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WEERAPAT YODKAMONSAT: A COMPARATIVE STUDY OF ENERGY EXPENDITURE IN 

VARIOUS TYPES OF EXERCISE FOR HEALTH BETWEEN OVERWEIGHT AND NORMAL 

WEIGHT FEMALE. THESIS PRINCIPLE ADVISOR: ASST. PROF. DAROONWAN SUKSOM, 

Ph.D, 166 pp. 

The purposes of the study were to compare energy expenditure in various types of exercise for 

health between overweight and normal-weight female. Twenty six females students of Chulalongkom 

University (age 18 - 25 years) were divided into 2 groups: overweight (BMI = 25.00-29.99 kglm2; 

n=11) and normal-weight (BMI = 18.50-24.99 kglm2; n= 15). All subjects participated in a crossover 

design including four types of exercise: walking, running, cycling and aerobic dance with moderate 

intensity (64 - 76 % of maximal heart rate) for 30 minutes. Resting physiological data and health-related 

physical fitness were obtained before the study. On the day of experiment, bodyweight, %fat and % fat 

free mass were measured at rest and immediately after exercise. During each exercise session, heart rate 

(HR), blood pressure (BP), oxygen uptake (V02), carbondioxide production (VC02), maximal oxygen 

consumption (V02max), minute ventilation (MY), respiratory exchange ratio (RER) and energy 

expenditure (EE) at the beginning (min 1-5), the steady state (min 11-20), the recovery period (min 30-

35) and the total of exercise task (min }-30) were assessed. All values are expressed as means and 

standard deviation. T -test and one way ANOV A was used to determined differences between groups 

and types of exercise, respectively. Statistical significance was accepted at p < .05. 

The results were as follows: 

I. There were no significant differences in HR, RER and BP that were monitored every minute 

(min 1-35) during all types of exercise examined between overweight and normal-weight groups. But it 

was found that overweight subjects had lower V02, VC02 and MY than normal-weight subjects. 

2. EE at the beginning, the steady state, the recovery period and the total of exercise task in all 

types of exercise were higher in overweight group when compared with normal-weight group. The total 

EE of walking and running were higher than cycling in both groups of subject. 

3. Bodyweight of overweight and normal-weight groups were lower after exercise with 

walking, running, cycling and aerobic dance. But there were no significant differences in % fat and % 

fat free mass when compared between before and after exercise in both overweight and normal-weight 

groups. 
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. 
~ 

\11111 1 

\111,h 

" I " t 

fl11~tAnnrmfl'U ll~'tl fl11~YiijtAlllUn~.:Jfl':hlf1Wct1ln~':i!1'Unlll'U~ l~tJ'ih itJiltJlJ 1 ~ 
"c). I Q,I ~ .a Q~d. Q,I" 0 • 

f11':im.:J'tl.:J1l1nm~'lf'UlJ1i'lf11tJ (Body Mass Index ll':i'tl BMI) lJ11if11':i1~~1tJf11':im'U1wm'\J'tl.:J 
~ . ~ 

tAlllUn (flhn1lJ) m':i~1tJri1'U ff .:JtJnnl~.:Jff'tl.:J (~l':il.:JllJ~':i) fl'U YiijtAlllU ntJn9l1l~ij~1~'lfUlJ1i'l 
OJ . ~ 

f11tJ':i~wh~ 18.50 U.:J 24.99 flli'ln1lJ';'tl~nl.:JllJ~':i fl'UYiijfl11~tAlllUmfl'Uijfiln1l11.:J 25.00 U.:J 

29.99 flhn1lJ';'tl~1'Jl.:JllJ~':i (American College of Sports Medicine [ACSM], 2006) ~.:Jfl11~ 
~ . 

tAlllUmfl'Uij fflmf.lln1l1n'Ji'lVi~.:J.:Jl'U Yi ilil'yhn'U (Intake output imbalance) ~~lfl~fl11lJ ilifflJ'Ji'l 

':i~1l1HVi~.:J~1'U~11H.yl itJ 1l1nffn'tll1l1':it111Vi~Hl'U ~i ~1 'U f11':i lHlr1l'llt1.jffnmll n 111 i,rij 

, .... i' .k~",.d.1~ 
'\IlJ'Uff~fflJ'tl~fl1tJ 'U':il.:Jf11tJ (Brook and Fahey, 1984) I:lf~ L'\IlJ'U'Ylff~fflJlnn'\l'U'U'U lJl1l1nf11':i 

l~lJ'\I'tl~ll:lfi'li'l1'\111'U (Body fat cell) 1~tJ1'U 1 i'1;1~fl'U ll:lfi'lCl1'\111'Uijnnl~lJ~1'U1'UlI:lfCl"mlJ1tJ 
Q,I ~ I!J. Q,I Q,I d " 'Q,I I QI ~ d d' .,;. J ot!t fI 
~ ~'U fl'tl 1tJ'YlUn1m~n Ui'l~l'\Jl~1tJ~'U 1li'l.:J 1l1n'U'U nll~lJU~f11':i lVilJ'\I'Ull ':i 'tlCl~ Cl~'\Jfl.:J'\I'U l~ll:lfi'li'l 

~ . ~ 

''\IlJ'Ul'yhu'U l-M'U f11':iijtJllnWlI:lfCl'" '\J11'Ul'VilJlJlnn11tJn9l~~U';l~n U~ll~ hu~'U ~1 lltljfh~ ili 
~ 

Cl~ ~1'U1'Ull:lfi'ltl '\Il1'UCl.:JVn 1l~flmlllllJ1tJfl11lJ11 1~'U f11':i Cl~'\I'U l~lI:lfCl"i '\IlJ'U Cl.:Jl'yhu'U iJi~ 

lllntJU~f11':i Cl~~l'U 1'U1Cllmtl '\IlJ'U i'l~ ~.:J,:f'Ul"lfi'l'" '\IlJ'U lrl'f)ij ~1'U 1'Ul~lJlJln~'U1VitJ~f)f ~1~tl1 ~ 
• ~ .k 

11 ~ ili Cl~ ~ l'U 1'U i'l.:J~':i 111,h;1~ U~fl1tJll~.:J ll~Vi tJltJ1lJi'l~ tAll1'U n I:lf ~1l1 nij ~ f1'l,I W~ f11 ':i ~hl il 'U ;1~ 
I ." I , 

Yil ~'U iJ 11 ~m i1tJ~,; 'tlfl11~ U 11l U mfl'U ~ ll~ij 1 'f)nl ffYill:lfi'l tl '\111 'UU'; i'l ~ 1 I:lfi'l "'\I til tJ~ 11l ~ mYi lJ'\I 'U 1~ 

i~vn (Viil~l nCl'l.h~ff9l~i'ln, 2545) f11':i~tJ':i~'lflmijfl11~JlllUmfl'U~1'U1'UlJ1n~'U iJllllli'U 
• OJ • 

.c:~ : Q,I ~ .c:::t 0 J ~ 1 '''' "1 ' "d d' 'l.h~'lflm'YllJfl11~'U11l'Umn'UlJ1l1'U1'Ulnn'\l'U'Yl1 i'ln Vi11111t1rj 1lt1.j tJ':i~lJ1W 61 ltJ'f)':ill:lf'U~ 

~ . 
f11':i~1':i1~Hi'~':ilf11':i'lln'\lfl.:J hf)~1'Ui'UtJ':i~t'Ylfl''Yltlfl1~Yi 4 hWmlJ'f)'UllJtl1'Uil Vi.fl. 2538 Vi1111 

ijfl~':ill~lJ~'U1l1nnn~1':i11lflf~~ 3 (Vi.fl. 2529) 1'UlJnn~lJfl1~ UCl:arl'f)l'mtl11lYitl11':i~1l11~lVifl 
~ 

'lfltJt111 II tU~Vi11 11 fl11~tAlll U mn'U '\I 'f).:J 1Vi flll tU.:J 11 ~ ff ~ n11l'Yi fl'lfltJ (Vi ':i c¥l m itJ {)1'U 1tJ, 2545) 
u u OJ 

~ . 
fl11~tAlllUmfl'U ijfflm~1l~nlJl1l1nfl11lJ ilifflJ~Cl':i ~1l11~Vi~~~1'U 1Ilnfl11l1':iYi i~1 11Ui'l~ f11':i i ~ . . . . ~ 

Vi~~~l'U'\I 'f).:J 11.:1f11tJ Vi~~~l'U Yim ~fl 1 ~ll~ff~ fflJ 1 'Ull:lfi'l"i '\J11'U 1~ tllI~ijnn rVilJ't1~'\I'U 1~1l ~ fl 
o rI ~ ~ OJ.d J 0 1 ".c:t. r .d. " -=:to ~ ..c:. ~ 
111'U 1'U191ClCl tJ ':ilJ1W L '\IlJ'U 'YllJl n'\l'U'Yll lllJ't tJ':i H'Yl fl1'UUi'l~ fl11lJ rI~tJn~ 'Y11~ llJ~l11'f)Cll:lflJ f11':i 

ll~~'\J'f)~m~ i '\Jl1'U~ff':i~Ui'l~ltJtJ' 'Yl') ~'f){1lJ'U';l~" fldl~r:i~tJn9l1l1m91i'li'l1'\111'U 111 1 ,rln~ h fl 
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". I" I I 

l~tlf~~1~"llifl1lJlJll'lf14 hTlltl1'H1114 ij1'114Q~"'h~ ,j'mi1tllJ hTllh'1~ U":;fIl'HYilJ~,j~fIl'jW 

'\Jtl~fn'jln~lJ:;I~~tJ1~'ifij~ (TiI14ff ;ffl1~141fmr U,,~TlW~, 2548) fIl'jtltlf)fh~~fnfJOtll11~14iJ~')fJ 

II I' I 
.<d 0 Q,I.c:....dl.r:::l 0 Q,I I ~ ~Q,I do , • 0 Q,I 4:i.::t 

lJ fl11:; 14 1'H WHtl 14 'II ~lJ Tl11lJ 'ff1 Tl ty tl fJH fJ ~ ~ 114 1 'II fJ 'VI ~114 lJ 1 ~ tl 11 tl n tl tl tlf)1" ~ f)1 fJ'VIlJ 
., ,., 

'lh dY'VI1l fl1~ '114 fIl'j ,,~lll'HoW mh:; tltltl hl~1fJ'H ~tlf)1'j~lf1tyff,j'tl~~9itl 1 iJ11 ,j'tlu'j tl 111 '1 '11' 
" "t . 

flfl 'j 1 '1.'1114 'j:;'H i1~1l1 'H oW tl 1 '\J ir 14 '1 14 ~ 1 ~ fnfJU,,:; 111'H oW tl'\J tl ~ ff114 li 1~ '1 'If 1 '\J ir14" ~,,~ ,j' tlli 'fftl ~ 
", " I , 

" '1'" Q 0 "~r..::t.1 " 1 ~,., ".c!I 4::l I " .d 
m:;~14 'Hltl~fn'j'Vll~l14'\Jtl~tlmlJl14tl'\Jtl~'jHfnfJ'VI lJTltlfJ ~ t'if~l14lm:;tl"llJl14tl'VItltl14UH '\Jtl'VI 

'ff1lJ 1ltltln1Tl~tl141'H1'\Jtl~,j'tl~tl~1f1ty"l1'1f14 ,j'tl9itltl~nwTltl 'H~~ W1 1'Hri u":;l'\hmh~ 
'ff~11'fflJtl Im:;,j'ij'ffflVl1fJ lYilJ'fflJn (lfl1~'j:;tltl 1 'H"11fJ14 1 "'1 fl1m:;'j:;tltlfn'j'H1fJ '1 'II (jtyl'j U 'ff ~ff~ . ~ 

'ff1nW 1m:;1~ijij14 ;f14Ti114ff, 2549) • 

iJ'j:; 1fl 'VI fIl 'j ij ij tl ih ~ ~ fIl fJU ti ~ fl1lJ ~ tl'l-J W~ '\J ij~ tl U 1~ 1 ~"lty ~ ~ ~ ~ 114 ~ f tl ~ 1tl 'ffU m'H 1 'j 

1~1~14 2 iJ'j~lfl'VI 1~l1fi fn'jijijtljll~~fnfJUtltlUij hUtl (Aerobic exercise) ;jij fIl'jijijf)fh~~fIlfJ 

~'1 ,*tlijtlc)fI'll141~1~mty'ff1'jij1'H 1'j l~ij '1 'I1'1~~~~~114 U":;f)1'j tltltlfh~~fIlfJU tltluij14Utll 'jUtl 

~ 1 'i" ... '1 '" (Anaerobic exercise) 9f~'II:; lJ 'ifijijtl9fI'll14 14fIl'j1~1~mty~"~~114 (Plowman, 2003) ~'j1fJ~'j 

Ti'j W14 'VI 1 (2534) 1,)'tl ri 11f)~ iJ 'j:; lfJ'if,.r'\Jij~fIl'j ijijtlfi 1~ ~ fIlfJ11 tltlUij h 1Jtll1 fIl'j ij ijtlfi1~~fIlfJ . ., . 
UtltlUij 1 'jutlih,"'~ijtl1'j1YilJijtltlc)fI'll14 'lf1fJ i 'I1'tl~llJl,jijli'1.n 14 fn'j'H 1fJ '1 'IIU~~UH u,,:; "flU H9l'l14 

.,."" , 1 "" 0 i " ".1 1 """.1 , '1" '" i "" 1" 'VIlJfltlfll'j 'H"nfJ14'\Jtl~mfnff 'Vll 'Hmfnffm:;~1fJ1'\J1ijijtl'llltllJij~ ~Wl'\J14 'll'1fJ 'H'H1 'II'fftl~fl ~ .. 
"" 0 i"1" ... 1.cto .c!I I .d. Q,I OJ i ' t ~ 0 '1" 0 "" 
~lm:;UH 'VI1 'H ~lJ'jlJlfl'j'\Jij~mtl~fltlfll'jtltlfl1'\Jij~'H1 ~Ufl":;m~lJ1tl'\J14, 'VI1 'HfIl'j"ll"fJ~ 

m fIlff'H l' ij ijtltlc)fl ~14 'II1tliJij~ 1 iJ V~'l11 i 'II 1,)'~ ~14 11":; fIl'j '\J 14 ff-:j ijtl tlc)fl '1114 1 iJ V~ ff114 9i 1~ "l..t 1 

~ 1~ fIlfJ1~14 1 iJtl~l~ijiJ'j~iY'VI1l fl1~ fn'j ijijtlfi1~~fnfJU tltl11tll 'j Utl~ijfl11lJ'H oWm ~~tliJ114 fl" 1~ 
?t "'?t" 1'" "i" ... i ,,'" 11J14'j:;fJ~n"1 30 141'V1 'II:;l1J14tlnm:;~14 'H'j1~fnfJflij~ 'll'tltlfl9fl'1114 14fn'j'ff'j1~~"~~114'\JW:;ijijfl 

fi1~~ fl1fJ ~ ~ 111 i 'I1'lnfl fl 1'j IH1 H" 1W~ ~ ~~ 114 111 '1 '11' 'l11 '1 'il U ":; iJ ijfl 1,)' 111~ 114 tlV 1~9i ijl cl tl~ IV. fJ ~ .. 
~ij~ 'II:;111 i 'I1'lnflfn'j liJ~fJ14uiJ,,~~~i14~l~fnfJ lYilJ'ffm 'j(lfl1~ '1 14 fn'j ,)tlU,,:;ihl~fJ~ijijtlc)f1 '1114 1 tl 

V~ff114~H "l'\Jij~~ Hf)1fJ 'lf1fJ '1 '11' tl tlfl 'l11 i 'II 11":; 'H" ijfll~ ij~ fl" tlfl ~ 14 'j :;tltl ~14 "l..t 1~ HfIl fJ 

U~-:jU';i~ 'VI14'Vll14 Im:;111'HU'1~1,)'tl~1~ijtl'j~iY'VI1lfl1~ (1UW 1'jfftlil'ff116, 2537) 14tlfl'il1tlif ff~ • 
~fl'l-JW lijfl1fl1'j (2544) 'j1fJ~114l1 tlUijtlflfi1~~fIlfJ'j:;~tl'lh14tlm~!~14n"lijV1~U'ijfJ 30 141li 

!~14 hh umlJ~!'HlJl:;'fflJ9iijtlu{jtl~n14 1 Hl'H"ij~!~tl~'l11 i'II~tl~14 !clij~'II1tl '~111 '1 'I1'!nflfl11:; 

.r:::I I ~ J ~ ''jJ odd .. 1 ~ ~ d. 

fl11lJ1m fJflfl ij fn'j 1~ lJ'\J 14 '\Jij~ ij'4lq!" ij 'ff'j ~ 1m:; 1:; fJ:;nmijfJ1~14 ij fJ 30 lJ1'V1lJlJ 1:; 'ff'VITi fl1~ 1~ fJ~~ ij 

9iijtlU !H1H"lty~~-:j~114'\Jij~ 1 '\Jir14 1~fJ~fn'jtlijtlfi1~~tl1fJ,)'''WTl11lJ'HoW tl i14'j:;~tltl114 fl"l~ . ., 
(Moderate intensity) Vii111 fl1'ji' fl'l-J U:;~tlflfl'j 1tl1'j !9l'14'\Jtl~ 'l11 i'II i '11' ijg'1 14 'j ~'H';h~ 64 f)~ 76 
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t11D{t~'U"'\lD~t1~';jlfll';jt~\J'\Jf) 'nr1 i~~~"l~ (ACSM, 2006) fll';jDUf1fh"~fllrJU1J1JUU hUfl i~i'1J 

fl11lJ ij rJlH i'J 'U U ~ HlJ 1 fl.fllrJ' 'U 11 ';j ~ t'YI ff t ~ U H 1 fl ii 11 ';j ~ 1 rJ'lfU ~ U "l'\l.fll W 1 fl rJ n lJ fl U r~ lJ 

fl11lJffllJn()'YIH11';j~iY'YIt.fllW<j1~fllrJ~~"lfl u~'thi~~1rJfl11lJ11~UflfirJ ~lrJ ~~i~ U~~ ff'1fl hi 
, ". I 

';h~~Ii'J'Uflnt~'UI~1 fll';jl~ fll';j'hm,h fll';j;j~mrJl'U flnm~ iflfll.jfUfl11~UUU hfimlfl'UCJfliii~u 
Q.I cf d' 

ffm';j().fllW'YI1~fllrJ ('l!fffl~ !1'lfUWfftJ, 2524) 

. " . 
~lflfll';jfi ".fll1~lh11'wmfl'U" Ifl~~lflfll';j IH1H~1~W"~~1'U 11~Ufln' ~w"~~l'Ufii~i'1J 

~lflffl';jUl11n~fl~~ ~~~~ri~H~' l1'lflfl1J~~m~rJ~~u 1 ';jfl~l~"l ~Ul~.yh i l1'lflflfll';j 1~1Jihmfui' ~ 
" . 

11lmiYrJ;l~'~ ~~lr'U m~rJ~~iifl11lJfl~fi~~ffmnllfl';jl~..1H~'\JU~fll'jDUf1fh"~fllrJU1J1JUD 1 ';jUfl .. 
~~Ii'J'U ~'YI';j 11Jn'U~'h ii11';j~ 1rJ'lfu' 'U flU IH1H~1~W "H l'U li4u~~fll';j ff~ fflJ i '\lii''U' 'U <jl~flltJ 
~1'U1'U 4 'lfijfl '~uri fll';jI~'U fll';j~~ fll';j~'U~mrJl'U U~~fll';jI~'UUU hfifl ~~Ii'J'Ufll';jUUf1fh,,~ 

fllm~Uff'\J.fllW~ijtJlJ i'U11';j~l'YIfI'i 'YItJ (m~'YIn~I'YIfl1 'U 1~Vffnff'Ut'YIfl'U~~fll';j~Dffl';j, 2545) u~ • 
I "" 

ii~ illii,j'ulJ~lmtJ1JlfitJ1JoM~1 ~'U' 'UllD~'\J U~fll';j i ~W"~~l'U liri ~H~~u~fiii.fll1~ill11lr mfl'U m~tJ .. .. .. 

, ,,, I " 

';j ~rJ~!1mfil 'Vi In'U 1 ~mm tJ1JlfitJ1J';j~11 'h~11 ru~fiii.fll1~ ill11lr mfl'U n1J11 ru~ fi ii ill11lr fl11 fl~ 'h ~~ 
u u 

iifl11lJU~fl~1~n'U11~D ill D~l~ h H~fluffmn~'~ ~~lh' l1''YI';j11J(j~rh~1u11';j'YI1~ ff~';jl'Y1tJl~ 

l~tJ1,j'u~n'Ufll';juuf1fh"~fllrJU~~fll';j'~W"~~1'U'h~~1~"l'\JD~fll';jUDflfh"~fllm~u"l'\J.fllwi'U 

U1J'UUD i ';jUflu~~~'lh~I.fl'YI Ii4U' ~1i'J'UU'U 1'Y11~ffl11i''Uill i11' ~i 'U flU UUflfh"~fllmi4D"l'\J.fllW 
" , " " 

U~ ~ ~~ill11lr fl'\JU~ ~liiiill11lr mfl 'U flfll1 ~ ii~ I i'J 'U! l'U,j' mol ~ , 'U fll';j ffmnfl''U fl ~11 ~ tJ~ l'U ff~ ';j 1'Y1 rJl 

fll';jfh1'l''U iUfllff~D i11 

o c"v 
flltlUJtl1niUJ 

flUUDflnl"~fllmi4U"l'\J.fllWII1J1JUU huml~~~'lfij~ '~uri fll';jI~'U fln~~ fll';j~'U 

~mtJl'U U~~fll';jI~'UUD hfifl ~fl11lJ11lrm~~1J111'Ufl~Hli'J'U'j~rJ~n~1 30 'Ulfi ~~iiflU'~ 
, I" I " 

w"~~l'Uliu~ fl~H n'U11lD hh~ 11 ';h~' 'U 11tY~ liii.fll1~ill11lr mfl'UU~~11 tY~liiiill11lr mJfl~ U~~ 

u~l~i';j 

fll';jDDflfh"~fllm~D"l'\J.fllWU1J'UUD hUml~~~'lfijfl i~uri fll';jI~'U fll';j~~ flU~'U 

~mtJl'U U~~fll';jI~'UUD hUfl ~fl11lJ11lrm~~1J'lh'Uflm~Ii'J'U';j~tJ~!1m 30 'Ulli iifl11lJU~fl~H 
,,, , " 

'\JD~fll';j' ~W"~~l'U ';j~ 11 ';h~' 'U 11ru~ liii.fll1~ill11lr mfl'U U~~ 11 ru~liii ill11lr fl'lJfl~ u u 
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1. l~~Hm ~1Jl.yhJ1Jfl1':i' cti' .... " ,Nl'\.J '\J U'I flU UUflfh"'1fl1m~ml'U.fll""$i' 1~fl1':i 1~'\.J flUi'l 
I ,,,, " 

fl1':iu'\.J~mm'\.J l1~~fll':ilfi''\.JllU 1':ifim~l1'h'lMiY,:rViij.fl1d~Ul'Vlljmn'\.Jll~~MiY'InijumirmJfl~ 

2. l~Ul,j~ tJ1JlntJ1Jfl1':i i cti' .... ,,'1 '11'\.J ':i ~M1Hfl1':i UUflfh"'1fl1tJ1~U~'\J.fll""'I1iJ ~~1'l'1 fl'\.J 
, , • JI , 

i$i'l1n fl1':il~'\.J fll':i1'1 fll':iU'\.J~mm'\.J l1~~fl1':ilfi''\.JllU 1':ififl ''\.JMiY'Inijfll1~ulMir mn'\.Jll~~MiY'In 
" ijU1Mirfl,jfl~ 

....... 
'U tnJ l'UgJ 'U 8 -3 fll1l;UI 

" " .c:t.QI Q.I Q • Q,I • 4I!!l.c:.~ Q tI .:::. QI ,& 

fl1':i1~tJflH'\.J mpJfl1UtJl'l flU '\.JnflMty'l'\JU'I~Kl~'lflHUlJMl1'VW1~~ U1~':i~M1H 18 (I'! 

2S iJ ~1'\.J1'\.J 26 fl'\.J Vilfll':iti'~1~Uflfl~lJ~1Udl'l11'U1Jm""1~11l1~~'1 (Purposive sampling) 1~tJ'cti'~1 

~'I1UlJ1~fl1~ (Body Mass Index M~U BMI) 11j'\.JlflWtt1i'\.Jfl1':iti'~1~Ufl u'li'luum1j'\.J 2 fl~lJ flU 

" fl~lJU1Mirfl,jfl~ ~1'\.J1'\.J IS fl'\.J ij~1~'I1UlJ1~fl1tJud':i~M11'l 18.S0 ~'1 24.99 n1~fl1lJ~Ufll':il'l 
" 

llJfl':i 11~~flrilJU1Mirmn'\.J ~1'\.J1'\.J 11 fl'\.J ij~1~'I1UlJ1~flltJmh~M11'l 2S.00 ~'1 29.99 n1~fl1lJ~U . ~ 

. " " 
~111,j':in~~' ~ '\.Jfl1':ifffllllfl1 '1U ,j':i~flU1J i,j$i'1tJ 

1. ~1-JmhllJ 111fJ i'Jmhiil1'1:: (Independent variable) Hilln 'f'U~'\JU'Ifl1':iUUflfh,,'l 

fl1m~U~'\JfllVi ~1'\.J1'\.J 4 'I1iJ~ '~l1n fl1':il~'\.J flui'l fl1':i;J'\.J~mtJl'\.J l1~~fll':ilfi''\.JllU hfifl 1~tJ 

fhM'\.J~fl11lJMirfl'\JU'Ifll':iUUflfh"'1flltJ'YIfl'l1iJ~''\.J':i:;~1J,j1'\.Jfl~1'l flU 64 ~'1 761,jU{1~'\.J~'\JU'I • 

2. ;'Jllt1:r~mJ (Dependent variable) 

2.1 ~111,j':i~1~tJ1,j'U'I'YI1'lff~':i1'Y1tJl i$i'l1n flfl':ilfll':ilfi''\.J'\JU'I111'~ fl11lJ~'\.J 1~l1fl 

'\JW~ flflfl n 1"'1 flltJ fflJ':i':i (I.fl1 .... flU' ~U fl flcih ~ '\.J fflJ ':i':i (I.fl1Vi fll ':i i ~fll {1J U'\.J i~ flflfl i C)$~ 

fflJ':i':i(lfllVifl1':i i~flflflcil~'\.J"l '1~~ fll':i':i~1Jl~U1fllrr 11~~ flfl':il'cY1'\.J fll':iMltJ i ~ 
" 

2.2 fll':ii~"""'1'11'\.J";'1MlJ~ 4 'lf1'1 '$i'l1n fll':ii~"""'1'11'\.Ji'\.Jfll':iUflflnl"'1flltJ'li1'1 

l~mi''\.J ('\.J ln~ I-S) fll':i icti' .... "'1'1 1'\.J i '\.J'lf1'1fl1':iflflflfh"-:Jfll~fl'l~ ('\.Jln~ 11-20) flU i ~"""-:J-:Jl'\.J 

i '\.J'lf1-:JM "'1M ~~flflflnl"'lflltJ ('\.J ln~ 30-3S) M ~ flfflJ':i':i (lfll .... fll':i i cti'flflflcilll'\.J M"'1fll':iflflflfh" 'I 

flltJ (EPOC) l1~~fll':i icti' .... ,,-:J ,n'\.J 1~tJ':i1lJi'\.Jfll'IUflflfh"-:Jfl1tJ ('\.Jln~ 1-30) 
., 

2.3 U'lfi',j':i~flU1J~l'lfl1tJ '~l1n U1Mirfl~11,jU{1~'\.J~''\JlJ'\.Ji'\.J~1-:Jfll~ 11~~ 
.1 0' g 0' .d. 1 ~ ... 

llJU':i lC)$'\.JfllJ1~'YIlJ':ilrr1l1fl t'\JlJ'\.J 
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" Ji" ..... 
'U8V1fltU1'lJ8~VlU'U8~fl111;UI 

"" , ~Q,I do I d tI Gt " 1.oI!t" d "-
I. ~t'IJT:i llJfll';id'iltllHl'IJ.fITYfn'lflltlu'IJ'Im '1'!:1lJ\!'HllU~~ l 'ln111m llJlJfl~1t1f111lJt~lJ l'il 

" " 
2. ~t,j' 1i1lJ1~tI 1~i' 'Uf)T:i;fU 'iI '1il'l;J'U ~ fl'U ~1'1"1 'lJfl'l fll'i~ 1tihlfll'i1~tI U~~fll'i tl~U9i~l 

'IJ~m~t.u1i1lJ1~tll~tI~~tfltlfl U~~~fl'l~'1~fl 1 'U 1 'U~'Um)lJ'lJfl'lHt.u1i1lJ1~miv'Ufll'i1~tI .. .. 

. 
o 1 ,,~ Q,I .II!( "I ~ Q,I do Q.I 1 'j/ 1 "Ci QI do 

'iI~m~Vl1 f1t1~1'i1t1l1'iV~'lf1t11'i1t1'1!~tfltl1f)'U U~~ 'U'!:I.fI11~U1~~VlJ f)mfltl'lf)'U ('!:Im'UVlU~~ 

'lf1'1nmt~tl1ti'U) 

4. tfltfl'lijfl~1.n'Ufll'i1f1 ijfl11lJuli'U~'i'I '!:I1lJ1'im~VOV 1~ 

fin 7.f't'H:i·N1lJ (Energy expenditure) l1lJ1t1il'l fll'i~i1'1flltllhVHr'l'l1'U~ 1~'il1f)fll'i tfl1 

fl~lty'Yicl'l'll'UlJl'th 1 'l1'tnfln'ilm 'i lJVlHf11t1 ~'Il'jcl 'I'I1'U ~'hrl'1~lJ1'i11f)m~'U1'U f)U tfl1flmty 

. " " 
'Yicl'l'll'U 1 'Ui l'1flltl 1'U -nu 'iI~ mi11il'l f)U 1 ~'Yicl'l'll'U'Vi'll1lJ~ 4 'lf1'1 1~uri f)U 1 ~'Yicl'l'll'U 1 'U fll'i 

VVf1f;lcl'lflltl'lf1'1t~lJfi''U fll'i 1 ~'Yicl 'I 'I 1'U 1 'U 'if1'1fll'iVVf1f;lcl'lflltlfl'l~ fll'i 1 ~'Yicl'l'll'U 1 'U.,f1'1l1cl 'I 

'11 ~f1VVf1fhcl'l flltl U~~fll'i 1 ~'Yicl'l'll'U 1 f1t1'i llJ 1 'U fll'i VVf1fhcl'l flltl 

. . " 
i'Jmhn,fhn.yfJ.J'YI1.JfY1jj'mn (physiological - related parameters) 1'U'I1'U1~tlU'il~ 

l1lJ1t1il'l tl~'i1fll'i tfi''U 'IJ V'! '111 1 'iI fl11lJ~'U 1 ~l1~'lJW~ tltlf1fhcl'lflltl '!:Im'i f:t.fl1'Yi fll'i 1 ~tlVf)c}ft 'iI'U 

, 'j/ 0' 1 1 0' ,'j/ "" fflJ'i'if:t.fl1'Yifll'i 'lffll'i'UV'U ~flflf) C)ffl '!:IlJ'i'if:t.fl1'Yifll'i 'lfVVf)C)ft'il'U"!'1"lfi flln~'U1t1mfllft' U~~ 

tl~'i1ri1'Ufll'il11t1 1 'il 

o Q,I .4 4Ci .cA 1 ... 0 '" 

n1HJfJfin1Mn1(JrtYfJq'flfl1)Y (Exercise/or health) l1lJ1t1f:t'l fll'itfl~V'U l11l1'iVflVf)fll~'1 

fllv~m~~'Uf)T:i1ctim\/1lJtd'tlf)~lJlmytld1~~Vtdv'I ('i~v~nm~mdv'I 30 'U1-n) U~~fl11lJl1,rf)~ 
'" "''1.1 «i '1.1 old "Q.I " Q,ll . mlJ1~fflJ (fl11lJl1'Um~f1'U 1'Uf)~1'1 64 f:t'l 76 t mtC)f'U~'lJV'Ifl~'i1fll'it~'U'lJfl'll11 'il"!'1"lfl) ~fl 

mn'h 1 'l1''i~'U'U 1 l1~t1V'U 1 ~11~U~~'i~'U'Ul11v1'ill 'Ui 1'1 fllmhnw 1~tld1'1t~lJ~ vb 1 'l1'i1'1fllvij 

fl11lJU ~ '1U 'i'I '!:IlJ\!'iW tl'i 1ft''il1f) 11 flt1t1~ 1'1"1 1 'U ~if 'il ~ f)ri 11il'lm 'Yi1~fll'i flVf)fhcl'lfllV~ 1Vfll'i 

t~'U m'ii'l m'j;J'U~mV1'U u~~m'jt~'Uutl hiif) 
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" . o QJ'.Qj ~ odd. , QI d ..:S 

fl1'J::t..I1'11Unmu (Overweight) l1lJltl(l~ fll1::'VllJfll~')f'WlJ1"fllti (Body Mass Index 'l1'Hl 

BMI) ijfill::wh:j 25.00 U~ 29.99 n1{lf)1lJ~tl~lll~llJ~':i 

ri~JlmJI~U'lJV ,n:rJ ltJ (Heart Rate 'I1;V HR) l1lJltlU~ f111lJ~llJll(l'IJtl~..r1 1 ~ 1'W flll 

" 
tltlf111l ,rihJfl1U{l::f1{l1t1fl1CJf1"l fl'W 1 'W ,r1~l::tI::11m 1 'W1Vl 

f17111iu Tm1~ (Blood Pressure 'I1;V BP) l1lJltlU~ f111lJ~'W~ln~~'Wlrttl..r1 1'i11iUfl11~tl 
" ~U~~l~tl~ 1Mi'l1{l iU~llJ'l1{ltl~l~tl~ iUl~tI~tllt11::~VJ"l'IJtl~'h~fllti flll1iUfl1'IJtl~..r1 1 'iI~::.yh 111' 

ln~f111lJ~'W 1"'1~ 1 'W'l1{ltl~l~tl~ ~~flll i'l1{l'IJtl~l~tl~J'W ~:: i 'l1{l'illf1U~11W~ijfl11lJ~'W ~~, uv~ 
U~11W~ijfl11lJ~'W~1 Ul::f1mJ~1t1 f111lJ~'W 1{li1~'IJW::..r11~1iU~1 (Systolic Blood Pressure 'l1~tl 

SB) lm::mllJ~'W 1{li1~'IJW::..r1 1\lfl{l1t1fl1 (Diastolic Blood Pressure 'l1~tl DB) 

ft'lIJJfJf)1rtnnl';vvn;;,tJU (VO] 'I1;V Oxygen uptake) 'l1lJltJu~ fil'IJtl~f1n~'h~flltJij 

f111lJ~ tl~ f11l111tltlf1clf1 ~'W lJ 1 1 ~1 'W f1l:: U1'W f11l1~1~{l lty~ "~~1'W 1 'W ~ 1~ f11tJ ~'W1~ tl~lJl~ 1 f1f11l 

tl tl ntll" ~ fll tI 

1 v." ., If'" "" & 
ft'lIJJfJf)1rtmJ 'tffl1'i1JVU I~vvn ICJf~ (VCO, 'I1H) Carbon dioxide production) 'l1lJltJ(l~ 

fi lflll ~~~ nlC)fm{ U tl'W'~ tl tlf1 , C)f~ ~'W1~tl~lJ l\llf1m:: U 1'W fll'H~l~" lty~"~ ~ 1'W 1'W l::UU'l11tJ 1 'il 

, y ~ & , 
ft'lI'i'ifJfllrtnn 'tfVVnCJfltJUU'.Jtf~ (Maximal Oxygen Consumption) l1lJltltl.:J fI1'IJtl~ 

f111lJ ~llJll(l ~ ~"l~~~ 1~ flltlijfl11lJ~ tl~flllllltltlf1clfl~'W lJl 1 ~1 'W m ::U1'Wfllll~1~mty~ "~~1'W 

1'W~1~flltJ 

. 
o 0.1 4'&' .cI I do 

m~.JmtJ (Excess post-exercise oxygen consumption 'I1'iVEPOC) 'l1lJltJ(l~ m'IJtl~fll':i'Vlll~flltllJ 

" ~tl~flllllltltlf1:)ll\l'WlJl 1.n 'W m ::U1'W flll~'W~~ l~flltJ 111' f1"Uri~fll1::Uf19iflltJ'l1"~ 'ill f1fllltltlf1 .. .. 

"" & .1'" ci 1" m'i'i~1Jl(JV1n1t1 (Minute ventilation 'I1'iV V~ l1lJltl(l~ ullJl~l'IJtl~mfllff'Vl'l11t1 'il1'IJ1 

'l1~tltltlf1tltiH '~tltiH'l1-d~flltJ i 'W11m 1 'W1Vll::wh~tltlf1fh"~fllti 
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.. I II' d IS' d ... 1 7 Q.I .ci 1" 
luV:iI'1flNI1J'J"f/ll'i1fiYflln 'ff1JU (% Fat Free Mass) l1lJltJ(l~ Tll'HW,,~'U ·tNlJ1"'UV~ 

'i H f)1tJ~~ 11Ju 'U'j 1lJ 1 'UlJ''W~u 'VI'j flflci~ lmhu ~h~'l 'U fl~'i l~ f)1tJ 
" 

1. 1~'VI'j1'Uii'l f·mTl11lJU~fl';1'l'Ufl'lfl1'.i 1 ~l'l~'1'11'Wlm~ fl'lrl11 'j~flfl'U 'i NflltJ'U fl'lfll'j flflfl 

ill"~ flltJ1 ~flt'l''U.fl1l'l~ 1tJfll'j 1~'W fll'j ~'1 fl1'.i U'W'om tIl'W u,,~ fll'j l,)''WU fl h fifl 'j ~l1 11'll1 tlJ'I~ ~ . " ., . ., 
fll1 ~ illl1 U m fl 'W n'U l1 tlj'l Vi ii ill 11 U fl11 fl91 

2. 1~'Yl 'j l'Uii'l f-mTl11lJll~fl';1'l'U fl'lfll'j 1 ~l'l"'1~ l'W1m~fl'lrl11 'j~flfl'U'i 1'1 flltJ'j ~l1 11'lfll'j 

flflflfh"'1flltJ1~m!'Uml'lU';"~')fiJ~ 1~11Ii fll'jl~'W fll'j~'1 fll'jU'W~fl'jtJl'W U"~fll'jl,)''W11V hfifll'W 
,II t tI 

l1tlJ'IViiim1~illl1U mfl'Wl m~l1 tlJ'IViii il 111 U fl11fl91 " ... 
I ,''' I 

3. 1 ri'WU 'W 1l'l1'1l 'W fll'j lflvfl flVflfh~'1 flltJ1~ V ft''U.fl1l'l "hl1 i' 'U ~Vi ~ m 1~illl1 U mfl'WU" ~ ~Vi 
"4" " ., 

iiilll1U fl11fl91 

4. 1 ri'Wu 'W 1l'l1'1l 'W fll'j ffmn~,ml'l1~ t'l'1'j 1'Yltll'Ufl'lfll'j VVflt11"'1 f)1tJ1~ ml'U.fl1l'l'; V 111 



..t 1.Jnn 2 

" " t , 

fll':i l~tmi' .:jijl'~ijffn'l;nl'm tllH ntlUn1':i' ~'VH1.:j.:jl'U'lJij.:j fll':i ijijnfhcl.:jfllm~ml'IJflTYi'll'iJ fI 
I I , " 

~W'l '~uri fll':il~'U nl':il.:j nl':iil'U~mtll'U UCl~fll':il~'UUij hiJn i'U11iY.:jn~fl11~'lh11,rmfl'UUCl~ 
t " I , " 

11 iY.:j n lj 'l1111,r ntJn~ ~1 ~ tI' ~ l'llnl 'l 't1 U 't1 1'U 11 1 W n 1 1 lJ ~ 1.:j"l n 1 fi tl1~ ij.:j ~~ 11 1 iJ 'U 1 i'1 ij111 

" ~1':i~~h~ty'~1i1'UU'U1't11.:j''Ufll':iffmnl~fJ lj'l1d~mh~ty~.:jij 

" 1. fl11~'l11m1mfl'U (Overweight) 

1.1 Inwcril'Wm~1fltil'IJ~~~Yiijm1~Jll1,rmfi'W 
II 

1.2 nlLl1~'lJtl~fI11~Ull1trmn'W 

1.3 

1.4 

1.5 
• II 

1I'W1'Y11~Ufilliil-n811ni.'lJm1~Ull1,rmfi'W 

2. fll1 i ~""cl.:j.:jl'U (Energy Expenditure) 

2.1 U~~Lfl'YI'IJ~~'VH)~nU 

2.2 1{)~m'IJ~~'YHh~1'W 1'W~~ij;1~ 

2.3 m~lJ1'Wmm!l~'VI~Hl'Wl'W'h~mtJ 

2.3 .1 m~ff~lml~-HI~YiY;'lJMnl~mm~U~~Lfl'YIf1111u'hJlfl~~ 

2.3.2 m~ff~lml~-HI~YiY;'IJ~~nl~~lm~U~~lfl'YI i 'lJiJ'W 

2.3.3 m~ff~lfI~1~-HwYiY;'IJ~~nl~~1111~U~~Lfl'YIlu~~'W 

3. fll':iijijf1fhcl.:jflltlUUUUt) hiJn (Aerobic Exercise) 

3.1 NnnmU~tJ'WIIUM'lJtwh~mtJfI1tJl1~~ 1l1nm~~~nth~~mmIUUIl81 ~-un 

3.2 ~1I1U~~I~tJ1oU'~~'YI1~n~~1'Y1tJl'IJ~~m~~~nth~.:jmtJUUUIW h-un 

. 
.... <!I 

4. fll':it)t)nfllCl.:jfllm .... ij"1'IJfl1 .... (Exercise for Health) 

5 

4 .1 

4.2 

4.3 

4.4 

" " 0 QI 4 'lJtl1111J'IJ~~m~tl~nnlCl~nlm'Yltlq'IJfll'Yl 

~lm~Yillnfl~11f11~11~fl~~nfil~~mtJ 

. . 
QQ,ldd. 91 

.:j l'U 111 tI'VUntl1'IJ t).:j 

5.1 .:jl'W1~tJ~l~tJ1oU'~.:jmtJl'Wu~~I'YIfl 

5.2 .:jl'W1~tJ~l~tJ1oU'M~1.:jU~~I'YIfl 
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.. 
o <V '" 1. ill1::Ult1UfUflU (Overweight) 

., 
unnJni'J (ilTttnrlJ) / dn,~l (llJ1j,,/) 

1~mhl1'U~i,rmnJfl~ijfi1~'lfihnClmtJ 18.50 - 24.99 nltlfli'lJ/tlJ~<,j2 ri1l1i'u~~ijfi1 
" ~'lfihj~.wfl1118.50 UCl::lJlflfll1 25.00 nltlfli'lJ/tlJ~<,j 2 tltJi'Ulh::tfll'1'lhl1'Ufl~';I'WmJfll1,jfl~Utl:: 

OJ 

" . 
'lhmrfl~1lJlfltn'U,jfl~ ~llJ~l~U tm::i~u,jn::~UTl11lJ~'UUHe.le.lflt;j'U 4 <,j::~U fle.l t!m~1'Ul1~{) 

JI , , , 
o Q.I.q" Q.I.c:S'" Q.I d " Q.I d. "l 0 i "4' IV d 

fl11::'U1l1'Ufltfl'U, {)1'U<,j::~Ul'1 1, e.l1'U<,j::~Ul'1 2 UCl::{)1'U<,j::~Ul'1 3 t~tJml1'U~ l1lJTI1~'If'UlJ1Cl 

flltJt't'ilnu 25.00 - 29.99 , 30.00 - 34.99 , 35 .00 - 39 .99 Utl::lJlflfll1 40.00 nhfli'lJ/tlJ~<,j 2 

~llJ~l~U 

1.2 almPJ'tJB~Jln~Jnnrf)lil'U i 'UqTl;J~ ~,j'U T111lJn11l1 U 1l'1N1l'1 tJ1ff1ff~{Utl:: 
tl'1T11'U lClv l11 i,rlJlPj6ijm<,j~lH;1~~ff::~1flffU1tJ ,j<,j::~llifl~ti''Utfl~e.l~ij{) imjC)t~{) i~i'Ufll<,j 

~'UU<,j ~{)~lJlfllJltJ ijF-lCl~{)m<,jtl~Cl~'Ue.l~n ~m<,jlJl'11~mtJ i 'U ;1~,j<,j:: ~ 11'U t'lf'U i ~H1Ul'1'U fl1<,j '~'U 

i ~i1vl~u l'1 'U fll <,j ~'U Cl~,j 'U i~ ,;j 'U ~'U nlJ i,j (i ~ flU ij{) 111 U i,r t~ {)flU !lflfllJlfllJltJi ~~ ij 
,j<,j:: ltJ'lfUUtl::iill'1flu{)uwh O'lijm<,j U nflfl~ il.i\1 flq''UEflfl w::l1~{)jjm.<,j Unflfl~tn'Ufl11lJ 

~lt;j'U ~ 1lJnUm<,j 'l.ii~{){)flfhE~flltJ ~::lh' ,rtn~fl11lJ ilifflJ~ Cl'U{)~l'l E~~l'U<,j::l1 11~l'lE~ ~ 1'U ~ • ., "'_1 ., '" .di"i .J _I':! d ?t., <,jUt'U1 lJ'il1mn<,j {lll1UflUl'ltlH1'U 'Yl 'If 'Um<,jtF-l1F-1tl1U1ffU{)1l1 U CJf~l11fltlJ<,j tJUt'YltJUtlJ'U (J~ 
u 

". " ". 
U<,j<,j~U1 U'Ufle.l U1\1flUn~t,j'li1.1i'Ut1~ 1~tJjjne.lmil~il~u1e.l~ 2 ~~ fl{) n{)flli{)~,j'l~U'Ut1~~:: 

" , "" I I 

,jcie.ltJU1Cl~ i lJt:l~ ~hlJn{)flli{)d,j'1~ci1~t:l~~::,jci{)fJU1{){)fl~lflt1~ U 1li i l1tltV.lJt,j'l 1,ji lJt:l~~lfln{)fl .. 
UlJfl~ltJf)Um<,j tvilJ~l'U 1'UUfltl{)~'Ue.l~{lll1l'.i i 'U :h~fllfJ <,j::~uJ1~tvilJ~'U i lJ t:l~,,j~ fJUlffij{)lJ 

~llJ 1lJJ1l1 U fl~tvilJ~'U 'U{)~~ l~mfJ ri1'U n{)flci Htm tJUtffij e.llJ fll<,j e.l e.lflfhE~ mtJ ~ ~ J'U 0' 1il ~n {) fl 

,j'1~riH~t't'hnu'U1~m<,j{){)flfhE~mtJ ~~'il::iiF-lCll11i,r<,j::~u1'Uir'Ui'U~Nmm~lJlJ1fl~lJ (ium6, 

" ",.Ji 0' 0 I 
2535) ff{)~flCl{)~flU l1lJ~ lJtflWCflmHl1UlJflUUU<,j1~fllfJ'Ue.l~t'lftl~e.l'U (The Sheldon Somatotype) 

." I r 

fl{) t{)lJ l~lJ{){~ (Endomorphy) liflci1111 fl11::U1l1Ufltn'Ut;j'UEflflW::'Ue.l~~1~mfJliflCllJUtl::iJlJ 

"1 " "" i'" Q.I 'Q.I"" . " I' ~ tfflJ F-I1lJt!lJfJflClH ~ 1fl~llJl1lJ 1 1.1~~ 1'U l1tl~~::t'Yl1C) flU~llJ CJf1fJ i,j ~'U11 'Yle.l~ i my fl11 {)fl T1{)fflJ 

iim<,jff::fflJ , 'UlJlJ {)~lJ1fl (Sheldon, 1954) 
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. " " 
YI1.:j'i;lf)~lhh~'Ui1l'\J~.:jm1~ihl1'UfHfl'U H~.:ju 

. 
, Ct. ~ do 

U{l~~'\JflTYH1'N'tf1~ (National Health and Nutrition Examination Survey 11'j~ NHANES) 'YlYl1 

" . 
m'jff1n1lfli'.:jl1 3 'Vi'lr:h ~lmyi'Uth~t'Y1fl'i;l11i'1~UJ~mlh~lJ1W 61 ttl~{t~'U1Pi' (110 ~l'Ufl'U) 

" ,,,, , 
'\J~.:j~i l1uil1.:jl1lJ~ ~D~'j1fl11lJ'tff)'\J~.:jfl'Ul1iifl11~U 111,r f)tfl'Ul1 ~ ~tfftJ.:jl1 ~~tfl~fl11~ i 'jfl61'U 

~ u • 

..:. J "" tl .tel .t ~ tl .tel .t 
t'VilJ'\J'U~lfH~lJ 30.5 t ~'jIC)f'U~ (f1.fl. 1960) IU'U 34.0 t ~'jtC)f'U~ (fl.fl. 1980) 

" . 
W'icn9l1 <N(JtJllJJO (2545) h~mh1(\.:j D~'j1m'j'llf)'\J~.:j hfl61'Ui'Ulh~t'Ylflll1tJfli'.:jli 

4 i~tJmlJ~'U1~tJi'Uil1't.fl. 2538 1'tU11 iiDm1IYilJ~'U~1f)m'jff1'j1~flf.:j~ 3 (Vi.fl. 2529) i'Ul'Jf) 

. " 
f)~ lJfl1~ U{l~tij ~t m tJUt litJ'U'j~1111.:jI1'tfl'tf1tJn'U11 ~.:jVi'U 11 fl11~U 111,r fHfl'U '\J~.:j tVifll1tY.:j ~~~.:j 

f)11IVifl'tf1tJ 

. " 
Viq~m'jlJtfftJ.:j 'Vi.fl. 2548 Vi'U':h fl11lJ'Ilf)'\J~.:jm1~U111,rfHfl'UU{l~ hfl61'U i'Wfl'U' 'YltJfl1~ 15-74 

iI iifl11lJ'Ilf) rviln'U 16.14 i~tJ1'U!Vifll1tY.:jiifl11lJ'Ilm~'U 17.83 11~~ tl'j~lJ1Wf)l'j11 tl'j~'tf1m 
" . 

