKN

v =

niveadlugrudeya tenyunifneainuasg

Y

[ %
= 1%

YAAWIANYIR AT AUAULRAINANITUYITY
Waveoalany A.A. 1998 waznuoadauyud
wiew1@glsy U a.f. 2000 @au1ANNAUDALYS
Uszmawosud 33l¢55uTasenswauntniwia
AuEInsafAwsazdnATuL (Schmidt and
Stegmann, 2016) Fadunsmesnudusseziog
10 U Wediidmuneddglunisudsdunavealan
U #.A.2014 (Gagnon, 2014) Fafiunmuoaves

woasuduszaumnudsalasnatasusida Mu1ae
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unnHadugrdfiAnanTasintsRmuntn A i
AMuAsaLABLAzTN AU TiTnnsiau
TnssadreiiugiuesinAniieniou ssuunis
atfuayulaesuinAwnueafidaiuaiuisa
NiFie Quém’lmﬂmﬁﬁ (Center of Excellence)
Tuusazgfina Favihliifuldinlassnsiaun
fnfvmnuoaifiniuainisafiayyeaosud
UszaumudnSeateraiodlugae 2 naisseil
UL (Schmidt and Stegmann, 2016)
MNNSUUIMIN ST LTt RW
fianuaunsafirwyesiaaeUssmea ezl
ouuMdNMTIAENITUIUMITURBUTiRdEAT Ty
Fan15a8197nAudusuIdiardosendonis
UszendlteeAnInuInIsanaI v I v Ingmans
nsiegraduszuy TneSudusnisaummnse
ANy NSUREnEAIMATARLAUNI9ANSAN Lite
i lUNaILIANE RTINS I uLAaz Y93
og1amunzay Magtlugnisdnden ilerduy
FUUYeIUs Al UNITUITUANITEAUUIUIYIR
soll ag19lsAnn Tunisusmsdanisseuu TID
vosusarUszmaty fanuunndsiuluuegiy
lasas1amen1susnsusena Jadenienisidles
nsUnAses wleuren19n1snK sudseun

TAUGITU WALIUANWT 2184

unasy

TurargUszimaiiilaninisamuaunis
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o <
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<
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AMNANYUEAINSTITUYIANTUUANNLTALAY
AMAN YNNI NATUNU A AgyLauiu
STIUTUNN TR TN YUIAYDIUTEINS
waruleu1gNITHAILIAKT AADAIUNTEUIUATT
Fadontdniniidanuanunsofiaviuisuuuy
LazesAUsznoufivainvals uenaini
nsfmdenLagmiininffiamainnsogasios
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Abstract

Purpose (1) To develop the training

progam for petanque shooting skills for
petanque athletes. (2) To compare before and
after experiment effects of petanque shooting
skills for petanque athletes. (3) To evaluate the
satisfaction of petanque athletes with the use of
the petanque shooting skills training program.
Methods The target group was 10
petanque athletes from the National Sports
University, Trang Campus. The research
Instruments were specifically selected, including
(1) an 8-week petanque shooting skill training
program (2) a pre- and post-petanque shooting
skills  training test. (3) Petanque athletes'
satisfaction form on petanque shooting skills
training program. Data analysis (1) Quantitative
data analyzed by average, standard deviation and
t-test (Paired Samples T Test) (2) Qualitative data
were analyzed by content analysis and the

information was presented in textual data.

Results (1) the training program for
petanque shooting skills of petanque athletes
was appropriate and could be used to develop
the athletes' petanque shooting skills very well.
(2) The results of pre- and post-training test of the
8-week experiment were statistically significantly
different at the .05 level (3) Petanque athletes'
overall satisfaction with the petanque shooting
skills training program was at the highest level.
Conclusion As a result of using the
petanque shooting skill training program,
athletes were able to practice and develop their
skills in shooting petanque with greater accuracy
and petanque athletes were satisfied with the

petanque shooting skills training program.

Keywords: Petanque Shooting Skills / Training
Program / Petanque Athletes
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(Body Composition Analyzer)

AT sex Age Height Weight Fat fat free  Muscle Total Body Bone
(yrs)  (cm) (ke) Mass mass mass Water mass
(kg) (FFM) (kg) (ke) (MBW) (kg) (ke
X1 man 19 163 52.6 3.0 49.6 47.0 335 2.6
X2 man 20 172 55.2 4.1 51.1 48.4 32.6 2.7
X3 woman 20 150 42.8 9.4 334 31.6 22.8 1.8
X4 woman 20 161 46.8 10.6 36.2 34.2 22.8 2.0
X5  woman 19 162 70.5 25.0 455 4a2.7 324 2.8
X6 man 20 174 61.9 5.6 56.3 534 36.5 2.9
X7 man 22 176 55.4 3.7 51.7 49.0 32.3 2.7
X8 woman 21 155 55.4 18.3 37.1 35.0 27.3 2.1
X9 man 21 158 49.3 4.1 39.5 42.4 28.9 2.3
X10 man 18 168 52.6 5.8 42.5 43.4 33.9 2.5
ﬁ']LQ?]IEJ'i’JJJ 20 1639 54.25 8.96 44.29 a42.71 30.3 2.44

311M15197 3 HANITVAABUN YN
WRBY NBULAENAINISHATINYEANTALUMDIADE
TUsunsunsiinineensidmnes wudn (1) dnee
nsfigniden (31uau 50 A Aeumsfindidads
TAuN ISR 26.70 wdsnsiinilanadslny
AU 30.30 Tagdvinwen1signiden
Wiududesay 7.20 (2) Wnwensinuvassdinag

(379U 50 ASY) NAUNISHNTAIRALTALNINTIN

Wi 28.00 ndsnsindaadslagninsay
WiNAU 31.00 1agdin¥en1SALUUEDITINIY
Wududesas 6.00 way (3) Minwensawuua
(§1u2m 50 A%a) ReunstindAadslnen1nsau
Wi 28.00 nasnsindaadslagninsay
WINAU 32.90 Tagdin¥en1sALUUEDITINIY

WL usSaay 9.80
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as9dl 3 wan1svadeuinvensinenoukazudenisiniinusn1siiuneswesininiiunes
UNINYIAIATARIIR TN NUARTY
AL aniden Joway dosdamy Joway WuudeR Joway
(f1uau 50 ad)  smuedall  Gau 50 ad)  Funuedd @uausoady)  Sunueds
NOUNN  UAHN Wadu  deulln wdEln Wiy dewlln wddn  fdindu
X1 25 30 10.00 38 40 4.00 37 40 6.00
X2 35 40 10.00 37 41 8.00 40 44 8.00
X3 30 36 12.00 29 35 12.00 37 45 16.00
X4 29 31 4.00 34 38 8.00 33 37 8.00
X5 25 28 6.00 27 30 6.00 33 38 10.00
X6 22 25 6.00 24 26 4.00 21 25 8.00
X7 27 30 6.00 26 28 4.00 22 29 14.00
X8 22 25 6.00 15 18 6.00 7 15 16.00
X9 24 26 4.00 26 27 2.00 28 31 6.00
X10 28 32 8.00 24 27 6.00 22 25 6.00
X 26.70  30.30 7.20 28.00 31.00 6.00 28.00 32.90 9.80

e300 4 man1sUSeuifisunswuy
naaa1nlasun1slalusunsunisATnwenIs
Aiumed Wuszesiaan 8 d&Uai Usingdn nisiln
NNweNSAURa Lawn

1) nsigniden wuin euntsiin dldiede
Wiy 26.70 wazndsnsilniiaadswiiu 30.30
Taonisnsivaeudennastiosduldan

Kolmogorov-Smirnov=0.161 (p=0.188)

2) N13AgNaRITINIE WU Aaun1TEn

A =

JALRAUMINU 28.00 LarnadInIsHn JALaae
WU 31.00 108N15ASI9@0UTNNAILUBIAU b9
A1 Kolmogorov-Smirnov=0.138 (p=0.200)

=® o 1

3) M3AgNALI WU AeunTsin dAuade
WINAU 28.00 kaNaINISHN UAMRALNINU32.90
1AgNIIASIVABULDANAILUDIAY LaA

Kolmogorov-Smirnov=0.146 (p=0.200) 3&3’::1]
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a1 vinwenshilunesdinisuanuaslnalAssiulag
UNA LAZNANITATINEDUAIIUFUNUSTZ NI
AZLUUADTINYENITAANIAEA NOULAZUAINITHN
pglusunsunsRninwensAunesiiauduRus
a8 19ildpdRYEDA (r=0.960, p=0.000) HAN1S
MTIFFOUANNFUNUGTENINAZUUUR DI NWZNTA
ANARITINIT ABULALNAINITHNAIETUTUNTUANS
HniinwensfuneslinnuduiusedeiidedAgy

N9@8A (r=0.982, p=0.000) HANIINIIVABY

AMUFNTUSIEINATUUNARTINYENSAgNADY

FIME NBULALNAINITHNABTUSWATUNITHA

a v

Anwen1saiuneslianuduiusegrsiidodAny
N19&0R (r=0.980, p=0.000)
Feaguladndulumudennaadesweanis

1%

Apseimeatfveaau (Paired Samples T Test)

é’aﬁumamiwmaauamuagwmﬁaﬁwmi
WIBULTIBUTENININBULAE AN Il UTUATY
ANSHANNYENITALUADY WU NBULATREINT
19 lUsunsuNeen1SALUABY WANAI9I8E 19
fiuddadt 0.05

o

msefl 4 manisSeuiiisuneukazndenistdlusunsunisiininuenisiuneswesiiniundnes
s¥8zIan 8 dUni
iNwensALUNeY X S.D. t Sig.
nsAgniden feunnsen 26.70 3.921 7.334 .000%
Na9N15HA 30.30 4.795
nsAgnaBIdamIy feun1sin 28.00 6.896 6.708 .000*
Na9N15HA 31.00 7.318
NSAQNALT foun1sin 28.00 10.100 7.653 .000%
NAINTHN 32.90 9.585

* p<0.05
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Abstract

Purpose To investigate the effects of active
recovery combined with sport massage on
lactate removal and swimming performance in
Thai national swimmer.

