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Abstract

This quasi-experimental study aimed to determine the effects of yoga exercise on health-related physical fitness among
overweight students in primary school. The samples consisted of 32 overweight students between 10 and 12 years old,
whose body mass index was greater than or equal to 23. They were sampled using a multistage sampling technique.
The experimental procedure was 8 weeks of yoga exercise (weeks 1-4 with hot yoga exercise and 3-8 weeks with
cold yoga exercise), and health-related physical fitness was measured before and at the end of the 4th and 8th weeks
by the standard X-scan plus Il. The descriptive statistics were percentage, mean, and standard deviation to describe
gender, age, and body mass index. The inferential statistic was a repeated measure one-way ANOVA used to analyze

the variability of health-related physical fitness before exercise, after the 4" and 8" weeks; statistical significance was
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set at the 0.05 level. The results showed that the subjects had a mean age of 10.90 years old. Most of them were

overweight (62.50%) or obese (37.50%). When comparing the variability of health-related physical fitness, the mean

body mass index statistically significantly decreased by 0.64 kg/m’. The means of flexibility, long jump distance, and

60 seconds sitting up, whose statistical significance increased by 4.45 cm, 17.66 cm, and 7.35 times/min, respectively.

The researcher analyzed yoga postures to identify the postures according to the exercise of primary school students.

Therefore, teachers should be applying yoga postures to promote health-related learning that is most suitable.

Keywords: Overweight students, Yoga exercise, health-related physical fitness.
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[Alan3w) WASEINEY (LIUALUAT)

2.5.2 snavhwntinlaglisinludu (Lean body
mass: L.B.M) nibaendu iasidud (%)

2.5.3 waanaaLita (Soft lean mass: S.L.M)
fnthadu wesidud (%)

2.5.4 wanautihadanizqn (Skeletal
muscle mass: S.M.M) finshaidu 1asidud (%)

2.5.5 ¥2aluan (Body fat) Awuaeiiu
Wasidud (%)

2.5.6 15t Bud Lusulusnane (Percentage
body fat: P.B.F) fia §agiuvadlaiulusnemendaiin
JosazidlaisunuininTeme

3. ms;ﬁmammﬁaga

ngualainanfiiainasasluivuinazlaiu
msmaauamsnmwmamﬂﬁﬁuﬁufﬁuqﬂnmw laun
ANVBIUGT DATINTLAUVBIFIY AIUNUNIU B
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néuite anuudanssasnduite waziaasdlsznay
°ua:ﬁhammi"’mm‘%'aqﬁammgm X-scan plus Il (Jawon,
2013) %é’amnﬁmﬁ']g}mswmauﬂunm 8 o lag
Tuganidi 1-2 senidsnusoluasifn uasddeny
7 3-8 senmasmodluazfan delvinloasionua 8
N9 az 4 A lagvivina: 3 s (m'é" fgmnmi, 2544)
LNINGIBNINTTUBUNWINITIZWININNTBENANAINEY
w8 Wi waznsaasguiiung 10 win i
60 W7 zozIATINNG 8 FUe¥ (Tudung TUWD Az
Tuans Faudnan 09.00-10.00 %) luwmzaontdsnie
;ﬁaﬁ%’mzﬁﬁmiﬁuﬁﬂé’m’m’mﬁumadﬁﬂa} uaztuiin
HAINTDANTRINLNTWN ayﬂm:é’uﬁ”aﬂa: 60-80 V84
fa"mﬂmﬂﬁuﬁﬂagaqﬂ ilasanmsesnidiniudie
luazardasdszduanuninliunaid (United States
Department of Health and Human Services, 1996) ‘?}\1
lundazdlanioanmsiduvasiilavmzaanmasmeas
Lﬁu"’ﬁuﬁ;am ANUTEAUANNRBNVDINITOANAIRINEY
seloaslagfivanuisimesmsaanindsmesiaions
YDILWAS Lﬁaﬂi:ﬁﬂﬁﬁ@é’mﬁmﬂﬁumaaﬁﬂaﬁﬁwfu
FaHH 1-2 Fanmaduvesilavmzoantidsne
Jauaz 60-70 maaé’mwmnﬁmaaﬁﬂagaq@ Fenwa
3-8 Sannmsduvasilahwunodiniuiess: 70-80
289801IN1 i UV89%R219§98@ (Chauhan et al., 2017)
lagdasnnsiduaesiilavmzaaniidinie Sauas 60
nunpfismIsanimasmemsloazluszduiunfiatunans
(Light zone) uaz3auaz 80 MaNufiaNITaaNHNRINILAIEY
luazluszduniin (Hard zone) mni’fumjuﬁmma%"lﬁ%u
mydsaduiiinaSidsuuunagausaanusanis sas
mMadupesile anununusesndaite anuudiuse
maan&wmf‘:a LLazm’%'aaﬁammgm X-scan plus I

