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Abstract

Purposes: The purposes of this research were to evaluate and to compare energy
expenditure and intensity level of activity during playing active video games.

Methods: Thirty healthy male students [age 19.43+0.57 years, body mass index 22.95+3.20
kg/mz, maximal oxygen consumption (VO,,,) 31.29+3.29 ml/kg/minute] were selected into this study
by purposive sampling. Each participant was randomly assigned to play 5 active video games for 1
game each day and 30 minutes per game. These games were baseball, tennis, bowling, boxing and
golf (Wii Sports). Heart rate (HR) and rating of perceived exertion (RPE) of each participant were
monitored in the resting period and during playing the video games. Average HR during playing the
video games was utilized to determine oxygen consumption (VO,), using HR-VO, linear regression
equation obtained during the VO, test prior to the start of the video games. This VO, was
subsequently utilized to determine rates of energy expenditure during playing the video games, and to
estimate metabolic equivalents (METs), using rate of resting energy expenditure assessed by an
automatic gas analyzer. Intensity levels of the video games were also calculated as percent HR at
VO,ax Using average HR during playing the video games, and as average RPE during playing the
video games. Data were statistically analyzed by one-way ANOVA with repeated measures. Bonferroni
test was also used for pair wise difference comparisons. Statistical significance was set at 0.05 levels.

Results: Average rates of energy expenditure during the video game baseball, tennis, bowling,
boxing and golf were 0.21+0.09, 0.38+0.10, 0.24+0.09, 0.58+0.13, and 0.11+0.06 kJ/kg/minute,
respectively. These values were significantly higher (p < 0.05) compared to the resting value
(0.07+0.02 kJ/kg/minute). They also significantly differed (p < 0.05) compared between each video

game, excepted for the video game baseball and bowling that were similar. The average resting HR
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was 63.00+7.00 beats/minute. This value increased to 97+11, 111£17, 10214, 148 £16, and 8410
beats/minute during the video game baseball, tennis, bowling, boxing and golf, respectively. The values
of HR during playing the video game correspond to intensity level of 48.47+5.32, 55.32+8.26,
50.98+6.84, 73.87+7.90, and 42.12+4.95 percent of HR at VO,,,,,, and of 4.18+1.7, 5.69+1.9, 4.78+1.9,
9.82+3.1, and 2.79+1.07 METSs, respectively. In addition, the average RPE values during the game
baseball, tennis, bowling, boxing and golf were 9.03+1.45, 9.97+1.25, 9.840.97, 12.23+1.55, and
7.80£0.93, respectively. The intensity level of these video games measured as HR at VO,,,,, METs,
and RPE were also significantly higher (p < 0.05) compared to the resting values (34+4.05 percent,
1.00, and 6.00, respectively), and significantly differed (p < 0.05) compared between each video game,
excepted for the video game baseball and bowling that were similar.

Conclusion: These active video games significantly increase energy expenditure. While
intensity level of the video game baseball, tennis, bowling, and golf are moderate (3.0-6.0 METSs), that
of the video game boxing is vigorous (> 6 METs). Therefore, these active video games can be used as

alternative activity for the health promotion and weight control programs.

Keywords: Active video game, Energy expenditure, Intensity level of activity
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WefnmussdSouiisunslinssouussszauainy
winvasfansInlusmzianudninialainu

nsiiusIusIadeya: AFame ﬁ'q"umwﬁ 1w 30 Au [a1g 19.43+0.57 1 apiiudany
22.95+3.20 NN./4° WazAWENIINFIRAlUN1TlTaaNFIAU (VO,0,) 31.29+3.29 aa./nn./wfl) lasunts
fardanuuuinzas g isuluassi ngudmaudazawldsunsguldisuudnfinialomny (wii
Sports) Tuaziny 9 8z 30 w7 $913% 5 onw leun waves nuils luThe wassns waznasn inns
Jufingamsauiala (HR) LLazszﬁumwj’ﬁﬂmﬁaﬂﬁww”ﬂﬁ(RPE) vaingudatslumeinuazume
Wuiny shaads HR - luanzdwnaluwidlsanmnsldaandian (vo,) lasldaunsaanasifa
LW HR-VO, Aleanmnasau VO,max NAUNTTLRULNY WaIINTI e VO, ldduimrannnns
TEWRIN WU LA NN LAZINWI WYV I8ATINNT LT WA I WU U=WN (Metabolic equivalents: METSs)
a9ldunanismytasoiadasiinneiutadaluia Savhnsdssduszaunnaninaasfianssalasms
fwrmeiads HR Twrniziswnudusasszuas HR ™ VO,ae WBENTLTAN RPE waluumsduna
AenzdayaniaiidisinriaanuulsUumaion (ANOVA) wwuiadn laswssufisuainy

