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Abstract

Meeting the physical activity guidelines
from World Health Organization that has been
issued since 2010 and reducing time spent
sedentary provide health benefits and reduce
the risk of non-communicable diseases and
all-cause mortality. Recently, in Australia,
Canada, and United States and World Health
Organization updated the physical activity and
sedentary behaviour guidelines and extended
the guidelines to both general and special
population. The guidelines provide information
about frequency, intensity, duration, and type
of physical activity and sedentary behaviour
specifically for each age group that they should
engage to obtain health benefits. For special
population, as in the new guidelines for chil-
dren aged less than 5 years, they should
engage in physical activity throughout the day,
not be restrained for more than an hour per
time, should limit time spent screen-based
sedentary behaviour less than 1 hour a day,
and should have good-quality sleep including
naps between 10 and 17 hours depending on
their age; for women during pregnancy and
postpartum period, they should engage in at
least 150-300 minutes per week of moderate-

intensity physical activity. In adults with
chronic health conditions and adults with dis-
abilities who are not able to meet the guide-
lines, they should engage in regular physical
activity according to their abilities and should
avoid inactivity.

The assessment of physical activity and
sedentary behaviour is important to 1) quantify
volume and pattern of physical activity and
sedentary behaviour, 2) assess the determinants
of physical activity and sedentary behaviour,
3) determine whether people are meeting physical
activity recommendations, and 4) determine
the relationship between physical activity or
sedentary behaviour and health of people.

The measurement of physical activity and
sedentary behaviour should be valid, reliable,
accurate, internationally agreeable, robust
but not cumbersome, and cost effective. It is
suggested that the researchers should use at
least two tools (e.g. accelerometer and ques-
tionnaire) to assess physical activity levels and
time spent sedentary.

Key Words: Physical activity/ Sedentary
behaviour/ Assessment/ Accelerometer
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AAUALUINIIUANAITRAINTTUN N BT AT
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fowiinas agun dwinann flammoganw
vialiarwanansn fgeegiunisfiaiunszdy
nsziamnulinniigawifiasils fannamann
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Aanssuneniendadaenisiaisuiianssane
mefuAsBanIEium 7 figNNUSINTIANTT
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fansnazeuele

AA3HIATIHA wUIMeTBanIgaLNin (US.
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N15U5LHUAINTTHNNWNUURENANTTH
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Aanssunenmisuazwginssuiasdluyszaing
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LWANGANNY (Sylvia, Bernstein, Hubbard, Keating,
& Anderson, 2014) 919 e enJanauidSeu
winuasTaqu dlve) dgeone dielansine g uaz
HAUINANNRRINAIIN I IAUSTINGA

3. 9AUSENBUTRININTINNIINUAL
waAnssuilandiefissifiu (Factors of physical
activity and sedentary behaviour assessment)
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- Y3u1au (Volume) USunaunmsfinanssw
mnenengAnssniilestdelugionamils &
Vsmnaufupmandu sveznaiommn seeeni
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MApdaeiunsian 1139enT MsRRATLLL
wazmsdfiunissesmsifivdieya adeiani
Weadaety néwens Aldene anudsiy
uazszazna UM ImL N39S WAz M3
11395nA3avile

5. flgvnwasiiisiuiauvialstyns (Par-
ticipant burden) Ay3AT9AalELA FUIUAIDN
ildon annenaemany damarnmssasls
w3eeile 1B Mswinieszaeifosanianin
\w3nsil M3ligUnasasmauLUEDANNUULAN

6. ANMNATILATANTIEN DDA DB 1
Ysziiu (Validity and reliability of the tool)
ANNUBadiaTauATaeile nuneds wlusnwes
A3 lUNTUTEAUAARATIELIIAT LATAIIN
ATITBILATENIND VHNEEIAINEINITITRILATEY
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ABUULLEBUANN L
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WiangAnssuilesiiouay A 918 i Gh
218 4) eUITiNINYTEBINTEINITOYIIAIN
wwmefidvualévsela 5) Wierneanuduius
sevinfanTsunenevsengAnssnilesiouay
g0 uaz 6) tielsziiumuaSarasiius
WNINLLHS  (intervention) W%Elﬁ‘l”;LLiJiVIﬂaa\‘lﬁi’mﬁ
(treatment) FiUsEANS N MIUNTRNRINTIHNI
muuazasnginssniasielsviala
WIaNSlaUsEIURINTTIINIMB LA N ANTTH
\loefleid Ap deedaunse daudiss 310
Awsnzan fanuuiug Wuisessy wlusoud
Tiineny warlddewadan1susuiisungingsu
n3ifiaseelaYssiduAanIsunIvnIB LAY

a =

WOANTINDBTINUNULN LR IVNIZENIITAN

o«

sddusgrennn madszifiufanssunemauas
woinssuilenteiud 2 55 Ao 1) msvsudiu
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(Subjective assessment) Uar 2) nN19UIELAU
AanssunemeuazngAnssuilsadenuuysily
(Objective assessment) ﬁdi’lﬂﬂuﬁﬂ@ﬁiﬂlﬂﬁ
1. A3aefiayszifiufianssun1anisuas
wyAinssuiinafisuuudntie (Subjective assess-
ment) fia aTaeilafiUssiungAnssuilostisann
msldianudmisanuszanldsfidnsannuiy
Lildiussidulasase wu nsldlee3 seayn
WuURBUIN nMsFuMEnl wazn1IRnTe denns
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a =

winzasAanssamenie Gamslfiadesiiayseiiiu
wuuselpduiided Ao sialduns 8790
wonuezianssnd1s 4 18 awnsadalinnesd
Usznay uazenaaziiuisivansansmiunisin
Tudszannsrusivg wifdidadnda fe aneazli
sansaldldasdlufidsaneuideuengs 01d
Win uazAuzT lavanditlavieniuaiiusn
(Rowlands, Eston, & Ingledew, 1997) ¥39Ax
susntunisfviuasidlaivamnn Yiinwu
JLAVANMNVIUNYAINAINTINNWMEY (Melanson &
Freedson, 1995) 1A3asflatssifiufanssunionie
waznginssniesfsuuusate Suuusie q sl

1.1 nmadsuiufingsziriunialaen’
(Diaries) n13lEleensidaR A aIN1TaUSELAY
Yanauzasfanssumemenasnginssuilos il
wazasnsnUssiundeauiignlglulémninng
Tufinszduanavtdn Uszvdaaldee amnsa
Fuwunfanssnsne 18 warflenldiduiniaeie
winlunsyszifufanssanenieuazngingsy
idlewdle usnandinistufinglsnseduaud
auseAnldddu Fomancldtuidnuazigeany
widifadin An doveduandIniiaanggn
UsziulunsiestiufinUssimeaefianssamanie
wazsrduaNmin Snoldluaorunisaiaseiy
Uszpng hn viegueny devdfunasesvie
Hauarpeiiugiamdsde fedwaesleanide
Previous Day Physical Activity Recall (PDPAR)
(Anderson, Hagstromer, & Yngve, 2005)

1.2 wyusauaIN (Questionnaires) N5
Muvumevawiided Ao sransaUszifiudianm
PadfanIsunenBuacngAnsslandild uay
snansaUszifiunaseudignlFluldmninnsiiuin
sefuaNnin Bnilesanlaiune asnsnldas

moltsuaifidiariinisdisald asnsauenues
Aangsuene q 16 manzaniunsyUssifiufanssn
'vmmﬂLLazwqﬁnﬁuLﬁaﬂﬁoTunﬁjuﬂs:mwnimuwm
Tnal wiidedin A depeeduAuaEINNTalY
AMNIMTaANTE ANl TuAINTTRAYIN UL LK
wazmahlul#ldiungsniin uaz§gengiiasan
Fmmesuanuduazanuseanly (Rowlands
et al, 1997) WATDINTINANNTINITAUNITLS
waziinlatioanunn Usnal uazszduanamin
PAINAINTINGW 7 (Melanson & Freedson, 1995)
SnouuusaUnNenIlssuA M IS SN
Aanssunnmesazanuiieszadsaldsinitany
\Hua39 (Celis-Morales et al., 2012) WUUROLN
fvasuuy Teun

1.2.1 LUUAIUAINAINTINNIINY
UUIBIA  (International Physical Activity
Questionnaire: IPAQ) (Craig et al, 2003)
wwuasumaianmslFlunaeUszmanalssined
WanuduazdsmamMasinmn wanzaniueny
eI 18-65 U unsapunuAanITuneme
WALIAINSHUTN 7 Sufiiiusn wussuaw
flaostsviam A9 UUUBMILATLUUEY wuUs)
dufinssauaaianssumenens 5 USun 5
waud 27 da fAenadissoesnisiafansan
NWMETINAWINAY 070 wazmITnszuziaan
Mvsalunsiewihiu 0.74 srunvusuiuasiing
FOUNW 4 fANTINNNIEY SFaNsINTaY 7 Jo
fiA1AMNAiETe9n1TTARINTINNIIN BTSN
Wiy 069 uaznIIATTBLIRTeRNAILNNTITS
Wity 0.73 wuuaauaaieniussaznaiidnig
W uazszeznaildlufanssunenie  Avue
JLAUAMNVIUNGN o N Fouvuseuaauuudiuay
wiNzEmsunm s ssaudszmanianiy ue
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nauinsUssiuutediu 3 56 1) 3eeusm
wadn Ssvdufanssumemesedun ldawnsa
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N1y WURIN8TEAUAINITNNINIBUIUNRTY
LEAIINTT HNanTsuneniessfuninageiine 20
wiitdeiu wnnd1 3 Juduly wisdifenssumne
NEILAULIUNAN ¥IBLAUNINNTT 30 Wik iu
Wnnd1 5 Tudull wie fnswanmsuseing
N9LAU  NINTINNWNITLAVUIUNRIY NI
Aanssunemessdumin s 5 Suduly 93
Anensldeandiau (Metabolic equivalent,
MET) a&tiog 600 MET-uniisaaUai uay
3) s=Auvin wdadndfanIsunieniessAuniin
uaasIANINTINNNIBSTAUWINe Nty 3 Tu
warsInAuldatinatios 1,500 MET-uiinaduansi
730 ANMIWANHEIU NITLAU NANTINNNBILAY
UIUNAN 139 NAINTINNWNBILAUTLN pEvtipe
7 Tu swduldetneiios 3,000 MET-unfise
a9
1.2.2 WUUDUAINAINTINNIINNY
szaulan (Global Physical Activity Question-
naire: GPAQ) (Bull, Maslin, & Armstrong, 2009;
Cleland et al, 2014) flagifununsauailFT
nmsvulgafiuatiuil 2 ffenun 16 Ao
(GPAQ atiudl 1 § 19 Aaw) Tagldanusmie
ANNTEANlFITEs IR wasiifanssamieniy
Tuszsuanamingns 9 fu nsvienutihu mMsidu
9 uazAanTINeNIN Huan 7 Ju Feuseney
TUéne Aanssameniy Wy Anavin SLBLiIan
warANd wazdsudu 3 vhdendnlufanssu

NN warseezaadiFlunginssuilonds
(RANTINNWNVULTINIU 6 AN NAINTINNW
NEVULNITLAUNN 3 AIDIN AINTTNNNBEIN
419 6 Mow uaswginssailesds 1 Aow)
wussunwililunguausigseving 18-79 1
wuasuanaiaslideyaiisatuianssumene
sovuadagluinat sedunn Uunane vie win
Taglduuimensatauuziiinisinanssanienie
s wazazlifeyafinniuszeziian uaz
AU MET-uiisadUa1y 289ianssunieny
VA luusasFL (VUSTINIU DUSLAUNN K38
PULIA1IN) e EnasLYass e
wuuFaUaNAAIANNTiBaWiniY 0.67-0.81 B9
wuvsauawNi lnsldneludss inafidannug
LASUTEINANIAINAILN

1.2.3 Sedentary Behaviour Ques-
tionnaire: SBQ (Rosenberg et al., 2010) v
wUUEBUNUTTIuTE sz a1l lungAngTy
WesilsradUawi Feranaziieafunsldscey
nawinls (Wi, 15 widinsetaunia, 30 und, 1
Falag, 2 dalug, 3 Falwe, 4 Hlag, 5 dlug,
v 6 Faluvduly) Tufianssn 9 oene As 1) N3
alnaiien 2) Msldrenfiamesniaiflamny 3) M3
Wentusilviway 4) miﬁoua:@ﬂmﬁwﬁ 5) N3
¥9uLeNaENITUIaUETNIN 6) n1giesu
misde 7) malaauausd 8) n1avihAals uay
MuEfe war 9) Mmytlvdetusasud saUszame
vispsnlvl Tutussaneuas Tungagadenst Ao
1 9 4 Wumouuuuiieniu samusuuugauay
fonuiavun1s 4o wwussunwillHlunguauey
3273 18-65 1 fiAanuiiesresiuusauay
ﬁ”’a’qmwhﬁu 051-0.93 FANMNTENTBSUUUNEY
o lunsUsEu T UsIINAWYINGL 0.64-0.90 LA
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UsziliuTungagasdavivindy 0.51-0.93

1.2.4 dunqsal (Interview) N3
Funwaiiumiounslduvusouoin s1m1s0
U321 UUTNIUDDININTINN NN LAWY ANTTH
entiold Snvedauszifundsaudignl#lulévnn
fnstuiinseduaramtin wasilamalunisfias
SOUMNNLANIINAABLDANNTALAY §1N1T0
Yszifiudunensidinsdwivsenitveauladle
fuTauenLeLiangINE q 16 wadpelinsinau
sosfjdunualifionnusenadosiudniiodofisls
U

125 wuud1929 (Survey) lasily
azifunslfuuuaauannuazmsaunsais NGy
gnsaisg e fias s @uuualiiaeing 4
FNTaUTTRUANMND SEEsan waTIERLANY
winl§ M9ty The Scottish Health Survey
(Scottish Government Statistics, 2018)

2. 130930 Y 5L iIUAINIIUNIINIBUAS
wyAinssadisufiouuusiiy (Objective assess-
ment) A 1A3ovfiafiUszifiufanssunieneuLas
waAnssnilostsannsifiaiaviie ided As 1
Wendeeiuns3us ensunl dndnAnuazeni 1ev
HuinTimeuddy Jedianuusiughann wegunsal
Tumsszdiuiu #edia Aosrauns liswnsn
TaldnneAsznavmosnginssniosiieluung
winedle (WU UTtLANUATuIUNIaINgAnTIH
Wlondls) wasdedldfdoimay o1 mslindes
Jansldwase1u (Calorimetry) NM3&9NAn3anIg
wdeulwisene nalionglalasiausmifusandiau
Tumsasramaunsldndeausessnene (Doubly
labelled water) nslfiadastssifiunsedaulng
n3lfieIasfiatssiiudnanisdiuzesiila was
mMsUszifiuszuulauaznsivaliouiien

2.1 nMsussdiudensliadasiansld
WaWUDBNT N A 2 35neTe A mTim
Taeasy (Direct) waznsialaedan (Indirect) N5
Salaoaseiuazyszifiunsldnwdenuasssienie
s Taanaseuii¥viuainsenie fanu
wiughge usifisaniums Tszeznauu swsn
Yanslidiadszaniulden wasldmnsaadias
Toruynau Tusuzesnmstalassoutiu sxifiuns
Yszifiunslindeausasiemeannnsidusana
pandau  wazduasuaulasanladananniela
U nsldiedesdssfiumnusdfn (Metabolic
cart) usznslisglalasiausaniveandiauly
MINTITOUNTENAIUDEII MY N3 TATa
2 Asidedldfifmpilésunsfineusunisly
LA3asilaNTEn9f

2.2 n1sUseiiiudagn1sfanAlasnse
(Direct Observation) {186 As aNITOUTELRY
Tdrpudnousiuguazyszifiuanuainviais e
fansauld Tdgunsalifisstinmuaznszanumse
withdn wanzaniunsldlunisyszfiuianssy
menmuuaznginssuilosisluidn wafidedadn
Aa foeiinmsfniuesiidnsiunisyszfuiialnd
wumensyssfiulumaideniu Tdseasnauu
LRZIIAIUNY ADENFINALALLUUNDSNDDY
msUszifiudiensdenalagnsdda Children’s
activity rating scale (CARS) (Puhl, Greaves,
Hoyt, & Baranowski, 1990) tae Children’s
physical activity form (CAPF) (O’hara, Baranowski,
Wilson, Parcel, & Simons-Morton, 1989)

2.3 msvszidiudenisldiniaeingns
Msiuvaeilla (Heart Rate Monitoring) #
dos fo (Judsiddenistiuiin s1aluung
fN1saUsERuAMsIEnasUnI e AR 1Y
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o '

ez Fluwsacianssy AANulubs

[ P

N9US L AUAINTINNIT NN wedpain A

psd)}

FLUTUNINUBILATBAR UMY LuRdINasD
fnsmsiuseasiila a1l e1swal AnmASER
Ay dlafiu anssonmmenie gunafl sxiu
ilusene Ussimzeshanssy Wudiu uazune
adensldiadastasnsinidusasilaniass
1J5218UTLAUAINTIUNINNNBLNULTY  (Bassett,
2000)

2.4 A3p9UsTIiUANLSY (Accelerom-
etry) Uszifiuannissnistadsulvizesdienie
YU HNINITANNY %\‘lﬁ Piezoelectric sensors
FlisnansaUse@uld doust 1 szuy e 3 szun
wiusgueseIavlsziiiu minld 2 vde 3 szu
elFnsvaesunannees (Vector magnitude)
POITTUILTIVNG 1A3DaUszuaaLsdlasTly
ffef Ao fJruraldn Uszuauzuanasaldidalu
dmiinn lidfindhasuaana fanuglunig
Uszananags fewanldnazlnn dafio doui
v3adur doyadvilldainiaieeinannaiseiu
sansmbandeszidldnannaieds llsdoss
Tunarefifnindedu wafidadria fe A3ag
Yszifiupegulianmnsodsziduldmnifanssu
meluh wu nsieh wie mseuh Feses
nanadasfiaoufiaziinfanssunienty Bnied
TIPS (U3Eaas 8,000-15,000 UNFBLATEY)
Tiigansadszifiufianssanisneiduag fuiilé
Wy n1sendamiln sanfidenefILsefiu
Aanssufldiieedoniusuuy uazfanssniia
msldmdenuualifimadinduzesainuse @
mssnzewinuazmsdudulunesaed uas
w3avilpasiivinlilganldinsaviiaiialifinng
ety melu 60 wiil Snviedieawldete

oe 10 Halugsiatu feacldwamstssiiuld uwas
sewinnsaanla 7 Yu deefinnsanldetnetion
4 %1 (Trost, Mclver, & Pate, 2005) 1A38915215iu
anuditumsiatanssumemetfufivans fuitien
Tluitaqiiu ldud

2.41 ActiGraph: wﬁmﬁ%’gwaa%m
ansgawan

ftef AodunIaefiaffenldlung
Fananssuneme lagldanase Anagfiazlnn
wazdehiiaclnntulndiugaguinasuianes
smefiazuanedonisedsulmisnsinenisi
WMy asnsnsnlalie ﬁﬁ”’mwiju GTIM
fansaUsziuANNTILFAES 1 UYWAY y),
GT3X war GT3X+ famnsavssifiuminuisold
W3 LU (WNU X, y, AT 2) fyadavan
nauANsEaUTy 81 Tuidin Evenson’s cut-off
point (Evenson, Catellier, Gill, Ondrak, & Mc-
Murray, 2008) astiudnfinisiiloatiefidnaass
AN 100 viaetiusaund AanTsunnIesesiu
Wl 100-2,295 vivaefusaui wazfanssunie
MeTERUUUNG9T 2,296-4,011 wiaetiudaund
uazfansInseuming 4,012 wiuiusouiidu
Ty Tu@’[wnj Freedson’s cut-off point (Freedson,
Melanson, & Sirard, 1998) azifuhiinsiilesdis
fFANLNAINTY 99 mieiusiaundl AsnTan
PNMBTEFULLNT 100-1,951 mietiudeundt way
sEFULUNE9T 1,952-5.724 vitieiusiaundl uas
seumindl 5725 miteilusieuniiduly waide
Fiasenshaedasiiefiaclnndu wisediols
sansouunszuldededaauiedlussuula
FopnavilFanuuduglunsianginssndiasde
duanae uiasdufitennernslunisysediu
Aanssumenie waliuwuzilunslduszdu
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woAnsswuilenty wiasflofianansotlaetuniung
fuld ualidassanldourewtimiaine

242 ActivPAL: wanfinanalnd
AN31BAIUINT

Jded Ao \HuaIaedlofifiealdluns
Joangdnssudlontls Tnsiadeeflatazgnanogifs
naefiuzduvt ndssflefidulte acceler-
ometer LAY inclinometer ﬁLﬂuﬁﬁﬂNLWﬁ:’i’ﬂu
mm:ﬁagﬂuvi’] M3tk mMseume mMsueuluwuT
furnazogmunuiuiy 1ndasioas iadufunsd
waAnssuloatl swsalaUsendiemunile ua
fitasiasewniaeietinsawlaiinn ey
doslinaameiniaafinineslunsfiagunaniiu
iU FIFANNELAINALIURARY LATUNAUDR
zuiliwanamasviseafininasle (Shi et al, 2019)
n13¥afanssanenietusinnsaTaliainnis
Tifeyatuuazlusunsuiiniinigy Excel 3o
MATLAB

3% 0% 1%

24.3 n1slEA3astuiidssidu
AaN3suNWN1Y (Pedometer)
w3asiuinalesdnfezgnawldaguiiim
azlwn viadauin yedoiiininadeulmluszuny
Feanfufiu azimady 1 £ udidedie Ao
Yszfiuguauisinianuduasemnifiudia
anfuwszanasslunuaseanniuiuiuton
wnzasiiutn vilieeefialianisaysciiiu
FUUA1ILG (Bassett et al, 1996: Mitre,
Lanningham-Foster, Foster, & Levine, 2009)
ward1R9r YT IUTTEEIIMSAUsN AN
3nIMeuEy Seuihduaufniiduas
AMALELEN uiszazANITaeiITuSiuwaly
fenoninalumadusvhiinsyssdiuses
nenspunadsstuiiuldasnsoysedfiu
16 (Bassett et al, 1996; Crouter, Schneider,
Karabulut, & Bassett, 2003) SnatAIaaiuiing
Tisunsausnszrimsiunaznsds wasldld

wuusauaN (57%)

funsal (31%)
sumpalBeinnguidn (5%) (31%)
Tl ingusaeh (3%)
SUNUNGN (3%)
uvusauausaulall (0%)

FunHaIMeINIAWA (1%)

awi 1 MsUszifiufanssumenenazwginssaiiaeilenldludszmalng

i Liangruenrom et al. (2018)



NsmsImermansmanmuazguan U0 21 aUuil 1 (unaIaN-egy 2563) 17

gnesnuuusiieysziulszimaeianssudu q
waNIINMITHY settaIasiufiialuasiinig
waASIUAIUANLUTI AR vl inaniednla
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uasiiinfanssaneniy avwalifliaansayssdiu
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FLUY (W.A. 2530-2559) ¥av Liangruenrom et al.
(2018) wuawlnaiinsieiieatuianssume
e Aniusesar 80 waRnssuilesily 3eway
6.7 LLazié’ﬂﬁ”’aﬁanﬁumamﬂLLazwqﬁmsmﬁaﬂﬁo
Souaz 13.3 dulnainmsysziduianssumeny
wazwgAnssnioeislduuuasuoadavay 57 14
msfunmsni¥osas 31 uardu q (i 1) dan
foann THaTasileiaanuisouaziadaaiuing
wiisulnalduuuseuos GPAQ uay IPAQ
fmSuUsEInAlNg  NIENINIIBIIUTDUAY
glneunesustuayunsaaasugunwle
FaudafuiiarivuauuImeianssuneneile
AL TN INYBIUITEN BUMNUUINNTDIDIANNT
audelaniifvualSdous ad 2010 Hudusn
LALANITUILIAUNINITUNNBURLWOANIIN
dlesfivlaelduuusauain WHO GPAQ atfuil 2

1w 1

il 16 40 snniige disldiunguiatvunaing
Tasgninoadfuiemna sonuidelszaniuas
RIAN NINBIRBNAAR NTENTWEBI1TUFD URE
NANINGIABFN

a5 indnsflousasaiiaiiiedafuasdodnie
wananeiu nafazidsniadasiiolaanldalseils
fegaszavArnsnsUsziiiu uas Jadusine quile
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Abstract

Purpose: To study the effect of sport-
specific movement training on agility and speed
in young male basketball players.