Methods Fifteen male Thai national
swimmer, aged range between 18-24 years, were
recruited. All of participants were in to 3 of tests
(Active recovery, Sport massage recovery and
Active recovery combine with sport massage)
tasks separated by 1 week. The measurements
of general physical characteristics, heart rate
blood lactate concentration, stoke rate in a
minute and performance time of 100 m. front
crawl. The variables were analyzed using

Paired-simple t-test and One-way ANOVA

measure by Bonferroni. A significance level of
0.05 was considered the statistical significance.

Results The mean values of blood lactate
concentration and swimming performance in
Active recovery combine with sport massage was
higher than Active recovery and Sport massage
recovery (p<0.05).

Conclusion The Active recovery combine
with sport massage treatment had positive
effects on lactate removal and swimming
performance in swimmer after exercise and

competition.

Keywords: Sport massage / Active recovery /

Fatigue / Swimmer
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Abstract

Purpose This research was to study
and compare the effects of a Complex
Training program on leg muscle power and
speed in male futsal athletes.

Methods The sample comprised 20
futsal athletes from Rajamangala University
of Technology Krungthep. The methodology
involved having the participants created by
the researcher undergo an 8-week Complex
Training program. The Standing Board Jump
test was utilized to assess leg muscle
strength, while the Speed Test 60 m was
employed in the 4th and 8th weeks of
training to measure speed prior to training.
The gathered data were subjected to
analysis. Means and standard deviations were
calculated using One-way Repeated ANOVA.
Pairwise Comparison of Mean Leg Muscle
Strength and Speed of Male Futsal Athletes

Using LSD Method. The statistical significance
level was at the .05 level.

Results The research findings
demonstrated that following the Complex
Training program, during both the 4th and
8th weeks, the futsal athletes at Rajamangala
University of Technology Krungthep exhibited
leg muscle strength (4" Week=2.20+0.17,
8" Week=2.25+0.24, p<0.05) and speed
(4™ Week=6.76+0.14, 8" Week=6.75+0.13,
p<0.05) compared to their pre-training levels.
These improvements were statistically
significant at the .05 level.

Conclusion Complex Training can help
develop leg muscle strength and speed,
making futsal athletes more effective in

competition.

Keywords: Complex Training / Muscle
Strength / Speed / Futsal Athlete
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M31ei 1 wanslusunsunsfinuuusausay 8 dUan (Sruauiw/dnnussezina)
T1888488ATDLUTLNTUN RN UURALNETY JEEELIA7

Tduns  Warm up anulusinsuvessinaeuiunnveauning 1§y 10-15 w1l
WSuMsRnnlUswNTUYeEITY Ae LUSWATUNSRNWUUNELNEY 30 W9l
Founngoanlusunsunstenunivedinaeuiiuageaumineds  60-90 U
Cool down AlUsHNTUVBIRANFR U ATEAUNTING Y 10-15 Wi

Tuns Warm up m1ulusunsuvedtnaeuiiuingeauning dy 10-15 Wi
WSuNMsRnlUswNTUYeEITy Ae LUSWATUNSRNWUUNELNEY 30 W9l
Founngeanlusunsunstenunivedtnaeuiiuageaunineds  60-90 U
Cool down M lUsNTUVBIRHNFBUTNATEAUVTING Y 10-15 Wi

wAns  Warm up anulusunsuveasinaauniuvnveaunine1dy 10-15 U
WU lUswNTNYeEITe Ae LUSWATUNMSRNWUUNELNEY 30 W9l
N 15 U
VAAOUANTIANINNNNEAUWUUNAADUYDILITY AB NAaBUAIE 60-90 W
ndnnilon fetimstunselaslng nageuaui feiineis
60 AT * §UnAT 4 uazdUniv 8
Cool down A lUsHNTUVBIRHNFR UL ATEAUNTING Y 10-15 Wi

2) A lUsunsuN SNk UUREANNAIULAS19
ponuuUliRl@eI v UNafny LAz Ing1eans

ANSAKT DU 3 AU YIINISHIIREDURIAINU LU

MI9U99LUB1 (IOC: Index of ltem Objective  TUSUATUASHNUUUNENNEY

Congruence) WagAMILTIBINTITOLUTLATUNT DY
SudaRniukazdaiauauwuy tnaUssaiatanniiu

waziUBlaUBL UL N IVIYNIINITUTUUTS
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A19199 2 TUSWNSUMSHABUURNENRETY 8 &UANY (INUIUATY/INUIULYR)

Training weeks 1-2 weeks 3-4 weeks 5-6 weeks 7-8
(repetition/set) (repetition/set) (repetition/set) (repetition/set)
Plyometric - Toe Tap (3/2) - Toe Tap (4/2) - Single-leg Depth Jumps - Single-leg Depth Jumps

- Step Up (3/2)

- Box Jump (3/2)

- One Leg Box Jump
(3/2)

- Vertical Depth Jumps

(3/2)

- Step Up (4/2)

- Box Jump (4/2)

- One Leg Box Jump
(4/2)

- Vertical Depth Jumps

(4/2)

(5/2)
- Lateral Jumps (5/2)
- Lateral Step Up (5/2)
- Box Drill (5/2)
- Power Step Up (5/2)

(5/3)
- Lateral Jumps (5/3)
- Lateral Step Up (5/3)
- Box Drill (5/3)
- Power Step Up (5/3)

Speed Ladder - One Step, Two Step
(2/2)

- Side Step, Crossover
Step (2/2)

- Corioca (2/2)

-21In &2 Out (2/2)

- One Step, Two Step
(2/3)

- Side Step, Crossover
Step (2/3)

- Corioca (2/3)

-21In &2 Out (2/3)

- Icky Shuffle (2/3)
- Back and Forth (2/3)
- Hop Scotch (2/3)
- Cross Foot Fire (2/3)

- Icky Shuffle (2/4)
- Back and Forth (2/4)
- Hop Scotch (2/4)
- Cross Foot Fire (2/4)

Mini Hurdle -One, Two and Three - One, Two and Three - Forward and Backward - Forward and Backward
Step (2/2) Step (2/3) Diagonal Hop (2/3) Diagonal Hop (2/4)
- Hop (Stick, - Hop (Stick, - Lateral hop with 180 - Lateral hop with 180
Continuous) (2/2) Continuous) (2/3) Degree (2/3) Degree (2/4)
- Diagonal Hop (2/2) - Diagonal Hop (2/3) - Diagonal Bounding - Diagonal Bounding
- Double Leg Jump - Double Leg Jump (2/3) (2/4)
(2/2) (2/3) - Quad Single Leg Hop - Quad Single Leg Hop
(2/3) (2/4)
Cone Drill - Forward, Lateral and - Forward, Lateral and - Pro Shuttle (2/3) - Pro Shuttle (2/4)

Circle (2/2)

- 45 Degree Cut (2/2)

- 45 Degree Backpedal
(2/2)

- Box and “X” Drill
(2/2)

Circle (2/3)

- 45 Degree Cut (2/3)

- 45 Degree Backpedal
(2/3)

- Box and “X” Drill
(2/3)

- “L” Drill (2/3)
- “T” Drill (2/3)
- Corner Cut (2/3)

- “L” Drill (2/4)
- “T” Drill (2/4)
- Corner Cut (2/4)
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3) wuunegeUidIndevn Tnennstu
nszlaalna (Standing Board Jump)

4) wUUNAEBUAIULSY Tnan133958E 60
NS (Speed Test 60 m)

Ya

msmmvwama W1 J8UINE Vllﬂﬂﬁﬂﬂ’]i

NAADUNIANTUNTITIATIZI Laedlanfdudunou

1%
v A

flatl

1) Aruarniaade (Mean) wazdluy
Lﬁmmummgm (S.D.)

2) WATIEFANULANAIITENINNDURNILAY
WaENveIdUAAT 4 wazdUn T 8 Tneldnas

AATIEVANUBUSUSIUBUUNIGABITTATADN

(One-way Repeated ANOVA) yasindandnuile
U1 WATAINLTT LaglUToUiBUALLANAIIT A
PEIDN1TVINABUTDILEALBER (LSD)

3) nsiasigvideyansedl §3Teld
Aurumatadalagldlusunsudnsagy SPSS

V.26 Ardeddgniaianidlunisiiesizndeya

Muualinszau .05

NaN15398
1) 1Aady (Mean) wazdi1utle9buy
1199574 (Standard Deviation) ¥84918), U,

dauas wazavilinaniey

M319i 3 wansdeyaiiluvesthivinseane umiingdemeluladsvasaangamm
ﬁﬁagaﬂbﬂﬂ (n=20) Complex Training
Mean SD
2y (V) 20.40 1.50
thwin (lan3i) 66.40 13.45
adugs (wummg) 173.00 7.00
svtlinaniy (Alanfusiensauns) 22.16 3.85

311A15199 3 WU UnAnaaveayne

wmIngndemalulagsvuinansunm dangwaie

1

20.40+1.50 ¥, fiweiniade 66.40+13.45 Alansa

Cfdudaedy 173+7.00 lWURLUAT hazdnvil

Y

11aN1YWAY 22.16+3.85 AANSUADANSTIMUNT

2) n1A1Ladey (Mean) wasdluLdg9L Uy
1IM3511 (Standard Deviation) ¥84faenansiie
27 LAZAIIULEY TENINABUNITHNNAINITHN

FUANN 4 warnaan1sundUuavn 8
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M990 4 uansAede wavdiuleauuinsgIu vesAtedsidinaiuion wasanmsa neun1siln

PAINSHNFUAN 4 waznaan1sundUuaun 8

AakUs nauUNISEn wEIMSENEUAT 4 ndmsiinduaniid 8
Leg muscle power 2.01+£0.18 2.20+0.17* 2.25+0.24*
(Standing Board Jump)
Meters.
Speed 6.93+0.12 6.76+0.14* 6.75+0.13%

(Speed Test 60 m)

seconds.