LANA9MBEFIBITYS Bonferroni uazfmuaanuiinudmaynaaianizay 0.05
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Han13398: sanmsltwssnulurmsiduinuiusues inuiia ludae wroana waznasw
W7D 0.210.09 0.38£0.10 0.24£0.09 0.58£0.13 Uaz 0.11+0.06 Alaga/nn./ufl awd1aL FaInan
uaANAEIARDEIATYNIIFHA (p < 0.05) WawSoufisunuenluamewn (0.07+0.02 Alaga/nn./unf)
WALANEINUBEINRURIATYNIIRAG (p < 0.05) W3 ufinuszninamMItdwnuuaany aniung
wwnusvaauazluaandanlnaideann fn HR Tuamewn winiy 63.0047.00 A% uaziindu
Tuvmsidwnuuaues wuils lusae vrosns uaznadw 1w 97+11 111417 10214 148 16 uaz
84+10 a3awf awdey Taduszaunnuntinuasfianstu Sauns 48.47+5.32 55.32+8.26 50.98+6.84
73.87£7.90 LAz 42.12+4.95 w8y HR th VO, W8E 4.18£1.7 5.69+1.9 4.78+1.9 9.82+3.1 AL
2.79+1.07 METs mudeiL #ana1nii e RPE luunizisuinuiuauas tnudla [ufas snasna uaznasm
WiNAU 9.03+1.45 9.97+1.25 9.8+0.97 12.23+1.55 L&z 7.80£0.93 AMURIAU A1T2AUANUNNVDY
AINTINTI 3 LU ganinedalnodAyneaia (p < 0.05) WawSsufisunuanlusnewn (Jauas
34+4.05 189 HR 1 VO,,,, 1.00 METs 1&g RPE 6.00) Lazuanadnuatednpdayniaia (p < 0.05)
WaulSoufisusznitemsawinuudsziny sncumsawinuuausauazlutasndanlnaiass

agil: matsuwudniindalamnun 5 ina Flwsemeldwssnwdiniu lasunuuaues tnudls
Tuf5e uaznas Fizaunnuntniunans (3.0-6.0 METs) §wNNRIUaNaiszauanuwingn (>
6.0 METs) a1t a’lmmi"ﬁuﬁnﬁﬂ’iﬁiammﬂuﬁamimLﬁafﬂ,ummanﬁwﬁ'ammﬁaqmmwuanﬁa
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mItaRawlnITINY (Physical activity) Wazn13aanfiainme (Exercise) vaddszmnaulngldgn

dafunrEgunwuisn@ anns Insaasuuazaiuaywatddaiainnauel w.a. 2547 (nasean
o @ 4 L@ e X ! 3 ,
faimeiNagunw, 2552) winauunngidadiusasanlneary 15 Dawld Adnedaulniime

A A ' s A A ' X &
laiiisana lasanugnrasmuadenlwiianmeliismedunfgalunguany 70 duly sesasunde
ngua1y 1529 I 3Ty 1anwans, 2552) Asildulidundasninfionuudlolasisadiu inmznns

A . A @ @ . . A A ' I
R IAITIIN BRI aNTLEWAI9U (Energy  expenditure) 31n39ne i sane TR ssudsnaly
FUIIDNIWNIMNEY (Physical fitness) 1a9UszmTuanadiins ninduladuassndayvadliaizass
(Chronic diseases) annanuoiia 1 92159 13adm 13au1wnu lsavasnalauazraaaiian idudu
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(Church TS, et al., 2004, Wei M, et al., 2000, Hu FB, et al., 2001) Eml,ﬂumm@amumue] VBINNY
WY ANNTIANAAAS LLa:mSLﬁﬂ%%ﬁaui’mauﬂ‘szm"nuvlﬂﬂ’luﬂa'«g‘u”u N9 FINANITNUBELIININ
ﬂﬁdLﬂSHgﬁﬁ] (Abegunde DO, et al., 2007, Society of Actuaries, 2010, "Lwya;f ANUNTUTOUUG WRZADAY