Methods: Twenty-six male basketball
players from Udonthani province, aged between
15-18 years, were recruited for this study.
They were divided randomly into two groups:
the experimental or specific movement training
group (n=13) and control or traditional movement
training group (n=13). Both groups were trained
3 days per week for 6 weeks. The general
physical characteristics, agility, and speed were
measured before and after training. Dependent
variables were analyzed using pair sample t-test

and independent sample t-test. A significance

level was considered at p<.05.

Results: The agility and 5-meter speed
in the experimental group was more improve
(p<.05) than in control group. However, the
speed at 10 and 20 meters were not significant
differences (p>.05).

Conclusion: The specific movement train-
ing program is more effective for improving
agility and 5 meter speed than the traditional
movement training program. This indicates that
the specific movement training program can
be used as an adjunctive exercise for improving

agility in young male basketball players.

Key Words: Agility/ speed/ Basketball
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Abstract

Purpose: To study and compare pacing
strategy and stroke characteristics of swimming
performance between male and female swimmers
in Thailand national games.

Methods: The subjects were 256 swimmers
(males 128 and female 128), competing in the
final events at the 45" Thailand national game.
A single-camera at 50 Hz was used to collect
swimming race data. Dartfish software was used
to analyze the pacing strategy and character-
istics of swimming performance. The mean and
standard deviation (SD) of characteristics of
swimming performance and percentage of the
pacing strategy variables were computed.
Independent t-test was conducted to identify
differences between male and female swimmers
with a significance level of p < .05.

Results: Our results revealed that an average
of percentage of clean swimming time was the
highest when compared to other pacing
strategies (61.94-72.19%). The percentage of
start time was higher in short distances (50-
100-m) while a turn time was higher in middle
to long distances (200-1,500-m) in both male
and female swimmers. The swimming strokes

were higher in male than in female swimmers.
Stroke rate was also higher in 50-m breast-
stroke swimming for male (64.36 cycles/min)
and butterfly for female (58.65 cycles/min). No
statistical significance difference in stroke length
was observed between gender with the highest
value in 1,500-m freestyle (2.54-m) for male
swimmers and 800-m freestyle (2.26-m) for
female swimmers. In addition, the highest stroke
index of male swimmers was found in 50-m
freestyle (461 m?cs) and 200-m individual
medley (3.87 m’/c.s) for female swimmers.
Conclusion: A pacing strategy and stroke
characteristics analysis of swimmers participated
in all events at the 45" Thailand national game
has demonstrated statistical differences between
gender, swimming styles, distance of the
races and pacing strategy, The results obtained
from this study can be used as guidelines to
design a swimming strategy and an individual
training program in order to improve swimming

performance.

Key Words: Pacing strategy / Characteristics

of swimming performance
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Fumaun1sAfiunsive

1. et fun i deshse (Survey
research design) wazl@uun1snansaunasesssu
N3IINAULNTINNITANINTUNRTHFITNATIRY
Tusiysd aminendoysw Woudl 8 funaw 2559

2. tufinnmnsudsiulagldndasiufinan
finnd 50 WBSmuuuvguliswau 1§ aweds
M3799 Tor et al, (2014) fouaadlugid 1

3. MINAFBLVINANNTIEN (Rater reliability)
Tu 2 guuyde

3.1) NMIAATIEAMLUIAUIRIRINNS
5‘;me:ﬁﬁagamnm{lﬁnﬁmﬁaLﬁm (Panning
camera) NUILVULIADBINILINTU (Official time)
Taald8nsRansNIUIATBIANNLANANNTENIN
AR89 9958031 Magnitude based
interference (Welsh and Knight, 2015) Wil
RsananNsiiasisorNieszasnsia Tasen
Laf‘\'iﬂéffsLLﬂiﬁ’mnmﬁnnmﬁmezﬁﬁagamnmi
TndpefifnafuszuuaIIaInsIted wui
fANNUANEITU (Very unlikely) 71 0.11-8.1

32) mimwaaummLﬁﬂamaoﬂimsﬂ:ﬁ
(Intra-rater reliability) Tunsazsudslaonsing
w10 addlundaziuds (McCabe et al,
2011) URsBUAUILAUANNEDAANDIDDINDA
AU (Cohen’s Kappa, ICC) MMHNLUININDDY
Fleiss Levin and Paik (2004) wuin #AW
aaﬂﬂﬁaaagj’lummﬁm&iﬂﬁﬁoﬁmn (0.43-0.76)

4. madaTsEeyaINNdesIRlalaelusunsw
Dartfish ielilumsimunuasszyfusnagns
u,a:@mﬁﬂumwaammmmm‘tumﬁwmfﬂ
fauandluguil 2

5. mansendayalulysunaniiasnziam,
wazasfUsznausdlunisied BUU Swim-

ming race analysis LLatﬁLﬂiﬂzﬁﬁagaLﬁaﬁ’lu’Jm
meanadsluudaziiuls

m3lasziiisya

1. nAFBUNITWINLIILDLUNRTRITBYA
naEmELLa:@mé’ﬂym:mmmwummim’[umi’hmfw
pp9nguiswiuuiazenslasliadf Shapiro
Wilk test 289UUs (n<50) wuirdayaiinig
wanuaviuulng (p>0.05)

2. ApTermNaiflaemAiuIoaar9f
ﬂs:nauﬁmnaqwﬁumsiwﬁw Aady (X) waY
frudsauannigu (SD) VOIAMANHIL D
ﬂ’J’]?,JN’]N’]inﬂ[uﬂ’]i’j’]ﬂﬁ?ﬂadﬂﬁuﬁ’laﬂ’ldﬁL°§l”]
wreiulusauderusiRdsnemsa:s 8 AU U
WIRY 32 5N (38 16 983 LAz 16
T8M9) Bedansudeiumuszifisumsutediunes
ihemafiamsugeiuimuienndedl 45 sean
InwduazEMTUS et IeUsEIng (Federation
International de Natation: FINA)

3. AenerkasiUSuuifisuaniuiosazand
mﬁﬂiznauﬁmnaqwﬂumﬁwmf'] ALodBLaL
a"suLﬁmLuummzm@mé’nvmmmm’]ummﬁn
Tumsheihsenireinfmethmeuazinfin
PemdlaslHain ttest Wy 2 nguiltiudase

PR

affu (Independent Samples t-test) fiszauile

°

AN WEDA 0.05

WAN13I98
1. mﬁﬂsznanﬁmnaqm%‘lums'hﬂﬁ'm
MmnmsfnEuaziIsuisusrIetiniwzng
waztinimvdelu 4 a9dUsznauvian un 1ian
Pa9n139anin LA umMIIe aildlung
ndud  waztafiidlunsunsrauassdnidudy
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A15799 1

Aadeesiarasdlsznauiifedosiunagnslumaite (Pacing strategy) 2eviinfimidl

EN9INN TN TUAR WASTIRASIN 45 FITAWNNT

vivitw  swer nadildlunis pvalue  nadililu p-value AW IHIUNMS  p-value WIaME1  p-value
20nM2 (%) n9918 (%) NINAUAD (%) WUty (%)
¥ vl ¥y A e v SRR Tk

Wixlag 50 2384 2410 012 64.69 64.28 0.09 - - - 1147 1163 022
100 1128 1165 0.13 63.14 63.26 012 19.79 19.58 0.0 5.80 5.51 0.17
200 549 512 021 63.25 64.98 0.04* 2872 27.29 0.04* 254 2.61 0.32
400 262 273 012 6235 62.39 013 33.70 33.60 0.32 1.34 1.28 0.19

800 - 1.29 - - 62.17 - - 35.89 - - 0.64 -

1,500 0.66 - - 62.23 - - 36.72 - - 0.39 - -

RIS 50 2416 2438 043 6447 64.53 0.43 - - - 1137  11.09 -
100 1075 958 006 6534 69.40 0.02* 1810 1576 0.01* 582 5.26 0.08
200 543 525 013 62.73 62.97 01 2891 28.80 0.15 293 2.98 0.54
ny 50 2223 2323 0.04* 6742 65.48 0.02* - - - 1035 1139 0.04*
100 1126 870 0.01* 64.04 7219 0.01* 1946 1432 0.01* 524 478  0.03*
200 4.90 495 021 64.66 66.93 0.04* 2766 2557 0.02* 278 255 0.02*
ﬁLﬁva 50 2457 2187 001 6246 66.59 0.01* - - 1297 1154 0.02*
100 1120 1055 0.03* 6194 64.08 0.01* 2050 19.78 0.04* 6.37 559 0.02*
200 5.06 501 034 6242 62.72 021 2967 2941 0.43 2.85 2.86 0.54
L?].EJ’JNNN 200 485 299 0.01* 6227 77.60 0.01* 30.37 18.02 0.01* 251 139 0.01*
400 227 212 021 65.13 68.21 0.02* 3144 2855 0.03* 1.16 112 0.21

*p<.05

NATNA 1 Fouanedaierasiosarad
Usznovfifdasiunagnsluniyieiwssinim
fidsamnsutetuimudsfndedt 45 sepan
nNE 4 avdUsznauvianlénn La1zaINIeansn
nafiilunshe naidFlunmsndusi wazna
flflumaincrsuassidndud ansoagdlddod
Ao

1.1) LIa1PednseanfiAaisrasiauas
WernAwvimsudeiuluszoene 50 was (W5
AlAd 18 23.84% v 24.10% ; n3THee e
24.16% Wiy 24.38%; NU: ¥ 22.23% VAN
0323% : ffe 1918 24.57% wie 21.87%) e

gogalumsheiide 50 waslutininiane
(2457%) uazlumsieiinssdes 50 wasly
Wnfinmds (24.38%) lawSuuifipuiusiady
295pEaradIAITBINNIEBNMIlLMIEBN YN
(328779 50, 100, 200 WAT) TALED (3raeng
100, 200 LuA9) wazviAEInaNIUIEEENNg 200

LI

WAT WU JANLanagiueg it AN

<

80ANIZAU 0.05

1.2) waidlunsie Seniuzesieuas
Tunsuteiuseoz i (50-200 LuAT) PBNUNAWN
mauazinAnmdengsnin 61.94-72.19% o
infimneisgeaalumsineny 50 wing (67.42%)
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A9l 2 ARREAUANEILTBIANNEINTIOIUNITIEUY (Stroke characteristics) BBNARITILN
FNITUDTUARIUNTRATIN 45 F9BRILNNE

Y1318l I WA SR p-value SC  p-value SL p-value ] p-value
(sou/unii) (ﬂ%\‘l) (1im3) (Wns*/5au*3U)
%8 56.79 18.32 2.21 461
50 VDI 54.33 033 4g57 069 2.07 032 3.86 0.14
%8 5122 18.75 2.24 428
100 VDI 4857 034 yg57 0% 212 0.09 3.60 003"
:é - "ﬁ’lf_l 4812 oo 17.57 o 2.21 o 3.01 -
© VDN 46.36 ' 20.07 ' 2.08 ' 3.34 '
%8 40.34 17.82 248 411
400 VDN 41.32 077 pozp 007 20 0.09 3.30 003"
800 vy 3895 19.67 225 326
1,500 %78 37.20 ) 18.00 ) 2.54 ) 4.01 )
%8 56.47 ) 19.00 ) 1.90 i 3.39 i
50 VDN 5127 016 5000 042 1.90 1.00 3.09 0.20
né %8 5324 1857 1.88 312
'g 100 VDN 41.02 001" 4950 034 217 0.15 322 069
%8 4052 18.07 225 3.40
200 VDN 36.39 009 yggg 062 225 0.97 3.19 049
%8 64.36 2579 1.58 2.69
50 VDN 55.99 001 5755 040 158 0.94 2.31 0.16
2 00 "ﬁ’lf_l 47.80 oio 2163 . 1.95 - 3.02 oos
VDN 4562 ' 23.88 : 178 ' 2.41 '
%8 3494 18.28 2.44 3.46
200 VDN 38.14 003" 5457 014 1.99 0.06 252 0.09
%8 59.13 19.69 2.00 4.02
50 VDN 58.65 086 ppgp 007 176 0.06 3.00 0.10
g 00 "ﬁ’lf_l 5431 - 2263 - 1.94 ois 342 ore
= VDN 53.79 ' 2419 : 179 ' 2.85 '
%8 4872 21.82 197 312
200 VDN 46.93 049 5388 023 1.84 032 2.63 021
%8 4176 17.72 225 349
§ 200 - 4263 026, .y 002 002 0.15 386 0.13
=
-2 %8 45.83 20.07 1.92 2.81
- 400 VDN 38.71 003" 5ogp 008 2.11 0.08 2.85 0.84

*p<.05
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myAseluafeiifiingussaeivaniu 2 Useidu
fa (1) Lﬁaﬁﬂmua:Lﬂ%ﬂmﬁﬂunaqwﬂum‘mﬂ
Wl 4 sefUsznauwdnliun Aadvoasdosay
nazednIeand aiEluniine el
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Abstract

Purpose: The purpose of this research
was to study and compare the kinematics data
of track swimming start during short and long
flight distance in male university swimmers.

Methods: Thirteen male swimmers from
Chulalongkorn University were recruited for this
study. Each swimmer performed a track swim-
ming start with a maximum start speed ten
times in which the shortest and the longest
flight distance were chosen for analysis. 3-D
kinematic was captured with four markers were
placed on vertex of the skull, tip of left middle
finger, tip of left iliac crest and head of left
fifth metatarsal based on the Plug-In Gait Body
Marker Placement. The paired t-test was used
to compare differences in kinematics data of

short and long flight distance. A level of sig-

nificant was set at p-value < 0.05.

Results: The results showed that the
horizontal velocity at take-off, take-off angle,
flight time, entry angles, and time to entry were
differences (p<0.05) between the longest and
shortest flight distance. When the flight distance
increased, the flight time increased but not
time to entry. However, the horizontal velocity
to entry was not significant different between
two flight distances.

Conclusion: A long-flight distance (about
2 times the height of athlete) is more effective
in allowing swimmers to enter the water

quickly compared to a short-flight distance.

Keywords: Swimming Start / Track Swimming
Start / Kinematics / Flight Distance
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HEAUNNAATISE A 0.05 TEun szuznielunis

T

ON-BLOCK PHASE
(movement onset on the block
to the last contact of the feet
from starting block)

gﬂﬁ 2 MIANATISINWALULNANT LU2I9N1T08NG
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gand srpriiailumaasedn nlunsasgil  auzesni wazywWluniseandd wud Liflanw
srpzn lunIyaln wazansluntayaln  uandeiu duaaslunisd 2
udllalUFeuifisuA1afsTa9ANLITIUUITIL

a5 1 Aalsuasdmidesuinasguzeslayaiuguseeiidrsinidenemun

ﬁagm‘g‘v’ug'm X SD
218 (@) 21.31 1.89
RUGY (L BUALUAT) 176.31 7.54
vhmin @Alansw) 7410 8.94
sastlanane (Alansuramsnauns) 23.83 228

A159N 2 Lﬂ%ﬂuLﬁarwhLaﬁﬂmm%’agamoﬁmmﬁnﬁ FeninNIseanfILULWINITIaNT B9 INg
fign uazmIssendwuuinihmassaznelnafigaiminfimanansavils

HioyansAun@ng mseandscacing msaansszaclng t p-value
X SD X SD

JegEMIluNIeans 3.29 0.39 3.89 0.53 -6.84 0.01*

(1Ne19)

ANNITWUITIUDULEDNED  4.23 0.46 447 0.41 213 0.06

(WAIFDIUT)

ylum3nani 26.57 679 2800 542 157 0.14

(D9611)

seazalunIanaf 0.28 0.06 0.33 0.06 557 0.01*

(Guf)

snlunsasghin 37.26 454 3362 405 432 0.01*

(GNGR)!

stzAuNIRATh 0.34 0.04 0.30 0.03 479 0.01*

(ui)

auElumaymh 273 0.45 3.21 045  -483 0.01*

(WaIFDIUT)

*p < 0.05
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anUTeNan1TINe

MMMINANEN ARATEIANNLS
WTIWIUTEENAI  sTwiwnieanfuuuini
Whawszaznelndfign uazniseenfuunwin
whawszzslnadign wuibifiaauansneiu
pgndiddunwaiffisiy 05 doliaanndas
fusnafguiisely uidewSeuifisuaaiees
FEEAUNTARYF  SEniNmIsanfuuuin
dhmaszzmslndign uazn1seanfLULIh
dheaszaznalnadign wuhiiaauanserii
pgndiddunaiAfissdy 005 saaAdaiy
auNAgIuinely SeeAumenadsuaziBaadeluil

1. AABT8IANISIULUITIVIUZDENGT
srwhemasenduuuiindimuszsemalng
fign wazmseenfuuuwimhuinauszaznalng
fign wubifianuuanseiy sty dede
g lumseends woilifianauanseiu e
ananszaznsluniseanddusgiudnyuzg
dugnuingnzeinimiieh (Ui wasdnsu
PBNINARN) anaudoussmasndande masmn uax
JLAUNNHEANMNNINITOVOIUNARY  (Lyttle and
Benjanuvatra, 2005) d9sanadasiy Axnsud
uaztgd (Guimaraes and Hay, 1985) na12in
sraenan1seandd uwannanusediunuly
21m1A UszaumIainsiSeuiuasnsingdu i
Tusnueihinfmassi dodusnananlii seoy
nemspenfifiuansei a19aziinandnuus
NWYARRLUMITATITNG MITATIN BT RBEEN
LLa:mmzaogﬁw

2. FeRpesszazAUNIABM 32N
nseenfuuuwinihinauszeznelndfige uaz
nseenfuuuwithhmsszazmelnaiign wy

LI

fruuaniniusteiite s dunea ALy

0.05 MNMINARBINLT NTBBNMLDULTINUILTN
muszuzmslndfigaiiinafresszaznailunis
appfidundinssenduunii AT
nalnafiga asananniseenduuuwinii
muszpzningige fimsndeufizesyaguinas
WavuzaguLwiusaninsaauiludeid
3NN (Murrell and Dragunas, 2012) 39vinl¥dl
sraznNlugnIeandNwiunIElan uasae
nalunsaesiiidundy fnansedsuln way
L’Jmﬂﬁﬁ%mﬁﬁ’m’i’l (Lee, Huang, and Lee, 2012)
anduiusifianudduiuginaeudmiulilu
maiulszansnmiunssanda

3. ﬁ?LQﬁUﬂﬂGHNTuﬂﬂﬁaﬁﬁjﬁ’] FENINNT
sanfuuuithwihauszaznelndfige wazns
sansuuuinhnauszaznelnafign wuind
ANNLANANTLBENITRFREATITL AU 0.05
NMINARBINLT MIeandmikuuwWiniiag
seozmalndfigafidnadsosyalunisasgifinn
ninseenfuuuiniihaaszsznelnadige
\lpssnandnsznsiefeuiifindeafeiusuuy
gasmsiedeuiiuuulysianlasluneildndsong
AsTELNNTEINIIAABUR nanAsiandwge
fuiusfanduuin yainsansensiafouiiag
mauyniifisunetioonii 45 sern Tugluuuns
wdeulynil Waszazmslunssandlnd ez
Tumiaanﬁ’sﬁg\an’mzﬂtmaaanﬁaﬁina (Alptekin,
2014) Tasnmspansuuuwinidimusseenslng
figpaziidnuuzansdivuzosniuunlés (Pike
start) Fovhliflunsasgifidnndn deanw
Salunsyenirfigs (Kimer, Bock, and elch, 1989)

4, @hLaﬁﬂmaaizﬂ:Laaﬂunﬁmﬁw FEAIN
nseanfuunwiihmaiiszszmelndngs uaz
nseenfuuuwithwhmsszazmelnaiign wy
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fruuandniustiitef dunea ALy
0.05 MNMINARBINLT NTBBNMILDULTINUILTN
mwszaznelnaiigadidafsssszoziailuns
ymhiiduniniseenduuuiniuinaszezm
Tndfige ilosinanylunsasginiidindiaes
mssenssrszlnadidnuusiugmunan waai
Wiuddneuznsdnssidouieniesazunind
sunszushaestinfmfesisliiayUnaussann
drunds aefludnuouzindsah (Kiuchi, Nakashima,
Cheng, and Hubbard, 2010) MNANBULN1IIN
suifaumednwuziildaausean (Drag
force) fiAnminszyiusone  sonalrszes
nantunayeifuduag (Costill, 1992: Kimer,
Bock, and elch, 1989)

5. @hm&iwmmmﬁﬁummmﬁﬂ LRI
nseenfuuuwinihinauszeznelndfige uaz
nseenfuuuwithhmsszazmelnaiign wy
fruuandniusteiitef dunea ALy
0.05 MNMINARBINLT NTBBNMILDULTINUILTN
muszuzmalnafigaiidiaiessaansluniayn
ihilgenhmseendauuuimininmaszaemalnd
fign 17.58% (loganann misansauunini
mwszpzmelnafigafidadezesyniunisaansiai
geninseandnuuiniinnsrsznelng
LLE\]tﬁﬂ"]Laﬁﬂ?lﬂx‘lag‘ﬂuﬂﬁadg‘l}lﬁLﬁﬂﬂ’j’]miﬂaﬂﬁ’l
wuuwihihmuszeenelng lasasfisnsuzoe
sauzeanduuLlie SefiszAnBnmdniiuuy
510 ilasanssliitninigalunisasgi
(Entry angle) l§fnd1 Sniainfimdeiszozinan
Tun1saswda (Flight time) fiuunin Tunisdause
wievjasaash usnaniusvaowaliAnanualy
nsavgihldiSinimseendiszesing vilviAn
AU syeings

S5UNaMTIeE

srpznlunTeanda (Flight distance) vu
FuUsRd Ll Ivilsiidvuayss dndnnaes
m3senszssinfimilunsuteiuinehsy e ui
sowasaiiiadlfonusmesthmdoanimiotas
nstaasulnalii %aagu“[umiaanﬁwmmi
pONAILULINUTINAINAIT AN ML DDIAF
AuzpaNFILULLAY (Pike start) FasfiUseinnmn
AN (Flat start) ilasannansldiinanasia
agu’[umimf;jﬁﬂ (Entry angle) l&fndn Bnsodnimn
faflszpziaanlun1sasuda (Flight time) fiuaunin
Tunﬁdmmtﬁav&aﬁamﬁﬂ usnaNTUANBUE YD
fvuzeanduuulds aztelinimainise
aothldiEind1 Femseendhfifidssindnmiazds
walvinauslunisasgiige Tasniseandail
UszinBnmansilszuzmslunmsesndilnaiigawi
fisansovilsiuszana 2 wihpesanugereninfin
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Abstract

Purpose: The purpose of this research
was to study and to compare the effect of
star excursion balance training with and with-
out ankle disc on balance in young basketball
players with chronic ankle instability.