* 0<0.05 WANANAUTENINADUNTHNAUNAINITRNEUAN 4 LaznasnsEndUamin 8

3) MAINISHN 4 UMY WUANULANAIAY
Y9IALRAEAIINANL LU ILAZAIULSY we Lyl

LANANAUTENINNAINSHNAUAYT 4 AUNAINIS

a o

Hnduevi7 8 agnalitedAunIeanfnsey

<

AU .05

aAUs18Nan1sIVY

PINNTAN AL USIUNBUNATBRILUTWATY

a a v

ASRABUUNALNNETUNLADNIEINANULLBU LAY
A5 eIdNANINATeaYIY UN1INYISY
wialulagsvuaangsnn gIduladnauanans
aAUT e duUsZIRUALFLUSANY faTl

1) wansuUSeugUAIUAIaINaINLawn

1 = 1 dl o 2 ¥ di, U =

PNUITLALRAUAIAINATULHBYINAINTHN 4
FUAY warnaIni1sin 8 dUANY kANAN9INNNDY

a o (%

ANSHN BYNLNENAUNIEDANTEAU .05 INKA

o

n1sAnweAuseladn msinlusUkuuRaHEaTY
(Complex Training) tUuguUnuunfiuszansainlu
AstunaIveInau e linutnAKLlea91nns

NNNANNANUUTENDUAYNT b INLNTURINAINY

t I

MINGINAINITANMUIAIUUTILTINAZNFI D
n&uiile FuinainnisususivesssuuYsTaTY
nduile waznisifisduvesvundulonduile
LUUNAGILEY Fedenndestundnnisees Chu
(1996) finan331 nsTnuUURENRETY (Complex
Training) A® nstinndruiiodretminudinay

AenIsHnuuundslawnIniudluLaazyn F9ld

a

AnAfivszd@nsan wazidunisnszduszuy
Uszamuaznanuiile (Neuromuscular System)
sausadeauvatnvaielunisilngdenluiu

AW wazatusanaulliiiandInatutalu
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a d‘ =2 d‘ o v QAI o
AWIMLRNIENITHALAEINUNTINN1TV 19U
(Functional Training) @4si13AulUsunsuLAY
~ ~ AV o1 0 = =~ o o Y] ) P X
Meetiunfldresatdadainfunndnndanduile
d' a =2 o Y
MANMNNSHNBUURANNAUIzaNsau tUTY AU
a ty) Yo oA ot o v E 1 a & '
Awue 1oviud Fanasnauilelaziiuduanumin
YBINTHALUULAG WonaInd William way Douglas
(1997) l9na131 MsRaNNaIUNISENe 8N
LUULEANTNWALNISHNLUUNG ELOLUASN i NS

WATUUBANUNISHNYLUUTLNGE (Bench Press)

=

Fa3en11 MINNWUUNELRATY (Complex Training)
JUY @1U150928UNAWI9 1T NN w9 TulunwN

[

ToauTn TunISWAIUINGINALLED 9T N1SEN

% | e

WUUKENKETY S9limnuasaInLARKNEaY Lag

Y

a va v

Nedan1silUU URn
N1509NNISINTEAIYUTIATUNIUAIG
(Resistance Training) @13u1507 38281y
arwEssamEunalnléa nstinanuszezinand
Anue ilvnsialduszeziiaiuiuinane
nduiiiev wazauAsesunaiadlafuTARW
danAdediu Bompa wag Carrera (2005) 7ild
Na1IIN man?{&JummLL%QLLﬁqqqqﬂﬁanﬂé’mﬁa
T dundandnanile (powen ludnvazdieg i
foansialunisuratuiunazsiaaiunsainle
laelean 4-5 §Uai @onAdesny Krabuanrat
(1995) finanafiensiln 4 dUn9i ez dugasues
anudimanzadlunsiniiewmunaussannma
Auazinye 0g19lsAnunIsiiarfvunaIy
wiiniwesuldegamngautiy Seavdieimun

AMUAILTAIUNNSARBUL LAaTTEUUNISYINIIU

vaseTuazineg aslusinmeliiivsyansamii
13U AsHndrsusedudinalisnenioes
INARIANAITUSURIN NS TINGUALATEUIUNTS
Lumuaﬁ%wmaaﬂwqﬁugmﬁﬁmam'13'?1ﬂéha
wsedruludnAwduiiuselovidinaldaaiy
LL%QLLN%QQﬁﬂﬁWWLﬁIMN’]ﬂ%U (Sander et al.,
2013) Feflauientesfusruunduiionsdnu

Tassas1awaruu? vinlvvuiadulenaiuiie

Y
a =< IS 14

Wty funavesnduierivunniu wiefinns
nszfurianmsvhauvendulonduievionad
1372 (Type Il fibers) inlsinnuain1san1svingu
yaendruiefiusransamunndy dunduiled
mswasuulatesdussneutazunaiuay (Sale,

1989) U9NA10Y AITULTILTITIFUWUS AU

v '
Y o v A =

NUNNUIRRVDINA1ULED FarnlAasunsiinale

v ° vad A v oo P E SN X
LSIAUALYN LN UNTUNFANAULLBLANNINTY
a8 (Mersmann et al., 2017)

2) Han1SLUTHULABUAIUAIINLEY WU
oA d' < (v =% [y §
PNUINTLANLRAYAULSIVEINITHA 4 FUA wag
PAINISHN 8 AUAIY HANFI9IINABUNISHA BE4
HlvdrAgyneatAnszau .05 @anndesiu Wichan
(2019) TAANWINANISHNLUUNANNZ T UNTNAMD

< 1 1 1 v =
A1UL57 wazAlNuAadwAdalIab el nAwn
uguaueangsanItun1INafny Ineunaiug
ww3eedanldlun13Tedulusensuni1sENwUU
NALNATY MAADUAINNLLTILAZAIINAGDILART
19407 Naun1sHn Na9NISHNAUAINN 4 way
FUA199 8 HANIFITY WU NaINISHNIUTWASY

LUUNANNATUFUAIN 4 wasdUa1ii 8 Uniwn
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LFUAUOANGINGUNAABITAIULST wazAI Y
aaesupaioshrTunIAeunsiinegnditudAey
eERnTiszAy 05 denndasiu Khaiket (2002) 4
Ia@nwinavssnisinndslolunindonisiiiy
A1uEqluntseeniieestindessosdunay
Wiguguimuinsanaslunisdusinesnann
UABNANSNYB LN 18LazI1 AL ly
5382919 30 WA nedingunaaeaduinin
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A 1 Uuvie S1uau 5 au Wundgediuiu 5 au ves
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a1 lun15395EENe 15 WASWSN S288N19 15
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[y
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v
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e

(Stretching-shortening cycle) HUsz@NTAINLIN
Fudaazinonisadiousiasndweindiuile
Flauanuisalunisssanundanisilasy
fAN19m105290 uvlusEnIeNI SN Wa 39
vaamsnsylanluuuinedity uagluduesssuy
Usvamnduile wuin nsiindeussdnuasinle
PRTINTVINUVDINUIBEUA (Motor units) Lag
N155EANMUIBEUE (Recruitment) LiiUNINT U
Fe9zrlUgdnsn1sudnuLse (Rate of force

' '
a a

development) NLALTUA28 (Ramsay et al,,

1990)

3) NaN15LUSIULNIUAIURIFINAUL LD

=2 [

< ! | &
LAZAIIULSI WUIN SEUINNTHN dUAYN 4 ey

o w
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sauludeusurunisiinfietsasdesiiuld
#anAae3iU Buathong (2016) a5u1e41 Tun15in
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‘vnLLUﬂamawmamsmaummwu (Smith machine)
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AEINIYAIUITINIY NEIINUUIINITRUINGUFIDE
peniu 2 nguqag 10 Au MeBmadmuanguuuuiug
Tngldnuudanssdusimsiduinoe Nguy 1 ngunaass
staimmaMiLmimﬂﬂLuummmmam%umnm ¥HU
mmwuﬂLaﬂLGIJumﬂmaﬂauL%umiﬂ 105/85 % %83 1 013
La:u LLauﬂalW] 2 Lﬂuﬂaummmﬂ%aumm‘[ﬂmmuﬂﬂm
mmﬁcmmwumswuwmm Taglifin1singounie
umunim ﬂauwmaaqmmmﬂiuaﬂmww 1 waz 2
TIUIY 3 196 aﬂmvm 3 wayd mmu 4 Lon uae FUaidi
5 1ag 6 91U 5 1909 ay 6 %1 2 afaedunnii 1y
1281 6 §UAY NOULATUAINITNARBY 6 FUAIY VAT
NAADUNF G0 Lmﬂgmmaaam ﬂ’J’WLi’JE‘Nﬁﬂ AL
udanssduims LLaunaﬂumiNmu 10 tuAg, 20 LUAS,
30 Lums wag 40 LA3 uwauawifﬂmmmLaaau,avmu
U uuLInggIu Lﬂi&mmwmmmemwawauaﬂau
LasuaInsNaaasdUnsii 6 maiuaauimamiwmaaum
ARUUFUAUSAU LLauLﬂismLmauma;ﬂaiwmwﬂqmmaaa
waznguAIvAuvaInIIaasdlaglin1smaaeuAmiuuy

