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SASIPA JINAJIN: EFFECf OF WALKING ON HEALTH RELATED PHYSICAL FITNESS IN OVERWEIGHT 

WORKING GROUP. THESIS PRINCIPAL ADVISOR : ASSOC. PROF. THANOMWONG KRITPET, Ph.D., 143 pp. 

Purpose: The purpose of this investigation was to study the effect of walking on health related physical fitness in overweight working 

group. 

Method: The subjects were 37 volunteered males and females (ages 30-59) with overweight condition (8MI = 25-29.9 kglml. All 

subjects were instructed to wear the pedometer (Omron, HJ 109) on the right waist from wake up until go to bed. Step count baseline 

recorded for one week . The subjects were randomized and divided into 2 groups, group I (18 subjects) walking for normal step and 

having normal lifestyle while group 2 (19 subjects) walking for 7,500-9,999 steps per day from baseline for 2 weeks and maintain 

7,500-9,999 steps per day for 10 week. 8MI, waist and hip circumference, waist to hip ratio, resting heart rate, blood pressure, percent 

body fat, maximal oxygen consumption, energy expenditure, and steps/day were measured before the experiment, of the 7"', and 12"' 

week of the experiment . The obtained data were analyzed in terms of means and standard deviations, one way analysis of covariance, 

one way analysis of variance with repeated measure, and mUltiple comparison by using LSD. 

Results: By the end of 12 weeks intervention, it was found that : 

I. Group 2 walking for 7,500-9,999 steps/day in ovr.rweight males had body mass index, waist and hip circumference, 

waist-hip ratio, resting hean rate, diastolic blood pressure, percent fat, VO, max, energy, and step/day more significantly improved and 

almost every variable of group 2 more than group I. 

2. Group 2 walking for 7,500-9,999 steps/day in overweight females had body mass index, waist circumference, resting 

heart nte, diastolic blood pressure, percent fat, V02 max, energy, and step/day more significantly improVed and almost every variable 

of group 2 more than group I. 

Conclusion: Increased physical activity through walking between 7,500 - 9,999 step/day is good for health related physical fitness in 

overweight working group both males and females . 
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hfl~~nri11tl~'tJ'lh~tll~ 20-34 iJ~~1~tJn~lJfltJitJl11~ltJ~~ 3% 1"tJff1l'11~~lTi\)J~"l""ln"~ln hfle1'1tJ 

LI~~fl11~J1'11l! nlntJ 111tl~~lnm':i ntJ nu m':i' ~'Vi ,,~~ 1tJ ill fflJ" ~ ntJ n m':itlnEl1':i ~u 11f1tJ~1 ~ tJ hfle1'1tJ . . 
"0 " 

~nmmYtJ nm1lJ~ltJmtJ hfl~l 1l~~~" hfl41tJ n5m1nWthtJ LI~~m':i~ltJff~ tJtln~lnijm1lJe1'1tJv~ . .. 
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~ltl~tJ'Ulltl M '11~~'11~~~ lt1 lfl1 tI~ll~ ~1~ nfl'll~ l~tl1n'lJt tl1 1'l~'Ul fl'l (Vi'j '11 ih.J 'Yl { llJ1i If)1t1!~'Uffn~, 

2548) ri1'U~n'hlW~ttl1W;lJfl'lfl'U~1'U ~'i1~l~tI'l~fl hm11''i11W~'I1~fl~1~fl~lJ1n fifl ~1'U~'jfl'lJlfl11l~~ 

fln ~11t1n',i1 M'U~mlfltll;5~ 'I11flfl'Ui'Yltll1t1n11 M'Utl'llUtI{ ~n'hlW~fifl1Jfl~~Vi'll1nVi'lJi'U~'lflt1 f)1'j~1'U 
q " q q" 

" 
1l'lJ'lJ-u,yil i'l1~ '\J11'U i tl ff~fflJ'jfl'lJ'l fl1t11~illtl i 'U 1l~~lnl~mlJ I ~'Ul~fl~ ri1'U mllJ~l'Ull 'lJ'lJCln'lflJ~ 'I11flCl n 

'U 'U 'U 

IlVi { i '\J11'U11 n~~ff~fflJ~i~~l'11tJ'l li 1 i '11' ff~ 1 Vi n lW~~'U '\Jl i'l1 W 11 nVi'lJ i 'U ~mij 'llJ In n11 ll~J'U ~~ ~ 
U 'U u cu 

" , 
''\J11'Uff~fflJ'jfl'lJlfl1lJln Il 'lJ'lJ~mlfltllil~ ~~~mllJl iYtI'l~fl f)1'j m 'jfl'l11 i ~1l~~'I1~fl~1~fl~lJlnn11M'U 'jtl 

'U • 'U 

, ~ ~ ... ~ "i d.1 d ".t ,d d d ~ ,,1 
'lflJX1"~~fl'UtJ1'U~~llJ'U hfl'l11 L~ 1l~~'I1~fl~lM~I'j1'\J'U 4 - 8 iJ 'I11nfl1'U~'l1l~1~n n~~lJ lflf)1ffllJ'U l'jfl'U 

, ...... -:'1 d.1 '. 1 0' 0'''''1 0' 
nfl'U1t1fl'Um'j (65 u) In'\J'U 3-5 l'Y11 (u'jl'lft1! '4t1!tl1'lf11 'j~'U, 2548) 

" mllJ~1'U'I11flf11'j~1l1'11tJmn'U ffllJ1Hltl'j~liJ'UIl'lJ'lJ~1t1'l i~~ln~wi'b'-ulJ1~f11t1 (Body Mass 

Index :BMI) 1~'U f)1'jtl'j ~liJ'U 'i11m.f1'l1tJ nll~~ri1'U ff 'l'\Jfl 'l11'lf)1t1 1 ~tI i tf11'j ltl1 tI'lJl'Vi tI'lJ mllJfflJ~~'j ~'I111'l 
'U • 

" ".k 
11l'11tJn~l (nl~ni'lJ) 1l~~mllJff'l'\Jfl'l11'lf11t1 (llJ~'j) l~tI~ff~'jfifl BMI = 11l'11tJn~l / mllJff'l2 91'l 

'U 'U 'U 

" ill1~1l1'11tJ mn'U ~~~~lfl'lf-UlJ1~f11t1fltii 'U'lh'l 25 .0-29.9 nl ~n1lJ!m'jl'lllJ~'j (mlJfl'Ull1t1, 2543) 
'U 

QJ 0 "'.o:::i " .dcv .q .d J" tl'j~'lfl m 1t1'Y11'l1'U~fl'llJill'j~'I1 'U 1'Yl'j'lJ ~~'lffl'lJ'YllJl n'\J'U ~1t1 
, ", 

4il'j 'l;l~l1~~~'\J~n'hlW~ 11'li'Ul1fl'l'\Jfl'lf11mnI1fl f11'jflflnnl~'lf11t1Il~~f)1n~' n~fl'U ri'l~CI i'l1'ln~ hfl 
JI I SI I I 

~1'U1l~~ill1~1l1'11tJ mn'Ufl'll1 n~11lJl11ti'ltJ'U 1 ~tIlll Vil~~ n'hlW~nnlil'll'Ul1~fl'ltJ 'l~~ Hl~ (sedentary) 

(Catherine,et aI., 2004) 1l~~~1 nnn ril'j1~mllJ~fl'l f)1'j flflnnl~'l f11t1~1t1f)1'j l~'UIl~~nn ~'lJi m tI1'Ufl~ 

n'lJ~ '\Jfl'ltl'j~'lfl'lf'UfllQ 25-60 iJ ~il.i~nnflflnnl~'lf11t1i'Ul'\J~n~'ll'YlVilJ'I11'Um ('l.J'hl'lJl ff'l1'Utl'j~ff'Ylt, 
2546) Vi'lJ11 tl'j~'lflmri1'Uim1iflflnnl~'lf)1t1lVltl'lrfltl~~ 44.4 flntl'j~lJ1WrfltlCl~ 56 il.i~f11'jflflntil~'l 

f11t11 ~tIlll Vil~fl til'lt'l i'U 1t1li 1'l1'U 1 ~ tI~l'I1~ ~~riltlUl'\Jfl'lnn il.iflfl nnl~'l f11t1fifl il.i~l1m lil'll'U'I1tJ n . " 

fl~llti'l11~~il.i~ffm'U~flflnnl~'lf11t1 'Ufln~lnJ'U 1 'jfl~1'U'I11mfl'11tJ mn'UV'lri 'lm~'Yl'lJ ~~~'l~1'U~~ i~Il~~ 
ff 'lfllJ ~ln~~lnmllJl fl1 tI~'I11m)'lJfl1t1~~ 'jtl 11'l i 'I1wl ~ lil i 'I1'fl'U'lJ1'ln~lJ~fl'lffUlliYtI~l i ~~1t1' tl n'lJ 

"u q cu u 

~1 nl'l1 ~ ~~fl 'l n~ 11 ill fl 1lll ~ ~ri 1'U ~ I ~tl1;;fl'l ~ 'l ~'U 1 tI'lJ1 tI f)1 'j ri 'll ff~ lJ ~'\JillVi I ~ fll ~ 'U f)1 'j ri 'll ff~ lJ 

ilfl'ln'U 'I11fl'lf~~flmllJl~tI'l~flf11'jln~ hfl~l'l'l lJ1nn11f11'j1n'hllfltil'l1~tl1 1'lf'U i'UiJ Vi.f1. 2548 

fl'lfinnfl'Ull1t11~n (World Health Organization: WHO) ~f)1'j'jw'j'lfii'l1'~11~nilfl'ln'Uf)1'jliYtI;1~~ln 



3 

" hHJlj~l U'U 1'U f11'Hl1tlfllJ'Il1l1l1 mmd' fllln,j ~1~ 111' mii WflW cti',j fl~ 
" q "" 

l1d~ 1'U'Vit]~m'jlJ"l'\J.fl1'Vi~'jw 'j ~fi'n'U..t1,j'j~l'Y1f1 ~'eJ f11'jl~lJn~ m 'jlJ'Y11~f11V (Physical Activity) 

(fflJlnV'j~ llff~1WJ'U1 hmr, 2548) n~m'j lJ'Y11~f11Vl~'U f11'jlfl~'eJ'U il11'\J'eJ~~1~f11V 1~v1,*ml/1lJlif'eJ11~ 1m'll 

, .d O!:l ~ ~ " 01'" cv ~ J ~.Q d~ 
1'lf'U 'Yltl'jl1Wll'\J'U '\J1 l1"~ llJ'Ull'U 'Yl1 l1'j1~f11Vlm~-.m1ty'Vi"~~1'Ul'VilJ'\J'U~lfl.fl11~,jflll f11'jl~'UmlJ'Uf11'j 

'eJ'eJflfh"~f11Vlltltlll'eJ hUfl~ijVlJn'U'eJd1~fl~1~'\J11~ m'j1~1~'Un~m'jlJ~~lV ff~~1fl (fflJlnv'j~ llff~1WJ'U1 

h~u, 2548) ilJ~'eJ~1,*'tlflll~m1lJi1'U1tyyjlf1111~ '1 ,jm)~tlv ff1lJn(l1~'Uill\'Jfl~ lJfll1m ilJl~'Ufln 

l~lJtln ~ 1'Ufl'U~ ilJij11mtJ'eJfln1"~ f11V Vll 1 11'fl'U ~1'U1'U lJ1 m~'eJ fl~ ~~1~'U lJ1 flfll1i~ll1 V1~ 1 'Vi'j1~ijll 'j ~ 

" '1i1V''Ufln''~l11'eJmtlTJlJ'Il1l1l1fl mtlTJlJ'j ~ lltlfl'eJmfflll'eJ'j'eJ" m1lJll'U 1 m11l (Tuder-Lock. , 2004) i~ 

flfl~1V ~~'Vitll1~mY~~1~'Ul~1'l I i11m~tJ1'U ~~,,~ l'eJf11fff11'jl~'U 1 'jfltJ'1'U~'eJV"~ 24 ll"~"~ l'eJf11ff 

f11'j 1~'U h fll tJ1l111'U ~ 'eJV"~ 34 1l"~f11'j 1~'Ul~1lJ1flfll1 9.6 nl "llJll 'j~tJtY,j ~1'111 Vi V~'Vi'eJ~~ ~mtlfllJlf1l1l1 fl . 

fln l~'Ul~'U n~11l 'j,j'j ~~11'U ~fl'U..t 1 i ,jVll'eJQll l11 lViv~ll~vm ~V~11m m1lJl ~ 11 'U f11'j 1~'U 1 11'lJ1fl 

~'U ~~~ij~'m~~'eJ"l'\J.fl1'Vi'eJd1~lJ1fl ''Ufln,,~-eJ'm1f11'jliYv;11l~lfl hfll1"'eJ~l~'eJ~':h 1~ ll"~"~ 1 'eJf11fff11'j 

ln~ hfltJ'1'U hflltl1l111'U 1~'U~'U Yh~'eJ{ (Tuder-Lock., 2004) i~'11'1'1111'U~'Il111fl'Ul'j1m'jijn'ilm'jlJ 

(Welk, et aI. , 2000) 'Vitll1f11'jl~'U.fl1V1'U'j ~v~l1m 30 'U1Yi ij~1'U1'Uf)11,j'j~lJ1W 3,800 - 4,000 f)11 

lm~ijf11'jH'Vi"~~1'Ui,j,j'j~lJ1W 150 llfl"tJ~ 1'U,j'j~l'Ylf1~~'U ~J11l11'U (Hatano, 1993) fYflll1'Vitll1fln 

1~'Ul~'U~1'U1'U 10,000 f)11~'eJ1'U 1~'U ~1'U 1'U~ ll1lJ1~fflJ 1'U fln ri ~l ff1lJ 111'ij"l'\J.fl1'Vi~~~'U ijf11m·m.,mty 

'Vi"~~1'Ui~lJ1flO~ 300-400 llfl"'eJ~~'eJ1'U 1'Ufl'U1VVll~1'U~ij"flllw~J~~~ Hl~ (sedentary) 'Vitll1ij-eJ'1l'j1 

f11mm-.m1ty'Vi "~~1'U~~1 ijl1"ll11'eJ'j~V~ 'Y11~ 1 'U fln l~'U~U'eJ V 1l,,~11 fl ilJijmn'eJ'eJfln1"~ f11V 'j 1lJO~ij 
o p Q I QI" I" ~ 4 I~.ct. 
'il1'U1'Utn1f11'jl~'U1l'eJ1'U'U'eJVfl11 5,000 f111 (Tudor-Lock and David, 2004) 9I~(l'eJ11lJfl~fl'j'jlJ'Y11~f11V 

~U'eJVlJ1fl lm~m~'Il1 i,j~iltyl1111" ~ hfl~l~'l 1l~~flri11lJ1 l~v~ f11'jl1tl f)11f11'jl~'UJ'U~~1,*lfl~'eJ~)j'eJ~ 
1~Vfll1 lfl~'eJ~l1tlf)l1 (Pedometer) li1'eJ~~lm~'Ulfl~'eJ~)j'eJ~1,*~l'U~lV '\J'U1~1~fl 'Vifl'Vi1ff~~1fl 'j1fl1ilJ 

1l'Vi~ (Tudor-Lock and David, 2004) 'j1lJlf~1~'U~~~~1'il1'Ufln~~~l1tlf)11f11'jl~'Ul'Vi'j1~ij~1~1~''Uf11'jl1tl 
f)11~i'~1~'U 
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\l1 fH 1111 ~Hl~ flft 11lJ1 ;;N~ 'U ~1 ~ tI~.:J ""'U i \l~ \l ~111 fll'j ffflflli ~ tl.:J ~Hl 'lltl.:J fll 'j I ~ 'U 11 tl ""lJ 'j 'j tl fll'Vi 'Y11.:J . .. 
flltli 'UfI'U1t1111.:Jl'U~ nfll1~J1'I1,r fHn'U 1~ tlfll'j i ~I fI~tl.:J,r'll fll1 (Pedometer) l~tl.:J\llfl fll'j I~'UI~'U . 
n\l fln lJYi~lt1 ""~~lflll "~""llJl 'j tll1l'J llJ n'll fl1':i111.:Jl'U11~tl n\l 111 'j U 'j~~ l1'U 'lltl.:J fI'Ul 'j 1 '~1~ tI 'lil~'U fll'j . . . ..,. i"Q,I,.,41:1 Ii Q.I 0 ,)1 d .odd" 
l'V'IlJfll'j ~ 11fl'll~'Y1tl~ 'U 1t1'Y11.:Jl'U1I1I1Itl.:J fll'j lJ,!'llfll'Vi'Y1~~lt1 

. . " 
fll'j I~'U 1 ~tlnfll'jl ~lJ~l'U 1'U fll111tl1'U \l~n~,ml1tl""'ll""m 'j tl'U~'lltl.:J flftlJ1t1111.:Jl'UYinfll1~Ul11,r fl . . 

... ...v 
tTtJtJVI!1'Ufll'l1 ;)U 

fll'j I~'U 1 ~tln fll'j I ~lJ~l'U 1'U fll111tl1'Un ~m111 i 11' ""'ll""lJ'j 'j tl'U~'lltl.:J flftlJ 1t111 Nl'U~nfll1~Jl11,r fl . . 

" I " 

1. I ~tlffflfll ~'m 'lltl.:J fll'j I ~'U Yi n 11 tl 'I'll ""lJ 'j 'j tl 'U~ 'lltl.:J fl~ lJ til ~1 tl111.:J l'U Yi n fll1~U 1 11,r fH n'U 

2. I~tllm tI'lllYitl'll fll'j I~'U 1 ~ tli~'fI~tl.:J,r'll fll1~ nl11 'U ~ ~1'U 1'U fll11"'~fll'jI~'U ufl~ii 'U 

;111U'j~~11'U 

3. I ~ tllm tI'll I Yi tlm,m 'lltl.:J fll'j I ~'U ~ n 11 tl ,!'ll""m 'j tl 'U~ 'll tl.:J fl~ lJ til ~1 tl111.:J l'U ~ n flll~J 111,r fH n'U 

i'U 1'Vi fY'lfl till" ~l'V'I fY11 tlj.:J 

fh;)ln~fl11tJYh,n'Ufll'l1~U 

q'lltTtJ'l'lO'U::; (Health-related physical fitness) 11lJlt1~.:J fI11lJ""llJ1':itli'Ufl1':iUOU~fll'jn\l 

U'j~~11'U'~mh.:Jl1tll~tl.:J~1t1f111lJm~,r'llm~l1l.:J1"'~~'U~1 'j1lJ~.:J'lhtliltl.:Jn'U hfli1t1';;I~'ll 1'lf'U hfl 

11"tl~l~tl~'l11 i\ltl~~'U h flfI11lJ1i'U 1 m111"".:J hflU1~11ft.:J lI"tl~\l 'Uihu111""'llfll'Vi~ln~\l1 flfll'j'lll~ fll'j 
q cu u q 

d ~ I Q,I ~ ~ tI , 
11 'll.:J 11 HII "~fI11lJ tl~'Y1 'U 'lltl.:J flllllJ I'U tl fI11lJtl tl 'U m'lltl.:J fl{11lJl 'U tl 11 ,,~tl.:J flU 'j ~fltl 'll 'lltl.:J 'j 1.:J fll tI i'U fl1':i 

" " 1~tlfI:i.:Jil ffflflll1l 'Vil~ fI11lJtl~'Y1'U 'lltl.:J':i ~'ll'll' 11 m1t1'U 1"111111 "~111t1i \l Im~tl.:JTi'u 'j~fltl'll 'lltl.:J -Jl.:J flltl 

1" ... .d/ 
tTtJ'l'l0.fl1Vifll1 'tft)t)nCJII;)'U\l,:jq~ (Maximum Oxygen Uptake : V02max) 11lJlt1m fI11lJ""llJ1':itl 

'lltl.:J-Jl.:J flltli 'U fl1':iUltltl fleil \l'U' ui ~i 11'1 Vl tI.:J'Vitl i 'U 'j~1111.:J fll'jtltl flnlft.:J flltltl~l.:JI~lJ~'lltl.:JlIl1"~'4f1f1" i 'U 
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f11'i1~Vflf'lifi~1~fll'.i1'1~HH)U i~vH~mvn.I1~'11'U1I1lJ1~'UtJ 'HHH"1I'i1'U~ (Astrand Bike Test) n"nhv 

1~1~'U~1l1J~ vU1Vivu tluJ1l'n1 fl'UtJ 'I 1 l'1f11V ~tJ iJ~iiiill 'i Irn ~ flf lJ/'UlVi 
., 

'_I I <!/ • I'" l' '" i '" tNfl'U'l~fl6U'UM'lHfll[J (Body composition) 'I1lJlVf:l'l u'ilJlru'UtJ'Ifl~llJl'UtJ 'UlJ'U m~~flll~~ 

~h'UU'i~fltJU~~htlqJ~W'l 'UtJ'I1 1'1 f11V i'U flU1~ Vflf'lifH~l~'lfUlJ1~ flltJ lUtJ{I~'UlIi 'Ul1'U'UtJ'I 11'1flltJ 

~l'itJUltJl ~l'itJUff~ i'Vlfl 

.fln~~nnrfllflll (Overweight) 'I1lJltJG'I ml~Jl'\1lJfl~llJlflln'UfllU~~UlJlll'il1'U i~tJ 
1m tJulVitJU tlmn1lJff '1~ '1f)~I~'U~l~'lfUlJ1~fll tJl viltlU 25-29 .9 rn ~ flf lJ/1I1'i 1'1 llJ 11 'i (fl'U 6.,j'tJ lJ~ h fI iJJ 