Methods: Twenty-two young male bas-
ketball players between 13-16 years old from
Assumption college participated in this study.
Twenty-two were divided into 2 groups (n=11/
group): the experimental group (Star excursion
balance training with ankle disc, SEBTR+AD)
and the control group (Star excursion balance
training with ankle disc, SEBTR). Both groups
were trained three times per week for four
weeks. Ankle functional performance tests and
balance tests performed on Biodex Balance
System SD, were taken before and after the

experiment. Data were analyzed using mean

and standard deviation, and t-test was employed
to determine the significant differences of the
data before and after the experiment and be-
tween the experimental and control groups.

Results: After 4 weeks of training, there
were no significant differences in balance
variables and ankle functional performance
between the control and the experimental
groups (p<.05)

Conclusion: A star excursion balance
training with and without ankle disc could
lead to improvements of balance and ankle
functional performance in athletes with chronic

ankle instability

Key Words: Ankle sprain/Chronic ankle insta-
bility / Star excursion balance test/Basketbal-
|Abstract
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anudiunuazaadrgasilani
N1TUIALEU289519N18R NN LRUARITINY
W ndign Ao deui Tasawzetis dawhunas
(ankle sprain) Andulszunu 45% (Kaminski et
al, 2013) Fedulvgaziiansuiadudiauinumag
MeFUUBN (lateral ankle sprain) 3nn3Eulu
(medial ankle sprain) WaLddAIINISLAANITLIA
Buthgee 73% memdsainmsiadainua
Tuadousn auimuniunmzanaliduassde
Lﬁ?L%B%’G (Clark and Burden, 2005; Holmes and
Delahunt, 2009; Kaminski et al., 2013)
snnzoenisiiadeinuwaniuiialéan
vaes g liud nmsfidwihmgudnduly (Fore-
foot adduction), &uiirdanguidmiesulu
(Hindfoot internal rotation), ALSILAS AN
Yaneinas (Plantar flexion) fisnniiuly v
n3daviyuspdai (Inversion) uazaian13ia
muaanmoﬁmuan (External rotation) faniiu
agumsmﬁaulmmmiwmﬂ lyaguddasnes
umeidausaniEniudiawin iAneaRe
merslaTaa3vTadulimeiuuen (Lateral
ligament complex) (Clark and Burden, 2005;
Chan, Ding, and Mroczek, 2011; Martin, Dav-
enport, Paulseth, Wukich, and Godges, 2013;
Borao, Planas, Beltran, and Corbi, 2015) Tag
Qﬁﬁﬂ’ﬁﬂiﬂ’]ﬂﬁﬂ‘ﬁﬂLﬁ’lLLWs’\l\‘lf\f’menj (49.3%) 3in
wunsadulugiimdsauinn Tasawcegng
Befimfiauaglusun uasimmszmiiieziiiade
\evsiansunadudainumasgs H9annauidei
KunwuIARIunainausadinisuiadudein
uwasgetls 41.1% (Martin et al, 2013) 1flagan
vainauaatiuinfifinisuine f8neaunis
LﬂﬁauﬁammaLﬁaomnmmﬂlﬂﬂmﬁu SR

159ANNLSY LazNTRAANNS IRt NNZTUTUARDA
LNNNILZNT (Hoffman, 2008; Boccolini, Brazzit,
Bonfanti, and Alberti, 2013) Fawiulddaiaui
YnARuainaueain1TiURsuLyadianienis
nRaufinRaAnAINTTuTNTY %WWLﬂummrﬂ‘[ﬁ
Infimunanaueaianmauasuie sty
fonasaanliiuaImIenadans (Mechanical
instability) wazaNlsisuadlunsldu (Func-
tional instability) Faaruliuasnenamans
(Mechanical instability) [funaanidufidaszning
nszgngniaviliinsiedeulmassdoiniuesen
msiadeulmzesieme Fsasimunlugnmsiia
A lisuaszasdainlusuian faunsiaa
Tsisiumslunsl91u (Functional instability) &9Ha
AN TaBuL AT UL T T EMLaT NN
e \inANNUNNTDIIBITL UL R MM TTUTRY
Hasafitiaidin (Ankle proprioceptive), M33UAIN
S&nu3rnumiy (Cutaneous sensation), AINISY
Tunsihduaudseam (Nerve conduction
velocity), 328ZL381IUNNIADLAUBITDITEUY
ﬂi:ﬂ’mua:ﬂﬁ’]mﬁa (Neuromuscular response
times), mimuaumimom (Postural control)
LLa:ﬂ’J’mLL‘?J\‘JLLN“IJENnﬁ’mLﬁE] (Muscle strength)
Famsdssifufennuunniosresscuulssamng
fulvasdiosn anmaiiadainunasganniada
T#anann3dnifenfiunisiedoulnizesiose
(Kinesthesia) LLa:mwﬁuﬁaﬁia"ﬁm Tfintens
wnasulmza9I9ME (Full range of motion; ROM)
Tmﬂﬁvﬁv‘hﬂ'\ﬁmm:ﬁﬂﬁaﬂﬁ’sLm (Active ROM) Liia
@gun’mﬂﬁau\lmmmﬁmia (Hertel, 2002; Gutierrez,
Kaminski, and Douex, 2009; Czajka, Tran, Cai,
and DiPreta, 2014) forhs ieiRanuunneas
vingaiusruudssammsivizesdesis asvili
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Wadmnsmiugunianssin msfuianuidn
yasdadefnUnd l¥nnssuimsiedeulnimes
TWMBAALUNRA (Clark and Burden, 2005; Gutierrez
et al., 2009; Roijezon, Clark, and Treleaven,
2015) Forulutgnimmnanaussfinudnsnsiin
mIuaiudaiuwasge s iianzay
Tisfuasasdoiingoss dowaanisaiuaung
marﬁhquﬁmiLﬂﬁauﬁmmﬁ;mquﬁmwmiwmﬂ
(Dynamic) 39A3l#5UNTSNIIMINIBAwLITR
Taglysunsunsiuyadsjoiiuniswaussoy
seammsiuivesdiese, nsmuanszuudsEam
wazndaile warmsfinmamssshdeits s
sdnlunsaniladudooasnisiisdoriuwasng
16t 30-50% (Boccolini et al., 2013; Czajka et
al, 2014; Barao et al, 2015; Riva, Bianchi,
Rocca, and Mamo, 2016) yaanadasiuauide
POIFALNU LLACAUE (Hootman, Dick, and Agel,
2007) flfiauadn AsazinsAnszuulseam
mysusasdadelldlulusunsunisiuy fioan
fanmaiiansuadulasannzdawn (Riva et al,
2016)

gl FenilRs uazAme (Chaiwanichsir,
Lorprayoon, and Noomanoch, 2005) l#inuwuy
neasauamSBnAatuLa s (SEBT) auilu
wuvAnamsidniAatuiaumsuile (SEB train-
ing) lapvinswSeuifisunanisiinseninewuy
NATFIULAZHUNNATT WS UEm S nAaTuN
aumnsuty duna 4 &av TudnAwisey
Tsasougeeny 15-22 I fiflinnzdohunasinse
2 wuh ngufildsunsRinuuusnasgusmiuams
Bndatunaumsuts denmeasuiisnistu
979191A87 (Single leg stance test) wollamn
(P=0.002) waslan1 (P=0.007) LarAUszansnw

Tunswaunausuasiunisléonn  (Functional
stability) ma\‘rﬁaLﬁﬂﬁﬂdﬁﬂﬁj&ﬁiﬁ%ﬂﬂﬁﬂﬂLLmJ
MATFIUBEAEY nmanadonan I
Renldiam$iBndati viaumnsuile ARdnBuL
FuRuiruduwouiinlunsiaussuuyssam
m3suizasdose wWisuiuiumadssandldams
BnRatuuiaumsuisiniusaulAafas dodl
é’ﬂumufluﬁuﬁa@ (Soft surface) 3pazisani
Huiniilsishuag (Unstable surface) delunusiiu
n39fransa i duFITUnIuNNINTIFATan
w3a3zuvUszamnisiudvesiesedidainld
laganaziinnislouuydveasadussaimsy
ANEEn uazimadUszamidmaeilodunss
(Monosynaptic stretch reflex) LAN1IINNIUITIN
ﬁ’umaﬁwuﬂszmwLLatﬂﬁwLﬁa (Neuromuscular
co-contraction) LiinduiilaBunsefuuiuAna
(Soft surface) usna Nt ATETeI0n LwHou
wazAUe (Roijezon, Clark, and Treleaven, 2015)
WU mi‘ﬁ';lnLmuﬁmiLﬂﬁauﬁmmﬁgmquﬁmwm
smpuuiufaflusiuag (Unstable dynamic
system) Tunsfinnansesh (Balance co-ordination)
finalun1simussuudssamnisiuizecdede
(Proprioceptive)
nnUsdeptivasamBnifatuunaningui
(Star excursion balance training) LazAMUNNITA
iupasiuinilsisuay (Unstable surface) Gafild
naEn uddeiiseesnsfneSeudisude
AHUANAWTBINA UNITHAIUINITAIVANNT
maé’hquﬁmiLﬂﬁauﬁwaaﬁ;mquﬁdawmiwmﬂ
(Dynamic) SewiNMInasaULURUAITLTivhng
AndeamSiBnifatustaumnsudls fuiufifl
suasdiy amsBniAatuuiatumsuieianiy
wauARARA TurinAmiuanauaaifinzawls
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Abstract

Purpose: The purpose of this study was
to examine the acute effects of squat jump
with different weights on peak power in female
volleyball players.

Methods: Ten female volleyball players,
aged between 18-25 years old, volunteered for
this study. Each subject performed three
sessions of the weighted squat jump at three
(i.e. 0%, 10% and 20%
of 1 RM), separated by at least 72 h. Each

different conditions

session consisted of repeated 20 squat jumps
interspersed with 5 sec inter-repetition rest
periods. The order of test was randomly
assigned and counterbalanced. The peak
power, force and velocity were measured
using the FT-700 power system. Data were
presented as mean and standard deviation
(8.D.) and performance variables were analyzed

using One-way ANOVA with repeated measure

followed by the Bonferroni as a post-hoc test.
The level of significant was set at p-value<0.05.

Results: The results showed that the
average peak power of jump squat were
significantly higher at the load of 0% and 10%
of 1RM than that of 20% of 1 RM (P<0.05).
Although the average peak force of jump squat
at the load of 0% of 1RM was greater than
that of 10% of 1RM (P<0.05), the average peak
velocity was higher at the load of 0% of 1RM
as compared to the load of 10% and 20%
1RM (P<0.05).

Conclusion: These results indicate that
the unloaded jump squat is the most effective
for eliciting peak power during repeated jump

squat in female volleyball players.

Keywords: Peak power/ Volleyball players

Corresponding Author: Dr.Suttikorn Apanukul, Faculty of Sports Science, Chulalongkorn University, Bangkok,

Thailand; E-Mail: Suttikorn.A@chula.ac.th



NsmsImermansmanmuazguan U0 21 aUuil 1 (unaIaN-egy 2563) 77

anudiunuazaadrgasilani
Anneataduaaduimilasuanuiauuas
lefinsusslumsugedusedusneg snane gy
Finud (Sea Games) WLBsunNg (Asian Games)
TodnTninud (Olympic Games) Way NISLzaTU
Fauzndlan (World Championship) ARBaLRE-
uaaL‘fluﬁmﬁm”mmﬁﬂﬁnmﬁugmﬁdﬂﬁ@wmm
9819 1HU MIESW neu msaiaiugney B
uiasinezazldnisnstlantiadialiiensedau
sugnldonndu szifuldinfinneaiadusaaziios
THanuansalunsnszlan (Jumping perfor-
mance) & winwes fal glaarin uazfinass
(Wagner, Tilp, Duvillard, and Mueller, 2009) WU
11 Tunsnsdlasfiininieataduealunisudeii
ﬁma’fluqu 110 89A7 UBNINTLEWINSA LaTALLE
(Sheppard et al., 2011) l§na131 ANuEINI9D
Tunsnsclanfinnudrdnlunisousnnsuaedy
WnAinieaiadusafisianuainisalunisnizlan
asvldSouiuEesrasnsny MR uas
mMIafintusanadaiuLRyoT (Medeiros, 2014)
ladaaguinnanstlanlunisugdeduieaiaduos
Usznavdne msnselaauden 44 Wasidud nszlam
au 39 Wesidud wazlunisnsclandsn 17
WosSiBuR uaziwadd ASENSU wazue3 (Purkhus,
Krustrup, and Mohr, 2016) na1ainlun1suaedu
Jsaduea finsnsclandsnuaznsclantlaeiu
Uszanas 115 aSsuaznmansclanay 85 ase
nndnsutedy svwiuldininiRieaaiuaasy
Fossasoldnasassluniloinadnisugediu e
m@ﬁﬁfﬂﬁm'saaLaﬁuaaﬁhﬂuﬁmﬁwﬁo (Power)
Welnsnaclamiuldssansnmeaannnsutedu
Ty qvin gnes usspflunide dufivinsal
(Poothong and Intiraporn, 2017) N&1331 WAY

(Power) \JuadAUIENOUTBITNTIANIWININNET
fuusiuineciddyegrniezaninfing d
udazauasfiinanuamnsailivifuiusgiy
silnmpadulonduiiefiininfoguaznsiindon
sasiinfmifioaunauasifseadulonduile
wisntiu uaziiedunswaumdmeend e
Fefimsfndeisa1eq wunsinlaeldusesiu
(Resistance training) dunsiiniauinadnuude
LWssuarnasTasndmiadeasynsfintugiuans
2893519M8 (Lower body) Fensuaaalifiudonts
iinzasussuazndssandsiofiuslominnd
sunsnraslinansglanluuunfegedu (Vertical
jump height) gﬂLmumsﬂnﬁmmﬁuwﬁanﬁmLffa
5ﬂ3‘1_]LLUU%ﬁx‘lﬁ‘ﬁ’]ﬂLﬁNﬂ?ﬂNﬁ?NﬂiﬂIuﬂﬂiﬁﬂﬁ’J
apandiieds nsiinuuunaalewndn (Plyo-
metric training) (Jun1siiniaifinanisalunig
viadzasnduiile uasdefiguuuunsfinihitsiogy
wwunsiindaetvin warnsiinndtlawn3nan
HaNHEUE e ot e RN EITRINdN
ioldanntu wessa alau Tolussust wsoad uas
0RUTU (Harris, Stone, O’bryant, Proulx, and
Johnson, 2000) #sguuuudilafinegluilaqiu
1w miﬂmmﬂﬁ’mﬁnﬂiﬂﬂﬂ (Squat jump with
weight) Fotfunsiinfisnunsafiangs wazau
wousweendaile samdennuslunivad
gaendanile nnsAnszesseNiiuay 1A
@L‘Lla% LazAy (Hoffman, Ratamess, Cooper,
and Kang, 2005) wuinmsuuniwinnszlan
sasnifinA LU suaT s IR N T
Tae wanes wazAmuy (Baker et al, 2001) Wuh
Anwminfisnansaau waslafigalunisuun
dwiinnsclandoanuminlugas 47-63 wWesifud
209 1 9715180 (1RM) §RAARBINLLONNT WAS



78 Journal of Sports Science and Health Vol.21 No. 1, (January-April 2020)

A151391 (Bompa and Carrera, 2005) fiuzii
nsuundninnstlaaiewmuindondsile
asldanuminedlugiog 30 fv 60 wWasidud a4
1 158N whdeilnds wswes alde Tian
WRzAME (Thomas, Kraemer, Spiering, and Volek,
2007) fwudanunindidiigadviriuuni
winnselaniaiaumaandwislumesy Ae
30-40 (Wasfud 289 1 915108 wazinAndAe
30 Wosifud 289 1 215N Tuznsfimawesd
WATAMLY (Turner, et al. 2012) ANwindl 20
wWaSidud a9 1 2158n aansaimuwaals 1
waAnANeRUAMNMTNA 30 wWasidud vee 1 015
B uananil auvn 20 Wosidud 2e 1 ans
B feaansaRaiaaEnhrumin? 30
WaSidud 289 1 9135188 seeiidadduneaii
Fonoandasiualau wazAue (Stone et al, 2003)
wudn sziueEvinfissnsowaumaldffige
famnumin 10 Wasifiud 29 1 oSN Tueue
frosh unAdad n3Uian wazunAlus (Cormie,
McCaulley, Triplett, and McBride, 2007) Wu1
amnavintumsuumivinnsslaafisnansaiaun
wislddiigade Tifimsliiminaeluinimsnd
WaUaR
lasananusinnsalunisnsclanining
frdyfudninieaadues wenanil dWniwn
teaaduaa Fasfinensclandy «q iy Fevilrnas
duanas folu WazheimuamEsnIalunIn
selanvasinfinieaiadusands laeininn
teatadupaldynluniansclan 110 e {39630
finwaulafias@nwazasnisuuniminnsclon
Afdandslutininleaadvaands lasdnig
fvuaanNvintugie 0 & 20 Wesidud vav
1 01580 Miagwlunianstlan 110 e iefiez

Walurwaslun1suunimtn nsclaaluiinivg
tealadupavdalifivsr@nsnwanniign

InqussaeApeINs e
LA DNANDUHNATUWAUTDINITULUNUIALIN

[

nsrlaagilisauninnuanAeAuNAdawaalu

v

Unineaedusand

ANNAFIUIDINNTINY

wisgegaasmsuuniminnstlaafianu
nin 0 wWadidud 10 Wasibud uaz 20 Wosibud
29 1 915188 Tuiiniweaaduaandeiiauan
Finaru

o

ABmiiun1539e

NANAIDES

9
1 o 1 v A

nansat el lun193TAseiiulnArA

9
g

teaadusamavdeingety 18-25 ¥ Lifdlsn
Uszans Faldannisidanuuniatzas (Purposive
Sampling) 91434 10 AU INNTAUIUTUIANGN
fMBE19INAT LAY TAUATLAUANNARIA
wRaUWiniU .05 S1unanmeRey (Power of
test) WU .08 UALBUIADDIHANILNY (Effect
size of test) Wiy .60 uwaziiailasiunis
gaumeesnguiingaslingusangia 2 au
onNe 12 aundsarniuinisudsesnidu
3 @0y MwABmsguAlgiuLde  (Simple
random sampling) Iagudasaduazyiamdauly
3 WoulwieiBgasiay

namnsAadan§idnsaanid

1. Wudniniieatadusandeiifieny
Je1ing 18-25 U1 fidseaumsailunisuteduaging
Yoy 2 U



NsmsImermansmanmuazguan U0 21 aUuil 1 (unaIaN-egy 2563) 79

2. Lifilsmlszdrin Tsavnla Tsmanueu
Tafin Tsavevufia Lifloin1suiaduguusenseis
i Fawh azlwn wagvas dewdhsannsiae

3. UnfinMeatadusandefanuudonse
Mugmilussdvfisansauwomiminusgy 110 a9
uiwBsedumnegluvnduaseldlaishni 15 wh
BatWIING?

4. fanwadaslalunisdrsanlunisidn
uazBudasunluluduseuidniinnmsive

5. §3mAdednalidnsinnsidedusns
FINNUITY

inunnsAadan§dininideeanainns
33w

1. hamggaideminlilisnansading s
mM3esiald Wy nsuaduangifivg wisd
am3Qute Hudu

2. Wrsmnaneaaulinasuiisauns

3. liadaslalumsidnsinnmeasssis

Funsuntsiiunsise

1. AnEAuAd1 MaNN1T NOBYURsIIUITY
fedng

2. NUUUUNATDUNRIGIFATBINITUUN
imiinnstlastuinAneaadusandslliignes
AAAl SN 5 U LiEASINEBUAMNI LAz
wdrilaugeanadad (10C) lasdiads 0.83 G
LAANINANICHN

