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Abstract

Current climate change, especially global
warming, has resulted in a continuous increase in
global temperatures. This escalation not only
impacts the environment but also has profound
effects on human health, particularly in the
context of outdoor physical activities such as
sports. As temperatures increase, the human body
must exert more effort physiological adjustments
to maintain thermal homeostasis. Failure to adapt
appropriately can lead to heat-related illnesses,
such as dehydration, heat exhaustion, and heat
stroke, all of which can be life-threatening. This
article focuses on examining the effects of heat on
outdoor sports, beginning with an analysis of the
and the

changing climate conditions rising

temperatures that impact outdoor athletic
activities. The study article categorizes sports into
two main types: outdoor sports, such as football,
running, cycling, and tennis, which are at higher risk

for heat-related illnesses due to direct exposure to

sunlisht and  uncontrolled  environmental
temperatures, and indoor sports, such as indoor
volleyball, badminton, and fitness activities, which
are less risky due to controlled environments. The
research presented in this article proposes
preventive measures for reducing the risk of heat-
related illnesses during outdoor sports activities.
These measures guidelines include adjusting the
timing of physical activities, selecting appropriate
clothing, ensuring adequate hydration and
electrolyte intake, and learning to recognize early
illnesses.  This
equip

participants with the knowledge and practices

warning signs of heat-related

comprehensive  approach aims  to
necessary to safely engage in outdoor sports,

optimizing both performance and safety.

Key Words: Heat-related illnesses / Outdoor sports
and Indoor sports / Hot weather conditions /
Health Care
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Abstract

Plantar fasciitis (PF) is the inflammation
of the plantar fascia caused by repetitive
excessive stress, which leads to microtrauma and
pain at the heel. The pain is most noticeable
with the first step after waking up in the morning
or after prolonged periods of rest. However, the
pain typically subsides after walking a few steps
and may eventually disappear. Nonetheless, the
pain can return if the foot is subjected to
prolonged weight-bearing activities. Diagnosis of
PF is performed by a physician or physical
therapist using diagnostic ultrasound during a
physical examination. PF has a high incidence
among  various

groups and regions, with

particularly high prevalence in individuals
involved in activities that require prolonged
weight-bearing. Risk factors for PF are categorized
into intrinsic factors, such as a high body mass
index and flat feet, and extrinsic factors, such as
prolonged standing, walking, or running, and
wearing improper footwear for the activity. In

terms of treatment, conservative methods are

commonly used and include physical therapy

modalities, massage, orthotic devices and
medications (either oral or injectable) to relieve
pain and promote the healing of the plantar
fascia. However, if conservative treatments fail,
operative treatments may be considered.
Therapeutic exercise is an effective and widely
PF. This

includes two main types of exercises: stretching

accepted treatment approach for

exercises targeting the plantar fascia, Achilles
tendon, the calf muscles to reduce tightness,
and strengthening exercises. These strengthening
exercises are divided into two groups: one for
elderly or sedentary individuals, and another for
young adults and athletes. While the exercise
protocols differ, they all aim to strengthen the
intrinsic foot muscles and structures associated

with the function of the plantar fascia.

Key Words: Plantar fasciitis / Risk factors for
plantar fasciitis / Treatments for plantar fasciitis

/ Therapeutic exercise for plantar fasciitis
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(Overview and characteristics of plantar
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mﬂqusfﬁmiqlLLaqﬂmemauﬁaq Makkha
UszinagigAonszide nuan imawiedauyn
aeanlunsidulsnsesth aumeauiiiingeau
wazaud aamseun g anfunisly e
M1ua1AU (Goweda et al., 2015) UeNINL U
n13Anwm8s Thomas wagane (2019) lnd1579
iy deny 50 7 Fuly luides North
Staffordshire Ye4a%s1¥D1UITNT WU LNAEY
fieugngsandiidulsasestn (Thomas et al.,
2019) Belunamiu 2nnsAnuues All uazane
(2024) la@nurludn@nwrunmeinandgss1uau
100 518 Wu21 figifionisUanaumanndases
ag 66 unilifisssovay 6 ignidadeandulsa
50911 anfmdefiornstnaumanainady
wu anegmsiineufiuyuiiaum fa1agnszgn
aun1312 Wunu Tasn1azina 11 1l u
AmzunIngaunnansiulaesti (Al et
al., 2024) luaruveansdnwnludnisszeglng
wurlsasestudulsafifanugngeandusudui
3 yoensuniuiiAnannisia Tnefiansesas

5.2 f95988g 17.5 ¥8INISUIALAUNAAAINANTI
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(Lopes et al., 2012) ﬁ]’]ﬂsgazgaﬂ's'msqﬂsuaﬂm
50991 azufula 21 lsasesriganulaly
wafmwmaﬂdmu lziiwuﬁuﬂejmuﬁaquﬂ’ﬂ
e ondunainy wy 103 sszeglna 1u
nu w3enauaudioglufonlynouUaisauisis
sjqqmq LLaS‘W‘ULﬁu?\]oWU’Ju%JWﬂIULLG]Iazﬂa;iJﬂu
aniy

3. Jasuidesiiiadesiulsasesin
(Risk factors related to plantar fasciitis)

Wavadeit i saulviAnlsase v
wazTavefia nasulviinlsaseagneg 4
anunsasiwunltady 2 Yszianudn laun

3.1) Yadea1elu (Intrinsic factors)
W d T 097 1A prvpeTUS WAz LAY
Tnssas1sveaunazyanaiiaiunsavilviialan
59991919 1o lawn

3.1.1) gvdu1anIguINNIIUAG 1A
A15AN®Iae Sullivan wazAny (2020) Na1277
ffluraniy (Body mass index) 1111031 30
Alansumen1s1auns dAudunuslagnseiu
NS LALLE 897981715 UIAT A UNIINANS
WJulsasesan et sz ydutanied dan
1NN NN UNAUIUBNA S MINR AR IINA
Uni Wunaluilusansevindianaiulfiwai ae
wwazaimdn anasulainnsuindugad

v A

Wallasunnla (Sullivan et al,, 2020)

3.1.2) 1AS9aT19Y095879AA 199

AnUnd (Malalignment of lower extremity)

lgun

- 01y (Flat foot) A A1y
ﬂ’JWﬂJQQ‘UB\iEiJQL‘l;I”]MWNLLU’JEJ’]’JV]’NGT’]UIUJ@EJWJI’]
Uni unalvisiinduniluanainsadanguile
Qm%’uLLsmswi’ﬁﬁ'cJﬁLﬁﬂuﬁfauwﬂmaﬁwzmi
aatuiin (The first half of the stance phase)
Tuvaiziiuniels vilvilusinseyiiweiarm
11NN UNA LLazﬂiW]:ju%;Lﬁﬂﬂﬁ‘U’]ﬂL‘SU“Z};Tﬁ‘
Wallasunnla (Sullivan et al,, 2020)

- 91958908759 (High arch) Ae g
pukueamsauluiidnuaraeguinnigs
naenian Ingludnisansiadlusarasiingn
v lnlug 299 a1 vdn g M ImINLLIET7
msalulufinisveredalvaugswesg wn,
anas il egegaduusiingzyiiiim yhlniaia
Nl SunsefinseyiuinnaUnd wazawal
Annsuiauiiweiianumile (Sullivan et al,,
2020; Bolgla and Malone, 2004)

- 177219784 (Foot overpronation)
fo nziauwmidanyuesnlunisniuuen
1nn11UnA (Rearfoot over eversion) 593U
maﬁ'mmqwaaa?qw’ljm"mummwﬁqgmiu
anasluvnizasimin vinluisiadunidaoen
unnIUnfvazasiuin viluiAausanisia
90n (Tensile force) unsyyiriiwaiadmaly
USunainn dsnaluinnisuinduiistaiiasim
vauzasminle (Bolgla and Malone, 2004)

- 97921Y190A U on 1Y N TgAAY
(Knock knee/valgus knee) \Judnuaieiiien 2
grafeafuaulyanunsadunsdmnis 2 4as

Yy v v v
v

a Y oA oA o~ o a o =
Wﬂﬂ‘lﬂ,@ NIvLd QEJUG]iQIWL‘V]']VN 2 YNEHANUILY
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AN AN TEANULUUALYINY 2 919 ANleillgn

fudunlsaiuy Q-angle fifANuInna1AUNA
Az ndensuagilnianisdanyuainiy
SLumﬁﬂﬂﬁlﬂﬂﬂﬁ‘UE]\iﬂiS@jﬂ‘m:WLL‘ZTQ (Over tibial
internal rotation) luvazasuinlunisiiu
wieds dandenhlminnnzsmiay awalmia
NSNS UT Weil AW 1M 1z asuudnle
(Ferber et al., 2009)

3.1.3) msTItAyuNIInTIANTaLiu
(Limit ankle dorsiflexion) Wunau191nA1Y
fafafiunnAulduesna i susauazL usoe
w18 n1aEanaasnalulAannsuaL e
nszanvamnid uianadluvnzasimdn vinlnd

[ £% v

msammé"]awaqqqmmmumm’;mm 1ulu
wnn11und luiigevilminnisunadudivaie
EJIWL‘VI”WIGT (Sullivan et al., 2020)

3.1.4) n1seauusIveIngIuLile
(Muscle weakness)

n1seuusIveInautde lud 1)
(Intrinsic foot muscle weakness) TRIGLLE
nanaideluduniluanunsangsg unilaoens
WWuiilugnend swsnvesnisasiminlunisiiu
w3e31 Wunalvg wnansiasnnaund vl
Wailee e SunsensefiunnniUndvazas
Yandn uenannyu Tuyaens mdawenisas
vann (uamed i anaasud uaind u)
nanuLi olul e ouLss lﬁaﬁmwsﬂwqaé:aLﬁw
Tmanguiidaulamesgaunilnesanngay
aanalnieiind il 3unsenssviiiannnanUng

Wanauiausniinn (Extrinsic foot muscle)

LAYNaINULE DUBIEDNLTIF UM U N Y Yiln
Annisuiauiiweiianumile (Sullivan et al,,
2020)

- msa'aumwaaﬂgmLﬁyaﬁaﬁ (Calf
muscle weakness) ﬂay’lul,ﬁyaﬁaﬁuﬁuﬂq'u
na UL o7 v¥uu i dudatewnas (Ankle
plantar flexion) TnoUsznaunay naltuLil o
Gastrocnemius LLazﬂgmL{fa Soleus 5&3?%1@
nngUanesuiuiEusesmny luyaendausnd
wasmdnlunisiiunienisie Undaziin
Ankle dorsiflexion Tagflim@afuiiuuaziinig
L?{awaqmzaﬂwﬁm%ﬂ (Tibia) TUn e LML
Tuyasdinanatui eussavesnussludnums
Wilvnanud edaeiieen (Eccentric
contraction) L# 8AUAUNI5LAA pulnalunA
Ankle dorsiflexion 195105 u @nsuaud
nanuLi ous o auLse luasaMUATIn1un1S
1A aulwaluma Ankle dorsiflexion 'laognadl
Usgansnw iunalmiinusenseyimeiduses
w18 Ml Le us eenaef Aud ataung u
asnan ol oslvwaiadunadauf sy
Tuwnzasimdn wazvihlminnssnauinadia
dnle iidulsasestrdaiionnisuasiivina

£% [ [ v

Aumiog el uazaunniugaiiiududaiy
Turaafimnasimin vlunanaiousnesesn
wssnnmUnAluLnazn e U ILNE ALY
Tifin Ankle dorsiflexion 1JulUagnes1ud u
dleaugng wanenlunsiiuuaazfu iunaln
a1 oueIreseuInT U aurhluAnnisg

A3 9 hazasnavinlunatuiilousseonusale
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Uouas Tuﬁ'qmLﬁmmia'aul,msuamgmﬁaﬁaa
aun wazyinlvnafuieusdluanunsavimund
oyl Uszans amvazasindn 1 una
aoiosluifiunuiaia i useumnouazisiin
A1 vl AU UT el Al 1 1 la
(Solan et al., 2014; McClinton et al., 2016)

3.2) Uadwnrwuen (Extrinsic factors)
wuneda Tadedug Auenmieandnunsuay
1A594519909un azyUAAa 71 1A 829097 UN1S
ﬂssﬁiyulﬁuammmwaﬂimaqﬁ%ﬁ

3.2.1) nshfanssuilifeatoaiuns
avhmidnduiaaiuiu (Activities related-
prolonged weight-bearing) UeUenEan1siiem
Aesdunndne ol osduaIuy Ly nsiu
wioinunaiilowmaedalusnetu nsissseglng
Wuay v laweitadmnvineunindu auia
9111581 %aazﬁﬂﬁ;{mmmmsﬂumsmgﬂéw
3991 (Foot stiffness) anas analnilinisan
ﬁ’J’]ﬂJQQSUENa:’QLVT’]W]:JLLH’JEJ’]’JVHWT’msLuiJWﬂ%u
auv vt an1suins us Wadan 1unala
(Shiotani et al., 2021; Wearing et al., 2006)
UeNaINYY A9NTIUT UYL 299 8 n1sastmdn
AUV IUA D (Single leg support) U 11539
Wunu viInduseansevind walan1m1u1ndu
NSITV AN 0T UL mTnTas1ane Taeas
:ﬁLmﬂgjﬁ%mmﬂﬁyumﬂssﬁﬂﬁl,ﬁ%a?wismm
2-5 111909 NINED Walur9A5 15N 1911
Fudaiud adunisvzanusad en1sgaduuss
98911 (Braking phase) wazluya9iiim1dusa

99n31nN U (Propulsive phase) W & lu

$19M181918 9 29a08F 190 U Tudl gatiunds
AsureLSURTainEnale (Willwacher et al.,
2020)

3.2.2) nrsaIuseniIildinurzay
(Improper footwear) n15@1138UN AT bl
wanzaufumkazianssudivh luanasdunis
mmauﬁu’]guqa Asausesfiunds nnsaay
seamiidnuualaglufiatungsgant sadls
Asaauseufidvundnnielyninvuimm
Aanssud G058 undord uduiraiuiu
woAnsTuAInasunIuNITYinulnfvesiaia
dunlunisngsg univazasimin Wunaly
Wil adwnle YunssnszyimannaUng auly
figaiAnnisan waznolmAanisuiniduiiwsie
Anle (Umar et al., 2022)

4. n15¥nw1lsAs89tn (Treatments
for plantar fasciitis)

wuandu 2 Yszan laun

4.1) n35nwInl835n1slunada
(Non-operative treatment) wuseandy 3
Uszianges lawn

4.1.1) n1353nw1918351587 (Non-
pharmacological treatment) WJuignasi
laYuaudouuindign lawn n1sfnuinae
38n19m19n18a1mUIde § swuseandu 2
UsgLaAnNnan Ao

- 1135091828350 51%A S0 don 4
1180 UUR (Physical therapy modalities)
lawn n1s¥nwaenaudansiena (Ultrasound

therapy) N155n¥1A28A8 UNTEUNA (Shock
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wave therapy) n135nwlnelyuasiaiges
Ana4ge (High power laser therapy) N33
Tnonsloaanudu (Cold therapy) waznis
snwlnonislyaauseu (Heat therapy)
JTnaUseasni 0l39NT2UIUNITT DU LT
Tasvassfiladvuindulnanysaiiidu lasnis
nsze ulnsveznaiiuaninssniavduas ity
nalvo1n1suananas (Alhakami et al., 2024:
Arankalle at al.,, 2016; Rhim et al., 2021)

- n138wdae I sl tieTeedonts
n1gaInU1Um (Non-physical therapy
modalities) lawn n135ABIA2815UIA
(Massage therapy) %ﬂﬁi’mqﬂ’izmﬁlﬁaaﬂm’m
fefrveanadad i uazlaseas 197 LA 837 09
fuwaiad i aemalvennisuinanatuazeae
anasulunszurunmsgenusuany ity Iy
w7 ifulsasestianunsauinaen e ey
urnlu aaen1sle i aldsnnnane (Friction
technique) augdntanfiansnsonulafiviin
aanadu ifuiaan 5-10 Furfinaavaes Tag
annsavineides 10-20 afe uazvinlanniy
(Pollack et al., 2018; Yelverton et al., 2019)
§n78/0 n1slugunsniwaengs (Orthotic
devices) fidalvdmiuy fidulsasestn laun
uHusesLasHg U (nsole) iugunsnifilaly
iaamywLﬁ'ammmqwaqafqmymmLLuwn
neauluvazasimdn i evaevrannisan

(% [ [

mof]a\ﬁ‘(]aﬂqQLVl']G]']ﬂJLLu’JFJ']'JVHQ@I']uGLu a\imaiﬁ
' = o ' ¥ ¥
YIYAALLIIAN QGUE]\TWQN@?\I']LV]']LLﬁ%E]Wﬂq?U']@VLﬂ

(Thing, 2012) uagidonaiuneunalsay (Night

splint) it elvneinignininog luninszanve
W13 LV UOUVEU Y28anN1IVAT 1Bl e
HLazLEuseemneiina 1 dulatemn
adlurarueundu vhlueinisdinneuianas
167 (Monteagudo et al., 2018; Yildiz et al.,
2022)