U o W

Wudasyanndu dmuasesuainuildedn
32AU 0.05

NaN1538 MEININAADIEUAAT 6 Nudn ﬂ&jzﬁi
?JﬂLa'%mﬁwimuﬂiuﬂﬂLﬁumwwﬁmaﬂLeﬁumﬁﬂ flrme
nduidon Anuuiussduimsvesnduiev iy
wazalumsieszey 10 was, 20 Wns, 30 WA LAY 40
wns anategnalifudfyneadnfisyiu 0.05 mmmmam
mmmumm’mu:uqLL'ﬁqauwwﬁmmﬂmmuammeu way
L’Jaﬂumiaﬁi”&l“ 10 wung, 20 Luns, 30 LURS hay 40
wns anaseafiteddyniadffisedu 0.05 wazidle
Lﬂ%‘&JULﬁamuijﬂduwud’méuﬁﬂﬂLﬂ?M’h&JTUiLLﬂiME’Jﬂ
LuummwuﬂLamsaumﬂummwquLLiaauwwamaq
néudeviinty wazanlunsissses 10 A5 anaq
u'1ﬂm'1ﬂaumuma&muuaammmﬁaamm fiu 0.05
yurfifuUsiuldnuanuuandng TnodeToudiou
LUaiLsuummiwwuﬂunﬂf]mwiwmmqumaimma
Wsunsudniduanuminenidussniivwiliudnitlungy
AIUAY

d3Unan132e mit:Jmuummwumaﬂwumr]
Huseozing 6 aﬂmwmmiawmmwawaaﬂmmuam
Anudaussduimsueandnanie LLamaﬂumiwiz&J%
10 1n3, 20 WA3, 30 WA Waz 40 LWAT Nan1sMAaesl
ﬁﬂmﬂiﬂuﬂ‘dﬂiuSﬂmiﬂUﬂﬂiﬂJﬂﬁmiiﬂﬂWWﬂa’mL“IJE]GUW
vostiniusserdussduervuld

YNNERFN

AdnAy: nsinduauninienidunsn / aussanin
néLllenT / UnIesregdusEAuLENIYY

Corresponding Author: 1378y ASEIY ANEINYIFNAATNITARILATZVAIN UNINGIRENITARILUIYA

INYNUADIINDY E-mail: lotte1902@yahoo.co.th



68 Journal of Sports Science and Health Vol.25 No.1 (January-April 2024)

Original Article

THE EFFECT OF ACCENTUATED ECCENTRIC LOADING TRAINING ON LEG
MUSCULAR PERFORMANCE IN YOUTH SPRINTERS

Khanchit Mulasiwa and Sumran Sreesung

Faculty of Sports Science and Health, Thailand National Sports University, Angthong campus

Received: 6 March 2024 / Revised: 1 April 2024 / Accepted: 24 April 2024

Abstract

Purpose The purpose of this study was to
compare effects of accentuated eccentric loading
(AEL) on leg muscular performance in youth short
sprint athletes.

Method Twenty female sprinters, age
between 16 and 18 years old, from Angthong Sport
School participated in this study. Before the
experiment, all subjects underwent a resistance
training program at a load of 60% 1 RM, twice a
week for two weeks for familiarization. Thereafter,
the participants were randomly assigned into 2
groups matched by 1RM relative back squat strength.
The first experimental group (n=10), (AEL), performed
an accentuated eccentric loading program consisted
of 6 repetitions at a load of eccentric/concentric was
105/85 % 1RM with 3 sets in first and second week,
4 sets in third and fourth week and 5 sets in fifth and
sixth week. The second was control group (n=10),
(CON), performed practice according to the normal
program. AEL group continued to train twice a week
for a total of 6 weeks. Peak power, peak ground
reaction force, peak velocity, relative strength, and
10,20,30 and 40-meters sprint time were measured
before and after 6 weeks of training. Data were
expressed as means+S.D. and were analyzed using

independent sample t-test and paired sample t-test.
The statistically significant was set at p-value < 0.05.

Results The results demonstrated that after 6
weeks of training, the AEL presented significant
increases in peak power, peak ground reaction force,
peak velocity, relative strength, and decreases 10,
20, 30 and 40-meters sprint time (p<.05), while The
CON showed improvements in relative strength and
decreases 10, 20, 30 and 40-meters sprint time.
Interestingly, The AEL revealed greater improvement
in relative strength and 10 meters sprint time
compared to The CON group.

Conclusion Our results demonstrated that
accentuated eccentric loading have favorable effects
on peak power, peak ground reaction force, peak
velocity, relative strength, and 10, 20, 30 and
40-meters sprint time therefore be used as an
adjunctive exercise program for improving leg

muscular performance in youth t sprinters.

Keywords: Accentuated Eccentric Loading / Leg

Muscular Performance / Youth Sprinters
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Abstract

Purpose This study aimed to determine
the effects of Barre Exercise training on lower
limbs and core muscle endurance and
strength in sedentary female office workers.

Methods Participants were thirty
sedentary female office workers from Toyota
limited company aged 30-45 years were
randomized into 2 groups: control group
(CON; n=15), keeping normal daily activities,
and Barre Exercise group (BEG n=15), receiving
Barre Exercise training three times a week for
8 weeks. Parameters for lower limbs and core
muscle endurance and strength were
collected at baseline and at the end of 8
weeks. Then, all variables were analyzed with
independent t-test and paired t-test with a
significant level at p less than 0.05.

Results After 8 weeks, BEG group had
significantly increased in lower limbs and core
muscle endurance and strength compared to
CON group (p<.05).

Conclusion In conclusion, the present
findings from our study demonstrated that 8
weeks of Barre Exercise Training Group
improved lower limbs and core muscle
endurance and strength in sedentary female

office workers.

Key Words: Barre Exercise / Muscle Endurance
/ Muscle Strength / Lower Limb / Core Muscle
/ Sedentary Female Office Workers
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FARINELLI'S BREATHING EXERCISE: A POTENTIAL NON-PHARMACOLOGICAL APPROACH
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Abstract

Purpose The purpose of study was to
investigate the effect of Farinelli’s breathing
exercise on pulmonary function in patients with
Chronic Obstructive Pulmonary Disease (COPD).

Methods Twelve patients with Chronic
Obstructive Pulmonary Disease aged 51-80 years
old who visited at the outpatient examination
room, Phramongkutklao Hospital divided into 2
groups; Farinelli’s breathing group (FB; n=6) and
diaphragmatic breathing group (DB; n=6).
Participants in each group were administered to
complete breathing exercise 5 times per week
for 8 weeks. Physiological data and pulmonary
function variables were analyzed during Pre- and
Post-test. The dependent variables between pre-
test and post-test were analyzed by a paired
t-test. Independent t-test was used to compare
the variables between groups. Differences were
considered to be significant at p<.05.

Results The results indicated that after
8-week, there were no significant difference in
physiological data such as body weight, resting

heart rate, systolic blood pressure, diastolic
blood pressure, body mass index, percent of
body fat mass and percent of oxygen saturation
when compared with pre-test and between
group. In addition, the FB group increased forced
expiratory volume in 1 second (FEV,), maximum
voluntary ventilation (MVV), vital capacity (VO),
and inspiratory capacity (IC) compared to pre-test
(p<.05) while the DB group increased IC compared
to pre-test (p<.05). There was no significant
difference in pulmonary function between group.

Conclusion The present findings
demonstrated that 8 weeks of Farinelli’s
breathing exercise could improve pulmonary
function similarly to diaphragmatic breathing
exercise in patients with Chronic Obstructive
Pulmonary Disease.

Key Words: Chronic Obstructive Pulmonary
Disease (COPD) / Breathing Exercise / Farinelli’s
Breathing Exercise / Diaphragmatic Breathing
Exercise / Pulmonary Function
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Pulmonary Disease; COPD) fialsauanuiinlioss
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= 1 1

\isFusdarenduresly Tngliamisailiudy
naudaninidsle (Global Initiative for Chronic
Obstructive Lung Disease; GOLD, 2020) lsauan
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Fogan WINe1Ua wazKYIedY

6.

'
o a A

JUL5UANTUNTIRBNNGUAIBEN S

e
PS))

¥ ]

laggideinnisidigeyanivseilougUasluiy

Y Y

JuNg wagyinisisanAuaudinguiieg19my
WNUAAALYT LAz NuNauAI0819luTudIAN3
 vieansralsamaiumela-giud Faduiuuas
narfftasmnnanuimuaia Ae Fausiaan
8.00-12.00 u.

v v A

7. {ITeARRDNNGNAIRE AN T ARLT

o w I

Uzl @5FUNUsAINAUNGUAIENY

e>°p

wIIngUsEaeAn1side Fuaslinsuisssesia
VYBINSTINIY T18aldEATDINNTITY UagnIs

Annnu nduveAlusNdelun1siiusIuTIu

v
IS a

Toya wadnslunisidniuvselitisinaide
Wengusitegedumiinsaulunuideudy Ty
Tunladouantanundugauidisunsidy

Ya o

8. KI38vN1sNAdaUMLUITNBUNITNARDS
(Pre-test) fisi
8.1) FuUsAuaITINY) (Physiological
Variables) Usgnausig
8.1.1) thingh (Body weight) uag
Sovazueslusiulusnenie (Percent body fat) Aae

w3eainaeAUsEnaurats NI Tnglingudieeng

Suvuirdedlasiioniaesdomuduvosianies ia
wuReonlUmunivuuRURY Larutuemss
drmdnmheduilandu (Kilogram: ke.) wasan
Sevavvadlusiulusreneiiniiaidusesaruse
Woasidus (Percent; %)
8.1.2)n15TnensIn1sLaurala
Tuveugn (Resting heart rate) wagAusulaiin
(Blood pressure) Inglingusognaiainduiian
5 Wil waIFeTavnTasasLasesTnauiulafin
Tnodnsinisiduresialalduiredunde/und
(Beat/min; bpm) wazmamusuladaldnuielu
Haawwmsuson (Millimeter of Mercury; mmHg)
8.1.3) 8ns1n13118la (Respiratory

'
1 Y 1 o

Rate; RR) laglvinguiledratsagluvineuas

q

melamuund §Ideaziignisveneiivemeig
onveenguiieg1esaiunIsiunat 1 und e
wienvene 1 aSefuidu 1 wasiunisvengves
nyeniuiFes auAsUnATfimmun

8.1.4) ANszAuanTLaululdonLag
(Saturation of Peripheral Oxygen; SpO,) laglw
fagthiadladnunluedosinszdusendioulu
doauas adildiinthedufesarnieivesidud
(Percent; %)

82 AanUsaruaussaninyon

(Pulmonary Function Variables) Usznounaey

8.2.1)A1uTurmsn1snielaund
(Tidal Volume; TV) finddedudns (Liters)
AUTuInTelaing13es (Inspiratory Reserve
Volume; IRV) fintrendudns (Liters) A1Usunns
mulasandises (Expiratory Reserve Volume;

