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Review Article

EXERCISE GUIDELINES FOR PATIENTS WITH OBESITY: COMPARATIVE
EFFECTIVENESS OF TRAINING MODALITIES AND CLINICAL CONSIDERATIONS

Tunyakarn Worasettawat', Supawit Ittinirundorn?,

Pakaun Suksom? and Daroonwan Suksom?!

! Faculty of Sport Science, Chulalongkorn University

2 Demonstration School, Chulalongkorn University, Secondary Level
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Abstract

Exercise provides significant benefits
for patients with obesity by reducing the risk of
comorbidities that contribute to premature
mortality. Typically, there are three primary
forms of exercise recommended for individuals
with obesity: aerobic exercise, resistance
exercise, and flexibility exercises. Currently,
numerous studies have investigated the
effectiveness of various forms of exercise, with
a particular focus on promoting weight loss,
reducing body fat, preserving lean muscle mass,
and enhancing energy metabolism.

According to a review of previous
studies, high-intensity interval training (HIIT) has
been shown to be effective in improving
cardiorespiratory fitness, reducing body fat, and
requiring less time compared to continuous

moderate-intensity exercise. Subsequently,

research has examined concurrent exercise
modalities, such as aerobic exercise with
resistance training and HIIT with resistance
training. These combined approaches have
demonstrated superior outcomes in terms of
weight loss, fat reduction, and muscle mass
preservation compared to single-mode exercise
interventions.

This article aims to gather various
beneficial exercise modalities for individuals
with obesity, providing a guideline for
developing the most appropriate and effective

exercise programs.

Key Words: Obese patients / Body composition /
Designing an exercise program based on the

FITT principles
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unidn

Tsroqu Ao N5 odedi dnnsazay
loulusnesnieundadnd §adudyminig
asnsaguiiddnueslan suainanonmuidos
v0an15tAnlsaludnnels osenarovia Taun
Tsanaoaldonlaziila 15AUIMINU LazAINAY
Tadingaudusu (Livhits et al., 2010; Kivimaki
et al,, 2022) 7191l nseanmdsmeduiFng
Uszaniamlunisauauiinin anlusfu was
ém%uqsumwimmw IINMSANITNIULINUI
n1seenNIaINIBLUURTnadutun (HIT) way
N1588NMIEINTLUUNEYN LU NS ARUY
welsOnsauAuuseeu Innannannseenfidenie
wuuinlunisanimen Snwsnananuie wes

VLANTIONINVDIN I LALALARDALADA UNAINUL

FeflfonUszasaiiorausanguuuunseaniidd
msn’?immzauﬁm%’uéﬂw‘hﬂé@u dendunuanig
Tunsaulusunsuluiiszdnsamundian
(Bouamra et al., 2022; Mengistu et al., 2025)
Tsadau (Obesity) fis annzfisnene
Tlosfuazaut ss19n1eu1nn1UnA wazvidy
Tsporuefeisidunaslafunsine luede
piduyAidadudananis (Body mass index;
BMI) 3nAnamdewiniu 30 July Fannlula sy
N15¥nw1 azdanaldenesieniesvinluiialsa
wnsnyou wielsasuiivinludodinnouse
Sumasle (Livhits et al., 2010; Pennings et al,,
2025) #ail lafinsdamnanyardriiame

TABUINITAILUAITIN 1

15199 1 Aeastinanieiulatuinig
N1SIANUINNY BMI (nn./x.%)
AAANAN AAALNLLAL
(Principal cut-off points) (Additional cut-off points)

Yaindnaunas (Underweight) <18.50 <18.50

WaUUIN (Severe thinness) <16.00 <16.00
NauUIUNaNe (Moderate thinness) 16.00-16.99 16.00-16.99
NRULENUDY (Mild thinness) 17.00-18.49 17.00-18.49
vaninund (Normal range) 18.50-24.99 18.50-22.99
23.00-24.99

vaminuAu (Overweight) >25.00 >25.00
noulsAeIu (Pre-obese) 25.00-29.99 25.00-27.49
27.50-29.99

Tsmeu (Obese) >30.00 >30.00
15AaIusEsU 1 (Obese class 1) 30.00-34.99 30.00-32.49
32.50-34.99
15ABIUTEAU 2 (Obese class 1) 35.00-39.99 35.00-37.49
37.50-39.99

13A97UTEAU 3 (Obese class IIl) >40.00 >40.00

(ﬁm: WHO Expert Consultation, 2004; Pennings et al., 2025)
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31A15197 1 L‘J“umifﬁ’wmwgl
Arydurantefulnvuintsul ely Useidy
azeauluunazuana Aadduaniy
(Alandu/uns?) wmafu vindnda (Rlandu)/
a'auqq (,un5%) (WHO Expert Consultation,
2004) i fiminAuagiinidvdinanis »25.00
nn./u? i ddmdnAy (neulsaoau) i
178018 25.00-29.99 nn./u.2 Tsreruadaiiing

A18 >30 taglAlkuIsEAuURIlsABIUDN 3 SYAU

i tdlunsimiuanis

fuiiumsduasrvausay

AN LA

laun TsAoausesu 1 (Obese class 1) fanead
178018 30.00-34.99 nn./u.% 15AIUsERY 2
(Obese class II) fiaaduianie 35.00-39.99
nn./a.2 wazlsAoausedu 3 (Obese class Ill)
flansudiunanie >40 sain1sUsediusyduaIy
oruduiiunisdrsrauaslydmsudsznsen
glsUundnivuszvinsvineidodaadan
fufiiraniefimunzaudniulszensyende

fslugud 1

NaAatinAwAI BMI

AMUEsIAH LN

v \ 4 v

T

dsdnarninnne

WHO msdauunmy }

3
U

701 v a
Ununiny

— T T T T T T | T 1 T T T T | T T T T 1 T T T T 1
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

T T T

Tsaguszau 1 Tspgauszeiu 2 Tsadguszau 3

Uil 1 Iadpdviliianite (BMI) dmsun1saniiun1sauasisuay

(#31: WHO Expert Consultation, 2004)

fufiutantefiviunzaudnsulszyans
¥12191%8 (WHO Expert Consultation, 2004;
Ahmed & Konje, 2023)

NNUIMUNAINI N UNT AR YLLIANY

Y

<18 nn./u.>

v a

dl ;(; ! a d‘ !
Aumidnund luiiaanudvanens

LD

WalsALNINpulARYtLIan1g 18-22.9 nn./al.2

%
o v A

Y1UINLAY TANULESTEAUUIUNANY

e ¢

MONISLN ALSALNSNY OUN ATAYUUIANTEY
23.0-27.4 nn./u.2

W fulsaeau danud gegadan

[y

futuIanIe 27.5-37.5 An./1.°

yidulsnoauguLss (Morbidly) »38.0

Y

AN./3.2
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AL1AVINI5AALIATIU U1IINTATY
Tade TnaunsaeSuiglasi

1. analuaunassmndsnuila sy
wazndauily ndanuaruiuaggnazaslugy
vaslnsndwelsanieluiod oluifu (Adipose
Tissue: AT) Fauvaitu 2 vilandn loun eide
ludue12 (White Adipose Tissue: WAT) uay
e elusfutiiana (Brown Adipose Tissue:
BAT) Tudagdunuriedeluiuadunenle
fivhnsndsezalnlay (Adipokines) Faflvitlu

[

N19AUANANAANSIILYDITIINE weiflewde
logtuvalasanizusnale Aaudeaiuise
Wasuduleduduiniaseu (Beige fat) o lng
lusfudihmasouazyasiunmslanduuazan
nsazaulutulusnenie unveyaaaulngdan
Pnmsnaaesludad wavunasiiinveusasiug

(Beige) &lutmiau Uia & Liu, 2021)

o

2. naufaniiimun (Set point) dadu
AuULUUAImMsUNITesurelsae U tagwndn
YOIUA Az UAAAAIUANLAYN TUT YIIN
lglnsnanda (Hypothalamus) Tugduwuuves

A o d Yo% = )
yafifivue Ao a1uaatuden nisagauludy

’g v v dl a ' v '

wazwindna 19 i fuundavasd gy ran 1y
luilglnsnandalaearuaululniinniiuesin
91115 wa o talnsiaidaasd yyiuanas

v 9{2 = A U >
seauinanaludonrsonsnluduanas Ny

AMUBEINBINNTIagas1eNa11Uuluy (Robergs

et al,, 1997)

3. 115U o uLUaINIIE W LaLUA n
(Epigenetics) 11 ﬂismumiﬁﬂémmﬁa (-CH3)
gniAnasuusiunusveavalsladu (O) luay
A1 uLe (DNA methylation) NS¥UIUAT
Wasuwlawaaivelusiudalnu (Histone
modification) waza1sidute (RNA) filunensiia
funumdrdynennuuanasdunisiinlsnoay
ismwmﬂﬂa LA AINITANOUANDIN BNITUSU
WOANITU LY U DINITUAENITEBNAIAINE
(Gao et al., 2021)

4. unuinvestoulyy MT1-MMP
(Membrane-Type 1 Matrix Metalloproteinase)
Aotoulsufioovaarslsivluansssninaugaa
(Extracellular matrix) neaulay MT1-MMP
dvui lun1saruauunived fuveslusy
Gﬁqﬁwaﬁy’qL%aijaqﬁ’ut,l,azﬂis%uiiﬂgw (Xia et al.,
2021)

5. touleal PSA (Puromycin-Sensitive
Aminopeptidase; PSA) oulasingluiwaa i
VUi gesnsnerdluaindaneaislusiu
(N-terminus) JunumdiAglunisaiuauludu
Tusu waveradudausdnisdanmuazimane
n1sTnurlnyveslsadulatunend lu'la
\Ana1nueanagea (Non-Alcoholic Fatty
Liver Disease; NAFLD) (Huang et al., 2021)

6. N15YIANTTYIININTIUNIIAE si‘ﬁlﬁ
TdvvranisviAanssunsmeianuluus o

nosnsndsadulsnau (Robergs et al,, 1997)
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7. Jafemsdaninaey Jadeiiinedves
ibAnlsaeu wwu nslyluiunisginsviruui
Wuly Bsguniuazdailudiloniasiuuindu

(Robergs et al., 1997)

¥ ¥
=1

sial anmnluniafinlsaeruludagdy
fafinsfnwnegiauevilvidadedanainuared
vsvenfsanmauesmaiialsneaule

ANIZININFOUNINITUNNGAINLIABIU

Tsaeruduaudrdalunisnelninlsa
lﬁﬁﬂmlal,?ya% (Noncommunicable diseases;
NCDs) 1w Tsavalanasvaenidon Anuduladio
a1 lsvasnidenauess Lumnuviiad 2 ugiss
wazdymauninda sialan lanlufinneldeass

=

dsmanonaidedianouteduasuinis 41 a1y
aunal (Aadusesay 71 veosnndeTinviavun
sialan) Tudwaud lsalufaneiFessiiieesty
TsnoruAnidusesar 70 laun Tsalauasmaen
Fon 17.9 aruAu ui$e 9.3 AIUAL LAKUWIY
1.5 a1uAY (Ahmed & Konje, 2023) waglu
dagtunurlsroudanudeulosiuniselsad
parnuaguaztfisinduilnannnzidulae
saunanelsa (Multimorbidity) 4 slsaoauius
Arwduiusiulsameuseda 21 viin awaluyiid
amzorudenuidswenmaiinnziule
nanelsawuudutou (Complex multimorbidity)
genyidminunAfe 12.4 w1 Wuaudedln
yananoundyiuniszlini varnnatouas
U9ty Ferudelsalunquitilauaziuniveddy

SEUUMUAUDINIT szuuuiela szuudszam

v o & «
natuilouaznszgn lsadalde wazlsnuziis
(Kivimaki et al., 2022) uananilgailauduius
nansialsAnAnludv gau1d lsanganiela
YULNFUINNNITRANY N1ILLADAVY VOLH B
= =2 o o ' a
AedlyaTen TUfITeldewmen1siinniiy
navnLaenA1aARY (Stenglein, 2017)
lspeudun1zAenolaldu (Leptin
resistance) aUAuidugesluufignuasseany
& A L v o
Nt o oludiu Feaulunsianeaiuisasnw
wrminlnduundlaluszezenilasnisaiuay
ANuAlaeinlvgdndu uagnseaunislandeny
a dﬂl ' a ¥ ¥ !
nsiinnizhenaauAuluyUlslinoiuazaus
MONITELALNITANTUAITOINT TANUBEIN
9IMIINUTY AINaLHENDN1TATUANTEAULING
Tutdon waznrstwmangylodulus9nie
(Khodamoradi et al., 2022)
TsApaunuazAlniuafu (Adiponectin)
azflniupAudugesluuiigniassuiaineas
lygdusinurfigrsInszauiinialuidon 15
nagyludiuuaznisnavaueinedugduduund
luydaelsneiu szdlniuafiuvanadienind
v dgj U ! ¥ a
n1sdniausesilusnenie iWuawnalnianiig
Aodurdu uwazvilmianisiuunueindulasy
(Metabolic Syndrome) n3angue1n1siaung
YDITEUUNINAEY (Engin, 2017)
lspoauiun1sviuiaundveud ey
naoaLdan (Endothelial dysfunction) ayniia

= PO ) =~
NADALADAUNUINATIIULTILRBY (Shear stress)

A a A Y A o ¥
Minannsiaveudenuasudsalsnynlvvasn
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eavenesa wu Tundneenlen (Nitric oxide; NO)
Insanloadu (Prostacyclin) wagloulndidau
flswa lawesinarlse oty unaines
(Endothelium-derived hyperpolarizing factor)
Juau lunsneanleniiunuimddalunissnw
aunavedTEUUVaeALden WU M3viaureude
Unaentdon Auaulane wasnisivalley
venden nuivenwaaid oyntevaeniden
loun nuf §nwIAlINann aveInaendon

ﬂ’lUﬂllﬂ’]i‘M@ﬁv’lLL@%?JEJ’]EJG]U'J‘U’EN%QE]@L%?SQ

(Vasoconstriction and Vasodilation) AuAu
NsEUIUNITUd If1vedon 1unssuIunIg
avanoidond udsinieduiden vilnidenns
ammﬁusuaqmmagjmaamam dedasiululn
\inN13gAduYeIaenaan (Thrombosis and
fibrinolysis) ga8lun151UE suwlasans
woedlowiudu Tu (Angiotensin 1) Uiy
woe3lotiuguy) (Angiotensin II) LAENITATY
nisontaulunasniasn (Inflammation)

(Kwaifa et al., 2020)

M99 2 MIvhauveawaaloyrvasniden (Endothelail cell) lunligunmAnasyislsneiu

K{nilgunng

(\WWoywianaanLiangunInn)

KUaelsndu

(WWaynilwvaaniaaniauni)

NSVYUFIVOINABALADN

™

N

(Vasodilators)

NINARIVDINADALRDN

(Vasoconstrictors)

lslnegnauaun urlpnes

(Procoagulant factors)

weuAlABENAUAUN UNALABS

(Anti- coagulant factors)

TNsNwALAes

(Growth factors)

A157nUINITONLAU

Inflammatory mediators)

€ € € > ¢« ¢

DUYADATY

> > > €« > >

(Reactive oxygen species production)

(Fan: Stenglein, 2017)
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N1¥NSIURAUNAYeLE 8 YNaBA
\HonddnuarannSiTuveIn1Tnfkasiin
N13AARIVBINITVYILAIVBINADALADA N1ILANT
o a Qdy QI ¥ v
auRaundiidussesisunureanisiauiln

= & o & o ' a
vaendonuwAleey Jailugainudesnenis
inlsanaendentaziila luyUielsaoiunis
o d‘ = d‘ o yd‘d %
Mauveudeynasniiendzidouasinlnnidady
a 2 @ o
\deavaslsanasnidaniaziila A11gn19veu

AnunfAvendoyvasnidamdudiiuiainiy

[
o

Unfvewmasmdeanasialale dasduda
lunsneonlan i adu way/m5edn1sudn
lun3noenlenanaslneiinanaiseyuadass
Suwopviveandiauaddd (Reactive oxygen
species; ROS) msa”maulu{wma
(Inflammation) A2uluaunasena19asi
lunaendenvenofnaruaia nsuenfives
wulandanszulunineenlenaind eyvasn
\don (eNOS), wavusudounn wWunalndAgyd
ihlgnisvinuiinundvendoynasnidenln
(Kajikawa & Higashi, 2022) w49 lafin1s
Wiguiisunisvieiuesiean 1 oy nis

¥

naenden (Endothelail cell) luyAfiguang
waryUrelsnerudiluntad 2
WUINNITINILIATIU
ns3nulsneaulszneunlenaleis
lawn n15USULUE BungAnssuvie wgAnssy
U1Un N15AIUANDINIT N158BNAIRINE AT
Snuwilaely e wagnIsHIRANTELNIZE191S

'
[y

wuanslunsshwilsaeiudusy fuseauveslisa

971 mmqumwaﬂiﬂ%’m LAYAIIUNT DUVDS
gﬂaa

1. n1svIvaeaen1sUs UL UG U
nANTIUKazITIN (Lifestyle and behavioral
therapy)

nMsUfuLdsungAnssudingUssasn
i 0UTUUSIN1TUF TR uA LUz lunis
U3l suindin @esaufanisinniunaney
AULDY N15AALUMLNY mﬁmuqaf?{u%}w WU N3
ANBINIST A INANDANNDIU NTTARADILLASEA
N5UTUUTUIULALAMNAINNITUBUNRY kay/Y30
nsUavamedala nstdai santintnesns
YosAsiinisunvn 12 asduszes 1 9 dn1s
fdunisaelusunsuantmdnlusseznatenns
uey 1-2 7 Sn1sAnmunaussnsiuassez e
i pas s uinve uLarUSuLHuL 05110y
TUsunsun13UsULUE sungdnssudvane
sanUszneu iWunsuaumauiunsusuasy
woAnssufunagnsa uy 1w nstaang
AuAA N15UsEYNNA 8 N3l ALg LS B
Tawuinig Wi esdsunvasnginssunisaniu
Finvosymna (Tucker et al., 2021)

WanuneAenisanndsanudile $uain
oMnsuasifiunslendanuriunseaniidanie
%:u;qLuyumsasyﬂmnz‘umwa"’amuﬂizmm
500-750 Alaunas3inetu Insarulnauarlnins
TyndauUseann 1,200-1,500 Alauaasinetu

¥ '

A1MTUN VY waz 1,500-1,800 Alaunaoinaiu

Y

Andun iy Uselovuniemddnazisuiulaiie

Y
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a1u1soanuninlaUstunusepas 3-5 uay
Uselgruainnisantnvinasifiuiueanetiies
ANTEAUYDINITARUINY N Tapo1adnng
Famnensantd iUty (>5%, 7%,

>15% wJunw) MNABINITHATNEAUVNINT A

'
a

89U uaz/viemnyUredusagdlafioanelunis
amﬂ%mﬁ’ﬂ (American Diabetes Association
Professional Practice Committee, & American
Diabetes Association Professional Practice
Committee, 2022) §9a18lu 1 Jarursaan
dnidnlelusyduuiunans Weinnisantiwin
uarAuaand s uazUd sulusilvsnanieieg
aunalunufi seiundsnusias dadu Suduned
NsUFUUs I suiilnannnisusTnauasly
Wé"wmiﬁjaa‘wmlaLﬁ'amaamﬁamiﬂwﬂu
iU iBauunuUsuAsungfinssunay
SaTInderdununmisesnann anmsAnei

'
a

HUNINUNTTEIA Y 3 UTEN1TNY8Liiung

X
fasululusunsunisandmin lown mdiygua
%38AIUAN (Supervision) NsatuanuniIsdeny
(Social support) warmsiuaulaguinisidy
#an (Focus on dietary intervention) (Wiechert
& Holzapfel, 2021).

2. M3INWINIYNITAIVANDINIT

nsanusutuuAaes v usinanfy
ﬁlw"wLﬁuiumm;ﬂqmmﬁmﬂawa‘”ﬁmuuaz
daasunsanuandn wuamnvesau Al
DLUSAU (American Heart Association) 3818y

Tsawalaungetusna (American College of

Cardiology) wazauimulsmaau (The Obesity
Society) 1(’%’?16'?’35Qﬁ’mﬂﬁq%éIUﬂﬂiLLuzﬁﬂﬂﬁiaﬂ
wraes laun (1) 1200-1500 Alaupass/Sudmu
yida wag 1500-1800 Alauwnaod/fudmiugene
(2) aAnas91uas 500-750 Alawnass/Tu
vy ann15usTnAuEnanLaTY89119) Nie
(3) LLusﬁmﬁﬁugﬂqummiﬁﬂhaaﬁﬁ’@mmi
mwszm‘wLﬁ'aagwmmmmawé’wm LY
LLu’mNmiu%Iﬂﬂaflmuﬁwq@mmﬁulaﬁmqq
(915U UVLAY; DASH diet) WUINIIATS
FUUTENIUDIMIST LU UDINTEAIINGTTUYA
Weananududlsaialouasnaoniden (01913
LLUUL&J@LM@%LiLﬁEJu; Mediterranean diet) N158m
mmilﬂju‘mﬂ (Intermittent Fasting: IF) #3@
gmsiiiaslulamsnan (Low carbohydrate
diet) N15USUFNAIUVDIE1TOINITUA N
(Macronutrient) ‘U"JEJam}Wwﬂjﬂlc; n1sLaen
FuUsEnueIsiiuAaetan wng Anfiands
fydszvueinsiulaluuluiausunadusiy
Tuupavi evzeelvsulauiusInduazanaa
#ranadle n15lynE RS uNNAuNU 091%13
anu1sathualy lunaun 1SS UUTEN US04
yuUe LilowaelngUas U tRaunisanunaeila
08198 UsEANE MMM Y 91UTTEnaneT undn
Tmsiuanslonandummaunuileons o

n3edesdl anatuaruisavrelnanwindnle

'
a o

ll']ﬂﬂ']"ILLNUﬂ'ﬁ%JU‘UigVHUE]WW'WiLL‘UUﬁTQL@ll'Vlﬁ
a o g = v = a
LAABILNINU UBAITIAUAITILVYUUUNAE IN

SuUseynusasaylunnasiowduial 1 dUan
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Lﬁ'aﬂhaiﬁmwﬁ’ﬂ5qwq§miumsﬁummmmaq
wavhlnau1sansiedeuntsTuUsEMUEIMS
Mnunmensetnlaruins v i eluiuugi
lgaéwmmmiﬁyﬁﬂgw (Tucker et al., 2021;
Zang et al., 2022; Pennings et al., 2025)

3. N133NYINIENITODNNIAINTEY

n5eanAdIntedunuImdfynenis
ﬁﬂmusuaa%wamauazmuqmﬁwwﬁfﬂiﬁa@umwﬁ
Und Taenuainisesnidinteuvuuelsdgnd
UszansanlunisandnsneuynueengueInis
wovednluylvyfdulsaerurisfonansnuuay
sj:qqmq wona il nseenfgnefinaunaTL
s¥MmINNIsRRNMATERUULS AU ukeTsInas
wadns 7 i uuslevunoquaind dund u
(Gilbertson et al., 2022; Cavalheri, 2023)
vl oRuusiivgUislsrousantids
MefiraminUIunans 150-300 ufineduaiv
w3epanmdsniefiinumiings 75-150 uniine
FUA STl neenindan1en1euseAny 2-3
afanoduam uenandanunsaativayulvy e
anngAnssuonds wu nmsiduiuay 2 wad
yndalus vionslatulawmudnes nnslegunsal
FARIUAINTITU LU 18507 05l 06905
é’ammiasﬁwﬂiz&j‘uuﬁﬁﬂwLﬁmﬁamiumqma
laiode 1,800 n1e ety Taduitus fun1san
dmfnuszana 0.5 89 1.5 Alanu (Elmaleh-
Sachs et al., 2023) Va1l 1Usunsunisdn
80nMM&IN18AITUTUAILALTTANINT 19N 18VDY

waazymna tnelauusirlndssidussduuas

mmmmmlumiaaﬂﬂ°wa°’qm8‘uaw:ﬂw
iieuSuuNunseanidenelumnzautuunas
UAAA ﬁ’m%UE;ﬂ’JEJUNi’IEJLJ’]WJ”IEJLLiﬂﬁLmﬂ%mJ
arsaaialunislonuivewwy veflode uay
seneufiames 1uny 1ieauTuliie eazeae
Tnanmstaunuivlunieannisiinnisidesis
(Sedentary behavior) ﬁgﬁﬁmam}mﬁ’mﬁuuaz

Tsapumstasunisanasuluiiniseannidenie

'
a

Wuusedn LLawﬁﬂL?{quamimﬁaam RIERE:
919, UAINULE 89n 0nISLA 8T Tanas
Aunsny ouveslsaialonazuasniden
(Tucker et al., 2021; Pranoto et al., 2024)

4. mssnwleglae

Wvnevasnslee fe waglnyuas
Uﬁf@mmmiﬂ%"uLﬂﬁaquﬁﬂiiuiéjﬁﬁuuaw{aé
FUNSUSURINT 101 N095190 1078 LA AF U
ndaninnisaninnin uazyaeluguufoRnu

NNSAALAADS LALAYNITADAIUNG bNVDITIINEN

¥
a

nemunsanuminlafady fudngiusinued
wandsUsEans nmeesenannueuEIllng
$rinogfimsantmdnussum 5-10% anelu 1
T Tngwifnaranuanluyas 6-8 Liouwsn uas
nslyenauisaantviindnazidusoviedla
107U 5% vesmindaud evioudululyen
Tngiluandunisaiuauaiuesine nis
LagN1TAUANF Y IUANNTILALAIILE X
wuiefulsadug wu Tsaumusazauy
Tafings wningUszdiasndunoavlafugiuma

)

N a Y o ¥ Yoo -
Faane i drngyveslsaslrunazlyiai osiislag
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o

fiflogdmiunissne audenistisanieen
yonanienantndnuisia wy 81 Glucagon-
like peptide 1-receptor agonists (GLP-1RAs)
Jeinafnonadns i lanaznaondonuay
§n31n151deT3n nsleenantivinasfiansanly
Tug Uaslsrerudidandaduianis =30 nn./u2
vide 227 nn./u? uaeillsnsu delynsaua
osuazosnmdinelulana @avminlaves
nsesay 5 1u 3-6 Wew) NMs§nwInenislaen
Tumsloiiu 3 Wou anlununisanaswesimin
i1 17 lglun1sanunidnlaun Metformin,
Topriramate uay GLP-1RAs tumu (Tucker
et al., 2021; Wiechert & Holzapfel, 2021)

5. 1135NYIAIENTTHINANTLUNIZDINIT

N33 EIAIUNITHIRANTELINIEDIMN S
(Bariatric surgery) mmzé’m%’w;dﬁﬂnﬂmgau
JUKTY Tneweusdlunisuidnazunnaeiuly
Tuunazusena lunansUssme n1519130MS

v @ [

wadnddaenigyluaansaaniininlaniy

> .