11~.:j~fl11~Ull1,rmfl'U 4,191,219 fl'W lJ1f)f)11i'W'l.h~'tf1ml'Vifl'tf1tJliiifl11lJ'Ilf) 14.38 11~~ 

tl'j~lJ1W 3,228,524 fl'U 

, r ., , ., 

~ q.<f.c:!l .cf 7 11.4 .cf 0 q..r.c:!l 

1.4 I'Sflllll::f'rJUJll1tNnB1iJIflF'lllU uf;fnUnn::UlHUnIflU 

cnilll (2003) '~f)ril1f).:j .:j1'Ul~mnf) Harward school of public health & Harvard 

~ ... "" .ti • medical school C)f.:j~VilJVi 'W11'j'i;l1'j The Journal of the American Medical Association 'Yl1f11'j 
I " • !1 

ff1'j1~'i;l~~~1'U1'U 116,000 fl'U t~'Wnm 14 iI Vi'U11 'i;l~~YiiiUll1,rf)~1IVilJ~.:ju~ 5 f).:j 8 fihf)i'lJ 

~i~f11'i;ltfl~ hm111~11mYilJ~'W 25 Itl~{I~'U~ ~lJ111,rmYilJ~'U 8 f).:j 11 fii{lf)i'lJ i~f11'i;l1l~ 
~ J. & rI d rI ,,: cv ~ ~ I Ctoi'" i QI I ~ & 

tVilJ'\J'UiH 60 Itl~'jIC)f'U~ tm~m'U111'UmVilJ'\J'WlJ1f)f)11 11 f) {lmlJ ~m'i;l~.:jf){l11~~IVilJ~.:jfl.:j 

,JQrI:'~ 'QI.:!l cv: a QI'::'& &" 300 ttl~'jtC)f'U~ 'Yl.:j'UlVi'j1~ '\JlJ'Ui'Wm~~lJlf) 'j~~'U'U1~1{li'Wt{l~~'i;l.:j fl11lJ~'U i{l11~~.:j'i;l.:j'\J'W~1tJ 
~ ~ 

" . , " , 
'U ~f) ~ 1f)U {llU'U V.:jf)ri 111VilJl~lJ11 ~li ~U 111,r mfl'W lJ191 lll'W ~ i ~f) HH fftJ.:j ~ ~ f1111i'J 'U 

i "" , I ~ "" "" !II I tl '" ~ "".., i !"l'" J. ~ !II 
'jflt'Ul1111'W'tf'U~ lJVi.:j~'U'{l'W ~1Jlf)f)11fl'W f)~ 1'W~.:j~lf)lJ '\JlJ'W 'W1C)f{l~ t'\JlJ'WlJ1f)'\J'U YI1 Ll1 

fl11lJ' 11 'U f11'j9l~'U'i;l'U ~.:j~~ij'U~~'U {l~{l.:j 'j~~'UJ1~1~ 1 'Uti)~~~.:j~ .:j~'U ~l1iY.:j~V' 1'W ]jfl11lJt~fJ.:j 
" ." 

~~f11l lfi~ h flt'Ul1111'U 'tfij~u 'i;l.:jf)11~liiiU111,r f)tlf)~ 12.7 l'rh 
~ ~ 

. " 
~IH'l::flflJ:: (2004) i~'j 1tJ.:j 1'W 11 ~li ~U 111,r f)~1~ .:jf)11lf1W erllJ1~ 'j 11'U f ~fJ{l~ 10 

I '" .., 1 4 & ~ Ct. Q.J I Ct.Ct. ~ itl .., 
Vi'U11lJ'j~~Uflml'i;l19lfl'j~~ 'Ut{l~~'i;l.:j'\J'W 12 lJ~~mlJ9Im~C)f{l~'j C)f.:jfl11l 1f11:::mlJ~'U.:jl1~~~ 

'" 
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" . " 
Liiij~111 ij fl~ llJdhl'l1 1 h~lfJ 1~ fJ~nij-u 111Um11~ ~fll1lJ1~ 'i::; 1'W r ~w,,:: 20 l1::in ijfll ~Ln~ cu ~ ..1 

1 'jfl111 h11fJlJ1flfll1fl'WUfl~~~ 3 L'rh fl'Wfl'1'W ll::iim ~~l'Wfll'i il1"LifJ'W~ij~Liiij~lJ1fl 't'h 1,r111111 

fhf1'lfUlJ1"fllfJlJ1flfll1 30 n1"fl1lJ~V~1'j1~LlJ~'i 11::iifl11lJL~fJ~~Vfll'j Lfl~ hflfl11lJf1'W 1m1~~ ~ 

lJ1flfll1~~iifl11lJf1'W 1m1mJfl~ 1.6 L'rh Lm:: 1.32 L'rh~llJihf1tJ .. 
. " 

jio ;J.J7)Vi~'i (2545) i~flci11il~ hfl,j'mj'm~tJl'Wfl'Wnlhl1lrmn'W mllLfl~1l1fl 

J111Um11 iUL~lJU 'j ~fl~~,j'V~V~l~C'\ L~lJ~'Wiifmih l,rm ::~m)ij'W~tJmJfJmhmfJUmfJm::~fl I • q ~~ ~ 

." " 
1.511'U'Jm-JuaViiI';;BlItf1'11/n'J~U1'tnrmfj'U (~~'i1 iYlJlJ::~~, 2547) iif1-:J~ijiuu ~ij 

llnflflUtY{J Ufl ifl'lf'W1fll'i\l::~flU'i::l~~ihfJ L~m1'i1tJ~~tJ7if1fluiYfJ .... ~~-:J1'WLm:: 
. . " 

~l'iml1l'in i~1tJ 1 'WU~"::l'W 'lfu~ml1l'in'lfijtJ i,j'lfijtJ 'i 1lJ ~~ijijm111'i 1 'WU~"::l'W U"::lJ1 

" ,j'ijlJ"lJ111~Uj:o./'W 1 ,r1f1'lf'Wihu~ n111'W~""~H1'WU"::U~lJ1fU m111'i .... r ijlJl1-:Jnl'l1'W ~'i 1fJfll'i 
. ." 

m111'infl1'i tJ7if1fl 1 'WU~ "::1'W i ~ fJ~nfi' V~fl1'i"~ 'Ihl1U flfi'V ~9l~ ff'WLij~11 l1::"~U~ lJ1fU ml1l'i .. 

. " 
u,,:: ~r1~uiYfJ 1 mjl 'W fll'i Lii ijflU"::tJ 7iflflml'I1'i L .... 'i l::U~lJ1fULm::'lfU ~~ ij~m111'intJ 7iflflU 'W 

." . 
~~U iYfJlJ1'W 1'W L'Vl1tltJ m~~ tNfl'Wn iifl11::11111 U m n'W fll'i 11:: "~111 m u~ fJ'W l1'Wn 11'W l~tlvlJL1'1 'W 

a .d ... I <CIo GlCli" " , I d 41 ""... i" <l!!" : Q.I 'jJ d GI I L'iij~fJ1flYll1::u!ltJ~ ~ m lJ~llJ1'imU"fJ'WtJ'i flfl'W~fJ ~ fJ~UlJl1::"~'W111'Wmm1flml1l1::fl"tJ"l 
JI JI." 

fI11::11111Umn'W i~l mHlfl i'Wnm i,j'W1'W f1~u'W~nfi'ij-:Jfll'i,,~11111Ufl;~fi'ij~ ltfl11lJV~Yl'WLm:: .. 
" 

iifl11lJ9l-:J 11111~ ~~~ijtl1-:JlJ1fl 

" t JI " 

ihm1'H 1'i fll'i 1tJU'i ::Yl1'W ml11'i ~ ij~fl'W n ii fI11:: 11111 U mfl'W U'W "h'W lJ1 flll:: fl1tJfJ lJ 
" II JI" " , 

m .... 1::ijVl1~fl L'lf'W ijmt1 ijijflm~l'W Lm::ijm~'W fl1'iL1'Wfll'itJ7iflflm111'iijv6'W"1 L'lf'W ~V~11~ 
" . " 

~ij~fl'WLci'W 'i ::111Hijijl1 ~fl 1 ~fJfl11lJL1'1'W 1l~ ~U~ 1 fl 'W niifl11::11111U mn'W l1fltJ7iflflml1l'i 
" . 

'i::1111~ijijlJ1flfll1fl'W111 i U m'il'il::tJ7iflfl i,jlJ1fl U~tJ7iflfl,jVfJ"1 ;-:Jih 1 ,rLfl~fll'i~::~lJ i~l1'W 
.I.,. d " ' ''' ... .,. 'I '.1 "" ..." dId " 
~'WYl"::m fl"::'W ijfJ L'lf'WL~fJ1fltJ fll'il1 fJV~Ll1 'i fJty t ~m:: ~ flijijlJ~'W 'W1'W 1'WL~lflfJVlJL~lJ u"::"'W 

JI. , , 

ijijfllJ1 h~ f1~U'Wfll'itJ7iflflml1l'i LlijfJ"1 ,jijfJ"1 i~fJ i,j~ltl~ ;-:JL1'1'W ff ~nfl1'i "::L1'W 

a' fJ}/fl./ ~ 'i ff'lf1~ 'lieN fJ H11'i L 1'1 'W ii -:J ~fl1 'i 111lJ 1'1h:: fl ijtJ fll 'i Vi 'ill'i tu 1 L ii ij fltJ 7ifl fl 
, " 1 I JI 1 

m111'i ~ij~~nfi'ij~fll'i"~'IJ 111U fl~1fJ i~fJ111 i Ufl'W niifl 11:: 'IJ 111 umn'W l1fl'il::'lfijtJij111l'ini,r .. . " 
.... ~~~1'W~~i'W9l1~ij~11'Wm~ L'lf'W Ufl~l1ffl1'W ~~L~~um~fl Ylij~mijtJ L~'Wfi''W m111'il'U~fl'lolfU::U .. . 

" d Go' " I" Q.I ~ " .d.d. Q.I GI'" 
'il:: ~ij~lJlJ'W lJ1fl U "::'j ~"::~V~flV'W ~1-:J1111'W ~~ 'W 'W fl1'i"::L 1'W ij 1l11'i YllJ" fl'lolfU::~-:J fl" 11~ 1fJ 
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. " 
n1'iVVnthcf·Jn1O fl'\.J'nijm1~'l111nrmfl'W ~ml~l~'Wl'Yi'.i1~ 1l,i'l1fl'mHlflfilcl.:jfllti ~.:j 

~ d .c:::::t. q , 1tJ" da 1 d.: QI ~ J , '" !f1f1fll1ff~ff11fl1'H11'VlU1 iflfl111fllfl'W tJ n U"~F-I"flflfl '\.n~tI~tl1111'W111'Wm'Vi11'\J'U11"~ 'W'Vl,,!~ 
" " . ~1l~1 ,j'lffm1~'l1111,r fllfl'W ~.:j,r'W flU flflflfi1~.:jfl1t1~.:jl~'WflUlfl1'Vi~.:j.:j 1'W ff1'Wlfl'W 111' '*11 'Vl'Wfi 1l~ 

OJ 

d • '" , ~ i_I . 'JJ' .,;. 
IflUff~ff11 fll1flflflfll" .:jflltl 'W 1~tI~m flfl111l~llJ'W lJ fltl1.:j'Viflll11J1~'Viflfl11 11"1flfltl'll 'Yi1111"1 

'JJ .1 • .,;. 'JJ 'JJ & & '" .,;. ~ & d, '" .. '" 
111'U1'W'\J'W 1'l1'W 111191'W~1t1 5 tH 10 1'W 2 (H 3 1'W111fl l1"~l'Yi11llJ'W 15 fN 20 'W1'Vl 'WfftJ~ll1'Vl 2 

'JJ_I'" _I"" Co ""i'JJ' 'JJ d • 1'JJ_ 1 0 d, 
mlJ1UllJ"tI'W'Viq~m111~111'Vl ~fl"111J111"1 flll~'l11t1 l1lJ1~ ffUfl1111ff1111l 'W fll1 

,,~J111,rfl i~~~.:j~'W ii 'Hhflru~ff~ff1l11m~~fl.:jfll1,,~J111,rflMifl fldl1~mhuflfllri1 th hnHUl 
... OJ 

" " '~'l 1'Vi11~ 1l~ 'lil11' ,""fI'l1111,r fl i~ 11~1l~ "ltylffm~'WI~'W ~1'U 1'W 111fl ~.:j,r 'W ~ .:jfl11'YiUU'Vi'Vl611~ fl 
. " "'1 ..... , ... loC::I!Q.I.c::t.,"'''' y ... 1.c:t.QI.c::t." '4V 

'Wfl fl'l1'Ulfll1 1'Yifl'\Jflm11'W~'W1 'W fll1lJ{JU9l~'W fl\lfl~fl.:j lm~ 1l~~ tHlJ{JU~~'W fl1t1~'Wlfl.:jl'Vl1'W'W 

~.:j1l~ '~F-I" t1'Wfifl fl1U~11fl11111 flflflfi1~.:jflltl11,,~tJ1UltJ~tJ'W'Yiq~fln11fl11Unflmn1111 1," 

2. fl111i''nD.:j.:J1U (Energy Expenditure) 

2.1 th~IIJ"1J8~'tYi~~1'U (Fox and Mathews, 1981) uti.:j~111~mlf.u::'\Jfl-.:lfll1ItJ~tI'WUU,,-.:I 
. " 

itJI~'WltJuUUV'U'l i~I~'W 61tJuUU ~.:jU fifl 

Q.I d ~ QI ~ 1 .de..l 
rt~.JnlJlfIlJ (Chemical Energy) IlJ'W'Yi".:j.:j1'W'Yi'W! 1'W '\J fl-.:lm::UTW fl11~l-.:1'l 'Vllfl~'\J'W 

'tYeJ.J.J 1'/.m~ (Mechanical Energy) I~'W 'Vi ~.:j.:j 1'W ~ 1'*' 'W fl U Ifl ~ fl'W ~~ H'l ff111 1 U 

'Yicl.:j.:j1'Wlfftl.:j~~~ 1111flg' 'W'Yicl.:j.:j1'W fl "~1t1 
. " 

'tYeJ.J.J1UflJllJfVU (Heat Energy) 1~'W'Yi cl.:j·n'W fi i~ 1l1flfll11F-11F-1"ltyl~fll'Yiil.:j~N'l 

'tYeJ.J.J1UU ff'.J (Light Energy) 1~'W 'Yi ~'H 1'W ~Ifl ~fl'W ~ 1 'W ~ flfJ W::fl ~'W'111 fllll1 ri.:j'Yi~.:j.:j 1'W 

rteJ.J.J1U 7r1rh (Electrical Energy) 1~'W'Yicl.:j.:j1'W~lflfl1l1flflU' 'I1"'\Jfl.:jUI~fl~1fl'W 1'W 

I i Qd '" I Co _I'" _I oJ i-I'" d _I .,II i'JJ d I 
fltlN 1flfl 'Yi"-.:I-.:I1'WU~"~'l1'Wfi ffl111HlllJ"tI'U1l1flllJ'I1'W.:j lJtI-.:IflflllJ'I1'W.:j fl11t1fl11 fll'J 

11tJ"-.:I'Yi~.:j.:j1'U (Transformation of energy) ~-.:Il~'WI~fl.:j~'ih~'WI~'W1J1fll'lf'W 'Vlcl-.:l.:j1'W''Wii.:jij;1~ 

ff1111'JtlltJ~tI'W 1l1fl'Yi~.:j.:j1'Wlflij1111 ~'W'Yi ~.:j.:j 1'W fl" ff111 1U fll'J Ifl ~fl'W , 11111-.:1 flltl 1~'W ~ 'W 
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.Q QI 4 0 4 .Q. tI Q.I ~ t/!, 4 Q.I 

'j ~1J1J ff'j tHlfl'j 11 cHHJfl11'lHl1J1111 fl ~ 1 'H.l1'Vl ~HJ tH' 'I '11 'W 111fl~ 1'1 fll'Y1 ~HJ'W 'W 1fl~ 111 fltHH '11 'W • 
" U 11~ ~tJ{ ll"~"" ~'1'11'W U11~~ tJ{ 1Jl'1'lfU ~nll~lJ1V'l~'W ~b 1 "fll 'W 'j tJ'IJ fl'lll ff 'I fllYi~611 ~ fl .... ~'1'11'W .. 

llff'l ~'lfiY1~tJ111~th~~'1'11'Wllff'l'tJl~ff'llml~..rl1J1"fl"'IJfl'lflll1n 1,f'W fl~ l~ff 1C)f"~ l"ff 

" ltJ'j~'W1m~''IJlJ''W 111flm{'l.Jfl'W'~flflfl'C)f~ (C02) 1m~'1h (Hz0) m~1J1'Wfll'jff~1'1fll111'j'IJfl'l~'lf 
" J..::s, cv 0'" l~v'1.'lfllff-:J'W 1'jtJfl11 fll'jff'l1~'jl~11~1m1ff'l 

'jI <!I ~.. & 0' .., 0'0 ~ 'jI 

m~1J1'W fll'j ff'j 1'1 fll111'j '1.1 fl-:J .... 'lf1l~~ ltJfllC)fflflflC)fl1l'W flflfl1Jl C)f 'Ill '41:1 tJll"~ ff~ 11111lJ'W ~ fl 'I 

ihflflflc1fl1l'W'tJ ff '11~'j l~..r""~Hl'W Mifl fll'j 111tJ 11lt! 'W1fl'l .... ~'1'11'W ~ 1fi~~'W 111flfl1'j111tJ i 1l1l~\1 fl 
1n1Jff~fflli'W'jtJff1'j1~ij~ij"''WYi~''''~'1'11'Wff'l t!'W~fllflllYi l~mhlJ1i~i'Wfl1'jl1l'itlJl9i'U 1~ fll'jl1~ 

.. .. u 

" " , 
"1'IJfl'lfl~1111i1fl m~'U1'Wfll'j~'1fl"11ij1~ tJfl11 "1{).ijm'IJfl'l .... ~'1'11'W i 'W ff '1ij;1~" (The Biological 

Energy Cycle) 

USEFUL ENERGY I 

E G-_J:-

;:1 G~l~ I~ '" 
~ (CARBOHYDRATES,FATS, 

~ CELUJROSE, PROlEN) 

~I HUMANS,~ I 
l'l.l~ 1 L1ff~ 'rl{)~m'IJ~.:j't'H'.:j ':nuiiJ~.:jii;i91 ~lJl : (~~L1'1.l~.:jlJl~ln Fox and Mathews, 1981 : 13) 

" . 
i 'W ll~ 1.;$'1 ff~ 'j 1'Y1 tJl'IJ fl'lfl n fl flfl fh~ 'I fl1 tJ'I1'W 11'1 fl1 tJ 1l~ ij fl 'j ~'U1'W fl n 1 tJ~ tJ'WU tJ" 'I 

I tI .", 

.... ~'1'11'W l~m'ill"'111~fll'j 1fi~tJBm tJl'IJfl'l ffnfll111'jll'Unil~1.,j'1 1 tJ"'111~fll'j VfltJ 1l'W m~'Yi'll~'W 

,h'W"~lfltJ~ 11~1~'1tJl 'tJ1itJ'I1C)fO"~1'I"lYi'111'1flltJ ~'111,j'lflflfll~'W 2 ~fl1:lW~ (Yi'j~""'1ff '4f\!ff'i 

d <!I 

Uo~ illJ'j lff'Wlq'VlYi, 2541) ~fl 

n 1'll1JilJ'l.J II 111N T ~On1 HHI10i J 'tJ fJ.Jl'lH'I " (Catabolism) ~ fl fl 'j ~ 'U 1 'W fll'j vb i 11 
ffl'j fll111'j 11~ fl ,m ltJfl fl fll 1I'W ffl 'j 1 ~ fl"ll fi~ 111 'W .... ~ 'I '11'W ~ 1111 ~ fl'W U o~ .... ~ -:J '11'W ~ 1 ~1~ fl fll 'j n 1'1 1'W 

'1.1 fl'l1 1'1 flltJ 1 d fl'l 11 lfll C)fo "ij fll'j ff~ 1'1110 ~ ffo 1 tJ" 11 tJ ~ tJ'W 11 tJ 0 'I fl V~ 0 fl~1l1m ffl 'j flll11) ~'U nil ~ .. 
1.,j'1' tJ~'1tlfltJl' tJ11l'Wri1'W11i1'1 i'Wfl1'jCJffl1J11C)fmh'W~ffoltJ' tJ .. 
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./d ./ T '" .... <!I 1 
n1~I1JlI{j'IJU1JiN ~{jn1Hr.Jmn~'HFJfllll (Anabolism) rHJ f1'j~1JTUfl1~ 'Ufl1~ 

ItI~V'U!! tI"~ffl~ ijl111~ ~1J11.flfll;Jl i tll,r fl"lVI1'l'U ffl~ ll1l1 I~ ijU 1 i til ~I ff1lJ ff1 1 ~ fl11lJ 

1\l1rul~1J 1~'Uij~ij1V1~ CI1ijlJuC)fmh'U~;rllfliYfll1~ij 111l1ff.fll'Yi~~'U " . 
2.3 n1~tJJUm"ii;f1H'tY';-3,nu7uiHmlJ (~~~ IJ~,r'U'Yl{ 2535) Yf~~~l'U~i~lJl\llflfl1~ 

ffmVm111~ 1flVfl1~ff~fflJi~1'Uttlffl~lflij~ij~'Uli~Yf~~~1'U~~ (High energy bond) ~ij ij~~1'U 
'" i . .1 • .1 ~ '" I I '" '" ~ '" I .! d 
C)f'U ~~nijffln91 (Adenosine triphosphate) C)f.:JI~VflVij'l11 ItJ'YlYf (ATP) C)f~ffl~fl.:Jflm1'UfJfl!fl1J 

, ~ "" ~:: '" '" d" 'I" '" d i "'" '" ff~fflJ 1 !'UIC)f""fl"llJl'UtJ'Yl~l1lJ~ fl\lm~lJ'Uij.:JIC)f""l'JfltJV1.:J'Yl~W~ !'ifYfM.:Jl'U fl\l~ ~~1JYf"~.:Jl'U 

" " iflV~H \llfllij-¥i-w ~.:J,r'U fl~llJli1ij\l~ il1ffllJlltll1 fl~1 i~t1'1111fl il1ijlijfi-w 

HIGH ENERGY 

PHOSPHATE BONE 

ADENOSINE 

ATP ADP + Pi 

A. B. 

l'll~ 2 A. LU"~-31fl';m"!1-36Ul-3~ltl'\J0-3H)ii~ !Lff~-3~'Uli~nli-3-31'U~I~O'1J~0l1~~otY1~~ 

USEFUL 

ENERGY 

B. Uff~-3m~!1~n~1'IJM!6ii~ ml~~onl'rl~o-u'U'Vl~6 ~~'llft~'llri6tl'YHrHl'U66n'1J1 ~-316ii~ 

1 l'1Jlft~ft Irl6!L~n~1~~Mnli-3-31'U~~ldl-3 7-12 nlftl1flM~ 

~'1Jl : (~~!L'llM'1Jl~ln Fox and Mathews, 1981: 13) 

" .. 
ij~~i1'U (Adenine) Ul~l,,'~i1Jff (Ribose) U"~l'Il1r1ijff!rI~ (Pi) fifl3 1111 ~'Uli~fil';tJlJ~~1111.:j 

~ ~ 

11~rlijff!rI~~1ml'U I~Vfl11 ~'Uli~rlijff!rI~ (Phosphate bond) Irlijlfl~~'Uli~!!91fl~1\l~'~ffl~lmj 
'" J <!I "'1 '" i . .1 • .1 • .1 •• 1 '" '" " Iflfl'U'UlJlfltl ij~fl 'UC)f'U flntlffln~ (Adenosine diphosphate) Im~nmHn91tJ'U'U'Yl'W (Inorgamic 

phosphate = Pi) l'U 1 ilJmfJ"'Utl.:jlijfi-W \l~tI,,~tI~tlVYf~.:j.:jl'UtltJfllJl~~ldN 7-12 fli"Ufl"tl~ 

(Kilocalories = kcal) l1~tJ 29.4-50.4 fli"~,, (Kilojoules = kJ) 
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" 1~'U'Urlf)fJ'rhlfJU (Phosphagen System) 'H1Ul;VtHhv:i1 "ATP-PC" i'U1::UUU 

'VHl ~.:j l'U ~ i~' 'U f111 ff .:)tfl11:: l1H:l'ri VhJ 1,-) 1 fl fl 11 u~ fl ~ d 'tHl.:j ffl1,j 1:: fl tlU vJ tl ff L vJ fl7 ttl li 'U 

PC ~ Pi + C + 'VlJ:i'-:J ·:nu 

'VlJ:i'-:J~1'U + ADP + Pi --.. ~ A TP 

HlGHENERGY 

PHOSPHATE BONE 

.----C-RE-A-T-IN-E-~ 

PC 

A. 

C + Pi 

B. 

USEFUL 

ENERGY 

l'\.J~ 3 A. Ufffl-:J lf1Hff!l~tl!h~~ltJ'\Jtl-:JvleH,.lv1f1~Ltlfi'U Ufffl-:J~'U1i::'VlJ:i'~ij1'U~L';tllJ~tll1~vltlffLvI~ 

B. Ufffl~m'mM~1'\Jtl-:Jvltlff 1 vlfI~ lt1fi'U U,,::vltlffLvI~tlu'U'Yl~ 6 1l::'\.J",,'\.JcitltJ'VlJ:i'-:J-:J1'Utltl f)lJl L~tl 

til 1'\.J1 ~ 'U f)1'HY -:JLfI'Sl~,fLtlfifi 

~lJ1: (~"UtlMlJ11l1f) Foxand Mathews, 1981: 15) 

1~'U'Uf}1v/IIDf}P1f} (Lactic acid System) 'Hltlt7t1fl11 "Utl'Ul hilfl iflClLfl h9fff" 

(Anaerobic glycolysis) lil'U1::UUffCllVflClLflffL~vili'~tltlfl9fl~'U ~':)lilufl1m.m-lClltuflClLflff~ 
~ u ~ 

1lifflJ\l1W fl~ Lflff (ljm1utlu 6 tl::~tllJ) U9iCl:: LlJtClfJCl'il::\1m,j~tlUlilum~ i'Vl~1fl (ljm1utlu 3 

) 
WI 91 'i i 1 'i 91 "" .! '" '" ... 0'.1 i 0' 91 ,: 

tl::~tllJ L~ 2 llJtClflCl U1::UU lJ 'lI'tltlfl9H'-)'UU ltJ'VI'Vl 'il::tlflff.:)1fl11::WUU 'Ul9fClClflClllHUtl . ~ 
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nlJO ~fll'HI91 fl';1~ 1li fflJ\j1W '\JtNtll'H1':i ~1J ~lmH',j'1 hhh::U1'¥1'Hi1~ ,r'Ut) v mn 1J 1V1~1 91 

" "" 1 

(Ul911") , tJtrl'U m91t1"fl9ifl ~~,r 'U t 'U 1::1J1Jij~ ~ 1~;'fvi1 "1::1J1Jm91t1"fl9ifl" i 'U ll~fllfJ'\JV~1 11 

V 1'H1 1 tJ 1:: If) '¥1 fl1 n 1J 1 fJ 191 1 91 ~:: (1 fll tJ ~ fJ 'U i tJ Irl 'U J 1911" 11.1 1" fl" 1 ~ fJ 1 ~ ~ ~:: U 1 i tJ i oNi..r 1 fi 91 • • 
~ . 

tJ1:: lfJ'lf'U1~t 'Un'UVi tI"::~::~flI~uHi'U,;utI"::mhlJ1ijv i'UltJiflel lfll\l'U (Glycogen) I~D i 1ioN 

''UmfJml~ 

~:,.,; ""If ~ ...... .Ji"'i ~v .l""Z 
f)1::trmtnltn"n;fUltJf)BIfUf'UUrJ 1 »10 mum 'UCffi19f~1fl91 'U19f"elfl"llJl'UV lJ'\J'U91V'U 
~ 

~~~v'tJij fiv 

tlon~{jl A 'flel lflll1'Utl91fli11rl'U fl~ lf1ff-l-~Vffl~91 

tlO;;~lJ1 B Irl'Ufl1':ilYilJ'H~~Dffl~91i,rtlnfl~ lflff 191fJtoNvHl~~1'WlvVi~ 1 llJl"fJel 

I tJ~fJtJlrl'U fl~ 1 fl ff -6-~ Dffl ~91 ~~iifl111.1 iv~ 1 1~VtJ afi~ fJ11J 1fl~'U tI,,:: ~~1I1 fJ~'; 1 i 'Hlilrl'U 

~i'fll'¥1ff-6-~Vffl~91 

tlon~lJ1 c lrl'UflnlYilJ'H~~mH~91i..r1ln ~i'fll'¥1ff-6-~Dff1~91 l~fJioNYHl~~1'U1DVi~ 1 

llJ1rtfJel lfi~lrl'U ~i'fll '¥1ff-l ,6-'~~Vffl~91 

tlon~{jl D ~i'fll'¥1ff-l,6-'91~Vffl~91 tl91fl';11rl'UffntJ1::flvu~iim{'lJD'U 3 V~91VlJ 2 
~ 

IlJlelflel fiv 3-~Vff1~9lflill9fD1Vel~ 'fJ~ 11"::'91 1fJ911Dfl~V~~ 191tJ~Dff1~91 (ffntJ1::flV'lJriij . .. 
ffl1J11(l1tJ~fJ'Uml'lJ' tJ1J1 ,~) 

tlomlJ1 E 3-~m,.l~flill9fD1Vel~ifJ~tI~el:: llJlClfJrt\l~~flDDfl~'91fflrl'Um91 1,3-'~~Vff 
" • .1 "" '" ., ~~v 'IV" .,;. •. 1 • .1 '" ",,0' v ~.Ii ,. "",. ~ ~ 
rnflrtl9fmfl1l":: .... "~~1'U'¥1191~:: l'lfI .... Dl .... lJllVffl1191D'U'U'¥11fJ!'\J11lJ 'U 11J1ClfJ" 11"~1.1 lfllD'U 19f1J 

NAD (Nicotinamide adenine dinucleotide) 1J1i''lJ'fJ 1~1111'UD::91D1J1rl'U NADH2 U"::'1iJ 1~1111'U 
~ 

V~ 91 V 1.1 ij 11:: 01fJ'¥1 V~ t,r 11 n V Vfl ~111 'W t'U 1:: 'lJ 'lJ'\J 'U ri ~ VV fl ~1 ~ 'U (ffl'H i'u fl1':i 'H1 fJ i 1111 'lJ 'lJ t oN 

VVfl~I~'U) 

tlon~lJ1 Fm91 1,3-191~Dffl~flill9fVI191 \l::tJ~VfJl1~~Vff1~91DVfllJl 1'H~ .... ~VlJflU 

.... .rHl'Ul~vtoNnlJ,;1tiulV~Yf (Adenosine diphosphate = ADP) lfi911rltJ1VVi~ ir'lJlrl'U1VVi~ 
~ 

11JlClfJ"um l1fJflfll1ff~1~IVVi~ tlUUijil "Substrate level phosphorelation" 1~lrl'Um91 3-~Dff 
~ 

l~flill9fD~fl tlel::~9111fJ~';1 i'H1ilrl'U m91 2-~Vff l~flill9fDI191 Uel::~9111fJ~';1 ''HliVflfli'~lrl'U m91 

V'UDel~Dffl~1'Vi11fl 

tlomlJ1 G m91V'UV"~Dff 1~'''''~;1fl \l::tJ~VfJ11~~Dffl~91DDfllJl""~VlJti'lJ'Vi.r~~ltJ r;y~1~ 

lrltJ lvVi~'~Vfl 1 IlJ1rtfJ" lcMlH~fJ1nutJamfJ1 F llCl::';11V~flmfJ!rl'Um91 'Yl't1fl ~~m91 'Vi11f1 

rt'11J11mtJ~fJ'Ulrl'U m 91 tlrt fl9i fl '~h.l ffm1::~'\J1~DVfl~111'U u~t1' l1rl'U fll1'HlfJ t \l (ff~ N'Vi.r ~~1'U) 

1I'lJU toNDDfl~I\l'W m~ i 'Vi11fll1::iifl11ItJ~fJ'UtltJ"~~D i tJl~Dl,j'l~ilJ 1 '¥1flD'Ul~1 fJ 



GLUCOSE 

(Blood Sugar ) 

Blood 

Lactic Acid 

MUSCLE CELL 

SARCOPLASM OF CELL MlTOCONDRIA 

GLYCOGEN 

(A) 1 If'> Phosphale 

~ 
"Glycogenolysis" J Glucose+pbosphate 

I ATP IADP 1 
~ .. J Glucose-6-phosphale 

(8) (6 Carbon atoms) 

1 
J Fruclose-6-phosphate 

ONLY 
(C) 1~ IATP AERODICATP 

IADP PRODUCTION 

J Fructose-I,6-diphosphate OCCURS IN 

(6 Carbon atoms) 
MITOCHONDRIA 

(D) t 
2 3-Pbosphoglyceraldebyde 

(3 Carbon atoms) 

--------------------- ---- - - - - - -------, , 
(E) 2NAD- .... -- ---- J , 

~ 2 NADH + 2 H' - - - - - - - - - - - -

, 
2 PbOSphatyt 

, r. To electron , , , , , 
trlUlSport system , I , , , of mitochondria 

2 1,3-0iphospboglycerate If 0, available 

(F) 

I~'ATI 
2ADP 

2 3-PbospboglycCl'8te 

! 
22-Phosphoglycerate 

, t , , , , , 
2 2 Enol-phosphoglyruvic acid . , , , (G) 1 ~2ADP • I , 2ATP 

, , , 
2NAD' 

. , 
• • 2 NADH + 2 H .... ___ , 

2 LACTIC ACID __ 2 PYRUVIC ACID To mitochondriJl 

(3 Carbon atoms each) (3 Carbon aloms each) If 0, available 

~tl~ 4 LLff~-:jm:;'U1'Um'HHnVn~ ltlfftlf-:j~ 1 11~el in~ ltl in~ff cb-:jln~ l'Ul9i~~n~l1Jl~eJ 
~1Jl: (~~LLtl~-:j1Jl'illn Lamb, 1984: 42) 

17 
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, , " " , 
r~~nHnfJmllmn)~~D.:Ji~"'H;.:J ,:m..llD.yj~ 21lJlClfH'l ljjDiYtH"~f1'j~lJ11..1fl1<Hl"lfJm'l1l'1'tY;r1..l.yj 1 ~~ 

• q '" IV 

i~ 'Vl'tl.:J.:Jl1..1m.yj~ 4 llJmfJ" ~.:JJ1..IlCJfml~~ i~'Vl'tl.:J.:Jl1..1lfl.yj~,,!'Yli 2 llJmfJ" ~ .:J~fflt>ity~ln~~1..1 i 1..1 

'" "j .t 1IJ ' ''' " 1IJ 1IJ" '" .1 1IJ ' ''' i" '" f1'j~lJ11..1fllHlflllJflm~lJ11..1fll'H,.mlfl IlJlJfl1'JlJfl1..l I~DDfl ICJf~lflfl'\l1..l IlJlJfll'j 'IHH)flCJfl~1..I 

"'lIJ 'i '" .1 'i lIJ' 'i .1'" '''''i lIJ" ., ., lIJ 'i 
lm~lJ Iei' IfI'jl~1..Ilfl~'\I1..I4 fl~;lDlJ l~fJ IlJfl~ 1..Iluflff'j~ U;llJ IfllD1..I ICJflJ NAD ~~'illJfllJ HI 1~'jl~1..I 

fl~;lfllJ 1~fl'WHr.:Jhrm)fl~ih~1..IH"~ff~H'Vl'tlHl'Wlflll~ 1'WflltJ'I1'tl.:J NAD ~~~lJnlJiel'l~'jl~1..I 

D~\9IfllJi~L1~1..I NAD~ f1'j~lJ1'Wfll'jff"ltJfl~ 1 flff,f'W~ 1 'I1~D ifl" 1 fI htiff 'ildj,f1..l;lfl'Wln~~1..Ifl~ 
11..1 iCJf 1 'Yl'Vl"ltY~lJ'\Ifl.:J1CJf"~fl~llJlifD 1; tJ'W In 1..1 u fiffi tll'j1lJ i~~.:Jif 

C6H I20 6 + 2 ADP + 2 Pi -------.~ 2 C3H40 3 + 2 ATP + 'Vl'tl.:J.:Jl'W 

(fl~ lf1ff) (f1'j~ i'VlIifl) 

.1 ,,<!/ " , '" .1"''''''' ",.1 ,., '" "" .1 Q ''I .1 
tY1 ulm1 fI.:JUlJ11~~lflflufJf1'j tJl1fllJ'\I'WlJlflmtJ H\9IYm.:J.:Jl'W'Yllfl~'\I1..IU"~ \lfl!fllJfl~ 1'W1 u 

'" '" z" "" i Q",. I ., """" 'i "".1 lIJ "'i lIJ' i " '" lD'Yl'Vl1..l1..l'WfltJmfl 'Yl'WltY'W ~lJlflflflfl u{)mtJlfll'jffmtJfl~ IfltYlfl~'\I'W I~ IfltJ IlJ 'lI'DDflCJfl'il1..l 

" . 
~ nr 1..1 i 1..1 '\I w~fi lC))''' ~ij flflfltil'il'W hJ'Vl fl lC))''' ~fi v.:J ~ ~;l'Vl 'tl.:J.:J 11..11Dfi~ ~ 1'W1'Wl~ m! fl tJ 'ill fl 

" . 
fl'j~lJ11..1fll'jtYmtJfl" lf1tY;r1..lfi 1 lJli~i~ l~tJ1nfl~"~~;l fitiu m~U"fl~ml'Yl'Wfl'j~ i'Vl'jifl 

~ ~ 

" . 
~1 miHl';1..I i 1..I1C))''' ~ fl ~ llJl i1 fl '\I fl.:J 1'j l1jj fl U fl flfh'tl.:J flltJflVl.:J '1111 fl fl'j ~ H m ~ fl~ i,j tYllJ 1'J fI'W 1 

'" "'" .... " " , .1 "" ,:<!/" " flfl fl CJfl 'il'WlJl1111'Vl fJ.:J 'Vl fl fllJ fl11lJ \9Ifl.:Jfll 'j '\I fl.:J 1 C))''''' 11..1 fll1~ 1 'lI'1..I1..I 1 C))''''' fl" 1lJ1 'W fl 'il.:J \91 D.:J tY'j 1.:J 

., 'i lIJ ''I'' '" 0 i" "" '" ,& ~ & '" 0 i"" ,: 'Vl".:J.:Jl'W IfltJ IlJ l'lI'flDflC))'l'il'W 'Yll 111fl~fl'j~U"fl;lflff~fflJfltJ C))'.:JllJ1..Iffll'11;l'l11..1.:J'Yl'Yll 'I1fl"llJl1..lU .. . . ." 
ln~fl1'jljjfltJ~l (Muscular fatigue) ljjUfl~llJli1fl i~~flu,,~ijflUfltil'il1..ll~tJ.:J'Vlfl f1'j~U"fl~fl~.:J\lfl 

lU~fJ1..I iUln'Wf1'j~ i'VlIifl 1~fll;j'1~fl'j~lJ1'Wfl1'jff~1.:J'Vl'tl.:J.:Jl'WUlJlJg'W'1 ~fl i U 

In'W~th-ff .:Jlfl;l ';h ffl11i'lJ i fl" 1 fll'il1..l1rlm;j'1~fl'j ~lJ11..1 fll'j tYmtJfl ~ 1 flff'il'W i ~f1'j fI i 'Vl1 ifl 

"i"" "'d<!/ 'i ' 'i &lIJ""''''''' 'i ., . lm1 'il~ fI'Vl".:J.:Jl'Wlfl'Yl'Vlfl.:J 3 IlJmfl" U;lfl;lH'illflfl" IflffC))'.:J l~m'Yl'Vll'VltJ.:J 2 IlJmfl" fI'ItYlJfl1'j 

(C6H1P6) D 

(ifl" lf11'il'W) 

'Vl'tl'Hl'W + 3 ADP + 3 Pi 

. ~ . 
2 C3H60 3 + 'Vl'tl'l~11..1 

(f1'jfllmfl~fl) 

3ATP 

1~tJtJBfJncjfH),U (Oxygen System) 'I1~fll~tJflflflmh~ ';h "UD h1Jfl ifl" lf1 i"titY" 

" "" (Aerobic glycolysis) 1'W'j~lJlJflflfltil'il1..lij H,j~flflfl!n1..l 4 ;r'W;lD1..Ifi~flli1fl'ln'W lf1tJ'il~lWflfl~11fi 
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-i'UmJ'l.lii 1 fIl"Hrt:llflflgTfurTF'lfJ7/BBfleffm'U (Aerobic Glycolysis) 

AEROBIC GLYCOLYSIS ANAEROBIC GLYCOLYSIS 

GLYCOGEN GLYCOGEN 

GWCOSE GLUCOSE 

PYRUVIC ACID PYRUVIC ACID 

SUffiCIENT OXYGEN INSUfFICIENT OXYGEN 

j j 
cO,+ H,O 1+8 LAcnCACID 

~u~ 5 1U"~~n1'HHntJn~ lf1nl~wi4llLtl~hli4ltH)n;L~'U'1ntllf1L~'UlL~n~11l'U'~L~'Um~ '1'YifjnlLtl~Lfl.yj'" ~n 
... ",.1 1 '1 "".. '1" ... "-'1" .. ", ~:' U~LfI'il~l1'IJ'U M lJ 'IIflfln91Hl'ULtltJ m~ 'Yi,1n'll~LL~n~1~fl u 'WlJflfln91L'Il'UL'lJl'111tJntllmlJ'U'U1LLtl~ 

fI1{Ufl'U '1~flfln '91"LLtl~ '1~Lfl.yj"'Lnfl~'U l'Un1'intlltJn~ lf1u hw '1liHafln;L 'Il'U m~ ''Yi, 1 n'll ~ Lu~tJ'UL~'Umfl 
LLtln~nLLtl~'1liihfl.yj"'Lnfl~'U ~lJl: (ri~LLUMlJl'llln Lamb, 1984: 19) 

. , 
u .cf v 'oCl4::\ ~ at J 

'fI'UVlB'U'fI 2 fIl111~IfI"il::HB::CfI'fIt:I'fJlB'U ,CflUIB (Acetyl Co.A Synthesis) 

m~ 'Vilitlu~C1~ i1JlC1f:)C1 lI~\!mtJ~tJ 'WlihHl~c)fYlC1 irm)'u 19f1fltJ 1~tJtldtJ'l11 tl~c)fYlC1 imtJ 

hwmj1JltJ'U '9flfl1C11U'lfij~ '~~mr-4ill9lfitJ 

lfi~fl1{'UtJ'U'~tJtJtl'9f~ 1 i1J1C1f:)C1 U~1l1tltl~lm,. I11J1C1f:)C1 .yhlMlfi~tl'j~'Vititl2 

i1J1C1tlC1 ~~J'U~~ '~i'1JfI1{'UtJ'U l~tJtJtl '9f~'jd1J 2 l1J1C1tlC1~tJ 1 i1J1C1tlC1'1H)~tlC1 if1ff 
q q q qJ 

lfi~'3i~'jlll'U 4 tl~91tJ1J ~~ll~n1Jfl'U NAD tlC11mll'U NADH2 li1J1C1f:)C1 ~~J'Ull~'~ 
NAD~ ~l'Ud'U 2 i1JlC1f:)C1 

.. .. 

ff1Jtl1nd1J'IItl~tJfim U1' 'U'li'Ul9ltl'UU fitJ 

2 (C3HP3)3 + 2 Co.A 

(m~ 'Vilitl) 

---------+~ 2 C2HpS Co.A + 2 CO2 + 2 NAD~ 

(tl~c)fYlC1 if1m) 

tJ::c)fYlC1 if1W 111tlhjl.,j'1~i{)~tl'jlf1'j'Url' tJl1l1tJ~U'Ull1'Utl'j~ l'lll1'U 'tlC1 if111l'U l1~tl 

ith~'U1i'~ 
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., , 
v ..::t' u cv , 

lI'UAB'Un 3 1l/1JfI1IR"iVif (Krebs Cycle) 

m~' 'Vtl1fl~ 1~'illflfll·H,.mtJfl\)1 flt'f l~tJ i '*mlflcHl 'il'U 'il:atJ~tJ'Url~I'U tJ~cHil" 1 flltJ u,,~ 

u~flfi1~tJ 1tJi'UtJ'4fl·nJ'\JtJ~tJafi~tJl~i1tJfl'.h l{)~mlmuff ~~fi''U'Vtu l~tJ lG)ftJ1 i'Uff tJ~tJcl~ lfl 
" 'jUff 1L(1~'~i'U'n~1" l'U1U"t'fl'\Jlt'f1'J1'Y1tJl'l1~tJfll'ml'fYl6 i'UtI fI.fl'. 1953 l{)~mlmuffi1tJl'il 

11tJfl~m~'Umh~~'U'~ 1'lf'U l{)~mtM~fl (Citic acid Cycle) 'I1~tJ 1{)~mm~'~'JfIl1utJflcH~fl 

i '" '" ,,<=> _I'" _I ",.1 _I a .,. 
(TCA Cycle) 'U 1{) 'il m 1f1 'J U t'f'il ~lfl~ fll 'J llJ" tJ'Uu lJ "~'Y1 H1f1lJ '\J 'U 2 lJ 'J ~ fll'J fI tJ flU f4" ~ 

fIl1utJ'U '~tJtJfl 'G)f~U"~tJtJflcH1~i'U l'lf'U fll'Jlfl~tJ'U ~ltJfll~fl~'J tJ'U m~ 1 'Vt'i1fl~ 1~'illflfll'j t'f"ltJ .. 
fl'J 1 flt'fiJ1~1.,j'1 1 tJi 'U l{)~m 1f1'JU ff u~ 'il:atJ~tJ'U1~'U tJ~cHil" 1 fl1tJ ntJ'U~~ 'il~1.,j'1 1 tJi 'U 1{) ~fl'j 

" 1mUff'il~ljtJ'4mlJ'\JtJ~tJamtJl ~~i1 

IiniHtn A m~ 1'Vt11fl'il~\lfltJtJflcH1~ffl~tJfIl1utJ'U '~tJtJfl 'G)f~u"~tJ~cHil,, 1 fl1tJ l~tJlj 

NAD lJli'u H 1~1~'U NADH2 ~~'il~l.,j'l~'j~UU'\J'Uff~flt~fl~'jtJ'U~tJ'tJ tJ~;)fil" lf1ltJvhtJafi~tJl 

num~tJtJflG)fll"utJtM~fl 1~m~tM~fl ff1'U lf1ttJ'U 1G)fJJ1tJ'il~UtJflfi1tJtJfl 'tJ1~tJ'j1lJnUm~ i'Vtl1fl 

" 
llJL(lfl" i'l1lj m~tM~fltJi'u 1m ~t'f~l~ i 'I1lj1~'Um~~t'ftJ~ 1 fluilfl U~1tJi'u 1m ~t'f~l~ i'l1ljVflfli' ~ • 
i~l~'U m~ itJ lG)ftM~fl 

Iinii~fJ1 B m~ itJ lG)ftM~fl1tJ~tJ'U1~'Um~tJtJflG)fll"~fl~Ufl l~tJlj NAD lJli'u H i~l~'U 
.J 'jI I I .,. ~ I ,_ 1 

NADH2 G)f~'il~1'\Jl"l'j~UU'\J'Ut'f~tJ1(Ifl~'jtJ'U~tJ lJ 

Iinmtn C m~m)flG)fll"~fl~Ufl\lfltJtJfl~'~t'f1~fIl1utJ'U '~tJtJfl 'G)f~tJtJfllJl 1 llJ1(Ifl" 

U"~ltJ~tJlJ1~'U m ~utJ,,~ lfl 1 'YI fl\) 'YIl ~ fl 

Ii n ii~ (11 D fl 'i ~ U tJ" vh fl 1 'YI fl \) 'YI1 ~ fl \l fl tJ tJ fl ~, ~ ffi ~ 1 ~ 'U fl 'j ~ ~,,~ U fl U" ~ lj 

fIl1utJ'U i~tJtJfl 'G)f~tJtJfllJlVfl 1 llJ1(Ifl" u,,~lj NAD lJli'u H 1~'U NADH2 1~tJ1.,j'1~'i~UU'\J'Uff ~ 

fl1~fl~ 'i tJ'U~ tJ 1 tJ i 'Ufll'Iij" 'il:: 1~'Vt"~~1'U tJtJfllJ 1'Vt tJ~ 'il:: nlJ1tJl'l1~vJ tJt'f1vJ~tJu'U'YI161.,j' In'U1tJ~~ 
1~'U1tJYi~ 

Iinii'ilJ1 E m~i"~Ufl\lfltJtJfl~'~ff1tJ~tJ'U1~'Ufl'i~~lJl~fl l~tJlj FAD (Flavoprotein) 

lJli'u'~ l~'it'il'Ul~'U FADH2 l~m.,j'l~'i~uU'\J'Uff~flt~flmtJ'U~tJ itJ U~1m~~lJl~fl'il~ttJ~tJ'Ut~'U 

m~lJl~fl 

Iinmtn F m~lJl~fl'il~\lfltJtJflcH1~t'f1~l~'Um~tJtJflG)fllmmtM~~fl l~tJlj NAD lJli'u H 

t~'U NAD~ t~tJt.,j'1~'J~UU'\J'Uff~fl1~fl~'jtJ'U~tJ,tJ u~1m~tJtJflG)fllmmtM~~fl'il~'J1lJnu5~~il" 

lf1ltJ llJ1(Ifl" i'l1l.it~'Um~tM~~fl 1~Vfl1~m.,j'1~1{)~m1muff'JtJui 'I1lj 
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transport 
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~,j~ 6 L1fffl~fl1'm~fl~l'IJ~Nmfl iVq;1fl I hmUJfl Li~h.Jfl1{Ue)'UifleJeJfl i'11f1 iil~fl~':ieJ'U L1fl~'1S lf1':illl'U '1eJeJeJ'U 

''Ui!l~fl'HfI':iUff (''Ui!l~mlfl':iUff 1l~i~'VH1~~1'UleJiiYl21lJlflfJfl) ~lJl: (~flU,jMlJl1l1fl Lamb, 1984: 47) 

fl~cHil"iTl!fl 2 ilJt"fJ" ('iI1fifi~iflff 1 1m"fJ") t~1~1Q~fi'HfI':i1HY Yi1i,r~ 
" . 

fll{lJfl'Ui~flflfi'C)f~t1,,~t1rifltJflflfilJl 4 llJt"fi" ~~l1'U lijfl'l1lJnlJ 21lJt"fi"'llfl'l • • 

. " 
i'U1Q~mtmlJrl' 'ildjtliFl~ tJ1Yitl"~'I.hifltJ ig 1m t'il'UflflfilJ 1 4 t1~fi~tJl i 'U ~1'U1'Ui1'i1~ij 

3 t1~fi~tJ1~~ NAD lJltrJ'U~1i'lJlg l~'lt'il'Ufl~~fllJ tm~flfi 1 t1~n~tJl~~ FAD m1lJig l~'lt'il'U 
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2 Acetyl Co.A + 6 ~O + 2 ADP + 2 Pi ------. 4 CO2 + 2 A TP + 2 Co.A + NAD~ + 2 F AD~ 

If , 
4.I'..::f , ..:::. ct 

'II'UflB'U,,4 "i~J.JJ.J'II'Ua~fJIiJflA"iB'U (Electron Transport System = ETS) 

" 1~1J1J'lJ'\.H'h~h~M\,H)'ul'U'lh ·rul~vfYh lcHf11Hl1Vh (Respiratory chain) 'H~6 1~1J1JL"If 
. " 

It'lLmlJ (Cytochrome System) l'U1~1J1J'lJ'Uri'lfll~tlmm,J (~t1-Yi7) l'i':)fll~tl~HJ'UU,,~'g l~'Hll'U 

lmHl'U ('Hl61t11~6'U) 1l~tltlrilV'Yl6f\1l1tl~ln.h~tl61J'Hif~ hlV'I~ntl1~tl61Jt1f\ 't1l'l~'1':)1'U~1i' .. 
i'Utll1'lJ'Uri'lfll~tl~16'U'~1l1tltl~mul 3 t1~mU1 flU t1~filUl A, D u,,~ G i'U1u.omlmml (itl 

~ 6) l'l~'1':)1'U~ '~1l~ i.n 'U tll1ff '1lml~..1m-Yi~ 1l1tllU~~ !l"~ i.n 'Utll1 ff '1lml~..1vlumvlfl 

i 'UmWtll1,,!tylilufll~tl"1 6'U (t1~m U166tl9fl~'if'U) l~'U' t1l~6tll'j'j 1lJvl6~lyj"n1Jl6~~ 
" lfifll~'U l6-Yi~ (t1~filUlvl6~ lvl~l"'if'U) ~'1'11'U tll1 ff ':)lml~..1w-Yi~i 'U'lJ 1 'Ylfl6'Ul~~ tJ lil'U tll1~ 

fl11J1~ 'H'jHtI~fil U166 tl9flfl'if'U ll,,~vl6 ~ 1 vl~ l" 'if'U ~ ~l~ utl'h 66tl9flfl-Yiyj vl6~ 1 yj~ l"'if'U 

(Oxidative phosphorylation) 
" t f )J 

i Um~1J1'Utll1U 1l~l~'UU'Hci'lH~"l6-Yi-W l~lI1tl-Yitlfl r~6 i i'i u tll1'11fl~1'lJ6'1tl~11Jli1tJ 

1l1tl~t1~ 7 t1~mul A LlJmfl"um~\ltl66tl9f'~rl' fl6 iJLfl1911l'Ul'lJfl 6~~U'U '~iJlfl~161'Ylfl 
(Nicotinamide adenine dinucleotide = NADH) 

. . " 
l'UtI~mU1 B FADH2 -Yi\ltl~~b9f'l'UtI~filul A tl~1Jltl~tJUl~'U\ltl66tl9flfl'if'U 1l1tl'lflU 

1t11l'UO'ltl~filUl H fll~tl"16'UrYhJ'U~\ltlriltJ'Yl6fl'illtl~ntl1~tlU1J l~'U~~'1 2 H+ 1l~1t1~ 
.k, 'I 0 i !llIIJ!II'" 'I .1 """""" .k ~ ~ !II 

FADH "If'lH1Ull1l'U~1'i"~"lU lm~~llJntl'UllJl 'If lfl6tll'UUUmV1 H "If'llU'U'lJ'U~6'U'tlfl'YllU 

'lJtJ.:)t1~fil tJltJ6tl9flfl'if'U-~ ~tl'if'U ~~'16 tJtl9flll'U 1l1tll~ 6fl 1 ~i'1J 2 e' 1l1tl~ntl'i ~tl61J 1 "If L 'YlL m lJ 

" 6tJtl9flfl~ (A3) lm~1l~'i1lJn1J 2 H2 tl"lm~'U'Ih 
'I ' "" ~ ~, "" ~ <!I 1 '1 
l'UU1J1JUHU'lJ6'1tll1'lJ'U~'161"tl"'i6Ull~m'Ul1lJtl'l 2 tJ1"tl"16'U ('HH) g tfl'illl'IJ 

6~"6lJ) ~ri'lH1UlJl'illtl NADH + H+ lJ1'i1Um~..t'll~'U llJl"tl"'lJtJ.:)Jl'il~ljltJ-Yi~lfi~~'U 3 llJmtl" . . 
(t1~mtJl A, D lm~G) 

" " ~ 'I u'U i'IJ tll 'i~" 1 Vtl ~ L fl ~1'11 ~ eJ 1 tl" 1 fllll 'IJ 1 tI L1~I'U m {1J U'U , fl6 eJ tl 1 "If flU "~'1h 'YJ tl'l 1 

LlJl"tl"'lJ6~ NADH ~li'lrim~1J1'IJtll'i'lJ'lJri'lfll~tlfl'i6'IJ'iI~h1H"H~" flU w-Yi-w 3 llJl"tl" i'IJ ... . 
mW~l~'IJ FADH2 ('~1l1tl1u.omlm1Jrl') lrltJ1i'1~m~1J1'IJtll'i'lJ'lJri':)fll~tl"16'IJ 'iI~1,rl6-Yi-w 2 

" 
llJmflm'Yilu'IJ ~'1~lJtll'i 

112 0 2 + 2e- + 3ADP + 3Pi --------•• ~0 + 3ATP 
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ELECTRON TRANSPORT SYSTEM (CYTOCHROMES) 

NADH +H' 

ADp+pi--------------~~~~(A~)~;:=_--------------~>~ ATP 

~~ 
FLA VOPROTEIN H, FLA VOPROTEIN 

FADH, 

Red. CARRIER 1 Ox. CARRIER 1 

Red. CARRIER 2 Ox. CARRIER 2 

ADP + Pi--------------~==:;~~;;==--------------~>~ATP 

Red. CARRIER 4 Ox. CARRIER 4 

Red. CARRIER 5 Ox. CARRIER 5 

ADP + Pi----------------~~:Err:;;::--------------~>~ATP 

Red. CARRIER 6 Ox. CARRIER 6 

SUMMARY: Y>O,+2e' +3ADP+3Pi----+ H,O+3 

l,j~ 7 LL~fl~m'ri'llt>~'.i::'I.J'I.J'Il'\.Hf~~l~flmm.,! : 'rilll:: 1 fit> 1911'V11tl':ilJfh 'rilll:: 2 fit> 1911'V11fl'.ilJ;J 'rilll:: 3 fit> 

1'lfl'V11fl',jlJ;'H'cl~ 'rilll:: 4 fit> 1911'V11fl'.ilJ; 'Villi:: 5 fit> '1911'V11fl',jlJlt> LLll::lIl'ri:: 6 fit> i'lfl'V11fl'.ilJt>t>fl~lfl~ 

(A
3
) l~'U,j'.i::,.Ul,jLL~f1~~~i1tY'V1l~'Ilt>~~l~fl~'.it>'U ~lJl: (~P\ll,jMlJl~lfl Lamb, 1984: 49) 
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lO NADH + 2 F ADH2 + 6 02 + 34 ADP + 34 Pi ----•• 12Hp+34ATP 

rolfln1HHllfJfl'J If'rrr (l-U~ 4 -U~mfJl B, C, F, G) i~ 2 ATP = tf)~ l-ui9f 1 'VI 't'Hl 1 ff:HlJ 

rolfll!)~mtflnJrl' (l-U~ 6 -U~mfJ1 D) i~ 2 ATP 

rolfln1'J'U'lHY ~~h~fl~l'Hn.J (flflflCiit~livh~flff 1 m m~'lJ) 
fl. flflflCiit~~'lJ'Ufl~ F ADH2 (l-U~ 6 -U~mtJl E) i~ 4 ATP 

'U. flflflCiit~~'lJ'Ufl~ NADH (l-U~ 4 -U~mfJ1 E l-U~ 6 

-U~mtJl A, B, D, F): 3ATPINADH 

"" 'l1'Jfl (10 X 3 = 30) 

'J1lJ'W~~~1'lJ~flfl" 1 flff-6--wflmvJ~ .. 
i~30ATP

,~ 38 ATP 

" " ff'J-u';h i'lJ'J:::1.11.1m)flCiitro'lJ'l'l~ 4 ;r'lJ~fl'lJ flfl fll'Jff"lfJfl" lflffl~tJi,*flflflCiitro'lJ flU . ~ 

ff~l~fl:::CiiYi" 1 fltfl 1{1~mtfl'J1.1rl' U":::n1'J'U'lJ ri ~Ut~fl~'Jfl'lJ t~'lJ m:::1.11'lJ n1'J~~m~ fl~fflJ~'lJ lln'lJ 

d , '" " "1.1 ' i.1 "'''''''' i ' '" d , i ro:::m 'lJ 1lflflfl9ft ro'lJ ro:::t'U 1 ! lJ'J1lJ 'lJ lJ {1m tJl 'lJ m :::1.11'lJ n1'J 'U'lJ ff ~m" fl~ 'Jt1'lJ ff1'lJ 'lJ m::: 1.11'lJ n1'J 

g'lJ'l flflfl9$tro'lJ '~'~t~l i-U11lJi'lJ-u~mfJlmfJ 

. " 
ljlJ~'lJ 1~tJ''U~'lJffflltJ~11~'lJm~ ''U~'lJ (Fatty acid) U":::fl~l9ffl'Jfl" (Glycerol) rolm!'lJ 

l{1~mlm1.1rl' m:::1.11'lJn1'Jff"lfJ''U~'lJl~tJflll11.1~lflflfl9$I~~'lJ (Beta oxidation) i'U~'lJ 1 llJl"flel 
" . 