3. amulumsmngniieene uazAnRaNngs
FBHNANINUTNNIARLE

4. gadasladsmuasfinuaniinminod
Aot lesunsuseaziBeaisufiilunmesey
waziivdoya uazasunlumisiousnsnin
Hugan

5. Fahwin @lansw)

6. YINISNAFBUNIAINNLDILTIVBINRN
W82 (1 RM Test) 209ngNAI0EN0

(%

7. uunnanaseulasfifsanidedesuun

%

dhminnslaadsanamindiuie 3 UL
13enauUAIE

Uit 1 wmbminnsclanfianamin
0 wWosifud 2e9 1 0258 (Hunsnslaalae
Tifminanmeuen)

g‘]JLL‘JJfIJﬁ 2 wuniwminnsslaafinana
win 10 Wesidud 289 1 913516u

g‘]JLL‘JJfIJﬁ 3 wpniwminnsslanfinana
viin 20 Wesidud 289 1 91351du

8. gusetradingunaasslasisnisgs
fpguuuite lagAdusanuiadu 3 ngw
fey ilenszatensmasauuAaz LY Bof
nagavazdinalunmswnlisindt 72 alussia 1
sunvulasutemaneaey fedBnstnaandiy
Counterbalance randomized design

9. yhmanaseununimnnsclasluedes
WA 700 WIB5BEN (FT700 Power system)
fsznoudiy weWiwds usdafn walpaLiu
RN (Ballistic measurement system software)
UHUATIITULTINTEUNN (Force plate) LALA
wasaIEAILUY (Position transducer)

10. dmansneaaeuilliide wasgegaLady
ngaqmLafii'ﬂLLazmwm%agaq@Laﬁﬂmf‘umﬂ:ﬁ
doyaneaif

m3lansviaya

ihiegafiléinAnseilasldlsunuaoa-
Funofiiomaadneod

1. @nady (Mean)

2. d’JuLﬁﬂ\‘lL‘JJuaJ’lmg’lu (Standard deviation)

3. AATANNLANANTESWEIGINA LAY



80 Journal of Sports Science and Health Vol.21 No. 1, (January-April 2020)

Ln\agaqﬂLaﬁﬂLLazm'mL%'Jgoqmaﬁwmumnﬁmﬁn
nsclandisanumiinaeiy laenisiasizinanu
WS aniin Sath (One way analysis
of variance with repeated measure) WINWUIE
AMNLANANTUATIINIUTBURBUAMNLANENY
Dunegdwifesuauinalsil (Bonferroni)

o o

4. fmuasERUANNTTREueaiAfl 0.05

HaN15I38
RN RN RIORH LRI NS b PN R Tab]

191 + 0567 1 Anadpvestimnuiiy 547+
481 Alan¥u AaivraemANuudowssduims
Wity 2.18 £0.249 fdudailansy sauamaluy
M99 1
InMamAssUNLIINIsLUNtInns Aty
sluuufl 1 war 2 Hemasgegaiafsuinnii
sluuuil 3 egefiduidneaiafisedu 05

A a

sduuui 1 Jeussgegaadsnnndigduuui 2
ptefitiadAymealinnsedy .05 sUuuun 1 &

o Y

AMANNEITIFARALINNNIFULLLN 2 uaz 3 BEg

q

asefl 1 Aale doudsswunnsgiuzssiudsdoyamly danaudousednimszesfidninide

AuANsUz eI X SD

218 (D) 19.1 0.567

vmin (Alansa) 54.7 4.81
AANNLIILTITNRNS (Tdusanlansu) 2.18 0.249

A1397 2 AwRpuasd U dBUUNIATTUTBIANAIGIFAWRAE |INFIFAWRAE LaTANMTIGITALERY

Tupnzuuniminnazlandiy 3 JUuuy 2avidniinisy

g1l WUUN 1

gmmuﬁ 2 gﬂwuuﬁ 3

(0% 1RM) (10% 1RM) (20% 1RM)
wé’agoqmaﬁ's (T06) 2279.24 + 74.36 222200+ 73.29 2043.24 + 54.66™
usag\aqmaﬁ'ﬂ (6u) 2012.37 + 103.53 1880.71 + 67.86* 1974.13 £+ 76.85
ANNISIGIFALRAY
(WAIFRIUT) 2.05 +.060 1.69 + .052* 1.57 +.038*

* sUuuuil 1 uanaan suuuuil 2 agneiitban

o o

NNadAT 05

K

AN v o

NNadAT 05

ALY
" sUuuuf 1 uend1ean sUuuuh 3 ededivbanAnmeaiafn .05
ALY

¥ stuuuil 2 uanaan suuuui 3 aeneiitiban



NsmsImermansmanmuazguan U0 21 aUuil 1 (unaIaN-egy 2563) 81

aaa [

Sia AN Naifnseiu 05 Fouanalunised 2
anUsIBNaN1I Y
naieiifaunigiunsidei WAIFIFADDI
mauuntivtnnsslasiinamin 0 wWesidus 10
wWasidud war 20 wWesifud 2e9 1075 8n Tu
Uninneaaduaandeaziduanseiuty Fe
namTTuildnanndpsiuannigiu Tasfinsuun
dminnsclananuin 0 wWesifud waz 10
WoSifud vov 1 9158n Hldmasgegatade
NnnIanardn 20 wWesidus a9 1 8151w
athefildduneadffissiu 05 Vel iipen
inmsuumimiinnsclanfianamin o wWesisus
war 10 Wasidud va9 1 0518n Hunsnsclan
Fruanaminditosniinisuunindnnssland
Aavin 20 Wasifud Fesewalianuiiin
Fudusnnnimsuuniminnsslaafianumin 20
wWasifud Femanndosiunaniiddeiinudn ms
wunhvinnsclaafinamiin 0 wWesidudues 1
21510 u ﬁﬁhmmL%agaqﬂLa&iﬂmnniﬂmmunﬁﬁ
winnsdlan Aanavin 10 wWosidud uas 20
WosiFudes 1 975188 musdu wazmIwunin
winnsclaafiaavein 10 wWasifudoes 1 915
B Jeanw L%agdqﬂLaﬁﬂuﬂnniwnﬁsLLunﬁwwﬁn
nsvlanfiananin 20 wWeosidudres 1 a15i8x
ageipddunaiffissiu 05 LazNITHUM
minnstlasfianunin 0 wWasifudaes 1 01518x
ﬁﬂ"}ngoqmLaﬁ'iﬂmnn’.hmmwﬁn 10 wWodifud
289 1 87580 agndiudduneainfissiu 05
auzfinisuunimdnnsslaafinanumiin 10
weSifusmes 1 o5l AAusegegaatslsiuen
Aefunisuuniinidnnsslanafiaaundn 20

wasifuduas 1 915168 INWANITNAFDLLAAIL
Wudrnsuundndnnsslandsanundnies
iRldAASgegaaniininndn Sedenalit
ﬁmwé’agaqmaﬁﬂmn N1 (Power = Force x
Velocity) uazwasgegaaisazanaaiiiaiiaais
wintu Gesoansasty Jiu uazams (Bevan
et al, 2010) Aldnanadn Awdogogeiuduagiy
LIILATANHEITIRIEANNTD RINRAENITRRINWES
gogalél Faflofiusernmeusniinantuasyiili
r»muLfnf,gaqmmaLLazlsiaﬁuﬁiaLﬁuﬂitﬁw%nww
ThfuAwaogagals

S5UNAN3INY

msuunbmminnsslaagioainamin 0 uas
10 wWeiifudaes 1 o5l liRandsgegn
wnninsuunindnnsslaagisanamin 20
Wosifusoes 1 915188 uenanil doviliAauss
gegaxInNIANnln 10 Wesidudzes 1 813
B uwashliiinanadagegasnnianamin
10 uaz 20 Wasidudves 1 a15idu

HalaUaLUZIINNITINY

1, miﬁmsﬁnm‘iunajuﬁmsmﬁL{’luﬂnﬁﬂﬂ
Jaalatiuaaty visefiwiduifinngnslanadiesy
ARMoaladusa

2. msfinsseuifisussninenisuuni
winnsclaauuuseiissuaznsuuniminnsclon
WUUHAINN

AnANIINUsENA

vAa o 6

FINB78TDUALNNTAN D19NIBUASFRTURYY

U 9

Tumsﬁﬁé’ﬂﬁﬂaﬂaﬁmquﬁuu: UATTRTUANM
Iﬁma:ﬁnﬁﬂnaaLaﬁuaannvhumﬁmw‘huﬁa



82 Journal of Sports Science and Health Vol.21 No. 1, (January-April 2020)

Justned iliddeluadsivssaunadisa

BNA15D19DY

Baker, D., Nance, S., and Moore, M. (2001).
The load that maximizes the average
mechanical power output during jump
squats in power-trained athletes. Journal
of Strength and Conditioning Research,
15(1), 92-97.

Bevan, H. R., Bunce, P. J., Owen, N. J., Bennett,
M. A, Cook, C. J., Cunningham, D. J., and
Kilduff, L. P. (2010). Optimal loading for
the development of peak power output
in professional rugby players. Journal of
Strength and Conditioning Research, 24(1),
43-47.

Bompa, T., and Carrera, M. J. I. (2005). Peri-
odization training for sports. Champaign,
IL: Human Kinetics. 259.

Bompa, T. O., and Calcina, O. (1993). Periodization
of strength: The new wave in strength
training. Toronto : Veritas Publishing.

Cormie, P., McCaulley, G.O., and McBride, J.M.
(2007). Power versus strength-power jump
squat training: Influence on the load-
power relationship. Medicine and Science
in Sports and Exercise, 39(6), 996-1003.

Cormie, P., Mccaulley, G.O., Tritlett, N.T., and
Mcbride, J. M. (2007). Optimal loading
for maximal power output during lower-
body resistance exercises. Medicine and
Science in Sports and Exercise, 39(2),
340-349.

Harris, G. R, Stone, M. H., O’bryant, H. S,

Proulx, C. M., and Johnson, R. L. (2000).
Short-term performance effects of high
power, high force, or combined weight-
training methods. Journal of Strength
Conditioning Research, 14(1), 14-20.

Hoffman, J. R., Ratamess, N. A., Cooper, J. J.,
and Kang, J. (2005). Comparison of loaded
and unloaded jump squat training on
strength/power performance in college
football players. Journal of Strength and
Conditioning Research, 19(4), 810.

Poothong, S., and Intiraporn, C. (2017). Acute
effect of complex training with different
repetition and rest interval on peak
power, force and velocity during jump
squat. Journal of Sports Science and
Health, 18 (3), 63-72.

Purkhris, E., Krustrup, P., and Mohr, M. (2016).
High-intensity training improves exercise
performance in elite women volleyball
players during a competitive season.
Journal of Strength and Conditioning
Research, 30(11), 3066-3072.

Sheppard, J.M., Dingley, AA., Janssen, |., Sprat-
ford, W., Chapman, D.W., and Newton,
R.U. (2011). The effect of assisted jumping
on vertical jump height in high-perfor-
mance volleyball players. Journal of Science
and Medicine in Sport, 14(1), 85-89.

Stone, M.H., O’'Bryant, H.S., McCoy, L., Cogli-
anese, R., Lehmkuhl, M., and Schilling, B.
(2003). Power and maximum strength

relationships during performance of



NsmsImermansmanmuazguan U0 21 aUuil 1 (unaIaN-egy 2563) 83

dynamic and static weighted jumps. maximum: influence of resistance and
Journal of Strength and Conditioning gender. Journal of Strength and Conditioning
Research, 17(1), 140-147. Research, 21(2), 336.

Thomas, G. A, Kraemer, W. J., Spiering, B. A, Wagner, H., Tilp, M., Duvillard, S. V., and Mueller,
and Volek, J. S. (2007). Maximal power E. (2009). Kinematic analysis of volleyball

at different percentages of one repetition spike jump. International Journal of Sports



84 Journal of Sports Science and Health Vol.21 No. 1, (January-April 2020)

ms"amsﬂ:ﬁﬁagamoﬁLul,uﬁﬂa’[miwmsmﬁau‘lm"[ﬁﬁﬂ

AYRAINITDDNALULNIUUNINN

tiiaa 889" 1@d 19T uRsUIUAT 1W3ywnily’

'AUEAINEAARSNNSARY IRIRINTAINYNINGNAY

Az MENNUNTR NNINBINLFERLURRNNTZLNYSA
Received: 10 July 2561 / Revised: 17 April 2562 / Accepted: 10 March 2563

uNnAnea

Taguseaed iefnsuazSeuifieudoys
nMedsndngzasnshehlfimasnsclasiisvey
malnduazseezlna (A maximum effort) %79
34911:1"1 uazzrelah

Batiuns3de nanfataduininndng
ﬁﬁmﬂmqszmw 18-25 U 97U 6 AU JANMN
aulalunisnslamhuvuidinindag (A track
start)  UWAZLABLENTINNITUINTUTEAUARIULAITRA
AR Inende viensugeiudtehBenus A
wrisuszmdlne TagldinAmnsslambuuuwinh
whanadfiszeclnduaclng tufinawmswaieulm
’Iﬁﬁﬂmﬂné’aammﬁgﬁmu 6 6 YNTIATER
nsndeulnadlelsunss Qualisys Motion
Capture Lﬁamitﬂ:ﬁﬁw:mﬁnﬁqﬁmﬂﬁaﬁﬂ
s:ﬂ:ﬁtﬁmoﬁnﬁqﬂmnﬁaﬁq JLHEMTI SR
ASausn ANl wasauy
Frenblgnh vhmsBeuieusiede saudesuu
WATTUTBIFINYSHINE serinadaulalasls
ManaFauATIBg (Paired t-test) WazipuLiisy
dahuihliine 3 spunsesienisiesed

AUUIUTIUMS R siaTath fvusseiuay
ffpddunwadffissiu < 005

WAN13I98

n1snszlandnfiszeslnadonalsz ey
ﬁimuauﬁwmﬁnﬁqm tpunindiowsuudisuiu
nmanselaafiszecing TuznsiiszosnefiGume
mﬂ%LLiﬂlﬂandfﬂasjwﬁﬂfﬂéﬂﬁmmaﬂﬁﬁﬁi:ﬁu 05
aalsAnin anuslunusuliuandneiu
wananiinisnsclaaiisro=lndfiaausaluuun
TUIBINTALaLil 1 teundiseuit 3 agned
s dunwaiffissdy 0.05

S7UWaN13338 manselanthuuuwihi
Gl’]&l‘ﬁi::ﬂZlﬂﬂIﬁL’m’]Tuﬂ’ﬁgﬂﬁé’]\b\iLLﬁmﬁi’]\W’m
nanstlanfiszezing agrelsfiniuninstland
sravlnadenaliffsus uazhastlesningeens
fonaliigianludiveansitipuniinisnscland
seplnd

AEAL : BInaraRT/ANNAN /A yAUY/EN

el

Corresponding Author: 819158 AS.WUAR WiuWllY AusInamansn1ing qmammﬁwﬁmmﬁﬂ NLNW

E-mail: nongnapas.c@chula.ac.th



NsmsImermansmanmuazguan U0 21 aUuil 1 (unaIaN-egy 2563) 85

KINEMATIC ANALYSIS OF UNDERWATER UNDULATORY
SWIMMING PHASE AFTER A TRACK START

Panadda Leeyang' Saowanee Woravutrangkul’ and Nongnapas Charoenpanich'

'Faculty of Sports Science, Chulalongkorn University

®Faculty of Physical Therapy, Huachiew Chalermprakiet University
Received: 10 July 2018 / Revised: 17 April 2019 / Accepted: 10 March 2020

Abstract

Purpose: This study aimed to determine
and compare the kinematic data of underwa-
ter undulatory swimming (UUS) after a short
and long (maximum effort) distance jumping.

Methods: Six male swimmers aged 18-25
years old were recruited for this study. Each
swimmer had experienced in swimming
competition at either the University game or
National game levels. Each swimmer was asked
to jump with a track start at either a short or
a long (farthest) distance. Six underwater high
speed cameras were used to collect data at
a swimming pool. Qualisys motion capture
system was used for data analysis. Maximum
depth of head and foot, a distance of first kick
from a start point, a horizontal velocity of
gliding and underwater swimming phases were
recorded. The mean differences of all dependent
variables were compared between jumping
conditions by using a paired t-test and between

three underwater kicks by using one-way

ANOVA respectively. The statistical significant
was set at p-value < .05.

Results: A long-distance jumping produced
the lesser depth of head and foot in the
water compared with a short-distance jumping.
Whereas, the first kick was start at the farther
distance during a long jumping compared
with shorter jumping, the horizontal velocity
was not significant different between conditions.
Moreover, a short distance jumping showed a
significant less horizontal velocity of the first
kick than of the third kick.

Conclusion: A long-distance of track
swimming start showed no difference in time
to gliding the water, but produced the lesser
depth of head and foot in the water than a
short-distance jumping. Thus, it can lead to

the lesser time in a track start.

Key Words: Biomechanics/Kinematics/ Gliding

phase/Underwater leg propulsion
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Abstract

Purpose: The purpose of this research
aimed to study factors affecting consumers’
intention to employ personal trainer services
of fitness center in Bangkok Metropolis. Spe-
cific purpose to the personal trainer factors are
the factor of expertise, personality factors and
interpersonal factors.

Methods: The samples include 400 cus-
tomers who used personal trainer at fitness
centers in Bangkok. Questionnaires were used
as research instrument. The data were analyzed
using descriptive statistics including frequency,
mean, and standard deviation. Research
hypothesis was tested by using multiple
regression.

Results: The majority of respondents were
female, 26-35 years old, worked in private
companies, bachelor’'s degree level. The result
showed that the personal trainer’'s expertise

and the interpersonal relationships were likely

to affect the willingness to choose a personal
trainer. Whilst the personal trainer’'s personal-
ity did not seem to affect the willingness to
choose a personal trainer.

Conclusion: The factors affecting con-
sumers’ intention to employ personal trainer
services are the personal trainer's expertise
and the interpersonal relationship. This occur
due to the personal trainer's expertise both in
practice and theory in health care aspects.
Those help customers to achieve the goals
and exercise safely and that is what customers
need. For the interpersonal relationship, this is
caused by care good human relations which
include enthusiasm, and willingness to provide
service. This is an important part to make
customers feel impressed and would like to

repurchase the service again.

Keywords: Intention to employ / Personal

Trainer / Fitness center
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Uszaunsalveviindoudiuyans waansd
W'iJLﬁuTugﬂﬂ”’l \Jufu (American College of
Sport Medicine, 2011) usndewuinddom wu
N3350 3BUN U INIUANMENTINNTANATEY
fuslaa (FAL) WU FUTENaUNITUNLLIA
wmsgrulunmsihifinaaudiuyaaailaifinaag
ANHEIlELINsgnd ALESuNsLe
W§UaINNITEBNANRINE (Prachachat, 2011:
Online) W3pfANTBURIUYARRLNUVINTTIUALH
wiumsvheene  unuiiziiugunmlunisli
UIMT  URSWAILIANIAINEINTOTDIAULDY
(Prapapichai, 2017)
wilsluAsfazaailymeonanie Annians
sunsnvesiiinasudiuyena fausnsdanse

AnmRBIMsugenmasinlduing nade
Tusunsuni1seanindeniefiuisanfuaain
FNMEEBIFNIBLINMT Nadszifunaganmuay
FNTIONIWNNNIEY  N1IEIBFIALASNITUTH-
wennaliesdu Adduifnasudiuyaaaly
Anuadunassosinunimesey  wazldsuly
Ysznavimdnwanaantiun1sfnefdanunian
(Mekthon, 2007)
UsemAfletinsanaatiiiinssusessssuumnng

TIuAUNINAUTY ninH
WU AUTENINITEANMAINELNEYITBINTNN
(American Council on Exercise, 2013) LaE
MRBIBANRASNIIARUAIDLNIAT  (American
College of Sport Medicine, 2011) vHudiu

°

foudanuianuannsnazsiduiladenafy

16 o aAda

Tunmsmzdaienginaoudiuyana uaidedian
vaneiladeiisdnlunsdaienifinaouduyana
U YARNNWIBNERNTBURIUYARR ANENITUS
seninoyana Liasanfuiladeivinlignépes
euiislFusmsiiinasuduyana (Brotherton
and Evans, 2010)

Tnayainnmifzeviinasusuyaas dau

o

MiandiaaNlseivla iaauiewala way

Y

fAuARTIAUNSIHUSNNT (Hutson, 2013) L1

v a

ndnAudnInSeRnuTdunes SwuERnaeu

. D X =

uyARRiyARNMWAR ldgnAinaNysziiy

q q
v @

Ta andfienazadasldusnsiausduinasivi

Y
i MiadRnaauduyaradiyadnawin Buud

wanls Wufies wioaiezlduinsuigndn ud
gnaziinanufisnelauaziiaviauadia suih
anBanginssunaidenldginasusuyaaaluiign
(Brotherton and Evans, 2010)
duihdsarudniusssniyaamiu - 1fu

a

Hageiiugufivhiiiaanusaiilodunislingou
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Wnnignéazidenidiffinaeusiuyanainde
\Hevpaeilnuaiduines (Brotherton and Evans,
2010) Tawiladuiiaziilfifinaiuassninions
ané vhldsansosnengndlild Wumsienlald
inwen3yela nsenwsdvan uazaudnlagni
(Melton, Katula, and Mustian, 2008) azt#uléin
faspiifanuadgiliiannueesndnaluns
fnwgndn Faiuileduiiddrilmananudsla
Tumsi@enlduinsifinasusiuyanaludign
agwlafimalutagiudefioddedmouls
anlutseimelng fdsadesiuanadilalunis
Wenldusnsginaausuyans 1wy 9uidezes
nATUNS Aefwednnsal wazymn AvAdfd
(Kittipongphakorn and Tingsabhat, 2012) fiFnm
BavanaAaiurasiuinsuazandnilaiua
Bumeiifeaiuausnsusifivlseasfuagiing
ponidne aehslsfimasuidedudiolals
nainsinsaniumsdadanginaeuduyana
inanufifinissusessedvuunmadiuntd
uazdolalldvhnmsfnmangiiieedelusunsusen
mMasnmeiuginaauduyarauniey §1u03d
289 Thongjinda (2014) 3avanainlaazansly
mslduimagiinaeuduyanatugudsanmainiy
Tosondduillsinsdnmiawzandnitlufian
THsnsimuadunss uadalala@nuiamsi
wedslusunsueanmdsmetuginasusuyana
WazdUITe2eY Sirisakkasemporn (2015) L6
AnwiSasyainnmeuenuazinyzANAN
snsnasnasianisfniulaienldagindudalu
sonusanmdsne Selaildvhnis@nenluaandnii
Falusunsusanidsmefuginaaudiuyana
Tawase usd@nwilugiieandidonieifulszen

wintiu
FoduifiofiansananenAdelulnefisiuan
nduislainuifenddesuladivinnisfneans
sandnfinuadumesilfnedelusunsnnania
mefuiinasuduyans uaslfinasinisiasun
Tumsdndenginaeusiuyansananiiuifing
FUTDITTAUUNUITIR LU ATENINITEBNMAINE
Wiean3gaLIN (American Council on Exercise,
2013) WARZINYINULITAEAINITARIULAIDLNINY
(American College of Sport Medicine, 2011)
sugiildusnsginaeusuyaaalud ANl
fazidenliusmsginasusuynnaninou
Toeluoddeluadoildogaitiuhmnuniy

