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This quasi-experimental research aims to study and compare the results
between circuit training and jogging training on BMI (body mass index) and body fat
percentage among 30 female Grade Eight students at Suksanari School with a body fat
percentage of 26.1% or higher. The sample group was derived by purposive sampling
and it was divided into two groups by zigzag matching. The first group of 15
participants practiced with circuit training and the second group of 15
participants practiced with jogging training. The tools consisted of the following: (1) a
station training program; and a (2) jogging training program. The statistics used for data
analysis included mean, standard deviation, one-way repeated measures ANOVA and
two-way repeated measures ANOVA. According to tests conducted separately with the
first and second group pre-training and post-training after the fourth, sixth and eighth and
was statistically significant at a level of .05. There was no difference in the results of
comparison of the mean BMI test and body fat percentage obtained after the fourth,
sixth and eighth weeks of testing. It was concluded that both circuit training and jogging

training effectively reduced the body fat percentage of students, respectively.
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o o = A o o ' ¥ A o A rd‘
gmiunstlnusaniseannidenieusiaz Uszinningldniseaenlug inwrvsegin sain
> =< o — oy w o 4 & o 2. v °
Nendesiunsilniy ) nsauguiameenizenanilalaanisivindnias 14l nlus Famiu
1l lunmsaugusemeaniz dszanns 1-3 e wsiddnldeuouaislieeasasaniia wu

nsinnasie i ninuuatisunssiln 3 e gelnanaaztwinisnuninldlunise ugu
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1 '
o a v =X

snmennzinaldanuuaiiniesaiasentisuaznnnsaugusanevinas 1 e
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a1annalilsunsuilnifunalslin (Aerobic Exercise) Ails Tnsnfludaannansiiiawaaulnama
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winaesfianssnds ld iean asiansimunsame atwlsfiann Jilnliaasinuinawu vl
wazarani lianeinnislanasimu (Overtrain) danaliiinnal@esasaniauinndni

AN TN NNEAANITWEN LN
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ﬂﬂiﬂ@qﬂfa;uu?@ﬂ’]i@@m’lqﬁ (Cool-Down) T4 499399N156BUAALFINE
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I3 eusnlf1598ay . daann1sfefaneanaINie $INNEIEaANIIA cANTDINTALAN
Anlusnme Geldautdosanainiailasd 12949 NNI8NIENaIaINN1eRNNAIAINIEY N9
! 3| a tﬂl 1 [} 13 4 al d' é(
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visaialignIng Asiuannng Al Aalden uaziaAud Naunae (Wiliams & Wilkins
Philadelphia, 2010)

NMINUUANITRANNNAINIE  (Exercise Prescription)
NNTNNIUUANITRANNNAIN1E (Exercise Prescription) N804 11311187
fangsun1anne (Physical Activity) aeutiuniseenimasnigeganizianzading inis
o o dl a ?:/ £ % 1 d‘ 2% del Y o
MUUATZEZINAT ANNMEN uazANDTesfanssuiil < Wiuuueu weliyaaa g Lé 5y

Auuztha i sadfiiniseanindenieldedagndes dauleualewiuludinisean

|
! o o

MAINe viseuaAuaIaazliangn nesdaniseaningenie msuuzinlunseanindene
A £ o o [ 1 o o o dll b
wran13 i ldsunsunisaanniaenieg unuAId n1snauuanIseaniidIniaineldly
AYNNUN1ET84 (Exercise Prescription) N8 NIFANUUANITAANNNRINILAITNNANNNT
arunsadsziiinuardjimldetismnnzan dandaendaluusazynna ialiifia
dselamiaguninuazanssonimaesswniglsn Tammaziiuuamesaannidenie e
2’/ A 1Y 912’/ o a2 [~1 v a o
wsnzantiunadfesldierianiwazfall Wunnsysnnisanuinadaneisians nisean

o o Y @ g lﬂl t4 U zj/ o o P2 ¢ﬂl
masmesnliifuglsssuniniy aliudaryrnatiuainisneaninasneliseiles uay
% s d‘&/
U999 30105 A ARuPFiasnig
1. HdRauguiNnIaie BT NA NNFaN 18 SN MenaueaninaIni aly
Tsunsniinun 1y avsBuainimandeulmgswiae 1e93ume vseldniseaninds

ANSLUUNN8U3NNT 19e (Callisthenic Exercise) Useunas 3-5 UM wasAasen198

[y X PR o @ [y X Y . =2 )
ﬂ@']NLu@ﬂ?Zqu 3-5 U L‘Wﬂ‘ﬂ’ﬂ\‘]ﬂuﬂq?‘uqﬂL@Uﬂ@\‘]ﬂ@qﬂdl,u‘ﬂ LAZAARAR TINTIENIUININNT

1 4 v
a A ¥ A o A o

Ni19naiENdand uLlaiuiianaaziniinanisuianduaesndwiila L fdrandanistin
o X o o A . S
naandsannisenieg Inswdsulionitine winseasulmiemailiaasiouan
A v Aa 1 o o o [ % = o 1 v dgl v
wsantinAulliduiy wasudaniseanindinianasinisdnllsunsnnsaugunatsiies ot
(<1 o o A ¥ t&j = = 1
a1aaziflunseanidemansmiela nstinAatenaNiietszinn 5-10 Wi vsaNInngn
dy S| o o dl o dl U1 1 o 4‘3/ o
tvnduldsunsuniseanindenieiudn waldisameres < AaNENINIBLAE NLEY
= o o o o L= % X o g v 4
nnsingaeanitdaenialuiunlasliinisaaianduiie enaasinlilsuniaealia
navllfailaldiesne Sedenalinsguanidanliidssienieline azinliiianainng

v A [~ v A a o ] o A ¥
wile Wuanls viseenanasunmaseialaansiaes 16
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2. AnglunnisaaniiainieliiianssqelanazaaniidsnielisaLiio
RNIZANZAINLYARA LAZIRLsaIALeINIzaannIaINIg
3. Anuninlvvtinegaumizay aNsnNANIABUAUEN TBNTZ LA W 7]
1 v 1 al v [ %
YAIFNNNEY D1FNNNBRANNNTANAINTDAATT0NTH
4. T3UNINN1788NNNAINEANTRANA N Ne Uaaady TNausaeTe e
1 1 a v dl
FlasNNe Laranlatiaangn
5. dpldsunsuniainaa i Anautaeaniseeninaamelimnnzan Twin
1 o [ %3 1 Y % o s 1
ldipgaanniaenianinaw anaas ldiaaniszunns 2-4 a9 lunisilfuaningianis
TN NAIANNTUALBURNIIWAUY AFRNANNAINNTENURI N1TAANNIAINEAINT DLA N
Tolszanns 10% sadianif viraduisnlsziNulfdannanIsnAgauaNT TN II9N sl
n1siauuallsunsiniseaninaIn1ag uFuAIINEa v uaeINAnN e Tiin
(Stretching Exercise) wannauitdandasnistinlimunzauiudngilszasd aouminaes
N130RNMAINIENNT2EAANN  15-30 AU waildmAasldnanisydins 5-10 Af Tuusay
1 v d” = 1 v da/ = o dl 1 o ) [ o
NANNANILG WIRAUNIMNANUBAZANANMNANFD ANKT 3 saUFadl Aunsonalanndu
NNNMBATLILNTNNNITADNNIRINILA TUFUATNNUNTUIBITZULE LA LA
& - o o o = a ~ o yy
naamLaan ¥rallsunsunisaanniasnianuunalsin Aaiaannanssunda1u1anle