ERV) Inreiudng (Liters) A1USHINTEIA0S
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omeinelesensgininazusausiud (Forced
Vital Capacity; FVQ) finuaeidudns (Liters) A
U%mmwaqa'}mﬁﬁgﬂsﬁuaaﬂiuimﬁLLiﬂsuaami
wielepanogrudinasusudud (Forced
Expiratory Volume in One Second; FEV;) 0N
nreiduans (Liters) Adnsinisinavesennie
mal%mﬁgaﬁ&jﬂ (Peak Expiratory Flow Rate;
PEFR) finteiduansseuidl (Liters/min) A15ee
azﬁuaw%mmfaaammﬂﬁgﬂ%’uaaﬂluﬁmﬁum
gasmsmelansnsgiandinasusaiuiineusuins
gsgavesoIniaiiglasenaguuazusaiud
(FEV,/FVC %) Slvineifudesas (%) Aaduves
ans1n1ssUnlugieninugiesas 25-75 ¥a9An
ﬂ'%mmqqqﬂﬁuaammmﬁmaiaaaﬂaéwL%q
wazhIufud (Forced Expiratory Flow Rates at
25% to 75% of the Forced Vital Capacity;
FEF 5057500 A8t udnsaoundl (Liters/min)
Tnsnslinguiiegsouiiiindssafuiniosin
anuqUanuuuneufiumes antumeladiesn
Unfsuau 2-3 ass wavndeannturinismela
Wafufiuddieenuieg1ausinaziiiauanesn
UNLUA

8.2.2) ANUTNINTUDIDINIAIINATT
wlardr-eenfuiiluian 1 uad (Maximum
Voluntary Ventilation; MWV) Taglvingusiiagig

T S Y] 4 o )
BQJ‘VILU'WNG]@ﬂULﬂi@ﬂ’l@ﬂ'ﬂﬂ’ﬂqﬂ@@ ntumela

I Ao

sonuazidegadnuazisingavinaivinlannely
srEeIan 15-20 3undl fmiieludnsdeund

(Liters/min)

9. innsaeunIsnNITMIelanIunIg
wuangy @nn1smglawuuisiuaddmiunay
naaesd 1 waginmsmelanuuldngisaudmiu
ngunaaesi 2) lnegideazvasuliuinguiogs
LazqA vidoguanguitetaiteiuusyansam
Tunisnduluiiniitu weugilonnsilnuazuuy
Juitnlusunsunisinuielawaza1idesian
uingudedne Tudediteldnguiiadisfing
weundiaduiaisnaizdanie uiowlnsues
(Metronome Application) Usznounisilnuiela
Tngl#3amaz 60 asrounil (Beat Per Minute;
bpm) Fuflsuindunisvduveaduiuniives
udin anduliinguednandulufinmeladitan
palUsunsu InediseasBendall

9.1) naxrnmelanuunTiuad
fRndaAd drfuasfsusdon dodns

v @

wilsdFudausiounatsen wasdndrenieduia
vinaldaud mntusudunisiingienismela
wuuUn® (Normal Breathing) tutian 1 w1l
Mt asunsinmelauuunsiuad (Farinelli’s
Breathing Exercise) lnai3uiin1smelandadl 1
Usznaulude n1svieladh 2 unit nsndu
wiela 2 3udt waznismelasen 2 und ile
Auannismelasenmusseziiandenan Tiins
Annelandednly auludenisuielondedt 5
Usznaulude n1swieladn 6 Junit nsndu
wela 6 Iudt waznismelasen 6 Jundl iie
wielansu 5 ada aetfuidu 1 seunsmela Fald
a1 1 uf (Fams19ft 1) dmdunasiinuiela

wuurnSiadluusiagiu nausiegnsalasunisin
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31U 6 R veIn1sui1ela taslunrazian
Usznaumensmelanuuund 1 Ul femienis
Anmelanuuniiiuad 4 uid sy 5 widl nau

F98199NITHNIIWIUL 6 e 5T 30 uii/Au

A1519% 1

launqusedaaginiuag 30 Uil vie 6 Lon
suelana Tud I NTUAUANYN 1-4 wazLNLIaN
W 40 Uil %39 8 wani1suielaseIud1nsy

SUavidt 5-8

kanIN1s A tlunsEnelakuunnSwaas w1 50U (1 W)

PUIUATIVRINTINELR

mela/naumela/melassn Guii)

e w1 S a a
LANIRBEATI (FUNT)

1 2/2/2 6
2 3/3/3 9
3 4/4/4 12
4 5/5/5 15
5 6/6/6 18

59U5282a1 1 50U (5 AS9989n151181)

60 U9 (1 u9)

1=

9.2) navelnmelawuulynziaay

9

v
Y A (Y =) a2

Q’ﬂﬂﬁ'm,ma d1uasATerTANUTY U8
Frandsdudauiinanaisen wasdndrandsduda
vinaldaud mntusudunisingienisnisla
wuvUnddutaan 1w 9nnduiasunisin
mulawvuldngdsau (Diaphragmatic Breathing
Exercise) Usgnaulumenismeladinisayn 2
Ui waznismielasannieayn 2 Juid 1y
sruziatrotiioaty 4 ud Yuidy 1 wanns
mela Inengduediedl 2 agiiniuag 30 unii uie
6 wansmelasiaTudmsuduniil 1-4 wazifiy
vandu 40 wi ¥se 8 wansmelareTudnsu
FUn 1%l 5-8 dwsunisilanigleasiln 5 Suse
duani WWuszeziian 8 dUavi lnelvinqueieeng

fnnelaniu wazganduiinnisinadluayneile

ASHNLazBULTUNTUSkNSUNNSENUglad s u

vYa v

LADUNUTY T8 INIANAAARNI1LAITHA

Y

dUaviay 2 As9 srudan1sianIun1sRnKiulal

1%
[

uaUnaLatu (Line Application) daviag 3 As

ya o

10. wanEnmglansu 8 dUai §3de
danunenguiaegsmm iy a1 uazaauiiingy
freganazfunasesazaIn 1ilovin1snaaey
MRIN1TNAGDY (Post-test) laglhalouaziuy
tufinlusunsunsiinmelavesdu anseluiud
Uanuie nqualeg1lasunisdunivaluasy
NAABUAIAILUTANL AN URDUAUNTUATS
yadeufeunIsNAaes (Tuneunisdiiunside
1o 8)

1. \loAuganismanesirdoyaiildun

AATIZIANNEDF LaZYUTIIIUNANITIVY
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N153ATINTaYA

1. NAADUNITLINWAILUVUNA (Normal
Distribution) ¥e¥ayane3s Shapiro-Wilk Test

2. Linsrziidssuiiisuaadsvosdius
NAUAITNARDY LATUAINITNARDIVDILARL NN
Tnsn1snaaeuAnfiLuusog (Paired T-test) 7
seduauiiteddyn1adan 05 wazuanuLIn
¥9985Na (Effect Size) Y89 Cohen (Cohen’s d)

3. AATIERUTHULNBUAIILLANG19TD
AadevesfiuUsszninngulaenisvaaouatd
wuUdasy (Independent T-test) fiszfuaiud

HdAYN19adAT .05 LaguanIvUIAYDIDNTNE

(Effect Size) w94 Cohen (Cohen’s d)
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NAN1538

1. #89n157Aa0d 8 dUa ldnuaiiy
LANANIweIRALUsALESSINeN TduA Ymdn
5n51n15A I lavaein Ausulainuugiala
Jum mnuruladinvasiilanaiesa fviluianie
A1spsazlvdulusienie wagAnSesazvasseau
sendianludenunaiessuiisunassuineeu
WAZNFINITNARDILALIENTNNGY Aauansly

AN5197 2

d' =) = 1 a 1 a U 14 a a ! ! (% !
f19199 2 Nﬂﬂ'ﬁL‘UiEJ‘UL‘V]EJ‘Uﬂ’]LﬂaEJﬂ']LﬂaEJG]’JLL‘USW]‘NaiTJ‘VIEJ'WSVI'J'Nﬂ’E]ULLag‘ViaQﬂ?iﬂ@ﬁ@\i‘ﬂ@ﬂﬂ’@iﬂ

HnmelanuursuaiuaginmelanuuldnedsauuasiiinUSeufisuseninengy

UayanuaITINe nguilnelawuunisiuag (n=8) nguEnmglanuulgnedsau (n=8)
Aaun1g WAINIS YUNNVDY Aaun1g WaINS YUNNVD
IGLN NNaDI andwa VIBER VIBER andwa
(Cohen’s d) (Cohen’s d)
i ([lan3u) 69.35+12.65 68.16+12.69 2.96 72.33+18.12  71.90+19.18 2.05
gnsnsiduilavugin 89.17+16.94 81.33+8.33 16.71 83.00420.63  83.50+19.05 8.06
(ASasioundl)
anusulafneagiiladui 137.33+11.80 139.50+11.87 22.26 114.50£26.80  120.17+23.78 24.63
(Hadwunsusen)
anuAuladnvauzilanatud 84.17+10.61 85.83+14.12 7.71 72.17+12.36  69.67+12.32 13.12
(Hadiunsusen)
fastlsnanie 26.06+4.04 26.47+3.74 1.86 26.63+6.87 26.58+7.48 0.83
(Alansufonsnauns)
Ansenazlutiulusnsnie 31.35+8.11 29.31+8.24 3.90 31.08+9.09 30.33+8.07 2.58
(Wosidud)
AfeavvassyAUDaNTIaY 95.33+2.33 96.33+1.86 2.28 96.33+1.86 96.33+1.96 1.41

Twdenuns (Wasidus)
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2. ndIN15nAass 8 dUA1v wuIngurn
melanuunisiuad fd1Usunsgegaueteniei

welaeenag1udinazusudun (FVC) AUSuIas

a ]