355 un1nou a2 ldunve 9z R asamdn
nsznzoslugfidendadinane >40 nn./u?
(Inelusndunoadlsasay laun TsAuamanu
Anuaulaings nieluduludendnund) vsed
aardutanie >30 nn./u.2 sauduilsa/
ngunsngau (ualugaeielde fsUsadnna
owini glsu Selafvuaveusd adedinanie
Wy >37.5 nn/u? wie >32.5 nn./u? fidlsasu
Lﬁﬂﬁﬁu) (Phanchai, 2013; Elmaleh-Sachs et al.,

2023) F9a11150%¥78and N @a11150AIUAY

Pndnladuszezinaiuiu LLazETQ‘U’JEJIMQU’JEJ
15AIUNIEINNTIATIN AAAINULE B9 BNITHN A
Tsavalanazvianndasnlandy 42% waransnsd
al a a ¥ dy
N5 edInainnnanunla 30% uenanni
é’qmdmmaisﬂmwé’qmsﬁ’mﬂisL‘Wﬂsm‘mi
~ Aa o ad =~ o« v ! o
Taun NG Ian a9 udedalni1n15u6a
NTLLNIZDIMITT ULUINIINITS NI LTADIUTN 1
Usgdnanngs (Baker et al,, 2022)
! U 20’ o = U d !
AsHIRRanUIuLNg 2 natnuan bewn
1. P59 USUIUB 1S (Restriction)
Wunisandnusunae i sialusasuuszniule
1AEN1TAATLIALALAIINYVDINTLNIZDIMT 1AY
Tusuniudilaaiudu
2. M58AN139 AT (Malabsorption)
Wun1sann1sgadundsnunasalsemns laenis
AR ORANIUUINAIUVBITEUUNILAUDINT YN
Tnemsloszagnsludladuas JaaTundany
uazd1seMslaussad (Wiechert & Holzapfel,
2021)
“ oy XY o 9 v
Waluuwunilleesulenissnulsaaiu
¥ a a a ¥ =3 = [
AEANASTA tegaSulelmAudaseAuaInIny
JULTI284L5ARIUAUNTTNYIN NI AL LAY
LW nu18989n15anwInL A tuN1SSNEILA A Y

sUkuulag as.ueafian ANy (Angela Fitch) wu

[N
=

msﬂ%’umﬁaquﬁﬂssmmmzamlumi%’ﬂmwﬁ
A1 BMI > 27 nn./a.2 wazillsasaulaediidmang
994N15AAUIATNT 2-5% veaiming wavly
ﬂq'mﬁymmm%’ﬂmGTastsmuqmmmsLLazﬂﬁ

Snwimeenlamniilivunglunisanuining 5-
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C @ ;
mnﬁmuwmmwLﬁmmaqﬂmw

1 o
AsiN Ay Yol

= a 4 v
Wi%&lﬂﬂ'ﬁiﬂ‘l‘}}ﬂiﬂa’lu

BMI>40

BMI >35 fiulsasau

BMI>30

33n155nW0

»

BMI >27

ad

fulsasau

a Nk

HIRANTELNNZINS

DV

n1sldusagulunszwazeas

MINEA8EN

ATAAUANBDINIG

20-40% LU antiwiin

T 10-20% (U wunganuniin

5-20% U antnuniin

5-10% Uwuganumiin

-

msﬂ%’umﬁﬂquﬁnﬁu

a% |‘
e .

‘:Q

=3 ; 2 2-5% Wnunganumiin

SUi 2 fissfinnssnilsaoru Wannlay ns.uesfian fAng (fun: Tucker et al, 2021)

d

20% YoM N7 aauiu A1 BMI >30
ﬂﬂ./m.zmﬂm%’Umﬁ’ﬂmmami%’ﬂmﬁ’mm
ﬂ’]ﬂﬁanaqui‘UﬂizLWWSE]’]Wﬁ wavIngian BMI
>35 nn./u.2 wardilsasaunioda1 BMI >40
An./u.2 A15lA SUNISH AR AN ELNIE NS
Wit ot munelunisanuandn 20-40% Ve
Ymiine (Tucker et al., 2021) ﬁﬂugﬂﬁ 2
n1seanfdanielugiifininzdou
n1seannIasnIgey alauaLty
nagnslunsinwilsnetuualsai3osiiienvos
fulsne 1udfl §Usedndamn an1sUTulse
03AUsENEUYDITIINY 1WvaneAenisantimin

n1seanidenteAlIsiianslyngsulngan

(%
[

W BLALNITAAUINUN WASKNANNAIUNITOBNNANES

Il

ﬂ’]EJL‘U’] ATehkik) @%@ﬂLLﬁazuﬂﬂaLﬁﬂﬁﬂNam@
[ H v o ¥ ! ° 13
misﬂmumuﬂwaﬂaﬂuiwzmﬂ@amqa%m

NANISANEINA NIUNITI1N1TeNN1a9n 8L Tu

v
a o

Usgianusnanlvduluseamaslalugddimdn
Aunarlsneau lnslanizniseaniidaniouy
wolsdniidanumings uazniseaniidanisuuy
WUNAAULUN (High intensity interval training;
HIIT) Fsenaidumadoniifiuszansamanniian
sumzﬁmiaaﬂﬁwé’qmmwuLLiamﬂulwmaﬁaaﬁqm
Tunsanlasfuluresnas (Chen et al., 2024)
sULUUNN30DNMEIN8UA A UTELANE IHAR B

#1598 N1ESNLEU (Inflammatory biomarkers)
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Tur Uaslsaaudi unnn 19t uainn1ssausy
A1SANEIT NIULINUIIAIUNT DAL 28 ELIA7
Y99n1309NANFINEFURUS A UNSABUAUDIVBY
415094 N8 NaU warn1siUa sunas
panUsENaUYeIs 1IN uduius funadns
YDINTOONAIRINY WATNUIN NTEONFISINIE
WUUNEURNETU (Concurrent training; CT)
N158nNIaINI8LUULElsTN LagN158nNIE
neuvuntnaauiundugluuuniseenmdaniy
fluugihdmiugiaslsroanlunsannissnuay
Tus19n18 (Chen C. et al,, 2025)
MINUMUUNAMLEEITusTUU WU
drufunisanimdng Tedulusiene Tosfuly
goemos uazluuludu saudenisanainusy
Tasin wuzdlulaTusunsueaniideniowuy
wolsTndifinrundnuiunans wnegielsiniy
vmind anlalnoid vavoy i Ussui 2-3
Alandy @ wdunissneruianaud o5emang
nsantutn wurdlnlelusunsuifnoeninds
ﬂ’]EJLL‘U‘ULLix‘lGT’]uﬁﬁﬂﬁﬂmwﬁﬂﬂﬂuﬂaﬁﬂ—gﬂ GRIEAT
nsifinalvesdugdu (Insulin sensitivity)
wazni1siiw udussan nialavazlan
(Cardiorespiratory fitness) wuzthlveanmas
mai(ﬂynmjwmw luanazidunisesndidanie
wuuLelsin N1508NANEINELUULINY %0
N150ONATAINTULUUNANNATY SINDINISAN
ponmdenisuvundnaduiun Taoneeinis
ﬂizl,ﬁummLﬁ'aqgmﬁ’ﬂaLLaz”L&T%’UmiQLLamﬂ

¥

LT 82910 d1MTUNISITUANTTAAINNANMTL B

(Muscular fitness) wugdnluuluswnsunIRn
DONNIAINIYLUULIIANTULN 89D819LA 87 K3 D
S7UAUNNSENBBNAIAINIELUULBLSUN WBNaINY

o

FIUALULUNN ULAULN 877U NARYDINITOBN

'
o w

maamw}amim‘uﬂmmmamﬂmmumzmﬂ%
WEIU MRS UNAENEYBINTHIFRARLAWITN
(Bariatric surgery) #agn135U5UUTIAUA NG TN
WREAVNINT A TunszuIUNITTANISISAD AU
(Oppert et al., 2021)
nseenfdimenuuLelsdnislusey
ﬂmﬂmqLLazizﬁuqaﬁwaﬁiamiammaamaiaa
5741 (Total cholesterol) Tasnaeelsa
(Triglyceride) wag woadiea (LDL) §lunaniu
Aseanmasmenvunelsdnessmelioszyie
\Levfuea (HDL) uazanlnsnaiweolsalaosis
FALIY VUTT N1500NAIEINTHLUUARUY 2
(Interval exercise) a'wam'amiamawaq
lnsnalwelsn AoladLADI0aIIN LavLeadLea
Wil N15anatvotLean Load LA 879 09fy
szevianluseniidinielnednanuduius fuly
Wauan (5zezia1luni1sesnnIaInIgluy
wolsTn8 IUIUD IHINANINITANAIVOILDAR LD
Tuidonlugae15A991) (Chen Z. et al., 2025)
T3 Tuin15Ane109n150801189N18kUY
NaUWa1U (Concurrent training; CT) Fadunms
panfdINeAiUsEneun N SANLUULSIAURAL
Frandusaufuniseaniideniewuunelsinme
e nurnduniseandidiniefidussansaam

11N on15UTUUTRUAIUBaTYU (Metabolism)
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wazn1svineuvesialanazviasniaen sIuDINNg
andnAIUYEITOULDIRATAYINN (Waist-to-Hip
Ratio) TugAduhminiiukaglsnetu (Mengistu
et al., 2025) WagdN155189 U0 INITEDNNIRY
NMuLUUNaNRa Ut Usednsainlunisan
Wosualaulusienie lasndiwelss was
TosTuneafiuea (LOL) winlvduioviuwea (HDL)
Touisatufunisesniidaniouuunelson
(Monteiro et al., 2015)

uenand Seiin1sAnwdenisinesn
A& IN1ERUULS IR U (Resistance training)
sfunseanfdniefinumnuiunalsess
ml’eJLﬁ'Ia\‘i (Moderate intensity continuous
training; MICT) wagn15Neonn18IN1u LUy
L3590 1u5 20 UReTsTAuUUNY naduLUA (High
intensity interval training; HIIT) 6 dUa1%
A9Nanno0IAUSENOUYDIT19NY AUAUladiA
n1syeIuYeevanntaen laduluiden
WAUDATY WALALSIANINNIINET LA 8% B9
AuaunIn (Health-related fitness) luan3de
nansauidulsaeauuazinnyneudulsany
fulafings (Prehypertension) el Usunsa
N1509NANEINBLUULTIAUT W ULeTsTnLUY
winaduund dszezna1nisidnduna 1ndus
Uisﬁ‘m%m‘wmﬂmﬁiuLLﬂ"uaﬂﬂﬁﬂ%’Uﬂqﬂimﬁ’U
lufuluiden Fsferdusuuvunsesnidsnied

Tauesunlanad (Yu et al., 2025)

£% £% <

91091 1A NA 17119 198 Uz L ulA 21
nseeniideniefizsaniimn Togdulusienie
logfuluyemes nssnavlusisne waglusiy
ludenleAdoniseannidaniouuuwelsdn
N1509NMAINIERUUAS U hazN1500nA183
AMERUUNANNETY TudIuve IS ung asnw
wanaul evaisiviinisanumdnalseanias
ATYLUULTIA LT IUALE qulﬂmlﬂfuﬂ’nﬂ’u
WUIIN1500NANEINIBLUURALEIUI L UUBN
fdnewuuLelsianinaduiusuiunisean
MFINBUUULSIN1UMSBNSeaNAEINBLels
Tnfl AuminUiunalssuiunsesniidenie
LLUULLiqgwuﬁguﬁﬂizﬁwﬁnﬂwqmbmiﬂ%’uﬂqq
serUsznovvessenie ludulusienie lTufuly
LA 90 LaTNITALASUANTTANINNIINIET

¥
a v

WA EJ’JSU’eNﬁJUE‘i‘Uﬂ’W‘W NIl AUNTnY0INIT09N

[

ﬂoﬂﬁﬂﬂﬁﬂﬁIULﬂuﬁlﬂﬁﬁﬂiy,mlE]LJ’WiﬂJ’]SJIUﬂﬁaﬂ
dminuaziiunanile saudesrevialunis
sonfdenielunnazase FadunsnunIuds
Usglogiuazuuinianiseanidanisuuumels
‘ﬁ‘ﬂLLazmiaaﬂﬁ']é’mmeUngmius;ﬂ’;sﬂsﬂ

9IUIAA Y
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Uszlewilveanisaaninaenieluguae
TsAduy

1. Usglgwvenisniseandiainiy
wyuKalsin (Aerobic exercise)

n1sdnesnniasniswuukelsdnd
Usgansnmlunisanseauveinisiinnisdniay
Tusamsuasii ussuugiauiulviusnanie
nslandsnuesnaifioslunisiineandidsne
wuusalsn ‘VT’ls[,vgilLﬁﬂﬂ’]iﬂiW?Uﬂ’]iﬂ%JUfgf’JﬁzﬁU
Tuanadiiulsslevinededeluiuuazisaa

[
v 2K

pdauiu dalunsineanideniewuuielsin
~ ! ! Y] =~ a? o
Faflaruyaelun1susulasugidauiuuwagnis
wnatywasulusieniela virluaiunsaan
AURAUAANIINITIRIRATEY T LA 82U DIAUNTT
Y] = ' ¥ & ~
sniauganulunquaneiu wenanianudenles
' v = v o v v
5¢1119l5ABIULATHNELS 019U BInulAAI8nNS
HNaannadInI8kuuLelsun N158BANIaINY
wuuselsdmduad oaflon lynuvuauazln
v “aAa ¥ Y] ) ¥
NAGNS T A buUN15UDIA ULAESNYIITABIULAY
= v ‘Aa a
U259 HAANTNALAAIINAUAINITAVDINITHN
DENNIAINIYBUULBLSUNIUNISTANNS
29AUTYNBUVDISI9N18LAAISUSUIATIATNS
& A ) . .
wiatdalviiy (Rosa-Neto & Silveira, 2020)
= dl U ¢
91AN15A NYILA B3R UYL e U VD9
n1sineanniaentekuukelsinlunisusulse
laduludenuavaasluualiuluyUislsnaiu
WU21 Asneanfdaniewuunelstnidusian
12 dUaudarusrelulvdunoanwea (LDL)

waziaufuanad wazluduLevdkaa (HDL) Ly

[
=

d9vu (Karacabey, 2009) YNNG N15ANYI

a A

fegvuuuniseanmiaenisnuunelsiny 4
Uszansnmgenenisanlusiulusisnie lufuly
Won N15USUUIINITVIIUYRINaBaLi an
Faduamgluninfalsamenseuniolsnsuly
yuUaelsAarudnuining 9nn1sisuiisuns
Aneenfidenieuvuneiiiesfinnumtnseduli
na1d (Moderate intensity continuous training;
MICT) AUNTIHNBDANIEINT8LUUNUNAG ULUN
(High intensity interval training; HIIT) U3
dlevhnisinesnddsmens 2 sUsuudua
8 dUAIMN1500NMAIN1LUUNT AEa LU
:ﬁﬂizﬁw%mwa{amuﬁummﬁw@wawam
1den (Flow-mediated dilation: FMD) way
U¥uugslvanssanmialanaznaonidend iy
11NNIIN1SERNAEINIERUURBLT e eflAumn

seauUIUNany (Sawyer et al., 2016)

(%
Y o

Wil Sfanuan ndseenmdanenuuady
yasluiuiiasmeifinnnudavg uvesaenidon
Tluvaieii n15eonMgeanIsuuUnA oLl 87 A
wiinszauliunasluinnisua suslasann
f{aumsaaﬂﬁﬁé’qﬂﬂaluﬁgﬂwiiﬂgwquuiuaa
(Worasettawat et al., 2021) Tuidineau
dlefinsflneanmdsmeuwvundnaduiunisiln
ponfdimeuvuminaduiunilennumingsn
(Supra-HIIT) vdwran 12 FUamnuan vamsiln
wUUntnaauAuNISHNeeanA1aINI B UUNLNaaU
w1t Ty Aumifngaunn (Supra-HIT) dawa

iﬂ@ﬂ’]iﬁ(ﬂaﬂsﬂaﬂﬂ’]iLL‘ﬁ\‘i@U’J‘U@Q‘MaQWLE?BG]
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(Arterial stiffness) AIMURUIAIVDINADALA DA
(Intima-media thickness) LLasmmﬁwsjwuaa
waamﬁamﬁ'uqﬁu (Chuensiri et al., 2018) Wag
dlowFeuidisunisilnta 2 ?jﬂLLUU‘EJJ’Ng]J‘ULﬁUL’Ja’]
12 &Upt Famurnnisinesniideniewuunin
aduluiasnadnonisanbuuluy e v o
(Abdominal visceral fat) laAnainsoeniids
A1BLUUA oL 997 A UM SR UUIUNEY
(Zhang et al,, 2017)

Fafuagulain nseanmdanieuy
winagduiud awdunisesnmasnisuuunelsin
vilanisfiuszdndnngenonisvisanlusiuly
sreme Tusiuluden wasdeaevinluialouas
waoaLdeniinsvineui At unazdanumL ey
Tugduuumsiineansidsnienuuuelsdnlugiae
Tsroausnnae

2. n1599nnradnirguvulvisigu
(Resisfance exercise)

nsilneeniidsniowuuleusimiuyae
Tnaruguszduianaludealaddyu Sn1ands
Tnsveesluuilvnanuilouarauesinausiuiu
éwae{mﬁuaL%Lﬁmﬁumaqmz@jml,azﬂgmlfa
La%cylﬁuimLLazﬁmmmumumnﬁﬁu 59dwmans

ﬂ'JWlILL“ﬁQLLﬁQ ANUDANU LATNAIVBINAIULILD

' [
a =

WingsWula §an15dAneann1dInIsLuuLIInIY
%‘mSﬁ’mmmaz%’ﬂmmwmqs] lawn Agve
[ < P Y

SNLEU uwISe lsAraenldanuaziiila Azausy
@ou AMEduATT LsAaluminu Jadenenisunas

AMzI1EUe ANudulaings ndzueulundy

9In15U2endsans quandn n1siad eulnad
Anund Tsnetu Tsavaidew Tsanszanwgu Tsa
Uan lsavaenidenaiutats uaglsanasniden
aues 1duny (Fiatarone et al, 2019) ALy
ﬂ’]i@@ﬂﬁ’]ﬁﬁfﬂEJLL‘U‘ULLiﬂgﬁuiuélﬂ’JEJiiﬂg’lufﬂ%
Pgannsaydonanaiuievieannisguyids
AMSIHARAYNE 19U D95 19N 8Vl Lae
orvrluduanenisanunidnos 1aiulada
uenaniifienaiusslevuneauamifisiiuain
msaaﬂﬁ’ﬂé’qmaLLUULmeTﬂulus;ﬂwIiﬂgau YU
nsUfulgatadoidvaveanisiAalsaiilanas
vaeadon uarlsawm sudladedeses
ISﬂL%‘yafﬂ’Su‘] (American College of Sports
Medicine, 2021)

3. 1195090701890 18U Y UNTUNT Y
(Concurrent exercise)

151897UNIANBIDINTNANNEIUNITEN
poNANaINIBLUULElsUnAUNISHNBRNAIEINTY
LL‘U‘ULLN@TW (Combined aerobic and resistance
training) Tug i sorudwalvnisluavondon
asaandenisdatunislvaveadont udams
(Peak Laser Doppler Flowmetry; Peak LDF)
LLasL’Jmé’mwmﬂwamauﬁa@ﬂ?uﬂmﬁ’mqqﬂ
(Time to peak LDF) Tunquiilasuniseendas
ABLUURANNETRNTY §eustaen1sviauues
vaeALiensEAUlanIa (Microvascular) da31y
Baneuantu (Suksom et al., 2014) wazn1siln
2ONNIAINTENANNATUNITOONNIAINTE LU

LalsUNTIUAUDDNNIAINTYLUULTIA 1UT



2138159e1AIAAIN1INNIMALGYUAIN T 26 aUUT 2 (WYuNIAN-G99IAN 2568) 17

Usgdns nrnanndi aalunisuiuuseaninnig
197U (Functional status) A SEAUANNEINITH
vosyanalumsvhAnnssludinusgsriuluge
15021 (Villareal et al., 2017) wayusnani
JagduiinsAnwifiagduuunisineaniidenie
LLUULLaIsﬁﬂmuvjﬁ’umiaanﬁ’]é’mwwmmgm
(Concurrent training) W3y uULABUAUNITAN
20NAIAINILUUUL 87 (Single-mode training)
laun Msilneenfdanewuunumiu (Endurance
training) W3on1508ni1dIn1BRUULIIA Uy
’SJEJEIuél’JUWU’JI’m’]iﬁﬂBEJﬂff’]éjﬁﬂ’]EJLLUULL@Iiﬁﬂ
mngﬁ’um3aaﬂﬁ’ﬁé’qmEJLLUULLN(;{WG&';EJU%'UUEQ
29AUs¥NOUY09319n1e Yaeanluy annis
aydonanuile wavaussonwlvaoulafiauas
n1ela (Cardiorespiratory fitness) Ta#nan
N1999NANRINIBLUURENAdULUT (HIIT) wazns
aaﬂﬁﬂé’deJLLUULLiﬂéTﬂu (Bouamra et al., 2022)
®ANNISARUALUSUATUNITODNANES
A8 (Principles of exercise prescription) Tu
KUael3A3U
AsAmualUsLnsuAMseanmdimetiy
ATSTINUAAIILY B (Frequency) 313N
(Intensity) sz8zL3a1 (Time) wazUsewnn (Type
or mode) ¥84n1500nANEINIENT 8IS 8N
“udn F.LLT” 91aindnfinesimuaunnaieiy
U sTuegfulssinnniseanidanis (American
College of Sports Medicine, 2021) qn1snuniu
uiseegadussuulasenuwuanienisin

panmasnielaglanannis F.1LT Aaunsaunu

miﬂi‘”‘uﬂiﬁaqﬂsﬂszﬂaumaﬁlwmwaz
aussammiiilauazdonluglvgiiiulsnoiudad
n1399nm1aINIEkuULe]TTn (Aerobic
exercise) (O'Donoghue et al., 2021)
1) i (Frequency) 3-5 Su/dunnm
uaz 30-60 WM
2) Aunin (Intensity)
AUNLNES (High intensity) >65%
VO2max %38 >65% HRR %58 >75% HRmax
ANKdnUIunans (Moderate
intensity) 45-65% VO2max %38 50-65% HRR
%39 >65-75% HRmax
nIeUsziiumundnueInITeen
f1dan1891n5EAUA211LNT 08 (Rating of
perceived exertion; RPE) dlnasesuAinaiios
0-10 AunnszAUUIUNaIELNaAILT DY
56U 3-4 (RPE of 3-4) s3AUAUNUNgIaLNa
AW asERU 5-7 (RPE of 5-7) niausuidy
ANAMILAUANUNTNTBIN5EDNANAIN1E LN
Uunan9asmaiun1sn iy 100 n1Ineuni
w3 1,000 n1ame 10 wndl Walduusilmaule
3,000 N9 30 W7 ALVTNTEAUgIIEN T
U >100 N1IRaUNTt (American College of
Sports Medicine, 2020)
3) 5894787 (Time) =8 dUAv Asin
p819UBY 30 WiimeTu (150 WitmodUn1v) uas
aoauiiudy 60 uniinetu (300 wifinedunin)

wWiadinnseanmaanieluszauuiunails n1sesn

'
[

MaINentnuINAITITIRdmTunauiaunsavi
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lau3audsulonanidsnisluszduaiumiing s
ware1988nA1dn1e 10 U1l Aeeq avayly
aef'mm'aLﬁ'aﬂmya"m%’m;ﬁ'L?uaaﬂfﬁa”qmEJ
SLmJIﬂ (American College of Sports Medicine,
2021)

4) ¥ AUIN1TDDNN1AINTY (Type)
$dnvaIn1sidneannidanieuuunalsdnd
mmzauﬁ’ugﬂwisﬂ&m U ASALARUYA B
5 amens Judnsenu wunelsdn/esnidenie
Lf]‘LJﬂ’qliJ wieL$e Wiudutule 11910 lauaLne
wazfanssunuineslyarueanumnainrane
pAURDT Lﬂu(}Tu (MclInnis, 2000; Sawyer et al.,
2016) N1 NBDANIAINIBRUUNL AAFULUD
(High intensity interval training; HIT) 1du
nsilnniseenmasnef dvisadusenanewaeii
9anNMEINIENYNA U197 00NAI8INT8LUA
wsanegafn (Tschakert & Hofmann, 2013) U
Yudnserulasaduiusznitaninunidngs
(90%VO,peak) 1 unfifugaawn 1 w1 (1:1)
g 10 A% (Smith-Ryan et al., 2015) Lagifiu

=

¥3 93903 1AAMINge (90%HRmMax) 4 Ui
aduiuYa9Aunlnen (70%HRmax) 3 w1l
¥91 4 58v (Gerosa-Neto et al., 2016) Jupy

niseendraintghuuldisiggu
(Resistance exercise) (O'Donoghue et al,,
2021)

1) aud (Frequency) 3 Su/dUnv
Juag 30-60 W

2) Anunin (Intensity)

AMUYTIng e (High load) >75% 1RM

ANKUNLUI-Urunane (Low-
moderate load) 50-75% 1RM

ﬂ'asmLﬁ'mf’mﬁ’mﬁ'aw”@ummm
wiuswazanananuile M%@iﬁﬂL%ﬁ@Uﬂ’J’]imﬁﬂ
526U 8 971 10 (5zsu 0 wnffu Tuwiln sedu 10
wAify minuniigafianansavinla) (Fiatarone
et al,, 2019)

3) szwi1an (Time) =8 dUAW 2-4 119
gn 8-12 ﬂ%ﬂﬁ@ﬂﬁjmﬁmﬂgwmﬁwé’ﬂ Sﬂaéﬁq%m
(wenerumuaslnend u-adly 2 3unf) snads
quwﬂ';sa'mﬁ'qmiuﬂ’liaaﬂLLN (Fiatarone
et al,, 2019)

4) ¥avIn1508nn1a9n1y (Type)
aaﬂﬂ"']a”qﬂ"]aﬂmaiﬁgLL,inmiuﬂfiuﬂgmLﬂfawé’ﬂ
mmmh?qﬂﬂiajﬁlmmﬂmw LU 1A B3rIUA
Y (Weight machine) Yrminea (Body
weight) U154Ua (Barbell) sutua (Dumbbell)
g198m (Elastic tube) Wumy (Fiatarone et al.,
2019)

5) Y¥N1508AMEINBLUUNATEY BA ©
(Muti-joint exercises) 8-10 117 \uung usin
ﬂﬁyﬂm‘ﬁaméh (Fiatarone et al., 2019; American
College of Sports Medicine, 2021)

N1500N718971OUUUNTUHATUT
P21unUngs (Concurrent; high intensity)
INTNENNEIUTDINTITEDNANRINBLUULBLSTA
fiauntngatun1seenmaInIBuUULTIN L

ﬁi‘gﬁmﬁﬂq\i (O'Donoghue et al., 2021)
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N1500N71890 14U UNAUNTIUTADI
wintuI-Uruna (Concurrent; low-moderate
intensity) IN1SNANNAIUVDINITODNATEINY
wuuwelsdnfinnuninuiunaisiuniseaniids
mEJLLUUmeywuﬁlifzﬁf’mﬁ’ﬂqqLm-ﬂmﬂmq
(O'Donoghue et al., 2021)