, 2554) AKA1IVAVINNAANINAWILTZINA (World Health Organization, 2005)
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mimﬁauvl,miwmw%amiaanﬁwﬁdmﬂvlajLﬁmwmﬁﬂmﬂqﬂmiﬂﬂmU‘Ui:ms (O'Dea JA,
2003, Burdette HL, et al., 2005, Norman GJ, et al., 2005, Spear BA, et al., 2007, Ansari WEI & Lovell
G, 2009) Lwiqﬂaiiﬂéwﬁ'tyﬁwu lasawzlunguianiou da nmisaniainmaniafimiiinaiaseiu
AanTIusiiadn danuindenting LLa:ﬁmwagnamuﬁaumfﬂmiﬁwﬁamsmﬁmﬁu (Department of
Sport and Recreation, 2012) 891131 nMsawinuaaniaaiuasialamnudufanssafivhldionin
finsndanlwissnoanas (Meier M, et al.,, 2007) agnslsfimnan Aanssuasnandndorinfsdszian
wisienawaslnsdssawendnlududs wasladranfunuinluisa ﬂi:ﬁ‘hi'umnﬁuluﬂ%@ﬁ'u
(AAWNE WANTN, 2554) FINANNIENTINVBINNISLLaULA WA TILEAIIN wnrwlnoaty 10-24 9 lu
LANTINNY uazUSunma TauLdunudagiouas 53 FaRniwaniosas 40 1ud 2548 uaziouas 24
PBINGUABEN ﬁmmﬁiumimumunni’u Tasudszinldiaaawnuds 3 salus wisReRuWanta
&N, 2550) MIMTIAINOANTTUMILEBLNUABURLADTVBIBNAN BN LUURIINBIREWL A28 mjm"'mzm
Wuinuilfona: 82.3lasanumeaanuilian Ae tnunauitaesnllldidondasuinasiia 589898
Ao LNVINLAIDILEWLNY muﬂsxm‘n*‘ummuﬁmumﬂﬁqﬂaaaﬁuﬁmmﬂ fa inuuLITOLAZINNYTELAN
SURNEY MMSUEIATLTIawN Ao Thuuaziiwneds sauszazafiltidwnylugiadasen da 1-2
2 lu9/3% Tredaman azawnuinduwdn 3-4 $aluain (als IndaInana, 2546) wonanil Sadasin
InuRIanz oUW B NI TU M T AU TN AT S wAndY Feezidumadnlomans
TN AINUADNRILADFUDILINIT TINI LRNFIUI W NTHALEWN UL AN AN AL TLERNE NG
(AnWa We1Tn, 2554) Innszuaauisuidwinuainanetandwlyledn windmslsuwan
snsazmsEwnunNifisudesisegiuwihesnsuiaefidusmlng IWlidugduuuifindenln
$19MBNIND% amj"aUIﬁQLduﬁﬁﬁ]ﬂssuﬂwsLﬂﬁauvl,miwmﬂﬁmaﬂ”umwmauLLazmmﬁaamwaa
awad unzdraliglandnsadonlmssmowuiuseandesiuulouofisgoaldmmua'ly

wanfnWialainu (Active video game) Lﬂummﬁ@lmiﬁﬁ'mﬁ‘immgagﬁ'ﬁiaﬂLLaziuﬂs:Lﬂﬂvlw:J
MILEWNUTAARD199E 1NN TN B AHEIABAINNFBINITAINE Lﬁmmﬂ’lﬂﬁs:uumuqm‘hmﬂé’aa
(Cameras) uaz@aasiasumitaaewlmaialdiafia (Handheld motion sensors) 39vinlwiianindanlvn

U

Hameldiaianase 1gu MImaaniNuila mﬂﬂu@ﬂuaa 1 udn (White K, et al. 2009) TILaNA1931N

Do

masunuaanRaesluedausznuiulngy idedlulgtu adolsfiony udnfividlainufiddmnied
RRNLTRANINTIN WRZITUIFLMNLITDINUNNTRAREIN LUNIN 40NN 1T 19IUITUARIUIINLIN