'
' =

I a QI y o Gl % a [~ £ = £% [ %
alled 11y 1An 39 Tudnseu vrawuualsln lusu Ineaengduuulimnn s aniy
PUszaed ANANENIBINRENNNANNIE FTALILN 35-54% MHR ¥AULNUNAN 55-69%
MHR szaumidn 70-89% MHR luaudnfiall ldmnsidu 80-85% MHR wailutindvngunen
NI 1981 20-30 WA AU 4-6 d1aniiien Aaldaiusnidlsne 30-90 WAR AND 3-5
Jusadlanf

mqﬂié’dﬁ m'iﬂﬂﬂﬁm"\mwmiﬁﬁqq@w@:uéwﬂ’m 19NNTEIN AT TI9NNIAR Y
naula annsndngiuuulisunsunisil ndiase sepudn glsrasAnaels nsdnlilsun s
N99aNAIAINEE WMIULANATAATANITUNNNA 1NUA LN B LA A NAYNAUIY UAZAIS
0o =K K % ei o o o % o
ANTDNANNLAaAAENINNgA N19RULA TUTLNINN1TRRNANAI N EAEI N ULA JULL UL B9

o [ o & d‘ Y a A
N17aRNNTIAINY LL@ZQWQ‘U?%’&QﬂLW@SLﬂLﬂﬂ‘]J?ZZQVIﬁﬂ’TW



18

2. Meaanmasnauuuwalsiin

WNAANSIAR UazATLY (McArdie et al., 2006) Na1991 NsaannasnieluuLalsdn
(Aerobic Exercise) Mgt n1sldaantianlunss Uiulm Ueats 1sanssuaunis 4 514
WA Taiflinnseanidamefifgadasfimu M sausonwm slde ent auressnen e
Tneviall nseanmasnienl seamiliinayldaanumiinaesniseanfdsmend T audelu
nans Tneldszazinanluniseanindeniauny wu nstiudnsany madu msteszeslng
‘Emmﬂﬁmmzﬁﬁﬁﬂﬁumﬂﬁ'mfmmmwummixuuﬁﬂmmww% uilsild e nd e thy
ANTLNUIEY (Sprint) mMaeanAdsmMeautLLelsinatnesi e fiag (Continuous Training) i1
nseanfasmau LU elsl nidin NuA WA s 19 WL ANsuvEaAnLvEnlunfg
aanmaINalunisaanindsniednAmaaIndn N s ueedialagegn (HRmax) 199
angsnn nNNslieendiangegn

19ty NITUAUTAU (2550) NA1291 N19RANNIAINILLLL LA 1T TINANITNWELN
A manenae L deandian aeruminildlunmseaniagenia 70-80% 1eesmsn
NIFUIDITNA 7494 A nseenfindaneluusiazafe 20-30 wnil sreznaqlumsnening
Mgl 4-8 dalai nnseenndane s elsliniuas d adldanumtinmnaiinaliia e uise 1
AudesnImidivang msenmdsmeiildminne hivune uazlives aliifnuasie
nselnuaz dedndluniseeninasnienuuwelsin mazazeannaanenuLkelstingn9
mm:Lﬁummzmmlumﬁm@ﬂ%muﬁﬁﬂﬂdﬁﬂ?ﬂﬁMLL@I?ﬁﬂ fla fail

1. mmmﬁwzﬂﬂammnzﬁu

2. szAnsnmmsquislainatu

3. Msluanaulainfay

N

- aenTaud AN nuedenzsing o Idazaanuazsaniia

5. nAnsUenneulf UL

6. AUATNYARNNININNY

Al nysuzdmd (2552) nanadn mseenindsnieuuuuelsiin Ae nisaan

o o . o Lo o y o
masmgla < Anuetseliles aunszisiinsmansldesndiaulunisnszuaunis i

dl % o 1 d%l dl L% k7% = 49{
HATTYRIYNT INBATNWAIIIUIBITNNIENINTY Wedesldaaniauniniy szuimigla

= a @y o a X > °o o =2 o =
wazszuuvafaulaia Asaeinmnnaunulifag nseenidemasuuiiaaiiunisiln

AN LT LA L ANBANUIRILRALAZ T LA
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ATUNAANEI (2554) 81991 walsdin UNI8D9 N13RANANRINILTRAN AN
HEMINENEANNAUT IR TN s eReu I lessil uarnaeuinszfun1sie ua e
dnanelsiinlavazilansaasy aziaarNuiunanaznaliina nnala eundasi i fulss Temil
Fasne AndnAtyaedualsindesiienieninewminusa sulsswanazin liiala i se
= o
NERTEINUNNe

ANNA AUTIAING (2555) Na1991 ngeaninaaneluuketsln NN 119080
o o dl o U % A&J v o % a
mMasmannn lind wiila ldnassmwannnisldeandiauw lunaunanyansetmislunig
AONANAINMBULLLINAZ AN 1IUALA L ARIYFA 2189NE THILAUTIUT D IARBALIAT LATNLIIEN
Anngeannnaanieliiaanwitiaslnadnsaniseunadiala 50-60% 1a98manauiala

498N 20 W azilunansesuLinlalaz va AR an FNRINIIAILIANTNUTNIN L

1
=

1 Y o [~ o dl v v o =3 1 a a
mqmmﬂfmﬂ?@ﬁmﬂmuumumfﬂumﬂmwmmmﬂ‘lmimwmmu%mummum AW N
a 1 dl = QI a =3 A y o
UEUNAUNDRININ A NITMNLAENT LAULTI 1IANIILUANTYU

AR AATHA (2557) N@a1I71 NN9AANNNAIN L kL LLB TN (Aerobic Exercise)

v 1

A8 NN7RANNIAINIERILLUABWEY (Continuous) WATLLLATEWA (Intermittent) @1:190

a woa o

i iRduiuniseenidsnieinea admiinld wenanii niseenindanie Ly Ul
To9RNazINNNIAINgINIsn I un s uuu L ldaandau (Aerobic Capacity) ha¥n1e
neuuuuldldaandiau (Anaerobic Capacity) WAZN1TONNNAINIELLUN TN NLAY
v dgj o % | o o 1 dl =® =
AmANNInIaInAmitalunf s anany lrduli uinndnnsaanmasn e LU usaLiiasa el
MAENANEY [ A NTRNINNY LAZMIANT UL N9 HA 10y 0 TUMAIN1Tan NNAY
nmeanaflunanzanudesmeindaudnmn uazailungs (H+) AfaTuuINnd 190y
aanindeng mazmesdaimaziilinalalaunduaugsanis
At Uszgaiiash (2561) nanadn nseenmasmauuuuelsiinidudsnisean
3 o tdl 3 b4 b dﬁl o ] b 1 1 a dl 1 dl |
masmainldnduiiednngjuazdedesrin o Aanaedenluodadieniuszazaig
natulaglldniswn Wy mas mathudnsenu Wusu Tnasenaayldeandiaulunig
N ANYBMNANEAFNNAIULATNNTY Inanseannndeniatsy i iliflumsaannngs
A o = 2 \ = = o
neaNmuIANaA U ed sruL s Rawd enuaz sz uumiela adwlsiniunisil nd ae

Pmidnsnazlild3s nseaniasniawuunalal neaiiadannnisi ne saunutinga  unng

= dl ° V% % d’l 1 o o Y R 1 dl ] 1 1 dl %
Hnimnlnduilantauudn i nllanusawaauluasemeasdnad allasenaun wla

a

1 e

Tnesnidnazdniiiudaudonn wsidinaunsndszgnsiduntseaniidaniawalsinldlag
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= 2 a o o= N ) . L o o 1 =%
AfEnuULNAviTedantl Funtudn wesnimmauila (Circuit Training) nnlataanisinviniln
= ., A = o o g o = , Ao v v q \
wHnsetiasingliinisin. uasangeninnisinauasuynyian Aus Bud o liauldvian - 1
Bnsey udarniduilluBes o auAsuszazIA InMUAtsTIL 20-30 WA
m;ﬂié"jﬁ nraanniadnienuuualstniiandasduszuuniII e uaassinla lan
= A P | ¥ 1% a ° p
wazni12lnaRauaasidan esaindeniafadldaandiauaiuauuniean 1 LHINANEY
dl ] }7% a | [ % a a o val
2417019117 Watwmeldaantiauardsna duszuu e naulain wazszuimnalanl9i
13 ANTN MU NIUNINTY LATANFaNMAINIELLLLaltnF a9aanNNaInNesa Liiag
Wlusrazinatagetiey 30 wmanld A niseannisdeniasatilasnuunalsing ungn
2ANMAINEINBAAUIVTN uazamITneanmasnaiatuany ladulda
uann1sasllsunsnaaniiasnigwuuwalsiin
n17RaNN1a9N1aLuuLalsiin (Aerobic Exercise) A® N13RANNNAG N8l