[

AU ANFANNEINNTD YARNAW ANNRNITUD

%
o

FERIWYAAR IINMTNUNIUITTUNTINUITEN
Tunazsotszina wudiladeie 3 i iy
lademaniignnaafeuazianuddy (Brother-
ton and Evans, 2010; Chiu, Lee, and Lin, 2011;
Hutson, 2013; Melton, Dail, Katula, and Mustian,
2010) wazHaN LTIz URwaliy
ANFBINszavgnA lumsdanidginasusu
yaasluansuzle Tususiiyaasiidiosnisaziiy
Rnasuauyarasasniwa T duwImly
nMswaAueY uazgareiofunuimeses
fuamstumsdndeniiindeusuyeaaifdnuus

\Jundaaniszesgndn

TnquseasAraINTIe

\ofnuniladefidenasoanuddalumsiden
THAmsiinaeusuyrrazasanBniinuadunes
TuangemmwanIuAs
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ANNAFIUVDINTINY

favudrumnianuainnse Jadudu
YARNNW uazilfafiumnduiusseninoyans
maovﬁﬂnaaudauqﬂﬂadowasiammﬁ”’o’[ﬁflumi
Wenlduimagiinasudiuyarazasaandnilniua
dumesluangemmaimiuas
BAilun1de

msfnIsedidunsidoideansa (Survey
Research) waclfinunisiansanasesssunsive
INAUENIINNITAINTUNSEEITNNITITeIUAY
nguanaau gai 1 9WIaInsaiuminende
Susoudlatudl 24 funpu 2561 N1IRTIIEBL
3nvilafideldiuuuseuniafiaiieiu
\upp1adilinEuaz AN NTINNIENTIRMNAl
dwu 5 viw uileasessuAuRsIsesdom
Tagnsmadsiianuaenadosszvitemanuiy
Taguszaed (10C) IfA1ANnIvaINNIInTIRaDL
famamen 10C Wiy 099 wiavaNTugIde
TFuuusaunNNYNTaFaUANNTE (Reli-
ability Test) Taensheaeimenandszanasan
289ATBUTA WA 0.91

NaNAIBEY

sundnimiadunesiliusmsifinaoudu
yAARLULIANTIMWAYILAS Aifleny 18 TFuly
T 400 au FPHdeldfmunauiaietieen
naiamswzsanseduauesunu (Krejcie and
Morgan, 1970)

naminsAadan§idnsaanid

sAdeiifunsfufesangiléuing
ARnFausuyAnsINLUIUANAlaEuIRD SaUIR
Tnaflfud Aausdissn essuudafin uas

v al

3 fmua JugndanusalaussBudlidoya log

Y

Humndniiaumdunes Aldvinnisdelsunsy
panmavnmeiuiinaeudiuyana Jo1y 18 1
Fuly

Fumpumsaiiun1side

aAdeluaded fsuunulumsdideidedins
(Survey research) laglduuugaunin §33uvins
WANLUUABUANT I 400 ganufanlBusniad
Anasusiuyaraluiinuadunssluoangomm-
WNUAT U 8 8121 18T 50 TR 1aErinTs
fudayaangidouasiznfudeyaids amiu

Y 1

spsuLUDEsUNNNAUTuiinausat R LU

q
R v

sounNEsseuiey IHnanfvdeyadszann 1
\wiau

m3laTcviaya

mMydemsidoyausenaudoada doil

1. MINATCANAALBINTIUUN  (Descrip-
tive statistics analysis) tHunsAuluaadA
ﬁugm waAIANAND (Frequency) wazA3aeay
(Percentage) Lﬁaa%malﬁnum:ﬁagaﬁﬂﬂLLa:
e uyanazesialiuinmaiinaousiuyaea
Téun we 81y 078w 38ld sedumsfine S
Tusunsunmseanitdenedivinuldinisde iy
FAnaeuduyana Alaszimdads (Mean)
LLazdauﬁhtﬁﬂamummgm (Standard deviation)
\iaeBunedoyanfsznovaaeianlduinisy
Anaauduynna

2. MyLANLiadABeeya (Inferential
statistics analysis) \i9neuiTeduia
JaguszavdifieAnuniladuiidonasoainudolalu
madenlfuinisfinaeuduyanaluienangamm-
winuas 2aviianliuinslagldadfannisannes
WA (Multiple regression) Tasinuns Uiy

o w

Sduneaialii 0.05
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asefl 1 SudunarSesasdeyailzesirsunuuasuaa

ﬁagaﬁa‘lﬂmaoﬁmanu.utuaaums.l ﬁﬂij’u%msé‘?lnﬂauquﬁﬁa
U Souaz
1. WA
yigld] 159 39.8
V48N 241 60.2
N 400 100.00
2. 9
18-25 1 67 16.8
26-35 1 138 345
36-45 1 99 247
45 D4uly 96 240
et 400 100.00
3. 9718w
UnAnM 47 117
WINIUUIEHNLONTU 174 435
d191ns-5gamne 43 10.8
gINAIUM 96 24.0
g 40 10.0
et 400 100.00
4. wld
10,000-30,000 U 85 212
30,001-50,000 U 105 26.2
50,001-100,000 un 69 17.3
31NN31 100,000 LN 62 155
Taizal¥dmou 79 19.8

W 400 100.00
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asefl 1 SudunarSesazdeyaiildresfrauuuuasuoy (de)

ﬁagaﬁ":‘lﬂmaoﬁmn LUUFDUAN g’ﬂifu%nﬁé?lnaauihuqﬁﬁa

U Samay

5. 5ZAUNSANEN

NINUIIag 22 55
33 243 60.7
YSaaln 119 29.8
Y3aen 16 4.0
et 400 100.00
6. swnilsunsnesnmaineileiiniide
Foudulysunauan 188 47.0
Fouudy 2-3 Tusunsu 128 320
Fouudunnnd 3 Tusunaw 84 21.0
9N 400 100.00
7. Whmaneluniseanmasne
iauinaNTTaN WL TIAUAR 28 7.0
Lﬁa%’nmgﬂ‘m atimTn 171 428
iioganmiudounss 148 37.0
ieifinauudeuseesendnile 53 132
et 400 100.00

A3 di 2 uasswanIInaasuaNNATIuTasiaTeiidinasaaualalunsdeniduinmaiinaeudau
yanaifinasiaanuiionslazevianlduinig

ﬂaﬁ'ﬂﬁﬁawaviam’méf'a'[a'[umsu‘ian’lﬁu%nﬂsg‘ﬁlnaaud'auqﬂﬂa Beta t P

AUANINIANINEINTID 0.276 4.842 0.00*
AUYARNATW -0.56 -0558 0577
fuanudNiusIEnivyAes 0.451 4455  0.00*

R* = 0.152, F-Value = 23.727, n = 400, *p < 0.05



NsmsImermansmanmuazguan U0 21 aUuil 1 (unaIaN-egy 2563) 105

WNaN19338

M5 1 uaasldiudn §reuuuy
sovnns v duweands 241 au Anduiee
Az 60.2 wividwwAmsduiu 159 au Andu
Jouar 39.8 Fwenguiiudwenysznine 18-25
U 9w 67 au Anduiosa:r 168 1oy
3en3N 26-35 T T 138 au Andudsway
34.5 1199185ENIN 36-45 T 91UU 99 AU AR
HuFeuaz 247 uaztavengfininnin 45 ol
F1uau 96 Ay Anulsway 24 Tasardwsznau
fanindnm 47 au Aadudewar 117 1w
wiinuudEnensuIIuI 174 au Andudauas
43.5 91BWI31BN3-538MNTUIU 43 AU AR
Jufawar 10.8 ordngshadufduIu 96 au

@

Andudoeas 24.0 uaza1INAU 79U 40 AU

a

AniuFesaz 10.0 TuiBassaliusznausongail
fi1é 10,000-30,000 UM 1w 85 v Anwd
3ouaz 212 nguiidsneld 30,001-50,000 v
1y 105 au Aadluiepaz 262 nguiidsald
50,001-100,000 U 91U3U 69 AU AntTupeay
17.3 nguifisnaléinnndn 100,000 1mIwIY 62
au AnduFeraz 155 uaznguitlizsliidaey
1 79 au Andulawar 19.8 sxduMIAnm
Ui::nau61’.1ﬂna;uﬁﬁszﬁumiﬁ’ﬂmﬁﬂnfim%@mm%
iy 22 au Andu3ouas 55 ngudislsziuns
AnmvBaannd w243 au Aadulesas
60.7 najuﬁﬁs:ﬁumiﬁnmﬂ%mcyﬂw UM 119
au Anfudesasr 29.8 nguiflszdunsAn
USaen 1 16 au Aadudesas 4 91U
Tusunsueanidnsiilévinisdeusznaudiag
nguiigefilusunsunan S1uu 188 au Aniu
Youaz 47.0 nguiidenuds 2-3 Tusunsu S1uau
128 au Anifudosas 320 nguiigoaudminnty

3 lsunsn 9mau 84 au Aadufewar 21.0
Whwnanelumsssnidemesesglfuinmsdszney
fonguiliinanssonwlunsiauim s1uau 28
au Anifiusesas 7.0 nguiisnmnguss amimiin
Jwau 171 au Aafufear 428 ngudidiiih
vsneiagunmiludouss Suu 148 au Aaduy
3ouaz 37.0 uaznguiifilmanoiiaiisauuds
ussvasndanide Sy 53 au Anfudesar 132
MNA57 2 UTASHANINANBUENNAZ I
yesiladviidenasionnudelalunmsidantiinns
AAnsauayAraluanganNrIua Lagld
alifaun1IaanasBaEuNyAn (Multiple Regres-
sion) WU Aanlszandvesnisrnaula (R%) %9
\uifluanedvdniwazeeinudsdase Ao ade
FUANNIANNEINITA FIUYARNAIW LAz
ANENTUSsEIYARR fidenasafiulsna Ao
anusdlalumadeniduimsiiinaouduyana 7
ALY 0.123 LALNANITNARDUENNAFIU WU
laduiidenarannudalalunsidonlduinieg
AnspuRIUYARR FMUANNIANNTINTD LAz
ANNRURUFTENIWYAAR donasiaANwRalalung
Wonldudnafinaeusduyana agiiaady
nadinfisziv 005 Tasfuanudniuiszning
yara fszduanadaiusiniign s09asunde
fuannianngIng duluduyadnnmses
jAnapuduyanatiulidonasoaudslalunis
Weonldudmagiinasudiuyaea

afUseNan1sIe

nNan3ANEITbEes Tadbiidnasianins
falalumsdenlduinisginasuduyanaluion
ngamMNAMIUAT a1anTneAueld dil

1. hdpdnanuianuaunsazeiinasy
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duyanasanaianudslalunsliuinisgiin
FEURIUYARR HARINNIIANEIMLT ANHFANN
sansnesiiinasusuyeeaufinaionusdle
Tunsléudnsiinaauduyana  ilasanainly

°

nsguaganwtiudndudeefininuiluiesaes

A vaa @

nufuazUiAfigndiasisaziivinisaaniaenie

Y
a (%

thu q dugnina Snvivanaluidessesnisgua
gunwifufinsUsuwdsunasinunagaaeaiian
ForfuiRinaouduyanaivsiufnemaiag uas
AnuAnuamnInzasailesraaaIa Ly
fidiosmsvaviusloa Tasfns@nuiiadiayus
oot 1) AU LazAy (Melton, Dail, Katula,
and Mustian, 2010) N&1371 wawalunIdaLEan
HRnapudUYAARBIgNAAD ANNIFUITING
Po9iRnTRURIUYAAR  HIUNNTRHINTUNRINNNT
Anw Uszmafledns wadwsildannniseen
fdome dafuaudanuansadafiudeiivniiu
Tunmsifugfnasuduyaratiazyszauanasdise
2) Kittipongphakorn and Tingsabhat (2012)
a1 GRnasuduyARaRTzIiNUANNILAS
viuAnwmaaglna 4 agassaan Lilouis
Ysrdndamlunisviuuasyilvilssauans
f1159lupndw 3) Sirisakkasemporn (2015) N&17
11 Anaganuaansovasiiinasusuyaamiy
sonasiemadiaiuladonidifinaeusuyana M3
sandone ndussdeseaniidenanisléing
guazavffifianuiianiziuiieliiinais
Unaaduaclildnadnsiinnetu uazdanuihila
TunslHusnns 4) vuam wazAme (Malek,
Nalbone, Berger, and Coburn, 2002) na1271
jAnaauduyaranlsfiiuguaasiatudu

a

Inendansniseaniideniy  laga1u15avinge

a

AFANIUNIINITANBIINTZAVNRIINYAY

9

usnaniinseenluyszmadeasifinaausu
yara azwulddudazesdnniufanasgiudls
wiriilun1seeniuiuses lay ACSM w3a NSCA
srfuainsfiauannisuninedsluaiaii
endosanausuwindu Fevilifissdiuanagides
nseanfdenefidniimsiusesanesdnsdu 4
wazn13e319AiBeiovavevAnsfioanty
dsznailsdnsiinaaudiuyana  A5AIMUA
vdngmamasziunnInenaslidiismandusi 4
Mty medinedand $namans n13dn
lsunsunseandsns a353ne1 Tnsunnisms
sanfdsmeuazmsmuaimin s Tasen
suddenut fuilaaliianuddaludasdunn
fgauaziinasdnlunsiiazi@enldusmsifinaeu
fUYAAR

2. @uyAINN NI ENIBURIUYAAR
Han1Ivenud Jaduduyadnaweesiinaau
duyanatiulidonaroanudslalunislduing
NAnsausuyana enailosnanlumsiarsan
Andanginaauyanazesgnd Tuilagiiugnéay
#AsUINANNIANNEINTa insrdseaunsol
Tunsseu  uazwadwslunssanfdsneiugin
sausiuyars anndfignAazinnsandaiden
9 sUsnthen mslddmeiignan wians
wsamefigh wanzasiumameaz (Infofit, 2018)
sniivlunisdadsnginasusdiuyaaalufiaiua
Fuimadane ¢ fuesgulunsdaidanwiineud
Tndineiy somediuviruafuazyadnam 59
iluBosyaannmassiinaeusduynaadidns
siopnassladaiulaiuansnetiu uaslunsaeuza
fAnseusuyaratiuanafinagelalumsay ms
Tddueiiss viefidwyeildnssgulumeay F
NanndeiuIuidtvaaNsas Frost (2009) find1n
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F1 Thsfimiuszauanudnsa szdsznauldde
osdUsEnoviiddydaraluil guamlumsinden
nsiesnsiuinAn manszduiinfimn vinszluns
WANAR  WarpsArNINMSiRT unndn
flazgluseswosyainnm sUsmtie nsldem
waflgnw Wisnsusvnezeiingey uazem
AWwwedladly Olivo (2018) Wu31 YARNAWIEIY
Anapusuypeatiuiudeiignanlitanusdidyann
figalunsideniinaeusduyras  uAnaDa9IdY
ndvuaaaliitiud AudnvusspiAnaausu
yaaafignAlianusdanniigade audnwus
fumsviienu Sedsznause dszaumsallunis
gaugnA UAZANIANEINED Botihazniold
Weawadnslunisoenfidsnisaudignédesnis
NNNIMNFUYARNAW  URzFUI9nTiaD8Y
HRnsUAUYAAR

3. fuanudiusszrivyarazeviinaeu
fIUYARR HANTITBWLIN ANNENRUETErINe
yanaTaviinapusLyARaTUiaiB AN
nslduinagnasusiuyana oseniduendn
fifediseiumanine maguatalalsgnén Aaudl
WywpERUSTA Sambeanunseiiedoiufinlalu
mstiu3maiu fianwddeesanniivinliignén
Winrassiila uwazesnfiesndusiduiniedn
NOAARDIILNUITBTBILNARULAZAME  Melton,
Katula and Mustian (2008) N&1731 AMNNNWNUS
szieyanavlinaunwiinlumsliuinsves
AAnsouduyana  \Hunsaswanneeininili
fugnén Sesansasnengiugndianlduinns
W4 wazendezesuniisesiuuazdanu Broth-
erton and Evans (2010) finén231 gnéAaslésy
msusmsiifaunm ilddaanaionels Tagld
AnuduiioainasfinaaudiuyanauarAINg

fiflag muglufivszunmsuinisetheiiuszandam
atalsfimuiuanuduiusssniiinasusou
yanafugnd1 AetladeiiuguiivilviAnaiiuse
ladlumsiingeu mnndaadissmszesgni
fiazlisnsnndaidesmesinuafunes fofu
nM3s¥uawNERiusATugnAdadudefidfny
Tumssnegnéienl’ wazifusiisdagiemnn
fashlvgshafinuaduneiszauanudnsaly
FEBZH URZIIUITHDDINAAULAZ AT Melton,
Dail, Katula, and Mustian (2011) na31 &efifl
dndwasenisdndulavesgndlunisifents

o £ [ 4

i
Y
Ansaudiuyana Asn1sa$reanuduiusna

szwignd wazasyldifiaanuaeininives
anéndisnldusnmsluign

S5UNAN3I9E

Nniladeiiiudestuginasusuyanai
3 dhu NATelivimsAnmAe fuanudans
819 fMuyAnaw fuanNENiussEning
yaAs wuiady AUAINIANNEINTD LazATY
ANNANNUSTENIIYAAR tudsnasoanuidlaly
n1slduiniaginaeusiuyana dauludu
yaannmifulidowasoaudslalunislduing
HRnsDUAUYAAR

HaiauauuzaNn1IY

1. aandunsdnsuaraaniun1sauIug
Andpusiuyara TufuAMaiANEINTD A3
aeliianuddalunssaulusedniieidioedy
mspenfainy 1wl Mednemans Snamans
n13dalysunsuniseaniidenie a333nen
Tnmunnsniseanidsmsuaznseiuganiiviin
wiafia T S oudarnglunisiien Tuns
WanANFTasnuLDs wazfididmy e ldiaun
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aunmdiavasaulneliiiguamiiudeuse Tusu
ANANTLSIEnIsyARe Asaztinnaiunsiin
UfrRlunsguagnén uaziimsiineusuluiZasaes
anafinlalunislifuins wefiezriayaainsn
juslnasnsns

2. fsznaumagsiafiaumduess Tuns
Fadanmiiney Asazidenwinauiiliiiunis
ausumangmsfisdisaiuniseanidonieetng
oy 4 vangms WU nMeimamans dinarans
madalUsunInn1seanidniy 8339nen vse
dadenaan A8a Undne fildRunisfneann
wmInnaviiinsidanangasnisasuiitisadias
funiseaniidenie Tuduanduiusszning
yara  MIRsanAnanginaausuyanazes

andl gndasiasaniiinaausduyaaatiu

k) U
a

fuyweduiusia Suuduudala Hufuie
doutlon Tiifushuazifulinaviold uazliau
feluisaszasrnunisiaiodu waziinlaly
mstuinns ilssannmaiviluednifinasu
suyaaatiuiiunuuing gnéndseslasuns
uimsidnga §miugusznounisgsiafiaius
Fuwmes Tunsdafanwiineiuaisaslians
drdnluidessainsguanaslduinisgndniu

[ @ v

sy Teedainnannsusaseaniingsontignd
uaza UM ILiTRILLS

3. giiaulaszysznevendngiinaousiu
yaaa Astirnuddlumsfnsimiiieades
fun1seanmdsne wazadsinsmANgan Tu
wAngnasiifinsdanangasiiisadesionis
sanaeme Aezfunisiinanmindetisléitn
#ae Tushueudniusszninsyanagiisasnisas
Huifnaouduyaas arsezlinnuddnluGes
2o9naliuiMagnd Fanadufinsliiiiesfignan

AnNnszindaiulunsviney uasidfyaziog
Fnlansnlusuusnisasdindon anaslv
ndnduNIlFUSMIBnEANLAN TS

e ) )

Formusuuzdmiumsisuadesialy

Foiausuusluauidvadodeluasiiansan
Tuisesaunnlunislduinisvesiiinaausou
yana ianudrdyedisladenisdeosn vl
fsanluizesrasnemaindnuaAuinisees
FAnsousuyarsidanadiusagslsfusau
Alumsliuinns

naAnssNYsEnIA
idevvaUAUUaAVIUINENTINUST MY

d1dn Jaudainerds RIadnIalunInends

fmusiFuinaseing q Aldanueyasiziaaud
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Abstract

Purpose: It was estimated that 3.6 million
migrants in Thailand were from Myanmar. The
health communication interventions were not
effectively designed for this population due to
lack of information on how Myanmar migrants’
access to HIV/AIDS information. The purpose
of this study was to evaluate the Myanmar
migrants’ access to information on HIV/AIDS
in Thailand.

Methods: A self-assessed structured
questionnaire was administered to 386 Myanmar
migrants in Thailand to obtain data on the
migrants’ proficiency in the Thai language, their
sources of information on HIV/AIDS, the relative
contribution of print and electronic media in
providing them with knowledge on HIV/AIDS,
their main interests in HIV/AIDS, the potential
obstacles to their acquisition of public health
knowledge, and their preferred sources for
learning about HIV/AIDS.

Results: Myanmar workers have a poor

command of the Thai language. Their primary
sources of information are non-governmental
organizations (NGOs), friends, and coworkers.
They prefer to be informed about the prevention
and transmission of HIV/AIDS in their factory
and the hospital. The migrants did not under-
stand information as it was in Thai language.
We also found that 67.9% of the respondents
used Facebook.