4. MINANTALDYA

nagaun1swanLaIvaIUszansduldsUnd
A18&06 Shapiro-wilk test ®0GLTINTILUY (Descriptive
statistics) l0lLA $a8182 (Percentage) ALaay Mean (X) uay

J Sci Technol MSU

.4 4 y o o
fdsaunNaIg % (SD) tNe WAk TR YALWALAZA T
WIaMY uazaDALTIauNNY (Inferential statistics) 1/5znay
@18 §NaNARAL Repeated measure one-way ANOVA
LNBILATIER AN TUTIUY D IRNITO NN RN N T
§FUNIW AUNIT00NANRINIY WAINNTBANAIAINTEY
Favin 4 wazdlavin 8 nymnazoulaiiduwlday
v ‘Ef 2 Y aa a a 6 .
Taanadiaidu 2l TE6 WBINTAaes Kruskal - wallis
one - way analysis of variance WazfNHRARYRIAYNII
FOATNIZAU 0.05

NanN1IAN® (Results)

MNNINAFDLANNUANGNVBINANITAANTAY
modisloas AaunTeanmaINULATRAINTOBNHNEHY
modeloasludlandd 4 uazdlanvidn 8 lauldada
NaA&aU Repeated measure one-way ANOVA rﬁ%’tlvlﬁ
namouTaanadiesduasadasina dlimudeanas
\Hosduwaziaswinltaialisanninas Kruskal - wallis
one - way analysis of variance NA&FAUNITINTEINYVDI
Tayasoad@ Shapiro-wilk test wuin “ﬂ’a%mﬁﬁms
Azouuudnd loud damaduasdriala szoens
nyzlaalng Qﬂﬁ%\‘l 60 37 wraviweinlas vl
wanduite maﬂﬁwmf‘zaa@ﬂi:gn wazttasidwludn
Tusr9me (P=0.11, P=0.28, P=0.26, P=0.07, P=0.06
P=0.14 uaz P=0.73 mudeiy) lnamefigaiianame anu
gaudn wazNdaledu Annszansuuyliund (P=0.01,
P=0.01 uaz P<0.001 MUIAL) WaN1TIATIzATaYS
foaziBuadi

o &

1. YoNANKI N

ngudadnanImue 32 an Jengady 10.90 T
(SD = 0.87) lasutaduwwamy 17 au (Seuas 57.33)
WRZIWARIY 15 An (oA 42.67) néjwéf’;amamﬂmyj
A e A 1! = ?; £ a v
m’ﬁumamﬂaglm:ﬂumv\unmu (3088 62.50) LA
AU (FoBaz 37.50) (Table 1)
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overweight students in primary school

Table 1 Demographic characteristics of overweight students (n=32)
Variables N (Percentage) Variables N (Percentage)

Sex Age (year)

Male 17 (57.33) 10 13 (40.63)

Female 15 (42.67) 11 9 (28.13)
Body mass index (Kg/.m?) 12 10 (31.25)
Overweight (23-24.99) 20 (62.50) X =10.91 (0.86) Min-max (10-12)
Obese (25-40.61) 12 (37.50)

X = 28.69 (3.01) Min-max (23.10-40.60)

2. AIINITLABVDINI LAVWMENITDDNNIAY
muaalaas

das1nTiausasRalavaeniseantiainng
soloazludlarvd 1 Hdads 160.86 aSsdauf
(SD = 2.89) lugla¥# 4 fenads 163.57 assdaund
(SD = 6.21) LLazlué’ﬂﬂwﬁﬁ 8 fdLady 159.46 aSisio
w7 (SD = 4.21) Favnenonuasniarinnseanindsng

ANARLVBITATINITLA WY QGW'JELE]NLL%’JI%NY]LWNT%@]’]N

o

§16U (Table 2)