'" '" '" 
~~~tJ, 2548) 

.. <!/ "'i '" '" ",,1 "'ii fl1'll~ll (Walking) 'I1lJltJf:I'I fll'il~'U 'Ul'11'1'i1U f11'il~'U1'11'1m~'lf'Ull~~fll'il~'U'U'U~'1U'U ~ 'U 
., ., 

;111U'i ~~11'U i'U fll'i 1~ tJflf '1Ul1!'U flUlJU ~1'U l'U fl1l'YJ flfl11 i'U ~111U'i ~~1 1'U 

mj"rltnh-3111 (Workers group) 'I1lJltJG'I fl~lJ1vYi1'11'U~,t'l Hi~Yi1'11'Ui'Uti1lJfl'I1'U~'11~'U 

1JfI~lmtl1lJ fl'I1'U 'UtJ'ItT'U6fflJl~~'Vl 'i~ff '1~'i1'lfqJ1ru ff'll'i 1 ~tJ ~~ '1tJ1~ll~~'I1'l'1l} 'U~h'U ~ltl~ i ~lJ fltJ'U i m ~ 

cjfffl~lJ tJl~'i~'I111'1 30 - 59 iJ 

.. 
SI .... SI 

'U691 fla-31U 6-3 9111 

I . ~1.,j'lfu fll'il'1~ ~tJ'Iflf'lifl~'Ul~'U1Jflmmtl1lJ fl'll'U 'UtJ'ItT'U6fflJl~~'Vl'i ~ff '1~'i 1'lfqJ1W ff 'I1'i l~tJ 
~~'1tJ1~1l~~'I1'1'1~'Uril'U~ltl~ i~lJ fltJ'U il'1'i~ cjfffl~lJ ~,m1~'If~1J~ tJl~'i~'I111'1 30 - 59 iJ ~l'Ul'U 

40 fI'U nml~J1'11lJmn'U ~'Um'Vlll~'1m 'I ffl1m i~I.,j'111lJfll'i1~tJll~~ff1lJl'if:lU5U~1I1lJI1tJ'U i 'UflU1~tJ 
i'U f11'i~~1 fI~tJ'IlJU fl1l i¢i1l1lJ'i ~V~llm~ n1'11'U ~ 

2. ~1.,j'lfUfll'il'1~~tJ'Il'1flfl'U i¢ifufll'im~~'Ull~~~'1 i~ i'l1'nfll'itJtJfln1ft'lflltJ1I1lJ i u'illmlJmh'l 
cu ~ III cu . 

ffii11fflJtJ 

3. ~1.,j'lfu fll'il'1~~ tJ'Ii'l'l1lJ~~~ i¢ifu fll'i l~tJ'U fll'i~~lfl~ tJ'IlJ U fl111'11'1 i 1'1 'iflmll1~tJm~V~l1m~ 
'" 

lfl~tJ'IlJU fl1llJll 'Utl1'11~tJm ~Yi1 fll'i g'U i~ tlUlfl~ tJ'I iJil~J'U ~~ln~ rl~Ul flU ~tJlJ~tJ ~ 1'Ul'U fl1lfll'il~'U 
"'~CI 0 .q Q,J d" ~ " 

6. ~1~tJ~11'U 'U fll'ifl1Uf)lJ ~~ fll 'i fll'i 1'1 ~~tJ'Ill~~lflU'i 1U 'illJ'UtJ lq!~l'1'1'11lJ~~l tJlI'UltJ'I 

7. ~1.,j'lfu fll'i1'1~~tJ'Iff1lJU f:lf:ItJ'U~l~lflfll'i 1~tJ i¢i'YJ mrltJ i ~tJ iJJ~tJ'Ill ,)''1l'111J rl~ i~'l tlU ~1~tJ 
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,""v 

'lJt:I\JI'IJ~fll'l1\l[J 

~ J,1 " 

1. ~11l1h nl'Jl ~fJflf ~U i1mm'H'l '\Jtl~ nl'H~'Ul ~fJnf)1'J I'YllJ~1'U1'U f{11~tll'U Yi n~mY'\J~n.J'J'J()'U~ 
, tI ," 

'\Jtl~ f)~ lJtl1~lfJv'h~l'U Yin .fl11~'\hv".r mn'U 1 ~ fJ~ llL '1...1 f)~11L 'lhYii1mn ~~U 

1.1 ~111'lhfl~'J~ (Independent variables) ~tl ~1'U1'Uf{11nl'Jl~'U~tll'U 

1.2 ~111'l.hmlJ (Dependent variables) 
~ ~ 

• 

1.2.1 ;{tll.!"~'U~l'U'Y11~~~'Jl'VWl l.h~f)tl'lJ~l1fJ 'I1111'!!f) ~mlnl'Jl~'U'\Jtl~'I111~ 

'\JW~~f) 1L"~mllJ~'Ulm1~'\JW~~f) ('\JW~'I11 1~1i'lJ~11L"~flmfJ~1) 

1.2.2 'l'\J~lJ'J'J()'U~ 'lh~f)tl'lJ~1fJ tl~Th.h~f)tl'lJ'\Jtl~~h~nlfJ l~lLn f)1'Jl~~'lfU 

lJ1"nlfJ n11'\.i1m~'Ufi1"f)flJ~tl~l'Jl~llJm f)1'Jl~U~lJ1W 1'\JJJ'U1'UiNnlfJ n11'\..hm~'U1Utl{1~'U~ f)1'J 

l~~lJn().fl1'Vlnl'J 1 i'tltl f)~l ~'U~ ~ 'l~ n11'\..hm~'U:ij"iiii~'J Inl" f)f lJ/'\...I1Yi T11'J tl'lJltl11m~T11'Jtl\J~~ 1 'Vl f) n 

11'\11m~'U1C)f'U~llJ~'J 1L"~~~'Jlri1'U1tl1~tl~~ 1 'Vlf) 

2 . f)~lJ~1mh~1~'U f)~lJfl'Ulm';l~ l'U~ n.fl11~J111'!! mn'U . . .J ~ 0 '" " 

C)f~l'lJ'U'l,Iflmm~l'Uml'U'\Jtl~tT'UfJ 

d QI QJ 4)1 "", OQl 

~lJl~~'Vl 'J~~ ~~'Jl'lft'l!lW ~ ~1'J l'Vltl r:J~ ~tl1~lm~111~ '\1'1...1 ~1'U1l1f)~ 1 ~lJ fltl'Uli1'J" ~m~lJ ~~111~'lf"'l,I~ 

tl1~'J~1111~ 30 - 59 iJ ~1'U1'U 40 fl'U l~fJV11nl'Ji1mn1'U 2 f)~lJ ~tl f)~lJ~ 1 l~'UmlJUf)~ ~1'U1'U 20 • . . 
fl'U lm~f)~lJYi 2 1~'UmlJ~1'U1'Uf{11Yifhl1'U~ ~1'U1'U 20 fl'U 

. 
11'1:: l[J~,jn \l::'~W\J 

1. V11 1Mi1'Jl'lJ;{m.!"1~fJ1n'lJ nl'Jl~'Ul~fJnnl'Jl~lJ~1'U1'U f{11~tll'Un~m~tl'l'\J~lJn()'U~'\Jtl~fl'U . ~ 
OJ 0 .c::t.::t. 0 QJ.c:::.. 
1fJ'Y11~1'U i1lJ.fl11 ~'Ul11'U m f)'U 

2. 1~'U1L'U1'Y11~ nl'J ri ~l ~~lJ nl'Jtltl f)f)1~~ f11fJ~ 111lJl~~lJn'lJfl'UlfJV11~1'U~ l~nl1mtltl f)f)1~~ nlfJ 

3. 1~'\...I11'U1i11~1L"~'Y11~lfttl f) 1 '1...1 nl'J 1 M;{tllL 'U~'I11 f)1'J tltl f)fh~~ f11fJ~1fJnl'Jl~'U~~~ln~U 'J~ lfJ'lftJ 

~tl'l'\J.fl1'Vllm~111lJl~~lJn'lJfl'U1 i1 fJ 



. 
<:( 

tJnn 2 

.. 
"' .... <:( <:( !II 

18mn·m~::::.:Jl'U1{)UnlflU1'l18.:J 

Sol " I I , 

nl11~tlfli' '1U ~1~m.h ~ff '1fll'~'Vfff)ill~l:1 '\J'V'I f)n 1~'U li ~~'V ff'\Jffm 1f1'U~'\J'V'IfI'U 1t1l11'I l'U li~m1~ . . 
lhH'umfl'U ~'1~mf)ffnlll:1~'11'U1~tI~1~tl1~'V'I ~'1,r1~'V~'Viuif 

.. ...... v 
fl. ltlfltTl'lTllfl£J1'11tl'l 

., 
1. m1~1l111u mfl'U 

., 
- fI11lJl1lJlt1'\J'V'lfn1~1l111 U mfl'U 

., 
- ffl111 ~1ll:1 ~f)n fI1UfJlJ1111~1l111U m fl'U 

., 
- f)nU1~liJ'Um1~1l111umfl'U 

., 
- hflll'Yl1 f)~'V'Ulll:1~U'U m lt1\ll f)m1~1l111u mfl'U 

- fI11lJl1lJl tI'\J'V'I fflJ';i 1 fI m 'Vi 'Yll 'I nl tI 

- U1 ~1.f)'Yl '\J'V 'I fflJ';i 1 fI m'Vi'Yll'l nltl 

- 'V'IflU1~f)'VU'\J'V'I,,!'\JfflJnfl'U~ 

3. fl\lf111lJ'Yll'lnltl 

- fI11lJl1lJl tI'\J'V'I fl\l f11 1lJ'Yll'lnltl 

- fI11lJl1U f)'\J'V'I fl\l f111lJ'Yll'lnltl 

"" 4. nl111l'U 

.. 
41Vctct 11 

'II. '1l'J.rHl£JTllflU1'11tl'l 

1. '11'U1~tlmtli'UU1~1'Ylf1 

2. '11'U1~tI~1'1U1~1'Ylf1 
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, , 
.q .q v 

fl. ItlfltT11'n1fl£J1'l1tl-3 

" o ........ 

1. ,fl n::: lHH'U flI fl'U 
.. 
o ........ 

fl1 UJ'H ).,Il£J'lI tl-3,fl 1 1::: 'U 1 'H 'U flI fl'U 

Jl'11tJ fl ~{) fl1:i 1~ ~Hn1lJ'\J{).:j ·h~fl1t1~U:i ::: fl{)lJIl1tlfl~UJ11i{) m ::: ~ fl I '\Jl1'UI1C1:::Jl' 'U1 1.:j fl1t1 

~.:jl~'W~C1lJl 'ill flfl1:i n'W {)1'111:i fl1:i lfl~{)'W I '1111 1.:j fl1t1:i 1mr.:j fl1:i 1 'il ~ \!!1~lJ i ~'111{) fl1:i9i{)lJ l19!'lJ1 1.:j fl1t1llC1::: 

fl1:i lm~C1 H1j{)1'11 U '\J{).:j1 N fl1 tI 'W {) fl'ill flifiJ.:j ~ ff1'W~1 ~'W I '\J11'WllC1:::ff1'W ~ hJ~ I '\J11'W ff1'W ~1~'W i '\J11'W 

l~tlfl':h l~m~I9!'{) 1:ic;1 ff1'W~lll~I'\J11'WU:i:::fl{)lJIl1tliU:i~'W Jl lfl~tlldl1C1:::iflC1ifll'il'W (f1'WV,j'{)lJC1 hfl .. .. 
Ill~~~{) , 2548) 

" " .J 
lJ l'11tJ mn'W ~{) fll1:::lJ l'11tJ fl~llJlmn'W fl 'l1:i :::~lJlJ1~ :ijl'W i ~tIl U~ tllJ I'Vi tllJ nlJmllJ~.:j9!' .:jfi~l ~ 'W 

~1~'lfijlJ1C1fl1t1 25-29.9 ni C1 flf lJ/~1:i l.:jllJm mllJ~ l'Wl tl'W ~C1lJ l'illfliJ fftiflU n'W ~ ill\lfl~{).:jmlJ~i U nlJ 

fl1:ifill iJ'W:rl~~ ill~{) tIlfl~{)'W I '1111 N fl1 tI'I11 {) ill ~{) tI{){) flih"'.:j fl1 tI lri{) i IlflJ YI ",.:j .:jl'W lJ1 mn'W fl'h1 N fl1t1 

:i:::YiYlC1 fJ\!!'lf:i ru {)Qtitll (2548) flrilTJl fll1:::J1'I1tJmn'W 1~'W~C1lJ1'illflmllJill""lJf.JC1:i:::'\1'Jl.:j 
Ylfl.:j.:jl'W~ IllflJ 'ill fl{)1'111:i nlJ YI fl.:j .:jl'W ~ 1 1.:j fllt1' ~I U, 'Wll~C1:::1'W lri{) ~YI'" .:j.:jl'Wl '11 ~{) ~'il:::"":::""lJ 11' 'W 

, I .A "I" ~,.A I '''I '" SIcS ,,1 .A ~ 
1Nfl1t1 'Wtu'\J{).:j '\Jl1'WlYI{)lJl Luhl''WtlllJ~11U'W 11~llJ{) lJ L~ 'lffl'il:::"":::""lJlJ1fl'\J'Wl:i{)tI'l 'il'WflC11t1lU'W 
" , 

lJl'11tJmn'WllC1::: hfl~l'W''Wli~~ 

" . 
""~u fl1:i~lJl'11tJ mn'W ~{) fl1:ili 11.:j fl1t1 Illf lJ YI",.:j.:j 1'W11C1::: fl1:i' ~YI ",.:j.:j 1'W {){) fl I U Ill~mllJ""lJf.JC1 

n'W vh hrln~fl1:i"":::""lJ H''W t U'\J{).:j I '\J11'W mlJff1'W~N'l '\J{).:j11.:j fl1t1lJlfl~'Wl~{)tI'l 'il'Wl,j'1~fll1:::Jl'11tJ fl 
In'WI1C1::: i :ifl~l'W III 

" o ........ 

tT11'H 1IJ'lI tl-3,fl n:::'U 1'H 'U flI fl'U 

1.:j fl1:illYlYlV' 'W 11 'il ~ U'W ~mllJl~ 'W m.:j n'W 11 fl1:i~ 1 1.:j fl1t1~Jl'11tJ fllJ1 mn'W i ut! 'Wl~'W~'Wm lt1~{) 
""'lIfllYl 11 YlYlV'lf11tlllJ ~ n'W IllvllflUflflfnii.:j ""11 '11~~ vll' 'I1'fI'W l:i 1~1'W ~'WllC1 :::YllJ 11~1I 'ili mhtiru~.:jif (i:l tI . . " 

YI:i Y1{).:j1""1, 2544) 



9 

1. m)"lJ~'W( iiuvl1ivHnYllJu ()ri1fJ'YleJ~1fl'W ''WmeJUI'l~1 i~ 'il1fHY(l~lthvieJll~~11ljU'1'W 'Jfl'il~ii 

1 eJ f11ffU'1'W~{W~~ 80 llTvim1~mlljl'l'W '~I'l'W '11 ~.:1U'1'W 'J flii1 {J f11ffU'1'W ~eJ fJ~~ 40 11~~ti' 1Y~mllj1l.iU'1'W1~fJ 
" 'Jflii1eJf11ffU'1'WI~fJ.:1~{JfJ~~ 10 IviTU'W 

2. flU~1J1h ~'Yl1'W eJ1'11 U mfll n'W fli1~ i 1.:1 f11fJ~eJ.:1 f11)" ff~ri1'W'UeJ.:1 f11)" ~U tI)" ~'Yl1'WeJ I'll U flU flU 

'~'VHr.:1.:1 1'W 1l.il'l1m~ffl.J'vh' '11' ri1'W In'W ff~ fflJ' 'W i 1.:1 f11 fJ' 'W ~ tI 'UeJ.:1 i'U iT 'W I i1{J.:1 'il 1 flfl U ~utI)" ~'Yl1'W lJ 1fl 11~ 

'~'VHr.:1.:11'WtI fl~'I1~{J '~'Vl"'.:1.:11'WU eJfJ 

o Q.I ~.::t~ ~ Q.I.d. ~ 0 J ~ 0 

3. f11)"{J{Jflf11~.:1 f11fJ'I1)" eJflUlJfl'il m )"lJ'Yl1.:1 f11fJ u 'il~U'WlJI m {J.:1eJ1'W 1 fJm1lJff~~1 fllJ1 fl'U'W 'il.:1'Yll 

, '11' ff~ ri1'W 'U eJ.:1 1'l'W I )" 1 ii n'il fln lJ'Yl N f11fJ'I1 ~ eJ eJ{J flfll "'.:1 f11fJU {J fJ~.:1 111' '11' i 1.:1 f11fJ' ~'Vl "'.:1.:1 1'W ~~~.:1 ll~ij fffJ 
o 

f11)" ~ uti)" ~'Yl1'W eJ 1'111)" il.i i ~I tI~ fJ'Wll tI~.:1' '11'1 'I1lJ 1~ fflJ flU m1lJ~eJ.:1 f11)" 'UeJ.:1 'Vl "'.:1.:1 1'W~.:1 111' 'I1'ln~ f11)" ff~fflJ 

1'UiT'W f11)"eJeJfln1"'.:1 f11fJ'il~ 'lhm ~ lJ f11)" 1m Nmill 'Vl "'.:1 .:1 1'W i 1.:1 f11fJ~.:1' ~i 'UiT'W 11 il.:111~~J1~ 1~~ n'WI'1i'l i tI ''11' 
" 

In~tI)" ~ IfJ'b'UI ~'W 'Vl "'.:1.:1 1'W 11~' 'W 'Yll.:1 fl'" U fl'W ti'1 'Vl "'.:1.:1 1'W il.ii~~ fl' ~mh.:1 l'I1m~fflJ 111' '11' ff1)" eJ1'111)"~ 'il~ 
ff~ 1.:11~'W 'Vl"'.:1.:1 l'Wl'I1~m ~U '11' 1'If'W fl~ Il'lffl'l1 ~m~u '11"'W)" tI'UeJ.:1 i fl~ Ii'll 1)'W '11 ~ eJ i 'UiT'W I ~'W ~'W 111' 'I1'ln~ 

~ ~ 

" 0 

f11)"'Vl{J fl~'W'UeJ.:1 i 'UiT 'W mlJri1'W ~N"1 'UeJ.:1i 1.:1 f11fJ ~.:1,r 'W f11)" {JeJ fl n1 "'.:1 f11 fJeJVN fflJ 11 fflJ {J I ~fJ' ~flU I~ 'W 

" 1~1~~~eJfl'W'W1'W 30 'WlVi tI)"~lJ1f.U 3-4 1'W~eJfftl~1"y'il~iiN~111''I1'tl1'11,rfl~~~.:1t1)"~lJ1W 0.3 nl~fl~lJ 

~{Jfftl~l"y (~)"~'Vl.:1rY lJtyfl~, 2537) 

J ... d'''i.'.... ... , ., .. 0 ... 4 . eJ1fJlJ1fl'U'W 'Vl~.:1.:11'W'Yl 'If uflUf11)"'Yl1.:11'W'U{J.:1eJ1fJ1~fl1fJ 'W 'il~~~~.:1u)"~lJ1f.U 5 111'l~eJ)"~eJ1'W . 
, .r::I J.::t ~ tI Q.I ~ ct P Q.I 4 ~ 

~eJeJ1~'YllJ1fl'U'W 1 iJ ('Vl)"'I1lJ'W'Yl)" IlJTi1f11ty'il'WfYfl~, 2548) 1l~'W'Wtl11)"1)"UtI)"~'Yl1'WeJ1'111)"l'I1lJ{J'WI~lJ ll~~ 

.. "" .,. "" i.' .. : ...... ..,;. J .k "" I'" -;,,'" 0 1 l' 0 

lJfl'ilm)"lJl'I1lJeJ'WI~lJ u~~{J~ 1)"1'il~lJ'W1'11'Wflml'VllJ'U'W'I1'W.:1fl ~mlJl'Jfl"1 4 u 'I1)"eJeJ1'il'il~fl~11 ,1111)"1 

1~~U'Vl"'.:1.:11'W'il 1fleJ1'111)"I'l.:1~ ll~i Nf11 fJ'UeJ.:1l)" 1fl"'U H'Vl "'.:1.:11'W)" 1lJUeJ fJ~~ i tll~{JfJ"1 IrleJeJ1~1 ~lJ~'W ri ~ N~ 
, 'I1'ii 'Vl '" ~ ~ 1 'W ri 1 'W 1 n 'W ff ~ ff lJ IIll1 fl ~ 1 fJ I ~ 'W i'U iT 'W ri 1 'W 1 n 'W I ~ lJ lJ 1 fl ~ 'W 1 ~ eJ fJ "1 ~.:1 J'W 1 ~ eJ 1'1.:1 J 1'11,r fl;)1 ~ 
l'I1lJ1~fflJ '11'1)"l~{J.:1)"~iT~)"~l~l~eJ.:1 f11)" ~utI)" ~'Yll'WJ1m~11~~ i 'UiT'W1rleJeJ1~I~lJ~'W (fY~ ffm 1'l~~'W(, 2537) 

5. ~ ~111~lleJlJ fl11~'Yl1~lfYnj;I n'ilff ~l'llJ'I1~eJ'U'WU Ti)" )"lJI-UfJlJtI)" ~I 'VlOl 1\JlJ'W Ti)")" lJ ~I ~'W ff1l'11~'11 ~.:1~ 

iiri1'W'~fJ1'1i'{J~~1fJ , 'WI~{J~'UeJ~~ ~111~lleJlJff11 '11~' mUln~ 'il1flm1lJ 1 'il~ill'Yl1~1'b'1 f11)" 11~~1 'Yll'lijl'l~l'W eJ1'111)" . " " 

1 ... .J' ... ''''.' .," "'.' J 1l~~1 fl'l:l~)" m)" lJ 'W )"~fJ~'I1 M'W lJ f11)" u)" U u~ ~f.!Wfl1'Vl'UeJ~eJ 1'111)" 'Yl1 'I11'l'W)" U u)" ~'Yl1'W eJ1'11 UlJ1 fl'U'WI'Vl)" 1~ 

eJ1'11Uii~tI"'fl'l:lW~~'b'1'WUn.fl1'l l1~~V~iif11)"~~ri''WII'l~{J.:1~eJ'WllH~l.:1''1 111 ''I1'I'l'W il.i~eJ~ '~11 HlJ1fl eJ1'11U 

~~UtI)"~'Yll'WI'1i'l i tI, 'WiNf11fJ~fl' ~UeJ fJfli1t1 fl~I'l'WI)"l~.:1I~'W I )"1'lU'1'W 'I1~eJ iiJ1'11,r flln'W 

mu.Itn.J~ tl'U tH'rt~" ·:n 'U 1 'U, 1" tntJ 

''Wll~~~l'W i 1~ f11fJ'il~ i~~ U'Vl"'~.:1 1'W 'il 1 fleJ 1 '11 U ~ i ~~U tI)" ~'Yll'W1 '1i'1 i tltI)" ~lJ1f.U 1,600-1,800 nl ~ 

1l1'l~{J ~ ('~1,r fl~ 1'W fl{J~l'J'W ff,r U ff'4 'W f11)" ff~ NI ff~ lJ "l'Ufl1'Vl , 2549) 11~ ti'1 i N f11 fJ i ~~ U 'Vl "'~~ 1'W 'il 1 fleJ 1 '11 U 
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~11~lJmlJ i U~1tJ flU f11lJ f.)lJJl'HU fl~1~1tJii l~l~~ltlJYHi 'l'l1'U ~h'Uln'Uif~'llfl'U ii~nu':i ~ ltJ'l1tJ~fl 
"l'IJf11'Vi 

'Vif]~m':ilJll~~tll':iflflfltl1~'ltlltJ (Agnew, 2004; Freeman, 2005) 

tllHl1lJTllJfl1111 ':i flU 1 lJ U ':i ~'Y11 'U ml1U ~ tl fll1 ~ fllf1 'l1'U1 tll ':i i:J ~ 11 fl 'U ~ fl 'l flllll 'U ihl'Vl tJ'll1~ . ~ 

" 1~ fl fl1 lJ U ':i ~'Yl1'U flll1U 1l1lJ tl111 'U~U 1~'l U 

1. i'llij1l1lJ1tJ1'U tll':i~lIJ1l1U fl~nf111lJlfl 'U i ui~ll1tJi:Ji'llij1l1mtJ,! 'lln'U iu 11~~1 11'11 m nlJ 

. " " 
ll'U1fl'l'Vifl~lJTl1':i ilJ1lJ ~fl'U Vi lI~~lIU 1l1U fl 1,ri ~ mfl'l 1 'Ul1meJ my'U ('Vi ':i l1 ij'U'Yl{ IlJ1i1 tlltlJ-

'" 4" 
1I'U i'ffl 11 , 2548) 

2. i1 tJ'U ~ii flU 1 lJ U ':i ~'Yl1 'U ml1U ~1l1lJ1~~lJ 1 'U tll':i f11lJ TllJ J1l1 U flll ~~ri 'l1 ~~ lJtll ':i n ff'IJf11'Vi ~ ~ ..~ 

i:Jf11':i 'l1l1lJU ':i~'Y11'U ml1U U':i~If1'YlTl1{1lJ i~111':i1ll1~fl1lJU':i ~'Yl1'UTl1{1lJ i~lmll 1'Uu~mw 
" 01" 1/)" I/) "'I/)' ",,,k,,, 01'" ., .,,,k 

'UfltJ'l 'Yl1 l1tll':il~l Ll1lJ'lJfl'lI'IJlJ'U IlJ~lJ\J':iW C)f'llJ~~'Yl1 l1':iNtlltJ~~ll~l':i'b''UlIl1'U'lflflflm 

1'Ul~flll l1tJfl11 ~ 1 'Yl'U ~1':i~1ifll~ih 1 ,rl~flllnTl11lJlfl'Umll,! 'lmfl ~~~lnllnlJi1'l fl1tJ~fl 
" . 

iNtlltJlI~,!tlJl iYtJ 1 U ':i~'Umtl1n'U i U 11~~fl111.y1l 1,ru 1m~ 1'U l~flll~lI~l~'l (Agnew, 2004; 

Freeman, 2005) 1'U'Yl1'lfl~lJ n'Ul11fl1lJU':i~'Yl1'Uml1UU':i~If1'YlTl1{llJ imll':illmtl1n'U'Vifl~ ~ 

1I~~~ l'liltlJl11 1 ,rnlJi 1'l tlltJ~fl ill 1 ,rnJ1l1U tl1 ~lJ~'Ul~fltJ'l 
" '" "j", "1 .1 4 1 ' .: 1" c: '" , " 1 3. llfl'l':ilJU':i~'Y11'Uml1U'YllJl~'U tJmfl'IJ'UI':ifltJ'l 'Ullll~~lJfl l1!'VilJ~1I~1'U'lJfl'lml1Ul~'U tJ 

i~11fi ~flll~~~~ i~ U':i~ ltJ'b'tJ'lJfl'lflll1Ul~'U 1tJ~flfl11~J1l1Utl1n'Ul1~fl hTlfl'1'U ~fl 1~'U 1tJ 

~ 1 1 ,r~lJ'U 1'U i:J;:hufl tJ i:J~ fl'l 1lJ U ':i ~'Y11'Uml11 ':i Ufl tJ 111' 'Vi ~'l 'l1'U ~1 ~'l i:J~ 1111' fl'1'U 

1ll'Vi1~~ flll11':i~nlt¥'U 1tJmfl~1I tll':i~lI9flJ i 'lJlJ'U 11 1flflll11':i 1 'li'1 i u1 'U i 1 'l tlltJ 1I1fltll':i~lJ i 'lJlJ'U 

Hll~~'thm i 'l tll':i'llmil tJtllflflll11':i U 1Tlm~~lllfl ':i fl~l1~~~l':i~ll~ nfllJ~1 ~ 'llJ N'b'UlIflflfl1l1 fl 

iNtlltJ~l 1 ,ri1'ltlltJn 1 fltll~~lI9flJ i 'lJlJ'U~lI~'l ~'lJ'U tll':i 1lJU ':i~'Yl1'U ~fl~~ i~1 fl'Uu ':i~~111~ 
~1 1 ,ri:Jfl'1'U !'Vi ':i1~n'Vi~'l'l1'U~111~~~1If111lJl~tJ'l~tl flU lnll hTllJ~l~ 'l hm11 11111~~l1~tlll 

l~flll h Tl~ lIiYm'l 'Yl11':i 111 fltll ':i ffflll11~tJ'VilJ 11 ~u 11 Tl h Vi 'Ull~ ~i1l1 ij 'U;';1tJij tl'l n'U m~lqJ ~ 

., I/) '1" ° '" tl~':i~ llJ l1'Yl1mmC)f~~ (Agnew, 2004; Freeman, 2005) 

4. ~tl'l ~lI11~~f11lJTllJml1U i 'lJlJ'U 1';'U flll1U~ U ':i 'l11l tJtll':i 'Yltlll 'l1l 1 lJU':i~'Y11'U l1U'll1lJ l1U'l . . ~ 

in 1 ifmY1l1~lIlJ'U l1~tl1~tJ'ltl1111':i~n fl~Y1l1~tllJ~'Vi~ 111fl 'U ri1'UU':i~fltllJ nlJ~'l~11U~tlfl 
a' I';"~ d QI 

l1'IJ'lm'l'l 1'l1'U tl1~~'l IlJ~1I11flfl'Yl1'U1l~1'U (Daniels, 2004) 



II 

fl1'juful U~fJ'U ~q~ fl'j 'j lJ fl1'jufu 1 U~ fJ'U ~ q~ fl'j'j lJl ~'U111 1 ~'lJtl.:J fl1'j f fl1l1f111lJ~ 1'U i1i fl1'j 

UfU1U~fJ'U ~q~m 'jlJfll'j1J nflfltlll1l'J~ lju 'j~ lfJ'lfu fitl 

1. 'I11f111lJi'1'U l~tl.:JU 'j ~ 1 fJ'lfum'~ 1 'YIlI'lJtl.:J tl1'111'j U 'j~lfl'YI ~ 1.:J'l lji1i fll 'j liltl flfuu'j~'YIl'U tIl'l1l'J 

~lju'j~ lfJ'lIU l'I1lJ1~fflJnU~'Ultl.:J 

2. 'I1~fll~ fJ.:J flufuu 'j ~'YIl'U tIl'l11'j'l1mfJ~tl m 'j l~Yh 1 Mdi~fI11lJ~ 1'U it{~lfJ fI1'jfUU'j~'YI1'U 

tl'U111fJ m~'YI'j1.:Jff11i1HU~'lJ , 2532; FDA Consumer, 2004) 
I "SI JJ 

3. ntl'UfUU'j~'YI1'UtIl'l11'j fI1'j~lJ'\.j 11uri1ntl'Ufif .:J"~ 1-2 llfhntl'Ufuu'j~'YI1'UtIl'l11'j'YIflflf.:J . 
~ tI ~ ~ 

(~'j'l1lJ'U'YI'J llJ1i1flltlJ~'Uflfl~ , 2548) 

4 . fll'Jfuu'j~'YI1'Utll'l1l'J'jff'lf1~~tl~ i~l~lJlfl'U i u l~'j 1~ 19f1~fJlJlj~tlQ1'Utll'l1l'J~N'l lj~ml1 

1 Mi~ IItl.:J Y11.:J 1 'U '11'!! fll fl'U i u ~.:J i1 ~ ~ 11 'U ~ U ~ q ~ fl'j 'j lJ fl1 'j U 51flfltl1'111 'j 'j ffl ~lJ'I1 ~tl 1 ffl flil tl 

11) Ci " , " 'lJtl.:JfI'U l'YIfJlJ1flfl.:J'jtlfJ"~ 80 (ff.:J1 ~llJ1~.:Jfl, 2549) 

5. .:J~'I1~tl"~ fll'Jfuu'j ~'YIl'Utll'l11'jU'j~lfl'YI 'lJU Ii fJ1 tll'l1l'J 1Nll"~tll'l11'j ~1'U 1i 1'U m 'j l~tIl'l1l'J 
fl~lJif Y11 1'11' fI'U ~1'U i~i'~ 1 1 ~'j 1~1,j'1 1 ~ 111 ~'Utl1'111'j iN fuu 'j ~'YI1'U 'j ~'1111.:J~m~ fl'l Utl fJ'l 

" 11'YI'Utll'l11'jlitl'l1~ fl U 'j1flU11~1'U fl111~lJ 

6. 1'11''j ~1.:J fll'J f UU 'j~'YIl'U tl1'111'j ~ lJl fllfl'U ~1 flfll'j 'lJ1~ i'!!fJ 1 'If'U fll'J f uU'j ~'YIl'Utll'l1l'JU'j~lfl'YI 

1J~l'vl Y11 1 Mlltl.:Jfuu'j~'YIl'Utll'l11'j lJ1fllfl'Ul~'j 1~fl~1 i~~lJnUl~'U~~lfJ 

7. 'Utl'U 'I1~U 1 M~ mY; fJ.:Jtl VNUtl fJ 6-8 i'11lJ.:J~tl1'U fll'j'U tl'U '11 ~u ljfl11lJ~ 11 ~ ml1'11 fu i 1.:J fll fJ 

1'U fll'j 9itllJl19flJ ff1'U ~ 1.:J'l Y11 1 M ~tl 11lJ'U 1 'U j 1.:J fllfJlj fI11lJ fflJ~" lj fll'j flfl1l1~ U 11 fll 'j'Utl 'U 

~mjtlfJ'l Y11 1'11' iN fllfJljfll 'j'l1 k.:J ~tl11lJ'U fl~lJ 11 fI'YI Yi 1 flmlj'U ~ lj ~,,~tl fll'j tlfJ1fltll'l11'j lJ1fl~'U 
" , , 

~.:J '!! 'U fI'U Yi tl~ 'U tl'U 11 fl~ ~lj fl1'j fu u 'j ~'YI1 'U til '111 'j 1 'U U5lJ1 W lJ 1 fl11 ,,~~ 1'U it{~ 1 fJfl11f1'U Yi'U tl 'U .. 
~tll~fJ.:J (Flier 11"~ Elmquist, 2004) 

fl1'jtltlflfh~.:J fllfJ fll'j tltl flfh~.:J fllfJl ~'UU 'j ~~ 1'Y1 fl1'U ~~'lhfJ 1 M i 1.:J fllfJfflJff1'U 'lf1fJ1'11' 'j~U u VtlfJ . 
.. .1 '" '" .,j, 0 1" 0 .1 '" , 1'': '" .1 .. .1 

tl1'11l'J ~'lJ'U ~1'11'U.:J ff~'If'U 'lI1 fJ'YIl '11 fll'j 'YI1.:J 1'U u 'j ~ff1'U fl'U 'j ~'I111 n ~u u fl~ llJl 'U tl flU 'j ~uu u 'j ~ff1'Y1 ~'lJ 'U 

flritl.:J~ 1 'lf1fJ 1 '11' 'U tl'U '11 ~u ffiJ 'YI 11~ fl1 'j tltl flti1~.:J fl1 fJU tl fJ'I1 ~ tl i~1 fI~ tl 'U i '111 ~~l ~ 'U i1 ~ ~ fJl ~fJ.:J~ ri1Tiru~ tl 
u 
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fll 'Hltl nfhcl.:JfllV fitl fll'.i ITl~tll/hl1il.:J fllV~nfllnl.:J11~'U 'I11tl nfll'.i I~~ mJ~l I ~'U nl1m'.ilJ~n 

fll'.im~a1lcil'l n~1l~.:J'I1mVlv1tl1~:lJ'I11tlTl.:J H~.:Jff:JJ'j Hlfll'YfYll.:Jil.:JfllV (physical fitness) (ITl1tl~lV1,jV 
"l'IJfll'Yl, 2547) 

, .. 
~~ 3 1'U tYl'11i'ufll'.itltlnfhcl.:JfllvYin~~~tlfll'.i ~llu~mw i 'lJ11'U l'Ui l.:JfllVtJ'U Tl1'.i I~'U fll'.itltlnfllcl.:JfllV 

11uul~tltln9fll1'U (Aerobic Exercise) ('Yl'.i '11 iJ'U'YI{ 1:lJ1ilflltlJl1'Ufln~( 2548) 

fl1'l1.h:::lij\Ul11~~1'11ii'mflu 
fll'.iU'.i~liJ'Uflll~Jlmrmn'U n'l1mvn11~~fflm'.i()Yhi~~lV'l11lV (~h ~~~ h'Viv, tltl'Uimf) 

1. fll'.iU'.i~liJ'U 11lVfll'.i'l1l~1~'lfij:lJ1~fllV (Body mass index :BMI) 1~'U1tinn~iJv:lJl~n~1.:J'lJ11.:J 
.. .. .. 

l'U fll'.iUtln~.:Jflll~'lJtl.:J11~~~'4TlTl~ ';h~l'U 'l1lmJmn'U 'l1l'11tJ m!tlV l1~~'l1lmJ nun~ ~~tllll1'UUtln~.:J 

flll~I~V.:J'lJtl.:Jml:IJ~l'U ~ fltll11'lnll hTl l1~~ffl:IJn() 1 ~11l fll'.i IU~ V'U11U~.:J'lJtl.:J i 'lJ11'U l'U il.:J fllV i~ l~ 

lil'U1V11'Ul1 '!:lJfll'.iI~'U hm1lll111~~'I1~tllll~tlll 11~~ hTlI1J1'11ll'UU'.i~lfl'YI~ 2 1tinn 11lii'i:IJfflm'.i()Utln 

~.:Jtl.:Jt1U '.i ~ntlUfllV l'U i Nfl1V'lJtl.:J11~ ~~'4 TlTl~ I Yl V.:J II~I ~ 'U ~1;11l~Utl n~.:J flll~~ l'Ul 'YilJ'U Ul1 ,jv~ n ~~ 
~tlml:IJff:IJi'U'.Ih~'I1il.:J~1~'lfij:IJ1~fl1VnUIUtl{I~'U~i'IJ11'U 1'lf'U tllV l'YlfY I~tl'lfl~ 'IJ'Ul1l1m.:JffrN • 
il.:JfllVII~~fll'.i llnml:IJ11~.:J11 '.i .:J1~.:JI'Vn~fllV I~'U~'U ~l~'lfij:lJ1~ fllV I~'U 1ti~~1 'U fll'.i11lU~mW i'IJl1'U ~ 

tl~M~l'11tJ.:JU ~ 11W '1114' 1 li'tl.:J 11 ~~U~ 11W ~'U i:IJl 'lfnn 11lU~ mw i 'lJ11'U ~tl ~l 'U tl1Vl~fllV i 'U (n~:lJ1,jV11~~ 
" 

i\JlJ'Ul tYltJn1'Y1V1fYlff~{fll'.ifhn , 2549) 1tiril'U1Wl1ln~m ~.:Jij 

, 
~lwh 18.5 nn .lm .:IJ. 'I1mVTl1l:IJll ~tl:IJiu 

" 
18.5-24.9 nn .lm.:IJ . 'I1mVTl1l:IJll 'l1l'11tJn~1I'11:IJ1~ff:IJ 

" 
25-29.9 nn ./~'j .lJ . l1lJltJfl11lJ11 cUl11tJ n~11nlJ 
" ~.:J11~ 30 nn.lm .:IJ . 'I1mVTl1l:IJll hTl~l'U 

2. 5mlril'UTl1l:IJV11'.itlUItl1~tl'.itlUff~1'Yln (Waist-to-Hip Circumference Ratio : WHR) 

fitlfll'.i 11lml:IJVll'.itlUItl1 l1~~ml:IJVll'.itlUff~ 1 'Yl n 1I~1'l1lm'l1l~15~ '.i lril'Uml:IJV1l'.itlUltll~tl'.itlU 

ff~ 1 'Yln ~.:J~1~1'I1:IJ1~ff:IJtYl'11rUmfY'lflvi:IJTl1'.iln'U I l1~~l'UI'YlfY'I1tY.:J i:IJm'.i In'U 0.8 ~1'U M~.:Jfitln 
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nlH"::fflJ'\Jtl~ i '\Jl1'Wu ~ l1W 'lftl~l1'tl~lJlf11~'WU ~~m ~fmitl nl'J I iY V;illlJlfity;h 1'J m)'1'Wllu u~'W '1 ~::fflJ~'W i 
tlUfl11::1 ~v~'\Jtl~ m 'J I ~ 'W 1 HI '111 1 ~ 11];1::'\1];1 tl~ Iii tl~ 11];1:: 1 Hl~ I n~ ~ 1 nfl11lJ ~mJ n1i'\J tl~ IlJ 111U tl ~9flJ 

(Metabolic syndrome) l~v~~itnl'J1~~~if (ffl,rn~l'W~m'Wlnnfiwl11];1::,r'WYl'W1nn, 2549) 'JtlU1tl11,r 

1~ff1'W~11f1U~~~'\Jtl~tll~1 'JtlU ff:: LvW 111' 1~ff1'W ~1m\i~~~'\Jtl~ fl'W 

mv1'W~11lj'Wihwhit1~Bmlff1'W1tl1~tlff:: 1 'V'In (Waist-to-Hip Circumference Ratio: WHR) ff::l1'tl'W~~ 

U~lJ1W i '\Jl1'W 1'W'iftl~ l1'tl ~ i~~ 1m:: il.i~~];1 ~ 1 nu ~~V~ 1'W tllV 1'V'I fl ff1'W ff ~lm::fi11 '\Jl1'W 1 'Wtl1V1::mv 1 'W 
q ~ 

1" """ " (Magnetic Resonance Imaging: MRI) l1];1::nn 'IHtln"IH'JVfltllJ'V'I1111tl'J (Computet Tomography: CT) 

1'W1'V'Ifl'lllVll];1::1'V'Ifl'\1~~ Im::liJ'W~ TU ~Utl n~~u ~~ m ~V~~tl nl'J 1~'W 1 'JfI'I11 1 ~11];1::'\1 ];1tl~liitl~ 1 'W'\1~~ ~ ~tll~ 

~fi'I;V1'l11tull 'W ::\11 1 ,rHitl ~ 'J tlU I tl111];1::nl 'J 1~~ 'lIU lJ1];1 nl V 1 'W nl 'J U 'J ::!lJ'W I '\Jl1 'W i N nlV 1 ~ v~1 'WI 'V'I fl 
~ " 

'lflvfI1'J~fintlU1tl1UtlVn11 102 91lJ . 11];1::1'W1'V'1fl'\1~~fI1'J~fil'Jtl1J1tl1Utlvwh 88 91lJ . ~11mtlU1tl11~ 

mnn11~fh'\1'W ~ U'J::!lJ'W 11~m1::U' 1'Wll];1::I~V~~tl nl 'J I iJ 'W 1'J f1'111 1 ~11];1::'\1 ];1tl~liitl~ l1];1::n~ lJtllnl 'J~ ln~ 

~lnfl11lJ~~un1i'\Jtl~llJmUtl~9flJ (Metabolic syndrome) 

fl'Wv'li'tllJ];1,h1ffn ~1'W tll'l11'J 1111 ~1tlI;V (1tl~f1, tltl'W Im1, 2548) nril111 1'W 'J tlU'\1 m viJ~ ~l'WlJl 
~ ~ 

, ," , 
fi'1;V1'lfltu ff ~ I nll'V'lU 11 nri lJtl1 nl'J ii fflJ~'W i tlU \11 '\1'11 n~ 1 ffllJ1'J tl'V'lU I ~1 'W nri lJfI'Wltll ;'V1J1~ nri lJii ~ fil "u q q q 

, , , 
4:i.ctIOld do I .ct..::if ~ .ctl..c:i d-

Itl! 'lfVlJfI1~'lf'WlJ1];1nl VYl1l1 n11 23 nn.lll 'J .lJ. f1tlfl1'J lJfI1 18.5-23 nn.lll 'jJJ. ~~ ~::tltl11lJfI11lJlffV~ 

'" '" .,j, "" 1 .,j J fitl'W'Ii'N~1~tlfl11lJfflJ~'W1i'\Jtl~nl'Jln~ hfl fi123-27.5 nn .lll'J .lJ. lJfI11lJ1ffV~lItlm'Jln~ 'JflYllJln'\J'W 

l1];1::fil 27.5 nn.lll 'J .lJ. '\11tlm n n11~ fI11lJI ~V~~tl nl'J I n~ h f1ff ~ tlfjl~ I 'J ~1I1lJ'Ii'tl! iYV'\Jtl~ nl'JU 'J ::lij'W 
~ 

, ~ 

~1Vfil~'lfUlJ1];1nlV ~tl filii l~tll~U'J::lij'Wfill '\Jl1'W ff ~ln'W lu1 'W i NnlV'\Jtl~,r nfiWl'\11tlUl~1;ftl'lfl1i UN 
~ 

~ , ~ 

n~ lJ 1'lf'W IT f11 'V'Il::m1'llJ 'W tl n~l nu fil~'lIU lJ1];1 nlVtll ~~11 U ffl '\1 i'u 1 'W ~~ ~tl1 Q ~ ~,r'W~~fI1'JU 'J::lij'W 

i1lJtlUnl'J1mtlU1tl1 (Waist circumference) l~v~fil'JtlU1tl1~tl fil~l~ i~l~v'JtlUU~l1W~l1f1U~~~~ 

tlQ'J::'\1'Jl~'lI1V 1m ~tlUff:: 1 'V'In fintlu1tl11~'W~1~1~ I '\Jl1'W '\Jtl~'\1Ull1'tl~11];1::liJ'W~1U~;~~'\Jtl~ffm'Wm'V'l 
~'\Jm'V'l ~~fil'JtlU1tl1lJll1'J;}1'W'\Jtl~1'V'Ifl'\1~~fI1'J~1fi';h 35 if1 (88 I9I'W1illJlI'J) 11];1::1'V'Ifl'lflvIl.ifl1'Jln'W 40 
~ 

ih 002 I9I'W1illJm) 
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Ifl1fl!l{l~~{liiu (David and Phillip, 2005) n~11"h~1~'lI'ihJ1ml1V~1"d"lJ'lI'11Itl1;V jj~1).J1nn11 

'I1rtllvilnlJ 23 nn ./~1 .:JJ. ~u1"tl~1'Wfl11~J1'11Umfh.J ~11UlJI'el1.,m~IYifl''lI'lvll.ifl11In'W 90 19f'Wiil:JJ~1 
" 

. 
.... '" '" '1 VI" 'W lJ 1 tl fl1 [J fl11~ItT[J.:JVltl 'lfl 

illtlfl7lJ/Vll'lH 
v 

ItT'W'ltllJ1.:Jltl1 
., ., 

IlJVI'l 
... 

'lI'lV > 40 iJ1 'lI'lV < 40 'W1 
.. ., ... ... 

'11~~ > 35 ih '11t1!~ < 35 'W1 

51 . 
lWVn11 18.5 

" • .... v 
'WWI'Wfl'Wtl[J 

18.5-24.9 

" . 
25-29.9 

... 
Itl :JJ iH 

" 
. .... ~ 

'Wl't1'WflIfl'W 

~1'W 1 30-34.9 ff~ ff~:JJ1n 
" " 

35-39.9 ff~:JJ1n ff~:JJ1n 
" " . 

:JJ1nn11 40 ~~:JJ1Wl ~~:JJ1n'l 
v 
tl1'W 3 

Y'hn: www.siamhealth.net 

., ., 
ff~U11 O11U 1~dJ'Wfl11~'\J 1'I1U mn'Wu~1~41VVi 11~1 flV011 U1 ~dJ'W 1J1mYfl ff1'W '\JU~'\J l'11U n~1!1{l~ 

ff1'Wff ~ !I{l~fI11Vil'h:JJnlJ O1Tlfl1UlJI'el1 I ~U'\J l:JJ1U 1~llJ'W J1'11U n'\Ju~ 'i N 01 V!I{l~1 ~'W~1fi1'11'Wfllil1'11:JJ1V 
" 

1'W nnuBuiil~Ufl~ i ~~~J1'11U n~1 O11{lflJ1'11Un'l1rU nn ~!I{l~'WI'el~,~uilu~ n'W 1 1 1'l~1~'l 

, " I' 
'4l'lfl{lYijjfl11~'\J"..tU mn'W 'I1rUjjfl11:JJfl'1'W 1J~I~:JJfI11:JJ1 iYv~~u 011 I nfll 11'l~1~'l i~:JJ1nn11fl'W unii 

1'Ii'W jj1u01fflnfi hm11 11J!I{l~'I1Mfll~UfI:JJ1n~'WI~'W 3 Ivi1'\JU~I'l'Wunii hflllJ1'1111'W hflfl11:JJ~'W lm1~ 
ff~ fl11~i'\J,j'W1'WI~Uflff~ hfl'lj'u,~u:JJ l~mi''W (tl1'11lJ'W'Y111:JJ1i101Ul1J'Wrlnt, 2548) 
"" u 
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l'JfI~'W'l ~llJlllfi'1Vfiv 

I1J11111'W I~'W !'JfI~'Wuuvvlllfl1'W !'JflB1'W l~v~mu'l~B1'WmVf11miYv;1~lllflf1"h 
'" " 

" d ~ "'i I I 1 I -:'1 J' 1- 1 
~'lflV'VltJ1'Wtl'l 8 1'Vl1 'WUUVV 'W'lf1'1m~ 40-50 lJ'\J'W lJ 

fI11lJ~'W 1'1'l1~ff'l 'WUUVV1'WfI'WB1'Wlllflfll1f1'Wufl9Hi'l 2.5 I'Vil 
'" 

1 "'11"'" ~ .. " .;.J'", I 
.f111~ '\JlJ'W 'W "11 ~ff '1f1'W tJ1'W ll~lJ f11'J ff'J l'1f1VI" m~ V'JV"I 'WlJ'\J'W 1'W "~22 lJfl . ~v flfl. 

'" 
'\JV '11l1 v I~V 1 '\JJJ 'W ~ I ~ lJ ~'W 1l"~11 1 flfl m" ffl~ V'J V" I fl~ f11 'J ff~fflJ ~ llJ ~·nr 'I 11 "V~I~V ~ 

o " 

.,j'~'\J11'1 fl1'J 1 11m1v'W'\Jv'Ilm1~Vi 1l~ 1 UI~V'Iri1'W~1'1'l '\JV'I:1Nf11V ri '1~·m 111'lfl~fI11lJ 

~'W hlf~~'1 !'Jm11 1ll'\Jl~I~V~ 111mr;f''W l"lf~ 1'W fflJV'I~U 1~'Wffll'H~ 111'liYv;1~ 

fl~l1m1'W 1fi' 

fI'W B 1 'W ~ fl1'J ff~ l'1IW ~.,j'UfiV I" ff I~ V 'J V" V V fllJ 1 'Vll '1Jl ~ lJ lfl fll1f1'W U fl~ll ~'WUfl11lJ 
~~U fl~1 'W f11'JVi 1'11'W'\JV'I~U I ~'W~m 111111 flf11'J ff~fflJ '\JV 'I flV I" m~v 'JV,,' 'W ~U lllflfll1 

Ufl~ l~v'Wulllflii'l 68-94 % '\JV'IfI'WV'1'W~'111lJ~ 
.f111~11V~'H1v1ll'\Jru~mlu Ifl~1l1flf11'J~UV~'\JV1V~1 111~ 111VI~V~ 1 11"~1'W 111~ Vil . 

" " 
'W V fl1l1 flU.f) 11~B 1'W 11 1 V tJ 111'!! f1l fl'W ri '1~" ~ V ff.f) 1'W ~ ~ 1 1l11" ~ri '1~" fi' 1'Wlf'('J fl ~ flll ~ fl 

o " 

fi'1 VI i1 V '1111 flll V'll iYmi 1 1 ~~1 vi 'W f11'J ~ ll" f flfll "!'\J.f) 1'W ll"~ f11'J" ~ tJ 111 '!! fl 

'" " 
V'J'W'J i'vfmr (2548) flril111 !'JflB1'W111V.f111~tJl11'!!f1lfl'Wnv111'lfl~ !'Jflll"~mfl1'J~l'1'l ~'1U 

I 

'\JV'I'Jl'1f11V~"V~l1m 

o .. " 

1 'JflIU1'H11'Wli1V'I1l1flVil 111'~fl1'Jlll'Wq'Vlt'\Jv'I ~v{llJ'Wfl'W~il'WVil 1 11''J~~utJlm'' 1'W 

l"lf~~'1 

!'JflfI11lJ~'W hlf~~'1 

!'JfI 1'\JJJ'W1'W l"lf~ff'l 
'" 
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hm ~u U'YI1.:J1~'U m fJ i 11 ~fl1'j ~~11'U'\HJ.:J 'j~U U 'YI1.:J1~'Ul11 fJ i 11 i ~~lfJ 1 ~mll 'Yl1~'tItl!~ 

'Ufl'U 'I1"1J'lJfl~'tIfJ1fJ111 i ~u flfJll~ ~~flfl nclflll 'U i'U 1 ~'11~~ 1 m1 Ufl 'U i~flfln i 9f~ff .:Jfl11l 

" hfl~1'11U.:J ~fl1m~nmfJ.:J1 ~1f1ihU111tl!ihflfl <U'fl~U~l.:J"l 

ilUlm'YIN~~ill 
" 

2. tn.., ·Hlm .... fI 1'1 fll tJ II tl:: 'l'IJ tn" 'l 'l 0 'U:: 

fl1u.nnJ1tJ'lJt)·un"'l'lOm .... flNflltJ (Physical Fitness) 

" 

""... ",", i " '" i e)fl'lW fl.:jl ff'j 'Yl.:J fl (2537) '11 fI11lJ 'I1lJ1fJ'tIe).:JfflJ'j 'j tlfll'Yl'YI1.:J fl1fJfle) fI11lJ ff1lJ 1'j tl 'U fl1'jfl1UfJlJ 

i1.:J fl1mm~fl1'jli1.:J 1'U'tIe).:Ji l.:Jfl1fJ i~l'1'Ul1 ll~~ i~'U1'U 1 ~ fJ il.lI~e)lJfflJ'j 'jtlfll'Yl 

fflJ'l!'lfJ ~ 'YI e).:J fl'U (2546) n~ 1111fflJ'j 'j tlfll'Yl 'YI1.:J fl1m ~ 'U~·m"'Yl i~ ln~~'U 111 nnn e) e)nrl1" .:Jfl1fJ 

1l~~fl1'j ~nrJ'Ue)~l.:J~e)l~e).:J i.:J~ nne)e) nrh".:J fl1fJ'I1~e) nn ~n~'Ul~'U nn e)e) nfl1".:J fl1 fJe)~l.:J ~IlUU 1l~'Ull~~ 
" , 

li1CJf1"l l.y;e)U'j'j'l"nfltl!~~.:Jn~11 i~llnfl11lJe)~'YI'U'tIe) ,nr1ill11~~Ufl~ (Cardiorespiratory fitness) fI11lJ 

d" " 
e)f1'Y1'Ull'tl.:JllH'tIe).:Jnft1lJIUe) (Muscular strength and endurance) fI11lJV~'I1~'Unft1lJ1Ue) (Flexibility) ll~~ 

"'. I ' e).:Jflu'j~ne)U'tIe).:J'j1.:Jfl1fJ (Body composition) 

ne).:J~'tIf1nfl1 m~'YI 'j1.:Jff1Tin tl! ~'tI (2547) i MfI11lJ'I1lJ1fJ'tIe).:JfflJ'j 'j tlfll'Yl'YINfl1fJH11 'I1lJ1fJG.:J 

f111lJff1lJ1 'j tl i'U fl1'jfl1UfJ lJ'tIe).:J i 1.:J n 1 fJ i ~ e) ~1.:J~1l~ ~~U 'j ~iY'YI n fll'Yll ~ 'U 'j ~fJ~11 ~ 1'U 1'U "l 

flfY1'U .:J1lJ~ (2548) n~1111 fflJ'j 'jtlfll'Yl'YI1.:Jfl1fJfle)fI11lJff1lJn tl'tlfl.:Ji 1.:J fl1fJ'I1 ~e)U 'j~iY'YI nfll'Yl'tle).:J 

i 1.:J fl1fJ~ II fffl.:J e)e) n'YI1.:J i 1.:J fl1 fJe) ~l.:Jl~ lJ~ '11 ~ e) ff.:J ff~ U 'j~ ne)u ~ 1 fJfI11lJfl~'YI 'U 'tIe).:J 'j ~U U i'l1 mi fJ'U fI1 llJ " . 

1l1nfl11lJ'I1lJ1fJ~.:Jn~11<U'1.:J~'U ff~ui~11 fflJ'j'jtlfll'Yl'YI1.:Jfl1fJ (Physical Fitness) 1~'UfI11lJff1lJ1'jtl 

i'U nnUBU~fln nll U 'j~~ 11'U i~e)~l.:J fi'j ~l1U fi'j ~lll.:Jll~~~'U 11 11 ~fJ il.lve)'U ft111 ~~V.:J ~'Yl ".:J.:J1'U1 tlfJ.:J'Yle)~ 1l~ 

li1nllfi'j'jlJi'Ul1ml1.:J 1l~~I~:jfUlnUffm'Unnw~rimJ'U 
" 
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'1.h~l.fl'Yl'llMtnJ·rlOill't't'Yll-3fmJ 

fflJ '.i '.i tl fll'Yl 'Yl H fll V~ ~I tJ 'U # 'l ~Hit1J~'l i'U fl1 '.i 'If 1 VI ff1lJ ff ~ 1 'l i '11' '4 flfl (1 ~ l'.i 'l ~1 ~ tl ~tl tiH n 

lh dy'Yl 11 fll'Yl '.i1lJvY'lvn'h i '11''4 flflmJ '.ilf1'il lfll '.iflnvi ,j'1~UIW~nmllJll~'lll '.i 'l'Utl'liN fl1V~ 'il~d 'lrl(1 iu ~'l 
I~tl 'l 'Utl 'l ~ ~ i 'il ~ 1 V i 'UI ~tl 'l 'Utl 'l "l'U fll'Yl fl1llJ fflJ \l '.i W 'Utl 'l i H fl1 Vn fl1llJ I ~ V1,j'tl 'l fl'U tl til 'l i flt1':jf~ flU 

fflJ'.iHlfll'Yl'YlN fl1V 'I1~tltll'il flri 11 i~ 11 ff lJ'.i Hlfll'Yl 'Yll'l fl1Vn '.i 1 flj l'U lJ1 'il 1 flfl1 '.i n"l'Ufll'Yl ~ li' li N fl1 V 

Vtl 'Ull tl"l'Ufll'Yl ilifflJ \l '.i W m llJffllJ 1'.i tl i 'U fl1 '.i U '.i ~fltlU fll '.i n'il ~ 1 'l '1 titllJ(1 ~ (1 'l~ 1 V fflJ'.i '.i tlfll'Yl 'Yll'l fl1 V 

U'.i~fltlU~1V 2 U'.i~fl1'.i fttl (m'l')'U'Yl{ ~'UTi~'Ylti 1l(1~ 'b'lfl1~ Ti'.ilJ1l'b', 2548) 

1. ff'UfflJ'.i '.itl'U~ 'I1lJ1Vii'l fflJ'.i '.itlfll'Yl'Yll'l fl1V~ ff'l!U ff'U 'U i 'I1'n ff'Ufll'Yl~~1l(1~'lf1 vii tl'l fl'U • • • 
hflnvi ,j'1~U 1'If'U hfl'l1(1tl~liitl~,.r1 i'il~~~'U hflmllJfi'U lm1~~ 'l ~(1tl~'il'U iJt1J'I11"l'Ufll'Yl~ln~ 'illflfl1'.i 

'Ul~ fl1'.itltlflf)l~'lfl1V ntl'ltlU'.i~fltlUfi'lif 
1) mllJ'Yl'U'Yll'U 'Utl'l'.i~UU'I11V i 'illl(1~ i '11 (1 11 V'U 1 m1~ 

d ~ 

2) m llJll 'U'lll Hll (1 ~m llJ 'Yl 'U 'Yll'U 'Utl 'l fl t1' llJ I litl 

3) tl'ltlU'.i~fltlu'Utl'lil'lfl1V 

4) mllJVtl'U~1 

2. fflJ'.i'.itlfll'Yl'Yll'lfl1m~V1flmlflEJ~ 'I1~tlllflEJ~fflJ'.i'.itl'U~ tl'ltlU'.i~fltlU~l'l'l l'I1rilif ItJ'U 

# 'l ~ 11 tJ'U ~l'11f U fflJ'.i '.i tlfll'Yl'Yll'l fllV~ d'l rl(1 i 'I1''I! flnW1U '.i ~ffU fl1llJ ~11 ~ 'il Il~ ilil tJ 'U tl 'ltlU '.i ~fltlU ~ ~lrlt1J 

~l'11fUfl1'.in"l'Ufll'Yl~ U'.i~fltlU~1V 

1) mllJflritl'l~1 . 
2) fl1'.i'Yl'.i'l~TVifflJ~(1 

~ 

3) fl1'.i'n l'll'UU'.i ~ffl'U fl'U 'Utl'l'.i ~UUU'.i~ffl'YllW~flt1'llJllitl 
d 

4) mllJl'.i1 

5) fh~'l 

6) UBn1Vl~tlUff'Utl'l 

tl-3~U"l~fltllJ'IItHq'llinJ'.i'.iO'U~ (Health - related physical fitness components) 
~ 

... '" i "i " "'. I '" '" lJl~'U 'lJ1'.i'Ul~ (Martin Barnard, 1988) ~ 'I1mllJ'I1lJ1V'Utl'ltl'lflu'.i~fltlU'Utl'lff'UfflJ'.i'.itl'U~~'l'U . 
1. fl1llJtl~'Yl'U'Utl'l'.i~UU i'l1m1v'U 1 m1~1l(1~'I11Vi'il (Cardiorespiratory endurance) ltJ'U 

p ~ 4:i P ,: d i " ~ I d. ':::'.Q "d.ol::t cI d 
flr11lJIlJtl'.i 1lJtl'lmllJffllJ1'.i tl'Utl'l flnllJl'Utl'Yl 'il~ 'b'tltl fl9H 'illJtlfll'llJU '.i~ff'YlTi fll'Yl rj'YllJmllJ fflJ\l'.i Wll 'U'lll '.i 'l 

'il~ffllJl'.i tllfl~tllJ i 'I11tltl flfh~'lfl1V i~~tl'U ,j'1'l fll1'Ul'U 1 ~ V ilil'l1 ~tlvt1' l~lVmllJ'Yl 'U 'YlllJ 'Utl'l'.i~UU'I11vi 'il 
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~tI~iltl 'Hi'W hfl'l:r1'~11-cl~,\HH)~liltl~ mllJ~'W lm1~'l~ mllJlf11fJ~ ll-cl~~~~mlmhrity~tlm'jVil~l'W 

'I1-cl1fJ '1 {)fh~''W;im.h~~Tl'W m'jlri'Wll-cl~n~m'jlJ'I'Il~fivn 1~ l~fJ "'lJ'j'jtlm'Yim'j'~tltln9fL~'W'l~'l~ 

mllJ~'W l-cli1~ mllJ~UtI~ 1~'W1l'W • 
d l' ,: d 

2. mllJll'IJ~llHll-cl~mllJtI~'I'I'W'lJtI~mnlJl'WtI (Muscular strength and endurance) mllJll'IJ~m~ 

J!': <!/ ",,,,J' "'.,. d J!':'" .J",,'" , 
'lJtI~nC11lJl'WtI 'I1lJlfJtl~ llH'" ~ "'~'I'I Ln~'IJ'W~l nm 'j'l1~m'l1 'jtllm ~ 'lJtI~ n~llJl'W tllJ~'I1'W~ lJ~ ~'I1'jtl n-cllJ v • • 

l' ':.J.~, <!/ ",,1 .,:, 1'': <!/ 
n~llJl'Wtl9f~~11U'W 'Wn1':itltlnm~~~ ~'W fJn '111 llUn'l11lJ"'~'lJtI~ "'1'WmllJtI~'I'I'W'lJtI~n~llJl'WtI 'I1lJlfJm 

mllJ"'llJl'jtl'IJtI~ nllllJl iftl JJ~1111~JJ~'~ '11 ~ tI nrilJ nllllJ1 if til dtl'11 ~~1Jl nw ~'W 'j~fJ~11-cl1'Wl'W ~11~'W' 'W • 

~ , 
t Q.I P ~ .:9t" 4~ "I 

3. mllJtltI'W~1'IJtI~nC11lJl'WtI (Muscular flexibility) 'I1lJlfJtl~ 'Jn~ml~n1':ilf1-cltl'W 1'I11'IJtI~'lJtI~tI 

'I1~tlnrilJ'li'tI~tI iJ~ifJ~~~m~tlmllJe)tI'W~1~tI m~~n ll-cl ~ m~~ne)tI'Wu!m.u'li'tI~tI mllJfJ1111-cl~ mllJ 
• v v 

fl~'I1 ~'W'lJtI~nllllJliftl lff'Wlg'W U! l1W 'jtl1J 'li'tI~tI mllJe)tI'W~1'IJtI~nllllJliftll~'W tI~rlU 'j~ntl1J~ JJn1l~\l n 
, ~ 

-cl~mfJ'I1~tllJtI~'li'llJlJlnYi'l~ n1':ifl~1l1vfJ~nllllJl{jtl (Stretching exercise) UtlfJ '1 1l~ri~1"'!lJmllJe)tI'W~1 
<!/ d 1'':' do,,,.,,j II) ",J' "'I -cl~mllJ~~lmfJ~'lJtI~nC11lJl'WtI ll-cl~~tI'WfI-cllfJmllJl1l1JU1~ 'I'll 'I1m'jlfl-cltl'W 1'I11m~'l!"1J'IJ'W 1~ ~fJmllJ 

~ 

e)tI 'W ~1'IJtI ~n 1I1lJl {jtl 

4 . tI~rlu',j~ntl1J'lJtI~:i1~mfJ (Body composition) 'I1lJlfJ~~ tI~rlu'j~ntl1J~~tI~''W:h~mmlU~l~'W 
" " SI I " 

2 ri1'W ~tI 1) l{jtllll1''I1~m.Jl'11,rnil~mfJU-cltl~I'IJJJ'W (Lean body mass) l~w{jtllfltlll.J~I'IJJJ'W l~l1ri '\.Jl 

lliTil~ m~~nll-cl~nllllJliftl 1~'W1l'W ll-cl~2) I'IJJJ'Wll-cl~liftllttll'IJJJ'W (Body fat) 1~'WI'IJJJ'Wri1'W'm1i l~llri 
l-cl9iYi'Wlm~vltl'" 1vHm~1l-cl~ri1'W~Il.J''lf1 'lJJJ'W ~~~'l'IJm'Yill~~llH (fJm1'WfI'W-6'1'W) ~~~~~ri1'W'lJtI~ I'IJJJ'W 

~1 1l~~Il.J~11n'W IU m'j1~tI~rlu'j~ntl1J'lJtI~il~mfJJJn '~1l1nm'jU'j~lJ1W fhlUtI{l~'W~i'IJJJ'W 'jtl1JltJ1 

'jtl1J"'~ 1 'Yin 1~'W1l'W 

fin!'Wl ~tIl ~ 'W m 'j ri ~1 "'!m~' 1PlJ'W lt1 ~ flU 'j ~ ntl1Jyf~ ~'lJtI~ 'l'IJ"'lJ 'j 'jtl'W~ m'j ~ n1l m 'j lJ '1'11 ~ m fJtI th~ 
"'~11"'lJtI ~~ri1'W 'm1i1l~lu'W'I1,r n I U'I'I1~n1':i lfl~tI'W 1'l11iNmfJll-cl~n1':itltlnfh~~ mm~tI ''I1'il~mfJ~n1':i 

'~'Yi~~~1'WlJlnnl1U n~ 1111~m~Vilt1~1~"'~11"'lJtl1l~ri ~ ~-cl~tlm'j",fNl"'!lJ"''lJm'Yi -cl~mllJl~fJ~1l1n . 
~ 

m'jln~ hfll~tli'~~l~'l l~ 
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3. fl\lf)7'UI'tlHflltJ (Physical Activity) 

tl1UJ'H2JltJ'IltHfl\lm72J'tlHflltJ 

.c. .C\ tI I ,~ .c:I.eI ~ GI 