%

LWULsiRilied (Continuous) WATWLLRTNWN (Intermittent) #11790 s G TRAwFunng
AANANAINIE N BAAUINITALA WANAINT N1708NNIRINELULN TN AL LA N
ANAINITD I NN Rk LU TEeanTiau (Aerobic Capacity) wazn13n191uwuy 1l
28NT LA (Anaerobic Capacity) A N1388NN1AINLWULNTIANLANATNATNIT0D
v dgl % v 1 o [ % 1 dl =KX a
nanudlelunisewa iy lrdulduanniiniseanindeniauuuse iy AN mIHA 15y

T uRLaUNINNdN waZNARLNT U AN K RA Ty lsuuad nseenniasniaana L

1
a a

WIEANNABINIINEALA NNA  WAZANNEIUNIA (H+) DRATUNINNGLZaBNNIAIN 18

wmznsdan e flna lalauaunduAnaessanie nseanniasntanuunelsinas f aqd

1 1
a A o o o

1FuNunIseannIadnie (Exercise Dose) ANz auiefinaussonmnianefdui g fu
qann Tnenffunnisaanindaniagnisanisldnaaanugns (Energy Expenditure) Tuusias
m% wAazIW visadilany azgnnuualagAuuln (Intensity) szeziaan (Time) LATANNE
(Frequency) 284N192ANNNAI N ¢ MIALVEEARTAIANMEN SYEZIAT LAZAMNATAS

AN2RANNNAINILALANAFAALTUIN N17ANNNAINNE WAL FNINIFIENAIINULRI T4 N8l

1
a o o &

AT AU A LHLANANIINNINNIINIY NANRUEALQININ GAHTUIANITRNAFINEN

WENNAIUIATRINITRANNNAINIEANINAY NN BuLUTEeanTiaw (Aerobic Fitness)
o o =3 U U o al A o a

YUNALBINITRANNIAINIYAIF 89 LT UANATTNNAAVTAUANVYBIAINN FITT ANNANIANAAN

IAERTUsTIMAANIFRLINY (American Collage of Sport Medicine,2010)
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American Council on Exercise (2010) N139149bHXN1528NN1A4N1 88N 9N

a

&

Avualaedi@aaa1 A1un19eenn1aene (Exercise Specialist) Tnaiqnilszas A9

o s ¥ ° o

L@‘W’]ZﬁL@WZ@\?’&’W‘M?‘UNﬂﬂﬂﬂ’]@\‘lﬂ’miu%ﬁi@?&uﬂﬂ@ %ﬂiuLLNuﬂW?‘ﬂ‘ﬂﬂﬁﬂ IREDUEHEN

a

¥ o o ! ¥

o =S = o % U v 6 dl dl 1
A1tanedeainmng 1 289 gaanindenialilidszlomininngn uazanaanuidasse
ATININgaunanafinlu e aInN17aaNNIAINIE NIIINLEUNITAANNNAINETUA L g
= [ % a oA o o/ o/ dl a dl [~1 v v o [
tiananUfia luniseennindemeuazliuiasunginssuiaiuuseqgalalid eaningenie
al 1 aI/ a oA %
HAuaNTuUf TR Wiuseq lwane

mmmmmmmm%maﬁﬂwmﬂi:Lﬂﬂ@ﬁ%ﬂ@Lﬁ?ﬂ’] IFnMuAaNNI7aaNN 1484

o

medwiudiiiniazdauuazimidnifiu Taefandnin The FITT Principle American
College of Sports Medicine (Williamson, 2011) ﬁxﬁf&

1. Anufiesmsaantindenis (Frequency) AEENANGINELANNE 1D
Wiy 5 ASasiadlnmg efiazldndaeliiunnige

2. anumiinaaaniseantngenie (Intensity) AuFudfidninzdauuaz
Sy seAuAamelniisazas m@%mﬁmmuﬁﬂﬂmﬂmﬁqmmuﬁﬂzﬂqmﬂ
(Moderate-Vigorous) ANTENRENANES e AN uNa N e (40% -<60% VO=R or
HRR) LLﬁqaqLﬁuﬁu@ufﬁmwwﬁmﬁq 11N (260% VO?R or HRR) %ﬁ‘ﬁ%uﬂﬂﬁmﬁmﬂ’]wu@z
ANTIDNTNTBI AR ALAE

3. szezanluniseannIaanie (Time) Qﬁﬁqué’wumﬁmﬁmﬁum 3
aanindeniaatadas 30-60 winkady vsemuszaziiatatles 150 wwsdednani
dvsunseaninganiauuunelstinfisl aenamiinyunans (Moderate Aerobic Exercise)
1uﬂ’1a*l:17ﬁ'm"n?@@ﬂﬁﬁz§”qmw’w’wmmuﬁﬂ@;qmﬂ efiazifiunatedniseaninganie A
ANTNTNANNA TN T WAL AT INF BIN1TINNT0ENANAIN LTI RANANAINEA e uATFBs
izﬁmz%\imimmﬁuﬁlm@Lﬁm%uié’dﬁmﬁﬂmi@@ﬂﬁﬁqmmmm@Lﬁmﬁmm@ﬂuﬁﬂmﬂ

o

4. TUATBINIDANTNAINIEY (Type) N3aaninad Med WU NHN12w 89U
X .

wazumiinifuluszazumnBualrilufanssunenaunu ke lsiinn g nduilednlug) Aosl

NNIINNNTAANNNAINELLLLNATY  LaZANEaUFaaae

|93ty NIrLAUTAY (2556) nanadn meeannasmenuuwalsiniasAlsznay

ATanTun 4 dezinn Tdun AarnaNane (Frequency) nuaane nasi nusani sl s

a di & dl 4 o o A =X a wva 21/ 1
ﬂ@ﬂ??NL‘WfrﬂVIU’J‘?QLﬂqﬁiﬂ’]ﬂ[ﬂ’]w‘ﬂﬂﬂﬂﬂ’]?ﬂQﬁ‘ﬂﬂﬂﬂﬁ@ﬂﬂ’]ﬂ M?‘ﬂﬂ’]ﬁ‘ﬂ]ﬂﬂ{]ﬂﬁlu‘ﬂﬂﬂ?\iuﬂiﬂu
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agldualneninll desleminesnseanindinie wazanutaendelunmsind]ifiaz in

= A Yo o o o \ o o 1 o s A @ a
HaRsaguNINEe lhinsaenindIm N et wee 3-5 Jusiadini visaluhansan
AszauANudniuwanAnanue M lunnseenindaeme anumiin (Intensity) MuNeD
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(Sulfonylurea), LUALBAATILEAN UABALNES (Bata-Adrenergic Blocker), 81ANN 1A S
waseasuntiln, Aefhlaamusens, aundy, llilelanAu (Cyproheptadine), Halsiatl
A (Neuroleptics), Nlulnazdu (Phenothiazine) wasilamini (Pizotifen)

5. Tnauans (Nutrition) Mslaiuemns ligndndauiisa lsiuenmsi 14 u
waeanw 1y wil waglusiuluBunamnniie susianisliemng (Feeding Practice) N1l
wanzaniluanwpnnuies aeinlimnalsaluan
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2. ANNINT8INT908NNANA9NE (Intensity) A 1MFUNEN 9T duLay
WTNIAY 92AUAMIUTNTIMNIZAN ARz AHMTNLIBNA TR ANINUENgI NN
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HRR) WAYAIANTIUAUTNAINATNGININ (260% VOR or HRR) fi9Hliuagiuganinuas

ANITNNNTAIUAAZAUAE
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3. szazanlunisaaninaanig (Time) gnanmdiunariminiiua a9