3. ﬁhmﬁ'ﬂLm:é'zmﬁmm%mmig'mwaa
auﬁnmwmamﬂﬁﬁ&ﬁ%%ﬁﬂ@ﬂnﬁwmaoﬁfm'%ﬂu
Uszandnuridnzivsiniin

m‘s’ime:ﬁf*ﬂ’ayjamLaﬁml,azdamﬁmmu
mmgmmammsmmwmumﬂﬁé’uﬁuﬁﬁuqmmwmm
Tnidoulsrandnsnaianiziwinifn feunsmases
wasmseanmasmeeloazflandd 4 uazdlanwi
8 ﬂ"]La’é"mmzd’amﬁmLuummgmmamm‘mmwma
mﬂﬁé’&lﬁuﬁ‘ﬁuqmmwmaaﬁfﬂﬁsuﬂimmﬁnmﬁﬁma:
iwminuAu nasmseenmasmadnloaFand 4 uas
Fonwn 8 mjuéhaLmﬁammmwvmmﬂﬁﬁuﬁuﬁﬁu
qmmmﬂﬁsmﬂaa &9il dwiiunane Seniads (X) 28.08
(SD=3.07) &z 28.05 (SD = 3.13) Audaue? fieniady
(X) 4.20 (SD = 4.01) uaz 5.34 (SD = 2.86) 3zu=MY
nzlaalng & Mmmaﬁ (X) 104.06 (SD = 14.08) L&z 109.84

=

(SD = 12.56) anm 60 3117t Detads (X) 17.25 (SD =

4.75) uaz 19.56 (SD = 4.28) waimdinlagliraladu
&Jmmaﬂ (><) 44.61 (SD 6.51) WLaz 44.95 (SD = 6.46)
wandaile fduade (><) 40.94 (SD = 5.92) uaz 41.25
(SD = 5.88) maﬂmmuamﬂiv@ﬂ fdnade (X) 20. 49
(SD = 4.60) waz 20.50 (SD = 4.49) Wl 4 ummaﬂ
(X) 19.69 (SD = 5.27) uaz 19.85 (SD = 5.14) uaziasioud
Tusiulueme Sa1ade (X) 30.31 (SD = 3.35) uas 30.34
(SD = 3.45) (Table 3)

4. anand5157% 2 IFNTIDMNA RN WS AL
NN NBWNIIBANNIRINIY WAINITBANAIAINTEY
&laWiii 4 uazdansia 8

mMsianzRanuulsUsiunadsinsdias
lael4aiid Repeated measure one-way ANOVA o
"3Lﬂﬂzﬁmﬁmtﬂiﬂnwadammmwﬁﬁwﬁufﬁuqmmw
ABUN38aNMNEINY REINNTeaNfNEIN T 4
WA A 8 HaMSANEN WU eladnveasdTiiudg
MEIN 28.69 AARIAAD 28.05 AlanTN/MTINNAT D9
umﬂﬂamuﬂmamwmmﬂmmaam (F(2, 62) 4.91,
p=0.01) TIWTIANRAIVDIANNSaUFIRNTY 4.45
LTURLAT (F(2,62)=60.48) fLaagvasszozmnszlaalng
RNAn 17.66 IURAT (F(2,62) =132.56) UazFLaa
V09N-153 60 Tunfiintin 7.35 a¥smnfl (F(2,62)=226.20)
Atk ATYNIIEDA (p<0.001, p<0.001 uaz p<0.001
ANNE au) f&’mﬁmﬂsé‘uq Tlatnsiasuudasadned

o

RURAYNIIFDA (Table 4)
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Table 2  Heart rate during exercise (n=32)

J Sci Technol MSU

Before Week 4 Week 8
Variable (X, sD) (X, sD) (X, sD)
Before After Before After Before After
82.81 160.86 95.77 163.57 81.00
Heart rate 159.46 (4.21)
(5.45) (2.89) (5.44) (6.21) (4.96)
Table 3  Health-related physical fitness of overweight students (n=32)
Before Week 4 Week 8
Variables _ _ _
(X, SD) (X, SD) (X, SD)
Body mass index (Kg/m2) 28.69 (3.30) 28.08 (3.07) 28.05 (3.17)
Flexibility (cm) 0.89 (5.19) 4.20 (4.01) 5.34 (2.86)

Long jump distance (cm)

92.18 (15.28)

104.06 (14.08)

109.84 (12.56)

60 seconds sitting up (time) 12.21 (5.58) 17.25 (4.75) 19.56 (4.28)
Lean body mass (%) 44.80 (6.76) 44.61 (6.51) 44.95 (6.46)
Soft lean mass (%) 41.09 (6.15) 40.94 (5.92) 41.25 (5.88)
Skeletal muscle mass (%) 20.65 (5.06) 20.49 (4.60) 20.50 (4.49)
Body fat (%) 20.42 (5.76) 19.69 (5.27) 19.85 (5.14)
Percentage body fat (%) 30.91 (3.76) 30.31 (3.35) 30.34 (3.45)