fl'HI1J'UlI"::"'UIC)ffJ (Corbin and Lindsey, 1997) n"1111mlm':ilJ'Y11~fllfJlJmllJlfW11'Utl~n1J 

fflJ':i HIm YfYl H fll fJ (Physical fitness) ~ ~ 1 ~ 'U mllJ ffllJ 1 ':i fI 1'U fll nl fi Ull fl n n 'ill.h::~ 11 'U 1 Ii' mll ~ 

m::,r 1J m::111 ~1I "::~'U ~ 11 ~ fJ1liUtl 'U ~ 1 11" ::fj'~ ~ yw::n 1 ti' ~ 111 ~ tll'l tll1 ~ tl 'W ti' ~ ~ 1 'U 1 Vi fJ~ 'W tl ~ 'il ::vh n 'il m ':i lJ 1 'U 

(Health-related physical fitness) lI"::Y1nl:I::fflJ':i':ifl'U::(Skill- related fitness) tl~r11h::ntl1J'lJtl~q''lJ 

fflJ':i ':i fI 'U::'lh mY ~I ff~ lJq''lJm'W 11Cl::i1tl ~ tl'U 1':i fl ri1'U Y1 nll ::fflJ':i ':i fI'U::~ 11 ~ 'U tlll1 f 1J fll':i 11 ~~')'U fiwnt~tl fll':i 
I '" 1Cl'U nWl 

ntl~tltlnnl"~fllm~tlq''lJm'W mlJtl'Ull1fJ (2548) nril111 n'ilm':ilJ'Y11~fllfJ l1lJ1fJ~~ nu 

Ifl~tl'U i 111ri1'U ~1~'l 'lJtl~i 1~ f11fJ~ln~'illnfll':i111~1'U 'lJtl~ n~llJI iftl CllfJ ~ ~111 1 ,rln~ fll ':i 1 ~'W"~~l'UI~lJ'ill n 

.1"" I ..,..d..,. ,1 clt.1 ~~ I 

m1::un~ lImmlJ1J':i1J'Yl'Ylln~'lJ'UIU'U 4 u':i::lfl'Yl l~llLn 

1. n1':i111~1'UU':i::ntl1Jtll:)f'W 1'lf'U f11Ht1U'lJ'UlJ'lJlfJ 'lJ'U'lJtl~ iJ'UffllJ~tl l~fJ1~11 "1""1 

" ~lfJl1Wl "1M 
" 

3. f11':iI~'U'illn~l1i1~iufj'~un~mi~ 1'lf'U 1~'UiU111~1'U 1~'UiU111~':i:: 1~'U~'U,,~u'U1~ "1M 

4. f11':i111n'ilm':ilJ1'Ul1Clll1~ u'li~vtlfJili'l~'U 3 U':i::lfl'Yl ili'un 

4 . 1 n1':i111n'ilm':ilJ'IT'U'Yl'Ulf11':i 1'lf'U 1~'Ulri'U 1~'U'Y11~1n" U'UI'lJl iJ'U~mm'U "1M 

I '" '" 4 .2 fllm'lJ~'lJ'UnWl 

~ ~ ~ ct i I d "J I 

4.2 n1':itltlnnl"~ f11fJl1':itlfll':i ~n~'U i H fllfJ fltl fll':i 1 fl"tl'U 111':iH fllfJ'Yl~ nff':i l~'lJ'Utl m~ 
do: .::1 QI c/ ct Q.I.Ci i "..! 
lJU 1J 1JU~'U m ::'YllC)f1'l u "::lJ1~ QU ':i::ff ~fll'Wtl fJm ::~1J 11 ':i tlfl ~ 1C)f~ fflJ':i ':i flm'Vl'Y11~ 

fllfJtlVl~1~tlVl~11i1~11~tllJ1nnl1 1'lf'U fll':iI~'Uil'l1~ (i1J~mfJl'U 1~'Ulltl1':iun l1fJ 

" o 1 "I 
'U1 m:: ~~I'l$tln 

Irltlti'il1':ifln~UU1JU'lJtl~n'ilm':ilJ 'Vl1Jl1~mllJcil~tl'Utl'U 1'lf'U f11':iI~'U l1~tln1':iiJ'U~mm'U tll'il 

~n~~ 111~'U ~~ fll':itl tl nu ':i ~U ':i::ntlu tll:)f'Vl fll':i I~ 'U 'Yll~ fll ':i 11 1 n'il m':i lJ'IT 'U'Yl 'U 1 fll':i 11 ~ tl fll ':itl tlnnl"~ f11 fJ 

::JJQ.lQ.I tI .d o~ ~ 
m'U 'lJ'Un1J1~QU':i::ff~flU"::'lJtl1JI'lJ~'Ylm::'Yl1n'ilm':ilJ'U'U'l 
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fl1 UJ 't1 if fl'll M n {) fl'l'n..l 'YI1-3 flUJ 

n'ilm .. nJ'Vl1'1fl1tJ'l"~11Umrn (ACSM, 1998) 'ttlJ1tJ(i'l nuvi1n'ilm'l"lJVi'il~~tl'ltltlnm'l /m)nn1"''I 

n1"''1 i~~llJ1HI'V'IflfltJnmn.J0\I1'11iiitJ'I i~'il'U 'ilUth~ ltJfI 't11nYi'il1'l"ru 11'U~1'U fl1'l" 1~'V'I"''I'I1'U'il~1 ~'V'I"''I'I1'U .. . 
~ t d , QI ,,, 

lJ1f1nil 61'vh'\Jtl'l'\Jru~~n 'I1'l"tllJ1nf1116 IlJ'Vl (MET) 1'b''U fl1'l"tJn'\Jtl'l't1'Un fl1'l"'\JfI~'U nUl'1 nui1tJU1 . 
" 'i"" d fll'HlI'Ulltll'l"UUUU1'l"1 

''''.1 oJ • 'I ",,~, " ,i 'i 'I d '.1 "" d" '" 'I ~ ,1 
tltlnfl1M'V'Itlu'l"~lJ1ru 9f'l'Vl1I't1~~nfltl'U'\J1'Il'11'UtltJ IfltJ'I11tJ l'ill'l"1f111un1l1"n'UtltJ 't1'l"tl'l11tJ l'ilm~'b''U'\J'U 

n1'\1~tlcj(lJ '11 ~tl'\Jru~tltl nu 'l" 'I / tltl n n1"''1 ~llJ 1 Hl'V'l flfltJflU fI'U 0\11'11 iii tJ'I i ~ 'il'U 'ilUU 'l"~ ltJfI~1 ~tl'l 'I11nYi'il UW 1 .. . .. 
l'U~1'UnuH'V'I"''I'I1'UU'l"~lJ1W 3-6 1l'11'\Jtl'l'\Jw~~n'l1~tl 3-6 1~'Vl (METs) 1'lf'U fl1'l"I~'Ul~1 (5-6 

nl"llJlIHitli11lJ'I) ~'U~mtJ1'UfI11lJl~1i~ln'U 16 nl"llJlIHitl~11lJ'I nU\l~'U fl1'l"lri'Ut)tI1'l 

m~;i'u m~m 'I fl1'l"C!itllJll9flJU1'U fl1Hlfl't1tY1 U",n'll'UU 1'U 'I1mtJ'b'iJ ~~Titl'U 0\I1'11U1 i~(i'l'l"~11UU1'U nm'l 

mtlu'Uu,,~i1'U19f6 (Corbin and Lindsey, 1997) mj'ln'ilm'l"lJ'Vl1'1fl1tJtltlflliJ'U 3 'l"~11U fitl 

n'ilm'l"lJ'Vl1'1fl1tJ'l"~11Umrn 't1lJ1tJ(i'ln'ilm'l"lJ~H'V'I"''I'I1'UlJ1nni1 6 1~'Vl (Metabolic equivalent; METs) 

't1~tln'ilm'l"lJ~1~'V'I"''I'I1'UlJ1nni1 29.4 nl"~""'tl'U1Vi 'I1~tln'ilm'l"lJ~vl11'11''I11tJl'ill~ 1~'Utld1'1~fll'il'U i~ 
~llJ1'l"flX1f1 i~'ilUU'l"~ ltJfll'Uflf''Il~tJ1 1'lf'U fl1'l"~'IlJU l1itl'U fl1'l"~tln~'I fll'l"1i~ iU' liJ'U~'U n'ilm'l"lJ'Vl1'1 

fl1tJ'l"~11UU1'Un"1'I 'I1lJ1tJ(i'ln'ilm'l"lJ~H'V'I"''I'I1'UlJlnni1 3-6 1~'Vl 'I1~tln'ilm'l"lJ~1~'V'I"''I'I1'U 14.7-29 

n1 "~""'tl'U1Vi 'I1~tln'ilm'l"lJ~vl11'11'fffn1'\1~tltJU"'V'l~llJ 1'l"flX1~fJtJi~tld1'1~U1tJ'il'U'ilUU'l"~ ltJfI 1'lf'U nu 

1~'Ul~1 fll'l"1~'Ui1 fll'l"i1mf1 nu~'U~mtJ1'U liJ'U~'U u"~n'ilm'l"lJ'Vl1'1fl1tJ'l"~11U~l 'I1lJ1tJ(i'ln'ilm'l"lJ~ 
1~'V'I"''I'I1'U-WtltJni1 3 l~'Vl'l1~tln'ilm'l"lJ~l~'V'I"''I'Il'U~lnil 14.7 nl"'il""'tl'U1Vi 'I1~tln'ilm'l"lJ~vl11'11'i~ .. 
~ffn1'\1~tltJ ~llJ1'.ifl'V'lflfltJi~tld1'1~U1miJ'UUn1i'il'U'ilUU'.i~ ltJfI 1'lf'U tT'I~ 1 'Vl'.il1fttJ tT'Ith'U'I111'1il'tl tT'Ilri'U cu cu q cu 
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1h:: 1[1,,11 'U t).,'I fn, iiil" f)'l'UJYI NfIl [I 

n'O fl'J 'J lJVl1~ fl1 mfw .;{ tl ~ l1U fllJ 1 fl 'Vl tl '0 'tJ ~ ~ 'J ~ilu ~ 'tJ ~ 1 'Utl ~ fl1 'J Nfl ~ ~ 'O~I n~ U 'J ~ 1 tJ'lfU ~ tl tl11lJ 

'" d '" 1 "" <!t "'.1 fflJ\J HUll'U~l1 Hll"~ffm H1.fll'Vl (fl'Jl.ltl'tJ llJ tJ, 2543) ~ tJtl1'O L fl~ r-mm 'Vl1~11'J tllJ fltl~tlu'J ~fltlU'Utl~"l'U 

fflJnt1'tJ~ i1 'o~U 'tJ iil1 "'flj1'tJ~11 ff~~ i Milt 'tJ 11 n'O m 'J lJVl V1 flltJ~ In~u 'J~ ltJ'lfu~tl "l'U.fll'VlJ'tJ il.i~lL ~ 'tJ.;{tl~ 
o 0 0 Q,I.a , Q,J ~ ~ I <Q do d 

11 'tJ fll1 'JtllJl fll V11 flU fl'O m 'J lJ V11 ~ fll tJL'Vl tl "l'U.fll'Vl 1'lf'tJ tl1 llJ m ~ 'Utl~ fl'O m 'J lJV11~ fll tJVl "~tl11lJ L fftJ~'Utl~ 

1 'Jm11 i 'OJ 'tJ Utl tJfl11'J ~ilu~'tJ ~ 1'Utl ~ fll 'J Nfll ~ tltl11lJfflJ\J 'J tULL ~~LL 'J ~11" ~fflJ 'J 'J t1.fl1'Vl ii 11'" flj1'tJV'tJfJ'tJ 11 

fllH11ff1'tJ fll'JI~'tJ LL"~n'Om'JlJfll'JLtl~tl'tJi111~Wl i'tJ1~;$1l1~iitl11lJllHlYi1'1 fl'tJ LOtlyh"'1tJ 

'J~tJ~L1m'Vl tl fflJtl1'J tlfh~ ff~ 11 fflJtl '0 ~L ~ 'tJ U'J ~ 1 tJ'lfU ~tl "l'U.fll 'Vl fftl ~ tl~tl~ flU tl ~ rlfll'J tl'tJ liT tJ 1" fl (World 

Health Organization, 2006) . flri 1111 n'O m 'J lJ Vl1~ flltJ i 'tJ ;$1l1U 'J ~~ 1'1'tJ L~ 'tJ i1 '0,) tJl1 '" fl'Utl~ fll'Jiltl~ fl'tJ h tl 
~ 0 ~ 

11tl1 ~~1~'11 ~tJ'VlU11ff11l1~fll'J L fftJ;$1l1'Utl~tl'tJ 1111" fl i 'tJll~,,~iJ fl11fftl~~ l'tJtl'tJU 'tJ In~'01flfll'J iin'O m'J lJ 
o ~ 

° 1 i 0 d d " do d.q P d" d 0 i" " 
Vll~flltJ1I1 ~tJ 'tJ'01'tJ1'tJ'tJlJ'JtltJ,,~ 1 0-\6 LfftJ'lf111111tJlJ~LHL1I1'tJlJ lJ~LHm ff1W~1lJl1111'tJ LW~'JtltJ"~ 

22 IfftJ;1l1'01fl hm11i'O 

d .q 0 Q.I I 

fflJltllJff'J'J1VltJ1fll'Jtltlflfll"~flltJlll1~l1tl'tJl~1 (Canada Society for Exercise Physio\ogy, 2006) 
'I I JI 

'VlU11 fll'J Ltl~tl'tJ i 1111 N flltJYi L'W tJ~'Vltl ff1lJl'Jt1'lhtJ,,~i1 '0,) tJL fftJ~'" 1'tJ "l'U.fll'Vl ~1~ '1 il~ij h m111'i1 fll'J~ lJ 

LL"~fll'JlJl~I~U hmi'1'tJ tl11lJil'tJ l"l1l1ff~ I1J11111'tJ htlm~~fl'Vl'J'tJ htll1"tl~l~tl~fflJtl~ htl 
~ ~ . 

" ~ 0 

fl~llJLi1tlLW~fln~fl 1 f11HU111U fl i Mtl~Yi LL"~"~tl11lJltl1 tJ~ 

4. fIl'lI~'W (Walking) 
, .. ... 

fll 'll ~ 'WI 'Vi t) q''U ill 'Vi 

fll 'J L~ 'tJ L ~tl "l'U.fll 'Vl J'tJ 1 ~ 'tJ flU I~ 'tJ '" 1 tJtl1 llJ L ~ 1~ lJ 1 flfl11 U fl~ I ~ flU tl tJ I ~ 'tJ fll'J I ~ 'tJ '" 1 tJ,) ~ 111~ 
ff~11 fflJtl 11" ~I ~ 'tJ fll'J tltl fl tl1 '" ~ flltJllUU lltl h U fl'lfU ~ 11 i1 'l '" 1 tJ fll 'J L~ 'tJ il.iYh i 11'1 n~e1'tJ 1I'J 1 tJ111 tll n~ fll 'J 

1J1~1~U'Utl'l fl~llJliftl lW~;;tl~tl~l~ '1 i'tJ 1 l'lflltJ fll'Jl~'tJ1 ~tl "l'U.fll'Vlif '0 ~'lhtJ"~e1m1 fll'J 1.;{'tJ 'Utl~l1' 1 i '0 i 11' 

" °i""'i i'" ° '" "" i· I • 1 ° i""",l "".1 "" '" "",l.d ° '" 'lf1M Vll 11111 '0 lJlItl'lVlN1'tJ11'tJfllfl'tJ u utl~V11~l'tJ ~~'U'tJLL"~lJu'J~ffVl1i.fll'Vl~'U'tJ llJtltltlflfll"~f11tJ 

" "" '" i '" .;.,l '" i .1 d ,l i '" , "" ~1tJfll'J 1~'tJ tlll'J1f11mn~mtlJtl1l1l'J 'tJ 'Ut1J~'Vl fl'O~l'VllJ'U'tJ 111 '0 lW ~utl ~LL 'U~m ~lJ1 fl'U'tJ 'UlJ'tJ ff1'tJ1fl'tJ~ fl 

° i.1 ° i" '" d """""" <!t .;. ,l Vll" 1 tJ u Vll 11 "l'U.fll'Vl fflJ\J 'J t1Jll 'U~ m 'l11" ~lJ 'lf111 tJ'tJ tJl1lJl fl tJ~ 'U'tJ 
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m'j 1~'U1 ~{l ~'Um 'YB ~ 'U m 'j{l{ltlfhti'-:I m tI~~~ -qfl 1'Yl 'j1 ~vh 111'11-:1 mtl I ~~ lJ'l.h~ lt1'lftJ 111flm'j{l{l fl 

fh~-:lmm'l1ii{l'Un'IJflu~'U~mtl1'U m'j~-:I~{lfl~-:I flU11t1tl1 'I11{lflUl~'Ull{l hUfl 1l~~;;{l~~l'\1U{lfl11m'j 
{l{lfln1~-:lmtl'lfiJfl~'U ~{l lllvh 111'11-:1 mtl'U{l-:ll'j11nflm'j'lJlfll~'IJ (y1lJUt:Hlfltl1'11iJ flll"~fl1'IJfllJtl1'11iJfl 111' • 

'1 ",,d " "1'" c: d 1" ,~ J'.9 1 '" '" {lQ 'UlflWC}'1'Y1~W-:lm'j Ifl 'lf1m'YllJfl11lJll'U-:lll'j-:Jll"~fl11lJ'Y1'U'Y1l'U 'I111flfl~llJl'U{l 9i-:llh~ tI'lf'U'U{l-:lm'jlfl'U 

1~{l~'Um'Yl(y1lJ1'j()~11~llfll'U hfl~l-:1 '1 ~-:I~{l luifl~ 
hflU1fl'l1~-:I 

hm11111 

n111t1'e)'Ufl1'j 1l"~'1hm~lJfl11lJtifl'l1 ~'U'U{l-:l;;{l~{l~l-:1'l 1'U 1 1-:1 mtl 

2. 'j~'IJ'IJ'\1ltl111 l~lltl U{lfl \l-:l"lJ 'I1,,{lfl"lJ ~flU~I'lJ'U1~1'Ufl11lJll~-:lll'j-:Jll"~fl11lJtifl'l1~'U 

l~lJ~'U '1htl1 11' 'j ~'IJ'IJ 'Y11-:1 l~ 'U '\1ltl 1 11 (Y1lJ1'j () 1'1 N 1'U I ~mh-:l ~uniY'Y1 n m'Yl "flll ,,~il{l -:I n'U hfl~ 1~tl1;;{l-:l 
nm~'IJ'IJ'Y1Nl~'U'\1ltl111~l-:1'l l~ 

., 
3. 'j~'IJ'IJ I'll "11t1'U lm1~ flU 1~'U1'11 1 11'~U~lJlW 1 m1~ I'll "11 tI'U lUl~tI-:lri1'U~l-:1'l 'U{l-:l11-:1 mtl~{l 

.e1.ct ... I~ ~ J :F ef ~ 1 ~ d d .o::!:f. I QI dJ I 
'U1'Y1lJu'j lJ1Wl 'YllJlJ 1 fl'U'U nt11lJ l'U {l '111 1111 "~'11" {lfll,,{lfllJfl11lJ 11 'U-:lm -:Ill" ~tlfl'l1 ~'U mfl'U'U 'lf1t1" flll"~ 

il{l-:ln'U hfl~1~tl1;;{l-:ln'lJ'l1111l1l(l~'I1"{lfll~{lflll"~"m~~'IJfl11lJ~'U 1 m1~ l~ 'lf1t1"flfl11lJ'I1Ufl'U{l-:l 1 m1~ 

il{l-:ln'\.J.m1~ lm1~1l~-:I~1 

4. 'j~'IJ'lJU'j~(y1'Y11'11111'ufin~tI1m'j~'IJrlli;l~J-:I-:l1'U'U{l-:l'j~'IJ'lJU'j~(y1'Y1 1~'U1U{l~l-:1~U'j~iY'Y1nm'Yl 

'lf1t1~ 1'lJ'U 1191" ~ U'j ~(Y1'Y111" ~'11 'Il1t1fl1 'IJ f')lJ nu lfl~{l 'U I 'I11'U{l -:Ii N f11t1 1 ~{l 111' 1'11-:1 1'U l~{l ~l-:1U 'j ~(y1'U 

tYlJ~'Unn'U l~w·m 111'lnflfl11lJ(ylJ~" 1'Um'jlfl~{l'U l'l1111"~m'jm -:I~1 
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fflJlfitJ'j~ llff~1~tn hm.J (i'VIm~i;'lt1, fHJ'uim.J) nri1111 m'jl~'UirlJl~'Ufh1nnlJm'jlfl~U'Ui111 

1HmtJ~ff1lJ1HI.yhitl'VInfl'U 'VInl'V'lf1 'VIn1tJ lli;'l~'VInl1i;'ll flrulh~ltJ'))',r'\JU~m'jl~miuff'J.f11~ 1l1nm'j 
q lit q q q q 

ffnll1i ~tJll i;'l~~ ~1l1lJ ~H'l '\JU~flru~ll ~ '1'16'))'11 ff11 1 j mlJ~ mll i;'l~,)),11~~ 'U ~ lJ 11 m 'j 1 ~ 'U 'lf1 m'lu ~ n'Ulli;'l~i;'l~ 

tlll'j1m'jlfl~ hflr1tJm~~fl':i1;ill~lhtJitl~~ 7 hfl itllltl hmj'l'U hmr111l11i;'l~11i;'lUm~U~ llJ1'I111'U .. 
fl11lJ~'U lm11l~~ i'\Ji1'UH~tJn~ tllJmll11i;'l~lJ~l~~ ~11tY~~l~'Ul~l'l 'YJn I ~11lJ~~U1'U1l~i;'l~ lumffl~'U 

hmj'1'Uitl~~ 24% lli;'l~i;'l~ lUmffm'jl~'U hflLlJl1111'Uitl 34% '\Jru~1~tJ1n'U~11tY~~1~'UlJ1nn11 3 

~11lJ~ 18 'U1Vi~mytJ~1,.r 1l~ff1lJ1'j(li;'l~fl11lJl~tJ~''Um'jL~'UtllJ~11litl~~ 34% lli;'l~i;'l~ lUmffm'jl~'U 

hfl11i;'lU~1~U~,r111l 35% lrlmVitJlJnlJnrilJ~1~'UUUtJn11 12 'UlVi~mrtJ~l,.r ~1111lJ~,)),ltJ~1~'UUUtJ . .. 
nil 1.6 nlmlJll'j~u1'U 1l~ijtlm1L~tJ~~um'jLiYtJ;illtl1tJ 1 'jfllJ~l~ ~~1 i ~1 11tljlli;'l~lJ~l~ ~~lJVU'U itlLnUlJ .. ., 
2 ll'h lijulVitJlJnlJ~,)),ltJVil~'UlJ1nn11 3.2 fl1i;'lllJm~U1'U 'Uun1l1nij1l1m1tJ~1'Um'ji~tJv~~lJ11 m'jL~'U .. 

1;tJlllJ lJ'\JU~ m'j L~'Ulli;'l~m llJg 1 'U nn 1~'U ril11 1lJ tJ'j ~'b'1'b''U ~ 1 i tJ nmf~L~ nll i;'l~~~ ~U1~ m'j 1~'U 
mJwu'utJfl~~~11lJ~~U1'U'YJn'l1'U 11~U 3-4 1'U~Ur;YtJ~1,.r 1~tJll~i;'l~flf~~L~'Um'j1l~~~~un'U'U1'Un11 
10 'U1Vi ~~il.hflm~'U11~uuunfh~~mm~'UtJ'j~~l m'jL~lJ1l1nm'jl~'U~11li;'l~TlUtJ'llvim~tJ~11i;'ll 1'lf'U 

L~'ULvilJ~'U1'Ui;'l~ I tnVi'YJn1'U ll'Ul~'U~~~un'Uitl'U1'U 10 'U1Vimi'lTlUtJ'l LvilJ~1'U1'Uflf~~L~'Ul~'Ul~'U 
~fl~un'Uflf~ 10 'U1Vi 1'Ui;'l~ 2 flf~ llt1'lLvilJl~'U1'Ui;'l~ 3,4,5 lli;'l~ 6 flf~ ''Utl1'Um1lJtJi;'lU~.ntJ~1111lJnn 
L~'U m'j ti1i1~ ~~m1lJtJ i;'lU~.n m ~'U 11 ~ n..f~tl 1'U oj H mmli;'l~'V1 1 ~ 6if'U '\Jru~l~'Um'j ff1lJ'jU~L ..;'l~l'I1lJl~fflJ 
ilu~n'Unn~'U11nt1'lJ 11~m~tJ~m'jl~'U l'U~ltJ~tJ1 lJ~l1ru ~llUm(l11~uij~'U i,j'vilJ i,j'~11'U1YilJ 1~'U~'U . 

. 
ln~mli;'l~flru~ (Gregg, et aI., 2005) 'j1tJ~1'U1l1nm'jffnll1i~tJ~lJ11 m'jl~'Uij~mlfitJ1'1i'u~nlJm'j 

i;'l~tlm1m'j1l1tJ1l1n hfl,r111lLLi;'l~11i;'lU~1~Um1lJ~~i;'l~tlm 1m'j1l1tJ1l1nffll'l1~'\JU~ h fl~'U'l tl1tJ 
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mlJ~'\..,I1lj'rJ m~'Yll-:jff11i11"W~'\J (2548) flri1111flnl~'UI~'U m1"~~flfh"-:jmrJ~~lrJ~~~ 1'I1lJ1~fflJ 

nU'Ylfl1Vlff'Ylfl1rJ Vi1i~'Ylfl~'Ylflnm ~m~mff ~-:jtf'U'l11mJ~-:j~~1-:j~flcJf-:j'il~VlU11m1"I~'Ufi~flmJ~1"t111uU 
q q q q cu 

a QJ I 4 
m1"~~flmMmrJ~rJ1-:jl1'U-:j 

mlJ~'U1iJml'U~tl111 m1"I~'U,*l (1~'U~lrJm1lJI~TU'mJfl11 4.8 ni"llJ1I1"~~~1 ilJ'I) ,rUI~'Ufln 

~~flf)1"-:jmrJ'b'ij~lu1 11'U~tl1m1"I~'U1'U"~ 60 'U1l1'Ylfl1'U m1"I~'UI~l (L~'U1~lfl11 4.8 - 7.2 nirlllJm . 
~~i'1 ilJ-:j) ,rUI~'Un'ilm1"lJ'Yl1-:jmrJtl1'Uflm-:j 11'U~tl1i11'I~'U1'U"~ 30-60 'Ull1 fftl~ll1"~ 5 1'U m1"I~'U 

11,j-:j (1~'UI~lfl11 8 nllJm~~~l ilJ-:j) 1'lf'U 1~'U~'Uu'Ui~ 1~'U~'UI'\J1 ,rUI~'Un'ilm1"lJ'YlNmm~~Ul1,rfl 
11'U~tl1 i11'I~'U 20-30 'Ull1~~1'U mflfl11 3 1'U~~fftl~111 

11"~~;;mYl'il'il1-:j~ ff,rU ff'4 'U i 11'~~-:jI~'U ~-:jif 
'" Q.1 '" i '" i1' ' , i "Q • .1 .-1. 'l11fl1"~fl1~'U'\J'UU'U ~ 1~·m·.jmtyVl"-:j-:j1'U 'fllJ1flfl11 5 1'Y11'\J~'1m1" 'b'''n1l 

2. N'~~J111,rmil 67 ni"fli'lJ~~-:jI~'U~'Uu'Ui~ 1 'U1l1 1H1~mUJVl"-:j-:j1'Ui~()-:j 10 nimlfi"~~ 
.. u 

11~ti'li,*ilYl~ 1~1~mtyVl"-:j-:j1'Ui~IVlrJ-:j 1.5 ni"l1fi"~~ 
~ i 'ddd -:"l'Uitl i i "Q d ,,!:'! ~ tI 3. m1"nfl1l1 'Ufl'llJffm'YllJm~ 45 u u ~rJm1" 111~'U11"1"1 'il'Utl;1'fl1l1'U~rJVl~ 1"~lJ1W 

IVlrJ-:jl1fi1'U"~ 9 'Ull1111~fftl~111"~ 1 ~1 ilJ-:jnff1mHl"~m1lJl~rJ-:j'il1flflnl~'U hfil1"~~ 

1i1~~'I11i'il~Ui~()-:j~~rJ"~ 50 

4. 1~'Ui11'i~1'U"~ 30 'Ull1111~ 3 ~1 ilJ-:j~~fftl~ll1 'lflrJ"~m1lJl~rJ-:j'il1flm1"I~'U hfi'l11i'il 

5. 1~'Uil1"i~ 7 i'1 ilJ-:j~~fftlml1 'lflrJ"~m1lJl~rJ-:j'il1fl hfilJ~l~ -:j1~l'UlJIW~ hfi1U11111'U ('b'ij~ 

ilivt-:ju'U,,!!il'U) 

" 
6. 1~'Ui~ 1.6 ni"llJ1I1" ff1lJ1Hl1~1~mtyVl"-:j-:j1'U~~Nl4'~rJ 100 nirll1fi"~~ ~-:j,r'U'l11fl1~'Ui~ 

, " 
1'U"~ 3.2 ni"llJ1I1" m1lJ~ 3 1'U~~fftl~111 i'U1"~rJ~nm 3 fftl~ll1 ff1lJ1HI,,~tl111,rfl 

i~ 0 .5 ni"fli'lJ 

cells) i~()-:j~~rJ"~ 57 

8. N''b'lrJ~111'11'U1I''~~1'U~m1lJI~rJ'Iff -:j~'il~I~'UlJ~l~ -:j"1 i ff'imu N''b'lrJ~~~flfh''-:jmrJi'U 1"~~U cu III U cu 

11,rfl'Ylfl1'U "~m1lJI~rJ-:j'il1flm1"I~'UlJ~l~ -:j~~lJ"fll1lJ1fl i~()-:j ~~rJ"~ 47-88 . .. 
9. 1~'UI~'Utl1"~~l 'lflm~lJm1lJm~,rUm~m-:j (Active) rJfl~l~~l-:j 1'lf'U 
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- vn'1,r'\Jl~lJlri'U l'U{l~ 30 'Ulli '~'W"'l ·:n'Ulu 125 fil{ll1Tlm)1 

", J' ., ~ ::,,,., "'1 a 
-1~'U'\J'UU'U I~ 3 'If'U 'If'WM'll'U 15 fl {ll1Tl{l{)'j 

- hiH11:IJVl Tl{)'U lm{l (Remote control) ''Ufll'j~li11~V{lfl~lJl~'Uiulu~v'U'li{)'l 
.. q 

~.et 4.:C " 
11i m-, I?I'U 'YI \I fWl M 

aa '''., c: J' .1 "'1 a Vl11{)'l 'If'W{l'l'll'Ul'W:IJ'\J'Uu'j~:IJ1tu 3 fl {ll1Tl{l{)'j 

1'11wn.J fi~~h":lJU 'j ~~'j fJ{l (2547) i ~ flri 11~ 'll'h~'U ~ \1 fl~{)'ll1 {l~1'I1 :IJ1~ff:IJ 'h Fr'jll ~11 {l~~ 1~1 
" , , 

" ., "I I' I " " • I •• 1 "I a a ", " "I ~'j'l m'l{)~ 'Ull'U1'\J'Ul'UflU'W'U ~1:IJ{)'1 u'\J1'l'l1'U1u'j~:IJ1tu 10-15 Yl~ 1'W{)'I1{lfl1{lV'lfll'jl~'U'l!''U~Tl'U'I1'j{) 

~'l'\J{)'l '11~fl1~ V'lfll'jl~'U fi':lJm.r1'11~{)1uV'l~11 U 'li'1 'I '11 U1:1J1 flfl11 5 {)'lfl'1 1~{)il{)'ln'U UlflnU1~Tl{)I1{l~ 
QJ d ~ ~ I Q,I.r!t ~ ~ 

'I1{l'l 1l1flfll'jU1~lllU'\J{)'lfl{11:IJ1 'U U(Musc\e strain) 11{l~fl~ :lJUlfl1':i U 1~1l1 fl'W 'I ~~ 11{l~ mll:IJl 'U{) (Myofascial 

", I' dlll'''.1 0 "I .,.j d pain syndrome) '\Jtu~I~'U :lJTl1'jlm'l1'l1{l '\J{)fl'{)fl'l{)u'j~:IJ1tu 90 {)'lfl'1 11{l~fll:IJ{)'I1{l1Wll'W{){l~fll'jlfl'j'l 
, .. 

liflfl1:IJlii{) Tl1'j 1~'Ullfl1'l11'\J'U 11~lllTl1mfl1'l11'j'l1 Ull{l~ illTl1'j llfl1'l11'\J'U 'li'l:IJll'U 1flm'l~1~1 m'j1~Ulll 

vh',r flfl1:1J1if{)U~ l1tu 'I1~'l{l~ 1 'I1rilfi~fll'jU1~I~U 1'W'j1~fll mfl 1'1 11 '\J'U '\J1ff"U n'U 'lf1Vl~:IJ fll'j Vl'j'l~111{l~ 
d , "" 0'" "" a. I "" "" J' """ , "d 1"" I' I Tl11:IJ1'j1 'Ufll'jI~'UV11 'I1fll'jl~'U:lJu'j~ffVlTim'W:IJ1fl'\J'U fll'jfll11~'UTl1'j 'l!'I1Hl'111V'l1l1flff~ 'Wfl fll11Vl1 u 

'li'l'l'l1U 1 {l'lJ1'11,r fl~ t¥'Ulli'ln{)'U llf1 1ri 1VJ1'11,r fl{l 'l1~:IJ ~11li' 1 Vflt¥'Ulli' 1 ~'U ri1 VJ1 'I1,r miu mVlli' 1n{)'U Vfl .. 
1li'1fi'111u 'j{)'lIli'lff1'111Ufll'j 1~'U ~~Tl11:IJff1Tity Tl1'j ~ fll'jV~'I1 ~'U m~oMu nUlli'l11 {l~J1'11,rfl1U1 I~{) 
il{)'ln'Ufll'jU1~1 ~ U'I11 fl~{)'l fll'j 1~'U,,rl ~1~'U illTl1'j fi'11V11 fl11fi'11U fl~ , ,rl~'U1 'Vi 1 fi'11U fl~I1~I~:lJTl11:IJ~ 

" '" J' "" "" 111.1 0' " "" d d 1 "I III ~ '\J{)'lfll'jfll1 'I1:1J1fl'\JlJl'W 'j1~fll'jfll11V11V111fl'U 1 Ull~V11 'I1lfl~fll'jU1~lllUVl ff~ 'W fl'l1'j{)'\J1 111 

fll'j 1~{)m{)'lIli'lff1'111U fl1':i 1~'U (m:IJ{)'UllJV, 2548) 'j{)'lIli' 11 ~'U ~ 'I ff1TiWff1'11 1U fll'j 1~'U Tl1'j'lf1V 
u 

'WQ'l1 fl1l11li'1 Ill' ,rU1~1 ~U 111' ,r1~'U mh'l J'U 111 III 11 'U~U 1'11" ri'j {)'lIli' 111~~1~ 'U 1'W 'j 1~ ill~ ri1'U'W Q'l'li'{) 

1li'1 ,,rJ'UTl'l 1ll~Tl11:IJ~:lJl1{l~il{)'l n'Ulli' 1 illi~'I11fll Ul~~'\J{)'l~Tl:IJ 

~ ~ " Q.I 

1Tifll'jl{l{)m{)'lIV11 (m:IJ{)'Ul:IJV, 2548) 

1. I~{) fl' ,rTi{)'U 'li'1 'I 'W{) ~ lli' 1 I'll ~{) ~ 1 Nl~ flU {) Vl~{)Ili' 1 '\JV1 Vl1ml~ 'U 'U 1'U '1 fll'j 1~{)fl'\J'U 1~ 
" , " .a d, It" 0 .,J " 

'j{)'lIVl1 'I1l{l{)flVl 'I1tyfl11':i{)'lIV11V11'll'Um'lIU{)'j 

" .t:i .r!t I I I ,,': " .t!:I ,: I d' .d ,J 
2 . 'j{)'lIV11Tl1'j :lJTl11:IJV~'I1Q'U 'llVllflfll'j Vfl1 V11 'W 'U 'j{) 'l1V111 'j VU 11 'U U'W'Ul1~{)lll:IJ ff1'U Vl Vfl'\J'Um 'I 

~'lIli'lll{l~UmVlli'l 

3. ti'l'j{)'lIli'lfffl'l1'j{)Tl1'j 1 U~V'U~''I1lll ~{)'li1V1 fl1l11li' 1 Tl1'j lU~VlJ'j{)'lIli'll'J fl'1 fll'jl~'U 800 fl:IJ. 
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>' 

tY~lhh~ 1U'I1U'\Jfl~f1111~'U ij1i'~ij 

1. f1111~'Ul~'Uf111flflnfhft~f11u~~ 

2. f1111~'UtYllJ1Hl1J~u~1~~lU tY~~1n v111~'VJnl'Vli'l'VJnlU'VJnl1mlm~1l.iliYurl1ii'~lu 

3. nnl~'Ul~'Uf111flflnnlft~f11mlUUllfl hun 
>' 

4. f1111 ~ 'U '1h mn m'llJ'u 1'1'1'14 nil ~ f11 U . 
'" dt "'''' oJ i .d d, ".., JJ ,f 1 " 5. f1111~'U1U'U11i'l1'U~ 'Uf1111'VllJmllJll'\J~llH 'I1nUnJ;1llJl'UfltY~ 'Vlnm'l~1I'U'\Jl 

.4 .!t v 11 
lfl1f)..1).Jtl'UUfl11 

lfl~fl~UU f111 (Pedometers) 1~'Ulfl~fl~)jfl~ijrl1 i i'~lU~l~~Ul'U mn~ ~'U flU ~l1'ml"~nnv11~1'U 
'\Jfl~If1~fl~ l~rh l~l~u~m ~ 1'I1lJl~flUfhJn11lJf1111fl~fl'U 1'11111UU f1111~'U (Walking) tYllJnflUll uii'i'U 

;111u1~~11'Ul~~ l~fl~'illnij'\J'Ul~l~n 'Vln'VlltY~~1n ijf111i,*~1'U~~lU ll.i~~ulnci'u~fl'U ij~11"'\JU~ 

Ufl n~l'U 1'U f111~ <M~ 1 'il'U 1m ~ij ~l 'U i1i' U'I1 m U~ l'U ~ ii l1'1 M 'U 11 1 fI~ fl~tT U f1111 ~ 'Ul fI~ fl~)jfl~ tYf N1l1 ~ ~~ i'il 
i'Unnv11n'ilnnml1~mU~1um11~'U 'li'fl~'\Jfl~m1ii'lfl~fl~UUf111 fifl 1~'U~~m~~'Ulm~m ~'il~i'il i'U . .. 
nn l~'U~fll'Ul ~fl ~ 'il1nij~11"'\JU~Ufl nu~ mtu l~fl fh~ i'~ 1 'il'U ll~ ~ij'li'flm 11~1~ i 'U f111 U 1~lJ 1tu rl1 ~ 1'U 1'U 

f111~fll'Uln'UfI11lJ'il~~lui~ (Over estimate) (llJ'V1~;'Ulil'V1, flfl'Ui"u) 

d fI d" .d"~"1 tI 
lllJnC)f (Yamax digi-walker SW-200) U'I1flflflmfl'U (Omron healthcare HJ-112) lm~ U'I1fl'U1 L"C)f (New 

life styles 800, I 000,2000) 

. . 
~ ~ v 4!t QJ v 

fl11t1fl'Yl1fl[nfl1Jlmtl~U1Jfl11 

. , "'''' 1 .c:t.4 d. "I ,; QI QJ i " cv ,,, ~ i" ~ Q.I" lJ1nlJ1U'I1"lU11i ~U11inn'V1 L~nJn11UflmUll"~ 'I1n'UflUNn1N'\J11~flfl nn 'I11mfl~'Uum1 

I ~ .et fI lIJ" 1 J Q,I" 
(Pedometer) 1'11'Um1I'mfl1'\Jfl~ f111'UU111"~lUl'U L~C)f (Gamier and Benefice, 2006) 'Vl1J111mfl~'Uunl1 

i "dt ~ <!Ii .1 '" 1" '" "1JJ ~ '" tY1lJnfl 'I11U'Ulmfl~lJfl 'Uf111u1~llJ'Ull'U1 'UlJm1~'V11~1~Ul~1'V1U111"~m1~~'\Jm'VlI~1 l'Ufl~'il1nnn1n~ 
>' , , 

m1~ 11 fI~N'l ijm llJ -fflJ ~'U 'Ii' flU 1 ~1i'u n'il m1lJ'V11~ mu 1i'~tT'U m 1 ij'li'fllJ" Vi i ~'il1 nlfl ~fl~UU f111'11~fl .. 
lf1~fl~lfln111f1~fl'U 1 'I1111UU'Vl nm 'il~I~'U~1m ~~'Um1lJ1I1 ~'11 U mifl nn u i' Ul u~u'U f111 ij n'il m1lJ'V11~ f11U . 
., ~ J Q.I,., ~ J .a dd. d: Q.I i " . i" d " 
I~l lmfl~'Uum11U'Ulmfl~lJfl'V1lJ'\J'U1~I"n 'U1'11'UnlUl 'Vln'VlltY~mn 'I1~lU tYlm1f1 'I11nU'\JfllqJ"'Ufln 
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,.r'f)'1,jBU~fln i~i1VlJff1lJ iriiml' ~ 11 ~'1 fl~ 1'1'U'f)'1~ 1'1 flltllJ ~ l1rul'f) 1 1 fl~'f)'1tJ lJ O'11ff1lJn till ffl1'l~.m hw 1'W 

ti'11~i ~~'f)1'W 't'/"''1'11'W~i~~'f)1'W '.i~tI~'Vll'l1l~~~1'W1'W~1p.j1p.jmty i 'Ul1'W (~'Wf1lJi'W'U'f)'11 fl~'f)'1) 

.. 0 ~ i vv v '" 
'4'lfl'lf'f)'.i11~~flru~ (Butcher, et al. , 2007) 'Vllfll'.il1flEl1p.j~'U'f)'1fll'.i 'I1'U'f)lqj~tI'f)'Wfl~lJ (Feedback) 

1l~~fl1'.i i ,.r.,j''f)lJ~~'f)'W fl"'lJ 11lJf1m'hll 'W~U 1 (Infonnation with Feedback) 1 ~tl1nlJ fll'.i 1 ~lJ n'ilfl'.i'.ilJ'Vll'l flltl 
" 

i'Wl~fltJfl11t1'W~1'W1'W 177 fl'W ('f)l~m~tI 9.124 +/- 1.11 iJ) 11l'W'.i~tI~l1m 1 ~,j111l1 ff1lJlfl~'f)'1tJlJti'11 

'.i~'I11H I1ml1 tI'W 111 till tl 'I flci lJ'f)'f) mll 'W flci lJmlJfllJ flci lJ i,.r.,j' 'f)lJ ~ ~'f)'W fl"'lJ (Feedback:FB) ll~ ~flcilJ i,.r 
q q q q " q 

.,j''f)lqj~~'f)'Wfl'''lJ~1lJnmhll'W~U1 (Infonnation with Feedback:FB+I) p.j~flni,jtl't'/lJ11 fl~lJi,.r.,j''f)lqj~ 

~'f) 'W fl"'lJ ~1lJ nlJ fl n i,.r Tl111 'W ~U 1 n ~ 1'W 1 'W 0' 11~'f) 'W 1Yi ~ fl11 flci lJ mlJ fllJ 11 ~ ~ fl ci lJ i,.r.,j''f) lJ ~ ~'f)'W nlJ mh 'I n 
q q q cu 

l'illJ~'Wll~~flru~ (Gemson, et al., 2008) Yi1fll'.i,j'.i~lil'Wp.j~flni,.rI1'.i'l'il'li'il~'f)fll'.i~11~'1'U'f)'1~'lfU 
" 

lJ1~fl1t1I1~~m1lJ~'W hM~'Uru~~fl i'WI~1'11U1~lJ~11'Y1 ~1'W 1'W 15,583 fl'W 111tlflcilJmlJfllJi~flJm1lJf .. " 
" "0 

1I~~illfl1'.i~l1U1'11tJ fl fl~lJ'Y1l1~'f)'1 i~flJm1lJr illfll'.i ~l1U 1'I1tJ fl 11 ~~1 fl~ 'f)'! tJ lJ 0'11 ,j '.i ~lil'W n'ilfl'.i '.ilJ'Vll'l 

flltl 1,j'f){1~'W~''Ul1'W fll'.il,j~tI'Wll,j~'1'U'f)'1~'lfUlJ1~fllti 1l~~fl11lJ~'W1~M~'I1"''1'.i~tI~l1m 1 iJ 

p.j~fll'.i i,j tI't'/lJ 11 flci lJ'Yll1~ 'f)'! n fll '.i ~ 11 ~ '1'U'f)'1~'lfU lJ 1~ fll till ~~fl11lJ ~'W 1 ~ M~ 'f) VH ntJmhf1'uurl'f) 
• u 

ImtllJlYitllJnlJfl~lJmlJTJlJ '.i~~lJn'ilfl'.i'.ilJ'Vll'lflltll~lJ~'W 100% ~i,jtlff1,j11 flni,.rll'.i'l~'1i'il111tlflni~ 
lfl~'f) '1tJ lJ O'11'1htl i 'W fll'.i 1 ~ lJ n'il fl'.i '.i lJ'Yl1 'I fl1t111~ ~n p.j~ ~'f) fl1 '.i ~ 11 J1'11 tJ fl i ~~1 tI 

ff1'11flJ~1'W1'W1'Wi'Wfll'.iff1lJlfl~'f)'1tJlJO'11J'W 'hJm'.iU'f)tlfl11 3-5 1'W 1~'f),j'.i~lil'W'.i~~lJn'ilfl'.i'.ilJ 
'Vll'lfl1t1i'W;i~,jn~11'W 'il1flfll'.ifYflEl1'U'f)'1 11{1111~~flru~ (Ward, et al., 2005) 't'/lJ11m1lJn1'11'W11~1'W1'W 

" "1 I 

11m i 'W fll'.iYi1 n'il fl'.i '.i lJ'YlH flltli,.r '.i 1lJll'l1'WYiH1'W,j fl~1l~~1'W '11 ~11 ~11~,j 11111 ~ '1tJ 'Wl1mYi l'I1lJ1~fflJYi ~11 

t;'f) 7 1'W 111tlfll'.i~11~lJ~ I1rum1'11~'f)ff~ 1 't'/ fl~ 1'WI~tl1 n'W ~~'f)1111l'W 'il11~1'I1lJ1~fflJll~~i ~n'W'f) V1'1 fl11'1'U1H • 
~~11 111 tlilI fll '.i 1~'f)'W hii ,.r~lJ~ 111 fl~'f) 'I tJ lJ O'11n '11 mtlilI t;'f) fll '.i 1 'YlHYm"I~'f) 'W fll'.i ~m'htli'W ~11 ~ 
lJ'f)'11~'Wi'111'il'W fll'.ii,.rfl'Wi'Wm'f)lJflf11~'f)'W 11l'W~'W 

1l~~'il1fl~ij'f)fll'.iI~'W'U'f)'1fl'f)'1ff11i1'.iru~'Ull'11'1lij'f)'119)'j'f)'W 1~ (Toronto public health, 2007) nfln 

1~1J'.i 11J'.i1lJ.,j''f)lJ~fl1'.i 1~'W (O'11~'f)1'W) 1l~~U1lJ11m tllJ lYitllJ 11l'W '.i~tI~'Yl1'1 (n1 ~llJ~'.i) ~'1rl' 
" 
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o V v 
91U1Ufln (fl11) 1::tl::'t11~ (nhmJVI1) 

o v v 
tllU1Ufln (fln) 1::tl::m~ (nlol)m1) 

500 0.40 5,500 4.43 

1,000 0.80 6,000 4.83 

1,500 1.21 6,500 5.23 

2,000 1.61 7,000 5.63 

2,500 2.01 7,500 6.03 

3,000 2.41 8,000 6.44 

3,500 2.82 8,500 6.84 

4,000 3.22 9,000 7.24 

4,500 3.62 9,500 7.64 

5,000 4.02 10,000 8.05 
, 

'" 'YllJ1: Toronto public health, 2007 (www. walkintohealth.com) 

, , 
.qu.ct,q " 

~lU19tl't1lfltl1'UtH 

~lUi~tl'U'lh::l't1f1 
., 

IHY'I L '(;YlJ ~'U::1~tJll"::flW:: (2547) flml1fll'j~~ 'U 1 hh llmlJfI1lJTJlJt'h'l1t! n~'1'Yl tjlJ~fll'j 

U1lJ IU~tI'\.J'tHl~ m 'j lJ fll 'j I fI~CJ 'U 1 '111 ~ 1'1 fll till ,,:: Lfl'lf'U 1 fll'j I ~ CJU 'j :: llJ'U lllJ lJ 1l~'U fll'j CJCJ mi 1 "'I flltl fll'j 

lJnflflCll'l11'j CJ'I~U'j:: nCJlJ ~ 1'1 flltl ll,,::,hl fI~'\JCJ'I ~ 1'1 flltl 1 'U n~lJ'I1ru'l 1tJl1 1'I1'U ~ ~m1:: Lm)''U 1 fll'j In'U 
• u 

, ., 
lJ1"flltl 24-34 nn.Nn.lJ. lm::~fI11lJ'V'l~CJlJYi~::fI1lJTJlJU1'11t!n 111fll'j'Yl~"CJ'I 12 ffU~l-H ~~1I1lJ~" 

12 ffU~l-H L~tln~lJ'Yl~"CJ'I~:: 1~1miiiCJ L U'jllmlJfll'j"mfl'11t! n~lt1l1'UlCJ'IIl"::'V'llJ fllJ ~.o~ LlhllmlJ'Yln 
q cu cu q 

ffU~l-H ~fll'jm::~'U'Yln'(;YCJ'IffU~l-H • • 
~"fll'jflnlJ l'V'llJ 11 n~ lJ'Yl~"CJ'I~fI::ll 'U 'U 'V'ltj~ m'j lJ nn n'U ~~'U fll'jCJCJ nn 1 "'I flltl~ 1t1fll'j 1~'UlJln 

~'U ~1~'lfijlJ1"flltl IUCJ{I~'UlI''\Jl1'U HllJ1CJ1 511'jlri1'U1CJ1~CJ'(;Y:: L'V'ln 'jCJlJll'\J'U 'jCJlJ~'U'\Jl ~~1"~"'1 
lm::"~"'1lJ1nn11n~lJl m tllJl YitllJ~CJtI" :: 56.2 

1JlJlJ1 '(;Y '11'U U 'j::~'Yl t (2546) 111fllHyn 1 ~fI11lJ~ CJ'I nn CJCJ nnl "'I fll tI~lt1fll'j 1~'\.Jll"::nn~ 'U 

.om tJ1'UCJQfllJ~'\JCJ'IU'j::'b'lmCJ1~ 25-60 iJ ~1JJ~fll'jCJCJntil"'1flltl1'UI'\JlIn~ '11'Yl'V'llJ'I11'UfI'j 'V'llJ11n~lJ~ 
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1lim:Jn01ft'1flllJ',hlJ1'1,1tlh~lJl'VlfY'I1ru'1 tlltll\l~fJ 35 iJ "Hl1lJfll'Vll""~~ewm:: 49.8 1l"~""lJ1""eHJnm) u tJ q cu cu 

" .1 1 ~ '" .1'" d.1 111.1 d '" '" .. .. ~ 
""m""H)f.J"~ 42.9 u1~lJ1W 1 lJ 3 'ilUfll1Mf)llU~~UuHyt1j1111'\JlJ!u tll'b''Vl1U11'b'fll1 /1l1''''1'11f)'illUlJ 

ri1lJ 1 'I1t)) 11lJii'll'1 1'1 llJ U 111 'Vllf.J f)'b'lJ ri1lJ f)~ lJ~ UU f)01 ft'1 fll fJ~l1 fJf)U l~ lJ lJl f) f)11f1~ '1 '11 ~ '11 ~ lJl'VlfY'll'lfJ 

.d -:;tIl" J! " U1Qm~fJ 42 u ""tlllJfll'Vl ""mUfJ~~ 51.9 ""lJ1""1l(111UfJ"~ 38.5 

l'\1~ ~~'\JU '1 fll1 1liuu f) 01ft'1 f1lfJ'\JU '1 f)~ lJci'ri1lJ 1 'I1t)) 1 ~1J11 ili~ 11" 1 ~ U fJ" ~ 79.1 1 U'1 ~ '1lJ1fi tl 

ViN1lJ'I1U f)tl~llfl1t)~11 ili~11~mi'tl'1UUf)01ft'1 fllfJ~f)~tlfJ~~ 39 1li~""tlllJ ~tltlf)Olft'1fllfJ~tlfJ"~ 38.5 

11~~ ili~ f)~ lJ'I1 ~ m ~tllJ 1 lJ fll1Utl f)Olft'1 fllfJ~ U fJ" ~ 32 ~'1 ""tl ~flfl tl'1 nu.(Jm,j~ ~ i ~ 'ill f) fll1 ""lJ 'YllJ 1f)~ lJ 
., 

lJtl f)'il1f)iW'1 ~l'I1 ~ ~"'\Jtl'1 f)U ilitltl f) 01 ft'1 f1lfJ'il1 f)f1l1 ""lJ 'YllJ 1 f)~lJ fiu fl11lJ f fYf)1111lJltl'1 fJ'111 ~'1111 '1 

f GI I .d 4 1 )J~4 .:::. ~ 0 Q.I 1 ",., ~ d ~ ~ 
f)~lJmu f.Jl'1'Ylmtl f)'il~ 'll'11ifll11~ lJl'VlU fll1Utl f)fll~'1 fllfJ 11" ~ 'I1'\Jtlfl~ l'\1lJ'\Jtl'1 f)U l~lJl'Vltltltl f) . 

01ft'1fllfJ11 l~lJ 11l~ ""~~1f) 1 lJl~ tl'1'\Jtl'1 ""tlllJ ~ l'\1lJ1~""lJ nu'Yl f1l 'VlfY'Yl f)1t1lm~ i1i~fh H'~1 fJ 11~1 lJ f)cilJ . . . 
fllfJ1'11'~"l'\Jfl1'Vl~ 11~~1 fffJl1mlJlf) ri1lJ 1 'I1t))'\Jtl '1 f)~lJ1'I1lJ 11 ""tlllJ ~~ l'\1lJl~""lJ 1 lJ fll11~lJl ~tlfll1Utl f) 

01ft'1 fllfJfitl ""1lJ ""11i U W~ 11~ ~~tl '1 fll1 fll11~ lJl ~lJ f)cilJlJ 1 f)f)11fll11~lJ 1I1lJ ~ l'W '1 ~ llJ 1lJ ~~ ~tl'1 fll1 . ~ 

l~lJ 1 lJ'li1'11~lJ~ '1 f)11fll11~lJ 1 lJ'lf1 '1 1 ~1 Ut1j'\1l'\Jtl '1 fll1Utl f)Olft'1 fllfJ~ 1fJfll11~lJ ri1lJ 1 'I1t)) f)ci 1111 ili~~ 

l~lJ1f)flU'llJ 

lJ'1'Vl~'11 ff11'41~U (2548) Vi1f)U l~f.Jl~tl'1 fll11U~ fJUl'YifJm.j~'\JU'1 f)U l~lJll UU ""~""lJ11~~ 

11U U~tll ~U'1 ~ ~~tl ""lJ 11 tlfll 'Vl 'Yl1 '1 fll f.Jl ~fJ1 nu "l'\J.fl1'Vl '\Jtl '1'11tY'11 fJVi 1 '11lJ f) ~ lJ ~1tl th '11 ~ lJ 'I1tY'11 fJVi 1 '11lJ 

tllQ 45 - 59 iJ ~llJ1lJ 40 fllJ lltl'11~lJ 3 f)~lJ '1 ~~ 15 fllJ f)~lJ~'I1~'11~lJf)~lJmUfJlJ ~llJ1lJ 15 fllJ 

~11iJlJ;111U1~~11lJmlJUf)~ f)~lJ~""tl'11~lJf)~lJ'Yl~~tl'11~lJllUU""~""lJ ~llJ1lJ 11 fllJ 1~tIl~lJl~lJ'li1'1 '1 
d.ct ," d I GI d t d d .d 1 Q.I Q.I I 

~~ 10 lJ1'Yl fltl 'll'1'11'll'1 10 lJ1'Yl 'll'1'1f)m'11lJ 10 lJ1'Ylll~~'ll'1'1WlJ 10 lJ1'Yl ""~""lJ 30 lJ1'YlllU1lJ 3 1lJlIU 

ffU~1l'1 f)~lJ~""llJ 1~lJf)~lJ'Yl~"U'11~lJllUU~m~tl'1 ~llJ1lJ 14 fllJ l~tIl~lJ~Ul~tl'1 30 lJ1Vi~tl1lJ 31lJ~tl 
ffU~l11 f)cilJ'Yl~~U'1~""U'111~~""llJ l~lJUlJ""lfJ'Vl1lJ~1fJm1lJ'I1Uf)'\Jtl'1'11lJ 65 -75% '\JU'1fl1l11f)Ul~lJ'\JU'1 . 
'I111'il~'1"l~ 1~l1m1lJf)u'Yl~~U'1 10 ffU~l11 

., 
~~f)Ul~fJ'VlU11'11ft'1f)U'Yl~"U'1 1 0 ffum11 'VlU11-n'1""llJf)cilJ~""m1t1fll'Vl fll1 1~UUf)9fl'illJ"" '1""~ . ~ . 

flm1fll11~lJ'\JU'1'1111'il'\Jw~Wf) m1lJ~lJ 1~"1I m1lJ~UU~ m1lJtiUlJ~1 m1lJU~'YllJ'\JU'1f)fl1lJlifull'\JlJll"~ 
m1lJ11~'1111 '1'\JU'1 f)fl1lJlifu'\J1 11llf)~l'1nlJ eHh'1~UmY1T1ru'Y11'1""ii~~1 ~~ U .05 lrim U~ fJUI Vi fJUm1lJl1llf)~1'1 

u 

l~m1fJ~ 'VlU11f)~lJ~'I1~'1 ~""m1t1fll'Vlf1l1 1~UUf)9fl'illJ~ '1"l~1111 f)~1'1'il1f)f)~lJ~""U'1 lm~f)~lJ~""llJ vf'1ci' 

""m 1 tlfll'Vl f)U 1 ~uu f)9fl 'il lJ ~ '1 "l~ 1 ~'I111 '1 f)~ lJ~ ""U'1 11" ~f)~ lJ~ ""llJ ilillll f)~ 1'1 nlJ ~111 U 1 ri1lJ 1 'I1t))'\Jtl '1 
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ffl'Vl'.i fflmt1J~'U ln1'Y1 (2549) rhm'jflmnIU~vtJlViV1HHWl1llJU~mh'l'\ltl'lm'jI~'UutJtJ'I1un 

'N~1Jl1J1I1Cl~lItJtJ~tll~tl'l~ ~~tl "1''\1 'NlJ'j 'j tl'U~'\Itl'l'l1tY'I1ml '1tl1~ rhnn flmn i'U1 . ..jflCl1m'\ltl'll 'j '1'W V1tJ lCl 

l\llrunHU'j~'lfli'mj' l'Wflm1i'ltl1V~'1I1~ 55 il~'Uiu~1'U1'U 30 fl'U 111VIIU'ltl1'N1'NlJml~'U 2 nrilJnrilJ 
U II u q q q 

1~'UtJ'U'N1V'Wl'UI~'UI1Cll 30 'U1Vi ~1VmllJ'I1Un'\ltl'l'l1'U 65 - 75% '\Itl'leJ~'jlnnl~'U'\Itl'l'l11i\l~'1"1'11 i~ 
QI ~ d" ~ d Clt, I QI 

11Cl1 i 'U m'j'Y1l1Cltl'l 10 'iYUl1l'11 I ntJ '\ItllqlCl'W'U j l'U 'Y1l'1 'iY'j 'j 1'Y1 VlllCl ~"1''\I'iYlJ'j'j tl'U~ntl 'UllCl~'I1Cl'l m'j 'Y1l1Cltl'l 

10 ffUl1l111Iml~l1mllJU~n~1'1111vi,rfh " Vi" ~'j ~~tJUmhfi'ru'Y1N'iY()~ .05 'WtJ 'll nrilJ'Y1l1Cltl'lI~'U " . 
IItJ tJ '11 un 'iY~ tJ I1J1 Y1l i,r 'iYlJ'j 'j tl fl1 'W m 'j i ~tl tl nclfl \I 'U ~ 'I "1'11 '\Itl '111~ Cl ~'4 flfl ClI ~ lJ ~ 'U lJ 1 n n1l IlCl ~~ nn 

~WJ'U l"1''\I'iYlJ'j 'j tl'U ~~~n1ln~ lJ'Y1l1Cltl'lI~'UlltJ tJ~V I~ V'll flV1J'tJ mi 111 U'j IICl~1 'iY'U VII 'U~ i ~1l nn 1~'UlltJ tJ 

'I1un'iY~tJl1J1l'\1lJ1~~\l~I~'U'Y1l'1l~vni'Um'jvvnfh~'1mmh'l1i'tJ~'iY'Itl1m~mi'lI'iYllJ'iY'\Im'Wi,r~~'U 
'U 'U q II 

, 
~v q v .q , 

-31'U1\ltl1fltl1fl1JN~'UtHfll'l'VI'Ufltlq'U,n.J'l'l(J'U~ 

11VIICl~flW~ (Wilde, et aI. , 2001) flml1'WtJ11nnl~'U~VI~tl'l 30 'U1Vi UCl~I~'U~l1VmllJ'I1uni'U 

'j~~tJU1'UnCl1'1'iY~'iYlJi,ri~ I 0,000 fll1~V1'U ~~lCl~V~~V'iY'\Im'W~l'1mv~il1ul'ln~l'1n'U . 

IITl'Y11'UUCl~flW~ (Catrine, et aI. , 2002) flml1~1'U1'Ufll1m'jI~'U~tl1'U 111vm'jHltl~tl'lUtJfll1 

(Pedometer) i'U~ihmtJl'111l'UU'j~lfl'Y1 2 ~1'U1'U 160 fl'U Vl~m~v 52.4 ± 5.3 il fh~'lfiilJ1Clmm;}~V 

32.3 ± 5.7 nn ./~'j . lJ. 111vi,r~m'j'iY1lJlfl~V'IUtJfll1tJll1ruIV1 I~VUtJ~1'U1'Unnlfl~V'U''I11 1~'UI1Cl1 3 

1'U fitl 1'U'I1Vl1 I 1'U llCl~1'UY1l'1l'U 2 1'U Ul~1'U1'Ufll1~tl1'U~i~lJ1Y1lnn1Ifl'jl~11'\11T1lmllJfflJ~'Un • 

llfl'Y11'UllCl~flW~ (Catrine, et aI. , 2002) flmmm'\lV'I "The First Step Program" 111vnni~'fl~v'I 

UtJfll1 (Pedometer) l~tll~lJ m'j I~'U i 'U fl'U Y1l'1l'U ~ ~~ mjru~'11'U ~11 Hl ~ il1T1tlV~ nn Ifl~tl'U i'l1 1 i 'U 

'j~'I11l'1I1Cl1Y1l'1l'U IICl~I~'U hfll1J1'111l'UU'j~lfl'Y1 2 ~1'U1'U 9 fl'U Vlm;}~V 53 ± 6 il ~T1l~'lfiilJ1Cl • 
mv 32.9 ± 3.4 nn ./~'j.lJ . Itl'U'j ~ V~I1Cl1 2 I~V'U flml1nnIU~V'UIIUMeJmlnnl~'U'\IV'I'I11i\l'\lw~~n 

mllJ~'U lCl11~ Jl'11Un '\I'Ull1'jtltJltllI1Cl~'\I'Ull1'jVtJ'iY~ 1'W n 'WtJ1l~~·mnn I U~V'UIIUM'\IV'IT1lmllJ~'U 
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1" 11~1l" ~'\JU Hl 'HJlJ Ltl 1~~~U~.:J fftJlJ ff'4 U ill n1 'j u flJ L u~tJu Vi q ~ m 'j lJ n1 'j iT.:J ~~ HI ~'\Jtl.:J flU111.:J 1 U 

~.:Jfl~11 

"l!i~illl"~flW~ (Sugiura, et ai. , 2002) 111n1'j~mJ1i~tJiu'\1tY.:JtJ1~'j~'\,dl.:J 40-60 iJ ~lU1U 32 

flU VilJiln1'jL~UL~lJ~Utldl.:J~l'ju,,~ 2,000-3 ,000 fl11~tllUiu'j~tJ~nm 2 iJ~.:J l~m'il~tJ~HlJn1'j 
" 

'Y1~fftllJL~U1U"~U'j~lJlW 6,500 fi'11~tllU Lm~i11'L~lJn1'jL~ULtJU1U"~U'j~lJ1W 9,000 fi'11~tllU 
... i'l""" ·i" ... 11) ... "" .,:-111)" ffllJl'jf1"~'j~~lJfltlmm~tl'jtl" U L"'\1~ 1l"~'Y11 '\1'j~~lJ L'\JlJU~ (HDL) LVilJ'\JU I~ 

lltlUll"~flW~ (Ann, et ai. , 2003) 111n1'j~m:J1~"'\Jtl.:Jn1'jL~U~lU1UtldN~tltJ 10,000 fi'11~tllU 

LtJUn"l 8 'fYU~l""~tln1'jL~lJ "glucose tolerance" iUflU-e)'1ULVif1'\1tY.:Jll,,~itifitltJnn~fl'j'jlJ ~lU1U 18 

flU tJlm'il~tJ 53 .3 ± 7 iJ fil~'lI'ijlJ1"n1tJ 35.0 ± 5.1 flfl .lm .lJ . ~nU'j~1~mtllJflf1LtJU hflLlJ1'I111U . 

~1.:JmlJfllJ~i1lJ'Y1~"tl.:Jn~lU1Ufl11~tllULtJU 4,972 fi'11 ~1.:J'Y1~"tl.:JL~lJ~lU1ufi'11LtJU 9,213 fl11 n . " 
f-I"~fln1'jLU~tJUllUM'j~~1JfJ" lflff mllJ~U hl1~ 1l~itin~"~tln1'jLU~tJUllU".:JJ1'\1tJ fl LUfl{L91U~ 
i'\Jl,j'Ull"~'\JUlmtllJLfl1 ~.:J~i~tJff~Uiln1'jllU~'Wli11'L~Utldl.:J~fltJ I 0,000 fi'11~fllU ~1m~lJ glucose 

tolerance ll"~"m~~lJmllJ~U 1"11~ iUflu-e)'1ULVif1mU.:J~L~tJ.:J~tln1'jLtJU hflLlJl'\111UU'j~Ul'Y1 2 .. 

.yh~fl{Lm~flW~ (Tudor, et ai., 2004) ~mJ1~"'\Jfl.:J "The First Step Program" (FSP) ~fln1'j 

Lfl~tlui'\11iNn1tJ (Physical Activity) ~.:Jl~ 1~mfl~tl.:JtJlJfl11 (Pedometer) iu~ihmlJl'\111UU'j~Lf1'Y1 2 

~n~flllW~.:J1UiT.:J HI~ tJl~L'il~tJ 52.7 ± 5.2 iJ fil~'lI'ijlJ1"n1tJ 33 .3 ± 5.6 flfl .l~'j .lJ . ~lU1U47 flU 

'j~tJ~nm'Y1~"fl.:J 16 'fYU~l"" ll"~'j~tJ~nm~~~llJ~" 24 'fYU~l"" 1~tJ~fil~1UU'j ~lU1Ufl11~fllU 
" 

" 
'Wl'\1tJfl fil~'lI'ijlJ1"n1tJ '\JU1~'jtllJLfl1 'jfllJff~ lVifl 5~'jln1'jL~U'\Jtl.:J'I11i~'\Jw~~fl mllJ~U 1"11~ 

" 'j~~lJ'Wlm" 'j~~lJflU"l!i1U 'j~~lJflm"ffL~t)'jfl" 'j~~lJi'\Jl,j'u'lfi1~~ (HDL) 'j~~lJi'\Jl,j'u'lI'i1~ iti~ (LDL) 

... i d \II tI I d ~ lrJ I ~ ,1 I ~ I Q.I " 

ll"~'j~~lJ ~'jfl"L9ifl l'j~ VilJ11lJf11'jLfl"flU 1'I11'jl.:Jn1mVilJ'\JUlJlflf111 3,000 n11~tl1U (i'lfnmu'j~lJlW 