~~~ fl:::9$Yi" 1 fllfl '~lJ1fl fll1flell flff ~ ~,r'lJ 'W ~ Hl'lJ 10 lfln1'J ffflltJ i 'U~'lJ ~~iilJ1flflllfl ell flfflij fl .. .. 
" tlitJ1.1n1J'\.Jl'l1,rflfli'lJ~flfli'lJ i 'U~'lJ ro:::,yh i ,riin1'J ff ~lm l:::l1'mli~ '~lJ1flfll1flell flff-U'J:::lJ1tll 3 1')11 .. 

C1sH3P2 + 23°2 -------+. 2 CO2 + 16 ~O + 'W~~~1'lJ 
0'""", 

(m~'Wl'JlJ~fl) 

'W~~~1'lJ + 130 ADP + 130 Pi ---------+. 130ATP 
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.,:. Y Y ""1 .ok ~ , , .d _I 
11lJ~ 'U ~ 1tJfl';j ~ ~:: lJ 'U (Amino acid) C)f -1 LlJ 'U '11 'U 1 tJtJ~ tI'YI "l~ '\I ~ -1 'ffl 'l ml1 n u'l:: Ifl 'YI 

1u1~'U 'il::1'Ii'1~m::111'Um1'ff"ltJf1~ 1fl'ff'~l1"ltJ'YI1-1 '~llfi 'YI1-1tl::9fi]" 1m~u~1l'li'1~1!l~mlfl 

':imf l1~tll'li'1~1!l~mlfl'lmfmtJ'YI1lJm~tl~f1C)f11mltlClf~1f1l1~tl'YI1-1m~u~m'h~1'Y1f1~'YIl1f1 u~ 

ritl'U~m~~::iJ1 'U 'il::l'li'l~fl';j::11 1'Um':i 'ff"ltJf1~ 1 fl 'ff m ~ tl::iJ1u 'il::iim'j~IJf1~lJ' 'U 1~'ll 'il'U tltlf1 

ritl'Ui'U~uutllJ 1lJlutJ (NH3) lm::UtllJ 1lJlutJ'il::\1mu~tJ'UtldllJ'l1~1~1lil'U~l~tJ (Urea) 

II 

NH
J 

C02+-------~ 

1'tJ~ 8 LLnfl~flTVH,.l'tJm~nnlfJeJll1n~~'tJ~::lil'V1fl1{luifHfI~~ i"iJ'U LIn:: 1'tJ~~'U 
~lJl : (~fllL'tJ'mml1tl i1;~ iJ~~'U'V1{ lLn::f1'U~'U'12533: 118) 

GJf1lfl ii fllJ ':i ::111J i ~tl tl f19fl 'il 'U u,,:: 'l:: 1J 11 hii ~tl tlf19f1 'il 'U ffll1 i'11 i u 'l:: 1111 ili i ~tl tl f19il 'ilU ii 'fftl-1 

1::1111dmJ fitl1::1111vltl'ffvhl'il'U U"::1~111Jfl';j~lmf1~f1 ~lJi'U1~1J1Jumfitl1~1111vltl'ff'Vhl'il'U 'il~ 

lil'UlI'M cilJ'VHi'1J1J1'Ufflfit1!~i ~i 'Uf1" , f1m1l1~~1'\J ~-1f1~l'lHif~ u,,~ 'ffllJnmJ lwv;vhJ 1 i ~i~mhlJ 
1 I tI , 

11~l~1l~~ i~1::l1';hIJ~tlf1fil~lJmtliiiifl'nlJl'Ii'lJ~-1u,,~ii'lhn~tJ~l1mff'U"1I'1f'U ~:h 100 11J~1, tlf1 
II • 

'lJ1mlf1, fjlJ'Ul'ff~f1lil'U~'U ffmi'111~1111V;'ff~1J A~ 1~1111m~U"f1~f1 'il~iim1'ff"ltJf1~ lfl'ffl~tJ 
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" " " m)f)~t ~'U";'HnN':i::lJlJVtHJ'Yhh 1 ,rtn~ m':i tui1v'Uu UCl~~fd 1-1 mtll 'U ~ f)'l;! w::ij 11 "n 1 'HJfJ nn 161-3 

nlllll1JllUfJ'/.JlW hiJf) (Anaerobic exercise)" 

. " " 
d1'U':i::lJlJ~~1'Ul~tll 'Ufli' ~ijCl''Ul ~Yilm':iflf)m~fl ':i ::lJlJ 1 ~tlflf)c)$t ~'U t't/'U ':i::lJlJ'Vl~'Hl'U 

. " 
~tJCl~ucitltltltlfllJ1~lflm':i U~fl~1'\Jtl~ Cl'1':i tll'l11';i U':i::tfl'YIfll{llJ i~H~':i~ i '\JiT'U ttCl::lJl..:Jfli' ~tll~ 

U llJ1'il1f) 1 U':i~'U '11 ~~f)U U~fl~1'\Jfl~ Cl'U tll'l11';iU':i ::tfl'YI~l..:J'l U~1~::Yi 11 ,rtn~~Cl~~~~ i~~ tl 
" " . 

m{ lJfl'U i~fl flfl , C)fflUCl::U 1 'U tlfl ~lflij l'U ':i:: lJlJ 1 ~tl tl f)~t ~'U V~ ~ tl 11 t il'U ':i:: lJlJ~tn~ U iin~ til 

aHlJ~tl'U'lJlfl tt'lJ~lflUiin~ tIlm'.i Cl'Cllt1Cl'l'j fll'l11':iU':i::lfl'YIml1 lJ i~H~'j~ '11 ~ tl uiin1 tllm'j Cl'mtl 

fl~ 1 flCl' l~tll ~m)f)~t~'U ~~uiin1 tllrl' ~::Yill ,rinCll flt ~'Uu~n~1Iil'Um~ i 'Vlllf) ~ lm!'U ~~t,j'l 
. " 

~1~~mlfl'jlJrl'~tl iu ~Cl~~~~i~~lflUiimtllij~fl m{lJfl'U i~fltlfl iC)fflltCl:: '31~':iI~'Utl::~fl'lJ ~:: 
. ." 

tlf)d ..:J~tl' U':i 1'lJt1lJflflflc)$l~'U~'~ ~lm:: lJlJ'I11t1 1 ~ l~tl':i1'lJ~1Iil'UU1'Vl ~ fl'lJt1lJln~ m':i ff..:Jlm 1:: 11 .. 
Ifl~Vf~ 'U dl'11 i'lJ Cl'U til 'I1U U ':i:: Ifl 'YI i'\J iT 'U n I n~ I 'If'U I~ tl1t1lJ U ii n~ til flU Cl'Cll tI f) ~ 1 fl Cl' 1 ~ tI 1 ~ 
fl tl f)~1 ~'U I ~'Uu~l 'U 'If 1'1 I ~ 'lJ ~ ::In~ U ii n~ tll~ I~ tlf) 11 I lJ ~ ltlfl n~I~,r'U 1 ~ tI Cl'1 UU~ 1 ':i:: lJ lJ 

fltlf)c)$l~'U~::\1f) 1~lJ1fl 1'Un~m':i'lJ~iifl11'lJt,j''lJ~1~..:JU1'Uf)m~ UCl::ln~ 1'U'lf1..:J'j::tI::nm~'\..I1'U1 'U 

GI .& d ..:::..d. 0 jI.o=t. .d. , , Q.I J. 
'j ::~lJ'I1'U~ l'j tim:: lJlJflflflC)fI~'U 'YI'YIl 1 'I1lfl~f)U IUCltl'UU UM~fl':il~m til 'U Clfl'l;! W::'U11 "nl 'HJfJf) 

nl61-3nlOUllllUfJ T~iJf) (Aerobic exercise)" 

3. fJ11BBf)tiUr~fJ1lJlI'U'UlIBr,iif) (Aerobic exercise) 

'111 f) 11 U ~ U ':i:: Ifl 'YI fll ':i tl tl fl n 1 ~ ~ f) 1 tI ~ 1 'lJ ~ n 'l;! W:: 'IJ fl ~ fll ':i I ~ 1 ~ Cll f\J 'Vl ~ ~..:J 1 'U ~ i' lJ ~ 1 f) 

Cl'1';itll'l11':i ~::11tJ~'~lil'U 2 U':i::tfl'YI i~1lfi m':ifltlf)fh~..:JmtlulJlJUtl hiJf) (Aerobic exercise) ~tl 

m'j fltlnnl~~flltl~ 1 ~tlflf)c)$l ~'UI~l~mf\JCl'1';i tll'l11';i I~ fl 1,r, ~'Vl ~~~ l'U d1'U fll':i fl flf)n 1 ~ ~ flltlU lJ U 

" 
Ufl'UUfl hiJf) (Anaerobic exercise) u'U~::ilJ1~flflf)~I1l'U1'Um':iI~1~mf\J'Vl~~~1'U (Plowman, 

2003) 11Cl:: ~lflfll'j 'YIlJ'YI1'U1':i ':iW m ':i'lJ~ l~tl1,j'fl~ ~ ~Irl flflfl'l;!ll ~tllJl~tI~U~1 Cl'1'lJ 1';i tl 1 ,rfll~lt1~ 
" . 

fl11'lJ'lJfl~m':i flflf)nl~~ mtl";~11 lJlJU fl h ii f1IICl:: 11 UlJUfl'UIHll 'j ii f)~iiu ':i:: lt1'll'u1'I1)j fl'UUCl:: 

" " Uf1f)~l~t1'U 'tl'U~::d ~~Cl~tlfllmtii 'lJfl11::U l'11Umn'U '~~~ij ~fl 

~lH n!Jf}R'iJ (lJ. t1.t1.) '~f)cil111 m':itlflf)fh~~mtlUlJlJUfl hiif)~1t1fll':i~~'lJ1';il1ifl'U 

'VllJ11 -il~flltliiml'lJ~tl~fll':i1~'Vl~~~1'U'lJlfl ~~ln~fll':iI~1~mf\JCl'1':itll'l11':i~'lJlf)fl11Uf)~ (5.5 ~~ 
" . 

6.0 nlCl1lflClfl~) ~~U'U'Vl~~~l'U~ i~lJ1~~tlf)Ul i ul ~lJ1fl ~~ 'lJ1'I1~fl1il'U i 'lJiT'UCl'::Cl''lJflV .. .. 
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" 
Hf'n 5nlJ'Jll1lf1'i1:tn (lJ . t1.t1.) ',)'flril';rh fll'HH)flt11£l~flltJU'U'U!Ul hlJmrtHI~li 

Tl111HYlH~\J1rf)'U'j~ldH'j~'U'U hHH1tJ'U 1c111~f)'U'j~'U'U111tJ1 11 ~ij 'j~'U'U' lHH1tJ'U 1c1'l1~ 1l~ 
" , , 

"l!~tJ~!~ij~ i th~tJ~d1'U~1~'l 'Vi';l'h~flltl dl'U'j~'U'U111tJ 1 1lt.A1ijijflclf!1l'U11~ijm{'Uij'U i~ijijfl' '1f~Hi 
" " ij~1'U fl'j~Uff!~ij~Ut'lfl1tJ~tl'Un1'1fiilJ~ nunJ ij~ ~~t! 'U '\JW~ijij flfh£l~ fllfJ'j~lJlJ' 11t'l!1fJ'U h-H~~~ 

".Q QI .d~ J" 1.c:t QI 1'" 
~ ij~fll'j ijijfl'1f! 1l'U lJlfl~llJfll'j !rl1 rlt'llW'W t'l~~ 1'U 'YI1VnJlJ1fl'\J 'U ~ltl !'If'U!~tllfl'U 'j ~'UlJ111tJ 11 'YI1I~ .. 
rvilJ fll'j 111tl 1 11 ~~!~'U rlt'llJ 11l1flt'l'lJij~i ~fll'j 1 11 !n~ fln! Tl ~ij'U i l1l 1 11 11 H1'U t'l'ij~ Tl ~ij~f)lJ 

fl~llJ!ifij~ll~,j'lJ'\Jij~!*tlijijfllJl 1 'U'jtJ'\Jij~m{lJij'U '~~)ijfl i '1f~ Ut'l~fl'j~~'U 1 11!n~Tl11lJ~ij~fll'j 1 ~ 
~ . 

"" 1 '" 1 . 0 '" .1 ijijfl'1flll'U 'U fll'j !rl1 ~t'l1\y'W t'l ~ ~ 1'U 'U 'j ~1111~ ijijflfllt'l ~ flltllJ 1fl'\J'U 

U'nfJrt'J 1i'iW'tJ'I1{ (2534) i,)'flri1T;h fll'jijijflt11£l~flltlUlJ'U!Ul hlJfllirlt'l~ijfll'j!~lJ 
"" • 1"" ,: "'1 "1 1 Q " .,; '" • i '" m)fl'1f!ll'U 'lf1fJ l1flt'lllJ!'Uij'YI 'If 'Ufll'J111tJ llU'\J.:JUH Ut'l~t'l~UH~l'U'VllJ~ijfll'j l1t'll1tJ'U'\Jij.:J 

o 1 " "- I , "'" .1 . 1"'" 1 '" i "'" 0 1 '" 'j/ mfllff 'YI1 11ij1fllfffl'j~1l1m'\J1ijijfl1l1fllJij~ ~~'\J'U 'lfltJ 1111l lIt'l'lJ~~ ~~Ut'l~UH 'YI1 11 ~ 
~ 

tJ~lJ1m'\Jij ·u~ij~~ijfll'jijmi1'\Jij~11111lU~ t'l~Tlf~lJlfl~'U, 111 1 11fll'J"ll~tJ~mfllffl1~ijijijflclf! 1l'U 

1l1fltJij~' tJ fJ.!l111 111 ',)'~~'U Ut'l::fl1'j '\J'U ~ ~ ijijflclf!ll'U' tJih~l'W~H'l-vrl~Hfl1m~'U' tJmh.:Jli 

tJ'j~i1'Y1~fll'W 

" n;;~ {J~t1'tJ'I1{ (2535) ',)'flri1111 fll'jijijflt11£l~flltlt!'W1l~111111!n~fll'jlr11rlt'l1\y 

t'l'l'J mmnT'U ~ ~lldh 1 ,.r!n~fll'j !tJ~ fJ'WutJt'l.:JtJ~ lJ1W n1'1f~ thtlWlJ ~! lW tJij~ ~ ~lifh~!~fJl.,j'ij.:J . .. 
',)'Ufi fhfl~·.i1dl'Ufll'j111fJ11l (Respiratory Exchange Ratio l1~ij RER) l1lJ1tlO.:J flm1dl'U 

'j ~1111.:JtJ~lJlWm{lJij'U '~ijijfl , '1f~~111tl 1 llijijfl~ij'U 1iif)lJtJ~ lJlW ijijflclf!ll'U ~111tl 11l! .,j'1~ij'U1ii 

~Hh~~flri 111l~ 'Yi 1 1,.r L 'j 1'Y1 'j 1'U 11 t'l'1'j ijll11'J 'lfU ~ 1 ~ Q flt.A 1lJ 1 1~! ~'U 'W £l~.:J1'U 1 'U ';1~ nm 1 ~ 

Ldij~1l1flm{1 'U 'ijl~'j~ ltJ'j~'U Ut'l~ ''\J~'U 1l~ljrhij~'j1dl'Ufll'j111tl1 ll~U~fl~l~f)'U 1 'Ufll'j111fl1 

fl~'j1dl'Ufll'jmtl11l 'Yi1 ',)'1~tJfll'j1~tJ~lJl~'j'\Jij~ijijflclflll'W~flJL.,j'1'tJ ut'l~m{'Uij'U '~ijijfl ''1f~ 
do Q J ,,~ , . Q.I 'I::S 1" Q.I ... 1 til , 
'YIm~'\J'U mij~'j1t'1'1'UL'YI1fl'U 1.0 Ut'I'~.:Jl1lJfll'j 'If'Wt'l.:J.:J1'U1l1flt'l'l'jml1l'JlJ'j~Lfl'YIm'j 'U m~'j~ 

0'1fl~'j1dl'U!'Yilf)lJ O. 7 Ut'I'~~11 lifll'J 1~'W£lH1'U1l1flt'l'l'Jij111l'JtJ'j~Lfl'YI i'\J~'U !m~0'1ij~'j1dl'U 

L'Vilf)'U 0.8 Ut'I'~.:J11 lifl1'J1~'W£l.:J~1'U1l1flt'l'l'Jml11'JtJ'j~!fl'YIltJ'j~'U 0'1ij~·.i1dl'Uij~'j~1111~fl1 

~~flri11 !Lt'I'~~111~t'I'l'jm111'jl1mtl'ltJ'j~Lfl'YI 

'nlW nfln~;ffiJo (2537) i,)'flri1111 fll'jijijflt11£l~flltJU'UlJLW hlJfl~liTll1lJl1t!fl'j~~lJ 

tJl'U flt'll~L~'U 'j~ tJ~nm 30 'U 1ii ll~L~'U fll'j fl'j ~~'U 1 11 ~ Nfl1tJ~ ij~ 1 ~ijijflclfLll'U 1 'U fll'j t'I'! H • 

~ijLiiij~L~fJ~'Wij~1l~'Yi1 1 11Ln~fll'j LtJ~tl'UU tJt'l~~~1 'U ~l~fllfJ !~lJt'I'lJ'j 'j tlfll'W 1 'Ufll'j ~lJUt'l~ ii lL~tJ~ 

ijijflclf!ll'U' tJv~ ri1'U~1.:J'l '\Jij~~ l~fllfJ 'lf1fJ 1 11 tJij~ l1l 1 11 Ut'l~l1 t'lij~Lii ij~ ~t'lij~ 1l'U 'j ~ lJlJg'U 'l-vrl 

• d 0 Y d," I .:t ... 1 Q Q 

'j1~flltJ U'\J~LLH 'YI'U'YI1'U Ut'l~'YIl11'U1'YI ~ijtJHlJlJ'j~t'I''YI1ifll'W 
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• J/ • 

fl11lJl1,ym.humn~ t'lf'U fllt11J~111) 1~tl1t11:: 'hmh fll)t~'UUV hi1mt1J1J~w'l u,,::ll'U~mt11'U 

t'il'U~'U t~V 1 M' ~l~fllm~lJfll':i 1 ~U~lJ1W VVflCHtll'U ~111t11 "H~l' UlJ1fl~'Uu"::m ::~'U fllHi N1'U . 
'lJ v~ .. h 111 U Vft u,,:: 11 "Vft i" ii \PI tll 'U fl1':i t ~ lJU):: ff'Yl ~.tl1'Vi fll ':i , 11 "t1t1'U i" ii \PI 'lf1 t11 M' ~ 1 ~ fll t1 

d a !lI i"':' J 
mJ~UH lJfl11lJ\PI1'U'Yll'U ':iflt'VilJ'lJ'U 

fl1tfnmu Tf}~mn (2544) '~flrl1T;h fll)VVfltl1"~f)1t1':i::~1JU1'Ufl"1~tll'UnCl1mh~ 

UVt1 30 'lnn tll'U i U':iUmlJ~tl1lJ1::fflJ~Vfll':iilv~n'U hfll1"VfttilVft'l1111l~1J~'U t~V~1l1fl hhh 
G) " .c::. ~ 1 ~ .x ~ .", dd 

ll1iflft fi n:: fl11lJ ifl ':i t1\P1\P1 V f)1':i t'Vi lJ 'lJ 'U 'lJ V~ V'4lJ" V ff':i:: U,,:: ':i:: t1:: n" 1 V t1 H 'U Vt1 30 'U l'YllJ 

U):: ff'Yl~ fil'VilYl t1~'ViV~Vfll':i tH1H"lfU'Vi" ~~ 1'U 'lJV~' 'lJ1J''U i \PI t1~fll':iVVflfh,,~ fllt1~ 1t1fl11lJl1,r fl1 'U 
" • J/ 

':i::~1JU1'U fl" 1~ (Moderate intensity) n'lTQ fl1':ii' fl'lol1':i::~1Jfl\PI) 1f)1) l~ 'U 'lJV~'I1111l1 M'v~l 'U 

, & .1 old 01 <V !lI '" 'I 
':i::1111~ 64 m 76 ilJV':i19$'U\PI'lJV ,:a)\PI':i1fll':il\PI'U'lJV~111lll'l~'lfl (ACSM, 2006) 

1I~f1 Tmrn (2545) i~flrl1Th fll':iVVflfh"~fllt1U1J1JUV hi1fll'lf'U fl1':i1~ , ~~mt11'U, '"ht1 
J/ 

'1.11 l1~vm:: iftfll~Vfl 'lf1t1')'h1M'~1t~fl"~ U~fl1':iVVflfh"~f)1t1U1J1JUfl'UUV hi1fl t'lf'U fll':it1fl 

J/ 

iii'tyi'fl,r,2539) flV )::1J1J'I11hum::11"vfttilVfl fl"'llJtUV fl"Vflll'Ufllnh~1'U'lJV~':i::1J1JV1t11:: 
''1!l1!l1<v d!lli!llo<v J-k & d'!lI '" J 

\PI1~"lll1t'lJ1fl1Jm1::'YlflV~ 'lI'fll"~fllt1mfl'll'U 9$~ l1lJ1t1(H m1::'Yl':i1~fllt1flV.:.Ifll)VVfl9$tll'UlJ1fl'll'U 

t~v'th1M'tflftfll':itU~t1'UUU"~'YlH~Hfllt1 t~V~1l1flfll':iVVflfh"~f)1t1iivQ 2 U':i::fll':i flV H"fll':i 
• J/. 

t U~t1'UU U"~'IlV.:.I~ l~flltl 1 'U ':i ::t1:: ff'U U"::H" fll':i t U~t1'UUU".:.I'Il V.:.I ~ l~flltl 1 'U ':i:: tI::t111 

• J/ J/ 

mml'mJiitlUllVM1JtJ.Jil 'W1tl 1U'J:ttl:tffU (Acute effects) ii~~ij 

a '" <!I 'I !lI <!I .1 1 !lI': J 
1. lJfll':il1lJ'Ut1t1'U 'IlV~tClVftl 'Utff'Ut"Vfl~Vt1 'U flClllJt'Uvmfl'll'U • 

<!I '" '" 1 ..,:. J '" <!I '" !lI <V 1 d • I'" <!I 
2. mVflll flVVfl1l1fl111 lIt'VilJ'Il'U t'Vi':i 1::'lI''Vi 11) 11 ':iVVfl':i 1fll':i 1\PI'U 'lJ fl~111 llt n lJ':imWt"flft 

d d I ~ d. J ~ I Q 

'Yl'l1JllflUfl,,::m ~t'VilJ'lJ'U U1lltlJ'U 4-5 t'Yll'llfl~m1::Ufl\PI 

3. fl11lJ~'U i "iifl'llW::'I11 i llii1J~1U"::fl11lJ~'U i "ii fl'lJW::'I11 hfl "1t1~1 iifi1"fl~ 1"~ 
t~V~ 11 1fl fll':i 'lJ tl1t1~ 1tm::U i' 1J~ I'll V.:.Itff'U tilVft 1 'U ~ l~flltl 

"'!lI !lI l' J &'" !lI i !lI "" d 4 . lJ f)1':i ff':i Hfl11lJ 'Vi ':i fllJ 'U ':i H f)1 t1lJ1 fl'll'U 11 ~lJ f)1 ':i':i:: 1J 1 tlfl11lJ ':i V 'U ~Wt ff'U tel fl ft 'Yl 

fbmr~1l::'lJt11t1~1 
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. " 
PfilnJ'ilVliOhlUV6I.J1Jv.JiNnJO 7h1'i~o~{J1J (Chronic effects) lj~.:Jii 

" d. "" Q.I ~ 0 Q,I 1. 'If'YHI'HlI 'W 'If 1 Cl.:J 'Vl.:J 'U W:: Hf1UCl:: 'U W:: ij ij f1fll Cl.:J flltl 

..., '1.1 ~ A I'" • , 'lI ... .... ~ 'lI .1 
2. 'H1 1111:: lll'\J'W'Vl.:J'\J'Wl~H1Cl::lJ'jlJlll'j m 'Hfll'j"llJ~~'Uij.:JlClij~ t~lJlf1'\J'W 

3. fl11lJ~'W lCl1111'\JW::':b i~tilJ~1~~ljfllCl~Cl.:J 

" " 
5. fll'j"llJ~ ~l~ij~ijijf1~lf1':b 1 ~~:: 1~fli' .:JCl::lJlf1;i'W f11111f191 1lCl::'UW:: ijijf1fll".:JfllfJ~::lj 

.... d 1- IQI " , J 
lClij~"llJ~ ~ lJtI.:J ff1'W 11 1.:J '1 '\J ij.:J 'jl.:J flltllJlf1'U 'W 

.... d 1_1 ~ I 1, 0 Q,I J 
6 . lClij~ ~::~~ lJlCltl.:Jff1'WlIl.:J'1'Uij.:J'jl.:Jflltl'\JW:: ijijf1fllCl.:Jflltllllf1'U'W 

d... 'lI.....d. , 'lI 'lI .... A 1 ~ 'lI "",.1 'lI 
7. fll'j U'\J.:J 11 1'\J ij.:Jl ff'WlClij~'Vlll::m 'Hlff'WlCl ij~llJ 'j 1:: t ~ 11 ::lf1~'U'W 'If 1 Cl.:J 

8. 1~m::~lJ1'\J1J'W'lfi1~lij'lf ~ UijCl (HDL - High density lipoprotein) ~.:J1~'Wf""~~ijf1l'j 

,'jij.:Jfl'W llf\'l11'11 

9. f1nl11~fJ'Wu11M'Uij.:J'j::lJlJ~ijlJ Hviij 't11 hl'11'j:: ~ 11~ij'W'Uij.:J1~ff'HW.:JljU' ijtlM 'UU1~ ... 
, 1 d i ,.1 

'\Jij.:JlIijlJ'HlJ1f1 lIlJ'\J'Wl~ 'Hty'\J'W 

10. 'j::lJlJ'H1V' 1I~lfi~1I1f1fll'j 'Nf1'H 1ijijijf1fh".:Jf1ltl lI::-vh 1 -Hfll'j 'H lfJ' 11 1~~ ij.:J i oM~".:J.:J 1'W 

lJl f1U~ 1 ~111lJ 1W .:Jl'Wlvi 1'1 fl'W f11'j, oMijijf1clh 1I'W lI::fl.:J 'j ::~lJ ij~' ~ 

. . " 
3.2 flll1V1nlflfn,j'B.JfI1.Jii111r1tJ1'VB.Jfl11BB miJiJ.Jfl1fJlI'U'UlIB T 1vn fll'j 1~ tlii 0 ~ fJ 1 ~ 

Yllfll'j 1~tl1 'W1~ ij~'U ij~fll'jijijf1fh"~fllm ~ ijr{'U fi 1~'lfi1 ~ ~ 1.:J'1 ~ ijf1 n loM'Yl"~.:J 1'W ~ lj fl11lJ 1rlV1oU ij.:J 

BPl11fl11IAU'Vt),U1179 (Heart rate - HR) i 'Wfl'W11f191..t1 1 11 m~ljtlll'jlfll'j1~U'\Jij~l1 1 i ~ 

~UlIf1~1~fl'W~'Wij~fllJfl1fJllJ() fll'jijijf1tll".:Jfllti m'jlJW mQ l~ff fl11lJfflJ\!'jW'\Jij.:J'h~f1lfJ 1~'W 
" ~'W m 'Hui'lfltl~~ljflltlll'jlfll'j 1~'W'\Jij~,r1 h11'j::lllW 72 fli' ~~ij'W lYi m 'Hui'HW~ lI~ljflltlll'j lf1n 

q, U q" U U 

" ". 1~'W'\Jij.:J,r1h11'j::lllW 80 fli'-1~ij'W1Yi 1~m1'jmfi~m1l1~U(h 135 fli'-1~ij'W1n 1'W,:rf1fhnYi1~i'lJ 
" . 

fllitlf1111'Wl'W ,r1111m1l1~'Wl~tI-1 50 fli'.:J~ij'W1Yi tlmlf1l'j1~'W'\Jij.:J,r1 i lI'\JW::-Wf1l1::Cl~Cl.:J i 'W~mlf1 
" 1~'W11'j:: ~11 'Wm].:J~~ljtlmlfll'j 1~'W'\Jij ,nr11 ~"l.:Jf111'lflV11'j~lllW 5-10 fli'.:J f1ni~fll'j1~'W'\Jij.:J 

" . . 
,r11111~tI,:rlJl~'W ~1'W1'Wfli'.:J~ij'W1YiYi,r1 i ~-Hij.:Jcil.:J~ltl]jijtilJ~1 1~vm1~,:rlJnlJj nw l11 i lIU~ 

QlQI " Q.lGi.c:::,. fJ/ev'''419' " " ?t" cv 
m~1I'j111'WlJijll'jlfll'j11l'W'\Jij.:J'H1 tlllJ'jnw'\Jij~lJ 1'lf'W '\JijlJij ff1'WlJ'W~1'W'H'Wlflij llJ'W\P)U f1l'j1~ 

... 'lI ... i ?f dI i "'d ...' 1 'lI ... 'lI '1 ij\P)'jlfll'j11l'W'\Jij.:J'H1 1I1lJ'W'H'W.:J 'W11ifll'j1~fllfll'j 'lf~Cl.:J.:Jl'W'Vll.:JijijlJ (Indirect calorimeter) l~tI 

mftVfllfl11lJ'ii'mi'W£'j::'H11.:Jtlll'jlfll'j 1~'W'\Jij.:J,r1 i llUCl::fll'j i oMijijf1ClfL 1I'W 1 ~tI~fl11lJ~ij.:Jf1n f1l'j .. 
~'lI '" ':...i 1"': "" dI'lI ... 
t 'lfijij f19H 1I'W '\J ij.:J 1'W ijWijUCl:: fll 'j 'If 1 'lfij1~ Cl.:J 1I1f1 ij 1'H 1 'j 9f ~11 ij.:J f11'j 1I1lJfl11lJ 'H 'W f1 U Cl ~ 11 Cl l'U ij-1 f1 n 

Yllfillm'jlJ1~ 1J~'W ~.:JJ'W fll'j l~lJfll'j i oMijijf1clflll'W fllJ fll 'jfflJ~ ~ 1 Cl1111 ;~ljfl11lJ'ii'lJ~'W 'Ii flU ijdl.:J .. 
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1 .... "'.[ ~ & ?I" '" Y ., i" i " .... lJl n ~w 1 1i f11) lHI ~ ~Hl1 n nTH 'VUJ" 'lH 1J lwn.J ~ H" fl ,H) ~) 1 f11'Jt ~ 'U " fl.:J '11 1 11 n 'I.J f11 ~ 'If fl fl n en 11 'U .. 
.ad. OGI Q.I Y Qli ~~..s QlId 

(Payne et aI, 1971) llJfllJf11)flflnf11".:Jf11t1 fl~)1f11)1~'U"fl.:J'I11 1111~lVflJ"'U1f1fl'I.J11~'Yl'U'Yllm~11~ 

fl.:J"l.:Jfl~~"fl~)~V~ nm i'U nn flflnfhc\.:If11t1 nn l~m)~) 1nn 1~'U "fl.:J11 1 1 111fl~ ~ln f11)fl1'I.JfjlJ 

1 lIJ -, Y 1 .... .d .... & 0 ., 

~tI~).:I 111nn" t n'Yl1.:J) ~'I.J'l.JlJ) ~ tl1'Yl u"~m ~ ~ 'U ~ tI J:-HH,m~ 'Ylln~" 'U ~lnn n flfln f11".:Jf11t1 . 
l~fl.:l 111nij~) 1n1) 1~'U "fl.:J11 1 i 111~lJ~'Ul~'U ff~ri1'U n'I.J.:J 1'U ~.:JJ 'U lrl flflfl mhc\.:Jf11t1 'il'U ().:J) ~ V~ 11" 1 

fl.:J~ Steady state) ij~)1f11)1~'U"fl.:J111 i'il~'l1fl'il~fl.:J~~1t1 f11)111~tI'UuiJMij~)1f11)1~'U"fl.:l111 h 
& ". 

~~"'Ufl~n'I.J)~~'I.J"fl.:Jnn flflmhC\.:J f11t1 rl1'111'I.J.:J1'U i~ vii tl1'11 'U~fl 11lJ'I1'11 n Hih ~~'I.JiJ1'Unm.:J 
dI., " .,~, ",'[~.1, d",., " 

(Moderate exercise) 91.:Jfl~)1f11)1~'U"tl.:l'l11 t'il 'U)~~'I.J'U'il~1't'flJ"'Ufltl1.:Jn~1)1lJfl~)1f11)1~'U 

"fl.:J11 1 i 'iliJ)~lJ1W 120-140 flf.:J~fl'U1Yi 1~tI~'Uflthl'I.Jfl 11lJ'I1 'I1m'I.J1" fl.:Jflnflflntl1c\.:Jf11t1~1t1 .. 
" • 1 , 

'11 c\.:I 'il1n'l1 'U ij~) 1n1) 1~ 'U"fl.:Jl1 1 1 'il 'il ~flfl'U ~ l.:Jfl.:lYi~ "fl~ )~tI~11" 1Viflflntl1c\.:I n1t1 lijfl'l1 tJ~flfln • 

A11URUT"i1V11101:::i!Ji!JflfhU~fl1EJ (Blood pressure - BP) lrltl1111'ilti'I.J~11~tl"l'I.J\1~1~tl~ 
" , M" '11" , iJ~llJ'I1 "fl~l~ tl~ , iJl~tI.:Ifllt11~~H'1 "tl.:J 11.:1 f11t1 nn ti'I.J~1"tl.:J11 1 1 1111~,th i M'lfl~fl11lJ 

~'U 1 'Ul'mtl~l~fl~ ~.:Jf11) '1 'I1""fl.:Jl~fl~J'U 'il~ i'l1" 'il1n'I.J~ nw ~ijfl11lJ~'U tl.:l i iJ ~.:I'I.J~nw ~ijfl11lJ .. 
~'U~1 m1lJ~'U hM~ 1~tI..r1'iJ 'il~'I1lJ1t1().:J fl11lJ~'U1'U'I1"fl~1~fl~11~.:J iJtllJl~~'I1"fl~l~fl~U~.:J 

-, ...." dI,., 1 .... ~ ",., 
'IJ'U 1~lJ1'U n" H'I.J) nw ~'U 11 "'U (Brachial artery) 91.:J fllfl11lJ ~'U "'11 ~ "l.:l "l~ t 'U) ~ tI~'I.J'I.J~ 111 ~ 

l~tlfl'.h "fl11lJ~'U hM~"w~111hlti'I.J~1 (Systolic blood pressure 'I1~fl SBP)" ri1'Ufl1fl11lJ~'U 

1,,11~"l.:l ~~ 1'U) ~ tI~fl" 1tJ~1'il~ 1~ tlfl':h "fl11lJ~'U 1 "M ~"W~111 1 'ilflmtl~1 (Diastolic blood 

pressure 'I1~fl DBP)"~.:J 1~tJiJn~fl1)~'I1i1.:1 SBP n'I.J DBP 'il~ijfl11'Yhn'I.J 120/ 80 iJ"i1i1~)iJ)fl'Yl 

~11fl~fl11lJ~'U hM~tl.:J 'il~ijfl1)~'I1i1.:1 SBP n'I.J DBP ~tl.:Jfl':hiJn~ 1'lf'U 150/ 90 iJ"i1i1~)iJ)fl'Yl . .. 

n'I.Jfl11lJ'YI'I1 fH 'I.J1'IJ fl.:Jf11) flflntl1c\.:Jf11tJ lrl fl'l1 ~~ fl flfltl1c\.:J f11t1 fl 11lJ ~ 'U h 11 ~ 'il::"~" .:I't1'U Viu ,,:: ~ 1 

I GlQjI..:( dQl' ~ v4:!!I , Qld. J QI 

n1n~tJ::Vfnmfl'U flmVftl.:J 5-10 'U 1'Yl '11".:1 'il1n'U'Ufl11lJ~ 'U l"fl~ 'il::fl fltJ'1 n "'I.J1Vf lJ~ .:J"'U fl 11lJ~'U 

h 11 ~"W~11 11 'ilfl" 1tJ~1 (DBP) '11 n i~ fltlm iJ~ tJ'U11 iJ".:I lrl fl tltl n tl 1 c\.:I f11 tJ)::~ 'I.J 1 'I.J1'Y1 ~ tl):: ~'I.JiJ 1'U 

n"H U~fl1~'il::l~lJ~'Ul~m!flmrltltltlmhc\.:Jf11tJtld1.:J'I1'11 n ri1'U fl1fl11lJfl11lJ~1.J h11~"w::111 1 'il 

ti'I.J~1 (SBP) 'il::l~lJ~'Ul~'Un~ri1'Un'I.Jm1lJ'YI'I1n"tl.:Jf11)fltlntl1c\.:Jf11tJ 1'lf'U f11)tlflfltl1c\.:Jf11tJ().:J 

)::~'I.Jtl.:ltl~ fl11lJfl11lJ~'U 1"M~"w::1111'ilti'I.J~1 (SBP) tl1~()n::~'I.J 200 iJ"i1i1~)iJn)'Yl 'YI~fltl.:J .. . " 
I ~ ., "i _I,(d,( lIJ ,( 

fl11 t'U"W::Vfntl.:l 50 llJtl)I91'U~ (~ t)'t'f) tllJ'lJty1.:1fl11"::flW::, 2546) 

U'U11fJJ11nfl117/i!JimihfJU (VO] 'H1i!J Oxygen uptake) 'YIlJltl().:J iJ~lJ1W"tl.:Jtlflfl~1'il'U~ 

11.:Jf11tJ1'I.J' 111 M'191m,i ~~tl'U1Yi ~.:J~ntll'Y1 'U~ 1~tJiJ~lJlWI~fl~~ i iJlitJ.:Iliftll~tl l1,,::iJ~lJlW" tl.:l 
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, " ," , 
ijijfl~1 ~'U ~ lfH~ij~~tLl'l ~ l.ulffl'UtHVm! 'U (fl'Ul1 1 hl'Uw::ifl~::ijfh1.h ::lJlW 3.5 iJCl ~~m'; ij .. 
"'1 QI' ..:t ~ -=- ,el, "", <!I 
fl ClflnJ~H)'Ul'VI C)f~m~I'HJf)fll'U 'U'UW::l'lfl11 1 Metabolic equivalent l1'jij 1 MET) 'UW::ijijfl 

fhE ~fl ltlff1J'j 'j tlflll'lfll'j, ~ijijfl~1 ~'U~:: tL,j HI llJfl11lJl1 iT fHtJ l'U ij~ fll'j flflflfhE~fllti 1 ~tlfll'j' ~ 

.J Q,I ~ .4 1 91" "" ,91 '" State) C)f~ff1J'j 'Jtlflll'l fll'j 'j tJijijflc)H ~'U ~ lflHlflfl~:: flCl1fl tI~ fltJ fflJ 'j 'j tlflll'l flU 'lfijijflC)fl ~'U 'Ufl~ 

1 if ijltij ~ ~lrt fll1 ~flflijflfhE~ flltl fflJ'j'j tlflll'lfll'j, ~ijflfl~1 ~ 'U ~::ri fltl'lCl~ Cl~ ~'U ~ fll1::,j fl~ ('j:: ~ tJ 
Yrfl) fl'U~ 'li'~ftJfll'j1Jfl~::ffllJl'jm~lJ ff1J'j'jtlflll'lfll'j, ~flijfl~I~'U'~ 3 l'Yh (0. 75 ~m';fl'Ul~) 

'j::l1'jHfll'jijflfltllE~flltl1tJl'l tLCl::L1~'U 8-12 l'yh (2-3 ~~'j';fl'U1~) 'j::l1'h~fll'jflflfltllE~flltl'HiTfl 

til'HftJiTflfh11~ftJfll'j 1JfllJllri'U fl~l~~ ffllJl'j tll~lJfflJ'j 'j tlflll'lfl l'j, ~ijijfl~1 ~'U' ~lJlflg~ 16-20 
~ ~" " 

l'Vh (4-5 ~~'j';fl'Ul~) ('tffffl~ 11'lfLtl'l'VI6 tLCl::t1'Util ,jlCl::ii'lfU, 2536) C)f~''U~l'Ui~tlflf~ij~::-Ul 

ffm 'j tlflll'lfll'j, ~flflfl~1 ~ 'U 'UW:: m) fl tll E ~ flltllJll,j ~ tI'U lri 'U fll 'j, ~l'l E ~ ~ l'U 'U ij~ fll 'j fl flfl tll E~ flltl 
" . . cv 1 • Cl 'jI 0 QJ' 0 Q.I d 1 IV 0 QI 