4.1.2) 1155719 I8To 1981
(Pharmacological treatment) LL‘U'ﬂL‘ﬁumﬂ‘ﬁy
grunuusUUsEMIuLazuuuan Tagnisly o
wuuFutseniu laun sraatanluna il luly
disosn (Non-steroidal anti-inflammatory
drugs: NSAIDs) @ sfinalnnsdudaeulenlu
N1SHANAS Prostaglandins MAervesiuens
Fniav vilvgasaneinisanluy v.dulse
soetnla (Wongsiri, 2014) LU 8 Ibuprofen
uaze1 Diclofenac Lfunu LLﬁBEJ’]ﬂ’quJ Opioids
§ 1azg1vans1n1suinlaen1ssuiu Opioid
receptors VW SUE 115V U0 9d 57 Uan
81115090 LoU &1 Morphine 81 Fentanyl W
pu aunislasiuuuda lawn n1sdneingy
afiosen 1wu Corticosteroids 1unw 98978
ane1n15U2nlA 0819370157 Lﬁ'aqmﬂﬂq'mm
AL 8308n9ETATINTEUIUATTS LAY T
AU Y VBINTEUIUNITY oUW YW NN
szfammmwsumﬁuhiamgﬁaj %q%ﬂizéﬂﬁtﬁ@
msﬁﬂmaﬁumﬁ’qﬁmi%ﬁwaéwmai (Tatli and
Kapasi, 2009)

4.1.3) n1355091998n15A9a17159775
REUNIVEY (Regenerative injection treatment)

laun ns@nansazatenglaauuvy (Dextrose
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prolotherapy) vfuigns¥nud 1 dunisi
wrmranglaglwugug uinaidnssniay
Tnenss uagn1sdnatsisanisiuy e n1sda
waraundi dindaLdemuuvu (Platelet-rich
plasma: PRP) 1uisn1siivndenvoey iy
15A909% 11891 UENAILYDINATALT T A2
wuTuTeNdadengds uardanataundideay
WUV UFIRINA 1N UT s Al un 17§
n138nLaulnensa Ll 915 4NTEUILUNNTT DU
waia w1 la Yuurad vl anysaisad
(Lai et al., 2021; Monteagudo et al., 2018;
Rhim et al., 2021)

4.2) N1STNEINETENITH 16 A
(Operative treatment) 1u33n155nwdiunne
wRsalndenfidulsasesdnlunouauswme
N153n1a2835n151lu R i Tnedsnisuadad
Jowvi Toun nsuadawuulde (Open surgery)
LAZAITH N ALUUE 8908 89 (Endoscopic
surgery) 35N137INA1793YI8ANAIILNAUIVD
Wil kN9 sdsnanenisanmuf s e waile
A1 uAN15§AYIN28TEn1SHR AR 8 el
Lfaaﬂumiﬂym@amwiwmmﬁummmuﬁmmﬁ
W uHaaInnIsHARzmerdulng (Guijosa
et al., 2007; Monteagudo et al., 2018) lng
35015501 lsA509910 28350150 199 Lo dl

nsunauelduunulslugui 1

msihwilsnsost
(Treatment for plantar fasciitis)
myimnmuinslumnia mMsdnmEENIHRA
(Non-operative treatment) (Operative treatment)
mysinwmauislilem m3innmuislen msdnwmomsiaarssanisaslv
(Non-pharmacological treatment) (Phamacological treatment) (Regenerative injection treatment)

msdnwmeEmshiluedadiommenmirta
(Non-physical therapy modalities)

msinrmisiinislnaledomimuniminia
{Physical therapy modalities)

SUN 1 unudauanaidmsinwilsasesdn (Flowchart for plantar fasciitis treatments)
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5. p1seanfideniewiianissnellsa
saw’f'l (Therapeutic exercise for plantar
fasciitis)

5.1) N1599nA189018A28N 159
1idlen (Stretching exercise) iviys;ﬁt,ﬁuismaa
Frnsdandeanaruieuazidunatui onqe
AULBY (Self-stretching) Tudnwagn1sdanden
LLUU@VNI’; (Static stretching) uwagn1sAany
AR 1210 TS AR LN 1R BAULE (Self-
plantar fascia mobilization) e 2 38073 4
Taguszasaiit eanaufsdavasnanuionas
Bunanuniieiingrvestuisianmi lnenisie
wisanatud evzvaslunisanaauantingg
ingefvasnaniie (Muscle stiffness) una
Imi uUszans nmvssamandilunisiaoen
LaEAISUARIYeIna 1Ll 8 (Viscoelastic
property of muscle) vilvnanuil euazidu

nanuLid eau1sanasLazAanunlaoe 19

Usedng aanlunisied eulunavzasiudn
& savwavanlonianisurnd ug i wal asumn
(Boonchum et al., 2022)

nauil ouazidunanuid e mesla
auddlunisdamdeana i oluy iy
TsAse9tn laun naluid e Gastrocnemius
na1uile Soleus wazLEus0emINEY 9INNATY
nsanen lowugtnistamdeanawuulufinig
asninuuzdanion waznsiamdond il
nsastndnvmsdamdon vad TUswnsy
nsamduniiasannolsasessn As Sannsla
10-30 Junfinonds Wnsenananss 10-30 Fundt
¥ 3-10 AT9R 050U uaryTuaL 1-3 SoURD
Tu lagnisninualusunsunisdaind un
2vhunng euesd uoy fuauntnlunis
yiAanssuiidnnsasiindndima (Chakraborty
et al.,, 2011; Engkananuwat et al., 2018;
Pal et al., 2022)

A151991 1 NseRNMIaINIEnIEN1sEaWBen (Stretching exercise)

N1500NN1AIN"Y AL A27URIN USueunsiln ASWAILINTSTRN
(Frequency) (Intensity) (Volume) (Progression)
LCalf musclesand  viwndu  Baandla 1030 3-10 adamesey  unanmsdaandly
Achilles tendon Juniinonds 13 seumefu  lnwwduluunazads
stretching (Wnszmnesou
10-30 Ju)

2. Self-plantar fascia nniu uﬁﬂﬂﬁﬂﬁ?’lﬁl@ﬂ 57 sounelu  wiwvanlunisuinads
mobilization mullaneiiossoy  (Waszmneseu  Ivuduluspasseu

a¥ 90 w19

60 IU9)
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5n33n15uTe Ao n1TanAIUR IR
Waine 11 vilalaenisdawsitanma wienns
siauﬂmEJmmﬁqm‘“’maw"v’qs‘]mﬂ']mymy'wmﬂsgqﬂ
voawuIalin Ly qamuda ifuny 785013
FanandinalnnisanAnufafiive sweiian v
WuLi eIt un1sEamdonna1uid snaziey
nanuLiie Tnensanaufsive il anasisy
3000 (Passive stiffness) ¥ilalaan1slumians
AR BIN15AAIBAILF IV B TR AL UM INAAS
ﬁﬂwﬂ’ﬂuuqﬂmuﬁa LLgauamﬂﬁqqﬂmuﬁamﬂ
usnaaumlUguinadatsmt uiaadslan
aoriloadurian 90 Furdt wazwn 60 Jundl Tae
1 5-7 58U (1381594 15-20 u17) lawnns
AuAlUSLNTUAISAAIEALE ST ve s siiarl
Wnagshannuionest uegfuaamiinlunisvh
AnTTuATnsastIMEnAmA (Hemlata et al |
2019; Pal et al., 2022) lag75n1509nANRINY
ponsBamBendiniuydulsasosilaagy
17 Fnandlunisned 1

5.2) niseensisanigiielasuasg
A21UTaLTe (Strengthening exercise) mya&
sonuuuTUsLnsun1seeniidanielnaonna s
fudnvazn1saniuiinuszsTunsofanssuil
ﬁmiaaﬂémﬁ’ﬂﬁ"mywamﬁ{azmimuImammm

1
v A

Fnunlaidu 2 Usznnudn fail

52.1) nquggIerguasynnaii
wqﬁnﬁmﬁaaﬁﬁ (Elderly and persons with
sedentary lifestyle)

- MYguYUNYA 8197 (Towel curl
exercise) \Jun158onidIn oL Las uas 1
Auudanseveenanuii olud wna (ntrinsic
foot muscle) s?fw"']wjflﬁliuﬂﬁwqqa?m;wmu
wur1anan wluvazavimdn Tagaaiy
LLG‘l:NLLN“UENﬂg’]iJLﬁjE]ELuNI’]Lﬁﬂ‘lf’;ﬂﬁﬂﬁi%ﬁ’]ﬁﬂﬂ
wur819men Ul uaIn s Lad ouaus s
Aanisansadusamzaniminluyiendwsn
maamiLﬁuLLazﬁugﬂLﬁaaﬂ@fuﬁmmLme
msaululnged ulugaend mdsvesnisidule
08195Us¥ANE AN dwalnanusinssyiifiaan
Aulufiweiiadamn vaeanlenianisuintdud
efiadnla Tnenvg urgunya1emviila
Tnglvdumvguuassnanaunyl uanituadl
5 53Ut ua1Uaes v 8-12 ATIR LA LAY
Wanaa 3-5 w6 v Twutu Tneanunsas unuy
myaSﬂwsw"mlwqyuwyﬁﬁuumgjmyustyﬂufumzﬁjq
(Fa3uUT 2) wazidiodnauquiunazanuisaviila
9819AABILARILAD A1UITOWAILINIDNAET
nelalagnisvinivgunivuny aemniluvae
FUaINT A 18U 2 U1 (Lynn et al.,

2012; Osborne et al., 2023)

v (%

JUN 2 mvgurnaunymsn iyl
(Seated towel curl exercise)

(Waefian Xiao et al.,, 2022)
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- M1gndIm UL I8N 1A U ulne
l/so T 1%59%7 Short foot exercise \Junn

98NANHINILLA DLATUAT19AIURT IUTIVOY
nanailolud 11nY WWAeIAUNIVE N1 YUNY

(% 1%

' ! ) '
MG LATIAIULANAINAUNTIAN Short foot
exercise b UNIBBNAIFINIYN LAAINULT 59

Y29NaH B UN N NN BINGUABUNIUY 1

WEUAUNIUE UNIYUNYAIEINIG 9T 159119

YaInanusiausnenisiunie vintueialulain
natutid alul e 1ad Ui @1usuna Short

(%

foot exercise M lalaan1saalAaul 1n1lu

mﬁau@ﬁmmgul,ﬁﬁﬁ'aiﬁajqwiyﬁmmt,u';m
msaulusngadu lnefdunuazaunidang
Fuifaiu wazluiinisseduni vianeh 5 Jundl
LLgasiauﬂamé:uﬁwm ¥ 8-12 atemeLn way
¥ 3-5 1wm M Tunuiy Tnsanunsasun uaae
A15¥11M1 Short foot exercise Tuvaizils fagy
7i 3 uasidoflnun udunazarunsovilaoens
ABDILARILAL A1UTANAUINIBNAEINTY
Tneusurdumn Short foot exercise Tuvmziu
ATV NAEUITS 2 119 (Lynn et al., 2012;

Newsham, 2010; Osborne et al., 2023)

5UN 3 mengammuwiemeanululaglusetiamnlugaeds

(Seated short foot exercise) (Lmé\‘iﬁm Xiao et al., 2022)

- 49894917 (Heel raise/calf raise)
Wunieeniidanioidi o1 uas9aaund s
Y081l eue § wdunaluii e din1sinny
noul oslUiliuseonneuazidusoumneiinig
ineaowasluiiwaindwnn Tnolaseasiasia 3
Wulpssassiidnisideunefuiduaiund wes
wuIn sl sunenatuilenayiteiin (Fascia) ¥94

FINNEAULUY Superficial back line 11N

¥ & ! ~ = ~

NANULL AUDITAULTILTINUINND LA LoNE
a o a o A o & !

AT5LAALSINTEYINA UL UlUNTEVINTA Wl arn

¥ 2 a woa ' & ¥
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Abstract

Purpose The objectives of the study
were to compare the effects of line dance
exercise on exercise capacity and health-related
quality of life in elderly.

Methods The participants of this
research were 21 older adults (aged between
60-70 years) who volunteered for the study of
Thungyang Subdistrict, Lablae District, Uttaradit
Province. All participants were divided into the
control group (n=10) or an experimental group
(n=11). Al participants were measured exercise
capacity by using a six-minute walk test: 6MWT
and health-related quality of life by using
EQ-5D-5L questionnaire. The experimental
group was performed exercise with line dancing
exercise for a period of 60 minutes per day, 3
days per week for 6 weeks while control group

did not perform any exercise program. Data

were analyzed using descriptive statistics and
independent t-test.

Results The results revealed that the
experimental group had statistically significant
improvements in exercise capacity and health-
related quality of life collected by EQ-5D-5L
questionnaire after 6 weeks of the exercise
(p<0.05) and when compared between groups
(p<0.05).

Conclusion These finding revealed
that the exercise with line dancing exercise can
improve exercise capacity and health-related
quality of life in elderly. Hence, the exercise of
the above-mentioned should be recommended
as an alternative forms of exercise for the

elderly.

Key Words: Line dancing exercise / Exercise

capacity / Health-related quality of life / Older
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ATWRIUN UizmﬂlmaﬂynLmywq‘ﬁ’aﬂmqqmq
(Aging society) aund n.a. 2548 AuAIden
19989AN13ANYTLWIWIAT A UAFRaIuvD4
Uszrnsfifieny 60 d9ulvunnninsesaz 10
vosUsErInTaUszINA ﬁqam%gﬁﬁmuqqmqha
amgsaj (Complete-aging society) il afdnanu
vaUszyInsideny 60 39 uluiiusesay 20
LAzl g danugI01g sEAUARLen (Super-aging
society) lefldnauuszuinsiidleny 60 J7uly
\iusovay 28 aua Ay (World Health
Organization, 2012) 910518914 UIE11TNIU
adfunsnAdaningnsdng a1man Tul 2562
mandiofivszrnaygianguinidusudu 3 vos
Uszina Taglud 2562 wuan duszvinsiifieny
60 T91lU nieyase1y T1uw 91,772 Ay An
usesas 20.15 vesUszrnaviedaniniidey

Y

$1uau 455,403 Au veyadenanuandluiiugg
FoningasAnalaniaiungdanuggeony (National
Statistical Office, Uttaradit Province, 2019)
denulneludaguudanunseninianisesn
Mdaneesreunluynvisis n1sesnindanie
posiindnnisuarisnisoonidaniefivansay
TuumazyeiouazanIngnenie 1wy g{uqqmq%
W uDaNAIdINIBLUUA Y U Endurance
exercises, Strength exercises, Balance
exercises Wag Stretching #3® Flexibility
exercises 1uny asnni1seusislanuugiilv

K 991888NANRIN18A8TTA1998819UBY 150

Wl REFUMY NEE8NUBENIIMUTER TN
99NANGINIEY Imdﬁﬁﬂﬁaﬁqmmmmzamaqqsu
mwsuamm'azqﬂﬂa (Mazzeo and Tanaka,
2001; WHO, 2010; Seino et al., 2019)
Aseanfdinienienisiaulanunudg
(Line dance) forfifintuluusznaansgewsn
(Fan et al., 2017) Lﬁumwg{uﬁmammuizwjm
AanAuazninauuelsdn d3Uuuuninadeulm
lugsendugenarnsadfuaaiulalueinin
wangdmiug Al ugiunisnunioy geey
ﬁﬂﬁ"jaé’qafmniaaﬁywmmawaammﬁumumm
LTS WAEAINDANUYDINAINLTe A NETN5E
1um’15§'u3:ﬂ'1il,ﬂ§'au1m N133NYIAUAAVD
S19MeATY asmanenisiadeulmluguuuunae
TunsmsedTauszsriulaseneliuszdnsan
(Bennett and Hackney, 2018) 91nn15An®1
199 Sukjit uazamy lufd 2021 wu1 § A%y
ﬂﬁimﬁaaﬂﬁﬂé’mwﬁwﬂméfulaﬁlmusg (60 WY
aetu 3 Tuneduay uiuneliles 8 §Unv)

= o

Taus50NINAITHINY AT M19n18LT 1T U
1835 n1ImadeUIAug NI 2 Uit (nqueen
MdanTe: 171.25433.55 A% vs. ﬂq'umwlm:
131.28+40.65 a%9) Tnglanizaruannsaly
nsnsssvaziinisedeulm deunasdudade
flgvanaudsslunisunauvesy geeaiyle
(Sukjit et al., 2021) UL B UASAnEIve s
Bennett Waz Hackney (2018) Anwnava9n1s
ponfdenienlenisiaulauuaug 8 dUan
mbamzamwmqmsLLazm'ﬁ%’U{{aa"m‘”miu

[

¥ o o w = I~ ' Y
Qqqmqwmamﬂmlumsmaaw WUIT AMYUAN
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Mnoenmdine 8 dUnn saelvaussanImmig
Mot uLaryIeanYesinlun1sLAd oulnaves
) 49018 (929078 65-93 ) (Bennett and
Hackney, 2018) 51Un2119u 21nn15AnwIves
Pantawisit Tud 2018 wu11 TUswAsUAISO0N
M aneaensimuuialalwaznisnulavunus