30 U1Vi~tllU) '\JUlmtllJLfl111"~ff~ 1 Vifl"~".:JU'j~lJlW 2-3 L9iU~LlJ~'j ll~itiVilJn1'jLU~tJUllU".:JfldNn 

tJmYl~t1Jiu~111U'j~U"l 

L~'rl~1l"~U1U (Jeffrey and Van , 2004) 111n1'j'Y1~fffllJn1'jLfl~flUi'\11il.:Jn1tJ'\Jfl.:J~i1lJ'Y1~"fl.:J~ 

nf111~Jl'\1tJmnu ~lU1U 3 flU 1~tJi~Lfl~fl.:JtJlJfi'11 (Pedometer) L~fl~f-I"'\Jfl.:J~lU1Ufi'11~fllUtilJ 
" 
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JI JI" So' 

U111,rn~111C1~~ti1u111,rnYiCl~CI~lijtliYlJ~~m'j'Yl1HHl~ i~tJ~i1lJ'Yl~Cltl~iitl1~ 32 48 llC1~ 5211 mlJtl111U 

l~u;;m.!ml1nllUUfftlUmlJ Physical Activity Readiness Questionnaire (Thomas, Reading & Shephard, 

1992) l11m'j'Yl~fftlUl~lJI1C11 1 0 ~U~ll1 i~tJi~lTl~tl~,r1Jf1'11~~llJllC1~UlJVin~llJ1lJ n11~tlllJ ritllJ 
~ ~ 

" Q,I .dl '0 Q,I Q.I , "Q.I ~ I VI 

11C111'\J llJ tllJ U lJ 'Yl nTl1lJ 1 11lJ n m ntllJ tl111l'J I 'If 1 'Yl n1lJ l1lJ fflJ ff~ nl'J 'Yl ~ Cltl ~ ~CI nl'J 'Yl ~ CI tl ~~ U 11 ~'j 1lJ .. .. 
'Yl~Cltl~~~ 3 TllJii m'j 1~lJ~lJ'\Jtl~~llJ1lJ n11~tlllJllC1~iim'jCl~CI~'\Jtl~J1'\1,r n ilJ'lh~m'j'Yl~Cltl~ l1~ilJ 
CI~CI~ilJ'lh~nl'J~~~llJ~CI~'j~tJ~I1C11~~mlJ~CI 6 l~tllJ 111n;;tl~ln~ l'lilJ nl'JulJVin#~~iiu'Ylll~CI~tl 

J111,rn l'lflJ m'jfUU'j~'Yl1lJtl111l'J tl1m'jl~uihtJ #~~iiU'Yl1l~CI~tlm'jl11fil1n'j'jlJ l'lflJ m'jlJl~1~U 
ffm~tl1mff llC1~1~lJm'j'j1tJ~llJ~CI'Yl1~~llJCI ilJii~~~ln~11~tl~mm.!lJ l~lJ~lJ 

llTl'Yll1itl~lJllC1~Tl\u~ (Catherine, et aI. , 2004) f1ml1~CI'\Jtl~m'ji~lTl~tl~,run11 (Pedometer) ~tl 

fil1m'jlJllC1~m1~ff'\Jm~ilJTllJl11~llJ~ml\u~~llJJ~ Ul~ ~llJ1lJ 106 TllJtl1mu~tJ 43 ± 9 11 ti111'1fUlJ1C1 • • 

. 
i ,d 0 "1 Q.I " i" '" llC1~ lJl~ff'lf1tJTl1mCltJ111lJ1lJm1~tl1lJ 7,661 ± 2,474 m1 'lf11C1nnl'J "The First Step Program (FSP)" 

i~tJl~Thnl'J I U~tJlJll U CI~l1 'lfU lJ 1C1 mtJ '\JlJ 1~ 'jtlU ltl1 tl ~'j 1 nl'J l~ lJ l11 i 11'\J\U~~ nllC1 ~m1lJl1lJ i ClM ~ 

~Clm'ji~tJ~u':h ~i1lJ'Yl~Cltl~ii~llJ1lJfl11~tlllJl~lJ~lJ111n 7,029 ± 3,100 n111~lJ 10,480 ± 3,224 n11 .. 

'YltllJil~lJ (Thompson, 2004) f1ml1m1lJ~lJ~lJi''j~1111~nl'J1Tl~tllJ i 111i1~mtJ i~tJm'j i~lTl~tl~ 

,rUfl11 llC1~tl~Ti'U'j~ntlui1~mtJilJ11tY~ltJnC11~TllJ~llJ1lJ 80 TllJ tl1~m~tJ 50.3 ± 6.8 11 i~tJ~~Cln1'J 
lU~tJlJllUM'\Jtl~J111,rn lUtl{1~lJ~1'\J31lJ 'jtlUltl1 'jtluff~i~n 'j~tJ~l1C11m'j'Yl~Cltl~ 7 llJ i~tJii'j~l1u 
nl1m'jlJllU~tltlm~lJ 3 n~lJ fltl n~lJ 1 ilJTitltJiin1'J1Tl~tllJi111 i~m~lJti'tltJnl1 6,000 n11~tlllJ 

n~lJ~ 2 iinl'J1Tl~tllJi111U1~~'j~l1um'jl~lJ 6,000-9,999 n11~tlllJ llC1~n~lJ~ 3 iim'jlTl~tllJ'1111~lJ 

U'j~~11~lJlJlnni111~mYhnu 10,000 fl11~tlllJ ~Ul1 iim1lJ~lJ~lJi'nlJtltiNii,rmY1T1ty'\Jtl~~llJ1lJnl1 

~tlllJllC1~ltltl{1~lJ~1'\J31lJ 'jtlUltl1 'jtlUff~ i ~ n 

" . . 
t 0 Q,I.4 i" Q.I 0 "i .,. "'f "1 
~tlm'jCl~lJ111lJn Tltlm'j 'If tailored, computer-genelated llC1~m'jlJU111lJ1lJm1 lJnl'Jl~lJm'jlTlCltllJ 1'111 

iN mtJi lJ nrilJu'j ~'lf1 m ~ iii] 11 ~ m ~tJ~~tl nl'J l~ lJ i'j Tll11 i 111n'l~11 Cltl~ d~tl~ ff ~ i ~ tJi ~tl1ff1 ff31m . .. 
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tltJl~'UiJ~~tJl~tJ'l~tJ hfl'l111~u"~"HltJ~l~tJ~ ~tJ 11J11111'U 'J~~Ufltll"tYllltJ'JtJ"tY-3 hmj'1'U 111tJ hfl .. 
1~'Ul~tJ~'I111~ tlltYltYlJ'mlJnfl'U~~IM'1J'Ij'tlll'U~'W111tJ.:Jtlll11'J~lm1n lfl'b''Ulm'J 4 flf.:J1'U'JtJU 3 ffU~l,.y 

I 1 )1 t , 

1m:; 1,)'i' Ulfl1tJ.:Jl1U fl11 ~u 'h n~lJtlltY1tYlJ'm ~tim1 ~ fJ'W11111 nYi"~,, .:JlJ1 nwh 4 U tJ'U ~~ 1n,j'tJlJm1lJ~'U . .. 
Ti1m~fJ~tJ.:J~1'U1'Ufl11~tJ1'UffU~1,.yll'Jn 6,019 fl11titJ1'U l~lJ~'Um~tJl~'U 7,358 fl11~tJ1'U l1~.:J~ln 
ffU~l,.y~ 3 m~tJl~lJl~'U 1,339 fl11titJ1'U 111tJ 12 'UlYi~tJ.:Jm'Jl~'U ~1~fJ~.:JtY'JU11 nl'J1~lfl1tJ.:Jl1ufl11 ., . .. .. 
<.hlJf1um'J~lm lfl'b''U1m'J ~~,mtitJm'J "~'W11111 nil ,,:;nl'J I yj lJ m'J I fI~tJ'U 1 111~ 1.:J m fJtJ tJ1.:J~11 fJ1:Y1I'lW 1 'U n~ lJ 

.. u • 

.. . 
;1~m'Jlfl~tJ'U 1111~1.:JmfJll":;~11lu'J~tJ.:JtJ.:J~u'J~ntJu~ l.:JmfJ~tJ.:Jl1~.:J African-American ~1'U1'U 69 fI'U 

.d d d d I: QJ I fld d' 

tll~m"fJ 51.4 ± 5.4 iJ l~tJlU'JfJU1'V1fJUfI1'U111'Un tY1'U~.:J 'JtJUltJ1 'JtJUtY~ l~n U":;IUtJWb''UlI 

i~lJ''U tlltY1tYlJ'm1rilfl1tJ.:Jl1U~1'U1'Ufl111~'Ul1m 7 1'U~~titJfl'U U'UYinTi1m~fJ~1'U1'Ufl11~tJ1'U ~1'U1'U 

~~.:J.:J1'U~i,)'i'u n~lJtlltY1tYlJ'mll1j.:Jl~'U 3 n~lJmlJ'J:;~un~nnlJ~tJ.:Jm'Jlfl~tJ'Ul111~NmfJ ~tJ n~lJ 1 . . . 
UtJfJn11 5,000 fl11~tJ1'U n~lJ~ 2 ~~1'U1'Ufl11 5,000-7,499 fl11titJ1'U u":;n~lJ~ 3 ~~1'U1'Ufl11 . . .. 
lJlnn11111tllyhnu 7,500 fl11titJ1'U lU~fJU1YifJmm~1UU'J~tJ.:J";.:J 3 n~lJ ~1fJtY~~ one -way 

ANOVA ~U11 ~fI11lJUlIntiNtJtJ1.:J~l1mhtitlJ~tJ.:J'J:;~un~m'JlJU"~tll~ Ti1~'b'ijlJ1"mfJ lUtJ{I~'U~ 

1~lJ''U 'JtJUltJ 1 'J tJU tY~ 1 ~ n ~1 ~ fJ~U 1111ru.:JlltJ~1 n'U -tlllJ1 n'U 1fJnm.:JfI'U ~ ~n~ nn lJ m'J lfl~tJ'U i 111 
.. u 

d I JI 

~tJlm:;fltu:; (Rooney, et al., 2005) flmm'm~tJ.:Jm'Jlfl~tJ'Ul111~1.:JmfJtitJ'W11111n Ti1~'b'ijlJ1" 

mfJ l~fJnl'JHlfl1tJ.:Jl1ufl11titJtlltY1tYlJ'm ~1'U1'U 87 mtJUfli'1uU.:Jl~'U 3 n~lJ~tJ n~lJ~Hlfl1tJ.:J . . 
l1Ufl11~ 1lJnUnn' MfI11lJf n~lJ~Hlfl1tJ.:Jl1ufll1 U":;fl~lJfI1UfJlJ l~fJ~fl~lJ~1 ~lfl1tJ.:Jl1Ufl11rf.:J 2 

fl~lJ ~tJ.:JtY1lJlfl1tJ.:Jl1ufl111m:;I~'U 111'i~ 10,000 fl11~tJ1'U 1~'Ul1m 12 ffU~1,.yU"~~~1I1lJU'J:;dJm~"~ 

'J:;fJ:;I1"l 9 l~tJ'U l~fJfl~lJ~tY1lJlfl1tJ.:Jl1ufl11~1lJnU fll'J 'MfI11lJl ~:; 1,)'i'UfI11lJll~fJ1nUtJ1111'Jl~tJ 

~~fl1~U":;fll'JtJtJfln1~.:JmtJl~'Ul1m 6 flf.:J ~U11 9 l~tJ'U~tJlJ1li1m'J~.:J,f11111fl U":;~1'U1WTi1~'b'ij 
lJ1"n1fJ ~U11Ti1~'b'ijlJ 1" fl1fJ1'U l~ fl~Ti11 \1 ~ fJ"~".:J ~ 1flTi1~'U ;I1'U ~U flfl'J tJ .:J~ti1,f11111 fl"~" .:Jl~ flU tJfJ 1 'U 

, ... '" d I Q.I ~ "I I d J ~ ~ Q.I,., ,,~ Q.I 

fl"lJ'V1~"tJ.:J tlltY1 tYlJ m 11 fI11lJll1 'U 1l'J:;~ U fll'J I fI" tJ 'U ll11'J 1.:J m fJlJ lJ1 fl~'U llJtJ tY1lJ lfl'JtJ.:J'U U m 1 ~1~ fJ . .. 
I 'I )I 

tY~U 111fl1tJ.:Jl1u n11~ ~,,~tJU 'J.:J~.:J'~' 'U m 'J I yjlJ 'J :;~U fi~ m 'J lJ liltJ" ~Ti1~ 'b'ij lJ1" m fJU "~'W11111 n~tJ.:J 

tlltY1tYlJ'm 
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V~iU'Jli'll~~T1f;U~ (Albringht, et aI. , 2006) i~y'hfll'.i'J1UnlJ.:J1'UfYmn1~tJ~'Y1f1~{)UYl~'\J{).:Jfll'.i 

1~'U~{)fll'Jil {).:J n'U I '.i fI'I11 i 'illl~~11 ~{)fll~{)flll~~fll'.i ~fI fll'.i l~tJ1nlJiJ 'il ~tIl ~ tJ.:J'\J{).:J I 'JfI'I11 i 'illl~~11~{) fll~{)fI 

i'Ul'YH'·11~.:J 'ill fl11 tr fl!1'U'Y11.:J'J ~lJ 1f11'Y1 tJ1;i 'I1'1-H'U i 1fll'.i 1~'U 'il~~fliJ 'il ~ til ~ tJ.:J'\J{).:J I 'JfI'I11 i 'illl~~11~{)fll~{)fI 
i~ fll'J l~lJfll'J lfl~{)'U i 1111 N flltlltl'U Yl~~~{) fll'.i il{).:J n'U hmj'1'U i '\J11'U i'U I m111~.:J fI11lJ~'U I m111~.:J 

~ ~ 

1l~~llJl1111'U ll~~ I fI til \l 'Yn~fll'J 1 ~lJ fll'J 1~'U 'Y1 fl1'U i 'Um f1mu.:J n'l.h~'lf1fl'j ~1'U 1'UlJ 1 fl~ n1~;111 fll '.i 
• u 

111.:J1'Utt.:J~fll~~ ~.:Jltl'UiJ'il~tIl~tJ.:J9i{)fll'.iltl'U hfl~N'l fll'Jl ~lJ fll'Jlf1~{)'U i 1111NflltJ'il~1 tl'UYl~~~{) 

'J~lJlJ ~1 '.i 1 N flltJ .:J1'U fYm111~ tJ~l.:J'l II ~fI.:Jii.:J Yl~~ '\J{).:J fll'J i i'lfl ~{).:J,r lJ n11 i'U fll'.i ~fliJ'il ~ til ~tJ.:J'\J{).:J 

hml1 i'illl~~11~{)fll~{)fI 

iC)f{lfl{){ll~~flfl.!~ (Schneider, et aI. , 2006) f1fl1J1Yl~'\J{).:Jfll'.ii.:Jlil111lJ1tJfll'Jl~'Ultl'U~1'U1'U 
10,000 n11~{)1'U'\J{).:JfI'Ul'i1.:J1'Utrfl1Jfl.!~.:J1'UJ.:J 1~~~ltl'U hm)'1'Ulw~tl111,rflln'U~1'U1'U 56 fI'U ltl'U 

'.i~tJ~l1m 36 ff\Jfl1119i{)fll'J1U~tJ'UlL1J~.:J'\J{).:J~flri1'U1NflltJ tl1'l1,rfl tl1~'lfijlJ1~flltJ lU{){l~'Utl'\Jl1'U 
lJ1~ i '\J11'U '\J'U 1f1 'J{)1Jl{) 1 '\J'U 1f1 'J{)lJ ~~ I 'Vi flll ~~fI11lJ 11 'Ulll U 'U '\J{).:J ift I 'ViI U 'J ~'U 'J 1lJii.:JiJ 'il~ til ~ tJ.:J'\J{).:J 

hflll1 i'illl~~11~{)fll~{)fI 'VilJi1 n fll'J~\JJJ'U 11 ~lJ~l'U 1'U n11fll'J l~'U9i{)1'U'.i 1lJii.:J91111U'Jd'U'l ~.:J~1~tJ 
.. .. 

~~Ui1 ~1'U1'U I 0,000 n11~{)1'U nYl~~{)fll'J~fllh11,rfl'\J{).:JfI'U111.:J1'U,r.:J 1~~Yinhmj'1'Ull~~fl11~ 

. ""I li",i ., l' fI'U {)1q'.i~111N 30 - 59 u fltJ 'lflfI'J{).:J'UlJtll1 

(Pedometer) fYfllJlii.:J'Vitr.:J.:J1'U~flJl,j'111~~'Vitr.:J.:J1'U~ii'{){)fliU fI11lJ~.:J tl111,rfl IfltJ~11lJ'Y1f1~{).:J 26.1 % 
~ ~ 

ntl1~'lfijlJ1~flltJlJlflfli1 25 flfl .ill'J.lJ. 'VilJi1~1'U1'Un11i'U1'Ul1N1'U~{) 10,682 ± 4,365 1l~~~1'U1'Un11 

7,135 ± 4,536 i'U1'U11qfl m~tJ'Vitr.:J.:J1'U~ii'i'U 7 1'Untl1 2,259 ± 378 nl~llfl~{)1~{)1'U '.i~~lJ 

n'ilfl'i'JlJ'Yll.:JflltJ~{) 1.5 ±O.I ~.:J'VilJi1nfl11lJ~lJ~'U1l'.i~11i1.:J~'lfijlJ1~flltJll~~~1'U 1'Un11 i'U1'Ul1N1'UmiN 

n,rmhTity 1l~~nfl11lJ~lJ~'U -fi n'Umil.:J n,rtJff1Tity'.i~11iN ~1'U 1'U n11 i 'U 1'U 11 N1'Ull~~i 'U 1'U 11 qfl9i{) 

n'ilfl'i'.i lJ'Yll.:JflltJ 

U'Uijll~~flfl.!~ (Bonnie et ai, 2006) fYfl1J1Yl~'\J{).:Jfll'.i{){)flfhtr.:JflltJ~1tJfll'.il~'U IfltJ,rlJ~1'U1'Un11 

~1t1lfl~{).:J,rlJti'11 (Pedometer) i'U11~.:J~{)1rYtJ{)~i'U'lf'UlJ'Y1~1'U1'U 60 fI'U ~hjm{)fll~i~{){)flfl1tr.:JflltJ . .. 
~fl1I1lm~ltl'U'J~tJ~l1m 6 1~{)'U I fltJf1fl1J1tl1fll'.i 1 U~ tJ'U llU ~.:J'\J{).:J ~ 1'U 1'U fI f.:J fll'J{){) flfhtr.:J fll tJ ~1'U 1'U n11 
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m'jl~lJ m1lJ~lJ lm1~ Jnnrmn'l:::~l~'lfUlJl~mtJ 'VlUl11'Vlf111tY~'lf11'1flJU'Yl~ili~twi~iimnJijtlfh"~ 
d ~ ~ J 4..:!11d ~Cl .d J 

mtJ~:::lJm'jl'VllJm'j 11llJlJltl'IJlJ 9l'~(ltll1lJm'j 1 'VllJtl~m 'jlJ'Yll~mtJ'YllJl tl'IJlJ 

i~llJ'N11~:::TlW::: (Haines, et aI. , 2007) 

~ 0 

~'lfUlJ1~mtJ m1lJ~lJ 1~-H~ 'j:::~uih~l1~ llJ 1 ~-H~lm:::'j:::~UTltl1~'Nl~tl'jtl~ 'VlUl1iitll':il'tJ~tJlJ11U~~'lJtl~ 
o " 

~1~ 111 U 'j li fftlEl1'j :::1111~ -lJtllqJ ~ ~lJ j 1 lJ11~ :::-lJtllqJ~ 'j :::tJ:::~ 11m lJ ~~ 1 U 'j 11 m lJ tl1 'j 1~ lJ ii ~~ U llJ tl~N ~ tl 

fflJ'j'j(lfll'Vl tll':ilJW m1:IJ~lJ~1~tlflll:::~'lJfll'Vl 1.f)'If'\Jltl1'j11~:::~'lJfll'Vl tl~lJ~i~tJ'N~ul11u'j11m:IJm'j 

l~lJ 11ltJli'lTl~tl~UU fl11 l~lJ11itl1'jl1i't~~ 'N1lJl'j(lU i'uu~ ~~'lJfll'Vl11~:::~1l~11 i'~ 1tJ 1 lJ m'j~11~i' tlEl1~'lJfll'Vl 

o 0 

~CL.I.q V .:!( v JI v.q 

'11 '\J 1 i'ltl1 tlUl fl1.Jl fl'1 6'1 '\J 1.J fl1lfl1.J fl \I fl'1 '1 UYl1 'I fllU 

Yillltl{11~:::lllill (Tudor-Lock and Davit, 2004) iitl1'j'YlU'YlllJ~llJi~m~tJlnU~llJllJfl11m'jl~lJ 

~tl1lJ ~'Vltl1VitJ~ IlltJtll':iH1Tl~tl~UU fl11 (Pedometer) llJ tl1':i'Vi1lJ1tJ~'lJfll'Vl ~~tl1'j H1Tl~tl~UUfl111~lJ 

iii tll':iU u fl1l~ ~ 1 m m:::u 'j:::11 Vll 11 U ~ 'j :::~U n~ m 'j:IJ m:IJ ~ llJ llJ fl 11~ tl1lJ tltl m ~ lJ 
""" 0 - m'jllllJlJtltJtl11 

- m'jl~lJ~llJllJ 

"" 0 - tl1'jllllJ~llJllJ 

- m'j 1~lJlJltltll1 

- m'jl~lJlJltltll1 

5,000 

5,000 - 7 ,499 fl11~tl1lJ 

7,500 - 9,999 fl11~tl1lJ 

" 0 '" 1 0,000 tlll~tlllJ 

" 0 '" 12 ,500 tlll~tlllJ 

o 
QJ d~ 0 

~tlElw:::lJtl~m'j:IJm 

"tlElw:::iin~m'j:IJU1lJ tlm~ 

tlltJ (Guy, 2004) fftlEl1m1:IJ111lJl:::'N:IJ'lJtl~ tll'j 1 ~lJ tll'j 1 Tl~tllJ i 111'.h~ tll tJ 111 tJtll'j li'lTl~tl~U Ufl11 

(Pedometer) 1 ~lJ ~ 1;1111 'Vl 'j 1:::1 Tl ~ tl ~ U U fl111 ~ lJ 1 Tl~ tl ~ ii tl~ 111' ~~~ tl tl1'j 'N11~ 11 'j ~ ~~ 1 ~ 1 lJ tl1 'j 1 ~:IJ tl1 'j 

.-\ i' i "d 0 "'I" oJ • 'I """ ~ 0 " • '" lTl~tllJ 111'jNtlltJ 1l1l~tl~ l'lf 9l'~~ltl US Surgeon General11lJ:::lJ111111llJ1UlJ~llJllJ 10,000 tlll~tlllJ 

.dod.c:t.QJ .d 0 I J I QJ I ~ I Cit d 
11~ tllJ ~ llJ 1 ~ tJU N ~ 1 lJ 'Yl11 lJ:::lJ 111 m 'j 'IJ lJ tl ~ tlU til ~11 ~ ::: flll :::~'IJ.f)1'Vl 'IJ tl ~ 11 ~ ~::: '4 TlTl ~.,11 tJ 1 'lflJ I lJlll tl 

tl1lJ~nlJ~:::1~lJtl~1lJ'lf1~ 10,000 - 14,000 fl11~tl1lJ TllJYi1~llJ~ii"tlElW:::~llJ.J~ 1~:::11lJ:::-u11,rtl~llJ 'lh~ 

2,000 11~::: 7,000 fl11~tl1lJ ~tl~tl1~~'lJfll'Vl~11lJ:::-U11lJ'lfl~ 6,000 11~ ::: 8,500 fl11~tl1lJ ~~lrltl 

30 lJ1li~:::ii~llJllJfl11tl~llJ 3,200 - 4 ,000 fl11~tl1lJ IlltJ~i~tJiitll'j~~1i1111:1JltJ11~:::iiitll'jfitlllJ'lh~ 
ffU 11 1 MU':i tll,r ~i llJ'Ylll ~tl ~ 'N1lJl Tl ~ tl ~U U fl11'Yl tl1lJ 11~:::U lJ Vi tl~ llJ llJ fl11~tl1lJ 1 lJ11~ ~:::1lJ 'j llJ~~m 

~ . 
I !I I " I' I 

~l1\1~tJ~llJllJfl11l1~ 71lJl~tlm~1~lJj1lJ'lJtl~11~~:::TllJ 'lfl~li 2 11lJ:::-U11,rl~lJtll'jl~lJli'j:::~Um1:IJl1Utl 
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UnJfHl1~ 30 'U1l1 il1'lJlf)Wh 4 1'miflri'u~l'" u'UVimh~1'U1'Ufl11 'j1lJ~~~r'Hl~1'U~'lJfl1'Vl~~f)U 

lU~tJ'UllUM 

Yh~fl{ll"~mU~ (Tudor, et aI. , 2005) fYm:l1~~~1'U1'U1''U~'Vlfll~tJ~~m111lJ'\.h~fl~fl'IJfl~f)1'j 

U'j~lJltuTilf)1'j lfl~fl'U i 'I11:h~ f)1tJ 1 ~ tJf)U i~lfl~flnr 1J fl11tJ 1J~ l'U 1'U fl11~fl1''U'lJfl~fl1~1~lJm 90 f1'U fl1~ 
, , 

d ";'1 ' cv .d <Q.c:J ~I 
l1l"m'Vlff'b'ltJ 49.1 ± 16.2 u fI1~'b''UlJ1"f)1tJ 27.2 ± 4 .1 f)f) .Il1'j .lJ. ll"~l'Vlff'l1U1~fl1m~M 44.8 ± 16.9 u 

u • 

, , 
QI 1" QI i '" i' " i" ~ OJ " i ... ~ , 1'UfltJ1~'UfltJ 3 1'U 'Uf)1'jfl1~f1~I'Uf)1'jlfl"fl'U 'I11'jl~f)1tJ~1tJf)1'j 'b'lmfl~'U1Jf)11 'U1tJ~ 1'I1U1 

.. u 

f)~ lJ f1'U l' tJl'h ~ 1 'U lJ f)'IJ 1 ~ f)1 'j flfl f)n 1 ~ ~ f)1 tJ ~ ~ ri ~~" i l1' ~'IJ ~ lJ 'j'j fI 'U ~"~,, ~ nfl i l1'dl~ h f1~ W'l 

1I1lJlJ1 i~ ~i,rtJ~~~mllJ~'U i'il~'il~fYmn~~~"'lJfl~f)1'j 1~'U~~~fl~'IJ~m'jfl'U~ 1~ tJf)U i~lfl~fl~tJ1Jti'11 .. . 
1~'Ulfl~fl~ljflll"~m ~~ ~ i 'il i 'U flU l~lJ~ l'U 1'U ti' 11~fl1''U i 'U'l.JfI"lf1':i 1't.lll Nl'U ..f~l 'Vl ff'b'ltJll"~l'Vlff'l1tY~ fl1 ~ 
'j~'I1il~ 30-59 iJ fi'~if 

l.h::'II1fl·rl[Jyhm~ 

6lQ 30 - 59 il 

1 
. .., '" "lVifll'66flfllll-.1fll[J 1",6 

',jijI111166flth~-.1fll[J 

fll'U;Yllfl,,jnnJl::lYlI 

1 , 
l~lInilfl'nllYlHfll[J 



. 
<:\ 

1J'tl'tl 3 

1';~'YlfHHl~ (Experimental Research Design) 1~fJm':i~lJll1J1Jn1'l'n.J~ ~lfJ11im':i1i1J\Hl1n "~''Un~lJ~ 1 

l~ml1lJlJn~ ""~n~lJ~ 2 l~ml1lJ~1'Ul'Uti'11~n1'11'U~ 

1h~"1fl'l 

lh~'l11 m~'~' 'U nn 11ifJf,f~if fieJ 

1'tl1l1i~'I11~'If"1J~ eJl~':i~'I111~ 30-59 11 

'v , 
fll]JJVI 1 t:ltIl-l 

, ,,, 
1Jflfl"1m11~1'Uli~~mHU~~1'UU~ 1~~-n~I'V'lfl''lf1fJll''~I'V'lfl''I1tiJ~ 

n~lJ i11eJtl1-l~'~' 'U n1':i 1~ fJflf ~ if fieJ 1J fl" 1n':i ~J ~ 1~~'V11~1'U' 'U 'ti1U n~ 1'U 'tIeJ~f:f'U6~lJ l~~ 
, " 

'V'Inff~tj.J':i1'1ft1J1W ff~l':i l~eJ~~ ~eJ1~ll,,~11'l~,y'U ril'U~ln~ 1 ~lJ fleJ'U 1'Yl ':i" ci~l~lJ ~~'I11~'If"1J~ -n~I'V'lfl' 
, " 

'lf1fJll"~l'V'Ifl''I1tiJ~li~il11~U1'11Umn'U eJl~':i~'I111~ 30-59 11 ~l'Ul'U 40 fl'U ~l1m'~I;hhlJm':i1~fJ 1~fJ 

ct .cd d 
1.lJ"l'tlil1'V'1'Ylll'tl~m ~ 

o Q,I .J '" 1 11) ". '" ..:9 .:9 ~ I I " eJeJnm"~mfJ C))'~~~lIeJ~lIeJ1Jl1 " LlJ 'l1" 'U'tIeJ 1.1 ()~ 1.13 ~~~~()eJl1N1'Ulnwcyj 

2.~m1lJ'V'I~eJlJ~~~eJeJnn1~~mfJ 1~fJ1h~dJ'U1l1J1JU':i~dJ'Um1lJ'V'I~eJlJneJ'Um':ieJeJnn1~~mfJ ~~ 
" I "1 I ~ "1 lod )I Cl ~ It" 

~~lIeJ~lIeJ1Jl1 " LlJlflfJ" 'I1':ieJ " LlJlJ" 'Yln'tleJ ~~~~()eJl1m'U!nWcyj • 
" 

!nW C¥i"'U nn Ti'~eJeJ n ~fi'~u 

1) 1~'U hflU':i~~1i111'lf'U hfl'l1"eJ~l~eJ~'I11'~ 'I11eJ hfl'l11'~ hfl'lj'eJl~11~eJlJ ,j'eJ~~ 1'V'1n 

f Q,I d "I I 

3) m~'l1'UlJl"mfJ 'UeJfJn11 25 nn .lm.lJ. 1l"~lJ1nn11 30 nn .lll':i.lJ. 

!nwC¥i"'UnnTi'~I,j'l ~fi'~if 
.c::i Q.I ct I 

1) lJ~'l1'UlJ1"mfJ':i~'I111~ 25-29.99 nn .lll':i.lJ . 

2) ll.i~,j'eJ11'llJ''U m':ieJeJnn1~~ mfJ~lfJm':il~'U 
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3) ilinfllHl'el f)ih"'1fllV'I1~tJ1ri'Ufhm.h~~l 

~1~ml1fll'JlLU'lf)~lJ~1"eHJ1'I"eH)f1lil'U 2 f)~lJ""1 "'~ 20 f1'U I~Wfll'J~lJlLUUnl'11'U~ ~lV11if)1'J~U 

,Wlf) Ml'Uf)rilJ~ 11~'U9l1lJtlf)~ lm~f)rilJ~ 2 1~'U1l1lJ~1'U1'Un'11~nl'11'U~ ~'1if • • 

R 

R 

. , .. 
f)~lJ't1 1 (20) . , .. 
f)~lJ't1 2 (20) 

Pre-

test 

01 

02 

4 'Q,I I 

R 'I1lJ1Vfl'l fll'J~lJ1l1~Wl'1 

2wks. 

x 
lVl1J~l'U1'W 

fll1 1 l1'~~ 'Ih~ 

7,500-9,999 

" ~ n11/1'W 

5 wks. Mid- 5 wks. Post-

test test 

03 05 

x 04 x 06 

7,500-9,999 7,500-9,999 

" ~ " ~ n1111'W n1111'W 

X 'I1lJ1V~'1 fll'JtJt)f)nl"'1 fllV~ 1Vfll'J 1~'U 1 ~ vn fll'J I ~lJ~l'U 1'U n'11~1f)~ml ~V'lJtJ'IlL~"'~ 
.... tl o' .... tl 0' "'" • 'I ,,~ 

'4f1f1"''VJf)'''' ~1'11 "" ~1'11"'~ 500 fll1'11'JtJlJlf)f111 (Toronto public health, 2007) l'I1fl'l 

'lf1'1~nl'11'U~ ~tJ 7,500-9,999 n'11/1'U l'U'J~v~ 2 ri'tl~l..1mf) lL",~i'ml1'J~~U~1'U1'U 

n'111'U'lf1'1 7,500-9,999 n'11/1'U 'J~V~ 1 0 ri'tl~l..1 
~ . 

01 ,02 'I1lJ1Vfl'l fll'J't1~""tJUf)tJ'Ufll'J't1~"'tJ'I 

~ .... 
05,06 'I1lJ1Vfl'l fll'J't1~""tJU'I1"''1fll'J't1~'''tJ'I 

f)rilJl~'U 9l1lJtl f)~ 1 '11'11 1 l-W'U ;11ltl'J ~~11'U1l1lJtl f)~lL"'~~~1 f1~tJ'IirUn'11 . 

'fl~tl'lijtlm,n'Ufll'~l~f.I 
1. 'fl~tl'Iijtlm,n'Ufl1'l,i1tlflfl~)Jfl1tldH tl'J ~f)tJ U~lV lL UU tl 'J ~liJ'U fI11lJ'W f tJlJ ntJ'U fll'JtJtJ f)nl "'I 

fllmm~lL uU""tJumlJtl'J~1~~'IJ.fl1'W~1 i tl ntJ'Ul"hi1lJn~ m 'J lJtJtJf)nl"'1 fllV (.fl1f1~'U 1 f) 'I) 

2. 'fl~tl'li1lJnn (Pedometer) I~Vn'J1V"'~I~V~ ~'1if (~)jtJf)1'JloM'lfl~tJ'IirUn'11~'I1'tJ tJtJlJ'JtJ'U 

~'Ul~'1H~ 109) 
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2. HfI~fl~tJ'Ufll1~'I1'fl flflmfl'U (OM RON) ~'UHJ'IH~ 109 (HJ-I 09) ~ltlU'.i~1'YItl~~'U 

1 "" 11 "'I '" '" : '" '" "" ~ ~ 'HJlJ'\J'Ul~tl ' J1~,fJ111l"~~~ flfl 63 .5 x 36.3 x 23 .0 lJ"mlJm 'Ul'11'Utl 24 tl'.ilJ ('.i1lJll'U~I~fl'.i) 9f~IU'U 

~'11' mm d 'U~ ij~ 1 '11 t11 vi 'U U '.i ~1'YI tll 'YW . 
2.2 Ilmi~~lV'l'l"'~~l'U 1l'U~L~fl~~I'YiVlJ (Lithium) 'lfij~L'I1~Vty ~'U LR 43 ~1'U1'U I flfl'U 

mQtll'.iH~1'UU'.i~lJ1W I iI~flcil'U I flfl'U (Lrlflijtll'.iL~'UU'.i~lJ1W 10,000 fll1~fll'U) 
d" iGl ~ Q.l y 

2.3 tll'.iLtl'U'\JfllJMllV 'UmLmfl~'U'Utll1 .. 
- ~1'U1'Ufll1tll'.iL~'U~fll'U ~1'U1'U 0-99,999 fll1 

- ~1'U1'Ufll1Ilfl hutl 

- ~1'U1'U'I'l"'~~1'U~i~ 

- U~lJlwi'\J~'U~'~IU 

.. . 
2.4 tll'.i~~Th.tl1vi'U~1Lfl1fl~tJ'Ufll1 

- '.i~V~ tl1'.ifll1 
d" "1J! '" 

2.5 Ltl'U'\JfllJ" l;l'Ul'U~~~~ 7 1'U 

~1'U1'U 0-99,999 fll1 

~1'U1'U 0-99,999 tihllfl"fl~ 

~1'U1'U 0- 999.99 tli'lJ 

'.i~V~'Y11~ 0.00-999 .99 til"LlJ~'.i 

0:00-23:59 

0:00-23 :59 (24 ~1llJ~) 

30-136 til "tli'lJ 

30-120 L9f'U1iLlJ~'.i 

2.6 fI11lJllli'Uflltll'.itJ'Ufll1 (Precision of step counting) ± 5% ('Yl~fffl'U~1VLfI~fl~J'U) 

2.7 fI11lJllli'Ufll'\Jfl~L1m (Time precision) ± 90 l'Ulli (~W'l1.fJ:iJUtl1i) 

2.S l1ii~ fifl1i~'U~L1Wm1 ('I1i4'Uti''UL~lJ'Ij~'I11fl'\Jfl'Utll~Lm'l11fltl'.i~ lUH) 

~ Q.I" 0 .d ,., .e..t:t d i ~ ~ .d '" 
Lmfl~'U'Utll1~1'U1'U 12 V'I1fl (LlJ'Yl~9f'UL'U'Yl , flfl'U "'U) flfl V'I1fl Accusplit Alliance 1510, Freestyle 

Pacer Pro, Colorado on the move, Kenz Lifecorder, New-Lifestyles NL-2000, Om ron HJ-I05 , Oregon 

Scientific PE316CA, Sportline 330&345, Walk4Life LS 2525 , Yamax Skeletone EM-lOS, Yamax Digi

Walker SW-200, Lm~ Yamax Digi-Walker SW-701 

3. Ifl~tl'lijtl ''Ufl1'l'YIVl'H)'l.Hr'\J''''''l''Hl'U~ U '.i ~tlfl'U ~1V 
l. LfI~fl~1~LUfl{L~'U~1'\J~'U ~'I1'fl'YlliMl (Tan ita) ~'U MT-I 0 ~~~'l1tlU'.i~1'YItl~~'U 

2. ~tl'.ifJ1'Ul~~l'U (Ergometer) ~'I1'fl llJ'U1{fI (Monark) ~'U 970 ~~~~ltlU'.i~L'YltlffiL~'U 
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. ". ., , 
3. lfl·H)~1~HY1'\.J"l~ 

4 . lfl~U~1~mllJ~'U lm1~ (Sphygmomanometer) I1UlJlhU'Yl ~ii~~lflU'j::::l'YltlWU'j,j''U 

5. lfl~U~~'j1~Y1~ (Stethoscope) 

6. tntJ1~'Yml~~fl 

7. lfl~U~1~fl~'jlfll'jl~'U'\JU~1111~ (Heart rate monitor) ~,ru1vHn (Polar) 1'U lUyjlU~ 2 (FS2) 

~iill~ 1 flU 'j ::::1'Y1tlYl 'U llt'l 'U ~ 

4. IfI~tH;jtlm,rh'\m111U11lJ,j'tl\ltl ~ I 'l1~ lh::::flmJ~l1tJ 2 tY1'U ~~if 
tY1'Uli I l1uuu'UVimj'ul.Jt'l~1'U1'Uti'11~U1'U'\JU~fll'jl~'U 11t'l::::~1'U1'U'Vl"~~1'U~1cifl'Jfl1'U 1~'U 

mn 13 ffU~lM (.fllfl~'U1fl 'b') 

." " 
ff1'Uli 211Uuu'UVifl'\j'Ul.Jt'l~'Ull'U'YlH~·h1'YltJl'\JU~~'Yl~t'lU~ U'j::::flUU~1tJ Ul~ ilnn!fl 

tY1'U "l ~ ~'b'U lJ 1t'l fl1 tJ flml flU I~'U'\JU~ 111 1 ~'\Jru::::~ fl 11t'l::::m llJ ~'U 1 t'l 1111'\Jru::::~ fll1t'l::::I1U 1J1.h::::llJ'U ~'\J 
4d d Qld' 

~lJ'j'j(l'U:::: (.fllfl~'U1fl 91) 91~lJ'jltJt'l::::lUtJ~ ~~'U 

2 .1 mllJU~'Yl'U'\JU~'j::::UU 1'11rI11tJ'U 1 t'l111111t'l::::"l1tJ1~ l~l1n flU1~fffl.ltll1ru;'Vl (flmlfll'j u u 

1~'U1111~'\Jru::::~fl) ~'I1tbtJI~'Uflf~/'Ulli flU1~mllJ~'U It'll1l1 ~'I1tl1tJ1~'UlJt'liillJmu'ju'Yl fll'j1~ 
~lJ'j 'j(l.fll'Vl flU 1 cifuu fl~l~'U "l ~~~ ~'I1tl1 tJI~'U lJ t'liiiill'j lill t'l fli' lJ'U lli 

2.2 U~~U'j::::fluu'\Ju~il~fl1tJ I1UU'Yl~~uul~l1n fl1'j1~~'lfUlJ1t'lfl1tJ (BMI) ~'I1tl1tJ1~'U 

filt'lfli'lJ!~Ul~llJm 11t'l::::flU1~U1lJlru 1'\J,j''U M~1'11t!~ ~'I1t11tJ1~'\.J1UU{Ic'g'U~ fl1'j1~'jUUlU1 'juu~:::: 1 'Vl fl 

~'I1t11tJ1~'\.J191'U~llJlI'j 11t'l::::Tllflm ltY1'UlU1~U~:::: 1'Vl fl 1 ~tJ~~111'11t1 ~ 1'U flU 1m UUlU 1flUU 111fl.t ~::::~u 1 'U 

'Yhv'U (mlJU'Ul,j'tJ, 2550) (1~U~~1fl1~'U~111'11t1~~~llJU (lillluH1~ 1~~1tJlI'UlU~) 1lt'l::::~111'l1t1~ 1'U fll'j 

1muu~:::: l'VlflflUU111W ~fl~l~~ ~~'\Ju~iiwi1 (fl~lJi~tJl1t'l::::~\PlJ'Ul tiTU fl1'YltJltll~1I{fl1'jfhn, 2549) 1'U 
,,,. 

'Y11 tJ'U 

.. " 5. m1IflU11U11JJ1l1tl\ltl 

, I I SI So' 

li 11~'UlIllJUfl~ 1lt'l::::flcilJli 2 1~'UmlJ~1'U1'Uti'11linl'l1'U~ 1'I1]ju'Un'\.Jlr~ 2 flcilJ ~~U . . 
o "1 QI 

1. ~1'U1'Ufll111U1'U 

" 
2 . Tllill'l1t!fl ff1'U~~ 

'" 
, ., d 

3. fll~'b''UlJ1t'lflltJ 

4. TllLlJu{Ic'g'U1I1'\J,j''U 

, 
5. fll'jUUlU1 

6. Tluuu~::::I'Vlfl 
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7 . ~lu~llril'\.Jml~tJff~ 1 Yifl 

8 . ~lm1lJ,j'\.J 1 m1~'lJW~'I1l 1~ihJ~1 

9. ~lm1lJ,j'\.J 1'1'11~'lJW~'I1l1~fHntl~1 

10. ~lU~llfllllli''\.J'I1l1~'lJW~~fl 

11. ~lffmltlmYifln1~tJtJfl9fl~'\.J1:J:.:J~~ (V02max) 

12. ~1'\.Jl'\.JYirl.:J.:J1'\.J~1~ (n1tlllTltltJ~) 

,q,.ct 0.111:\, .q u 

1fi~11U'\.J fll"l1\1tJ 

fl~lJ~ltJ VN m tJ fl'lJ'tJ lql tlll tl ~tl.:J'\.J llJ 1 '\.J '11 U .:J~tJ V'\.J tltJ lJl 'lJ'li llJ flll1~ tI m tJ fllllJ mJ l ~liJ'\.J m1lJ 

Yi~tJlJ ntJ'\.J fllltJtJflfi1rl.:Jfllti lltl~lllJlJfftJlJ tlllJlh ~19iff'lJmYi ~ 1 i u ntJ'\.J1 'lJ'li llJ n~ m llJtJtJ flfhrl.:J fll tI 1 ~tI • 

.. , ..... ..., 
'lJ 'U VI tl'I.ftl 1 nt:l 'U fll"l n ~ '" tl.:J 

1. ~1~tI~flnvh 1m.:Jfllltlfll:l1oU1itJ.:J (Pilot study) Y-Itl'lJtJ.:Jfllll~'\.J 1~tI~fllll~lJ~1'\.Jl'\.J 

ti'll~tJl'\.J~~~tJ~'lJffmltl'\.J~1'\.JTl'\.Jtf1'11Uflufl9il~'\.Jl~tI~nm 2 ffU~l'" fl~lJ~ltJV1.:J 
~l'\.Jl'\.J 5 Tl'\.J 1~tlH1Tl~tJ.:JU1Jt~llt11'tJ tJtJlJltJ'\.J ~'\.J HJ - 109 Y-Itlflln1~tltJ.:JYilJ ';h 

tf1l1U fli1.:Jfllti ,j'l!'l1lJ1tlflltllUtJ11~'\.J~1'lJiJ'\.J ~l'\.Jl'\.J ti'll11tl~flll HYirl.:J.:J1'\.J~tJl'\.J 
'lJtJ.:J flri lJ 1'1 ~tl tJ.:J ll~ fl~ 1.:J tJ Vl.:J ~UmY1TlUJ'V11.:J ff~9i ~ l~,j lJ .05 lrl tJ1 m tllJ 1 Vi tllJ nlJ flri lJ 

• u • 

mlJTllJ • 
2. ~1~tI~~vh'l1U .:J~tJ1~tJ'lJtJflll flJ l tJ.:J~ ~ tlli l HI flWV111~ tI'lJtJ.:J lJ'4l:1V~lflTlW~m llJ flll 

-w~nW1~~tllilllJ1'\.JTl'\.J fl~lJff'l1fftll,j'\.J 'lj~~ 1 ~W1tl.:JmWlJ'I1111'1t11rltl lltl~i~flJ 

'I1U.:J~tJ flnflJ ltJ.:J~~ tlli n lJ 1'\.J flllVh1~tI'lJtJ.:J lJ'4l:1V,j.:J flri 1111~1 (mTl Y-I'\.Jlfl Tl) 

3 . ~1~tlTl~I~tJ fl~'lflt1 1 '\.J fllll'1~ fftJlJ~'lJffm ltl'\.J~ 1 ~tltJ 111J1t1;1l ~.:J11iflnufi,j9illtl~ 
"" , 1 d" 1""1 ... llt1tl~mtl~~l.:J'l '\.J fllll'1~ fftJlJlltl~fllllfllJlllJ nlJ'lJtJlqltl '111 'lJ1 ~m .:Jfl'\.J 

4 . ~1 ~tI~~vhm flff1l11tl ~llYllJ,j'\.J Vi fl'lJ'tJlqltlU l ~~1~ lfl~lJ~ ltJ V1.:J llt1'l..JTlTltl1 ~ tlllU.:Jl ~'\.J 

2 flrilJ ~tJ llYllJ,j'\.JVifl'lJ'tJlJtlUl~~l~lflrilJ~ltJVNflrilJ~ 1 lltl~llVllJ,j'\.JVimj'tJlJtl 
q cu q q cu 

1 ~1~tJ11 ~ fl 1 11' nlJ fl~ lJ~ltJV1.:J ll~tl~Tl'\.J 

5. fl~lJ~ltJV1.:J i~flJflllU!lJiJ1l'1flntJ'\.J fllll'lJ'lillJ 1m .:Jflll l~tJ 111' fl~lJ~ltJv1.:JmtJfl 

'lJ'tJ lJ tllltl ~tl.:J '\.J llJ i'\.J '11 U.:J ~tJ V'\.J tltJ lJ 1 'lJ'1 i llJ fln 1~ tI f m'b tJ 11 1J1 til ~ till ~ tlU l~ff.:J rl ... . 



fl111l11'U'W.:Jl'W fl11'Yl~Hn)U 11iflWU'WYimj'tllJ~ 11ifl111~1f1~tl.:J'I!Uti\J 11lJii.:J1'W 

11~1fl11'Yl~H"tlU ~~ tlfl~'W ;JmJ Bu~1 'W fln'Ylfl ~tl.:J 
~ ~ 

6. fl~lJ~1tltil.:J'Vi'.:J 2 fl~lJ nflnU'W Yi fl~l;JtllJ~Yi'Wjl'W'Y11.:J{1'~ 11'YltJ111~~ i$li'ufln 

'Ylfl{1'tlU"l''\J{1'm 1tl'W~ntl'W fl11'Yl fl~tl.:J (Pre-test) .. , 
v" • 
'\J'WVltl'W'n 2 'lJtU~'t1lm'I'nYli;ltl.:J 

42 

flrilJ~1tltil.:J~1'W1'W 40 fI'W Yilfl111nU;JtJlJ~'\Jtl.:J~1'W 1'Wf111fl111~'W 1'W;1mh~~11'W lfltl . ~ 

1tlf1~tl.:J'I!Uf111i.:Jll~'li1.:J~'W'W tl'W ii.:J 1 ;Jl'Wtl'W 1 ~ 'W 1 ~tI~l1m 1 ff'1.J fll..1 11'tl'1 ~lJl~tl fltl1{1'l{1'l1mtltlf11~'W 
2 fl~lJ fitl fl~lJ~ 1 l~'WmlJ1.Jfl~ ~1'W1'W 20 fI'W ('lfltl~1'W1'W 11 fI'W '\1tY.:J~1'W1'W 9 fI'W) l1~~fl~lJ~ 2 

1~'W~llJ~1'W1'Wf111~fil'\1'Wfl ~1'W1'W 20 fI'W ('lfltl~1'W1'W 10 fI'W '\1tY.:J~1'W1'W 10 fI'W) n11tl~~lfltlfl 

. ~ " 
- flrilJYi 1 l~'WmlJ1.Jfl~ ~1'W1'W 18 fI'W n.;r'W~tl'W~.:Jij • 

1. i$li'milll 'W~"h~tl1nU flni'u1.J1~'Yll'Wtl1'\1n 

2. nn~1m1.J1~~11'Wll~~flni'u1.J1~'Yll'Wtl1'\1l1mlJ1.Jfl~ 

3. U'WYifl;JtllJ~~W'i1'W Jlmrfl~1 tY1'W{1'.:J ~'lfijlJ1~fl1t1 11.Jtl{1~'W~1'\J11'W 
~ ~ ~ 

1tlU1tl1 1tlU{1'~ 1 Wfl vmltY1'W1tl1~tl{1'~ 1 Wfl V~11fl111~'W':h 1~ 

'\JW~~fl fI11lJ~'W l~M~ ('\Jw~':h1~uU~111~~flmtl~1) 11~~{1'm1tlmW 

fl11 1 ~tltl fl~l ~'W "! .:J"l'fl (Pre-test) 
I I SI I 

4. 1~1f11tl.:J'I!U f1111 fltl~fllf11tl.:J~.:Jll~~'W'Wtl'W ii.:Jl ;Jl'W tl'W 

5. U'WYifl~1'W1'W f111~tl1'W'YJfl1'Wll~~W".:J.:Jl'W~1~1~'W1~tI~l1m 12 ff'1.Jfll..1 
" . 

... 1 ~ "..c!:I" QJ Q.I ... I d'4 
6. u1~llJ'W~~'\JtllJ~W'Wjl'Wll~~'\JtllJ~"l''\J{1'm1tl'W~ '\1Mfl11'Ylfl~tl.:J{1'ufll'\1'Yl 7 

(Mid-test) 11~~'\1".:Jfl11'Ylfl~tl.:Jff'1.Jfll..1~ 12 (Post-test) 
I I "Sf 

I do ~ 0 ".!I:So 0 d<V Q.I.cs 
- fl'llJ'Yl 2 lfl'W~llJ~1'W1'Wfl11'Ylfl1'\1'Wfl ~1'W1'W 19 fI'W lJ'\J'W~tl'Wfl.:J'W 

1. i$li'milll 'W~"h ~tl1nU flni' U1.J1 ~'Y11'Wtl1'\111 

2. U'WYifl;;tllJ~~'W\'Il'W Jl'\1'1!fl~1 tY1'W{1'.:J ~'lfijlJ1~fl1t1 11.Jtl{1~'W~1'\J11'W 
~ ~ ~ 

1tlU1tl1 1tlU{1'~ lwfl vmltY1'W1tl1~tl{1'~ 1 Wfl V~11fl111~'W..r1 1~ 

'\JW~~fl fI11lJ~'W l~M~ ('\JW~..r1 1~UU~111~~fI~ltl~1) 11~~{1'm1tlmW 

fln 1 ~tltl fl~l ~'W {1' .:J{1'fl (Pre-test) 
~ . 

, . " 
- 1~tI~Yi 11~lJ~1'W1'Wf111/1'W~lfl~lYi'Wjl'W1Mtl~1'W'li1.:J 7,500-9,999 f111 

(Tudor-Lock and David, 2004) (1~tI~l1m 2 ff'1.Jm..1) 



- 'J:;tI :;~ 2 m:;~lJi11'~m'JfmJ1hw1lJf11191trj'lJilJ 'lh'l 7,500-9,999 f111 

('J:;tI:;nm 10 ~11~1..r) 
"" i " . . i QI ... I d',eJ 4 . ll~mlJ11(1:; 'I1fl111lJ:;lJl lJffu~l'l1'Y1 2,4,6,8 11(1:; 10 

Q sJ ~" Q.I QI cf.d 
5. 11 'J:;LlJlJ f-l(1'\J't) lqJ(1 'Y'llJ! llJ Lm:;'\Jell,J (1"'l'\Jffm 'JtllJ:; '11M m'J 'Y1~(1't)'1ff11~l'l1'Y1 7 

(Mid-test) 11":;mr'lm'J'Y1~,,'t)'1~l1m..r~ 12 (Post-test) 

6. UlJVi n~llJ 1lJ f11191't)llJlm:;'Y'lt1'1'11lJ~i ~'Y1f)'j'lJll"'t)~'J :;tI:;nm 12 ~11~1..r . 
7 . ulJVimfl'l1'!!n~1'Y1mi'11lJ~lJ'Y1{1l"'t)m:;tI:;nm 12 ~11~1..r . 

'J:;'\1'Juvhm'J'Y1~"'t)'1 'I1t1'1m'J'Y1~,,'t)'1~l1~l..r~ 7 iin~lJ~1mh'l't)'t)ml1nnn'Y1~,,'t)'1i11 . . " 
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~llJ1lJ 3 fllJ 114't)'11l1n ~'1m'J.f)1liff:;mnvhnn'Y1~ff't)U 11,,:;~~11'J:;'I1lJ911'l~'1'111~iliffllJntllJlj1lJ 

m'J'Y1~ff't)U"'l'\JffmHllJ:;i~ vhi11'l'I1~'t)n~lJ~1't)til'l~llJ1lJ 37 fllJ fi't)n~lJ~ I n~lJ~1't)til'l 18 fllJ 

1~lJ'lfltll0 fllJ lm:;'I1tY'I 8 fllJ n~lJYi 2 n~lJ~1't)til'l 19 fllJ 1~lJ'lfltl9 fllJ Lm:;'I1tY'I 10 fllJ 

7,500 - X 

9,999 -X 

AI -;- 7 llJ 

A2 -;- 7 llJ 

\rJ"'0 "IQI QJ 

l~fl11l1lJ1lJm11l't)1lJ'J:;~U Minimum . . . ..... . ... ... 1 

"1"10 "IQI QI 

l~fl11l1lJ 1lJ m11l't)1lJ'J:;~U Maximum ... ... .. . . .. ... 2 

l~tI~ X = ~lm~tI~llJ1lJf11191't)llJ~i~1l1n~llJ1lJf1111~lJ (~l baseline) '\J't)'1n~lJ~1't)til'l 

1191(1:;fllJ (L~eJ i11'~lm~tI~llJ1lJf111 ilJ n~lJ~1't)tiN~~1 iml'l~tI'Iti'lJ) iU'lf1'1 7 • 
llJmn (1 ~11~1..r) neJlJnn11U'ln~lJl~lJn~lJ~ I L~lJmlJ11n~ lm:;n~lJ~ 2 .. . 
~ 0 ,,~ 0 

1~lJ1l1lJ1l1lJ 1lJ m1'Y1 m'l1lJ~ 

n~lJYi 2 ~m'Jl~lJ~llJ1lJnnl~lJ1l1lJlill'11lJlt1 7,500-9 ,999 f11191eJ1lJ ~1t1m'J~~1~tI1.,j'li11'Wl 

nnL~lJl~lJn~lJilJ'lf1'11~lJ 3 llJ91eJ~l1m..r im:;tI:; 2 ~l1m..rmn • 
'J:;tI:;~ 2 ~llJ1lJ 10 ~11~1..r i11'n~lJ~1eJtil'1fmJ1~llJ1lJlil1'l1lJ1t1 7,500-9,999 f11191eJ1lJ l~tI 

m'J~~l~tIl.,j'l i l1'Y'lUl ~eJ~11"m'J l~lJ11":;m'J i~l fl~eJ'I'!! U f111eJ til 'I in~~~ 3 llJ 91 eJ~l1~l..r ~m'J i 11'mllJ{ 

m'J 1 mff'Y'l'VlffeJU mlJL~lJ11'J:;~l 11,,:;nn ~~11 'J:;m~11 ~'1,j'm 1lJ~'1 m'J i 11' 'Jl'1 1,,911'1'1 

" . v ~ v 
'\J'\.lfltl'\.l'tl 3 'tUl,:jfl1'l'tlfltltl,:j 

" QI~".4 d~ I QI 

UlJ 'Y1 n'\JeJ lqJ" 'Y'llJ! llJ 'Y11'1 ff'J'J 1'Y1 tll11 ":;'Y1 ~ ffeJ U"'l'\J fflJ'J 'J tllJ :;n't)lJ m 'J 'Y1 ~(1eJ 'I '11" 'I nu 

'Y1~"eJ'I~l1m..r~ 7 11":;'I1t1'1nn'Y1~(1eJ'I~l1~l..r~ 12 n~lJ~1mh'l'Y1nfllJ ~eJ'Ii~funn'Y1~ffeJU . . 
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~ ~ 

1. unnrnll~~"htJt!~ 1~ hHJI1~~f11t1itJ'l1~ liYtJtJ~ nNln~ ,.JtJ{lJ llm: 'l.iff1mtJ~1l1'1 

Jll1un~m"btl1~tJnl~nflJ d1tJt!~~m11t11~tJ191tJ~llJ~'j 
2. ~~'jlf11'jl~tJ'\JtJ~'I11i1litJ'\Jw~~n il1'~l;hf1Jf11'j'YI~~tJ~J~~m~tJl1m 5 tJ1Yi 1l~1 

\l1J;VHm~tJl1m I tJlYi ~ml1t11~tJ~ltJ1tJflf~~tJtJ1Yi 
, , ~ 

3. fI11lJ~tJ 1~i1~1~ itJ'\Jw~Yiu~~n lm1~fl11lJ~tJ hi1~'\Jw~'I111'ilum'1'\Jw~~ n 

(Systolic blood pressure) 1l~~fI11lJ~tJ 1~i1~'\Jw~'I11i'ilflmtl~1'\Jw~~n (Diastolic 

blood pressure) 1~ 1~tI1f1~tJ~1~fI11lJ~tJ l~i1~ll1JmhtJ'YI ~ml1t11~tJiJ~illlJ~'j 

lhtJ'YI 

4. ltltJ{1~tJ~1'\Jl1tJ'\JtJ~ 'h~f11t1 (Percent of body fat) 1~ 1~mfl~tJ~1~ltltJ{1~tJ~1'\Jl1tJ 
'" , ?t tl o'd 0' (Tanita) lJl1tJ1t11UtJl tJ'jl91tJ~ 

5. ffm'jtlfl1'YlnnHtJtJn9$l'iltJt!~~~ (Maximum oxygen uptake : V02max) l~tlH 

\lmtl1tJl~~ltJ ~l1'tJ llJtJ1{fI (Monark) ~m.l1t11~tJ iJ~ililm /nl~nfwtJ1Yi 

6. 'jtJ1J1tJ111~~'jtJ1Jff~ 1 'Yln 1~ 1~tlfflt11~'Ylmff~n ~ml1t11~tJ191tJ~llJm 
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~ 

n~lJ~1mh~1vl'ilnuViihhlnrn1fi'U 

mQ'i::'H"h~ 30-59 iJ 

d)l A 0 JI t... II' 

- ImJ'UfJl,jClYl'U!1'U1Jl'U1'Um1~fJ1'U'i::V::ml1 I n1.lm'H 

- ~lJn~lJ~1fJ~1~~1'U1'U 40 fI'U IU'U 2 n~lJ n~lJCl:: 20 fI'U 

n = 20 fI'U 

I. Mi'1.Jfil11'U::Ull~V1n1.Jm'ii'1.J1.l'i::'Yll'UfJl'HnllCl::m'i 
~ 

fJfJnti1n~mv1'Ufli'~mn 

2. ~ fi1J1~nh:: ~11'UI1Cl:: m'i i'1.J1.l'i:: 'Y11'U fJl'H l'i ~ llJ1.l n~ 
..,<dJ/.l : ... .., t QlQ 

3. 1.J'U'Yln'UfJl,jClYl'U!l'U 'Ul'H'Un~1 ff1'U~~ ~'If'UlJ1Cl 

mv % ''Uli'U 'ifJ1.JlfJ1 'ifJ1.Jff:: IYln ti~'ilri1'UlfJ1~fJ 

ff:: I Yln timlmmi''U'IIfJ~'I11 11J'IIf.U::~n fI11lJ~'U 

ICll1~('Uf.U::'I11 11JU1.JllCl::flCllV~1) llCl:: VO,max 

(Pre-test) 

4 .4 QI ~ I Q .d ~,,.5 d" 
4. ~~lmfJ~'U1.Jtn1 ~V~~lmfJ~~~ll~~'U'UfJ'U(l~I'Ul'UfJ'U 

~m'iI~'UllCl::1.l~u~;i~1.l'i::~11'U~llJ1.ln~ 

5. U'Uiin~1'U1'Uf{11~fJ1'UllCl::Yln~~1'U~1~IU'U'i :: V::11Cll 

12 n1.l~ll1 

QI CLI ,.,,d 
'HCl~ff1.l~l'H'Yl 12 (Post-test) 

7. 'Hn~m'i'Yl~ClfJ~n1.l~ll1~ 12 ~n~lJ~1fJ~1~fJfJn1Jlnm'i 
o 4 t CLI t 0 

'Yl~ClfJ~1Jl'U1'U 2 fI'U I'HClfJmllJmfJV1~1Jl'U1'U IS fI'U 

IU'U'lflV 10 fI'U lm::my~ S fI'U 

n = 20 fI'U 

1. ',;'i'1.Jfil11'U::Ul1~V1n1.Jm'ii'1.J1.l'i::'Y11'Um'Hl'i 
~ ~ 

QI d" 4 0 Q,I Q,I t Q,I d 

2. 1.J'U'Yln'llfJ1JClYl'U!l'U 'Ul'H'Unm ff1'U~~ ~'lf'UlJ1Cl 

mv % 1'Uli'U 'ifJ1.JlfJ1 'iV1.Jff:: IYln ti~'nri1'UlfJ1~fJff:: IYln 

timlm'i 1,;''U'UfJ~'I11 1 1J'Uf.U::~nfl11lJ~'U I Cll1~('Uf.U::'I11 1 1JU1.J 

llCl::flCllV~1) 1m:: VO,max (Pre-test) 

" 1. 1 ...0 ~ 11 I .. .0 :: ,.0 .. " 
3. 1'111 u'illmlJ~~lmfJ~'U1.Jtn1 ~V~~lmfJ~~~ll~~'U'UfJ'U(l~I'Ul 

'UfJ'U I~V~ 
d ~ 0 "I... l.d 

- 'i::V::'Yl 1 lYllJ1Jl'U1'Um1~fJ1'U1Jlnfl1mClV 
~ ... 1 ".. , 11 ,~ 

Yl'U!l'U 'H(l~'lf1~ 7,500-9,999 tll1~fJ1'U 

(Tudor-Lock and David,2004) ('i::V::nCll 2 n1.l~ll1) 
.d " 1)1.0:::1 QI 0 ~ , ... 

- 'i::V::'Yl 2 m::9J'U 'HlJmnmJ11Jl'U1'Ut111~fJ1'U 

1'U'lh:J 7,500-9,999 nl1~fJ1'U ('i::V::nCl1 10 n1.l~ll1) 

4. ~~mlJllCl::1,rfil11'U::Ul1'Un1.lml1~ 2,4,6,SllCl:: 10 

5. U'Uiin~1'U1'Unl1!1'Ulm::Yln~~1'U~HIU'U'i::V::nCll 12 n1.l~ll1 

6. 1.l'i::ljj'UflCl'Hn~m'i'Yl~M~n1.lml1~ 7 (Mid-test) llCl::'Hn~n1.l~ll1 

Vi 12 (Post-test) 

7. u'Uiimfl'HU'n~1'VJn1~11'U~'U'Yl1~ClfJ~'i::V::nCll 12 n1.l~ll1 
S. 'Hn~m'i'Yl~ClfJ~n1.l~ll1~ 12 ~n~lJ~1fJ~1~fJfJn1Jlnm'i'Yl~ClfJ~ 

~1'U1'U 2 fI'U l'Hi1fJn~lJ~1fJ~1~~1'U1'U 19 fI'U IU'U'lflV 9 fI'U 

llCl::'HtY~ 10 fI'U 
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HhhllmlHhl~~lU ltnY ~ ltHY ltHY i'U 14 YJtJ1i'U Ifni' (SPSS version 14 for windows : Statistical 

" 
Package for the Social Science for The Microsoft Windows version 14) 111~1~VI'l ~~i1 

o 0 

Ie! I d " 
1. mmmJ (Mean) 1l"~ff1'U1UV~IU'UlJ11l':i~1'U (Standard deviation) 'lJtJ~'lJtJlqJ""l'lJffmHI'U~ 

ntJ'Uf11':i'l'1ll"tJ~ 11"~f11':i'l'11l"tJ~ffU1l1M~ 7 lm~11"~f11':i'l'11l"tJ~ffU1l1M~ 12 1'UnrilJ~ 1 1~'UmlJUn~ • 
o 0 

.:::. I d Q 0 "do .q 

'lJtJ~I't'lff'lf1V lm~I't'lffmU~ 1l,,~n"lJ'I'1 2 11l'UmlJ~1'U1'Uf111'1'1f1111'U1l'lJtJ~ l't'lff'lf1V 1l"~I't'lffl1ru~ u • u 

2. nn ilm1~M m1lJll U ':iU':i1'U'I'l1~I~V111 UU 11lJ1 1 ~tJlm VUl ViVUfl11lJll1l n~l~'lJtJ ~~11ll ~ V 

"l'lJffmHl'U~ 't'l"~~ 1'U ~1 ~ll"~~ 1'U 1'U n1':i 1~'U~tJ l'U.fl1V1'U n~ lJ~ 1 1~'U1l1lJU n~'lJtJ~I't'lff'lf1V ll"~l't'l ff 
o o 

'" , d 

l1ru~ 1l"~n"lJ'I'1 2 u • 
1~'U 1l1lJ ~ 1 'U 1'U fl11Vi n1l1'U 11 'lJtJ ~ 1 't'lff'lf1 V 11 "~l 't'l ffl1~ ~ ntJ 'U f11 ':i '1'111 "tJ ~ l1"~ nn 

.q" I , " .qd do " .c:I 
3. f11':i 11m 1~l1m1lJIl1l nll Nil U m 1 VfI 1l1V1Ti 'lJtJ~ lltJ" ltJ ffll l11 n't'lUm1lJllllnm~'lJtJ ~mm "V .. 

"l'lJffm H)'U~ 't'l"~~1'U ~1 ~ll"~~ 1'U 1'U n1':i 1~'U~tJ l'U.fl1v1 'U n~ lJ~ 1 1~'U1l1lJU n~'lJtJ~1't'lff'lf1V ll"~l't'l ff 
mih lm~nrilJ~ 2 1~'U1l1lJ~1'U1'Ufl11~n1l1'U1l'lJtJ~l't'lff'lf1V lm~I't'lffmU~ 

u • u 

4 . n1':i ilfl ':i 1~Mfl11lJll U ':i U ':i 1'U cJ 1lJl ~tJl U1 VU 1 Vi VUfl11lJ 1111 n~ l~'lJtJ ~~ 11ll ~Vff'lJfflJ':i ':i ()'U ~ . 
't'l"~~1'U~1~lm~~1'U1'Un1':il~'U~tJl'U ':i~l111~nrilJ~ 1 1~'UmlJUn~'lJtJ~1't'lff'lf1V lm~I't'lffl1W~ fiunrilJ~ 

• u • 