'VI~ 4 'lf1~ ('lf1~I'jlJ~'U'Ufl~fll'jijflflfllCl~fllti 'lf1~'Ufl~fll'jijflflfllCl~flltlfl~'VI 'lf1~'H Cl~l1 ~~flflflfll"~ 

flltl LtCl:: ')h~ fl U 1 ~l'l E~ -31'U 1 fltlnlJ 'U fl~ fll 'j fl ijfl fil E -3 fll tI) ~ -3ij l1'I.htll'l E-3 -31'U fl11lJ ~ fl 'U fl fl 

7v ~ d 4 
lfJJ11f1f11ftnl1 'JfBBfJlflltmg-3i[A (Maximal Oxygen Consumption) ~::lJfl11lJl1lJltltl-3 

fl11lJffllJl'jtl'Ufl-3~1~flltl' 'Ufll'jftJflflfl~I~'U' ,jlitl-3~IC)fCl"';l-3'l ~~ \lfltll'l1'U ~ 1 fltl,j1lJ lWl~flfl~ 
" J/, I " I " 

, ,jl~hJ-3l'UfllVfl l1Cl::,j1lJlW 'Ufl~ijijfl~1 ~'U~tLl'l~ ~lfH~fl~l.ulffl'UfllVij lri'U ~1,j~;fllnh~1'U 'Ufl-3 .. 
'j ::tJtJ' 'HCll1t1'Ul1Cl::'j::tJtJ'Hltl' ~~ijfl11lJtilfity~flfll'j H~~l'lE~-31'U l~f.l' ~ 'U flU flflfltllE~flltl'~ 

ij~H';fll~ f.l~l1Cl::'j ::tI::l1Cll'U l'U 1 ~tlijijfl~l ~'U ~::ii 11~tI~l.ulfflC)fCl"tJ111W'lJ 1 'VIflij'U lfl ~ tltLCl::' 'U .. 
" . . 

m::tJ1'U fll'jij ~::ijfll {tIf)'U lflf.lf.lfl 'C)f~~tlfltll~~ f.lf.lfl'illfl~ 1~flltl~1t1 'Uwdi~Nfll{.I'Yh~l'U 'HiT fl .. 
J .oS ,91 '" . "" .. ~ ,... Q J ,,,; 

lJl fl'U'Ul 'j fl tI'l m::tJ1'U fll'j 'lfflflflC)fl ~'Ul1Cl:: fll~~fll 'j tJ fl'U 1 fl fl fl fl C)ffl ~ ::'VIl-31'U l'j 1'U 'U 'il 'U 'U'VI "lfl 

lC)fCl"l1Cl~I,ifl1tfl 'liffllJl'jtlf tJflf.lfl~1 ~'Ul~lJlJlfl~'U 1~Bfl ffm'j tl fll'Y'lfll 'j i ~flijfl~l ~ 'U ~ -3 "l~ ij 

I QI Q.I' f .:9 d I .d. ~ .ck a 
fl11lJtL~fl~1~fl'U~llJll'lff m~ llCl:: ff~ff1'U'Uf.l-3'j Hflltl C)f -3 'il::lJfllll'llJ'U'U~llJm~ C)f~ ~::~ -31lJf.lm~ 

. ". 
20-25 i1''Ull'lff'lfltl tLCl::ljjflm~ 25-30 i1''U''Ull'lff'HiY~ 'HE~'illfliT'U~::rifltl'lClflM 1~tll11',jll'lff 

'lfltl'il::ij fflJ 'j'j tlflll'lfll'j, ~f.lijfl~1 'il'U ~ ~ "l~,j 'j::lJlW 50 iJ Cl ~ ~ ~ 'j'; ijfi1 Cl flf lJ ~ f.l 'U l~ ri1'Ull'l ff'H iY-3 

'il::ijril,j'j::lJlW 40 iJ,,~~~ 'j ';ijfihflflJ~f.l'U1~ ~'I1.r f.ltlfl'j,ll'lff'lfltl LtCl::'H E-3'illfl'lh~m~~~ mil 1 

fflJntlflll'lfll'j 1 ~flf.lfl~! ~lJ ~::fl-3'j ~~tJ UCl::ri fltl'l Cl~~lCl-3 ~~ fll'j flf.lfltllE-3flltitL 1111Uf.l hiJfl~:: 
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~1rJijHMiflfl11~1'lJ'U11::'U'Uf111' 11 cU1rJ'U 1 1:lif~u1:l:: 1 ::UUf111111rJ' 11 11 ~ vi'm':l l1::~m"lJntl.fll"" 

f111'~VVf)c)fl'il'U~.:J~f1' 1i~ ('t!f1f)~ l1'lfu .... 'YlV u1:l::n'Ur.Jl 'I.h1:l::1-)'lfU, 2536) 

tn 17IrtD.J.J m7'UY1.J'HU.J'Hl,/flBBtlnlU.Jtl ltJ'H 1B ifU 11fJiJ lrttn 171B BtlciiH) 'U'HD .Jtl11BBtl 

nlD.JtntJ (Excess post-exercise oxygen consumption 'H1B EPOC) ''U'UW::~l11VVf)f11''.:Jf11rJ 
'j/.1 ""''' '" .,. .,. 1 I '_I 'j/ ..;, UtJUl'UlJ'U1'U'U'W fl11lJ1:1'11J11tl t'Uf1U1:1'.:Jlm1::11 .... 1:l.:J.:J1'UW'Yl .... 1l:: lJ1:1'.:J~llJ 1Jfl1rJ l'UV.:J111f1 

OJ 

" . 
1::1111.:Jf111ff .:Jlm1::M' .... ".:J.:J1'UUUUU ~ .:J~f1U~1 u~l11n~.:J1:1'llJ11 tl V Vf1f11".:Jf11rJ ''U 1::~Ulh ~lJ 1~ 

~V 1 'lh~vrJ"l n l .... 11:: i~ .... ".:J.:J1'U 1l1m::U'U 1~' ~VVf1c)fl'il'U ff1'U 1l::VVf1f11".:Jf11rJ '~'U 1'Uufi' 11'U J'U 

ti~ lJ~'lJ ~ dn'U fl11lJ 1:1'llJ U tl 'U ~.:J ~ H f1l rJ' 'U fl 'U ~ 'iI:: 'YI 'U ~ ~ 1:1' n ~ H "l ~ 1 nfl ~Il f) m:: U 1'U f1l1 

ff .:Jlm1::..r .... ".:J.:J1'U lf1rJ11l ,~, ~~Vf1tHl1l'U 1~mll .... 1~mflU1:lf1~f111".:J 'il1f1f1l1~.:Jlm1::M' .... ".:J.:J1'U 
" . 

lf1rJ'~'~VVf1c)fl'il'Uff'U~~1:l.:J .... U11 tl~lJlWV~f1c)fl1l'Uli~v.:Jf111~.:JfI.:Ji'f11l11~~ml.:JHl'vhl~lJ U~1 
. " 

~.:JfivrJ"'l 1:l~1:l.:J U1:l:: 11~1:l~1:l.:Jff1~~utlf1~n~Ul;j~1:1'11l11 ril'U'U tlf1'U~f1' ~ vti' 'U1::~'Utlf1~l~'Un'U I ~ <u <u 

~ ~ Ci I ~ GI ,:k ~ d 91 ':, 'j/", '" 

1~ tJ:: 'UW.:J'YIl1 tJf)11 "1:: tJ:: f1U 'Y'I 'U ~ 1" (Recovery time) CJI.:JlU'U 1:: tJ~ 'VI f11:l1lJ l'U V ~ 1 'U f1l1l~ lJ 

" . 
.... ".:J.:J 1'U t ~ nUfl'U ff1:1'm .... l~lJ 1:: tJ:: f11'jVj 'U ~ 1l ~ 'U 1 ~ rJ::li ~VV f1 f1 1".:J f11 tJ' ~l11:l1~h 11 i''Uf) 11 ~ 1tJfl 'U 

OJ OJ 

VVf1tHl1l'U ~l ~'U 11 if ~V~ l.:Jf11tJ~.:Jl~ tJf111 "f111l~'U 11 if VVf)c)fl1l'U" VVf1c)fnl'U ~1'U 1'Uif 1l::\}f)~lrJfl'U 
'~n'UVVf)c)fl1l'U~~ 1.:Jf11tJfl1'j 1l:: i~i' U t 'U'j::1111.:Jf111V~f1f11".:Jf1ltJ U~lrl ~.:J1l1f1~1.:Jf11rJij~~~lnfl 

'~1:1'llJUtli''Ul~l' tl'~l1'U' 'U'UW~~~Vf1f11".:Jf1ltJ ~.:J ~ ll~'U~ ~.:Jl~'U11if, ~nv'U f1~llJlifUl~'U 
, II, " 

~-)tJ1::li'YI 'U ~Vf)l1 l~'U 11U ~ ~ f1tHl1l 'U 1 ~~f111V-)tJ1~ ij'lJ "l f111 rl1'U 1lU 111tl~ lJ1lU 'U ~.:Jf111 l~'U 11 U 
. " 

~6f1c)fl1l'lJ l1::fi 1'U 1lU '~lf1tJ-)~tl~lJlW 'UD.:J6Df1c)fl1l'Uli111tJhl~1 1 tl' 'U 'j ~tJ:: f1l'jVj'U~1 1:lU~1rJ 

tl~lJlW'U6.:J66f)c)fl'il'lJ~~6.:J '~1l~.:J 1 'U'UW~~f1 l~'lJ~VDlJi'un'lJ 11 tl~lJ1w'UD.:Jm)f1c)fl'il'lJ~~D.:J 1 ~ 

1 'U'j::1111.:Jf111~~f1f11".:Jf11tJ l1~l' .. hnutl~lJlw ~ 1~' ~1 tll1~ n::1111.:Jf1l'jVVf1f11".:Jf11tJ'j1lJnUf1l'j 

" " l~'U 'VI U ~~f1c)fll1'U ir f11:1'~ 'j 1'Y1tJ1f1l'j ~Df1f11" .:Jf1ltJ l~ rJf1H1:l11lJ'U V.:J ~:Wf)c)fl1l'U' 'U 1:1'~.:J'lf1.:JU 11 l~'U 
. " 

tl~lJlW'U~.:J~~f1c)fl1l'Ulil'i'~.:J' ~ff1'V1 i' Uf111 ~~f1f11".:Jf11tJir'U"l (Oxygen requirement) (tl1::VJlJ li 1.:J 
.,. 
lJ,2527) 

", . " 
Vj'U~1 l;fvn'U',j, ~Vf1c)fll1'lJli~ltJfl'U' 'U1~tJ~Uth itl'~' 'Uf111ff .:Jlm1~M'-w~1:1' 1vlfl~l~li'Uf1"Ufl'U 

'il1f)J'U~~f1c)fll1'U 'iI~fi~rJ"l 1:lfltl~lJllU 1:l.:J~~' 'lJ 'j::~UfI.:J~ U1:l~l ~l~nrJ~'VI".:J ~.:Jm1l' ~l1ml~'lJ 
• It'" 

'I111lJ.:J hJfI'Uli~l.:Jf11tJ 1li~~ l;fvn'U11 ~~f1c)fl'il'U 1 'U 'J::rJ~'VI ".:JU \}m.h 1 tltH1H1:l1tym f1U1:lf1~f1 
d"fI) ..:::i ~ ~ ~ ~ Q.I '91 0 GI jI d 

~~'J tlJ'lJ ~::~ 'J 'lJ 11:l'lJ 'VI 'J Dm:: U1'U f1l'HlJ Ll'YlU D 1:lCJIlJtJ.:J ~.:J ~~ UlJ 11:: 11 ~~ Dtlf1f1l1:l.:Jf11tJU1:l1f1111lJ 

(Margaria et ai., 1963) 

". . 
ff~tlu~1 f1l'J L~'lJl1'W ~~f1tHt 'iI'U 'lf1.:JlllJl'i''U 'UD.:J f1l'J D~f1f11".:Jf11rJ tlllJlW 'U~.:J~Vf1c)fL 1l'lJ li 

lhL~ 1~~ Nf1lrJl1~trtlJ~'U l1'Um ::~.:J ~ 1.:Jf1ltJff1lJ 1'J tl H~1I""".:J.:J 1'U 1~ .... Ul~ fJ.:J (f1 11 1 ~tl~lJ 1W 'U~.:J 
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m~mlf)~f)V~fldhHf)Wct1~l) ~1~f11tJn'il~ffl'lJl'H1Vil~1'U~flhlfldl~ff~1!ff'lJfl U~!rlfl:i~tJ~nm .. 
'\Jfl~f11:iflflf)fh~~ f11tJ~l'U i tl, 'U 'lh~nm11i1 ~ 'Vl~~~1'U '\Jfl~~l~f11tJ'iI~ '~1J1'i1lf)f11:i ffmtJ~1'\Jfl~!fl 

~ ~ 

ViYlmtJ' 'U f)~l'lJlilfl l~tJ i~1 ~flflf)C)fI'il'Uml~ i~' ~flflf)C)f1 i1'U tl1'lJlW'\Jfl~ flflf)C)f! 'iI'UflltJ' 'U f)~l'lJlil fl . . ~ 

Vill1U1Vi~ii~'Vl~~~1'U~fl!ilfl~ 1~tJm~u1'Uf11:i im,lfl i"9fff 'iI~Viltlfin1 mfiu i~ 1~:i1'il'U lh IW~ 
~ . ~ 

m~ i'Vl:i1f) , 'U'ii1~ij 11lf)tl1'lJlW'\Jfl~flflf)C)f! 'iI'U Vi1jfld' 'U f)~l'lJ!il fl i~!YltJ~'Vlfl ~ l~f11tJi1~Vilf11';j ti'lJ .. .. 
" I I JI 

flflf)C)fl 'iI'U 'illf11ilflltiflU'U"l 'lJl 1 ~1'U 'ii1~m1f11';j wijfldl~! ~ ~~1'U 11 ~~i1lnf11'.i flflf)f)l~~f11tJ~l'U i tl 

~ l~f11tJn'il~ ffl'lJl:i mhflflf)C)f! 'iI'U!,rll~tJf11';jmtJ' 'il1~1"lIv1fl'lf~I'lftJ;;'U' ,rfiUliffl1gfl~l~"l (Yl:i~'Vl~ff 

Oxygen 

Uptake 

(lImin) 

Exercise ---... -;-.. - Recovery -

Oxygen Consumed 

Oxygen Consumed 
EPoe At Rest 

• L--__________ --=-_____ ~ ___ .... Time (mins) 
During Exercise 

~,j~ 9 Ufffl~mwhrlm~lJtltlnthft~mv ,j~lJltumJn~1\l'tH):;1y;1J~'Uf)dl~:i1fll~1lu 1-2 'Ulfimn 'Hft~\llmf'U\l:; 
i'n1l1ffm'U:;fl~~1 (Steady State) U~1ri~lV'l flfl,mrlf)'H ~flf)f)nnlft~mvti:i:;r1'lJ,jn~ (:i :;r1'lJl~'n) ,j~lJltu'1Jf)~ 

f) tln~l \lU ~'1Jlfl 1,j ntlU ii~:i :;r1'lJfl ~~ 'iI:;~ tl~ ~ lVti'U LU:i:; V:;~'U~1 L; vntl tl n~l \l'U ~1'U 1'Uif ';i1 "nn d~I'U'H if 

tlf)n~l\lU" (Oxygen Debt = EPOe) ~lJl: (r1flU,jfl~lJl'illn Lamb, 1984: 104) 

JI "t JI 

nm.J f11:i flflf)fh~~f11tJ 'iI'U il'U "l~f11';jflflf)fh~ ~f11tJ 1 ~mn~ ~'U i ~ 'ill f) f11';j IYi'lJl1~fl1l'lJ~f)'\J fl~nU 
, ., , <'t <; .d I 1 I ~:: -1.1 I., 

111tJ 'il11"~fl~';j1f11';j111V '0 11:ifl t~Vf11'.iltl"tJ'UUtl"~fltJN ~fltJN11'U~ 'YI~'U'\J'Ufl~f)Ufl11'lJ 

U~f)~ H'.i ~11 ';h~'l,/flfI"II"~ ';j ~flU'\Jfl~f11';j flflf)fh~~ f11tJ ~11jf11:i flflf)fl1~ ~f11tJ:i ~ flU 1 U 111~ fltl1'U 

nm~ ~ f)ijf11';j 1~'lJfl11'lJ ~ n'\Jfl~f11';j 11ltl' 'iI 111 14 tl1'U 111 tYW;I::ijf11 ';j I~m)~ ';j 1f11';j 111t1 1 i11-W M!~ n U flV 

,~ d 0 Q.I .d Q.I ~ J.f!!i , ~ ~.di Q.I d 
II~ 1'lJ fl'lJf11';j flflf) f11" ~ f11tJ'YI11 'U f1!'Vl'lJ'\J 14 fl11'lJ ftn'\J fl~ nu 111 tJ 'iI '0:: 1'Vl 'lJ '\J 'U tH:i ~ ~ Ufl ~'YI (2.5-3 . ~ ~ 

ii~:i) !I~fl~';j1f11';jmtJ1'iI'iI~IYi'lJ~'U'lJ1n (tl';j~'lJlW 30-40 fli'~~fl'U1Vi) 1'Vl';j1~nm''Uf11:i111tJ1'iI1,r1 
~ 

, ., tl.Q. , .::::s d. , -=!I 

!lft~mtJ 'ilflfln'il~ff'Uft~ ';j'lJ1Wf11';j';j::U1t1mf11ff~fl'Ul'Y1I'.itJn1l "Minute ventilation 11:ifl VE" 

, 'UfI'U tlf)~'\Jw~~n'il::1jfi 1tl'.i::lJlW 5-6 ii~';j~fl'U 1Vi c]j~fi 1'U 1W'~ 'il1n ~ft fI W ';j~W.iNtl1'lJ 1W .. 
f)1f11ff~111v1i1!,r111~flflfln11i1~flf~ (Tidal volume 'H~fl TV) fiu fl~'.ilf11';j'H1tJ'i1 (Respiratory 

rate) ~~''U'\Jw::~mf'U tl11J1Wf)1f11ff~111tJ'i11,r1'H~flflflf)'Hi1~flf~tl';j::lJlW 500 iJ"iiiim Uft~ . ~. 

fl~·ntl1'Uf11'.i 111tJ' 'Om ~tJtl';j:: 'lJlW 12-16 fli' ~ 1I~!jjflij f11';jflflnf1 1~ ~f11tJfilf11'.i';i::U1tJf)1f11ff'il:: 
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11J1 (),nn! mJ 1'W mn:J .. mil ijfl11lJfflJ~'W 111~'W!'~'U fl'j 'n ::;'I1i1'1,j~ lllW flln ~1J1fJmfllfl'~ fl'W 111 

nmYlJn \Ifil'Yi fll'j 1 ~flflncjfl~'W !!~Irlfl flfl n tll~'1 fllfJmh'llf'l! n fl11lJfflJ ~'W 11 ~,mri 11 ~~'I1lJ~ 1,j 

~ ~ I do ~ J.q ,7J Q .d~ J <4 

flfl ,j'j III W flln~1J1t1mfllfl'flfl'W 1l'Hl~ l'YilJ'tI'WlJ lf1!n'W fflJ'j 'j \Ifil'Yi nn 'lfflfln9H 11'U 'YH'YilJ'tI'U '11 'j fl 

In'U ffwd1'U fl11lJ '11 ir n'tl fl'l fll'j flflntll~ '1 flltl f)vl'11 'j fifllmHI~'1 nri l1ifhitn~ ~'U Irl m-nfJ1J n1J 

fl1{1Jf)'U 1~f)f)n191"~ln~~'W f11'jI,j~fJ'U!!,j"'l'tlfl'l,j~ lllW f11n~1J1t1mf11f1'1 'U f11'j f)f)ntll~ 'lfllfJ~ 
'" ~ J' .4 ~ J' ?t '" I '" ,'JJ '" 

'I1'W f1!'YilJ'tI'U1 'j f)fJ'l f11n ~ 1JlfJmfllfl'l1 ~ 1'Yi lJ'tI 'W11J 'W ff~ ff1'W n1J fflJn \Ifil'Yi fll'j 'lffl f)n9l1 l1'UU" ~ 

flfl'j lnl 'j In~fll {1Jf)'W i~fl fln1 9I~ 11'W n'j::; i'l ()'1 ~ ~~ i l'1nlt1I,j~ tI'W lJ 1 1 ~'Yi ~'1'11'UI~ 'WII 1J1J 1ti1 ~ 

flflncjfl 11'U I ~'W'Yi~ '1 'I 1'W '11 ~n nril1fifl Irlflfl flntll ~'1fllfJ'I1 ir mnfl1JI~lJ~ 11~ ij f11'j I~ lJ fl fl 'j lnl 'j 'j::; 1J lfJ 

mfllfl'lJlf)f)i1fflJ'j 'j\lfil'Yifl1'j 1 ~f)f)ncjfl l1'U~fl'Ul11 1'Yi 'jl::; i l'lfl1m,j~fJ'UlJ1 1 ~'Yi~'l'll'UU1J1J itil ~ 
" , 

flflf)cjfl~'Uua1 ~~ijl1~l~tlni1 ~~I~m)'l (Anaerobic Threshold 'I1~fl AT) (~h'Yi'j fflJiJqJ1'1rl u,,~ 

flW~, 2546) 

BA1UhufJl1'tf1n79 (Respiratory Exchange Ratio 'H1fJ RER) 'I1111fJ()'1 ~hflmlff1'U 

'j~'I1i1'l ~1'W 1'W m{1Jfl'W 1~flflf) 1 9I"~\In~i1fl~'W n1J ~1'W 1'U flflncjfl ~'W~i ~1,j1 'W f11'j flflf)tll~'lf) lfJ 
'" 

Energy ('Yi"'NTW) U "d " %Kcal (l tl'H91'W~) 

RER Kcal / L02 (nl"llfl"tl~/ft~ 'H)tln9hil'W) fll{lui~lfl'j~ i'IJlJU 

0.71 4.69 0.0 100.0 

0.75 4.74 15.6 84.4 

0.80 4.80 33.4 66.6 

0.85 4.86 50.7 49.3 

0.90 4.92 67.5 32.5 

0.95 4.99 84.0 16.0 

1.00 5.05 100.0 0.0 

~lJl: (~flllU"'llJlilln Willmore et ai , 1999) 

l~fJffl111'j\l 1~I~fl 1 ,r1Jfln1~()'1'lfU~'tIfl.:lffnm'l11'j'lfU~ ,~~, ,r'Yi~'l'l1'W 111f)ffnm'l1 n 

fllflfl'jlff1'W fll'j'l11fJ 1 111till'hn'Wm\/1!!~'lfU~'tIfl'lm'l1 n ~\If)flflncjf' ~; I 'If'W m{11J '~1~'j 19111 ~ ij 
'" t ,,,,, 

fllfl~1l1.0 1't111'W11~ijfll 0.71,j'j~'W~~ijfll 0.8 U~OlIVl1f)i1 0.7 l1::;,j'l;()'lfll'jU"m,j~tJ'W 

'j ~'I1iHfll91...f'lfffl'l'lfU~ !!~ 11~ 1ti1J fln ()'I'lfU~'tI fl'l m'l1 n~\1 nflflf)cjf 1 ~ rl' tI f)911 tI 'j ~'U 11::; ff~ 1.:1 
'U 

'Yi~'I'Il'W,.j'flfJlJ1m~'I1iHnnflflf)tll~'lf11tJ irf)ff~'ji'Vltll~'I ltiir'lJ'Yi ~'1'11'W ~,~ 111n1 tI 'j~'U 1 'W ~1f) 

fll RER 1 tI 'j ~ 'W fl 1 ~ 11 ~ ff ~ 1 '1 'Yi ~ 'I '11 'U '11 ~ '1111 f) nl 'j fl fl n tll ~ .:I n1 fJ '11 " 1 tli11lJ 'I tI 'j ~ lJ 1 W 1 0 

Itlfl{I~'W~ t1~lJ1W nn 1 ~'Yi~'I'll'WIllfJ'lJ n'lJfll91 'j lff1'U fl1'j'l11fJ 111Im~t1'j ~1.fl'Vl'tlfl'l!! 'I1ri'll'l~'I'Il'W 
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1I1flffl'Hll'H 1~ Ilff,Fl '~1I1fl~11lJ911~1.:j'~\,'j~\mn rJU! nrJuvuJ':i1 ~lU91~ 1ffllJ flU 'HlrJ 111 lI~!~lJ 

1I1fl 0.71 JlJflfJ 1"~~.:j.:j1lJ 4.69 nl"ufl"fJ~~fJf)u1"m)f)9f!lIlJ 1 il91~ U'H~.:j~~'1.:j1lJlI~1~1I1fl 
, Q.I tI d o'~ QI J, Q.1' 1 d ~ ~ 

ff1~m'Hl~11~~!fI'YI 'tIlJlJ 100 !l1m!CJflJ91 rJ.:jfll1lJ'HlJfllJ1fl'tllJmfJm1ffllJf)1~'H1rJ lIflll~!~lJ'tIlJ 

_I "Q " 1"'1 '" I _ 1 "Q" 1 " "1 "1 ~ .1 " I '" I 
!lJtl~!CJflJ91flU 'If l'tllJlJlI~"fl".:j U9UlJtl~!CJflJ91flU 'lfm~ lU nHfl~91l1~!~lJ'tIlJ mmtl91~lffllJ 

f)1~'HlrJ111l~lJ~lJ()'1 1.00 !!'H~'1~~.:j'lllJ~ 1~lJ1111flf)1~ 1 "ffU m'H ul1~ ~!fl'VIfl1{1 U 1 mfl~ 91 100 

!l1fJ{!~lJl9i' lflrJ1"~~.:j.:j1lJ 4.05 n1m!fl"tl~~fJf)1~l"tltlfl9f!lIlJ 1 il91~ (Willmore et ai, 1999) 

, 
• IV ... 

4. nl166flnliNnltn't'tfH{"ill't't (Exercise for Health) 

f)1~ fJfJf)fl1~'1f)1rJ ilmlllJlJ lrJU1U'Hi1.:j~ff1f1tlJ llJ f)1~ ff '1!ff~lJff'tlm~ 1 M'fllJ' 'VIul1~ 1f1'1I1fl 
u • 

" " 
1 ~ fl fi rJ 1,j'! ~ U~ lrJfl U tltlf) tl1~.:j f)1 rJtl ~N\jf),\' tl.:j U"~! 'H lJ1~ fflJ 1 fl rJ.:j llJ 1~ Ufl i'.:jij ~ .:j!,U lJ 1I~ 

" 'thflu frf11ol1N" 'VI 1 '1ff~ 11'V1U1't1tl'lf)11 tlfJ f) tl1 ~.:j f)1 UU~ "~'lfU fl U UUfl i' 'I I~Ul (Acute Exercise) 
JI I , , I 

~'1t! lJ!vt fJ 1 'H'i~,j' tllJ"lm rJun rJU'lfUfl 'tI fJ'If)11 fJtlf) tl1 ~'1 fl 1unll1l 'iffJiltl u"~,, fl Tll1lJ Tl" 1fliTl ii tllJ .. 
llJfl11!nmim.!" ~'1tl1'HlJfl1 M' fl~lJ~ltlti1'1't'JflTllJ~tl'll'i1f)1~ tltlfltl1~'1f)1rJ't'Jfl'lfUfl (Cross over 

design) 1~uri f)111~t.I f)11~'1 f)1'j~lJ~mrJ1lJ Im~f)1~l~lJUtl hUfl 

f)11fJtlfltl1~'1f)1m~flff'tlfl1~ 'Hlmllhf)1~fltlf)tl1~'1f)1rJ lflrJvYl 'l1u~l ff1lJ11tl~lUlJfl'~ • 

o cv 0 ~ 0 .J Q.I 0 1 " 'JI.dl ,,~~,_ 1 
mmn11:1.Jn10'llfJJ:tnHllJ fllJllJtl'l1l1lJ llJ'HlJ'IlJf)'YIl'lllJ 'lfm '1lJ flUlI'IlJtl'l'tl1lJI 1fl'llJ lJ 

u~tr'lijTllJijf)'H"lrJm~~~~fl'lfltlflU 'j 'I 1 11911lJ~m:l W~'tItl'l'lllJ mw m 1lJmUufl,j' 11ff11 ~'1 1~ 
o '" I '" 1 "_1 1 " " " " 1 "" fJflflf)1"'1tl~'t'JmlJ Im~Tl'lll~ fllJ1~ W'lflJlJfJrJ 'H1f19ltl'llJ1l91lJUfl 11Ufl 

mm nni.Jn 1091nn ljl~ lJ n H 'lf11'lflJ U 'VI ~llJ llJ lJ 1fl,\' fJ'Il~lJ 'YIl'l1lJ "~'H m rJnl "llJ911 

fln l~lJ'YI H~ lrJ!'V11'H~ tl ~ mUllJl1:llJ 1 fJf)1fftltlf)tl1~ '1f)1rJ~'H mrJTllJijtl~!fflJfl llJ ~191111 ~ ~ 11lJ 

o Q.f Q.I " ,,, d" 0 .c:t. _I "~,, " 
aann11:1.Jn1on1J.J1lJ1J1lJ UlJU1lJI'lff1\jU1lJ f)U'VI1ffllJ '\,!flfllJ lJ~f)91lJ UJ c1J"clJ "llJ 

!1:llJ~lfJ~l'1~~ 
, I I " 

aannnl.Jn1mWanl1inNalJ f)1~tltlfltl1~'1f)1rJ111 ~lfl'VIn ffij 'HmrJ11lJ()'1 f)11 !~lJfh1'1 

'H~fJfJflf)tl1~'1f)1rJ~lrJf)111~lJ ~.:j !~lJ -hmf1 Im~lTl~fllJ''Hl'¥i1'Y1l'l~1'1''llflrJiJ'~l1:lt.lrillJ'Hi1'1 

I ", " I 

u~llJ f)11 fJflfltl1~'1f)1fJn911 'I nu 191 tl 111 ~ ff '1r1't1fl'lf)111~rJTl i' '1ij (fffJflTl~tl'lnu111 ~ !fl'YIn • 
4) JlJnfltl "f)11tltlfltl1~'1f)1m~ml'tlfl1~" ~'1f)~11 '~-:h 11:llJn'ilm1lJ~l~lJl~tlTll1lJff'4f)fflJ1lJ 

lm~l~ilf1l~illJ 11:llJf)11-UU '1U H !m~HtllJTlmtlTll1lJ1Tl1 rJf1 1~ ~'1Tll';j 11:llJf)11tltlf)tl1~'1f)1m~fJ • 
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fhE~fllm~ml'tl.fll~ tt 'UnfieJ fllleJeJtlfhE~fllfJ hWl.h lff'illnflll1J1~H ~'U t~ll~ flll'Ul~t ~'Ui1eJ--,il 
. " 

rn'UnntiYfJt'{'tI.fIl~ ~'Uti1eJ~lJl'illnfflt'l1~'tIeJ~flll '1 ~~ l~fllfJ1J1~"h'U CJfl'llJln'l11eJ'U l'Utn'U 1 11 n'il~ 
" Y]l'1,rtn~flll'Ul~t~'U (Overuse injury) ~eJeJlfJ1~iT'U1~ (~hH n'ilfJff[\ , 2539) 

. 
U 0 IV 4 

4.1 afl'IJW::"'Htn1BBfltniNtnlll'tYBil".fl1'tY 

I " I I • " " 

'1 'UllU 'il~'tI mff'U eJE mHU~ flll tI tin n 1 E'J fllm ~ m1't1.f1l~1l tnfJ1~ tI ~ti'U ~1'U l;ij fJ '1 'U fI i' ~U • 

l~'tJnf)~t1f)-J (Normal Walking) d~l'Unnt~'UU'U'Uff'UlfJ'l~t~'UeJ~'t'Jnl'U m'il1~ 

'11 iT m~fJ~~ ij~ijflll t ff~ lJff~ l~fflJl'j(l.fll'V4't1 eJ~ l ~'U'U'I11fJ1'il U[\~ 1 'I1[\t1fJ'U 1 [\ 11~ U~~ lt~'U mh~ 

ff~ltfflJijtfiij'UVlf11'UU[\~'Ul'U~eJ ,,rtn~flllt~1r-HnW~~~~1'Ul1l~lJ1W 150 UfI[\ij~~eJl'U 'il~'lhfJ 
• u 

~d ~ ~d Q.I ,1 " I ~ 
mw'rJ (Brisk Walking) t1J'Uflllt~'U'YIm~'il'Um~t\H'tI'UU[\~fll1fJ11n11flllt~'U 

'YIij~tltl~ '~f111lJL~1t~lJ~'Utrl'Ul1l~lJ1W 4.8 U~ 5.6 n1[\tlJ~l~iji1 1lJ'J (3 U~ 3.5 1ml~eJil 1lJ~) 
t rl 'U nll ml nn lE ~fll fJU 'U'UUtI 1 lli n 'lf1£l1 ff~ lJ ff~ H fflJ II (l.fll~'tI ij~l ~'U'U 'I11fJ '1 'ilU[\ ~ I'll [\ t1fJ'U 

" . 
l~'tJftTJlri'l (Striding) trl'Uflllt~'Ut~1~'U111flm~'U 5.6 U'J 8.8 nhLlJ~l~iji1 1m 

(3.5 U~ 5.5 1ml~iji1 1lJ~) ffldLnln11fJ11111~1~m,jl~~eJlJt'I1~fJ~u'tI'Umh~UH'11~1~'I1E~t~eJ 
. . " 

tYflJ f111lJ'I1 iT n ihr:htrl'U f11l ijeJnnlE~f11fJU'U'Ul 'UUH ijl'ili1eJeJl1 m wtYfmj I'll iTmh~ 1JlW 1 • • 
" n1[\ni'lJ (1 U~ 3 l1eJ'Ufl) 111~1fJ'I1~eJff~~lfJ'I1~'J~1mj1'l1iTnl1l~1Jlw 3 U'J 6 nhni'lJ (6 U~ 12 

l1eJ'Ufl) L~m~lJflll L~l~[\lty~~~~l'U Lm~t~lJffml(l.fll~Ufh~'U'U'I11fJ' 'ilLm~ 1 '11 [\t1fJ'U 1[\i1~ 
. " 

l~'tJnU (Race Walking) Ufln~1~'illnflllt~'Ulln~ld1Jlll~ 3 U'U'U~N~'U 1~fJVJn 
. " 

"h'U '1 'U i1~fllfJii'U'YI'U 1'Y1 '1 'U flll tfl~tI'U I'll 1 '~11'il~t rl'U n~llJL i1 eJ'U~ Ldtu 1 '11 ~, U 'tI'U, ih~1 U [\~'tI1 

f111lJL1111l~lJ1W 8 U'J 14.4 fi1[\llJfl:;~iji1 llJ~ (5 O~ 9 'ml~iji1 1lJ~) f1l:;t~'U'YI'U'I1jijf1l:;l~'U 
" ", I 

U,j ~ iT 'U 1 ~ l~ fJ~ u~ ii fI 11lJ 1 ~ 11Jl n w ,il nlll~'U t ~ 1'111 ijl~ 'U 'Cf111 n wyil iT 'U 'I11n V~ tViltl'Ufll:; 1~1l 

f111lJt~111l~lJ1W 8.8 fi1[\tlJfl:;~iji1 llJ~ ff1lJllm~lHmw~ ~~'J1'UtViltl'Uf1ll ~~t'I1 fJ1~~f111lJt 11 
u 



37 

afl)Jw~'tIf1-3f)1~~-3 (lfllllJ ,fdtJ'Vn!.:), 2536) l~h.J fl1~f1f1flfh"':)fl1rJlllmJ'U11'd .:)~iJrJlJ 
." I , 

1~~1~ lf1tJ1i~~lJ'1f1~lJ'4116r ~flfn~1':)lJ1~':)UIV1f1~91 fl1~ 1':)l'h i ,r-i1,:) fl1rJl'.l tlbiTW i~iiflll lfl ~m.J i'H d 

~" " ~ dGt.J. • #!!l I ~ G ~ ~~tJ~l~lJ91'Wfl1~i'1fncn 5 ().:) 10 'Wl'YI t'Wfl1n.:)mtJ1~tlfl'W ~':)flflm~lJfld1lJlnlJ1tl'\J'W 9l11H 

, , , ... '" 
"11-.1"\10 

• ;j'fli'1f1f1'1f1 11hn'W 90-100 fI'Ii'11 

• U'\J'WUfl':i':)911lJ111'\J'WllJfi'U1nn~.:) 
o <!I 

• ' mlJfI'H~dlJ'l 

• ~i':)~1'Ut~rJ'U1~~~~'U i~u~'1 '~~iJ 
" 

In'W 1 11 U~~fl11lJ'\1'W lull 'W '\J fI'Ivt'W 

l'tiln'W'HlJfI 

~'1" " " • n~ld'l t'H~'1""'Wll'l1 

• ti'lJ~d'H~mfl~'11J1mn'Will 

• ;j'fli'1f1fHfllJ1mn'W ill 

I fJI 0 QI' 

• Utld'lU'\J'W'\J1lJ~1\9n 

• fhljflml'Wln'W ill 
, ", 

• ~1'1 hh1'U!1tJ'Ut~'WYl'W~hYiu~'1'H~fI 
" " 

iJlJtn'W 111 U~~fld1lJ'H'W1Ull'W'\JfI'IYl'W 

1~1'Vhn'W'\1lJfI 

• n~li'l~'1l1mm.yh 

afl)Jw~'tIfNf)1~iJ'Utfl~tJl'U (lfllllJ ,fdrJ~ik 2536) 1~'Wfl1~flfltlfh"':)fl1rJ~iJtJlJlJ1tl 

lf1rJm ~1~ i 'WVlfI'I~'W~':)flU ~~1~~ '~rl'U~'1~'W i~,~'W~lI~flfI.ntJurim~.om rJ1'W fl1~1J'W.omtJ1'W .. 
l~flfl1~m)tlfh"':)fl1rJ'Vh 1~'H~lrJlllU'U'U 1,f'W m~ i ~.omrJ1'W1~'W 'Yl1'1'Yi fI'Il ~rJdl~m1i'1'W fffl1l1 'H ~ fI 
m~i~~m rJ1'Wl~fI 111c5f1'\JfI':)~lrJ91mfl t~'W~'W 11ifl1~1J'W.om tJ1'Wl~fl i ,r-i1.:jfl1rJu~ ·m~ .:jm~l'h i~ 
h'W1J'W~drJfld1lJl~d~flfld~ UlV1ff~llfflJfl 'H~fl1J'W~lff"'Ul~d l~'W'id'l'l~1~ U~d~flm~lJ~~rJ~'Yl1'1 

'H~fll~lJfld1lJl~d~'W ~ i~ U~~,j'Wiifl1~~~91.omrJ1'W'1fiJfl1J'WfI~n'U~ (Ergometer) l~fI i~ff1'Hi' 'U 

fl1~flflflfh"':)fl1tJ lf1m\l~l~ ~.:) i~i''Ufld1lJiJrJlJlJ1m,f'W n'W l~fI'I ~ltlii;j'fl '~lm rJ'U'H mrJfld1'1 l,f'W 

ff1lJ1~()1J'W i~'~11~~fl~i'W,j1'W ~~lijrJ'I ,rfl.:)J':)lri'W 'H~flU~UlV1i 'W,rfl':)'WfI'W i 'W~Vh':)l'W ~ff1lJ1~() 
., 

ii.om tJ1'W 1 ~~.:j i~ ffl1J1~() flfItlfh"':)fl1rJ i~911lJfld1lJ~fI'I tlU ljfld1lJ ff~fldtlll~ flfI.nrJ U~~V':) 
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m·H~'t..UHJ hiJnmJ1JH~~m::Hnn~l (Low impact aerobic dance) ~~:t~'Ufn':i 
.s ~ ,,"" , "i".k ,.% ~ ''''' <;- -'I ~ ''''' 

tmH)'U l11THfl11-3 lJfn':ifJfH'lJ1"l-3 rVl1 ~U'Yl111'U-3~:::ij~'lJ'U~'U~nH)~H11:l1 IlJlJfn':im::: l~fl~-3 IlJlJ 

fl'U ~':i 1fJurl~~mlWl11t~fJ1n'lJt';1 .,j' ijtYl1l1 ~ ijl1~-3'IJij-3 ~ff -3m" t~'U in n1':i6n1n 11 ~-3~,f1fJi' nlon 
IU tI cw 'U '" 

til oCt c.,,': q d QI ~ ~" " fffl1~'IJij-3':i:::'lJ'lJ 111 1:l1dfJ'U 1 1:l11~ n1:l1lJt'UijlJfl11lJU'IJ-3UH tm:::fJ-3t'lJ'Uf11':i tff':ilJff':i1-3f111lJij~'VI'U i 11 

.1 "" _I .k" i "'''''... i" " <;- '" '" e! lJ1n'IJ'Uijn1J':i:::f11':i11'U-3~1fJ ( 'U-31'U1~m1:lfln 'll'f11':it~'UlW l':iun'll''U~'U) 

~ T ~ ~ nnWllJlHJ ~1JnU1JWlHn~::unntJ~ (High impact aerobic dance) ~:::tlJ'Ufn':i 

.. " 
ijijnfh~-3f11fJu'lJ'lJ~mUij-3 i~ij,f1-311~~~n t~ij i M'i Nf11fJff1lJ1Hl'U 1ijijn9ft~'Ut.,j'ln~llJtUij i~ 

, , 
, , ~ ~ .c:), 0 .Q 

flJ1UllflnflN1::HJNfJ11IflU, fJ11J.JlHV1:: lUJ::fJ11J-3 (~lH nllfJff1:l, 2539) 

, " " " 
fllf11lJnff'lJff'U fl~,jijfJ'1':i:::1111-3 n1':i1-3l11 fJ1:::n'lJnnl-3,r'UUl9ln~1-3n'Uij~1-3 i':i m':i 1:::1l!,-3'1 U~1'Vl-3 

" ,"" " 4' 4 • .Q" dl ..:s'jlev "QlQl4!I" QI 

1'VI1U~:::~ 'U ij~t fflJ ij 11 ':i ijl1lJ 1 fJfI 1 llJ 11 fn ':i tfl 'U~::: ~ ij -3lJ 'll'1-3'VU 'VI 1 'VI-3 fffl-3 '11 1-3 fflJ ~ ff~ 'U ~ ':i ij lJ n 'U 

" .;, ... ,d"".k -'1.%" ,,,"",, .k""~,,,,,~,, 
~1fJ (Double support) 'U'Uflij 'll'1-3'V1t'VI1'IJ1-311'U-31:l-3lJ1()-3~'UU1:l1 U~1'VI1ijn'IJ1-311'U-3fJ-3 UJ'VI'U I~ 

.1 " .% ~ .II ,.1 "" !.r."" '" "" "" " ... 'JI , d 'JI ! fJn'IJ'U~'U~'U I tl 91-3 '11'1-3 'U 11::: fJ1111':i flff'U'IJ'Uij~nUfl11lJl':i1'IJ fl-3f11':i t~'U flij fI1tfl'U'II'l'1 'll'1-3'V1t'VI1'V1-3 

" QI Q.I ,: d ..4.Q d J t Jd ~ .Q d t J d 
2 '111-3 fflJ~ff~'Unll:::fJ11 tlJijt~'Ut ':i 1'IJ'U '11'1-3 'U n 11::: ff'U 1:l-3 111fH~'Ut':i 11l'U 'll'1-3'U l1lJfl i lJnl1lJ 1fJfl11lJ 

, " . 
11 i~ij,f1-3nn1'lfflJ Hff~'Um fJ ~ 11::: ()ij 1111lJ~ff fI1~'IJ ij-3fn':i t~'UU ~ 1 tm:::t.,j'l riffm~ '11 ij-3n n 1-3 

OJ 

, , '" ' ' '-'1 ... ,,~ .;." ~_I.s "' ... , ~ 
ijfJl-3 m~llJ 'Ul-3f1'Umllll:::UU-319l1lJfl11lJlffn flij fI1tlJ'Uf11':i1-3'11'1'1ff'UlfJ'1llJl':iijfJ'1 n()ij111lJ'U 

, JI I ", ,. " 

n1':i1-3l11 fJ1::: ~11l! -3~-3n11,r'U~t~'U f11':i 1-3 'U ijn1l1nU f11':i1-3iJ-3~1-31l1nf11':i 1~'U I9l Hnij,f1-3nt'ti'1'Vl-3 

" ffij-3.,j'l-31:lijfJ~'U 1l1n~'U i lJtfflJij u~i 'U'VIH'VIqlJ~U~1 ,rn1'11'lf11':i i~U,j-3'11'iJfl'IJij-3f11':i flijf)f'h~-3f11fJ 
I .Q ~ .c:..,. 4 d ~ tI ''1''ev ~4 .Q 

':i:::1111-3f11':it~'U, f11':i1-3l11m::: U1:l:::f11':i1-3 1~fJ()ijlmfl11lJt':i1tlJ'UtnWcy'( ll:::U'lJ-3 l~~-3'Uflij f11':itfl'U 

(Walking) ijfl11lJl~1 i~lf)'U 6.8 f)hllJ~':i~iji1 1m, f11';j~-3mfJ1:::(Jogging) ijfl11lJl~1 i~lf)'U 8.0 

-'I ~<;- ,.;, <;- .;. "" '" "'<;- ,.;, .1 ~ 
()-3 10.5 nl1:ltlJ~':il9lij'll'1 1m tm::: f11':i1-3 (Running) lJfl11lJt':i1 10.5 nl1:lllJl9l':i~ij'll'1 1m'IJ'U 1lJ 

, " 
4.2 Hann11BBmi1U.Jn1mnBq'tlJHrt (iW1i:lfJ ~wm~ll!J, 2530) ihf~nf11':itla11~ ~-3U 

rvfij~ ',nirivtnhrivt) 111 flij l~lJ~'U 1l1nfn';jijijnfh~~fnm'Ul'1' tl11111,rn 1l1ntl!lJ1W 

Y "t ~ ... I.Q J 0 Q.I I ,,~, ~ J 
'U ij fJ'1 U 1:l 1f1 fl fJ'll ~lJ lJ ';j lJ1 W lJ 1 n'IJ 'U U1:l::: 111 nf11 ':i ij ij n f111:l ~ f11 fJ-31 tI'1 U1:l 111 ~fI ijfJ'll ~ lJfI 11lJ fJ1n'IJ 'U 

1 ~ 'U1;h~ 'lJ 
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, ,J, , 
ff1'U11 'U,:j'Uij,:j 'H:jfllV 

n rm v nth ft-J mow;) 1'"h I ~ oft'J-n ft'lJ f) ij d 1,:j -u'ij v 3 -1 'U ~ ~~l'I1 d,:j ff\J fl111 11 ~ fll'l1 'YI fl -1 'U ~ . 
" 

i ~U1j:;m'jl'l1 i 'Ul1m1~V1nU'YI flfl 1,:j m 11 11:l'Ul11j 11 ~111 ~ m.hvmlJu~ ff:; fl1fl . 

4.3 ~fJ.,rUJ'tIf)-3fll1f)fJfJti1i-3f)ltJI~f)i['tIinn (fll'jflW111'11,:j1h:;1'YIffi'YIV, 2542) ff1111Ufl'U 
. . " 

n1 itJm'j ,:jflfll'jijijf1fllcl,:jfllvi'1m11 i'Ufll1:;~ij i,jil 

l'11' -Hlflflfl'U~'j 1Vr 1VU'j ,:j~ij;1~ m'Yn:;fldN~,:jfll'j 11:l'U i .u~,:j11,:jfllviimu 11 f1iJff ,:jfl11,jfl~ U1j:; . .. .. . " 
111 i 1l~,:j~fl,:jl'1N1'U 11U flfld1,:jtJ,:j 1l'UU~U~,:j1'Ul Ul"l ~m1l11:l'U fll'j 11 U mfl'U i~ 'U flfl11 1flU'U 111m1:l'U 

,.u~lflfl1l1m4fl i 'jfl fll'j i mHiv'U1i1flfl~1'~lJ~'U 1l1flfll'jijijflfllcl,:jfllVm1Jl'11 i-H14ij i 'jflU~1111j1V 
, ,jmml1'U~1,:j"l 'Ufl,:j11,:jfllVU1j:;l'11 i -H1flflfll'j flfl1ffU~ 11 NfllV11~ij i 'U ij-1V1:;~ff1flty~,:j11:l'U 

fl'Um1V~ij;1~ ff1111Ufll'j11:l'U11-1fl U~fllfllff ~lhjijmfll'j~'U11lJ 1'lf'U ,.u1~Uflfl 'ij ~fl'Um~v 

ff1lJ1HINfl~fllJ1m:; flflfltl1cl,:j f11V' ~~llJ,j fl~ 
.-

'Hft-J'iJ1nWU 7't11mj"l fl11lJU~,:jm ,:jfflJ\PW'Ufl-:j11-:jfllm1:l'U111 i 1Jff1flty 1m:;~111:l'Ufld1,:j 

~,:j i'U f11'j flflfltl1cl-:jfllV11~fllci'U f)W11~'j1:;~li1-:jfllViJ-:j '~u~-:ju H1~V-:j~fl ~1l:;11:l'U fln l'~lJ i ijfllff 

'I ~, '" d .'1 ,1, ~d 
l 11'jHf11mflflfln 111 UlJ1t1'U'U flijfl 

'Hft-J'J1nf'1l1h~'Y11WJ1'H1J~lJlJ17mj"l , 'Ul11j l~lJ ~fl m:;l~l:;m11 n~-:j fl~hl/fl:;-u,:j 1jlJ 

1J:;11:l'U~1l'11 i -Hfll'j'UVltl'Uij-:j,jijfl11:l'U' ,ji~'~~l'yh~fl1'j 1~'j 1:; fl:;-U-:j1jlJ '~m"'11 fl~1~11j-:j '~lJ1fl 
, d '" ~ d <!I ~ '<!I , ,J, ,.1'1 ~'1' & 0 

'U'UW:;lfltl1fl'U fln t11m1v'Umflfl"':;~fl,:jUU-:jmflflff1'U11'U,:j lJ l~ l'Ufll'WflVU":;flflCJflJfll111'j 'YI1 .. 
I" " I JI I 

i -H1i1flfl Vi ',j1~tI-:jflcl'llJl'f1 ij11fl1jfl-u' mm-:j ~,:j11:lW-m1iYV~ ijfln ijijfltl1cl-:jfllV tJ,:jfl11U'U' 'U flW1Viii 

fllm'j:;'YIUm:;U'YIfl m:;1~1:;m111'j~1~lJmj'U ll:;U~fl '~~lvfl11m :;1~1:; fll111'j ~11,:j 11clfl~1',j 

~-:ji-H-:jflfll11n11Uf)f)ij'Uflnflijfltl1cl-:jfllti 3 i1 ilJ,:j ijdNh~~llJ i'Uf)W1~i~fl11lJijfl'YI'U11:l'U 

i1 ilN"ll'lf'U 1-:jlJ1'j11iij'U U1j:;~mtl1'U'YI1-:jifl1j i1,:jflltl~fl,:j'~~cl,:j-:j1'UlJ1fl fll'j~l1'fl-:j11-:jfld'U1'U 
OJ 

" . 
mlll'11 i -H~cl-:j,:j 1'U ff1'j fl,:j 11lJfl',j ,)-:jU'U nfl'U fllm <U-:joU'U U 1j:;'j:; 1111,:jflU U <U,:joU'U m1J1~lJm111'j Vi 

dflV~lV i 'U,j~lJ1W '~U-:j~lJ '~11:l'U 'j:;V:;"l 

7urw 1~V1n 1ffff)u~~u(j~f)'1l~11lJ1n fll'j flijfltl1 cl,:j flltJ i 'U ~ fllfl 1ffr ij'U ~fl fll 1Jl'11'1-H 

1flfl~:;fl~1Uflfl l~~mlflfl 11~fl1jlJUflfl i~ ifltl~1' ,jucl'1fln1ci'Uf)l'fl '1 'U ~~iimfllffrfl'U ff1lJ1Hl 

m:;l'11'~ ~lUflfiW1iifl11lJfflJ\P W iifflJ'j'jtlfl1~'YINflltl~ U1j:;iifll'j 1Jfl~ijlJ11 ~ fllci'U f)W1f)~11:l'U 

,j'j:;~1 U~~lU flf)W1iifl11lJfflJ\P W1~1'~V,:j~fl 11~m~ ,:j1~lJ1ci'Uf)W1'1 11~"l fln 1ci'Uf)W1'1 'U~~ii 
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" " " 
fllf1lff! tl'W ~::'th 1 Mln~fJ'U~'j1tJ1~~llJfl11lJnm 'j ~1I~fl~Hti'U 'l'i'~ijltn1::ijflu ~Hl.l1fftJ\hIlCl:: 

• ~ u 

4.4 Blfll1;imrR~ilfrJ1HqRBBf)fha.m1tJ (f1l'jf)WlUl1nh::I'YIff1VItJ, 2542) i'UlJ1~m& 
~~ 1~ f1ltJfltl'Ullti 1 ,ji1m 11 1'If'U .f11tJl1 ~~Vl t1~lfftJ'\1 ~ t1t1~'U t1'U flU tI t1flf)l~~ f1ltJ~lfltJ't11t1~fll~ 

. " 
fl(11tJ1rJ'UmJflIn'U 1,j liitlijfllf1l'j~t1',jij t1th~l~tJ1l1~t1l1 Cl1tJtld1~ hlJti'U ~tl~ l1 Q~ tltlflfh~~f1ltJ 

OJ .,. .... 