Y

8 U annsaanaududeniiealatui
wazaududoniiowalanansialuy geongii
VAT BLaEEa (Pantawisit, 2018) uenaINi
3INN13ANYIY89 Aliberti uar Raiola (2021)
Anwnarasniseaniidanienigladunusae
AUNINIRU8K 790715 lLUTNANIUNITAUNITUNS
syuavedlsnladn-19 wul1 Aendanseen
dsnenglatunug (60/65 wifinetu 3 Yume
FUaet w12 dUnv) aglnaunininues
yavogATuessiieddymieada nnaTasan
AzLUY GDS (pre and post: 2.93+1.14 ALUU)
(Aliberti and Raiola, 2021) faumsfinunided
lananalivenudsilng idedanuauladios
AnwuaziUTouifisunaveaniseaniidanienay
nswusuuladiaugreauaunsalunisean
Adantsuazamnmdinauguainluggaoiy
i ordunuamslumsaaaiunisdnfanssunig
ponnidameiidanusngauiuygengmeld
I UsLAIAY0INTIY

W oA nwIuazUT o UL sUNaveIN1S
0aNAFIN18A8N15LA ULUULAL LAUT A D
AUAIN150TUNIT0BNANSIN LA ANAING TN

Augunluggaeny

A HUNN5IY

NN MUANGUADES

[V
v a A

Useannsilelunisisensel Ao

€

e

GRRR

lnemanda N13818581119 60-70 7 91deey

ey

o @

Tutunsuan gy guneduka Imingnsang
LERNIUULANIZLA129 (Purposive Selection)
nauileu199 by lun1337uAsed Ao

genglneinands illongsening 60-70 J onde

dze

agfiulfumﬁ’mavjag’a guneduua Smingnsfng
Tnseurneuinng uiaes 190 28lUsun sy
Fw12105 (G*Power) Warasit (2021) f1viun
§1u19n15MAaeU (Power of test; B) 7 0.80
AAnunanLedeuiiseuiule (Probable Error;
Q) 7 0.05 ANBEwA (Effect size) 7 1.17 ¥iln
igﬂéuﬁaaéwﬂy’wm 20 AY Lﬁaﬂaqﬁ’umﬁqﬁgma
voanauiieens laiiuduiunauiesdnsesas
20 Fuhlulavuinnguiiosssuvionn 24 au
Faordvagluivasuansds suneduua Seud
gnsfing antdunIsuyang uies1seantdu
2 nqu nauag 12 au Tae3squesnsine (Simple
random sampling) Uizﬂa‘UGT’JEJ NAUAIUAY
(Control group) llnsunisilneenfdenieuas
lo§TnusedrTumuund wazna unaaog
(Experimental group) s nanulusunsa
ponfdsnmeasninauiuylauuaug wluvme
Annulusunsa 6 dUam figgeongluannsoun
Annnaldsunsulaasunudidtmualungunaaes
1 vy wagluninsanidelunquaiuay 2 n1u
Ferilviinquiesnaianun 21 au (NauAUAS

10 ALY, mj:wmaaq 11 Aw)
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\naugin1sAnLaannguAlag1Ld139Y
N157938
1 liluseSannauniely 1 I9imumn
2. awnsaiulaniedeadussermg
10 wns A58n5159Tun151A UL 30 LS
AOUNT] (Robinett and Vondran, 1988) Iﬂsﬂﬂ“g
qﬂﬂsa}ﬁwtﬁu
3. fimsueaiunaznisiaduuniinas/
violufguassadosnauoniuuaznislady
4. Fupeunsanlasinislagnisasuny
\n9INIIARLABNNGUA28E1992N31N
N157938
1. fivymaunsdoans
2. luannsasiniolunisnsia wazns
fnla Insvranisilnesnidinieuinnangosas
20 vo9lUsuASUNITEONAIRINIENTBUINNI 4
a1 antanun 18 ads
3. fdywmuseangluseiuiiinane
MInssinarnmsiy lawn
3.1) Jzyméjmiwwizmw
3.2) TsamnsAudulunnszdy
3.3) IsAnaonld onauesil luaiuise
panAaneaBmasui fuale
3.0) TsavalauazUenduguuse
3.5) 1911151299 auarna 3Ll o
JUTY Fefinanonisiiu
3.6) SuUsEMUE IS oS aafla v

Tnareduluy9n@w157ulAsINN5398

w3nsilafildlunsise

1. 105 oaffedi lalun1sdnnsosng u
fogsenanadiag lnun wuudufinveyasialy
auyAna Usznoume o1y tmin auge fadl
178018 §A51N15A uYeIRala AuT UL an
sasnsmela wazaaududiveseandiauly
\don

2. 1pdeedeilalunisnnass laun
TUsunsueaniidenienisnsiuuuulatunue
Wuszeziian 60 uiinetu v 3 Yuneduav
wiunei et 6 dUaw dmiveratadaingy
vnaos Tnouuseanidy 3 429 fadl

%2971 1 ¥299U8U519778 (Warm-up)
§29128E NS UNISIAT BUAIUNT BUYB 451N
neousaniaenie lyarUssuna 10 uld
Uszneumeniusmsnaluiiens vausmsiva
MUSMIEF NUTIsEEIND waENIUTIISU

%2971 2 Wa900n718977¢ (Exercise)
urasnatvesnisesnidsnie Tuaiussana
40 it Taelusunsuniseenindenienlenis
wunuvlauuaug saulasann Sukjit et al.,
(2021) G 0 ulUswnsUR N 1UNIIATITN
sjjmaﬂm’.gGﬁﬁﬁmmgmmﬁwmﬁgﬁmu 3 N
LLass;’jai’al@?ﬁﬂﬂil,l,ﬂiuﬂﬁaaﬂﬂ"ﬁé’qmsw;}wma
wukulatueus Tunnassinfungquiaoynsil

lulyngudl0819359 waddaruUsui uLiy

<

Wolndanumuizauiung udl0819959 498

¥
v A

szuzalun1sin 6 dUan el
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FUamdi 1-3 axfinsiad sulusianun
24 §911y T9MITN 1Ay 1-2 59U wazdinig
WasuRAI9a 4 fiana Usenaunig M0 Walk,
V-Step+Mambo, Grapevine+Leg Curl %1
noLlasauauImas

FUp T 4-6 aviinsiadeuluasiaun
32 F9%9% T9MITN 18y 1-2 50U wazdinig
Wasufieniais ¢ firmns Usenaunie 1 Walk,
V-Step+Mambo, Grapevine+Leg Curl,
Mambo+Cha Cha Cha yasifiesauauinas

$2977 3 ¥I9HOUATIETINNTEY (Cool
down) Wugranardniunisanseanzlneias
aumndoanatui ol oneunatuNaLLL 03d 19N
nseenfdine leaUssana 10 unil

3. wdnsdlefilalunisfiusunuveya
i1 2 ovna el

3.1) quaaummmmwsﬁimym

aun1n (EQ-5D-5L) av'uaitwilnegvas
Pattanaphesaj (2018) iJuiad oeflelyusziiiu
AT TR Usgnounae 2 dau dauvt 1
Usznounie %aﬁwmmﬁﬁmqqeumw 5 au laun
A un15eAa ol ﬁymms@uammaq AIUNTS
UsznouRaiasuszdniu aruauan/luge
AUNY WATAIUDITUATULAS WS 0T ANAea
Taounazarunysn1sussduidy 5 seau
(A 1 vaneds ludvaw wae 2 naneds Sy
Enves 1@ 3 nuied Sdamuiunans e 4
nureds TUgyn w0 waz 1av 5 wu1ed
luannsavAanssudulavied vywanniian)

~ = % ! v A
dadru galunisnageuemey lu seaUa

(Intra-class correlation coefficient=0.89)
(Pattanaphesaj, 2014) F1naUTt Lo luaiui ag
YlUumIuIad Index scores 5 8ATUUUAN
a35aUselavn (Utility) 10unnii wanadenan
Wanelaredyana »oANIILAUAINYBINULDS
fiastaun -1 89 1 Tag 1 maneds quarnudanss
auysuTan 0 uneds quamiueAaanie
Fodin aruntessauselevuil Anau nuneds
dn1e7iuen21m1e (Worse than dead) AzwuL
mmﬂwiwﬁﬁwmmmﬂaqummwLL“ﬁQLm
amgiajﬁﬂaugaaéwﬁuﬂazﬁwémau&azﬁﬁmq
qwmwﬁgq 5 AU dauil 2 wuuUsuiduaniaz
dUNINN19MIe Visual analog scale (VAS)
dnsulnymoulnezuuuguamauLes 10y VAS
f§nvanduaunatgluussia ddvavsoun

0§19 100 (18% 0 MUBAIAVANAULTEA 100

Aaa

DS qUANAANEA)

3.2)n1InadauAl NdIuITaty
nseaniidinie Tngle3sn1snageunaenis
WULS3 6 W19 (6-Minute walk test; 6MWT)
(Harnphadungkit, 2014) 1Juszegn1anse 30
RS (100 We) ¥1LAS B9nLN BNl LUAT LAY
MenTwaTasiiganduda Tywinidunandy
ww3nsiledilalunisdunainisiiuvesenaasiag
Tuureduund wazlyffusou (Mechanical
lap counter) ﬂ'auﬁ'umsmaawﬁﬁ’aﬁ'ﬁqu
Funounariznsnagoulnonaadasnsiun ey
wqﬂmﬁ'yq NOUKAZNTINIINAGOUILIINSTA

Frudn ArAuduAveseendlauluiien

(%Sp02) SEAUANUNOUMT Y (Borg rating of
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perceived dyspnea scale; RPD) Lag3sAuAI
i eea1veena i 0v1 (Borg rating of
perceived Exertion scale; RPE) ﬁ]'mﬁguﬁ']
SEELVIINNITNAGOUAILNISHAULED 6 U
(6-Minute walk distance; 6MWD) {1A1U78d
mﬂ'wmmmmimiumﬂ%aaﬂ%Lﬁmqqqmmz
9nnN1849n18 (Maximum oxygen uptake;
Vo2max) tnglugns Burr wazamy (2011) fail
9104 A5 VO2max (ml/ke/min) tn 1Ay
70.161+(0.023x6MWD)-(0.276xweight)-
(6.79)-(0.193xRHR)-(0. 19 1xage) muualn
VO2max fla nsmsloandiaugean ((adans
noflanduneunil) 6MWD s svazniaiiiule
6 W17 (um3) Weight Ao Ymidn (Rlandu) RHR
Ao snsmsauvesialavain (ademeund)
age A9 818 (J) uway BMI (Body mass index)
fe duduanite (Alandunenisuuns) (Burr
et al,, 2011)

FBiiusrusiudoya

1. dmifadeanansinermans was
walulad uninerdesedgansing funauia

AIUANIEY DUNBAULA TINTARATAND LINDYD

'
[y

aUYINNUTIUTINTVOYATTEAUNAUA081

2.0 TTUhULUINULBILAE T LAY

[

MOUTLAIALNNAUAIDYY FINDUITURBULAY

98AUITINT BIUN1TU15 U TUTWATUNI5D8N
MEINI1e BNNILIINITAINYENTURINqUFI8E14
3.

£%
a v

NATYINITAANTDIDIEFLATLYN

Y

57UlATINSI T uA uau TR WATLAN NS

(7 A A o ¥ v & ¥ % <@
AANLABDNN ﬂ?ﬁﬂ@l’l nasndulnenaradnsigy

NIIEDUANIAUT UL DU LNDLAAIAITUTIUILYY

v v
v

5211ATIN15I9 A5 91

(%
a o

4. 539 89 TURUUADUNIULAZ LU
Usuidiulvenanasinsney

5. wmaamq'uﬁaaéwdauuawé’aLszjyfl
saulUsunsuniseentidenie 6 aUav lag

o

98 TR IRUINUTIUN9ETIINe Lan T0

e3>

99AUTENOUTDITINY (‘l};’ﬁ/iﬁ/ﬂ, a"suqq, Al
118018, LLazé"m’]ﬂ’]il,mmmgwé’qmuﬁ'yugm)
Fodyaradn (asnsnuvesiile, Snsinis
n1e13, AuAuldonunagalaan (Systolic
blood pressure) AuauLdoaLaslawaaladn
(Diastolic blood pressure) LazAIUAULADA
LANRE 8) waznadeuA1ANa1Lsalunisly
DONYLAUGIE N Jszidulaglyisnismaaeuniy
NSLAULE2 6 WIT (6MWT) (Harnphadungkit,
2014)

T UUAZIIUTINTBYAIINNGY

LD

6
fregeasuanan L luTiaseuveyan
addnely

nMslaszidoya n1siteadaiiyidela
vi’ﬂmﬁmwﬁ%agagwaﬁa sil

1. Siasigivoyaialy laad fuda
W3504U7 (Descriptive statistics) lawn A1588aY
AadE LavaIuL UMY

2. Tinsznvoyad elsouiiiou 1o
a0ALsoYNU (Inferential statistics) WIguiigy
Anade nsdl 2 naudiluifudaszaedu 1y
Shapiro-Wilk test NAa@aUN1ITHLANKIIAMUUNA

VIV Y A ATSLUST UL B UATTUULANR 19
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M99 1 WSsuiiuRudnyaen1nIenI M3 lUveIna uAIuANLaENaunAaadn U1 TIulUTkATY

m3eanfdsmenieniseukuulauuauy 6 dUam lukgeeneinands

Variables Control Group  Experimental Group P-value
(CG; n=10) (EG; n=11)

Age (years) 64.50+3.66 63.20+£3.87 0.387°
Body weight (kg) 61.10+13.79 59.10+14.70 0.756°
Height (cm) 156.40+4.95 155.10+6.14 0.599°
Body mass index (kg/m?) 24.30+4.63 23.90+5.75 0.857°
Waist circumference (cm) 89.30+8.30 85.30+14.30 0.446°
Hip circumference (cm) 100.10+10.56 98.30+11.12 0.705°
Waist to hip ratio 0.88+0.05 0.870+0.05 0.540°
Muscle mass (kg) 41.90+8.40 46.10+8.70 0.274°
Basal metabolic rate (kcal) 1,159.50+251.50 1,380.50+327.50 0.102°
Body temperature (°C) 36.70+0.25 36.70+0.21 0.786°
Heart rate (beats/min) 75.70+16.73 80.50+7.83 0.308°
Systolic BP (mmHg) 126.60+18.67 123.40+15.67 0.526°
Diastolic BP (mmHg) 80.10+8.75 81.50+8.54 0.724°
Mean BP (mmHg) 97.80+£13.52 93.90+9.16 0.451°
Respiratory rate (breaths/min) 19.20+2.53 20.40+2.80 0.323"
Arterial oxygen saturation (%) 96.50+0.71 97.00+1.00 0.158"

Data in Control (n=10) and Experimental (n=11) groups columns are presented as mean+SD.

? p-value for comparing between the two groups (CG vs. EG) tested by Unpaired Student's T-test

(non-parametric data).

® pb-value for comparing between the two groups (CG vs. EG) tested by Mann-Whitney U test

(non-parametric data).
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Faudsnielunquveseraraansn oulaguds
wrsanlUsunsuniseenddenie 6 dUav 1o
Paired Student’s T-test @1USUANANITIUNUATA
warly Wilcoxon signed rank tests @1usuann
YOUNIT AR N YrauenLed suazaiund 8
LUNINTFIU 19 95% v94¥29A211LT 03U
fmuapisEiuLeaiuesnIn 0.05 A871 A

S o

AN 1A UDE 1N a1 Agn1sad aluseau

'
Y [ aada LY

HudAgynanfanszau .05
nsAvinYanSvanguiaatng
Tasin1s39ela sun1ssusesann

ﬂmzﬂﬁmmia%aﬁssmiﬁ’sﬁlumuwﬁ UAINYIAY

198 ansfing seymaneialasints URU-REC

N0.003/2566 asiuil 16 nuAwius 2566

NAN1338

1. doyaluSeunsuAMan NI
nen i luluggeengmands aadnunigng
nenwiilureanguiiee 9y e g mand adi
odtlunmaamuarsds suneduna Sanin
qmﬁmﬁ $1uau 21 Au wuadu 2 nau loun na
AIUANTIUIUN 10 AU (mqmﬁﬂ 64.50+3.66 0)
LATNA UNAABITIUIU 11 AU (818124
63.20+3.87 1) iileisouiisureyanuidnuos
N19n1801 N2 lUTEMI19Na NATUANLALNA I
naaeInaunITaaes laun o1y thmdn daugs
ffiinanis dusouen iuseuasing Snaaiu
sevannauLeanaLausouarinn wanaiuie
18NTEAN SATINITKINAIYNA I UFIL

guMNINNIY UazAIRIMUIN9E3TINe laun

Snsmsiauiile anusudendalndn ausu
Gonlauedlndn aruduidonunnads §n31015
wele wazarAud udiveseendiauluiden
WU New5nTUsLNTUANTERNAIE IR e
A5 ulsznauTmzauniuuvlayunus 6
FUn9t 1oyanudnyuEINea w2l ves
pranaiasnquAlUALLaEng uvaaedludal
wanm 19 ues 19l Ted A yni9adf (p>0.05)
Fauandlunnsnedi 1