[ A 1

AANNNAINIE AsN9TiaE 30-60 WINFATY YTaINTz ez Iaat N Tas 150 uinadinnif
AuFun1saanniaenianuukalsinN A Nunlunane (Moderate Aerobic Exercise)
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Auvzadoulduaadanmauanivuamin (Aland) wssae ANNEAI(INAT) ENMAIASY 98z

o =

lunousiniawlavizaly Wesaan BM Aiinauanaadai inuuainavinliinin fade 1@ e

[% '
A o a

sanisiintsnseielifnse naiil1se 391 BM g aiiwliifud@enandudainoeives

asdnseualan A.A. 1998 Muuald (4n13end 0w, 2556)

BM <18.5 vutiniias
18.5-24.9 vutinina
25.0-29.9 vty
30.0-34.9 A9UTZAL 1
35.0-39.9 fAUTTAL 2
2 40 fausTAL 3

NANIMENANARFATNIN & TNANENAAATN1SARY NINwaANHT (2561) ATiiiag
NTE AANITATUAIANNANIITIBILAR T YAAAT §91 (Obese) WININLAY (Overweight)
Uwiinidee (Underweight) waztinutinfalng wazfadnunsntauentNgnIneAn i@ s1ea
v dl 1 v a Yo dl o 1 v aa [ %3 dy
ANeaunnelfiinlsn wazansnldinninlasusilaseesladuluseniels 330l
TignunsouanteasAlsznaunalusunisresniasauld NeNLALeNNdN1zE TTade
dlal 1 o o ' 1 1 o [ T & o 1 1
PinasanNdNTus sz wAATiianeiudefidusla duludenie Wy ey we auim
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N9aN"e (Body Mass Index : BMI) unnsgunldifsanauniazdunss naAuaiuninii
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Ftiuaanie) TneanAtmtindodunlan fufannsd A 1dauge (M9 8NNIAY 2 UATHNA
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BMI lumistlsz ifiunmedau iunseniuiudng qadaaes BM lwdnuansiwannd lug)
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Wasandeindaiinmadasuutasannganiueny andusesld BMI for Age uazilaqiiuil
ANTWRIUN BMI for Age d1ufuldiuianlunanedseinad sauiapanunenaunas 19l
International BMI for Age Wianfsauiieunaszudwilszina wsilunguiszansmiaanug
wansi W fiwinliniatin BM for Age snlduanninslsndausniiludesiaouienizassngs
dszang anmsseuaesaniiiddslnguimslumedimawineny 9-121 Taeldinnsad
5 e : . = = 5 o a Py =

uminsieduge luusavdweein +2SD waz +3SD iNaueanAaziminiiukasda nay

Aun1sld BM for Age argendnnisldinausituiinsedaugeninsgiuludaeding udl
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1
o A 1 s =

winlngludaqiiuaridaugelndiaasiuaes NCHS ludasnaudaFauusay Bulaany

WANFNN WIREININAL 3-4 AU WATANNLANFANAZNNEY 1 SD fidaeudaadedu namany

Q

guaaatinngazilaesuulasdeaninuasens 16 1 luduis uazludaueny 181
nouaideBIn R Liawinany 5-18 U nedlnauinng nanewnde nsEneas

A19190UR T 2557 NINARINY NIENINA18190u4 Usziluniaz tnauinnslnedsni st

¥
o o

dmrinuardngaugelngldnsuansiiviinaninnel dougailumadinnisdss lunioy

1
A o

Tnuinng ansnnsiae Bt mTinaaugs waziAseddninguinisa easninaiens 5-18 1

WA uardauge Al neslnmuInig NINeuINY NIENINANEITUAT (2557)

¥
o o

AUgIANINIUTIaNE (Height for Age) uNnely Auiusiufatdnnistlssidiunnoy

Inaunng
gandnineuat >+2 8D
Aaudnagq >+1.5 SD D4 +2 SD
AUGIANHINT -1.5SD D4 +1.5SD
Aewdhaie <-1.5S8D ™8 -2 8D
L[%F;I <-2 SD

o o

Wniinaanusiany (Weight for Age) wianedy duiusiusatdnnsLssiduniay

PptiTatanty
PnNINAN ST >+2 SD
TNUENAAUIINNIN >+1.5 SD 04 +2 SD
YdnAINnaET -1.5SD T4 +1.5SD
9; % 1 % £% =)
UutinAautnatias <-1.58D 4 -2 SD
LNUINUasNINELT <-2'3SD

o

dmtinasnuidauge (Weight for Height) NN ANRUSALATIANIUs Y L L

nnzlnauinng
£ >+3 SD
Sudon >+2 SD T4 +3 SD
i >+1.5 SD T4 +2 SD

ANAI -1.5SD T4 +1.5SD
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AR NN <1.5SD 4 -2 SD

[ARIRN <-2 SD

o

= a ' [ o tgll
Wnninzlnunmaiu wiile A9l
v 1

1. agjmtiaidu >+2 SD T4 +3 SD wana91 HuminuInnduaniRaaug a1

Wwsndauszau 1 wndlanadessaniaiiulsn douiladonguinau

2. agimtlaidu >+3 SD dnnazlnaumafiunnnifulsadousziu 2 wndlena

o @ Y o XA X
@ensamaiiulsagaun g ae TEAINYU

nawudAsinusidBeniaEsuinaeswands ang 5-181
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nwilszney 2 inusidwasnissyiiulnaswAnde 90g 5-18 1

M7 1 NaNaWINE NITNINANEIIUGY (2557)

a

nastyRLlndwiuenuazdagu 5-19 T (vsa 61-228 ) dayasnedaaasgue
ADAGININWUITIE (NCHS) / WHO A. 4. 1997 Aulud ldgadesa NCHS inuna3usae

Tagyaansaetniinigiuniai uinzessnzes esAniseuide landwmiiinegindr 51
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Tumsimundeyadedell M3anmeatiauuumaafilunisaianinsgiuesedfnis
awdelan (WHO, 2007) nMsfinnuqasafielvingaiuaanie (BM) wadnsnlew i ey
ARTHNNaNNY (BMI) fantng 1y a1g 14 T uiwidnifiu >+1 SD Wiy satiunania 22.7

AN/AT.4. 891 >+2 SD Winifu datiieanie 27.3 nn./m9.N. adAnnaunsdelan (WHO, 2007)

nousiEaBensas i LInIasNAs ag 5-19 T

BMI-for-age GIRLS g’@ World Health
5 to 19 years (z-scores) \‘g\ ,}’ Orgamzatlon
—

s

Year: Month | Months
12: 7 151
12:8 152
12:9 153
12: 10 154
12: 11 155
13:0 156
13:1 157
13:2 158
13:3 159
13:4 160
13:5 161
13:6 162
13:7 163
13:8 164
13:9 165
13:10 166
13: 11 167

14: 0 168
14:1 169
14:2 170
14:3 17
14:4 172
14:5 173
14: 6 174
14:7 175

14: 8 176
14: 9 177
14: 10 178
14: 11 179
15: 0 180

nwilszney 3 inusidwasnisstyiAulnasweAnd o0g 5-191
fnn ;- aaAnseuntalan (WHO, 2007)
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7. wlasidus lagulustenis

NN ieugRz (2552) Na1991 123 WHAIE199MNILA L LRI NAIN U A ATy
a9919ne uRenfuAuAsiulawmen wazldsiu ladugiunmldnaasulsuinndnng 9
a al nﬁl 1 a Aﬂl :% o a a a zjz 1
Alanaaas aeuinndnafulamem waz il siun lEnasanu 4 AlanAas? anNasIaneUaaLen
duazterlniulidndiansemnsiingu - awinlianauuasannildiueimsdn 1l
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lauds 60% wanannt lasfudvnFauamlanunzveruswmealinuauguuniene uas

a o 4

matBlnalasugfinda niuawnsndisananudaslumailulsauzde Tsaala langiui

warlsmda lmuas

o I

ARAANA WEFAWAT (2558) NA1991 BIALIIZNOLIBNTWNMEY MNIET A9s0g <] Tiag

U

Tudeneaeasn gl wanduitle nszgn W1 wazedeazsng o ludunie Taeialy

doutlsznauaasienianiielgidugesdou Aa sy wazdan il lusdw Ineinldasnunana
UIANANEE N9 IUeIA U9 Na LU AT N NIAINITD LANTNANNANRUS uardndau

o ¥ é‘/ s == dlij &I s dl 1 ! =
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o

ataRen wazdlasemenlsdannlady (Free Fat Mass) “HNed 1BNNLI94NRN 1118

' 1
a o

nszgn waradenrnelublouleiu TdandrAnysednanaminaiynasauiluuanlug

3
o A

Aa Andouaasinanieildilule iy (Fat Free Mass : FFM) 908 A&21289na 11138 (Lean

Body Mass : LBM) Taadadqudluildladuasdansinisminanyaasiilaidafinnenu
AABALIAT WAL AINARANITIUA LU AITATINITH LAY NS UTDI UE AL ARS UAE
avflsznausenie w3 dou dsznausny waaluiu weanduille uazudanszan
Tnenalnsdunazanazanaaialinisldwasany wamaedaulualusneiutand1uiile
S X a5 i v