JaA25NA15U IUNISHNBaNNIaIN1Y
TugUnelsadu

1.1l edalusunsuniseeantdiasnie
dmsuy Uaslsneau sndunossedaseds
WJumasii ondnid sanislelusunsuee sy
WIUNEAL LNSIEUINLAAY B ANATAY i 0
maﬁwlﬂq'mmimmﬁuLLazm"ﬂﬁwqﬂmiaaﬂ
Aaanela (Guedjati & Taibi, 2023) A35L89n
nseanidaniediluneluiAnsunsie Tag
MANLE 09AINTIUT T UTINTEUNNGIT 9071949
naldenetenad sutmin ideniansuiinszau
ﬂéjﬁmﬁjaﬁmimg iy nanilonds vionanuile
PITOU Jonoazlnn ﬁww%’ugﬁt,ﬂﬁaulmﬁméw
TsianIsiuun1sAa oulmvesnauilovalua
foraduuselovulawuiy (Kudchadkar et al.,
2024)

2. 5 Uanlsnoaudaanand vaments

(%

V1AL UUDINAUL PUINTU LT D99nU T ne"

=

A UNNAILTINAUUYBH BN LU LALALINNLL ®
SEAUAIMUNUNVDINITODNAIAINTELN U U
= ! i ! [ q' ¥ [ 5
ANULAS 8RN BYBR BN LN UAULUAIY AedU
UL IS UINNN159DAAIFINIENLAIUNTN

yagwazlyiarduauninazanuinintaluseau

wil a3 snooifinpundnlunisdn (Guedjati &
Taibi, 2023)

3. lurnasunuveslusunsueeniads
n1e ;Eﬁmwg'mﬁngﬁﬂmﬁ'aagwiw o990
aussanmmialanazUonsn vlmanaiula
savlunsilnuazluesnnyiine friunsifisag
winvesn1sesnmdinises19aesiduaoyly
Fadudeddn Wieanasuluasavimedosta
wazUestunisuniu (Guedjati & Taibi, 2023)
AITLE BNLUINIINITOONAIEINIBT LUINaE
vlnase 1wy mil,ﬁuﬁym VU UIIU M3 en13
Moyl (Kudchadkar et al, 2024)

4. i eanmynuazynwiuminly
Tuszezenn astiunailuniseeniidemelale
9819UeY 250 Ufinaduai (>2,000 AlauAass
nodUn) veen15enIdInIeT AUl n
UIUNA9-g ¢ Lﬁl’eJUiiqLJWM&MEJiUﬂ’]iE)Bﬂﬁ’]ﬁJQ
n18 2250 U AITANINTIUNIINIY 5-7 TU
nodUn1m (American College of Sports
Medicine, 2021) A25L7 10 M8 §117UN 12
Tunn avFurl 95190188 v indnanasn e

(Kudchadkar et al., 2024)

o¥®

AW nAukarlsABIua NS

LD

5.
draunanssuNIeNIY iuzﬂLLUU“U.’NL'Ja’lagju‘]
waneasen oty Insunavasarsdseesiian
9819U88 10 U7 nSoLud unloAanssuly
FinUszarTumIundnuiunas nsazay
Aanssunnenieuuuidugieg ey

n1seenfasngdmsuyiinedngAnssuilasds
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(sedentary) wagiwulon1alun19is unuLasy
TARINITANAINTIUNI9N18 LA DY 19M DL B9
(American College of Sports Medicine, 2021)

=

N o ~ ¥ ' ¥
n15iad sulmiludanied @navigasyaeln
Y o ¥ o P £ o~
wivdulsroruannsandouiilalnatu §9819
asalvlyndsnuuindunazlasuuselevune

UMY 1w nsEaulniuunsTuIIun

¥ '
=

Tuwnaziu (wduegAuamisa) uaznose uiy
Srununalusssuilulula (Kudchadkar et al,,
2024)

6. N1500NATEINIEUUULTIA 1Y
9199261 AL uT s evona 1Ll suas
ASYIMUNT 989519018 (Physical function)

Tun A dvdniAunsadulsmaiu uanand

Y
1% '

A13L9159UN1508AMEINIBUUVURSIAIY §9879
ylmAnUsslovunegunmfiadiy 1wy n1san
Jadevd vevadlsaialavazvaonidonuasy
Tsawmusudafadoidswedsasededug
(American College of Sports Medicine, 2021)
7. ﬂ';sm?smlwmsmywmiauq'u
$19N188E I AL LLaziﬁLaaﬁﬁuvgi'Nﬂw
W EINETENI 1A a8 2901570 N15A19UA
Wanunefidaau warfnnuanuAunu1egs
aoviies avwsinlenalunisuszauanudnsa
voslusunsuniseanidsnieluguislsnoaula
(Guedjati & Taibi, 2023)
danansanntavlunisaaniiasniely
;j'ﬂ’:&li‘sﬂé"m (American College of Sports

Medicine, 2021)

1. ﬂ’JSG{j\‘lL‘J’]‘Viu’]EJLﬁl’e]i{IQLJUﬂﬂiaﬂ
vinitnluszordunazsvozenn lnsdadian
dmineseuey 3-10% vesimings Suavly
STEULLIaN 3-6 LAOU

2. pasdaimunslunisanndeauiile
9n3uslane s (Energy Intake; EI) uiteln
Aanisantudn Amrsaandeanudile Suainnis
$uUsENIUeIMIs 500-1,000 AlanAasinetu
FaivanediazyilmAnnisanuindnasle 1-2
Uounnodun1a (Uszua 0.5-0.9 Alansune
FUa) n1saandseuannisuslnaemsi
ArsvisauAuntsanusuianisusiaalesiuly
91915928

3. AsanuInynLAuA21 5-10% 819
GTENI{{M'iﬂ’JUQiJﬂ”l'i'%JUﬂ%Vl’]uleﬁ n1588N
Adaney LLﬁzU%JUwqﬁﬂiiuﬁJ’mgﬂ"ﬁu uadmiu
pilunouauasmantsUsuAsusuuuumslein
M5¥NEIMINISUNNE LU nsleen wien1skada
onadumadeniimunzasle

4. 9rsAdngausiuan (Very Low-
Calorie Diets) anunsad1iandsanuggalafs
1,500 Alawmaednetuszvaslnimdnanasla
gyl BT suRUN SN S uRUUT ALY
ﬂ’]i’J’NLLNuﬁjaa’lVﬁﬁ.ﬂ’JUﬂﬂJiﬂEJLLWVIET&THGL?;’
anefuyana uarlyifssrozsnadunity

5. 1 en1sanundn i la nawayd
Uszdns armansUsnuin i@ avn uguam
tinlavunisiiflueygy e LL@SE;J:LE?JIEJ’J%WEUWG?’]UMS

[ ¥

panmdnieiuyaranduivdniiuuazlsneiu
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6. A15HNSANUIMLNEATALUIUNTS
USutUd sungAnssun1ulnvuinishaznisoon
o U dl dl a !
ANNINIY LUBIINANSLUA B ULUAINERNTINBYIY
noliloardudunuImdiAgnonisanidinin
Tuszezen M N1sTnEsEavUINUNAINanad

Tno819A99 LVIUAAAINULELIUDINTSAALSA LY

'
o v A o

Annei3esa (NCDs) dududadedidgyiuilugnis

o

v @

LEUTINNBUIYIUAIT TUSEELYRINTAAUININ
N1509NANINEWUULTIT N ord uwuINI9N

d‘ a a a LY
WinNgay 1iesanduseans anlunisanteiu
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Abstract

Thailand is transitioning into a super-aged
society, which profoundly impacts the national
population structure, healthcare system, and overall
social stability. Addressing the needs of older adults
requires a holistic approach that encompasses
physical, mental, and social well-being. Within this
context, sports scientists are recognized as a
profession with significant potential to address these
challenges. This article, therefore, aims to 1) explain
the roles and necessity of sports scientists in managing
the dynamics of Thailand’s aging population; 2)
analyze their contributions to promoting older adult
health through interprofessional collaboration in the
digital era; 3) synthesize the challenges in professional
development, including human resource production,
public recognition, and integration into the national
healthcare system; and 4) propose systematic
approaches for strengthening the roles of Thai sports
scientists through policy and practice. Based on a
synthesis of academic literature and contemporary
empirical data, the analysis reveals that sports
scientists play a vital role in designing age-appropriate
physical activity programs and integrating knowledge

from diverse fields such as exercise physiology, sports

psychology, and health technology. These
contributions help reduce dependency and
sustainably improve the quality of life for older adults.
However, the profession still faces structural
limitations, including the absence of a professional
certification system, a lack of inclusion in the
healthcare system, insufficient mechanisms for stable
cross-disciplinary work, and a mismatch between
workforce production and societal needs. Therefore,
this article proposes systematic strategies, including
establishing a professional accreditation body,
incorporating the profession into the public health
system, developing community-based pilot projects,
building cross-sector networks, adapting educational
curricula to fit the aging society, and fostering a
culture of lifelong learning. These measures are
intended to elevate the sports science profession to
become a key mechanism within the healthcare
system and a strategic agent in Thailand's transition

toward a sustainable super-aged society.
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Promotion / Interprofessional Collaboration /

Sustainable Health System
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Abstract

This study aims to examine how
Sepak Takraw developed in Taiwan and how
individual agency, particularly through Mr. Jan,
shaped its integration into national sports
culture. Sepak Takraw, a dynamic fusion of
volleyball’s agility and football’s precision,
has evolved from a Southeast Asian tradition
into a burgeoning sport within Taiwan’s
athletic landscape since its introduction in
2008 through the Chinese Taipei Sepak Takraw
Association. This study traces its historical
development, spotlighting Mr. Yuting Jan’s
transition from shuttlecock player to Sepak
Takraw coach as a lens into Taiwan’s sports
diversification. Facing initial grassroots
challenges—Llimited resources and
awareness—the sport gained traction through
institutional support, cultural shifts, and
international success, notably a 2023 King’s

Cup Premier Division bronze. Using narrative

inquiry, including interviews and document
analysis, this research illuminates Mr. Jan’s
role in integrating Thai training and holistic
coaching—blending athletic and life skills—to
foster youth empowerment and redefine the
cultural significance of Sepak Takraw. Mapped
to Wylleman and Lavallee’s model, his career
reflects an evolution in athletic, psychological,
and vocational aspects, driving the sport’s
growth through 2024. This analysis situates
Sepak Takraw within Taiwan’s sports identity,
highlighting its contribution to cultural
enrichment and the interplay between global
and local perspectives in an urbanizing

society.

Keywords: Sepak Takraw / Sport Development
in Taiwan / Grassroots Sport Promotion /
Athlete Career Transitions / World-System
Theory
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Introduction

Sepak Takraw, a sport that uniquely
combines the agility of volleyball with the
precision of football, is deeply rooted in
Southeast Asian culture (Lim, 2023).
Historically, it has represented a regional
identity, transitioning from a traditional
pastime to a global phenomenon through
international events such as the Asian Games
(Park, 2013). In Taiwan, Sepak Takraw gained
formal recognition in 2008 with the
establishment of the Chinese Taipei Sepak
Takraw Association by Mr. Huang Zhongren
(Wu et al., 2016; Yu-Ting, 2019). To ensure
clarity, this study refers to Wu et al. (2016) as
the primary source for the association’s
founding, supplemented by Yu-Ting (2019)
historical analysis (Wu et al., 2016; Yu-Ting,
2019). Beyond athletic achievement, the
sport has symbolised Taiwan’s aspirations to
enhance its global sports profile and cultivate
cultural influence (Daulima et al., 2023; Gems
& Pfister, 2014). This study investigates how
Sepak Takraw contributes to Taiwan’s sports
development, mainly through the lens of
career transitions, focusing on Mr. Yuting
Jan’s evolution from athlete to coach.
Specifically, it explores the sport’s research
value in understanding Taiwan’s unique
position in the globalised sports landscape,

where emerging sports serve as vehicles for

cultural exchange and national identity
formation in a semi-peripheral nation
(Wallerstein, 1997). Unlike traditional sports
like baseball or basketball that dominate
Taiwan’s sports culture, Sepak Takraw’s
growth reflects a deliberate effort to diversify
athletic pursuits and engage youth, offering
insights into how niche sports can influence
local and international sports development.
To clarify conceptual distinctions,
“sports development” in this study refers to
the systemic growth of a sport within a
society, encompassing infrastructure,
participation, and institutional support,
whereas “athletic development” pertains to
individual athletes’ skill acquisition and
career progression (Coakley, 2011). This
research examines how Mr. Jan’s career
transition bridges these domains, driving
Sepak Takraw’s broader development in
Taiwan through his journey. His commitment
to national initiatives that promote new
sports and increase international recognition
underscores the significance of individual and
structural efforts in advancing Sepak Takraw’s
status within Taiwanese culture. The
conceptual difference between Mr. Jan and
Mr. Huang Zhongren lies in the former's
emphasis on individual agency through

coaching and grassroots empowerment,
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while the latter focused on organizational
establishment and international membership.
This study employs qualitative methods,
including interviews and documentary
analysis, to examine Mr. Jan’s leadership in
promoting the sport, tracing his journey to
broader historical influences that have
shaped Sepak Takraw’s development.

The Origins and Development of
Sepak Takraw

Sepak Takraw, a sport that intricately
combines elements of volleyball and
football, has roots deeply embedded in
Southeast Asia (Cheska, 1979). The earliest
historical evidence indicates that a version of
this sport was played in the 15th-century
Sultanate of Malacca (Wood, 2001). According
to the International Sepaktakraw Federation
(ISTAF), while the traditional form dates back
several centuries, the modern iteration has
developed over approximately 60 years (Wu
et al., 2016). The sport has predominantly
flourished in Malaysia, Singapore, Indonesia,
Laos, and Thailand. The structured
development of Sepak Takraw began in
earnest in 1960 when representatives from
Singapore, Indonesia, Laos, Thailand, and
Malaysia convened in Kuala Lumpur. This
assembly aimed to formulate a systematic

set of international rules for the sport,

culminating in officially adopting "Sepak
Takraw". In the same year, the Asian
Sepaktakraw Federation (ASTAF) was
established (Lim, 2023).

The promotion of Sepak Takraw
gained significant momentum in 1965 when
ASTAF organised the first international-level
competition during the third Southeast Asian
Peninsular Games in Kuala Lumpur (Mutalai,
n.d.). This event not only solidified the
standardisation of Sepak Takraw courts but
also marked the transition from traditional
rattan balls to safer, standardised plastic
balls (Williams, 2015). Through ASTAF's
concerted efforts, Sepak Takraw expanded
beyond Southeast Asia into other parts of
Asia (Creak & Trotier, 2024). It was featured as
a demonstration sport in the 1982 Asian
Games in New Delhi. By the 1990 Beijing
Asian Games, Sepak Takraw had become an
official competitive event. The sport
continued to evolve, with women's events
included in the 1998 Bangkok Asian Games
and team events added in the 2006 Doha
Asian Game (Sepak Takraw association of
Canada, 2023). The inclusion of Sepak Takraw
in the 2008 Bali Asian Beach Games further
underscored its adaptability and growth
potential (Wu et al., 2016). Historically,
Sepak Takraw was originally played
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exclusively by men in its traditional form,
with women beginning to participate
in competitive events in the late 20th
century, notably from the 1998 Bangkok
Asian Games onward. Sepak Takraw
competitions, from local tournaments to
professional leagues, frequently occur in
Southeast Asia. Significant events include
the Southeast Asian Games, Asian Beach
Games, Asian Indoor Games, and the Asian
Games (Lim, 2023). Independent tournaments
like the World Championships, Asian Cup,

Super Series, and national competitions

promote the sport internationally.
Recognising its global appeal, ISTAF aims
to include Sepak Takraw in the Olympic
Games (British Broadcasting Corporation,
2015).

The Introduction of Sepak Takraw
In Taiwan

The development of Sepak Takraw
in Taiwan can be summarized in key phases:
introduction (2006-2008), early international
participation (2009-2015), domestic expansion
(2016-2019), and recent achievements

(2020-2025), as detailed in Table 1

Table 1 Key Milestones in Sepak Takraw’s Development in Taiwan
Year Milestone Significance
2006 Mr. Huang Zhongren discovers Sepak Takraw Sparked interest leading to its introduction in Taiwan

at the Doha Asian Games

2008 Establishment of the Chinese Taipei Sepak Takraw Formalized the sport’s presence; secured ISTAF
Association under Mr. Huang Zhongren and ASTAF membership by May
2008 Taiwan’s first participation in the King’s Cup Marked entry into international competition
Sepak Takraw World Championship (Division 2)
2009 Demonstration sport at the Kaohsiung World Games Boosted domestic visibility and public interest
2013 Gold medal in King’s Cup Division 2 Team Event Highlishted competitive success and training progress
2017 Demonstration sport at Taiwan’s National Games Enhanced domestic recognition and integration
2018 National Association President’s Cup televised to Increased public awareness via media exposure
over 50,000 viewers
2019 Hosted first Asian Youth Sepaktakraw Championships Elevated Taiwan’s international hosting profile
in Taipei
2023 Bronze medal in King’s Cup Premier Division Historic breakthrough, signaling global competitiveness
2024 Reached Division 1 finals in regu and doubles at ISTAF  Demonstrated sustained progress and potential for

World Cup

Premier Division status

(Sources: Yu-Ting, 2019)
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Before Sepak Takraw, Taiwan had
Shuttlecock Ball, a derivative of traditional
shuttlecock kicking developed by Mingxiu Li
in 1977 (Chen, 1985). The Chinese Taipei
Sepak Takraw Association was established in
January 2008 under Mr. Huang Zhongren’s
leadership, securing Taiwan’s membership
in ISTAF and ASTAF by May (Yu-Ting, 2019).
The development of male and female Sepak
Takraw occurred simultaneously from the
outset, with both genders participating in
early competitions like the 2009 King's Cup
where Taiwan earned bronze in men's and
women's doubles. The association
participated in international competitions
like the King’s Cup and organised domestic
events like the Taipei Youth Cup, expanding
to the National President’s Cup by 2009
(Chinese Taipei SepakTakraw Federation,
2025). Featuring Sepak Takraw as a
demonstration sport at the 2009 Kaohsiung
World Games increased its visibility.
However, its non-competitive status limited
its ability to fully demonstrate Taiwan’s
commitment compared to significant events
like the Asian Games or Olympics (Ao, 2009).
Nonetheless, it was an early catalyst for
public interest and institutional momentum.

Initial challenges in Taiwan’s Sepak

Takraw development included athlete

selection, technical training, and a shortage
of specialized coaches, often mitigated by
recruiting from Shuttlecock Ball and football
backgrounds (Wu et al., 2016). Key factors
contributing to successes included
organizational strategies (e.g., rapid ISTAF
membership for global access), athlete
development programs (e.g., Thailand
training camps for skill enhancement), and
policy support (e.g., government funding
increases from $50,000 USD in 2010 to
$200,000 USD by 2024). These hurdles
gradually eased as Taiwan’s international
presence grew. From 2009 to 2015, the sport
saw notable successes, peaking in 2013 with
gold in the King’s Cup Division 2 team event
(Yu-Ting, 2019). Post-2015, its inclusion in
the 2017 National Games as a demonstration
sport and the 2018 National Association
President’s Cup-televised to over 50,000
viewers based on Formosa TV estimates—
marked significant domestic growth (Wu et
al,, 2016). The 2019 Asian Youth Sepaktakraw
Championships in Taipei further elevated
Taiwan’s role. In 2023, Taiwan won a historic
bronze in the premier division at the King’s
Cup (Formosa News, 2023), followed by
reaching Division 1 finals in regu and doubles
at the 2024 ISTAF World Cup (Chinese Taipei
SepakTakraw Federation, 2024).
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In recent years, Taiwan’s Sepak
Takraw has achieved remarkable international
breakthroughs. In 2023, Taiwan secured a
historic premier division bronze medal at the
King’s Cup Sepaktakraw World Championship
in Thailand, reflecting its growing competitive
edge Strong performances followed this
success in the 2024 ISTAF Sepaktakraw World
Cup, where Taiwan reached the Division 1
finals in both the regu and doubles events,
narrowly missing ¢old but demonstrating
sustained progress and potential for elevation
to the Premier Division (Chinese Taipei
SepakTakraw Federation, 2024). As of March
2025, Taiwan remains a stable contender in
Division 1 internationally, with ongoing efforts
to enhance infrastructure and coaching
capacity to achieve higher-tier status.
Domestically, participation has expanded,
with the number of registered teams in
national tournaments growing from 5 in 2010
to 35 in 2024, according to association
records (Chinese Taipei SepakTakraw
Federation, 2024). This trajectory reflects a
synergistic blend of institutional support—
such as increased government funding from
$50,000 USD in 2010 to $200,000 USD by
2024—and grassroots initiatives, positioning
Sepak Takraw as an emerging force in

Taiwan’s sports landscape.

In May of the same year, the
association's president, Mr Huang Zhongren,
attended the ISTAF and ASTAF General
Meeting in Bangkok, successfully securing
Taiwan's membership in these international
federations (Yu-Ting, 2019). Mr. Huang was
also elected to the executive committees of
ASTAF and ISTAF, taking on the responsibility
of promoting Sepak Takraw throughout Asia
and globally. Since its inception, the
association has participated in international
competitions such as the King's Cup World
Sepaktakraw Championships, Malaysia
Champion Cup, Hengchun International
Sepaktakraw Invitational, Asian Sepaktakraw
Championships, Cross-Strait Sepaktakraw
Challenge, and ISTAF Super Series.
Domestically, it has focused on developing
the sport through coaching, referee workshops,
and increasing national competitions. Initially
starting with the Taipei Youth Cup and
Zhongzheng Cup, events have expanded to
include the National Association President's
Cup and National President's Cup Sepak
Takraw Championships. In 2009, Sepak Takraw
was featured as a demonstration sport at the
World Games Sports Park, enhancing its
visibility in Taiwan and showcasing the
nation's commitment to the sport's

development (Ao, 2009). Following its
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introduction, Sepak Takraw in Taiwan has
experienced notable growth (Wu et al., 2017).
The association faced initial challenges
in athlete selection and training due to the
novelty of the sport domestically and the
need for specialised coaches. Early efforts
involved drawing from Shuttlecock Ball
athletes and focusing on long-term training
to master the technical skills required for
Sepak Takraw.

Since 2009, Taiwan's international
Sepak Takraw presence has improved (Yu-
Ting, 2019). At the 2009 King's Cup, Taiwan
earned bronze in Division 2 regu and men's
and women's doubles. Sepak Takraw became
a demonstration sport in the 2009 Kaohsiung
World Games, boosting its domestic profile. In
2010, Taiwan competed in the King's Cup,
Malaysia World Cup, and Korea Invitational,
winning silver in hoop and Division 2 regu and
bronze in Division 2 doubles. Team
participation provided valuable experience
despite no awards at two other tournaments.
In the 2011 King's Cup, Taiwan won bronze in
Division 2 regu and silver in Division 2 doubles.
They also participated in the ISTAF World Cup
and China Invitational, which aided team
development. In 2012, Taiwan again competed
in the King's Cup, and ISTAF Super Series

without podium finishes while initiating

the Cross-Strait Sepak Takraw Challenge to
enhance ties with mainland China. Taiwan
peaked in 2013 at the King's Cup, winning gold
in Division 2 team, silver in Division 2 regu,
and bronze in Division 2 doubles-its best
results to date. While lacking medals in the
ISTAF Super Series and the first Asian Cup,
progress highlighted Taiwan's competitiveness.
In 2014, they won silver and gold in Division 2
regu and doubles at the King's Cup,
respectively, while promoting exchanges
through the second Cross-Strait Challenge,
despite being an exhibition. The 2015 King's
Cup brought silver in Division 2 team and regu
events, showcasing Taiwan's steady
advancement in Sepak Takraw. Team Taiwan
recently achieved a historic milestone by
winning the first premier division medal at
Thailand's 2023 King’s Cup Sepaktakraw World
Championship (Formosa News, 2023).
However, challenges remained in
competing at higher levels. From 2016 to
2019, Taiwan enhanced domestic Sepak
Takraw, spurred by regional competitions in
Pingtung, Kaohsiung, Taoyuan, and New Taipei.
In 2017, Sepak Takraw was featured as a
demonstration sport at Taiwan's National
Games, marking a step toward mainstream
integration. The following year, the sport

gained traction with television coverage
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during the National Association President's
Cup, boosting public awareness and interest.
Efforts to cultivate youth participation led to
the inaugural National Youth Sepak Takraw
Championships in 2018, replacing the National
President's Cup as the critical event for
academic advancement and talent
identification.

Additionally, the association
organised the first Sepak Takraw King
International Migrant Workers Cup, fostering
inclusivity and celebrating the sport's growing
diversity (Wu, 2016). In 2019, the association
hosted the first Asian Youth Sepaktakraw
Championships in Taipei, aiming to attract
teams from multiple countries and serve as a
stepping stone towards future participation in
the Asian Games. Preparations included
intensive training camps and international
exchanges to elevate the competitive
standards of Taiwanese athletes. Notably,
Taiwan's consistent presence and performance
in international competitions have helped to
stabilise the team's standing at the Division 1
level, reflecting significant progress since the
sport's introduction. The evolution of Sepak
Takraw in Taiwan reflects a trajectory of
gradual institutionalisation and increasing
prominence. Early challenges have been

progressively addressed, such as the scarcity

of specialised coaches and the need for
extensive athlete training. Taiwan's
stabilisation at the Division 1 level in
international competitions attests to the
effectiveness of these efforts. The sport's
expansion into various regions, inclusion in
national sports events, and emergence in
academic research signify both practical and
scholarly advancements (Roche, 2017;
Wu, 2016).

The Career Transition of Mr Yuting Jan

Career transitions in sports involve
complex shifts in identity and responsibilities,
often requiring adaptability and institutional
support (Alfermann & Stambulova, 2007;
Stambulova et al., 2021). In emerging sports
like Sepak Takraw in Taiwan, these transitions
are critical for driving development, as they
link individual athletic growth to systemic
progress (Park et al., 2013). Mr. Jan’s journey
from shuttlecock player to Sepak Takraw
coach illustrates this interplay, advancing the
sport through his innovative approach and
dedication.

The significance of a supportive
atmosphere and effective planning during
career transitions is vital, as ending a sports
career often compels athletes to reassess
their self-identity and seek vocational and

psychological assistance for a seamless
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transition (Knights et al., 2019). Frameworks
for handling these transitions highlight the
importance of adaptability and incorporating
life skills development to tackle identity
changes and psychological issues (Stambulova
et al,, 2021). The shift to coaching precisely
reflects a nonlinear process influenced by
sociocultural and environmental factors.
Successful transitions are linked to self-
awareness, societal perceptions, and
institutional support (Coté & Gilbert, 2009;
Henriksen et al., 2024). Understanding these
transitions in emerging sports contexts like
Taiwan's sepak takraw scene is crucial for
fostering the sport's development and
ensuring long-term athlete engagement (Park
et al,, 2013). Mr. Yuting Jan's transformative
journey from shuttlecock player to sepak
takraw athlete and national coach showcases
the interplay of personal ambition,
institutional support, and sociocultural factors
in sports transitions. His dedication and
innovative approach have incredibly advanced
sepak takraw in Taiwan. Specifically, his
integration of Thai training techniques—such
as intensive agility drills and team coordination
exercises—and emphasis on holistic coaching,
which balances athletic skill development
with academic support, expanded the sport’s

reach and impact among youth and local

communities. For instance, he introduced
structured study sessions during training
camps, ensuring athletes maintained academic
progress, a practice credited with retaining
80% of youth players from 2016 to 2020
(Wu et al., 2016). His approach also included
community workshops that engaged over
1,000 participants by 2023, fostering grassroots
growth (Chinese Taipei SepakTakraw
Federation, 2025).