2. YoyallTeuliguAIaNTINNINY DS
i laludgeongmands aanssaninvesiale
IuciqqmqLWﬂmjaﬁauﬁﬁauiﬂmmumiaaﬂ
MFinenrensn ueuUlauuaug 6 dUan
%aaﬂaﬂ'waussamwsuaqﬁ’ﬂaLLazmmammiu
miaaﬂﬁ'}a‘“qmasuaqﬂ&juﬁaaéflaﬁgﬂ 2 ngu laun
AR uTeiala Auiudendalndn
auiundenlanealadn Anufudeawnuads
A1AuBufiveseendiauluifen uazdnsnig
melaveangumunuLazngunaass wuan lud
ALLANASR w1l Tud R ynneadf (p>0.05)
deduganinrsaulusunsuniseandidanie
Aaun1siausuUlanLaue 6 dUAMLAT WU
ﬂq'mmaaQﬁﬂlwamiamwmaﬁﬂﬂﬁ%’yuﬂfhﬂq'u
muALeg i@ dn1eada $1uau 6 919013
laun ASRTINNSIAUTesiale (79.80+14.61,
71.50+9.40 AY9MoUIT, p<0.05) (CGVSEG:;
ANLRA gxaud 8UUIINTEIW) AU ULE oA
Falodn (129.20+18.86, 115.70+8.84 Jadiuns
U587, p<0.05) Ar1uAULd onlauadalndn

(80.40+9.44, 76.70+7.34 iadlunsUsan, p<0.05)
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A15199 2

WS UTIBUAIENTIONINTB I 1ANDULAEUA U1 T TUTUATUDDN AR INEAIUNTITLAULUY

lauuaus 6 AW SEMINNANATUANLAZNALNARDS

Variables Pre-tests Post-tests P-value
Control Group (CG; n=10)
Heart rate (beats/min) 75.70+16.70 79.80+14.60 0.055
Systolic BP (mmHg) 126.60+18.70 129.20+18.90 0.348
Diastolic BP (mmHg) 80.10+8.750 80.40+9.40 0.668
Mean BP (mmHg) 97.80+13.50 97.60+13.10 0.858
Respiratory rate (breaths/min) 19.20+2.50 21.60+2.10 0.063
Arterial oxygen saturation (%) 96.50+0.71 96.70+0.82 0.480
Experimental Group (EG; n=11)
Heart rate (beats/min) 80.50+7.80 71.50+9.40 0.023*
Systolic BP (mmHg) 123.40+15.70 115.70+8.80 0.026*
Diastolic BP (mmHg) 81.50+8.50 76.70+£7.30 0.042%
Mean BP (mmHg) 93.90+9.20 89.40+6.70 0.028*
Respiratory rate (breaths/min) 20.40+2.80 17.80+2.10 0.035*
Arterial oxygen saturation (%) 97.00+1.00 96.40+0.82 0.025*

* P<0.05

AmuduLdenunaads (97.60+13.10, 89.40+6.69
JadunsUsen, p<0.05) ATAIINE UF1VD
pondilaulutden (96.70+0.82, 96.40+0.82
L‘UB{L"??UGIE, p<0.05) o ms1n1sulela
(21.62+24.12, 17.80+2.09 ASapaurd, p<0.05)

Aanandlunisei 2
3. dagyalSeuLiguAIA1uEIN50

luniseannrdentelungeagiwanglq

ArAuaiunsaluniseanmdsnieluy gaong
L‘Wﬂ‘vmjﬂﬂIE]uLGJ’liI’JiJIUiLLﬂ'iiJﬂ’]iaE]ﬂﬁ’léJﬂﬂ’]EJGT’JEJ
A usuulauuaus 6 dUam vexyan
Auansolunseeniidanieueenquiiesy
3 2 nau lAN STEEMINITYIAGEUAIBNITLAL
32 6 Wit Aauansalunislreandiaugan
AT RPE WAy RPD scale 189nquAIUANLAY

NauNAaeY WUl lWdANEANATUaY 19l
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A15199 3

WIBUTIBUAIAINNEINITO I INIT99NMAINIENDULAE RAUYI TN TUTUATUDDNAIRINIUAE

MIRUBUUlaULALY 6 dUAM TEMINNAUATUANKALNANNAGDY
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Experimental Group (EG; n=11)
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RPE scale (score) 8.70+2.50 7.40+1.60 0.239

RPD scale (score) 1.32+1.20 0.730+0.70 0.088

* P<0.05: VO,max=Maximum Oxygen Uptake; RPD=Rating of Perceived Dyspnea; RPE=Rating of

Perceived exertion; 6MWD=Six-minute Walk Distance.
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EFFECTS OF UNILATERAL AND BILATERAL COMPLEX TRAINING ON
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Abstract

Purpose To investigate and compare
the effects of unilateral and bilateral complex
training on muscular fitness in futsal male
players.

Methods Twenty male futsal players
aged between 18-25 years from Chandrakasem
Rajabhat University were recruited in this study.
The participants, matched by their relative
strength, were assigned into 2 groups
(n=10/group). Group | received unilateral
complex training program while group Il
completed bilateral complex training program
for 2 days/week for a total of 6 weeks.
The measurements of strength, muscular
power, speed, agility and balance were
assessed before and after 6 weeks of training.
The obtained data were analyzed in term
of means and standard deviations and verified
by paired samples t-test (within-group), and
independent samples t-test (between-group) at

a significance level of 0.05.

Results After training, both of groups
showed significant improvements in strength,
muscular power, speed and balance compared
with pre-training at the .05 level. The bilateral
complex training program had the mean values
of agility performance significantly higher than
pre-training at the .05. However, no significant
differences in all valuable were observed
between the groups after training (p>0.05).

Conclusion Unilateral and bilateral
complex training programs effectively enhance
muscle strength and power, speed, and
balance. However, the unilateral complex
training program was more effective in
improving agility. Therefore, this training
method can be applied to improve leg muscle

performance in futsal players.

Key Words: Plantar fasciitis / Risk factors for
plantar fasciitis / Treatments for plantar fasciitis

/ Therapeutic exercise for plantar fasciitis
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1,916.83+267.17 2,087.23+280.29*
wsgeauunsluaiin (Tam) 1,880.48+245.79 2,003.54+268.61*
WD (T) 2,987.89+482.88 3,206.02+444.87%
Arfinnuudnsuwuuufiseineuauss 0.85+0.12 0.93+0.13*
(nanfiaesuuerna Guad)
AonaARN (Guni)
ﬂ')ﬂuLL%ﬂLLSﬂﬂJaﬂné'ﬂmﬁa (Muscular Strength)
meﬁaqaamﬂgwmﬁa Knee Extensor
~gsatdn (@aums) 183.98+20.20 190.20+16.41%
~qenslunta (Hasuans) 179.69+15.14 186.56+18.26%
meﬁaqqamﬂgwmﬁa Knee Flexor
~ et ((asuins) 111.68+12.09 113.37+11.00
~qanslunta (Tasuans) 106.91+7.43 109.05+6.53*
ANuAaRAa7ael) (Agility)
nsvad@euving (Auni) 11.55+0.96 11.40+0.90*
A5 (Speed)
5¥8% 5 1as (Aund) 1.15+0.13 1.08+0.14*
syeg 10 Was Guii) 1.93+0.16 1.89+0.14*
AINTIAWUUBUIAIULDINE (Y Balance Test)
nsnseshvwnandda
- Anterior (l9URLUAT) 61.20+£2.69 62.90+2.33*
- Posterolateral (lgu#LLng) 81.40+3.37 83.20+3.52*
- Posteromedial (LguALLnS) 81.20+3.48 82.00+3.52%
- Mnssfvwnanda (%) 85.76+1.50 87.41+1.68*
MsnsaFamuslinide
- Anterior (lURLUIAT) 61.40+2.50 62.60+2.45%
- Posterolateral (LgufLLns) 80.80+3.11 82.40+3.30%
- Posteromedial (LguALLnNS) 81.20+3.48 82.00+3.52*%
- msnseavslunda (%) 85.42+1.72 86.79+1.85%

*P<.05 wanaafunaunisinatelunay
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A15199 2 (D)

fiuus naudnBgauuuulduraastne (n=10)

AauNIsein a9nN1sin 6 dUANA

WaINa1uLda (Muscular Power)

nisaeanw1v1satin (Yam) 1,958.89+215.18 2,083.14+234.20*

wisaeanu1vslana (Tan) 1,901.64+287.18 1,975.34+216.16

3,193.89+456.78 3,330.84+363.42%

NaIgeanaesve (Inm)

srdianuudausmuuuiiseneuaues 0.79+0.24
(anavguueINIA (FU)

ABLATNIAANY (GUN9))

1.00+0.23*

AMundussveasndnaile (Muscular Strength)

WSWIAFIEIEANaTuLile Knee Extensor

- 1U90UA (TIAULLAYT) 184.76+15.88

192.39+12.91*

- g9slunidn @suwns) 178.99+15.46

182.17+14.08*

WSWIAFIEIEANauLile Knee Flexor

- 1U90UA (TIAULLAT) 102.76+11.00

103.28+10.71

- gen9lunde (Fduns)

102.21+7.14 103.42+6.85
AMuAaBILAa78417 (Agility)
nsvad@euving (Auni) 11.31+0.71 11.23+0.71
A5 (Speed)
5¥8% 5 es (Jund) 1.11+0.11 1.06+0.11*
s¥8% 10 was (Guiil) 1.92+0.06 1.87+0.07*
ﬂ']iVIi\?ﬁ”JLLUU']']EJU'I?nu‘{iWIﬁ (Y Balance Test)
MsnseFavIade
- Anterior (lURLUAT) 61.40+3.59 62.30+3.52%
- Posterolateral (lgu#LLng) 80.90+3.90 81.70+3.36*
- Posteromedial (lufLUAS) 80.7+2.86 81.60+2.45%
- msnsashvinneotin (%) 85.86+1.06 86.89+1.58*
msnssshvwdluada
- Anterior (WURALIAT) 61.60+3.20 62.50+3.27*
- Posterolateral (LguLLns) 80.70+3.59 81.70+3.23%
- Posteromedial (LguALLnS) 80.70+2.86 81.50+2.54*%
- msnssshvunslunta (9) 85.67+1.21 86.72+1.43*

*P<.05 wanaaunaun1silnanglunay
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naTuLie Knee Extensor 91919017A w35anasa
gagananuiile Knee Extensor 919 1¢lunin
Lﬁ'm%'yuaelﬁqﬁﬁaﬁwﬁ’mwﬁqaﬁﬁizﬁu 05 WAL
nARagIgANa Nl o Knee Flexor 9191401in
LLasLLiwmﬁ’aqaqmﬂgmﬁa Knee Flexor 11919
luads lunuaruuanaieseddeddynig
A8ATEAU .05 AMUAIILLED AIINAD BILAAY
29917 4AZNIINTIFT WU FauUsANIEISTEY
5 lUATLATIEYY 10 LWAT LAZNITNTIAILUY
MBUIBIUT N Lﬁ'wﬁyuaémﬁﬁaﬁ’wﬁ’@mqaﬁﬁ
5ERU .05 wAn1snadeuTiva lunui 1Ay
LLms{Nasmﬁﬁ’sjé’ﬁﬁfgmqaﬁﬁizé’u .05
2.3)ﬂqlmﬁﬂL‘ﬁQ“z}IBULLUUiﬁ;‘lﬂﬂy’N
WWeauarng ulfnidegeunuuly w1099 19
AendI1ndn 6 FUAM WUINENTTANINVDS
nanudl o e waanatmil e Auudansves
nanile A1ULEY AuAaeILAa 1109k uaz

aa

nsnssdalunannves 19l ded1Ayn1sat a v

S¥AU .05
aAUsIgNANISIY
AUTTONINNANLUD

mmwﬁ‘qmeaqﬂé}mﬁamsiuﬂqﬂ
Andsweunuulenviaies uaznauilnifageuy
wuulewidesnns waen1sdn 6 dUALA NG U
WnnIIneuN1sin %aﬂuiﬂmuaugagmﬁﬁﬂg
UN9EIY ﬁy’qaamdmﬁmsﬁﬂngmﬁlﬁmﬁ’ﬂ 85
wWesidunves 1RM Tasnauindsgouwuulyan
graierlenidannissualinaneiy $1uaU 5

1% 1%

A9 WAIMUAIENIVALNLS sUdUINEADIvI U

F1U7U 10 A3 ?II’JUﬂQINﬁﬂL%QGgSULLUUI‘g‘U’]
29991919 NWUAGADIY $IUIY 5 ATS LAIAN
myaw'%mvhmagagw&uﬁé’yuﬁ oS ununag
Auvtingsdi 85 Wesidunves 1RM aziinuiy
anMeIna 5Ll evateUsEn1saed sEUU
Uszamnanuniiefinnsyeuiiiusyansainunn
‘?Tumumimsmjuwﬁwwﬁ‘ (Motor Unit) Tndl
N135EANNUIBEUA LATUSYAIUIUTY SIUEH
sl Annumingestentgasidenlyiaule
nanalaUsELANmARLE (Fast-twitch muscle
fiber) maﬂd%gulaﬂgmLﬁyamﬁ”s‘gw (Slow-
twitch muscle fiber) Lﬂuwaﬂn"’flv?ﬂiwfuﬂ’li
asrausanasndenarud o nan1siveluadad
d0AAa 03U Vann wavany (2022) lainns
Wisuiiisunaresnisdnateatuniings 85
Wesidunves 1RM wazarundn 60 1Wesidun
999 1RM 5281781 6 4UA1 ADAIILLTINSS
LATUUNAYBINANLE DEIUA9TIINY WUAT NS
AnWa 2 wuvausaLi vunnnanuLi eanaa
wanmasada (Vastus Lateralis) o uwnddldn
Funasdnd 85 1esifunves 1RM @150
ﬂ’mmmmw‘ﬁumﬂémgmLﬁjaﬁlumﬁmﬁaﬂsga

L‘UI’] aamayaqﬁ’u Schoenfeld wagmaly (2014)

(%
=

Ta Anw1syuuUsEaInne 1uLt enl8a4d U
nszualainaiud eszmananisendi aaumdn
75 1o tFumves 1RM LagAI unLn 30
Westdunuos 1RM Wu21 1 senalgaltumin
3¢ 75 Wesidunves 1RM nurssum3alyiauls
nanuLi eUseLavmaf S adanmsuiln lunandu

Funirsdnarewindn 30 Westdunvas 1RM
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wuregum3lyaulonaui oUussanmadag
nou Taewlefnsdnlumnunidn 85 1Wesiun
399 1RM §117U 2 AYanedUn1syesiian 6
FUn i Anegremeiiiosnaiuieasiinisanyin
sefugania lnsenednisusuilaeding
HOULYL LT NUYUIAVOINA UL DUALLT UN1S
drauna 191U (Androulakis-Korakakis et al.,
2020) w1115 LG 9w s Ul 19LH 8
vndniilelunisdnazuesniinisdnig sy eu
wuule e LLﬁlLﬁQQNai’JN%@Qﬁ;’mﬂJﬂﬁlﬁﬂ
A9Y19m050U 98T US UL MINT A 8950950
11n1n211158 M8 9w euuu Ul U1Ee U9 YuE
W uUS ey unsinlnnisinig ey
wuvlevrviaiion tianisusufassuuUseam
ﬁgqmiimwuﬁaﬂuﬁiﬁ'mmmgmﬁaﬁmimg
wionauii evdanadaiga dwmavinlviiinnis
waaundauss mindilavesisaesngulad
nsidenlvaonnaostunauid o7 lelunis
i eulmlufiwagon Hen3de n1sie ude
nsslan nadannsoualinanody funidn
LUARABIY WU NI5Y91UTDINA 1411 ©
aaneadsty TaganiznauLi onaen1uans
naNuL Ny waznauLlenuvIALULT (Jones
et al, 2012) newdsidn 6 §Uav naisedsn
wuan naudndsreunuulyunafsriamuss
nafINa1ALl 0g9gm Knee Flexor 9197slaiaiin
uwnnauindereunuulynaesrsluiauions
fedAyn19adff seav.05 luraednanailn
TanSouaUsnansdy N5 uAUYINeenuT Y

1M9UUNa0d Lagvinluiiinn1seevssvenagaslnn

a

LLazﬂﬁiwguﬁuaaﬂﬁz@Jﬂmqnsmiﬂhymwjf]ﬁ'
asuauin lurazufoaseradunadivinla
Lﬁmmiisgmuﬁuaqﬂayml,ﬁyaﬂq'm Knee Flexor
A T5m51115%191U7 unna 19Ty donnaeety
McCurdy wagams (2010) 7 laTan1Aa u
nsrualiwnaud elunadndanis oy
aUsnane1y Wul1 Sn1svinauvesnaiuiieny
(Gluteus Medius) LL@SﬂgﬂuLﬁI@gu%ﬂgWUMﬁﬂ
(Hamstring) ¥1nn1 Ml nunsLuaLUAAD2Y
ma]L{Tul,mwaﬁmwwﬁ’sqqqmﬂgmLﬁya Knee
Flexor \inn1swasundandsiln