2 1~'U1l1lJ~1'U 1'U fl11~ n1l1'U1l'lJtJ~l't'lff'lf1V 1l"~1 't'lffl1~~ dJtJ 1~~lm ~vntJ'U n1':i'l'11l "tJ~I~'U~111U':i cJ 1lJ 



. 
<:I 

1JfIfI 4 

fll'J 1~ ml:rd' ~1~ fJ i¢i v11 fll'B fhn l1J 'J llJ;JtllHl ~Hl'Utl ~ f1 U 1~'W ~ ij ~ mY'Uffm 'J ()'W~'Utl~ f1~lJ1 fJ ou cu q q 

I " 'I 

v11n'Wfiijfl11~1l1'Hlr mn'W ntl'W flln'1~"tl~ mr~flln'l~"tl~ri'U~l"yfi 7 ll"~'H~~flln'~"tl~ri'um"yfi 12 

ijf1~lJ~lmh~fltl f1~lJ~ 1 1~'WmlJUf1~ ~l'Wl'W 18 fl'W ('lflfJ 10 fl'W 'H~~ 8 fl'W) f1~lJfi 2 1~'W1l1lJ 
~l'Wl'Wti'll~nl'H'W~ ~l'Wl'W 19 fl'W ('lflfJ 9 fl'W 'H~~ 10 fl'W) 1l1~"~i¢i1J111ml~,,y¢ilfJiu'JllmlJ 
• c$ • 1 '" ' • .1 ""'" i " ffll'Jll,u ltlff 'Vi ltlff ltlff ~'W 14 ntl'Jl'W ~ff (SPSS version 14 for windows : Statistical Package for the 

• "'" "iJ i. 1 Social Science for The Microsoft Windows version 14) 1l"~'Wl~"fll'Jl1ml~'H'Utll.J"lff'Wtl 'W,um'JN 

" u'J~f1tl1JmllJi1fJ~ ~~{j 

.d ~ d' , .c::1 , d 
lltl'W'Vl 1 fll'Jl1ml~'Hmm"fJ (Mean) lW~ffl'Wl1JfJ~I1J'WlJ1ll'Jjl'W (Standard deviation) 'Utl~ 

" , 
oU'tll.J"~'Wjl'W ;Jtll.J"~'UfflJ 'J'J () 'W~ 'Vi ~ ~ ~ 1'W fii ~1l"~~1'W 1'W fll'J 1~'W ~ tl1'W ntl 'W fll'J 'Vl ~"tl~ 'H ~ ~ fll'J'Vl ~"tl~ 

ri'U~l"y~ 7 ll"~'H~~fll'J'Vl~"tl~ri'u~ll"y~ 12 i'Wf1~lJ~ 1 1~'WmlJUf1~'Utl~l'Yitl'lflfJll"~I'Vitlm1i~ U"~f1~lJ 
• u • 

, , 
4 4 0 V do 4 

'Vl 2 1~'W1l1lJ1l1'W 1'W flll'Vl fll'H'W~'Utl~I'Vitl'lflfJll"~l'Yitlmu~ 
u 

'lI'lfJll"~l'Yitl'H~~ ll"~f1~lJ~ 2 1~'W1l1lJ~1'W 1'Wti'11~ nl'H'W ~'Utl~I'Vi tl'lfl fJll"~l'Yi tl'H~~ lrltl'Vi1JmllJlIllf1~l~ 
v11fll'J 1m fJ1Jl'nfJ1Jl~'W'JlfJ~i ~fJ11i lltlmtlff~ .. 

lltl'W~ 3 f1U11ml~"ymllJllU'JU'Jl'WillJ 'H~~fll'J'Vl~"tl~ri'U~l"y~ 7 ll"~'H~~fll'J'Vl~"tl~ 

ri'U~l"y~ 12 lrltl i ~~lm ~fJntl'W fll'J'Vl ~"tl~l ~'W~l11U'J i llJ 'J~'H11~ f1~ lJ~ 1 1~'W 1l1lJU f1~'Utl~1 'Vitl'll'lfJll"~ • , 
l'Yitl'H~~ n1Jf1~lJfi 2 1~'W 1l1lJ~1'W 1'W ti'llfi n1'H'W~'Utl~l'Yitl'lflmW~I'Vitl'H~~ 

lltl'W~ 4 fll'J II ff~~m lvlu'J~f1tl1Jfll'J lU~fJ'WIIU"~ff'UfflJ'J'J()'W~ 'Vi~~ ~1'W ~i ~ll"~~ 1'W 1'W fll'J 1~'W • 
~tl1'W ntl'Wfll'J'Vl~"tl~ 'H~~fll'J'Vl~"tl~ri'U~l"y~ 7 ll"~'H~~fll'J'Vl~"tl~ri'U~l"y~ 12 'Utl~ f1~lJ~ 1 1~'W . 
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, I I " q .c:t. .(, ~ , d ,., .4 

Vltl'\.l'rl 1 fllnlml:::'IH11llHW (Mean) U":::"1'l'UllHJ~l'UtJlJlmlltJ (Standard deviation) 'lJtl~'lJtll,!"'VltJlltJ 

;;tll,!"~'IJ"1'lJ~ HltJ::: mi~~ltJ~' t~tlltJll":::~ltJ1tJ fll';i1~tJ r1tltJ fll~ 'Yl~"tl~ mi~ fll~ 'Yl ~"tl~~U~1l"~ 7 

lm:::l1~~fll~'Yl~"tl~~U~ll1~ 12 'lJtl~fl~lJ~ 1 l~tJmlJUfl~'lJtl~l'Vlf1'lfltJll":::l'Vlf1l1tY~ l1":::fl~lJ~ 2 l~tJ 
~llJ~ltJ1tJ fi'11~ nll1tJ ~'lJtl~l 'Vlf1'lfl tJ1 1":::1 'Vlf1mu~ 

. 
'lYtl\jt1't11't1 

tl1~ (iJ) 

" 
llll1irfl an"fl1lJ) 

ri1tJ~~ (LC)ftJ~llJm) 

. 
'" 'illnm~l~'Yl 

tJ 

. . , ... 
(18 fl'\.l) 

, ... 
fH~JJ'rl 1 fltjJJ'rl 2 (19 fl'\.l) 

'!flU (10 fl'\.l) 't1W'I (8 fl'\.l) 
u 

'!flU (9 fl'\.l) 't1'Y'I (10 fl'\.l) 

- SO - SO - SO - SO X X X X 

39.60 7.11 43.38 5.37 43.00 6.16 42.60 6.42 

73.36 6.28 71.88 7.05 72.03 6.55 68.53 4.22 

168.51 6.03 163.66 7.13 169.50 8.05 159.20 5.73 

l1"1'~~;;tll,!"~tJ lltJ 'lJtl~fl~ lJ~ 1tlVl~ 1 ~tJn~lJ~ l~tJ~llJU fl~ n n~lJ~1tlVl~ 
, ", 

~ltJ1tJ 18 fltJ 111.j~l~tJ'lfltJ 10 fltJ l1":::l1tY~ 8 fltJ l'Vlf1'lfltJntl1~lll~tJ 39.60 TI llll1irfllll~tJ 73 .36 
. ". 

168.51 lC)ftJ~llJ~~ l'Vlf1l1tY~ntl1~lll~tJ 43 .38 TI llll1irfllll~tJ 71.88 

fi1"n1lJ lm:::nri1tJ"1' .. ~1ll~tJ 163.66 lC)ftJ~llJm l1":::nrilJ~ 2 1~tJ~llJ~ltJ1tJti'11~nll1tJ~ flrilJ~1tlVl~ • • . ". 
~ltJ1tJ 19 fltJ llU~l~tJ'lfltJ 9 fltJ l1":::l1tY~ 10 fltJ l'Vlf1'lfltJntl1~lll~tJ 43.00 TI llll1irfllll~tJ 72.03 

fi1"n1lJ 11,,:::nri1tJ"1'~1ll~tJ 169.50 lC)ftJ~llJ~~ l'Vlf1l1ill~ntl1tJlll~tJ 42.60 TI Jll1irfl111~tJ 68 .53 
.. tJ • 
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vn'n3~ 2 fl1l\l ~V riTt.Jl riV~I1JlJlJlm ~llJ '\Jtl~o\Jm.Hl""'\J""lJ'J 'H1lJ~ 'W"~~llJ~'l~~tl1lJl1f1~~llJ 1lJ m'J l~lJ ,'j ... • 

~tl1lJ ritllJmn'll1f1tl~ '\1"~m'J'Y111f1tl~ri'uml1'~ 7 11f1~'\1"~m'J'Y111f1tl~ri'U11111'~ 12 '\Jtl~nrilJl11 l~lJ . 

, 
l1a~fl11f1~tH)~ l1a~fl11f1~af)~ nf)'Ufl11f1~af)~ 

"'tJ .. ~ . 
P11l1th ty ~111f1 7 tYu~nHi 12 

- - -
X SO X SO X SO 

1. r1'MihnMlfJ (flfl.lm.lJ.) 26.41 1.31 26.51 1.27 26.56 1.24 

2. HlU1fl1 ('!IlJ .) 90.91 2.22 91.03 2.17 91.26 2.25 

3. '!if)Un':: ivlfl ('!IlJ .) 102.04 4.20 102.04 4.20 102.04 4.20 

4. t1~'!ilri1'U1fl1~f)n':: l'Vlfl .88 .05 .89 .05 .90 .04 

5. t1mlfl1'!iLfi''U~f) ·:n11111 85.50 6.77 87.70 5.17 87.10 4.72 
~ 

~W::~fl (fli',:j/'Ul~i) 

6. fl11lJr1'U hi1~~W::,r1 1 11 126.00 12.65 130.00 12.47 129.00 12.87 

umi'1~W::~fl (lJlJ.umYI) 

7. fl11lJr1'U lai1~~W::,r1111flalfJ 80.00 8.16 85.00 8.50 83.00 6.75 

r11~W::~fl (lJlJ .tJmn) 

tJ "0 rt ~ 8. L f)'!iL'!I'U~ ~lJ'U (%) 32.41 5.95 32.58 5.89 32.87 5.81 

9. n'lJ'!i'!iOfll'Vlfl1'!iHf)f)flciL11'U 31.95 1.29 31.30 1.38 30.88 1.39 

~,:j~~ (lJa .lflfl.l'Ul~i) 

1 O. 'Vln,:j,:jl'U~H~f)1'U(nhuflaf)~) 101.10 12.05 102.00 7.56 100.70 14.79 

11. ~1'U1'Ufl1'!iL~'U~f)1'U (ft'11) 6484.70 934.98 6589.50 391.89 6580.00 327.92 

I .c:t .d. I d QJ d 

12 n'llJ'Y1 1 l'Wt'I'lflV lJ fI11iWVl1'1flJlJ1f1mV 26.41 nn.Nn.lJ. 26.51 nn .l~'J.lJ. 11f1~ 26.56 nn .lm.lJ . . . 
~llJ~l~1J ~fll1il~V'Jtl1J1tl1 90.91 9ilJ. 91.03 9ilJ. 11f1~ 91.26 9ilJ . mmll~1J ~fll1il~v'Jtl1J",,~l'Wn 

102.04 9ilJ . 102.04 9ilJ . 11f1~ 102.04 9ilJ . mlJ~l~1J ~fll1il~VU~'Jlri1lJ1tl1~tl",,~1'Wn .88 .89 11f1~ 
, sJ sJ " 

.90 mlJ~l~1J ~fll1il~VU~'Jlm'Jlli'lJ'\Jtl~'I11'l~ 85 .50 flf~/lJll1 87.70 flf~ /lJll1 11f1~ 87.10 flf~/lJll1 

~llJ~l~1J ~fll1il~VmllJ~lJ lm1~'\Jw~'I11hiimi1'\Jw~~n 126.00 lJlJ .U'Jtl'Y1 130.00 lJlJ .U'Jtl'Y1 11f1~ 

129.00 lJlJ .'lhtl'Y1 ~llJ~l~1J ~fll1il~VmllJ~lJ lm1~'\Jw~'I11'l~flmmi1'\Jw~~n 80.00 lJlJ .U'Jtl'Y1 85 .00 

lJlJ .'l.htl'Y1 11f1~ 83.00 lJlJ.U'Jtl'Y1 mlJ~l~1J ~fll1il~mUtl{l~lJ~1'\JJ1lJ 32.41% 32.58% 11f1~ 32.87 % 
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30.88 IHl.If)f) ./'Wll1 mlJih~tJ iiThm~fJ'Yr~'':]':]l'W~l~~fYr'W 101.10 fi1ClllTHHl~ 102.00 fi1ClllTHHJ~ 

llCl:; 100.70 fi1Clllf1ClU~ 1IllJ"1~tJ iiTllm~fJ~l'Wl'Wf11':il~'W~Ul'W 6,484.70 flll 6,589.50 flll llCl:; 

6,580.00 flll mlJ"l~tJ 



~'fl1'U ri'fl'Um'J'Yl~Hltl'l 'I1"'lm'J'Yl~"'fl'l~U~l..1~ 7 l1"~'I1"'lm'J'Yl~"'fl'l~U~l..1~ 12 

~llJUf)~'IJ'fl'lI'YltY'I1~'l (~1'U1'U 8 fl'U) 

911 11th 
, 

l1a'lm1f1~1'18'1 l1a'ln11f1~1'18'1 n8Umnl~1'I8'I . . 
n11~nHi 7 n11~l~n 12 

- - -
X SD X SD X SD 

1. ~'lfihmlfntJ (nn./~'J . lJ . ) 26.11 .73 26.40 .81 26.63 .92 

2. nl1JltJ1 (CJllJ .) 88.35 2.19 88.40 2.28 88.42 2.31 

3. 'J81JfI':: 1'Yln (CJllJ .) 97.43 1.38 97.49 1.30 97.51 1.29 

4. tJ~'J1ri1'\.mmi8f1':: 1'Yln .90 .02 .90 .02 .90 .02 

5. tJ~'J1m'Jl"''U~8'1,.r110;)~f.U ::~n 85.50 4.11 87.25 2.19 87.38 2.83 
~ 

(fli''1/'U1n) 

6. fl11lJ~'U h-H~~f.U::,.r1 10;)ii1J 126.25 10.61 125.42 5.48 125.00 5.35 

~l~f.U::~n (lJlJ .1.h8'V1) 

7. fl11lJ~'U hn1~~f.U :: ,.r1 1 0;) 81 .25 6.41 81.66 11 .26 82.50 7.07 

fl~ltJ9i1~f.U::~n (lJlJ .11'J8'V1) 

11 o'd r1 ~ 8. I V'J1CJI'U~ ~lJ'U (%) 32.58 3.26 32.76 3.10 32.93 3.01 

9. fl'lJ'JHlmYlm'J1~88nojjlO;)'U 28.68 .96 28.58 .90 27.85 .80 

~'1"f~(lJ~ ./nn '/'U1fi) 

10.YI"'1'11'U~H9ivi'U (fn~llfl~V~) 96.75 8.99 102.75 7.01 98.88 6.45 

11. ~1'U1'Um'Jl~'U9i8i'U (0'11) 6317.88 582.36 6472.75 390.07 6443.75 529.87 

. 
I ~ .c:a .ct I .cI Q.I .::I 
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12 f)~lJ'Yl 1 l'YltY'I1ty'l lJ fl1lll"V~'l!''UlJ1''mv 26.11 f)f) ./~'J . lJ . 26.40 f)f) ./m . lJ . lm~ 26.63 f)f) ./m.lJ. 

~llJtil~lJ nfhlll~v'J'fllJm1 88.35 "lflJ . 88.40 "lflJ . 11"~ 88.42 "lflJ . mlJtil~lJ nfhlll~v'J'fllJC1'~ 1'Ylf) 

97.43 "lflJ . 97.49 "lflJ . lm~ 97.51 "lflJ. mlJtil~lJ n~m~~vv~'Jlri1'U1'fl11i'flC1'~ 1 'Yl f) .90 .90 11"~ .90 
~ ~ 

QJ .c:t QJ .ct 

87 .25 fl'J'l / 'Ul'Yl 11"~ 87.38 flH/'Ul'Yl 

~llJtil~lJ n~11ll~vmllJ~'Ulm1~'lJW~,r1i'il;jml1'IJW~~f) 126.25 lJlJ .U'J'fl'Yl 125.42 lJlJ.U'J'fl'Yl 11"~ 

125.00 lJlJ .U'J'fl'Yl mlJtil~lJ n~11ll~VmllJ~'Ulm1~'lJW~,r1i'ilflmV~1'IJW~~f) 81.25 lJlJ .U'J'fl'Yl 81.66 

.1 .1· '" "'. ".1" d "IIJ '" 
lJlJ.u'J'fl'Yl 11"~ 82.50 lJlJ .u'J'fl'Yl mlJ"l~lJ lJfl11\WV1u'fl'Jl"lf'U~ l'IJlJ'U 32.58% 32.76% 11"~ 32.93 % 

mlJtil~lJ n~llll~VC1'lJ'j'jt1m'Ylm'Ji~'fl'flf)~l'il'U~'l~~ 28.68 lJ" ./f)f) ./'U1Yi 28 .58 lJ" ./f)f)./'U1Yi 11"~ 
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27 .85 l.H'l .lnn .llJ1'Vi ~llJcll11lJ ~Tillll~fJ'Yi"~~1'\.J~i,*~'tl1'\.J 96.75 rn"l1f1"'tl~ 102.75 nl"l1f1"'tl~ 
11":; 98.88 rn"l1f1"'tl~ ~llJcll11lJ ~Tillll~fJ~1'\.J1'\.Jm 'H~'\.J~'tl1'\.J 6,317.88 nl1 6,472.75 nl1 lW:; 

6,443 .75 nl1 mlJcll11lJ 
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Vll11-:J~ 4 Tilll} ~tI ri1t.Hritl,mJ'UlJll1'J"ll'U '\m'l.,j'm.!"~'lJfflJ':j 'Hl'U:::: ~~'l'l1'U ~'~~t),l'UII "::::~1'U1'U nl'J" 1~'U 

~~),1'U ntl'Unl'J"'Vlflml'l 'H~'lnl'J"'Vlfl"tl'l1:YUflll1~ 7 1I"::::'H~'lnl'J"'Vlfl"tl'l1:YUflll1~ 12 'lJtl'lfl~lJVi 2 1~'U • 

~1l1th 
, 

'tfa'lm'l"~H'I~'1 'tfa'lm'l"~H'8'1 fl8l4m'l"~nnN 

NU~nM~ 7 
. 

NumMYi 12 

- - -
X SD X SD X SD 

1. fl'lfihnnmfJ (nfl.lm,U,) 26,85 1.08 26.69 1.05 26.33 1.03 

2. 'HJ1JLV1 ('11U .) 91.54 4,20 91.42 4.19 91.16 4.17 

3. 'HJ1Jn:: hm ('11U .) 103.79 5,15 103.58 5.23 103.36 5.21 

4. t1mT,huLV1~Vn:: lVlfl ,88 .04 .88 .04 .88 .04 

5. t1mlm'n~'U~V'IM111J 84.00 4.39 79.44 4.03 76.33 3.50 

" ~w::~n (fli''1 /'Ul~i) 

6. fl11Ufl'U in1191~W::M1 11JU1J 112.33 38.33 122.22 9.72 121.11 6.01 

fl1~W::~n(UUU:iVVl) 

7. fl11Ufl'Ul"M91~W::M111J 80.00 8.66 77.78 6.78 76.67 5.00 

fl"lfJfl1~W::~n (UU. U:iVVl) 

U "d rt '" 8. 1 V:iI'11'U91 ~U'U (%) 34.60 4.64 34.14 4.77 33.82 4.86 

9. n1J:i:iflIl1Vlfm141vvn~I1J'U 31.36 2.84 31.58 2.87 32.39 2.75 

~'1"l91(U"./nn'/'Ulli) 

1 O. Vl~'1'11'U~H~Vl'U (ninllfl"V~) 111.56 16.82 138.67 9.73 155,10 4.73 

11. ~1'U1'Um:iI~'U~Vl'U (n'11) 6764.11 488.57 7889.11 347.92 8180.22 348.47 

1I1lJ~1~U nTilm~tJ'jtlUm1 91.54 9flJ. 91.42 9flJ , 11":::: 91.16 9flJ . 1I1lJ~1~U nTillil~tI'J"tlUff::::l~fl 

103.79 9flJ. 103.58 9flJ. 11":::: 103.36 9flJ. 1I1lJ~1~U nTilm~mll1'J"lri1'Um1~tlff::::l~fl .88 .88 11":::: 
I ,.. Sol JI 

.88 1I1lJ~1~U nTilm~tlel1l'jlnl'J"I9i''U'lJtl'l'l11'~ 84.00 fli''l / 'U1Vi 79.44 fli''l / 'U1Vi 1m:::: 76.33 fli''l / 'U1Vi 

1I1lJ~1~U nTilm~tlmllJ~'Ul",,111'IJf.U::::'l11'~iiU~1'IJf.U::::-Wfl 112.33 lJlJ .U'J"tl'Vl 122.22 lJlJ.U'J"tl'Vl 1m:::: 

121.11 lJlJ.U'J"tl'Vl 1I1lJ~1~U nTilll}~tlmllJ~'U 1",,111'IJf.U::::'l11'~flmtl~1'IJf.U::::-Wfl 80.00 lJlJ .U'J"tl'Vl 77.78 

lJlJ.U'J"tl'Vl 1m:::: 76 .67 lJlJ . U'J"tl'Vl1l1lJ~1~U nTim}~tIlUtl{I~'U1I1'IJ11'U 34.60% 34.14% 1m:::: 33.82 % 

1I1lJ~1~U nTilm~tlfflJ':j'J"tlfl1~fll'j'~tltlfl~I~'Uff'lfffl 31.36 lJ" ./flfl ./'U1Vi 31.58 lJ"./flfl./'U1Vi 11":::: 
OJ • 
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. 
Il"~ 155.10 illmLfwfl~ ~ll.J~Wi'lI ~~1111~tJ~l'W1'\.Jfl1:iL~'\.J1ifl')'\.J 6,764.11 fll1 7,889.11 fll1 Lm~ 

8,180.22 fll1 ml.J~l~lI 
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~tl1'W ntl'Wf111'Yl~Hltl~ 'I1~~f111'Yl~Hm~tYU~lM~ 7 llrl~'I1~~f111'Yl~rltl~tYU~lM~ 12 

mlJ~l'Wl'Wflll~f\l'11'W~'\Jtl~L'Vm'l1tY~ (~l'Wl'W 10 fl'W) 

. 
'lJ{)~nri1Jli 2 1~1.J . 

911111h 
, 

l1K,unnl~nH).:j 
v 

fltlUfll'IYlfll'ltl.:j 111'1.:jfll'IYlfl'UI.:j . 
Htlm~Hi 7 

. 
Htlfll~n 12 

- -
X SO X SO X SO 

1. ~'Iri1lJ1"fllfJ (nn .lm .lJ.) 26.34 1.06 26.22 1.09 25.71 .84 

2. HI1.ml1 (CJ1lJ .) 86.99 5.81 86.87 5.80 86.76 5.62 

3. ltl1.Jn:: hlfl (CJ1lJ.) 94.92 4.95 94.87 5.01 94.73 5.05 

4, t1mlri1'Ultmivn:: hlfl .92 .04 .92 .04 .92 .04 

5. t1f1l1fllllri''U'IJV.:j'l11 1 ~ 81 .20 6.27 78.10 5.43 85.80 5.22 
~ 

'lJw::~n (fli'.:j/'U1~i) 

6. fI11lJ~'U hl1f1'IJW::'I11 1~U1.J 123.00 10.59 124.00 9.66 118.00 11.35 

~l'IJW::~n (lJlJ1htJ'Yl) 

7. fI11lJ~'U 1"l1f1'IJW::'I111~ 75.00 8.50 73.00 6.75 72.00 7.89 

fI"lfJ~l'IJW::~n (lJlJ. tlltJ'Yl) 

tl "d rt ~ 8.1 tJllCJ1'Ufi 'lJlJ'U (%) 35.91 5.27 35.85 5.34 35.56 5.40 

9. nlJlHlmViflllHvtJncj'h~'U 27.56 2.00 28.13 1.90 29.08 1.94 

\l.:jtl'" (lJ".lnn.l'U1n) 

I O. Vin.:j.:jl'U~1~~Vl'U(n1 "llfl"tJ~) 103.50 9.30 133.70 9.45 144.67 9.57 

11. ~1'U1'Ufllll~'U~Vl'U (0'11) 6613.10 439.53 7851.40 230.19 8125.20 378.45 

. 
, old .c:::. oI:i f oid OJ .eI 

12 f)~lJ'Yl 2 L'Wff'l1tlJ~ lJ mL\WfJ~'lf'WlJlr1f11fJ 26.34 f)f) ./m.lJ . 26.22 f)f) ./~1 . lJ. llrl~ 25 .71 f)f)./m .lJ. 

~llJ~l,r1J nTh1'il~fJ1tl1JLtll 86.99 9l'lJ . 86.87 9l'lJ. Url~ 86.76 9l'lJ. ~llJ~l,r1J nT1lL\1~fJ1tl1Jn~ 1'Wf) 

94.92 9l'lJ. 94.87 9l'lJ. llrl~ 94.73 9l'lJ . mlJ~l,r1J nT111'il~m)~11dl'WLtll~tln~ 1 'Wf) .92 .92 llrl~ .92 
~ ~ 

OJ d OJ old 

78.10 flH / 'Wl'Yl llrl~ 75.80 flH /'Wl'Yl 

~llJ~l,r1J nT111'il~fJmllJ,r'Wlm1~'\Jru~'I11'llUml1'\Jru~~f) 123.00 lJlJ.U1tl'Yl 124.00 lJlJ.U'.itl'Yl Url~ 

118.00 lJlJ ,U1tl'Yl ~llJ~l,r1J nT111'il~fJmllJ,r'W lr1~~'\Jru~'I11'llflmfJ~1'\Jru~~f) 75 .00 lJlJ .U1tl'Yl 73 .00 

lJlJ.U1tl'Yl llrl~ 72,00 lJlJ.U1tl'Yl mlJ~l,r1J nT1lL\1~mUtl{L~'W~1'\JiT'W 35.91% 35.85% llrl~ 35.56 % 

~llJ~l,r1J nT111'il~fJnlJ1HlfI1'Wf111',*tltlf)ciLll'W~~~~ 27 .56 lJrI./f)f) ./'W1Yi 28.13 lJrI ./f)f) ./'W1Yi UrI~ 



56 

29.07 lHl.If)f) ./'U1li 1I1lJih~1J n~lm~VYl~~ ':I1'U~H,jtrr'U 103.50 nl"lImH)~ 133.70 nlmlf1"'e)~ 

11":: 144.67 nlmlf1"'e)~ mlJ~l~1J n~lm~V~1'U1'Uf11 'jl~'U,j'e)1'U 6,613.10 011 7,851.40 011 11(1:: 

8,125 .20 011 mlHl1~1J 



57 

llCl~~1t.l1'U fl1'H~'U ~tll'U ntl'U fl1'.iV1~Cltl'l '\1tl'lfl1'.iV1~ Cltl'l ffU~l,.r~ 7 l1Cl~'\1 tl'l f11'.iV1~ Cltl'lffU~l,.r~ 12 

'lJtl'lflrllJl1 1 1~'U~llJUfl~'lJtl'lI'Y'1fl'll'lV (~1'U1'U 10 f1'U) • 

(nn .lm .lJ .) 

~f)'Um1 ('IIlJ .) 

~f)'Uff~ 1 Yin ('IIlJ .) 

t191nd1'Ulf)1~f) 

ff~ lYin 

~~'\1-h.:J1Jflflt! 

IllIJ lu 1J fl fl t! 

m~VI~fff)'U 

· . ~ t ..::t. <IS 

fl11lJflt!1~1 flt!f)'U ff1'U VlIl1t! f) 

~~"rh.:J1Jflflt! 

Il11J 1 'U 1J fl fl t! 
..I , 

fl11lJflt! 1~1 flt!f)'U ~~l111.:J 

~~l1il.:J1Jflflt! 

IllIJ1'U1Jflfl t! 
..I , 

fl11lJflt! 1~1 flt!f)'U ~ ~l111.:J 

· . 4 144 

fl11lJ fl t! l~ 1 flt! f) 'U ff1'U VI I l1 t! f) 

~~l1il.:J1Jflflt! 

Il11J 1 'U 1J fl fl t! 
... , 

fl11lJflt!1~ 1 flt! f)'U ~ ~l111.:J 

· . 4 I d 4 
fl11lJ fl t! 1 ~ 1 flt! f) 'U ff1'U VII l1t! f) 

t1mlm~ 1~'U'lJf).:J'I11 1 ~ ~~l1il.:J1Jflflt! 
~ 

'lJtu~~n (fli'.:J/'U1Yi) Il11J1'U1Jflflt! 

..a , d ... 
fl11lJ fl t! 1 ~ 1 fl t! f) 'U ff1'U VI I l1 t! f) 

SS 

43.32 

.45 

.11 

.34 

128.79 

.80 

. 12 

.68 

474.82 

.05 

6.21 

.05 

.06 

.04 

.02 

.03 

786.70 

92.67 

25.87 

66.80 

df 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

MS 

4.81 

.02 

.06 

.02 

14.31 

.04 

.06 

.04 

52.76 

.00 

.02 

.03 

.01 

.02 

.01 

.02 

87.41 

4.63 

12.93 

3.71 

F p 

3.0369 .07 

1.5869 .23 

2.06 1.00 

5.0564 .02* 

3.4850 .05* 



..; , 
VIl'Hrn 6 (IJItl) 

911111h 

fl11lJ~'W 1"M~'Iltu:: 

111 1 \l;:hJ~l'1ltu::~f) 

(lJlJ .1.hvVI) 

fl11lJ~'W 1"M~'Iltu:: 

111 1\lfHmJ~1'1ltu::~f) 

(lJlJ . U'l"VVI) 

.1 "d !'>! ~ 
luV'l"L"II'W~ l'lllJ'W (%) 

ffmHlflTrlf)1'l"1~ 

VVf)9iI\l'WrJ~rr~ 

(lJn ./f)f)./'W1~) 

YI~~~1'W~1 ~~V1'W 

(fi1nlLflnV~) 

~1'W1'Wf)1'l"I~'W~V1'W 

(~11) 

* p ~ .05 

'l":: 'wh~'!Jflfln 

fllfJ1'W'!J flfln 

d I oJ .a 
fl11lJfln 1"1 fl" V'W ff1'W VII 'H nv 

'l"::'H';h~'!Jflfln 

fllfJ1'W'!J flfln .. , 
fl11lJflm~lflnV'W'l"::'H11.:J 

. , 
.o:!I f .:s Cf 

fl11lJfl"1~lflnV'Wff1'WVll'HnV 

'l"::'H':h~'!Jflfln 

fllfJ 1 'W'!Jflfln .. . 
fl11lJfln 1"1 fl" V'W 'l"::'H 11.:J 

d I .d <15 

fl11lJfln 1~ I fln V'W ff1'W VII 'Hn V 

'l"::'Hl1.:J'!Jflfln 

fllfJ1'W'!J flfln .. , 
fl11lJfln1~lflnV'W'l"::'H11.:J 

...4 t .d .o:!I 

fl11lJ fl"l~1 flnv'W ff1'W Vll'Hn V 

'l"::'H 11.:J'!Jfl fl" 

fllfJ1'W'!J flfl " .. . 
fl11lJfln1~lflnV'W'l"::'H11.:J 

.d I d-a 
fl11lJ fl n 1" I fl" V 'W ff1'W VII 'H" V 

'l"::'Hl1.:J'!Jflfl" 

fllfJ1'W'!J flfln .. , 
fl11lJfl"1~lflnV'W'l"::'H11~ 

. , 
4 I .o:::t 4 

fl11lJ fl"l~ I flnv'W ff1'W VII 'Hn V 

SS 

3950.00 

466.67 

86.67 

380.00 

1253.33 

533.33 

126.67 

406.67 

934.01 

3.23 

2.71 

.52 

47.36 

8.10 

5.82 

2.29 

1049.20 

3112.00 

372.20 

2739.80 

df 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

4721962.53 9 

5562802.67 20 

67184.60 2 

MS 

438.89 

23.33 

43.33 

21.11 

139.26 

26.67 

63.33 

22.59 

103.78 

.16 

1.36 

.03 

5.26 

AI 

2.91 

. 13 

116.58 

155.60 

186.10 

152.21 

524662.50 

278140.13 

67184.60 

5495618.07 18 5495618.07 

58 

F p 

2.05 .16 

2.80 .09 

47.1374 .00* 

22.8883 .00* 

1.22 .32 

.11 .90 
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. . 
Vi 12 '\Jfl.:Jf)~lJVi 1 mf1'Jj'ltJ ~ ijmlri1'Ulfl1~mn~ I'Y'1f) ij~';jlf11';jL~'U'lJfl.:J'I11h'\Jw~-Wf) LUfl{L~'U~ 

''\JlJ'U U~~fflJ';j';j()m'Y'lf)l';i '~flflf)~L'iJ'U~ .:J'l'" ~mllJU~f)~l.:Jfl'Ufl~l.:J~,rmYlr1ty'Y1Nffi1~~';j~,rU .05 U~ 

Lrlm.11lJ1LU1 tJULVitJUL~'U ';jltJ~1 "'tJ1~'\Jfl.:JUfl ~lflff~ lli'Y'luil~mllJ U~ f)~1.:J fl'U fl ~N~,rmhr1ty'Y11.:Jffi1~~ 
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9l1'N~ 7 fl1:i11ml~'I1mllJll,j 'nJn14'Y11~l~ tJ111iJiJ1~cil'IJtl~.,j'tll.! "~'IJ~lJ':j 'Hl14~ 'Vl"~~114~' ,*~tl114 
lm~~l14 114 fl1:i 1~14 ~tl114 ntl14 flWY1~" tl~ 'H "~flU 1'1~ "tl~-ff,j~l'11~ 7 lm~'H"~ fl1:il'1~ "tl~-ff,j~l'11~ 12 

'lJtl~fl~lJli 1 l~ml1lJ,jfl~'lJtl~l'Vlf'f'HtiJ~ (~114114 8 fl14) 

~ ... 
fl'lfUlJ1~mfJ 

(nn ./m .lJ.) 

HI1.ml1 ('lIlJ.) 

'IV1.H"~ hw ('lIlJ .) 

~1I'Ilri1'U1V19iV 

n~hw 

'I~'I1il.:J'l.Jflfl~ 

fl1fJ1'U'l.Jflfl~ 

'I~'I1il.:J'l.Jflfl~ 

fl1fJ1'U'l.Jflfl~ 

'I~'I1il.:J'l.Jflfl~ 

fl1fJ1'U'l.Jflfl~ 

'I~'I1il.:J'l.Jflfl~ 

111fJ 1 'U 'l.J fl fl ~ 

~mlm'Il~'U'\JV.:J'I1111J 'I ~ 'I1il.:J'l.Jflfl~ 
~ 

'\Jtu~~n (flr.:J/'Ul~) 111fJ1'U'l.Jflfl~ 

SS 

13.55 

1.78 

1.08 

.69 

107.13 

. 15 

.04 

. 11 

36.69 

. \3 

.03 

.09 

.01 

.04 

8.33 

.04 

154.96 

70.00 

17.58 

52.42 

df 

7 

16 

2 

14 

7 

16 

2 

14 

7 

16 

2 

14 

7 

16 

2 

14 

7 

16 

2 

14 

MS 

1.94 

. 11 

.54 

.05 

15.30 

.01 

.02 

.01 

5.24 

.01 

.01 

.01 

.01 

.00 

.00 

.04 

22 .14 

4.38 

8.79 

3.74 

F p 

10.9515 .00* 

2.4706 .12 

2.4159 .13 

.1489 .86 

2.3482 . \3 



. ... , 
~lnnl 7 (~t) 

;11111.11 

f111lJ¥iu1f111¥l'llW:: 

1111~ii1J¥i1'1lW::~fl 

(lJlJ .1.h"V'Yl) 

f111lJ¥iu1f111¥l'II W:: 

111 1~!'Ifl1V911'1lW::~fl 

tlm Hlfllfj fl1:i 1 ~ 

VVfl~I~U~~ll~ 

(lJfI./flfl./U1~ ) 

fjii~~lU~1 ~~V1U 

(nhu!'lflv~) 

~lU1Ufl1:iI~U~V1U 

(~11) 

* p ~ .05 

:i:: 'wh~1J!'I!'IfI 

fllV1U1J!'I!'IfI 

.<I • 
f111lJ!'Ifl1~ L!'IfI VU:i::'H 11~ 

.4 I .d .4 

f111lJ!'Ifl1~I!'1f1 VU tl1U 'Yll 'HflV 

:i::'H':h~1J!'I!'IfI 

fllV1U1J!'I!'IfI 

4 t .d .4 

f111lJ!'I fl1 ~ 1!'1 fI VU tl1U 'Yll 'H fI V 

:i::wh~1J!'I!'IfI 

fllV1U1J!'I!'IfI 

. . 
4 , .c::t .a 

f111lJ!'Ifl1~I!'1f1 VU tl1U 'Yll 'HflV 

:i::'H11~1J!'I!'IfI 

fllv1u1J!'I!'IfI 

.a I .c:i .a 
f111lJ!'Ifl1~I!'1f1 VU tl1U 'Yll 'HflV 

:i::'H11~1J!'I!'IfI 

fllv1u1J!'I!'IfI 

fl1:i'Yl~tlV1J 

4 I .c:i 4 
f111lJ!'Ifl1~ 1!'1f1VU tl1U 'Yll 'HfI V 

:i::'H11~1J!'I!'IfI 

fllV1U1J!'I!'IfI 

.4 , .c:i ..:!II 

f111lJ!'Ifl1~I!'1f1 VU tl1U 'Yll 'HM 

SS 

729.17 

466.67 

8.33 

458.33 

1133.33 

400.00 

8.33 

391.67 

204.58 

1.14 

.48 

.66 

17.07 

1.45 

1.14 

.31 

1267.29 

2525.33 

180.25 

2345.08 

3958039.83 

7921002.67 

606256.00 

7314746.67 

df 

7 

16 

2 

14 

7 

16 

2 

14 

7 

16 

2 

14 

7 

16 

2 

14 

7 

16 

2 

14 

MS 

104.17 

29.17 

4.17 

32.74 

161.90 

25.00 

4.17 

27.97 

29.23 

.07 

.24 

.05 

2.44 

.09 

.57 

.02 

181.04 

157.83 

90.13 

167.51 

7 565434.26 

16 495062.67 

F 

.1273 

.1489 

5.0595 

25.8264 

.5380 

2 303128.00 .5802 

14 522481.90 

61 

p 

.88 

.86 

.02· 

.00· 

.60 

.57 
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1l1fllll'H:)~ 7 1L~~':)11 r1UtJfl1'.i'Vl~"U':) 'I1"':)fl1'.i'Vl~"U,:)~U~l"'~ 7 1L"~'I1"':)fl1'.i'Vl~"U,:)~U~l'" 

~ 12 "U':)fl~:IJ~ I lYifl''I1tY.:) ~ ~'lfij:IJ1"fl1f.J lUU{lcitJlIi"lJtJ lm~~:IJ'.i'.ifl.fllYifl1'.i'~UUflc)fllltJ~':)'l~ 

1LlIfl~l.:)ntJmh.:)~'I1mYlrlW'Yll.:)~(1~~'j~~U .05 1L~lrlm11:IJ11mf.JU1Yif.JU1~tJ'j1f.JTii~f.J11l"U':)1LU"m~~ il.l 
u ~ 
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\'l"N~ 8 m'J11ml~l1mllJlllhun'UIIUulflJl'\JV'I.,j'VlJ"lf'U!1'U'VllH"~'J1'Y1tJ1 "l'IJtYlJ'jHI'U~ .... ~'1'11'U 
~'~~Vl'Ulm~~1'U1'Um'Jl~'U~Vl'U tiV'Um'J'Vlfl"V'I '\1~'1m'J'Vlfl"V'IffUflll1~ 7 1I"~'\1~'1m'J'Vlfl"V'I 
ffUflll1~ 12 'lJV'If)~lJ~ 2 1~'UmlJ~1'U1'Uti'11~til'\1'Ufl'IJV'I1""f1'1flV (~1'U1'U 9 f1'U) 

'" .. "'b'tJ lJ1tl fl1 V 

(nn ./~·.i.lJ . ) 

'!itl1.Jltl1 ("lflJ.) 

tim1ri1tJlt)1~tl 

ff::ivm 

'!i ::lr),.:nJflfltl 

111vitJ1Jflfltl 
... , 

fI11lJ f1tl1" 1 f1tltltJ '!i ::'I-111~ 

4 I .d 4 

fI11lJfltl1"1 f1tltltJ ff1tJ 'VI1'I-1tl tl 

'!i::'I-1-h'l1Jflfltl 

111vitJ1Jflfltl 

.d I .d 4 
fI11lJ 1'1 tl1" I f1M tJ ff1tJ 'VII '1-1 tl t) 

'!i:: '1-111'1 1Jflfltl 

111vitJ1Jflfltl 
... , 

fI11lJfltl1"1 f1tltltJ '!i::'I-111'l 

. . 
.4 I .cI 4 

fI11lJ 1'1 tl1" 11'1 tl tltJ ff1tJ 'VI 1'1-1 tl tl 

'!i::'I-111'l1Jflfltl 

111vitJ1Jflfltl 
... , 

fI11lJfltl1~1 f1tl tltJ '!i::'I-111'l 

4 , .d <4 

fI11lJfltl1"1 f1tltltJ ff1tJ 'VI1'I-1tl tl 

ti~nfl1'!ilfi'tJ'lJtl'l'l11 i ~ '!i::'1-111~1Jflfltl 
~ 

'lJw::lin (f1i''l/tJ1~i) 111vitJ1Jflfltl 
... , 

fI11lJfltl1"1 f1tltltJ '!i::'1-111~ 

. . 
4 , q 4!1 

fI11lJfltl1"1 f1tltltJ ff1tJ 'VI1'I-1tltl 

SS 

26.38 

.43 

.23 

.20 

422.78 

.87 

.71 

.16 

647.27 

1.50 

.85 

.65 

.04 

.00 

2.22 

.00 

210.52 

439.33 

267.63 

171.70 

df 

8 

18 

2 

16 

8 

18 

2 

16 

8 

18 

2 

16 

8 

18 

2 

16 

8 

18 

2 

16 

MS 

3.30 

.02 

.12 

.01 

52.85 

.05 

.36 

.01 

80.91 

.08 

.42 

.04 

.04 

.00 

.00 

.00 

26.31 

24.41 

133.81 

10.73 

F p 

9.1074 .00* 

35.2661 .00* 

10.3258 .00* 

.4706 .63 

12.4694 .00* 



, ... , 
m'lN'YI 8 (fl6) 

9111111'1 

tn1lJ~'U 1nlT~~W:: 

111 1~ihJ~1~W::lifl 

(lJlJ. U'.itl'Yl) 

tn1lJ~'U 1tllT~~w:: 

111 1~Tltl1tJ~1~W::lifl 

(lJlJ .U'.itl'Yl) 

.1 .. d ~ ~ 
lutl'.iI9f'U~ l~lJ'U (%) 

t'l'lJ'.iUlfllVlfll'.i';; 

tltlfl~I~'U"l~"l~ 

(lJ tl ./fl fl ./'U 1~i) 

V1n~~1'U~1 ,*~tl1'U 

(in tlll Tl tl tl ~) 

~1'U1'Ufll'.il~'U~tl1'U 

(/111) 

• p ~ .05 

'.i::whn~Tlfm 

flltJ 1'U1JTlTltl 

.4 t ..d .a 
tn1lJ Tl tl1 ~ I Tltl tl 'U t'l'1'U 'Yll '11 tl tl 

'.i::'H11~1JTlTltl 

flltJ1'U1JTlTltl 

, . 
.a I Q .a 

tn1lJTl tl1~1 Tltltl'U ff1'U 'Yll'Htl tl 

'.i::w:h~1JTlTltl 

flltJ1'U1JTlTltl 

..\ , 
tn1lJTltl1~1 Tltl tl'U '.i::'H 11~ 

fll'.i'Yl~fftll.J 

4 I ,d .a 
tn1lJTltl1~1 Tltl tl'U ff1'U 'Yll 'Htl tl 

'.i::'H11~1JTlTltl 

flltJ1'U1JTlTltl 

..\ , 
tn1lJTl tl1~1 Tltltl'U '.i::'H 11~ 

..A , .J 4 
tn1lJ Tltl1 ~ I Tl tl tl'U ff1'U 'Yl1'H tl tl 

'.i::'H11~1JTlTltl 

flltJ1'U1JTlTltl 

..\ , 
tn1lJTltl1~ITltl tl'U '.i::'H 11~ 

. . 
.o!I I ..:t 4 

tn1lJ Tl tl1 ~ I Tl tl tl 'U ff1'U 'Yll '11 tl tl 

'.i::'H11~1JTlTltl 

flltJ1'U1JTlTltl 

..\ , 
tn1lJ Tl tl1 ~ I Tl tl tl 'U '.i::'H 11~ 

4 , d 4 
tn1lJTltl1~1 Tltltl'U ff1'U 'Yll'Htltl 

SS 

6257.33 

7076.33 

528.22 

6539.11 

666.67 

400.00 

66.67 

333.33 

541.69 

4.35 

2.78 

1.58 

190.03 

3.78 

2.78 

1.00 

1997.63 

7358.67 

5602.07 

1756.59 

df 

8 

18 

2 

16 

8 

18 

2 

16 

8 

18 

2 

16 

8 

18 

2 

16 

8 

18 

2 

16 

1322791.41 8 

12485720.00 18 

10067224.07 2 

2418495.93 16 

MS 

782.17 

392.63 

264.11 

408.69 

83.33 

22.22 

33.33 

20.83 

67.71 

.24 

1.39 

.10 

23.75 

.21 

1.39 

.06 

249.70 

408.81 

2801.04 

109.79 

165348.93 

693651.11 

64 

F p 

.6462 .54 

1.6000 .23 

14.0757 .00· 

22.24 .00· 

25.5134 .00· 

5033612.04 33.3008 .00· 

151155.99 
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~l1nm~i1-:J~ 8 llfffl-:J'll ntl'\.Jnn'VIfl~tl-:J 'I1~-:Jm'J'VIfI~tl-:J~Uml1~ 7 l1~:;'I1~-:Jnn'VIfl~tl-:J~Uml1 

~ 12 '\Jtl-:Jn~1J~ 2 n i'lfu1J1~mtl 'JtlU1tl1 'JtlUff:;lvW 'el~'Jlm'JI~U'\Jtl-:J,r1i~'\Jru:;-wn IUtl11~U~ 

i '\JiJu ffmHI.fl1Vi nn i~tltl neil ~u ff -:Jfffl Vi ~-:J-:J1U ~H/91tllUll~:;~lU 1U nn I~U91tllU 11~n911-:J nUtldl-:Jn 

. 
"" 'VI 8 - 15 

" . 
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. . 
fl11Nn 9 N"f111'Yl1l~H)'lJmllJLI~fl~VI1~,.dl.:Jf1m:1~tJ~'lfihJ1"f11tJ (flfl .lm .lJ .) ll1tJiii'\Jtl.:JLltl"nn,.~ 

'\Jtl'lflrilJ~ 2 1~'U~llJ~l'W1'U ti'TJ~ f11'11'U lI'\Jtl.:Jl'YifY'lfltJ • 

26.85 

26.85 

26.69 

* p ~ .05 

. .. 

26.69 

.16* 

(P = .02) 

""'.1 ' 12 tTuVll'l1 

26.33 

.52* 

(P = .00) 

.36 

(P = .26) 

1l1fl~nNYi 9 LI~1I.:Jl1 f11m~tJf11m~tJ~'lfillJ1"f11tJ ntl'Uf111'Yl1l"tl'ln'IJml.:JflWY111"tl.:J 

ffU1l1M~ 12 ",,~ntl'Uf111'Yl1l"tl.:Jn'IJml.:Jf111'Yl1l"tl.:JffumM~ 7 "~fl~l.:Jn'UmjN~t!mhflW'Yll.:J~ii~~ 
u 

'YlllM.:JffU1l1M~ 12 (X = 26.33 flfl .lm.lJ .) LI"~'I1"'1f111'Yl1l"tl.:JffU1l1M~ 7 (X = 26 .69 flfl .lm .lJ .) 

~.:Jfll1'l1".:Jf111'Yl1l"tl.:JffUmM~ 12 (X = 26.33 flfl .lm .lJ .) 
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, , 
Vl11Nn 10 r-mm'j'l'1~nH)Um1lJ!1~fl~1.:J'j~'I1 '-h.:J~ml~tJ'H)UItl1 (9flJ .) l~tJiti'Utl.:J!1mmH"~ 'Utl.:Jfl~lJYi 2 

1~'U mlJ ~ l'U 1 'U ti'11~ nl '11 'U ~ 'Utl.:Jl 'Vl ff'b'l tJ 

91.54 91.42 

91.54 .12* 

(P = .02) 

91.42 

* p ::; .05 

'I1a'lfl1''jYl~Dt)'1 

12 utJ~nt 

91.16 

.38* 

(P = .00) 

.27* 

(P = .00) 

'illfl~l'jl.:J~ 10 !1'i.Y~.:J1l ~lm~mtlUItl1 ntl'Ufll'j'l'1~"tl.:Jtiuml.:Jm'j'l'1~"tl.:JtYU~l..1~ 12 !1"~ 

ntl'U fll'j'l'1~"tl.:Jtiu ml.:J m 'j 'I'1~"tl.:JtYU~l..1~ 7 lW~'I1"'.:J m'j'l'1~"tl.:J tYU~l..1~ 7 tiu '11 "'.:J m'j'l'1 ~"tl.:JtYU~l..1 

~ 12 ~mllJ!1~fl~l.:Jti'Umjl.:J~,rmllriw'l'11.:J'i.Y(l~~'j~"U .05 1~tJ~lm~tJ'jtlUItl1ntl'Um'j'l'1~"tl.:J 
" 

(X = 91.54 9flJ.) ~.:Jfl1l'l1"'.:Jfll'j'l'1~"tl.:JtYU~1..1~ 12 (X = 91.16 9flJ ,) !1"~'I1"'.:Jm'j'l'1~"tl.:jtYU~l..1 

~ 7 (X = 91.42 9flJ .) ~.:jfl1l'l1"'.:jm'j'l'1~"tl.:jtYum..1~ 12 (X = 91.169flJ.) 
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VlnN~ 11 ~"fll)'Yl~"H)UmllJll~n~l.:J)~'I1 'h:J~ml~fJ 'H)Uff~ Ivm (9flJ .) l~fJl1i'IJtl.:Jlltlmtlff~ 'lJtl.:Jn~lJ 
~ 2 1~'UmlJ~nn'Uti'11~fh'l1'l.J~'lJtl.:J1Vjf'l''lflfJ 

fll'j'YI~t'lij-.1 

V.I J 
7 l:rum'H 

103.97 103.58 
, 

f)ij 'U fl1 '.i 'VI ~ fHl-.1 103.97 .21 * 

(P = .04) 

103 .58 

* p ~ .05 

'Ha.:Jfll'j'YI~t'lij.:J 

12 nU~l~ 

103.36 

.43* 

(P = .00) 

.22 

(P = .07) 

1l1nm)1.:J~ 11 llff~.:J ';h ~lm~fJ)tlUff~ lVjn ntl'Ufll)'Yl~"tl.:JflUmi.:Jfll)'Yl~"tl.:J~1.J~l..1~ 7 lm~ 

ntl'U fll)'Yl~"tl.:J flU 'I1".:J fll) 'Yl~ "tl.:J~1.J~ll..1~ 12 ~mllJll~ n~H fl'U mil.:J ~'I!mYlri'tu'Yll.:J ff~~lh~~u .05 
" 

1~fJ~1ll1~fJ'.itlUff~lVjn ntl'Ufll)'Yl~"tl.:J (X = 103 .97 9flJ .) ff.:Jn11'11".:Jfll)'Yl~"tl.:J~1.J~1l..1~ 12 (X = .. 
103 .58 9flJ .) ll"~'I1".:Jfll)'Yl~"tl.:J~1.J~l..1~ 7 (X = 103 .58 9flJ .) ~.:Jn11'11".:Jfll)'Yl~"tl.:J~1.J~1..1~ 12 

(X = 103.36 9flJ. ) 
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. . " 
Vll'nrfl 12 ~"'lfll'j'Yl1HH)1Jf111lJU'llnl9il.:J'j~'l1 'hHhl'il~mj'll'jlfll ·H~'Ulh'1l'Uw~Yrn (fli'.:J /'U1Yi) 'Utl.:J ll1t1 . . 
.c..et .et ' .d.c:::.. 0 "do 

11i 'Utl.:JUtlClltltYlI 'Utl.:J nCllJ'Yl 2 ll1'U'lIllJ1l1'U1'U fll1'Yl fll'l1 'UlI'Utl.:Jl 'YH'I''lfltl . 

rl m.t fl1 'j n ~ltl fI 'I 't1 a'l fl1 'j mUl fI'I 

* p ~ .05 

. 
'" 1l1n'll1'jl.:J'Yl 

84.00 

84.00 

79.44 

7 iJtlm~ 

79.44 

4.56* 

(P = .00) 

't1 a'l fl1 'j n ~ltl fI'I 

12 iJtlm~ 

76.33 

7.67* 

(P = .00) 

3.11 

(P = .15) 

d 1 Q,I 'd 

12 lJf111lJU'lln'll1.:Jn'Utltll.:JlJ 

umYltlUl'V11'1tYil~~'j~~1J .05 ll1t1~11'il~mj'll'jlfll'jl~'U'l11'1l'Uw~Yrn rltl'UnW}"lICltl.:J (X = 84.00 
" 

fli.:J / 'U1Yi) tY.:Jn11'l1~.:Jfll'j'YlllCltl.:JffU1l1M~ 12 (X = 76 .33 fli.:J /'UlYi) UCl~'l1~.:Jfll'j'YlllCltl.:JffU1l1M~ 7 
" -" ,'" 

(X = 79.44 fli'.:J / 'U1Yi) tY.:Jn1l'\1~.:Jfll'j'YlllCltl.:JffU1l1MYi 12 (X = 76 .33 fli'.:J /'U1Yi) 
" 
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fI1"n:J~ 13 r"mm'j'YI~~H)UmllJll~fl~VI'j~l'l'h~Tilm~tJ!1JtJ{lci'W~i'\Ji1'W (%) 1~tJ11i'\JtJ~lltJ"ltJff~ '\JtJ~ 

flrilJ~ 2 1~'W mlJ~l'W 1'W ti'11~ nTI1 'W ~'\JtJ~l'V'lfl'lfltJ . 

34.60 34.14 

34.60 .46* 

(P = .03) 

34.14 

* p ~ .05 

't1a.:jfll'iYl~Utl.:j 

12 tTtI~n1 

33.82 

.78* 

(P = .00) 

.32 

(P = .06) 

~lflm'jN~ 13 llff~~'h fhm~mtltJ{lci'W~i'\Ji1'W ntJ'Wm'j'YI~"tJ~nU'l1ft~m'j'YI~"tJ~tYumM 

~ 7 ll"~ntJ'Wfl1'j'YI~"tJ~nU'l1ft~m'j'YI~"tJ~tYU~lM~ 12 ~mllJll~fl~l~n'Wmh~~umYlfi'\!1'Y1l~ff(l~~ 

'j~~U .05 1~tJTi1ll1~mutJ{lci'W~i'\Ji1'W ntJ'Wfl1'j'YI~"tJ~ (X = 34.60 %) ff~fl11'11ft~fl1'j'YI~"tJ~ .. 
tYU~lM~ 12 (X = 33.82 %) lm~'I1ft~m'j'YI~"tJ~tYUmM.y; 7 (X = 34.14 %) ff~fl11'11ft~m'j'YI~"tJ~ .. 
tYU~lM~ 12 (X = 33.82 % ) 
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\ll,.n3~ 14 ~Hl fl1'j'YI~~"'tllJ fl11lJ L1~ fwil.:] 'j ~ '\1 iVIT11111 ~ mYlJ'j 'H).f1l'YHll 'j 1 ~m) fl9fl ~'\.HY.H"~ (lJ" .Iflfl .llJl'Yi) '" . 
1~tJ1ti~tJ':]L1tJ"mff~ ~tJ':] mi lJli 2 l~h.J~llJ~l'\.r)'W fi'11~nl'\1'W~~tJ':]1'Vlrr'b'1 tJ . 

V.I J 
7 j;fu~n' 

31.36 31.58 

31.36 .22* 

(P = .01) 

31.58 

* p ::; .05 

'\1a'lfl1'jYl~a6'1 

12 utl~lli 

32.39 

1.03* 

(P = .00) 

.81 * 

(P = .01) 

~lfl~1'j l':]~ 14 L1ff~.:]il T11111 ~ tJfflJ'j'j (l.f11'Vl fl1'j 1 ~tJtJ fl9fl ~'Wff .:]ff~ ntJ'W fl1'j'YI~"tJ.:] nlJ'\1 "'.:] 
OJ • 

f1l'j'YI~"tJ':]ffUm",~ 7 L1"~ntJ'W fl1'j'YI ~"tJ.:] nlJ'\1 "'.:] fl1'j 'YI~"tJ':]ffU~l"'~ 12 ~fl11lJL1~ fl~l.:]n'W"tI fil':]~ 

,:rtJfflTlru'YI1':]ff(1~li'j~1i'lJ .05 1~tJT11111~tJfflJ'j'j(l.f11'Vlfl1'jl~tJtJfl9fl~'Wff':]ff~ ntJ'Wfl1'j'YI~"tJ.:] (X = 
" '" . 

31.36 lJ" .Iflfl .l'Wlli) ~lfli1'l1"'':]fl1'j'YI~''tJ':]ffUm",~ 12 ( X = 32.39 lJ" .Iflfl .l'Wlli) L1"~'\1"'':]f11'j 

'YI~"tJ':]ffU~l"'~ 7 (X = 3l.58 lJ" .Iflfl .l'Wlli) ~lfli1'l1"'':]fl1'j'YI~''tJ':]ffU~1'''~ 12 (X = 32.39 
.,. 

lJ" .Ifl fl .l'W 1'YI) 



, 
do ,do .c. 0 "dO 

reH"~ 'tItJ..:jf1~lJ'YI 2 1~,\Hl1lJ~1'W1'Wf111'Y1f11'11'W~'tItJ..:jl'Ym'lflt1 

nmm Wn~i;H)-3 ,.,K-3fll'.i'rl~ 1;U)-3 

7 ilum..t 
111.56 138.67 

111.56 27.11 * 

(P = .00) 

138.67 

* p ~ .05 

,.,K-3fll'.i'rl~aM 

12 ilU~l..t 

155.10 

43 .54* 

(P = .03) 

16.43 

(P = .25) 
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~1f1~111..:j~ 15 llff~..:jl1 Tllm~tlYl"..:j..:jl'W~'~~tJ1'W titJ'Wf11'j'YI~~tJ..:jf)U'I1"..:jf11'j'YI~~tJ..:j 

ffU~l...t~ 7 l1~~titJ'W f11'j'YI~~tJ..:j f)U 'I1"..:j f11'j'YI~ ~tJ..:jffU~l...t~ 12 ihnllJll~ f1~1..:j f)'W tJ~l..:jljtJmhTity'Yl1..:j 

ffil~~'j~,ru .05 l~tlTlml~tlYl"..:j..:jl'W~'~~Wl'W titJ'Wf11'j'YI~~tJ..:j (X = 111.56 fil~l1Tl~tJ~) ~1f111 

'I1"..:jf11'j'YI~~tJ..:jffU~l...t~ 12 (X = 155.10 fi1mlTl~tJ1) l1~~'I1"..:jf11'j'YI~~tJ..:jffU~l...t~ 7 (X = 

138.67 fi1~l1Tl~tJ~) ~1f111'11"..:jf11'j'YI~~tJ..:jffUm...t~ 12 (X = 155.10 fihllTl~tJ1) 
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9ll'lH~ 16 rlftfi1)"1'1~HH)UmllJl1~n~1-:J)"~'H 'hHhm~V~llJ1lJfi1)"1~lJ~~:rrlJ(fll1) IllV11l"u-:JI1Uftmff~ 

"U-:Jf1~lJ~ 2 1~lJmlJ~llJ1lJfll1~nl'HlJll"U-:Jl'Vlf1'lflV 

* p ~ .05 

rlf)'\.jfll'i'YI~H'f)'1 'Ha'lfll'i'YIYltlf)'1 

7 ntlYl1~ 

6764.11 7889.11 

6764.11 1125* 

(P = .00) 

7889.11 

8180.22 

. 

'Ha'lfll'i'YIYlt'lM 

12 ntlYl1~ 

8180.22 

1416.11 * 

(P = .00) 

291.11 * 

(P = .03) 

'illnm)"HVi 16 I1ffll-:Jl1 fhm~V~llJ1lJfi1)"1~lJ~UllJ nUlJfi1)"l'1llftu-:JnUmi-:Jfi1Tl'1llftU-:J 

ffU1l111~ 7 llft~nUlJfi1)"1'11lftu-:Jnumi-:Jfi1)"1'11lftU-:JffU1l111~ 12 ~mllJl1~n~HnlJU~l-:J~t!Vrilfi'rul'11-:J 
u 

fffi~~)"~llu .05 illVfllm~V~llJ1lJfi1)"1~lJ~UllJ nUlJfi1)"l'1llftU-:J (X = 6764. 11 flll) ~lf1'hmi-:J 

fil)"1'11lftU-:JffU1l111~ 12 (X = 8180.22 fll1) I1ft~'H"-:JnUl'1llftU-:JffU~l1l1~ 7 (X = 7889.11 fll1) 

~lni1'H"-:Jnul'1llftU-:JffU1l111~ 12 (X = 8180.22 fll1) 
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Vll"H~ 17 m'.i1Iml:;..1f11 llJllUnJ'.i1'W1l UU i~cil'\JtI.:J,j'm.HHY'lHYlJ'j"'.i fI'W:; YHr.:J.:Jl'W~' ~~tli'Wll(l:;~1'W1'W 
'U • 

fl1'.iI~'W~tli'W titl'Wm'.i'Y1~(ltI.:J '\1".:Jfl1'.i'Y1~(ltI.:J't1Um..1~ 7 ll(l:;'\1".:Jm'.i'Y1~(ltI.:J't1U~l1..1~ 12 '\JtI.:Jn~lJYi 

'" '" fl'lfU1J1iln1[J 

(nn./91~ .1J.) 

~tJ1.Jlt)1 ('111J .) 

vmlri1Ult)1~tJ 

ff::1'Vm 

1I't1~-3f11umthtJnu 

~::l1il'l'I.JflfU' 

fl1[J1U'l.Jflflil 

n1HlflfftJ1.J 

~::'t1il'l'I.Jflflil 

fl1[J1U'l.Jflflil 

~::l1il'l'I.Jflflil 

fl1[J1U'l.Jflflil 

~::l1il'l'I.Jflflil 

fl1[J1U'l.Jflflil 

Vmln1~1"'U"tJ-3M111l ~::l1il'l'I.Jflflil 
~ 

"w::lin (fli''1/'Ulfi) fl1[J1'U'l.Jflflil 

SS 

21.96 

7.36 

2.26 

5.10 

808.97 

202.00 

146.87 

55.13 

768.78 

1.31 

.70 

.61 

100.59 

9.53 

7.57 

1.97 

808.97 

202.00 

146.87 

55.13 

df 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

MS 

2.44 

.37 

1.13 

.28 

89.89 

10. 10 

73.43 

3.06 

85.42 

.07 

.35 

.03 

11.18 

.48 

3.78 

.11 

89.89 

10. 10 

73.43 

3.06 

F p 

3.9828 .04* 

23.97 .00* 