YsomAngndueenluiunfiusnvesnimela

=

20N08g15 LAz USUANN (FEV,) AUSUIRTURY
v & o =
a1nAann1smglad-eandunluian 1 uii

(MVV) ﬁwﬂ%mmqaqmmmmﬂﬁmsﬂ,’-ﬂ@aﬂ (VO

AdTumImegladndrses (IRV) wagA1A1ug

11819197 (1I0) LANTULANAIAUNBUNITNAADY

a v

g1eifiddAgynadanseau .05 ludiuveangy

©

o

nlasunistnmelanuuldnsdeay dA1a19
11819497 (1IC) LANTUBLANAIAUNBUNITNAADI

1 a @ aqd‘ L2 !
DYNHUYAAYNFDANTEAU .05 waglinuaay

WANENEIENINNGY Fanandlunisem 3

M13197 3 WansUSEULgUARAEAIMUTAIUANTINNMUBATENI NN ULAENEIN1TNARDIVBINGLRN

melawuurhsiwaduagiinmelanuuldnedauuasiiiaiUSeufiguseninengy

Aauls nguinmelanuuniTiuad (n=8) ngarnelauuuldnedeau (n=8)
nauNIg NAINT YUINVDY fiaunIg NAINT YUINVDY
NAa93 NAADY answa NAa93 NAa93 INswa
(Cohen’s d) (Cohen’s d)
FVC (L) 2.36+0.80 2.74+0.62 0.37 2.46+0.73 2.53+0.56 0.22
FEV, (L) 1.92+0.70 2.11+0.68* 0.11 1.97+0.58 2.05+0.46 0.20
PEF (L/sec) 5.95+2.28 6.50+2.50 1.12 5.26+1.45 5.64+1.83 0.93
FEV,/FVC (%) 82.16+14.59  77.40+18.90 9.51 68.18+30.26 69.70+31.07 2.38
FEF 5750 (L/s€C)  2.1440.79 2.211.07 054  2.11+0.0.96 2.03+0.69 0.46
MWV (L/min) 67.33+28.50 84.55+30.31* 5.35 59.97+13.54 61.17+11.87 1.09
VC (L) 2.62+0.62 3.09+0.70* 0.33 2.54+0.73 2.68+0.55 0.26
TV (L) 0.96+0.44 1.22+0.26 0.36 1.20+0.32 1.42+0.48 0.27
IRV (L) 1.28+0.64 1.60+0.83 0.44 0.78+0.41 0.81+0.47 0.30
ERV (L) 0.37+0.37 0.27+0.18 0.41 0.55+0.54 0.45+0.43 0.18
IC (L) 2.25+0.86 2.82+0.75% 0.34 1.99+0.32 2.33+0.22* 0.11

* p<0.05 BLANANAUNDUNITNAADY
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aAUs18Nan1sIvY
NaNITIdennuInguE nvielakuy
Wrsuadduszeziian 8 dUavidinanan
AUTINNNUBARTU LA NSANTUYDIAIUSUINS
d' U a a
Yas01MAngniuesniiuifiusnuasnismelasen
28115 MazSHANN (FEV,) A1USUIRSV0I0N"A

nmsmsla-eanduinlunal 1 ud (MW) an
YSunsgeanvesaniafiniglasean (VO) uagan
Augla (I0) wansinsunounsNAaedBLNs
a Aad' o 1 1 1
HodAMeEnANTEAU .05 WA lINUAMILLANANS
JEMINNGY

d‘ =2 a a gj

We9a1nnsunmielawuuniSiuaaty
vimsiiniuseunismela (Breathing Cycle) laun
nsuelad n1snaumiela waznismielasen
Ingdndiuveainnldasminiunnass Ingasisud
n15u1el9L91 2 U nsnauniela 2 3u
AUMIEN1TINELADN 2 U waraziUSTeEIan
1 3u#t Tuyndrwedinmela auludansmelaid
6 AU NMSNAUMIElY 6 W9 waznsglasen
6 Fuinarznduluiseumsmela 2 Juniidnasa
Felunsmelaidunseginlagnsmelasiiuayn
Tnglvviastas FemarenurannIsvaInIsmglawuy
lonszdsaunendenisniglanegn9die wunis

d' o v d! I3 v dy [
aUAvaInsUIaNT R lunatulenanlunnsg
18laUINNINNNTITNTIBA WALAANITETINTUYDY
v dﬂl 1 1 gj U

naulariglunsmela dunsnaumelanaanis

melauuefenannisvaInIselakuumiela

L‘ﬁﬂ@ﬂqmmsmﬁw (Sustain Maximum Inspiration;
SMI) fisinnsmisladiainanuquenmdsdig
(Functional Residual Capacity; FRC) aufeszau
mmamamﬁgwm (Total Lung Capacity; TLC)
Tnggauszasdde Linusadulunielugeay
(Alveolar Distending Pressure) vinluanveny
fografud (Opaspasu et al., 2016; Bunlam
et al,, 2021) uaziinsAnwamuin msnaumela
wdnsmeladogradind slileveniinnsia

(%
=

(Lungs Stretching) denalvusunnsvesUanfindy

[
=

waztiinarnuaiuisalunisfueendiauldidu
(Duijic & Breskovic, 2012) waglugasnsmglanen
Tneld3gnsnielasanniaviniivels §audu
anwazifeiunImelawuusieuan (Pursed-lip
Breathing) Hanusuinsainendoninisiulen
wdsnsmelasenauge vinliernaiid1aniely
UanvesrUganas (Gosselink, 2004)
dmfuiaelsavangatuizesaniuasiine s
anmmdnaasUsznis laud nseniauEedves
vaenay wavgiauluanes Fanseniauisetives
nasnaunslmlinn1sAusuTeINIStunIgla ey
MIUS LAV SILIULN 'e“)‘ﬂﬁy’qmmﬁwsju‘uauﬁa
Uam anmuesgeaukaziiioveafiidsluvinlinig
wanasuuiadulusgraldidvszansam (GOLD,

2020) uennilfaiimsAnwinsenuigiielsa

Jonganuisaseinisyiuvesnaiuiienislad
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AaUnd launnisuadueeanauiilansviauann
AMzoINIAA1sluUen (Hyperinflation) (Orozco-
levi et al., 2003) FaN1EAINa1IVIAUSUINTNNS
mgla (Tidal Volume; TV) wazUsunsualaldn
#1504 (Inspiratory Reserve Volume; IRV) gndnin
(O’ Donnell et al., 2020) uazaNn1sAEYILLA
Janganuseeuldndruiiorrglunisviela
(Cooper, 2009) vitigUleduuukkun1Inela
(Breathing pattern) yidsuld Fan1silnuiela
wuunSaatuluvarn gl uNSLAR B UR
Y & Y] A 9 & A v o
YpananuiiansUeay Wergla1auauLaI39m
An1smelald Milivenuazgeaugnuenefiegig
& A v A [
WU suaensmglasenniauinigielunisdu
] a a a o v a
1M AENANUDABE19TUTEEANTAIN IbAaLAy
melalasdy dawaliuuunnunisyelanduundu
Unf Faidaussan mveslsn dennasdny Visser
et al. (2011) MimsinmelawuurielinlugUae
lsadanannuisass wudn dAranugmelaid

ity dungafinmelauuuldnedautunyng
Anadsanugmeladuiutuogedifedi Ay
afiAn .05
n1smelanuuldnzdaandunisinmela
fuguiifiaslsaangatuEesainlisunsuugi
198l (Hill et al., 2018) g@ﬂszaqmﬁmﬂums
auresngtian annsldndmideraenisla
aANIEN1IATBIINIAlNUEA TIUTIN1TANDINTT

= A N v |
POUMNDY AUkt iun1suielalnedlonsndiu

nsuelanaziiglasaniiyinnuy (Gosselink,
2004) Fansunnelakuultnedaautuvinliannig
= Aa a v v X
PAaUlYINTIENARAUNRNININNSINANLLID
Yrelun1smela FedananowuUBNUN1518T1av89
AUrelsAvenganiuiEess vinligUawansamelale
1 oA ~ ) | e a A
Wndu uedlaiguiungui nuglanuusiuad
v =3 1 1 =2 a aa d'
wa? AgiuInguinmelanuuisiuadiienade
Yaer1UTnnsvesanaigniueentudmniusnues
' = 2 a a
1598199 0N28 195 AT WIHANT ANUSHINTVDS
o 2 o P
21NAENASINElAI-0aNALNLUNET 1 W Lay
ATUIATEIgAvetaInIAvielanen §9919
nu18A1831 nguRnelakuuSuadinng
81872989UBALARANIT ARNISRUAUYBININAU
dl‘ I3 [ o [ a [
meladadutadvdrdglunisussiliuszauainu
JULs9vadlsA (GOLD, 2020) WagllAduvumIuYes
') X a | | ¥ )
nanutemnelaninnniingal nnelawuuldnedeay
a3Unan13338 n1sHnmelanuurisiuad
Wuszezian 8 dUavidlewmunaussanindan
lugurglsavenganuisesalalndidsaiunisin
melanuulednegvsay n1sunmelawuunisiuad
Feenndudnnindenuialunisiniieduy
aussanmUenlugiielsnvanganuisasy

'
[y a

P2ANAIUNISIY LLBINNNNTIVYUSUN

2

=

2 v & A = a
NMSAUTRLARIUALIIDUNNTIAY W.A. 2563 FaLTud
N1358U9Ya9SalALSUN 2019 (COVID-19) wawdl
A15U9RUTTLI9Tn15UMEIe (Lockdown) Tutaan

dnun vililanguéaegednuiutey
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Anfinssudsenia gIiJuvevoun
pranaiasnnviiu muidedlasunuatuayy
1A5aNTIT8RUNEITAMEINEIAansN15AN
Yeudszanas w.a. 2563 uazyu 90 U guiaensal
UMINeIdY neauIyaitynaulay Judia

Anenae Yauuszunn 2563
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Abstract

Purpose This paper developed a
mathematical model to select the most
appropriate mode of equestrian horse
transportation which balanced between costs
of transportation and horse welfare.