W 9v0InauLE 0MENEIN 6 FUAY
NA3TENUI ‘ﬁﬂﬂq‘mﬁﬂL%Q%@MLUU%W%’NL@H’J
LAZLUUYIEDI1S mmsmﬂ'uwa"’qqaq@ﬁuawﬂ
409919 v19 190 anasAvd AL LUy
UfAsemeuaues dadulumuauyfgiudsdls
U19dIU naInanuL oA enasanve InuLd s
wazauausalunisuaiivesnatuie 1y
Tadelunsuanninienisiad euluinieegng
505 90U 113055100 W30 N5LSIAIUEINAY
nAngmnod nsifoausgn nsunaalufm
Wawoa Famsid vunasiiineaazidunann
91NALLT IS Ivena 3L 07 LT 4T Unay
nN5EUIUNTT Msilnudagoudiil ol ununieaIny
wuyﬂqw"ﬂwyﬁﬂwsLﬁ'm'}'ﬁm"memaﬁwu
Uszarmnauid o7 159077 Inanenadng u
Tanudteduvinlvnnanuid eddnenrmd udy
W oniansen unanud e 1A 817 eve8 198
UsednsaIn ANUUAAIA UNITYIIIUTD

nanull @ LLazmuqmm‘”umsﬁwwmaa
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nauLie Tvmunzay @wavinlussuulszam
aosdan1slana 1wl o7 1A B9 89 9uT MR U
08719QNT9ME LAz vireeufuiii olvmAnngs
GRELZ (Cormier et al., 2020; Rassier and
Macintosh, 2000) Tus1u348999 Ebben (2002)
Fanusnan miﬁﬂaﬂﬁ’mﬁ’ﬂqq AINARDNITLAY
U55EN5AMA5V9UT09U0LAD5 T2T0U T 49
ﬁ’ﬁgmwmlﬂa”aﬂayﬁmﬁya LagLi LA NEAINYD

L3

TINANY N ADUAUDIVDINAIULL DAUUG SN

D
a

waaUszamasd oo Tneluneso1denis
AIUANIINAUBILALANT nadwswandonaiduna
TMLAREAIIET LRI ANEINTUNITLA UNES
naniegean luddumely iielnaunienis
Tanasloundnlun1dawniseualsn
anoawsul waziamimosyrausuy Auns
sziUalsy FuAnn15UTUsR 19095 ULUTEa N
ﬁ'}iﬂq‘miLﬁ'wﬁ'mmmmmsaiumsaamm
GGG (Cormie et al., 2011; Deschenes and
Kraemer, 2002; Markovic and Mikulic, 2010)
wé’qm‘gwlﬁaﬂ’maqﬂﬁuﬁﬂL%qegaul,wuisgsuﬁﬂgw
Weoruananandsdnuanguindseunuulywn
aosveluunnn1andsdn 6 dUn19 oo 1adl
Todfyn19adffisefu.05 8199zine1nnsin
Fawounuulyv1viaien aealnaiui efivae
muamﬁufmﬂ'i'n,ﬂusumxﬁﬂﬂgmﬁaﬁLﬁ“m%m
funsmuaumdsiinsiaulagssuuuszam
Lﬁmmiﬁaui LLagmiUizmumuﬁ'ﬂzmuqu
nauLd 90U 19LA B2 dIHAN BNITLH o
Uszans nnlundsnaund ov191906 87 vae

N5LIAALUUYIVIGAEITINEILLIDNUN ST UBSS

v v 1%

nszunnTauiauesni i vinlunesnsen
nanuLil evaens ISR UNaINLE e naNNNT U
W e¥nwiaunavessrsnielmiad eulvaluly
AenaioatuisludmzasiminuasSame
nselandu n1snselanandvnsaviaeanIsiud
FULTINTTUNATVUIANINND 151908079y
fd"]Lﬁuéjamswjuﬂgwmﬁjaﬁasmaq&hmﬂwﬁﬁ’u
nsnselanuiaiien wan1sidelundeidonnans
U Bishop wazame (2021) lnAnvnuseuidio
szwrnensilnuuulyvnviafganazaonane
wEanautie szeznan 8 dUav wul1nisiln
LUUYID 9L o unana 100l olunns
n5¥1AALUUIVIA DY wazAISHNLUUYIEDS
FIWAUINS INA 1WLE DU 109019 FOAARDINY
Bogdanis waramz (2019) laAnwinis
Wisuisunisdnndeletunsnuuuly v1919
Wernazuuulyvaesuns ndanisin 6 dUav
wua1 nquidnndelowndnuuuleniviaien
fnsiiuvszaniamvesmdagegalunisaaoy
WIWUUI1V1F 87 LasHav1d09919 Lara1nsa
WAl afududnane luvnsioafunig
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nadeunuUlYU1@099 199 1@099 1900 198 Uit
udu

A211L52 Ad1UAGBLAaRTRlLAY
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21381599e1AIaAIN1IMIMAZFYAIN T9] 26 aUUT 1 (UNTIAN-LUWIEY 2568) 71

wns Wunauanaundussuagndagegai
LT U §ufinn19 R uALEIL TR 1UAIIET
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Ty w1919 870719 Las U196 08 uvesnay
wisusslungqunanuidevurnidnuagnatuiie
p1uludl funuimddymesianie Snuiauna
5aQ§’Um'iw"'musuaqﬂgwaJLﬁyaﬁmimg'Imaﬂﬁ
Wnturesarundouseidiind ununszuaunis
ﬂiz@fuﬂizawmmaQﬂgﬂmLffaimama HANI9ITY
Tupdsil@ennaoetu Hammami et al. (2018)
TSy Inavesn1sinAleus L A1y
wiin 70-90% veaAuNYagagn (1RM) WU
1a1luN153 45885179 5,10 WAy 20 LUATANAS
suaduddyniead fvindanisin 8 duam
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ALARBILAAI783L Aenden1siin 6
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Alylunisvzasninusndunavininainy
wanA1InauLasndiln es1slsinunantsi sy
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Abstract

Purpose The purpose of this study was
to investigate the effect of unilateral resistance
training combined with plyometric training on
leg muscular performance in male soccer
players.

Methods Twenty-one competitive male
soccer players (mean age=21+1.3 years) were
subject in this study. All subjects were randomly
assigned to 2 groups: (a) Unilateral resistance
training combined with plyometric training
group (UPT, n=11); and (b) Bilateral resistance
training combined with plyometric training
group (BPT, n=10). Boths group load
85% of one-repetition maximum (1RM) for 6
repetitions followed 12 plyometric training 3
set. The subjects were tested for maximum
strength, peak power, reactive strength index,
balance, speed 10 and 20 m, and change of
direction, prior to the training and after the
6th-week of training. Analyzed using Paired

Samples t-test statistics and Independent

Samples t-test. If the data was not normally
distributed, analyzed using the Wilcoxon Sign
Rank test and Man-Whitney U test. significance
p<0.05

Results After 6 weeks, it was found
the significant (p<0.05) power double legs,
non-dominant and dominant legs, speed 20 m
between groups and no differences of 1 RM
double legs, non-dominant and dominant legs,
reactive strength index, balance non-dominant
and dominant legs, speed 10 m and change of
direction.

Conclusion Hence, Unilateral resistance
training combined with plyometric training is
better than traditional complex training for
developing non-dominant leg strength power and

balance.

Key Words: Soccer / Leg muscular performance

/ Complex training / Unilateral training
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squat MA21uMTn 85% 189 1RM AYe Wh 30
Jund uaanunlensinndelownsnna Single
leg zig-zag jump 12 ads saumdu 1 YA WN
¥4 5 W vinnsilnsianun 3 ya Faguil 1

3.2) nquil 2 n1sHaNNEILUNNTEN

AIYLTIRUEDIU 1A UNISA nwa elolunsn

&

N136NABLIINIUNT Barbell back squat 9

(%
v o

AN 85% WOY 1RM ATY WA 30 TuIN
waInuAleNIsnuaslawaIny Single leg zig-
zag jump 12 A9 920U 1 YA WNIE1MI19YA

5 Wil vhmsiniavae 3 ga Aegui 2

4. MIANSNAADUNRAINITNAABI

TaoginsAdodium 21 ay wlnsunsvagey
é’]’aLLﬂia‘%i"Ewmﬁug’m AULT U TIGIEAEBIY
9197l o anazviada naenauid eae e
yiluadauazviadn nsmseiivdiluadn was
yradn Mg viluadawazanadn Auso
20 LUAT BATANAINITVBINISLUE BUTANIY
mmﬁy’uﬁgﬁ’aﬁwLﬁumiﬂw%aagaﬁlgmﬁLﬂswﬁma

NNEDG

1 wanan 101570 Single-leg

CaN
c
b

barbell back squat Wa 3514
@')EJﬂ']iﬁﬂWﬁUEJIE]LQJG]§ﬂVI’W

Single leg zig-zag jump

LanIN1N158n Barbell back
squat Wa IMIUA 28A1SA N
waelownInn Single leg zig-

zag jump
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QUERIGCER B L RHE

1. NAADUNITUANUTIT oy auuUlA g
Unfivesnndauuslagly Shapiro-Wilk

2. Ainruasdisuifisunisaddlag
mAlady (Mean) hazarud seluuunsgiu
(Standard deviation)

3. winveyainisnszatedanuulag
Und Ansnelaglyadi Paired Samples t-test

wagninveyadnisnszatedinuulaaluund

Sias1enlagleadd Wilcoxon Sign Rank test
anelung

4. winv oy aiin13nszareiuuulag
Und Swnszalngluadn Independent Samples
t-testuagmnvayainianszaredauvulasly
Unfi Suaszulaglyadd Man-Whitney U test
s¥MNNg

5. mnuaaud ded dyniad A

S¥AU .05

] = = ' a ! ~ o ¥ S a & ' '
A9 1 WS gUeUAIRagLasEIULU EJQL‘UU@J']WiEqum'JLLﬂiWqQ@quaiijﬂﬂqW UFTUTTHINNNBU

M3HN waENAINISINYBINANT 1 Waznaud 2

YoyaneAIUEI TN

ngudl 1 (n=11)

ngui 2 (n=10)

AvuUNISHN WAINISHN AaUNISHN RAINITHN

6 dUnN 6 dUnN

91y (@) 20.27+1.35  20.27+1.35 20.8+1.36 20.8+1.36
i (Rlan3u) 68.92+5.11  70.27+5.76* 67.18+9.07  68.22+9.36*
auge (Iwufims) 176.90+4.85  176.91+4.85  172.70+6.93  172.8+7.00
wanawnileviadn (lan3y)  9.86+0.84  10.00£092  9.65+1.03  9.69+1.02
wanawnileviluedn Fland)  9.80+0.78 9.97+0.89*% 9.71+1.00 9.67+1.03

*p<0.05 KANANIEMINNBUNIENLALNEINITEN 6 dUAM

HAN15398
21nMmAgeUnIInszatsuuulAsUnd
Wy Fiudsanaudussgegaunluatnuazen
a1 usaUfATelunufsgegnvomdananuie
avsw1 wlundauaze1odn adoudunnily

0179 LazIawn NISNTIHIVIN DR A7ULE7

10 uay 20 AR5 Lagn1siAsufiani 9073
nszatedanuulasUnd uagdaulsnuudeuse
RGO nFanannieassn v1itluatdnuay
v101in Awdigeaaveandananuiiionnsun 1
flundauazaialin afeudunanivn n1smsad

L% = (% ¥ ! a
1a1n dn1snsgareanuulacluund
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= = = ' a ' =i ' o Y ¢ ! '
A3199 2 LWUSEULZUATLRAY LLﬁ%ﬁ’J‘L!L‘UENLUUQJ’]W?ﬁ’Mﬂ@Uﬂ’]SﬁﬂLLaz‘lfiaﬂﬂ’]iﬁﬂ 6 dUnu ITWINNGU

1 1 wagngui 2

AuUs Aaun19EN P-Value
ngudl 1 (n=11)  nguil 2 (n=10)
AN IIANEDIUN (Rlanga/dmiing) 1.69+0.18 1.72+0.21 0.73*
anundaussgegenlundn @lanswadming)  1.08:0.17 1.08+0.16 0.83*
arundaussgegaunndn (Rlansu/dndng) 1.17+0.20 1.10£0.15 0.39*
wdsnanileaosn (Jas/Alaniu) 50.82+5.55 58.22+9.20 0.40
wseiselunnfsgean (Suiu/Alansy) 37.28+11.07 45.92+12.96 0.34
AILEIEIER (Ws/Aund) 2.55+0.25 2.69+0.40 0.48
wdsnasidovitlunin (Yan/Alandi) 31.71+4.83 31.3746.28 0.53
ussuFAselunufsgegn (Daiu/Alansu) 33.57+7.80 37.76+5.00 0.45
mNSgedn (wns/Auni) 1.770.25 1.76+0.31 0.36
wdsnanuilowatin (Fna/Alan3u) 32.57+3.28 35.58+7.20 0.29
wseiselunnfsgean (Suiu/Alansy) 32.43+5.84 37.30+4.21 0.47
AVINGIEER (Wns/Aund) 1.87+0.20 2.03+0.45 0.40
@%@ﬂ%ﬂﬁﬁ@\‘m’] (um3/3U9) 0.60+0.20 0.70+0.33 0.71
poUdumfilunin (wns/Aui) 0.43+0.18 0.42+0.53 0.74
pSoUdumnn (was/Aund) 0.39+0.18 0.35+0.11 0.13
msvsshaitluatn (wuiues) 96.91+7.88 103.065.80 0.20
MINsevatn (wuRuns) 95.46+9.72 100.36%5.51 0.044#
AUE7 10 e (Gund) 1.88+0.088 2.00+0.13 0.46
AT 20 Lwms (Ju) 3.19x0.14 3.31x0.15 0.72
swaBuiievng Gund) 6.30+0.21 6.340.36 0.14

*p<0.05 LANANIZTNINNBUNIHNWALVAINTTHN 6 dUan

#0<0.05 WANAIAUTENINNAUNITHN
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A15199 2 (D)

Aauls WaIn13en 6 dunn P-Value
nguil 1 (n=11) nguit 2 (n=10)

Anundaussgegnansnn Rlanuawing) 1.85+0.19 1.98+0.27 0.38*
arundussgegeulunta @lansu/ddmingn)  1.37£0.19 1.33£0.16 0.61*
arundaussgegaunntn (Rlansu/dmdng) 1.42+0.25 1.38+0.19 0.50*
w¥snanandedes (n/Alansa) 60.40£350  63.08+9.97 0.002#
wssuFAelunufsgegn (Daiu/Alansu) 41.33£7.71 56.49+11.79 0.15
AL IEER (WRs/Aui) 2.66+0.12 2.82+0.37 0.36
wsnansiileilunin (Yan/Alansu) 3323362 30.93+6.76 0.05%#
wseiselunnfsgean (Saiu/Alansy) 35.37+6.86  42.32+13.73 0.08
AVINGIEER (Wns/Aund) 1.80+0.27 1.92+0.35 0.57*
w¥anananilevaiin (Yan/Alansu) 30.08+1.94  39.40+7.16 0.001#
ussuFAelunufsgegn (Taiu/Alansu) 35.72+6.64 47.37+16.19 0.01#
ALSIEeEn (Wns/Auni) 1.91+0.12 2.1420.34 0.054#
pIoUsunaR (wms/Aui) 0.77+0.18 0.88+0.27 0.36
poUdumiilunin (wns/Aui) 0.43+0.09 0.490.13 0.38
pIoUsunnalin (Wns/Aud) 0.40+0.09 0.460.10 0.07
mManssiavndilunde (wufims) 98.02:£8.09 106.12+7.7 0.80
nsnsadavan (@uRwns) 98354823  105.21+6.84 0.31
AYIEY 10 wns (Buni) 2.07+0.43 1.99+0.19 0.94
AIIE 20 RS (Jui) 3.06+0.37 3.27+0.12 0.024#
mMswasuiienng Gund) 6.29+0.29 6.061.00 0.67

*p<0.05 WANANNIZIINNBUNIHNUAZUSINITHN 6 dUan

0<0.05 ¥ANAIAUTENINAUNITHN
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Ql' R N oA
A1NFRTIININ 1WU'J"]ﬂ'WLQaEJﬂQ3J‘Vl 1
Y9idn N?ﬁﬂa']NLﬁ@‘U']‘liJﬂﬂjﬂ WANA1988 199
L% o v aa dl v '
vgarngnIsaannizay .05 waglunumiy
UANANIALREY 21y muqa wanauiievndn

IaNatle wazngauy 2 wud Anede Umln

aaa

UANA19Y N TudIAYNISad AN sEAvu .05 uay
lunuauuannIeAIad e 81y @3Ug9 U3a
nanutiovatn wanatutileviluain

INA15I9N 2 WU NBUNISHN 6

D.

dUAM Naud 2 AN15NTIEIVITANINAIINGY

1 3ULAAAULANA 1998190 T Bd 1Ay nI9ada

a (Y

N58AU .05 WANENEINITAN 6 FUAM Nqua 1
Tn19WIUIN1SNTIRa T AT UL UlULARAIY

WANAIIAUNAUT 2 wagysaaInquin1sHmun

Ly

ANLT I IEIgAA09YT VT T kg1t

aa

AULANAMULANA 1Y WA T EE 1A YNIAD AN
¥RV .05
N4 2 NAUINIITWAILINGINA LTS T

NAuM 1 ANEINa1ULLDADIVIIULAAAIIULANAIY

' a o o w aaa [ ' Y
gy UgA YNNG aNIEAU .05 aSNHUN 2

finswawmdsnauieviluadn ausigeae
luadn waenauid ev10dn auLA ARl

wANA YA AN IsadANTEAU .05

= =)