Narrative inquiry was selected to
capture the lived experiences of Mr. Jan and
his contemporaries, aligning with the journal’s
emphasis on personal stories as windows into
broader historical and cultural shifts (Connelly
& Clandinin, 1990). This approach allows for a
nuanced exploration of how individual
transitions intersect with Taiwan’s evolving
sports identity. In-depth interviews with Mr.
Jan, his brother, colleagues, teammates, and
Thai coaches, supported by training logs and
association documents, provide robust data
via purposive sampling (Dunn et al., 2007).
A total of six semi-structured interviews were
conducted between June 2020 and March
2021, each lasting approximately 90-120
minutes, with participants selected for their
direct involvement in Mr. Jan’s career or
Sepak Takraw’s development in Taiwan

(Table 1).
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These interviews were
complemented by the researcher’s journal
entries, which offered contextual observations
throughout the study period. Data analysis
followed Riessman & Quinney’s (2005)
thematic framework, involving initial open
coding of interview transcripts to identify key
patterns and iterative theme identification

across narratives to ensure a comprehensive

Table 2 Participants in the Study

exploration of interconnected experiences
(Riessman & Quinney, 2005). Credibility
was enhanced through member checking
with Mr. Jan and his brother, who reviewed
preliminary findings to validate narrative
authenticity (Guba & Lincoln, 1994). Data
were systematically organised with codes
(A-F) assigned to participants as outlined

in Table 2.

Code Participant Identity

Role Description

Data Sources

A Coach Yuting Jan

athlete to Sepak Takraw coach

Primary subject, transitioned from

Interviews,

training logs

B Yufeng Jan Mr. Jan’s brother and a team Interviews
member
@ Administrative Staff Staff from the Chinese Taipei Interviews,
Sepak Takraw Federation association
documents
D Thai Sepak Takraw Thai club coach, three-time Asian Interviews
Club Coach Games gold medalist
E Teammates Mr. Jan’s teammates involved Interviews
in Sepak Takraw development
F Researcher’s Journal Researcher’s field notes providing Researcher’s
Entries context and observations journal
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Figure 1 Wylleman and Lavallee's model of athletic career development

(Sources: Wylleman & Lavallee, 2004)

This study applies Wylleman &
Lavallee’s (2004) athletic career development
model (see Figure 1), selected for its holistic
integration of athletic, psychological,
psychosocial, and academic/vocational
domains, which suits the multifaceted nature
of Mr. Jan’s transition in an emerging sports

context (Wylleman & Lavallee, 2004).

Unlike Stambulova’s (2003)
transition model, which emphasises
psychological adaptation alone, Wylleman
and Lavallee’s framework provides a
broader lens to capture the interplay
between personal growth and systemic
sports development (Stambulova

et al,, 2021), shown in Figure 2.
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Figure 2 Sepak Takraw Athletes' Career rainbow diagram of Mr. Jan
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The transition from Shuttlecock
Player to Sepak Takraw Athlete: Exploration
Phase (~2008)

Mr. Jan's initial engagement with
sports was in shuttlecock (jianzi), a traditional
sport in Taiwan. However, he began to realise
the limitations of the shuttlecock in terms of
international recognition. "Shuttlecock had
reached its peak for me; sepak takraw
presented a new challenge that | felt could
be more globally recognised" (A). His high
school shuttlecock coach, Coach You,
encouraged him to explore other sports with
more potential for development: "They
suggested | consider other options” (A).

His brother, Yufeng, corroborated this
shift in focus: "He realised shuttlecock was not
viable for a professional future and began
treating it as a hobby, turning to basketball
instead" (B). The turning point came when Mr.
Jan watched the Busan Asian Games in 2002,
where he was captivated by sepak takraw.
"I happened to see a broadcast of the Busan
Asian Games... players were flipping and
kicking impressively. It caught my eye" (A).

During an interview, Mr. Jan
elaborated on his transition: "The story begins
when | entered the Physical Education
College. Initially, | was interested in popular

sports like basketball... It was not until | was

about to graduate, around 2004, that my
department head or a teacher spoke to me.
They mentioned that while | enjoyed playing
shuttlecock, it was not internationally
recognised" (A). This discussion with his
department head marked a turning point in
his career. This phase aligns with the
exploration stage in Wylleman and Lavallee's
model, where athletes reassess career paths
amid personal identity shifts and external
opportunities, linking individual transitions to
broader sports identity development
(Wylleman & Lavallee, 2004).

Institutional Support and Career
Development: Establishment Phase (2008)

Recognising the need for institutional
backing, Mr. Jan proactively approached the
Chinese Taipei Sepaktakraw Association. "l
introduced myself as a student who played
shuttlecock and asked if there was an
opportunity for me to switch to sepak takraw"
(A). Despite initial challenges, such as
inadequate equipment—"Friends tried to help
by bringing us what they thought were Sepak
Takraw balls, but they brought traditional
rattan balls that broke after one kick" (A)—his
determination remained steadfast. His brother
highlichted the significance of this institutional
support: "My brother was grateful for the

opportunity to represent Taiwan and was
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dedicated to promoting the sport" (B). Mr. Jan
also recalled, "In 2007, | searched online for
the Chinese Taipei Sepak Takraw Association
and found that Mr. Huang Zhongren was
preparing to establish it. So, around mid-2007,
| visited him. | introduced myself as a student
who played shuttlecock and asked if | could
switch to Sepak Takraw" (A). Yufeng elaborated
further: "When he was preparing for graduate
school—when | was 18—our middle school
coach told him that Taiwan was planning to
establish sepak takraw teams and asked if he
wanted to try it. My brother invited a ¢ood
friend and me, saying, 'Do you want to play
sepak takraw? It is much fun." | did not know
what sepak takraw was but trusted my
brother, so | joined him" (B). This period
underscores the critical role of institutional
support in facilitating successful transitions,
blending athletic and psychosocial domains
to foster systemic sports growth. (Park et al,,
2013)

Global Training and Skill Enhancement:
Breakthrough Period (2008-2009)

To bridge the skill gap between
Taiwan and leading sepak takraw nations, Mr.
Jan decided to train in Thailand. "We realised
other teams had complete equipment and
refined techniques. We needed to invest time

and effort to improve" (B). With the help of a

translator, he connected with a club in
Nakhon Pathom, Thailand (A). The training
experience was transformative. "Training with
their players, even middle school students,
was challenging but invaluable. | recorded
videos, took notes, and upon returning, began
teaching at Shilin Junior High School and
National Taiwan Normal University (NTNU) in
2009" (A). He noted, "My brother was diligent,
always planning and taking notes after training
sessions. He brought a laptop to record our
training and develop practice schedules" (B).
The Thai coach, a three-time Asian Games
gold medalist, praised Mr Jan's dedication: "His
commitment included practising despite
injuries, exemplifying the spirit of an
exceptionally committed sepak takraw
athlete" (D).

Coach D, a Thai Sepak Takraw coach
and three-time Asian Games gold medalist,
reflected on Mr. Jan's dedication during his
training in Thailand: "Mr. Jan's commitment
was evident. He pushed himself, training
alongside the local players with enthusiasm
and perseverance. He was always eager to
learn, and it was clear that his motivation was
not just for himself but for the future of the
sport in Taiwan" (D). Coach D's insight highlights
Mr. Jan's determination during early training,

emphasising that his international experiences
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enhanced skills and psychosocial growth,
aligning with Wylleman and Lavallee's mastery
phase. The significance of these experiences
for psychosocial development is that the
coach-athlete relationship affects emotional
dynamics and adaptation during international
training, particularly among European athletes
(Serpa, 1999). Furthermore, development
patterns of national athletes suggest that
customised training approaches and minimised
external pressures yield improved
psychosocial outcomes (Barreiros et al., 2013).
This breakthrough phase reflects the model's
development stage, where global exposure
accelerates athletic mastery and psychological
resilience, contributing to Taiwan's sports
diversification (Wylleman & Lavallee, 2004).

Coaching and Holistic Development:
Maintenance Period (2010-2015)

Upon returning to Taiwan, Mr. Jan
focused on applying what he learned by
coaching at Shilin Junior High School and
NTNUs: "At Shilin Junior High, | became an
official coach and later a full-time teacher"
(A). He emphasised holistic development,
balancing athletic training with academic
achievement. "He arranged study times during
training, even when we were abroad" (C). The
association's administrative staff noted, "He

emphasised life management, setting a

positive example for the players... Many
coaches do not prioritise academics, focusing
only on sports results" (C). His method
embodies the blend of athletic and
academic/vocational growth, consistent with
Wylleman and Lavallee's framework. Research
supports the significance of merging athletic
and educational development in youth sports.
For example, studies highlight the necessity of
holistic coaching methods that balance
technical, tactical, and life skills to promote
positive youth growth (Newman et al., 2024).
Additionally, incorporating mental
and emotional skill development into
athletic training encourages overall personal
growth in young athletes (Zakrajsek et al.,
2017). Coach D commented on Mr. Jan's
influence: "He applied the discipline and
values he learned in Thailand to his coaching
style in Taiwan. He was not just focused on
the athletic aspect; he genuinely cared about
the players' well-being, mental preparation,
and future beyond the sport. This significantly
impacted the young athletes he coached"
(D). Effective coaching that emphasises
athletic and academic achievement creates a
nurturing environment, allowing athletes to
cultivate essential psychosocial skills while
striving for excellence in sports (Strachan

et al,, 2011).
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Mr. Jan shared his journey into
coaching: "At NTNU, through connections with
professors and the association, | began
coaching students outside of specialised
programs. At Shilin Junior High, a teacher
named Mr. Qiu invited me to introduce Sepak
Takraw. We started with clubs and gradually
formed a school team. | volunteered my time
initially, motivated by passion rather than pay"
(A). This showcases his dedication during the
initial stages of his coaching career. Yufeng
also provided insights into their collaborative
work: "He was swamped—training, teaching,
and promoting the sport. At times, we had
disagreements, especially regarding coaching
methods. | offered to help him with tasks like
delivering uniforms or handling administrative
work, but he often chose to handle things
himself. He believed in leading by example"
(B). This maintenance period aligns with the
model's mastery phase, emphasizing sustained
vocational growth and psychosocial support
to ensure long-term sports development
(Wylleman & Lavallee, 2004).

Grassroots Promotion and Sustaining
Sepak Takraw (2016-2017)

Mr. Jan's efforts extended beyond
coaching. He focused heavily on grassroots
promotion to ensure the sustainability of

sepak takraw in Taiwan. He recognised that

widespread community involvement was
essential for the sport to thrive. "To effectively
grow sepak takraw, we needed to bring it to
schools and introduce it as a community
activity," Mr. Jan explained (A). Mr. Jan initiated
programs to introduce sepak takraw to
elementary and junior high schools, forming
numerous local school teams. He worked
closely with school administrators and local
sports committees to integrate the sport into
school curricula. "It was not just about training
competitive players but also about making
sepak takraw accessible to everyone," Mr. Jan
stated (A). His brother Yufeng described their
challenges during this phase: "Spreading the
sport widely was good, but maintaining long-
term development without sustained support
was difficult. We realised that without
structured programs and continued efforts, it
would be hard to keep young players
interested" (B). Despite these challenges, Mr.
Jan's persistence led to the establishment of
regular local tournaments, such as the
Education Cup, which provided students with
opportunities to showcase their skills. The
administrative staff highlighted Mr Jan's
significant role in creating cohesion within the
community: "He played a pivotal part in
uniting the coaching team and fostering

collaboration between different schools.
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His efforts in promoting speak take have
strengthened the foundation of the sport at
the grassroots level" (C). Coach D observed Mr
Jan's promotional work in Thailand and noted:
"What Mr Jan has done in Taiwan is remarkable.
Promoting a sport like sepak takraw, which
requires specialised skills and training, is
difficult, especially in a relatively unknown
place. His dedication to spreading awareness
and building a grassroots foundation is
commendable" (D). This phase embodies the
model's discontinuation stage, where
transitions to promotion roles sustain identity
and contribute to broader sports themes like
youth engagement (Wylleman & Lavallee,
2004).

Nurturing Future Talent: The
Retirement Phase (2019~)

Mr Jan also sought assistance from
the Thai community in Taiwan, connecting with
the Thai labour in Taiwan to create
opportunities for cultural exchange through
sports. "We participated in competitions
organised by the Thai community, which not
only helped us improve but also made sepak
takraw more visible," Mr Jan added (A).
Teammate Mr. E shared his perspective on
these efforts: "Mr. Jan's passion for promoting
sepak takraw was unmatched. He often

organised workshops and demonstrations to

attract more young players. He led by example,
showing others that with dedication, it was
possible to establish a new sport in Taiwan" (E).
Mr. E also discussed their experience in
Thailand and how it shaped their approach to
grassroots promotion: "The training we received
in Thailand was eye-opening. It was not just
about improving our skills; it taught us the
importance of discipline and community
involvement. When we returned to Taiwan, Mr.
Jan was determined to bring what we learned
to local communities and schools" (E). Mr E
described how Mr Jan encouraged him to take
on more coaching responsibilities: "Initially, |
was more focused on improving as a player,
but Mr Jan kept pushing me to help with
coaching. He knew that for sepak takraw to
grow, we needed more coaches who were
passionate about the sport. Eventually, |
started assisting at elementary schools, and it
was advantageous to see young players
develop" (E). These grassroots initiatives laid
the foundation for a sustainable future for
sepak takraw in Taiwan, emphasising the
importance of community involvement, youth
engagement, and institutional support. This
retirement phase highlights vocational
evolution in the model, where advocacy roles
drive ongoing sports development and identity

transitions (Wylleman & Lavallee, 2004).
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The Developmental Stages of
Sepak Takraw In Taiwan

Sepak Takraw's evolution in Taiwan
showcases strategy, challenges, and
acceptance. Since 2008, its growth reflects
dedication, policy support, and cultural
change perceptions. The inception of Sepak
Takraw in Taiwan can be traced back to the
2006 Doha Asian Games (Wu, 2016; Yu-Ting,
2019). During the event, Mr Huang Zhongren,
who would later become the founding
president of the Chinese Taipei Sepak Takraw
Association, attended as a representative of
the Athletics Association (Wu, 2016; Wu et al,,
2016). With a VIP pass granting him access to
various competitions, he discovered Sepak
Takraw in the technical manual and decided
to witness it firsthand.

Observing the matches, Mr Huang
was captivated by the sport's simplicity and
potential. He noted that the players were not
particularly tall, and the sport required agility
and skill rather than physical stature. The
equipment was minimal—just a net and a
ball—and the court was the same size as a
badminton court. He reflected, "This sport
looks simple, but why don't we have it in
Taiwan? The equipment is just a net and a
ball, and the court is a standard badminton

court. Promoting it should be straightforward"

(C). Recognising its suitability for Taiwanese
athletes and ease of promotion, Mr Huang
envisioned introducing Sepak Takraw to
Taiwan. His extensive experience in the sports
industry, which spans over thirty years,
reinforced his belief in the sport's potential.
Efforts to promote Sepak Takraw among
women have been parallel to men's, though
limited by initial resource constraints, with
female teams forming early and competing
internationally from 2009.

Dual Approach: Introducing the Sport
and Establishing Organisational Foundations

Upon returning to Taiwan, Mr Huang
laid the groundwork for introducing Sepak
Takraw while establishing the necessary
organisational structures. In August and
September 2007, he submitted application
documents to the Ministry of the Interior. By
19 January 2008, the Chinese Taipei Sepak
Takraw Association was officially established
(Yu-Ting, 2019). He emphasised,
"Administrative preparation cannot be
neglected; we must follow proper procedures
to gain legitimacy and support" (C).
Concurrently, Mr Huang proactively reached
out to international bodies. In March 2008,
even before the association was fully
operational, he travelled to Singapore to

meet with the president of the Asian
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Sepaktakraw Federation (ASTAF). By May, he
attended the International Sepaktakraw
Federation (ISTAF) and ASTAF General
Meetings in Bangkok, successfully securing
Taiwan's membership in both organisations.
"We passed the vote to join the Asian
Federation in the morning and the
International Federation in the afternoon; it
was a significant breakthrough for us," he
recounted (C). This swift integration into
international organisations legitimised the
association and allowed it to participate in
international competitions. In September
2008, Taiwan participated for the first time in
the King's Cup World Sepaktakraw
Championships. Recognising the need for
skilled individuals, the association also
organised coaching and referee workshops to
build a foundation of professional human
resources.

Initial Athlete Recruitment: Borrowing
from Similar Sports

With the association established,
sourcing athletes became the next challenge.
Given that Sepak Takraw was virtually
unknown in Taiwan, there was no existing
pool of players or coaches. The association
turned to athletes from sports with
transferable skills—namely shuttlecock

(jianzi), shuttlecock ball, and football. Mr

Yuting Jan, originally a shuttlecock ball player,
learned about Sepak Takraw through his
coach. In 2008, he and his brother approached
the association, eager to switch to the new
sport. Their background in shuttlecock balls
provided a solid foundation for adapting to
Sepak Takraw's techniques. Mr Jan recalled, "l
immediately visited the founding president,
hoping to get the opportunity to switch to
Sepak Takraw" (A).

Similarly, coaches from football
backgrounds recognised the potential for their
players to transition to Sepak Takraw. A
football coach, Coach Xu, initially shared his
experience: "At the time, facing a lack of
coaches, we recruited players from similar
sports like shuttlecock, shuttlecock ball, or
football to switch disciplines" (E). This strategy
played a crucial role in the early development
of the sport in Taiwan. By leveraging the skills
of athletes from similar sports, the association
can quickly form teams to participate in
international competitions, gaining valuable
experience and exposure.

Overcoming Initial Challenges

The introduction of Sepak Takraw in
Taiwan highlights the challenges of grassroots
sports in resource-scarce settings, including
limited infrastructure and financial constraints.

These issues are common worldwide. Studies



72 Journal of Sports Science and Health Vol.26 No.2 (May-August 2025)

show the need for capacity-building
initiatives to address funding gaps, improve
coaching, and develop facilities (Odhiambo
et al., 2020). Research on local sports
policies underscores the necessity of
collaboration between governments and
sports organisations to bridge funding and
infrastructure gaps for sustainable grassroots
development (Vandermeerschen &
Scheerder, 2017). Mr Jan described the
situation: "We did not have any balls, so |
asked if the association's president could
provide some balls. Friends tried to help by
bringing us what they thought were Sepak
Takraw balls, but they brought traditional
rattan balls that broke after one kick" (A).
The association recognised the urgent need
to address these challenges. To that end, it
conducted coaching and referee workshops,
hoping to inspire interested teachers and
sports enthusiasts to become coaches. It
also contacted universities and sports
departments to find potential collaborators.
"We needed many coaches to promote this
sport,"” Mr Huang acknowledged (Q).

To address these challenges, the
association implemented an ongoing
improvement strategy. By drawing lessons
from every event and experience, they made

essential adjustments. Their participation in

international organisations became pivotal,
creating new development opportunities.
Participation in international competitions
like the King's Cup provided invaluable
experience despite initial defeats. These
events highlighted the gap between
Taiwanese athletes and their international
counterparts, motivating them to improve.
Mr Jan shared, "After that competition, we
understood more about the sport and started
practising more effectively" (A). The
association also began forming committees
in various counties and cities, expanding the
sport's reach and fostering local support.
They pushed for including Sepak Takraw in
significant events, such as the 2009 World
Games in Kaohsiung, where they secured a
demonstration event to increase the sport's
visibility in Taiwan. Efforts were made to
establish connections with schools and
educational institutions. By introducing Sepak
Takraw into school sports programmes, the
association aimed to cultivate interest among
younger athletes. This grassroots approach
was essential for building a sustainable
foundation for the sport. Mr Jan noted, "We
realised that while spreading the sport widely
was good, it was challenging to maintain
long-term development without sustained

support” (A).
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Funding is the lifeblood of any
sport's development. In the early years, the
association needed more financial resources,
which hindered the organisation of events
and participation in international
competitions. Through persistent efforts and
advocacy, the association gradually secured
increased funding from government sources.
The president and various stakeholders
tirelessly campaigned for governmental and
private support. Mr Huang remarked,
"Higher authorities recognised our efforts, so
gradually, the funding and projects began
to show improvement" (C). Annual budgets
began to reflect a growing commitment to
Sepak Takraw, allowing for more consistent
training programmes and the organisation
of national competitions. Private
sponsorships and collaborations with
businesses also emerged, albeit slowly. The
association worked diligently to increase the
sport's visibility, understanding that public
interest would attract more financial
support. They recognised that "exposure is
essential to attract social resources" and
thus focused on promoting the sport
through various channels (C). Sepak Takraw’s
development differed between urban
and rural areas, with initial access to facilities

and coaching concentrated in urban centers

like Taipei, while rural expansion (e.g.,
Pingtung) faced delays due to limited
infrastructure but grew through school
adoption post-2015.

International Achievements and
Breaking Through Barriers

Chinese Taipei's international Sepak
Takraw success, exemplified by winning
gold in the Division 2 team event at the
2013 King's Cup, illustrates the positive
effects of global exposure and
collaboration. This mirrors trends in
developing nations that leverage
international cooperation for sports
enhancement. Mr Jan reflected on this
achievement: "That year's performance
proved that our domestic training had
reached a staged goal; it was a milestone
of our efforts" (A). International events and
collaborations increase access to crucial
resources, enhancing team success through
shared knowledge (Cserhati & Polak-
Weldon, 2013). Additionally, studies show
that integrating international strategies in
sports systems promotes sustainable
development and competitive success. The
connection between sports diplomacy and
UN development goals underscores its
capacity-building potential for peace

(Beutler, 2008).
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Evolving Domestic Development
Environment

Domestically, the environment for
Sepak Takraw evolved significantly. The sport
began to gain recognition and support at
various levels. The association actively
promoted the development of grassroots
players, organised competitions, and
introduced international elements to raise the
sport's profile (Wu et al., 2017). In 2017, Sepak
Takraw was featured as a demonstration sport
at Taiwan's National Games, enhancing its
visibility. The association also began
collaborating with media outlets to broadcast
important matches, increasing exposure. The
Secretary-General noted, "The 2018 President's
Cup, through television broadcasting, allowed
many people to understand this fascinating
sport; Sepak Takraw has high watchability and
ornamental value" (C). Participation from
schools at the elementary, junior high, and
high school levels increased, fostering a new
generation of athletes. Parents and educators
began recognising the sport's value in
developing physical fitness, agility, and
teamwork among students. Mr Jan expressed,
"Support from schools and parents has been
instrumental; it has helped change the
perception of Sepak Takraw from an obscure

pastime to a legitimate athletic pursuit" (A).

Policy Support and Infrastructure
Development

The Chinese Taipei Sepak Takraw
Association invested considerable effort in
policy support and infrastructure
development. They actively sought
government backing, integrating Sepak Takraw
into the National Sports Development Plan,
which secured funding for building
professional venues and purchasing
equipment (Wu et al., 2016; Wu et al., 2017).
Mr. Jan mentioned, "We obtained unused
mats from Taipei City University and made
them available for training and competitions"
(A). The association also initiated the Campus
Sports Promotion Programme with the Ministry
of Education to introduce Sepak Takraw into
school curricula nationwide, targeting over 50
schools by 2024 (Chinese Taipei SepakTakraw
Federation, 2024). Coaching clinics and referee
training workshops were organised annually,
training over 100 professionals between 2015
and 2023, as documented in the Chinese
Taipei SepakTakraw Federation’s annual
reports, to build a robust support system.
These initiatives ensured that the sport was
played and adhered to international rules and
standards, with facilities like standardised
courts increasing from 2 in 2010 to 15 by 2024

based on federation infrastructure records
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(Chinese Taipei SepakTakraw Federation, 2025).
The Secretary-General observed, "Our efforts in
providing professional development
opportunities for coaches and referees have
elevated the quality of the sport domestically"
(). Athlete retention is maintained through
holistic programs, coach development via
annual workshops, and organizational stability
from government partnerships. The growth
trajectory is sustainable but risks decline from
funding gaps or low awareness; ongoing policy
support mitigates these.

Changes in Social and Cultural
Acceptance

Initially, Sepak Takraw struggled to
find footing within Taiwan's sports culture,
which traditionally favoured sports like
baseball, basketball, and table tennis (Kuo &
Kuo, 2013). Media coverage needed to be
minimal, and public awareness needed to be
higher. The Secretary-General recalled, "Before
engaging with the association, | was not very
familiar with Sepak Takraw and had not seen
the sport” (Q).

The sport gradually gained recognition
through grassroots promotions and community
engagement. Mr Jan and his team conducted
demonstrations and workshops in various
communities. "We participated in local festivals

and events, setting up booths and allowing

people to try the sport. The acrobatic nature
of Sepak Takraw attracted onlookers and
sparked curiosity," Mr E recounted (E).

Attendance records and participation
rates from 2010 to 2020 indicate a steady
increase in engagement. National tournament
participation grew from just five teams in 2010
to over thirty by 2019 (Wu et al., 2017).
Community leagues and amateur clubs began
to form, signalling a shift in social acceptance.
The inclusion of Sepak Takraw in school sports
competitions further bolstered cultural
acceptance. Parents and educators began
recognising the sport's value in developing
students' physical abilities and teamwork skills.
Mr Jan reflected, "Our dream is for at least half
of Taiwan's population to recognise and
appreciate Sepak Takraw" (A). The researcher's
journal entries reflect on his influence: "Mr.
Jan's ability to inspire others through his
dedication and vision is a recurring theme in
these interviews" (F).

Sepak Takraw's growth in Taiwan
reflects policy support, infrastructure
development, cultural acceptance, and
individual commitment. Since 2008, the sport
has evolved from obscurity to a crucial part of
Taiwan's athletic landscape. Influential figures
like Mr. Huang and Mr. Jan have laid a strong

foundation for its future. Collaboration among
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associations, schools, communities, and
international partners has fostered a
supportive environment (He & Sun, 2023).
Rising participation and institutional backing
will help expand the sport, with integration
into education and international
cooperation being vital for its potential
(Yoo, 2020).

Mr Jan's Contributions and

Influence

Recognising Mr. Yuting Jan's pivotal
role in developing Sepak Takraw in Taiwan
enhances our understanding of the sport's
evolution. His contributions reshape its cultural
significance, inspire youth, and strategically
position Taiwan in the global sports arena.
Using Wallerstein’s World System Theory as an
analytical lens (Wallerstein, 1997), this explores
Mr. Jan's influence on both national and

international levels (See in Table 3).