'YI 'U 'YI fl tl 

,,~ .,j "" 
1. fl11lJr"flIl1'U t1tJ~~1i'j'jlJ~l 

2. fllflui~I~'Ul1~tl1~a-'U 

3. fllf1l'jl11tJ1 ~;r~l1 ~tlmtJ 1 ~ hjvt1Vltl~ 

y .... 
6. fllf1l'jl1'U1lJ~ 

.cl d I ~'.cl 0 GJ" 4 ::..cl 0 Q.I • 

7. 'tf'Yi~'j1'j1fl11140 flH~t1'U1'Y1 (ff1l1'jlJ~t1~tl1Q) l1'jtl 160 flH~tI'U1'Y1 (ff1l1'jlJfl'Ul1'4lJ 
. " 

ff11) fl1'j-W ~~fll1 ~tI'U tI'U 'j 1'U ~'U fllf1l'j -W'U "ll11tJ',j 11(1:: ,l,jfl1'j tltIflfh~ ~f1ltJ~ tI' tJVfl01tl1f1l'j 

" !'VI ri1-W'U V~ il,jl11tJ ~'U fl':h~::'~' ,j'Yi'UII'Yi'YIV1 M 't11f1l'j ~'j 1~fftl'U~1~ f1ltJIfftlflt1'U 

.. 
.. v ~ ~ JI 7- 1 

5.1 ~lU1fJtJ"lf)tJ1'tJB~flltJ Uu1~mfl 

f/5 Yi'i HCJJti-J (2529) ffmlll,j~ tJ'U Iii tJlJ fflJ'j 'j fI.f11'Yi'YI1~f1ltJlJ1~~ 1'U '\.ItI~-W flI~ tJ'U 'tf1tJ fllQ 

15-17 tJ mtJl1~~flu1JflI~'UII(1::flU 1Jfl~~mtJ1:: l~tJi ~fflJnflm'YiflU ~'Utltlfl91I~'Uff ~ff~lrJ'U 
~ . 

Iflwcr1i'Uf1l'.iu1i~fl~lJlrJ'U 4 fl~lJ fl~lJCl:: 10 fl'U fl~lJ~ Illfll~'U~1tJfJ~'j1;'Yi~'j 60 l,jtl119i'U~ 

'\.ItI~fJ~'j1f1l'jI~'U111i'ilt1~~~ mjlJ~ 21Jfl~~!'VItJ1::~1tJfJ~'j1;'Yi'il'j 60 l,jtl119i'U~'\.ItI~fJm1f1l'jI~'U 

111i'ilff~ff~ milJ~ 31JflI~'U~1tJfJ~'j1;'Yi'il'.i 70 l,jtl11~'U"'\.ItI~fJ~'j1f1l'jI~'U111i~ff~ff~ IICl::flrilJ~ cu q q cu q q 

4 1Jfl~~~1tJfJ~'j1;'Yi~'j 70 l,jtl119i'U~'\.ItI~fJ~'j1flUI~'U111i'ilt1~~~ l'Jflfl~lJ1JflIrJ'UnCl1 30 'U111 

IrJ'Unm 8 d',j~1,.r d',j~1,.r(1:: 5 1'U 't11f1l'j'YI~fftl'UfflJ'j'jflm'YiVflflf~ U~1'\h~(1~'~'il1flf1l'j 
'YI~fftl'UlJl1Ifl'j 1::,.rfi1'Y1Hffi1~ 'YilJi1 fl11lJ~'U 1 m1~\lW::111l'iJtilJIPl1 hju~Mh~ti'UtlVNij 

-wmhtiqj~'.i::~lJ .01, fl11lJ~'U 1m1~'\.Iw::1111~flmtJIPl1'\.1t1~fl~lJl~'U 60 l,jtl11~'U~ lI~fl~HtlV1~ij 

-wtJ~htiqj~'.i ::~'U .05, fJ~'.i 11~'U 1111 'il'\.lW::~fl'\.ltl~l'Jflfl~lJCl~ M t1th~ij-wtJ~htiqj~ 'j ::~'U .01, 

" 'llTrnJfl'\.ltl~fl~lJl~'U 60 l,jtl119i'U~ Cl~(1~~lflt1t1'Ullfltlv1~ij-wmhtiqjl1'j::~'U .05, l,jtl11~'U~1'\.1~'U 
. " . 

1'U flri lJ 1~ Il1 tJ1:: 'l'i'~ fftl~ fl ri lJ (1 ~ Cl ~ 'ill flt1 tI'U 1Jfl tlV N ij -wtJ~hti flll1 'j:: ~ 'U .01 t'h'U fl ri lJl~'U 60 q q IgH q 
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1tJ{J{1~'U" "~"~'illfln{J'UNfl{)rh~ihrV~ht>lty~';j ::~'U .05 1m:: fflJ';j ';j ()fll'VW1';j ~'U{J{Jfl~l 'il'U~ ~"l~ 

l'¥iv'U';j::l1'h~nv'Uu"::'I1"'~fll';jNfl L'UmhA~mVl:: 70 1tJ{J{1~'U" 1m::fl~lJ1~'Uff{J~fl~lJ i:irh • •• 

l~lJ~'Umh~ij'l1mht>lty~';j::~'U .01 ff1'Ufl~lJ~~mVl:: 60 1tJV{1~'U; ij~11~lJ~'U{JV1~ij'l1mht>lty~ 
';j::i'U .05 

ipn n7tyfJ1.J:nW'tfO (2543) fffllJl1mV'U1'¥iv'U';j::'\1':h~1~'UUV hiJm1'U'UlJ1VLYWfl'UU'U'U 

UHm::U'Ylfl~l~ij~{Jffm';j()fll'VfYl1~fllV 1~Vfl~lJ~1mh~ltl'UiJff~'I1W~L'U'I1{J~fl'ilWl'1 mv 18-
" u q q 

22 tJ~ij"l'\Jfl1'Vi~ ~1'U1'U 40 fl'U hWL~~fll';j~'U~ U-U~ltl'U 2 fl~lJ fl~lJU';jfl1tl'Ufl~lJU{J hiJfllJ1V 

1'YlV fl~lJff{J~ltl'Ufl~lJu'U'Um~m::U'Ylfl~l Li'nm~1'U1'U 10 fftJ~l..r"l":: 31'U"l":: 45 'U1Yi l'll 

fll';j1~fflJ';j';j()fll'Vi'YlHfllVml~'Yl~"V~ 5 fftJ~l..r 1m::'I1"'~fll';j'Yl~"{J~ 10 fftJ~l..r U~1l'l1~mlJ1 

l1ml::..r'Yll~ff(\~ 'Vi'U'1l fl~lJL1V hiJfllJ1t/lvw nV'UfllHl~"V~ 'I1"'~'Yl~"{J~ 5 fftJ~l..r U"~'I1"'~ • 

. . 
Q.I • QJ I dQl 0 Q.I d Q.I' 0 , Q.I 

'ilm V1'UU~flm~fl'UVV1~lJ'UVfflflty'Yl';j::~'U .05, fl']lJUHm ::U'Ylflm fl{J'U fll';j'Yl~"V~ '11 "~'Yl~"V~ 

5 fftJ~n..r U"::'I1"'~'Yl~mN 10 fftJ~l..r ijij~';jlfll';j11i''U111 L 'il'\JW::ifl fl11lJ~{J'U~11tJ{J{1~'U~1'\JiJ'U 

ffm';j()fl1'Vifll';j ~'UV{Jfl~l'il'U \1 ~~~'\JW::~'U ~m Vl'U fl11lJ~tJV~ fl11lJU ~~11 H'\Jl 11":: ij~';j lfll';j 11i''U 

111 L'ilff ~ff~'\JW~~'U ~m Vl'U U~fl~Hfl'U {JV1~ij'l1V~1t>lru~';j::~'U .05 U"::'I1 "'~flU 'Yl~" {J~ 10 
~ • u 

~ .1 '1 ~ , d.QI 0 Q.I d Q,I 

l'VilJ'\J'U mflfl11fl']lJ 11 ';j ~m::11 'Ylfl~l{JV1~lJ'UVfflflty'Yl';j:: ~'U .05 

ff~rr n 11W T fJ~ 1fI1J (2544) fffllJl~"'\JV~fll';j{JVflfh",~ fllVtJl'U fl"l~~ {Jfl11::fll';j1n~ ,~ t) 
,tI , I 

'UflV'U 'il1fli''U'\J{J~ 1 "-1~'U~~ i" 1 tJ1 tJ';j~'U L'U ~Lmui'YlvYi hj'~{J{Jflfh"'~fllV{JdHfflll1fflJV l~v 
~ ~ u 

fl~lJ~1Vdl~~UllJ1fffl'l:11~1'U1'U 62 fl'U ('lflV 26 fl'UU"::'I1W~ 36 fl'U) ijflU1~flU1tJ~V'UUtJ,,~ 
• u 

fll1:: flU 1n~ , ~ t)'U flV'U ~1fli''U i" 1 tJ 1 tJ ';j ~ 'U 1 tJ~ V'U 1Yi v'Un{J'U V{Jflf11'" ~ fllV '11 '" ~ {J{Jflf11"'~ fll V 

't1'UYi 1m::'I1"'~{J{Jflf11"'~fllV 2 i'11lJ~ 1~V"r~1.,jl'i1lJl~v~'U~mVl'U1tl'Un"1 30 'U1Yi ff';jtJ'~';h 
~ . 

o '" '" .1 "i1.1 "'" " fll';j {J{J flfll"~ fllV';j ::~'Uu l'U fl"l~( fl11lJ1'\JlJ'\J{J~ fll';j u'U 50 1 u {J';j 1 C)f'U ~ '\J {J~ fl11lJ fflm';j () \1 ~ ~~'\J V~ 
II • 

fluLi'V{Jfl~l'il'U'IJ{J~'l.Jflfl"'I1'U) 1tl'U11"1{JVHUVV 30 'U1Yi 1tl'U ltJ';jumlJYimm::fflJ~{Jfl1';j 
• • II 

-ll {J~ fl 'U 1';j fl '11" v fl1i1 {J~ 111l'il ~'U ~ 'U l'U {J ~ 'ill fl ,~ l'll L,r1 n~ fll1:: fl11lJ 1 fl ~ Vfl~ {J fll';j 1Y4lJ;J 'U 'II V ~ 

{J'4\!" ijff';j:: 1m::';j::v::n" 1 {Jdl~ U {J V 30 'U lYiij tJ ';j:: ff'Yl ti fll'Vi 1 ~ V~'Vi {J~ {Jfll ';j 1~1 ~mty'Vi "'~~l 'U 'II {J~ 

i'IJiJ'U 1 tJ ';j umlJrl'1jtJ';j:: lv'lfuL 'U flU L ,rfilU'U::U l~{J'l.Jflfl"~{J Vflf11"'~ fllV '~ff~llfflJ{J ~~fl11lJ 
'\1lrm::~'UtJl'Uflm~rl' 'il:: i~ff ~~" L ,r1nflij'U~';j lV L'Ufll';j l~lJ~'U'IJ{J~{J'4\!"ijff';j:: ~~ltl'UiJ 'il ~m ~V~ 
~{J hfl'l1"{J~1i1V~111 L'il~'U~'U 
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.dl Q.I Q.I d' , 1V.r::::t. jJ .r::::t.d. 

qmn <JflJ.j (2545) fff)lJlf111lJfflJ'VfU1i'j!:1111~fl11lJffl1J1'jtlm'HlmHlf19H'il'W "l ~ ~flfl1rJ11i 

~mrJl'W '\Jfl.:jflflffll'j 1'W f1 tl'UfI'j 'j'll'U m'j lf1rhm'j 'l'l1.:j 1'W'\J fl~111' 'ill ~wlli' ~lfl~fl~1f1f111lJuth H'W 

'\Jfl.:jt1mlm'jl~'W'\Jfl~111' 'il ~~f)~mi1fl~1.:j~' ~ liJ'WiJff~tJ1tytyl,jrucYi~ ll"!:1JfI~lm'\Jfl.:j~Wl"1 

~1'W1'W 120 fI'W ll,j~f)~lJfllQflflfUiJ'W 3 f1~lJ"l~!: 40 fI'W l'Jf)f1~lJll,j~liJ'W 'lI'lrJ 20 fI'W ll"!:l1tY.:j 20 

fI'W lf1rJ~f1~lJ~ 1 '1h~fllQ 20 (i~ 29 tJ, f1~lJ~ 2 'lf1~fll~ 30 (i.:j 39 tJ, f)~lJ~ 3 'lf1~fll~ 40 (i~50 tJ . ~ . 

lf1rJ' ,rVlf1f1~lJi.:j-w 1m! f1 lf1th'W ff.:j 1l~!:1f1t111'j lf11'j L~'W 111 ''il'\Jru:::~fl Vilf11'i lf1f1'i 'i 'lI'U f11'i . . .. 
Vil.:j 1'W'\J fl-:J 11 l' 'il~ 1rJ1f1 ~ fl-:Jlf1f111lJ 11 tJ'j H'W '\Jfl-:Jt1l1'jlf1U 1~'W 111' 'il 11~ 11f1 fflJ 'i 'HI fll'YiflU ~'U 

flflf1c)fl 'il'Wff ~1¥fI~1rJlli ~m Ul'W '\J fl-:J flflffll 'j 1'Wf1 -W 1,j' fllJ"lJ 111fl 'j 1!:,.f 111ri lfflJ tJ 'j!: ffVl i ffl1 fflJ~'W n .. ., .. 
.:t 0' Q.I I Q.I.c::t. V .r::::t.~ IV rI Q.I d. 

'\Jfl-:Jl'YiU'jff'W 'Yi'U11 fflJ'i'itlfll'Yim'i 'il'Uflflf1CJ11 'il'W ff ~ffflfl1U11i 'ilm tl1'W '\J fl~flflff~ 'j 1'W fI f)'UfI'j 'j'll''W .. . 
f11'j'l'l l-:Jl'W 'tJ fl~ 11 l' 'il~ 1Ulfl ~fl~1f1f111lJ11 tJ 'j H'W 'tJ fl-:Jfl~ 'j If)l'j l~ 'W 11 l' 'il ijri lfflJ tJ'j!: ffVli 

Q.I Q.I 0' I Q.I , d. Q.I 0 Q.I .c:t,.r::::t..d Q.I 

ffl1fflJ'Yi'W1i lVl1f)'U O. 72 m.ll~lJ'Wtlfflf1tyVll-:Jfftl~VI'j!:fI'U .01 

'/.J,m~.J1 Fr'J1J.ji'PlJnJ (2548) flmmmtl'Ul-¥itlmm'tJfl-:Jm'jl~'W11'U'Uff::fflJ lm:::ll'U'U~fllafl-:J 

~ij~ flfflJ'j 'jtl fll'Yi YIl-:J f11rJ1~U1tl'U ~'tJfi 1'Yi'\J fl~l1 tY-:Jlt1'l'lH 1'W ~ij'j!: fl'U lfl ~ fl'W i 111fl flf1fl 1 ~~ f11t1 

" «9 ~I 0 , " , """ ::'I 0', 'WfltlfllQ 45 tl.:j 59 lJ 'il1'W1'W 40 fI'W 'lI'fflJ'i'itlfll'Yif11'j 'lI'flflf)9H'il'W"l-:J~<pJl'U'W1f1rucn 'Wf11'j 

U,j.:jfl~lJ flflfUiJ'W 3 f)~lJ f)~lJ~m1-:J liJ'Wf)~lJfl1'UfJlJ ~1'W1'W 15 fI'W ~hliJ'W;l~tJf1~ f)~lJ~fffl-:J 

liJ'Wf)~lJl~'Wff:::fflJ ~1'W1'W 11 fI'W lf1rJU,j.:jliJ'W 3 'lf1-:J"l"!: 10 'Wl-¥i tlfl 'lf1~1~1 10 'Wl-¥i 'lf1~ 

f)m.:jl'W 10 'W1-¥i lm!:'lf1~1~'W 10 'W1-¥i ff:::fflJ 30 'W1-¥i~fll'W 31'W~mytJ<pJ1,.f U"!:f)~lJ~ffllJ liJ'W 

f)~lJl~'W~fl1afl.:j ~1'W1'W 14 fI'W lf1t11~'Wu'U1J~fl1afl.:j 30 'Wl-¥i~fll'W 31'W~flfftJfll,.f ffl11i'1Jf1~lJ~ 
"" " '" «9 AI o'oJ 0' '" """ fffl-:Jlm!:ffllJ lfl'W1J'Wfflt1'Yi1'Wfl1t1f111lJl1'Wf1'tJfl-:J.:j1'W 65 tl.:j 75 llJfl'jlCJI'W~ '\Jfl.:jfl~'j1m'jll1'W111 'il 

"l-:J~fI , ~11~1~1'W 1'W 10 fftJfl1,.f Vilm'j'Ylflfffl1JfflJ'j 'jtlfll'YiVl1-:JmrJ1~tl1ti1J~'\Jfll'Yiflfl'WU"!:11 r;l-:J 

m'j'Ylfl~fl.:jff'tJfll,.f~ 10 1l~1-Wl~~1J111m1::,.f'Yll.:jff(i~ 'Yi'U';h l1r;l~m'j'Ylfl"fl~ 10 fftJfll,.f 'Yi1J'j, 
~ 

l1-:JffllJf)~lJ ijfflJ'j 'j tlfll'Yif)U' ~flflf1qfl 'il'W "l-:J~fI t1l1'ilf11'i 1~'W'\J fl~l1 l' 'il 'tJru!:~ f) fl11lJfl'W 1 ~11 \9l 
~ . 

fl11lJ ~tJ flfl fl11lJ Vfl'W ~ 1 fl11lJ flfl 'Yl'W '\J fl-:J f1 ~ 1lJ1 U fl11 'tJ 'W U~!: '\J 1 ll~ f)~ 1-:J tl'W fl~H ij'11 tlffll'i ty-¥i 

Q.I .c!C _~ do I" .cd ~ d. 1" "" , 
'i::fl1J .05 llJfl1lJ'itl1JL'Yltl'U'i1t1f1 'Yi1J11 fl~lJVlmH lJfflJ'j'itlfil'Yim'i 'lI'flflf)9H'il'Uff.:jffflU\9lf)~1.:j'illf) 

cv CII cu q 

, ,J/ J/ 

f)~lJ-¥i fffl.:j U~:: f)~lJ-¥iffllJ l1.:jU fflJ n tlfil'Yi m'j, ~flflf1c)fl 'il'W "l-:J ~fI 'j ::wh:m~lJ fffl.:j U":: ff1lJ ili 

lll1f)~ 1.:j tl'W U~!: ~1utJ'jth'W' 11 \lj'\Jfl-:JfflJ'j'j tlfil'Yi'Yl Hmtl1~tl1ti1J~'\Jfil'Yi flfl'UU"!: 11 r;l ~ m 'j 'Yl fI" fl-:J 
~ . 

10 ff'tJfIl,.f'\Jfl ·ni.:j ffllJf)~ lJ ijfl11lJU\9lf1~V.ltl'W fl~l-:J ij'11 tlfflfiruYll-:J ff(i~-¥i'j !:~'U .05 • u 

.. 
.oC:iICVqq "7 ' AI 5.2 HWJtJlJrllftlJ1'fJB-3 'UAHu'I~mff 

ICJf~d tJfI (1991) 'l'l 1 f1 Uflf)lJ 11~ tI~~~ lnfl 'illf) fl11lJ 11'11 f1 ~l~tI'J,j' fl.:j tl 1J 'j !:tI:: 11~ l' 'W 

fflJ'j'jtlfil'Yim'j'~flflf1c)fl'il'W11"'.:jflflf)fl1"'.:jmtl (Excess post-exercise oxygen consumption l1~fl 

EPOC) , 'W~mY.:j lf1 til 'I1'u~"!:fI'Wflflf)fl1"'-:Jmtll'Jf1f111lJl1'11 f1U~::U~~!:fl11lJl1'11fl iliVil 1 'Wl'W 
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~ ~ 

(Peak oxygen uptake) h~t~'Yltl.:J 'HU 850 ;)h~", 'OlfltT'UU'tJ'Vifl~lfll'ji~flflfl9fl'O'U~'U!l'UU"'~ 

fll91'j1fll'jl~'U'lJfl.:J111i'O'j~"d1.:J 10 ~.:J 45 'Ul'n'l1tl.:Jfll'jt1.:Jifl ~lfll'ji~'Yltl.:J.:J1'UU",~fll91'j1fll'jl~'U .. ~ 

'lJfl.:Jlh l\l 'O~1" fl~N~fllij fl.:J '0 'U m ~l1.:J~lfll'j i ~flfl fl9fl 'O'U fltltJ ri~l~'U ::q'U ~.:J'I1 fJ" 'YltJ '":h i~ ij 
OJ .; • . ~ 

, ,~CV 0 Q.I.:1 Q.I , 0 Go" Q.I Q,J Q,I 

fI 11lJ 11191 fll91HflUl.:J lJ'U fJff1f1 W1'I 'j~" tJ .05 'j ~'H 11.:J fll 'j fl fl fl fll'" .:JfllfJl91 flfl 11lJ'H 'U fl1'l.:J fffl.:J 'j ~"tJ 
" .. ~ 

Lm~ 1~~ 1fll'j i ~flflfl9fL'O 'U 'H tl.:J flfl flf11"'.:JfllfJL\l ~ fJ( ri1'UL UfJ~11J 'U lJ 1191 'j j 1'U) ijT11~ .:JiHl fl 30(17) 

u",~ 36(13) ;)1",'0'" 'lJfl.:Jfl11lJ'I1tTfl 40 11"'~ 60 ltJfl{lci'U~ 1911lJ~1~tJ 
OJ 

ff'J1'I-J U"~f1fJJ~ (1997) ·thfll'Jffmnl~fl'l11f111lJ1UJ'U\91H'lJfl.:Jlf1 ~fl.:J~i ~i 'U fll'j tJ'j~lllW 

~lfll'ji~'Yl"'.:J.:J1'U'j~'H11.:Jfll'jflflflfh"'.:JfllfJ 3 ItJUtJtJ~fl fll'Ji~ fll'jl~'U~ lm~fll'j1l11LVl11"fJi,r 

~'HtY.:J~1'U1'U 31 fI'U mQm~fJ(ri1'UlrlfJ.:JltJ'UlJ1\91'j!1'U) ~fl 22.6(5) iJ mff1ffl1fl'jll~"'~f1'U~fl.:J')'h 

fll'j 1'1" fffltJ 'I11~ 1fll'J i ~flflfl9fl 'O'U ~.:J '1" i ~fflJ fll 'j ~ 1m ffi''U (Regression) 'j ~'H 11.:J ~lfll'j i ~ 

'Yl"'.:J.:J1'UtitJfl~'j1fll'j 1~'U'lJfl.:J111 i '0 i'U fll'j yh'U1fJfll'j i ~'Yl"'.:J.:J1'U 'Olfl~ 1fll91'j 1fll'j 1~'U 111 i 'O'lJfl.:JU~ 

"'~'l.JflfI'" ~mfl1'ji~fJtJ'j1flfJ111f1~fl.:JtJ'j ~lllW T11fll'j i ~'Yl"'-1-11'U fl1'U 1W ~1 i 'U~i-111"'~ ~1~'U ~ -1fl11 . ~ . 
T11'O~ -1 11~titJ~1l11L Vl1 i ~T1 Wl1fl11T11'O ~ -1 ~-1tT 'U ~-1 ff~tJi~11 i~ijfl11lJLYifJ.:J~H ~flfll'Jfl1'U 1W ~ 1 

~ 

fll'j i ~'Yl"'-1.:J 1'Ulm fJtJl Yi fJtJti'U 'j ~fl11-1fll'jflflflfh", -1fllfJl1-1 3 I tJu tJtJ 

H}~nff (1997) 't11fll'ji~fJ1~fl-1 fmfll'j 1~'UUfl h ufllrlfllm fJtJ1YifJtJtitJfllfJtJ~'Hl'm"'~fllj 

i-11'11fJ1~~ij~fl;'Yl'O'JU"'~I'O~fI~~flfll'jflflflfh"'-1fllfJ m;lJ~1fl~1.:Jl~'UtTfll~fJ'U 1m" 5 U"'~lm" 6 • 
~ 

1~'U'lnfJ 9 fI'U lm~'I1tY.:J 17 fI'U 111.hl~'Ufl~lJ'l"'~ 13 fI'U l1~fffl.:Jfl~lJflflflfh"'.:JfllfJfl~lJ"'~ 20 'U1Yi 
~ ~ 

~flfli'.:J u",~llfl 1 ~.:J 2 fli'~~flff'tJ"1l'll~'Unm 8 ff'tJ"l'H ~mfll'ji~fJ'YltJ11 i~ijfl11lJU~fl~Nti'U 

i 'U 1~ fl-1'IJfl.:J;'Yl '0 j m\~1 'O\91f1~fl~1~ijtTfHhfit.y1'l1~ ffil~ 

tf-J lW~f1fJJ~ (2002) i~ffmnfll'J i ~'Yl""H1'U 'j~'I111.:Jfll'jflflflfhtl~fllfJ 1 "fJfll'j;J'U ~m fJ1'U 

~1tJijmYitJtJtitJfll'J;J'U~mtJ1'U~1fJLVl1 1"m~'UtTfll~tJ'U~1'U1'U 24 fI'U 111l1U~I~'Ufffl~fl~lJ fl~lJ • • 

i1 " d i i1 • d d '" ... 
lJ'U"1fJfl11lJl'j1 'Ufll'jlJ'U 40, 60 lm~ 80 'jfltJ~fl'U11'1 fl11lJl'j1"'~ 10 'U11'11m~fl1tJfJlJfl11lJ'H'Ufl 

H~ 50 1191~ ~lfll'ji~flflfl9fl'O'UfI~~lm~fll91j1ri1'Ufll'j'l11fJi'O (Respiratory exchange ratio 'H~fl 
~ 

RER) 'O~ tI fl1" 1'1 flfl i' ~ 'IJ fl.:J fll j fl flflfl1 "'.:J fllfJ ~ 1fll'J i ~'Yl "'.:J ~ 1 'U tI flrl1'U 1W 1" fJ fll'J i ~T11fll'j i ~ 
OJ • OJ 

flflfl9fl'O 'U ~fI~~~ flfl1'j 1 tJ~ tJ'UU tJ"'~1'I1~llJU 1'ItJ fl ~cJ1lJ ~ i ~ '0 1 flfl~j lfl1'j 1m fll tJ~ fJ'U n 1C)1 ~.:J ff1lJ 1 'j tI 

't11 i ,r1'lj1tJ~.:Jfllj i ~fI1{ltJ l~I"'j~lm~ i 'lJ11'U'j~'I111~fll'jflflflfh"'.:JfllfJ ~,mfll'ji~fJ'YltJ11 'Yl'" '1.:J1'U 

u"'~fll'ji~fI1{ltJifll"jI911rlfl;J'U W fl11lJl~1 80 'jfltJ~fl'U1Yi lllflfl11 40 'jfltJ~fl'U1Yi ri1'U 

fl11lJl~1'j~ldl~ 40 titJ 60 'jfltJ~fl'U1Yi Lm~fl11lJL~1'j~'H11~ 60 titJ 80 jfltJ~fl'U1Yi i~ijfl11lJ . ~ 

U\91fl~1~fl~NijtTmhfit.y'j~'H11~ fll'jU'U ~mtJl'U~1fJijmm~IVl1 ri1'U fll'J i ~i'IJl1'UtT'U i~ijfl11lJ 
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Uflf)~l~ti'U h'\ f11'.i~'UA1Ufl11lJ!~1vf~'ff1lJ'.i~~'U ~~'ff'.i1J1A':h f11'.i~'U ~f)'j U1'U~fl11lJ1~1 80 '.i{)'U • 
~{)'U1n'ff1lJ 1'.i \l 1 ~'Vl ~~~1'U 1 AlJ 1f)~~fI'.i~11',h~f11'.i {){)f)fh~~f) 1UA1Uf11'.i ~'U ~f)'j U1'UA1fJii{)U~~ 

1..;'1 U~~ 1~ijfl11lJUflf)~Hti'Umh~ij,rfJ"hflW~ijf11'.i i ~ii{)11~ij1..;'1 i 'U f11'.i ~'U ~f)'j m'U u~~ij~m~{) .. 
f11'.i i ~fIl11 'U 1 mfl'.ifl 1 'U'UW~{){)f)fh~~f11fJ ~'.i~~'Ufl11lJij,rmhflty'Vl1~'ffi1~~ .05 

lfJm{U~:: lfJJJ'UI'r/{){ (2006) .... hf11'.il~fJi'U1~{)~ f11'.i'~'Vl~~~1'UA1Ul1hh~1'U~Ui~""h~1'U 

'Vl~{)lJti'Uf11'.i 1~'U' 'U~~ijm1~ 1 '.ifla1'U lf1 fJiju'U 1~fI~ ';h fI'U "11'U mf)' ~l1m{)ti'\1'U1fl{)lJYi11~ij{ 
~ ~ 

JI I JI , 

1'Vl'.i l~'.i~~'Un~f)'j '.ilJ'Vl1~f11fJ~{)~fI'U milJij~ij'U~l~~l ~~';~'fflJ~~i1'U 1 ~';h f11'.i 1~'U\,h~~1YilJf11'.i 

, ~'Vl~~~l'Umf)f) ':hJ~vh~l'U ~~1nflu'U 1~fI' 'Uf11'.i~11i1'U~1'Ul~fJ 1i1'U ~mJW~~tHfllni1~1'U' 'U 

..: <!I," 0 " ~ tI, do QI .C\ ~ 
U'U1f1~ (The vertical work station) flij 11f1'U'Vl1~1'U11'U1fl{)lJ'Vl11~ij'.i 'U~W~'YIfll~~lfl'U'U'Ulfl'.i{)~ 

.e. ,do QI d .J ~ jlo c:, 1~ <!I 
lfl'U ~f)~'YIfll11'U fI'.i ~fI'Ufl11lJ!'.i1m 'Vl1~1JflfI~ C)f~lU'U rj'Vl1~l'U 'U ~ fl~lfl{)'U~~{)fll1m (Sedentary) 

. ". 
~1'U1'U 15 fI'U 1i1'U11ru~ 14 fI'U U~~ 'll'lU 1 fI'U (mum~U 43 ± 7.5 11, ih11,rfllll~U 86 ± 9.6 .. . 
nl~f)i'lJ; ~1~'ll'ijlJ1~fllmll~U 32 ± 2.6 kg/m 2) mU'~lfl~{)~iiijlf1'Vl~'Hl'U~W~~f) lf1uu-u~lil'U 
,~,~o "e!o QJ • .ao " ~ tI Clo , 

2 f)~lJ fI{) f)~lJ'U~'Vl1~l'U'lJ'Ulfll{)'Vl1~l'U f)'lJ f)~lJfJ'U'Vl1~1'U11'U1fl{)lJ'Vl11flij'.i~W~lfl'U'lJ'U~f)~ u~~ 
II q q cu 

Vl1fll'.i,j'U.yjf)~m.!~~1mfl~ij~1f1~lij~rl1h~f)ij'lJi1~fllU (Dual X-ray absorptiometry) 'Vl'lJ',h ~1 

fll'.i'~'Vl~~~1'U~W~J~Vl1~1'Uij~1 72 ± 10 nlmlfl~{)~~{)i11lJ~ 1'U~fl.!~~1~'U1,jl'h~1'U1,j~ 

fl11lJl~1 1.1 ± 0.4 nhllJfl'.i~iji11lJ~ ij~lfll'.i'~'Vl~~~l'U 191 ± 29 nl~ufl~{)~~u~11m ~lm~fJ 

~1~lJ~'U~ij~fll'.il~'U1,jVl1~1'U1,j ij~lfll'.i'~'Vl~~~1'U"l~f)--j1J~Vl1~1'UUti1~1~fJ1 119 ± 25 nh 

Ufl~ij~~iji11lJ~ ~~'ff'.i,j'A--j1 ~lJ~vh~l'U \lfllt'YI'UA1fJfll'.i 1~'U 1,j .... h~1'U 1,j f)1'.i' ~'Vl~~~1'U ~~ . ~ 

"l~~'U 100 nl~ufl~u~~ui11m ~11JflfI~~ijm1~ hfla1'UU'YI'Ufll'.iJ~""h~1'UA1fJfll'.i1~'Un1~1'U 
1i1'U'.i~fJ~11~1 2 ~~ 3 ~~ llJ~~u11i1~l'U ~~n1hnl~~fJA1'U'fflJ~~'Vl~~~1'Ulnfl{)ti1~~{)1~U~ ij 

" 1{)fll'ff~flih11,rf)1A~~ 20 ~~ 30 fn~f)i'lJ~Ull 

ft'fI'"Jf}ef ll~::f1fJJ:: (2006) ffm'l11~fJ1ti'lJfll'.i 1~'U' 'U fl11lJ11,r f)'j~~'lJ~ 1~"1 ~m-l~~{)'lJ'ff'U ij~ 
'Vl1~llJU'YI'lJij~cMlJ lf1fJ,..rm'ff1'ffiJfI'.i~1'U1'U 16 fl'U li1'U'll'lfJ 10 fl'U u~~m.1J~ 6 fI'U mmll~fJ 53 ± 9 .. . 

" . 11 lf1fJ;]'UU mn1fll '.i'YIfl'ffU'lJ111~lm ~fJ~U~fl11lJ11,r f) "l.:.l ~fI~ {)~fl1'.i'YIfl 'ffU'lJ'fflJ'j '.i \lm'Vl'YI1~ fllfJ 

4Q,1 IQlI Q,I ~ 4:i QI 0 .C\Jt, d 
1'Vl{)flflf)~lJfl1UfJ1~ 11~.:.l ~1f)'U 'U 2 \l~ 7 1'U ~~'YI1fll'.i'YIfl'ffU'lJfll'.i lf1'U1'Vl U111fllfl11lJ1 '.i1'ff ~'fffl~{)~ . ~ . 

" , QI Qld Cl Q,I 0 

Ufl~~1Jflfl~ (Incremental treadmill walking test) 11~~~1f)'U'U{)f) 2 \l~ 7 1'U ~~'YI1fll'.i'YIfl'ffU'lJfll'.i 

1~'UU'lJ'lJ~lJmllJ';1uti1~1i1'U 3 mllJ '..r1~'U~fl11lJl~1Uflf)~1~ti'U tl{) 70, 80 U~~ 90 1,j{){1~'U~ 
. " 

~U~fl11lJl~1"l~~fI li1'Ul1ft1 30 'U1n 1~{)111~1~~~u1,jij fl{) f)1'.i'~UUf)C]h~'Ui'Ufll'.ilm~mty 

'Vl~~~ 1'U, 6fl '.i 1fl1'.i 1~'U ~U~..r 1 h , fl111J 1 ~lJ'Ir'U~U~f)'j fI U~f)~ f)' 'Ul~UfI , fIln 1 Uft1ij'U 

(Catecholamine) U~~ ~lfl111Jl'\1~{)U (Rating of perceived exertion 111U RPE) U~~'ff1m'.i\l'ff~,j 
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J:H'lf)n1~v1~'h m<H~'U~':i::~1JrldllJ!~d 80 !tlij{!cM'U~ '\Jij'lrldllJ!~d~'1t!~ ijH,,'hf':i::1J1J 

i 11" !iV'U!1Cl::tl Bm VlllJU'YI1J ij i1cuml1'11'U 1 ~~~ t!~ 

I~'U 

0" A 
fll'H)~flfl1"-3fl1f.11'Yi~"1'IJf11'Yi 

mllt]lJ'i~illm1mflJnrf 64 fl" 76 n]ail.rtJ' 
lIfJ"v~1mmlJJH'J7i1~"if~ ti1tJml130 mn 

r .. ·· .. ·· ··1·i~·i~~·~~·~~·~······· .. ·! i,! .... ·.·.·.·.·.·.·.~ ..... ~.·.· .. ·~.·.·.·.~.· ..... ~.·.~.·.· ... ~ ..... ~ .. , .... ~ ..... ~ ..... ~ ....... ~ ..... ~ .... ~ ....... ~ ..... ~ .. ·.·.·.·.·.·.·.·.·.'.I 

,· .. ························T .. ·· .. ····················..l 

..... 

... -

......... 
....... 

.--___ ....L.. ____ --, .----____ -'-____ -. ........ 

[···· ···iJ·~·~~;·~~~·~~1·~·~i .. ~·~~~~~~~~~~~~·~· .. ····1 

??? 

. ~ 

11 tY -.l fiiim1:: ,hint flIfl'U 

fmi'tl:i::mnJ 

iHn1tJ 

??? 

1. 111' 1J'lJl~l~t)~ 

2. fl11lJfl'U hn1~"'l-.l .. 



.,j 
'U'fl'fl 3 

tll'j i ~ m~ V.:.I tll'j fff)Ell1Ll~ tJ'W ntJutll'j 1 ~'Yi".:.I.:.I1'U'\J V.:.Itll'j V V f1fll " .:.If) lm~ V~'\Jfll'Yi'lfiJ~ 
," , " 

~ 1.:.1"1 'j!::'H 11.:.1 'H UJ.:.In ijfll1~ \1 1'H iT f)ln'U 11 ~~ 'H UJ.:.In ij \1 1'H iT f)Ll f)~ 111 'U f)1'j i~ V 1;.:.1 'Yl~ ~V.:.I 
.c::i41 _I 0'4 _Id.c:t 1" CV 0 Q.I .s 

(Experimental Design) lJ 19ltllJ'j ~ 'tl .:.Ifl1'Yi m lJ 'j VU1'YWU tll'j 'If'Yi ~.:.I.:.I1'U '\J V.:.If11HH)f)tll~.:.If11m'YiV 
, , , " 

'tl'\Jfl1'Yi~1tJtll'j1~'U tll'ji.:.l tll'jll'U~f)'j Vl'U l1~~tll'j l~'U11V hiJf)'j~'H11.:.1'HW.:.Inijfll1~\1 1'H iT mn'U 
• u 

, JI I , 

11 ~~'HUJ.:.In ij\1 l'HiT f) Ll f)~l1~~lVi mm VU1 n tJU tll 'j 1 ~'Yi ".:.I.:.I1t.! 'j ~ 'H 11.:.1 f) 1'j tl V f) fl 1".:.1 tll mVi V ~'\J fll'Yi 
, I I " 

'lfiJ~~l.:.1"1 '~11n tll'j1~'U tll'ji.:.l tll'jll'U~f)'jtJ1'U 11~~f)U1~lJ11V hiJf1 1lJl1UJ.:.Inijfl11~\11'HiTmnlJ 
. " " . 

11~!:: 1 t.! 'H w.:.In ij\1 l'HiT f)Ll f)~ rUt.! 9lVlJ tll'j fff1E11 i~ tJ' ~ ~1t.! tll'j~ 1)U W 111~~ tll'j ~~ f)'j tlH llJ i~ mVi tl 
u 

l~li'Uf)U~ 'ilU W l'il~ tJ1i'j 'jlJ 1~ VflW~ f)'j 'jlJf11'j~ 'ilUW l'il~V1i'j 'jlJf11'j i~tJ1 lJlJ'4E1611~~f11'j 1 ~ 

ff911'Yl~~V.:.Ilt.!f)ui~tJ f)~lJimJ1ffl'tl\Pl{~'\Jfl1'Yi ~Wl~.:.If)'jWlJ'Hli'YltJ1"tJ (111f1Hlnn >3) ~.:.I 
" Ll'j~f)VU~1tJ11itll'j~11'wt.!tll'ji~tJ~.:.IiJ 

''''' , 
Oq1JVl18f.1H 

QI O,dd' d fS' 
Vl'tll'tllJfl'j (Voluntary Samples) 'illt.!1lJ 26 fllJ 'YllJ~'\Jfl1'Yi'jl.:.1tlltJ11'\J.:.I11H'tllJ\!'jW 

""""'1" tI QI ~ • QI I "l 1'" ~11)tJ 'lf1f)Wcrltll'jfl~mVf)f)'llJ911tltJH11UU1ll'Yil~11)1~'il.:.l (Purposive sampling) !~tJ 'lffll 

~'lfi1lJ1~tlltJ (Body Mass Index 'H~V BM!) 111t.!1f1w~1t.!tll'jmhf)~lJvtlmlllJ 2 f)~lJ '~11n 
, " 

1. f1~lJnij\11'HiTf1~1Llf1~ ~1t.!1t.! 15 flt.! (¥h~'lfiJlJ1~f11tJtl~'j!::'H11.:.1 18.50 0.:.1 24.99 

nl ~f)i'lJ~ tl911'j l.:.11lJ91 'j) 

, " 'odd 0 Q.I ~ 0 1 Q,I d. 'I e!l 

2. f)'llJ'YllJfl11~t.!1'Ht.!mf)t.! 'illt.!1t.! 11 flt.! (fll~'lft.!lJ1~tlltJV~'j~'H1H 25.00 tH 29.99 

nl ~f)i' lJ~ tl91U l.:.11lJ 9'1 'j) 

1. ~1 ~li 1lJi~tJij~'\Jfl1'YiU ~.:.I11 HLl'j lff'illf) hfl'H ~ m.l1f11'j~.yh 'hr'~'Yi ~ VlJ~ 'il~ VVf1fll".:.I 

f11tJ l~tJLl'j ~lijlJ 'illf)11 uu 'tlVUtlllJLl 'j ~1~ ~'\Jfl1'Yi1~Vf1 Utltl f) fll ".:.I f11 tJ (Physical Activity 

... 'II • i I iI .di ,0' 
Readiness Questionnaire 'H'jV PAR-Q) 9'1 tl.:.l 9'1 VU 11 " lJ1fltJ" 'YJf)'\JV 1).:.I'il~'tlllJ1'j(lHllJ1f1WcrI 

2. ~1~li1lJi~tJij¥il~'lfiJlJ1~tlltJmjlt.!mnt.!f)~lJl~f)~lJ'Hl1.:.1~m~tJ~V.:.If11'j cu qJ q, q q cu 
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J cv""" Q.Q.I ~Q.I 
IflWGJ1fl11tWlfjl'U111'l11;)[ltltlfl;)lflfl111;)[I 

• ,,, I 

1. Ifl~~'1oi':llhl1'11flilufll'W~~ (Automatic weighting scale U,r~ Tanita) 

2. fl"1JllJfl~1~ril'W~ 'I (Height scale) 

3. Lfl~~'11flfll1lJ~'W h-Hfl'\Jtu~~fl (Digital blood pressure ~,r~ BP3BTO-A) 
, .d fj/ 

4. Lfl~~'11flfll1lJ~'W h-Hfl'\Jtu~~~flnl"'1fl1tJ (Brilliant blood pressure solutions tJ'I1~ 

Suntecg Medical) 

, "" Q 1 '" 'JI 5. u~'W~mfl 'YI~ (Electrode plates tJ'I1~ Ambu blue sensor SP) 

.dt ~ tI ~ d " I 

6. Lm~'11Lml~'I1LLfl"" (Portable cardiopulmonary gas exchange system tJ'I1~ Cortex ru 
Metamax 3B: Breath by breath "lm.h~L'YIffW~~lJib 

~ Q.I " ... 1 I .d ,., 
7. Lfl~~'11flfl'lfl1J~~fl~1J'\J~'I11'1fl1tJ (Bioelectrical impedance analyzer tJ'I1~ Maltron) 

8. Lfl~~'11flfll1lJ~,j~fl (Spirometer ~,r~ Spiropet) 

.a Q.I d.a .d" 
9. Lm~'11flUH1J1JlJ~ (Hand grip strength dynamometer tJ'I1fl T.K.K.500l) . . 

.II!I Q,I 'Q.I d " 
10. Lm~'I1flfll1lJfl~'Wfll (Flexiometer tJ'I1~ TKK) 

~ Q.I d Q.I 

11. Lfl~~'11flfll1lJLL'\J'ILLH'\J~'1'\J1Lr"~mH (Back & leg strength dynamometer) 

12. Lfl~~'1LL""~'1Ufl~lfl1~L~'W'\J~'1..rl1" (Heart rate monitor ~,r~ Polar ~'W S61O) 

13. ""ltJm~1~Ufl~lfl1~L~'W'\Jfl'l..rl1~ (Transmitter ~,rfl Polar i'W S61O) • . . 
4 oC:it. , d Y 

14. Lfl~~'1Lfl'W~fl~ (Treadmill tJ'I1fl HP Cosmos Mercury) 
Q.I Q.I ,dfj/ 

15. ~mtJl'Wl~'11'W (Bicycle ergometer tJ'I1~ Marathon) . 
.c:::., Q.I .ct." 

16. 'W1Wfl1~1JL1m (Stop watch tJ'I1~ FBT) 

dt::t IV " ... 1 "1 "" 17. l~'YIff'W1J~~fl~1Jfl1~Lfl'WLLfl ~1Jfl (Visual aerobic dance) 

.. 
Q.I 0 A. Q.CV 

'U'UVltl'Uml'UtHl'U 1;)[1 

~ ~ 

~1~tJ""1lJ1~(lLL ""fl'l,j''Wfl~'W 1 'Wfl1~~lL'U'W'Il'W 1~tJ ~'1~~ l,jij 

, " " 
1. 'YI1J'YI1'W lntu m ~lJU~~~~lh!~fl""l~fflfityliLfitJl'1i'~'1 nm..IL~lJfl1~1~tJ ~'1~ ~ l,jij 

1.1 11Jv'WtJ~lJ'\J~'1~nril'WillJ1'Wfl1)1~tJ (il1f1Nl./'m n) 
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1. 3 11 lJ mHJ lJ \ll'lJ1h' ~ 1~ "l" f1 WH ~ fl m 'HHl f1fh~ 'I m tI (fl 1fIriln n f1) 

" 1 Q1.dl".oI!!t d.~ 

1.4 lJlJ'U'YIf1'Ufllq!Cl ... n.Jjl'U'YI1'lff'j~"J'YItllllCl~"l'U fflJ'j 'm'U~ (fl1flrllnn U) . . 
1 Q14" OQ.l".q.q ~QI " 

1.5 lJlJ'U'YIf1'UmHlm'jflflf1mCl'lmtl~lt1m'H~'U, f1nl'1, m'jlJ'U~mtll'U UCl~I\Pl'UlIfl 
OJ 

hiJf1 (fllf1N'tnn n - DJ) 

2. i'lJffl1m ~1,j'11T1J1~tllICl~lhf1n ~11l'U f1f1cill~lmh'l l~tlm'j 1~nrl'\n1 f111Cl~ril'U ff 'I ~'1 
OJ • OJ 

" ~1,j'11111m'j1~tlm'jU~'1mtl1'U'tf~fh1'11ffflfj~ m'lIf1'11flfll U"~ 1~ffll1'jfl'lI..1'11 'U'Utu~.yhf1n1~ 
OJ • ,,, , 

filljjfl'~fil'tl'1fffl'lml'111~'\.hfil'Yi1~lI1ltlfl'tfi1111Clmtl (Body Mass Index lt~fl BMI) l~tlUlll1 
" . 

fll'Ultu~lf1ffmflfl Unn1fl (nl"fli'lI) ltl'j~lt1 ril'Uff'l2 ('fll'jl'lll1'fl'j) l'~fl1~1'Ufl1'jU-U'lflcill 
.. OJ • 

. .-
n']'1JnrhJ1'Huni-;J1Jn~ tJTtnU 15 flU (fi1~'1fi11Jnlnl(JfJci'i::'HiN 18.50 O-J 24.99 

iJTfJn fmivFI 1'i NlllFl 'i) 
, " ..d.cf 0 Q.I":::" 0 , QI .Cf " 4 

n']1Jtl1Jfln::Ul'HUnmU U1U'JU 11 flU (f1W1'1fU1J,]fJn1{JV{!'i::'H'JN 25.00 f)-J 29.99 

iJTfJnfmivmnmJFI'i) 

.oi 1""" I .q Q,I 0 'jI"~ Q.I.q QI _ I 0' d. ~d 
111fl ~~I'Ulnlll~tI\Pllllfl1lt'U~l1"l ~l~tlfl1ilJltll'fl\llJ'j~ff'lfl 'j~llJtllJl1iflU l1Cl~ 

.. OJ. 