FUd alUTYULIEUTENINNG N WU

‘oAl S o ¥ & P Y

naud 2 dndanarutieasivn vilundanazn

adn wssUJAsenlunulfgeanuialn aa1usa

298A9108A U1NNIINQUT 1 JULAAANULANANA
' A o o w aa o v B

Pyl UydA YN 1A AN 5¥AU .05 N Uil 1

= < ' (Y ! Py a
UAIULTI 20 LUAT WAANINAUNAUN 2 ULAA

9

v o w

! ' = QQdI
AULANF NN UIFAIAYN AN TEAY .05

2AUIIINANISIVY

n1siiniBewou (Complex training) 1iu
ANSHATLNAIUNNSRNT AN SaNRILIA LT 1S
wazndwesnauielaluadaudeatu lneinain
nM3nTee urasTruUYsEAMnanLd ol \Ton
Tnanuepiadu-lnmufitedy (Post-activation
potentiation %38 PAP) ﬂ\f’luﬂaiﬂ%aﬂﬂizuauﬂ’li
Woaln3is3u (Phosphorylation) & snuneds
nszurun I Anfeleduisnnained lavivy
(Myosin regulatory light chain) & sazvilu
woAAY (Actin) warluladu (Myosin) da21ul7
nounaldonleosunInt uLaziuANLAUT Vs
wean1ueLnesnauLl oariiustAns nwlunis
UARITA 1T UNEI91NN1TUAT SN BURUA
(Hodgson et al., 2005) A8n15 1 WT IR 1UT 4]
AN Ngs (High-load resistance training)
80-100 1Wostdunvewi 1013180 $1uu 1-6
Ave i osEaunUBEUR N o T ua s laLEan
W91y wazaiun18n1sTnnaelelunsn
(Plyometric training) @ svfun1sinuit olu
nanuLl evef L UUA LB LR 1T e 81 952RLE
LAIRLANAFILUUAIINYIAAAIDE195IALS 2
Feorfamsvauvessdngia (Stretch reflex)
finduiiladaaduia (Muscle spindle) 1ag
nsfnidsgenazaedlynilniiifunqunanie
WWei U (Ebben and Watts, 1998; Docherty
et al., 2004; Ebben, 2002; Roden et al., 2014)
mﬂam,Jagmqm”ia"]’aﬁdwmiwammumsﬁﬂﬁw
L5991 Rt UnsEnndelalwnsnanunse

AIHARDANTIONINNANULL VAL AINAUANA Y
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FUNSHANNEIUNSANAIB LS IATUEDIUIAUNS
Tandslownsn §99100aN1SNAADI WU
faananqunAaein AL ueamdnanie
apsu1n1endannn1sin 6 dUam lasnqud 1
Indananud oaesviunnm 199100 oun1sin
(370 54.82+5.55 vJu 60.40+3.50 Tann e
Alansw) uaznaud 2 fesidunnsimuives
w&ananuLi oaew L ind Uil 8.35% waluunnag
funsunisnaassey 19d deddgni1sad f
é'fﬂL‘ﬂulﬂmﬂmﬁqaaaammﬁgmmu?a‘i’ﬂﬁ'dﬂmi
NALHATUNSTNA2ELSIA TR BaRUNISEN
WS OLASNENNISAF INANDANTTONTNNALLT B
YIUALAIHALANAITUNISHANHEIUNISANA 28
usemuanssaiunsitnndelewnsn dafduly
A1UNENN15Y09n15H LT 9% O UT ¥ 28E1U15D
Waumdwesnatuieuazauudusslalunan
Weartu lasnquil 1 fauudeussgegaaeiu
Wntu (370 1.69+0.18 1Ju 1.85+0.19 Alansu
patming) uagnauil 2 (10 1.72+0.21 1y
1.98+0.27 Alanunotmdng) faduaziiula
21 anamtinilelunisiseaded (85 Wosidun
Y9991 9915181 TIUIU 6 ATA) wazn1sAn
waelawnin (Single leg zig-zag jump 91U
12 A¥9) awnsavrewauInganaud suas
AuLdswesnaielanundnn1sveenis
dn19990u @0nAa oIy Hodgson warAmE
(2005) #ina1221 n1sdndesou Wunisind
A5 AILIALLT LS IAE NS 1YeINa L o
laluganisdnad wivady Tneiinainnis

¥ ¥ & A A
ﬂigmqusUaﬂig‘U‘Uﬂiga']‘Vlﬂa THLU 8N LT gn

Tnanwonnatu-lmnuiitedy nunalnves
nszuaun1snealn3istu (Phosphorylation)
Fbben wag Watts (1998) 1anan111 nszuay
ArsoalnE LTy damunedanszuIunisiingy
Iaéﬁmiﬂqama?‘iaﬁwu (Myosin regulatory
light chain) F sy lunendu (Actin) uas
1uTedu (Myosin) darulinouraidoulosau
11NT ULAZL 1A A U v e LeaN WBLABI N
aud eazdUszans amlunisvadad ud u
WEIINANABLTINIUATINBUNY T LazLile
Wisuiousemangy wua naudl 2 Andl
ﬂaymL{fyaaawm'mﬂ’imq'uﬁ' 1 (63.08+9.97
waz 60.40+3.50 Yaamanlansy Aua1dv) 81
W ums1gn1sdnid 9y oud n1sdnusem 1y
Ll 95EANMYRBEUR na LT DVARALE ANy
wazaunlensinndelewn3nidunisiniieln
nanuLil o8 neenuazuafin8ALLEL @ 991Ae
N139M9uvesSINEngn (Stretch reflex) 7
Anduiidada aduiia (Muscle spindle) N
nalnan1séasmesnveinaiuii eos19s1n§29s
¥lmAnSane (Reflex) Tnadenislnnanuile
Wait g adaeeninnisuasa (Agonist
muscle) vaugiioaduf dud sn1snaivo
a1l en1unTI (Antagonist muscle) Ing
nsfnidsgenaznedlynilniiifunqunannie
\ieniu (Ebben and Watts, 1998) u@21n158N
LT 9% DUALLTIN U 19LA 8957 3T NNTAT 1S
AUAANITNTIAT Fafuonazyinlnilnaiousiniy
i o5TAunUIBguRvile WLF U denna o ey

Anderson kay Behm (2005) #na1121 nsiln
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(% 1% (%

B9 OUABLSIATUVILA B2519N 898 N5 AT
aunadnlulf@ ussazgnnszansludanatuie
éauﬁuﬁaﬁw%’mmamqa sl eraunouss
ANUYLA D28 I DT AU TORAILIAI LT U5
Taunndenanuiile nionisuanussiileniaanas
54 30% @9 Anderson waz Behm (2005) 1o
na118n1 1eflnAlsusinuanaisanatie
LNUNANALYNITUNINNIINISANAIBUSIA LA
V19 03N WALAATDIT1NBATINAT 8199

1n190958918U5UART U TN 19TEAURUIBIUR

P
v aa

ylalufiuiidsfaonnaastunuiseididanala
nmanatuilolaesin vesngudl 1 Affuanna
nquil 2 (32.5542.63 uag 31.5+3.30 Alanfu
p1uEIRy) oraiumsizngudl 1 Annleuseniy
Paderfinisnszareusdluginaruioaiunieg
diosnwaunanagluanmsondausslafuiidu
walvndananuifioansiuesningud 2 uazwa
N1IMAARISINUI1 NauT 1 Tiesidunnaiam
Lmﬂﬁﬁ%ﬂuuu’;?{qqqqmLLazmmﬁ'sqaqmaq
wdana1uid 0a0997 10.86% waz 3.53%
PuEIAy wanqa 2 didesidudnisiaunds
23.02% Uz 4.83% ANLAIRU TaINNIINGY 1
4 Docherty uaganiz (2004) 1ANA172 1059
UfATelunulf 9gaaauazauiiagaa ad
arwduitusiassalvndananuiofinnisiam
nMsfinquil 2 fiesidunnswauiussUjizen
Tunuafagaanuinnangudt 1 54 12.16% 019
Wumsigifanisnssnouss aonna oafu
(Anderson and Behm, 2005) fign15¥i1e1uveq

NATULL 940 BRNN1SNTIAAVDITIIN1ENUI T

Tonvagads 60% 7 ussazganszaneluds
nanuiieausy LLazLﬁ'am@,Wé’mgﬂmLﬂfaﬁmﬁlﬂ
adanazvndanumieuduiinguil 2 fnd’
natuLd 0u17 lu ad'n (34.9326.76 way
33.23+3.62 Tanmeanlansy MUEIRU) Laze
01 (39.40+7.16 waz 34.08+1.94 AR A e
Alansu MudIdy) uanaa91nnaudl 1 wazsia
aaméuﬁmiﬁwmmmLL%QLLiaqaqmmﬁlﬁaﬁ’m
wazviaidn nauil 1 w17 luntdn (390 1.08£0.17
Wy 1.3740.19 Alanfumetiwing) uazyiatin
(30 1.17+0.20 vJu 1.42+0.25 Alansune
midng) naudl 2 a1iilunide (210 1.08£0.16
\Ju 1.33+0.16 AlanSumevniinga) uazuiain
(370 1.10+0.15 1u 1.38+0.19 Alansune
hmind) waluusnanesenananaudefiuly
AIUNENN15U89n15H NLT 9% DUT W 28EIL1TD
Waun§wesnanuieuazauudausslalunan
Weanu LLazﬂﬂiﬁﬂéuﬁ 1 §AUUTINTIZIGAV
ﬁlﬁaﬂ’mLLazﬁmaﬁfmmmfifmejuﬁ 2 orauduinsg
N5ANABLSIAUYILRB29Ev 9ALAR Bilateral
deficit n158nA28USINIUT A BrE1L5al0An
vminlaunnnavinlanaiud efinnsseaumuag
GUAT UINNI 11T NAIUTIN 1UAD U9
(Skarabot et al., 2016) Funalaginnaui 1
Aendensiln 6 dUamiinsiauislanatuiie
y1iiluadminauwanaI (370 9.80+0.78 1y
9.97+0.89 Alan¥u) unfsuungudl 1 asdiaanu
LL%@LLiqmﬁiﬁaﬁ’mLLazﬁumﬁ’mmmmﬁﬂdmﬁ 2 um
fluaiuisoasmalvndanauid orinaay

£% [

LLG]ﬂG]’N‘Lﬂ’e]’]‘-ﬂLﬂULWi’Wﬂ’]iﬁﬂﬂ'ﬂEJLLi\‘lGﬂ‘U“U'N
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WeavinluLAn (Cross-Education) i snad
nanuiievnadilulailnluaie (Nijem and Galpin,
2014) 49 Manca wagame (2017) lana11in
N5An¥191ua1 (Cross-Education) 28t
ﬁ’mllLLGﬁQLLiﬂwﬂy’]uG}Nﬁu%ﬂu (contralateral)
§98-12% wafluauisondnusalaogafud
Funalnannguil 2 fussufAserluunisgean
LLazmmﬁaqﬂqmaqwé’qﬂgﬂmLﬁamaﬂfmmﬂﬂdw
ﬂa;u‘ﬁ' 1 JUAAAULANANS (47.37+16.19 sy
noAlansy uay 35.72+6.64 Gafunaflandy
AIUE1AU) (2.14+0.34 LWATA BT U LAY
1.91+0.12 WwAsA0I U7 A1ua1sU) mqq@ﬁy
a’lﬁ]‘\]33§U15’iﬂﬂﬂiﬁﬂL%Q%E]HGT’JEJLLN(;{’M?{E]Q‘J’N
ANNYANLAYAINTARAALSS NaIna L ol
AN ST aUMBLTIN LU
aendsnnisiin 6 dUamiisanengy
TunuAILLAnA 199898 T AT s
UNT1n0UAUBIERIY y1iluniianazninus
fuwaluslunmstam msfiisaoanauluiaai
LLGmG]I’]\‘i’e]’H]L‘JuLWiﬁswﬂﬁﬁaﬂﬂqluﬁﬂ’]iﬁﬂ
waslowmsnnuioniusaziifianenisnselnaly
AumL s Uiy mwzlﬂﬂiz@yuﬂalﬂ‘uamwa
mimﬁam—agu (Stretch shortening cycle)
lﬁﬂfﬁyﬂmﬁu WULREATU Ramirez-Campillo wae
amiz (2018) Tana1121 nsdnndelewwnsn
dru150dsnalaensinonalnuedia9asnis
mﬁaﬂ—éj‘u (Stretch shortening cycle) Vfﬂﬁyﬁ
ulonaind oiudu vilvnismevaussves
syuuUsvamiaiy unauidedinndslewnsn

1 Single leg zig-zag jump NLAEL T 12

ATY WANAINAUIIUITEUDY Krawezyk Lazmnly

=

(2019) W dn1sTandelotuns nvatun
LA dDAAA BITUUTTEU0Y Mackata uasAns
(2015) i na1291n1sTnnszlannaogas
ADAAABILATAINITANAIUINATS $A28AILE
danalanauideiingudl 1 Snmsismeainuds
20 L%’m’j'meju 2 UARAMULANATY (3.06+0.37
wag 3.27+0.12 3u19) Comfort wagaeuy (2014)

=

lana1an dnAunfidnsiauinuudusgedn
LAYNAINA UL DAIUAVIA UT U 38V IN

1% '
=

UseanSAmnigI9iT ud saenma e Ui Soil
ﬁﬁmmLL%@LLiqqqquLazwé’qﬂgﬂmﬁaﬁ’wm‘ﬁum
IULANAIIULANA LLan‘T’qaamq‘ulﬁwumm
wAnA9ALELsaluATI BUAsuTiamien ety
wazsena1ana 1 ua duualuuluniswann
auausalunisiasuiirmaduinusnane
2888 aUseAns 1t uoy fuauudsusnd’s
natd o mATANIST 9 N15USYAIUIILYDS
UsEamuasna il o (Brughelli et al., 2008)
57 7 sanang ud nnawau i sudnu o
919 UNs12n153 WUA sufi Anng ueniuile
nAnuLdsusinasndwesnatuile Sailvedy
Suqauy Hu%aamﬁmﬁ'auﬁﬂmq N15YLADA
wazauEalunisiunlnaneuil asla sudianig
1151UE BunUaInausa (Castillo-Rodriguez
et al., 2012) Fsdonnaasfunuioves Appleby
LazAny (2019) MU N1SLNIANLLT LSS
Y0INA 101 A T1UAN19EIUITOEINAR B
1153 LU sufianslaunasaidadanadaly

n15734



21381599e1AIaAIN1IMIMAZFYAIN T9] 26 aUUT 1 (UNTIAN-LUWIEY 2568) 91

neun1sin 6 dUav nunaud 2 4
msmﬁwawmﬁ’ﬂmﬂﬂiﬂﬂﬁiuﬁ' 1 auinANy
WANM 19 (100.365.51 Way 95.46+9.76
LBURLIAT AINEIFU) LANIENAINTAN 6 FUAM
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Abstract

Purpose This research aimed to study
and establish norms for dribbling skills, receiving
and passing skills, and shooting skills in
basketball, students of the Faculty of Education,
National Sports University, Phetchabun Campus.

Methods The sample group was 100
undergraduate students of the Faculty of
Education, National Sports University, Phetchabun
Campus, who had taken basketball courses in
the 2020 academic year. They were divided into
75 male students and 25 female students.
Multistage random sampling was used. The
instruments used were the dribbling skills test,
the basketball receiving and passing skills test,
and the shooting skills test. Data were analyzed
by finding the mean, standard deviation, and
t-score.

Results (1) The results of the basketball
skills test found that the average score of the test
for males was 29.29+11.52, and the average score
for females was 22.57+9.18, divided into the
dribbling skills test. Men had an average score of
39.11+£9.37, women had an average score of
30.44+6.36. Basketball receiving and passing skills
for men had an average score of 31.53+6.06,
women had an average score of 25.68+3.75, and
shooting skills. The average score of males was

17.24+5.22, while the average score of females
was 11.60+2.36. (2) The results of the creation of
the standard criteria for basketball skills found
that the "excellent" scores for male and female
students were 67 points or higher. Male students
had "very good" scores of 53-66 points, while
female students had scores of 61-66 points.
"Good" scores for male students were 39-52
points, while females had scores of 50-60 points.
For "fair" scores, male students had scores of
25-38 points, while females had scores of 39-49
points. Finally, "needs improvement" scores were
lower than 24 points for male students, while
females had scores of 38 points or lower.

Conclusion Male students have higher
average basketball skills than female students
in all aspects, including dribbling, receiving-
passing, and shooting. The skill level criteria are
divided into 5 levels. Both male and female
students have the same level of Excellent, but
other levels are clearly different. Using T-scores
to create criteria is an effective method that
helps teachers evaluate and develop students'
skills appropriately.

Key Words: Level of measurement / Skill
assessment / Basketball / Students
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ACUTE EFFECTS OF PROPRIOCEPTIVE NEUROMUSCULAR FACILITATION D2
EXTENDED DYNAMIC AND STATIC STRETCHING ON THROWING

VELOCITY IN COLLEGIATE SOFTBALL PLAYERS
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Abstract

Purpose To study the acute effects of
proprioceptive neuromuscular facilitation D2
extended, dynamic, and static stretching on
throwing velocity in collegiate softball players.