Methods The study was divided into two
stages. The first stage compared the stress level
of transported horses using cortisol as well as
heart rate, while the second stage developed a
mathematical model that balanced between
horse health and transportation cost. Six horses
were recruited into this study. They were
transported by different types of vehicles, i.e.,
air conditioning/non air conditioning and
with/without space trucks and a trailer
with/without space. The horses were transported
for 5 hours with about 250 kilometers. Horses
were transported once a week for three weeks.

The cortisol level and heart rate were collected.

Results The results showed that different
mode of transportation resulted in different
stressfulness in horses. A mathematical model
was constructed to minimize transportation costs
as well as penalty costs of poor horse welfare.
The decision variables included the type of
transportation vehicle and the number of
horses transported into the transportation
vehicle.

Conclusion The model was easily
implemented and well received by horse
owners to select the most appropriate mode of

transportation for their horses.
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Welfare / Equestrian Management
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Introduction

Horse transportation is a critical pre-
competition management for equestrian.
(Leadon, Waran, Herholz, & Klay, 2008).
According to the pre-competition
management, horses need to be transported
in a suitable method so that the risks of
accident are reduced and the effects on the
horse exercise performances are as little as
possible (Friend, 2001). Mode of horse
transportation, thus, needs to be carefully
selected in order to protect horse’s mood,
welfare, and health condition (Wipper, 2000).
Nowadays, the most frequent type of horse
transportation is road transportation using
horse-trailers and horse trucks. Horse trailers
and trucks are specially designed to comfort
the horses to minimize the horses’ stress and
to reduce the risk of injuries during the trip
and for horses need to maintain their top
condition to successfully perform at their
best and many factors affect the maintenance
of horse’s condition in training, pre-
competition, during competition and post-
competition (Waran et al., 2007).

During the transportation journey, the
potential stressors for horses derived from
combinations of physical factors,
psychological stressors, climate factors, and
the horse’s health status. Firstly, the physical
factors include distance travel, duration,
space, noise, and road condition. Secondly,
psychological stressors consist of social
regrouping or an unfamiliar environment.
Thirdly, the climatic factors involved air

temperature and relative humidity. Finally,

all of these factors lead to the risk of horse
health problems during transportation (Stull
& Rodiek, 2000). This does not happen to
every horse that traveled or happens to the
same horse on a different journey, it also
depends on each experience and different
factors that cause the effects
(Art & Lekeux, 2005).

Due to many high risks in horse
transportation, it is very important to manage
the transport carefully to maintain the
horse’s welfare and top performance. It is
worth noting that unpredictable problems
may occur in horses during usual
transportation. The most suitable procedure
for horse transportation should be primarily
taken into account to preserve horse welfare.
However, there was a scarcity of report on
the effects of different types of vehicles
along with the management method for
horse transportation, causing no criteria for
selecting the most suitable transportation
protocol for horses in Thailand. Therefore,
the present study aims to develop a decision-
making model which find an appropriate
method for horse transportation for Thailand.
The decision-making was considered based
on the study’s results on the changes in
biological parameters in response to different
types of transportation together with the
transportation expense. This information was
simultaneously evaluated to develop the
horse transportation model for horse owners
in Thailand that minimizes transportation

costs while maximizing horse welfare.
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Material & methods

Data Collection

Before the study commenced, baseline
biological data of all horses, including body
temperature, gut sound, respiratory rate, heart
rate, dehydration status, capillary refilling rate,
and cortisol level at rest were determined.
Body temperature was assessed using Digital
thermometer SU-MED-013, Successpromo,
China, while gut sound and respiratory rate
were assessed using Stethoscope Sr2211,3m
Littmann Classic II S.E., Stethoscope, China.
Heart rate was determined in real-time starting
from 10 minutes before the transportation
and lasting till 90 minutes after the end of
transportation using Polar HR monitor (H10)
connected to polar sports watch (Vantage 2,
Polar Electro, Oy, Kempele, Finland). Speed of
the vehicle, transportation distance,
transportation period, internal humidity and
temperature were continuously recorded
throughout the transportation period. Cortisol
levels were detected before the
transportation, immediately after
transportation, 30 minutes, and 90 minutes
after transportation. Serum samples for
cortisol determination was assessed using a
competitive chemiluminescent enzyme
immunoassay (IMMULITE Analyzers; Siemens
Healthineers, Erlangen, Germany). Horse
behavior was observed for 90 minutes after
transportation using a certified veterinarian.

Cost of gasoline and other extra cost involved

in the transportation were also recorded in
this study. Collect data and samples to
analyze data to find the appropriate
transportation method for equestrian horse
that balance between horse’s welfare and
transportation cost

Subjects of the study

Due to limited space for accommodating
the horses in the truck corresponding to the
sample size calculation from the statistic
program (Minitab), six healthy athlete horses
(aged 8-15 years old, weighed 400 to 500
kilograms) from the Horse Lover’s Club were
recruited in this study. All horses showed
normal vital parameters including heart rate,
respiratory rate, gut sound, dehydration status,
capillary refilling time, and body temperature
before the study. They were housed in
separated stables on either straw or rubber
patch bedding and fed with commercial pellet
feed three times daily, pangola hay and water
are provided ad libitum. All horses performed
licht to moderate-intensity exercise for 2
hours daily and grazed in the paddock 1-2
hours daily. They were allowed to relax in the
paddock for up to 4 hours daily on the day
off. All horses were given permission by the
owners to participate in the study. Moreover,
ethical approval for this study was granted by
the institutional board, and the horse owner
provided consent form before the study

began.
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Figure 1

Diagram shows the position of the horses standing in the experiments. Day 1 of

experiments 1 and 2 used an air-conditioning trailer, while Day 2 used a trailer

without air-conditioning. Experiment 3 used a pulling-trailer without air-conditioning.

Transportation method

The six horses were repeatedly loaded
and transported from the Horse Lover’s Club,
Patum thani province, Thailand, and returned
to their origin on the same date. After each
loading, they were allowed to rest for at least
48 hours before the consecutive experiment.

The first experiment was to evaluate the
changes in the biological and physical
parameters in response to transportation by
both vehicles with and without air
conditioning. All six horses were transported
via air conditioning vehicle on the first date
and swap to the non-air conditioning vehicle
on an alternate day. The second experiment
was to evaluate the loading with space on
biological and physical parameters in response
to transportation by both vehicles with and
without air conditioning. A group of three
horses each was transported via either air

conditioning or non-air conditioning vehicles

on the first date. The horses were swapped to
the other vehicles as a cross-over study on an
alternate day. The third experiment was to
evaluate the changes in the biological and
physical parameters in response to
transportation by car pulling-trailer. Only three
horses participated in the third experiment.
Two horses were transported simultaneously
via the car pulling-trailer on the first date of
the last experiment. The last horse was solely
loading on the car pulling-trailer on an
alternate day.

All vehicles were driven by licensed
drivers who were very experienced in horse
transportation. The vehicles were clean and
disinfected with an antiseptic solution before
and after transportation. Throughout each
transportation, the horses were given pangola
hay. the experiment procedure is showed in
Table 1.
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Table 1 Timeline and experimental design for the study

Types of vehicles

1st Week

2nd Week 3rd Week

Horse Air-Conditioning Truck

—

(6 Horses; Full capacity)

Horse Non-Air-Conditioning Truck

—

(6 Horses; Full capacity)

Horse Air-Conditioning Truck

(3 Horses; Spacing capacity)

Horse Non-Air-Conditioning Truck

(3 Horses; Spacing capacity)

Horse Air-Conditioning Truck

(3 Horses; Spacing capacity)

Horse Non-Air-Conditioning Truck

(3 Horses; Spacing capacity)

Horse Trailer

(2 Horses; Full capacity)

Horse Trailer

(1 Horse; Spacing capacity)

The distance of transportation was
approximately 250 kilometers which lasted
about 5 hours of transportation. These 250
kilometers distance travel is the average
distance between the stable to commonly
used competition venue in Thailand.
All transportation were departed at the

same time

Stage 1: Comparison of Horse Welfare

The objective of the stage 1 was to
compare the horse welfare among different
modes of transportation. To evaluate horse
welfare, blood cortisol and heart rate were
collected and statistically analyzed.
Cortisol levels were analyzed using

GraphPad Prism, version 9.3.1 (GraphPad
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Software, California, USA). Shapiro-Wilk
test was used to ensure normality. One-
way ANOVA following by Tukey's multiple
comparisons test was implemented to
compare serum cortisol level within
groups of comparison. Data were
expressed as mean+SEM; p<0.05 was

considered statistically significant.

Results

Blood cortisol level

Blood cortisol levels determined
before transportation, immediately after
transportation, 30 min and 90 min after
transportation are demonstrated in table
1. Changes in the cortisol level in different

condition are as follows;

Table 2 Blood cortisol level in response to different transportation conditions

Transportation Blood cortisol level (ng/mL)
conditions Before After transportation
transportation Immediately 30 min 90 min
ACT 25.17+4.77 46.33+4.80% 30.17+3.84"% 22.17+2.57"
NACT 30.33+2.84 43.67+3.75* 31.33+3.24" 21.17+2.16™
ACTSP 30.67+2.33 39.83+4.47 26.50+3.04"% 18.83+2.85"
NACTSP 24.00+1.69 42.67+3.91%* 30.50+3.70"* 19.33+2.33"*
CPT 30.33+3.76 47.00+3.65 33.33+0.33 20.67+1.65"

ACT; Air-conditioned truck, NACT; Non-air-conditioned truck, ACTSP; Air-conditioned truck with

space loading, NACTSP; Non-air-conditioned truck with space loading, CPT; Car-pulling trailer

x indicate p<0.05
** indicate p<0.01

" indicate p<0.05

" indicate p<0.01

1  indicate p<0.001

HHH

when compared to the value before transportation.
when compared to the value before transportation.
when compared to the value immediately after transportation.
when compared to the value immediately after transportation.
when compared to the value immediately after transportation.

indicate p<0.0001 when compared to the value immediately after transportation.
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The cortisol level in horses in both
air-conditioned and non-air-conditioned
trucks increased immediately after
transportation and reduced at 30 min and
90 min after transportation. Although there
was no change in cortisol level immediately
in horses after transportation in car-pulling
trailer. A reduction in the cortisol level was
detected later than the other
transportations at 90 min.