Conclusion: The language barrier was
one of the main factors affecting Myanmar
migrants’ access to information about the
prevention and treatment of HIV/AIDS. HIV/
AIDS prevention and treatment strategies should
be accustomed to being acceptable and under-
standable for Myanmar migrants. In addition,
the means and technique for disseminating
knowledge should be appropriated regarding

preferred educational channels and language.

Keywords: Access, Health Information, HIV/
AIDS, Myanmar migrants, Thailand
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Introduction

One of the main public health concerns
globally is represented by Human Immunode-
ficiency Virus (HIV) infection, which results
in Acquired Immune Deficiency Syndrome
(AIDS). According to some estimations,
approximately 76.1 million people have been
affected by the disease up to 2017, with 36.7
million people living with AIDS in 2016 (UNAIDS,
2017). World Health Organization Executive
Board, EB122/11 provisional agenda item 4.8
on the health of migrants (WHO, 2007), drew
significant attention to the vulnerability of
migrants and to health problems which result
from failures in social integration.

In the past few decades, Thailand has
significantly improved its socioeconomic status
when compared to neighboring countries. This
has led to an increase in immigrant workers
looking for better job prospects. According to
current estimates, more than 3.6 million
migrants are from Myanmar working in Thailand
(Foreign Workers Administration Office, 2017).
This, in turn, increases the probability of the
transmission of infectious diseases, including
HIV/AIDS (Barnett & Walker, 2008). The Thai
government has several public health education
and communication programs to control HIV/
AIDS for natives, but similar programs addressing
the issue among migrant workers are either
scarce or lacking (Bertrand, O’Reilly, Denison,
Anhang, & Sweat, 2006).

Weine and Kashuba (2012) conducted a

systematic review and found that labor migration
was a major risk factor for HIV transmission in
97 research articles relevant to labor migration
and HIV from Africa, Americas, Europe, South-
East Asia and Western Pacific. The HIV risks
among the migrant population were associated
with several activities, including sexual activities
involving limited condom usage, multiple
partnering, clients of a sex worker, low HIV
knowledge and lower perceived HIV risks, labor
and sexual exploitation, and denial of health
care, thus exposing the migrants to the risks
of HIV infection.

The situation in Myanmar has only started
receiving attention and according to the Myanmar
National Strategic Plan for HIV and AIDS (2011
-2015), curbing HIV/AIDS is the priority of the
country (“Myanmar National Strategic Plan on
HIV and AIDS,” 2010). Taking this into account,
Myanmar migrants can potentially transmit HIV
to Thai population, or vice versa. This scenario
has been a dilemma for the Thai government
as funds to control HIV/AIDS have been dimin-
ishing (Patcharanarumol et al., 2013; Suphan-
chaimat et al., 2014).

Language and communication barriers of
migrant access to health information have
contributed immensely to the HIV/AIDS
epidemic. Communication is an essential factor
in the provision of effective health care services
(Meuter, Gallois, Segalowitz, Ryder, & Hocking,
2015). Effective communication allows migrants

to comprehend and engage in the search for
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health care services. For migrants who come
from a country that do not use the host
country’s language, the level of proficiency in
the host country’s language is usually a critical

necessity for communication.

Purpose

The purpose of this study was to evaluate
the Myanmar migrants’ access to information
on HIV/AIDS in Thailand.

Literature Review
HIV/AIDS in Myanmar migrants in Thailand
(2011)

migrants in Thailand work in places that are

Press stated that Myanmar
avoided by local Thai employees; such as the
plantations, sawmill, fishing, and construction.
Due to the illegal immigration status of Myanmar
migrants, they withstand the unconducive
working environment, lower wages, and long
working hours. The workers reside in over-
crowded houses with poor sanitation and little
or no opportunities for health care services and
education about HIV/AIDS. Severe health
problems that emerge from these conditions
include: tuberculosis, respiratory tract infections,
diarrhea, malaria, HIV/AIDS, and sexually
transmitted diseases. Most Myanmar migrant
workers with limited information on HIV/AIDS
have witnessed family separations, and readily
available sex services thereby increasing
the prevalence of HIV/AIDS and sexually

transmitted diseases. The research showed that

Myanmar migrants experience language barriers,
thereby affecting access to information on
health care services. Even though they have
worked and lived in Thailand for many years,
the majority of workers are unable to speak
Thai, impairing effective communication with
healthcare providers in the nation.

Language barriers, Sources of health
information, and Level of understanding

Kyu, Thu, and Van der Putten (2005)
conducted research into dengue fever among
Myanmar in Mae Sot, Thailand and found a
significant association between duration of stay
of Myanmar respondents, Thai language
proficiency, and knowledge on dengue fever,
that was, those who were more proficient in
Thai, were more likely to get access to dengue
information in Thai language.

Pengpid et al. (2016) found that migrants
from Myanmar, Cambodia, and Laos, living in
Thailand preferred healthcare workers, health
volunteers, and television as media channels to
receive TB information, and considered
one-on-one communication from professionals,
such as health workers, short messages and
telephone as credible source. Wen et al. (2015)
examined ways in which young adults in the
rural area perceive the credibility and useful-
ness of health information and found that the
respondents also considered professional
information sources as more credible and
useful than non-professional information

sources. When it comes to serious health
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issues, they prefer an experienced person over
family.

Obstacles to understanding the informa-
tion received among migrants were studied by
several researchers (Ko, Zuhiga, Peacher, Palo-
mino, & Watson, 2018; Sudore et al., 2009), and
they found that lack of language concordance,
amount of information, credibility, accuracy,
availability, clarity, and use of graphic are the
most common theme. However, the under-
standing level can vary with communication
type. A higher interactivity in communication
leads to better understanding to health information.

Online social media

Social networking platforms are increas-
ingly being utilized as part of HIV/AIDS
prevention and treatment efforts especially for
targeting men who have sex with men. Social
networking sites give users an opportunity to
receive, share and generate information through
multidirectional exchanges, which exceed
geographical borders and enhance anonymity.
Cao et al. (2017)’s systematic review found that
the interventions with social media encourage
HIV testing more effectively than those without.
In Myanmar, less than one-third of the local
population in Myanmar has access to the
internet and less than one-quarter of the
populations of Myanmar are using social media
in 2017 (“Digital in Southeast Asia in 2017,
2017). However, social media use in Myanmar
has skyrocketed. Facebook has been enjoying

an average growth of 84% each year after the

block of Facebook was lifted. Now it has 14
million users. As for Thailand, it comes in first
place, with 9.5 hours spent online on average,
according to the Global Digital Report. Thailand
also ranked fifth in the world’s highest
number of Facebook users, with 47 million
Facebook users, representing 71% of the
population, and ranked thirteenth for Instagram
users, with 11 million users (“Penetration of
leading social networks in Thailand as of 3"
quarter 2017,” 2018; “Social Media Movement,”

2016).

Methods

The study received approval from the
Ethics Review Committee for Research Involv-
ing Human Research Subjects, Health Science
Group, Chulalongkorn University, Thailand on 4
February 2015 (COA No0.033/2015). All the
respondents provided informed consent for this
study.

Participants and design

This study was conducted from November
2015 through March 2016, included a represen-
tative sample of the male and female Myanmar
migrants who held work permit in Thailand,
aged between 20-30 years. It was estimated
that the number of research population was
287,929 and consent to participate in the
survey. Sample size were calculated by using
Taro Yamane (1973) formula with confident
interval was 0.05, the sample size was 386. The

researchers used stratified random sampling
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with quota based on the sample’s geography,
and sex.

Step 1. Thailand was divided into 5
regions; Bangkok and vicinity,
Central Thailand, Northern Thai-
land, North Eastern Thailand,
and Southern Thailand. The
number of the sample in each
region were adjusted to propor-
tionate with the number of
Myanmar migrant worker

holding work permit.
Step 2. Equally divide the number of
sample in half by their sex.
Step 3. 12 provinces where Offices of
Disease Prevention and Control
were located were selected. The
researchers collected the data
from the respondents found
around the recruitment centers
and migrants management
offices in the selected provinces
using accidental random
sampling technique.

Data Collection

The researchers requested the health
professionals at Offices of Disease Prevention
and Control to assign Myanmar health
volunteers to be data collectors. The Myanmar
research assistant informed 12 Myanmar health
volunteers how to collect the data in written
and verbal communication. When the data

collectors reached the data collecting site, he

or she used the random sampling techniques
to meet the target number stated in the quota.
After checking for the completeness of the
questionnaires, he or she returned the
completed questionnaires to the health profes-
sionals at the Offices of Disease Prevention
and Control who posted the questionnaire to
the researchers.

Materials

A structured questionnaire was adminis-
tered to find out how and where the Myanmar
migrants working in Thailand receive relevant
public health information on HIV/AIDS. The
questionnaire was composed of seven sections:

1. The level of proficiency in the Thai
language

2. The sources of information on HIV/
AIDS

3. The level of understanding of the
information on AIDS in the Thai language, and
Myanmar language

4. The information needs regarding HIV/
AIDS

5. Obstacles to understanding the
information received

6. The preferred sources of Myanmar
migrants for learning about HIV/AIDS

7. The online use of social media

Validity and Reliability

The researchers had the advisor and
expert check the content validity of the ques-

tionnaire in Thai version and then translate the

questionnaire to Myanmar, using the back-
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translation technique (Brislin, 1986). Then, the
researchers had the Myanmar questionnaires
check for the reliability by trying out the ques-
tionnaire with 30 respondents who were like
the samples. The Cronbach’s alpha is at 0.72

which was acceptable (Cronbach, 1951).

Results
The level of proficiency in the Thai
language

Migrants were classified according to their

language proficiency in listening, speaking,
reading and writing in Thai. The scale ranged
from 0 to 6 (0 = Not at all, 1 = Very poor, 2 =
Poor, 3 = Moderate, 4 = Good, 5 = Very good,
and 6 = Like a native speaker). Table 1 findings
reveal that self-assessed speaking and listening
skills are the critical areas for Myanmar migrant
respondents. Most of the Myanmar workers
have very poor reading and writing skills, and
poor in listening and speaking.

The sources of information on HIV/AIDS

Table 1: Myanmar migrants’ level of proficiency in the Thai language

SKkill X SD Interpretation
Listening 2.89 1.32 Poor
Speaking 2.87 1.33 Poor
Reading 1.21 1.25 Very Poor
Writing 1.18 1.23 Very Poor

Table 2: Myanmar migrants’ sources of information on HIV/AIDS

Source n %
NGOg 120 311
Myanmar friend 103 26.7
Myanmar co-worker 90 233
Public health personnel 72 18.7
Myanmar foreman 45 1.7
Thai co-worker 29 7.5
Thai friend 19 49
Thai foreman 14 3.6
Other (Facebook, relatives, TV) 12 3.1
Never received information 121 31.3

The level of understanding in the information on AIDS in the Thai language, and Myanmar language.
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Table 3: Myanmar migrants’ level of understanding of information on AIDS in the Thai language

and in the Burmese language

Language X SD Interpretation

Thai language

Group health education in a factory 3.00 0.97 Generally understand
Group health education in a hospital 292 1.06 Generally understand
Exhibition 2.82 0.98 Generally understand
Booklet 2.74 1.13 Generally understand
Messages/images on Facebook 2.65 0.92 Generally understand
Short documentaries 2.64 0.98 Generally understand
Local radio advertisement 2.64 0.95 Generally understand
Poster 253 1.16 Generally understand
Radio announcement in a factory 2.48 0.99 Generally understand
Brochure 2.29 1.20 Generally understand
Burmese language

Group health education in a factory 3.55 0.60 Understand
Group health education in a hospital 3.43 0.66 Understand
Poster 3.40 0.99 Understand
Radio Announcement in a factory 3.34 0.76 Understand
Messages/images on Facebook 3.28 0.68 Understand
Local radio advertisement 3.24 0.78 Understand
Brochure 3.23 1.06 Understand
Booklet 3.22 0.88 Understand
Exhibition 3.15 0.91 Understand
Short documentaries 3.12 0.95 Understand
Others Generally understand

Friends 297 0.68 Generally understand

Teachers 2.94 0.57 Generally understand

Health professionals 3.36 0.50 Understand

NGOgq4 3.29 0.64 Understand

The information needs regarding HIV/AIDS
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Table 4: Myanmar migrants’ information needs regarding HIV/AIDS

Information needed n %
Prevention 153 39.6
Transmission 152 394
Treatment 94 244
Symptoms 90 23.3
Right to treatment 68 17.6

Respondents could give more than one answer.

Table 5: Migrants’ obstacles to understanding the information received

Obstacle n %
Did not understand information as it was in Thai 214 55.4
Did not understand the medical terms used in the media 127 32.9
Information received was not what | wanted 61 15.8
Did not understand the graphs and charts used in the communication materials 51 132
Too little information 50 13.0
Did not understand the numerical information used in the media 41 10.6
Too much information 40 104
Different media gave contradictory information 24 6.2
Did not understand information even though it was in Burmese 24 6.2
Unreliable information 12 3.1
Impractical advice 8 2.1
Other (time constraints, laziness, not interested) 35 9.1

Respondents could give more than one answer.
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Table 6: Myanmar migrants’ preferred sources of information about HIV/AIDS

Source n %
Group health education in a factory 155 40.2
Messages and images on Facebook 141 36.5
Short documentaries 118 30.6
Local TV advertisement 99 256
Brochure 94 244
Booklet 87 225
Radio announcement in a factory 68 17.6
Group health education in a hospital 47 12.2
Poster 41 10.6
Exhibition 34 8.8
Other (health education in residential area, or on fishing boat) 20 52
Respondents could give more than one answer. Percentages in brackets.

Table 7: Myanmar migrants’ social media use

Social media use n %
Type of social media

Facebook 262 67.9
Line 103 26.7
YouTube 26 6.7
Email 13 3.4
Viber 13 34
Instagram 5 1.3
Other 5 13
Never use 91 23.6
Time spent per day

More than 1 hour 30 minutes 154 39.9
30 minutes to 1 hour 30 minutes 87 22.5
30 minutes or less 40 104
Never use 91 23.6
Did not answer 14 3.6
Total 386 100.0

Respondents could give more than one answer.
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The results from analyses on where
migrants obtain information on HIV/AIDS are
presented in Table 2. It was revealed that most
the respondents received information about
HIV/AIDS from Non-Governmental Organiza-
tions (NGOs) (31.1%), friends (26.7%), and
coworkers (23.3%). 31.3 percent of the Myanmar
migrants never received information at all.

Table 3 shows that the Myanmar migrants
can generally understand when the information
on AIDS was communicated in group health
education in a factory, in a hospital both in Thai
(x 3.00, SD 0.97) and Burmese language (x3.55,
SD 0.60).

Table 4 shows Myanmar migrants’ infor-
mation needs when trying to find out HIV/AIDS.
The topics that the sample needed the most
was prevention (39.6%), followed by transmis-
sion (39.4%), treatment (24.4%), symptoms
(23.3%), and rights to treatment (17.6%).

Obstacles to understanding the informa-
tion received

Table 5 shows Myanmar migrants face
certain obstacles to learning. The top three
obstacles were that they did not understand
the information as it were in Thai (55.4%), they
did not understand the medical terms used
in the media they received (32.9%), and the
information received were not what they
wanted (15.8%).

The preferred sources of Myanmar

migrants for learning about HIV/AIDS

Table 6 shows that Myanmar migrants
preferred in getting information on HIV/AIDS in
group health education in a factory (40.2%),
messages and images on Facebook (36.5%),
and short documentaries (30.6%).

The online social media use

Table 7 shows that the social media
platform most commonly used by migrant
workers is Facebook (67.4%), followed by
Line (26.7%), and YouTube (6.7%). 23.6% of
Myanmar migrants never use social media
platforms. 39.9% of Myanmar migrants spent
more than 1 hour 30 minutes a day on online
social media (39.9%), followed by those using
more than 30 minutes to 1 hour 30 minutes
(22.5%).

Discussion

The findings from this study revealed that
Myanmar migrants have limited access to HIV/
AIDS information due to language barrier, and
low availability of health communication targeting
to this population. They could hardly under-
stand spoken Thai or speak the language.
Their proficiency in writing and reading Thai
was even poorer, corresponding with the findings
of research conducted 10 years ago by Kyu et
al (2005) and Press (2011). The results confirm
that Myanmar migrants were uncomfortable
with interactions in the Thai language. Thailand
is one of the few Asian countries having pride

in its ethnolinguistic character. Official business
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language is Thai, and migrants who are aspiring
to stay in this country are expected to learn
the language. However, to quickly disseminate
the information on HIV/AIDS to this population,
the public health professionals should con-
sider incorporating the community engagement
as Lionis et al. (2016) recommended when
language and culture found to be obstacles to
access to health information.

Data emanating from our study revealed
that NGOs, friends, and coworkers were the
current primary sources of information on HIV/
AIDS for Myanmar migrants, which was quite
similar to the findings of migrants in other
countries in prior research (Ko et al., 2018;
Pengpid et al., 2016; Wen et al., 2015). It would
be beneficial if NGOs, friends, and coworkers
are trained to disseminate the information to
assist Thai public health professionals.

Among the five topics; prevention, trans-
mission, symptoms, treatment, and right to
treatment, only a limited number of the respon-
dents needed to the rights to treatment,
suggesting that the sample was not concerned
much about the rights they are entitled to or
they still do not know their HIV status. This
probably was the reason for the low level of
need for information about the right to treatment.
The ignorance of one’s rights was also found
in many migrants as their priorities are to stay
in the host country, however, as making sure
that the HIV-infected people received early

diagnose and right treatment is one of effective

approach to control the spreading of the HIV
epidemics. All migrants with work permit should
be stimulated to aware of their right to get free
diagnosis and treatment (Leiter, Suwanvanichkij,
Tamm, lacopino, & Beyrer, 2006).

Facebook was found as their preferred
and most used social media platform in
communicating relevant information about HIV/
AIDS. Although the time spent is less than Thai
users, almost half of the respondents used it.
Facebook is considered one of the potential
channels for HIV/AIDS communication inter-
vention. Although Viber is popular in Myanmar,
Line is three times more popular among Myanmar
migrants in Thailand. These platforms could be
used to search and share information about
HIV/AIDS and obtain support for issues such
as stigma and lack of medication. This research
observed that Facebook and Line could be
used to communicate information about HIV/
AIDS to scattered and hard to access groups
such as Myanmar migrants. It can minimize
the cost of distributing information, while
effectively conveying information about the
prevention and treatment of HIV/AIDS as many
research findings suggested (Cao et al., 2017).
Thai public health professional might create a
Facebook group or page and hire Myanmar
speaking public health professionals or volun-
teers who were good at Facebook to be an
admin to disseminate the information about
HIV/AIDS, as well as other health risks to

Myanmar migrants in the country.
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Conclusion

This study observed that language barrier
is the major problem affecting Myanmar
migrants’ access to HIV/AIDS information. To
reduce the spread of HIV/AIDS in Thailand,
there is an urgent need for strategies to expand
existing HIV/AIDS-associated public health
educational programs by involving migrant
workers as language barriers hamper such
initiatives. All media need to be in Myanmar
languages. The Myanmar community including
NGOs, friends, and coworkers, should take part
in communicating HIV/AIDS risk. Proactive
health education in the factories and the
hospitals where some migrants work in is
strategic space for Thai public health profes-

sionals to get the disease in control.
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Abstract

Purpose: The purpose of this cross-
sectional study was to investigate the preva-
lences of fall risk and to determine factors
associated with fall risk among elderly people.

Methods: One-thousand six hundred and
thirty-six elderly populations who were registered
at two tambon health promoting hospitals Pa
Phayom district, Phatthalung province were
enrolled into the study. The data were gathered
between March to April, 2018. Outcome measures
included a fall risk which was assessed by
Timed Up and Go Test (TUGT). Prevalence of
fall risk was analyzed by descriptive statistics.
Multiple logistic regression was used to determine
factors associated with fall risk among elderly
people.

Results: The prevalence of fall risk was
23.72 (95%CI: 21.67-25.85) percent. It found
that age, marital status, illness, and participating
in elderly club were significantly associated

with fall risk among elderly people. Subjects

who aged 70-79 years were more 1.75 times
likely to have a fall risk (OR, =175, 95%Cl:
1.32-2.31) and subjects who aged greater than
80 years were more 3.41 times likely to have
a fall risk (OR_=3.41, 95%Cl: 2.49-4.68),
compared to those who were age 60-69 years.
Subjects who were single, separated and
divorced were more 1.61 times likely to have
a fall risk (OR_=1.61, 95%Cl: 1.23-2.40),
compared to those who were married. In
addition, subjects who were not participating
into elderly club were more 1.43 times likely
to have a fall risk (OR, =143, 95%Cl: 1.10-
1.86), compared to those who participated to
the elderly club.

Conclusions: Health personnel should be
provided and help established the strategies
in order to promote physical activity and to

prevent fall risk among elderly people.

Keywords: Factors, Fall risk, Elderly people
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Abstract

Purpose: The purposes of this study were
to examine and compare physical activity (PA)
levels of secondary-school students between
different school locations and sizes, and to
determine their compliance with the physical
activity guidelines (PAG).

Methods: This observational study was
carried out in 160 Thai secondary-school students
(averaged aged 15.6+1.1 years, BMI 21.1+3.6
kg.) from 4 different secondary schools in the
northeast of Thailand. All participants were
requested to wear the activity monitor (Feelfit)
on their right hip for 7 consecutive days with
a minimum of 10 hours wearing time. Inde-
pendent Sample t-test and Chi-square test

were used to analyze all dependent variables.

Results: Boys and normal-weight students
in urban school had significantly spent more
time at only light PA compared to students in
rural school (p<0.05). Furthermore, students in
a small-to-medium school size had more time
spent in moderate PA compared to students
in a large-school size (p<0.05). However, there
were no significant differences in compliance
with the PAG observed between groups
(p>0.05).

Conclusion: School locations and sizes
are important factors that influence PA among

Thai secondary-school students.