WATNIANITANINNTUANNUA T LA Lz unni 145y

aa a o 1

aansudssiiuasAlsznausanie

ada a 6 ] = aca dl adal a o dl
19N19U9e U AL T N LT NN BN UANEAT TIUARLISNUUIAALAZUAN N TN

o

WANE WY ANANUNLRN AT A NUTEDAN I AWANA N AL AN 4WAT ANNALE uATAE

(2556)
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Qe

WiaAe N9ARTHNIan1e (Body Mass Index) vi5a BMI 3879 16d4ne lunnsuszilindumu

=2
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uaziiunuanislunisuendsannuidessaninialealaifiasese  ldauisanenis
annneladusenals

2. AnsdannmnaalFin (Underwater Weight Hydrostatic Weight:UWW)
el umsier dinlasiulusanteg melduufa 2-Compartment Model (lusfuna s

1raNUAan ey waznantesasAnm4

3. Dual Energy X-Ray Absorptiometry: DXA 3N ldwmalulagdugalu

a

matsziduladu Tudune 3elagnnelsiuus@n 3-Compartment Medel (lasiu nduiiie

4
aaa A o

waznszgn) EWAI9 X-Ray aszaufunnsd ey demaeeint Ae awnmminnlauay

ANTWILLLT 8Nz N uazam s ssiuesAlsznaudenielavisludn Jlugy uaz
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49818
5 . A @) ada 1 dl Y
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fudau ANGNABIIENATH IUALINHEA NI IWIYIedLdn  duneunsindesesrinn 1y
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nezLauMset WgnAes eanAuulslson msldiAsaslauaznisduianiasesgnas

dl 1 o Y a ¥ a =K a a c a A QJdJ o o ] a
el lEinadelianan suteriinresadadiwles Maenldmearuiuniwuialunnsuni
paws 2-7 Auua Tnansldwsresdenadeas (Calipers) Samanuvnaed S ldi a1l
(Subcutaneous Fat) mxqasine < Tuswme uaztiamlisunumualuannstlsza e
dll o o @ o 1 d“l v =K =K o a all )

waA e fifusladulusinie Gsaunafieslinioma a0g uazszAURANsI NN

] 1%

madnauvuaes lduldiondsamnsdn lWuanasumbsaudngilsass aeeffasnis
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5.3 MaAAN NN lTulAR Ml 7 Aunde Ae wtinen utnvias
U b2 o U o v v A a ‘#J o v v U v
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. . . dl o & @ o 1 o o ad |
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aa a '8 o/ o & 1 1 dl dl o a % 1
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nezud WAna893 9 Ne udruNszLIUMTAATITde Ya/n9RuI Y Matlsz ilunaTas
Tlasisaimes sanfugudeyaniowduaresmanld Ae Atdefidudladuluswniasie
UUINA9NgNAaY uaugn 990139 wazarAINaUIe N13ATIiRA szl ud ndouang

$19N18 Body Composition Analysis 619¢33 BIA 1 a1nsald e Aumnaundengsaus 12 7
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v

aull andu wiassased gnidanlaveisegluiunte wasinanwezesnszulni1iala
wafidwimladuludnisvesauie Wulaiuldtiomiuaz laduninizauedaznialy
daavied Wl luiulugnes Wedfidusladundn ldannsavenlidiautuiilulsadounsaely
Tnenlszfiuandam i efidus lodudegluinusise bl nlefidus ldunniniuld v
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anwpnnalifailymgunm by lsapuduialings liuludengs vinlidunenansi
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;1919 1 inausinamsguszAuLEnuLefidudlaiuluswmedmiumands

WWAVELNRNE LI ni = Gl
10-141 <16 16-21 21.1-26 >26.1
15-19 ] <17 17-22 22.1-27 >27 .1
20-291 <18 18-23 23.1-28 >28.1
30-39 1] <19 19-24 24.1-29 >29.1
40-49 1 <20 20-25 25.1-30 >30.1
50 73,14 <21 21-26 26.1-31 >31.1

717 anaANnMTNANTe9LssimAAUEgaLINEN1 (American Council on Exercise,

2006)
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8.1 vulaelutlszina
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syndngulmsmenz funguil nsanwsenszunn nasnsindiawinn 2,4, 6, uaz 8 Wi
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2. TlsunsnElndameny

3. 1Pg09aUN (Zepper ZT-160N) uazLAs03AAIUGY (Zepper ZT-160N)

4. praedntlafiduslaTuluianialanaadaadatinnidnd sl e g us sy
#m WA (Fat Scale Body Fat Analyzer MT-10)

d‘ A o o £ o o o £ o
4. 1AFNNAARERIINITAUIE9R1A  (WRNSUSRTNNTHLEaTa]A)
o =N o a @ % 1
5. WLnTuRNNA satiina neua s iasigus s lusenie

2 I )
aunaulungaseldsunsitlnuuudannid

1
= ¥

1. ANHUANANIANTN IUINE meqwﬁﬁmmmmﬁumi@ﬂﬂﬁﬁqmﬂLL‘uu
=
A0%
=3 o aa v =K va o 1 o 1
2. Anwuannis wardansadnilsunsslniiaumnnzaniungusa et
3. aanuUY wazai e llsunsninuuugannt
aa =y o P P
AEnsmAunwATasiaradldsunssidnuuua ol
1. tlilsunsud nuuua 0 ingaduainau Weransdndsnelsy gy dnug
AIIAADLAINYNABILAT ANz AN WianUFulgsuazuflaminALuzEnan
anangeNLEnEnL By oy 1 Hwus

2. tldsunsunsiln I aan10y 5 iU AsadauA N7 PPRIC Ry e
(Content Validity) TagiaNsi1ANNINNIZ AN LA ANATRAINNADAPAA D (Index of Item
Objective Congruence : I0C) UNNUI1A1ATHAIMNGBAAABINAININNEY 0.5 WAAIIN
Tlsunsunmstindaumunzand miumainluld deAndatinugenadasaaslilsuns uin

LULAD1T WAwinAL 0.80
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3. thidsunssfl nuuuaanilin1unnsnssaaeuandidaatny lunaaesl4 fu
‘]J?Z“Tﬁm‘ﬁli?ﬂ’ﬂ'ﬂ@:llﬁ')@ﬂ’}d (Try Out) auau 10 A unan 1 duand newnldlda3a R
uaammaaasnudnldsunauilnuuua ond ldwu iy [sanunsaldldsunsuil nuuuaoniils

dunawlumsasrslusunssiilniamnany

1. AN ANAITANI 9 UARE LL@:mq‘]ﬂﬁ‘ﬁ'Lﬁ'mi@qﬁum@@@ﬂﬁﬂﬁamﬁéqmmz

2. Anwmannis warasnisainldsunsulniaumsnzaniungusnetng

3. penuuy wara¥elusunsudndemens

EmsmanniATasiiarasllsunsaiilindanenz

1. 4 Tusunsudndamenz i :'?Jfﬁ“ﬂzﬁ%‘N%uIﬁﬂﬁmifiﬁﬂ?ﬂmiﬁmmﬁﬁwuﬁ‘
AIIRABLAINYNABILATAIIMNIUNIZ AN W%@N%ﬂﬂ%‘/‘]_lﬂg\‘iLL@iLLﬁhﬁ]’mﬁﬁLLutﬂﬁ@ﬁﬂ
mmiﬂﬁlﬁﬂmﬁmm&l THNUT