'j ltl"~ lVtl~ i 'U m'j1~fil~1'l"l 1 ~tI~ f1~ m~lJ 'j 1lJ'j 111,j'fllq!"~ lt1'fl'U W 'I 

j,I.c:t. Q.I 0 d" . ~ .c:S .c:t. ,. f .do "" , 
3. ~ll1t1mfln lfllJ'Ufllq! Clfll .... U jlU 'YIl'l ffn1'YItlll1Cl~"l" ffll n \lU~ t ~tlf1 flU 'YI rjl 'U n 111 

" 1~tlU~"~'lJflfl"~~yJlm'jflflflfh~'1mtl fl'l~fl 111i1 flfl 
" I ," 

3.1 Ul'HUn (iiTfJnf1J) 1~tli~lfl~fl'li'lUlm1f1~lfl'fl l'Ul1~ (Automatic weighting 

scale ~,rfl Tanita) 1m:: f:hU~-J (l1JFI'i) 1~tl1~'fl~lJll1'fl'j1~ri1U~'1 (Height scale) 

" 
3.2 VFlnn1'illw1']7u'IJfJJ::rrn (f1f-J~flUln) 'Ufl'l~i'lJfl1'j1~tll~tl1,r~!,j'1i'lJm'j 

.:, "'1 '" ""'11" a ~ "Ql1 .. " 'YI~"fl'lU'I""fl unCll 5 'Ul'YIl1Cll'il'l 'tf!mfl'll1ff~'1fl'fl'jlm'j!'flU'Ufl'lltl 11 (Heart rate monitor tlltfl 

Polar lU S610) UCl~ffltlfl1~1~U\Pl'jlfl1'jl~'U'Ufl'l'l11h (Transmitter ~,rfl Polar lU S610) !~fl1~ • • 

.-
3.3 tr1J'i'jf)fll'tYn1'i9'UVflncUIU U nUj 1U (iJfJSSFI 'i~vnT fJ n f1J~ V Uln) 1 ~tI i,r . . 

"", .c:t.QI QI QI i" a Q a' C)I 

rjl'Ul'j11l1~tI'U'I""f111Cl~ 'tflmfl'll!ml~ltl1flff (Portable cardiopulmonary gas exchange system 

~,rfl Cortex iu Metamax 3B) 1~fil!rlul1m 1 'Ul-n fiflUyJlfl1'j'YI~fffllJf1Uflflflfh~'1fl1t1 

(Exercise test) 
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. ~ 

lIfJJ~n11ufl6t1{j1Pi11'tJlIfJJ~wn (iJ6t~m~'iI1Hm) l~fJ'..rfl1fflffiTmiT,nifl I 'Ulii lIlfliT'U~-!l1flt1l 

f1-!1ml111flfJ',*lfltij-!l1~fl11lJf1'U 1cti1fl'UW~'tifl (Digital blood pressure ~..rij BP3BTO-A) 

d ".J' ~T '" 1 , y ~ tV .et 04 
3.5 fl1Wllll.Jll'i.JlIV.Jn6tWlUVllll'tJ (n 6tnnJ) flfJ 'lHfl'jij-!l1flUHtJtJlJij (Hand grip . ~. 

dSl QJ10 QI 0 • d. 

strength dynamometer fJl1ij T.K.K.500l) 1~mlll'U1'U 3 m-!lU(t~'U1lJlmml~HW 

d j/': '" ""T '" 1 , ~ ...; '" d 3.6 fl1Wllll.Jll'i.JlIV.JmmJlUVlI1U6t~'H6t.J (n 6tn'i1J) flfJ 'IHmij-!l1flfl1llJU'U-!lUH 
Y • 

QJ QI • 0 QJ old 

'Uij-!l'U1U"~11(t-!l (Back & leg strength dynamometer) 1flm1l1'U1'U 3 flHU(t~'UllJ1l1lmm(tfJ 
Y ~ Y 

3.7 fl11l.1'1'l'tJn1'tJlIv.Jmf1l.l111v (flf.J) l~fJ' ,*'Yhf1'U~'U (push up) U(t~'t'h'lfliT-!I (sit 
~ . 

, ~ do "QI~O Qld.Q.I'~ up) fIltJ 'U'j~fJ~l1m 30 1'Ul'YI U(t1tJ'U'Ylfllll'U1'UflH'Yl'UtJ fl 

3.8 fl11miv'tJ1Pi1 (lCJf'tJ~m~'i) lflfJ',*lfltij-!l1flfl11mjij'U~1 (Flexiometer ~..rij TKK) 

'" "" 'Yllfl 'U ij f) fllJ 1 

~ . 
QJ t 0 tV 0 l.c:::l 

1flm1l1'U1'U 3 m-!lU(t~'UllJlmmm(tfJ 

3.10 n1'j'l'l~ffVlmnvvnnnj.Jn1{j (Exercise test) l~fJ'~hhumlJflUl~'U~fl(t . ~ 

UtJUIJ~"If (Bruce Treadmill Protocol) 1~ij111t1lfl1'j1flV~'j1n1'jllPf''tJlIlNn11u~.Jtf~ (fl1.J'{V'tJTn) 

U(t~ ffl./'J'JO.n 1rtn 1'i'} lJijij neMlU 'tJ ~.J tr~ (iJ6t ~~ ~ 'j,{ vnT 6t n 11./,{ v'tJ Tn) 1 fl fJlfl t ij-!l11m l~ ,1un ff 

ffll1 f mJfl'j lfl1'j 1~'U 'Uij-!lll1 111 ff -!I fffl~' ~ 1I~ U 1 hI' '*, 'U flU rll'U 1W fl11lJl1iT fl'Uij-!l fl1'j ijijflfh~-!I .. . 
fl1fJ 

~ . . 
4. ~1.,j'1:hlJ1~fJ";-!ll1lJfl~ij-!lmlflfh~-!lfl1fJ'Ylfl'lfijfl '~un flUl~'U fl1'j~h flull'U~mfJl'U .. . 

U(t~fl1'jl~'UUij h1JmltJtJUHm~U'Ylfl~l (Low impact aerobic dance) lfltJfl1'jijijflfh~-!lfl1fJ'YJfl 
'" 0 "" ... _I "" "'l _I" d" ... 

'If'Uflfl111'U~fl11lJl1'Ufl 'U'j~fltJlJl'Ufl"H (Moderate exercise) flij 64 fH 76 llJij'jl"lf'Ufl 'Uij 'Hlfl'jl 

fl1'jl~'U'Uij-!l':l1ill~-!I"l~ (ACSM, 2006) lil'U'j~fJ~l1(tl 30 'Ul'n u,,~'tim~w.il-!l'lfijfl'Uij-!lfl1'jijijfl 

tll~-!lfl1tJ lil'Ul1(tl 1 ~l1fll,1 (~-!ltU~ 10) 1~fJtlll1'Uflt1lfl1llJl1iTmtlJ~'U (Start load) '~lI.:jif 
(1I1flflWtll Pilot study) fiij 

I " f. , 
4, ] n1'jl~'tJ ',*lfl1ij.:jl~'U~fl(t lflfJ~.:jt1l1jlJ~'Uii'j~f1tJ 3.0 'ml~ij'~h llJ-!I (mph) u(t~ 

... _I" d " 
fl11lJ'If'U 3 llJml"lf'Ufl 

, I JI, I , 

4.2 nnJ.J ',*lfl1ij.:jl~'U~fl(t lflfJ~-!lt111jlJ~'U-vh~~tJ 5.0 'lJ~~iji'11lJ.:j (mph) U(t~fl11lJ 
... _I" d " 'If'U 5 luU'jl"lf'Ufl 

r " 'I 

4.3 nniJ'tJ,} n'j{j1'tJ , ,*~m fJl'U 1fl.:jl'U ~.:jt1lfl1llJl1 iT fl' 'U fl1'j 1l'U ~ m m'U -vh ~f1tJ 50 

... " 1flfl 
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Q,I d ~ Q,I • do Veli """ 
~.:J'H1:::~'\.JfI'j 136 tH 148 ~.:J'H1:::f1f)'\.Jl'Yl (Lexie fll.:JtH '\.J rr~l fl1tlJ~'\.J:::1W·)jl', 1992) . " 

. . 
m'Jl~Ullll::m'J:;-J n1'JiJuin'Jtl1u 

111fl1'jtJi'1Jfl11'lJ'~1Ul;1::fl11ti 111 fll 'j tJ i'1:I fl11 'lJ 'H U fl 'U fI.:J 111fl1j,11~1~11f1.utJ'j::flfl1Jfl1'j 

i'\.J'UfI.:J'fI~fI.:Jl~'\.J~fll;1m'lJ.,j'fI ~fl'jtl1'\.J1~.:Jl'\.Jfll'lJ.,j'f1 4.3 1~ '\.J" f11 'j 11 fl (1 ~ V f) 1 'H '\.J ~ 
" d QI .. 

4.1 ~h'Hi'1Jfl1'jl~'\.J "1;1:: 4.2 ~lflU'\.JtJi'1Jm'\.J~fl'jVl'\.Jhl'ij fl11'lJln'UfI.:J~.:J'H1::~'\.J~'jm'lJ 

-ffl'Hi'1Jfln1.:J ~lmf'\.J~::'~'lJ fl11'lJ~.:Jm1l1::rr'lJti1J~'Yl~rrfl1J .,j'f) 4.4) ~ij'j::v::nl;11i'\.Jfl1'j 
fl11'lJl~1rif)'\.Jlil;1:: 1.0 i'lJ~~fI "~1it1' Subject ;1'\.J~fl'j[I1'\.J~ '~'\.JJ.:J'H'lJ~ 30 '\.Jlli -ffl'Hi'1Jl11 

~11'lJ.:J UI;\'1~.:JriflVl~'lJfl11'lJ fl~'jlf111'lJl~150 'jfl1J~fI'\.Jlli 'Uf).:Jfl1'j'~'\.JUfI h11fl~fldi'\.J1~ .. . " 
i'\.Jlil;1:: I1tJf)11~'\.J~rr"1Jti'\.J (rpm)1m::riflV'11Vl'lJfl11'lJ'HUfl l1f1.uu'\.J fl1'jl~'\.JU1J1JUH 
, .. 1' .ck ct t!, .d d Q,I tI : Z 

lJflVl.:JI;1::'H'\.J.:J'\.JTtl ~'\.Jfl'j::'Yl.:J 'tlfl'1'\.Jl'Yl '\.Jl'Yll;1:: 25 1~~ fl 'j::" 'Yl fl ~ 1 'Yl.:J 'H 'lJ ~ (Low 

il.:J fl fI 'j 1 fll'H~ '\.J 'U fI ~ 111 i 'il 'il'\.Jfl'j::i~il~fl'f1'jlfl1'jl~'\.J'UfI~ impact aerobic dance) i~~l'\.J 

tih'H1l1V ~.:J'H~~1~'lJfl11'lJ1~~ 111 h 111 Hi 'lJ lV ~.:J'H ~~ 1 ~'lJ fl1'j,lf'\.J'Mf)1J~lfl~'YlH~W1Wi 
"I;1::fl11'lJi'\.J "1;1:: fI.:J fI 11'lJ 1 ~ 1 fl11'lJ'HU fl UI;1::fI.:Jfl11'lJ'HU flil rifl'\.J~'il::\h1I1 i on '\.Jfl1'j1~V 

" 
ti1Jfl11'lJi'\.Jui ~'il'\.JfI'j1J 30 '~'il'\.Jm1J 30 '\.Jlli .. . 
'\.Jl'Yl 

" . 
lm::fI.:Jfl'f1'jlfli'j'~'\.J'UfI.:J1111 'ilUitJ'il'\.Jil.:J'\.Jllili 30 

r JI," 

ti1Jfl1'ji~"'''.:J.:Jl'\.J 'il::ll'lJ'illflfl1'jmflfl.,j'fIl.!I;1ri1'\.J1Jflflm;jfl.:J~'\.J ,'If'\.J ;ffl m~ 1..,f1 th'HUfl 1~'\.J~'\.J 

Vi lfl1'j 1f1ri lfl.:JtltJ'j:::flfl1J'U fI.:J-j l.:Jfl1fJ , lf1~ fI.:J1~ml'lJ~'\.J 1 m1 ~ 'UW:: fIfI fl ill".:J fl1 V "I;\' 1~ .:J~fllf1 ~ fI.:J 

urrfl.:Jij~'jlfl1'j '~'\.J 'UfI.:J111 i 'il rrlfJfll~1~ fl'm lfl1'jl~'\.J 'UfI.:J-H 1 i 'il fltJ fl'j W~'~fJ1.,j'fI.:Jti1Jlf1~ f1.:J • . . " 
1unl:::..1Unrr 'm::~fI"~'\.Jilt~fll'Ylfllil~ti1Jlf1~fI.:J1f1ml'lJ~'\.J l1;1M~'UW::f1f1flf)l".:Jfl1V 'H".:J'illflU'\.J 

U1~I;\'fI'lJi,",ijfl11'lJtl'hti'\.J t;fI fl11J~'lJ'j::~1J~W'H1Jiii,",fI.:J~ (25 fI.:Jf11191'mtHfJrr) 'H".:J'illmHlflf)lL1.:J 

fl1mrr~'il Yilfl1'j1~rilf1.:JtltJ'j::flfl1J'UfI.:J~1.:Jfl1fJVflflf.:J'H-d.:J (f11f1HU'Jn fJI- tJ) 

. ". 
lflrn.,j'f1.:J~l.:J'1~.:J~f1 itJi1 (~.:JttJYi 10) 
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1 
f)~lJlfTl'ltrmJf)~ 15 trw 

~ 

f)~lJl1Tl'ltrmn'U 11 fl'U 

1 

1 

111fh HR, BP, va]' veal' VOlma.<' VE, RERllll:: EEMin /-30 
c ~ 

1f1"h EEMin /-5 111"h EEMin 1/-10 111fhEEMin30_35 
'" )0 ... ~ ~",-----_)o 

• • • ""cl ... .d: • • 
l;lJi''Unal,lllJex (lniHi I) 'Ul'l1'11 5 'Ul'l1'11 II 'Uliiii 20 'HtJllex ('Ullili 30) 

I I 
'HQlli''Unal ('Uliiii 35) 