1 =3 g o U L4 o QI II 1 a w L 1 U, (=3 v v a {
MR NNTRaRiN w9l TWR I A LT memaﬂmﬂa'rsvlmﬁﬂ'lsl,ﬂm'mnwagamm%msﬁ
LANGIIN 1uﬁ1umaan§juﬁ'sama FRAVBINNNNAFOY FTHLNIANNAROY IFNINAROU LTUAY AITU
wn o R A . A A 2 ' & A |aa Ao ' ' ~ ) o
Wspdsfianuauladuainsdsnazdnsriudniiwialainanddmisaglulszmalnealudagiu laud

a fn' 6 o v £ ar n' :3’ A 1 n' :3’ 1

MNLURUBS NuRE ludae 9788108 waznaaw vinlussnielswasanuiiuduwnsa linasimndurinla
LLa:muLL@iamﬁﬂﬁmwwﬁfﬂayj’lmm“’ﬂ@ 195 1Nl T nuuIN19NITIRAT Lz AanITuN1Ie 8 Nias

mﬂﬁ’m%’ugﬁﬁaamﬁaaﬂﬁﬁ'\ﬁmmﬁaq"umwﬁaLﬁamuﬂmﬁmﬁfﬂ@ﬁ
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ﬂq‘ll‘izﬁﬂﬂ‘ﬂaﬂﬂ']i']%ﬂ
tﬂl = U = 1 3 = ad
1. wwadAnwINIIEwaINwlu mLauwanANIalawny
2. WaANENITAUMNNRENTBIRINTIN IR L a AN AINAAlarnw

3. WaSouApunsltwannLazIzauaMUnEnTadnansIN I I I LawLENAINGA latnw

¢ a o A A o
qﬂn‘smuam%mim HWHNI13IVE

naxeradvuazldszsns: ndualetslunsiduaiii Wums $1uan 30 au Faldsunms
AaLAaNULLLLa (Purposive  sampling) 31321 N IR AN B TzaUUSULN0T aewadnmn
URAINNRLATUATUNTI LI F1%3% 500 AL mmsrfmiﬁ'ﬂLﬁﬂﬂﬂﬁiwﬁaaz}waﬂi:nauéf’m (1) ﬁmqizwm
1925 1 (2) sanfasmoidulszsn agnsvasads 3 asyalest (3) fgunwd ladlsadszands
Taganizlsafiifgaiuanuiadndvesszuuwaueacuuazdanlsve @) lisudszmuenisid
frutsznavvasnndudulszii (5) vl,zdﬁiaﬁmmammww{i’ﬁ'«mﬂuqﬂa‘i'iﬂ@iam'saaﬂﬁ’]é'anm Ua
6) Lt dvszaumsoilumsiawialotnusfiafianron

mjm‘ﬁaﬂwwﬂﬁ%’umiaﬁmsLﬁmn"’mwa:tﬁuwaumﬁﬁ'ﬂ léun TanuszaiduaIniivy
WBmsiiuTuTINdays Uslgminaainezldsuainnisdse uazanutissfiansasiindu naunisas
wnsusaslunisFedusaudnsiunisise %leﬁi?uﬂ’ﬁmqmvaﬁnﬂﬂm:ﬂii&lﬂﬁﬁ’ﬂﬁﬁllﬂ’lﬁﬁ‘)vﬂl%wkl,‘]:}?j
WEINIL nauAl8EN9YINLULEaLANY Physical Activity Readiness Questionnaires (PAR-Q) 39
GauUad91n ACSM (2010) iadszifiuamnanianswivfanssumanaonlwiiemedewsunmanss
wananit ﬂsjmﬁmmm@ia:ﬂummmuéﬁﬁﬁadﬂﬁﬂ”ﬁms A7 16.00 . $1WIU 6 733 lanudazais
TITUAD na;m"'aasiwa:ﬁaamﬁansmﬁ’[ﬁlﬁdmn6] 08natias 24 T1lN9 UAZINENANT LaANaTaR ‘uq‘v\'%i
waziAIaIRuTid I uNaNTaIn BN athatas 3-5 Talug
NINAFIUNIWNIINAADY: gﬁﬁ'ﬂﬂiuﬁuqmé'ﬂwm:ﬁvugmmaamjm‘ﬁaah\i ag19fay 3 U nauny
nagouldwLEnAinIalatny leun vineinda §ug4 (alay Weight and height balance) fafiuianie
[l5gas Wmiinen (Mg (1) THR  luamedn dammsldwasauluamenn uss VO, 13
ﬂizL:ﬁué'@mmﬂ%wé’amulummzw"’n’tﬁ%mﬂﬁmjmﬁasm‘vns‘lﬁlmwﬁwmﬂﬁ@iaﬁm"'mw%aﬁmi'l:ﬁ
uwfis (COSMED; Quark PFT Ergo, Italy) Gsaziaanuitutuasaandianuazaisuanlasanlodluan
wela uii ludmsduaivedinuazen VO, lasaalusi@ (Automatic computerized metabolic cart)
Mydaztludn VO, lmﬁ%ﬂﬁlﬁmjué’aazhcnmﬂlﬁ]muﬂﬁﬁmﬂﬁ'@iaﬂ”uLﬂ%iaﬁl,mw:ﬁl,l,ﬁaﬂ”mdn Tu
YULLABING ﬁ’m’méﬁuuu@lnavlwﬁw (HPcosmos Mercury; Germany) fiinisusuaslinannisnagey
ﬁ’;il’?%m‘i“ﬂmug"ﬁ (Victor F., Jonathan N., 2007) (The Bruce Treadmill Protocol) auﬂi:ﬂd\m@:uﬁmma
fieduanuinmat 3 Tu 5 98 fa (1) HR Jdnlnaldes (+ Tauaz 5) AU HR g9ga [FuImann 220 - a1y
@) (2) VO, Windin < 150 wa mdl latnanuntinduinszaunits (3) samdimszning Co, de O,
(RER) 2 1(4) shamuiwilondunwng (RPE) = 18 (5) ﬂa;mﬁasi’mmmnm%a"l,ajmmmLﬁu@ia"l,ﬁ (LnAin
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HR Tuvassnuasluamenagay VO, setn3asiatauuul$sny (Polar Team and Heart rate monitor;
T31 Coded, Finland) wazinen VO, NIANE98UNI0A008LE9EUATI92I9 HR uas VO,
Lﬂ'%"mﬁaﬁl‘*ﬁ”l,umsmaawﬁmm:gnﬂ%’mﬁ@iﬂﬁLﬁummgﬂu (Calibration) ﬁaumimaaunnﬂ%ﬁm
AmIanuduusinvaInEe