2. vilsunsunsin i dentey 59w AmadeupaLiee R Failam
(Content Validity) TAENANTUIANNNNIZANYDIANFTRAIINA DA AR D (Index of Item
Objective Congruence : I0C) UINNUIIA1ATHAITNEDAAREINAININNG 0.5 LAAIIN
TWsunsumsiinfimamsnzasdmimaitldld Gerndaiannusenndessetlsunssin
Jawenz SAwiniu 0.80

3. W TUsunsnilnae mmx*ﬁmum@mwm@ummﬁmmmiﬂwm@@ﬂ%ﬁu
Uszpnsibildngusiaatne (Try Out) Smuau 10 Au lunan 1 dilaef dewihldede d

uasmaaaasnuanldsunanlnmemeng ldwuilyun [saunsnldllsunsudlndeens 16



nsLiUsIuTINIaYA

51

nsdeluafelifuidefannaes (Quasi-Experimental Research) Taelduwuy

WHUNITNARRILLL Multiple Time Series Design TINULLLAUNNINARBIAIATNG 2

19N 2 LULLNUNNTNAR®Y Multiple Time Series Design

o . PAINAARY NIEREN PAINAADY
NANFNALN  NAUNAADY
! 4 dupit 6 duaik 8 duaif
E1 01 X1 02 X1 03 X1 04
E2 01 X2 02 X2 03 X2 04
AOUANHOIN L L ULLILMKU NS NAR DS
E1  unu mjwmmﬁl1
E2 unu mjmmmmﬁ 2
X1 unu luswnsnEnuuuaanil
X2 uu Tisunsufirdawens
01 UNE NINARBLNAUNAADY
02 WNR NMMARELNAINAaEY 4 dlani
03 UNR NIIMARBLUAINAAEY 6 d1lAnit
04 uNK NIIMARBLUAINAAEY 8 d1lAit
naidunfaiiiAse Gdmaass 17 ”ﬂiﬁﬁ'}milﬁui’@uﬁmm%um@uﬁi el

1.

Usearuaniznssunigasasssnddelunyed 165y

SWUEC/E/G-326/2563

P2

a

AAduA 1 HuN1970491A99N1933 N 0 108U 1AN1991139 8 Tin AN

WANTUIBYTYA ZEREIGEESTELN

2. YARAANNILUULUNFIANNTUARINUNRY NU1ANUIVR L ATUATUNTT LI TN

!
=

o

AREUALIALTUIINTRYA

3 ° ' = A A A
HLTEITIEY AU 5 NU memmumgmmwﬁluma?mfmmuamm‘w weasdlenldlunng
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3. {39eaamidaaniiugaImMeNd dNn RN NAATUATUN IR INBTaAIN
Yo = = = < ¥ a o
BTNl FEuAn U luNsf LI MmNt ayaniside
9 o O o A ¥ [~3 4 14
4. fRderimrisdeaeawny W Unaseslunisiumusandayad g anm e o
o A
1niFe
[ = s dldl b2 a o o K ¥
5. dpmzangiUnenl wazaniunnldluniide waziiunindayaganan
dsznaudaa mMasdernuin dndauge uazdnulefidus lasfuludeniy
a 1 o/ 1 2 dl ¥ 1 a o vV Y dll if
6. Weynqusaetne uazfinasasididonnisidannlideys tnaTuag
seazidonvesilsunsinuuuani uazlisunsuiindamens

¥ ' &=

7. ivdeyareumatindoaniedn ulefidus luduluiwnialn awdaedariviin
Yaulafidusluuen ud® (Fat Scale Body Fat Analyzer MT-10) LasinAIATRNIaN1E U8
NANFIBENY WIDNULNNGNNINAAD

8. pnflunmaaes Muuangunasess 1 Bnllsunsdnuuuanil unan 8
duai dilnviar 3 91 Ae Fuduns Juws uasfuAni lutdosnan 15.30-16.30 w.AmuA
AN 65% UBIBMIINITAULDITI IAGIRA utdumeunisiineanidy 3 4ae dasdl 1

AUGUINNEY 10 W doeh 2 Hnaalisunsnilnuuuaniil 30-45 Wil wazdwn 3 Aans

b

ndaiile 10 w0 fAuangunaaasi 2 8nauldsunsufiniemeng uiean 8 dla
duaiaz 3 44 Aa Fuduni Juns uasduAni lutdeeaan 15.30-16.30 W. MUUARINNIIN
60% 1998RINNAAUIBIR1Agag R udumeumsiinaanidlu 34ae gaeil 1 BUAUTIINE
10 w7t doeft 2 Anmnsilusunsaiimemens 30-45 Wil uazdaedl 3 aanandaiile 10 wnF

9. Lﬁmqmquﬁﬂgwﬁqma‘ﬁﬂiuzﬁ“ﬂmﬁ‘ﬁ' 4,6 waz&Un9T 8 Fauniada
wesiFuslasislusenna lneirsasdanmiinga iwlesifuslasudn i@ (Fat Scale Body Fat
Analyzer MT-10) UAARAIATHNIANNEY TRINGNAIDENN UIHANINARBLNIATIEHNAN
adRuazti e ifinaguazeflmenalunside

v
%

10. aguandy afdnenauazdaiauauuzldannsdneRdanian
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NFAANSTEINTaNALA NNTIATISRLRY N

1. MAlde (Mean) Lazdaudes i uunnm 737U (Standard Deviation) 194
wafidusladuluswme uazdaiiuianiaresnguaneting

2 AR ReudeuAedstesiaulsieunismanes wasudsnmaaedilang
s szminangunaaed 2 ngy aaldnimaaaudi (T-Test Independent)

3. sz R uifiuAnRAsesAnuuls A sadieiinnsiagn deunns
M9AY uazuAINIIMARIRLUAYA 4, 6 wazddaii 8 seudNngunAaed 2 nau Ineld
ADAAMNLLILIIULLLNNA Y (One-Way Analysis of Variance with Repeated Measures)

4. Az Beuii e Aneageeadaudl sUsuuuLg asnaieiinigiagn ey
MINAALY WazudanIamaaedUa i 4, 6 wazdia i 8 szudangunaaed 2 ngu tneld

ADAANNLLIUMULLLARIN (Two-Way Analysis of Variance with Repeated Measures)



UNN 4
a ¢ v
NANISAATIZUUDYA

[ %

fouan®lN L lumMsaAsz it aya

o

maazidayauazulannumine i 94y dnenin wadRunuA NN BRI

n WY ANUAUNGNANEENY

X Wy AneAe

S.D. WNi quulflmmummgm

t Wy ANADAnAaauR (T-Test)

F W AN ERRIE AR LN TuANL AL N (F-Test)

MS Wy AedenaLantesas il uingded

SS WY HALINTEIATLLT NI RNA A ad

df iy duusianouifiEsss

D wny  AnuaziiiilunmeaeusnyRgg

* N ﬁﬁmﬁﬁﬁa&lmmaﬁﬁ@xﬁu .05
N5LAsIzRdaya

&

a o 9:/ -;J [ a v A dl o dl =2 a
naeluafilidunuddad@enanaaes InaldngiszasAivadneuaziFauin ey

]

] o

= = 5 a g =

nani1saasldsunsunisinuunanidl wasldsunsuil nduvene Alnas AT duan ey
wefidufladuluinnie aeednBGaundedudsauan=iin 2 TseFaudneuns 1eLiy
susaNdeyanaunsiln uaIMSHN&UAIN 4,6 uardilanin 8 1aangunAaaei 2 ngu
o dl o a 'S a aa aa K o
A% 30 AL INBNNTIREiNan Nz IdeLAE Maneata Astaualugilniswilsyney

oL
ANNEEN A9l

AAUN 1ULAASHAAILRAE (Mean) LAZAAULDN IUUNIATTIU (Standard

a9
' (%

Deviation) 2asidefidus ldulusnanie wazaaiuaania vesinEFaumeaninozunniin
! ﬂﬂdﬂ@ﬁdﬂﬁ@ﬂd%ﬁ 2 NQa