10.34 .00* 

34.6473 .00* 

23 .97 .00* 



, 
... , 

fI1'l''In 17 (fl6) 

f1111J~tl hn191'II W:: 

111 1~ihJ~1'1lW::~n 

(1J1J .1.h"tJl1) 

f1111J~tl iili191'llw:: 

111 1 ~tH"V~l'1lw::~n 

(1J1J.l.l'l'tJl1) 

.1 "d !'II ~ 
11JtJWlItl91 L'Il1Jtl (%) 

lYmHlmVlm'l'1~ 

tJtJn;l~tl~o!l"l91 

(1JI'I ./nn./tll~i) 

~ltl1tlA'11m'l'1~tl~tJ 

1tl (A'11) 

* p ~ .05 

'l'::l1ilo!l1Jflfl l'l 

mV1tl1Jflfll'l 

m'l'l191lYtJl.J 

'l'::l1ilo!l1Jflfl l'l 

mV1tl1Jflfll'l 

'l'::l1ilo!l1Jflfl l'l 

mV1tl1Jflfll'l 

'l'::l1ilo!l1Jflfl l'l 

mV1tl1Jflfll'l 

'l'::l1ilo!l1Jflfl l'l 

mV1tl1Jflfll'l 

'l'::l1ilo!l1Jflfl l'l 

mV1tl1Jflfll'l 

SS 

1750.00 

1466.67 

206.67 

1260.00 

1266.67 

400.00 

46.67 

353.33 

768.78 

1.31 

.70 

.61 

100.59 

9.53 

7.57 

1.97 

1045.37 

14415.33 

11664.80 

2750.53 

df 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

9 

20 

2 

18 

2384325.37 9 

14102869.33 20 

12982665.80 2 

1120203.53 18 

MS 

194.44 

73.33 

103.33 

70.00 

140.74 

20.00 

23.33 

19.63 

85.42 

.07 

.35 

.03 

11.18 

.48 

3.78 

. 11 

116.15 

720.77 

52.40 

152.81 

264925.04 

705143.47 

75 

F p 

1.4726 .26 

1.1887 .33 

10.34 .00* 

34.6473 .00* 

38.1683 .00· 

6491332.9 104.3060 .00* 

62233.53 



76 

ffumM~ 12 '\HJ'lf1~lJ~ 2 ~ ~'lfUlJ1~f11t1 ~mmJ1 ~tJuff~l~f1 fl~~1,htJltJ1~tJff~1~f1 Umlf11~ 

1~\.J'\JtJ'l..r1'~'\JW~~f1 IUtJ{l~lJ~''\Jl1lJ ffm~tlm~f1nHtJtJf)9h~lJ~'l'X~ ~tl'l'lllJ~',*~tJ1lJlI~~~llJ1lJ 

f11~ l~lJ ~tJ1lJ 1I~f)~ l'lnlJtJ ~1'l~,r mYlfity'Y11'lff()$i.yh~~u .05 ~'lVi lf11~lm tlUI YitlUI ~lJ~lt1~l~tlin'\JtJ'l 

IItJ~ltJff~ ~'lllff~'l~'W 'lJ1I1~1'l~ 17 - 21 
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Vll'n.:.t~ 18 ~"m'j'Y1~HH)Ufl11lJll~n~1-.3'j~ldl 'Hi1m~tJUmlm'jL~\..I'\Jtl ,n11 i1J'\Jw~lin (rl:J/'\.J1'vi) i~tJ 
1t'\Jtl-.3 lltlmtlff~ '\Jtl-.3milJ~ 2 L~'I...I~llJ~1'1...11'\.Hi'11~i\llf'l...l~'\Jtl-.3L'Y'lf1'HW-.3 

* p ~ .05 

• u 

V_I J 
7 l.Tum'l1 

fl1l1lihJ ( X) 81.20 78.10 

81.20 3.1 * 

(P = .01) 

78.10 

'11 D-.3fll".i'YImu)-.3 

12 nU~nt1 

75.80 

5.4* 

(P = .00) 

2.3* 

(P = .00) 

d I Q.I I d 

12 lJfI11lJll~nm-.3n'l...ltltJVllJ 

,rtJrilrlW'Y11.:Jffii1)~'j~~u .05 i~tJfilm~tJU~'jlm'jL9i''I...I'\Jtl.:J'I11h'\Jw~lin ritl'l...lm'j'Y1~"tl-.3 (X = 81.20 
u 

" I - So' I 

fli'.:J /'I...Ill1) ff.:Jn11'H"'.:Jm'j'Y1~"tl.:J-ffU~1,,(l1 12 (X = 75 .80 fli'.:J /'I...Ill1) LW~'H"'.:Jm'j'Y1~"tl.:J-ffU~l,,(l1 7 
OJ 

-" 1- '" 
(X = 78 .10 fli'.:J /'I...Ill1) ff-.3n11'H"'.:Jm'j'Y1~"tl.:J-ffU~1,,(l1 12 (X = 75 .80 fli'.:J /'I...Ill1) 

OJ 
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Vl111.:.l~ 19 ~(lf11'j'YI~nH)1JmllJll~n~1~'j~11'hahl'il~mlltJ{1~'U1il'\J11'U (%) hW1~'\JtJ~ lltJmtJ(l'~ '\JtJ~ 

n~lJVi 2 1~'UmlJ~1'Ul'Un'11~nll1'U~'\JtJ~1'Wfll1tY~ 

V,I J 
7 tYuml1 

V,I J 
12 tYu~n' 

35.91 35.85 35.56 

35,91 .06 .35* 

(P = .32) (P = ,OJ) 

35.85 2.9* 

(P = .00) 

* p :$ .05 

'illn~l'Jl~~ 19 1l(l'~~11 ~1l'il~mlltJ{1~'U~1 '\J11'U ntJ'U f11'j'YI~(ltJ~n1Jl1~~f11'j'YI~(ltJ~ffll~ll1 

~ 7 lm~ntJ'Uf11'j'YI~(ltJ~n1Jl1~~f11'j'YI~(ltJ~ffll~ll1~ 12 ~mllJll~n~Nn'UtJth~~l!mh.ity'YI1~(l'i)~~ 

'j~~1J .05 1~tI~1l'il~mlltJ{1~'U~1'\J11'U ntJ'Uf11'j'YI~(ltJ~ (X = 35.91 %) (l'~nl1l1~~f11'j'YI~(ltJ~ 
" 

ffll~ll1~ 12 (X = 35.56 %) ll(l~l1~~f11'j'YI~(ltJ~ffll~ll1~ 7 (X = 35 .85 %) (l'~nl1l1~~f11'j'YI~(ltJ~ 
" . -

ffll~ll1Vi 12 (X = 35 .56 %) 



. . 
hUJ11i'IJtJ..:j lltJ~ltJ~~ 'lJtJ..:jfl~lJYi 2 1~'UmlJ~1'U1'Unl1Yifhl1'U1l'IJtJ..:jI'Vlf1'HtY..:j 

V.I J 
7 UuYll'H 

27.56 28.13 . 
m)tH11'jYl~~f)..:j 27.56 .56* 

(P = .00) 

28.13 

l1"fi'HmYl~~f)~ 12 fftJ~lli' 29.08 

* P ~ .05 

'Ha..:jfll1Y1~tH)..:j 

12 tYtJ~l~ 

29.08 

1.52* 

(P = .00) 

.95* 

(P = .00) 
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fll'jYlll~tJ..:jffU1l1..1~ 7 l1~~ritJ'U fll'jYlll~tJ..:j ti'tm"fi..:j fll'j Ylll~tJ..:jffU1l1..1~ 12 nmllJll~ fl~l..:jti''Umh..:jn 

,:rtJfflfitym..:j~()~~'j~~U .05 11lmhm~tJ~lJ'jHI.fl1'VlflnHtJtJfl9fl\)'U~..:j~1l ritJ'Ufll'jYlll~tJ..:j (X = 

27.56 lJ~ ./ flfl./'UlYi) ~lfl '"hmr..:jfll'jYlll~tJ..:jffU1l1..1~ 12 (X = 29.08 lJ~ ./flfl.'U1Yi) l1~~mr..:jfll'j 

Ylll~tJ..:jffU1l1..1~ 7 (X = 28 .13 lJ~ '/ flfl '/'U1Yi) ~lfl11'H~..:jfllHlll~tJ..:jffU1l1..1~ 12 (X = 29.08 

lJ~ '/flfl '/'U1Yi) 



* p ~ .05 

""_I J 
7 t1'1J~1'l1 

103.50 133.70 

103.50 30.2* 

(P = .00) 

133 .70 

'11 D-3fll1'Y1 VI OM 

12 UtlVll~ 

144.67 

41.17* 

(P = .00) 

10.97* 

(P = .00) 
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~lfl~l'n-3~ 21 lI'i:YlI ':rJl film~tJ'Vlcl.:J.:Jl'U~l~~ll'l'U ntJ'U fl1'j'Y1l1"tJ.:JnU'l1cl.:Jfll'j'Y1l1~H).:J 

~U1l1M~ 7 IIm~ntJ'Ufl1'j'Y1l1"tJ.:JnU'l1cl.:J fll'j'Y1l1M.:J~U1l1M~ 12 ~fI11lJlI~fl~Nn'UtJ~1.:J~,rtJrilTi't1J'Y11.:J 

'i:Yii~~'j~~u .05 111tJfi1ll1~tJ'Vlcl.:J.:Jl'U~1~~tJl'U ntJ'Ufll'j'Y1l1"tJ.:J (X = 103.50 n1"lItmtJ1) ~lfl',h 

'\1cl.:Jfll'j'Y1l1"tJ.:J~U~l1M~ 12 (X = 144.67 n1"lIfl"tJ1) 1I"~'\1cl.:Jfl1'j'Y111"tJ.:JtYU1l1M~ 7 (X = 133.70 

n1"LLfl"tJ1) ~lfl1l'\1cl.:Jfl1'j'Y111"tJ.:J~U1l1M~ 12 (X = 144.67 n1mlfl"tJ1) 
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~ln3~22 ~m m'j'Y1~ ~tlUmllJll~ f1~1":) 'j ~'l11l":) rill U ~ fJhW 1'W m'j 1~'W~tl1'W(fl11) 1~ fJ1ti'lltl":)lltl"ltl~~ 

'lItl":)f1~lJ~ 2 1~'W~llJ~1'W1'Wfl11~nl'l1'W~'lItl":)l~rr'l1~":) 

* p ~ .05 

OJ_' J 7 j;Ju~ll'l1 

6613.10 7851.40 

6613.10 1238.30* 

(P = .00) 

7851.40 

8125.20 

'HK":)fl1'J'flYltH)'1 

12 tT,jYll~ 

8125.20 

1319.03* 

(P = .00) 

1512.10* 

(P = .00) 

~lf1m'jl":)~ 22 1l~~":)1l rilm~fJ~1'W1'Wm'jI~'W~tl1'W ritl'Wm'j'Y1~"tl..:)nU'l1~..:)m'j'Y1~"tl..:) 

ffU~ll1'~ 7 ll,,~ritl'W m'j'Y1~"tl..:) nu 'l1~..:) m'j 'Y1~"tl..:)ri'U~ll1'~ 12 ~mllJll~ f1~ l..:)n'W mh..:) ~,rmYlfi'ty'Y11":) 

~i)9i~'j~fi'u .05 1~fJrilm~fJ~1'W1'Wm'jI~'W~tl1'W ritl'Wm'j'Y1~"tl..:) (X = 6613 .10 fl11) ~1f11l'l1~":) 

m'j'Y1~"tl..:)ri'U~ll1'~ 12 (X = 8125 .20 fl11) Im~'l1~..:)m'j'Y1~"tl,,:)ffU~ll1'~ 7 (X = 7851.40 fl11) 

~1f111'l1~..:)m'j'Y1~"tl..:)ri'U~111'~ 12 (X = 8125.20 fl11) 
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~f)lA~ 3 nT:i11ml~"'fI11:IJll'l1'nJ'j1hd1:IJ l1~~m'j'YI~"tl~ff'l1m"'~ 7 11'l~l1~~m'j'YI~"tl~ff'l1~1"'~ 12 

lrltl '~~1111h nm"! m'j'YI~"tl~l~'W ~111'l1'j 11:IJ 

~l'n3~ 23 ~"m'j 11ml~'" fI11:IJ1l 'l1'jlh 1'W1 1 :lJl~tl1'ilifJU1.yjfJU fI11:IJ1l~ n~l~ 'lJtl~ .,j'tllqJ"~'lJff:IJ'j Hl'W~ 
'Vl~~~l'W~H 11"~~1'W1'Wm'jl~'W~tl1'W l1~~m'j'YI~"tl~ff'l1~l"'~ 7 'lJtl~n~:IJ~ 1 l~'Wm:IJ'l1n~ l1"~n~:IJ.yj 
2 1~'W~1:IJ~1'W1'W ti'11~ till1'W~'lJtl~l'VlfY'b'lfJ lrltl '~~111'l1'j ntl'W m'j'YI~"tl~1~'W~111'l1'j11:IJ 

~1l1th 1I11J:i'lfl1'lImhth-n~ SS df MS F P 

~ .. fl1l11.h·-i1lJ (Covariance) 22.93 1 22.93 917.746 .00* 
~'1fUlJ11lmV 

(nn.l"'i .lJ .) 
ltl1l'lJU (Main effect) .27 1 .27 10.600 .01* 

..\ 
fI11lJfllll~lflll~'U (Error) .40 16 .03 

nlJ 23.49 18 

'i~Um1 (9IlJ .) fl1111.h-i1lJ (Covariance) 182.50 1 182.50 2749.188 .00* 

ltluuu (Main effect) .27 1 .27 3.990 .06 

..\ 
fI11lJfllll"lflll~'U (Error) 1.06 16 .07 

nlJ 184.29 18 

'i~Uff:: 1Yln (9IlJ .) fl1U1.h-i1lJ (Covariance) 376.09 1 376.09 10531.44 .00* 

ltluuu (Main effect) .23 I .23 6.356 .02* 

..\ 
f111lJfllll~lflll~'U (Error) .57 16 .04 

nlJ 387.87 [8 

t1"'ilri1'U1~19i~ fl1l11.h-i1lJ (Covariance) .03 1 .03 135.350 .00* 

ff:: 1Yln ltluuu (Main effect) .00 1 .00 3.509 .08 

..\ 
f111lJfllll~lflll~'U (Error) .00 16 .00 

nlJ .03 18 

t1"'ilm'iI~'U'U~'1'111 1" fl1111.h-i1lJ (Covariance) 274.72 1 274.72 45.979 .00* 
~ 

'Uw::~n (fli' '1/'U1Vi) ltluuu (Main effect) 241.76 I 241.76 40.462 .00* 

..\ 
f111lJfllll~lflll~'U (Error) 95.60 16 5.98 

'i1lJ 693.16 18 

f111lJ~'U 11liT,,'Uw:: fl1Utl'i-i1lJ (Covariance) 612.84 I 612.84 6.356 .02* 

'111 "'liUfl1'UW::~n lUUUU (Main effect) 103.65 I 103.65 1.075 .32 

(lJlJ . tl'i~'I'1) 
..\ 

f111lJfllll~lflll~'U (Error) 1542.72 16 96.42 

nlJ 2442.11 18 



. ... , 
fIln:nl 23 (VIa) 

~1mh ll'tUi-3fl111lIl1.hunu 

fl11lJ~tJ l'I'i1~'lJw~ ~111U~~1lJ (Covariance) 

111'~fHnfJ9i'1'IJw~in ,U1I'l.J1J (Main effect) 

(lJlJ . U~fl'V1) 

.1 "d !"'I '" 
luflW)ftJ~ l'IJlJtJ (%) 

fflJ ~Hlil1'r4nl~ H 
flfln~h ~tJrJ-3",!fl 

(lJCI .tnn.ltJlfi) 

* p :$ .05 

.oj 
fl11lJflCllfllflClfltJ (Error) 

~1lJ 

9i'111U~~1lJ (Covariance) 

,Ull'U'U (Main effect) 
.oj 

fl11lJflCllfllflClfltJ (Error) 

~1lJ 

9i'111U~~1lJ (Covariance) 

,Ull'U'U (Main effect) 
.oj 

fl11lJflCllfllflClfltJ (Error) 

~1lJ 

9i'111U~~1lJ (Covariance) 

,Ull'U'U (Main effect) 
.oj 

fl11lJflCllfllflClfltJ (Error) 

~1lJ 

9i'111U'j~1lJ (Covariance) 

,Ull'U'U (Main effect) 
.oj 

fl11lJflCllfllflClfltJ (Error) 

~1lJ 

SS 

408.33 

328.95 

441.67 

1178.95 

491.76 

3.67 

2.48 

505.75 

80.46 

3.49 

2.56 

83 .39 

46.99 

4096.37 

1225.00 

6326.74 

62246.53 

7446679.70 

2180204.86 

10242925.79 

df 

I 

I 

16 

18 

16 

18 

1 

I 

16 

18 

16 

18 

1 

1 

16 

18 

MS 

408.33 

328.95 

27.60 

491.76 

3.67 

.16 

80.46 

3.49 

.16 

46.99 

4096.37 

76.56 

62246.53 

7446679.70 

136262.80 
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F P 

14.792 .00* 

11.917 .00* 

3179.08 .00* 

23.691 .00* 

503.264 .00* 

21.815 .00* 

.614 .45 

53.503 .00* 

.457 .51 

54.649 .00* 

~lnmn:J~ 23 f,mm'.il1ml~rfl~tJltJ~fJU1YifJufiml~fJ 'I1".:Jm'.i'Vl~t'leJ 'HytJ~nrf~ 7 lrlfli~ 

fil1\l~fJnm.Jm'.i'Vl~t'leJ.:JlrJ'U~111tJ'.i':hlJ YiU11 ~'lfUlJ1t'1mfJ '.ieJm"~ 1 Yin -el1l'.ilm'.i19i''U'ufl ,:Jl11 i~'llru~wf1 

fI11lJ~'U lm111'llw~111 i~flmfJ~1'llru~wn ltJeJ{1~'U1I1'll11'U llt'1~ fflJ'.i'.itlmYim'.ii~flfln9il~'U,,!.:J~~ 'llfl.:J . . 
, 4Id , d 

nt'llJ'Vl 1 llt'1~nt'llJ'Vl 2 'll eJ.:J!'Vi l'I'lfl fJ • • 

... . 
'I1".:Jm'.i'Vl~t'lfl.:JfftJ mrfYi 7 YiU11~111tJ'.i11.:JffeJ.:J~ fI11lJ fflJW'U11 f)'UeJ ~l.:Jih.rmhfit1J'V11.:Jffti~Yi'.i~~1J .05 
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~m fl1111fI'J 1::;l11~t1lm tJU1Yi tJU film ~ tJYi~~ ,:m.J~1 -M'~t)'r'U ll"::;flll \l ~tJ~1'U1'U f11:i 1~'U~tl1m1 "'~ 

f11:i'Y11mtl~~U~11l1~ 7 IOtl 1 -M'film ~ tJntl'U f11:i'Y111"tl~I~'U ~111 U:i :hlJ YiU ':h~111 U nf'~'fftl~~1 '1Jtl~ flcilJ~ • 
, .r::I I Q,I 1.r::I Q.I 0 Q.I ~.c:aodi Q,I I c:t. tI 

1 lm:::fl~lJ'Y1 2 'lJtl~IYitl'lfltJ ll~fl~l~fl'UtltJ1~lJ'UtJ'fflf1tlJ'Y1l~'ff()~'Y1:i:::11U ,05 'ff1W,mf11:i11ml:::'I1 

fI1llJ~lJli'U li':i:::'I11l~~111U:i 11lJ~tl film ~ tJYi "'~~1'U~ 1 -M'~tl1'Ull,,:::fil1 \l ~tJ~l'U 1'U f11:i 1~'U~tl1'U ntl'U f11:i 

'Y111"tl~ nfl1llJ~lJli'Utlm::: 1 -M'Yi tJ1mw ~111U :imlJ 'I1"'~ f11:i'Y111"tl~~Uml1~ 7 YiU1l~111 U nf~'fftl~ llJn 

ff1'U~'mfl1111fI'Jl:::l11~tllm tJulYitJufilm~tJ :itlUltl1 5~:ilff1'Ultl1~tl'ff::: 1 Yifl 1m::: fI1llJ~'U 

lm1~'lJw:::111 1 ~uu~1'IJru:::li fl 'I1~~ f11:i'Y111"tl~~U11ll1~ 7 IOtl 1 -M'film ~tJntl'U f11:i'Y111 "tl~1l~":::~11~'U~1 

llU:i11lJ YiU1l ~111U:i~~flcil1 llJll~fl~l~n'Utl~l~]jt!mh·lf.U'Y1l~'ffil~~:i:::~u .05 ff1mmf11:i11ml:::l1 
u 

fI1llJ~lJli'Ut:i:::'I11l~~111U:i11lJ~tlfilm ~tJ :itlUltl1 5mlff1'Ultl1~tl'ff::: 1 Yifl lm:::fI1llJ~'U l"M~'lJw::: 

111 1 ~uu~1'IJw:::li fl ntl'U f11 :i'Y111"tl~ nfl1llJ~lJli'U tIm::: 1 -M'YitJ1 mw ~111U :i~llJll~ ":::~1 'I1~~ f11:i'Y111"tl~ 

~U11ll1~ 7 YiU1l~111U:i~~flcil1 nfl1llJ~lJli'Utn'Utl~l~nt!mYlritlJ'Y1l~'ffil~~:i:::~u .05 



, 
q 

11I1'H3't1 24 
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Vli:l'Nl'\.J~'~ 11"~~1'\.J1'\.Jm·H~'\.J~tl1'\.J 'I1i:l'lm~'YI~"tl'lti\J~lM~ 12 'lJtl'ln~lJ~ 1 l~ml1lJlJn~ ll"~n~lJ 
~ 2 1~'\.JmlJ~1'\.J1'\.J fll1~fil'11'\.J~'lJtl'llVlf1'lflV lrltl '~tilm ~mitl'\.J m~'YI~"tl'l1~'\.J~11l1hi1lJ 

f11111h lI't1a'ltnulII1.hunu SS df MS F P 

~ .. 91111U~~1lJ (Covariance) 21.71 I 21.71 685.824 .00* flWlJ1M1V 

(nn.lfl~ .lJ .) 
,U1IUU (Main effect) .53 I .53 16.594 .00* 

..01 
fI11lJfl~lfllfl~t)'\.J (Error) .51 16 .03 

~1lJ 22.25 18 

~t)Ult)1 ('1IlJ .) 9111l1hi1lJ (Covariance) 182.55 I 182.55 2491.980 .00* 

,UI1UU (Main effect) 1.31 I 1.31 17.941 .00* 

..01 
fI11lJfl~lfllfl~t)'U (Error) 1.17 16 .07 

~1lJ 183.77 18 

~t)Uff:; hen ('1IlJ .) 91111U~~1lJ (Covariance) 374.47 I 374.47 8661.71 .00* 

,U1IUU (Main effect) .89 I .89 20.559 .00* 

..01 
fI11lJfl~lfllfl~t)'U (Error) .69 16 .04 

~1lJ 383.36 18 

t1mlff1'Ult)1¥it) 91111U~~1lJ (Covariance) .02 I .02 133.827 .00* 

ff:; hen ,U1IUU (Main effect) .00 I .00 11.563 .00* 

..01 
fI11lJfl~lfllfl~t)'U (Error) .00 16 .00 

~1lJ .03 18 

t1fl~lm~I,;''U'Ilt)'l111 1 ~ 91111U~~1lJ (Covariance) 143.88 I 143.88 14.851 .00* 
~ 

'Iltll:;~n (fli''l/'Ulli) ,U1IUU (Main effect) 465.93 I 465.93 48.091 .00* 

..01 
fI11lJfl~lfllfl~t)'U (Error) 155.02 16 9.69 

nlJ 848.00 18 

fI11lJ9l'U hi1fl'lltll:; 91111U~i1lJ (Covariance) 446.39 I 446.39 5.360 .03* 

111 '~i.iU9l1'1ltll:;~n ,U1IUU (Main effect) 128.25 I 128.25 1.540 .23 

(lJlJ . U~t)'Vl) 
..01 

fI11lJfl~lfllfl~t)'U (Error) 1332.50 16 83.28 

~1lJ 2073.68 18 



, ... , 
Pll'H,'I'YI 24 (PIt) 

911111,1, 

f111lJ~'U 1m1~'Ufll~ 

'111 'llfHnf.J';l'Ufll~~n 

(lJlJ .1.1')V'Vl) 

1.1 <'d rt ~ 1 V,)l'll'U~ 'UlJ'U (%) 

nm,){)111Ylnl,)';; .. 
VVn'lllll'U~.:j"l~ 

(lJ".lnn.l'U1Vi) 

Ylii'.:j.:jl'U~' ;;~V1'U 

(nhllf1"v~) 

~1'U1'Unm~'U~V1'U 

(fi'11) 

* p ~ .05 

.d 
'il1fWll11.:)'YI 24 

"'tU;'1fl11)JU 1.1 ') lhl'u 

';1111.1')i1lJ (Covariance) 

,1.1uU'u (Main effect) 

.ol 
f111lJf1"1~lfH'IV'U (Error) 

,)llJ 

';1111.1')i1lJ (Covariance) 

,1.1111.J1.1 (Main effect) 

.ol 
f111lJf1"1~1f1"V'U (Error) 

,)llJ 

';1111hi1lJ (Covariance) 

,1.1111.11.1 (Main effect) 

.ol 
f111lJf1m~1f1"V'U (Error) 

,)llJ 

';1I11.1')i1lJ (Covariance) 

,UII1.11.1 (Main effect) 

.ol 
mllJf1"l~lf1"V'U (Error) 

,)llJ 

';111U')i1lJ (Covariance) 

,UlI1.11.1 (Main effect) 

.ol 
mllJf1"l~lf1"V'U (Error) 

,)llJ 

fhm~tJfltl'Uf111'YI~HH)':)I~'U~1111hi1lJ 
, 

'VlU11 

SS 

133.33 

190.00 

476.67 

800.00 

490.15 

7.71 

1.82 

498.21 

73 .37 

15.22 

4.61 

85.37 

34.51 

5359.85 

2665 .60 

8491.8 

751.53 

11651861.76 

1938458.02 

14068894.00 

... "" 
fl'lf'UlJ1"f11t1 
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df MS F P 

I 133.33 4.476 .05* 

I 190.00 6.378 .02* 

16 29.79 

18 

I 490.15 4301 .227 .00* 

I 7.71 67.610 .00* 

16 . 11 

18 

I 73.37 254.396 .00* 

I 15.22 52.772 .00* 

16 .29 

18 

I 34.51 .207 .66 

I 5359.85 32.172 .00* 

16 166.60 

18 

I 751 .53 .006 .94 

I 11651861.76 96.174 .00* 

16 121153 .63 

18 

ff::: l'Vln t1mlf1111~'U'\Jtl':)'I11i'il'\Jw:::~n mllJ,)'U lm1~'\Jw:::'I11 i'ilTmlt1~1'\JW:::~n lUtl{!~'U~1'\Jl1'U 1m::: 

fflJ'j'jf:l.fl1'VlnllicM'm)n~I'il'Uff.:)MI '\Jtl.:)nrilJ~ 1 lm:::nrilJ~ 2 '\J't)':)I'Vlfl'b'lt1 ijmllJll~n~l.:)'t)~l.:)ij't!tlfflTiUl 
" q q q u . 

'YIl':)ff~~Yh:::,)u .05 ri1'Ur-mnllilml:::MmllJfflJ~'Ulh:::,,'dl':)~111Uli1lJ . ~ 

'VltllmW ~111 U lmlJ'\J't)':)~111 U 1 ll~ ":::~1 11 ".:) n1l'Yl fl"'t).:)ffUfllMYi 12 'VlU il~111 U 111':) ff't).:)ijmllJ fflJ~'Ui . 
QI 'd QI 0 QI Clt,Clt,d QI 

n'U tl til.:) lJ'U tiff 1 fltlJ 'YIl':) fff:l ~ 'YI l:::fl U ,05 
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r"mnn11m1~111l~tH1.J~ fl'IJ lli flmhl 'il ~ fl'Vr~'~Hu~H'~tll'U ll~~fhl'il ~fl~l'U 1'U nn 1~'U~tll'Ul'''~ 

m';jY1~M~ff\J~l1l1~ 12 lrltl Hfhl'il~m)tl'Um';jY1~~tl~I~'U~11l1h:hlJ 'Vi'IJ';h~1111.Jnf~""tl~~1 ~tl~n~lJ 

ri1'U~~m';j11m1~111'~tllmfl'IJlliflmhl'il~fl fI11lJ~'U lm1~~w~,r11'ilU'IJ~1~W~~n 'I1"~m';j 

Y1~~tl~ff1.J~ll1~ 12 lrltll'*t11l'il~m)tl'Um';jY1~M~1l~~~~11~'U~1111.J';ji1lJ 'Vi 'IJ 11 ~11l1h~~nri11 iJJ . 
U~n~l~n'Utl~l~~,rmhri\ym~""i)~li';j~~'IJ .05 ri1'U~~m';j11m1~l1f111lJfflJ~'U£';j~'I111~~1U1.J';ji1lJtitl 

t11l'il~fl ';jtl'IJltl1 eJ~';j1ri1'Ultl1~tl""~ l'Vin 1l~~fI11lJ~'U 1~i1~~w~,r11'ilU'IJ~1~W~~n ntl'Um';jY1~~tl~ ~ 

m1lJfflJ~'U,rll~~H'VifJ1mW~1111.J';jmlJll~~~~1 'I1"~nnY1~~tl~ff1.J~ll1~ 12 'Vi'IJ11~1111.J';j~~nri11 ~ 
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, . 
... """ tl tl ' '" -~ '" 'jJ Vll'lHn 25 ~H'I fll':i11fl'jl~'I1 fI11lJlL 'j 'j 1'\..1'j 1 lJ1'VHl lu 'j fJU l'YWU fI11lJlll1 flllVl 'Ut)-l'Ut) l,J""l'U(Ym 'j\l'\..l~ 

~"-l-l1'\..1~'~ lL"~~1'\..11'\..1fl1'jl~'\..I~t)1'\..1 'I1"-lfl1'j'YI~"t)-lfftlml1~ 7 'Ut)-lflrilJ~ 1 l~'\..IlIllJtlfl~ l1"~flrilJ~ 

'" .. flWlJ1ilfl1fJ 

(nn.lm .lJ.) 

':iVl.JLV1 ('1IlJ.) 

':iVl.Jff~ lvW ('1IlJ .) 

~ 

l1·tHi-3f1lUll1thtJ~1U 

~1I1tJ:d1lJ (Covariance) 

ltJlL1Jl.J (Main effect) 

..! 
fl11lJflillfllflilVU (Error) 

':i1lJ 

~1I1tJ':ii1lJ (Covariance) 

ltJlllnJ (Main effect) 

..! 
fl11lJflillfllflilVtJ (Error) 

':i1lJ 

~1I1tJ':i~1lJ (Covariance) 

ltJlIl.Jl.J (Main effect) 

..! 
fl11lJflillfllflilVtJ (Error) 

':i1lJ 

~1I1tJ':ii1lJ (Covariance) 

ltJlIUU (Main effect) 

..! 
fl11lJflillfllflilVtJ (Error) 

':i1lJ 

'\Jw~~n (fli'.:J/tJlfi) ltJlIl.Jl.J (Main effect) 

fl11lJ~tJ hi1l1'\Jw~ 

..r1'\lUl.J~1'\JW~~n 

(lJlJ. tJ mVl) 

..! 
fl11lJflillfllflilVtJ (Error) 

':i1lJ 

~1I1tJ':i~1lJ (Covariance) 

ltJlIl.Jl.J (Main effect) 

..! 
fl11lJflillfllflilVtJ (Error) 

':i1lJ 

SS 

14.54 

.74 

.71 

15.39 

338.63 

.12 

.26 

349.29 

237.30 

.04 

.71 

268.46 

.02 

3.81 

.00 

.02 

218.22 

146.67 

80.18 

670.50 

383 .26 

1.09 

656.75 

1044.44 

df 

15 

17 

1 

1 

15 

17 

1 

1 

15 

17 

1 

1 

15 

17 

1 

15 

17 

1 

1 

15 

17 

• • 

MS 

14.54 

.74 

.05 

338.63 

.12 

.02 

237.30 

.04 

.05 

.02 

3.81 

3.22 

218.22 

146.67 

5.35 

383.26 

1.09 

43.78 

F 

308.747 

15.762 

19896.17 

7.198 

4994.253 

.759 

569.404 

.118 

40.825 

27.438 

8.753 

.025 

p 

.00* 

.00* 

.00* 

.02* 

.00* 

.40 

.00* 

.74 

.00* 

.00* 

.01* 

.88 



~ , 
11I1'nnl 25 (I1It:1) 

fll111h IllUi-3fl1UIII lhunu 

fI111J~U hi1~'lJf.U:: 91111U~~11J (Covariance) 

,rl''lf'mlfJ911'IJf.U::~n ,UL11J'lJ (Main effect) 

(1J1J . U~~'V1) 

.1 .. d !"I ~ 
lu~~I'l1U~ 1'IJ1JU (%) 

ffmmfl1fjfl1~ 1of; 

~~n~I'lU~-31lll 

(llfl.lnn.lUlfi) 

* p ~ .05 

4 
fI111JtHl1llLfH'~U (Error) 

~11J 

91111U~~11J (Covariance) 

,UlI'lJ'lJ (Main effect) 
4 

fI111JtHl11l1tH'~U (Error) 

~11J 

91111U~~11J (Covariance) 

,UlI'lJ'lJ (Main effect) 
4 

fI111JtHl11l1fHIVU (Error) 

~11J 

91111U~~11J (Covariance) 

,UlI'lJ'lJ (Main effect) 
...l 

fI111JtHl11l1tH'~U (Error) 

~11J 

91111U~~11J (Covariance) 

,UlI'lJ'lJ (Main effect) 
4 

fI111JfHl11l1f'1~~U (Error) 

~11J 

SS 

433.50 

60.00 

864.00 

1600.00 

323.07 

.21 

.73 

366.19 

38.87 

1.50 

1.56 

41.35 

141.61 

2181.62 

1023.37 

3233.78 

979.50 

9632078.09 

1541002.40 

11259341.11 

df 

1 

1 

15 

17 

1 

1 

15 

17 

1 

1 

15 

17 

1 

1 

15 

17 

1 

1 

15 

17 

MS 

433.50 

60.00 

57.60 

323 .07 

.21 

.05 

38.87 

1.50 

.10 

141.61 

2181.62 

65.333 

979.50 

9632078.09 

102733.49 

F 

7.526 

1.042 

89 

p 

.02* 

.32 

6682.329 .00* 

4.324 .06 

373.272 .00* 

14.369 .00* 

2.076 

31.977 

.010 

93.758 

.17 

.00* 

.92 

.00* 

~lfl~l'n:(~ 25 ~Hlfll'j11ml~"'1~mtl1vulVivmh1ll~v 11~'lfll'j'Y111~tl'l-atl111"'~ 7 lrltli~ 
~11ll~Vnm.Jfll'j'Y111~tl'l1~'U~111tl'ji1l.J 'YlUil ~'Ij"Ul.J1~ fllV 'jtlUltl1 ~~'jlfll'j19i''U'\Jtl'l'l11 i~'\Jw~~ fl . . 
ll~~ '£Ym'jt:lm'Ylfln'~tltlfl~l~'U~'l~l1 '\Jtl'lfl~l.JVi 1 ll~~fl~l.JVi 2 '\Jtl'll'Ylffl1tY'l ~mll.Jll~fl~l'lmh'l~ 

..rVffltit'\!'Y1l'l'£Yil~~n~u .05 ri1'Ur-I~fll'j11ml~"'mll.J-al.J~'U1jn: l1il'l~11ltl'ji1l.J ~mll.J-al.J~'U,rll~~ 

'~'YlVl fl'jW~111tl 'jml.J'\Jtl'l~111 tl'jU~~ ~~1 11~'l fll'j'Y111~tl'l-atl111"'~ 7 'YlUil~11l tl nt'l '£Ytl'l~mll.J-al.J~'U,r 
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~·m fln lLm1~"'L~tJllJ~ VUL-n VU r11L \l ~ V'Y'l"~H\.J ~i ~~tJ 1'U IL "~r1 1m ~V~ 1'Ul'U fll'j L~'U~tJl'U'I1"~ 

fll'j'Y1~"tJ~ffU~l"'~ 7 LrltJ i~r11m~vrltJ'Ufll'j'Y1~"tJ~L~'U9ilILU'jillJ 'Y'lU119ilILUnf~'fftJ~9i1 'lJtJ~flrilJ~ . 
t .d. .c:.. I Q,I , d Q,I 0 Q,I Q4.d Q.I t oC:l tI 

1 Lm~fl~lJ'Y1 2 'lJtJ~L'Y'lfl'l1\y~ IL~fl~1~fl'UtJV1~lJ'UV'ff1f1\y'Y11~'fftl~'Y1'j~~U .05 'fflmmflnlLm1~'I1 

th'U~,mfll'jlLm1~"'L~tJLmVUL-nVUr11m~V 'jtJU'ff~ L'Y'lfl eJ~'j1tll'U1tJl~tJ'ff~ L'Y'lfl m1lJ~'U Lm1~ 

'lJW~";l i\1iiu9ilLm~f1mv9il'IJru~~ fl IL"~LUtJ{L~'U~l'IJl1'U 'I1"~fll'j'Y1~"tJ~ffU~l"'~ 7 LrltJ i~r11m~vrltJ'U 

fll'j'Y1~"tJ~IL~,,~9i1L~'U9i1ILU'jillJ 'Y'lUl1 r11m~V 'jtJU'ff~ L 'Y'lfl eJm1tll'U1tJl~tJ'ff~ L 'Y'lfl m1lJ~'U Lm1~ 

'lJW~";li\1iiu9ilLm~f1mv9il'IJru~~fl IL"~LUtJ{L~'U~l'IJl1'U 'lJtJ~flrilJ~ 1 Lm~flrilJ~ 2 L'Y'lfl'l1ru~ ilJ 
• • u 

r11L \l ~ V'lJtJ~9illL U 'j L L~" ~9il ]jf111lJ fflJ ~ 'U nIL" ~ i ~'Y'l V1 m ru 911 L L U 'j ~ llJ ~ tJ r11 L \l ~ v9ilIL U 'j ~ ~ fl ri 11'11"~ fll 'j 

'Y1~"tJ~ffU~l"'~ 7 'Y'lU119illL U'j~~ flri11]jm1lJfflJ~'U n tl'UtJ ~1~]jt!Vff1Ti'\Y'Y11~'ffii~~'j~~u ,05 
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m'n3~ 26 ~"f11 'J 11 fI 'J 1~11 fl11lJ II 11 nl 'J 1'U i 1lJl ~tJ1'lJ1 flU 1 Vi flU fl1 llJ II~ mil'l 'U{)'l;J{) lq!" "l'UfflJ 'J Hl'U ~ 
'Vl"'l'll'U~i~ 1I"~~1'U1'Uf11'Jl~'U~{)1'U 11"'lf11'J'Vl~"{)'l~1Iml1~ 12 'U{)'lmilJ~ 1 1~'U~llJ1Ifl~ l1Cl~flcilJ . . 

911 11th mU;'1fl11JJIl u'nJnl~ ss df MS F P 

., .. ~l11U'J'hlJ (Covariance) 5.66 1 5.66 12.865 .00* fl'lfWlJ1"mV 

(nn .l"'J .lJ .) 
,U111J'IJ (Main effect) 5.01 1 5.01 11.380 .00* 

..\ 
fI11lJflmflLflmJ'W (Error) 6.60 15 .44 

'J1lJ 16.06 17 

'Jtl'IJLtl1 (CJllJ .) ~lI1U'J~llJ (Covariance) 320.68 I 320.68 3935.349 .00* 

,ULL'IJ'IJ (Main effect) .58 I .58 7.078 .02* 
..\ 

fI11lJfI"lflLfI"tl'W (Error) 1.22 15 .08 

nlJ 334.60 17 

'Jtl'IJff:: hifi (CJllJ.) ~lI1U'J~llJ (Covariance) 240.15 1 240.15 2907.93 .00* 

,UII'IJ'IJ (Main effect) .24 I .24 2.891 .11 

.a 
fI11lJfI"lflLfI"tl'W (Error) 1.24 15 .08 

'J1lJ 275.80 17 

vmTci1'WLtl1fitl ~lL1U'J~llJ (Covariance) .02 I .02 337.560 .00* 

ff:: hifi ,U11'IJ'IJ (Main effect) 4.43 I 4.43 .00 .98 

.a 
fI11lJfHl1flLfI"tl'W (Error) .00 15 5.33 

'J1lJ .00 17 

v"'Jlm'JL~'W~tl'l'l11 1 ~ ~l11U'J~llJ (Covariance) 203.64 I 203.64 31.223 .00* 
~ 

~w::";n (fli''1/ 'Wlli) ,U11'IJ'IJ (Main effect) 289.74 I 289.74 44.424 .00* 

.a 
fI11lJfI"lflLfI~tl'W (Error) 97.83 15 6.52 

'J1lJ 896.94 17 

fI11lJ~'W l~i1,,~w:: ~l11U'J~llJ (Covariance) 24.53 I 24.53 .276 .61 

'111 1 ~ii'IJ~l~w::";n ,U11'IJ'IJ (Main effect) 189.84 I 189.84 2.132 .17 

(lJlJ . U'Jtl'YI) 
..\ 

fI11lJfI"lflLfI~tl'W (Error) 1335.47 15 89.03 

'J1lJ 1577.78 17 



. .... , 
Vllnnl 26 (Vl6) 

~1"th lI11a.,'lfl11t1l1thunu SS 

fI11lJ~U hli1~'lJw:: ~11LU:i~1lJ (Covariance) 240.67 

201 .67 

669.33 

1400.00 

'I1111lfl"lfJ~1'IJW::~n ,UII1J'IJ (Main effect) 

(lJlJ . U Hl'Y\) 

.1 .. d !'II '" 
llJtlWIlU~ l'IJlJU (%) 

tYlJ:i Hl1l1'Yi m:i 1;; 

tltln~lllU~.,'I~'l 

(lJ" .lnn.lU1Yi) 

o .Q • Q,I 

1l1U1Um:il'lU~tl1U 

* p ~ .05 

.!l 
f111lJfl"1'llfl"tlU (Error) 

:i1lJ 

~1111.h~1lJ (Covariance) 

,Ull'IJ'IJ (Main effect) 
.!l 

f111lJflm'llfl"tlU (Error) 

:i1lJ 

~111U:i~1lJ (Covariance) 

,Ull'IJ'IJ (Main effect) 
.!l 

f111lJfl"1'llfl"tlU (Error) 

:i1lJ 

~111U:i~1lJ (Covariance) 

,Ull'IJ'IJ (Main effect) 
.!l 

f111lJfl"1'llfl"tlU (Error) 

:i1lJ 

323.68 

1.83 

2.40 

356.92 

34.13 

10.25 

2.85 

38.64 

3.05 

9338.83 

1711.52 

12320.28 

~111U:i~1lJ (Covariance) 9131.90 

,Ull'IJ'IJ (Main effect) 12533464.18 

.!l 
f111lJfl"1'llfl"tlU (Error) 3245191.20 

:i1lJ 15819985.78 

df 

1 

1 

15 

17 

1 

1 

15 

17 

1 

1 

15 

17 

1 

1 

15 

17 

15 

17 

MS 

240.67 

201.67 

44.62 

323.68 

1.83 

.16 

34.13 

10.25 

. 19 

3.05 

9338.83 

110.77 

9131.90 

12533464. 18 

216346.08 

F 

5.393 

4.519 

92 

p 

.04* 

.05* 

2031.032 .00* 

11 .507 .00* 

179.688 .00* 

53.956 .00* 

.027 

81.855 

.042 

57.932 

.87 

.00* 

.84 

.00* 

~lf1m'jVl~ 26 ~Hlf11'j11ml~...tl~tlImt/U1'YhJmhm~t/ 'l1~~f11'j'YIfHltl 'HhJfll...t~ 12 lrltlH 

fllm~tJflm.Jf11'jmHltl~1~'W~11l1hi11J 'Y'I1J'h fi'lfUlJl~f11t/ 'jtlUltl1 Ull'jlf11'jl~'W'lJtl~'I11 '~'lJW~~ f1 

. . , 
, d , d .c:::t. oCt ltd QJ 0 QJ .c:::t..c:::t.d Q,I , 

'lJtl~f1~lJ'YI 1 1l~~f1~1J'YI 2 'lJtl~l'Y'IfY'l1U1~ lJfl1llJllllf1m~tltll~lJ'Wt/~lf1U1'Y1l~~tlll'YI'j~~U .05 ~1'W~~f11'j 
II II U U 

11m l~...t fl1llJ ~1J ~ 'W £ 'j ~'l1 i l~ ~111 U 'j i 11J ~ fl1llJ ~1J~ 'W £11 ~ ~, -if'Y'l til m ill ~111 U 'j lIllJ'lJtl~ ~ 111 U 'j 11 ~ ~~~ 1 

'l1~~f11'j'YI~~tl~~U~l...t~ 12 'Y'IUil~l11un,f~~tl~~fl1llJ~lJ~'W£n'Wtl~l~~umhtity'Yl1~~i)~~'j~fiu .05 

~~ f11'j11m 1~...tl~tlIU1 t/Ull1 t/U fllm ~t/'Y'I~~~1'W~' -if~tl1'W 11~~fll111 ~t/~1'W 1'W f11'j 1~'W~tl1'W'l1 ~~ 

f11'j'YI~~tl~~U~l...t~ 12 lrltl Hfllm ~tJfltl'W f11'j'YI~~tl~1~'W~111U'ji11J 'Y'IUil~l11Unf~~tl~~l 'lJtl~mllJ . 



. 
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fI11lJffmi'U 1i''j~111Vl~1U1.hi 1lJ~'V~ml ~fJYi ~'l'll'U~i i'~'V1'U Uri ~~lL 11 ~ fJ~1'U1'U fln L~'U~'V1'U n'V'U fl1'j 

'Yl~rI'V'l~fI11lJffmi'U 1i'UrI~ i i'Yifllmru ~1LL1.hmlJ 11 ~'l fl1'j 'Yl~rI'V '1 ffll ~1"r~ 12 YiU11~1UlI nr'ltl'V'l il.i~ 

t'hmmfln1Lml~"rL~tJLm fJUL'¥ifJU~lm~fJ 'j'VUtl~ 1 Yifl ermlri1'Um1~'Vtl~ 1 Yifl UrI~fI11lJ1i''U 

1r1lT~'lJt.U~'I11 i~1jU~1'IJt.U~lifl 11~'lfl1'j'Yl~rI'V'lffll~l"r~ 12 Lri'V H~lm~fJn'V'Ufl1'j'Yl~rI'V'lU~rI~~1Lil'U~1 

ulI'ji1lJ YiU11 ~lm~fJ 'j'VUtl~ 1 Yifl er~'jlri1'Um1~'Vtl~ 1 Yifl UrI~fI11lJ1i''U 1 rllT~'lJW~'I11 i~1jU~1 'IJ'V'l 

flrilJ~ 1 Lm~flrilJ~ 2 LVifYlftU'l il.iU~fl~1'l'VV1'l~'l!fJrllrltu'Yll'ltl()1l~'j~1i'u .05 ri1'Ufolrlfl1'j1Lml~"r 
, q u u 
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Vl6'W~ 4 mlvlllfffl.:J~ml~tlr{~ff)J'j'Hl'U~ 'Vl".:J.:Jl'U~'~~'ell'U 1l"~~1'U1'Uf11'jl~'U~'ell'U n'el'Uf11'j'YIfl"'el.:J 

'\1".:Jf11'j'YIfl"'el.:Jff'tJfll"'~ 7 ll"~'\1".:Jf11'j'YIfl"'el.:Jff'Ufll"'~ 12 ~'el.:Jnri)J~ 1 l~'UlIl)JUn~ lm~nri)JVi 2 1~'U . . 

UN'WlJij~ 1 ~lm ~tlfi'')j'U )J1" f11t1n'el'U f11'j'YIfl"'el.:J '\1 ".:J nn'YI fl"'el.:J ff'u fll"'~ 7 1l"~'\1".:J f11'j'YIfl"'el.:Jff'Ufll'" 

~ 12 ~tJ.:Jn~)J~ 1 l~'Um)JUn~ lm~ n~)JVi 2 L~'Um)J~1'U1'Uf{11Vinl'\1'Ufl 

;:) 
26.9 ,... 

p 26.8 IS: 
E 

26.7 --:-
~ 
r 26.6 e;: 
...... 

----26.85 _____ 26.69 

~ 26.56 

"'- .. 
c: 26.5 c: 
'-' 
;:) 

26.4 ,.... 
c: 
ta 
("0 26.3 ;; 

';:S: 

-------- ')~ t:;1 ~ 
"'-LO.41 

26.33* 
)~ 26.2 
;:) 

",ta 26.1 r;r 
;:: 

-co: 
26 

., 26.8 fa' 
~ 

26.6 ;: 

E 
~ 26.4 
~ 
~ 26.2 
c 
oS 26 
;:) ,.... 
c: 25.8 Q 
("0 
;; 

25.6 1;: 

~ 26.63 

26.34 26.40 .... ________ 

• -----,.. -
""...-- 26.22 ~ 
<-v. 

~ 25.71 * 

....... 
)~ 
;:) 25.4 "1Q 

~ ,.... 
25.2 -co: 
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UNU.fJij~ 2 r11m~trti~'jlf11'j1~U'lJtl'l,r1i~'lJw:::;rrn ritlUf11'jY1~"tl'l l1tl'lf11'jY1~"tl'l~U~lM~ 7 lI":::;l1tl'l 

f11'jY1~"tl'l~U~lM~ 12 'lJtl'lm'lJ~ 1 I~U~llJUn~ lI,, :::; nrilJVi 2 l~UmlJ~lu1uf{11~fill1U~ . . 

90 

)~ 88 
87.70 

n a 
86 .. 

I;> .., - r-
)~ p 84 

Ii: .,. 
~ II) 

82 .. 
~~ 

.-. 
{:;::: 

r- 80 
"" ~ r-
I:: .~~ 78 r-

"" S 
)~ 76 .., 

85.5 ---- ..... 87.10 

~ 
~ 

--............ 79.44 

------- 76.33* -----. 
- {lCI 

c;r 74 ;= -. 
72 

70 

90 
87.25 87.37 

88 
~~ 

86 ~~ a 
85.50 ----- .-.. .,. 84 I;> - aa' 

~~ ;: .,. Ii: 82 
II) ~ .. 
~~ {~ 80 r-;:; ~ r-

.)~ 78 I:: 
r-

"" S 
)~ 76 

-

----~ 78.10 
81 .20 

-------- 75.80* 

--.., 
-{lCI 

74 !: r--. 
72 

70 
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IlN~-tlij~ 3 ~llil~tH"lJ'j'Hlm'V'lf11'jii''e),tJf19fl\l~~~~~ n'fJ'Uf11'j'Y1~{l'fJ~ 'I1~~f11'j'Y1~{l'fJ~ffUmM~ 7 ll{l::: 

mi~f11'j'Y1~{l'fJ~ffU~lM~ 12 '\J'fJ~f1~lJ~ 1 l~'UmlJUf1~ ll{l:::f1~lJ~ 2 1~'UlIllJ~1'Ul'Ufi'11~fi1'l1'U~ 

33 
~ 
117 

32.39* .,. 
ttP 

32.5 ;: 
5e o:J 

qif' r-
31 .95 c= ~ 

(i;) IE: 32 
;.~ ~ 
r;:; ~ r- r- 31 .36 c= ;: 31 .5 iI= c:: r-

c:; ~ roo tel I'" E 31 I'" 
ri 
l\:J 
o:J 

30.88 -~teI 
tor 30.5 ;= 

-Ii: 

30 

ritlum"'I1~'UH mI~m.,mH'tl~mJ~lmi 7 mI~m"'I1~l'Itl~mJ~lmi 12 

29.5 
~ 
117 
~ 

29 ;: 
29.07* 

r;;> 
"" 28.68 aii aa' 

c= :;: 
~ IE: 28.5 · 
~ 

;.~ !: 
-;; 

V~ r-
28 c= r-

iI= ;: 
r- C 27.56 c:; c= 

27.85 
a ...... 27.5 · I'" tel 
I'" ri 
S '-' 

o:J 
27 -VteI 

~ 
r-

-Ii: 
26.5 

ritlum"~l'Itl~ 

-+- f)~lJ~ 1 1~'UmlJtJf)~ -I-
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UN'UlJij~ 4 ~lm~tJ'VH'~ ,n'U~'cM'~tl1'U rltl'Uf11'j'Yl1H1tl~ '\1"~f11'j'Yl1H1tl~~'tJ1l1"y~ 7 l1~~'\1"~f11'j'Ylll~tl~ 
tYU1l1"y~ 12 '\Jtl~n~lJ~ 1 l~'U~llJUn$l ll~~n~lJ~ 2 1~'U~llJ~1'Ul'Uf{11~nl'\1'U1l 

..-. 
v~ 

IE) 180 
ID 
5: 160 iii ...-(5 140 
~~ ;:) 120 IE) ,.... 
-e; ~ .. ~ m:: 100 -~ E 

;I: 
80 ,.... 

V7 

155.10* 

138.67 .... -
111 .56 -------~ .... .... 100.70 

101 .10 102.00 

~~ 60 j: 
;:) 

-VID 
cor 

40 
;::: 

20 -;: 

0 

160 . 

1r~ 
IE) 
ID 140 
~ 
ID 120 ...-

(I: 
'-' 

~~ V7 100 
(£) (a~ 

-e; :;::: 
80 .. ~ m:: 

-~ E 
;I: 60 ,.... 

133.70 __ 144.67* 

~ 
103.50 ~ 

-<liiio. .... 
96.75 102.75 98.88 

V7 

~~ 40 j: 
;:) 

-VID 
20 ~ ,.... 

-;: 
0 
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llI:fUlJij~ 5 rilm~tJ~l'U1'\.Jn1'.iL~hJ~ trr'\.J ntl'\.Jf)1 'j 'YI~HH).:J '\1ft.:Jf)1'j'YI~"tl.:JtYtJ~l..1~ 7 Um~ '\1ft.:Jf)1'j 

'YI~"tl.:JtYtJ~l..1~ 12 'lJtl.:Jf1~:IJ~ 1 L~'\.Jm:IJtJf1~ Lm :; f1~:IJ~ 2 L~'\.J1l1:IJ~1'\.J1'\.Jti'11~fh'\1'\.J~ 

9000 
,-. 
C"" 8000 ,... 

~c: 
'-' 

~~ 
7000 

~ 6000 -6: 
;;:s: .., 

q6: ,... 5000 
~ ~ ,... £ 
c: ~ 4000 
;;:s: 

7889.11 _ _8180.20* 

6764.11 ------- ~ ~ .... -.... 
6484.70 6589.50 6580.00 

C"" 3000 ;;:s: ,... 
0G? 

2000 .., 
"'Ilta 

~ 1000 ,... 
-Ii: 

0 

9000 
,-. 
C"" ,... 8000 ~c: 
'-' 

~~ 7000 
~ 

-6: 6000 ;;:s: ..,. 
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UN'\.UJij~ 6 tilm~v~'lfihJ1ClmV (f)f).Nl'UJ .) l1~~m'j'V1~Cltl ,nhJ~l~~ 12 ~tl~f)~lJ~ 1 1~'WmlJUf)~ 

UCl~f)~lJ~ 2 1~'W~llJ~1'W1'Wfi'11~tl111'W~ lYlrY'lflt1UCl~l1tY~ 

27 

26.5 

26 

25.5 

25 

99 

UN'\.uJij~ 7 ti11l1~tI'jtlUm1 (9flJ .) l1~~m'j'V1~Cltl~ffU~l~~ 12 ~tl~f)~lJ~ 1 1~'WmlJUf)~ l1Cl~f)~lJ~ 2 

1~'W~llJ~1'W1'Wfi'11~ tll11'W~ lYlrY'lfl tll1Cl~l1tY~ 



100 

UN\,I{lij~ 8 til1ll~m)~'Jlm'm1'\,I,r1i'il'\Jru~~f1 (f1f:vml1) 'H"'1m'Jl'1~HHl 'HY1J~l"y~ 12 '\Jtl'lf1~lJ~ 1 l~U 
mlJ'lJf1~ l1{l~f1~lJ~ 2 1~U~llJ~lU1Ufi'11~fh'HU~ l'Vlf1'1flfJll{l~'HtY'I 

90 

85 

80 

75 

70 

UN\,I{lij~ 9 timl~fJfI11lJ~U lm1~'\Jru~,r1 i'ilflmfJ~1'\Jru~~f1 (lJlJ .lhtll'1) 'H"'1m'Jl'1~{ltl'lffU~l"y~ 12 

'\Jtl'lf1~lJ~ 1 l~U~llJUf1~ l1{l~f1~lJ~ 2 1~U~llJ~lU1Ufi'11~fh'HU~ l'Vif1'1flfJll{l~'HtY'I 

85 

80 

75 

70 

65 
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UN'UiJij~ 10 Thm~fJL'UtJ{1~'U~1'\Jl1'U (%) l1~~fl1'j'Y1~HltJ~~tJ~l..1~ 12 '\JtJ~n~lJ~ 1 l~'UmlJtJn~ llCl~ 
n~lJ~ 2 1~'U~llJ~1'U1'Uf{11~fhl1'U~ l'Yli'l'lflfJllCl~l1~~ 

36 

35 

34 

33 

32 

31 

UN'UiJij~ 11 Thm~fJt'YlJ'j·Hl.fl1'Yln1'Ji~tJtJncMl~'U,,!~q'~ (lJCl .lnn.l'U1Yi) l1~~fl1'j'Y1~CltJ~~tJ~l..1~ 12 '\JtJ~ 
n~lJ~ 1 l~'UmlJtJn~ llCl~n~lJ~ 2 1~'UmlJ~1'U1'Uf{11~fhl1'U~ 1'Yli'l'lflfJllCl~l1~~ 

34 

32 

30 

28 

26 

24 



IIN'U.uij~ 12 ~lm~tJYl~.:j.:jl'W~ioM'~fll'W cfii"llmlfl~) 11~.:jm)'Y1~"fl.:j~\Jm..1~ 12 'lJfl.:jn~lJ~ 1 1~'W 

~llJUn~ Ilm:: n~lJ~ 2 1~'W~llJ~1'W1'Wnl1~nl11'W~ lYlfY'lfltJll"~mY.:j 

200 

150 

100 

50 

o 

102 

IIN'U.uij~ 13 ~11\1~tJ~1'W1'Wm)1~'W~fll'W cnl1) 11~.:jm)'Y1~"fl.:jffU~1..1~ 12 'lJfl.:jn~lJ~ 1 l~'W~llJUn~ 
lm~n~lJ~ 2 1~'W~llJ~1'W1'Wnl1~n111'W~ lYlfY'lflmm~11t1J.:j 

10000 

8000 

6000 

4000 

2000 

o 



, 
<:t 

tJ't1't1 5 

2J " 'I I 

m:; i~vl'll ·:rw ~1~tJ1h~ff ~rll~tlffm·n~{l'IJtl'lm:; l~lJ Vi ~~tl~'IJfflJ:;:; tllJ ~'IJtl~ f)~lJtl1~1VY11'11lJVi ~ 

fl11~J111,r f)1 fllJ f)~lJil1tlti1 ~ ~ 1 ~1lJ f)1:; i ~ VI lllJ 1J 1'1 {l1 f):; ~,r ~ 1;r ~Y11~ llJ 1lJ ~1,r f)~ llJ 'IJtl 'I tTlJ 6fflJI~ 11 . ~ 

'Vl:;~tY~'iJ:;1'lfty1W tY~1:;I~tl~~~tl1~11{l~,r1~,ylJri1lJ~ln~ l~lJ I'ItllJ lY1:;{l ~ffl~lJ ~'I111~'lf{l1J1li~I'Vlfl'lf1V 

11{l~I'Vlflm1i~~~fl11~J111,r mfllJ tl1V:;~111l'! 30-59 iJ ffl1l'1:; 1111 'li'li 1lJ 1m ~f)U l~v~l'Iw fflJU~~llJ u. . 
I f)W Cl'i' ~ 'I;i fltl ~ ~'IJfl1 'Vl~ 11 ~ ~ 11 H 11 {l ~ ~ m llJ'Vl f tllJ ~ 11 ~tl tl f) ill tl ~ f)1 V 1 ~ tJ1h ~liJ lJ 111 f) 11 U U fftl U tlllJ . ~ ~ 

1h~1~ "l'IJfl1'Vlli 1 i 'l.hl{l ~ f)1 nh ~liJ lJ m llJ'Vl f tllJfltllJ flU tltl f)fl1 tl~ f)1 V li'l U ~ f)~ lJ il1tl ti1~ fflJ 1111 ,'hi 1lJ 
~ ~ 

lm~m:;li~fflJ 50 

:;~1111'1 m:;Y1~{ltl~ ~ llJ1lJ 3 I'IlJ I ~tl ~ 111 f) i1iff~m f) 1lJ f)1:; l'li'li 1lJ f)1:; Y1 ~ {ltl ~ Y111 ,rll1~tlf)rilJil1tl til'! . 
~ ~ . 

li'lfflJ 37 I'IlJ l~Vf)rilJVi 1 l~lJ~llJUf)~ ~llJ1lJ 18 I'IlJ ('lf1V~llJ1lJ 1 0 I'IlJll{l~l1ru~~llJ1lJ 8 I'IlJ) 11{l~ 
• u 

. . . 
n~lJil1tl ti1~ViI 'li'11 U f)1:; Y1 ~{ltl~ 11~ i ~lUII'I~tl~,ru fl1111{l~11 UUUlJ Vi f)'li'tl lqJ{l 1 ~ v~~ II'I~tl~,r U fl11 

i~ll~l1m~lJlJtllJlIlJm~i~I'li'llJtllJ 11llJl1m 1 tYU~1'.1I~tl111ti1~lJj1lJ (Baseline) ti1lil~V~llJ1lJfl11 
~ 

~tl1lJ 'IJtl~ f)~ lJil1tl ti1~11~ {l ~l'IlJ 11 tl ~ 111 n,r lJ n~ lJil1tl ti1~ 11 ~ i ~1 U f)1:; II U~ f)~lJ 1 ~ vii f)1:; ~lJII U U n 111lJ ~ 