nmsnagauawudniiidflaina: nfudednldsunsga (Randomization) Iiduudnfindle
Y U8z 1 W 9 82 30 w17 auaz 5w ldun waves mudls TuTae vauans waznasw (Wi
Sports) MatawinuudazinuU judauduusinvasnaauaziiuszozvnanu adnaos 3 Tu tufinen
HR luvazWniaumaaunuuaznng 15 Jufl Tuszniremaawnudisiasasiiotawuylsans (Polar
Team and Heart rate monitor; T31 Coded, Finland) ‘v}’lﬂ"lmamm\‘l HR T e WN LA A LAWLAN LhaD
e HR waglumsaunyluyszdud vo, lagldaumsnanouifaiduasiszning HR-VO, (Carl C.,
et al., 1983) Al Nmsnagay VO, .. nasannti shua VO, lusuwmmasasimsldnssnuluume
wWuddlawna (1 L 0, = 21.1 kJ W38 ~5 keal) uazdsziluszauanuninaasnsiauwinaidudr METs
Taswsoufisunusasnisldnasnuluamewnilduiannisiadoinissinneiuiasaluia
wonanit dszduszauanuninuasmawnussdtmiswmaais HR lunaziswnudniosas
289 HR th VO,,.,, hazyinn1idsziiine RPE 1u°nm:w°’nriaummiuﬁﬁiamuLLa:nn6] 10 w7 luszning
NNILEWLNNAE Borg 6-20 scale (ACSM, 2010) W8I91NTE 161 RPE 1y asst dwnuanmwiaLadsd
wWisufisunualuamewn m%‘aaﬁaﬁlﬂumwﬂaauﬂ%%ma:gnﬂ%’mﬁ@hlﬁlﬂummgmriaums
maaunﬂﬂ%éﬁUﬁﬁmﬁmuﬁﬂl,l,u:ﬁwaagwﬁm

nsaneiteya: Ilusunsuaeniaimesdniagyd (SPSS for window) WafuImALaRY
(Mean) LLa:muLﬁmmummgm (Standard deviation: SD) maaiagaﬁ"lﬁ AleNeRANULANANINIFHa
2898 ATINTIINAIIN UL TZAUANURUNVBININTIN (S0882U89 HR ™ VO,,,, METs uaz RPE)
senaanluraswnuazlua e wnumasiGLuUT (Pair sample t-test) WaTITRINIMTLEUIA LoLNNLE
a:mmﬁu’i%ﬂ'ﬁ%l,m’lzﬁm’]uuﬂiﬂs’mmaLﬁmuuui’@%'] (One-way ANOVA with repeated measures)
winwuanuuandadudis@ayneaiavimaisuiisunagasibues Bonferroni inuaawil