Table 4  The variability of health-related physical fitness before exercise, after the 4™ and 8" weeks 8 (n=32)

Within group Source SS df MS F P

Body mass index Time 8.26 2 28.52 4.91 0.01**
Error (time) 52.15 62 4.13

Heart rate Time 279.33 2 21.53 6.46 <0.001*
Error (time) 1339.83 62 139.66

Flexibility Time 339.87 2 45.29 60.48 <0.001**
Error (time) 174.20 62 169.93

Long jump distance Time 5185.93 2 550.84 132.56 <0.001*
Error (time) 1212.72 62 2592.96

60 seconds sitting up Time 897.06 2 68.21 226.20 <0.001*
Error (time) 122.93 62 448.53

" Repeated measure one-way ANOVA "~ Kruskal - wallis one - way ANOVA

a '3
aa1smttaza§ﬂwa

ngudmatensnuauinTounIiwiniin Suiu 32
Aw Jo1g1ais 10.90 T (SD = 0.87) hwwawy 17 au

(Fapaz 57.33) UAZIWANDY 15 A (BBAz 42.67) Nga

daddulngddrdalranivegluszaviininiiu

(Fo8az 62.50) Wazaaw (Saaaz 37.50) Nathidwwazin

niniSouluadodtuduanlugamaluladaiolna

FINAMURZAINFLILNINTU WAINTINNIINBRIBNNT
AR NI IRITIVN LA NI AN RDINITTUNRTINLAK

v ' a oA a X oA
vL@N’]EIﬂ’J’]luE]@@ LLQ::WU')']NQ@?’]LWN%OT%LHQO%WT—]
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SaFaaswulasly aentoulunTiulsenue s
wazRanssufiLiin1 (Penedo & Dahn, 2016) Ssganadas
Fuassnsawdolanfinesnuin WnadeidAanssunig
nmodaad alinszduniziad uaziinseeniiainiy
DOHER ﬁﬂﬁwﬂiﬂmmﬁﬂaqﬁ'm?mLﬂukﬂﬁmmﬂ‘ﬁu
LAzZANNANNEINTFINA MALAR IsAa NN Tdesdu
Lawmnu anuaulafiogs lsadlawaznaeaiion
(NTWBUINY, 2562)

WalSoui s URNITDNWNIINENFNNUE Y
zgmmwmmmjué’ms‘ha T2RININDUNTABNTRINIE RAY
o o & ) &a ' ' a
NM32anMAINBFUMRN 4 LasFUaRN 8 WU ALads
2P0IATRNIRNYAARIDEINRLFAYNIIREE 910 28.69
188 28.05 ALANTN/AT19LUAT (0.64 kg/m?) LNTIZVINAY
4o Ca A e A o 4
1na396n vy WY T I U AR TN T RN T E
vuiitatBaluduld (Chauhan et al., 2017) GedwHaurans
! = A a a 2
AARININNINNTANENEUINNAARIL ALY 0.62 kg/m
ez 0.59 kg/m” (Gokal et al., 2007; Telles et al., 2010b)
Fan1sAnwves Telles et al, (2010b) AiFinwINNs0EN
AasmaaisloazsiunulysunsunisAnaIw Ny i
ﬁWLLazmmiﬁ‘i’lwmﬁﬁmNﬂlﬁﬂ@juﬁaaﬂ'nﬁﬁﬁmﬁﬂ
ndaaiuianmoanss dsudazlidinmsierwedasin
2890191 IRIa YT N AI I uAi e LiRaa (Biolo
et al., 2007) wanandanuinldsunin 1 §lansildams
ladudr wasoud (wanla-lalh-098358) waznnseen