Table 3 Mr. Jan’s Career Transition Mapped to Wylleman and Lavallee’s (2004) Model

Stage Years Key Events Domains (Wylleman & Lavallee, 2004)
Initiation Pre-2008 Played shuttlecock (jianzi) in school; Athletic: Early sports engagement with shuttlecock
watched Sepak Takraw at 2002 Busan Psychological: Curiosity sparked by Sepak Takraw’s global appeal
Ak GEmES Psychosocial: Influenced by brother and coach to explore sports
Academic/Vocational: Physical Education student
Financial: Minimal, reliant on family/school support
Development 2008-2009  Transitioned to Sepak Takraw Athletic: Built foundational Sepak Takraw skills
athlete; trained in Thailand with Psychological: Adapted to new sport’s challenges
Nelem Peitierm @l Psychosocial: Formed bonds with Thai players and brother
Academic/Vocational: Applied learning to teaching
Financial: Limited resources, supported by association
Mastery 2010-2015  Coached at Shilin Junior High and Athletic: Peak coaching performance, elevating teams
NTNU; integrated Thai techniques Psychological: Gained confidence in leadership
el lallisie metheds Psychosocial: Mentored youth, built community ties
Academic/Vocational: Full-time teacher/coach role
Financial: Stable income from teaching/coaching
Discontinuation 2016-2024  Shifted to grassroots promotion, Athletic: Reduced playing, focused on promotion

research (thesis), and mentoring;
influenced policy and youth

programs

Psychological: Transitioned identity to mentor/advocate
Psychosocial: Expanded influence via Thai community and schools
Academic/Vocational: Completed thesis, shaped sport’s history

Financial: Supported by association and educational roles

(Sources: Yu-Ting, 2019; Wylleman & Lavallee, 2004)
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In the early stages of its introduction
to Taiwan, Sepak Takraw needed a distinct
cultural identity. Mr Jan recognised this and
worked to redefine the sport's cultural
significance through grassroots promotion and
coaching. He aimed to present it as a
competitive sport and an enjoyable activity
for all ages. Mr Jan initiated programs to
introduce Sepak Takraw in schools and
communities, highlighting its entertaining dual
nature competitive. "It was not just about
training competitive players but making the
sport accessible to everyone," he explained
(A). By organising workshops, demonstrations,
and local tournaments, he fostered an
environment where individuals could engage
with the sport at various levels. His efforts
aligned with Wallerstein’s World System
Theory, which posits that peripheral and semi-
peripheral nations can ascend within the
global hierarchy by adopting and adapting
cultural and economic practices from core
nations (Robinson, 2011). Taiwan’s position as
a semi-peripheral nation specifically
influenced Mr Jan’s strategies by prompting
adoption of core practices from Thailand (e.g.,
advanced training) to overcome resource
limitations, leading to outcomes like improved
international rankings and domestic expansion.

Mr Jan's strategic implementation of

international training and promotion
techniques exemplifies this ascent. By
integrating global practices into Taiwan's
Sepak Takraw culture, he enhanced the sport's
competitiveness and enriched its cultural
resonance within the local community.
Moreover, Mr Jan's collaboration with
international bodies and participation in
global competitions facilitated the exchange
of cultural capital (Bourdieu, 2018). His
international experiences built cultural capital
through accumulated knowledge and
networks, which he leveraged to elevate local
coaching standards and foster youth
empowerment in Taiwan. "Training in Thailand
was not just about improving my skills; it was
about understanding a different sports culture
and bringing that knowledge back home," Mr
Jan reflected (A). Central to Mr Jan's mission
was empowering youth through Sepak Takraw.
His coaching philosophy emphasised a
balance between character education and
athletic skill development. Interviews with
former students and team members reveal
the profound impact of his mentorship on
young athletes. Mr E, a longtime teammate
and later a coaching collaborator, remarked:
"Mr Jan's passion and commitment are
unparalleled. He is not only a skilled player

but also a mentor who cares deeply about his
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students' overall development, both
academically and athletically" (E). This holistic
approach aligns with contemporary theories on
youth sports development, which advocate for
integrating life skills and personal growth within
athletic training (Coakley, 2011)

In his grassroots activities, Mr Jan
prioritised cultivating virtues such as discipline,
teamwork, and perseverance. He organised
study sessions alongside training, recognising
the importance of education in his students'
futures. The association's Secretary-General
observed, "He emphasised life management,
setting a positive example for the players... He
arranged study times during training, even
when we were abroad" (C). This dedication to
character building improved athletes'
performance and prepared them for broader
societal participation. Mr. Jan's influence
extended beyond sports. By fostering a
supportive environment, he inspired belonging
and identity among young players. His efforts
gradually shifted cultural perceptions of Sepak
Takraw, transforming it into a vehicle for youth
empowerment and community cohesion.
Pursuing international training and integrating
global best practices, Mr Jan contributed to
Taiwan's alignment with core nations in the
realm of Sepak Takraw. "We realised that

aligning with global practices was essential if

Taiwan wanted to be recognised on the
international stage. We could not afford to stay
isolated," he asserted (A). His initiatives
showcase how semi-peripheral nations can
leverage globalisation to advance their sports
industries. This aligns with scholarly views on
sports' national development and identity
roles (Maguire, 2011). Mr Jan's career embodies
Taiwan's aspirations to enhance its global
sports standing through improved competitive
rankings, visibility, or international
collaborations.

Sepak Takraw and Taiwan’s Sports
Diversification

Sepak Takraw’s emergence in Taiwan
reflects a deliberate diversification of the sports
landscape, traditionally dominated by baseball
and basketball, which have deep historical
roots tied to American and Japanese influences
(Kuo & Kuo, 2013). Mr. Jan’s grassroots
initiatives, such as school programs and
community workshops, positioned the sport as
a tool for youth empowerment, fostering social
cohesion in an urbanising society. Unlike
baseball and basketball, which have deep
historical roots tied to American and Japanese
influences, Sepak Takraw introduced a
Southeast Asian athletic tradition, challenging
the Western-centric sports hierarchy in Taiwan.

This diversification broadened athletic
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opportunities and enriched Taiwan’s cultural
identity as a semi-peripheral nation navigating
globalisation (Maguire, 2011). By integrating
Sepak Takraw into school curricula and
community events, Mr. Jan tapped into youth
culture, offering an alternative to mainstream
sports, resonating with a generation seeking
novel expression and connection. The sport’s
acrobatic appeal and emphasis on teamwork
fostered social bonds, aligning with global
trends where niche sports enhance cultural
identity and community resilience in rapidly
modernising societies (Maguire, 2011). His
efforts thus contributed to a subtle yet
significant shift in Taiwan’s sports narrative,
from one dominated by colonial legacies to

one embracing diverse global influences.

Conclusion

Sepak Takraw’s evolution in Taiwan
reflects the interplay of internationalisation
(global training and competitions) and
localisation (grassroots promotion), as Mr. Jan
adapted Thai techniques to local needs (He &
Sun, 2023). His transition from player to coach
drove this balance, enhancing the sport’s
cultural role and youth engagement. Through
character education and skill development—
evidenced by improved athlete retention and

academic outcomes—nhis efforts positioned

Taiwan as a rising player in global Sepak Takraw
(Newman et al., 2024). Yet, challenges like
resource disparities with traditional sports and
limited international recognition persist,
necessitating sustained policy support and
broader cultural shifts (Kuo & Kuo, 2013). As a
cultural practice, Sepak Takraw embodies
Taiwan’s negotiation of global and local
identities. This process was catalyzed by figures
like Mr. Jan, whose work bridges Southeast
Asian heritage with Taiwanese modernity.
Future research could compare
Taiwan with other semi-peripheral nations to
deepen these insights, such as examining how
Malaysia and the Philippines integrate niche
sports into national identity frameworks.
Additionally, investigating the role of media in
shaping public perception and acceptance of
emerging sports in Taiwan could illuminate
cultural dynamics influencing Sepak Takraw’s
growth. Focus on whether televised events
correlate with increased youth participation
rates. Further studies may also explore the
longitudinal impacts of holistic coaching on
athlete retention and performance, using
mixed-methods approaches to test whether
integrating academic support enhances career
longevity. Combine qualitative athlete
narratives with quantitative retention data over

10 years.
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Abstract

Purpose Objective To study and
compare the effects of plyometric drill training
programs on agility leg muscle power and leg
muscle strength in Thai national wrestlers
before and after 8 weeks of training.

Methods Research methodology This
is a quasi-experimental research using purposive
sampling from 16 male Thai national wrestlers
aged 18-25 years, with at least 3 years of
competition experience and who are in the
training camp. They were divided into 2 groups
of 8 people each, and pairing to divide into
groups using agility tests. The experimental
group received plyometric training combined
with conventional wrestling training, while the
control group trained conventional wrestling for
8 weeks, 3 days a week, 1 hour a day. Data were
collected before and after training using shuttle
run, vertical jump test, and leg strength test.
The statistics used to compare the differences
in agility, leg muscle power, and leg muscle
strength were compared by comparing the
means between the experimental and control
groups using the Independent Samples t-test
within the group before and after 8 weeks of
training using the Dependent t-test, and
comparing the results after training between the

experimental, with the level of statistical
significance set at p<0.05.

Results Before the training, the
experimental and control groups did not differ
significantly in terms of agility, leg muscle
power, and leg muscle strength. This indicates
that both groups had similar physical fitness
before starting the training program. After 8
weeks of training, the experimental group that
received the plyometric training program
combined with regular wrestling training showed
better development than the control group in
terms of agility, leg muscle power, and leg
muscle strength. The test results showed that
the experimental group had significantly higher
values than the control group (p < 0.05).

Conclusion Plyometric training
program combined with regular wrestling training
is an effective training approach that can
develop agility, leg muscle power and leg
muscle strength, which are physical fitness that
is important for the skill performance and
competition of national-level wrestlers.

Keywords: Plyometric drill training / Agility / Leg
muscle power / Leg muscle strength / Thai
national wrestling team
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Abstract

Purpose This study aimed to
investigate the effect of unilateral plyometric
training combined with change of direction on
physical performance in male handball
players.

Methods Twenty-four youth male
handball players, aged range 18-25 years were
recruited to participate in this study. The
participants were assigned into 2 groups
(n=12/group). In group I, the participants
underwent unilateral plyometric training
combined with change of direction program
and group I, the participants underwent
bilateral plyometric training combined with
change of direction program. All of two groups
consisted a jumping followed by sprinting and
changing direction for 6 sets of weeks 1-2, 8
sets of weeks 3-6 and 10 sets of weeks 7-8 of
training day, twice a week for 8 weeks. Before
and after 8-week of training, leg muscle
power, agility, balance and repeated shuttle
sprint ability were measured. Data was

analyzed using dependent and independent-

sample t-test to determine the statically
significance level at p-value <.05.

Results After 8 weeks of training,
agility, balance performance of the dominant
leg and repeated shuttle sprint ability were
significantly greater (P<0.05) in both groups.
And leg muscle power, balance performance
of the non-dominant leg and repeated shuttle
sprint ability increased only (p<.05) in group |.
Moreover, muscle power, agility, balance and
repeated shuttle sprint ability were no
significantly (p<.05) between group | and
group Il at post-exercise.

Conclusion Unilateral and Bilateral
plyometric exercises combined with changes
direction training program for 8 weeks can
improve leg muscle power, agility, balance
and repeated sprint ability. This training
program has a potential of improving

performance in handball players.

Keywords: Muscular power / Agility / Balance

/ Repeated sprint ability

Corresponding Author: Assistant Professor Kanang Srihirun, Ph.D., Faculty of Sports Science,

Chulalongkorn University. Bangkok, Thailand; E-mail: Kanang.S@chula.ac.th



2138159e1AIAAIN1INNIMALGYUAIN T 26 aUUT 2 (WYuNIAN-G99IAN 2568) 103

anuuauazaudAy ey
wsunveaidufmlssamiifianuaumy
a9 waedlsruundauiilvlunaideduszmisnis
wredu Tunumsuastuasiiyauionn 12 au oy
Tuauiu 7 au eaussanniiyLauusunvea
Sudunedide inveilugruilolunisuvadu wuy
nswaguiienis nsissnuid nmsnsslan wag
meiuslnetadeflalunsianuiniszsadausd
wshlninAwivszauainudufavioludseay
mma‘m%ﬁ]ﬁ?ﬁmgfﬁuwa“’waﬁﬂﬁm Fanuandl
sUsuumsinivaneuans it iuaussanma
ndslmunsainfila wu susuumsiiniflyensde
(Elastic Band) (Aloui et al., 2020) UuUUAISAN
A18AINILSIUUT (Repeated-Sprint) (Taylor
et al., 2015) JULUUMSHNANTTAAINNINY
(Physical Performance) (Ortega-Becerra et al,,
2018) ifumu uswuniifies 2 gUuuuvesnsind
wsiaLLazUUUTImdsesinfnlafde
nsinwaslamsn (Plyometric training: PT) wag
nsAnnsWasufianig (Changes of direction;
COD) (Asadi et al., 2016)
waglowninduguuuulusunsunisidn
Tyl ewamnufuuonds wazninadeulmniy
Yosiinfun 1w M3nsglan uagn19Iasa (Beato
et al., 2018; (Puangmalai & Apanukul, 2024)

[y

4 g V7
nalnnisiedeulmvimuamaidiueg fugukuy

Y

Y9IN15UADON-1AFU (Stretch shortening cycle:
SSC) FINUEDY AIUFINITOVDITEUUUTEEN

> & > =i i
LLagﬂa’}llLUQSLUﬂ’]iﬁi’NLLiQQQﬁﬂIUL’]aWVIﬁUVIEjﬂ

wTiazsila (Wang & Zhane, 2016) nstinean-

vl sYINeNde AnuEnsalunsuas
WUU eccentric contraction to concentric \Uu
mﬁaaﬂﬁwa”amaﬁliﬁgqmamﬂ'ﬁmiﬁws{'wﬂaa
nanuilefianunsaazaundsnulurisanninungs
wazUaoundsauennuInendsluraas s
Wi o uUszAns awnisied eulun §enasidn
wieTowninlunquaniluuyanuuiulss uas
W’wmammmwﬁmmﬁm L AvwaEnsalu
n15n551an A5 AIALS S waTwsIsELTn
(Hammami et al., 2019) uaﬂmﬂﬁy N1598NN184
nenvundelewwnsndiaunsatiloleluss sy
mmLsﬂuwgumqﬂl@?ﬁgaLw{izé’umwmﬁuﬁum&wﬁa
msﬂss‘lmmy’wsmaaq%ﬂq (Bilateral exercises)
auisnuurugede manszlanmisrnien
(Unilateral exercises) %ﬂﬂ’lﬁﬁﬂwﬁﬂam%ﬂ;’m
PURGIALVEDIVITA FrIEuAILLT s il
Nl LANLANINTOUD MBI UANALLE]

waziduna it el eassussssiing sanly
svovnanduduresinfi uasdufiuuseansam
auEaluniunisnselan nsasufianiawes
UnAwnland ety Tnenisfneineunundna1nin
nsinndelewn3nuuunisnselaameviiieltul
Uszansmmlunisiaunnisssidnusslannaily
AsitnuuunsElanmenaesens udunisilnly
USinaufiiiu (Bogdanis et al., 2019B) uaznis
Anndelewn3nuuunisnszlanmeanioaiud
asnalulszavsnmlumsisiiusnaie Tnaame

Tuszazgnie 5 wes TurueNUseansaimnisis 10

WAS bag 20 Wwns genshuasuwias (Drouzas



104 Journal of Sports Science and Health Vol.26 No.2 (May-August 2025)

et al,, 2020) waluL3 2998IN15LUA U AN
1 d| v v v < —
nauAdnuuUnIElaNRI8YIABIYUI AN bLIAUE Y
UszdnSanluniswdeuianialasniing u
nszlannl8u1LA 82 (Appleby et al., 2020)
dJ — ] v dﬁ/ v 2 1
FINITANWINDUNUNTL wanIlmiuln n1sidn
NAYLDLUAS NLUUILA I UTEANT A1nntiana
¥ dl (Y] @
N1 NRUUIABIU TN BUSUUTIAIURT K59
[ [ ! v a o
ALST wagnasauu lulnAvneauea lagyi
ANSHN 10 dUan dUaviay 2 ASY ASIaY 15 Ui
TneUseans nwlunisinnaelawnsnaigvien
AINANDNISHAUNLANINAINNISHANF LIRS
A1YNEDIVUUS U UNSENTA WY Relunis
WuAMULTaswaznaalulnin Tneanizasns
gdlunruauwdsuswuuleluuningsdnves
AA1ULHE BRI UV UNA S Useansarnlunisia
5 UM hAYAINUANUITAIUNITATEIAAY
LUIA ShazuIuay (vertical and horizontal
jumping ability) (Drouzas et al., 2020)
AMNEILTatluN1SUA g UR ANl UA KN
ugUAUDA AANUEIAYRYNBINaUTEANSAINTDY
HLAULEUAUEA tBendninAmAsazaunse
! < < a a K
L59AUL57 YEaRANNLS ) kaztlAsunieniglaly
S3UlIa1duq (Asadi et al., 2016) Tun15@ne
ADUNUIT MULNUNITHUITUNUIN WNAWLIUAUDA
nsneakazildsufianisuasiantun1su ety
FaAnLTU 60% V0IN5AATUIUTETNITNUTINLA
InggUuuunswdguiianisnaiiiunainnisini
PaINNa‘18lUshNsUYIUNA WILIUA UDA

v

FaANwULYaILUSLNTUNSHNAN TN eIAUSENDUY

'
v

NdARy LU ANurn AUST SEEEN1 U
& o A a a = a ¥
ASIMUABUTIANI Wary iR gufiAnI Wumu

! g & Y A Yaa
LATUBYASIN LATLAN AT NS NLUUNALNANY
! dgj d‘ U a U
Wwiand Weusendaiartunisinmadaniunisin
aussanInveslniwiIngunusalunsous fu
(Michailidis et al., 2019)
A159BNNIEINIELUUNA 8LaLUAS N
90Nl IUAUNITEBNAIAINIYLUU N15ATELIAN
! 2 a a < ¥
A9L59AN3L57 LaENISUABURANIE FeR1LUle
a v oa v ¥ o d‘ (% d'
JunIdelavinnisneassfisdaunaniswasundas
MRANTINNINTNNILVBIUNARITULENI USDTUTY
(Bogdanis et al., 2019A; Hammami et al.,, 2019)
VN OFLNANALTIUINADANTIONINUYBIUNN W
TASNBUNUIL T NISANWILN BRSIVEBUINIST
NAUNAIUNISRANGeloLumSn (PT) wagn1sin
VWASUNANIG (COD) et R UUSEANSANAIS
yausuululyeendiaulauinniinisdniies
pgnufudludnaueateivueIgnIng 17 J
97U 20 AU LLUQLLUU?!@JLﬁu 2 ngu Av Ny
AIUAN (CG, n = 9) wagna uuNINWYS (EX)
F9Eln PT way COD wsdy (EX, n = 11) TUswnsy
ANSENTSLeLIaT 6 dUAY ANITIANANBULAY

PaLUTHNTUNISE A FaUszanSainnaensel

]

Y

6 FUMMUBINIARINAULANANAUBE 1Tl Aty

~

TunsmageuALAa o Ilinos ( p = 0.001
Tnevinueaiunsadarnisnslanlanuaig
wanA1e (Michailidis et al,, 2023) Fsoenslsinu
TumsAneiilelusunsundelownsnsausuiy

a a = N & =
A15LUA gUN ﬂm"lﬂb‘[fl‘lﬂ WIALTUA UDAU U WAITU



2138159e1AIAAIN1INNIMALGYUAIN T 26 aUUT 2 (WYuNIAN-G99IAN 2568) 105

RAINMANBUAEYDINA AT 1019LH D911 1NAY

LWNYUGIYRINTTHNT AR dlUTUATUNUANA 1Y
WINSHNANIZIALIIVBINA Y D18 ULALLNA

yilmsiluanunsalSeuisunavaluswnsy

= a

oAy Y o e =
LW@']UI@I@EJ"IQ%@IL"UU u%ﬂ@qﬂLﬂu@ﬂLWﬂNa‘Viu

=

MONYIININISANWIVDILUTHNTUNT ULUUTL WU

997" FINITuLAYIIN1TANBIINNITNAAD

Y

e

=2

nounuIil ’w]QVL(;VTWﬂ’liL‘LJﬁIEJULLUa\‘IEULL”U‘U‘UB\‘I
Tusunsunisilaluiinauaenna s wazdniou
1nd s ulurianaiveanisvaaey Wy Aud
S2YLLI87 UTeLANU0dIn1SHn Laysen U
ANEIUITOVRIAIUNAWT (Coratella et al,,
2016)

A9t Ay avineveIdelun1dny

v
v A

assilAe W onsvdounavasnsinndslewnsn
YR EILAE @B AU S AU AN
Pinoaussanmsnesmeludniwusunuoasiy
W oUSUUsuasauIUTsAnS nnndsves
NaNL 91 ALAADILARI89L AINAINTE
Tun1snsedn LLazmmmmsalums’iqL%‘aqqqm
wuue il elvidnAwdanuaiunsngge
LL@%W%@@J‘V{%%L‘lT’]il’JiJﬂWSLLEZJIﬂT‘U’e]E‘J:LmJE]

[

INUTTEIAVRINISIVY

9

1. Wefnwinavesnisinndslownsn
YR EILAE @B AU S AU AN
FfinoaussanmsanslutnAwuaunvoawe

2.1 oS uulisunavesnisin

NaBlalATNAIYUILABILALVADIVIITIUAY

aA' a ! '
A1SLUR UNAN N UADANUTITONINS Nﬂ’]&f[,u

v

NAWLEUAUDATY

HUYAFIUVBINITINY

1. msflinndeTewnsnmeuniiensiuiu
mswasufiemsuaznsilnndelownsnmeuiaes
FTWAUNSIUABURANIG A9HARBAINLEINNSA
yosaussanmsemeluniuaunuoane

2. msinndelown3naevinsiuiu
A15LUA JUTTANIY @INAROAINAILITOVD
aussannsrenelutniwuaunueasie 11
NaveInsHInNEElaLAS NA BV ER IUITIAUNS

dl a
LWAgUNANIS

AwANLUNMTIY

nsAnw3dedidunsidodamaans
(Experiment research design) wazlanunis
WA1501358555UN15IVLAINAULATINNIS
95us33un33duluny nquananitu yad 1
PaNIIAINede fusedletui 19 funnau
N.A. 2566

NEUAIDE

nquiaes el uinAwiusuauea

a

UMINGITENITANIUN IR TneLunTend
NAYIY 919381219 18-25 T vinnsidenuuy
L3194 (Purposive sampling) @’}3 Solafuunuug
N uA1981991N91UTT8Y89 Chaoplaina &
Yimlamai (2020) fmunsefuaudesiuil 95 %

FN1SAMNUAAIVUIRDNSNA (Effect size) 1 1.17



106 Journal of Sports Science and Health Vol.26 No.2 (May-August 2025)

AuuAgIuIaNITNAd@BU (Power of test) =.80
wazseRudediey (Q) WFU.05 Aulunay
Fo819n781U5uNTU G*power 11939U 3.1.9.7
ylvlangudieswianua 20 au Litedaatuns

[ VA ¥

AUVIEN3008UAITBIKIYITINUITY yITEla

e

'
%

Winsiuunguiiesns 20% vilvlanquiiogg
STanun 24 Ay awafuuﬂmzimﬁaaéwmjmas
12 au Tne3snnsdug (Matching) annn1smaaey
AINLAADILAR2 091U BILN AN A ALY 19 UA™
11.50 Junv maen1snaday (Agility t-test)
Sesaduanauesluunn (Hoffman, 2006)

LNUNNITARLAONKLYITIuTTY
(Inclusion criteria)

1. v Judnfwusunuoa tnawiy 91
521719 18-25 {

2. fUszaUnITal N15UY 9T UA WA
weunveasenwuey 2 Jiuly

3. lavnnsingounsowy 9 un auL
$20TUSUNSUNISNAADIDEUBY 2 LD

4. 19 YN 1SNAADUAIIUAR BILAR D
20¢lnewisanlunuidde 9ann1snaaeunis
WA BUTANIIA28A5NAdD Y (Agility t-test)

Fap 378l MUALNUTUAIVBINITNAFBUAINY

[%
[

AaaskAa ol FuusluwIdenseideg lu
NUNNITAALYT F351915909UT T8 agm 04l
AIAIILARDILARIIB9LIIINNTNAFRY (Agility

t-test) lﬁQQﬂ’ﬁ 11.50 3w (Hoffman, 2006)

5. lufiUsedAnisa1dunissne19In
’e)’m’]iU’]@L‘;];UEULLNﬂl’e]ul,‘ljj’lil’JﬁJIﬂiLLﬂiiJ 9819
Uee 6 Loy

6. luvr3unisidnlusunsudy sanns

29NNMAINYTRAD UUBNNLDIINNTRNYDUAW

2

o A

weuaUeanuUnfi 3’;uﬁﬂahﬁﬁj’13‘aumu%aauﬁ]
n2e Turmeiinsaulusunsunisinuesy ooy
iionadwsvoslusunsunisilndauysol

inai9inIARLANELTITIuTTe8NIN
17539¢ (Exclusion criteria)

1. gnsamauideninussninsesay
80 (1132uNsAnUaENI1 10 A% 9InTiavua 12
ada)

2. Lﬁ@maqm%é’aﬁlﬁmmmL‘Jﬁilmmi
Fonolule wu ddymnisuiadu ingdimg
viefionisduiae iuay

3. gunsaueuddeluadaslans
nsinme

Tunpumasiunisise

1. FumeunounITnas

Anu191uTTo7 LA 929 0 0 oAU
auufigiu Wgvwuunisvaaedlunsivaeaualy
nsaduilon (Content validity) Imw;l,%&nsmmw
5 1u el auauvaidug 1@ oamgn 1ufn
LEUAUDA Lozl AT AU INEImAnTNg
ﬁ‘mLﬁammmaamﬂgaqmmi’mqﬂszmﬁ (Item
objective congruence, 100) 15%6&18%}'?5“613
aonAnedsULuUNIIVIAGedLAYLAT BT aN1TT T

WU 1.00



2138159e1AIAAIN1INNIMALGYUAIN T 26 aUUT 2 (WYuNIAN-G99IAN 2568) 107

1.1) N1TATUIUNITNTZANEFALUVUNA
‘(JEN‘ZJ‘LH@ﬂ’qNﬁ'ﬂ@ﬂ?ﬂﬁlﬂﬁW%Lﬁu@U@a%Wﬂ 10
adq I~ . .
5N BNLUULAINEIN (Purposive sampling)

LA MNUATUINNG NATI081991N91UT T4

L2

)

haoplaina & Yimlamai (2020) AnuATLAU

=

AIULY B UT 95% T 90 N1SAINUAA1VUIA

a a

dnswa (Effect size) 1 1.17 AMNUABIUIINNST

v v o w

nAaau (Power of test) = .80 wazszAuULdEIALY
(Q) w1ty 0.05 ﬁm’;un&jm“"saEJ’N@T’J&JIU?Lmﬁu
G*power 11959u 3.1.9.7 Wlnlanqudiegng
famun 20 au iileUostunisgymisuionoud
%aﬂﬂiL"l’Jj’l'il’JiN'lu’QJﬁJEJ sijiﬁ’aimyt,ﬁ‘m"m’;uﬂq'u
F10819 20% ¥l lA NG UF08 195U VA
24 Ay mnﬂy’ul,l,ulqmjuﬁaashmzimaz 12 au 1oy
3§mm‘”uq' (Matching) 31AN1INAADUAIIY
AaDILAaI8TlInIENINAGeY (Agility T-test)
1.2) snauan faLlaen1snadouaITy
AaDILAa728vLIANITUS AIUINMIAI9INNTS
NAaaU (Agility t-test) nmﬁmaaugmlﬁqaﬂdﬂ
11.50 3u19 (Hoffman, 2006) lagn1snadau
(T-test) wun1siamnurassiwazdudunisia
AaEnsavesiniwilunisiuasuiianisaae
asa lumsnegeudaunsalyidulonialy
nsUszdugunuunaed eulvinasinuemig
wadavesdniwile 1l es91nn1snadou
AmualniniwUasufienis 4 ase wpdoulm
TWlufianianiag fasuuanaiafusenineaan
AABIRILATNITIUE BuTiANe TneAl1uAa oas