Raud 2 wansanisiamziilienfaud1ad sresfudsiaunimag o
LA TUAININAREIdL AT 8 seudanNgunAaes 2 ngu lnaldnismaaauani (T-Test

Independent)
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al a - = | a =
AAUN 3 LAAINANTIATITLTa LN EUA1REA 82 29ANLLTU TN LR 89
Wedn3indn feunmeaed uasuaInmaaesdilanin 4, 6 uazdiawin 8 szndnngw
naaas 2 ngu taeldatAnuulslsaunuimieifen (One-Way Analysis of Variance with
Repeated Measures)
a a g = 1 all
Aaun 4 udansnanArefilTeuiauAed eresa Ll sUuLLLA 84
MURaNITATN feuNIMAae LasudInmaaasdln i 4, 6 uazdln1in 8 seudng
naunaaed 2 nau Ineldatinnonuulsdsouiuuaadnig (Two-Way Analysis of Variance

with Repeated Measures)

HANSIATISUT DY
AAUN 1 LL@mqm@ﬁﬁLfaﬁﬂ(Mean) LL@zzﬁ'fJuLﬁmmummﬂm (Standard Deviation)

wafiius i lusenenas ATHNNe NE TBINFNNAREINY 2 NN

{ d‘ ! A:ll @ o 1 1 o =K
2PN 3ﬂ’]L’ﬂ@ﬂLL@Z@QuL‘UﬂQL‘]_Iull’]lﬂ?ﬂ’]uLﬂ’ﬂﬁ‘L‘;ﬁumﬂlﬂN‘Lﬂ,u?’]\‘lﬂ’]ﬁlﬂ@uﬂqi‘aﬂ PAINITHN

8

FUa i 91 4, 6 wazdlnin 8 aaelilsunsninuuuannfiuazlilsunsudnaemieny (n=30)

wefiFus lasulusreanis

22 EZIANNIHN Tlsunsui nuuuaani TolsunsaifinAaimens
b SD X SD
AewnNgEn 31.87 2.32 32.44 2.79
waanTEndUani7 4 31.29 2.38 31.99 2.64
wRemsEindUnif 6 30.30 2.39 30.87 2.73
wdsmsEnddnwid 8 28.85 2.65 29.62 2.86

A1MA99 3 Nud nguneaes IAedswaz ARy we fidus lr duly
$n9nne ngunldsunsudnuuuaniineunislnmindy 31.87 (S.D.= 2.32) na494N13HN
FUp19i 4 HAnaAswindy 31.29 (S.D.= 2.38) naansinda1iin 6 Feeaswindu 30.30

o = o el ~ P | o o o =

(S.D.= 2.39) uarnadnNINndUAYn 8 HARaLWNAY 28.85 (S.D.= 2.65) ANNANALUDULY
DG =K QI al dl 1 dl T @ o ] 1

nquEnlsunsudndamen: AAnedauazAndevuuninsgudefidus ladulusenmeaneu

ASHAWINAL 32.44 (S.D.= 2.79) UAINTHNAUAYA 4 RAeaswiniy 31.99 (S.D.= 2.64)
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NAINTENEUA19N 6 HANRALWINAL 30.87 (S.D.=2.73) WA LUAIN19E NAUA1YH 8 |

ANBALIWNAL 29.62 (S.D.= 2.86)

{ nll ! dl o A ' =X o = rai
13N 4 ﬂ’WL@@F;ILL@ZZQ’JuL‘LIEI\‘IL‘LI‘LLN'W]ﬂ‘ﬁ'ﬁumﬁ]uﬂ'ﬂ@ﬂ’]ﬂﬂ‘ﬂuﬂ’]ﬁ‘ﬁjﬂ naaN1ge ndUniin 4,6

warduna1if 8 aaalilsunsni nuuuaantivazTilsunsnilndamens (n=30)

=
FLYZIANNTHN

FARNIANNE

Tsunaninuuugnnd

Tsunaninagmieny

X SD X SD
AaunINn 29.24 1.81 29.42 2.03
wdsmsEinddni 4 28.44 1.69 28.64 2.08
wismsEndUn i 6 27.81 1.72 27.95 2.08
waamsEndunid 8 27.26 1.65 27.24 2.07

AINANTN 4 WU NEUNAAET HANBAELAZ ANTENILLNNAIFIUATHNIANIY  NaH

Hnldsunsuilnnuuannfaaun1sildnvindy 29.24 (S.D.= 1.81) na4n130ndUnA 99 4

ANLRAEWINAL 28.44 (S.D.= 1.69) Na4nN1sHNdUAN 6 A adsaviniy 27.81(S.D.=

27.81) uarnAINHNAUAYN 8 HA@ALWYINL 27.26 (S.D.= 1.65) AMNANALAE NG N

= =X AQI g tﬂl 1 tﬂl o A I =K 1 o
HnltsunsuE ndunenz AN na aua AT ENLLUN G ITIUATUNIN nMgNauUNITHNLiNAL

29.42 (S.D.= 2.03) n84n190NEUAIN 4 TAaasiniy 28.64 (S.D.=2.08) NAIN19HN

FUp i 6 NANeALWINAL 27.95 (S.D.= 2.08) Lazuaan1sindlnnsin 8 NAeatyin iy

27.24 (S.D.= 2.07)
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AAUN 2 LAANNANITIATIEZILFEL I LA N A LUBIF UL TAAUNIINAR BILAL U A

nManeaeddlnvin 8 FENINNANNARES 2 NQH InelEnnmaaauAf (T-Test Independent)

~ ! - - @ o ' ' = o =
M1 5 N@ﬂ’]ﬁ?L‘]ﬁ“ﬂULV}ﬂUﬁ’]Lﬂ@mm L‘]J@?Leﬁum“lﬂmuiu?wmem@u N9 NLAZ UAIN T T8 N

Tsunautnuuudaniivaslsunsntlndewane (n=30)

eI R NANNAADY n x sD t p

. - Tlsunsuinuuuaniil 15 31.87  2.31

fiaunsen o -612 .55
Tlsunsnindamens 15 32.44 279

oL Tsunssilnuuuani 15 28.85 265

NAININN Y -766 .45
Tsunaniniavens 15 29.62  2.86

! \ = - @ e \ 0 = o =
AMNANTN 5 WL ARAsradilasifus 1 Tulusenigiau NN LA uaIn1 98 n
Taunsudnuuuanifuazldsunsntndaueny luunneeiu wansdnilafifusla il

FmesaeIngumnizanfazinfunguFa i auiv

AN99 6 NNILBHULNEIUA DA 8B A THUIA N8 NRWN 9K DAL Aad N 5en T sunauel nw vy

aontuarlilsunsuilniemeny (n=30)

ITEZINAIN NANNAADY n x SD t P

. Tusunssilnuuuani 15 29.24  1.808

naunIgEln o -265 .79
Tilsunsnindamens 15 29.42  2.031

5 Tsunsnlnuuuanni 15 27.26 1.65

WAINIHN L 025 .98
Tdsunasilndemens 15 27.24 2.07

! \ = o = \ = o = =
IR 6 WL ANDALIBIATUNIA N ENRWNTH NWaZRadNITH Nt snsNH N
al = QI 1 1 o 1 o :I/ 1 dl
wusgntnazllsunsudndaweny Tduansinaiu WAANINATHNIANILTNABINANUNIZ AN

azihnflunguileui au iy
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= a - a ! = a A =

AAUT 3 UAAINANTIAZTFELEUARATTa9A ML LT :IUN e B L e
Madndn feuNIINAaeY UATUAINIMARIEUAN 4, 6 wazdlnin 8 szudnangunaaeg
2ngu tasldafifnoruudsilsounuunisiaea (One-Way Analysis of Variance with

Repeated Measures)