I . . 
l~bodycomp_ t1f~1 l~ti1body comp_ t1f~2 . ~ 

,'llYi \0 LLt'1'f1~.;r'U~Hl'U''Ufl1':ifilLijun'U1~1J 

d ", i 'JI I (Portable cardiopulmonary gas exchange system tI'lHl Cortex ~tJ Metamax 3B) flUf) 

- ~~~lm'H~'U'uv,nr11~ 

- ffm~om .... m~1~66f)c)ft~'U 

- ffm'jom .... m'jl~fl1{1J6tJifl66f) 'C)f~ 

1'JI '" - ffm'jom .... m'j 'M66f)C)ft~tJ~'J"lfl 

- mn~1J1t1V1mfl' 

- ~~'jlri1'Wm'j111t1ill 

- f1111J~tJ lm1~'lJw~66f1fh~'Jf)1t1 1~tfl~6'Jiflfl111J~tJ lm1~'lJw~66f)fh~'Jf)1t1 
.d ,., .,J 0 Q.I.e9' .c::l ~ 

(Brilliant blood pressure solutions tl116 Suntecg Medical) C)f'JlI~'Yllm'j1JtJ'VIf)fl1'VJf)G'l 5 tJl'V111JeJ 

~ . 
6_2 nlJ 1.ffwri',Nl'l.n1.J'HUfl 4 'lh.J '1~Lln f)l'j i~""~'1-nu l'U f)l'jeJeJf)fh~'1f)ltl'If1'1L~1J~'U 

(tJ ll1~ 1-5) f11'j i ~""~'1'JltJ 1 Wlh'Jf)1'jeJeJf1fh~'1f11t1f1'J~ (tJ1l1~ 11-20) f11'j i ~""~'J'JltJ 1 'U'1f1'J 

11~'1l1QfleJ6f)tll~'Jmtl (tJll1~ 30-35) u"~m'ji~""~.:j'Jl'U lfltl'j11Jl'Uf11'jm)f)tll~'Jmtl ('Ull1~ 1-

30) ~'J~1~~'Jf)ril11 tJ'JltJ 1~tlii lI~fhtJ 1W lfltl\h~lff1J'j 'j om .... f)1'j 1 ~66f)c)ft "tJ'lJ6'Jf)1 Hl6f) 
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" . 
fl1tl ~ f11tJl1 ~ 4 'lfU ~ lJ 1t,j~ m.Hil 'U fi 1f111 i~ .... tl H 1'U 'tI 6~ 'V.! tl,f 'H f11 'HI 6flf11 tl ~ f11tJ (Energy 

.::t , ?t c. ~.J ~ ,d," cv .el .4 ~ ./ 
Expenditure - EE) lJ'H'U1mlJ'U tl hU~HHl1 CJf~tlJ'Ufll'Yl ~'il1tltll1U'U'YImHl'tl6~tm6~1tm1:::'H 

U fI ffi 'U U~ rI:::'U 111 1 ~ tJ~fflJ 1 1 tim .... tll1 i ~m)tl elft 'il'U 'tIW::: 6 6tln 1 tl..:j f11tJ 1 ~~ 1 'il::: ff1lJ 11 tI 

t,j~tJ'Util'Utll1i~ .... tl~~1'Utl'htiu 5 filr1Uflrl6~ (Sherry, 1990) 

"'0 I ' ,'" 0 I '" Q "" '" i ' 0 I '" Q '" '" 6.3 f).JfllJj~nfJ1j'n.Jn1{j ~Utl tlJ61tCJf'Ufi 'UlJ'U 'U1NtlltJ UrI:::tlJ61tCJf'UfllJ1r1'Y1 

,j11ff'illtl ,'U,j'U Lfwi ~tfl~6~1~6~fi',j1:::tl6U'U6~11~tlltJ (Bioelectrical impedance analyzer ~11'6 

Maltron) ri6'Utm:::'Htl~tll166tlnltl~tlltJU~rI:::'lfU~ 

t,i 6 ~ 'illtl ~1 ~ tJ i ~ ffllJ 11 tI fl1U fllJtl tlll W::: 'tI6 ~ tll1 ~ 1 t U'U ~1~ 'U U ~ ~t;; 111lJl ~ tJ i 11' 
~. ~ 

" . 
miiu'U ti'U i~ ~~ir'U i'U tll1 UUtlnltl~tlltJflllJ,,jUUUl1~1~tJnl'H'U ~ ~t;;rhlJ1~tJm'il 'il::: '~,j~,j~ 

" " " GI ~QI QJ d."~cv 0 "" I .c::::..Q.I::'I • i 9191'" QQ.I 

flllJ'U'U fI U'U 'UU ~ tlU 1 'il tJ 'YI ~'U ~1 'il tJ 'il::: 'YI1tll 1 U U mit 'U u 1lJ1 'il m U 'U 1::: tJ:::'l 11 'H ~t 'til nlJ1'il tJ 
~.. .. 

". . 
.... tJ1tJllJ,j~,j~flllJ.,j'U ~6'U'U U~tll1 1~tJ tVl u i 11' tll1 1 ~ tJijfl11lJ\l tl~ 6~ tm:::~6t'U6~ 

" " . 
tll11~tJfli' ~i1tVlUfl11lJ,jrlu~fi tJtiu ~t;; 111lJ 1 ~ tJ ~~ijtll1 fl1 1'il ff6U11l ~lt U'U tll 1 1~ tJ6 th~ 

~ 

. " . 
,j1~tii6t,tl~llJtUU U'U'U'Ul i 'U'UW:::UUtln1tl~ tllmm:::'H tl~66tlnltl~ tll mVlml'UfI1 .... i 'UU~rI:::'lfU ~ 
~ l.ct 0 GI "" , 0 d!ll ~ do Q .:!I ,,~ ..::S Q,I 

'H 1 U 'lJ lJtllrl~UrI::: 'YIUU 'YI i'U 1:::'H 11~'UW:::'YIltll1 ttlU'tI UlJrI .... 'U! 1'U 'YIl~ ff1 1 1'Y1 tJl 'H 1Ul fftlU~6~ 

'HltJ i 'il i~ff:::~1tl'Uwdhtll'j'YI~ff6Utll'j UUtlnltl~tlltJ (Exercise testing) U~mtlU~~tlcil1'il:::'H 1tJ 

" "" " til'U,jtl~i 'Unrl lt1'U -ff'U l1~i1 ri6'UUrl:::'Htl~ tll'j U Utlnltl~ tlltl'V.! tlfl i' ~ 1 'U tll'j UUtlfhtl~tlltl'il:::ijtlU 

6U~'U11~tlltJ (Wann up) Url:::~u'UflmtJtl~llJtifu (Cool down) t~utl6~ti'Utll'jUl~t~U~'il::: 
Qel 1..::1 d Q;/ I OQ.l i" OGJ Qld 

ttl~'tI 'U 'H ltl .... U11lJ tll'jUl~t 'ilU ttl~'U'U 'j::: 'H 1N tll 1 U 6 tltllMtll tI 'H 'H tJ~ tll 1 U U tltllrl ~ tlltJ'YI'U 'YI • 
JI " • • 

l1~i1~t;;111lJ1~tJ~U~~UU~~~1~tJ'YI1 1U 1~m~1 tVlUl1~1~tJ'il:::111tll1i'UH~'lf6U 1 'U tllHi ..:j~6 W .. ~ .. 
'i!ll' ",,,,.1 '" fftlltmtJ11J1r1UrI:::fIl 'If'illtJ'YI ttl~'U'U 'ill tltll1 ~UrI mm 

~ 

~1 ~tJ~l1mr ff'YI t 'U U~ tl ci m\ 1UUN 1 ~ tJ~1~ tI .... u ~t;; 111lJ 1 ~ tlUrI:::U 'U::: lh~ 1 un U 1 tJ 
qt q ~ q, 

Q.I ,,~ d " ".t ,~ 0 QQ.I 

1f1t1,j1:::ff..:jfl tm:::'tI'U ~ 6'U 'U6~tll1 ttlU 1 1U'j1lJ'U6lJrI .... nllJ'YI..!!'tI 6f111m 1lJlJ6 1 'U tlU'Yll1'iltJ tm::: . ~ 

" " " ~U 'il..!! 111' 'YI1 1U':11 tll1f16Ui' U'H 1 6tlU,j~tffTi tll1 t;; l11lJtlU 1 ~ tJ 1 'U fli' ~i1 'il::: '~ij~rI~ U~t;; 111lJ 
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"" " 1~tJ if6lJ~'Y1f16dl~1I:: (ifll i1'W fl11lJ r;11J 11~::U llJl 1 ~911lJ-j91(J1l '.i:: ff ~ rfl'W f11'.i 1~ tJfl f ~U 1l'i lU 'W .. . . 
H~ f11'.i 1 ~ tJ'Il:: 1 ff'W fl 1 'Wm Vi '.i 1lJ ~1 if 1 ~ 1lJ 1 ~ tJffllJ 1'.i (J 11 ~ ~ 66 f1111 f1 f1U 1 ~ tJ 1 ~ ri fl'W ~ f11'.i 1 ~ tJlI:: .. 
i'Wllfl~~ hw '~~fl~11~~1l11.!H~11~m!hfl1i1JltJlfl'1 ~~f11'.i f1'.i::l'hfi'~f1ri 1111:: 1~li H~fJth~ 'fll9ifl 

~1 if 111lJ1 ~ tJlw::fl'.i 61J fl f 1 11~:: lrl6~lifl~ 1lJ 1 ~tJ(j'W tJfllJl if 1~ 1lJf11'.i 1~ tJ ~1~ tJ 1..r ~1 if 1 ~ 1lJ 1 ~ tJ 
IV cu IU cu 

~1 ~ tJU lif 6lJ~ ~, /llJ l11fl '.i 1::"y if fllJ ~.J ~ 11 lJ fl ~ 1tJl fl ~ 6~ fl6lJ-W 11916 { 1 fl tJ 1 ~11l '.i llf1'.i lJ .... .. 
o d _I tV fI ~ fI~ J. 
ffl1'.illllJ'Y11~ff~fllJfflMl'.i (Statistical Package for the Social Science 11'.i6 SPSS) 116'.i'lf'W 141Vi6 

" 1 oe....:::t, QI .d 

'I11fl1ff(J91fl~ 'W 

," . " 
'U6~m'.i 66f1fhr;1 ~mtJl1l9i (l::'lfiJfl 1'W 11 w,r¥ili fll1:: U 111 U mf)'Wlm:: 11 w~Viu I'll U f11l f1~ u u 

"" 1 " 

liU1'HUf1fl11::Ul11Umf)'W11(l::my.:jViliUl'11Uf1llfl~ ~1tJf11'.i'Y1flff6mhVi (Independent Sample t-. 
QI ~ QI 0 Q.I ~Q..c:::t. 

test) '.i::fl1Jfl11lJlJ'WtJfflf1ty'Y11~ff(J91'Y1 .05 

3. 1m tJ1J1VitJ1Jf11'.i 1~Vir;1.:j~1'W'U6~f11'.i66f1fhr;1~f11ml1J1J1161 '.iiJm~611'Ufl1Vi'.i::11';h~ 
. . " 

m'.il~'W fl1'.i1~ m'.iil'W~f1'.itJl'W lw::m'.il~'W116 hiJfl'U6~~lifl~1lJfl1'.i1~tJ't1~ff6~f1rilJ 1~l1ri 1'W .. . 
." I JI 

11iY~Vilim1::u 111 U mf)'Wlm:: 1 'W 11 iY~ Viliu l'H'W f11lf1~ f1'1tJfl1'.i11fl'.i 1:: "yfl11lJl1ll'.i1l'.i 1'W 'Y11~ l~tJ1 
a I • I 'jJ.d, I 

(One-way Analysis of Variance 11'.i6 ANOVA) 111f1Vi1Jfl11lJl191fl911~'U6~fI16tJl~'W6tJ1VitJ~ 1 fl '0:: .. 
" o . 1 I fjJ ~d. .c:::t. QI.d, 

'Y11m'.i'Y1flff61Jfl11lJl191fl911~111J1J'.iltJfJ (Post hoc test) fl1tJ11i~f1 16 (Tukey A) '.i::fl1Jfl11lJlJ 

, I , " 

ff'UmVi~1tJf11'.i I~'W m'.i1~ f11'.iil'U ~f1'.i tJl'W !1~::f11'.i1~'U116 hiJf1'.i::wh~11W~Viliul11Umf)'Wf)1J 
• u . " " 
11w~Viliul11Uflllf1~ ~1tJm'.i'Y1flff6mhVil11J1J-jflc)'h (Pair t - test) '.i::fi'1Jfl11lJliutJnlflW'Y1Nffii~ 

u u . .. 
'Y1 .05 



..; 
'Unn 4 

ffi)~~' ~ ~ 1t1fll'jfft1111f-HH1n i ~'VHl'N1U 'UeJ~fll'j mlfHl1~-3 fllmv76ff'U fllY! 'lfufl~h-3'l 1 ~uri t1n • 
l~U fll'j~-3 fll'j~U ~t1nJlU U~::fll'j l~UU6 h ilt1 1 flfJ'ti 1fll'j lm fJUll1fJU.fllfJ i 1..1 t1rilJU~::'j ::'1111-3 . 

v v v 
t1ri'lJ '~uri t1ri'lJ'\bm.rmJt1~ u~::t1ri'lJ'\hm.rmflu ~lt1lr'W \1~'\hH~'lJ1~lm 1::,1lff'W6 1 'Wnl~l'j 1-3 

q q q 'U 

V 

U~::UHUfliJlh::t16Ufl11'lJl~fJ-3 lfltJUlhfll'j'\.blffU66eJtll~U 4 ~6'W ~~iH16 
OJ 

, " " 
fleJUl1 1 fll'jlmfJUll1fJmilmilfJ 1l~::ri1Ul1ifJ-3lUU'lJlfl'j i1U 'U 6~ril'~'W i 1U'YIl~ff~ 'j 1'YW1 

." I " 

ll~::~'U ff'lJ'j 'j tl'W:: 'j ::'I111~'I1 tlJ~ l1lifll1::tJ l'11lr tllfl'Wll ~~'11 tlJ~l1li tJ l'11lr mJ t1~ 

fl6U ~ 2 fll'j 1 tJ~ fJUl l1fJuri m1 ~ml~:: ri1'Wl~ fJ~lUU 'lJlfl 'j i1'W 'U 6~~ 1mh 'YIl-3 ff~ 'j1'Yl fJ1~ 

l~ fJ1;i eJ~ 1 1..1 t1U mmih ~~ fll fJ (flfl 'j 1 fll'j t~ 'W 'U 6~ 111 i 11 f111'lJ ~'W 1 ~ 11 fl 'U w:: tl6 t1 fl1~ -3 m fJ 

ff'lJ'j'j tlfllY!t1U i ~tl6t1ctlt ~'W ff'lJ'j'j tlfll'Yft1U i ~m{ U 6U' fleJ6t1' CJlfl fll'j'j ~U1 fJmmff II ~~ 

fl~'j1ri1um'j'l11fJ1~) "6~fll'j6tlt1fl1~-3fllfJtv76ff"fllY! 4 'lfUfl '~llri fll'jt~U t1n~~ fll'j~U • ," , " 
~mfJ1U ll~::fll'jl~Ull6 hilt1 1 ulllVi ~~'W1l1 'j::'I111~'I1ru~l1lifll1::tJ l'11lrmfl'Wll~::m\J~l1litJ l'11lr t1 

u u 

I • , I 
dd. I 0 Q.I d. 4d. • Q.I 0 QI .d.d, 

(U1'Yl'Yl 1-5) 'lf1~t1n66t1fll~~fllfJfI-3'Yl (U1'Yl'Yl 11-20) ll~~'lfl-3'11~-3'11QfltleJt1fll~-3fllfJ (U1'Yl'Yl 30-

35) fll'ji~y!~-3-31UlflfJ'j1'lJiufll'jtl6t1fl1~~fllfJ (Ul'Yi~ 1-30) nlJf)~ ff'lJ'j'jtlfllY!fll'ji~6eJt1ctlt~'W 

"!~tl~ tmfJUll1fJU'j::'I11Nfll'jt~U t1n~~ fll'j~u~mfJ1Ull~~fll'H~Ull6 hilt1'Utl~'I1tlJ~~lifll1:: 
" • v 

tJ I'll lr mflUll~::l1 tlJ-3lilitJ ll1lr t1tJt1~ 

fl6U ~ 4 fll'j ttJ~ fJUll1fJuri1m ~tJll~:: ri1'Wl~tJ~lUU'lJlfl'j! 1U 'U6~ 6-3 rllh ::t16U ~ l~flltJ 
v • 

(tJ1'11lrt1~1 ltJ6{l~Ufl1 'U1JU 1 U ~l-3flltJ 1l~::ltJ6{l~U~lJ1~l1tJ'j 1ff1l1t1' 'U1Ju) 'j::l1 11~ri6'WU~:: 

'I1cl-3t1U66t1fl1cl~flltJ~lU1'Wlv76tl'Ufll'Yf 4 'lfUfl '~uri fll'jl~'W t1n~-3 t1n~u~mtJ1U U~~fll'j 
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, " Y 

Vl11H111 11.1'7 tJtJ 1li tJmhm ~tJU"::; ffTU1ii tJ.:j ltJ'U lJ 111 'l! l'U 'U tl.:j fll'~'U! l'U 'Yll'H"~ 'l1'Yl til 
v v 

'l ::;'I1il.:jfl~lJtJ I'll '11 mn'Uu,,::; fl~lJtJ 1'11'11 mJfl~ . . 

tI 

mi lJ'\.l1lfu n ~ . mjlJ'lht1u mJ n~ 
~ .. tn'\.J , .... .. ~ 

(n = 15) fllffU!l'unHir1nnm . 
(n = II) fl1t 

(Physiological Parameters) 

X X 
S,D. 

S,D, 

tn~ (U) 19,64 1.96 19,87 1.25 - .366 

ri1'\.J~~(llJ~'j) 1.61 0.07 1.60 0.05 .440 

" Ull1Un (nlMi'lJ) 72.09 12.44 53.15 2.99 5,714 
~ 

~mlm'jl~'U'\Jtl~'I11 i ~'\JflI::~n (fli' ~~tl'\.Jlli) 86,18 13.83 76.07 12.84 1.922 

i'I11lJ~'U 1 "'I1~'\JflI::'I11 i ~iiU~1 i'\.J'\JflI::~n (ii"~~~'j'lh tln) 119.73 15.58 108.40 11.89 2.106 

i'I11lJ~'U h'l1~'\JflI::'I111 ~fI"ltJ~11'\.J '\JflI::~n (ii"li~~'jtl':i tln) 72.45 5.52 61.93 6.39 4.388 

* p < .05 

, v v 

1l1fl H "fll 'l 11 m 1::;11,j' tllJ" i 'U 1I1'l1.:j li 1 .... tJ il fl~lJ tJ I'll 11m n'Uu,,::; fl ~ lJtJ 1m! mJ fl~ ij 
~ . . 

• • v 

film ~tI'Utl.:jtl1~ ff1'U"!.:j flll'llfll'l1~'U'Utl.:j111 i ll'Uw::;-Wflli '~Ullfll'il.:jn'U ul'iYltJil milJtJ 1'1111 mn'U 
• v 

ijflWil~tJ'Utl.:jtJl'1111fl (72.09 ± 12.44 nhfl1lJ) f111lJ~'U im111'Uw::;111illiitJ~1i'U'\JW::;-Wfl 

(119.73 ± 15.58li"~llJlI'l1.htl'Yl) lm::;f111lJ~'U hi111'UW~111i1lflmtl~11'U'Uw~-Wfl (72.45 ± 5.52 
, JI "" 

li"~llJlI'l1htl'Yl) lilJ1flflilfl~lJtJ1'I1UmJfl~liijfllm~tI'Utl.:jtJl'1111fl (53.15 ± 2.99 ni"fl1lJ) f111lJ 

~'U im111'Uw~111illiitJ~1 (108.40 ± 1l.89 ij"~~lI'l1.l'ltl'Yl) U"~f1111J~'U hMlI'UW~111hfl"1t1~1 

i'U'UW~-Wfl (61.93 ± 6.39 iJ"~~lI'l1.l'ltl'Yl) tlfh.:jijutl~hflt\J'Yll.:jffii~~'l~~tJ .05 ... 

p-vaiue 

.718 

,664 

.000* 

.067 

,046* 

.000* 
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Fl1'1H~ 2 tm tI'Utfitl'U,11m ~tlll"~ ri':l'lHntl .U'U 'Ulllll'nTl'U'lJtl 'HY'lJ'ffm) tl'U~ )~11 'h~ flrilJ d, • 
" " lhm1mn'UtlCl~flrilJlJlm1mJfl~ . 

9 9 

, n~lJlhlnrmn'U . n~lJ'\.hi1iTmJn~ 
flUl"tTlJ':i'HlU::: 

(0 = I I) (0 = 15) ~1 t p-value 
(Health-related Physical Fitness Parameter) 

X X S.D. S.D. 

t)·uhh:::ntndvunu (Body Composition) 

~'lfiJlJ1l1nlfJ (nll1ni'lJ9itlllTn:JllJ~':i) 27.82 3.08 20.92 1.35 7.756 .000* 

tJ .-d ~., tJ'- d .-1 f}':i1'I1'U~ 'tIlJU (1 tl':i1'I1'U~) 37.93 4.10 26.51 2.79 8.458 .000* 

mllJ6f)U9Il (Flexibility) 

fl11lJrl6'U~i'1 (1"11'U~llJ~':i) 7.91 8.17 7.40 9.05 .147 .884 .. 
" if'" mllJU'II~U':i~"f)~n llJLUf) (Muscular Strength) 

fl11lJU ~-3U H'tIf}-3n~llJnif}u 'tI'U (n1l1ni'lJ) 28.86 5.46 28.37 4.23 .262 .796 

fl11lJU ~-3U':i -3't1f}-3n~llJnitli1 n-3 (n1 {lni'lJ) 70.15 21.17 58.85 19.98 1.390 .177 
~ 

fI11lJU ~-3U':i -3't16-3n~llJLiitl'tll (nll1ni'lJ) 83.00 25.97 75.71 25.86 .709 .485 .. 
mllJf)~Ylu'IIf)~nifllJLilf) (Muscular Endurance) 

~ ~ 

~U~U (fli'-3) 20.45 7.75 23.00 6.45 - .913 .370 
~ 

~niT-3 (fli'-3) 17.45 5.37 18.27 5.91 - .359 .722 

fll1lJ6f1Y1U'IIfWJ:::UU'l1i,u1uul"ii",u":::011 .. 11Ul\l 

(Cardiorespiratory Endurance) 

fI11lJ~tJtlfl (iil1iHl~':i) 1942.64 537.46 1783.53 332.25 .932 .360 
~ 

a~':ilnl':il~'Ul11 1\l~.:Jtyfl (fli'-3~tl'Ulli) 177.36 8.30 179.40 10.06 - .548 .589 

lflJn(]flll'lnl':i Hf)tlnl~h \l'U 'tIw:::li'n 5.09 1.30 4.93 1.28 .308 .761 

(iil1~~~':i~tlnll1ni'lJ9itl'Ulli) 

lflJ'I HI flll'l nl':i 1 .fftlO nOlfL \l'U 1l.:J tyfl 28.64 3.91 33.67 3.98 - 3.211 .004* 

(iil1~~~':i~f}nll1ni'lJ9itl'Ulli) 

* p < .05 

. " . 
'illm-Hlfl1)1tml~,1.,j'~lJ" 1 'Ulll)l.:.Jfi 2 .. mil milJlhm1mn'UlJ,11m ~tI'lJtl.:.J~'lfijlJ1"flltl 

~ . 
"''l .., , _ I 0' d ~ '" 1 ' _ I 0' d 0' 

(27.82 ± 3.08 fl L"flnJll~lll)l.:jtlJll) ll"~t1JmtC)flJlll'lJlJlJ lJ)l.:.Jflltl (37.93 ± 4.10 t1J~)tC)flJ91) 
, " " 

filllflfl'll flrilJlhl1l1 flt! fl~filJ f11m ~ tI'lJ tl.:j~'lfijlJ 1" fll tI (20.92 ± 1.35 nlCl fll lJ~ tl91l'.i l.:.JtlJ~'.i) . 
U"~tt!tl{t~lJtl'lJ~lJ1lJ1l.:.Jfllti (26.51 ± 2.79 tt!~{l~lJl91') ll~~'Uil 'ffllnf.1f1l~fll)1,*~tlflcMl'illJ 

" . " 
~.:.Jq'~'lJfl~lJlhm1mnlJ (8.64 ± 3.91 D"iH~91)fitlnlClfllllfitllJlfi) \9llflilfl~lIUll1Uflt!fl~ 

(33.67 ± 3.98 D"ilil91)fi~nhfllll~tJlJlfi) mh.:.JlJUmYlf>1ty'Yll.:.J'fffl~~)~~'U .05 



57 

, " 1 I 
~ _t':!.q,.ct ,.ct QJ' _I oCt.tQ..ct .ct " 

Pl8Un 2 m1llJ·UJ1.Jmr.J1.Jtlllil~r.JU~~tflUl1.JrJ.:Il1.JU1J1P11!lWU8.:1P11UlJ1nHtf111nrJlnlflr.J l'Utl.:l 

'Ufl1188flfh~.:Ifl1r.J'U8.:1fl11tl8j)fh~.:Ifl1rJl~8q'U.n1'W 4 tiil~ '~uri fl11l~U fll1i.:l fl11~U 

.. .. 
fll'.i m)f1n1~.:If11tJ~ 1tJf11'.i t~'U i 'UU~Cl ~ 'U l'Yh~ '1111.:1 f1~lJlJ 1'11'l1 f11n'UuCl~ f1~lJll1'11 'l1 mJ f1~ 

4 

5 

6 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

p > .05 

. 
n~lJ1l111umii1.l 

X S.D. 

97 

104 

108 

113 

113 

117 

121 

123 

124 

123 

126 

126 

128 

127 

127 

127 

128 

127 

126 

126 

126 

126 

127 

126 

128 

128 

129 

129 

129 

129 

115 

99 

94 

93 

91 

7.39 

10.09 

10.74 

14.24 

14.45 

9.85 

7.19 

6.07 

6.79 

5.84 

6.43 

6.29 

5.10 

5.68 

5.50 

5.05 

4.72 

4.36 

5.65 

5.20 

4.98 

6.18 

6.83 

5.92 

5.66 

5.10 

5.23 

5.60 

5. 10 

6.12 

9.80 

16.00 

17.46 

16.42 

18.62 

n~lJJll1UmJn~ 
X S.D. 

89 

99 

104 

109 

113 

119 

122 

124 

127 

128 

128 

129 

129 

129 

129 

128 

128 

129 

129 

130 

130 

129 

131 

131 

130 

130 

128 

129 

129 

129 

117 

92 

88 

86 

83 

10.30 

9.52 

11.76 

11.45 

13.42 

11.76 

8.76 

7.07 

6.54 

8.08 

9.23 

9.99 

11.58 

9.16 

8.51 

8.66 

9.75 

8.20 

8.62 

8.84 

9.04 

9.27 

9.43 

8.87 

9.39 

9.31 

8.68 

9.04 

8.54 

9.27 

10.64 

14.79 

11.19 

9.83 

9.50 

2.225 

1.387 

.962 

.709 

.230 

.444 

.1 28 

- .316 

- 1.103 

- 1.546 

- .815 

- .876 

- .359 

- .737 

- A12 

- .464 

- .172 

- .800 

- .975 

- 1.216 

- 1.235 

- 1.054 

- 1.315 

- 1.460 

- .607 

- .493 

.298 

.059 

- .250 

- .072 

- .626 

1.074 

1.013 

1.365 

1.257 

p-value 

.360 

.178 

.346 

.485 

.982 

.661 

.900 

.755 

.281 

.135 

.423 

.390 

.724 

.468 

.684 

.647 

.865 

.432 

.339 

.236 

.229 

.302 

.201 

. 157 

.549 

.627 

.768 

.954 

.805 

.944 

.537 

.293 

.321 

. 185 

.230 
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. " " 
f1l 'j mlfln 1"-3 f1 1fJ~hfJf1l'j i-3'j ~'I111-3 mhJ'\.J I'll U mfh.Ju(l~ f1rilJlJ1'11U mJf1~ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

p > .05 

. . 
. 

n ~ llU 1lni' flL o'U 
X S.D. 

119 

133 

128 

130 

129 

129 

131 

132 

129 

129 

130 

130 

132 

131 

131 

131 

128 

132 

132 

130 

133 

130 

130 

133 

131 

131 

130 

131 

132 

133 

120 

106 

105 

98 

94 

9.33 

10.03 

8.66 

7.86 

7.78 

5.28 

7.14 

5.67 

5.92 

7.52 

7.61 

5.46 

5.65 

5.50 

5.88 

4.39 

4.95 

5.45 

6.62 

7.52 

5.37 

5.78 

5.92 

6.60 

5.35 

6.87 

7.04 

5.24 

3.88 

7.28 

7.43 

11.13 

l0.42 

14.28 

13.79 

n~llJ1lni'mJn9i 
)( S.D. 

116 

129 

131 

131 

131 

132 

133 

135 

134 

135 

133 

132 

l32 

132 

133 

133 

133 

133 

133 

132 

132 

133 

132 

132 

132 

133 

133 

134 

134 

1J3 

117 

104 

100 

97 

95 

14.85 

13 .66 

10.67 

10.23 

8.84 

9 .15 

8.63 

10.52 

9.25 

10.21 

8.74 

8.45 

9.40 

9.36 

8.71 

8.32 

8.43 

8.63 

8.08 

8.40 

9.30 

7.61 

8.96 

8.68 

7.47 

9.08 

7.8l 

8.2l 

8.85 

8.91 

12.95 

13 .58 

13 .60 

12.95 

13.43 

tilt 

.539 

.853 

- .743 

- .275 

- .503 

- .933 

- .621 

- .690 

- 1.371 

- 1.540 

- .926 

- .824 

- .031 

- .294 

- .554 

- .934 

- 1.934 

- .444 

- .340 

- .710 

.238 

- .858 

- .699 

.l47 

- .529 

- .805 

- .894 

- .877 

- .843 

- . 144 

.690 

.467 

.926 

.287 

- .056 

p-value 

.595 

.402 

.465 

.785 

.620 

.360 

.541 

.497 

.183 

. 137 

.363 

.418 

.976 

.772 

.585 

.360 

.066 

.661 

.737 

.485 

.814 

.399 

.491 

.884 

.602 

.429 

.380 

.389 

.409 

.887 

.497 

.645 

.364 

.777 

.956 

59 
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. " " 
f11) fl flntllE~f11tJ~ 1tJf11) UlJ ~ m tJllJ )~11 'h~ ncilJ'l1111 '11 mnlJUCl~ nci lJ'l11l1 '11 mJ n~ 

'IJ1iHi 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3l 

32 

33 

34 

35 

p > .05 

. 
fl~lJii"I1'1ifllnu 

X S.D. 

99 

106 

109 

115 

118 

120 

124 

126 

127 

127 

129 

131 

130 

128 

128 

130 

128 

130 

130 

129 

130 

130 

130 

130 

131 

130 

130 

130 

130 

129 

118 

102 

95 

95 

94 

10.52 

10.98 

15.67 

16.91 

13.59 

9.71 

7.38 

7.01 

6.75 

5.83 

5.12 

4.96 

5.70 

4. 13 

4.83 

4.62 

6.80 

4.41 

5.55 

6.00 

5.97 

6.08 

4.67 

4.74 

5.49 

5.39 

5.75 

5.70 

5.99 

6.39 

6.22 

11.31 

10.47 

9.65 

11.65 

• • 

fl~lJ'\fl11'\rmJfl~ 
X S.D. 

97 

100 

108 

113 

121 

124 

127 

131 

129 

132 

132 

130 

133 

133 

132 

132 

132 

131 

132 

132 

130 

131 

132 

132 

131 

131 

131 

I3l 

132 

133 

115 

99 

94 

92 

88 

11.82 

10.88 

10.85 

10.89 

10.98 

11.44 

11.03 

8.21 

10.25 

9.70 

10.65 

7.94 

9.32 

8.28 

7.61 

8.28 

8.49 

8.21 

9.22 

7.64 

8.33 

9.71 

9.69 

9.99 

9.90 

8.90 

7.87 

8.15 

7.50 

8.11 

14.45 

8.34 

9.78 

9.72 

8.68 

fill 

.411 

1.250 

.293 

. 198 

- .640 

- .883 

- .762 

- .793 

- .605 

- .497 

- .882 

. 154 

- .973 

- 1.767 

- 1.610 

- .791 

- 1.461 

- 0.350 

- .508 

- .780 

.018 

- .206 

- .588 

- .479 

. 176 

- .604 

- .274 

- .306 

- .846 

- 1.208 

.744 

.635 

.196 

.575 

1.300 

p-value 

.685 

.223 

.772 

.845 

.528 

.386 

.453 

.435 

.551 

. 147 

.387 

.879 

.340 

.090 

. 120 

.437 

. 157 

.729 

.616 

.443 

.985 

.839 

.562 

.637 

.862 

.551 

.786 

.762 

.406 

.239 

.465 

.531 

.847 

.571 

.206 

61 
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" " 
fll'J ~Hl fltl 1~ -3fl1tJ~ 1tJfll'l l~'\.Hl61 'j 1J m ~'11 11-3flri lJU 1m! mn'U u,,~ flri lJ U 1'I1U mJfl~ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

p > .05 

. 
n ~ mhl1,r mnu 

~ S.D. 

95 

\08 

115 

114 

114 

115 

125 

124 

126 

128 

129 

127 

128 

130 

126 

128 

129 

128 

128 

129 

130 

130 

127 

128 

125 

127 

127 

131 

126 

128 

106 

92 

90 

88 

87 

11.70 

10.35 

10.79 

10.30 

11.73 

9.70 

10.12 

8.53 

8.31 

7.80 

7.24 

7.55 

6.03 

6.39 

7.26 

7.68 

6.73 

5.82 

8.28 

7.16 

6.30 

7.76 

6.54 

7.15 

7.02 

7.37 

4.81 

7.15 

7.37 

5.47 

13.51 

10.65 

9.97 

9.06 

11.34 

. . 

)( S.D. 

98 

109 

117 

119 

116 

115 

121 

124 

127 

129 

128 

128 

129 

133 

129 

130 

132 

133 

128 

129 

130 

130 

128 

131 

131 

130 

131 

131 

131 

131 

III 

91 

88 

86 

85 

11.46 

12.61 

13.81 

15.16 

13.95 

15.25 

16.56 

14.46 

12.31 

12.84 

12.81 

9.84 

15.55 

12.44 

10.98 

10.32 

10.01 

8.72 

10.34 

10.32 

11.82 

13.13 

9.40 

9.55 

9.43 

8.38 

8.96 

8.83 

8.14 

7.70 

14.77 

12.86 

12 .65 

12.21 

12.00 

- .552 

- .207 

- .475 

- .804 

- .387 

- .046 

.593 

- .097 

- .271 

- .320 

.127 

- .351 

- .332 

- .751 

- .580 

- .507 

- .830 

- 1.876 

.024 

- .254 

.009 

.029 

- .425 

- .929 

- 1.696 

- 1.082 

- 1.360 

-.099 

- 1.442 

- l.l84 

- .800 

.064 

.486 

.395 

.328 

p-value 

.586 

.838 

.639 

.429 

.702 

.964 

.559 

.924 

.789 

.752 

.900 

.729 

.743 

.460 

.567 

.617 

.415 

.073 

.981 

.802 

.993 

.977 

.674 

.362 

.103 

.290 

.187 

.922 

.162 

.248 

.432 

.950 

.631 

.696 

.746 

63 
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" " ij1J~l'\.l{)-3f11~ {){)flfh~-3 fl1t1~ltlf11~ 1~'U ~ ~'11 11-3 mlml 1m! mn'U u ~~ fl ~lJ U I'll iT mJfl~ • • 

m1lJ~'U 1 '''1~'\Jtu:;111 hiimi1'\Jfl.:lm'HHlnth~.:Imtl~1t1f)TH~'U (ih'l ~~~~,j~ fl'Vl) 

" " 
"'''' 

mjlJ'I,hl-n! mn'U f) ~1J'\hm! mJ f)~ 
1'i1 t p-value 'U1'Vl't1 

X S.D. X S.D. 

5 124 29.15 126 23.45 - .170 .866 

10 128 27.75 136 22.88 - .777 .445 

15 120 28.92 134 21.06 - 1.447 .161 

20 127 20.75 136 19.54 - 1.196 .244 

25 137 32.74 128 23 .44 .769 .449 

30 145 30.09 138 20.52 .697 .492 

p> .05 

" " 
fl cntl~ 1'\.1 {)-3f11~ {){)flih~-3 f11t1~ 1t1f11~ 1~'U ~ ~'11 11-3 fl~lJU I'll iT mn'Uu~~ fl~lJU I'll iT fltJfl~ . . 

fl11lJ~'U 1ft'l1~'\Jtu:;111 hflft1t1fi1'IJtl.:lm~tltlnth~.:Imtl~1t1m~ 1~'U (ijft~~m,j'j tl't1) 

" " 
.. .,j f)~lJt111'1ir mn'U f)~lJt111'1irmJf)~ 

ri1 t 'U1't1't1 p-value 
X S.D. X S.D. 

5 73 19.74 67 10.39 .999 .328 

10 67 13.13 68 8.95 - .219 .829 

15 66 11.69 65 7.79 .296 .770 

20 69 13.78 65 6.20 L.029 .322 

25 64 21.03 72 15.55 - 1.149 .262 

30 77 20.47 70 16.45 .979 .337 

p > .05 

~ .I" <i.cd ~..d, I d 

\I1fl~"f11~11m1~'I1'\.1{)1J" l'UlOInl-3'Y1 7-8 1W~U~'UiJlJ'YI 6-7 V'l1J11 fll p> .05lJfl"l 5 'U1'Y1 
. " o Q.I " .q I 0 QI Y ..::::.. l.dod 0 Q.I 

'\.I {)-3f11~ {){)flf11"-3f11 t1101 1 t1f11 ~ 1101'U U fflO1-311 f11~ {){)flf11"-3f11t11011t1fll ~ 1101 'U '\.I {) -3 fl'llJ'YIlJ.fll1~'U 1 '11 'U fl 

In'U ijfl11lJ~'U hi1I01'\.1W~{){)fln1~-3f11t1 ('\.Iw~'I111 \Iij'lJ~1U"~'\.Iw~'I111 \Iflmtl~1) i~UlOlfl~l~ti1J 
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. 
UNu.uiHi 6 Uff~Hfl11lJ~'U i m1~'\JW::M 1 hlij'U~1'\JV~fllHIVflnl~~flltJ~1tJflljt~'U 

" " till tJ1H Vi tJ'U j:: 'H 1 VHlri lJ'lJl'H 11 fHih.J U (I:: fl ri lJ'lJl'H 11 m.l fl~ . . 
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" " OQ.l QlI Q.I 1 QlIQI d. 

J~tI~l1me:Je:Jflfl1Cl.:jfl1t1 (1~fll 6 flH uflCl~m.:j111.:jflU 5 Ull'l) 

m~u.uij~ 7 Uff~~fl11lJ~'U im1~'\Jf.U::M1 hfl(lltJ~1'\JV~flljVVflfh~~fllrJ~1rJfll'H~'U 
" " 

j::'H 11~flrilJ'lJ 1'H11 fHf)'UU(I:: flrilJ'lJ l'H 11 m.l fl~ . . 
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• y y 

U 'lJ ~1'\J ij~fl1'j ijijf)fh"~fl1v~ lVf) l'j 1~ 'j~'H ':h~milJlll'H,r mfhH1~~ f) rilJlll'H,r mJf)~ • • 

fl11lJ~'U 1~ii~'lJw::,r11'iliJu~1'IJ~~m~H)tlnfhci~mtl${1t1m'j"~~ (ii~~~~nh~V1) 
~ ~ 

... el n~lJ'Ull1'11mn'U n~lJUll1'11mJn~ . 
'U1V1V1 fl1 t p-value 

X S.D. Y S.D. 

5 143 34.42 116 28.69 2.187 .039* 

10 138 33.39 115 29.54 1.883 .072 

15 133 31.40 121 21.39 1.137 .267 

20 134 21.95 132 22.58 .202 .841 

25 134 23.18 132 16.68 .220 .828 

30 143 22.91 130 18.76 1.598 .123 

* p < .05 

• y y 

~ ~ 1 fJ~ 1'\J ij ~ f) 1 'j ij ij f) fi 1" ~ f) 1 V~ lV f) 1 'j 1~ 'j ~ 'H 'h~ f) ri lJ III 'H,r f) 1 n 'U 11 ~ ~ f) ri lJ III 'H,r f) U f)~ . . 

fl11lJ~'U 1~ii~'lJw::,r11'ilflmtl~1'IJfl~m'j"~~nfhci~mv${1vm'j"~~ (ii~~~~'j"'tJ'j"~V1) 
~ ~ 

... el nrilJUll1'11mn'U n~lJUll1'11n'tJn~ . . 
'Ul'Y1V1 fl1 t p-value 

X S.D. X S.D. 

5 67 13.07 72 18.44 - .794 .435 

10 68 12.21 69 15.38 - .223 .825 

15 68 17.67 75 17.00 - 1.001 .327 

20 70 9.06 69 12.74 .128 .899 

25 69 9.44 70 10.31 - .284 .779 

30 74 19.44 68 10.01 1.160 .258 

p > .05 

. . 
.d. 0 QJ 91 .:::. 1 0 Q.I ,., ~ 1 

P > .05 lJf)'l 5 'Ul'Vl'\Jij~fl1'jijijf)fl1~~fl1fJfllfJfl1'jl~ llfffl~11 fl1'jijijf)fl1~~fl1fJ~lt1fl1'jl~'\Jij~f)'llJ 
• y 

-nijfl11~1l1'H,rmn'U ij~11lJ~'U i~i1f1'\Jw~ijijf)fil"~fl1fJ ('\JW~Ml humil11~~'\JW~'I1111l~mtl~1) 
• y • 

1:J llflf)911~n'lJf)rilJ-nijlll'H,r f)U f)~ mh~ih:r mhfi\\J'Vl1~ ff(\~.y; '.i ~~'lJ .05 
• u 
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. " " 
ii'U~1'tI~.:jfll'jtl~tlfh".:jflltJ~1tJfll'jl1hl~mtJ1h1'j~'I111.:jmilJ'lJ1'I1'11mnhlu~~milJu1'I1'11tlt!tl~ • • 

fl11lJ~'U hrH~'lJf.U::'I111 'ilihJ~1'IJ~ .:jm·HH)f)fhr.:jmtlf1'1t1n1'.i~'U ~m tll'U (ij"~~~71.h~'Y1) 
• • .. ..; f) ~lJlhl·n1 mn'U f) ~ lJ'U "'1'11 mJ f) ~ . 

'Ul'Y1'Y1 fIlt p-value 
X S.D. X S.D. 

5 134 18.76 123 23.75 1.312 .202 

10 138 18.34 134 18.91 .509 .615 

15 140 20.83 136 17.74 .597 .556 

20 141 17.44 135 18.51 .933 .360 

25 136 19.75 131 17.09 .767 .450 

30 136 16.70 131 16.88 .784 .441 

p > .05 

. " " 
Tl~ltJ~ 1't1tl.:jfll'j ~ tltlfh" .:jflltJ~ 1tJfll'j 11 hi ~m til hi 'j ~'I111.:j tl qlJU 1'11'11 mnhlu~ ~tlqlJU 1'11\J tlt! tl~ 

fl11lJ~'U 1 "i1~'IJf.U::'I11 1 'il1'J"lU~1'IJ~.:jm7 ~~f)fhr.:jmuf1'1um7~'U ~m Ul'U (ij"ft~~71.h~'Y1) 
• • .. ..; f)~lJ'lhm1 mn'U f) ~ lJl1 1'1111 mJ f) ~ . 

~1t 'Ul'Y1'Y1 p-value 
X S.D. X S.D. 

5 65 13.06 68 11 .20 - .765 .452 

\0 66 11.30 68 11.06 - .583 .565 

15 61 8.51 62 8.62 - .043 .966 

20 63 9.19 65 9.71 - .375 .711 

25 62 9.79 64 10.16 - .503 .619 

30 64 1\.58 64 9.60 - .096 .924 

p > .05 

'il1tl~~fll'jl1m1~,.r,j'm.!~ i'\.J'Pl1'j1.:j~ 11-12 U~~U~hllJiJ~ 10-11 lm11 T11 p> .05 lJtl'"l 5 

'\.Jlfi'tl~.:jfll'j ~~tlfh".:jflltJ$i'1tJfll'j;JhI ~m tJ1h1 U ff~.:j 11 fll'j ~~tlfhr:r.:jflltJ$i'1tJtln;JhI ~m tJl'U 'tI~.:j 
. " 

tlqlJfiijfl11~U 1'11'11 mnhl ijTl11lJ~hI 1 m191'tlW~ ~~tltl1r:r.:jflltJ ('tIW~':f1 i 'ilii'U~1U~~'tIW~,r 1 i'il 
. " . 

Tl~ltJ~1) 'liU91tl~ 1.:j n'UtlqlJfiij U I'll '11 tlt!tl~ mh.:jij'11mhYi ty'Vll~ ffi1~ rh ~ ~ 'U .05 
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.. .. 
tj1Jf11't1~~ f1l1 ~~flfh~~ f1ltl~ 1t1f1l1 t~\Jufll1il m ~11 'h~ mhn'l1 l1'U mn\Ju,,~ flri 111l1l1l! mJ fl~ • • 

f11llJ~U 1~i1111Jtu:;'I11 i~l'iiu~11Jtl.:jnl'HH)nthr:mltJ~1tJnl'.i1~Um) hun (iinlilill'.itlnl't1) 
" " 

... .l n~lJ'u 1'1111 mnu n~lJ'lhl'n1mJ n~ 
fllt Ul't1't1 p-value 

X S.D. X S.D. 

5 116 36.87 125 21.99 - .839 .410 

10 131 19.26 120 23.58 1.318 .200 

15 142 17.64 123 23.21 2.273 .032* 

20 133 26.05 118 18.73 1.676 .107 

25 136 22.22 130 15.67 .775 .446 

30 132 21.94 132 17.94 .033 .974 

* p < .05 

.. .. 
fl"1t1f11't1fl~f1l1fl~flfh~~f1ltl~1t1f1l1t~\JUfll1ilm~11'h~flrillllll1t!mn\Ju"~flrill11ll1t!mJfl~ . . 

fl11lJAU 1ni1111Jtu:;'I11i~flnltJ~11Jtl.:jm'.itltlntil~.:jmtJFl1tJnTH~UUtl hiin (iinlili~',j'l.htl't1) 
" " 

... .l n~lJlhHl1mnu n~lJ'hHl1mJn~ 
fll t Ul't1't1 p-value 

X S.D. X S.D. 

5 70 15.81 73 13 .53 - .504 .619 

10 77 13.12 70 18.45 1.214 .237 

15 79 13.53 69 14.68 1.805 .084 

20 72 8.60 74 15.22 - .482 .634 

25 75 7.79 65 10.06 2.879 .008* 

30 79 18.57 68 10.27 1.907 .069 

* p < .05 

'illfl~"fll11tfl11::,.r.,rfll.J"i\J91111~~ 13-14 U"~U~\J5JiJ~ 12-13 ~1J':h t11\Jlllmh p 

> .05 lJfl'l 5 \Jl'n'tlfl~fll1fl~flfh~~f1ltl~1t1f1l1t~\JU~ hilfl UC1'91~ ':h f1l1VVfltll~~fl1t1~1t1fll1 
, .. 

t~\JUfl hilfl 'tIV~fl*J'nijfl11:;1l111t!mn\J ijfl1111~\J l"M91'tlW::VVfltll~~fl1t1 ('tIw:;'I11i'iltj1Jf11 
, .. , 

tm::'tIW:;'I11 i 'ilfl CllUf11) ~hj Uflfl~h~ti1Jfl~llV)ij\lll1 \! mJfl~ mh~ ij\! mh"ty'\'ll~ C1'ii~V) 1 :;~1J .05 
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Vll11~~ 15 1 tl1 U'U lli U'U ~ 11 Q ~ Ull ,,:; ril'U 1 ~ U.:J l'U 'U lJ 19'1 'J i 1'U '\Jtl.:J illJ 'J 'J \Ii) 1'Vl f)1'J 1 oM 

" " 
tl tlf)CM11l'U'\J tl.:J m 'J tltlf)fh~.:J mu~ dUf) 1'J 1~ 'U 'J:;11 -;I1.:J f)~lJtJ 111,:r mn'Ull":; f) ~lJ tJ 111U f)tlf)~ 

.. .: 
'U11111 
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4 
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7 
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9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
mi 111111111' m n'U 

)( S.D. 

9.0 

13.0 

14.5 

14.8 

16.2 

16.4 

17.3 

18.1 

17.8 

17.8 

17.9 

18.0 

19.1 

18.6 

18.6 

18.5 

18A 

18A 

17.5 

18.0 

18.0 

18.5 

17.8 

17.9 

18.2 

18.2 

18.2 

18.7 

18.5 

18.1 

14.3 

8.7 

7.3 

6.6 

6.5 

IA8 

3.55 

3.64 

4.24 

3.31 

3.32 

2.80 

2.81 

2.86 

2.60 

2.26 

2.90 

3.05 

2.80 

3.26 

2.77 

2.87 

2A6 

3.17 

3.13 

3.07 

3.30 

2.86 

3.24 

2.93 

2.79 

3.22 

3.69 

3.53 

3. 14 

3.20 

4.20 

4.65 

4.11 

4.68 

7.5 

12.6 

14.7 

16.0 

17.5 

18.9 

19.5 

20.3 

21.3 

21.9 

21.3 

20.6 

20.3 

21.0 

20.7 

20.5 

20A 

20.6 

20.3 

20.7 

20.5 

20.5 

20.9 

20.3 

19.9 

19.5 

18.9 

18.7 

19.3 

19.8 

16.6 

9.3 

6.5 

5.8 

5.1 

• • 

S.D. 

2.03 

2.44 

2.87 

2.78 

2.97 

2.94 

2.61 

2A9 

3.28 

3.96 

3.42 

2.38 

2.37 

2.45 

3.20 

2.80 

2.06 

2.97 

2.53 

3.33 

2.36 

2.64 

3AI 

3.08 

2.90 

2.85 

5.21 

4.50 

2.63 

2.62 

2.03 

3.01 

1.25 

1.42 

1.06 

tll t 

.027 

.341 

- .2 19 

- .860 

- 1.038 

- 2.084 

- 2.053 

- 2.085 

- 2.791 

- 2.947 

- 2.887 

- 2.509 

- 1.107 

- 2.288 

- 1.585 

- 1.879 

- 2.108 

- 2.034 

- 2.496 

- 2.068 

- 2.323 

- 1.707 

- 2A58 

- 1.887 

- 1.458 

- 1.146 

- .384 

.037 

- .598 

-1.509 

- 2.272 

- .382 

.560 

.648 

1.065 

p-value 

.054 

.736 

.829 

.398 

.310 

.048· 

.051 

.048· 

.010* 

.007* 

.008· 

.019* 

.279 

.031* 

.126 

.072 

.046· 

.053 

.020· 

.050 

.029· 

.101 

.022· 

.071 

.158 

.263 

.704 

.971 

.556 

.144 

.032· 

.706 

.586 

.530 

.298 
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Vl 1'l1~~ 16 I tJ~ fJ1J In fJ1Jfl 11 'i! ~ fJIII;l:: ril'Ul ri fJ~1 1J'U lJ 1fl:i i 1'U 'II tl ~ fflJ:i:i \I fl1'Vi fl1:i i '* . ~ ~ 

tl tl flc)fl" 'U 'II tl ~ fl n tl tlflfh '" ~ m fJ~ 1 fJfl 1:i 1~:i:: 'I1';h ~ fl ri lJ'l.J I'll ir mfl'U II I;l:: fl ri lJ'\.J I'll ir fl tJ fl ~ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p< .05 

. 
n~1Ju 1lni mill! 

14.1 

20.5 

18.9 

19.0 

18.0 

17.8 

18.4 

18.3 

17.3 

17.2 

17.5 

17.5 

17.6 

17.1 

17.4 

16.7 

16.9 

17.2 

17.8 

16.9 

17.0 

16.5 

15.9 

16.8 

16.4 

15.2 

15.7 

16.3 

16.2 

16.6 

11.9 

7.8 

6.5 

6.6 

5.7 

S.D. 

12.73 

3.72 

3.78 

3.03 

2.65 

3.25 

4.13 

3.10 

3.20 

3.22 

2.62 

2.81 

3.17 

3.14 

3.53 

2.80 

2.66 

2.71 

3.09 

2.95 

3. 19 

2.70 

2.95 

3.16 

2.84 

3.43 

3.61 

2.80 

2.86 

3.88 

3.02 

2.56 

3.08 

2.77 

2.83 

. . 

n~1Jlf1l1'1imJn~ 
~ S.D. 

12.7 

21.3 

21.1 

21.3 

21.1 

20.8 

21.0 

20.9 

20.9 

20.1 

19.7 

18.9 

19.5 

19.1 

19.3 

19.1 

19.3 

19.1 

19.1 

18.8 

18.7 

18.4 

18.2 

18.9 

18.8 

18.7 

18.7 

18.8 

18.9 

18.3 

11.7 

7.5 

5.7 

5.5 

5.1 

2.74 

3.20 

3.08 

3.99 

4.11 

4.46 

4.24 

3.91 

3.79 

3.92 

4.27 

3.65 

3.42 

3.24 

4.06 

3.94 

3.86 

3.56 

3.89 

3.55 

3.75 

3.29 

3.93 

3.97 

3.93 

3.86 

3.95 

4.04 

4.03 

3.99 

3.35 

3.58 

1.39 

1.19 

0.83 

1.140 

- .597 

- 1.603 

- 1.622 

- 2.160 

- 1.878 

- 1.583 

- 1.818 

- 2.595 

- 1.995 

- 1.563 

- 1.120 

- 1.389 

- 1.555 

- 1.289 

- 1.726 

- 1.739 

- 1.470 

-.926 

- 1.438 

- 1.237 

- 1.603 

- 1.623 

- 1.458 

- 1.745 

- 2.425 

- 1.986 

- 1.781 

- 1.884 

- 1.083 

.138 

.224 

.816 

1.471 

.773 

p-value 

.265 

.556 

.122 

.118 

.041* 

.073 

.127 

.081 

.016* 

.058 

.131 

.274 

.177 

.133 

.210 

.097 

.095 

.155 

.364 

.163 

.228 

.122 

.118 

.158 

.094 

.023* 

.059 

.088 

.072 

.290 

.892 

.824 

.429 

.154 

.447 



79 

.. 
---- fl~lJii 11'n1' mn'U 

- .. - ...... _--- ... 
- ...... - .... --_ .. .. .. - .... - ..... , .... .... _---

10.0 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 192021222324252627282930313233 3435 

UNU.uij~ 17 11 'iHI 'H'I'lJ ~ 'Hl fll'Yi f11~ 1 ~t1 tI flci!ll 'U '\J~H f11 HHlflnl "'HlltJ~ ';H.lf11~ i~ .. .. 
!'mtJ1HVim.J~~'H11~mi1J\Jl'HUmfhJml~fl~lJih'HumJfl~ 

1l1flHClf11~1!ml~11~t1lJClhJlIU1~~ 16 UCl~UH'UfliJ~ 17 'Yii.J11 ~lJ~Hlfll'Yif11~l~ 
~ ~ . .. . 

t1t1flci!1l'U 1 'U'\Jw~t1t1flnl"~fl1tJ~'JtJfl1~1~~~U~'U 1 Vi Vi 1-35 !iJ~tlU!VitJU~~'H1N~t1~fl~lJ 1 'U'lh~ . . .. 
o Q.I did. d I , 1 dd. 0 Q.I ~ d 

nCl1'\JtI~fl1~t1t1flfl1Cl~fl1tJ'Ul'V1'V1 5, 9 UCl~ 26 1l~lJfll P < .05 U~fI~11 fl'llJ'VIlJml~'Ul'H'Umfl'UlJ 
I I • " 

~lJ ~ ~ fI fll'YiflU 1 ~tIt1 flci! 1l'U '\JtI~fll ~ tl tl flnl"~f11t1~ lt1fl 11 1~ ~1 fl 'hfl ~lJVi ihl l'HU fliJ fl~! ~'U 
o d. t do OJ 0 Q.I ~Cir..cS Q.I 

1l1'Ul'U 3 'Ul'V1t1tJ1~lJ'UtI~lf1ty'Vl1~~f1l1'V1~:;flU .05 



80 

. " " fHlflcHl ~'U '\J ~H fll~ ij ij flfh~ ~ fllVfi' 1Vfll~ iJ'U ~ m fJl'U 'j ~'\11Nfl cillU I'll 11 mn'U UCl~ fl cillU 1 '\111 mJ fl~ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
mjlJlh11'u fll f)U 

8.5 

10.6 

11.9 

12.5 

13.5 

14.3 

14.8 

14.8 

14.8 

14.9 

14.8 

15.5 

14.9 

14.7 

14.7 

14.9 

15.2 

15 .2 

14.9 

14.9 

14.8 

15.5 

15.3 

15.5 

15.4 

15.0 

14.7 

14.5 

14.6 

14.5 

11.4 

7.6 

5.6 

4.8 

5.2 

S.D. 

0.93 

3.04 

3.81 

4.41 

3.45 

2.72 

2.86 

3.25 

3.12 

2.95 

2.52 

3.67 

3.02 

2.97 

2.76 

2.77 

2.71 

3. 16 

2.5 1 

2.30 

3.54 

3.05 

3.52 

3.24 

2.94 

2.79 

2.20 

2.11 

2.34 

2.34 

3.04 

2.11 

0.92 

0.75 

1.66 

9.5 

11.1 

13.8 

14.5 

15.8 

16.7 

17.3 

17.2 

17.2 

17.9 

17.7 

17.5 

17.6 

18.0 

17.5 

17.3 

17.2 

16.9 

16.9 

17.2 

16.8 

17.1 

17.5 

17.3 

17.0 

16.8 

16.9 

16.9 

17.5 

17.4 

12.9 

7.7 

6.4 

6.4 

5.9 

• • 

S.D. 

1.19 

1.13 

2.04 

2.45 

2.08 

1.72 

2.34 

3.00 

3.51 

3.48 

3.43 

3.52 

3.62 

3.36 

2.88 

2.69 

2.83 

3.23 

3.22 

3. 10 

2.9 1 

3.00 

3.40 

2.92 

3.05 

2.68 

2.33 

3.11 

2.90 

3.64 

2.69 

2.43 

1.45 

2.16 

1.55 

til t 

- 2.285 

- .517 

- 1.637 

- 1.421 

- 2.079 

- 2.749 

- 2.400 

- 1.930 

- 1.789 

- 2.278 

- 2.380 

- 1.350 

- 2.004 

- 2.574 

- 2.500 

- 2.182 

- 1.826 

- 1.327 

- 1.733 

- 2.066 

- 1.566 

- 1.402 

- 1.601 

- 1.549 

-1.372 

- 1.663 

- 2.372 

- 2.216 

- 2.661 

- 2.345 

- 1.393 

- .106 

- 1.526 

- 2.623 

- 1.079 

p-value 

.031* 

.615 

.115 

.168 

.048* 

.011* 

.025* 

.066 

.086 

.032* 

.026* 

.190 

.056 

.017* 

.020* 

.039* 

.080 

. 197 

.096 

.050 

.131 

.174 

.122 

.134 

.183 

.109 

.026* 

.036* 

.014* 

.028* 

.176 

.9 16 

.140 

.017* 

.291 
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m.lflcHl 'il'W "v~ fl1'H.lVflfh"~fl1t1A';Wfln 1~'WUtl1 ~dJ fl'j::'11 'h~ fl~ ulhl1lJ fl1fi'Wu~:: fl~Ulhl1 't! mJ fl~ 

tnlili 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
n~1Jth'HtiOliiu 

7.8 

13.9 

15.9 

15.4 

14.4 

15.1 

17.0 

17.5 

17.5 

18.3 

17.9 

18.0 

17.9 

18.0 

16.8 

17.3 

17.6 

17.5 

16.8 

17.5 

17. 1 

16.6 

15 .7 

16.5 

16.3 

16.3 

16.5 

16.4 

15.6 

15 .5 

11.3 

6.9 

5.7 

5.5 

5.2 

S.D. 

3.31 

2.70 

2. 12 

1.91 

1.63 

1.87 

2.32 

2.58 

3.45 

2.80 

3.39 

3.16 

2.74 

3.07 

2.82 

2.37 

2.73 

2.16 

2.56 

3.24 

2.81 

3.20 

2.33 

2.73 

2.37 

2.53 

2.66 

2.42 

2.66 

2.02 

2.57 

1.38 

1.49 

1.51 

1.54 

• • 

n~1JJ1'HtimJnii 
~ S.D. 

8.6 

15 .2 

18.3 

18.3 

16.9 

17. 1 

18.4 

18.8 

20.0 

21.6 

21.0 

20.4 

20.9 

20.8 

20.6 

20.2 

19.6 

20.7 

18.9 

18.3 

18.7 

18.7 

19.2 

19.1 

18.5 

19.3 

19.5 

18.L 

19.1 

L8.7 

L4.1 

8.3 

6.6 

5.7 

5.9 

1.50 

2 .01 

2.89 

2.66 

2.97 

2.83 

3.68 

2.40 

2.54 

3.31 

4.96 

3.25 

3.58 

4. 13 

3.02 

3.63 

3.29 

2.91 

2.72 

4.82 

3.8 1 

3.35 

3.51 

4 .58 

4.27 

4. 10 

5.04 

3.88 

5.19 

3.67 

2.76 

1.71 

0 .99 

0.96 

1.30 

tilt 

- .812 

- 1.40 I 

- 2.349 

- 3.144 

- 2.520 

- 2.082 

- 1.186 

- 1.276 

- 2.097 

- 2.697 

- I.781 

- 1.882 

- 2.343 

- 1.895 

- 3.242 

- 2.329 

- 1.611 

- 3.144 

- 1.943 

- .469 

- 1.158 

- 1.607 

- 2.847 

- 1.664 

- 1.533 

- 2. 183 

- 1.800 

- 1.280 

- 2.001 

- 2.670 

- 2.621 

- 2.166 

- l.801 

- .576 

- 1.228 

p-value 

.425 

.174 

.027* 

.004* 

.019* 

.048* 

.247 

.214 

.047* 

.0]3* 

.088 

.072 

.028* 

.070 

.003* 

.029* 

. 120 

.004* 

.064 

.643 

.258 

.121 

.009* 

. 109 

.138 

.039* 

.084 

.2 13 

.057 

.0 13* 

.015* 

.040* 

.084 

.5 70 

.231 
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Pll'1 1 ~ ~ 19 1 tl~ tI 'U lli tI 'U ~ 1 t II ~ tI t t " :: ri 1 tJ t rl tI ~ t'U tJ lJ 1 \91 'j j 1 tJ 'IJ 'tl ~ ff lJ 'j 'j fl.tll 'Vl f) 1 'j i ~ 
m1'U'tltJ , \91 'tl'tlf) , C)f~'IJ'tl~fll'j 'tlijf) tll"~ flltl~ lt1fll'j t~tJ 'j ::trh~ ffij~ f) rilJ 

l.Ill1l1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
fl~ 1Jlllllli fll Ii l.I 

X S.D. 

6.1 

8.0 

9.5 

10.5 

11.7 

12.3 

13.1 

13.8 

14.0 

13.6 

14.5 

14.0 

14.8 

14.5 

14.4 

14.5 

14.5 

14.2 

13.5 

13.6 

13.7 

14.1 

13.8 

13.5 

13.8 

14.2 

13.9 

13.9 

14.0 

13.7 

Il.l 

7.5 

6.1 

5.5 

5.4 

0.70 

2.10 

2.34 

3.17 

2.83 

2.76 

2.55 

2.79 

2.83 

2.38 

2.34 

2.68 

2.64 

2.54 

2.69 

2.91 

2.84 

1.89 

2.02 

1.86 

1.85 

2.26 

2.18 

2.25 

2.79 

2.36 

2.39 

2.63 

2.49 

2.61 

2.77 

3.47 

3.86 

3.59 

3.61 

5.7 

8.2 

10.3 

12.1 

13.7 

15.3 

16.5 

17.3 

18.3 

18.7 

18.3 

17.7 

17.3 

17.7 

17.6 

17.2 

17.1 

17.3 

16.6 

17.3 

17.3 

17.2 

17.3 

16.9 

16.7 

16.2 

15.7 

15.4 

15.7 

16.2 

13.5 

8.4 

6.3 

5.6 

4.9 

S.D. 

1.40 

1.42 

1.98 

2.28 

2.64 

3.02 

2.36 

2.61 

2.97 

3.39 

3.29 

2.37 

2.34 

2.37 

2.69 

2.43 

2.15 

2.58 

2.35 

2.46 

2.19 

2.37 

2.69 

2.50 

2.58 

2.01 

4.32 

3.83 

2.49 

2.27 

2.07 

2.77 

1.35 

1.06 

1.l0 

• 

tilt 

0.922 

- 0.290 

- 0.957 

- 1.425 

- 1.796 

- 2.648 

- 3.557 

- 3.299 

- 3.750 

- 4.206 

- 3.335 

- 3.750 

- 2.496 

- 3.376 

- 3.027 

- 2.621 

- 2.671 

- 3.425 

- 3.569 

- 4.099 

- 4.344 

- 3.374 

- 3.554 

- 3.579 

- 2.689 

- 2.353 

- 1.263 

- !.lll 

- 1.753 

- 2.574 

- 2.508 

- 0.772 

- 0.227 

- 0.149 

0.437 

p-value 

.366 

.774 

.348 

.167 

.085 

.014· 

.002· 

.003· 

.001· 

.000· 

.003· 

.001· 

.020· 

.003· 

.006· 

.015· 

.013· 

.002· 

.002· 

.000· 

.000· 

.003· 

.002· 

.002· 

.013· 

.027· 

.219 

.278 

.092 

.017· 

.019* 

.448 

.823 

.882 

.666 
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ml1J fl'U i ~ flflfl , C)f~'\Jfl'lfl1j flflflfh"'1fl1tJ~1t1fl1j 1'1 j::l111'1 1:Hl'l fl rilJ 
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10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 
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* p < ,05 

. 
mj 11 ,hmi mOll 

X S,D, 

8,6 

14.6 

14.5 

14.8 

13.8 

13,7 

14.2 

14.1 

13.3 

12.8 

13.3 

13.0 

13.4 

12.8 

13 .0 

12.7 

12.5 

12.7 

13.4 

12,6 

12,8 

12.4 

12.2 

12,8 

12.5 

11.5 

11.8 

12.0 

12.1 

12.6 

8.9 

6.0 

4.5 

4.7 

3.6 

1.96 

2,66 

3,17 

2,89 

2.18 

2.80 

4.19 

3,62 

2,72 

2.71 

2 .41 

2,83 

3,20 

2.52 

3.32 

2.80 

2.77 

2,69 

2,94 

2.66 

2,75 

2.46 

2.64 

2.86 

2.62 

3.01 

3.03 

2.49 

2.88 

3.50 

2,66 

1.41 

1.63 

1.62 

1.21 

n~lJ1fnni Ill! n~ 
X S.D, 

8.8 

15,3 

17.0 

17.5 

17,5 

17,5 

17.4 

17 .1 

17.2 

16.5 

16 .3 

15 .7 

15 .9 

15.6 

15.8 

15 .6 

15 .7 

15 .8 

15.4 

15.3 

15.1 

14,7 

14.9 

15.2 

15. 1 

15 .1 

15.1 

15 .1 

15 .3 

14.9 

9.5 

6.5 

5.1 

4 .5 

4.4 

1.61 

1.63 

1.51 

2.29 

2,77 

3.02 

3.00 

2.64 

2.62 

2.88 

3.41 

2.82 

2.49 

2,53 

2.65 

2.59 

2.87 

2.37 

2.53 

2.32 

2.36 

1.98 

2.58 

2.48 

2.66 

2.53 

2,63 

2.83 

2.60 

2.46 

2.45 

2.26 

0.99 

0.92 

0.51 

. 

- 0.233 

- 0 .828 

- 2.629 

- 2.606 

- 3.612 

- 3,273 

- 2.288 

- 2.483 

- 3,711 

- 3.272 

- 2.485 

- 2.379 

- 2.304 

- 2.773 

- 2.394 

- 2.705 

- 2.842 

- 3.090 

- 1.894 

- 2.756 

- 2.307 

-2.721 

- 2.663 

- 2.268 

- 2.490 

- 3.380 

- 2.919 

- 2,934 

- 2.939 

- 1.968 

- 0.553 

-0.601 

- 1.317 

0.389 

- 2.212 

p-value 

.818 

.416 

,015* 

.016* 

,001* 

,()()3* 

.031* 

.()()I* 

,()()3* 

.020· 

,026· 

.030· 

,011* 

,025* 

,012* 

.009* 

.005· 

.070 

,011* 

,030* 

,012* 

.014* 

.033* 

.020* 

,002* 

.008* 

,007· 

.007* 

.061 

.585 

.553 

.200 

.701 

.037* 
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f11'lH~ 21 1tJ~ tJ'U1 n tJ'Ufi 1111 ~tJU II ~ ~htH ii tJ.:J 1 'UlJ lJ Hl ';i j llJ 'tI f).:J 'fflJ ';i 'Hlfll'YHl1';i i '* 
m1mllJ i ~ f)Vf) i C)f~'tIf).:Jfl1';i Vf)f)fhft-:Jfl1tJ~ 1tJf) n illJ ~m tJ1lJ ';i ~ 'I"tiN 'ffV-:J f)~ lJ 