‘UELﬁUﬂ’]iLﬂﬁ@u‘l‘Vi’]i’Nﬂ’]EJVT\‘iWiJ@E]EJWQi'JﬂL%;’]

¥ d' @ & a d'
AIYNITLUAYUAINULS INS DN ANILN DN DUAUDY
ModINTz U @2un15UE suianiaazidunis
WA U198 INUABE195IALE IR NS

A I A a ~ o ¥
WA BUAINULS IS 7 AN N19kK UL 29UUN
faun1sneaau (T-test) Sudunisnagauni
Uszlarud1unsunwnnesnsild gunanianang

I ! < = <
ATUTU (WAUBa ani UlaLAnUea LaUUeA
Wuaw) Falniwmiwisuiienigdasafian

a a Yoo P a a =
wiolnd aulmilaeyedusednsainuindian
~ v dI v - v
Tuwualuun aglauSounitamrunigniwn

A Yo o ' A A
waziiudanluatunsaluiunuey ivileny
ANDd
Y Y
1.3) AIWUINGUWUY Matching & 137

FSUNINAFBUNINUA 24 AU LUING UAIBY
nauay 12 Aau lngATn133un (Matching) 910
LUNNISNAABUAINUARBILAAIIBININIENT
negaeu (Agility T-test) S?'fwj’if{i’almﬁmuml,ﬂm%
JUANUNITARNLYT MBINAIAINUAABILAAIIDILD
MInaaeulugendt 11.50 U9 91ntudiun
S 89a1AUANNUINLUUBEAILA 1-24 A F1PUN

1,4,5,8, .., 24 egnqudnnaglauninaie

=

PUAgITINRUNMIUA BuRiAN1e wazdeuil 2, 3,
6,7, .., 23 aq'ﬂq'uﬁﬂwé’aiame%ﬂﬁwmaaq{wq
swfunsasuicng

2. Fumeumsanilunisnaae

2.1) L5 S Fefinunun Anu
warduiwisiunisive WuluBueeuwnsiise
wgammaﬂ{aaﬂaﬁyugwuimwuaaumuLﬁaLﬁu

vayallony



108 Journal of Sports Science and Health Vol.26 No.2 (May-August 2025)

2.2)% TTUYINIT95 UNUT LAIR 199
W ITUNITANERIIUITE wastunaun1sUUuR
987198LLBHANBUNITNARDIITIHNNA UAIDY
~ Yo ¥ < W S aa
WolnsunsiuwaziwnlafeingUssasa 3513
ATUNITNAADY

-Hnndulolunsnalevied A NS
nsglanuazaauniel (Hop) tunisnianszlan

1 1 dI v v v dI v

e LU L an1wmNgeaanld YasRennIuIn
ndlutwimindeguunigie lumigiy
= % dgl e a dl i i i !
dudinselandulaenislyau3anaeing uadada
NUAIYLNIDIBBNNANUULDY) @3UN19 I en
WNNUN LI D

- AN elanSNAIEYADIVIE AB NS
nslanuazaunig (Hop) JUATININI N
walvia Yanewnnd buv19avun vsedeanniuuen
WENUDY awnad Adwuulua I ungazdad auen

LY dy =1 = o dy a
ASVUIUNUNY NI BLNDUIUIUAUNY SELU AL
n3eland un1eauuUAnA LS R aamIiasyin
o asaiunIemnIANANIARIY NIV UUAREY
Tyw199wm9iba tnSanatuilonuvin1unuila
a ) a ' oA
LW 95095 ULSINTEunn UYL 9a Fadunid
so ¥ Y3 y v .
yMlirna i edneidu (U nuigveanaeles

a A ¥ g a =
WASNABNITIINLTINBUNAULLBENENID8N LD
panLsImAsluasInaly)
¥ = Y] =~ ! Y]

~91u 97 avaunseluade @a1unsa
Usziiulaannnisdunaanadauelnu wwu d4nm
Asleunisdevnalny duneisnisuduiuves
11YRUNTUTUV 19U N1518UUDA LATUDAD

yaulvvraluu nstunsslnsdnnseaiwinvauly

T9v19l1u n1sn1AuvIv1sueannau #se
n157 wastulavlvusennou Talaainnisg
nagau NMsaziauaailyvlau wagn1In1UY
asulavnlnuniitesnnauy Aazatnvity
yatv @ ¥ ) a a
2.3) w33uLN UL ARIMYTNETTINYT

nug1unlUveengudloslaun a1y Umln

[y

augd kagaviunanie aeinsesinesndsenay
293379018 (Body composition analyzer) 819

Tanita DC-360P Uszinag) Yu nasainiuln
K LU15UTTBOUG UTNNIELN DLATEUAIIUNT BN

d1mSunIsiuTeyaNauNIINAGeY
[ J a 13
9

2.4) §IVYANTUNITINUVBYANBUNTS

[ %

VAADIVDIKLIYITINNTIVY LgyIM TN UNSS

e

nanuiiew AuRaswAaiiely ALENTE
TuA1IN3977 KAZAITNAINITOAIUNITS 9728
A§Igeannuutn $35nmaasudnelud
(Hammami et al., 2019)

_ negeundenanuiieviaenisnszlan
6N AauLAT 84 (yardstick) ¥1n1snadey 3 L
Wnszmnnen 1 wiit Suiinnalagluaiinszlan
lagefigrauduaii Susnusudaniuuenszes
mmqmam?m?u vursduguRuns

yAdBUAITLAR BILAAIT BebIR 28
wuunadau (Agility t-test) wag (Illinois test)
Sufinnaigvaaevislaluseuiidiianainnis
naFoU 2 ASe maeduiunil

_pageuANEInnsalun1Insaianag
N1InAaEaU (Y balance test) inN15nAgau 3 Lo

UM AEAANIIVDIVILARLVIILYLIANNN 10 U



21381590e1AIANINI1INNIMAZFYAIN T9] 26 aTuil 2 (WQun1AN-3991AN 2568) 109

[
[

Tun1snageuRn 2 wfiseninuen donAsafia
Agelunnaziiama 1hafilaumsnienue
9999 UAaz91 dvuasidueufiuns Suiinua
Taun19A1UI = ([maximum anterior reach
distance + maximum posteromedial reach
distance + maximum posterolateral reach
distance] / [leg length x 3] x 100)
MAFOUAINAINITON LTS 928
ﬂ’J’mL%ﬁ%ﬂﬁﬂLLUU%’W?’JEJLLUUVI@?!@U (Repeated
shuttle sprint ability: RSSA) Yin1snageaulay
39 lU-ndusees 20 wns (Spaysaauaaziien 40
F) 5wmmmmiaqaem $1u9u 6 1ie7 Wn
sgmnafien 20 Jund ﬂ’uﬁﬂnmﬁ@maaﬁﬂé’

T ea7 A7 an ATUINNIAIAIIULEIE 80

9 Y

AULS A azsutlA1ua(5aEaY) 910N1T
NAADU 6 L8 NUIBLTUIUIT
2.5) HLUN5w3TeNquil 1 vinsinngy
ToLUASNAYVILA BT INAUNISLUA gUTN ANI4
FIUIU 6 490 FUAMN 1-2, T1UIU 8 vun dUAM
7 3-6 WALIUWIU 10 M dUAINN 7-8 LAALLYR
UsgNounie N15ASEIAALUUIILA 82 bUT19AUN
VIUFIG 30 LURLUAT AIBVIWIY 6 ATI LAZU
931 6 ATI AUAIYNTLLANAIBVIVILALD TU
! lﬂld a i i 5
Na8INiANEY 20 LWWURALIAT ATYVIIY 6 AT
ATV 6 ASY BWATABDAIYNITIININATILAY
Qll a QI <@ d' a
LWUASUNANIG (FAUIINNIANTY 6 LUAT LaslUasune
vmmﬁuﬂugﬂammﬁammuas 3 L3005 LAYANS

FUFINNATL 6 1UNT) TTEENN 21 1RT AegUR 1

oA (% a ¥ a ! [ d' a
nauil 1 Anndslown3naevinglIsuiunsiuasuianig

FINISH

6M

nNauy 2 HnnaelawnsnAleN@eIuN9sIUAUNSURLURANIS

START FINISH

{00001 000008 .

y b

Ui 1 Tusunsunsiln



110 Journal of Sports Science and Health Vol.26 No.2 (May-August 2025)

2.6) @jmyﬁlwﬁ’aﬂduﬁ' 2 n1IRA
waololnsnA891@099 19510 UN5LUE B
AN §1UI 6 1om FUAIR 1-2, Fauau 8
Lwm FUAIT 3-6 uATTIUIL 10 Lon FUAMT
7-8 unazvian Usznaunle n15dnm 28019
ﬂizimmmyw‘maaﬂﬁuy’mﬁuy’m%’jaqq 30 LHUALUAT
FIUIU 6 AT LAy MER18NIINTEIANAEEDS
179 5uaéaaﬁﬁmmqq 20 LYUALUAT T1UIY 6
AYs LAz BAI8N1ST MRS ILATIUE BUR AN
(39159979059 6 LUAT WAZLUE suRANI19n153 9
Wugtanmisuniuay 3 wes wagnsi uia
NANTL 6 LUAT) T8N 21 LUAT é’qgﬂﬁ' 1

2.7)mgqaama;uw"ﬂmiﬁﬂavﬂm‘vfaz
2 a¥s 1unan 8 dUnu

28)naandnAsuLase 8 duav
¥nsmeaeusnate UL safunsa@eunau
A1SAN

2.9)swiw%azﬁgaﬁllf;mﬂmimaau
NOULATNAINISAN 8 dUAM YIn3LAsIEvna
n19adf ieagunan1sise

QUERIGCER B L RHE

19 oyaniiasievlaelelusunsy
poufianesdnsagy SPSS version 22.0 fuil

1. Anade (Mean) wavadud saiuu
11M5§14 (Standard deviation) 844U
N3N ﬁjugmﬁuaaﬂduﬁméw Toun 91y
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mﬁ'mﬂwmmL?'Jqqqmwm?w Tnsdinsient
anelunquinismaaeuafiuuuien (Paired
samples t-test) Wi alUSouisunaunisiln uas
ndsnsiln 8 dUnm

3. TiTzMAeas (Mean) Lagadu
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M9 1 Wiguguanadguazaiudoauuninsgiuesdinlsaiuas sineiugiulunqui 1

AnndelowwnInaleviiedrTindunsiviguitanig (n=12) uaznaui 2 dnndelaiunsnaieg

YIFBIVNTINAUNSUABUNRANTG (N=12) 5EMININBUNNSANLAETAINISHA 8 dUm N
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AdUNISHN $#a9IN15HN 8 FUAN

ngun 1 Annaelawn3nalevagdsauiunIsiuaguiianig (n=12)
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auge (wuituns) 173.75+5.60 173.75+5.60
thwiin (Rlansw) 68.91+12.36 69.16+11.86
atiananie (Alandu/wns?) 22.79+3.34 22.89+3.23
AUAEeLAaI0 ENIS 10.42+0.55 10.42+0.55
nguit 2 Anndelawmdndrevaastrsufunmaudsuiiong (n=12)
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A15991 2 WSsuiguaafslazaud g uuuNINIgIUYeIR L UTHAINA1ULL BT AUARDILARY

703b1 ANUANITALUNNINTIN KAZAINANNITOATUNTINILAMUTIFIFALUUTIIUNANT

1 dnndelawwasnaevinedsiuiunisiisuiianie (n=12) uaznqui 2 dnndelawnsn

AILVIFDIVNTINAUN IR UTRANIY (n=12) szenaumIinuaznain1sidn 8 dlam

AU

ADUNISEIN  KAINISEN 8 UM

ngun 1 Anwaslawn3inaevagsuAunIsiUaunANIG (n=12)

wﬁﬁﬂﬁﬂutﬁam (Leg muscular power; LURALNAT) 50.83+4.32 55.91+4.56*
AMUAaBILAaI7849l0 (Agility)
- Adgility t-test (3un9) 10.42+0.55 10.19+0.47*
- Illinois test (3ui) 20.34+1.22 19.77+1.39*

1913962 (Balance ability)
- YIYNOUA (LYURLUAST) 104.19+11.87

- 199kuatn (wURLAg)

108.43+£11.41*

97.24+9.74 104.50+11.00*
mi%'aé\"wﬂ'.;'lm%geqmwuez?ﬂ (Repeated sprint ability)
- ANUEIEEn (Gudl) 3.85+0.41 3.58+0.39*
- anaduade Gund) 4.20+0.35 3,89:£0.20%
- uflauan (sevay) 9.44:5.68 9.00+5.92
nguit 2 Anndelawedndrevaastnssmiunmaudeufions (n=12)
Wanduiew (Leg muscular power; LgURLIAS) 51.00+3.95 52.00+4.41
ANuAaaILAa784la (Agility)
- Adgility t-test (3un9) 10.42+0.58 10.20+0.48*
- Ilinois test (Fu9) 20.85+0.95 20.19+0.69%

N199159A7 (Balance ability)
- YIVNAUA (YURALUAT) 101.77+13.19

- gveluntn (wuRLLnT)

102.48+13.12*

100.94+9.98 98.63+14.28
a v < 3 . ore
N13WAWAMULIIEEGALUUYT (Repeated sprint ability)
- AIgedn (undl) 3.88+0.51 3.81+0.49
_ mnudaads Guiil) 4.2740.52 4.10+0.56*
- ftiANNan (Seuay) 10.51+6.29 7.78+6.21

o v a

* LANANNUNBUNTTE N1l T B AN 19ad AN T2AU.05 (p<0.05)
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M19199 3 Wiguiguanadsuaraul gL uuiInIgIuYes LU TNAINa1Ule YT AUARDILART
70417 AWEINNSaluNMSNIR KAZATINENNNTANTUNITIIAIEAITIGIIALUUY) HAINTS

Hn 8 dam semnenaudl 1 Anwdelawmsnaigvfedsiuiunsiasuiiana (n=12) way

naud 2 Annaelain3naevassrisniunsilaguiienig (n=12)

fauus ®AINSEN 8 AU t p
ngjadi 1 nguii 2
(n=12) (n=12)
wé’ané’mtﬁam (Leg muscular 55.91+4.56 52.00+4.41 2.13 74
power; LYUALUAT)
AMUAGRWAE78417 (Agility)
- Agility t-test (Gunil) 10.19+0.47 10.20+0.48 006  .799
- Illinois test (3u7) 19.77+1.39 20.19+0.69 092  .069

A13139612 (Balance ability)

- IYNAUA (YURALUAT)

108.43+11.41 102.48+13.12 1.18 .454
- ‘U’]‘J’]ﬂlﬂiﬁﬁfﬂ (LURALLAT) 104.50+11.00 98.63+14.28 1.12 334
ms%'aé"aamflm%gaqmwwgﬂ
(Repeated sprint ability)
- AVSIEsEn (und) 3.58+0.39 3.81:0.49 123 517
- mm%’u,aﬁa (un) 3.89+0.29 4.10+£0.56 1.13 .300
- ﬁ'suﬁﬂfgmgq (%@868) 9.00+5.92 7.78+6.21 0.49 .940

p>0.05
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Abstract

Purpose This study aims to examine
the effects of an eccentric exercise program
combined with a medicine ball on muscle
strength and balance in middle adulthood. It
also compares muscle strength and balance
between those who participated in the
eccentric exercise program combined with a
medicine ball and aerobic exercise.

Methods The sample consisted of 43
middle adulthood, both male and female, with
a static balance performance of 40 seconds or
less while standing on one leg with eyes open.
The participants were divided into two groups:
a control group (n=22) and an experimental
group (n=21), selected using purposive
sampling. The control group performed aerobic
exercises such as dancing, aerobics, Zumba,
and brisk walking, while the experimental
group participated in an eccentric exercise
program combined with a medicine ball. Both
groups exercised for 60 minutes per session,

three times per week, for eight weeks.

Results After the 8-week training
program, the experimental group showed
significantly ereater improvements than the
control group in static balance while standing
on one leg with eyes closed, dynamic balance
during the sit-to-stand and walking tasks (Timed
Up and Go Test), hand and forearm muscle
strength (measured by hand grip strength), arm
curl performance, and leg muscle strength.
These improvements were statistically
significant at the 0.05 level.

Conclusion The eccentric exercise
program combined with a medicine ball
effectively enhances muscle strength in both
the upper and lower body. Additionally, it
improves static balance and dynamic balance

during movement in middle adulthood.

Keywords: Eccentric / Medicine ball / Strength
/ Balance / Middle adulthood
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panfdenenduluaiuuas neuassdunes
n§ananund ouit olulu i nnanasuney g
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LSINTEUNAT N5EYLT 101 U8 UBINS
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LazndauLesnl il siisuiun1senias
ATBLUUABLLEUNS A T I8L A 1AL 159
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vesnananile (Hody et al,, 2019) Tagduiinig
UszgnaineIniseonidanekuuLd nisunsn
uly lun1ssneInianisaInvide L u
nsTnyy Uaed f Tynivealsae 1 ou
(Knee osteoarthritis) w3 elsALus oanang

8nLEUL3I 0359 (Achilles tendinitis)
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n1seaniiaenteludagduiyuiuy
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(Medicine ball) (Parkinson et al., 2019)
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10155 9UL N g ULUATUUBAN UANLUA LAYN

1% '
o v A

Lméﬁ%uuaaLﬂui’mqmqnamﬁﬁumummmm
1719l Loula ndsla luvnzdduuanions
nseluaiunsasinle nsTundenisensdulua
LaziAnLTatuannualvfeieonLs LUy
LA LR g uvoasdun 0900nusIuINN2 11U

LNSIELUATUUBAU T A IUT UL DUA ULUA

[ ¥
v =

waglARLalUa A9 uTINeI00NLIIT Il auaY
WYUTINDINA UL ONFIUALUAUNANITIVUA
= ' aa a a
fisussvwadunsenay d8asvlunisiadoud
wageAd aulnd wagdearunsadnufduveaun
W agUnuunieqluniseannigenigyinluiia
AIALNAUIURATING ALNa W v udadu
AT UAUNEAIMTUR TR BIN1TRBNMANE N
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UAAINTVDIWIAINTUUNIINGINY DIYTENIN
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nsidanisnalawau (Cohen, 1998) AMnuAAIY
a o o v aad o
Tdvd1fgyn19ad @ .05 81413N15NAFBY
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2. 1 pefledilelunissrusauroya
Usenaumae 1adeeiaaiusulafinuuufinoa
YUENTU HEM-7120 (OMRON, HEM-7120,
Japan) WUUNAABUNNTNTIFIYULDY AUT Bu
Wwedami 1w wamaaumimﬂﬁ’wmzagj
fufifurnierdani wuuneaeuaualnsely
NTN5IiUnzIAG aUlVILUUIAG BUT g N-LAL-
Ya-lundu wuunnaeunssduiie wuunageu
AMSeeLILENLIMTN 30 Funfl LuUNedEUAINY
wisusevesnanuiienn 30 3mﬁqn-ﬂ"wm51§
LLUUﬂuﬁﬂﬁTayjamsmaauﬁau-wé’qmsmaaq
LazLUUUSTLTUAIILNS BN BUBDNAIAINY
(PAR-Q+2019)
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NUNIUITIUNSTUT LA BV LYY A5
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AYLUULE I UNTN LAEN1508NAIEIN1EAY
AT UUDA Lﬁaﬂiﬁa:ﬂamﬁﬂmgﬂLmumiaaﬂ
A&ennefimansay Immiﬂisqﬂémﬁmsaaﬂ
F1a N8 180 9UTELANLY 1A 28U 9101 U
¥i1n3@nmIL1Teq (Pilot Study) FuK L3
34 4 au Misedudnsninauilageaaly
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N133LA1ENYaYA

1. YNai Lo um1a 1Led suazdaau
Lﬁ‘laawummgm NIN1TNTIADUNITHINLA
LLUUﬂﬂﬁ%@Q%@ﬂgjaé”mﬁﬁa Shapiro-wilk test
Taslusunsy SPSS (Statistics package for
social sciences)

=l

2. TAT1ERLUT UL O UNAUDINIS

'
[y

Lazn1sNAEeUAILT IS IUeInauLE pU1 30
’3uwﬁqﬂ-ﬂ"auulﬁw§” (30 Second chair stand
test) nounayndinisnaaes Inelvadd Paired
t-test waziSouLTiounI@A BUBIRINUYTIZNINg
ﬂﬁ;mﬂla‘L!ﬂ’]iVl(ﬂa@\‘lLLﬁSﬁﬁﬁﬂ’]i%ﬂﬁ@ﬂIﬂEﬂ%ﬂﬁ
NAFeUAITLUUS ATy (Independent t-test)

LY

Tagdin1sagouauldsd1AynIsad fvi sz

NAFBUNNINIWIVTBY A UN U IAgnTan1 1 0.05
179 (Eyes open single leg balance test) N5
NAAIUNIINTIRIINERY AuT durudeidan  Wan133dy

(Eyes closed single leg balance test) N394
Hvnzadoulminuuindeuiign-du-da-lundy
(Timed up and go test) LUUNAFBUAINY
W aus9v0Ina ULl od ouATRIUN DUA 19
(Handgrip strength test) WUUNAABUNITIDLYU

gnu19dn 30 U1 (30 Second arm curl test)

W 9LUS B UL BUAIIULANA19TENI S
ﬂq‘maw‘i"sLLUigma%‘ﬁwmﬁyugm Tunwuaay
LLG]ﬂG]INIuﬁIWmEg, ﬁfmﬁ’ﬂ, ﬁ’suqq, $RINTAY
vasialavueWn wazanuaulainaueiala
Juia/panes seaduddan1eadffseau

0.05 s3I 1

A197190 1 Wiguieuaad okazadull gauuuInIgIuYeIf U IN19n1UaS SINYN UFIUTENINS

NRUAIVANLAZNYUNAADY

éf’suﬂﬁé’ma%‘ﬁmmﬁugw NHUAIUAN NHUNARDY t p
(n=22) (n=21)

91g (9) 49.36+3.73 51.09+6.18 0.001 0.139

donin (Alansw) 53.00+6.41 55.38+5.87 1.267 0.212

s (wuRlng) 159.81+6.58 158.47+6.66 -0.664 0.511

Snsmsnuvesiilavaizin 74.59+2.95 76.90+3.16 0.481 0.117

(a¥a/unih)

AuaulainvuzAIlalud 122.81+4.34 120.61+5.87 -1.399 0.169

(Hadtunsuson)

ANgulainvMzIlanane@) 79.63+3.28 79.80+3.61 0.164 0.871

(Haduunsusen)
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an-lAu-ds-lundvanas sursdded1Agnig

adfNsEau 0.05 AIMI5199 2 waggui 1

a = a ! P~ ' a @ ¥ &
A197997 2 LUSYULNEUAILRR gULaTEIULU 8\‘1L‘Uull']miﬂ']u‘ﬂaﬂ@'ﬂ%ﬂi‘m"lﬂﬂ TUATITULLYUILIILLA Y

N1INTIFIVDINGUATUANLALNAUNARDY T8N BUNSH kAN 8 dUnu

ALUIAIUAIIULTILTILAZAITNT IR faun1sin  waIn1Eln t p
8 dUa
NAUAIUAN (n=22)
mMsnseiavaizey fuiguvndondan Guidl)  2697+7.83 5233+9.77 -10.878  0.001*
nsnssivazey Ui guriiedan (Fuad) 4.12+¢2.38  4.46x2.20  -0.865  0.397
MInssivneLad Uil (Jund) 8.27+1.15  7.24+1.01 7.985  0.001*
aruudauswwesnanniiedie (Rlansu/ming) 0.43+0.07 0.43+0.07 1.038  0.306
avundausavenaionay (A% 18.90+2.89  18.81:2.95  0.699  0.492
mmwﬁmiwmﬂg’]mﬁam (ﬂ%ﬁ) 18.45+3.26  18.95+3.10 -1.915 0.069
nquNAaeY (n=21)
mssshvaizegfuiiturFsudam Guid) 30.46+10.60  57.09+5.44  -11.965  0.001%
MsssvaizegiuiituuFeIdam Guii) 6.16+4.42  7.87+422  -2696  0.014*
nsnssivnizAdeunl (Guni 8.21x1.41 71097 7326 0.001%
muudwsaesnanuiieste Rlansu/hming) 0.46+0.12 0.50+.011 5218  0.001*
ﬁmuLLﬁﬁQLLiwadﬂg’]mﬁaqu (ﬂ%y’n) 20.76+8.60 2595+7.97 -6.556 0.001*
ﬂ’nmﬁummmﬂg’lmﬁam (ﬂ%u’d) 19.19+4.70 24.80+6.00 -5.708 0.001*

* p<0.05
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N3vuzey AU BurAeidani Auwdauss

YDINATULL DU BLATLIUN BUAILTITULD N5
IDRVULNUINEN LATAULT ILTIVDINAULILD
YR uTunInnInaud lulasunisidn eynsed

HodAgyn19adfAnszau 0.05 AR89 3

A15197 3 WiruLouA1LeEd suazd ULl 89 UuLIATEIUYRIA LU TNIIA 1UAINLT 4T ILA Y

N1INTIFIVDINBUNITHNLALVA NN 8 FUAIM T¥MINNAUAIVANKALNRUNARDS

AUTHIUAIIULTIUTILAZNITNTIA NGUAIUAN  NFUNARDY t p
(n=22) (n=21)
naun1sin (Pre-test)
nnssivazeyAuifuridendan Guif) 26.97+7.83  30.46+10.60 1231 0.225
nManssivazey AU guriderdan (Guai) 4124238  6.16+4.42 1.891  0.066
AINTIFIUZIAE o U (Fund) 8.27+1.15 8.21+1.41 -0.13¢  0.894
auudeuseesnannieile (Rlansu/dming) 0.43+0.07 0.46+0.12 -0.959  0.343
auudwwsswenationay (Af) 18.9042.89  20.76+8.60 0956  0.345
mmwﬁmiwmﬂg’]mﬁyam’l (ﬂ%ﬁ) 18.45+3.26 19.19+4.70 0.593 0.553
#aIN15WN 8 §UAN (Post-test)
MssshvaizeguiituyFeudam Guid) 52.33+9.77  57.09+5.44 1.985  0.055
Mssshvaizeg vt Fdam Guii) 4.46+220  787+4.22 3337  0.002*
nsnssivnizAdeuil Gund) 7.20+101  7.10£097  -0.485  0.630
muudwsaesnanuiieste Rlansu/hming) 0.43+0.71 0.50+0.11 2369  0.023*
muudsuswesnatuifouau (ad) 18.81+2.95  2595+7.97 3924  0.001*
muudsuswesnanuifon (s 18.95+3.10  24.80+6.00  3.987  0.001*

* 5<0.05
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Abstract

Purpose This study aimed to study
and compare physical literacy in physical
competence among upper elementary school
students with normal weight and those who
are overweight or obesity.