WA AYNIERANIZAL .05 uazMeNuHanTIezidayaidud1 Mean+SD

s o
WAanN13v8

k3 dly 1 >3 ] v d' 2 ' 1 o 1 1A

TayaNwgIMaINgNGa819: TayanldannuuusaunIy PAR-Q uaaddn ndudiadnilaid
Uziavaslianala mmﬁﬂaﬁ@lgd MILNALILVBINIZQNUALNENL D MIbEEN MIFUYRT IWNINT
fauaanagas WazAINE® NMINARBLABUNIINARDS (A9 1) NUAIBTN ﬂﬁjué’aamaﬁﬁ’mﬁmamﬂ
@AY 22.95£3.20 NN./N° WEAIINRINAENAIUNAAISINTZAL 1 aNINMNAIRIUT 1LY (Steering

Committee, 2000) 48NN NFuGIBEITANIAADVDIENTINTIEWAINUUST HR TUpzWN 0.07£0.02
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Alaga/nn./ufl uaz 63.00£7.00 ATI/UIT MUY UAzdAT VO, 1afy 31.29+3.29 ua./nn./ufl
waasIENITInMWIINsagluszaud il unans (Low to moderate) @1uLNmYi U0 ACSM (2010)

®1379 1 Qmé’nﬂmwadmjuﬁ’saﬂna‘hmu 30 A

Fofilsfin dinsale
01y () 19.43+0.57
wwiin (nn.) 69.83+12.26
§IUGY (T.4.) 174.07£5.13
AuANIANIY (NN./3°) 22.9543.20
aanmalswasnulusnedn @lagamnn/uf) 0.0740.02
sammadwilaluuaewn @33 63.00£7.00
é‘m’m’mﬁuﬁ’ﬂaqaq@ (@53 184.07+8.34
VO,ay (N8./NN./WT) 31.29+3.29

mslEnasomluzmeianng: daigrassanmslgnssanwlusewnuazsmsauialainy
WAL LNUIR I‘Ll’jﬁ‘d VIRINA Laznaan LYiNAL 0.07£0.02 0.2120.09 0.38+0.10 0.24+0.09 0.58+0.13
WAz 0.110.06 Ailaga/nn./mdl audau (@1319 2) dadgassarmsldnasnlumeduialomnu
uane1adIlnpfANIIRAE (p < 0.05) Warlspuifisunuanlusmewn wasuandnanuadf
wuRAYNIIEDG (p < 0.05) LS UfiBUTER I MILEWNALARZING BNLTUINSIAWNNILFUDALAS
Tuiasidelnsifoenia

STAUANNBINYDININTIN: AaAEV89 HR luamewn Wiy 63.0047.00 A33/wfi uas
Rndwdu 97411 111£17 102+14 148 +16 uay 84+10 assmdl luvmziawdalonuusuen niia
Tuias roana uwaznasW audey Gaduszduanuninuasionssy sauss 48.4745.32 55.32+8.26
50.98+6.84 73.87+7.90 LAz 42.12+4.95 183 HR th VO, e 4.18+£1.7 5.69+1.9 4.78+1.9 9.8213.1
ez 2.7941.07 METs anudey lagszauauminlumsanialomnuns 2 uuy gan'j’laﬂ’mﬁ
woE1AN1Iada (p < 0.05) WawSouiouiualuumewn (3ouaz 34:4.05 289 HR 0 VO, WaZ
1.00 METs) uazhandanuag1dnpdanyni1Iaia (p < 0.05) WallSoufinussninamItawnauaas
iy gnumsiasinuusuasuazluTasnidenlnatas e

wenanit dadsves RPE luamstawialotnuiusuas wuila lufae wasana uaznadn

'
o o ' a

" ° X
1N1NY 9.03+£1.45 9.97+1.25 9.8+0.97 12.23+1.55 Uar 7.80£0.93 AUA1AU ANGINANILNNTBINNUTUE

o a

WN (6.00) U NARBEAYNIRAG (p < 0.05) wazHILANAIINWALNTRBFIALNIEDA (p < 0.05) Ll

2

=} A ' ' ' v ' ea Aa v a a
WIS UINEUIZAININILERINULGRZLNY LlﬂL'J‘H:ﬂ’ﬁm%l,ﬂllL‘Uﬁ'l]'P]ﬂLLﬂ$IU'JﬂOY]3Jﬂ']1ﬂﬂLﬂEIOﬂ% (1319 2)
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