Methods Fifteen male softball players
from Chulalongkorn University softball club,
aged between 18-24 years, were recruited in
this study. They received 3 randomized types of
stretching: static stretching, dynamic stretching,
and proprioceptive neuromuscular facilitation
stretching. The interval between each type of
stretching was one week. The general physical
characteristics and joint angular velocity at
Shoulder, Elbow, and wrist were measured
before and after stretching. Dependent variables
were analyzed using One-way ANOVA and
paired t-test. A significance level was considered

at p<0.05

Results The throwing velocity of
collegiate softball players were no significant
differences (p>.05) among proprioceptive
neuromuscular facilitation D2 extended,
dynamic, and static stretching. The static
stretching showed significantly decreased
(p<0.05) shoulder angular velocity compared to
before the stretch.

Conclusion Acute effect of dynamic
stretching and proprioceptive neuromuscular
facilitation stretching do not decrease angular
velocity. This indicates that three types of
stretching can be used for male collegiate
softball players without a decrease efficiency of

throwing velocity.

Key Words: Proprioceptive neuromuscular

facilitation / Throwing velocity / Softball
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Static (S) 163.83+25.41 0.007 4.734 2.363 -2.371
Dynamic (D) 159.09+31.92 0.993 1.000 1.000 1.000
PNF (P) 161.46+29.05

Velocity at Deceleration phase (Degree/s)
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Velocity at Acceleration phase (Degree/s)
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PNF (P) 162.82+27.09
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PNF (P) 420.43+38.85
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a'
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Shoulder flexion Meanz SD t p-value

Static

Velocity at Acceleration phase (Degree/s)
Pre-Stretching 163.03+25.41 2.152 0.049
Post-Stretching 122.71+£26.45

Velocity at Deceleration phase (Degree/s)

Pre-Stretching 374.08+37.11 -0.234 0.819
Post-Stretching 379.02+38.88
Dynamic

Velocity at Acceleration phase (Degree/s)
Pre-Stretching 159.09+31.92 -0.332 0.745
Post-Stretching 163.99+21.52

Velocity at Deceleration phase (Degree/s)
Pre-Stretching 367.71+£32.53 -0.792 0.441
Post-Stretching 393.46+29.42

PNF

Velocity at Acceleration phase (Degree/s)
Pre-Stretching 161.46+29.05 -1.000 0.922
Post-Stretching 162.82+104.67

Velocity at Deceleration phase (Degree/s)
Pre-Stretching 422.55+38.57 0.075 0.941
Post-Stretching 420.43+38.85
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Abstract

Purpose The objectives of this research
were to study the factors related to the quality
of life and to study the quality of life of garbage
collectors performing their duties in the Bangkok
metropolitan area.

Methods The sample group consisted
of 509 garbage collectors from district offices in
50 districts of Bangkok metropolitan. A random
sample of 5% was taken from each district. Data
collection was based on accidental sampling.
The research tools included a questionnaire on
predisposing factors, enabling factors, and
reinforcing factors, as well as the short version
of the World Health Organization Quality of Life
Assessment Thai version (WHOQOL-BREF-THAI).
Data were analyzed using descriptive statistics,
including frequency, percentage, mean, and
standard deviation. The relationships between
the variables were examined using Pearson's
product-moment correlation coefficient, with
statistical significance determined at p<0.05.

Results The garbage collectors in
Bangkok metropolitan had the highest level of
predisposing factors and reinforcing factors, a
moderate level of enabling factors, and an

overall quality of life at a moderate level. When
examining each component of quality of life, it
was found that the garbage collectors
demonstrated a ¢ood level of mental well-
being, while their physical health, social
relationships, and environmental aspects were
at a moderate level. The analysis of the
relationships between variables revealed that
predisposing, enabling, and reinforcing factors
were significantly correlated with the quality of
life of Bangkok garbage collectors at the 0.05
level of statistical significance.

Conclusion The garbage collectors in
Bangkok metropolitan demonstrated a moderate
level of overall quality of life. Predisposing,
enabling, and reinforcing factors were found to
be significantly associated with their quality of
life. Moreover, the garbage collectors showed
the highest levels of predisposing and reinforcing
factors, while the enabling factors were
observed at a moderate level.

Key Words: Garbage collectors / Quality of life /
Predisposing factor / Enabling factor / Reinforcing
factor
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Abstract

College student-athletes' social
support exerts a crucial effect on their athletic
performance, motivation, and psychological
well-being. Recognizing the importance of
measuring this support accurately, this study
sought to adapt and validate the Athlete's
Received Support Questionnaire (ARSQ) for use
among Chinese college student-athletes.

Purpose The first objective was to
translate the ARSQ into Chinese, while the
second objective focused on evaluating its
psychometric properties in this specific context.

Methods Data were collected from
910 participants across three phases. In the
first stage, 365 student-athletes participated in
an exploratory factor analysis, which helped
identify the factor structure of the
qguestionnaire. The second phase involved
confirmatory factor analysis (CFA), internal
consistency evaluation, and correlation analysis
with a larger sample of 502 athletes,
demonstrating strong validity and reliability of
the adapted scale. The third phase included a
test-retest reliability assessment with 43
participants over a 2-week period, confirming
the scale's stability. These validation steps
ensured the robustness of the adapted Chinese
ARSQ.

Results The results indicate that the
adapted ARSQ is a reliable and valid instrument
for assessing perceived support among college
student-athletes. This tool can help
researchers, coaches, and educators better
understand and enhance the support systems
that contribute to athletic performance and
well-being in this population.

Conclusion The psychometric
evaluation established the Chinese ARSQ as a
reliable and valid measure (Cronbach's
alpha=0.962, ICC=0.959) for assessing received
social support among collegiate athletes in
China. This culturally adapted instrument
enhances research on athlete support systems
and informs evidence-based interventions to
optimize psychological well-being and athletic
performance. Future investigations should
examine support perception variations across
sport disciplines and assess longitudinal effects
on mental health and competitive outcomes,
thereby advancing holistic athlete
development strategies.

Keywords: ARSQ / Reliability / Validity /
Support questionnaire / College student-
athletes
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Introduction

Social support is a fundamental
factor that influences athletes'
psychological well-being, motivation, and
overall performance (Freeman et al., 2014).
College student-athletes, who often face
multiple demands from academics, training,
and competition, can benefit significantly
from various forms of support, such as
emotional, esteem, informational, and
tangible support (Tamminen and Gaudreau,
2014). These types of support, provided by
coaches, teammates, family, or friends,
have been shown to buffer stress, enhance
self-esteem, and improve performance
outcomes (Galli and Vealey, 2008). Given
the importance of support in helping
student-athletes manage pressures, it is
crucial to accurately assess the types and
levels of support they receive.

To understand how social support
affects athletes, reliable and valid
measurement tools are essential. The
Athlete's Received Support Questionnaire
(ARSQ) was developed to assess different
types of support experienced by athletes
(Freeman et al., 2014). However, like many
psychological instruments originally
developed in Western contexts, the ARSQ
may not be directly applicable to different

cultural backgrounds without appropriate

adaptation and validation (Wang and
Mallinckrodt, 2006). Cultural variations in
how support is perceived and valued can
significantly influence the accuracy and
relevance of such assessments, making it
necessary to adapt the questionnaire to
reflect the unique experiences of Chinese
college student-athletes.

In recent years, the participation of
Chinese college students in competitive
sports has increased, highlighting the need
for culturally adapted tools to measure
their support experiences. Despite the
growing interest in sports psychology
research in China, there is a lack of
validated instruments designed to measure
the social support received by athletes in
this context. Without a culturally adapted
instrument, researchers may struggle to
understand the support dynamics that
affect Chinese athletes, leading to gaps in
knowledge and potentially ineffective
support interventions.

This study is guided by Social
Support Theory, which posits that social
support enhances individuals' ability to
cope with stress and improves their overall
well-being (Cohen and Wills, 1985). In the
context of sports, this theory suggests that

emotional, esteem, informational, and
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tangible support play distinct yet
interrelated roles in fostering athletes'
resilience, motivation, and performance.
However, the way these support types are
perceived and valued may vary across
cultures, particularly in collectivist societies
like China, where family and peer support
may hold greater significance (Cheng and
Wang, 2022).

Research Objectives and
Hypotheses

This study aims to translate and
adapt the ARSQ into Chinese and evaluate
its reliability and validity among college
student-athletes. Specifically, the research
objectives are:

To translate the ARSQ into Chinese
while ensuring cultural and linguistic
equivalence.

To examine the psychometric
properties of the adapted Chinese ARSQ,
including its factor structure, internal
consistency, and test-retest reliability.

To explore the interrelations and
differential values of emotional, esteem,
informational, and tangible support in the
Chinese cultural context.

Based on the theoretical
framework, we hypothesize that: The

adapted Chinese ARSQ will demonstrate

strong reliability and validity, retaining the
original four-factor structure. Informational
support will be particularly prominent
among Chinese student-athletes, reflecting
the cultural emphasis on guidance and
advice. The four support dimensions will
show significant intercorrelations, indicating
their holistic nature in the Chinese context.

By addressing these objectives, this
study aims to fill a critical gap in the
literature by providing a culturally relevant
tool for assessing social support among
Chinese college student-athletes. The
findings will contribute to a deeper
understanding of how cultural context
shapes support experiences and inform the
development of targeted interventions to
enhance athletes' well-being and

performance.

Purpose

Social support is a multifaceted
concept that plays an essential role in
athletes' development, motivation, and
overall well-being. The type of support an
athlete receives can be crucial in how they
manage stress, overcome challenges, and
perform at their best (Rees and Hardy,
2000). Various dimensions of social support

have been identified, including emotional,
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esteem, informational, and tangible support
(Freeman et al., 2014). Emotional support
involves expressing empathy and
understanding, esteem support includes
reinforcing confidence and self-worth,
informational support provides guidance or
advice, and tangible support refers to
practical assistance or resources (Cohen
and Wills, 1985). Each of these support
dimensions can contribute differently to an
athlete's experience, making it essential to
assess them comprehensively.

The Athlete's Received Support
Questionnaire (ARSQ) was developed to
measure these dimensions and has been
widely recognized for its reliability and
validity in evaluating the support received
by athletes (Freeman et al., 2014). However,
like many assessment tools developed in
Western contexts, the ARSQ requires
cultural adaptation and validation before it
can be accurately applied in different
cultural settings (Beaton et al., 2000).
Without proper adaptation, there is a risk
that the questionnaire might not capture
the nuances of how social support is
perceived or valued in non-Western
cultures (Wang and Mallinckrodt, 2006).

In the Chinese context, the

importance of social support for athletes is

gaining recognition, especially with the
rising participation of college students in
competitive sports (Li et al., 2018).
However, there is a lack of validated
instruments to measure the support
received by Chinese athletes, which
presents a gap in the literature. Previous
research has indicated that athletes in
collectivist cultures, like China, may
experience and value social support
differently from those in individualist
cultures (Cheng and Wang, 2022). For
example, family and peer support may be
more emphasized in Chinese athletes'
experiences, and the way they interpret
support could differ from their Western
counterparts. Therefore, it is necessary to
adapt and validate the ARSQ for use in the
Chinese context to ensure its relevance
and accuracy.

The process of adapting a
guestionnaire involves more than simple
translation. It requires careful consideration
of cultural nuances, language differences,
and conceptual equivalence to maintain
the integrity of the original instrument
(Hambleton and Zenisky, 2011). To achieve
this, guidelines suggest using bilingual
experts, conducting pretesting, and

performing thorough statistical analyses to
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evaluate the adapted instrument's validity
and reliability (Beaton et al., 2000). This
approach helps ensure that the adapted
version accurately measures the intended
constructs and is appropriate for the target
population.

Despite the significance of social
support in the sports domain, limited
research has examined how support is
perceived and experienced by Chinese
student-athletes. Some studies have shown
that social support positively influences
athletes' psychological resilience,
performance, and coping strategies
(Tamminen and Gaudreau, 2014). Therefore,
having a validated tool like the Chinese
version of the ARSQ will provide valuable
insights into the support mechanisms that
benefit athletes in this cultural context. It
will also facilitate cross-cultural
comparisons, enabling researchers to better
understand the role of support across
different populations and settings.

This study aims to fill the existing
gap by translating and adapting the ARSQ
into Chinese and validating its psychometric
properties among college student-athletes.
By doing so, this research will contribute to
the literature on athlete support in China

and provide a reliable instrument that can

be used by researchers, coaches, and
practitioners to enhance the support

provided to student-athletes.

Methods

Design of Study

This study was divided into two
main phases based on its objectives:
translation and validation. In the translation
phase, the Athlete’s Received Support
Questionnaire (ARSQ) was adapted into
Chinese, following established cross-
cultural adaptation protocols (Beaton et
al., 2000). The validation phase involved
evaluating the psychometric properties of
the adapted Chinese ARSQ among college
student-athletes to ensure its reliability
and validity.

Participants

College student-athletes were
recruited from various university sports
teams across China through an online
survey platform between March and May
2024. A convenience sampling method was
utilized to gather participants, as it allowed
for efficient data collection within a limited
timeframe and provided access to a diverse
pool of student-athletes from different
sports disciplines. To be eligible for

participation, student-athletes had to be:
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Currently enrolled in a university in China.
Actively involved in a university sports
team. Have been training or competing for
at least 3 hours per week over the past six
months (Smith et al., 2020).

Sample

Sample 1 was used for stage 1
analysis, focusing on item identification and
exploratory factor analysis. A total of 365
college student-athletes (42.7% female,
57.3% male) completed the questionnaire.
The age range of the participants was 18-
25 years. The sample size was based on
the recommended subject-to-item ratio of
at least 10:1, which is widely accepted in
factor analysis research (Costello and
Osborne, 2005).

Sample 2 was used for stage 2
analysis, which included confirmatory factor
analysis, internal consistency evaluation,
and correlation analysis. A larger sample of
502 college student-athletes (48.1%
female, 51.9% male) completed the
questionnaire. Participants' ages ranged
from 18 to 26 years, and the sample size
was determined based on the
recommendations for confirmatory factor
analysis to ensure sufficient statistical

power (Hair et al., 2014).

Sample 3 was employed for stage
3 analysis, focusing on the test-retest
reliability assessment. A subset of 43
participants from Sample 2 (53.5% male,
46.5% female) completed the Chinese
ARSQ again two weeks after the initial
administration. The two-week interval was
chosen to balance the need for sufficient
time to minimize memory effects while
ensuring that the participants’ support
experiences remained relatively stable over
the period (Koo and Li, 2016). According to
Bujang and Baharum (2017), a minimum of
30 participants is adequate for assessing
test-retest reliability with an alpha value of
0.05 and 90% power, ensuring the reliability
of our analysis.

Instruments

The data was collected using the
adapted Chinese version of the ARSQ,
which included 22 items designed to assess
the four types of social support received
by athletes: emotional, esteem,
informational, and tangible support
(Freeman et al., 2014). Responses were
measured on a 5-point Likert scale, ranging
from "Not at all" to "Seven or more times,"
indicating how frequently participants
received each type of support over the

past week. Demographic information such
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as age, gender, and years of athletic
experience was also collected to provide
context for the results.

The Athlete’s Received Support
Questionnaire (ARSQ)

The ARSQ was developed to
measure the perceived support received by
athletes in a sports context. The original
version, designed for English-speaking
athletes, was adapted into Chinese following
a rigorous translation-back translation
process to ensure semantic equivalence
(Beaton et al., 2000). In this study,
participants were asked to reflect on the
support they received over the past week.
An example of an item is: “How often did
someone encourage you?” Higher scores
indicate a greater frequency of received
support. In previous studies, the ARSQ has
demonstrated strong psychometric
properties, with Cronbach's alpha values
ranging from .82 to .91 (Freeman et al,,
2014).

Procedures

The translation phase consisted of
six key steps. First, two bilingual Chinese
researchers independently translated the
ARSQ from English to Chinese. This step
ensured that the translation captured the

original meaning while accounting for

linguistic nuances. Second, the translations
were reviewed and synthesized into a single
version by a team of experts familiar with
sports psychology. This step aimed to
resolve any discrepancies and ensure the
accuracy of the translation. Third, the
synthesized version was back-translated into
English by a bilingual individual who was
unfamiliar with the original ARSQ to ensure
accuracy and consistency (Brislin, 1970). This
step was crucial for verifying that the
translated version retained the original
meaning. Fourth, discrepancies between the
back-translated and original versions were
discussed, and adjustments were made to
ensure conceptual equivalence. This step
ensured that the adapted questionnaire was
culturally and conceptually appropriate for
Chinese student-athletes. Fifth, a focus
group consisting of six college student-
athletes participated in a pilot test to
evaluate the clarity and relevance of each
item. The selection of six participants was
based on the need for a manageable group
size that could provide diverse and in-depth
feedback while maintaining efficiency in
data collection (Krueger and Casey, 2014).
Feedback was collected to identify any
ambiguities or misunderstandings, and

further refinements were made.
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Table 1 Summary of Interpretations

Fit Index

Acceptable Value

Interpretation

Chi-Square (X?) p>0.05

(not significant)

Model fits well if p is non-significant

(p>0.05).

CMIN/DF (x?/df) <3 A lower ratio means a better fit.

GFI (Goodness of Fit Index) >0.90 Measures how well the model fits. To
interpret this, closer to 1 is better.

AGFI (Adjusted GFI) >0.90 Adjusted for the number of predictors;
higher is better.

CFl (Comparative Fit Index) >0.95 Compares model fit to a null model;
above 0.95 is ideal.

TLI (Tucker-Lewis Index) >0.95 Higher values indicate a good fit.