Methods The volunteer sample with
purposive sampling consisted of 36 upper
elementary school students aged 10-12 years.
The participants were divided into two groups
of 18 students each. The criteria for participant
selection were based on the Z-score for
weight-for-height according to Thai growth
reference charts for children aged 6-19 years
(Department of Health, Ministry of Public
Health, 2020). Students with normal weight
had a Z-score greater than -1.5 SD to < +2 SD.
Students classified as overweight or obese had
a Z-score greater than +2 SD according to the
criteria set by Department of Health, Ministry
of Public Health (2020). The data collection
tools included tests and evaluations of physical
literacy in physical competence, which
consisted of aerobic fitness measured using the
20-meter PACER test from Fitnessgram.
musculoskeletal endurance assessed through

core strength using the plank assessment of
torso strength and motor performance
measured using the Canadian Agility and
Movement Skill Assessment; CAMSA. The data
were analyzed using the Independent Sample
t-test, with statistical significance at level of
0.05.

Results The findings revealed that
students with normal weight demonstrated
significantly better aerobic fitness, muscular
endurance, and overall physical literacy related
to physical competence compared to their
overweight or obese peers (p < 0.05). However,
no significant differences were found in motor
performance between the two groups.

Conclusion Overall physical
competence in physical literacy in students
with normal weight is better than those with
overweight or obesity. Therefore, physical
competence should be further promoted and
developed through regular training.

Keywords: Physical competence / Elementary
school students / Normal weight / Overweight
or Obesity
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Abstract

Purpose This study aimed to investigate
the effects of step aerobics with blood flow
restriction training on body composition,
muscular strength and endurance, lower limb
flexibility, aerobic capacity and physiological
variables in postmenopausal women.

MethodsTwenty-seven postmenopausal
women aged 45-59 years participated in the
study. Participants were randomly assigned
into two groups: the control group (CON,
n=14), who maintained their normal daily
lifestyle, and the step aerobics with blood
flow restriction training group (SA-BFR, n=13),
who performed step aerobics training for 45
minutes, 3 days per week over 12 weeks, with
BFR applied at 40% of arterial occlusion
pressure and exercise intensity set at 60-89 %
of heart rate reserve. The intensity was
progressively adjusted every 4 weeks through
alterations in music tempo and target HRR
range. Physical fitness variables including body
composition, muscular strength and
endurance, lower limb flexibility, and aerobic

capacity were assessed at baseline, at week 8,
and after 12 weeks. Data were analyzed using
Two-way mixed ANOVA with LSD post hoc
comparisons at the significance level of 0.05.

Results After 12 weeks, the SA-BFR
group showed statistically significant increases
in muscle mass (p=0.043), muscular strength
and endurance (p<0.001), and lower limb
flexibility (p<0.001) compared to baseline.
Additionally, there were significant decreases
in the percentage of body fat (p=0.003), and
total fat mass (p=0.031). These changes were
not observed in the control group.

Conclusion This study suggests that
12 weeks of SA-BFR training effectively
improves physical fitness in postmenopausal
women, offering a valuable exercise
alternative for this population.

Keywords: Step aerobics / Blood flow
restriction training / Physical fitness / Muscle
strength and endurance / Postmenopausal
women
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nanuiofudy (Anek & Bunyaratavej, 2015)
081915 AmunISIR NAIINMTNYBINISOEN AT
meowuvadduelsdntuanunsaiialaainainy
qmmﬁumﬁﬂ ANUTUTBUVDINT LATADILE
Yosdamzinas (Nikic & Milenkovié, 2013) ua
mnnInansed sulmeiniiulunioninugs
younuaiuianLAuly awﬁﬂﬁﬂﬁmui’wm
Usesnuieuiimnudssmenisunaufiuanny
Tagdulafinsdnalenisdidnnis
Tnaisuiden (Blood flow restriction training;
BFR) finaifinaruninussnisesntiasnielag
aunsansgauLar AL szUUn1alusenele
L‘VldEJULVIIWﬁUﬂﬂiﬁﬂGT’JEJﬂ’JW?,J%ﬂJﬂ@JQ (Chuensiri,
2021) Tnglausesuduinanaisueniiedaiy
nsluaisuvesdenuisdiu virlmAnnissiia
nsluaisuidonsinduinngwala (Venous
return) (Lorenz et al., 2021) unéfasaulniinig
Tnasuvesndenunsunsaruluidsananuiola
Saludusunsionerioie unvinlunanui eau
Uaneiinnisfavesusunandonmiuazasaunse

wanRnTuInLInluusuna1uLl 98 95819A

d2ulany aawaluiinn1z1n0nTLaURN 1

£
=

USanauie (Local hypoxia) wazdiiudu
YOIAMULATIATEUUNA 191U (Metabolic stress)
Tuvsunarnieauvane dadunalnddalu
ﬂ’]ﬁﬂi%(’{ﬁmﬁﬁ’m’]uig‘i_lllﬂg’lmLﬁjaLLaﬁ%UULm
HAEYNaIIU (Wang et al., 2023) Tngsnened
N151d 1993 luun15.93 A ula (Growth
hormone; GH) LLazaagiuu Insulin like growth
factor 1 (IGF-1) 1nd U (Saatmann et al.,
2021) Fafwavesiunisduaserlusiuuasnns
Wuvunwaanauile (Fry et al., 2010) d9ma
m'amiﬂsze{uﬂalﬂmﬁfi’ﬂmumaqmaﬁé’mﬁyﬂm
Mammalian target of rapamycin complex 1
(MTORC1) (Patterson et al., 2019) F 9
nsze un1suusdavesinadealunatuie
(Myonuclei) 984 Satellite cells LLﬁSﬂiSGZ‘lJﬂ’]i
dWusuaululanewnde (Mitochondria) nelu
ALl (Morita et al., 2013) vilviannisaans
Tusiulunannile (Muscle protein breakdown;
MPB) waviiunisdaasiznlusaulunauie
(Muscle protein synthesis; MPS) danalnilag
na1sLiieaNTY (Jessee et al., 2018) uena il
§9811150L5 95 AUNUIBEUR (Motor unit
recruitment) venaulonauiioviindl 2 (Type
I muscle fiber) v nd uosneneti e
melanizaneendiauenyiiusnanaiuie
figndrfanisinaiowdendwirlvnarudo
Saaninsnoenusslaindy (Hsieh et al., 2024)

FalasinsAnwinunisinlusuuuudinaiiy
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Uaansiglunquegaeny (Lim & Goh, 2022) feiu
n1sfnalen1sTinanisinaisud endwdu
sUnuunsnileniundnsiuduniseaning

a o

n1gluguuuunielug v sienundszdnaou
YUY

1AN15ANYIYY Pereira et al. (2018)
dl U a a !
Wenfunavesnsilnualsdnlusiuunisiduuug
lvsauiun1sdinnisivalsudenlug v

o & PP Y ' s
nuAUTEINARUNILIANTEANNTY 2 ATINBdUAM
ASIas 15 U9 Wuszezian 12 ey wulnd
HARABNITWAUIAINLLT ILTIVDINAULE ©
(Pereira et al., 2018) 91nN15AN®1Y84 Yasuda
et al. (2014) 9 bAANWINAVDINITEDNAIAINY
LUULSIANUIIUNAUNITINAANIS AL g ULdon 2
AT ImadUn I tuszeziian 12 dUa1u wua
~ a ~ £ & A Y o
ANAAMDNITLA UT UVDIVUIAN UT NUH AVD

vy “ v
NAULHND WAaYAINULTILSIVBINAULID (Yasuda
et al.,, 2014) Lagn19ANWITNINIUNIVBY Letieri
et al. (2019) NANWINAVDINITRAAIBANTINA A
nslvadguidennaaussaninnisiauluyds
o vy v . s
Adn1zwranatudaussiuial 16 dUan
' A a ) PR &

nudnannen1svauikssiuile n15qn1eain
1D NITNAADULAY 6 U UazAIUEANEUUDS
JYNAFIUVULALANY (Letieri et al., 2019)
YBNANYL NISANWIN HIUNIVBY Cho & Lee
(2024) NlaANYINAYBINITHNLBLSTUNTINAUNT
F1ien1suaiguldan wuannIsINAINa1IIIean
USunauialeduwazii unianaiuilalaogned

LY (%

yd1Any (Cho & Lee, 2024)

[ ¥ [

NNNAINUIVIAULY NNSANYIITBD
NAYDINISHNOBNAIAINIYSIUAUNITINAANIT
InadsudenlugnisionuauseIuaeunniumn
~ o w ~ ¥ =
#3UkUUNI598NANRIN18TABUY NMAINTAET]
ANUNTANRUIFNTTANINN19NEle wadeludinng
= a o d' [ @ a ! [
Anw3FesnednunIsinaUnalsinsununnsg

Jinan1sivatTeutdenluy vl edevun

(%
a v

Usziuiou gIdedadinnuaulawaziuwifiniag
Anwinagwaurgluuuvesnisdnaidduals
N ! ) o w = =~ ~
Jn52UAUN5INAANIT UL s ULE ATl LAz AL
wazausat Ul lnasemeniswaunaussann
maneluyndeienualseineu

[y <

10UTZAIAYRINITINY

d‘ = @ a !

W BANYINATBINSHNZLAULBDLSUNTIN
) o w a - ! s
AUNITINNANIS A JULA AR BIAUTENBY
579078 AITULDT ILTILALAITUNUNIUYD
NA1NL @ AN AYE WUDITEIIAAIUA 19
AUTTONINNILBLIUN WALAILUITNIEITINYLUY

[y

Nyl eigvuaUTEIsou

HUNAFIUVIINTTIAY
[~3 a ! v o W
AR NAUkalsUnsIuAUN15INAANIT
TaiguldonaINan909AUsENaus19N1Y AL
LT IhTILAZAINUNUNIUVDINA UL § AL
EANYUVDITYNAFIUA KATAUTTONINNIBLS

Unlugndjeignualseinneu
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213815 1AIaR NI AU U] 26 aUUT 2 (We¥n1AN-3911AL 2568)

I3 33 AU

y

wianguuuuTuAn Y eguazivilinanig

) 9 U avtlunane 18.5 - 22.9 nn./u.2
) 9 U dtiuranie 23.0 - 24.9 nn./u.2

(3)91g 50 - 54 U divilunanie 18.5 - 22.9 an./u.?
) 4 U dtinanie 23.0 - 24.9 nn./u.2
) 9 U svtlunanie 18.5 - 22.9 nn./u.2
) 9 U swdiunaniy 23.0 - 24.9 nn./u?

Y

NANAIUAN
(CON; n=15 Au)

A\ 4

9UAIINIUIVY 1 AU

A 4

° a € v
UWIILATIZNTDYA 14 Ay

A 4

nauilnaivuelstnsuiv

msInanisiuaieudon
(SA-BFR; n=18 Au)

A 4

A9UMAIAINITUIVY 5 AU

A 4

Uminseniveya 13 Au

5UN 1 n1sdnassnauieendluseninedniiunsidy

AeaHuUN15IY

nsAneITedidunsIsoIdmaaed
(Experimental research) ﬂa”mqﬂszamgl,ﬁ'a
AnwnavesnisilnadUuelsdnsuiunisdaia
nslvailsudeaneanssnnimnisniglugvds
Fonuauseiou Ton1un1sAa15UN95 8555
N1937891NAULATIUNITNIITUIATUSITUNNT

Fdgluau nauanan Ity e 1 3WIaINT

UANE1§8 COA No. 069/67 SusaailoTud 25

furAy 2567 LLﬁWT’]LﬁuﬂﬁVlﬂa’e]\iLﬁU{@yja U
A1ATYIN18ANUITR AL ANIIYANART
UM TNYIABSIIUAIANT UL TIAN Uay
ﬁaqﬂ,ﬁﬂ’ﬁmwwm?s’iwmmmaﬂfﬁa"’qmﬂ
ﬁyaﬂUgjﬂ’ﬁmna%ua;wqammuzmqmiﬁ‘m
AIEINGIMANTANTANT PNAINTAUMING IR
Tnglasuniamaaoutadaulsniag laun nau
sgagaﬁ"suﬂimqa?ﬁwm 94AUTENOUTINTY

ﬂ’ﬂllLL‘%QLLNLLﬁ%ﬂ'J"IZJWUW'Wu‘UENﬂa’]ZJL‘ﬁ@ A3
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E'qu'uwaasmaﬂ‘a'aualw LAZANTIONINNG
wolsdn neunisnaass sena19n1snaaesluy
FUPAT 8 LazndInInnasAsU 12 §Uam
NHNADEY
NIAIUINTUIANGUFATBES FITUAAT
$1u19n15MAEeU (Power of test: B) i 0.80 AN
ANuAANALAA pUTiaNS UL (Probable error; a)
7 0.05 LATAIVUINVDING (Effect size; d) i

0.27 (Lyall et al., 2022) mmiaﬂ"ﬂmmﬂa;u

[V
v a

Aaee19lavedu 24 AU WieUaeiuN1Ta I ETDs

v v
= o

FLU15IU9UITY TENINA T UNNTIVE AU

(%

NANAIYNILNULANDNTRYAY 20 NISANWIITY

=

Y0 o o y 2
ALY TIWIUNAUAIRY19TIUN T U 30 AU

s
wuseanidu 2 naw laun nauauauusenaly
FInUsza1Tun1uUnd@ (Control group; CON)
LLasﬂa;mﬁﬂaLG‘T‘ULLaT,iﬁﬂilamﬂyumm"ﬁﬁ’ﬂmi
Inaligudon (Step aerobics with blood flow
restriction training; SA-BFR) lagua@nin159nass
TR CL |

NINNISARLEBNEILTNTINITY

1. LWAn mqwmﬁq 45-59 7 e
Useduieussnsues 12 eufinnefuiuly

2. AT uan185¥M2 19 18.5-24.9
AlansumenIs19uns

3. lulagunissnwinieeesluunauny
Tug19 12 WWouneunsmenuise

4. luegluszmnensuslanemsiasy
TUsAu waa oy w3 odmiufluyae 3 Weuneu

WWISINIUIIY

5. gquawd lufilsausedida wiuns
Usziflumeuuudseuduninuns eun auniseen
n1a4n1e (Physical Activity Readiness
Questionnaire; PAR-Q)

6. fladiivaimn-ury (Ankle brachial
index; ABI) 52179 0.9-1.4 Fsaglutnamund

Inain1sARLAaNHLU131 300NN
n15938

1. iawsaaidefvilnluanunsonn
saunsiTenela wu nsuiaiuangtimg
wiaflensiiudae 1usy

2. gnsidevegAnieluanaslaly
AN5L91591N15I T8N

3. g5 3T elu U fvAnuvennas
LavUeLUsIweIuiTy 1wy Uslanemsiasy
TUsAU waaldeu Indud n39in1500nANRIN1EY
a28TUsunsus uquannieatniila su 4 1e1a
damanofaudsilalunuise Wuny

4. @TL%W%W’S?&’&Lﬁz]uws";umiﬁﬂﬁaaﬂ'h
Seuay 80 YBISTHLLIAINISANTANUA W3 OLT7
shumsiinuesnan 29 ade a1nsreziainisin
Wavun 36 ASs

sumaunseniiunisise

NITETINILALANNTBINFUAIDE
(Recruitment and screening)
§3Tesudun19vIng uia08 1998
muLaﬂmamiﬂizﬁmé’uﬁuﬁﬁ'aL%m;mur;gmﬁﬁa
MUAUTETILAOULY 15 IUI1UT T OR 1UNTS

Usgyrdunusnisdesoulau lawn wwyn lay
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NMsduNguFange | Surungudednsiiiiunsdadn | Suaunguinegniivasluauide
CON SA-BFR CON SA-BFR

129918 45 - 49 9 0 1 0 1
frilinaniy 18.5 - 22.9 An./u.?

329918 45 — 49 1 0 1 0
ftlinanie 23.0 - 24.9 nn./u?

12997 50 - 54 7 a i 3 3
fuilianig 18.5 - 22.9 nn./u.”

124991 50 - 54 1 1 2 1 0
fytlinanie 23.0 - 24.9 nn./u?

12997 55 - 59 T 7 9 7 8
Frilinaniy 18.5 - 22.9 An./u.?

1249978 55 - 59 1 2 2 2 1
fuiluaanig 23.0 - 24.9 nn./u.?
agusununauiiegn 15 18 14 13

U 2 Msuusnguiiessuuuiuamureguazavilinanie

o

dumu fedigaulafaneun yideTanmady
11M5I9AANTOIN BULYISIUATT T 8T

1 HAUNISAANTDIAITULE B9V 9
waoALdani1519n18A28LA3 89T AALLT 16
Ye9nanntaen (Non-invasive vascular
screening device) Tnoavnoelanayd
“UyaLVTW—LL“U‘u (Ankle brachial index; ABI)
58119 0.9-1.4 Feagluinumund

2. VIMUUUADUAINAINTTUNIINY
uuI IR avud u (International Physical
Activity Questionnaire; IPAQ) 7 am 09
fR9nssun1entelussduns savu UL N

ARNLY

3. uvuyszifiupnuns euneusen
A1a4n18 (Physical Activity Readiness
Questionnaire; PAR-Q) denasaauan “lu” vn
V859U LN N F ALY

n1suUInguA8g19 (Random
allocation)

194 1N URI0E 1V IVUA 33 AWLYY
nauAIUANLazna unaaedlaglyIsnisuus
ﬂaq'w”uaalwmy’aa"iﬁavuql (Matched pair
randomization) AnsnuN Y30 g wazAviia
e lanaudaons 2 nau laun nauaiuay
(CON) $1u2u 15 au uagng udnaldvuels

JA52UNUN15I1AANISEaLI suLa 9 (SA-BFR)
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F1u9u 18 AU lagssna1enisaniunisised
sjvﬁuﬂ{wmﬁﬁ‘i’aiuﬂqﬁmwﬂuaaufﬁhaaﬂam
MU TETIUIU 1 AUIINDINITUIALE UTE LY
Aoatunisvaaes uasyiusauidelunguin
afduelsdnsaudunissrdanisivalivuden
00UR90n9NIUITETIUIY 5 A wiosanly
AAINLAUNIILIT1520N15AN 4 AU wawd
81M51US IR EINA TN LLG{Lﬁawqﬂ
Aneniserlameluniely 48 $lus 1 Ay 34
ﬁ]a’]U’JUﬂ;IJyL‘Uy’lil’JﬂJﬂ’]i’?f\TEJIUHQINﬂ’JUﬂﬂJ (CON)
Fuu 14 au wagnaudnaiuuelsdnsudy
n33nan1siualisuden (SA-BFR) 91w 13
AU f9gUT 1 uag 2

nisiiudayadiudsuasnadau
319018 (Data collecting)

TUY 290 BUNITNABBY TTND 190
naaodludUnIn T 8 LaTuaInN1INAaIATY
FUamd 12 fs1vasidondaneld

N15LASBURIN BULT 1527UN15T T8
Usznaunie fnueulvifisness 1908 6-8
F7Tus 99LA5 peR U@ unELTaLEaNDTRALAS
anlB ot 24 99T aanlasoaniunly
WIBIDUNIANT EUH DUVUAULAZ NN I
Aaunsandeulmlaazain wazlufennisves
Tsnfinne wioogluniziiuliedug

1915210197 T8l TUn1svaany
sumelunesi foumnd 25 ssasaidea

AUT UFUNNTTENI19 40-60 vUDTLF UM £

A1ATYINEATINUITA AMZANLIVAIANS
UMANFUEITUAART AuETadn el

1. psnadeuduUsnas siveialy
lawn snsinisiausialasasin (Resting heart
rate) AuAulaiavmgialaduda (Systolic
blood pressure) hagaruaulainvuziala
Aanwea (Diastolic blood pressure) wagavil
%yaLwyW—LLsuu (Ankle brachial index; ABI)
A28LAS 09T ARINLT IR0 INABNALE DA
(Non-invasive vascular screening device)
viesousou Junoadu IR 1000 naa Ussine
iﬂlij"u (Collin VP-1000 plus, Omron, Ukyo-ku,
Kyoto, Japan)

2. NNINAFBUANTIDNINNIIUBLITN
(Aerobic capacity) AENITNATEUAIILALTTE
Tumﬂsuyaaﬂ%wuqqqm (Maximal oxygen
consumption; VO,max) I@EJIGUQJ Modified
Bruce protocol gwaﬁlqlwwymwmawm fve
803AINAUNTAN Useinainsasuaun (Lode
Valiant CPET, Netherland) LaLlAS peIIATIEN
ﬂwﬂsd (Cardiopulmonary gas exchange
system) §vonasiing 3 wunuing vid
Uszinaleasuu (Stationary gas analyzer;
MetaMax 3B, Germany)

{115 2un157 58l Tun1Imaaey
$19N78 0 ﬁaqﬂﬁﬂ’ﬁmamqa%’ﬁwsnmiaaﬂ
&Iy ANEINGIMIEATNIIAWY JUIAINTAL

[

UWIINBSE AT
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1. psnadeuduUsnas siveialy
Lavedn USenoauvees 19018 (Body
composition) Taun FNTINVTLRINAVEYVUSAN
(Resting metabolic rate) wanin (Body
weight) sewalusiy (Percentage of body fat)
waalusiusiesnenie (Total fat mass) wazaia
AL eTes19me (Total lean mass) A28LA3 09
31918 MR UTENOUTBI5 19N Y (Dual-energy
X-ray Absorptiometry; DXA) G038 1anuns
sulnslnd Useinaanizeluing (GE Healthcare
Lunar, Madison, WI, USA)

2. mManeaounsadulle (Grip strength
test) Wadpaw19n281A3 8eTausetuile (Grip
strength dynamometer) Edllv?aﬂ%ma qluﬁl,mﬂ
5001 Usginadiiu (GRIP-A, T.KK. 5001, Japan)

3. ms*‘s’mmm@wsiwaﬁmaﬁa'wa'm
nensinsverlunisnadeussesaluanemu
(Sit and reach test) Tuiinnalunuiswuiiuns

4. nsTanarusulunisdan unns
Inasuveanasnidenundlnsauysal (Arterial
occlusion pressure; AOP) aaen1sloanssn
ffanslvaisudeauuuludangu (Wide-rigid
cuff) Evelaiaudy §uieadiiiu (Hokanson,
SC10, Bellevue, WA, USA) ﬁLﬂquﬂiaﬁumi
Anstuusiamuuvienda wazfauseiuiilyde
fumslnafeulasauysnvomasnidonuaavas
2 W ULY 7 (Popliteal artery) Tun18unae
\A3838ans1919u (Ultrasound imaging) %o

Wava udiony 50 UseinAanigaiusni (CX-50,

Philips Healthcare, Andover, MA, USA) ’wﬂﬂﬁ?u
Budunssiuiadudesqaunseiadanunis
Inasulafinesaauysal (100%A0P) Ansla
Wuian 30 Tund Wausyane 5 uniikagyinnis

TaE18 NAT N B LU TINAIUAUT UL AUNE AL

1%
a v

waglaende lagyITevinisinluyianeunis
Y o o ' (%
neadilouruAwanduatnudulunisda
NUTTEAY 40%AOP dmsun1sdnaanindenie
(Patterson et al., 2019) #41l
40%A0P=100%A0P (mmHg)x0.40
K155 lasunmaaeusang
1 o 1 dy o v &
ArBLA3aIRNNa Nl okuUNIEUanaNdvelnees
JULBT 300 LUAN @AW UTELNAFNIFoIUTAN
(Keiser, Air300 belt squat, USA) #
NoIUUANISIATUATINENTIOULNIINITAN
AMEINGIANAATNITANT JRIRINTUUNINGS Y
o dﬂl
pail
1. Msnageuaintdnsegay 60 V99
ANLTIIgegaluniseanusanisns elun,

am1en (60% of 1-RM) Tagis ua1nn1511A7

[
[

vmfnlunisesnusimilands (Estimated 1-RM)
A2835n15090AUSI 10 AT (10-RM method)
(Yasuda et al., 2014) iviys;lfgws‘wmu%'aauaju
i'Nm8LLazﬁwmmﬁu%uﬁ’Umamawéwﬁmﬁfﬂ
W1 10 Afe waan 1 uisusunnasusoud 1
ANUNN58DNLTY 11 AT (Earle, 2008) ntusin

5 Yfinsunndausaunatl (Yasuda et al.,

¥ 1%
[y [

2014) lngy ITeUSuiminiilenaaeulagaisey

7 1 JU1531UITEa150vlauInnaT 10 ASS
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2. I mdnfilynaaey unavile
uesna 10 asslnantmiindlanadey aulnman
vminiileluniseanuss 10 adelaely 3-5 ads
qmﬁwﬁvmLLam”LﬁLﬁuﬁammwmmaﬂ,umiaaﬂ
w3998 (Maximal efforts) w%‘aqmﬁﬂgmﬁahi
dunsneonusinolula (Momentary muscle
failure) (Earle, 2008) ?fq;gjmiyﬁ’ammi%’anﬂﬂu
atlasunisvaaeuluiiu 3 ade annduduin
Estimated IRM=w1nin 10RM/0.75 uaz
60%1-RM=Estimated 1RMx0.60

3. NISNAADUTIUIUAT AT A11150
vanenln oy 1an el 09ii Aaundn 60%
1RM 2un11azinetnisan (Fatisue) Tneluiinas
wqmﬁmzmﬁqmimaau (Arazi et al., 2014)

Tdsunsunasinatidualsinsaunu
A1s531nanTsivaldsutaen (SA-BFR)

A1smsBuAInaURln (Familiarization
sessions) LlalTouATMNTENT M BLARTOUT
n151A8 sulwrvuad Yauinaa1ue1d 120 x
AILNI1S 38.5 X ANES 15 LWUALLAT WAy
aunlai safulsensunisilnienun 3 ads
molusvezinan 1 dUa v loaussunm 45

YN RoAse tAEATIA 1-2 azluin1591ians

[ '
v A =

lnadeuden uagasan 3 dnislagunsnanssa
F1innsinalioutdendt 40%A0P NauLId
1UsUN3UN15HNIT S
3 = 1 o o e
n1snatAvualsdnsaudunisdnfa
n1slaiswdan (SA-BFR) laglaaednuiiau

AIUAUVBITYNNAVIT SdD I suaE Ty AINA Y

seduUunandlunsiitanisivaisudeniises
av 40 vospusulunisdadunisinaioudon
kA9 (40%Arterial occlusion pressure; AOP)
wazimuaaNaveensiln 3 Suneduav 1u
szuznanianun 12 dUau loatlunisin
Usvana 45 uniinenss wusesnidu 3 vae lawn