Transportation with spacing in
air-conditioned truck causes no increase in
cortisol level immediately after
transportation; however, a decline in
cortisol level was also observed at 30 and

90 min similar to those described in horses

0:07:12

0:14:24 0:21:36

0:28:48

transported in air-conditioned truck without
spacing. On the contrary, spacing produce
on effect on the cortisol level as the similar
trend of cortisol alteration was noticed
during transportation in non-air-conditioned
vehicle in both conditions.

Heart Rate

Figure 2 presented a sample of
horse heart rate during an hour of
transportation. A closer investigation
suggested that the heart rates was jumpy
which suggested that horses may have
experienced stressful incidents during
transportation even if the cortisol level
suggested of stress were found when

compared among modes of transportation.

0:36:00 0:43:12 0:50:24 0:57:36

Figure 2 A sample of horse heart rate during 1 hour of transportation
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Stage 2: Mathematical Model for
Horse Transportation Development

The objective of the second stage
was to develop a mathematical model to
ensure horse welfare while minimize costs
of transportation. While the cortisol level in
horses from Stage 1 suggested modes of

horse transportation had no impact on

horse stress, a closer investigation of heart
rates during transportation suggested
otherwise. After careful investigation and
opinions from veterinarians who are an
expert on equestrian, it suggested that the
heart rate differences of five beats within 1
second would consider as heart rate jump

and indicated that horse felt stressful.

To construct a mathematical model, a mathematical programming was implemented.

Decision variable  X;
n; =
Parameter (of] =
Ji =
Cap;
A
H

the number of vehicle type i used.

the number of horses on vehicle type i.

the cost of transportation of vehicle type i.

the average horse heart rate jumps per hour per horse
the capacity of vehicle type i.

the penalty cost or the cost estimation per jump

how long horses needed to be transported (in hours)

Objective function: To minimize horse transportation costs and horse heart rate jumps

Mlnz CiX;i IF lH(]inixi)

Constraints:

1. Every horse must be transported.

Znixi =H

2. Capacity constraint: the transported horses cannot exceed the capacity of vehicle type i.

nx; < Cap;

3. nonnegative constraint: the number of vehicle types and horses must not be negative value.

Nn; and X; > 0 and integer
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The mathematical model was
implemented in Excel and solved using
Solver Add-in. Transportation managers as
well as stable owners are, therefore, able
to use and implement our model to

minimize the transportation cost while

maximize horse welfare.

To illustrate our model, the following
parameters obtained from real costs were
input and solved. 23 horses needed to be
transported for 3 hours. The penalty of
heart rate jump was estimated to be 100.
The parameters and results were shown in

Table 3.

Table 3 The parameter and results from the actual case.

Parameter Result 1 Result 2

Vehicle  Capacity  avgjump per cost no. car no. no. car no.
Type (Cap;) hour per horse (Cp) (xX;) horse (x;) horse
Ji) n;) n;)

non air 8 6.00 28000 2 16 0 0

ACT 6 4.63 24000 1 6 3 18

NACT 6 5.83 24000 0 0 0 0

ACTSP 3 4.43 15000 0 0 0 0

NACTSP 3 a.73 15000 0 0 0 0

CPT2 2 7.25 7500 0 0 0 0

CPT1 1 2.00 7500 1 1 5 5

The results showed that the total cost

would be THB 125234 where the actual
transportation costs would be THB 87500,
while the penalty costs of poor welfare was

37734 THB equivalent. Overall, the horses

would experience 130 stressful incidents
during the course of transportation. The
horses were transported in 2 non-air
conditioning trucks of eight horses, and 1 air

conditioning of 6 horses, and one horse in a
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trailer. However, if the penalty cost was
estimated to be 400. The results would have
changed to Result 2 in Table 3 where it was
better to transport 18 horses in 3 air
conditioning truck of 6, and 5 trailers for one
horse each. This was because the penalty costs
were relatively high when compared to

transportation costs.

Discussion

This paper introduced a mathematical
model for equestrian horse transportation. The
study was divided into two stages. The first
stage compared the stress level of transported
horses using cortisol as well as heart rate, while
the second stage developed a mathematical
model that balanced between horse health
and transportation cost.

For the first stage of the study, our
results suggested that different mode of
transportation resulted in different stressfulness
in horses. Though there were no statistical
differences found when compared among
different modes of transportation, the stress
levels collected immediately after
transportation were statistically significant
compared to pre-transportation in several
modes of transportation. The results also
showed that horses transported in air
conditioning truck with space or in trailer (only

2 horses allowed) had no statistical different of

cortisol levels between pre-transportation and
immediately after transportation. The results
suggested that transporting horses with spacing
would be more appropriate.

While cortisol level was a good measure
of stressfulness, it was a collective information
during transportation. In our study, heart rates
were collected and presented many spiky
patterns which may indicate stressful incidents
happened to horses. Our results (Table 3:
parameter) showed that a jump in heart rate
was higher when horses travelled in non-air
conditioning than in air conditioning trucks.
Moreover, horse welfare was better when they
were transported in small number rather than
in large number. It should also be noted that
the heart rate jump was highest when two
horses travelled in trailer due to very tight
space of the trailer.

The second stage of the study was to
develop a mathematical model used to find a
mode of transportation that balance between
costs and horse welfare. The model was
implemented in Excel and solved using its
Solver Add-in. The proposed model was a
simple yet powerful where the penalty cost
was implemented to capture horse welfare. As
a result, the model balanced between lowest
costs of transportation while preserving horse
welfare. Modelers, therefore, need to carefully

calibrate the penalty cost. The model can be
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easily extended by modelers. For example, the
modeler can model penalty cost function for
each horse to indicate the importance of some
horses that may need special care. The model
can also be modeled to take into account of
environments by adding another penalty cost
for environment. While the presented model
was a deterministic model, a stochastic model
similar to the one proposed by Gupta and
Lawsirirat (2016) can also be implemented
where horse heart rate can be modelled using
a continuous time jump diffusion model. The
model will help mimic patterns of horse heart
rate and provide useful insight information
during transportation.

While our study was the first attempt to
study equestrian horse welfare during
transportation and develop a mathematical
model to select the most appropriate mode of
transportation, it was without limitations. First,
our scope of study limited the duration of
transportation to no greater than 5 hours. Our
results may not be extended to longer hours
of transportation. Moreover, same horses were
transported to the same route over the courses
of three weeks. This might influence stress
level in horses. Lastly, our mode of
transportation was limited to trucks and
trailers. However, the model can be easily
extended to other types of transportations, but

the parameters needed to be re-calibrated.

Conclusions

This paper introduced a mathematical
model for equestrian horse transportation.
The study was divided into two stages. The
first stage compared the stress level of
transported horses using cortisol as well as
heart rate, while the second stage
developed a mathematical model that
balanced between horse health and
transportation cost. The results showed that
modes of transportation affected horse
welfare where a transportation of small
number of horses in air conditioning vehicle
with enough space is preferred. Our study
also developed a mathematical
programming which was versatile and easy
to use. The model was implemented in
Excel and was well received. The benefit of
the model helps the horse owners to select
the most appropriate mode of transportation

which helps maximize chances of winning.
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Abstract

Purpose The purpose of this research was to
examine the influence of brand equity (brand
awareness, perceived quality, brand association, and
brand loyalty) on consumers’ purchase intention of
sport shirts in Buriram United football club.

Method This study was quantitative research
by using online survey questionnaire to ask men and
women aged range 18-65 years of 400 respondents
who buy sport shirts of Buriram United football club
(home shirt, away shirt, and third-party shirt). To
measure the constructs, we modified
24-item survey questionnaire from previously
developed scales. Our study conducted multiple
regression by using SPSS 24.0.

Results The results revealed that there were

significantly influences of brand equity ($=0.492),

brand awareness (B:O.459), perceived quality
(B=0.464), brand association (f=0.758) and brand
loyalty ($=0.832) on consumers’ purchase intention
of sport shirts in Buriram United football club.
Conclusion Brand equity, brand awareness,
perceived quality, brand association, and brand
loyalty have the influences on consumers’ purchase
intention of sport shirts in Buriram United football
club. Our findings appear to be advantage for
managers to perform marketing strategies and to

increase their revenues and profits.

Keywords: Brand Equity / Brand Awareness /
Perceived Quality / Brand Association / Brand
Loyalty / Consumer Purchase Intention / Football

Club
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Abstract

Purpose The purpose of this study is to
study the elements of football boot products
and digital marketing tools that affect the Thai
consumers’ decision to purchase football
boots.

Methods The Samples used in this study
were 400 Thai people who have experience in
purchasing football boot at least once.
Questionnaires in Google Form were used as a
main method to collect data in this research
with 10C of 0.9 and coefficient alpha equal
of 0.84. Questionnaires Google Form were
collected from 5 Facebook including
(1) Genuine studs, hard to find, cheap price
(2) Rare football boots-genuine-cheap price,
huy-sell (3) Mizuno Nike Adidas Thailand
(4) Adidas Football TH (5) Nike Football TH II.
This study also applied statistical data analyses
with the determination of patterns in data such
as the frequency, percentage, mean and
standard deviation. This research also
undertook Multiple Linear Regression with
statistical significance at 0.05 to test the

hypothesis of this research.

Results Hypothesis testing showed that
core product, generic product, expected
product, augmented product, potential
product, search engine marketing, online PR,
online partnerships, display advertising and
social media marketing have affected on the
decision to consumer football boots with
statistical significance at 0.05. On the other
hand email marketing have not affected on the
decision to consumer football boots.

Conclusion Core product, generic
product, expected product, augmented
product, potential product, search engine
marketing, online PR, online partnerships,
display advertising and social media marketing
have affected on the decision to consumer
football boots.

Keywords: Product Component / Buying
Decision / Digital Marketing Tool / Consumer /
Football Boots
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