RMSEA (Root Mean Square <0.08 Measures model error; lower values

Error of Approximation) (ideally<0.05) are better.

SRMR (Standardized Root <0.08 Measures residual errors; smaller is

Mean Square Residual)

better.

Composite Reliability (CR)

> 0.70 — The construct is reliable.

In the validation phase, the
adapted Chinese ARSQ was administered
online to the college student-athletes
across different universities. In stage 1,
employed exploratory factor analysis (EFA)
with Sample 1 to derive the ARSQ
fundamental measurement structure. In
stage 2, utilized Sample 2 for three
complementary analyses: (1) maximum-
likelihood CFA to verify the factor solution,

(2) Cronbach's alpha computation for scale

homogeneity assessment, and (3) inter-
scale correlations to evaluate construct
relationships. In stage 3, temporal stability
was assessed with Sample 3 to determine
the stability of the ARSQ over time.

Data Analysis

Data analysis was performed using
SPSS and R software (Version 4.1.2; R Core
Team, 2024). For stage 1, the principal
component analysis with varimax rotation

was used to examine the factorial
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Table 2 KMO and Bartlett's Test Results

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.932
Bartlett's Test of Sphericity Approx. Chi-Square 6108.859
df 231
Sig. 0.000

composition of the Chinese ARSQ. Data
suitability for dimensionality reduction was
systematically verified through established
psychometric criteria, including sampling
adequacy evaluation and sphericity testing
before factorization.

In stage 2, confirmatory factor
analysis (CFA) was conducted using the
‘lavaan’ package in R to verify the factor
structure identified in the EFA. Internal
consistency was evaluated through
Cronbach's alpha coefficients with the
conventional 0.70 threshold applied for
reliability assessment. Pearson correlation
analysis was subsequently performed to
examine relationships among the support
dimensions.

In stage 3, temporal stability was
evaluated using the intraclass correlation
coefficient (ICC) to assess the stability of the

Chinese ARSQ over a two-week period. An

ICC value above 0.75 indicated excellent
reliability (Koo and Li, 2016).

Ethical Considerations

This research protocol was formally
approved by the lead university's Research
Ethics Committee (Approval Code: 2024-
003). Before data collection, all participants
reviewed and signed detailed consent forms
explicitly guaranteeing response anonymity
and data protection. The study adhered to
strict voluntary participation principles,
including unrestricted withdrawal rights at

any research phase.

Results

Stage 1 Analysis: Exploratory
Factor Analysis Sample 1 (n=365)

The factor structure of the Chinese
ARSQ was examined through principal
component analysis with orthogonal varimax

rotation applied to all 22 items. Preliminary
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Table 3 Rotated Component Matrix

Q10

0.871

Q8

0.867

Q2

0.792

Q12

0.788

Q4

0.777

Q6

0.760

Q11

0.801

Q7

0.782

Q5

0.761

Q16

0.736

Q9

0.734

Q3

0.684

Q21

0.872

Q18

0.851

Q20

0.849

Q13

0.805

Q15

0.794

Q19

0.802

Q22

0.800

Q1

0.798

Q14

0.792

Q17

0.750
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checks confirmed the data's factorability, as
evidenced by (Table 2) (1) a KMO index of
0.932, substantially exceeding the 0.60
benchmark for sampling adequacy, and (2)
Bartlett's sphericity test results (c2[231]
=6108.86, p<.001) that rejected the identity
matrix hypothesis. These diagnostics
collectively supported the appropriateness
of dimensional reduction.

The PCA extracted four factors with
eigenvalues exceeding 1.0, collectively
accounting for 73.54% of the total variance
(Table 3), which is considered sufficient to
explain the construct (Hair et al.,, 2014). All
items demonstrated statistically significant
factor loadings (A>0.50, all p<.05) on their
respective factors. Based on these results,
all 22 items were retained in the Chinese

ARSQ, confirming that the instrument

Table 4 Descriptive Statistics

reliably measured the intended support
dimensions among college student-athletes.

Stage 2 Analysis: Confirmatory
Factor Analysis and Reliability Assessment
(Sample 2, n=502)

The mean scores and standard
deviations for the four types of support
were as follows (Table 4) (1) Emotional
Support: Mean=3.436, SD=0.9047 (2) Esteem
Support: Mean=3.247, SD=0.9405 (3)
Informational Support: Mean=3.719,
SD=0.7819 (4) Tangible Support: Mean=3.713,
SD=0.7669. The overall average support
score was 3.529, with a standard deviation
of 0.6383. These results indicate that
informational support and tangible support
were the most frequently received forms of
support among college student-athletes,

while esteem support was the least.

Mean Std. Deviation N
Emotional support 3.436 0.9047 502
Esteem support 3.247 0.9405 502
Informational support 3.719 0.7819 502
Tangible support 3.713 0.7669 502
total 3.529 0.6383 502
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Correlation Analysis

The correlation analysis (Table 5)
revealed that all four dimensions of support
were significantly positively correlated with
each other (p<0.001). The correlations
ranged from 0.295 to 0.579, indicating
moderate to strong relationships: (1)
Emotional support showed the strongest
correlation with tangible support (r=0.533).
(2) Esteem support had the highest
correlation with tangible support (r=0.579).

(3) Informational support demonstrated
significant positive correlations with both
emotional support (r=0.295) and esteem
support (r=0.346). (4) The overall support
score had strong correlations with all
subscales, with the highest correlation
observed with tangible support (r=0.844).
These findings confirm that the four
dimensions of the Chinese ARSQ are related
but distinct, supporting the scale's construct

validity.

Table 5 Correlation Matrix for Dimensions of the Chinese ARSQ

Emotional Esteem Informational  Tangible Total
support support Support support
Emotional Pearson Correlation 1 0.329* 0.295* 0.533* 0.726%
support Sig. (2-tailed) 0.000 0.000 0.000 0.000
N 502 502 502 502 502
Esteem Pearson Correlation 0.329* 1 0.346* 0.579* 0.765*
support Sig. (2-tailed) 0.000 0.000 0.000 0.000
N 502 502 502 502 502
Informational  Pearson Correlation 0.295% 0.346* 1 0.463* 0.677*
support Sig. (2-tailed) 0.000 0.000 0.000 0.000
N 502 502 502 502 502
Tangible Pearson Correlation 0.533* 0.579* 0.463* 1 0.844*
support Sig. (2-tailed) 0.000 0.000 0.000 0.000
N 502 502 502 502 502
Total Pearson Correlation 0.726% 0.765* 0.677* 0.844* 1
Sig. (2-tailed) 0.000 0.000 0.000 0.000
N 502 502 502 502

* Correlation is significant at the 0.01 level (2-tailed).



152 Journal of Sports Science and Health Vol.26 No.1 (January-April 2025)

Construct Validity

Confirmatory factor analysis (CFA)
was conducted using data from Sample 2 to
verify the factor structure identified in the
exploratory analysis. Model fit was assessed
using maximum-likelihood estimation, with
the following indices indicating acceptable
fit: X2=758.21 (p<0.001), df=203, CFI=0.96,
TLI=0.95, RMSEA=0.045, and SRMR=0.038
(Hu and Bentler, 1999). These indices
suggest that the four-factor model fit the
data well, confirming the construct validity
of the Chinese ARSQ.

Convergent Validity: The
measurement model's convergent validity
was verified through two key indicators: (1)
all latent constructs achieved Average
Variance Extracted (AVE) scores above the
0.50 benchmark, and (2) Composite
Reliability (CR) coefficients surpassed the
0.70 threshold. These results collectively
satisfy the stringent validity criteria
established in seminal psychometric
literature (Fornell and Larcker, 1981).

Discriminant Validity: Discriminant
validity was established by comparing the
square root of the AVE for each factor with
the correlations between factors. All square
roots of AVE were higher than the inter-

factor correlations, indicating that each

factor was distinct from the others (Fornell
and Larcker, 1981).

Internal Consistency

Cronbach's alpha coefficient was
employed to assess the reliability of the
Chinese ARSQ. The overall scale had an
alpha value of 0.962, indicating excellent
reliability (Nunnally and Bernstein, 1994).
Alpha coefficients varied between 0.86 and
0.92, all surpassing the generally accepted
threshold of 0.70. These results confirm that
the items within each factor consistently
measured the intended construct.

Item Analysis

To examine the association between
individual items and their respective
subscales, corrected item-total correlation
analyses were conducted. The results
demonstrated that all items exhibited strong
discriminative validity, with correlation
coefficients exceeding the recommended
threshold of 0.40 (Kline, 2013). This finding
not only verifies the substantial contribution
of each item to its corresponding dimension
but also reinforces the overall reliability of
the Chinese ARSQ.

Concurrent Validity

To evaluate concurrent validity, the
Chinese ARSQ scores were analyzed against

participants' overall perceived support
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measures using Pearson's correlation. The
results revealed robust and statistically
significant associations (r=0.53-0.78,
p<0.001), indicating that higher ARSQ scores
corresponded with greater perceived
support. This strong empirical linkage
confirms that the ARSQ is a valid tool for
assessing the multifaceted support
experiences of Chinese college student-

athletes.

Table 6 Test-Retest Reliability

Stage 3 Analysis: Test-Retest
Reliability (Sample 3, n=43)

To evaluate test-retest reliability,
the Chinese ARSQ was re-administered to a
subsample of participants (Sample 2) after a
two-week interval. Intraclass correlation
coefficients (ICC) were computed based on
a two-way mixed-effects model with
absolute agreement. As shown in Table 6,
the Chinese ARSQ demonstrated excellent
temporal stability, with an overall ICC of
0.959 (Koo and Li, 2016). At the subscale
level, ICC values ranged from 0.76 to 0.89,
confirming strong measurement consistency
across all questionnaire dimensions

(Table 6).

Cronbach's Alpha Based on

Cronbach's Alpha

Standardized Items

N of Items

0.962

0.963 22

The results from this study confirm
that the adapted Chinese version of
the ARSQ has strong psychometric
properties, demonstrating excellent

validity, reliability, and consistency. The

instrument is suitable for assessing the
support experiences of Chinese college
student-athletes and can serve as a
valuable tool for researchers and

practitioners in sports psychology.
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Discussion

This study involved two main
phases to adapt and validate the Athlete’s
Received Support Questionnaire (ARSQ) for
use among Chinese college student-
athletes. In the translation phase, the ARSQ
was translated into Chinese following
established guidelines to ensure cultural
and linguistic equivalence (Beaton et al.,
2000). During this process, focus group
discussions and pretesting were conducted
to ensure that the items were clearly
understood by the target population,
allowing us to refine the instrument based
on participants' feedback. In the validation
phase, both exploratory and confirmatory
factor analyses were conducted to examine
the factor structure of the Chinese ARSQ
(Costello and Osborne, 2005). The findings
indicated that the Chinese version of the
ARSQ retained the original four-factor
structure and demonstrated strong validity
and reliability, making it a suitable
instrument for assessing support among
Chinese college student-athletes.

Psychometric evaluation confirmed
the Chinese ARSQ as a robust measure for
assessing multidimensional support among
student-athletes. The instrument
demonstrated excellent scale-level

reliability (Cronbach's alpha=0.962),

surpassing conventional standards
(Nunnally and Bernstein, 1994). All
subscales exhibited strong internal
consistency (Cronbach's alpha range=0.86-
0.92), confirming their effectiveness in
measuring four distinct support dimensions:
emotional, esteem, informational, and
tangible. These psychometric properties are
consistent with established support
measures in sport psychology literature
(Freeman et al., 2014), reinforcing the
instrument's validity for research and
applied settings.

One notable observation was the
strong inter-correlations among the four
support dimensions, ranging from 0.295 to
0.579. This suggests that while each type of
support is distinct, they are also
interrelated, indicating that athletes who
receive one type of support are likely to
receive other types as well. This
interconnectedness mirrors findings from
other studies that emphasize the holistic
nature of social support in sports (Rees and
Hardy, 2000). In particular, tangible support
exhibited the strongest correlations with
both emotional and esteem support,
suggesting that practical assistance often
accompanies emotional encouragement in

athletic settings.
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The results also showed that
informational support had the highest mean
score among the four types, indicating that
college student-athletes place significant
value on guidance and advice from coaches,
teammates, or peers. These results align
with Cutrona and Russell (1990) theoretical
framework, which identifies informational
support as a critical resource for managing
performance-related stressors. Informational
support is often crucial in helping athletes
navigate complex training demands and
improve their skills, which might explain its
prominence among the participants.

The test-retest reliability results
were excellent, with an outstanding
intraclass correlation coefficient (ICC) of
0.959 for the overall scale, indicating that
the Chinese ARSQ is stable over time (Koo
and Li, 2016). This level of stability is
important because it suggests that the
instrument can reliably measure the support
experiences of student-athletes across
different periods, making it a useful tool for
longitudinal studies.

The significant positive correlations
found between the ARSQ scores and
athletes’ overall perception of support
provide further evidence of the instrument’s

concurrent validity. These findings suggest

that the Chinese ARSQ accurately reflects
the multidimensional nature of support that
athletes receive, which is crucial for
understanding how different support types
contribute to their well-being and
performance. Similar to previous studies,
the emotional and esteem support
dimensions were strongly associated with
overall perceived support, highlighting their
importance in fostering athletes’ confidence
and motivation (Galli and Vealey, 2008).
The cultural adaptation and
validation of the ARSQ for Chinese athletes
yields three significant contributions. First,
it provides a culturally-sensitive instrument
that accounts for the distinctive
sociocultural factors influencing support
perception in this population (Wang and
Mallinckrodt, 2006), highlighting the critical
role of cultural context in shaping athletes'
social support experiences. Second, it
advances theoretical understanding by
empirically validating the four-factor
structure of social support (emotional,
esteem, informational, tangible) in sports
settings, reinforcing existing conceptual
frameworks (Freeman et al., 2014). Third, it
establishes robust psychometric properties
for the Chinese ARSQ, demonstrating
excellent reliability (0=0.962, ICC=0.959)
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and validity. These findings extend the
instrument's utility beyond Western
contexts while enriching cross-cultural
research on athletic support systems.

In conclusion, this study confirms
that the adapted Chinese ARSQ is a
psychometrically sound instrument that
can be effectively used to assess the
support received by Chinese college
student-athletes. The instrument
demonstrates (1) strong construct validity
through confirmed factor structure, (2)
excellent reliability (Q0=0.962; ICC=0.959),
and (3) cross-temporal stability-collectively
supporting its utility for both research and
applied purposes. The implications of this
study are far-reaching, as the insights g¢ained
from using this instrument can inform the
development of targeted interventions
aimed at improving athletes” well-being,
performance, and overall sports experience
in a Chinese cultural context.

Future research should consider
exploring how different types of support
impact athletes’ psychological outcomes,
such as resilience, motivation, and
performance, over time. Additionally, it
would be beneficial to adapt and validate
the Chinese ARSQ for use with different

populations, such as professional athletes

or athletes in other age groups, to expand
its applicability across various contexts.

Limitations

Several limitations of this study
warrant mention. First, its cross-sectional
design precludes the establishment of
causal relationships between perceived
support and athletes’ well-being or
performance. Longitudinal studies are
needed to explore how support evolves
over time and influences outcomes such as
resilience and motivation (Wang and
Mallinckrodt, 2006). Second, the reliance
on self-reported data may introduce
response bias, as participants might
overreport or underreport their experiences.
Future studies could incorporate mixed-
methods approaches, combining self-report
questionnaires with interviews or
observations, to gain a more comprehensive
understanding of athletes’ support
experiences (Creswell and Plano Clark,
2017).

Third, the use of a convenience
sample from specific universities in China
limits the generalizability of the findings.
Future research should validate the Chinese
ARSQ across diverse athletic populations,
including professional athletes, youth

athletes, and athletes from different
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regions of China, to enhance its
applicability. Finally, while the Chinese
ARSQ demonstrated excellent psychometric
properties, additional analyses, such as
test-retest reliability over a longer period,
would provide further evidence of its
stability.

Implications for Sports Psychology

Despite its limitations, this study
has important implications for sports
psychology, particularly in understanding
and enhancing the support structures
available to athletes. The validated Chinese
ARSQ offers a reliable and culturally
relevant tool for assessing the perceived
support experiences of Chinese college
student-athletes. This instrument can be
utilized by coaches, sports psychologists,
and educators to identify the types of
support that are most beneficial for
athletes, enabling the development of
targeted interventions to enhance athletes'
motivation, resilience, and performance
(Tamminen and Gaudreau, 2014). Moreover,
given that social support is a crucial factor
in athletes' psychological well-being, the
Chinese ARSQ can also be used to monitor

the effectiveness of support programs and

strategies implemented within sports
teams.

The study also contributes to the
broader field of sports science by
highlighting the significance of cultural
adaptation when measuring psychological
constructs. This research emphasizes the
need for culturally adapted instruments to
ensure accurate assessments, thereby
advancing the understanding of social
support in different cultural contexts

(Hambleton and Zenisky, 2011).

Conclusion

In conclusion, the Chinese version
of the ARSQ demonstrates robust
psychometric properties (0=0.962,
ICC=0.959) for assessing perceived support
among collegiate athletes in China.
Theoretically, this study confirms the
cross-cultural applicability of social
support measurement. Practically, it
provides a validated tool for developing
targeted interventions to enhance athletes'
well-being and performance within Chinese

cultural contexts.
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