1) %"N@U@q'uslwms (Warm-up)
Uszuna 10-15 wiiiaaensdamdeananuiie

wuulawidn (Dynamic stretching) A158UgUNY

v A

8y Aufl (Marching) Uagn13n1ITUAIIINAAY
(Basic step) IngANnUATInIzINGs 128 ASIAND
=
Y
2) %1915 natd UnalsdnsauAunis
innsinaliswdienyseuial 20 U1 JULUY
d' a' o ¥ <
n156A8 auluaLs 191NV 1vUIRIBUA BN 8x4,
8x2 hay 8x1 Mmua1sU a1nTudwudsuduwn
Y189UNAIUUADN 8x4, 8x2 WAL 8x1 MIUAIAU
! a ) A ! « " )
WULAEIAY LTEN11 “N1SAN 1 YA’ wagwn
531219 2 ganduiian 2 uiileelunenaiesn

(%
Y

Falun1slnunazA3zilviavun 4 ¥a yaag 4 1

e
e

‘qmﬁ 1:Up V squat, V-shake, V up &
down Wag Triple knee

‘qmﬁ 2: Split lunge, X-step, Two knee
one jack lay L-step

éqmﬁl 3:Turn step, K-step, Knee
straddle wag Straddle kick

‘qmﬁ 4:Walk the curb, Over the top,

Straddle swing wag Charleston
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n15U5UA211LY 19 uveslusunsy
Usznaunae n1sUSUANLE1ve T InIzINas
(Music tempo) LA 1YY MU BB IE AT
Asieusialadises (Heart rate reserve; HRR)

£%
‘wd

NN 4 §Ua eail
FUAAT 1-6: A UATIMIZLNGT 128
AYapeuTt warseRuAumdn 60-75%HRR

FUpmdl 5-8:MruaTIMIzINEs 130
ASapeuUT LarseRuAumMln 75-85%HRR

FUaIAT 9-12: AnuaTanIzLnas 132
adaneund uazsyduammdn 75-89%HRR

3) %I’NﬂaWEJQIUiINﬂWEJ (Cool down)
Usvana 10 urfin28n15n124 uasannaliy
(Basic step) ﬂﬁiﬁu&f’mﬁj’laq‘ﬁ’uﬁ (Marching)
waznsEamdennauid suuuaaig (Static
stretching) lagAnuadanaginas 100 adane
U7

QUFEIGCRREVLRHT

1. Siaszvivegalasly lUsunsy
Ei"ll,%gﬂmqa‘i’mumaw{ (Statistical Package
for The Social Science; SPSS) lagAnuATEAU
Taddneadad .05

2. msﬂagaﬁﬁmﬂﬁ (Outlier) A28 Box
plot ﬂ'auﬁ'u’?meﬁmiﬂismaﬁwaq{ayja
(Test of normality) pren1snageusdlsian
(Shapiro-Wilk test) i sesuddynisada
0.05

3. S1A51EUnsUS suLiouALeE B v es

ALUTNOU TEUIY LATUAINITNAADIAIYATAS

3LAT1ZNANLLUTUTIUL UURALHET 1 (Two-way
mixed ANOVA 2 Groups x 3 Times) L#i @
L‘U%‘&J‘ULﬁsmmwmmnm'wummLaﬁsLLUUﬁEJ@;
AuadAnedouLealadn (LSD post hoc test)
‘mgqmmLmﬂm"]qmaiuﬂaﬁ'm (Within group
differences) LLazizwi’Nﬂq‘N (Between group
differences) fisgduradrdaymieadn 0.05 lng
LLamsﬁjaHaLﬂuﬂ"}Laﬁla (Mean) A1A21LAATA
mﬁ'aummgm (Standard error of mean;
SEM) uwaz¥23a113d 01’y 95% (95%
Confidence Interval)

4. YPUNNBNSNaNIoVUINVOINE (Effect
size; ES) wlanalasad (Cohen, 1988)

0.00-0.19 FywInveINALDELN
0.20-0.49 fawrAvoIHaLDY
0.50-0.79  AUUIAUDINAUIUNAI
>0.80 HUUIAVDINANIN

NAN1SI8Y

NuITeiyv19mITeAey Ny vinun
UseaNA0uUTINUA 27 AU UsENounig na
AILAY 14 AL waznaudnawvuelsdnsaudu
nsiansivaieuidien 13 Ay

a ¥ ¥ a a Y
1NANTNT 1 veyanIuaITIng1naly
WUIINAY SA-BFR f18M51N1TLHIHAIEYNE 9
v QI 49{ ! a o o g aal g ‘d‘
YUy NN W elidudAgynsadfludunivi
8 uaz 12 WollleuAunaun1Imaad (p=0.010)
waENUILINIINITAuRIlarsinanaseenad

[ a

HodAgynisadfluduaing 8 ileisuiuneu
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a = = ' ::4' o o ¥ S a )
19199 1 ﬂ']iLﬂifJ‘UL‘V]EJ‘Uﬂ']LQaHLLagﬂquﬂaqﬂLﬂa'E]‘Ui]']msﬂ']usﬂaqm'ﬂLLUiﬂquasij‘Wﬂ’]‘m'JI'USU@Q

[y

Wndeisnunlssnioungualunu (CON; n=14) uazngui nawiivuelsinsaudunisdiin

Msluaiguden (SA-BFR; n=13) NaUNISNAABY SEMINNITNAADT LAEURINISNAADS

fauusAuassingn ngu A0A3LAT1ENAINRUTUTIUADINITUUURANHETY YUN
Waly fiau dUna19i9l 8 FUanid 12 p-value answa
A1SNAABY 281 ngy  nguxiian (ES)
21y () CON 55.90.7 0.669
(54.5, 57.5)
SA-BFR 55.5+0.8
(53.9, 57.1)
a9ugs Gaufiuns) CON 156+1.23 0.066
(154, 159)
SA-BFR 160+1.27
(157, 162)
ddn (Rlanw) CON 54.14+1.52 53.99+1.51 54.10+1.50 0.802 0.662 0.994 0.000
(51.02, 57.26)  (50.88, 57.11)  (51.02, 57.18)
SA-BFR 53.22+1.57 53.12+1.57 53.12+1.55
(49.98, 56.45)  (49.79, 56.25)  (49.94, 56.34)
padulaniey CON 22.09+0.44 22.03+0.44 22.08+0.46 0.738 0.063 0.979 0.001
(Alansu/m151944m9) (21.18, 23.00) (21.13, 22.93) (21.12, 23.03)
SA-BFR 20.88+0.46 20.77+0.45 20.85+0.48
(19.93, 21.82)  (19.84, 21.71)  (19.86, 21.84)
FMIINITIRINATEY CON 1082+17.72 1084+16.99 1086+17.06 <0.001 0.296 0.010 0.174
NAIIUTUENA (1045, 1119) (1049, 1119) (1051, 1122)
(Alaunaesnetu) SA-BFR 1096+17.72 1119+16.99° 1115+17.06 °
(1059, 1133) (1084, 1154) (1080, 1150)
§nsnIsAY CON 65+2.14 65+2.63 70+2.57 © 0.064 0.077 0.020 0.169
wlaveuswn (61, 70) (60, 71) (64, 75)
(Afanounil) SA-BFR 65+2.04 594252 2 61+2.46
(60, 69) (53, 64) (56, 66)
Aunulaie CON 104+3.36 101+3.79 102+2.58 0.491 0.196 0.556 0.028
vaugWalatduda (97, 111) (93, 109) (97, 107)
(TadwnsUson) SA-BFR 108+3.22 108+3.63 106+2.47
(102, 115) (101, 116) (101, 111)
AuRulaie CON 63+2.54 61+2.94 62+2.35 0.792 0.840 0.105 0.102
Juzialanatesi (58, 68) (55, 67) (57, 66)
(HadwasUsen) SA-BFR 62+2.43 64+2.82 62+2.25
(56, 67) (58, 70) (57, 66)

wansveyaiduaade (Mean)A1AuAaIALAG BUNIATEIU (SEM), B3annudeduiisesas 95 (95%CI), a nuneds dUauil 8 uanasee1edved1Agmni

o

afiffuneunmaaesniglunay, b vunedis dani 12 unnasessddeddgniadiiduneunismaaesniglunay, c vueds davi 12 uanaidesns

v o W aa v o

2D

WodAgnadaduduami 8 aelunqu wag f vunedia ngu SA-BFR uana1eiunqy CON luduamil 12 seneiive

°o @

dAgynieana
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nN19NAaes (p=0.020) UBNAINH NFIN1INAABN
Wummtmmm"mzwiwﬂdu Imaﬂdu SA-BFR 3
Fn31n1500 ualerenuesni1na i CON
aeeiud A yn1sadf

31NA15197 2 93AUTENDUT 19N
wualungy SA-BFR dsesarlutunazuialuiy
Wes19n1eanates 19 Tod A ynead fly
FUandi 8 waz 12 \leisutuneunisnaaes

=

(p=0.003, p=0.031 AIUE1AU) wazduIa

v

a1l et as1enei ud ues1ad Tedr g
adfludUanil 8 way 12 WHeisufuneunis
nAaD (p=0.043) uona1N lAUAIMT 8 Ny
AuLANANNTEMINaNaaTaBnas SA-BFR fise
axisuﬁ’uLLazmaisuﬁuﬁya%Nmmjaslm"ma;m
CON agaifedrdyneadd Ve luduauil
12 WUAULANANITENINeNALTAENGL SA-BFR
fsevarlutuuazusaluduiesanieuesnan
nqu CON pgnsfitfudrdgniaaii

AITULT SLTILATAITUNUNIUYDS
nanile wuanlunqu SA-BFR flaniminses
ar 60 v99AIANLT Iusgagalunisoenuss

o w

niaAse (60% of 1RM) [ uT ueeseidedmey

<

'
(Y

eaafludUavi 8 uar 12 Wewisuiuney
AMsVAaes wasiiiud uesnslveddyncadaly
FUAMT 12 i ot suiusyni 19n15nna 09
(p<0.001) wanaNHIUFUAMT 8 way 12 &
wummLmﬂmlwszmlwﬂqlmimﬂq'u SA-BFR
faminsevay 60 mamﬁmmu%umqqqm

luniseanusanileasaunningy CON a9l

aa

Wed1Agyn1ead i vz nqu CON §A1 60%

[y

1RM it ud ueen il ved fayneadiludavd 8
wag 12 1 eifisuiuneun1smaase (p<0.001)
o874lsfnu lunuanuuanaianiglunguesis
fedfyn1adfd olouiisuiuneunis

(Y

naaosuazdun1nn 8 vansnauludauususs

q

A A T

Juilevrsarn (p=0.558) wseduoduinsens
0n (p=0.590) UALFIUIUAT T @115
anenlnes1aneiios (p=0.054) Snviadslumny
ALANANB YT Td A yn1eaifszmneng
S

AUEAVE UTBITENAAIUAN WU
Tunqu SA-BFR fszewiiasadalurnsmunfiug
a9l Ted Ay nead Aludunvv 8 uaz 12
dowsuiuneunisvaaes wazii uduoyadl
Toddyneadfluduaivi 12 1 ewieudy
F¥MI19N15NAABY (p<0.001) Tun1anduriuy
wualungu CON fszaziaradluvnammnanas
s silifaddyniead Aludua i 8 (p<0.001)
uena NG ludUA M 8 way 12 Fanuaiy
wanAesEnengulnengu SA-BFR fiszoziiae
fle1amuInInnI1nau CON aeaiiaddy
N9ED

dN3TanIny1uelsvaniendiy
annsnlunislyoendiaugege wuatludaaw
uananaianelunguesaiideddymadnide
WisuiisutuneuntsmaaeuazdUand 8 e
apanqy waglunuanuunnaisesefitodidy

mqaﬁaizmﬁmq‘u (p=0.065)
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A191991 2 N15UTHUIEUALRAELATAIINAAIALAG BULINTTIUYBIAILUTAUANTTANINNIINIEYDS
Wndeisnunlssnioungualunu (CON; n=14) uazngui nawiivuelsinsaudunisdiin

Msluaiguden (SA-BFR; n=13) NaUNISNAABY SEMINNITNAADT LAEURINISNAADS

[y

fauusau ngu A0ALAT1ENANRUTUTIUADINITUUURAUNAIY UIA
AUTTDNINNINY fou dUa%idl 8 dUanidl 12 p-value answa
n15NAABY 1281 ngu  nguxiaan  (ES)
sovazluiiu CON 39.16+1.30 39.13+1.24 39.00+1.26 0.001 0.014 0.003 0.216
(seway) (36.47, 41.85) (36.57, 41.69) (36.40, 41.60)
SA-BFR 35.94+1.30 33.63+1.24%¢ 33.88+1.26"
(33.25, 38.63) (31.07, 36.19) (31.28, 36.48)
waaluustesranie CON 20.93+1.07 20.87+1.01 20.86+1.01 0.013 0.038 0.031 0.135
(Alansw) (18.72, 23.15) (18.79, 22.95) (18.76, 22.95)
SA-BFR 18.53+1.07 17.29+1.01%¢ 17.40+1.01%f
(16.32, 20.74) (15.21, 19.37) (15.31, 19.49)
wanatuil 019519078 CON 32.09+0.85 32.21+0.83 32.36+0.83 0.002 0.258 0.043 0.123
(Alansw) (30.34, 33.89) (30.50, 33.92) (30.64, 34.07)
SA-BFR 32.97+0.85 33.94+0.83° 33.80+0.83"
(31.22, 34.72) (32.23, 35.65) (32.09, 35.52)
wsetuflewnenn CON 23.14+1.16 23.75+1.01 23.80+0.84 0.077 0.333 0.558 0.024
(Alansn) (20.75, 25.54) (21.66, 25.84) (22.07, 25.54)
SA-BFR 24.29+1.25 24.79+1.10 25.75+0.91
(21.71, 26.88) (22.53, 27.05) (23.87, 27.63)
wsetufleduins vrean CON 0.43+0.02 0.44+0.02 0.44+0.02 0.109 0.148 0.590 0.021
(Alansu/twiing) (0.38, 0.47) (0.41, 0.48) (0.41, 0.48)
SA-BFR 0.47+0.02 0.47+0.02 0.49+0.02
(0.42, 0.51) (0.43, 0.51) (0.45, 0.53)
Yninseeaz 60 vea CON 33.39+1.62 37.77+2.08° 40.15+1.89° <0.001 0.054 <0.001 0.392
AuLdnsageaalunis (30.02, 36.75) (33.45, 42.09) (36.23, 44.08)
gonusIninse (Alandu) SA-BFR 31.46+1.77 45.09+2.27%¢ 49.64+2.06>"
(27.79, 35.12) (40.39, 49.79) (45.37, 53.90)
FruauAef a11150 CON 17.36+1.55 17.36£1.30 18.21+1.41 0.015 0.005 0.054 0.120
Vnaaalenlaesn (14.15, 20.56) (14.68, 20.04) (15.31, 21.12)
aoiiios (A9 SA-BFR 19.55+1.75 24.27+1.46 25.18+1.59
(15.93, 23.16) (21.25, 27.30) (21.90, 28.46)
svorlunisils CON 7.11+2.24 4.96+1.90° 6.54+1.90 0.002 0.077 <0.001 0.347
dofa LU 19mUA (2.49, 11.73) (1.05, 8.88) (2.62, 10.45)
(LBURLUAT) SA-BFR 8.23+2.33 12.08+1.97*¢ 13.81+£1.975¢f
(3.44, 13.02) (8.01, 16.14) (9.74, 17.87)
Aruatnsalunig CON 26.86+0.91 27.24+0.94 27.66+0.82 0.003 0.002 0.065 0.116
lyoondiaugean (24.99, 28.73)  (25.29,29.19) _ (25.97, 29.35)
(wa./nn./u1d) SA-BFR 29.28+0.98 31.01+1.02 33.01+0.88

(27.27, 31.30)

(28.90, 33.11)

(31.19, 34.83)

v

wansveyaiduaade (Mean)A1ANUAAIALAG BUNINTFIU (SEM)

affifunaunimaasiniglunay, b muneds dami 12 uanansegnaildy

o w

Idudrdgynadaduduaivi 8 aelunqy, e e nau SA-BFR wann13iunas CON Tudunmi 8 senafitudnA

o

uanaeiungu CON luduamil 12 e81a

Jadn

o

A RRGRHT

°o o

A1AYNINED

°o o

L BIAMUT BN UNTB8AY 95 (95%C1), a U889 FUANT 8 uAnn19e19l Tud1ANIg

17

Atunaunitsnaassnielungy, c nuedis dUAMA 12 unnn1seens

M9adA way f u1efie nau SA-BFR
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aAUs18NaN15IY
nuddgluasetnuin gudgaienun
Usedaoui lasunisidnaidunelsinsiuiunis

F1an1straieuldasduian 12 dUaninng

o w a

WasuulasesnidvdrAgnisadaludiuysaiu
43998191 LarvaussaninsenieluaIunge

995 UUAILNANNIESTINSIRana Ul

1%
a o

o & ay Yo
W AEUND EJ‘VT?J@‘UiS‘U']L@E]u‘V]I@S‘Uﬂ'ﬁﬁﬂ

aivuelsinsaufunissrdanislnaiouden
Sonsnswuilavasinanasessditedfami
adpluduami 8 Wawlsusuneunmsnnass way
fidnsnaewilavaeinuosningy CON o9
Teddymeada avveulmiiudnisususves
svuulauazvasadenlunedinay Tnenisilna
WiuwelsOnsaudunissrdanislvaisuden
ansaas N Msdenlvalisundunss (Reactive
hyperemia) ndsa1nUaseussdusn (Deflation)
asJ"mLﬁuﬂizai"nqﬂﬂ%ﬁé’qaaﬂﬁ’]é’qmﬂ aswalvd
§nsnsiinusadou (Shear rate) U3naudey
\waakTiiaanLdon (Endothelial cell) Lﬁmnﬂ%u
(Chen et al.,, 2025) NMSVYIUFIVBINADALEDANG
Qﬂﬂmﬁy’umﬂwaﬁau (Flow mediated dilation;

FMD) Saifiudu (Zhang et al., 2022) \ilonaen

[ '
v

LADANBUANDILATUSURAATY ANUAUNITLINDY

A998 90 UM BAWaDR (Afterload) avanad
o ¥ ¥ dy LY CY yd a a dy
yMnnatuilamlanasilafiuszansainuindu

a a ) v & !
a1m1snguaaidensenainiilalauindulagly
o ¥ A' d' = (% ¥ L%
FTUn NN UANUA NS 99RTIN15IAUVD IR
AINALNDNIINITLAUVBINILAVULNNANAIDY 19T

Y

DEGE

[

&y (Buchheit & Gindre, 2006; Seals, 2003)

uannt ygeienunlszdndoud
T funisinaifduelsdnsiudunissndanis
Tnal 3 suld ondanun1sLA uT UYB IS HIINTTLHA
NANE Iz ee e dAyn19ada Tne
9198lAUA BT o UNAT8UaTY 019 NSty
Ye9nanautie (Muscle mass) Faduidoded
inslendarugeunogluanesinuaznisiiia
TIUIULATNITTI91UTelulamouLnsS ¢
(Zampino et al., 2020) uenaInd n1591A
n1slunai sudenluszriteniseannideniey
A1UTOLA UAIULAS HAN DIZUUNE SI1UVD4
579018 a'awamhmsnswjumsaawlmﬁu
(Lipolysis) LLazL§Qﬂmmwmgywé’mulgmﬂﬂdw
nsitnuelsnuuuiialulumnumdnmagy il
:ﬁé’mswmsmeawmmsﬁ’mﬁ'mﬁulg (Andrews,
2021) Snhadinalnnsudaeulss 5-adenosine
monophosphate-activated protein kinase
(AMPK) 1103 unauzoeninganie Lﬁaﬂim{ums
as1lulnreune (Mitochondrial biogenesis)
ﬂi%ﬁiuﬂiz‘U’Juﬂ’liLNWNaﬁigﬂQIﬂamlﬂu Glucose
transporter 4 (GLUT4) vilvnatuiidefinsiun
wmgywa”qmuﬁsﬁyu (Cho & Lee, 2024;
Christiansen et al., 2018) @anaassiu Miller
et al. (2021) fidnwInavesnIsinaanfdniy
saufun1ssiianisivaiswdennassuuniey
YOIT NN TINUINTNITRINAIYNE 1A
USUfv09sTUUmUeadui ud umnineen

ANE9N185IUAUNITINAANTINALT B ULA DA

(Miller et al., 2021) WULR R UUITE U9
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Silva et al. (2022) 10 ANy INaYeIN1580NANEY
neuuukelstnsudunissdanislvaiowden
AONISIYNEHIULATNITLANIUA UMY NU2T
NsAnInaEIL ST N TlTNE LAY
sty eendLaundeniseennidaniooy 194
WedAgy (Silva et al., 2022) Tusudsed
Fanuan fnnsanasmessevarluuuasuialuiy
sy 19 feddyn19adn e19usauneinnisiln
sonidsnsnuvaivuelsinsauiunissnda
nsluaiiouden vnlusienieiinaniazein
pendLaulanIzy uSaana Ll e (Local
hypoxia) é’qéqmalﬁmmmﬂingumwhmwuaq
lulnmounselunaiui olranunsalunislelusiu
\Juumaandae1u (Fat oxidation) 1a fid a9y
d0nAa 09 UIIUT B0 Beak et al. (2022)
wurn1silawuuwelsdnsauiun1ssaianas
Inadoudenannsanszaunsdauasenllsiu
Imgmﬁ}al,l,asmw:uswumeawwé’qmulhy
g uualy AuuynueIn1sAnd seauLun
(Beak et al., 2022) uara1NN1ITHANIULIVB
Cho & Lee (2024) 7 la A nwinavesnisin
wolsdnsaufunissidanisinadswdon wuan
nsilndananvasasuialuiulaegniivedday
(Cho & Lee, 2024) 8nstalusiudsed danunis
Lﬁ'wﬁum@qmaﬂgmLﬁaaéwqﬁﬁ’ad’wﬁ’mmqaﬁﬁ
Tnemswauiaianaui seradunauiannis
Anafiduelsdnsauiunssdamsivadeubon

dnszuiunsnserulnsneiianisvaseesiuy

Insulin like growth factor 1 (IGF-1) 89013V

v v v v

MMUAITU (IGF-1 receptor) USIuNauLHLD
AINANBN1INTER UNITHIATIEN Ribosomal
protein S6 kinase beta-1 (S6K1) a1elu

¥ dil d! = o U ! &
nauiile 9 S6K1 daud1AnanIsnIenuns
N191UYIAEIdYEY10d Mammalian target of
rapamycin complex 1 (mTORC1) viI%u19
NsgR uNIThUIAIvesdAdealunanuile
(Myonuclei) v04 Satellite cell @swaluiinnis
WNTIUIUTOLTaanuALEanaIuLie (Myogenic
precursor cells) u1n833u (Torma et al., 2021)
Mlnannisaarelusau (Muscle protein
breakdown; MPB) kagtNun15aAs1EnlUIAY
Tunatusile (Muscle protein synthesis; MPS)
asualuiluranatuilonintu Jessee et al,,
2018) wona1ndl nsAnaiuuelsindsanuise
YIrgNmuINIana1uilolalil9191nAI1ud 1w el

3 = ~ ¥ N o 4'
aiUiUivuiadounssniud odnisiad oulun
NINTIA ) VULN 1T UAILAZNI1IVIY F 3

¥ dﬁ/ d?/ dI d| 1
na1uil eaetduid 018 o7 MEUAUDIA ©
ANLATIALTINEA (Mechanical stress) NAATU

o v = a £ d‘l
vaugeanniadnie dadudndadenid lunns
nsgnulninnszuIunIsdaaseniusauniely
nanuile (Simenz et al., 2012)

TuAIUENTINNINVDINAULL D WU

' @ a ' [y o w a

naudnafvuelsinsiudunisdndanisivaiey

LADATANNLTILTILAZAUNUNIUVDINANULT D

' [ o/
a = (Y

s ! ! a Y] S A
FYWAFIUA NN LN UV UA IUAFUAINN 8 LLag

¥
a =

' ' ! ' o S o ' a
LNHY UBY N BLY ﬂﬂiuaﬂm']wm 12 98134

[ a

v o a [ a
ULAINEUNIEAD G Lu@ﬂ'ﬁ]"lﬂﬂfliﬁﬂﬂL@ﬂLL@IﬁUﬂL{ju

o
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ﬂ’]i’e]’e)ﬂLLN%jU‘Lj!;’mﬂlﬂﬁ’JﬁﬂizVT’W}éﬂG] (Repetitive
bodyweight loading) anasulunanuiosenan
auandlasy LLiQﬂiSG;:‘lJL‘?Nﬂa (Mechanical load)
¥lvAnusaiis (Mechanical tension) wazusa
AsEUNN (Impact loading) sunanaiiies (Nikic &
Milenkovi¢, 2013) lunsge udasulunatuiile
(Mechanoreceptors) mﬂﬂgul,gu%%’ummgﬁﬂ
(Type | and Il afferent nerve fibers) 9g¥1
%uyﬂﬁIIUﬂﬂiﬁlﬂﬁyﬁymﬂmL‘UyWE‘iiS‘UU‘UizﬁTVI
ﬁI’J‘L!ﬂa’NLL@Sﬂi%M?UﬂWSﬁQﬁJEUWQJﬂmﬂWEJEL‘L!LGUa’ﬁ;
(Intracellular signaling) Lﬁlaﬂ'iwilUﬂavLﬂmi
y1971UUD3 MTORC1 (Edman et al., 2019)
SUAANITIZLAUNUABEUA LA 1L1NT U @158 ©
U'ﬁzamﬁqQﬂwﬁaaaﬂmﬁwmﬁnmﬂgmﬁaﬁ
veuunnd u auleUszamouinlng (Large
axon neuron) 39gAnsEAuilyyeIuLINT Y
danalnnaruiedanuudusuiudu (Anek &
Bunyaratavej, 2015) i e1135n159170n3
e eudenuninsiudvaiuunelsdn §uduy
mﬁaaﬂﬂ°’1é”amEJﬁ'w“ﬂﬂ;ﬂq':maumLﬁyaﬁ'mimg
fn1snevauoLas e Ut nui uuIng u
(Pereira et al., 2013) 8nsen15d naLdy
wolsgnsaudunisdrianisinaisudenly
uITel Sulnmsiuduvesnanaile was
AIUENILVINDDNTLIULENIEAUS aIna e
(Local hypoxia) mmﬁaﬂﬁwjuiﬁ;lﬁﬂma
USudamsssuudszamnaiuiiol (Patterson
et al., 2019) aewalvnalnnisisesszaunuae

gum (Motor unit recruitment) vaataule

natuLl evdan 2 (Type Il muscle fiber)
° ~ & ! ! = ~ o v ¥ &
MULRA LT Usy19n oLl 89 F9vnlunaul @
a A o W A P
USIIUA Tn15919 AN al s uLd ana1unse
paNLksIbAuINT U (Hsieh et al., 2024)
W ULAEINUIUIFENDUNUIVBY Linero & Choi
(2021) T ANBINAVDINISH AL UUBTINIUSIUAU
NI AnIsinatl suld enlue g avua
Usgdnaaudulial 12 dUa1u wuan da2u
WOakSIVDINA N B UV Y (Linero & Choi,
2021)

LN 1na 8 CON gl nsly 70
aruUnmwaztulasunisdneannidaniuay
PNUINHUINEN 60%1-RM L9 4T uae 199
WodrAgnisaddluduaiud 8 uay 12 1ie

~ ) ! ! =

W EUNUNBUNISNAADY WANITLUA gULUAY
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