o @

ﬂ’m\‘]ﬂ’]UI%&ﬂ’]‘WLL’JﬂﬁE]Nﬁﬂi’]ﬂ‘ﬂﬂﬂﬂ’J’]&JLﬂ%ﬂﬂg\?ﬁ’l R

o ¢

Wmiingn duftuaame raasaasesluidan wasiladulEe
WBug fazfalsamliazwsanidonluarsaias 1349
awld (Slavicek et al., 2008) agnslsfay umsanunit
ﬁ’]ﬁ“ﬁﬁu’mﬂ’]ﬂa@]ad%ﬂmaﬂﬁﬂﬁﬂugﬁ’lULLazgﬂt@d o
ynzaaandwtite nanduitalaslivialadu wandu
Lﬁaﬁangn WA wazidasidud ludulusenie
wuilidmsasuwudas Ssasednuiunsansndinin
VAW AETRIaNN T aRaININAUNNTAARIVDI
ndaitefuaanluiu wazSinmunaindildenms
Jaseeasirnansnsme (Telles et al., 2010b) G9n1s
sanuuulUsunsumsiinarssanaliiinnsiaswuas
Mduyszlomideasdusznovvasineney Taguiulad
myaaluiulunsmeussiinananduile (Siani et al.,
2003) ’l,umsﬁnmﬁmm@;ﬁmaﬁmﬁmﬂa‘ymmad Vot
dwmmzihlifimatmualdndudiatedriialdsunsy
msfinomsiiladuduazenwsiiwanis S99nms
ANINAHIRENITIB9IHIN NIRRT TAYSHN B
LARADSHINAUINAONTZUIBNIS UALNUBAGY

(Catabolism) Faflunsaansansanms (81337l Lans)

Influence of yoga exercise on health-related physical fitness of

overweight students in primary school

Iwduluianaidnuazilon ATP sain@idnasau (NAD+,
NADP+ W&z FAD) LaeNIduaafIAIUMTHILATIZALA
AunseuImmMILeunUadguRes o uasdlsznanves
smudely Seasvinliurandaitalaglisaalaguly
319MBaaad (Sahay, 2007) Le lWLNIMIANBINALNLT
aaﬁﬂizﬂawaainma‘lﬂﬁmmLmﬂ@miwhagﬁ%'u
Us:muﬁaa’i%‘?}ﬁ’u;jﬁ%‘uﬂszmummiﬁ"ﬂﬂ (Dhume &
Dhume , 1991) uanmnﬁﬁaLﬂumqwaﬁvlajuu%'ﬂ:hma
imiinlaglinuladuezaassldinmzmsinluas e
ﬁmamiﬁﬂm‘ﬁﬁnmmsﬂnimﬂu@ﬂammmmné‘u
wohgthofiesigudludulusnimesans udndufinag
néanitelagliniwlasufindn (Yang et al, 2007) &s
mm@;ﬁLLﬁa‘%aﬁﬁﬂﬁmaﬂﬁmﬁaI@slvl,&ism"lmﬁua@m
ﬁahimmma‘gﬂvlﬁ LANITaaasadaTshuIan18a1al
ausRBETUEnInGouiiesandfanssumasuloas
RN Lm'm@;NaéfanﬁinﬁEj'avl,ajmmma?ﬂvlﬁi'miaaﬂ
Adsmodeloasmunsauimsudnatnziminiin
zRamsanendeliAan s asuudasids lidaton
wAfiiFade sduiuiameuaaaswasilanvd 8

WANINIE WAMTANBAEIWLIN REINNToaN
fndimodeluasludenvdi 8 sussanwmameaestin
TnEuuitinminiin lagamnzaiadsrasninuseudn
Aadsvasszznanszlaalng Lm:@hmﬁﬂﬂuaaqn-ﬁa
60 w7 Lﬁu%uamaﬁﬁyﬁwﬁmmmﬁa (p<0.001,
p<0.001 W8z p<0.001 GNR1AL) s'fémnvi'maamiaaﬂ
fndsmudeloazislyazfawuazlonzfudruduring
siumstamBaanduita umdmsinsendaitedis
nawng Jehlingudiedsfianudaudi uazaw
LL“‘ﬁaLLiwadﬂé’wmﬁanﬂmmﬁumnﬁu lasawizlunga
;Egda’mq‘?ivl,ﬁaaﬂﬁwﬁmwﬁmbﬂ: 6 v e 8 &Uen#
1uqmﬁgﬁvﬁ”aa 37 IANLTALTUE FINALARAINNEaUM
WaE DA ILTIUTIVEITINIRFIUEILRNNNT (Bucht &
Donath, 2019) udatnslsAeudai/feuifisussduana
winaasmsinloazdanuin lunsdnsnildszauau
WINAININMTENEIRRIRIN TIUTIRAENTANINT
wnztiinmssenmsimadisloaziassonadannusem
Fuazanuudanss aseenmaimeetelos 2-3 A%
dada (Schmid et al., 2010) wonaNIWTINLIN 119
manwldialumseanmasmeadinloasudazasowm
nnlumsanenit ualumsansniinauldiianuuninms
panfaimodsloasTaufiiiuan (Hunter et al., 2013a;
Hunter et al., 2013b) langmnyiivaslunzTauarados
gaﬂ’jﬂmz%auﬁ'm lddszunm 10 asaaaldos
(Laukkanen et al., 2015)
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