Key Words: Size and location of school / Thai

adolescents / Feelfit Activity Tracker
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BACKGROUND

Excessive sedentary time can lead to poor
health outcomes and associated chronic
disorders (Fung et al., 2000). It also links
with being overweight or obesity (Costigan,
Barnett, Plotnikoff, & Lubans, 2013; Mitchell,
Pate, Beets, & Nader, 2013). A systematic
analysis reported the increasing prevalence
of overweight and obesity in children and
adolescents in both developed and developing
countries (23.8% for boys and 22.6% for girls)
(Ng et al., 2014). Similarly, the prevalence of
overweight and obesity in Thai children and
adolescents was 10.0% and 4.4%, respectively,
with a magnitude was higher in boys than girls
(Pengpid, Peltzer, Pengpid, Peltzer, & Peltzer,
2013). Furthermore, a previous study indicated
that the prevalence of overweight and obesity
in urban was higher than rural resident
(Aekplakorn et al., 2007). Recent studies also
found that PA and SED was strongly associated
with weight status (Maples et al, 2012).
According to physical activity (PA) guidelines
(PAG), it was recommended that children and
youth aged 5-17 year should spend time at
least 60mins of moderate to vigorous intensity
physical activity (MVPA) everyday (Tremblay
et al, 2011). However, there evidence has
indicating that only 45.3% of adolescents in
the United States aged 11-15 years met the
PAG as measured by accelerometer (Sanchez
et al, 2007). Additionally, it has been reported
that only 23.7% of Estonian children aged 6-13

years met this PAG (Mooses et al, 2016).
In Thailand, only one study was conducted in
Thai adolescents (aged 13-18 years) and found
that 34.5% of them met the PAG. There were
no differences between urban and rural schools
in the compliance with PAG meeting (Konharn,
2012). This is contrast with a previous study
reporting that youth in rural area achieved
fewer minutes of MVPA daily than that of youth
in urban area (Comte et al., 2013).

Previous studies have also demonstrated
that characteristics of the school physical and
social environments are strongly correlated with
children’s MPVA and the differences of PA
across the population is dependent on school
location and gender (Brug et al., 2012; Martin,
Bremner, Salmon, Rosenberg, & Giles-Corti,
2012). For example, previous studies found that
urban adolescents had more time spent in PA
levels (PAL) than rural adolescents, as measured
by accelerometer (Itoi, Yamada, Watanabe, &
Kimura, 2012; Machado-Rodrigues et al., 2012;
Shearer et al, 2012). Moreover, a previous
study reported that urban adolescents tended
to have less time spend in MVPA than rural
the counterpart (Ojiambo et al,, 2012). On the
other hand, a previous study conducted in Thai
adolescents showed there was no differences
in PAL between urban and rural (Konharn,
2012). Interestingly, recent studies indicated
that boys in urban showed more time spent
in PAL than boys in the rural; however, but

girls in urban show less time spent in PAL
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than girls in rural (Machado-Rodrigues, et al,
2012). In American youths, it was found that
there was no differences between urban and
rural of in PAL based on gender (Moore, Beets,
Morris, & Kolbe, 2014). These differences in
result from differences studies may be due to
differences in characteristic of country, population,
and culture that may influence to PAL. Clearly,
there is still a need to examine PAL in different
school locations.

Interestingly, other important factors such
as school size should be considered when-
ever to promote PA in adolescents during the
school day. The number of PA breaks indoor
and outdoor facilities differed by region of the
country, school socioeconomic status, and
school size (Hood, Colabianchi, Terry-McElrath,
O’'Malley, & Johnston, 2014). Several researchers
also suggested that school sizes was associated
with higher levels of PA and sports in adoles-
cents (Cradock, Melly, Allen, Morris, & Gort-
maker, 2007; Morin, Lebel, Robitaille, & Bisset,
2016). However, Powers et al. (2002) found no
association between school size and extracur-
ricular activities. Nevertheless, it should be
noted that in most studies PAL was measured
by subjective method (asking student and Self-
administered questionnaires), only few studies
measured PAL by objectively method (TriTrac-
R3D accelerometer) (Cradock, et al., 2007;
Hood, et al., 2014; Morin, et al., 2016; Powersm,
et al, 2002). This may affect the accuracy of

time spent in PA of adolescents between school

sizes. Thus, there is still a need for evaluating
PAL in Thai adolescents and according to
school size. Therefore, the aims of this study
were two folds. The fist objective was to ex-
amine PAL between differences in school loca-
tion and school size based on gender and BMI
in Thai secondary-school students, and the
second objective was to determine the compli-
ance of Thai secondary-school students with
the PAG. In the present, a new model of
objectively PA measure (Activity Tracker: Feelfit)
was used for assessing PAL. This activity
tracker was developed with more features in
order tomonitor the activity: such as PAL
classifications, calories burned calculation, step
count, distances, calories, and total time of
activity (Arnin, Anopas, Triponyuwasin, Yamsa-ard,
& Wongsawat, 2014).

OBJECTIVES

To examine and compare students’
physical activity levels of secondary-school
students between different school locations and
sizes and to determine their compliance with

the physical activity guidelines (PAG).

METHODS

Participants

This observational study was carried out
on 160 secondary-school students (81 boys
and 79 girls) from 2 urban small-medium
schools and 2 rural large school sizes from

the Northeast region of Thailand. Their averaged
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age, weight, height, and BMI were 15.62 and
1.14 years, 57.16 +11.07 kg., 164.53 £8.17 cm,
21.07 + 357 kg/m’, respectively respectively).
Participants were classified based on school
locations into 1) urban, a school in economic
area or city/town area, and 2) rural a school
in agricultural area or district area. In addition,
they were further classified into two different
school sizes: 1) a small-medium school size
(less than 1,499 students) and 2) a large school
size (more than 1500 students), according to
the Office of the Basic Education Commission
(OBEC), Thailand. All participant provided a
written informed consent before participating
in the study. The study was approved by The
Khon Kaen University Ethics Committee in Hu-

man Research (Reference No#HE592077).

Instruments

All participants were asked to wear the
activity monitor (Activity Tracker: Feelfit, Bangkok,
Thailand) on their right hip, with 90% accuracy
for assessing PAL as previously described.
(Arnin, et al., 2014) Anthropometric data were
collected. Both weight and height were
measured by using a standard scale (Camry,
Model BR9807, Kowloon, Hong Kong.) and a
stadiometer (Seca, Model 213, Hamburg,
Germany), respectively. Body mass index (BMI)
was calculated from the ratio of weight/height®.

Procedures

Prior to data collection, a Feelfit activity

tracker was calibrated. The device was initial-

ized as described by an instruction manual for
all participants in this study briefly. Participants
were given instructions to wear a Feelfit for 7
consecutive days during all waking hours,
except for bathing or doing other water-based
activities. Participants had to wear at least four
days of recording completed (3 weekdays and
a weekend day). They were worn with a
minimum of 10 hours (7.00 AM and 10.00 PM)
to provide a representative of daily activity
(Corder, et al., 2008). Participants were instructed
to self-record data of time (minute/day) spent
at each PAL from a Feelfit to a recording form.
All participants were contacted daily during
monitoring periods by a cell phone to remind
them to wear the activity monitor equipment.
For data analysis. PA were further classified
into; sedentary (SED) (1-1.4 METSs), light physical
activity (LPA) (1.5-3.5 METs), moderate physical
activity (MPA) (3.6-5.9 METSs), vigorous physical
activity (VPA) (6-8 METs), and very vigorous
physical activity (VWPA) (> 8 METs) (Arnin, et
al., 2014). In addition, time spent in MPA, VPA,
and VVPA were summed to obtain MVPA
Participants were categorized as meeting the
PAG if they accumulated 60 mins/day of MVPA.

Data Analysis

Data were analyzed using a SPSS statis-
tical analysis software (IBM SPSS Statistics
version .21, Armonk, New York, United States).
Descriptive statistics were presented as mean
and standard deviation. Differences in time

spent at each PAL (minute/day) between school
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locations and school sizes were analyzed by
Independent sample t-test. Dependent sample
t-test were applied to compare time spent at
each PAL between gender and BMI classifica-
tions. Chi-square test was used to determine
the differences in with PAG between school
location and sizes, and between urban and
rural based on gender, The level of statistical

significance was set at p<0.05.

RESULTS

Table 1 showed the average age, weight,
height and BMI of the participants. There were
no significant differences in age, weight, and

BMI according to gender, school locations

(p>0.05). However, urban adolescents were
significantly taller than that of rural adolescents.
The average height were 163.26 + 9.01 and
165.52 +7.32 cm. respectively (p<0.05). Normal
weight group had significantly lesser BMI than
the overweight/obesity group. However, boys
and girls showed no significant differences in
all anthropometric data.

Table 2 showed the comparison of mean
time spent at each PAL between urban and
rural adolescents, according to gender. In the
present study, boys in urban had significant
more time spent in LPA than that of boys in
rural (p<0.05). However, no significant difference

was observed on time spent in other variables

Table 1. Characteristics of participants based on school location, gender and BMI classifications.

Variable Age (year) Weight (kg.) Height (cm.) BMI (kg/m?)
X SD X SD X SD X SD

School location

Urban (n=81) 15.61 116 54.96 911 16326° 9.01 2061 3.09

Rural (n=79) 15.63 131 5889 1267 16552 732 2144 388
Gender

Boys (n=81) 15.59 117 6019 1119 17003 581 2074 3.31

Girls (n=79) 15.64 112 5409 1011 15894 621 2141  3.81
BMI

Normal weight (n=143) 15.59 112 5473 764 16454 799 2018 217

OW/OB (n=17) 1588 131 7891 1335 16446 995 29.09 3.63
All participants

Total (n=160) 15.62 114 5716 1107 16453 817 2107 357

? Significant difference between school locations (P< .05), ° Significant difference between BMI

(P< .05), OW= Overweight, OB= Obesity
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Table 2. Time spent (minutes/day) at each PAL of different school locations and school sizes,

based on gender.

School Boys (n=81) Girls (n=79) All participants
location Urban Rural Urban Rural Urban Rural
X S.D. X S.D. X S.D. X S.D. X S.D. X S.D.
SED (min) 638.27 65.75 65258 77.81 68261 7279 63852 8315 [661.37 7253 667.35 8143
LPA (min) 122.86* 2817 11294 3747 108.79 2164 10754 2889 |11553 2579 11039 33.61
MPA (min) 40.89 1356  32.05 13.24 23.02 9.85 1797 946 3158 1475 2541 1354
VPA (min) 6.12 5.91 419 6.89 144 2.04 1.52 7.81 368 491 293 443
VVPA (min) 6.36 4.87 429 6.87 1.09 1.69 48 1.77 362 443 249 545
MVPA (min) 53.38 2211 4054 23.31 2557 12.71 1998 1563 | 3889 2257 3084 2245
School Small-medium Large Small-medium Large Small-medium Large
size X S.D. X S.D. X S.D. X S.D. X S.D. X S.D.
SED (min) 650.05* 8395 64257 59.04 69755 6216 66899 8934 |67292 7758 656.12 76.78
LPA (min) 110.21 3207 12453 3494 98.09 2037 11791 2658 |104.38 2759 12118 3097
MPA (min) 39.09 1468 3217 1243 19.55 1058 2110 929 |2968* 16.13 2657 1222
VPA (min) 5.56 5.48 439 7.53 69* 1.19 226 8.09 322 469 3.32 7.84
VWPA (min) 573 4.71 454 7.43 51 1.24 1.03 212 322 436 276 568
MVPA (min) 50.39 2252 4112 23.96 20.75 1219 2439 1643 | 3612 2351 3265 2203

Note: *Significant difference between school locations (P< .05)

between urban and rural adolescents based
on gender (p>0.05). It also was found that
adolescents in a small-medium school size had
significant more time spent in MPA than a
large school size (p<0.05). In addition, boys
and girls in a small-medium school size had
a significant more time spent in SED than that
of boys and girls in a large school size (p<0.05).
Only girls in a small-medium school size
showed less time spent in VPA than girls in

a large school size. No significant difference

was found on time spent in other variables
between two groups with respect to gender
(p>0.05).

Table 3 showed the comparison of mean
time spent at each PAL between urban and
rural adolescents, according to BMI. In this
study, normal-weight group in urban adoles-
cents had significant more time spent in LPA
than that of boys in rural adolescents (114.55
+24.26, 108.85+34.06 mins, p<0.05). However,

no significant different was found in time spent



144 Journal of Sports Science and Health Vol.21 No. 1, (January-April 2020)

Table 3. Average time spent (minutes/day) at each PAL between urban and rural students,

based on BMI classifications.

Physical Normal weight owoB All participants
activity Urban Rural Urban Rural Normal weight owoB

levels X S.D. X S.D. X S.D. X S.D. X S.D. X S.D.
SED (min) 66144 7282 67531 7877 66067 7595 61157 8138 |66896 7615 628.89 80.79
LPA (min) 11455* 2426 10885 3406 12602 2045 121.34 2931 |111.45 30.04 12299 3246
MPA (min) 31.94 14.91 25.05 12.93 27.61 13.41 2792 1777 | 2819 1424 2782 1592
VPA (min) 3.85 5.06 3.03 7.85 1.88 228 222 3.15 3.41 6.7 2211 2.81
VVPA (min) 3.71 4.46 254 5.69 274 4.53 218 3.41 3.07 5.19 2.37 3.70
MVPA (min) 39.49 2294 3063 2249 3228 1826 3232 2325 | 3466 23.04 3229 21.02
Note: *Significant difference between school locations (P< .05), OW= Overweight, OB= Obesity

in other variables between two groups of BMI
(p>0.05).

Table 4 showed the percent of compli-
ance with the PAG of urban and rural adoles-
cents, according to gender. No significant
differences were observed between urban and
rural adolescents in the percent of compliance
with PAG (for boys 13.6% vs. 8.6%, for girls
0.0% vs 25%, p>0.05. There was also no
significant difference between urban and rural
school in the percent of compliance with the
PAG in all participants (6.9% vs. 5.6%, p>0.05).
There was only 12.5% of all adolescents who
had met the PAG. In addition, Table 4 also

showed the percent of compliant with PAG of

a small-medium school size and a large school
size adolescents, according to gender. No
significant differences between a small-medium
school size and a large school size adolescents
based on gender in the percentage of compliant
with PAG (for boys 14.8% vs. 7.4%, for girls
1.3% vs 1.3%, p>0.05). In addition, there was
no significant differences between a small-
medium school size and a large school size
in terms of the percent of compliance with
PAG (8.1% vs. 44%, p>0.05).

Table 5 showed the percent of compliance
with the PAG in urban and rural adolescents.
No significant differences were observed between
two groups based on BMI in the percent of

compliance with PAG (p>0.05).
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Table 4. Percentage of meeting the PAG of different school locations and school sizes, based
on gender.
Gender All participants
Boys P (X3 V) Girls P (X3 V) Total P (X3 V)
Missed Met Missed Met Missed Met
School
location
Urban  284%  13.6% .062 46.8% 0.0% 79 375% 6.9% 307
Rural 494%  86% (8479, 50.6% 25% (1.808, 50.0% 5.6% (1.045,
Total 778% 222% .207) 97.5% 25% -151) 87.5% 125% .081)
School
size
SM 37.0 14.8 154 481 13 .986 425 8.1 169
L 407 74 (2.035, 494 13 (1.000, 450 44 (1.890,
Total 778 222 .158) 975 25 .002) 875 125 109)

P: p-value, X*: Pearson Chi-square test, V: Cramer’s V coefficient, SM: small-medium school size, L:

large school size

Table 5. Percentage of meeting the PAG between urban and rural schools, based on BMI.

BMI BMI
School Normal weight P (X3 V) OW/OB P (X% V) BMI Total P (X3 V)
location Missed Met Missed Met Missed Met
Urban 378 7.7 .089 353 0.0 159 [Normal weight 7838 106 497
Rural 50.3 4.2 (2884, 471 176 (1.987, ow/0B 8.8 19 (471,
Total 88.1 119 142) 824 176  .342) Total 875 125  .054)

P: p-value, X*: Pearson Chi-square test, V: Cramer’s V coefficient, OW= Overweight, OB= Obesity
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DISCUSSION

This study aimed to assess PA of ado-
lescents in urban and rural schools. The major
finding of this study was that adolescents in
both school location showed no differences in
all the PAL. This finding is consistent with a
previous report showing that Thai adolescents
in both school locations had similar in MVPA
(Konharn, 2012). In contrast, this result was
inconsistent with some previous findings. They
showed that youth in urban spent more time
in MVPA than the suburban/rural (Shearer,
et al, 2012). For example, Machado-rodrigues
et al. (2012) found that urban adolescents were
more active than their rural counterparts in
Portuguese adolescents. These differences in
results may stem from demographic differences
including socioeconomic status or ethnicity
between studies (Hodgkin, Hamlin, Ross, &
Peters, 2010). Nevertheless, our finding was
consistent with previous findings in Italian
children showing that there was no different
in time spent in TV watching, videogames
playing, sports attendance and free time
activities between urban and rural
(Tognarelli et al, 2004). In addition, PAL of

both school locations were reported to associate

areas

with number of friends and family member
participated in PA (Raudsepp & Viira, 2000).
Clearly, adolescents in both school locations
need specific strategies and policy to promote
sufficient PA among Thai adolescents.

With respect to school locations, it was

found that there were no differences in most
of PAL in both genders. Previous researches
indicated that there were no difference between
urban and rural of time spent in MVPA among
boys (Moore, et al, 2014). In contrast, Ojiambo,
et al. (2012) found that Kenyan adolescents in
urban were physically active than their rural
counterpart. Another study indicated that
urban boys were more active than rural boys,
whereas urban girls were less active than
rural girls (Machado-Rodrigues, et al., 2012).
In addition, only urban girls had more time
spent in MVPA than rural girls (Comte, et al.,
2013). These different findings may be due to
the different population and range age of
participants used between studies. Furthermore,
previous research also suggested that schools
had an important role for enhancing PA levels
through appropriate curriculum for their practice
in the PA domain, by providing sports gym,
sports equipment and play facilities that may
promote equal engaging in both boys and girls
(Loucaides, Plotnikoff, & Bercovitz, 2007).

In the present study, we also found that
Thai adolescents did not differ in their time
spent in most of the PAL between urban and
rural school, regardless of BMI. Similar findings
were also reported by Stone, Rowlands, &
Eston (2009). Taken together, these results
suggested that the time spent in PA were
associated with weight status among adoles-
cents (Maples, et al, 2012). Additionally, our

finding showed that normal weight adolescents
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in both school locations were more likely to
be active than overweight/obesity adolescents.
Interestingly, however when compared in
subgroup, it was found normal weight adolescent
in urban were more likely to be active than
overweight/obesity adolescent in urban. As the
results, the current finding suggests that there
should be providing strategy for preventing a
decline in PA in over BMI =Thai adolescents.

In addition, this study found that boys
and girls in a small-medium school size had
more time spent in SED than that in a large
school size. Moreover, only girls in a small-
medium school size engaged in less VPA time
than that of girls in a large school size. Therefore,
this suggests that school size may affect PAL.
This finding is consistent with a previous report
of Morin et al. (2016) who indicate that a
large-size school can provide a larger
infrastructure and more opportunities in PA
than those in small-size school. As a results,
a large school size may organized some
special activities class for their students.
Therefore, it is possible that adolescents in
larger-size schools have more opportunities in
PA participation and were more likely to active
than adolescents living in small-medium size
school.

With respect to PAG, our study showed
that only 12.5% adolescent were complied with
PAG (6.9% of urban and 56% of rural. This
current result is consistent with previous results

in Kenya showing that only 12.6% of Nairobi

children achieved the PAG (Muthuri, Wachira,
Onywera, & Tremblay, 2014). Similarly, previous
research found that approximately 16.5% of
children from Eldoret in Kenya that met the
PAG (Ojiambo, et al, 2012). However, this
finding is in contrast to a previous report of
Thai adolescents showing that there was 34.5%
of adolescents that met the PAG, as measured
by accelerometer (Konharn, 2012). Based on
these findings, it suggests that strategies are
needed for promoting PA in Thai adolescents,
regards of school locations, school size, and BMI.

This study still has some limitations. First,
since this study was conducted in northeastern
region of Thailand, there may be not generalized
to all Thai adolescents. Thus, future studies in
other regions of Thailand are required. Second,
since this study was a cross-sectional design,
which had collected the PA data at a specific
point of time. Therefore a longitudinal design
study is still encouraged for examining trend

of PA pattern among Thai adolescents.

CONCLUSIONS

Our findings suggest that there were no
differences in most of the PAL and time spent
in each the PAL observed with respect to
school locations and gender. However, adoles-
cents in a large-size school engaged more PA
than in a small-medium size school. Nevertheless,
there was a small percentage of adolescent
that met the PAG. To sum up, a school size

is one of the most important factor that influence
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PAL among adolescents in secondary school.
Therefore, PA promotion should take this factor
into consideration for increasing PA among

Thai adolescents.
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Abstract

Purpose The objective of this study
was to determine the importance of cycling
tourism elements and discover the factors as-
sociated with satisfactions that influence the
behavioral intention of foreign tourists.

Methods Sample of 466 foreign tourists
who traveling by bicycle in Thonburi District
Bangkok, volunteered to participate in this
study through completing a questionnaire.
The statistical tools used for analysis were
Structural Equation Modeling (SEM) under
First-order and Second-order confirmatory
factor analysis.

Result The results showed that cycling
tourism factors have markedly influenced the

behavioral intention of foreign tourists through

their satisfaction, as the full mediator variable,
who traveling by bicycle in the Thonburi area.

Conclusion The characteristics of
cycling tourism factors in terms of tourist
attractions in Thonburi District Bangkok have
markedly influenced the behavioral intention of
tourists, considered a major part in determining
the destination of foreign tourists through the
full mediator variable which is tourist’s satisfac-
tion. With the authentic experience of cycling
experience, this makes foreign tourists know
the place, learn experience and community by

themselves.