(m:;~Ullmn) tltlmlllJ 2 nrilJ fltlf)rilJ~ I l~lJmlJUf)~ i~lUII'I~tl~,rUfl111~tlY11f)1:;~~II'I~tl~,rUfl11 • • 
JI, , , 

iI~1l~11{l1~lJ lJtllJ lIlJ m~li~1 'li'llJ tllJlm~ll UUUlJVi f)'li'tllJ{l ~llJ 1lJ fl11 ~tl1lJlm~~ llJ1lJ'Vltl~~ llJ Vi1 ~~tl1lJ 
'" 

11lm~V~l1m 12 tYU~l'" 1~V~~f)1:;~ll'WlJ;i~u:;~~11lJ~llJU f)~ i1i~f)1:;1Jf)11~tlf)1:;tltlnn1tl~f)1v1~'l 
t I I • JI I 

ll{l~f)~ lJVi 2 l~lJ mlJ~ llJ 1lJ fl11Vi n111lJ ~ i ~i' U II'I~tl 'I,r U fl111 ~ tl Y11 f)1:; ~ ~ II'I~ tl~,r U fl11i1 ~ ll~l1m~lJ 

'UtllJ \IlJ1 'li'llJ tl'U 1m ~ll U U U lJ Vi n'li'tllJ {l~ llJ 1lJ fll1~tl1lJlm ~ ~llJ 1lJ 'Vl tl ~~ llJ ~1 ~~tl1lJ1 lllJ:; ~V~11m 12 
'" 

tYU~l'" 1~v~~nUl~lJ~llJ1lJfl11f)Ul~lJ~tl1lJ\l1nti1m~V~lJ~llJ llU'IllllJ 2 :;~v~ fltl:;~V~~ I \I~ 
Mi'unum~~lJll{l~llH~~1\11lJf)1:;I~lJ1,ri~~:;~~u 7,500-9,999 fl11~tl1lJ 11llJ:;~V~l1m 2 tYU~l'" 

~ 

1l{l~l1tl~\I1n,rlJ 10 
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, " 
1l{l::'VIf)1~11lJ ~\J 'VI { ncilJ~1'fJth~ 'il::~ fll'j<}5,:]'W l'\1ir mi 111{l::U\J'Vi fl'Ij'mJ{l~{l'e)~'j ::fJ::l1rt1 12 ffU~l'" 'j1lJ~.:I .. ~ 

"~QJ 0 I Q.I I ~, QJ 

~1'ilfJ'VIlfll'j'VI~ff'e)U~'1.lffm'jtllJ::'1.l'e).:In~lJm'e)fJ1.:1 3 'j::fJ:: Tl'e) n'e)lJfll'j'VI~{l'e).:I '\1{l.:lfll'j'VI~{l'e).:I 

I I I '" 

ffU~l"'Yi 7 ll{l::mr.:lfll'j'VI~{l'e).:IffU~l"'Yi 12 1~fJfll'j<}5.:11.11'\1irn 1~ri1lJ\1.:1 ~'lfihJ1{lfllfJ 'j'e)U1'el1 HJU 

ff:: 1vm um1ri1lJ1'el1~'e)ff:: hm U~'j1fll'jl~lJ'1.l'e).:Ilhi'il'1.lw::~n m1lJ~lJ l'I'H~'1.lw::111 i'ilUU~11l{l::Tlrt1fJ 

~11U'e){1~lJ~1'1.ll1lJ ffm'jtlfll'Yl n1'j i~'e)'e)n~l'illJ\1.:1~~ 1.1 1N{l~ l~ 'ill nfll'j'VI~ff'e)U lJli1 m 1::'" Tim1 ~fJ 
, " 

(Mean) 1l{l::ri1lJ1U fJ.:I1UlJlJ1mj llJ (Standard deviation) i1m1::"'m1lJllU'jU'j1lJ'VIH1~fJ1IlUU1~~1 

fllfJilJ ncilJ~ 1 l~lJmlJU n~ll{l::ncilJ~ 2 1~lJmlJ~llJ1lJ ti'11~fh'\1lJ ~ i1m1::"'m1lJll~ n~HllUU'j1fJTi .. ~ 

lm::ncilJ~ 2 1~lJmlJ~llJ1lJ ti'11~ n1'\1lJ ~ '1.l'e) .:I<U''e)lJ{lff'1.lfflJ'j 'j tllJ::n'e)lJ n1'j 'VI~ {l'e).:I '\1 ".:I fll'j 'VI ~{l'e).:IffU~l'" • ~ "4 

~ 7 ll{l::'\1".:Ifll'j'VI~{l'e).:IffU~l"'~ 12 

, 
1. fll'j lu1 fJUl YifJUTi11U ~ fJ<U'mJ {l ff'1.lffm 'j tllJ:: 'j::W) 1.:1 nci lJYi 

~ . . 
o ,., dOl 

mlJ'il1lJ 1lJ fll1'VI fll'\1lJ~ 'YlU 11 

1.1 '\1".:Ifll'j'VI~{l'e).:IffU~l"'~ 12 Timl~fJ~'1.lffm'jtllJ::'1.l'e).:I n~lJ~ 2 1~lJ~llJ~llJ1lJti'11~ 

n1'\1lJ ~'1.l'e).:Il 'Ylf1'lf1fJ ~ ~'lf-U lJ1{l fllfJ 'j 'e)U1'el1 'j'e)U ff:: 1 'Yl n U~'j1ri1lJ 1'el 1~'e)ff:: 1'Yl n 

U~'j1fll'jl~lJ'1.l'e).:I111i'il'1.lw::~n m1lJ~lJ lm1~'1.lw::111 i'ilTl{llfJ~1'1.lw::~n lU'e){l~lJ~ 

l'1.ll1lJ ll{l::fflJntlfll'Yln1'ji~'e)'e)n~l'illJ\1.:1~~ ~n11n~lJ~ I 1~lJmlJUn~'1.l'e).:Il'Ylf1'lf1fJ 
, <do Q,I a Q.I ~~d QJ 

'e)fJ1.:1lJlJfJff1Tlty'VIH fftl~'VJ'j ::~U ,05 

1.2 '\1".:Ifll'j'VI~{l'e).:IffU~l"'~ 12 Timl~fJ~'1.lffm'jtllJ::'1.l'e).:I n~lJ~ 2 1~lJ~llJ~llJ1lJti'11~ 

n1'\1lJ~'1.l'e).:Il'Ylf1'\1W.:l ~ ~'lf-UlJ1{lfllfJ 'j'e)U1'el1 U~'j1fll'jl~lJ'1.l'e).:I111i'il'1.lw::~n m1lJ 
u 
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2 . f)1 'j l,j~ tJUI Vi tJU film ~ tJ'1i'm.!~'Vl ft-:J ,nlJ ~ 1 ~~'e:rr lJ II ~:;~ llJ 1lJ f)1 'j I ~h.J ~e)'rlJ 'j :;'11N fl~ lJVi 

l~lJ~l1lJ,jfl~ nUflcilJ~ 2 l~lJmlJ~llJ1lJfi'11~fll'\1lJ~ 'VlU11 • 

~.c:::...c:1 QI 

""fI~'m:;~u .05 

2.2 '\1ft-:Jf)1'j'VI~~tl-:J~,j~ll1~ 12 fl~lJVi 2 l~lJ~llJ~llJ1lJfi'11~fll'\1lJ~'\Jtl-:JI'VlfY'\1tY-:J lj 

film~tJ'Vlft-:J-:JllJ~1~~tl1lJlI~ :;~llJ 1lJ f)1 'j l~lJ~tl1lJ ~ fl11 fl~lJ~ 1 tl ~1-:J ljl!mhTi'ty'VIN 

3 . 111 flf)1'j l,j~ tJU I Vi tJm111lJII~ fl~ N'\Jtl-:J'1i'tllJ ~""'\J""lJ'j 'j fllJ:; 'Vl ft -:J -:J llJ ~ 1 ~~tl1lJlI ~:;~llJ 1lJ f)1 'j 
OJ • 

l~lJ~tl1lJfltllJf)1'j'VI~~tl-:J '\1ft-:Jf)1'j'VI~~tl-:J~,j~ll1~ 7 1I~:;'\1ft-:Jf)1'j'VI~~'V-:J~,j~ll1~ 121rltl 

U llJll,j~ tJU I Vi tJUI ~lJ 'j ltJ~l ~ tJin '\Jtl-:J II 'V~ Itl ""~ II ~:;lj fll 'j l,j~ tJlJII,j ~-:Jtl ~1-:J ljl! tJ~1Ti'ty'VI1-:J 
. " 

",,()~Vi'j:;~u .05 ~-:J'jltJ~:;IUtJ~~tl i,jij . 
3.1 flcilJVi 1 l~lJ~llJ,jfl~ l'VlfY'lfltJ II~:; l'VlfY'\1ru-:Jil.i'VlUmllJlI~fl~Ntl~l-:Jljl!mhTi'ru • u u 

'Vll-:J""()~~'j :;~U .05 Irl'VlmtJUlVitJUI~lJ'jltJ~ 

3 .2 fl~lJ~ 2 l~lJ mlJ ~llJ 1lJ fi'11~ fl1'\1lJ ~'\J'V-:Jl'VlfY'lfltJ 'VlUmllJlI~ fl~l-:Jtl ~1-:Jnl!mY1Ti'ty 

'Vll-:J ""()~~ 'j:;~U .05 Irltllm tJUlVitJUI~lJ 'jltJfil ~tJ11i'\Jtl-:Jlltl~ltl""~ ~tl 
OJ 

3 .2 .1 'j 1 tJ~~ II~ fl~ 1-:J nlJ '\JtlHl'VlJ fl1 'j 'VI~ ~tl-:J nu'\1 ft-:J fll 'j 'VI ~ ~'V -:J~,j ~ 111~ 7 

1I~:;titllJ f)1'j 'VI~ ~'V-:J nu'\1 ft-:J fll'j 'VI~~tl-:J~,j~ 111~ 12 i ~lIti ~'lfijlJ1~ f)1tJ 

'jtlU"":; 1 'Vlfl Umlf)1'j l~lJ'\Jtl-:J111 111'\JW:;~fl 1,j'V{I~lJ~1 '\JiJlJ 'Vlft-:J-:JllJ~ 

1~~'V1lJ 

3.2 .2 'j 1 tJ~~ II~ fl~ N nlJ '\J'V-:J ti'VlJ fll 'j 'VI ~ ~tl-:J nu '\1 ft-:J fll'j 'VI ~ ~tl-:J~,j ~ 111~ 7 

titllJ fll 'j 'VI ~ ~'V -:J nu '\1 ft-:J fll 'j 'VI ~~tl-:J~,j ~ 111~ 12 II ~:;'\1 ft -:J fll'j 'VI~~tl-:J 

~,j~111~ 7nU'\1ft-:Jfll'j'VI~~tl-:J~,jml1~ 12 i~lIti 'jtlUltl1 ""lJ'JHlfll'Vl 

fll'J 1 ~tl'V flclillllJ"" -:J""~ 1I~:;~llJ1lJ f)1'j l~lJ~tl1lJ 
OJ • 

3 .2.3 ",,~,ji~11 film~tJ~'lfijlJ1~f)1tJ 'jtlUltl1 'jtlU"":; l'Vlfl U~'jlf)1'jI~lJ'\Jtl-:J 

111111'\Jw:;~fl 1,j'V{I~lJ~1'\JiJlJ ljfilm~tJ~~~-:J 1I~:;film~tJ'Vlft-:J-:JllJ~ 

H~tl1lJII~:;~llJ 1lJ f)1 'j l~lJ ~tl1lJ nfilm ~mvilJ~lJ 
3 .3 fl~lJ~ 2 l~lJ~llJ~llJ1lJfi'11~fll'\1lJ~'\J'V-:JI'VlfY'\1tY-:J 'VlUmllJll~fl~l-:J'V~l-:Jnl!mhTi'ty 

'Vll-:J""()~~'j:;~U .05 Irl'Vlm tJUl VitJUI ~lJ 'jltJfil ~tJ11i'\Jtl-:Jlltlmtl""~ ~tl 
OJ 
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11 tJTi~ 1111 fl1l1':( n'\.J '\JU ·U1U'\.J f11Hl~ "U.:( nU'l1r.l':( f11Hl ~"U':(ffU~lM~ 12 .., 

Lm~ 'Hr.l':(f11Hl~"U,:(ffU~lM~ 7 nlJ'Hr.l':(f111'Vl~"U,:(ffU~lM~ 12 i~lIn 

LUu{L~'\.Jtl'\Ju'\.J 

11tJTi~ 1111 n~ 1.:( n'\.J '\JU.:( nu'\.J f111'Vl ~ "U .:(n1J 'Hr.l':( nu'Vl~"U .:(ffU~ lM~ 7 .., 

nu'\.J f111 'Vl ~ "u.:( n1J 'H r.l':( f11 nil ~ "u.:( ffumM~ 12 LW~'H r.l':( nu 'Vl ~ "u.:( 

ffU~lM~ 7 n1J'Hr.l':(f111'Vl~"U,:(ffU~lM~ 12 i~lIn 51111f111L~'\.J'\JU':( 

111 1 ~'\JW~~ n ~lJntlm'Vif111 1~uuncjfL ~ '\.J ~.:( ~~ 'Vir.l':(':( 1'\.J ~1~~U1'\.J1I"~ .., . 
~1'\.J1'\.J f111 L~'\.J~tJ1'\.J 

l.2.3 ~1ui~11 Timl~tJ 5mlf111L~'\.J'\JtJ,:(1111~'\Jw~~n LUtJ{L~'\.Jtl'\Ju'\.J ii . 

l. ~1m-mf1111~tJ'Vi1J11 ~'\J~lJntl'\.J~'Hr.l':(f111'Vl~"tJ,:(ffU~lM~ 12 n~lJ~ 2 L~'\.JmlJ~1'\.J1'\.Jti'11 

~ nl'H '\.J ~ i':(L 'VifY'lfl tJlI"~L 'Vi fY'H~':( ii f111 L U~ tJ'\.JLL U ".:('\JtJ.:( ~'\J~m 1 tl'\.J ~~~~'\.J tJvl.:(ii-wmhTity'Vll':( ~~~~ 
1~~1J .05 l~tJ~ L'VifY'lfltJiiTilL'il~tJ ~'lfillJ1"f11tJ 1tJ1J1tJ1 1tJ1J~~I'Vin 51111f111L~'\.J'\JtJ,:(1111~'\Jw~~n 

mllJ~'\.J 1 m111'\JW~111 hTlmtJ~l'\Jw~~ n lI"~LutJ{L~'\.Jtl '\JU'\.J iiTiml ~tJ"~"':( ri1'\.JTiml~tJ~m1tlm'Vi 

f111 1~tJtJncjfL~'\.J~':(~~L~lJ~'\.J Lm~L'VifY'H~':( iiTiml ~tJ ~'lfillJ1"f11tJ 1tJ1J1tJ1 51111f111L~'\.J'\JtJ,:(111 1~'\Jw~ 
~ n Tl11lJ ~ '\.J 1" 11 11 '\J W ~ 111 h Tl m tJ ~ 1 '\J W ~ ~ n 11 " ~ L U tJ { L ~ mi'i '\J 21 '\.J ii Ti 1 L \l ~ tJ " ~ ".:( ri 1 '\.J Ti 1 L 11 ~ tJ 
~m1tlm'Vinn HtJtJncjfL~'\.J~ ':(~~L~lJ~'\.J ~':(L~'\.J i U1IllJ~lJlJ~~1'\.Jnnl~tJ~;.:( 1111 nnL~'\.J l~tJiinnL~lJ 
~1'\.J1'\.J ti'11~tJ1'\.J ii~ml1 1 '11' ~'\J~lJ11 tl'\.J~'\JtJ.:( n~lJ1tJl'l Nl'\.J ~iifl11~Jl'H-W f1Lfi'\.JLU~tJ'\.JlI U".:( i U 1I"~ 
~lnnn'Vl~"tJ.:( 'Vi1J11L 'VifY'll'ltJiif111 LU~ tJ'\.JlIUM'\JtJ':(~'\J~m 1 tl'\.J~lJ1nn11L 'VifY'HtU':( ~lnmllJ1I1In~1':( n'\.J . " 

..::1 I .d~ ~ ~ I .cI fI d !"'I QJ .d" I 1 
'VlN~n ~11':( f11tJ'\JtJ.:( L'Vi fY'lfltJ'VllJ lJ 1" n(11lJL '\.J tJ lJ1"m ~~ n lJl nf111Lm~lJ L U U 1 L 9f'\.J 11 I '\JlJ'\.J 'Vl'\.JtJ tJf111 '\.J .., 

L'YifY'H~':( 11lJ~':( L 'VifY'H~ .:(iil Tl1':( ~~ 1,:( i 1,:( nl tJLL"~Tl11lJ~llJl1 tl 1'\.J nl1tJU nnlr.l':( nltJ~ ~1 n~lJl nn11 1 '\.JL'Yi fY 

..J.d. I QJ 

'lfltJ 9f':(lJ~"1ItJ'\J1J1'\.Jf111LN1~mty'Vi"':(':(1'\.J (Martha, 2007) 

~'\J~lJntl'\.J~ ~LU~tJ'\.JLLU".:(iu ii11tJ"~lfltJ~~.:(if . 
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1. mUJtlVlflu'Utl-l'l::uu"I-"u1tJult1-HlJlut1::fn'l'HltJlil 

i " '" 1.1 ffm'HlfllVH1n 'lftJtJn9fl~'U"l 'lr{'fI 

~lnm'HU~tJ1J1VitJufi111l~tJntJ'Ull"~'I1~'lmTYl'fl"tJ'l~'tJ'fI1l1~ 12 'UtJ'ln~lJVi 2 l~mlllJ 

l'f1tJ~fflJ'l'ltlfll'Yfnn i ~tJtJn9fl ~'U ff 'lff'fl ~fi111l ~tJ1 ~lJ~'U lrltJllJ~ tJU 1 Vi tJU flU mi lJ~ 1 1~'U ~ llJUn~~'l1 'Yffl ~ .~ . 
'lfltJll"~mfl'l1iY'l ~~fi111l ~tJfflJ'l 'ltlfll'Yfm'l i~tJtJ n9fl~'U "l 'lr{'fI "'fI"'l ~'l fftJ 'fIfI~tJ'l flU'U 'I 'Yf ~'l1 fl11'41~U 

(2548) ~l11m'l1~ tJ1~ tJ'l nn 1m tJUI Vi tJU v""'UtJ'lm'lI~'Ull UU ff~fflJll "~11 UU ~tJ1 dtJ'l~~~tJfflJ 'l 'ltlfll'Yf'YlH 

mtJ1~tJ1flUr{'Ufll'Yf'UtJ'l'l1iY'l1tJl11'l1'U n~lJ~1mh'lI~'U'I1iY'l1tJl11'l1'U tJ1~ 45 - 59 iJ llti'll~'U 3 n~lJ ~tJ 
n~lJfI1utJlJ ~11i1'U;1~U'l~~11'UmlJ'lJtl~ tl~lJ~fftJ'lI~'Utl~lJ'Yl'fl"tJ'lI~'UllUUff~fflJ 1'f1tJ1~'\.J1~'U'lf1'l '1 

.:::1 ~ ," .ct , Q.I .ct I d d. d I QJ QJ I 

,,~ 10 'W11'1 fltJ 'lf1'l1'lf1 10 'W11'1 'lf1'ltlm'l1'U 10 'U11'111"~'lf1'l1tJ'U 10 'U1'Yl ff~fflJ 30 'W11'1~tJ1'U 3 1'U~tJ 

ffU'fI1l1 n~lJ~ff1lJ l~'Un~lJ'Yl'fl"tJ'lI~'UllUU~tJldtJ'l l'f1m~'U~tJldtJ'l 30 'U1Vi~tJ1'U 3 1'U~tJffU'fI1l1 
" ~mm'l1~tJ'YfU11'11~'lm'l'Yl'fl"tJ'l 1 0 ffU'fI1..1 'YfU1111'lff1lJnrilJ~ffm'ltlfll'Yftlni~tJtJ tl9fl~'Uff 'lff'fl l1~tl~l'l . ~ . 

~ m'l-n~ 'U 1 fflJ 'l 'l tl fll 'Yf m 'l i '*tJ tJ tl9f 1 ~ 'U "l 'I r{'fIlJ 1 tl tl11 n ~ lJfI1 U tJ lJ ~ ~n ~ m 'llJ 'Yl1 'I tl1 tJ i 'U ;l~U 'l ~~ 11 'U 

mlJutl~ l1,,~ilJfI"l'f111"~flW~ (Michaud, et aI. , 2002) l11tl1'lU'l~liJ'Un~m'llJl'lHtl1tJi'Ul~tlll"~ 

fI11lJfflJ-n'U'Ii flU ffm 'l tlfl1'Yf m'l i ~tJ tJtl9fl ~'U "l 'I r{'fI 1'f1 tJri1 'l1~ n~ m 'llJl'l 1'1 mtJll" ~ffm 'l tlfll'Yf'Yl1'l mtJi 'U 

1~tl1tJi'U'lf11ffl~l9ftJ{11"'U') ~1'U1'U 233 fI'U tJ1~'l~'I11H 11-15 iJ 1'f1tJtlni,*If1~tJ'lirUfl111~'U~1 

u'UYitln~m'llJl'l1'lmtJ (~1'U1'Ufl11) 1~'U'l~tJ~l1m 7 1'U 'YfU11U~lJ1Wn~m'llJl'lHmtJll"~ffm'Hlfll'Yf 

m'l i ~tJtJ n9fl ~'U "l 'I r{'fI ~fI11lJ fflJ -n'U 'Ii fl'U mh 'I ~ir tJri1rlty 

1.2 ij~'llm'lI~'U'UtJ'l'l11h'Uw~-ntl 

'YfU11ntJ'Ull"~'I1~'lm'l1'l'fl"tJ'lffU'fI1l1~ 12 fiml~ tJij~'llm'lI~'U'UtJ'l'l11 i~'Uw~-nn'UtJ'l 

, , ,Sol 

lf11tJ'lirUfl11 (Pedometer) ~tJn~m'llJlm~fll1~ff'Ufll'Yfi'UfI'Ul1H1'U~mIW~'l1'Uir'l Ul~ Vi~il1'11irtl1n'U • , 

(fi1~'lfUlJ1"mtJ1\l~tJ 29.5 ± 6.2 tltl ./~'l.lJ.) 'YfUi1 ~m'l"'fI"'l'UtJ'lijm1m'lI~'\.J'l:hi~'Uw~-ntlmh'l~ 
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1.3 m1lJ~'U l'l'i1~'lJru~~fl 

'I1"'~fll'jmH,{)~~U~l,..r~ 12 vnJ'h flcilJ~ 2 1~'U~llJ~1'Ul'Ufl11~n1'11'U~i~l'Y'IfY'lf1Vll"'~ • 
l'Y'IfY'I1iY~ nTiml~tJT111lJ~'U Im1~'lJru~~fl"'~"'~ Irl{)IU~vUlYitJ1JnlJfl~lJ~ 1 1~'U~llJUfl~ ""{)~fl~{)~nlJ 

I1fl'Vl1'Ull"'~flW~ (Catrine,et ai., 2002) f1flEl1Pl"''lJtl~ "The First Step Program" I~Vfll'j1i'lfl~tl~'lTlJfl11 

(Pedometer) 1 ~tlI ~lJ fll'j I~'U 1 'U fl'U Y11~ 1'U ~n'" flElru~ ~ 1'U~~ I ~~~ n.tlll~J1'11'IT mn'Ull '" ~t1' l'U illTitl vn 
fll 'j 1 fl ~tl 'U i '111 1'U 'j ~'I111 ~ 11 '" 1 Y1 H 1'U Pl'" fln i ~ V'Yi lJ 11fll1lJ~'U I C'I'l1 ~'lJ W~~ fln fll 'j "'~ '" ~ tl VH n 

'lTmhTity ~~ ",,'IT lJ""'4 'U in fln U l' UI u~v'U 'Yi q~ m 'j lJ fll 'j J ~ ~~ I ~~'lJtl ~ fl'U Y1 H 1'U ~~flci 11 1'Ii'UI~ Vl nlJ 

Utl'Ull"'~flru~ (Ann, et ai., 2003) Y11fll'jf1flEl1Pl"''lJtl~fll'jI~'U~1'Ul'UtlV1~~tlV 10,000 f{11~tl1'U I~'U 

11m 8 ~U~l,..r 1'Ufl'Ut1'1'Ul'Y'IfY'I1iY~1l",~illTitlvnn~m'jlJ Ti1~'lfUlJl"'fllV 35.0 ± 5.1 flfl .lm .lJ. 1~Pl'" 

flnlu~V'Ullu"'~m1lJ~'U hl1~'lJru~~fl 'YilJ 11m1lJ~'U I "'11~'lJru~~flnTi1"'~M ll"'~""tl~fl~tl~nlJ nn 

f1flEl1i~V'lJtl~llJtllll"'~flru~ (Moreau, et ai., 2001) ~'YilJ11fll'jI~'U1'U"'~ 9,700 fill 1'U'I1iY~1V'I1lJ~'j~~ 

""llJnfl"'~m1lJ~'U I "'11~ ill J'U ll""~~ 11 'lJW~tltl nn1"'~ fll vTi 1m1lJ~'U I "'11~'lJru~111 1 ~ umil11"'~ 
flmV~11'U'lJw~~n Timl~v (Mean) 'lJtl~m1lJ~'U 1"'11~ l~lJ~'UI'Vlv~l~n~tlm'Yi1t'f'U ti'lnfll'jtltlnfi1"'~ . .. 
fllVtlV1~~tlIijtl~ ~~'lilv"'m~~lJll H~'U Im1~ Y1'~Ti1m1lJ~'U I "'11~'lJru~111 1~UlJ~111"'~flmV~1 1'U'lJW~ 

~fl 1l",~Timl~v (Mean) 'lJtl~m1lJ~'U 1"'11~ ~~"'~~ln11fl'Uun~ (tl~lJ Vi'YiVlJ'U~~, 2540) ~~tl1~ . 
""1u ill11 fll'j I~'U tltl nn1'" ~fll V~tll~ 'U fll'j tltl nn1'" ~ fllVlllJlJ II tll 'j U ntlVH'I1l1 ~ll "'~I ~'UU ~ ~v'I111 ~~ Y11 

1Mm1lJ~'U 1"'11~'lJW~1111~UlJ~111"'~fl"'lV~1"'~"'~ ('U~'Yi~~1 fll1'41~U, 2548) ~~m1lJ~'U 1"'11~~~~ 

1~'Uu~~m~V~~tlfll'jln~ hfl111 1~1l"'~'I1"'tl~l~tl~ ill ('j~Yl'Yi'" fJty'lf'j W tl~lW1, 2550) 1l"'~Pl"'flnf1nEl1 
'lJtl~ U",im"'ll"'~flru~ (Albringht,et ai., 2006) ~illY11fll'j'jllJ'jllJ~1'Uf1ml1i~v~'Vl~""tllJPl"''lJtl~fl1'j 

1~'U~tlfll'j iltl~ n'U I 'jfl111 1 ~11"'~'11 "'tl~l~tl~1l "'~fll'j ~~ fll'j 1 ~Vl nlJ u~ ~m~v~'lJtl~ I 'jfl111 1 ~11"'~'11 "'tl~ 

I~{)~ 1'Ul'YifY'I1iY~ ~ln'l1"'n~l'U 'VlN'j~1J1~i'VltJ1 ;1MI~'U 11fl1'jI~'U~~",~u~~m~v~'lJtl~ hfl111 1~1l"'~ 
'I1"'tl~l~tl~ ill 1l"'~fl1'j l~lJ fll'j Ifl~tl 'U i 'I11~h~ fllm ~'U Pl"'~~tl fll'j iltl ~ n'U l'j flt1'l'U i 'lJ11'U 1'U I "'11~ "" ~ ... 

m1lJ~'U 1"'11~~ ~1l"'~1lJl'1111'U ll"'~ l~m\lm~fll'jl~lJfl1'j 1~'UVJn1'U 1lJ1 'YifY'I1iY~ nU'j~'lf1m~1'Ul'UlJ1fl 

~ni~;i~fll'jY11~1'UJ~~~ Hl~ ~~I~'Uu~~m~V~~tlfll'jI~'U I 'jfl~l~'l fll'j l~lJfll'j Ifl~tl'U i 'I11'i1~fllV~~ 

1 ~ 'U Pl"'~~tl'j ~lJlJ ""~'j j 1~ fll V ~1'U f1nEl1i~ V '11 m V~ 1'U 11 ""~~ ii ~ Pl"'~'lJtl~ fll 'j 1 i'l fl ~ tl~ 'IT lJ fl111~ 'U ~l'1ilV 

""~l~m ~~~ 1~ 1'U flnY11n~ m'jlJ'Vll~fllv1 MI~lJ~lJIl",~nPl"'~~tlfll'j",~u~~m~v~'lJtl~ I 'jfl111 1~11"'~'I1"'tl~ ... 
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'.1 ' 2. tl-3flu'l::fltll.J'lHflltJ 

'" .. 
2.1 1l')j'lJlJ1""flltl . .. 
ntllJU""~'I1"~fll':i'Ylllm) ,rff'tJm""~ 12 milJl1 2 l~lJ lIllJ ~llJ 1lJ f1l1l1 nl'\1lJll li' ~l 'V'I!'1')j'ltl . 

U""~lYlI'1'11tY~ ~fI1llJUllnlll~tl~N~'!! mY1Ti'tlJ'Yll~~(l~~':i ~~'lJ ,05 lrlm U1 tI'lJ 1 l1t1'lJf)'lJn~lJ~ 1 ~tlllfl~tl~ 

fl'lJ lJ11lll~U""~mu~ (Navata ,et aI., 2006) fYmnfl1llJ~lJ~lJ~':i~'\1';h~~llJ1lJf1l1U",,~fil~')j'i1lJ1""flltl 

'lJtl~fllJ~llJ')j'ltl1lJlJm'l1""1~ tl1~':i~'I1il~ 30 - 59 iJ 11ltl1~lfl~tl~'!!'lJf1l1 (Pedometer) fYmnO~Yl"~~llJ 

~i''lJl;;lU''''~Yl''~~llJ~1~tltln i U 11ltl~-:i1lJ'Yl1l""tl~ 26.1 % ~fil~')j'i1lJ1""flltllJlnnil 25 f)1""ni'lJlltl 

1 U':i11mlJfll':il~lJ 11ltl1~lfl~tl~'!!'lJf1l11~lJ':i~tI~l1m 12 ~Ulll"" l~tlll~'m ntllJ1m~'I1"~fll':i'Ylll""tl~'lJtl~ 
" . .. 

fll':i l~lJlltlfil~')j'i1lJ1""flltl Yl 'lJ il~ fll ':i 1 U~ tllJU U""~'lJtl~fil~'b'i1lJ1""fll tI ':i ~'11 iN;;tllqj""~lJ! llJU""~':i~tI~ 

~llllllJr·m 

2.2 lUtl{1~lJ1I1'IJl1lJ1lJ-:il~flltl 

nrilJ~ 1 1~lJ1I1lJUn~ ~film~tI1Utl{1~lJ1I1'IJl1lJl'rilJ~lJ1~m!tltlu""~nrilJ~ 2 l~lJlIllJ . . . . .. 
~llJ1lJf1l1l1 nl'l1lJll ~film ~tI""ll",,~li'~lYlI'1')j'ltl1m~lYlI'1'11tY~ ~tlllfl~tl~ fl'lJ'Yl tllJil~lJ (Thompson, 2004) 

fYmnfl1llJ~lJ~lJ ~':i~'I1il~ fll':i lfl~tllJ i 'I11-:iN flltl 111 tlfll ':i 1 ~l fl~tl~ '!! 'lJ f1l1 U""~~llri1lJ -:il~ flltl1lJ 'I1tY~ 

1t1n""NfllJ 11ltlll~mfll':ilu~tllJUU""~ lUtl{1~lJ1I1'IJl1lJ ':i~tI~l1mfll':i'Ylll""tl~ 7 1lJ 11ltl~':i~~'lJn~m':ilJ 
" 

UU~tltlnL~lJ 3 n~lJ ~tl n~lJ 1 hjfitltl~fll':ilfl~tllJi'l11 11ltl1~lJ\j'tltlnil 6,000 f1l11ltl1lJ n~lJ~ 2 

~fll':ilfl~tllJ 1 'I11,j'1~~ ':i~~'lJfll':i l~lJ 6,000-9,999 f1l11ltl1lJ u""~n~lJ~ 3 ~fll':i lfl~tllJ 1'1111~lJU':i~~1 

1~lJlJlnnil'l11m'Vh fl'lJ 10,000 f1l11ltl1lJ Yl'lJ il ~fI1llJ fflJ~ lJ ~ fllJ tl ~l~ ~'!! tI~hTi'\U'lJtl~~llJ 1lJ f1l11l tl 
u 

1lJlm~lUtl{1~lJ1I1'IJl1lJ 

2.3 ':itl'lJ1tl1 

nri lJ~ 2 l~lJ lIllJ~llJ 1lJ f1l1~ nl'l1lJ 11 ~ film ~ tI':i tl1J1tl1""1l ",,~i~l YlI'1')j'ltlU"" ~1YlI'1'11ill~ lrltl 
• u 

lU1t1'lJIl1t1'lJntllJU""~'I1"~fll':i'Yl1l""tl~ffUm""~ 12 ~tlllfl~tl~fl'lJ Vl11ltl{lm~mu~ (Tudor,et aI., 2004) 

~ , .,; "1 ' <k '" 1 
Mmn~.m'IJtl~ "The First Step Program" (FSP) lItlfll':ilfl""tllJ 1'I11':il~flltl (Physical Activity) C)f~11l lltl 

lfl~tl~'!!'lJf1l1 (Pedometer) 1lJfllJ~~"nfjW~~llJ,r~ 1~~ fil~')j'i1lJ1""flltl 33.3 ± 5.6 nn .lm .lJ. 11ltlll 
" 

fil~ 1U U':i ~llJ 1lJ f1l11ltl1lJ fl'lJ ':itl'lJ1tl1 Yl 'lJilfll':i 1 fl~tllJ i 'I11-:i l~ flltl~ 1 ~lJ~lJ lJln ni 1 3,000 f1l11ltl1lJ 

(1~l1mU':i~lJlW 30 lJll1lltl1lJ) 'lJlJlll':itl'lJ1tl11m~~~lYln""1l""~U':i~lJ1W 2-3 lC)flJ~llJm 
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2.4 'H)lHY~ l'Vln 

milJ~ 2 1~'U~ 1lJ~ 1'U l'\.d{ll~ nll1lJ ~ '\J'e) 'I m fY'lf1tl nfi 11\1 ~ tI'j 'e)lH"~ 1 'VlnCl~Cl'l10'e) • 
1m tlUl'Yitlm~,.d1'l n'e)'U m'j'Yl ~Cl'e)'1lL Cl ~'11 "''I nWYI ~Cl'e)'1 ~\J ~ 1M~ 12 ~'e)~flti''e)'1 nu'Yl 'e) lJ~ ff'U (Thompson, 

2004) ffnll1m1lJffmi'U1h~'I111'lm'j lf1~'e)'U 1'111i1'lmtl l~tlm'j '1~If1t'e)'1'1!Ufl11 lLCl~ff~ri1'Ui1'lmtl'1'U 

mi'i'l-lt1nCll'lfl'U'VlUl1nm1lJffmi'U n n'U'e)ti1'l n'l! tI~lfi'ru'\J'e) 'I ~1'U 1'U fl11~'e) l'UlLCl ~'j 'e)U ~~ 1 'Vl n 1'1i'Ul~tl1nU 
u u 

~'e)1'U Ufllf1CllLCl~flW~ (Hombuckle,et aI., 2005) ffnlllm1lJ ffmi'U n 'j ~'I111'l m'j '1 ~1f1t'e) '1'1!u fl11,rl~ m'j 

lf1~'e)'U i 'I11i1'lmtillCl~'j'e)U~~ 1 'Vln'\J'e)'1'11tY'I'elyj~n'U 'e)lQm~ tI 51.4 ± 5.4 tJ ~1~tI'VlUl1'l1tY'I'elyj~n'U

mlJ ~ n'U 1 tlnCll'lfl'U ~ n nl1 nn lJ nn 1 fI~'e) 'U 1 '111 i 1'1 m tllJ 1 n"1 n m 1lJlL~ n~ 1'1 'e) tiN n'l! mhfi'ty'\J'e) 'I 'j'e) U 

~~ l'Vln 

'elm1ri1'Um1~'e)~~ 1 'Vl n ll~n~l'ln'U 'e)ti1'ln'l!mhfi'ty'Yl1'l ~il~~ .05 10'e)1 ill tlUI Vi tlU'j ~'I111'l n'e)'U m'j 'Yl ~Cl'e)'1 

llCl~'I1"''1nn'Yl~Cl'e)'1ffU~lM~ 12 ~'e)~flti''e)'1nU nn 1~'el~'j1ri1'Ul'e)1~'e)~~ 1 'Vln 1~'U11inn'Yl1'lV'e)lJ~iJtllJ 

'1'*'1 'U n1'jl~n1'j ~~~lJ i '\JlJ'U '1 'U i 1'1 n1tlri1 'U U'U 'I11'e) ri1'U ri1'l 'j'e)U ~~ 1 'Vl n n ~CllJl111 n 1 '\JlJ'U ~ ~~ ~lJ '111 

~1'11'1!'1U~11W ~~ 1 'Vln ri1'U'j 'e)UW1 n ~CllJl111n i '\JlJ'U~ ~~~lJ '111~1'11 'I!'111Cl~i '\JlJ'U~'e)ti'1 'U'e)ltl1~fI1t1'1 'U 
'" 

fi1'el~'j1ri1'UW1~'e)~~ 1 'Vl n 11~fflJ'ti'UnnUfI11~I~tI'I'\J'e)'1nnl ~'U 1 'jfl111 '1l111Cl~'I1Cl'e)~Ii1'e)~ lLCl~ 1 'jfl'YlNllJ 

mU'e)ft9flJ (nrilJ1~tIllCl~'ti\PJJ'U1 ti1'l!n1'Yltl1fY1~~1nnfivn, 2549) ~'1'el~'j1ri1'UW1~'e)~~ 1 'Vln '1'Ul'VlfY'lf1tl • 
il.im'jln'U 1 lLCl~I'VlfY'I1tY'I il.im'jln'U 0.8 (lW'lf1 n111'j'ti\PJJ"J, 2541) 

2. 'Vl"''1'11'U~'1~~'e) l'UllCl~~ 1'U 1'U nn 1~'U~'e)1'U 10m u~ tluiVitlufi1m ~tln'e)'U m'j'Yl~Cl'e)'111Cl~'I1 "''I 

nn'Yl~Cl'e)'1ffU~lM~ 12 'j~'I111'ln~lJ~ 1 nun~lJ~ 2 'VlUl1'Vl"''1'11'U~HllCl~~1'U1'Unnl~'U~'e)1'U'\J'e)'1 

nrilJ~ 2 nm1lJll~n~N'e)ti1'ln'l!tlti1fi'ru'Yll'l~il~~'j~~u .05 l~tlnrilJ~ 2 nnn'1,*'Vl"''1'11'UllCl~nnnl~'U 
• u • 

~'e)1'Ul~lJ~'Ui'lI'VlfY'lf1tlllCl~l'VlfY'I1tY'I ~'e)~flti''e)'1num'jffnll1'\J'e)'1 U111~~llCl~flW~ (Bravata, et al,2007) 

~ffnll1 ~Cl'\J'e) 'I nn '1 ~1f1t'e)'1'1!U fl111 vtm ~'UlL 'j '111'1 '111 '1 'U m 'j 1 ~lJ nl1 m 'j lJ'Yl1 'I mtlll Cl~ ~Cl~'e) ~'\JfI1'Vl '1 'U ltl '" . 
~'1my 1~tIl~'Unnffnlll111nm'j'j1U'j1lJnn1~tl111n1n~n~N"1 i'li'U 2,767 It'e)'1 nfi1m~tI'\J'e)'1'e)lQ 
'ell~l~lJm 49 tJ lLCl~ 85% 1~'Ul'VlfY'I1tY'I 'j~tI~m'j'Yl~Cl'e)'1m~tI 18 ffU~l'l1 '11'U1~tli'l'l1lJ~nri1T;h n 

nn'1,*If1t'e)'1'1!ufl111vtm~lJnl1m'jlJ'YlNmtli~ 26.9 % 111nfi1~'Uj1'U l~tlm'jl~'U'1 'U'I1'U1~tlri1'U '1myn 

li11'l1lJ1tl~ 1 0,000 fl11~'e)1'U lLCl~~'e) 1~11m'jHlf1t'e)'1'1!Ufl111~'U11im'j~~'1'U nn '1~I~'UllHl1'l '1111vtm~lJ 
'" 
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, I I I JI 

2007) li'Yl~HH)'IJ ~Hl'IJ'e)~ fil'j i~lfl5'e)~lr'IJti'111~'eJ1vhJn'ilm'j lJ'YlN filtl1W~ 'lhtJi'U nu {l~lhl1lr n i 'U 
, " 

'eJ1fflfflJm l'Vlf111ru~li fl' 1'U l1{l~ijlJ l'I'llr nL n'U ~ l'U 1'U 93 
4:Sdi , QJ di I ~ I Q.I 

fl'U 'YllJm~'lI'UlJ1"filtJlJ1nn1111'j'e)1'Yl1n'IJ 25 ... 

nhn:ilJ~'e)m'jNllJm lm~'t!'e)tJn':h 25 nl"n:ilJ~'e)m'jNllJm 111fil'j'Yl~ff'e)'IJ 24 ~u~l'I'11~tJ~i~tJ 

1~'U 111 ~'U mllJ~hl hi 'U nu i ~1 fl~'e) ~lr'IJ ti'111 ~'eJ1 ~lJ m ~ 'il ~ i 'il i'U nu 1 ~lJ n 'il nn lJ'Yll ,Wlt11m ~i1tJ{l~ ... 

Jl11lrni'U11ru~~ijn'ilm'jlJ~l ff'e)~fl~'e)~n'IJi clH~'e){l1"~mU~ (Schneider,et aI. , 2006) ~~tYn1:l1f'Hl'IJ'e)~nu ... 

i~lill11lJltJm'jl~'Ul~'U~1'U1'U 10,000 ti'11~'e)1'U 'IJ'e)~fl'U111~1'U~n1:lf.U~~1'UJ~ 1~~~1~'U hflfl'l'Ulm~ 
Jl11lr mn'U~1'U1'U 56 fl'U~'e)fil'jlU~tJ'U11U"~'IJ'e)~ff'IJfflJ'jH)'U~ 'j1lJi1~1:l'il~tI1~tJ~'IJ'e)~ hfl111 ill11"~11"'e)~ • 
1~'e)~ 'Vl'IJ11 ijnulU~tJ'U11tl"~~l11U'j~N'l i'U'Yll~~~~'U1rl'e)ijfil'j 1~lJ~1'U1'U ti'l1nul~'U~'e)1'U ~~~i~tJ 

Sol I' JI 

ff'jU11 ~1'U1'U 1 0,000 ti'11~'e)1'Uij~m~'e)nn"~lJ l11lr n'IJ'e)~fl'U111~1'Ulr~ l~~liij hflfl'1'U11"~m1~lJl11lr n • 
In'Ui~ lm~ .,j''e)lJ'''illmhlrmh1~1~U'j~1'Ylf1 rillrn~1'Un'e)~'Yl'Ufflr'IJff'U'Ufil'jff~1~lff1lJff'IJm'Vl (2550) 

" q q q 

" " 11'Vl'Yl6ff11~'U ~'e){~ 'Vl'IJ11fl'Ulii ~lfl5'e)~lr'IJti'11 i 'U nn~~lill11lJ1tJfil 'j 1~ 'U i ,r~'U l'eJ ~ 11 ~1~ 'U i ~lJ lnn11fl'U U n~ 

U'j~lJ1f.U 2,000 ti'11~'e)1'U l1,,~~~~i~lJ1'Vl~'e)lJn'IJfil'jl~'U~lJln~'U~'e) J111lrn~1~"~{l~iun~'lJ11it~ 
lm~mllJ~'U lm1~~"~~1"~ il{ l1{l~ff'e)~fl~'e)~n'IJfff.l1,r'Ui~tJ'j~'IJ'IJ ffl1il'jf.U 'l'IJ m~'Yl'j1~ffl1il'jf.U 'l'IJ 

(2549) ~11 nn 111n'ilm 'j lJ'YlNfil tJ~'e) fil'j lfl~'e) 'U i 11l'iN filtJ ((1111'e) ~N ff~11 fflJ'e)lI~ijf.m~~'e)'l'IJm'Vl 

il'e)~n'U hfllf'e):i~~l~'l l1"~"~mllJl~tJ~'illnlJ~l~ ~'IJ1~'lIiJ~ i~ 

1l1mmfil'j1'iltJ ff'jui~11nnl~'Uij~"~~'e)ff'IJm'Vl ff'e)~fl~'e)~n'IJ 11ffl u'Ul~l~~ (2549) ~ • • 
n~1111 fil'j l~'Ul~'U ~~l~lJ~'U'IJ'e)~fil'j ij'l'IJm'Vl;i~~~ 1 ~tJ~fil'j l~'Ul ~'U~ U11 'IJ'IJ nu lfl~'e)'U i 111~lJ1n 

~'l~'IJ'e)~lJ'Y1:I6l'Vl'j l~ijmllJrilTitlJ~'e) fil'j V~;'Vl ~'e)lJ 1 i~ijfil'jtYn1:l111 fil'j 1~'U ijmllJ~11 ~'U~'e)'l'IJm'Vl 

m'jl~'Ul~'Unntl'j~ffl'U~1'U'IJ'e)~'e)1tJ1~11mmh'Ui1lJn'U ~'e) 11'IJ'U 'Ill lm~~l~l nnl~'UV~ffllJntl111i,r 

l'jl i~'Vl~~~l'U iui1~ 100 11fl"'e)~ 'e)~l~~ltJ~ltJ m'jl~'Ul'J n1'U il.ll YitJ~l1~ij~" i'U nn l~l~mtlJ11fl"'e)~ l1~V~ 

~"d 11)" "'" .J '" i"~ '" ffllJn tll'VllJ11'U 1'Yl'IJ'e) ~l'eJ 'U L Ci)flJ 11 "~'IJ'lJ1'U fil'j 1~1 ~mru'e) n~l tJ Ci)f ~ll~lJ~" 111 'VllJfil'j l~l~mru11fl{lm lJln ... ... 

i1~ 12 i11lJ~ mtJ11~~'illnm'jl~'U1YitJ~11T1 2 imi' 'e)~l~h~mlJfil'jl~'Ul'li,r~"'IJ'e)~llJ~l'IJ'e)~c)flJ'IJ'e)~ 
C\ ~ J ~ I .c:t d J QI I i" 

nn l~'Ul'VllJ'IJ'U nn l'VllJ'IJ'lJ1'U fil'j 1~1 ~mtlJ 11lJltJmllJ111l~lJ m 'j 1~1~" ltlJ11 fl"'e)'j lJl n'IJ'U11{l~tJ~ff ~~" 11 

il~mtJi~'Vl~~~l'U 'illnm11n~:i'IJU'j~'Yll'Ul.,j'l i U~ltJ l1{l ~ l1ff~~ i,rl ~'U 11 fil'j 1 ~lJn'il m 'j lJ'Yll~filtJ~ltJnn 

1~'U i'Ufl'U1tJl1Nl'U ~il.lT1'e)tJijllm'e)'e)nnl~~ mtJ 1~'U ~ ~~41tJ 111 i~l'J n~ l'J nllm U'j~11 V~l1"~U"'e)~titJ 

(mlJ'e)'UllJtJ , 2549) l1{l~lJllJ1~~fil'jijff'IJm'Vl~~ ff'e)~fl~'e)~nml'Ui~tJ'IJ'e)~ fl'e)tJ~l1"~flf.U~ (Choi, et aI. , • 
2007) ~111mn1m1ml'Ui~m~tJ1n'IJm'j1~lJn'ilm'jlJ'Yl1~filtJ~ltJi1innl~'U nnl~'UnVnlm~fil'jl1Nl'U 

U'1'U 1~tJ111mn1'IJnlJ.,j''e)l.!''1l1n1nffn Medline (1982-2006) ff~uil{11 ~l'Ui~mh'Uim1ill'U~lJli,r 
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, , 

~fll',jl~hJ~U1'U 10,000 ti'11 ~lf)fll',jl1l'rhJfll',jl~'U fll',jv'hn~f)',j'.il.J~N'l ',j1lJ~'lfllnhn'UU1'U 1~'U 

i1l f)1'.iU UNl1 cl 'l ~ ~ ~l U~ V'U fll ',j fill U 'U ;i~ '\JU'l f) 1'.i'Vh~ l'U ~ ~ "fill tu ~ti 'l ~ fl! ~ ~11 Cl ~ ri 'll ff~ lJ 1 -M~ ~'\Jfl1"" ~~ 
J,1' ' '" .., 1 "".., ",':.,9" ... ~ ! ,.., 
'\J'U ~l 1'lf'UlflV1f)lJ 'U'l1'U1~VUf)'lf'Ul1'U'l'\JU'l flUVCl11Cl~fltu~ (Choi, et al., 2007) VlVll1U'U flHfll',jVUVf)lJ 

mfflffl1m 4 fI'U ~1-M~fll',j~fllfl~U'lt!lJti'11Vlf)1'\.J1~'U',j~V~I1Cl1 2 l~U'U !flv1-Ml~'Ufll',jfll1u'Un~1m • 
U',j~~11'UmlJUf)~l1Cl~1 ~lJn~ f)',j ',j lJ~l'l'l l~U 1 -M~'l fll',j 1~'Ulilll1lJ1Vfiu 1 0,000 ti'11~U1'U 1'U~1 l1qj11Cl~ 

12,000 ti'11~U1'U1'Ul~f) .... lJl1 fll',jfll1U'U;i~u',j~~11'U~~~fll',jl~'\.J111~V 6,685 ti'11~U1'U (1~'U11Cl1 16 

i'1!lJ'l U',j~lJ1tu 400 ti'11~ui'11lJ'l) '\Jlfl i UU',j~lJ1tu 4,315 ti'11~U1'U ~'l i~l1'U~lll 1-M~fll',j l~'Ul~'U 
" ," " 

l~lJCifu'\JU'l 1~'U 1'Uffm'Ul1~N'l ',j 1lJ~'l i U'll'Ul~VHY 'lff',j',jrli 1lJ~1V ! flv1 -M .... fJ1fJ1lJU f)11 'li~Lf{l~U~ 

~ClUfll1Cl1 l~Ufll',j~~'\Jfl1""~~ 11Cl~ fflJ1fiv',j~ 11ff 'l1~'Ul h~,r (2549) f)~11~'lU',j~ !V'lf,r'\JU'lfll',jl~'U 

11 'li1vilu'lo'U llCl~Clflflmlfll',jlnfl hfl~1fJ11H~flil;i~~lhvi~~'l 7 hfl i~11fl hm)'1'U 11J1l111'U mllJ .. 

sJ , I " 

'\JU'lf)',j~~f111Cl~f)~llJ lUU l'VflJmllJ~fll1 ~'U'\JU'l;;U~U~l'l'l 1'U ',jlVl1lJ1l1 t! f)lJ1 f) m~ 1~fll',j 1~'U'li1VClfl 

Jll1t!ml1'~ ti'11~'UUUNff~11fflJU1""',jl~fll',j 1~'U'li1V1'U fll',j lm~Cl1ru"""'l'll'U 1 'UiNfllfJ1~lJ~'U 'UUf)~lf) 
" 

, .. .. 
QJ 0 did 0 Q.I oCt. Q.I oCt. 

fflJ'.i ',j (l'U ~'\JU'l1J flfICl1 VVll'll 'U VllJ .fll1~'U 111 'U m f) 'U Vl 'll .... f1'lfl V11 Cl~l"" f1l1 tlJ'l 

v ....... 
'IJ fll iTU flUU:: m flfll''n;)fJ 

1. fll',jl~lJn~f)',j',jlJVll'lfllV~1Vfll',jl~'U1'UCl~ 7,500 - 9,999 ti'11~U1'U ~~Cl~Ufll',jlU~V'U11UCl'l 
ddJ "1'" ~ 1 oCt. d.ct : QI Q 

~'\J fflJ ',j',j (l'U ~Vl fl'\J'U I flVl'l 'U l .... f1'lfl VllCl~l m1l1tlJ'lVllJfl11~'\.J1l1 'U f11 f)'U 

2. fll',jl~'Ul~'U11ifll',jUUf)t11"'lfllV~41Vf)11 ff~fl1f) yb i~Vl f)~Vlf111Cl1 ili9i'u'lmf1mf~ullf)~'U . . 
'Vi' f)EJ~Yl1f1EJ ',j 1lJ~'l ili9i'U'l~Til 1~~lV1 'U f)1'.i i U ffm'U~uu f)t11"'l fllV~l'l'l 111 i~'VJ m .... f1'VJ f)1V 

3. mj 1V'l1'U l1~uu'lrlf)',jm',j,rfl 1 -M~n~f)',j',jlJri 'll ff~ lJ~'\Jfl1"" ~'l ~ ~~U11lJlJ 11Cl~ ili~~ U l1lJ lJUU1'l 
, , .. 

ffiil1fflJU11Cl~ti'ltl'U llCl~,rflff',j ',j I1Cll 1-M1JflCllm 1'U fll',j l-ihi 1lJn~ m ',jlJri 'll ff~lJ~'\Jfl1....,.r'U'l 

4. m',j,r fl ~ 'l111 fl ~ U lJ 1'U ffm 'U ~111'l1 'U 1 -Mli U~ U f) 1'.i ~ n~ f)',j ',j lJ Vll'l fll V 1 -M lJ1 f)~'U .... ~ U lJ OlJ 1-M 

f ~"" ,~ 
mllJ t l1',jU'\JUl,JClfll'U ~'\Jfl1 .... m'l'l fflJl1 fflJU 

5. m',jff~1'l11'.i'l~'l1~1'Uf)1'.i'vhn~m',jlJl~uri'llff~lJ~'\Jfl1"" 1'li'U f)1'.i'-M',jl'l1Cllfiv',j~u~',j 1~'U9i''U 
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6. m~ ~ nu ri ,m,.! lJf11~ 1 i'l rlonr U ti'111 ~ 'U II ~ ~ ~~ 1 11 1'U f11 ~ I~'U ~ ~I ill11 lJ1fJ~l'U 1'U ti'11f11~ I~'U 

I ~() l~lJ nu I~'U 1 'U ;ifltl ~ ~ ~11'U 111' lJ ln~'U 'ffiru 'ff'U 'U 'U 1 fJU 1 fJ nu ri ~ I 'ff!lJ'ff'\J.tl1~'\J{)~ • • 

. . 
1. m~ ~nu ffml1l tl~ fJU I'Vi fJmH'I'\J{)~ nu I~'U 1 'U n~ lJ{) 1~ n~ lJ{) 1;~ Yi ~i~;ifl f11 ~.., N l'U Yi 

IIfln~l~ fl'U i tl 1~{)f111lJl'I1lJ1~'fflJ'\J{)~ f11~ nl11'U~~tlllu U'\J{)~ f111m ~ lJ'V11~ f)1fJ 1'U n~lJ~ 1~'l 
" 2. m~~f)1~ffmJ1ltl~ fJUIYifJUr'H'I'\J{)~f11~ 1~'U1'U~{hfJ hrll1{) 1 ~~N'l 1'lf'U f11~I~'U flUf11~'b'~"'{) 

111{)il{)~fl'U hTl'l1111111"'~11"'{)~I~{)~ hTlm~~n~~'U I~'U.,;''U .. . 
3. m~ ~ f11~ ffnEll f11~ I tl~fJ'UlI tl '" ~() ~fltl ~ ~ n{) U i 1~ f11 fJ i1lJ flU f11~ ffnEll~ t] ~ m ~ lJ f11~ U !1.f1Tl 

m11U 



. 
flV.:JlJ '\.HT UmT '4 '1..1 fllTi:Y~l.:Jl 'fY~lJ"l'U.fll'Yi, ff1U fl.:J1'W . 2550. lfl1e.:Ji(1.J0l1';1tJfl'W'IliJU'IliJ1.JflltJ . [VV'W im.J]. 

. 
ll'l1~.:JlilJl: www.thaihealth.or.th [11 lJm1filJ 2551] 

lT11v'\htl1~tI"l'U.fll'Vl lqJm4t'fYU1'.iW "l'Ull";.:J'b'l~. 2547. fll"nfl~eU''I11'lNflltJ tJtUfh ,ie'W''Il/,)-'WneU 

,~ ~':cv "1 tI I d 
fll"n".,'I",..nU"'~Ime.,'l'lf1~. [VV'W 1(1'1..1]. ll'l1(1.:J'YllJl : http: //www. moph.go.th . [4 llJfl1tl'W 2551] 

Q evtl q,~.q "ttl • .d 
l~'.iqj m::1J1'WHI'W . 2549. q'll.fll'Vt~ .,'I1tJU~I~tJ1. [VV'W 1(1'1..1]. 1l'l1(1.:J'YllJ1: htt;pllwww.thaihealth.or.th 

[29 llJfl1tl'W 2551] 

QI tI QI " <ClIo Q.I oiIC!l ~.e:I .:i 

tl1.:J~'W'm 'Vl'W1i~'Yl1i 1l(1:: 'b'lfiHI 1i'.ilJ1i'b'. 2548 . 1nmf1 1 I,TVI"Hll"HlW 1. 1 ,000, l. fl~.:Jl'Yl'VllJ'I1l'Wm. lJ-

"" ltltl l'Vl'.i'fY. 

i'.ifffl~ ~Yi'Vl6fi~ 1l(1:: fill~'Vl.:J£J 119f~.:J . [vv'Wlm.J]. ll'l1~.:JlilJl : htt;pllwww.spu.ac.th . [16 ~'W1filJ 2550] 

Vl'.i::'Vl.:JR 1.Jqjtl~ . 2537. 1.fl'lfU1fll"mtl~fll.,eeflfh~.,'IflltJ. fl~.:Jl'Yl'VllJ'I1l'Wm: i'Yltl1WJ'W1'Vl1-W'b' . . . 
<ClIo QI tI _t:!.eIi ~ , .:!l ct.ct' 

'W.:J'Vl::.:J1 fY11'41WJ'W . 2548 . fll'IlJ"W1.JantJm .. tl'lle.,'lfll'I~U"1.J1.JI,T~I,T),J"tl~"1.J1.JVlelU6.,'1mJVl6 

1,T),J"fI.fll'VtnNflltJI ~tJ 1tl1.J q'll.fll'Vt'll e.,'l'l1iY.,'I1mh.,'llU. 1'Yl tIl-W 'Vl '1..1 i'u~qj qj 1lJ'I11UW cYll1. 
Q Cl tI.c:t 0 Q.I.or:::. .Q tI od; "Q Q.I 

'fY1'U11'b'11'Yl til fY1 'fYm fll'.iflW1 'fY1'W fl1'b'11'Yl til fY1 'fYm fll'.iflW1 ~W1(1.:J mWlJ'I1l1'Yl til (1 tI . 

~1'l1i(m,.h";).,'I;)~'Vt6~. 2544. 1mi''I1lJv. [vv'Wlm.J]. ll'l1~.:J~lJ1 : www.elib-online.com. 

[24 ~mfilJ 2550] 

1.Jfl1J1 'fY.:J1'WU'.i::iY'Ylf. 2546. fll.,a-1"1;)m1),J~e.,'lfll,eeflfh~.,'IflltJ~1tJfll"I~U"tl~fll.,tl1.J~fl'mued 

tl1.J~'Ile.,'l'lh~'lfl'lfUelfJ 25-60 iJ ~'']iifll,e6fliil~.,'IflltJ 1UI'IlVlfll.,'11n'Vt),J111um. mfl'fYl'.i 

QQ.I Q QI Q tI Q.di Q tI 
.:J1'W 1~tI . lJ'I1l1'Yl tIl(1t1lJ'I1t1(1. fiW::'fYUl'.iW "l'UfY1'fYIP1'.i. .fllT11'b'1"l'UfYflfl1ll(1::'Vl tjll m'.ilJfY1'fYm . 

_I 4 SI II) tI , d od 

lJ'~U.Juml),J61U. 2550. [VV'W 1(1'1..1]. ll'l1M'YllJl : www.siamhealth .net. [17 lJ'WlfilJ 2550] 

iltl'Vl'.i 'YlV.:J i'fY1 . 2544. hfl61U. R&D Newsletter. 8. 1: 31-36. 

, v.et ~ 1 <ClIo tI tI t 

'l.,'lflltJ'IlMUflflWl 'lVl1.JetlltJl1'1fu. fl~.:Jl'Yl 'VllJ'I1l'W m : H'VllJ'Vl'l1lJ'4lJ'fY'I1 mw fll'.i lflflll'.ill'l1.:J 

lh::l'YlfYl'Ylti ~lntl. 
Q tI cve:t :- u 4 4.et tic)' 

'Vl'.i'l1lJ'W'm llJ1i1fllqj~'WfYfltl . 2548 . "U1nNfll.,tl~Ul'l1um'Vt6fll'),Jq'll.fl1'Vt~ . 11'.i'fY1'.iIj'Wtl1J '.i fll'.i 

1'b'lfll'.i . 13 (mfl~lfilJ - n'Wtil tI'W) : 10 -16. 
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, 
l:;fjYHl fJt)j'lfl W 6~lit1l . 2548 . ,,.;t\'1'\.mnl'rh"~. [6ij'1./itnr]. l!11ci ·:J'vil.l1: httpllwww.thaihealthweb.com. 

[16 ~'UlfIlJ 2550] 

l:;fjYHl fJt)j'lfl W 6~lit1l . 2548 . fl1llJ~'Ult1i1I'l\l-3. [66'\./\mr]. 11l1ci·:J'vh.l1: 

httpllwww.thaiheartweb.com.[8 lJmlTllJ 2551] 

1W'lfl n\l11~~tJ ll":;~lJl"l l'lfll .:jflfm . 2541. ilfl'HtU:::fll·Hl'.i:::illrJ'IIM''II,J'U~'':::''lJl'l1lJ;NfllrJ ¥io • 

61'l'.i 11 arJ-3 'II 0-3 fl1'.ilfl" hfl¥i1-39 ''U~\l-30lq . 1nffl1 fllni .. mY~mr'\l.t11'Vlll":;6'Ull1fl~ ·:IlI1~~6lJ . l 
(lJmlTllJ-~'U lTllJ). 

+ , 

1~1~tJ n~~fflJlh :;Ql fJ" . 2547 . 1~'U1'Ut1:::il" UK1~11'l1l:::itJrJ'U'i1. [66'U i"tJ]. l!11ci~YilJl 

: http: //www.anamai.moph.go.th . [4 llJlJlfl'U 2551] 

iffl" ti'U1i1i'~'U fJ" . 2546. .,yOU'U:::l.!lfll'.i00flfilil-3fl1mh11'llJ1£Jl'il-31'U. m lJ6'U111 fl , fl6~66 flfhci'~ 
, '" 1 Q ., Q Q" 

fllm'Vl6~'\I.t11'Vl . fl~~l'Yl'VllJ111'UTll : H'VllJ'VlffllJl\llt)j'Vll'U'lffl : 4-11. 
, , 

.. , ... 1 "Q QI.oC:Ito OJ ~.4 u "1" I .d 

1 " TJu~'Ul~ffflfJ" . 2548 . lJll"'U1Vioq'll.fllVifl'Ul~0::: . [66'U I"'U]. 11l1"~'VllJl :httpllwww.si.mahido1.ac.th. 

'" " [27 fJlJ.t11'Vl'U1i 2551] 
, , 

QoC:t. 4 ~ ~ .ett. 4 clel "1 tI , .d 

11ffl lJ'Ul\llC)f:;. 2549. l"'U ... lVioq'll.fllVin~. [66'U I"'U]. 11l1"~'VllJl : httpllwww.livewellguide.com. 

[10 lJmlTllJ 2551] 

ff~'Vll ff~fllt)j\l'U 1 fli'Vl. 2549. fll'.ilmrJlJlnrJlJNt1'110-3fll'.il~'UUlJlJ11'lrfl"illJl1JlUt1:::UlJlJ¥i61rl0-3~ii¥ioq'll 

"lJ'.i'.i~'U:::'II0-3'Uy-3\l-361q. i'VlfJ1U'Vl'U i'U~t)jt)jllJ111UW cYi~ . ffl'\1li'lfli'Vl fJ1fflff~{ fln nVfl ~hu fl 
QQ ".c:I d' Q QI 

1'lfl1'Vl fJ1 ffl ff~ 1 flll flW'l ~W'l" ~ flHI! lJ 1111'Vl fJ1" fl. 

, ~ ~ 

11l1"~'VllJl: httpllwww.afic.org. [16 lJ'U1TllJ 2550] 

ff~l ~llJl'Vl~fi'. 2549. 1.fl'!f'Ulfll'.i'll6-3f1'U'nrJqfl 2006. [computer software] 

ffl1inW ~'\I , m:;'Vl11~. ffti1U'U i~ fll:;1J1Jffl1inW ~'\I 2549. fll'.iLil'.i11l".fl11:::q'll.fllVi6'Ul,JrJ'II6-3 

th:::'!fl'!f'U'nrJ 1"rJfl1'.i1'l'.i11l;1-3fllrJ. [ml'U l"tJ]. l!11ci~YilJl: http://library.hsri .or. tho 

[41lJlJlfl'U 2551] 
, 

ffl1inW ~'\I, m:;'Vl n~ . m lJ6'U111 fl . 2532. .,y6fil"''U''''1'.i01111'.infl1'.i'~~lJU'.i:::m'UUt1:::U'U1nNfl1'.i 

lJ11.flfl61111'.iLil"'~1JfI'U'nrJ . flHl'Yl'VllJ111'U m: h ~Yi lJl{6~r1flll ff ~lm 1:;"y'Vl 111 1 ~l'UtYfl . • 
ffl1inW~'\I, m:;'Vln~ . mlJ6'Ull1fl. 2543 . ~'!fUlJ1t1fllrJ. [eJeJ'UhtJ]. 1I11ci~~lJl : http: //www. 

anamai.moph.go.th . [13 ~'U1TllJ 2550] 

'" "''1' .. 14 ~I.... , , 
ffl1illW~'\I, m:;'Vln~ . mlJeJ'U1lJfl . 2546. fll'.ilJ'.i I.flfl'll'UlJ'IIM1"fllnrJ u 2546 Vi~'Ulfll'.ilfltUerU1lJ-3 
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I , t , 

..,... ... "" 'l .., 'l.'!f ' .. . . 
'l~VllJfl1nJltTtl-.l'U6-.l'U"n.Jni'll6J.J Itl-.lfllJ l'lfln'Wf-J. lI'IH1'l 'YU.n : http: //advlsoranamal.moph.go.th. 

[20 ~'W1fl:JJ 2550] . .. 
QJ 0 v.:!l, ~ qUJ SI~' 

ffUl'H1Hl'IJ , m~'YI11'1. m:JJtl'Ul:JJtJ . 2548 . fll'ltl6flflHl'lflltll'Vi6'l'U.fl1'Vi: fll'llVl'W'W ICV'lJ.JI'lIfi'l'lJ.JVll. 

i tI , d <d 

[tltl'W "'W] . 1l'11"'1'Y1:JJ1 : http://advisoranamai .moph.go.th . [17 :JJ'Ulfl:JJ 2550] 
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.J ""'~ '" 1 ~ "1 1''''' "d ~ C)f'l'YI1'l~1'il tJ'il~lJm'.i 'YI '.if1'W'YI 'W nl'.ill'll'lI~tl'Wllfl1Jflmm'Utl'lfj'WtJ~lJlll'il'W'.i ~~ '1CJ.J'.il'b'tylW 
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ff~111.;4U~~~Ul~11~~lh:nl'Uri1'U~1ti'1l 1~lJ flU~ 1-m~ 9hYl~lJ 11lJ(j~1l~11.mf1111'\Jthl1~Ul'1 

f111 d'U 11l~Ulfl~U~U U fll1 U 'U 1l~111 1Mln1l ~~U1 flU~U lJ~U~l'U 1'U fl11 11~~ 1'U flWYl11 tluUYl fl 

" flf~ ~1~tlll ~iifln~l1~ 1 Mr'l111 'U~-W191 ~U1l11m 

6. f1111 ~l'i 1lJ 1 ~ 'U ~ii ri1'U i 1lJ 1'U f1111 ~ tl'\JU~1J fl m m '\JU ~ '!1'U VtllJ 1~ 11 ~ 1 ~ff ~'iJ 11'lfty1W ff ~ 111.;4 U 