AN9N 7 HANITIAINTEAMNLLITUTIUL L LN R Tla SRT1aa9A Aed sl aFidus T Tu Ty
$Meneunin waInsindila i 4, 6 uazdilanin 8 nelunguidnlusunsuil nuuy

#01% (n=15)

uuaaANLseu ss df MS F )
9L INATHN 78.764 1.622 48556 161.835 <0.001
ANHARIALAA DL 6.814 22.710 0.300

o

Rl AynNatangzau .05

! 1 dl o o o ' dl = o %’ ! =
/INFAITIN 7 WU ﬂ’]L@@EPII@\‘ILﬂ‘ﬂiLsﬁuﬁﬂfﬂﬂJuSLu‘j"N NYWANNIIIAEINAUN1TE N

WAINMIHNAUAN 4, 6 wazdain 8 melunguidnidsunsntnuuuanifisiaiuesneg

b

o

HednAtyneatianszsiu .05 Asmauauiauauwe newfusieginedsnseauau

wialsll (Bonferroni) A4m1314 8

FN9N 8 NANSLFLLAI LA NLANG 9T eATedA e ta S dus ludulusanmanieunas

Hn waansHndUaniin 4, 6 uazdiawin 8 malunguidnllsunssElnuuuanil (n=15)

92 81Z1IANEN AaunIln UAINTIEN NRINTEN UAINTIEN
flan9i 4 flaii 6 flan9i 8
fiaunsin - 0.586* 1.569* 3.026*
wdsmsEnddawid 4 - 0.983* 2.440*
wasmsEndUn i 6 - 1.457*

NAIMINAUAN 8 -

o

*Alad AN eatangzau .05
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N34 8 WU ANLANFNTEAaasAn Al afdusladulusnsnianeunisin

waINHNAUa Wi 4, 6 uardilanin 8 nelunguindnilsunssil nuuua ol yneuansng

o o

o 1 A o dl [ ! 1 dl @ o 1 1 1 =
NUAENHNUEAIATUNTEAL .05 WL mm@mﬂmvﬁuﬁh AUl meanaininnaun19u n

7

= o =2

TsunsnNH NUULA D INA NI NAUA1TN 4, 6 LazdUa19i 8 sanwilsznau 5

Tusunssiflnuunaani

31

Estimated Marginal Means
8
L

25

Aadln watindlaniF 4 viflndan ¢ wadtndlani &

S2U=IRIN9HN

nndsznay 5 nauassAaasilafidus lusuluie nnani e ntus nane nuuug il

ABUNN UAIHNEUAN 4, 6 Lazdinvin 8

AN99 9 HANITIAIIEEAMNLLITUTIULLLN R The SRT1aa9A Aad sl aFidus T Tulu
FNMenauNIln WAINTRNEUAN 4, 6 wazdilnwin 8 melunguidnllsunsuid nag

Wiy (n=15)

uuasANANLLTu ss df MS F D
SEEILIIANN 71.746 1.635111 43.878 146.630027 <0.001
ANNARALAADL 6.850 22.892 0.299

= o o [

i AN eatangzau .05

! { nll o @ o ' dl = % %’ ! =X
[INAITN 9 WL mm@mfmLﬂmmumﬁlﬂmﬂumq AN ainI2dagInNaun 96N

wAINSHNAUA W 4, 6 uazdlavin 8 malunguidnTisunsnlniameny Anefiuatngd
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o

o 0 o qul = o = ' | % ada
UHANATUNWADANTEAL .05 @\W]’]ﬂqﬁ‘LLG‘H’LILV]EI'LIﬂQ’]QJLLWWI’NLﬂuﬁ‘qﬂﬂﬂ’lﬂ’lﬁﬂ'ﬁﬂﬂﬂu’ﬂu

a

wialsll (Bonferroni) A4m13149 10

19N 10 nanaFaumauANuAnsa g eeA e i lduluswniana uns

Hn wdanslndUannin 4, 6 uardianin 8 nalunguintnidsunsulridameng (n=15)

22812 1IANEN AaunIln UAINTIEN NRIN9EIN UAINTIEN
flan9i 4 flaii 6 flan9i 8
AaunTHN - 0.455* 1.579* 2.827*
waannsEindiannin 4 - 1.123* 2.371*
i sEindUn i 6 . 1.248*

NAININAUATN 8 -

= o o

Rl AynNatangzau .05

19N 10 Wud1 AYNuAnseTaguetAtedeefidus lsiuludunateunsin

wAINSHNAUA N 4, 6 uazdilanin 8 mealunguitnisunssiindamens ynauansiteiv

1
o [ % a

VoA o v A s @ & ' P =
AUNWHUHAIATUNTEAL .05 WLIN ﬂqLﬂ@f;lLﬂ'ﬂﬁ‘L"’ﬁuﬁﬂ‘ﬂNuluﬁ‘qﬂﬂrlﬂﬂﬁ@Qﬂquﬂ'ﬂuﬂf]ﬁ‘&]ﬂ

TdsunsninAae ez naanslndln N 4, 6 uardUnuin 8 sanwilsznay 6
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Tdsunssiindamens

3.5

3.0

30549

Estimated Marginal Means

30,07

29.57

figutin wafinddenfi 4 wifindeni & widindla i &

SEElIAINNSEN

nwidsznayu 6 nanuaasAeasilasiduslasiuluing nianisenlusunsue ndameny

ABUNN UAIHNAUAN 4, 6 Lazdinvin 8

A998 11 MamaAmzianuidsd sauuuumne e miadn d1e asAaassiuta nnan aw

nsin nasnsindilnvin 4, 6 uazdilanvin 8 nelunguiinlusunssilnuuuaniil (n=15)

uaaANLssan ss df MS F D
ﬁ‘zﬁlszm’]ﬂﬂ 32.413 1.894 17.115 179.850 <0.001
ANNARIALAA DL 2.523 26.514 0.095

= o

AN NATANTZAL .05

o

. ! A o oo P o = o =
AINAITIN 11 WU ADAYATRNIANIELNANNITIATINDWNITHN UAINITHA

[

&Uain 4, 6 uazdilavin 8 nalunguidnldsunsuil nuuuaniisneiuasnelilud 1Ay

a

NNADF

o

dl =KX o = ] | Y aa =
niemy .05 @\Wﬂﬂ']‘iL‘]_E‘EI‘]_IW] FUAIMHLLANFIN L‘]JU?’WEIQQ']EI']ﬁﬂ’Wﬁ“ﬂﬂ\‘] vauna el

(Bonferroni) A9AN9I9 12
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FN39 12 NANNFRFLNEUAL NILANG 9 R B ARATATHNA N8 lWuINN e iauN1 TR N

WAIMTHNALUA W 4, 6 uazdiniin 8 nelunguiidnuuuanil (n=15)

FLEZIIATNN AauNIHN UAINTEN NAINIHN UAINTEN
Flaneiii 4 flaneid 6 flaneifi 8
AauNTEN - 0.789* 1.424* 1.975*
waanEndanni7 4 - 0.626* 1477
waamsEndUn i 6 - 0.551*

o = o

NI NAUAN 8

A o

[pd 1Aty e Dansz AL .05

AINANTN 12 WG ANHLANG WA BNANRALATHNIANUNAUMTHN MAINIS

HAndnvin 4, 6 uardianiin 8 nalunguidnlusunsulnuuua oniyneus nsineiue t19

o [

NI NAUA N 4, 6 uazdnin 8 senwilsznay 7

Tdsunsiiblnuuuaani

29.5

29.01

2857

28.04

Estimated Marginal Means

27.59

27.0

: : r :
Aaufln widlndlaniiie  wddlnddanife  wddndilanifia

=
szgzlIAMSEN

o o A ' ' A o o= s, = o p
ULIRN tUNIcAL .05 Wuan ﬁqLﬂ@ﬂﬂTuNQ@ﬂ’]ﬂ@@@\‘]ﬂ"nﬂ‘ﬂuﬂﬁl?lﬂﬂIﬂ?LLﬂ?NﬁJﬂLLUU@ﬂWu
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