Keywords: Cycling tourism / Elements of cycling
tourism / Tourists’ satisfaction / Behavioral

intention
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Arszidayadiaaifiinssuuilay
TsunswsiSaguneada laeld 3ouaz dnafe
wazdudeviwuansgu Tudiuwssdoyadiiu
Uszannsmansoesngasietng sldun we oy
fyad M3fne yarafisamiunendie szoz
naiFlummsadfisdlasdnssu dnsaznidu
MInmBaLiien doyatnarsdsznaumsiaune
vioudlen wazsuedefiieeidumevisadisilay
INTEIU UazaNyAFIuTINNTITedayarLgn
Jiaerilaglunaannislasea’e vie Structural
Equation Modeling : SEM shelusunsu Mplus
T%LL‘UUE\IE]\‘J%WIEM (Two-step Modeling Approach)
(Anderson and Gerbing, 1988)Iﬂﬂ%umaul,lﬁﬂ%
psaaaulimanisin (Measurement Model) lag
nIATIEiBvAlsENaULBeEUSY  (Confirmatory
Factor Analysis : CFA) tiiafusiuuindudsunely
Tuwasusadaldandiwdsdanafimvuald &
nMInTIRsaUANNUNEata (Reliability) TadluiAa
my¥alaanismadnyssinsueaizansauiia
(Cronbach’s Alpha) wazANNERIUT RIS
LW (Composite Reliability : CR) Wazin130979
FOUANMNITEIATY (Validity) lasfiansaunan
fuszandvasilade (Factor Loadings) @13
LLﬂiUiauLaﬁﬂﬁgnaﬁ’m\lﬁ (Average Variance
Extracted : AVE) w&oa1niunsiasauanusen
atovavluiaaiudayaifelszdnddinaain
(Assaf and Tsionas, 2019; Hair, Black, Babin,
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Anderson and Tatham, 2006) Mwn eneeil
laawA2s Chi-square, fuiliaseduAnuranndag
W3suLiisy CFI (Comparative Fit Index), A6l
ANMNEDAARDY TLI (Tucker and Lewis Index),
AladuiAsasTs LA TaINTUT IR
RMSEA (Root Mean Square Error of Approxi-
mation) LATAIIINTIANLRREANEIADITDIEIU
WRaN1M53 U SRMR (Standardized Root Mean

Square Residual)

WAN1333e
AdpatuiliiausnanisAnElauL
sanifu 2 du AonamydasziEdoyaialy was
Han13IAssiluaaaNnslaseRdNanasay
ANNAFIUNTINE fofl
1. wamsdasziidayaily
NMFITenUInviaa eI AR
nwavinafisnlasdnseuluasuys ngemm-
AMUAT U 466 AU LHuwande 91U 256
au Andufeusr 549 fomerlutay 1224 1
I 144 e Anidudesar 309 HAmsdnwiag
TusehutSaaned i 211 au Anduiseas
45.3 aulvojiduzniglay Swou 334 au Aoy
Sppar 711 lawfimidunieviesiieafuaseunia
W nfign S1uau 260 Au Anfudeuas 55.8 stue
natumsvisiieatudnssudninaldiaaun
N 2 Filae S 339 au Andludesas 72.7
SuFtssmavissiisaiiuinseunmdumnesiia
aniign Fau 311 ey Andhudenas 667 s
Tnajtdunieissiiisalasdnserunuuidungs
w402 au Aadulouas 863 uazlApviag
Wielpednsemudwnnimilende swau 302
au Anduouns 64.8

2. MIATETlnaaNn1slATEE e
NANDUANNAFIUNNTINY

PINMIANBIANNTNAUSTEATNAIUT U
anwfewelafigenasonudsladanginsasluns
vinsifieniiudnssnlumasuyFreainveadiisizn
AR lagvinsnasauANumINERNTaIluLAR
My¥n uasnaRBUAUAMIBIAIBTaN IR doil

Tunsiezianumansaneaduinanis
S madessd anwfawelafisonasoanudla
Bangnssulumaviesdiisniiuinseuluasuy’

va o

gaeinisfisssniemd ausideinsee
sauanNasadalaseae leeldimaiansinsnesd
avAUsznaudsBuiususuTivil Watusuniaduy
Fsdmesiwdsdeinalilulumanisia (Mea-
surement Model) 2a9usiazilady Tasdiadonnd
Tuifusvedvasiulsdoinaldasgndasaniau
hlAeszilunasnnslasease laefinnsnsae
§aUA KMO (Kaiser-Meyer-Olkin) Fafianwinfiu
0.784 uazfalA Bartlett's Test of Sphericity
Wity 5678238 lapiioviaafiAl p value e
fpend1 005 a5Ud Mdenzvthdowanzas
fudeya usnanildvldfinisdinssiidiany
F93is (Commonality) Folun15ATIEHNUITY
atfull mnAmawTwiuzesiadilatesnit 03
Foyaiuazgndaeen saiofimIainssdstnoy
F#28385n159LAseinvALUTENaUnan  (Principal
Components Analysis) Tmﬂmgmmumﬁﬂi:nammu
yuann (Orthogonal Rotation) #0385  Varimax
Fownzdmiunisiensiitadeesdvsznavlu
AAFIMNTINUINTUATRINTUIAIANLY T T
NeaN?89D9AUIENaUTAIRNAY Eigenvalues 3nnin
1 uazasssuaNsaanadoszadlunaiudoys
Batseandshasata Aswillaauais Chi-square
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¢l CFl (Comparative Fit Index) ¢l TLI
(Tucker and Lewis Index) #%il RMSEA (Root
Mean Square Error of Approximation) Gl
SRMR (Standardized Root Mean Square

Residual)

InMmINazinud1 fudssanaléyne

WuasAUsznauaaesnlsuay  wazdamannaiu

Tnaidususdizassudsdonald Taedadain

A5N 1 WANSIAINZHDIAUTENAULBS U UAUAUNHTI

a9ALsENaY Factor Cronbach’s Item CR AVE
Loadings Alpha Reliabilities >0.6 >0.5
FudsRagA(ATT) 0.694 0687 0523
NN INA 0.732 0.535
anudusssud 0.715 0.511
AUNTSLEAY(AC) 0.689 0689 0525
ANNVAINARNLYDIBDINNAINTEU 0.731 0.534
HuRnzevouLLaTEIMININIEY 0.719 0516
FIUFIBUBANEZAIN(AM) 0.727 0.747  0.602
ANA 0.884 0.781
$ruszaande 0.651 0.423
USMSIEINAUAN ] (COM) 0.884 0.878 0552
syanenl Thaugasaniwenia 0.894 0.799
TheuaasszaLne 0.831 0.690
IPUFANEIVR 0.809 0.654
ugaNInTu 0.690 0.476
The/dansaiuaniaunig 0.590 0.348
apuSMItinviasiiien 0.587 0.344
ATUAMNANAT(S__WO) 0.794 0.802 0506
ANATUANWEEN 0.780 0.608
ANATLLIAN 0.752 0.565
ANATLIIU 0.732 0535
uwasviaviigwilannuaavang 0.564 0.318
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AN 1 WANIATITABIALTE NULBIEUTUSUALNVIY (siD)

avALsznay Factor Cronbach’s Item CR AVE
Loadings Alpha Reliabilities >0.6 >0.5

fuANLanfY(S__SF) 0.770 0.789  0.561
unasiaLfiEnsrNUaensy 0.878 0.770
§§nﬂaamﬁﬂs:mwﬁamﬁm 0.750 0.562
INTURNINTFIULRLURBANY 0.593 0.351
nsnauNYiaesiea(BI_IN) 0.786 0798 0.570
zndunvisaiipilailena 0.854 0.729
vndunvissiiedlasdnsenuludn 2 I 0717 0514
znduNviniielagdnseuiituas 0.685 0.469
Hudidug
mMsuuziuansga(Bl__WM) 0.851 0.865 0617
zuuzihivaseuaiuazaulndde 0.815 0.664
auiendsusraunsniadeil 0.812 0.659
a:LLu:ﬁwLma'o‘vimLﬁﬁﬂmﬂﬁ’nimuuﬁﬁjﬁu 0.802 0.643
Q:w”ﬂﬁoﬁaﬁﬁtunﬂsﬂu%’niﬂﬂuviaaLﬁm 0.709 0.502
WA
anadsvivle vi3e Anuduseau(Bl__SP) 0.877 0.878 0783
SEndseivladfleliioafiodlasdnssu 0885 0.783
Tuasoil
SEndszivlansvieadieniiudnsswie 0885 0.783

W3susUAUNNIYiDINEDUS

RAUELNAR: At mtneedlszney (Factor Loading) AduseAnsusainmaasauln (Cronbach’s Alpha)
AANNLLTUTINDBIRIAUSENBY  (Variance Explained) ANMNERIUTINYBIFIUT LAY (Composite
Reliability: CR > 0.6) AanNulsUsuiiainldiadszasiiugs (Average Variance Extracted: AVE >
0.5) fArfiauaanANey:; Chi-square = 717.703, df = 312, x2/df=2.30, p-value = 0.000, CFl = 0.925,
TLI = 0.910, RMSEA = 0.053, SRMR = 0.047
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evaad 28 F nwamMIATTFBdUsznaLNY
1 pedUsznaunIvieafisnaiiudnseu Ysznay
fa 4 fulsdonald Ae sudeivgala suns
WndedufesuieaNazaIn  wazuInIsiasy
Fruseg  Anaienelazesinvisadisn Uscnay
e 2 fhudsdainald Ao anadua uazAw
apany LLa:mmﬁy’\ﬂﬁ)LﬁowqﬁmimmﬁnﬁmL17'im
Ysznaudny 3 Mudsdanald Aensndunnvied
et nsuusthuende wazaadssilande
anduzey Taeshedoassudssonalfdiusn

v
1 © @

fenhvinilaselusingi 0.6 AaNINANNATILE

D

(Convergent Validity) LasAMNEDRUTINDDY

e D).

AuUsuny (Composite Reliability: CR) Fomsd
ANINNTY 0.6 uazARAsANNWUTUTUTSTALS
(Average Variance Extracted: AVE) Foarsannin
05 WU ANNERIUTINTBIFILTLEN (CR) &
A1eglurng 0.687-0.878 uaaliifiudnfus
Fonaldiaduesulsudeiinnuindofouay
WIS FIuAeAEANNLYSUTIUAE AL
(AVE) atfluzag 0506-0.783 uazamidasiusm
2095uUIUHY  (CR) RANInni1AedsaI
wdsUsufiaiald (AVE) 2eefudsunoudassi
(CR > AVE) uaadlifiuinsudsdonalaluusay
NIt e e el T L R Y R N IR G
fanuudaiouasiinauiiesnse famnswi 1
MyATsviasAUsTnauBvBuiususLiaey
Y9N TavRUszneuNMsviaefisatiudnsenu uas
anufswslafidanadannudslaBanginssnaes
Wnviaaiienpseafivieadienlaednsen e
SUYS NTOMWNVNUAT WUTBIAUIENBUNNTYIBY
Wieniludnseu (ELE) Ysznaudhesudsdanald
4 fuds leun ﬁﬂuﬁoﬁo@@ (ATT) @Aunisidnge
(AC) FURISWIBANNTEAIN (AM) Wazu3n1g

LEINATUFAN 9 (COM) Taefiantivinoedusznay
NAIFIUDLIENIN 0.309-0.606 Tandanistidian
thvinesdlsenauanAT IUgIgAINAUFLIN
Toun dudnsal Pheusasanwaind (COMS)
A vtinesUsznouiiu 0894 manadiaediu
(AM4) At vtineedUsznauwintu 0.884 uazthe
LNAYIZEENI (COMA4) Anivtinesdlsznay
Wiy 0831 shteianufionslazesinviesiien
F1ENR (SAT) Usznaudamulsdanald 2
sy ldun FUANNANAT (S__WO) uaiu
aNNUaanany (S__SF) Taesnueifinanimnesd
Usznaunnsgugeaasmuduwsn 1dun unes
vioufieafinudanads (S SF2) Sathwminees
senauwiiu 0878 ANuANATUANNNENIN
(S WO03) fdmnhmdnoediszneuwiniu 0.780
WRTANAINULIRT (S__WOT) fianimdnaes
senauiniy 0.752 ﬁaﬂo%ﬂmuﬁg\f[ﬁ;@owqﬁnﬁu
2a9tinviedifiedIzanTd (Bl) Ussnaushesuys
Fonalg 3 suds un mandunmioadieath
(BI__IN) nsuuziuanes (BI__WM) LazAIN
Uszila 3o anadupeu (B SP) Tasdldmh
minevAUILNaUNIAIIUBETENIN  0.531-0.552
Tonsuediifidnhminesfsznaummsgiugogn
swdusiuusn ldun 8nusziiulafiolévieaidien
Taednseluadedl (B SP3) waz3fnusziiula
nmavieaiieatiudnseudiawSeudisuiunisvias
\fienduq (BI__SP4) fambhminessisznauwiniu
0.885 uavazndunmesfisrdnadudeilona
(BI__IN3) fiambhmineedUszneuwiiy 0854 ol
wud fnisFaedlsznaunasgumnifitddiy
MesdRnssuteRdeaaR 01 FaveAnel
#in9  AenuaanadpaiudoyaiBelseingmuinun
MIWANTUN (Chi-square/df <3, CFI > 0.9, TLI
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> 0.9, RMSER < 0.07, SRMR < 0.08 AA139
il 2

mi‘wmaauqmmwLﬂ%mﬁamﬁﬂ Taenns
AINOUANNTNAUSTRIAILYS wudn Han
e AN INANALS (") sznnessweluig
3EWI9 -0.073-0.402 wariFniinaszesdady
ANELlsUsungnaialdgeninAiamindan

Fuiuslunaluazaausifediu  wanalwifiuii
ﬁT’JLLﬂ{[umﬁ%’ﬂaﬂumﬂLﬁﬂﬂmmama:mm

Fuiusiupegeuaziiannuiiisenssidesiuun
(Discriminant Validity) a33atiludasnssilaea
qunlaseas WLy Fomnseit 3

T Wi 4 MnsasUMsasaURNLAg Y
1ot pefsznaumavisadieniiudnseiisnina
mMeuanspafnela (H1) Teaulssansidu
N9 0622 pUNAUBEAUNNEDA LazAINN
walazaviinvieaiisrdnseuidndwaniouinss
AnusdlaBangiinsn (H2) Thandwds=aniidu

AN 2 WANSIATIEHDIAUSLNBUBI U UNUAUNNDY

A Llﬂiﬂ\‘lﬁ‘ﬂizt:lﬂu SN [70] Ltﬂiaeﬁﬂsz?aytﬁaﬁuﬁu Animti o-value
duRUNaDY DUAUNTLY avAUsENaY

ELE ATT 0.606 6.699*

AC 0.310 3.422*

AM 0.375 4.832*

COM 0.309 4.635*

SAT S_WO 0.785 10.252*
S__WF 0.428 7.264*

Bl Bl__IN 0.545 9.915*
Bl__ WM 0.531 9.170*

Bl__SP 0.552 9.686*

RABLHR: waﬂamﬁummnaunﬁummﬁaLmuﬁ’u"ﬁagaL%ﬂﬂi:ﬁ'ﬂﬁaaﬁﬂi:nauLﬂaﬁué’ué’uoﬁ’uﬁﬂm {1238

ﬁﬁ@iammﬁowﬂwmﬁnﬁmLﬁmm'miwmﬁﬁvimLﬁﬂaﬁuﬁnimu“lummﬁuq% NINNNIUAT ATZAL

ANNRDAAREILUIHULTBY (Comparative Fit Indices: CFl) A13AUAIMNNDAAREY (Tucker-Lewis Index:

TL) dfisnvasidsasdiadevassuiivie (Standardized Root Mean Square Residual: SRMR)

LRZATIINNNBNTDIANLARLAINNARIALARD UM AN DIDBINTUIENUAT (Root Mean Square Error of

Approximation: RMSEA) WUPNAINAENUINUTITiRaARasT8Y Schermelleh-engel, Moosbrugger
and Miuller (2003) (Chi-square = 835.86, df=336, x2/df=2.487, p-value = 0.000, CFI = 0.928,

TLI = 0.918, RMSEA = 0.050, SRMR, 0.062)
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N9 0.631 pEWHUBEAYNNEDR LaznI9ANN
wudrasdUssnaunisviaiiietludnseu 1ud
E“mﬁwamom\wiaﬂmuﬁ”’o’iaLﬁawqﬁmimmﬁnﬂm
WEdnsauTIE1e YA (mﬁuﬂizﬁw%tﬁuma
0351, p=0.006) TiipvALsznEUMiBITY
N (H4) fAnswamILINAanIIANGIlaLB

a '

WOANTIN WUMILLUSAUNANS A Aufanelalae

Ao o %3

AR NUIz NS UNN 0.393 adRtuE1AYNY
8oR uanenil feldfinsnsesauteulainsuls

Aunatefiunumiunisvimsiaidusudsdesinu
dndwaanmiudsdastluiofulsaundals Ta
MAEASMsneaauzadlaiua (Sobel ‘s
Test) 1giAn Sobel's Test Statistic = 2.922 iy
ANRsnalazainvissiieadnsedusud sy
nawNuuUaNYsal (Full Mediation) Favimiiiiaa
HuBnBnaINa9AUsEnaUMinafistiudnseu

LI

‘lﬂf;jmwﬁoe[ﬂaL%\awqr?mﬁuaamﬁﬁﬂmmm'maaﬁ

9N 3 AeAy §adeauuNIngIu ARNLUsEEnsupalizesasaulla (Cronbach’s Alpha) wwantd

anduius LazATInfinastavARisANNLlTUTIuRaIALE

Ausua M SD Cronbach’s

Correlation Matrix

Apha ATT AC AM COM S_WO S_SF BI_IN BI_WM BI_SP
1. ATT 3486 0191 0694 (0.723)

2. AC 3891 0116 0689 0223 (0.724)

3. AM 4197 0158 0727 0143 0332 (0.775)

4.COM 2823 0073 0884 0234 0109 -0024 (0.742)

5.S_WO 4143 0076 0794 0253 0101 0206 0216  (0.711)

6.S_SF 4338 0058 0770 0052 0235 0210 0108 0343 (0.748)

7.BL_IN 4050 0296 0786 0306 0156 0328 0114 0345 0282 (0.754)

8. BI_WM 4513 0025 0851 0158 -0021 0102 0097 0366 0261 0244 (0.785)
9.BI_SP 3955 0207 0877 0402 -0073 0041 0219 0380 0058 0249 0371 (0.884)
RABLWR: Alady (M) damﬁmmummgm (SD) un3InFanauwus (Correlation Matrix) L&UNLEY

yumpsmEnfamdiniuiluaady usssniisesassdeduaaulssuignarinlé (VAVE)

AN 4 FTURANTNATBUENNAT Y

ANNAFIY AlsTanal  AAWNARIAARBY  p-value  HANTIVIANDY
Estimate Standard Error
H1 ELE > SAT 0.622* 0.119 0.000 tudu
H2 SAT - BI 0.631* 0.179 0.000 tudu
H3 ELE > Bl 0.351 0.200 0.079 U)ia5
H4 ELE > SAT - BI 0.393* 0.142 0.006 tudu
HHBLA: p-value < 0.05
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(ELE)

- (SAT)

2

0.631

anudslass

a
nHANIIN

(BI)

A o o

MNEWMA:  p-value < 0.05 uaasiy Albddymeadian 0.05

gﬂﬁ 2 wuUIIaavaNNsiassaviladsndsan R lareninviag eI B 1IAN TR

Tumavieadieniiudnseu nadfnsonsuys

AU 1INAN1I I

waanm3fnsiluasell wuth eefilszneu
mMavisviipatiudnseuiindwadeuindaaaie
wolazavtinviaiienlaednsenusteiiiusdung
a0A lawavAlsznaumvinadieniudnsenududs
fugalazasunasiasiisn uazfudseusas
szonn liun anmgfionme uazansidusssuni
YBIUNANTIBIETIN IR AT ALLAT U EAN
oluunasvioaiien Aosuddnmesnudnunsly
ﬁ;mwmﬂﬂmamwmmivimLﬁﬂaﬂuﬁmmu Fa
§OAANDINLUNIIANEITEY Lee and Huang (2014)
PRnieasAUsznaumviaaiientiudnseusey
aonsnusgau(lenii) anavAUsTNauNviadLien
fludnseunis 4 i fo dudeivgn Fumeidn
f9 FUAIEIUIBANNREAIN WATNTUSNTESY
snee TumsAnsmuhsisgalavesunasisaiies
Tiun anwgfiemefidvesunasviosiion uazas
FIUIBANNTZAIN  TININNSIHUINTFUDWNST
(%wumwwﬁ']LLaz%ma:mn%a) fino p9AUsZNaY

gagniisaiientiudnsuufiddyiidonaianing
Fewalazastinvioaflen wacaINNToMrUAANN
fagalasetinvisaifislasinseld Tavaoaades
AUN13ANE1289 Lee (2014) fluaAdLuLIAAIN
fnvazavsUsznaunIviasiiieriludnseruzes
wnsgrisiiipafusenanaszfuaNRenelaze
Wnvinaiieniiviasifiedlasdnsau
sauanuienalazastinviaiieddansnans
mn&iammﬁy’o’iﬁ)L%awqﬁniiuaﬂﬂaﬁﬁﬂﬁwﬁmwwo
aDA FapnndaeiunsAnEszay Mcdowall (2010)
fiwu anuienela fe viruafzaninvisiiei
WAeadpeiudssaunsainvisaiien a uvaeviad
iy SodnvisafienSsuiaiiougninglinins
wan lassinazfianuaeavivluauninaesiud
waznsudnstiesldsunnunasiosdiieniy uas
anufonelafiietudningfswiedesiunis
Y3LIUNAANANAINANAN BT IR UANID
v3nsdaiatuanyszsunsaifiaslduinisiu
afnfiiusn (Ui and Petrick, 2010) uananil
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Sevzasanuvasadedadufeidufies donasis
anufanalazavinviaaiislusaisifunievias
Wenlaednse asananudasadeludinuay
iRy lFinvissfisaianudenalalung
vioufigasnndetu (Tasci and Boylu, 2010) %9
Fanndaeiuauddurey Lee (2014) finuinilade
ﬁugwuﬁdawaGi@i:ﬁﬂﬂawuﬁawaTaTunﬂsviaoLﬁm
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naasiuuazseiumagnidu
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auiflumstssifiuuraeioafisanendsainniaiu
Mavipaifienlaednsen (Oliver, 1986) Waza1ati
lgnsaiayuanaiasfufiasnduaiiesdn
a¥s viafuiivdanudaiussesfifonsn e
v nfildaniELazU3NIU3NsUEY uazan
msﬂszLﬁuv‘gmmwmmu%mimaomsvimLﬁﬂuﬂu
Fnae ALy Samesssuaufiowelavieliwela
(Um, Chon and Ro, 2006) Favinntinviadifiend
Yszaunsaideuinsansviianssnnsthidnse

UiNNsvhNaNIsuUlEan (Petrick and Backman,

2002) fatuandenalatBanasiidnsnane
mmﬁgﬁﬁ)L%awqﬁnﬁmmﬂfnvimLﬁﬂamaﬁiw’mﬁ
visgidielasmstiudnssu (Gotlieb, Grewal and
Brown, 1994; Meng and Han, 2019)
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