~~~Ul~11~~M1~~'Uri1'U~1ti'1l 1~lJ flU~ 1Y11~ ~m~lJ 1'Uf1111~tlifl~'U1u11ltltll1mhll~~ 
tl1lJ 11 tlU~l tlli ~ 1l~1 ~1 i 1lJl1 ~ U tlU'U ;)1111 flf1111 ~ tl 1 ~l'J fl'\JW ~ 

7. U1~'lf1m~1~l'i 1lJ1~tl l11flii~Utl ~fftltl11J11tltlUUmlJl ~lJl1ilJ 1~ 1 1ltltl1lJ11 tl1i1l~m~1~tl i~ 
" 

91~U1l11~111~~l11flM~tlii~ulJ~1~lJl1ilJ~I~'UU1~ 1tl'lf.w11~u 1mH~tl1ti'ufln1~tl M~tl 
" " " 

J! 1 """ I.c:t.QJ I d 
1l~11 'U~ 11 ~1'\Jn1lJ11ltlY111U U tJ1~n1l111 

" 
8. 1~tl~l1ml~li1lJf1111~tJl~'U~1'U1'U 13 ffU1ll'H 01lJ1~tl~l1ml11~lLU~tlf1111~'U~'U!1'U) 
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.. 
ll'ltJ'Ii''U Vlt'l'U fl1~ ~hlil 'U fll'l i ~£J 

~ 

V lfflfflJm1tJ'ti1.:l1 'UvHhl111 trmn'U 

mQ':i::,.,-h.:l 30-59 tJ 

d JI A 0 1" QI QI ~ 
- Lf)tJ~VlJ"'Yi'Ujl'U'ijl'U1'Utl11~V1'U':i::tJ::mn 1 ff1.lm11 

- ~1JmfflfflJm~1'U1'U 40 fl'U LrI'U 2 mj1J f)~1J":: 20 fl'U 

n = 20 fl'U 

L. 'A'i'tJfill1'U::U1L~tJ1ntJf)1':ii'tJ1.l':i::'YI1'UV1111':i1l"::f)1':i 
vVnfiln.:lf)1tJ1'Ufli.:llL':if) 

2. ~n'ij1~':i1.l1::~11'UII"::f)11i'tJ1.l1::'YI1'Um1111~11J1.lf)~ 

3. ,j'U~f)~Vl;j"if'U!l'U Jl11trf)~1 ri1'U~.:j ~'lfU1J1" 
f)1tJ % '~lJ'U 1VtJLV1 1VtJff:: 1 'Yif) V~11ri1'ULV1~V 

ff:: 1 'Yif) Vmlf)11L~'U~V.:jM1 1 'ij~W::~f) f1111J~'U 

hi1~(~W::M11'ijutJII"::fl"ltJ~1) II":: VO,max 

(Pre-test) 

... 4 '" 11 1 ... 4 ~'4 .." 
4. ~flLmV.:j'UtJt111 fltJ~flLmV.:l~.:lIl~~'U'UV'U(l.:lL~l'UV'U 

~f)11L~'UII,,::1.l~,j~;i~1.l1::~11'Um1J1.lf)~ 

5. ,j'U~f)~1'U1'U/ll1~V1'U1I"::'Yin.:l.:l1'UVi1~LrI'U1::tJ::n"1 

12 nUfllM 

.., "' ... 1 .-.::1 
11".:lffufll11'Y1 12 (Post-test) 

n = 20 fl'U 

I. Mi'tJt'hIl'U::U1L~tJ1ntJf)11i'tJU1::'YI1'UV1""':i 
~ ~ 

QldJl 4 0 III.., I AId. 

2. tJ'U'YIf)~VlJ"'Yi'U!l'U 'Ul11'Uf)m ff1'U~.:l fl'lf'U1J1" 

f)1tJ % '~lJ'U 1VtJLV1 ':iVtJff:: 1'Yif) vmlri1'Um1~Vff:: 1'Yif) 

V~11f)11L~'U~V.:lM1 1 'ij~W::~f)f1111J~'U 1"i1~(~w::M1 1 'ijutJ 

1I"::fl"ltJ~1) II":: VO,max (Pre-test) 

" 1-1 ... 4 '" 11 1 ... 4 ~'4 .." 3. L~l 1J':illm1J~flLmV.:l'UtJtn1 fltJ~flLmV.:l~.:lIl~~'U'UV'U(l.:lL~l 

'UV'U lfltJ~ 

- 1::tJ::~ 1 L~1J~1'U1'U/ll1~V1'U'ijlf)fhm~tJ 
~ .. 1"'" 11 • '" 'Yi'Ujl'U 11(l.:l'lf1.:l 7,500-9,999 t111~V1'U 

"'.1 .-
(Tudor-Lock and David,2004) (1::tJ::n"1 2 ffUfll11) 

... 1 " . . 1 QI .,.d 
4. ~flm1JII":: 11f11I1'U::'Ul 'UffUm11'Y1 2,4,6,8 II":: 10 

5. ,j'U~f)~1'U1'U/ll1t1'UII"::'Yin.:l.:l1'U~1~LrI'U1::tJ::n"1 12 n1.lfllM 

6. 1.l1::Lij'Ur-I"11n.:jf)11'Y1fl"V.:lnUmM~ 7 (Mid-test) 1I"::11n.:lnUfllM 

Vi 12 (Post-test) 
~ 

7. ,j'U~f)Ul11trf)~1'I'Jm~11'U~'U'YI{~"vm::tJ::n"1 12 n1.lfllM 
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, 
,h:: lu'lf,"ili)::'~~tI 

1. ill 111''VI ~lU;JfJ mH~U1 tiu nn l~lJ 1 ~ un nn 1 ~lJ~llJ 1lJ fll11ifJ1lJn ~,,1imY'U'fflJ~ ~ fllJ:;'UfJ~fllJ1U 
~ . 

, ., 
o .od~ 0 Q,I..t::l 

'Y11~llJ 'VIlJ.f111:;lJ l'11lJ m nlJ 

2. l~lJLL lJ 1'Y11~ nn ri ~I 'ff~ lJ nn fJ fJ nfh~ ~ m U~ 1 '11lJ1:; 'fflJ tiu fllJ 1uiI l~ llJ ~ il-in 1 1mfJ fJ nnl~~ mu 

3. l~lJLLlJ 1'Y11~I"':;'VINI~fJ n 1lJ m~ 1 11';JfJLL lJ:;Ulm~ fJfJ nnl~~mu¢i'1um~ l~lJ~~:;lfi~lh:; lu'lftJ 

~fJ"l'U.f11'VH"':;1'I1lJ1 :; 'fflJ tiUfllJ i'VI U 

~ u ~ V JQ. Q. 'v, 
~1i)UVfnmH"'fl1i'\lth1mJlJVl1t)UN 

~1~ uvh1' 011 ff'VIlI 'UfJ~ n~ lJ~ 1mh~ 1 ~ U~1 ~ U'Vl U n ~ lJ ~ 1 mh~ LL":;LL lJ:; U 1 ~ 1 fJ 11m U191 QU ~:;'ff ~r1 

1"':;~lJ91fJlJ m~l~u~ 1U~1lJ;JfJ lJ"'Vl~fJ lJlf~'UfJ mllJ ~1lJ)jfJ 1 lJ m~iI 11~ U LL":;;}LL \l~ 1 11''VI~ lt1 '.h m~91fJufu 
~ 

'I11'f1nnU~I'ff1i m~1 ;Jl~ 1lJnn1~ uflf~if~:; il-in ~"~fJn~lJ~ 1fJ ~l~ ;JmqJm'.! nfJ~l~ ~difJ1~lJmllJ~ULL":; 
" ., ., 

UllJ1 H91llJ191flU~:;'ff ~r11 lJ m~1~uflf~i11 rhulJ ~"nn 1~U~:;U 11'fflJfJ 1 lJ.f11'Vl~1lJ nci lJ~1'f1~1~'ffllJn fI • • 
LL~~m~'U'fI'fI'fIn~lnm~ i'fmn i¢i' n'fllJ ~ m~1~u~:;ilJ "l~"~ 1 ~u il-i~fJ~LL ~~1'11~ ~"'I11mllfJllmu1~'l ~~nn 

, 
m:;ill~~ncil1~:;il-in~m)lJ1~1ifJn~lJ~1'f1~1~LL":;m'flUflf1 

~1~ U 1 11' nci lJ~ 1fJ ~N MlJ llJ 1 lJ '11 't! ~ -ff'fl VlJ UfJ lJI ;Jl~ 1lJ m ~ 1~ U 

.CI I G.I ,~ ,., I QQJ 

LL" :;llJ 'fI n'llJ 9l1fJ tJ1 ~ UlJ U'fIlJl 'U n 1lJ m ~ 1 ~ U 

~ . 

" 'QJ " ~ 'U'fIl.!" 'ff1lJ mLL" :;'UfJ l.!" fJ lJ '1 

i¢i'fmllVlJU'fIlJ~lfi'VhlJ ;J'fIlJ" 'U'fI~rhlJ ~:;fI m~u i 11 ~lJmllJ~Ulll 'Vll:;mu:;~1~ U 
~ ~ ~ 

~91 ~1~ 'fffJU LL" :;mu:; m ~ lJ m~ ~ ~ 1 ~ W 1 ~ ~ U1i ~ ~ lJ LL":;~:;I il~I~U~" m ~ 1~ U 1 lJ.f11'Vl ~ 1lJ 

'I11fi'VhlJn;JfJci'nfl1lJu'j:;m~ 1~ mWl~~~m~'1~u l~u 1 'VI ~fl'Vlli'~~~fJ~IUfJ{ 084-129-9907 . ~ 

'" E-mail: sasipaae@yahoo . com.l1~.fIsasipaI358@hotmai1.com 

, .. 
1 ,~ , ..c::tq 

'\It)'\lt)UfJtu Ufl1llJ'l1lJlJt)'\lt)-3'fllUlJl tu 'flU 



fllftN'Ulfl ft 

Vi it.:J ~el fll 'j rU 'j el.:J {J j tlti 'j 'j'll 1 'U fll 'j ,h 1 ~ tI'U el.:J 'lI 'U 1::1 rJ 
" 

u,.\Jii i lJ ~m tl~ 097/2550 

(EFFECT OF WALKING ON HEAL TH RELATED 

PHYSICAL FITNESS IN OVERWEIGHT WORKING 

GROUP) 

0"''''''' Q ~.... -' _ ... 

l1'l1.jf1J'lflTYltJlffll1'91~f1nf1Wl ~Wl"'~f1~i)j1J11lTYltJ1M 

.... _ AL\Y)~ .... . <''d'('~?J.ti!h~ ......... ......... m'IJ1l-jf111 

(~'liJtJffll1'91~1~m6 ~~ .\!ml~ itJ'lf1.j::J~f11 h~.u) 
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. 
... .oc' 

6 IPltl'UnNl'U).J1 

o I rW 0 ~hil rW 

o lrW 0 ilJlrW 

o lfltJ 0 ilJlfltJ 

o lfltJ 0 ilJlfltJ 

ftlflN'Ulfl .:j 

"'lJ'lJ 'lh ~I il'U fl11).JVi 1'tl).J rl tl 'U 01 'l tl tl on 1 a-.:.t fl1 £J 

(Physical Activity Readiness Questionaire : PAR-Q) 

'ht1-r'lJ'lJflfl"tY1''l1~iitl1F,p~ .. d1.:.t 15 - 69 tJ 

" 
uu nih ~.:.t 01 tJfll tJ 1 Ii'Tl111 'U~U 1'UU 'III 'Yi 1'161l'l 1U 'U 
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t.od "'!:1 d .. 1 .a I <Clio" .od I 0 QJ 

2. m 'U lJfl11lJ'Hl flI 'il Uu1~ '11 'j U II 'U 'U U 'j! 1fl1 '11 'U lU n 'UflI~l'l m'U UU nm,,'1 nltJ 
" 

'I1~uilJ 

3. 1'U'jUU1~U'U~~1'UlJl l'll'UlfltJnUlm'jI~UIl1J'Um.rlun 1'U'UflI~~uQl'W"l1~tJ 

ilJi~uunnl~'InltJ'I1~uilJ 
, .c::t .ci QJ ~ t:9..::.. t:9 .c:::t..od .:::s 

4. l'l1'UlJU1m'j~tynYtJm'jl'lH~1 (tJ'U'I1'jUI~'UI9f) l'UU.:.tlJl'illnU1mn.:.tl1tJ'UtYnl~ 

'I1~U ilJ 'I1~Ul'll'UlfltJI~'U"lJ'I1lJ~rt~'I1~U ilJ 

5. l'l l'Uniltym~ m~~n'l1~u'1i'u~u~.:.t 'il~nU1m'j IIU" ,H1'll'l l'Uuunnl~.:.tmtJ'I1~U ilJ 

6, 1I'Yi1'l6~m1'ili'ml1l'l1'UnmHr.:.ttJ1i'ml1 hm111lJfl'U lm1~~.:.t'l1~Ufl11lJ~mJn~ 

'UU.:.t1111'il 1l1'l'l l'U '11 ~U ilJ 

7, 1l'l 1~l'l1'U l'l 'j lU V'I n1'l1~~,lt'lrl'U"l fl n~.yh 1 l1'l'l1'U i~rtllJ1'j t)tJunih~.:.t mtJi~ 

'I1~uilJ 

filJl . ACSM 1994 

'1i'l'Yil~l i~th'U i~vllfl11lJl'1i'1 1'il1l"~munlluu PAR-Q 'YJnTllmlJ~1tJfl11lJl~lJ 1'il 

'" ".:.t'llU .......... " ........... ......... ... ..... .. ..... .. ... .......... . 

(. ,.,. ", .. ...... .. ........ .. ....... ...... .. ... .. ........ ) . 
... od 

1'Ul'l .......... .I ... .... .... .... .I .......... .. .. 

" 
('Ul'lrt11tYflfll ~'Ul~'U) 

"0 CIIQ,I 

~1'l1m'j1'iltJ 
" 



U1J1Jtn)1J(JllJt.I'j~i'ilq'\l.fll'W,yl't.lriij"U«UY;llJn1)f)'j'jlJijijf)iila~f)l[J 
11h ~I ;i[J'l.!'tI ~ tll91lJth tl-l hn;tl ,:rhm tl~ n 11 fl ~ tl,nnmJ ./ tl-l1 lj ( ) ~ flTt1lj ~"1 

'Yi1lju~~aiJml'IJfIl'VI~1 iU'IJU'l'Yi1W)~1'l i ~ 

C ) ~1~f1 C ) ~lJln C ) ~ 

1. 'YilljlflVih11uiJc.llnlmNV~1'l1lju~~1~'Y1l'lnnll'VI'VlV 

1'; 'lJ''; 

c ... ) C .... ) 1.1 iJu~~1~iJtlJl11l~V1 tlUM1 1 ~ 111VII'VI'VlVUV n11iJiJtlJl11l~V1tl1J'\r 1 1 ~ 

C .... ) c ... ) 
C ... . ) c .... ) 

c ... ) c ... ) 
c .... ) c .... ) 

c ... ) (.. .. ) 

c ... ) C .... ) 

C .... ) C .... ) 

C .... ) C .. .. ) 

C .... ) C .... ) 

(. .. . ) (. .. . ) 

C .... ) C .... ) 

(. ... ) (. ... ) 

1'; 'lJ''; 

1.3 iJfl11lJ~ltlll"\,I nl~I.ij'111lJn~nnlJnnlfl~Vlj i 11111'lnlV111VVvnill"'lnlV 

1.4 1I'V1'VlVII'W~Ul il.l111'vvnnl"'lnlV 

1.5 1~'lrUnl~~1~1l1mu cfIlv1'W 12 I~V'W~~l'WlJll'lf'W ~1~1l'l1'11~) 
tJ 

~ ~ 0 ... .- 1 d ~ 4 dl 
1.6 ~'lmH) C 'W'lJW~'Wl'l~V 611lV'W'Vlrll'WlJl) 

1.7 iJu~~1~iJtlJl11nl~l11V1~111VUVlll'lf'W l11V1~;;1l;r1l l11Vh il.ll~lJUVll 

d 4 4 ." d' 
1.9lJVlnl~11~VfIl1~11J11111'W11~V LmVVll 

'" .,. "1..!1 "j • 1 J/'" J • ... 
1.10 lJVlnnl1~VfIl1~ ml"V'WVl~'Y1l l1lJVlnn~'Wm'l'IJ'W~lnnnUUnnl"'lnlV 

1.11 'Yil'WiJVlnl~111m"fIl'VI~~ltlllnl~lfl~U'Wi111 

1.12 'Yil'WI~'Wl1VUl1ll 

1.13 'Yil'Wm~flU~~~1~1 1'lf'W hfl"lJUll1lJ Vlnl~~'WV~l'l~'WIIH 111VVlnnin 
~ . 

c ... ) C ... ) 2. 'Yil'WiJiJtlJl11nnrnEll'Vll'ltJ1~'l'Yil'W il.lffllJ1HlI'lhhlJ l1hllm lJUVnnl"'lnlV 
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11l~vU 1'lf lu~lluntJ1viJtlJl11 .......... ..... .. ...... .......................... .... . .. . .. . ... .. . ... ...... ............. . .. 
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,,; 'JJ''; 
(. ... ) ( .... ) 3. 11hm::1JfJ1'YJfl')fi1~~'Yil'U1i''e)~hJi1\l~U'Ul~'\.Jlh::~1 1'lf'U fJ1"~Tl11lJ~'U 1"l1~~.:j fJ1 

fI1Ut)lJTHHmn'YI'e)HHl 1~lij'U 1l"::m'l11'jl",1lJ~1.:j'1 

,,; 'JJ''; 
( .... ) ( .... ) 4 . 'Yi1'U~lJi1,.r lUtJ{ '\1~mp1 

5 . 01~'e)U 1-i 'Yi1'U~lJlJ1fl1'Vhh (~11f~1'\1~'e)'\J1~~'e)f1f.:j) ........................................ .. 
6. ~l"'£'IU 1"; 'YI'l .. glJU'£'It1"'~ 'll~i'A" ..,j ~ ,'" '" ~''''.I .. tl rlu JJ 'HI UUfld'oI fI fI H (flflH~'eJ1~'e)'U'\1'j'e)f1'j.:j~'e)"'u~l'\1) .................. . 

,,; 'JJ''; 
( .... ) ( .... ) 

" (. ... ) (. ... ) 8. 'Yi1'U~U'j::~11~'e)'UUfl~ (01 ill~u'j::~11~'e)'U ill~'e).:j~'e)u;;'e)ij) 

( .... ) ( .... ) 9. 'Yi1'U illi~'e)'e) flfl1".:j flltJ'\1 ~mci'Ufhnl~'UU'j::~ 11 'U 'j 'e)U'\1'd.:jl~'e)'U~ ~1'U lJ1 

( .... ) ( .... ) 1 O. 'Yi1'U~n\lfl'j'jlJfll'jlf1~'e)'U i'\11i1.:jflltJ1'U;;'1~U'j::~11'UlJ1fll'lf'U l~'U~'U".:jU'U i~ 

," " " P QI I" do d i" Q.I "" d ~ ~ '\Jl'VH 'II 1 '\J'e) 'jU'j'e).:j11'\J'e)lJ"'YI1'\JtJ'U 1'Y1.:j'\1lJ~'\J1.:j~ 'U'U1U'UTl11lJ \l'j.:j ... 1'W'j 1:: i ~Yl\ll'jW 1~1tJfl11lJ 

J "", ~ {j.:j')f'e) ... .......... ................ .................... ............ rjl'\J1'J1lJfl\lfl'j'jlJ 

(. ..... .................. .. .......... .... ......... ... ........ ) 

...... ....... .1 ..... ........... ... .1 ....... ....... .. . 
.. .. 1 .... d .. ".q .. ~ .. 
I'HJtJl'HJ.:J 'W Hlfl'U)'UV1J1.:JfY nQllwIYI'b''l' 1I"~V1\ll'l'l.Iff'l'1Til YI.:jllYl\lM 

t'hunl'b'l1'1'11.11fYlff,,{m'l'fhl1 ~wl".:jmwm,,1'1'11.11"1.1 
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illflNU1fl ;) 
, 

_I "" 4 .... v 
l'UU"'~~fll'ifl~"'f)'lJq""'''''i'iOU~Ut'l~fll'i~~AfI'if)~U'lJfl11 

1. 3tJm"~-3fl1'fn~tftltH")J110m'Vtfl111oi'tltlfl';l ;)lA\l-3q~ 1 ~tlfll1irlA ~fl1tJ1lA 
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, 
_I ~.o&!l..., 11 

5. llJUlI'P1-3fl1'''P11fl'6-3'UtJfll1 
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illflNU1fl il 

..... 
1 Ii fll 'l't1 ~ inltJ 'I'll tun '1 au:: 

..... 'v .. 1. 1lifll'l't1~«tl1J«)J'l'lam'Yifll'l 'lftltlflcIU~U\l"'I~ (V02 max) 

1ifll'l't1~«tl1J 1~tI'i'~fl'ltl1U1~"lUVlnUl1J1J'Iltl" Astrand bike test (Gene A, 1994) 

ii nl':i l'l~ ffij1J~1t1~ fl'HJl'U 1~.:J l'lHlllJll1J1J'\Jij.:J Astrand 1 ~m.h~liJ'UmllJffllJl':it'l i 'U nl':i i ~ 

ijijfloil\l'U"l.:J"l~ (Aerobic Capacity 'l11ij V02m.,.) '\Jij.:JiNnltl~.:J~lJ~'Ui'n1JmllJffllJl':it'li'Ufll':i'Yil.:Jl'U 

ci1'l 1~'U ':i~tI~l1m'Ul'U'\Jij.:Jfl~llJlifmj'~ imy ~1t1mllJll Hlh'Ufl"Nf1.:J'l1tr fl U.:J1Jij flf1.:J.fll1~nl':iYiNl'U .. 
'\Jij.:J'I11i\l 'l1"ij~l~ij~ Uij~IW~fl~llJ1Uij 

lfl~ t'l"jj tlm,n U fln't1 ~ i.'I tl" 

1. ~mtll'Ul~.:Jl'U (Ergometer) 

2. ltl~ij.:Jl~U~':ilnl':il~'U'\Jij.:J'I11i\l (Polar) 

3. 'U1Wnl~1Jl1m 
..... 
1lifll'l't1~«tl1J 

- iM' ~~1J nl'jl'l~ffij1J i riltl~ij.:Jl~uml nl':i 1~'U '\Jij.:J'I11 i \l 

- U~1J~,.t.:J ~m tIl'U i11'l'l1lJl~fflJn1J':i~~1JmllJ"l.:J'\Jij.:J ~~1J nl':il'l~ffij1J ('\J1V~"l~ 1 ~l.:Jm~ mj'ij tI) 1l~1 

l~lJ~'U~mtll'U 

- 1~lJ'J~~1JmllJ'l1tr fl'\Jij.:J.:Jl'U lU~':i~~1J 100 watt(L'VlffmU.:J) lW~ 150 watt (l'Vlff'lfltl) 1l~11~lJ~'U~1J 
" 

11m 

- U'UViflU~':ilnl':il~'U'\Jij.:J'I11i\l'\Jw~~l1mi'Unl':i~'U~mtll'U~h'U1U 1 'U1Vi \llm!'Uou'UViflUmlnl':i 

1~'U'\Jij.:J'I11i\ll'Jfl'l 1 'UlVi \l'Um~vt.:Jifl~'U1Vi~ 6 '\JtNnl':il'l~ffij1J 

- 'l11fli'U'lf1.:J 3 'UlVimfl'\Jij.:Jnl':il'l~ffij1J li'lumlnl':il~'U'\Jij.:J'I11i\lllJf1.:J 120 tlf.:J~ij'U1Vi iM'u~1J 

- ihumlnl':il~'U'\Jij.:J'I11 i\l'lf1.:Jtl.:J~'\Jij.:J 2 'U1Vi"l~li'ltllJl'l11T1m:l~tI (Umlnl'jl~'U'\Jij.:J'I111\l'lf1.:J 
. " " 

tl.:JVi) ljmllJll~fl~l.:J llJln'U +/- 5 tl~.:J~ij'U1Vi ll"~m':iij[h~'l1iN 120-170 tl~.:J~ij'U1Vi) 
" 

fll'ltl1U1U 

1. U'U Vi flUm lnl':i 1~'U '\Jij.:J'I11 i \l'lf1.:Jtl.:J~ 'l11T1 1 fflJ'J ':i t'l.fll'Vl nl':i i ~ijij floil \l'U "l.:J"l~ \llfl~l':i Nll~1 
t1W~1t1 1,000 (L~ijYiliM'I~'UiJ"iiiim) . .. 

2. ihT11Vi l~ U'l11':i~1t1i11'l1tr fl~1'\Jij.:J~\lfll'l~ffij1J 
• 0 0 

o • """1~" " 1] ... """" " ... "1". i" 3. 'Ultl1l'l lfl\llfl'\Jij 2 t1wmtl \l\ltll'llfltl1'\Jij.:Jfl1Jij1~ (age factor) \l~ l~tl1 fflJ':i':it'l.fll'Vlnl':i 'If 



, 1" Cl VI111-3flUflJ1'Hl.fl1'Yifl17 "66f1CUli1'U\l-3q~ (VOzmax) 

"l[JUt'l~l'Yif'l'HtY-3 

Table 13.5 Prediction of Maximal Oxygen Consumption 
from Heart Rate (HR) and Cycling Power (MEN) 

Maxima. Oxygen Consumption (L . mln- 1
) Mexima' Oxygen ConsumpUon (L·min-') 

Men'. Pow., (kgm . mln-') 
Men'. Pow." ()cgm . mln- ') 

HR HR 
(b . mln- ') (b . mln-f) 

( ooa 300 600 900 '200 ,500 600 '200 

'20 2 .2 3 .5 4 .8 146 2 .4 3 ::i ' 4 .4 

'2' 2 .2 3 .4 4 .7 147 2 .' 3 .3 4.' 
'22 2 .2 3 .' 4 .6 148 2 .' 3 .2 ' .3 
'23 2.' 3 ." ' .6 '''9 2.3 3 .2 " .3 
'2' 2. ' 3 .3 '.5 6 .0 '50 2 .3 3.2 4 .2 

125 2 .0 3 .2 ..... 5 .9 '5' 2.3 3 . ' 4 .2 
'26' 2 ,0 3 .2 .... 5 .8 '52 2.3 3 . ' ... , 
'27 2 .0 3 . ' ' .3 5 .7 ,~ 2.2 3 .0 ... , 
1211 2 .0 3 . 1 " .2 5.6 '54 2.2 3 ... Q " .0 
129 1.9 3.0 '.2 5 .6 155 2.2 ,3 .0 " .0 
130 1 .9 3 .0 " . 1 5.5 156 2.2 2.9 " .0 
131 1 .9 2.9 " .0 5 .' '57 . 2.1 2 .9 . 3 .9 
132 1 .8 2.9 '.0 5 .3 158 2.1 2.9 3.9 
133 1 .8 2 .8 3 .9 5 .3 '59 2.1 2 .11 3 .11 
134 1.8 2 .8 3 .9 5.2 160 2 .1 2 .8 3 .8 
135 1.7 2 .8 3 .8 5 .1 '61 2.0 2.8 3 .7 
136 1.7 2.7 3.8 5 .0 162 2 .0 2.8 3 .7 
137 1.7 2.7 3 .7 5.0 163 2 .0 2 .8 3 .7 
'38 1.11 2.7 3.7 " .9 1&4 2 .0 2.7 3 .6 
'39 1 .6 2 .8 3 .6 ".8 165 2 .0 2 .7 3 .8 

'''0 1.8 2 .8 3 .6 " .8 6 .0 166 1 .9 2 .7 3 .6 ,., 2 .6 3.5 " .7 5.8 167 1.9 2 .8 3 .5 
, .. 2 2.!1 3.5 " .6 5 .8 1&8 1.9 2.6 3.5 
143 2 .5 3." ".6 5 .7 1611 1.9 2 .6 3 .5 
1 .... 2.!1 3." ".5 5 .7 170 1.8 2 .6 3." 
145 2.. 3." ".5 5 .6 

'500 
5 .5 
S .5 
5 .' 
5 ." 
5.3 
5.2 
5 .2 
5 . 1 
5 .1 
5 .0 
5 .0 
4.9 
' .9 
4 .8 
' .8 
" .7 
" .8 
' .8 
" .5 
" .5 ..... ..... 
" .3 
" .3 
4 .3 

Moc:IiAed frt1n homogI am in I. Aatrw"d. Act. ~Q ~~. 49. suppa. 169. 1960. by P . O. A:slrand k'l Work Test with Bicycle E'fJ'Of"te'B. V.rberg. 
Sweden. MoNt .... 19811. 

Table 13.6 Prediction of Maximal Oxygen Consumption 
from Heart Rate (HR) and Cycling Power (WOMEN) . 

Maxim .. Oxygen Consumption (1. , mln-'J Me"lmal Oxygen Consumption (L· mln-') 

Women'a "--(kgrn. rnIn-') Women'. Pow.r (kom. mtn-') HR HR 
(b· ""'-') fb· mIn-' , 

300 450 600 750 900 300 "50 600 750 900 
120 2 .6 3 ." " .1 " .8 '''6 1 .6 2.2 2 .6 3 .2 3 .7 
121 2 .5 . 3.3 " .0 " .8 ,"7 1.6 2 . 1 2.8 3 .1 3 .6 
122 2.5 3.2 3.9 " .7 '''8 US 2.1 2 .8 3 .1 3 .8 
123 2." 3.1 3 .8 " .8 '''9 2.1 2 .8 3 .0 3 .5 
12 .. 2." . 3.1 3.11 " .5 150 2.0 2 .5 3 .0 3 .5 
125 2.3 3.0 3.7 ..... 151 2 .0 2.5 3 .0 3." 
128 2.3 3 .0 3.7 ..... 152 2.0 2 .5 2 .8 3." 
127 2 .2 2 .9 3.5 ".2 163 2.0 2 .• 2 .9 3 .3 
1211 2 .2 2 .8 3.5 • .2 154 2.0 2." 2 .8 3.3 
128 2.2 2 .8 3. .. • . 1 155 1.8 2 .• 2.8 3.2 
130 2.1 2.7 3.4 • .0 •. 7 166 1.9 2.3 2 .8 3.2 
131 2.1 2.7 3.4 • • 0 " .8 157 1.8 2.3 2 .7 3.2 
132 2 .0 2.7 3..3 • .0 ".5 168 1.8 2.3 2.7 3.1 
133 2.0 2.8 3.2 3.8 .... 158 I .B 2.2 2.7 3.1 
134 2.0 2.8 3.2 3 .8 ".4 160 1.8 2.2 2 .8 3.0 
135 2 .0 2.8 3 .1 3.7 • . 3 161 1.8 2.2 2.8 3.0 
138 I .• 2 .5 3.1 3.8 ".2 162 1.8 2.2 2.8 3.0 
137 1 .8 2.5 3.0 3 .8 • . 2 163 1.7 2 .2 2 .8 2.11 
138 1.8 2.. 3 .0 3.5 ".1 164 1 .7 2.1 2 .5 2.9 
138 1.8 2 .• 2.9 3.5 • • 0 165 1.7 2.1 2.5 2 •• 
140 1 .8 2.4 2.8 3 .• " .0 16$ 1.7 2.1 2 .5 2.8 
,.1 1.8 2.3 2.8 3 •• 3 .8 187 1.8 2.1 2 .• 2.8 
142 1.7 2.3 2.8 3.3 3 .• 168 1.8 2.0 2.4 2.8 
143 1.7 2.2 2.7 3.3 3 .8 169 1.8 2 .0 2.", 2 .8 
1 ... 1.7 2.2. 2.7 3.2 3.8 170 1.8 2 .0 2.4 2 .7 
145 1 .8 2.2 2.7 3.2 3.7 
___ InLAa_. Ac .. "", 

.-..... ~48. .169.1960, P. O . Aabw>d In _ T_t""" S ,.,. V8Iberg. 

filJl : Gene A, 1994 
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flUJUl1!lUmlllWfll11 .,ytltlOCiI ilU \l-3q~'lJtl-3'l.h~'Vl'VU' 'rl£J (ijauu~1/fll a01WU lih 

'lflU 

'" .. 1TJJ~~t1Il1'Yfm~ 'lftHlfl'll';)ll tllQ 

(JJll.lflfl.llllfi) 17-19 20-29 30-39 40-49 SO-59 60-72 

.. 
~5. 5 ~1.6 ~43 . 3 ~7.4 ~3 . 9 ~0. 7 ~JJlfl 

.. 
50.6-55.4 47.1-51.5 39.4-43 .2 34.1-37.3 30.7-33 .8 27.9-30.6 ~ 

tllllflllH 40.7-50.5 38.0-47.0 31.5-39.3 27.4-34.0 24.2-30.6 22.2-27.8 

Pll 35.8-40.6 33 .5-37.9 27.6-31.4 24.1-27.3 21.0-24.1 19.4-22.1 

PllJJ1fl ~5. 7 ~3.4 ~7.5 ~4.0 ~0. 9 ~19.3 

.. 
l1ty-3 

'" .. 1TJJ~~t1Il1'Yfm~ 'lftltlfl'll';)ll tllQ 

(JJll.lflfl.llllfi) 17-19 20-29 30-39 40-49 SO-59 60-72 

.. 
~48 . 0 ~45 . 8 ~40.2 ~35.8 ~0.9 ~0.8 ~JJ1fl 

.. 
43.9-47.9 41.9-45.7 36.9-40.1 28.3-30.8 27.8-30.7 ~ 32.4-35 .7 

tllUflllH 35 .6-43 .8 34.0-41.8 28.7-36.8 25.5-32.3 23.0-28.2 21.7-27.7 

Pll 31.5-35.5 30.1-33 .9 24.9-28.6 22.1-25.4 20.4-22.9 18.7-21.6 

. 
PllJJlfl ~1.4 ~O.O ~4. 8 ~2. 0 ~0.3 ~18 .6 

~lJl : ~1[JiYl[Jlf'llff911fmnWl . mrucr1JJ1~~!1Utrm~f)m)'/nNmlJ1.h::'1f7'1f'IJ hili. m~nWlIll1 ·nh~lYIf'I'YI[J .2543 n',.~ii-3 

1u mlJtlUl,j[J m~m1-3ffllil~tu"l~ (2548) 
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2. f111f1V1tTtl1.J't11fl1nJtl11atiuVI,,.i(U 

1~UU~~dhJ1H)J1Wi'Uiru1uh:Jfl1tJ Ufl91i'Uiru~~ff~ff)JUQimHntJ'l~ 'I11flff~ff)JUQiumi'1)Jl,iU 
1~rJfl11 "Intramuscular fat" 'I11flff~ffmUU'l U1tJ1~ 1~tJfl11 "Visceral fat" 11"~'\11flff~ff)Ji~~1'\1,:r-3 

1~rJfl11 "Subcutaneous fat" 11ltJi 'UirU~1~1~~11l~~1~U i'UlJui~~1'\1,:r-3 ~-3iiU11~)J1fl~~1l iU-:11-3fl1tJ 

l~U~~~ i~i(i-3~~~U i 'UlJU i U -:1 H fl1tJ'UU-3111l"~1Jmm11~)J1 mj' UtJl ~tJ-3 111 111 i 'UlJU iu -:1 1-3 fl1tJl~l~)J1fl~~~ 

li1i11'1~11~U hflfl'1U i~ ~-3~~~~i1~,rtJl~tJ-3llUflnlnll hflllH'l )J1fl)J1tJ l'lfU hfll1.J1'\111U m1)J~U 1 m111 

tl-3 hfl'lr1i~ l~U~U 

i2V1\.h::tT'I~ 1~UU~~liJUU1)J1W i'UlJU iU-:11-3fl1tJ (Body fat) 

"j ... .1 "a "lIJ ... 
lmU-311l1uU)1C)$UlIl'U)JU (Tanita) 

...... 
1fifll1f1V1tTtlU 

1. i11'~1'lhrUfln'VlllffUU()UmU-31l1'1 11"~()-31l1'1 v • 

2. iff'li'UlJm':1U~1'UU-3~1;hrUflWV1llffUUiUlfl~U-311l i~lln U1~ ff1Utl-3 ll"~ mfl 

3. lrlU iff'li'U)J"1~tJUrUtJllft'1 i11'~l'li'lrU fl1~'VlllffUU~UUUlfl~U-311l 
v v 

... ~ , ~ .1 "a " 
4 . UU'Vlflfl11UUluU)1C)$UlI 

Description Women Men 

~ 

~lW'UFU (Essential fat) 12-15% 2-5% 

... '" (Athletes) 'Uf1f1Wl 16-20% 6-13% 

q"'\J1l1'Vi~ (Fitness) 21-24% 14-17% 

(lVlJi'l.J'j{ (Acceptable) 25-31% 18-25% 

hflV'1'U (Obese) 32%+ 25%+ 

-------_. __ . 
.l 
'I11n : The American Council on Exercise. www.healthchecksystems.comlbodyfat.htm 
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, ... ... 
Ifl1t:1·U./t:I 

...... 
1fifl11f1PI iJt:l1J 

1. 1,r~\1n'VlVHYtl1Jlr-:J~m~unmmhnj'mJ 5 ulVi ntluihnn1Vl -:JVl~U1P!~l11tl~lJmllvlntlu 
~ t V ~ 

1Vltltll-:JUtlU 30 Ul'Vl 

2. 1,r~\1n'VlVl~tl1Jlr-:J Itlll1'\lUi'lU11-:JHuu i~:; 1-M'~i'mtlulI'\lU (arm cuff) ~lJ';jtlUII'\lU~\1n 
'VlVl~tlU I'll Utl.,j'tlI'Itl n 1 U 'J:;viUI~U1n1J'\r1 1 'il u~ nw ,\H'ltlVlI~tlVl "Brachial" 

3. UU" lJl.,j'l~ i'm tlU II '\lU 111' 'J :;vimJ'Jtl'Vl 1 UI fl~tl-:J1Vl ~ -:J n11'J:;viufl11lJviu i m'1~'\lw:;,r 11 'iluml1 .. 
(Systolic) ~fl1Vl Htl'J:;lJ1W 20 iJ"illlJ~'Jtl'Jtl'Vl 

4. ~tl U'l tlritlU" lJtltln'illn~ i'm tlU II '\lUll":; 1 ,rl1f1-:Jf1-:J1 iYU-:J~UIl'J n liYU-:J1l'J n~ i~uiitl111~U .. . 
~lfl11lJviu i "l1~'\lW:;,r1 1'iluml1 (Systolic) 

, 
5. 1"':;liYU-:J~u"lVlli'1U'Wl~tiu I~U~lfl11lJviU i "l1~'\lW:;,r1 1'ilflmml1 (Diastolic) 

. 
.., ~ ~ 41 

fl11l!~'U I a 11V1'Y1 111 l! 1:: tTl! 

fl11l!~'UlaHVI~-3lam!8u 

IlPiU-3UOPi 

.. , 
~::U::'YI I (8814) 

~::U::~ 2 (U1'Uoal-3) 

(mJ.U~8'Y1) (mJ.U~8'Y1) 

< 120 <80 

< 130 lIa:: < 85 

130-139 85-89 

140-159 90-99 

160-179 100-109 

~ 180 ~ 110 

~1J1 : ACSM Health and Fitness Journal. 1997 V'1-31'U : Workshop on body composition assessment. 2000. 



138 

..,j ... .c::t. Q,I ~ q dd.c::t. d 

lfl10'l)JO 'U lWm~ U L 1" 1 '111 fl 'U lWmU U U lJL 'lJlJ l'U TVl 

...... .... 
1fifll'n~ 

1. l,r~funw.'l~H"flu,r'l~nmJVI1.rfltJ 5 'Ulli ... 

2. ~'Yl~~fluH"'Jmmi1;u"~tlmtJiflnm'l;;1'l~mr~HYlJ~~U~L1f.U;;fljjfl ('I1'11tJ~ljjfl~'U) ~l'U'Ufln ... 
" " "" '" l' '" '" '... ... '" 1 "J!!!J ''''' " (~1'UL~tJ1nU11l'U'U1'111UlJlJfl) 'I11flU1L1W "Radial artery" '11 {r;lmllJnnL~'U~U'l 

" . " 
3. 1iUL1m 1 'Ulli tJU~l'Ul'UT1f'lli,.rlhL~'U (T1f'l~fl'Ulli) U'UVin~lU~11m1L~'U'lJfl'l,.rlh'IJtu~~n 

'Vl[J 

~FI26-35- 36-45 146-55 "1 56 -6-:- ·65+ 
U.O", FF15~56 -F~FF 

~ln"U FFFFFF 
~Ul. FFFFFF 
~ FFFFFF 
U1U.O,. FFFFFF 
"OH FFFFFF 
rFFFFFF 



I·'··'~ FFFFFF r-I u-.... fl-n-w-,--FFFFFF 
IA~"U FFFFFF 
r-I·-J,J-'-fl---FFFFFF 
I· FFFFFF 
I' -'h-u-fl-a-'--3--FFFFFF 
I~·H FFFFFF 
r-FFFFFF 
lim : http://www.netfit.co.ukifitness/testiresting-heart-rate.htm 
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5. fl1,,1~"61.J1fl1Ila~·H)lHr~ hHl 

~~,.h~i!.:Jri 1~'U it f)WVl1.:J6mJl ~'Vtl'.i ~lii'U i'tuJ'U 1 'U'Vl fJl~mfJ1 'U 'If'V .:rvl'V'l 

l~fJ'l~t:ll '.iTll11 1~ml~ml'V1l1~'V1l i~ 

...... v 
11'ifl1"1~ 

1. 1,r~i'Uf11'.i'Ylllff'VU(l'V1l1i'V (1'Ul'rm'lflfJ) 'I1~'V 1ri'l11l11fJJl (1'U1WfY'I1tY'l) y'hf)1'.illl 1'Ul'h~'U 
2. 1~fflfJlllWmff~f)11lU111W'.i'VUml 11lfJ~11lU111W ff~~'V ll"~'.i'VUff~ 1 W f)11lril'U~f)11'l~"l1l 

'lJt:l'l~1~1 (fflU f)'l1'U ~1lJ'U If)1'.i nWl1",~U'U'Yl'Ulf11'.i , 2549) 

3. lr'UYif)fil'.i'Vuml11" ~ '.i'VUff~ 1 W f)'\1'I.i1fJl~'U 19l'U~llJ~'.i l"'~ffllJl'.i (l'Wl itlfil'U1W'l11~mlril'U 
" m1~t:lff~ lwf)i~~'lij 

ill 
r 
F 

fil~~'.ilril'Uml~'Vff~ 1 W f) (WHR) = '.i'Vuml (L9I'U~llJm) 

'.i'VUff~ 1 Wf) (19l'U~llJ~'.i) 

'el1!J (il) , 
th'Un·,n-3 • 

~1 'Zl.:J 
" 

20 - 29 < 0.83 0.83 - 0.88 0.89 - 094 

30 - 39 < 0.84 084 - 0.91 0.92 - 0.96 

40 - 49 < 0.88 0.88 - 0.95 0.96 - 1.00 

50 - 59 < 0.90 0.90 - 0.96 0.97 - 1.02 

60 - 69 < 0.91 0.91 - 0.98 0.99 - 103 

20 -29 < 071 071 - 0.77 0.78 - 0.82 

]oj - 39 < 072 0.72 - 0.78 0.79 - C.84 

~O - .19 < 0.73 0.73 - 0.19 0 80 - 0.87 

50 - 59 < 0.74 0.74 - 0.81 082 - 0.88 

60 - 59 < 0.76 0.76 - 0.83 0.84 - 0.90 

'Zl-3)nn .. 
> 0.94 

> 0.96 

> 1 00 

> 1.02 

> 1 03 

> 0.82 

> 0.84 

> 0.87 

> 0.88 

> 0.90 
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'lftJ-~n" . . .. '" '" InflTU'Yl 

o "' .. ~fI1U'YlLnfl 

~tJ~il'il~,j'u 

" Ul~~11flfffil ~Ul~U 

3 ~~'111f1lJ rur. 2517 

~~111flyjEJt1! l"n 

444 11~ 11 ~lUmr1£J'm1i iillfitJU1~"~~~ ~~111fl'lfm.J~ 

'n1~111'jEJW6 20150 
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till ~ 'il nn ~n'l;j 1111\1.j\1.jl1'Yl £Jlfll~91 'j,j' W cYl91 ~1'\J1 m £Jm'Yl ih,j'fl 

flW~I'YlfliJflnnll'Yl'Yl6 lJ'1111'Yl£JT"'m;£J~'mj iJm'j~nEJl 2540 

lo\h~nEJ1~tJ111ruUJ11'Yl£J1fll~mlJ'111,j'WcY19111'\JU~1'lfl ~~'jl'Yl£J1nnnVn u u 

~ ".o=t 0 GJ.c:.. Q rI.o=t 
~1'\Jl1'Yl£J1fll~mmmVn ~lUm')j'11'Yl£J1fll~91'jm'jnvn 

~Wl"~ mru lJ'1111'Yl £J1~ £J iJ f)n~nEJl 2549 
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