llllili 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
n ~ lJ'lj nn! mOll 

~ S.D. 

5.6 

7.2 

8.2 

9.8 

10.5 

10.8 

LI.7 

12.0 

11.9 

11.7 

11.7 

L2.3 

11.9 

11.5 

11.5 

11.6 

LI.5 

11.7 

11.7 

11.6 

12.0 

l2.1 

11.8 

12.0 

11.9 

11.5 

11.3 

11.0 

11.3 

11.1 

9.0 

5.8 

4.6 

3.9 

4.5 

0.81 

2.14 

3.31 

3.95 

3.24 

2.32 

2.72 

2.65 

2.43 

2.28 

2.05 

2.57 

2.21 

2.11 

2.16 

1.91 

2.02 

2.49 

2.00 

1.80 

2.37 

1.76 

2.23 

2.05 

1.76 

1.63 

1.19 

1.26 

1.62 

\.58 

1.79 

1.40 

0.92 

0.94 

1.29 

6.7 

7.9 

9.9 

11.6 

13.1 

14.1 

14.5 

14.4 

14.6 

14.8 

14.7 

14.3 

14.4 

14.7 

14.3 

13.9 

13.8 

13.7 

13.5 

13.7 

13.3 

13.3 

13.5 

13.4 

13.4 

12.9 

13.1 

13 .L 

13.6 

13.3 

10.5 

6.3 

5.2 

5.2 

4.8 

S.D. 

0 .90 

1.39 

1.53 

2.67 

2.49 

2.05 

2.23 

2.64 

3.16 

3.47 

3.37 

3.29 

3.33 

3.27 

2.52 

2.05 

2.L8 

2.34 

2.59 

2.74 

2.31 

2.29 

2.45 

2.35 

2.26 

2.02 

2. 17 

2.20 

2.61 

3.08 

2.53 

1.45 

0.94 

1.57 

1.01 

• 

- 3.007 

- 1.089 

- 1.810 

- 1.376 

- 2.329 

- 3.779 

- 2.887 

- 2.288 

- 2.357 

- 2.553 

- 2.616 

- 1.724 

- 2.150 

- 2.846 

- 2.883 

- 2.901 

- 2.797 

- 2.099 

- 1.926 

- 2.134 

- 1.366 

- 1.502 

- 1.833 

- 1.580 

- 1.817 

- 1.873 

- 2.569 

- 2.877 

- 2.603 

- 2.137 

- 1.641 

- 0.909 

- 1.520 

- 2.421 

- 0.764 

p-value 

.006* 

.287 

.083 

. 181 

.029* 

.001* 

.008* 

.031* 

.027* 

.017* 

.015* 

.098 

.042* 

.009* 

.008* 

.008* 

.010* 

.047* 

.066 

.043* 

.185 

.146 

.079 

.127 

.082 

.073 

.017* 

.008* 

.016* 

.043* 

. 114 

.373 

.142 

.023* 

.452 
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. " 

p < .05 Ufffl.:J11 f1~lJnijm1~U1'11'!!mn'UijfflJ~Hlm~f11~ i ~fI1{Ufl'U 1flUflf1 1C]$~'tlfl,:jf11~flflf1 
, I , " 
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Vl11 H~ 22 1 tl~ tltJl-¥ltltJ ~ 11 Q ~ tlU"~ ri 1lH ~ tI \lltJ 'W lJ 191 1"! 1'W 'tI fl 'HYlJ 1" ',it) fll'VHll 1" i ~ 
m{tJfl'W i~twn iC)f~'tIfl\lm1"flflnfhc1\1mtl~1t1m1"I~'Wlw i 1"iim~'I111\1~HJ\lnrilJ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
f1 ~lJlhtn:r mn'U 

X S.D. 

4.7 

7.8 

9.5 

9.7 

9.2 

10.1 

11.4 

12.0 

12.0 

12.4 

12.6 

12.3 

12.2 

12.6 

12.0 

12.1 

12.1 

12.1 

11.8 

12.1 

11.9 

11.5 

10.8 

11.0 

11.3 

11.2 

11.0 

10.9 

10.6 

10.4 

7.3 

4,9 

4.0 

3.8 

3.5 

1.79 

1.40 

1.37 

0.90 

0.87 

1.30 

1.86 

2.49 

2.57 

2.16 

2.58 

2.37 

2.23 

2.54 

2.53 

2 .12 

2.43 

2.39 

2.60 

1.87 

2.43 

2.66 

2.18 

2. 19 

2 .15 

1.89 

1.84 

1.81 

1.91 

1.69 

1.74 

0.94 

0.77 

0.60 

0.82 

6.1 

9.1 

11.5 

12.3 

11.9 

12.1 

12 .9 

13.5 

14.3 

15.0 

14.7 

14.7 

14.7 

15.1 

15.0 

14.7 

14.5 

15.3 

14.5 

13.5 

13.7 

13.7 

13.7 

13.8 

13.5 

13.8 

13 .8 

12.9 

13 .5 

13.1 

10.3 

6.2 

5.4 

5.0 

4.7 

S.D. 

1.22 

1.10 

1.77 

1.91 

2.02 

1.79 

2.31 

1.88 

1.88 

2.48 

3.65 

2 .92 

2.64 

3.35 

2.62 

3. 10 

2.80 

2.53 

2.45 

3.85 

3.15 

2.69 

2.55 

3.51 

3.36 

3.47 

3.34 

3.35 

3.74 

3.09 

1.88 

1.26 

1.12 

1.20 

1.10 

• 

- 2.268 

- 2.548 

- 3.142 

- 4.076 

- 4.226 

- 3.101 

- 1.851 

-1.790 

- 2.681 

- 2.826 

- 1.625 

- 2.230 

- 2.530 

- 2.015 

- 2.927 

- 2.432 

- 2.258 

- 3.309 

- 2.657 

- 1.143 

- 1.541 

- 1.996 

- 2.982 

- 2.328 

- 1.896 

- 2.262 

- 2.504 

- 1.813 

- 2.346 

- 2.683 

- 4.236 

- 2.847 

- 3.557 

- 3.000 

- 3.244 

p-value 

.033· 

.0 18* 

.004* 

.000* 

.000* 

.005* 

.076 

.086 

.013* 

.009· 

.117 

.035* 

.018· 

.055 

.007* 

.023* 

.033* 

.003· 

.014* 

.264 

. \37 

.057 

.006* 

.029* 

.070 

.033* 

.019* 

.082 

.028* 

.0\3* 

.000* 

.009* 

.002* 

.006* 

.003* 
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" . 

m{m)'U '~66fl iC)ffli 'U'UW~66flfh~~f11fJ~1fJf11'H~'UUf) hfim1~1l~'U 1nn 1-35 1"tJ~ fJ'UlnfJ'U 

'l~1111~fff)~fl~1J i'U'lh~I1"1'Uf)~f11'if)f)flfh~~f11fJ'U1n~ 1-6, 9-10, 12-13, 15-19, 23-24, 26-27 

. " 
U"~ 29-35 ~djrh p < .05 Uff~~ll fl~lJnij.fl11~tJ111'11fllfl'Uijff1Jnfl.fll'Viflni~ 

. . " 
m{'U6'U' ~f)f)fl i C)ffl'U 6~ f11'l'Vf)flfh~ ~f11fJ~ 1tJf11'lI~'\.Jl161 'lfiml1 fll1fl cilJnij tJ 111'11 fl"tJ fl~l ~'U . 
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" " mJ flfll~.:.I fl1tJ~1tJfl1'j t~'W 'j:: '11 i1.:.1 fl~lJlJ 1'11,r mn'WUCl::fl~lJ-U 1'I1,r mJ fl~ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. . 
. 

fl ~ lJ'Ihtn! fll n'U 
X S.D. 

227.9 

281.4 

316.3 

354.3 

393.2 

410.9 

431.7 

454.3 

461.4 

461.0 

482.9 

466.8 

494.8 

487.4 

480.1 

492.4 

491.4 

479.3 

462.7 

460.2 

468.8 

482.2 

470.1 

467.3 

475.2 

481.7 

479.1 

480.1 

479.5 

477.1 

383.8 

266.4 

224.0 

207.2 

200.4 

42.73 

76.47 

112. 17 

101.41 

93.98 

90.92 

96.02 

97.41 

104.08 

77.48 

94.40 

84.56 

83.16 

87.45 

67.55 

90.37 

74.44 

62.85 

72.53 

67.12 

68.87 

86.20 

95.24 

85.96 

86.36 

82.17 

73.40 

93.08 

81.67 

97.80 

95.71 

111.61 

116.65 

107.06 

109.69 

fl ~ lJ'If 1'I1,r fill fl~ 
X S.D. 

228.5 

310.1 

364.6 

412.3 

447.8 

504.3 

526.8 

553.2 

586.8 

606.3 

584.8 

585.3 

574.6 

587.9 

592.5 

577.9 

568.7 

578.5 

554.9 

573.1 

573.6 

572.5 

568.5 

562.0 

560.1 

551.0 

562.7 

552.2 

545.0 

549.4 

463.5 

291.5 

226.2 

203.9 

181.0 

58.24 

56.09 

66.18 

83.01 

84.50 

88.35 

58 .99 

43.44 

57.49 

86.20 

75.04 

51.13 

67.93 

58.07 

70.61 

67.21 

57.54 

69.61 

84.85 

99.72 

68.29 

68.64 

78.75 

79.57 

83.95 

75.35 

72.32 

70.50 

83.31 

83.77 

77.66 

97.88 

61.61 

48.03 

45.93 

- 0.027 

- 1.109 

- 1.379 

- 1.605 

- 1.553 

- 2.630 

- 3.126 

- 3.505 

- 3.937 

- 4.426 

- 3.068 

- 4.448 

- 2.692 

- 3.527 

- 4.082 

- 2.774 

- 2.993 

- 3.737 

- 2.903 

- 3.247 

- 3.851 

- 2.975 

- 2.883 

- 2.900 

- 2.519 

- 2.230 

- 2.896 

- 2.251 

- 1.998 

- 2.027 

- 2.343 

- 0.609 

- 0.062 

0.105 

0.617 

p-value 

.979 

.278 

.181 

.122 

.133 

.015* 

.005* 

.002* 

.001* 

.000* 

.005* 

.000* 

.013* 

.002* 

.000* 

.011* 

.006* 

.001* 

.008* 

.003* 

.001* 

.007* 

.008* 

.008* 

.019* 

.035* 

.008* 

.034* 

.057 

.054 

.028* 

.548 

.951 

.918 

.543 

94 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
mj lJl'hl1li'mn II 

X S.D. 

346.9 

496.1 

508.5 

524.3 

496.7 

489.8 

522.4 

511.8 

501.8 

479.7 

489.1 

481.9 

489.6 

466.5 

479.5 

472.5 

469.5 

468.5 

488.2 

463.7 

469.3 

458.8 

444.7 

469.4 

460.7 

441.4 

445.7 

445.8 

452.5 

459.7 

326.2 

233.1 

202.8 

204.0 

166.1 

75.25 

91.21 

95.48 

81.33 

72.28 

86.10 

125.91 

112.68 

90.98 

79.07 

73.70 

78.27 

91.71 

66. 19 

86.61 

78.31 

63.82 

73.50 

80.07 

72.32 

70.25 

70. 18 

82.35 

71.57 

70.50 

83.72 

78.89 

71.16 

83. 13 

88.28 

80.00 

78.90 

84.17 

82.80 

81.21 

383.9 

552.5 

586.6 

596.8 

608.1 

619.1 

614.1 

603.2 

616.9 

601.1 

594.7 

573.5 

604.0 

594.1 

596.7 

591.8 

579.1 

578.9 

580.1 

579.0 

571.8 

555.6 

552.2 

573.2 

574.3 

571.6 

571.3 

562.1 

582.4 

563.9 

360.2 

252.3 

198.8 

185.4 

176.9 

S.D. 

87.46 

78.56 

70.71 

88.26 

92.71 

116.86 

109.47 

80.21 

96.65 

109.83 

109.95 

91.95 

103.89 

97.34 

101.54 

108.45 

106.06 

89.76 

102.44 

88.00 

85.29 

73.86 

103.11 

94.78 

104. 18 

102.19 

85.15 

101.30 

86.87 

93.97 

91.62 

76.31 

42.69 

39.35 

25.23 

- 1.129 

- 1.689 

- 2.399 

- 2.138 

- 3.310 

- 3.098 

- l.981 

- 2.421 

- 3.074 

- 3.115 

- 2.756 

- 2.668 

- 2.910 

- 3.749 

- 3.089 

- 3.098 

- 3.040 

- 3.336 

- 2.468 

- 3.549 

- 3.254 

- 3.370 

- 2.849 

- 3.046 

- 3.120 

- 3.456 

- 3.829 

- 3.257 

- 3.833 

- 2.863 

- 0.985 

- 0.626 

0.160 

0.764 

- 0.489 

p-value 

.270 

.104 

.025* 

.043* 

.003* 

.005* 

.059 

.023* 

.005* 

.011* 

.013* 

.008* 

.001* 

.005* 

.005* 

.006* 

.003* 

.021* 

.002* 

.003* . 

.003* 

.009* 

.006* 

.005* 

.002* 

.001* 

.003* 

.001* 

.009* 

.334 

.537 

.874 

.452 

.629 

96 
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~Hlf)n 1" ~ mtJ~1tJm 'jilu ~f) 'j tJTU 'j ~11 'h~ f)rllJtJ 111,r mfllJ U ~~f)rllJtJ 111,r mJ f)91 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
n ~ mhl1'u filii 'U 

X S.D. 

217.5 

274.0 

304.0 

341.4 

372.2 

387.7 

429.6 

432.9 

436.3 

434.3 

435.0 

458.4 

445.7 

415.8 

428.7 

440.9 

430.4 

441.5 

446.4 

437.0 

446.5 

448.5 

439.5 

443.5 

444.8 

444.6 

437.5 

415.0 

426.4 

424.7 

364.4 

214.9 

177.3 

163.0 

177.1 

28.96 

71.67 

100.05 

124.13 

112.43 

73.08 

97.06 

90.12 

86.49 

78.77 

67.22 

82.99 

82.65 

58.65 

72.65 

83.37 

76.08 

87.74 

63.66 

61.41 

88.76 

64.52 

86.53 

68.37 

61.14 

66.95 

46.56 

58.51 

51.13 

59. 11 

83.03 

48.27 

32.78 

33 .44 

44.92 

• • 

n~1JJll1,rmJn~ 
X S.D. 

268.2 

304.1 

367.8 

423.3 

465.1 

512.3 

518 .0 

515.1 

528.7 

536.3 

540.9 

524.9 

529.7 

537.4 

528.1 

510.3 

516.7 

520.5 

506.1 

511.6 

501.6 

503.8 

506.2 

499.2 

504.0 

481.1 

499.7 

504.3 

516.5 

505.8 

392.7 

249.7 

198.3 

209.3 

189.5 

44.25 

49.22 

57.41 

74. 11 

68.42 

53.79 

57.98 

71.47 

80.36 

85.25 

84.83 

78.05 

85.36 

91.36 

77.06 

75.51 

84.87 

76.63 

75.77 

74.51 

64.85 

71.18 

83.90 

73.95 

77.30 

60.38 

71.12 

79.21 

66.64 

98.85 

92.49 

72.73 

41.66 

57.94 

33.30 

fil ( 

- 3.304 

- 1.271 

- 2.059 

- 2.105 

- 2.618 

- 5.015 

- 2.901 

- 2.597 

- 2.807 

- 3.112 

- 3.420 

- 2.090 

- 2.510 

- 3.858 

- 3.328 

- 2.215 

- 2.673 

- 2.446 

- 2.121 

- 2.710 

- 1.831 

- 2.033 

- 1.978 

- 1.959 

- 2.099 

- 1.455 

- 2.527 

- 3.155 

- 3.745 

- 2.414 

- 0.806 

- 1.375 

- 1.388 

- 2.371 

- 0.813 

p-value 

.003* 

.216 

.051 

.046* 

.015* 

.000* 

.008* 

.016* 

.010* 

.005* 

.002* 

.047* 

.019* 

.001* 

.003* 

.037* 

.013* 

.022* 

.044* 

.012* 

.080 

.053 

.060 

.062 

.046* 

.159 

.018* 

.004* 

.001· 

.024* 

.428 

.182 

.178 

.026* 

.424 

98 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
fl~lJ'I'j1l1,rOln'U 

X S.D. 

233.3 

338.4 

395.9 

408.0 

395.1 

432.7 

477.6 

499.7 

490.5 

492.1 

503.3 

503.8 

494.5 

505.4 

487.9 

483.5 

502.6 

502. 1 

493.0 

487.0 

486.5 

480.9 

460.8 

468.9 

462.8 

467.8 

465.6 

450.3 

459.6 

440.5 

298.1 

203.4 

175.8 

164.4 

154.5 

53.60 

52.99 

64.24 

56.34 

61.00 

67.84 

97.34 

97.18 

102.03 

87.12 

85.93 

91.88 

81.54 

93.18 

93.43 

88.08 

88.53 

76.85 

91.65 

66.62 

95.97 

95.58 

79.98 

65.41 

79.65 

72.57 

62.26 

66. 12 

87.24 

52.09 

59. 14 

47.65 

49.99 

44.45 

46.61 

• • 

290.4 

399.3 

472. 1 

505 .3 

492.5 

494.3 

529.3 

551.5 

567.2 

592.7 

592.1 

579.3 

595 .3 

599.9 

580. 1 

588.2 

589 .2 

616.0 

572.9 

556.5 

550.8 

565 .5 

558.0 

563.9 

563.9 

570.7 

576.5 

528.1 

565.7 

535.9 

391.3 

244.4 

214.8 

196.5 

190.1 

S.D. 

66.36 

44.41 

65.04 

82.05 

84.64 

81.76 

107.55 

86.68 

67.32 

95.84 

120.39 

94.13 

98.24 

112.21 

74.63 

99.61 

104.44 

89.18 

82.92 

107.92 

114.89 

93.10 

92.37 

137.80 

127.90 

120.89 

151.87 

117.42 

163.18 

98.67 

74.18 

51.13 

49.13 

28.79 

37.15 

- 2.345 

- 3.185 

- 2.965 

- 3.382 

- 3.241 

- 2.033 

- 1.258 

- 1.431 

- 2.311 

- 2.747 

- 2.083 

- 2.041 

- 2.768 

- 2.274 

- 2.800 

- 2.776 

- 2.222 

- 3.406 

- 2.323 

- 1.884 

- 1.509 

- 2.263 

- 2.800 

- 2. 111 

-2.306 

- 2.504 

- 2.276 

- 1.975 

- 1.953 

- 2.910 

- 3.438 

- 2.080 

- 1.984 

- 2.242 

- 2.168 

p-value 

.004* 

.007* 

.002* 

.003* 

.053 

.221 

.165 

.030* 

.011* 

.048* 

.052 

.011* 

.032* 

.010* 

.011* 

.036* 

.002* 

.029* 

.072 

.144 

.033* 

.010* 

.045* 

.030* 

.019* 

.032* 

.060 

.063 

.008* 

.002* 

.048* 

.059 

.034* 

.040* 

100 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
mllJlhm! mOll 

X S.D. 

0.72 

0.65 

0.70 

0.74 

0.78 

0.78 

0.79 

0.81 

0.82 

0.81 

0.83 

0 .81 

0.82 

0.82 

0.80 

0.81 

0.82 

0 .81 

0.81 

0.80 

0.80 

0.80 

0.81 

0.80 

0.80 

0.81 

0.81 

0 .79 

0.80 

0.80 

0.81 

0.90 

0.90 

0.90 

0.92 

0.09 

0.07 

0.07 

0.06 

0.06 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 

0.06 

0.05 

0.06 

0.06 

0.06 

0.06 

0.07 

0.06 

0.07 

0.05 

0.06 

0.06 

0.05 

0.06 

0.07 

0.06 

0.06 

0.05 

0.07 

0.10 

0.07 

0.11 

0.09 

n~1JJll1-UmJn~ 
X S.D. 

0.73 

0 .68 

0.69 

0.75 

0.78 

0 .81 

0.84 

0 .85 

0.86 

0.85 

0.85 

0 .86 

0 .84 

0.84 

0.85 

0.84 

0.83 

0 .83 

0.82 

0 .83 

0.84 

0.84 

0 .83 

0.84 

0.84 

0.83 

0.83 

0.83 

0.82 

0.82 

0 .82 

0 .91 

0 .98 

0.99 

0 .96 

0.10 

0 .09 

0.05 

0.05 

0.04 

0 .05 

0.05 

0.05 

0 .06 

0.05 

0.06 

0.06 

0.05 

0.04 

0.06 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 

0.07 

0.04 

0.05 

0 .08 

0.12 

0.1 5 

0.14 

0.13 

tilt 

.445 

.763 

- .325 

. 180 

.254 

1.946 

2.540 

1.770 

1.854 

1.725 

1.146 

2.446 

1.282 

1.502 

1.948 

1.001 

.695 

.938 

.431 

1.687 

1.571 

2.074 

.802 

1.732 

1.780 

.846 

.631 

1.579 

.896 

1.087 

.346 

.267 

1.714 

1.655 

1.015 

p-value 

.660 

.453 

.748 

.858 

.802 

.063 

.018* 

.090 

.076 

.097 

.263 

.022* 

.212 

. 146 

.063 

.327 

.494 

.358 

.670 

.105 

.129 

.049* 

.430* 

.096 

.088 

.406 

.534 

.128 

.379 

.288 

.732 

.792 

.101 

.111 

.320 

103 
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0.75 

0.75 

0.76 

0.76 

0.74 

0.75 

0.75 

0.75 

0.75 

0.76 

0.75 

0.75 

0.76 
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0.76 

0.74 

0.74 

0.74 

0.76 

0.80 

0.81 

0.81 

0.79 

0.08 

0.08 

0.07 
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0.09 

0.07 

0.08 

0.09 

0.07 

0.08 

0.23 

0.08 

0.08 

0.08 

0.08 

0.12 

0. 15 

0.13 

0. 13 

0. 14 

X S.D. 
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0.78 
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0.78 
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0.79 
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0.79 

0.78 

0.79 

0.78 

0.80 

0.78 

0.77 

0.77 

0.77 

0.78 

0.77 

0.78 

0.77 

0.78 

0.78 

0.78 

0.82 

0.84 

0.84 

0.83 

0.06 

0.05 

0.07 

0.06 

0.04 

0.05 

0.05 

0.05 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.04 

0.04 

0.05 

0.06 

0.05 

0.04 

0.05 

0.05 

0.05 

0.05 

0.05 

0.06 

0.05 

0.05 

0.07 

0.09 

0.08 

0.10 

0. 11 

1.858 

- .927 

.151 

.523 

1.193 

2.119 

.722 

1.128 

.751 

1.629 

1.436 

1.403 

1.432 

1.575 

1.092 

1.338 

1.766 

1.455 

1.473 

1.536 

.991 

.397 

.846 

1.078 

.642 

1.031 

.761 

1.270 

1.286 

1.3 12 

.380 

.359 

.691 

.5 13 

1.009 

p-vaJue 

.075 

.363 

.881 

.606 

.252 

.045* 

.483 

.271 

.466 

.116 

.164 

.173 

.165 

.128 

.286 

.193 

.090 

.168 

.154 

.138 

.332 

.698 

.406 

.292 

.527 

.313 

.454 

.216 

.211 

.209 

.707 

.724 

.496 

.612 

.323 

105 



106 

" " 
---- n~1J'Ullllrmn'U 

• 0 ClI _I q 

- - - - - - - mUJ'U111'UnlJn~ • 
1.00 

- - , - ...................... _- .. , ... ,- ... _------ .. -- .. ,---
frO ..-.., 
r-
:;t: ,.-... 
~ .., 
r-
c: r 050 
;I: -;I: 

r :;t: 
-le '-' 

r-
~ 

eo: 
~G» 

...I 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920 21 22 23 24 25 26 2728 29 30 31 32 33 34 35 

" " 
'j :; 11 'h:J n d 1J\J 111,:r n L fl1..! U Cl:; n d lJ tJ 111 ,:r mJ n ~ . . 

~lnf-lClf)1'i1lm1:;11,j'ijlJCl'1'U~UN~ 28 UCl:;Uf-lU.fliJ~ 32 fn1':11 flll'j1ff1'UnU111t1h 
~ ~ . . " . 

'1 'U'uW:;ijijntl1~.:Jf)1t1~1t1f)1'j1.:J~.:JU~'U l'fHi 1-35 lmtl'Ul~tI1J'j:;1111.:Jffij.:Jn~lJ i U,f1.:Jnm'lJij.:J . . " 
nUijijntl1~.:JmtlU1ViVi 6 ~:;iifh p < .05 Ufffl.:J11 n~lJViij.fll1:;tJ1l1,:rmfluijflm1ff1'Uf)1';j111t1h 

• 1 • " 

'lJ ij.:Jf)1'j ijijntl1~.:Jf)1t1~ 1t1nU 1.:J ~hf)'.hn~lJViijtJ 111,:r mJn~ l tJU ~ 1'U 1'U 1 lnVi ij ~l.:Jij,:r mhfi flIn N 



. ~ ~ 

f) n ~lflf)fi 1cl~f11tJ~ 1tJf11~ ilu ~ m tJ1'U ~:: 'H 'h~f)~ 111-J 1'H,r mn'U It" ::mhll-J m,r mJ f)~ 

.... 
1111111 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

* p < .05 

. 
mjlJ'lhl1umoll 
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0.67 
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0.74 

0.76 

0.77 

0.80 
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0.81 

0.79 

0.80 

0.79 

0.79 

0.78 

0.78 

0.77 

0.77 

0.78 

0.78 

0.77 

0.77 

0.77 

0.75 

0.77 

0.76 

0.76 

0.76 

0.75 

0.75 

0.75 

0.78 

0.78 

0.81 

0.84 
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0.09 

0.09 

0.08 
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0.03 

0.04 

0.04 
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0.05 
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0.05 
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0.05 

0.06 

0.05 
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0.05 

0.05 

0.05 

0.07 
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0.09 
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.972 

1.282 

1.567 

1.869 

1.929 

2.745 

1.798 

1.535 

1.678 

2.041 

2.081 

1.816 

1.416 

1.736 

1.760 

1.382 

1.750 

1.330 

1.094 

1.349 

.625 

.478 

1.347 

.022 

.985 

.582 

1.163 

1.236 

1.285 

.764 

.907 

1.238 

.983 

.829 

.680 

p-value 

.34 1 

.212 

.130 

.074 

.066 

.011* 

.085 

.138 

.106 

.052 

.050 

.082 

.170 

.095 

.093 

.180 

.093 

.196 

.285 

.190 

.538 

.637 

.190 

.983 

.335 

.566 

.256 

.229 

.211 

.452 

.373 

.228 

.335 

.415 

.503 
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.875 
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- .153 

.835 

.321 
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l.248 
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.669 

1.073 
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1.813 

2.397 
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.398 

.973 
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.440 

.761 
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.238 
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.879 

.412 

.751 

.583 

.231 

.279 

.397 

.530 

.224 

.915 

.510 

.294 

.735 
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.082 
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(P = .000) (P = .724) (P = .249) 
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... 
flel P < .01 l1iellmmJlfitl'\Jn'\Jf)~lJill'H1:rmn'U 

'" f '" • " 

till tf'Utl1t1'U'j~ "'1';h~tl1 'HHlf1thci~tl1tJ'vl~ 4 'lfU ~ 1 'U 11 tU~l1ihn1~1l111..r mfi'\.m~::l1 tU~liihhl1..r fl 
" " 
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Vll1N~ 34 ~lm ~tlU~~-ff'J'\.Jt~tI~tlJ'U1Jlmll'U'\Itl~f1l'J 1 ~VHl'Hl'U 1 'Uid'Jf1l'HH)tltll"~ 
I , "1 

f1l tlfl'J 11 ('U 11111 11-20) 1 ~tI'" lf1l'J t u~ tl1H l1t1lJ'J ~ 'w:h~ f1l'J tl tltl tll" 'Jf1l tlti ~ 4 'lfU ~ 1'U 11 tY'J 11 ij 
., . ., 

md~Ull1'11mn'Uu~~l1tY'Jl1ijull1'11tlUtl~ 

~ ~ 

W"'\JtJ~fll'HHlnn1ti~flltJ 
n~1Ji.i 1m! mn'U n~1Ji.il'l1lrmJn~ 

Mean S.D, fi1 F p-value Mean S.D. filF 

nTH~'U 66.59 15.43 54.96 5.62 

fll~1~ 61.97 13.53 50.25 8.85 

nTS~'U~mtJ1'U 
2.000 .129 4.336 

53.49 10.53 45.72 7.44 

flll1fl''ULLtJ hiJn 62.73 11.8 52.73 7.21 

* 1lt1fl1sml'lH)1Jti1yh::'\1iHfftHn~1J"6~1l~t1::'Vii~llfln~i1~n"U6~Hihjvtht1t1Jl1Hffii~~mtu .05 

** fl111JIltlnJnm :: '\1il~fl1166nfhti~fl1mf~a'Vii~LLfln~Hn"U6~HiiirV1ht1t1Jl1Hffii~~s::o;iu .05 

. . 
.ct 4::l.ct t 

'\Iltl~l'Jl~'YI 34-35 U~~U~'Ufl1J'YI 37 'Ynnl 
'II 

. 
fIlt 

p-value 

- 2.386 

- 2.673 
.008u 

- 2.208 

- 2.683 

, II I , 

tl~1Jl1ijm d~U 1'\1'11 mn'U ijf1l'J 1 ~'V'l" 'J ~1'U 1 'Uid~'\I tl'Jf1l'J tltl tltll" ~ tll tlfl~ 11 ~ ~ tli1 tl ~1J 11 ij . .. . ., . . 
Ull1'11 tlutl~1 'Ul'Jtl'lfU~'\Itl'Jf1l'Jtltltltll"~f1lm)'U i~uri tlU t~'U tlU1~ f1l'Jil'U 11tl'Jtll'U m\~f1l'J 

., . 
t~'UUtl hiitl 'Utltl'\lltluv'J'V'llJ ';h tlU 1 ~'V'l"'J~1'U 1 'Uid~'\Itl~f1l'Jtltltltll"'Jtl1t1fl~l1'\1 tl~f1l'J t~'U ij~l . . ., 
't.l 'J tli1f1l'Jil'U 11m tIl'U 1 'U tl~1Jl1iju I'll '11 tlUtl~ Ulfl 'l.iijfl'"Jl'lJU~ tlCfll'J'J ~ 1111'J'lfU ~'\I~H f1l'J tltltlfh" ~ . ., 
f1ltl 1 'U tl~1Jl1ijmd~u ll1'W mn'U 

p-value 

.034* 

.013* 

.037* 

.013* 
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I , ", " 

fl~l1 (lJll1l111-20) hHJ'yjlf11'HmtJ'Utl1V'U~::'1'r:h~f11'HH)flnl~~f11tJ'vi~ 4 'lfUflhJ'I1w~l1ihhmrfl 
" 

Ufl~ 

.. il~.,.tNnl'ltltlf)fha.:.!nltl 
Q 

m'H~'U 
.,; 

nnU'UimUl'U nm~'ULwhun ml,;).:.! 

X 54.96 50.25 45.72 52.73 

m'H~'U 54.96 
4.71 9.24* 2.23 

(P = .308) (P = .006) (P = .840) 

ml l.:.1 50.25 
4.53 -2.48 

(P = .342) (P = .794) 

nn~'Uimul''U 45.72 
-7.01 

(P = .055) 

mmi''Ul1tl hun 52.73 

* p < .05 

90.00 

# / 1 

60.00 66.59 
61.97 62.73 

53.49 
50.25 

54.96 52.73 
45.72 

30.00 

0.00 ...LJ __ _ 

fl111filJ 

" I'" r " 

tm v'Ut l1tJ'U~::'I1'h~f11'H)flflnl~~ fllv'Yi~ 4 'lfUf'll '\..mtY~l1ijflTJ::'lhmr mfh.Ju"::'I1tY~l1ij'l11'l1'l1 fl 

Ufl~ 
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\lll1H~ 36 ~lm ~tJU~~ri ';IlHritJ.:Jl1JlJll1m! 1lJ '\l6.:Jfll'j i~'Vl".:J.:J1lJ i lJ'lh ·nHl.:Jl1Q~HHln 
, .., 

fl1".:JflltJ (lJ1YiYi 30-35) l~tJ')'~hnn l1J~ tJ1JlYitJ1J'j~l1i1.:JfllH)Unn1".:JmtJl'i.:J 4 ')j'i1~ i lJl1iY.:JYi~ 
.. , .. 

m1~il1l1umnlJu~~l1iY.:JYi~illl1UmJfl~ 

~ ~ 

W'l'IJ eJ ~ fl1'HHI nth ~ -.l fllfJ 
fl ~ lJ -u 1'11 tr mn'U fl ~lJ'Ihl1 tr f1'IJf1~ 

Mean S.D. rilF p-value Mean S.D. rilF 

flmfl'U 14.03 2.86 11.55 1.45 

fll'j1~ 13.84 4.25 9.38 2.06 

fll'jiJ'U~mfJl'U 
1.205 .321 4.923 

12.28 1.97 10.35 1.41 

flm~'UUeJ hUfl 12.21 1.67 10.66 1.20 

* fn'lmll1¥HH)lJtilfh:;l1iml'!Hfl~lJ'lJtHIl~,,:; .. ii~ll~fl~1~nlJ6~Hii,:rtJthfifl!l1m,.ii~~l:;~lJ .05 

* * t111lJllllnh 1lJl:;11 il~ fln 66 flihti~fllrJlf~ ri".ii ~ll~f)~HnlJ 6~1~ ii,:rtJthfifl!l1l~t'I'ii~~l:;~lJ .05 

, , 
d Qd. I 

1l1nI9l1'jH'Yl 36-37 U~~UHlJfJlJ'Yl 38 'Vl1J11 

, 
fll t 

p-value 

- 2.831 

- 3.217 
.004** 

- 2.912 

- 2.767 

, .. , 

fl~lJYi~fl11~illl1 U mnlJ ij fll 'j i ~'Vl".:J .:J1lJ i lJ '1f1.:J 'H".:J'H Q~ U6fl n1 ".:J mtJ~.:J fli1n~lJYi~ .. , , 

il1'HU mJn~ilJ'Ylfl')j'i1~'\l6.:Jfll'j66nn1".:Jfl1m)lJ 1~uri flnl~lJ fln1.:J flnillJ ~m tJ1lJ U~~fll'j • .. 
l~lJUU hiifl lJ6n1l1flUV.:J'Vl1J 'h nn i ~'Vl" .:J.:JllJ i lJ '1f1.:J11".:J'H Q~ 66nn1".:J flltJ'\l6.:J fll'j l~lJ ij~l~.:J 

, , .. 
fli1fll'j1~ 1 '\.JflcilJ Yiijil1'HU mJ n~ ll~ 1liijfl11lJ Ul9lfl1il ~ 'j ~ 'H 11 ~')j'iJ~ '\l6.:Jfl1'j mJfln 1"~ fl1 tJ i lJ ncilJ . . 

, .. 
-=i.d 0 Q.I Q 

'YllJm1~lJll1lJmnlJ 

p-value 

.010* 

.006* 

.008* 

.011* 
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. ". 
fil~.:jfllV (lJllHi 30-35) 1~V'Yllfll~ tl1~ V1Jl'ViV'lJ~~'W:h.:jfll'HH)f)fil~.:jfllVl'i.:j 4 'lfU~ i tAl1UhVi ii 

" 
" 111 mj fll1 fI ~ 

.. • OJ 

n1'H~'U 'V'U~"Mn"H)6ntna.:jtntl m~1.:J m~u'U~mVl'U nm~'Uu{) hun 

X- 11.55 9.38 10.35 10.66 

2.17* 1.20 .89 
nm~'U 11 .55 

(P = .002) (P=.I64) (P = .405) 

.: - .97 - 1.28 
nTn.:J 9.38 

(P = .333) (P=.126) 

- .31 
m~U'U~mVl'U 10.35 

(P = .950) 

" 1'" m~L~'ULW Hm 10.66 

* p < .05 

JI JI o mhJlhHl1mnu (;I n~1J'I11M,jmJffli . 
;;:) 24.00 
r-
C 
'? 

a(t; 
r-·c 
C 
~ 
~ 

16.00 (i: 
;;:)0 ........ 

14.03 # / t 
:0: 

~.,. 

~ 
"7 (t; 13.84 It It a(t; 

~ :0: 12.28 r ~ 11.55 12.21 -if' .-- 10.66 ;r ~c 10.35 
cr-" 8.00 9.38 ;r 

r-
"7 
"7 

a(t; 

~ 
cr-" 
II' 
r- 0.00 
C 

mll~u nn1~ mlnuimtJlu mll~UllfJ hiin 

" ," , " 
tm V1JtVi V1J~ ~l111.:jfll~ flflflfil~.:jfllVl'i.:j 4 'lfiJ ~ i tAl1 ~.:jViiifl1J~lhmj fltntAml~l1~.:jViiiu 1l1U fI 

11f1~ 
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. ". 
fh~·H)ltJ ('\..I1fHi 1-30) l~tJ .. hf11~ 11l1tJU1YitJ'ln::; 'wh~f11<HHJtlt11~~f11tJ'Vi~ 4 'lfi1~ hmtY~Yi~ 

" . " 
fll1::; -W Ttl u tllfhmCl::; mll ~ Yi ~ -W 111 U f) 11 f)~ 

" 

m~l'*rt"'Nl'U 1~V~1lJlumHIt)nn1".:jmv (nlCHlfH,t)~) 
~ " 

'lfij ~'IIt).:j m~ t)t) nn1".:jmv 
mllJU11n!mn'U n~lJUl'!n!mJn~ 

Mean S.D. fi1 F p-value Mean S.D. filF 

nm~'U 196.95 32. 15 153.11 16.83 

m~1.:j 192.11 35.51 151.77 26. 17 

m~~'U~mV1'U 
3.833 .018** 4.042 

158.35 19.94 130.51 18.06 

nm~'UllfI hun 182.15 19.70 147.57 17.83 

* F"lmlmHHJlJti1lh::11 'h~tnJ~milJ'lJ6~U~f1::~ii~U91f)~1~n1l6fh~ih:rfnTltityY11~rrii~nl::~1J .05 

* * fl11lJUth tlnlll :: l1 ':h~ f)llflijf)fhti~ mrnf~ *~ii~U91f)~l~ n1l6fh~ ih:rtrihtityY11~ rril~~ 1::~1J .05 

. . 
d ~d' 

~1f)1l1~H'YI 38-40 llCl::;UH'UfllJ'Yl 39 ~U11 
'II 

. 
I'll t 

p-value 

2.728 

2.512 
.011** 

2.664 

3.068 

. " . 
f)~lJYi ~ fl11::;-W Ttl U mn 'U ~ f) 1 ~ i ~~ ~ ~ ~ 1'U 1 ~ tJ ~ 1lJ i'U flU ij ij f) t11~ ~ f) 1tJ"l ~ w.h f)~lJ Yi ~ 

" . . 
-W111uf)1lf)~1 'UlJf)'lfi1f1'lJij~f11';jijijf)t11~~f11m)'U '~l!n f11~ 1~'U f11~1~ f)uiI'U ~mtJ1'U ltCl::;f11~ 

" l~'UUij hilf) 'Uijf)~lf)'U er~~1J':h f11~i~~~~~l'U lf1tJ~1lJi'Uf11~ijijf)t11~~f11tJ'lJij~f11~1~'Ul!Cl::;f)U 
I • Sf I JI , " 

1~ ~fh", ~ f) 11f11~i1'U ~m tJ1'U'Vi~ 1 'U milJYi~fI11~ -w 111U tlln'ULL Cl~ i 'U f) ~lJYiij-w 111 U f)1lf)~ 
'II • • 

p-value 

.018* 

.019* 

.014* 

.005* 
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¥l11H~ 39 HClfll'j 'YI~~VUfl11lJ1!~f)~1~'jlfJfi'\ltFlfll'j i cti'~,,~ ,:n'U l~fJ'jllJ i 'Ufll'j VVf)nl"~ .. . ". 
f11fJ ('U1YiYi 1-30) i~fJnlf)1'jl11~fJul'nfJu'j~'w:i1~f)1'jVijf)nl"~f11fJn~ 4 'ifiJ~i'U'I1tY~Yiiifl11~ 

m'ji~ fm~'U~mtlTU mmi'tm tl hii fl 

196.95 192.11 158.35 182.15 

4.84 38.60* 14.80 
flmfl'U 196.95 

(P = .980) (P = .018) (P = .635) 

m'ji~ 192.11 
33.76* 9.96 

(P = .047) (P = .853) 

fll'j~'U ~fl'HJl'U 158.35 
- 23.80 

(P = .238) 

mmi'lHLtl hiifl 182.15 

* p < .05 

¥IT'H~ 40 HClf)1'j'YI~~ijUfl11lJ1!~f)~1~'jlfJfi'\lij~fll'j 'cti'l'4"~~1'U l~fJ'jllJ' 'Uf)1'j ijijf)nlcl~ .. . ". 
f11fJ ('U1YiYi 1-30) i~fJnlf)l'H11~fJU1YifJU'j~'I111~f)1'jijijf)nl"~f11fJ'Yi~ 4 'ifiJ~''U'I1tY~Yiiifl11~ 
" \11m! f) 11 f) ~ 

~ilA .. t)~m't)t)nnla~nltJ flmfl'U fll'ji~ fll'j~U~mtll'U flm~U1Ltl hiin 

X- 153.11 151.77 130.51 147.57 

.. 1.34 22.60* 5.54 
m'jLA'U 153.11 

(P = .998) (P = .016) (P = ,874) 

.: 21.26* 4.20 
m'j1~ 151.77 

(P = .027) (P = .940) 

m'j~'U~mtll'U 130.51 
- 17.06 

(P=.I04) 

" 1" m'jL~'UUtl nJfl 147.57 

* p< .05 
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" " o fl~1Jill'H\rmn'U (;l fl~1Jill'H\rmjfl9i 

n 196.95 192.11 
182.15 

158.35 153.11 151.77 147.57 
130.51 

f1l'i~UlimIJ1U f1l1L9i'Ulltl hun 

'JI ," , " 

lmtJ'UllitJ'U1::l1'h-:Jfl1'H)~flfil~-:Jfl1tJn-:J 4 'lfW~ iU'IHihliiJfIl1::th,..,ufl1fh.Jlm::,..,w-:Jliihh"n1fl 
u u 



122 

,.. 1 'JI , 

Y]1fl1'J!1l~ fll1!'nfll1'J::: '\1'h:jfl1'HHJflnl~'1fl1fll1'1 4 'lfiJ~ h..l 'HW'IYiliml:::ill'l1u flIfl'UIICl:::'HW'IYili 
u u 

JI 

ill'HUflllfl~ 

ffm'jf.)m'Vlnl'jHfJfJn~L~'\.J~-3t'[fl (iJ'fliiii~'j~fJnlMi'lJ~fJ'\.Jlfi) 
~ ~ 

~fl~fJ-3nl'jfJfJnnl~-3nlV 
mllllj nn! mn'\.J milJ'l.hHtrmJn~ 

Mean S.D. ril F p-value Mean S.D. ~l F 

nm~'\.J 19.55 2.85 21.95 2.99 

nl'j1.:J 20.60 3.22 23.75 2.94 

m'j~'\.J~mVl'\.J 
3.558 0.023** 4.509 

16.20 3.33 19.35 2.97 

nm~'\.JL1fJ hijn 19.01 2.99 22.27 4.27 

* fHlfll'f1"tl6Ufllli'::11 'h~tltHfl~1J~6~lI9i(l::'IIii"1l9lfl~1~n1l6dl~ihrtJlhfltym~tlO~~' :: flU .05 

** tll11Jll1hunlll ::l1iHflll6ijflfh6~flltJl.f~~'Yii"1l9lfl~1~n1l6tiHihrtJ1hfltym~tlO~~l :: flU .05 

o 0 

d ~d' 

~lfl~l'Jl'l'Y1 41-43 1I":::II~'UmJ'Y1 40 'Yi111l 
'" 

p-value 

0.007** 

I " I " 

~lt 

- 2.062 

- 2.558 

- 2.337 

- 2.291 

fl rilJYi lim l:::ill 'H U flIfl'U li Cl'lJ'J 'J tl m'Yi fl1 'J 1 ~fl flfl9f! ~ 'U Cl' 'I Cl'~ Cl' 'I fl ':11 fl rilJ Yi liill'H U flll fl~ 
II CUI q qJ q 

" t, " 

'Uflmllfl-u iJ'I'Yil1 ':h Cl'lJ'J'Jtl.fll'Yifll'J 1 ~flflfl9f! ~'U Cl' '11'1'~'\Jfl'lfl1'J1'1lifhCl' '1fl1lfl1'Jti'U ~m fll'U't1'11 'U '" ., '" ,,, , " 
mllJYili.flll:::ill'H U mfl'UllCl::: 1 'U fl~lJYiliih'H U flllfl~ 

p-value 

.050* 

.019* 

.033* 

.031* 
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" " !mtJ'U!litJ'Um'HI~f)fh".:jmm1.:j 4 'Jj'iJf)'IJ~.:jfl~lJlh11'UfHn'W • 

... • <v 

fl1'H~U Yl.IVI"tHfll'HH) nflli.WllfJ tll':i1.:j fll':i~U~mU1U " 1 ~ tll':iI~ULLtl ':i'Un 

X 19.55 20.60 16.20 19.01 

- 1.05 3.35 -.54 
~ 

nTH~U 19.55 
(P = .855) (P = .092) (P = 0.977) 

4.40* 1.59 
tll':i1" 20.60 

(P = .015) (P = .627) 

tll':i~U~mU1U 16.20 
- 2.81 

(P = .197) 

tll':iI~ULLtl1 ':iUn 19.01 

* p < .05 

"'nH~ 43 fH'l m'J 'YIf) ~H) 'Ufll11J U~ fl~ 1.:j'J ltJ~ 'IJ ~ 'H1'lJ'J HI fl1~ fll'J 1 ~UUfl9$! 1l'W"'l.:j "!f) 

" " 
!m tJ'U!litJ'Um'J~~flfh".:jmtJn.:j 4 'Jj'iJf)'lJu.:jfl~lJ'lh.nJfl'lJfl~ . 
'VilVl'VMfll188nOlll"fllfJ nm~u fll':i1" fll':i~U~mU1U fll':iI~ULLtl hun 

X 21.95 23,75 19.35 22.27 

- 1.80 2.60 - .32 
nm~u 21.95 

(P = .457) (P = .156) (P = .993) 

4.40* 1.48 
fll':i1.:j 23.75 

(P = .004) (P=.621) 

fll':i~U~mU1U 19.35 
- 2.92 

(P = .089) 

" 1'" tll':iI~UIItl ':i'Un 22.27 

* p < .05 
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~ ~ o n~lI'\hvr,:rmn'U J;J n~lI'\hvr,:rm.ln~ 

30.00 

c;: 
~ 

,~ f£ It r,-
lI:7 r 23.75 € ;:t ;:t 

21.95 22.27 GO Ij;) 20.00 
q~ -s: 

19.55 
20.60 

19.35 c ~ 19.01 
Ij;) ~tr> 

~ 
C 

16.20 (C; -~ qC tr> 
r Ij;) 

C -s: 
10.00 ::: tr> 

s: r q(C; 
~ q(C; 
~ (C; tr> 
tr> q~ 

~ '-' 

l::o 
0.00 

fll~l~ll nni~ nnlilllimvlll nm;)uufl hun 

€ 
.. .. 
rHl p < .05 , €€ fl8 P < .0 I 

.. " 
tltlfl~lll'U~~"l~'j~,.·r:h~fl1·H)flflfh~~fl1t1l1~ 4 'ifij~'\Itl~l1~ 2 fl~lJ 
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f " ., 
ct _~.ct,.ct ,.c:t '_I' 0 QJ Q.I 

"6'Un 4 fl1'lI1J'ltl'Ulntlllf'lll~iUmil::tTl'Umtl~m'UtJl"':i!1'U"'6~6~f\1J'l::fl611'1HflU.l ('Ul't'l'Ufll'll 

tI ... ~ OJ, , tI • os·..ttl 1 OJ " OJ I 8'1ICV'Ul'l ''''tJ'U 'U'1Hfllti Uil::l 6'1ICW'Ul'ltJliln ':iltHllfl "'tJ'U) '1::'t'ilHfl6'UUil::'t'iil~fll':i86fl 

th~.:tflltl;il'Ul'UI~6q'U.fl1'n 4 'VUYI 1~m) fll'11~'U fll'1i.:t fl1'1i1'U~fl':itl1'U Uil::fl1'lI~'UU6 hum)'.:t 
,¥ • ., 

, ~.ctq 0 QJ ~ .Q ..::t.cl. 0 IV tI '" 
'U't'iw.:tnUflll::'Ul't'i'Ufllfl'UUil::'t'iw.:tntJ'Ul't'i'Ufl tWl 

v u 

, 'f " 
fll'lHll 44 rl1m ~VU~::ri ':l'I,HiitJ~L'U'U1J1~'jj 1'U'\J t1 ,nlnY,r fl~1 l~H)'thfln 1 U~ tJ'ULYitJ'U 

" ," I " 

'j::'t'i 11 ~m'j t1t1flfh~~mtJl1 ~ 4 ')fiJ~ 1 'U 'I1~~Yiiifl11::\h'l1,r mn'U U~::'I1 ~~Yiihl nY,r flU fl~ 

" 1111111n~1 (i11ani'lJ) fh t p-value 

o QI " 4 
nl',j66nnltl~m(J~I1(Jnl',jLfl'\.J 

" n~lJlhl1l1mJn~ (n = 15) 

" n~lJ'\,hl1'umfi'\.J (n = II) 

nl',j66nnl~~nl(J~1(Jnl',ji~ 

n~lJJl'm1mJn~ (n = 15) 

" n~lJ1111111mfi'\.J (n = 11) 

m',j6f)nnln~m(J~1(Jm',j;']'\.J~m(Jl'\.J 
" n~lJ11111l1mJn~ (n = 15) 

" n~lJlhlll1mfi'\.J (n = 11) 

m',jtltlnnln.:jm(J~1(Jm',jL~'\.JLLtll ',j-un 

n~lJJ111l1mJn~ (n = 15) 

" n~lJ11111l1mfi'\.J (n = 11) 

* p < .05 

53,41 

72,53 

52.57 

71.97 

52,74 

72,08 

52.58 

71.92 

S,D, 

3,02 

12,89 

2.96 

12,84 

3.18 

12,55 

3.05 

12.68 

x 

53.27 

72,35 

52.35 

71.76 

52.54 

71.85 

52.39 

71.66 

S,D, 

2,88 2.226 

12,94 4,541 

2.96 7.179 

12.77 4.701 

3.18 11.832 

12.50 5,469 

2.99 

12.76 

5.850 

6.957 

,043* 

,001* 

,000* 

.001* 

.000* 

.000* 

.000* 

.000* 

I , ,,, " 

Q .oQ.cI I' 4d 0 QI <II I 0 QI QI 

\llfl~ln~'Yl44 U~::U~'UillJ'Yl41 .... 'U11 mm~tJ'\JtI~'U1'11'Ufl~1fltl'Um'jtltlflmMmtJ'Yl~ 4 ... 
A ~ 'd , I Q.I 0 QI 'd Q.I 0 <II AAd QI ..J 

')f'U~ U~::'Yl~ 2 flqlJ lJfl1'l~fl11'11~~fl1'jtltlflfl1~~fl1VtlV1~lJ'UV"'lfl\y'Yl1~"'tl~'Yl'j::~'U .05 9$~ 
JI" I" 

u"'~~ il1'1l1'U11 'I1~~m'jm)flfh~~mtJl1~ 4 ')fiJ~ u~::yj~ 2 flrilJ ii~~ il1'rl1m ~V'\JtI ,nj1'11,rfl~1iirl1 • 
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100.00 

** ** *** 
75.00 

,.-, 
~ a".. 
c: 
(to 
r-
fC: 
'-' 50.00 
("" 

as: 
c: 

a;:t 
;t: 

~ .;l 
25.00 

0.00 

* 
444 

tHI P < .05 , ** fit! P < .0 I It(l~ *** fit! P < .001 

. " " 
'~U{!ijn 41 fl'.j lv-JU ""~.:jm':i nn tlUL ntlulll'H 'l1 fl~1':i::'\1-jl.:jriVtm Cl:: '\1 ~.:j t)Vflf11~.:j fll [J'n.:j 

" 
4 'lfU~'tIt) ·ni.:j 2 milJ • 



127 

" ,,, , 

fll 'j I tl~ tJ U In tJ U 'j ~ 'l1 'h~ fll'HHl mh" ·un tJ 11.:j 4 'if il ~ i lJ'l1 OJ .:j n ij f) 1':1:: lh 'l1l1 m ;1l..J U ~ ~ 'l1 OJ .:j n ij u u 

" ihmjntln91 

U .d ~ ~ l' U '(d ,( 
n a'U tIl'HIe) f1fhi.:j tIltJ rHi.:j till a a n rh1:i.:j til tJ . 

1 a'H'II'U~ ~1J'U 'Ull.:jtlltJ (L a'H'II'U~) fll t p-value 

X S.D. X S.D. 

tIl':i a a nrhti.:j til tJf1'1tJfll':i L~'U 
~ 

n~1J'\.hr,,:rnun9i (n = 15) 34.50 3.50 34.67 2.68 - .149 .884 
~ 

n~1J'\.hrf'umn'U (n = 11) 39.87 5.51 41.58 3.96 - .855 0413 

nl':iaannlti.:jnltJf1'1tJnl':i~.:j 
~ 

n~1J'\.lT\'l'I:rnun9i (n = 15) 33.13 2.61 33.16 2.57 - .094 .927 
~ 

n~1J'\.lT\'l'I:rmn'U (n = 11) 41.04 3040 41.37 2.79 - .599 .563 

tIl':i a a nnlti.:j tIltJf1'1tJn l':i fl'U ~m tJl'U 
~ 

n~1J'\hl1l:rnun9i (n = 15) 33.71 2.96 34.07 2.83 - 0482 .637 
~ 

n~1J'\hm:rmn'U (n = 11) 41.40 4.73 42.54 3.69 - 1.285 .228 

tIl':iaannlti.:jtlltJf1'1tJtIl':iL~'Um) hun 
~ 

n~1J'I1T\'n:rnun9i (n = 15) 33.34 2.60 32.80 2.24 1.137 .275 
~ 

n~1J'I1TI1'\:rmn'U (n = 11) 41 .22 4043 40.90 4.22 0402 .696 

p> .05 

Vijnnl".:jtl1tJ~.:j 4 'ifil~ U"::~.:j 2 nrilJ trlijtmtJUtntJuf1U'l1".:jf11'jijijnnl".:jf11tJ ~.:ju~~.:jiMI'H'U . 
"" . 

';h 'l1".:jf11'jijijnnl".:jflltJl1.:j 4 'ifilfl U,,~l1.:j 2 n~lJ ijJ:·miMrilm~tJ'\Jij.:jttlij{t~'U~''\J~'Uijril'll 
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40.00 
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"'19: 
39.87 

41.40 42.54 41.58 41.22 40.90 

;! 
1IG' 
... ;;; 

c;;:l 30.00 
33.71 34.07 33. \3 33.16 

!: 
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~S 
r 
~ 20.00 
;! 

1IG' 
... ;;; 

c;;:l 

!: lO.OO 

0.00 

lmU.Qij~ 42 ml~mY~.:jm·HU1f.1tJlfitJtJ~llU~{l~1l~1'\Jl111111~1.:jf)1fJ'j~·wh~ri~llU"~ 
J/ J/ 

"H;.:j~~f)fh;l.:jf11t1l'i.:j 4 'tfU~'\J~.:jl'i.:j 2 flrilJ . 
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.. 1.::1 I d rI d fI ,,~ d 
VlllH'JI 46 fll1lH'ItJU"~ ff1'U1lJtJ-l1lJ'UlJ1fl'j! 1 'U'Utl-l1 'lh:I'.i19f'U fllJ 1"mnlJ1 'U tl'YI'lh 1ff~ 10 

II • II 

1'Uli''U 1f1tJ'Vl1f)1'j 1m tJlJl'nVlJ'j~11-:i1-lf)1'jtltlf)fh~-lf)1tJn-l 4 ~iJ~ 1 'U11\u-lnij.fll1~th11'l:r mfl'UU"~ 
• II 

11 iY-lnihhwu mJo~ 

~ 

fl~lJUTH,:rmJfl~ (n = 15) 

" fl~1JUl'H,:rmo'U (n = II) 

nll~~nnl~~nlv~lvnlli~ 
" mi1JUll1,:rfltln~ (n = 15) 
~ 

n~1JUll1,:rmo'U (n = II) 

fl1l~~nnl~~fl1V~lVfl1l~'U ~ n'Wl'U 

n~1Jtfll1,:rmjn~ (n = 15) 
~ 

n~1JU 1l1,:r mo'U (n = II) 

fl1l~~flnl~~f)1V~lVf)1'H~'Ul1~ hun 

n~1JJll1,:rmJn~ (n = 15) 

" fl~1Jthl1,:rmo'U (n = II) 

p> .05 

X S.D. 

65.70 

60.13 

66.88 

58.60 

66.29 

58.60 

66.66 

58.81 

3.53 

5.51 

2.60 

2.98 

2.96 

4.73 

2.61 

4.43 

... 

. 
f11 t 

X S.D. 

65.33 

58.42 

66.84 

58.63 

65.93 

57.47 

67.20 

59.10 

2.68 

3.96 

.321 

.855 

2.57 .115 

2.79 - .069 

2.83 .482 

3.68 1.280 

2.24 - 1.144 

4.22 - .366 

p-value 

.753 

.413 

.910 

.947 

.637 

.230 

.272 

.722 

f)1'jtltlOtll~-lf)1vi-l 4 ~iJfI u,,~i-l 2 orilJ 1rltl1mVlJ1nVlJnlJ11"-lf)1'jtltlOtl1"-lf)1tJ ~-lUff~-l1,r • 
"11 , , 

r.hdl11"-lOUtltlOtll"-lf)1tJn-l 4 ~iJfI u"~n~ 2 O~lJ ijH",,rfil1~~V'Utl-l1tJtl{1~'U~lJ1"n 

tJ'jlff~lO 1 'Uli''Uijfil hh1flO~1-ln'U tld1-lijt!mhflty'YI1-lffi)~~'j~~lJ .05 



,,~ 80.00 
;:1 

"Il~ ,,;;; 
Gi:l 

~, 65.70 65.33 _ 60.00 

" " UCl::'H"~t1t1flfll"~mtJl1~ 4 'JfiJfl'\ltI~l1~ 2 mill . 
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58.60 58.63 58.81 59. 10 



.,j 
1J'fl'fl 5 

" " 0 

f11'.il~tlfi'li' ·rw iJ1~ tllh:: ff ~rl!~6ffmm 1l~ tllH fitl1Jf11'.i 1 oN'W"~Hu '\l6~ f11'.i 66tlfh"~f11t1 • 
!it6~'\l.fll'W'lfiJ~~1~"l HIm; tll'.i!~'U tlui.:J tlUn'U~mtll'U UCl::tll'.i!~'UU6 hiitl 1'U'11tY~~iJ 

" 0 " 

'l1111 ir mn 'UU Cl:: 11 tY'lfi iJ 'l1111 ir tlll tl~ tl ~lJ;\ 1 mil.:J! 1I'U iJ iY~l1 tY~ '\l6~ ~ Wl Cl ~ tl '.i ill lJ1111l'l tllr;1 tI 

" ~1'U1'U 26 fi'I'U (61tl 18 - 25 11) ff~m1~!,rl~1lJtll'.il~tll~f./iJmufflJU~~.:Jij iJff'\l.fll'W~Ntllti • •• 
U~~UHfflJ\!HU ll'.ilfHl1tl hfi'l~!*tI~~6f11H)tltlfh"'lf11t1 !'If'U hfi'll1Cltl~!iltl~1111'il~~;\'U hfi'l 

" tl.51lJ!ijtl1111~mf./ 1'.ifi'lfi'l11lJ~'U hi1~ff~ ldfi'l!1Jl1111'U !1I'U~'U l'i1f11'.ifi'~!t\6tlmilJ;\1tldl~U1J1J 
~ . 

!l!'W1::!~1::~~ (Purposive sampling) ~lu'Umil'U 2 tl~lJ 1~f./1~fh~'IfijlJ1Clf11f./ (Body Mass Index -

" 
BMI) !iI'U!tlWct11'UtlldU,j~tlcilJ '~un tlcilJ'l1111irtllltl~ (BMI = 18.50 - 24.99 nhtli'lJ~6~U1~ • • 

" !lJ~d) ~1'U1'U 15 fi'I'U !m::tlcilJ'l1111irmn'U (BMI = 25.00 - 29.99 nlCltli'lJ~6~U1~!lJ~'.i) ~1'U1'U • . 1" , 
11 fi'I'U 1~f./fiH!,r1~11Jl~f./l'ltlfi'l'U~6'l66tlfl1"~f11m~tlff'\l.fll'Wn~ 4 'IfiJ~ V'U hl'un f11d!~'U f11dl~ ... . 
tlUn'U ~m tl1'U UCl::tlld!~'UU6 hiitl tlld66tlfl1".:Jtllf./U~Cl::'IfiJ~!~'U 'j::tI::li1~!iI'Ud::tI::nCl1 1 

ffll~l..1' 1'UU~Cl::'IfiJ~'\l6~f11'j66tlfl1"~f11t11~nCll 30 'U1fi (hh1lJf11'.i6mj'U~1~f11t1 10 'U1fi) • 
.c:t Q.I QI _I Q.I" Q.I 1 .k 

UCl::lJfi'l11lJl1'Um::~1JlJ1'Utlm~ (64 -76 % '\l6.:J6~'jlf11'.i!~'U'\l6'l111 ~~~~~) C)I~fi'l11J~1Jf11'.i66tl 

fl1r;1'lf11t11 ~tI Hl~ tll1~ 6 H'lf1t11 ~ f./'If~!~ f./1n'U !m:: iJ ff .fll1:: !n~.5 6lJ~ 1 tl.5! ~tI.:Jn'U (fftl1'U ~u Cl:: 
~ ~ . 

" " 'lf1.:JnCll!~ tl1n'U) n 6'U ~1! iJ'U tlUl ~ tI H!,r1 ~ 1lJl ~tI 1~i' 1J tll '.i;1U ~~ ~ ~ '1i'U ~6'U ~H"l '\l6'l tll'.i .. 
" ~l!iJ'Uf11'.il~tI uCl::f11'.illfiu~;\11~f./Cl::!~tI~ 'W!tllJn1JCl~'U llJ~'Utl6lJ!,r1h1J~1'U l~tI ~ltlir'U ~~l'i1 

" " Q.I , ~ d ~ "1 Q.I 0 Y 'jI, .c::.. Q.I 1 ')I", '" 

f11'.i1~m'W'U!1'Um.:Jff'.i'.i1l'ltllUCl::~'\lff1J'.i'.itl'U:: t'U1'Ul'l1f11'.il'l~Cl6~ ~l'\l1'.i1lJ1'ilti ~'.i1Jtll'.i'lfU'il.:J 

'W! tl1J..r~ 1~i' 1Jtll'j m::~ 'UUCl:: 'il.:J 1 'il 1 -M' tltltlfllr;1.:J tlltl 'VlltlU 1~ri16~rlll '.i ::tl61J~ N tlltl 1~un . .. 
" 0" 

'l1111 ir tl;\1 !1161!~'U~1 '\l~'U UCl::!1l61!~'U ~lJ1Clfill'.i 1fY'il1tl 1 '\l~'U n~ ntl'UUCl::l1 r;1~f11'.i66 tlfllr;1~ 

f11f./ '\lW:: 6tltlfl1"~f11t1l'i 1f11'.i U'U ntlri 1;\1U lhl'll~ff~'.i 1l'l tI1~!~tl1,r 6~n1Jf11d 66tlfl1" ~tl1 mm:: ri 1 

1')1 '" .k 0 '" ')I .;. '" 0' r:I 
tll'j 'If'WCl.:JHU C)I~l'l1f11'j1~~1mm6n!m1::11!!tlff (Portable cardiopulmonary gas exchange 

system ~-M'6 Cortex 1'U Metamax 3B: Breath by breath) '~un V~'j1f11'j!~'U1111'il fi'l11lJ~'U lCli1~ 

fflJ'.i'.itl.fll'Wf11'.i 1 ~66tlc)f! 'il'U fflJd'.itl.fll'Wtll'.i 1 ~m11J6'U 1~66tl 1 C)I~ fflJd'.itl.fll'W f11'j 1 ~66tlc)f! ~'U 

ff~ff~ f11'.i'j::1Jltl61f11fY V~'j1ff1'Uf11'j111t1h !m::tll'.il~'W"~~l'U ('lh~ttlJ~'U 'lf1.:J'\l6~f11'j66tl 
~ . 
fll".:J f11t1fi'1.:J~ 'lf1.:Jl1"~11 ~~ 66tlfl 1"~ f11t1 !m:: 'lf1.:Jf11'.i 1 ~'W "~'l1'U 1 ~tI'.i 1lJ'\l6~ f11'j 66tl fl 1 "'I f11t1) 

u.51'l11HCl~ '~1Jll!m 1::..1' l'll~ ffil~ 111ri1!l! ~tI ff1'U!ti f./~!1J 'U1Jl~'.i !1'U 1 ~tlf11'.i l'l~ff61Jri1fi !it 6 
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" , 0 t1.ct d I,., ~d do Gt 91 
Analysis of Variance - ANOVA) 'I11f)~Ufll11JU~f)~1~~:::'YI1fnH 'HJUt'YI{JU'j1{J~1l1{J11i~f) ttl I'll 

"'.... , 
Nilfl111\ltl't't'Ull 

• QJ , ~.c:r..r:::::t. rI ~ QJ d. I d 'QJ " 
1. f)Cl1J~1~W1~tJff~'I1fU~~W1Cl~f)'jfll1J'I111'YIm,W 1Jfl1m ClfJ'Utl~mfJ ff1tJ ff ~ tl~'j 1f11'H~tJ 

II u q q q, 

. t" , " 
'Utl~,r 11 ~'Uw:::~f)n '~U~fl~l~ntJ 'j:::'I11Nf)rilJnijfl11:::'IlllnjmntJUCl:::f)rilJViij'll111 U f)t1f)~ 1 ~ fJ • • 

" 0" 
~U11 f)~lJ'Il111UmntJ ij~lm~fJ'Utl~'Il111Uf)~1 (72.09 ± 12.44 nhf)1lJ) fll1lJ~tJ hi1~'Uw::: 

,rl1~-uU~11tJ'\Jw:::~f) (I 19.73 ± 15.58 iJCl~~~'jtl'jtl'YI) UCl:::fl11lJ~tJ lCli1~'UW:::,r11~flCl1fJ~1 
" 0" 

1tJ'UW:::~fl (72.45 ± 5.52 iJCl~~mtl'jtl'YI) lJlf)f)11f)rilJ'Il111Uf)t1f)~(ij~ml~{J'Utl~'Il1'11Ufl~1 • 
53.15 ± 2.99 nlClf)1lJ fl11lJ'\tJ 1 m1~'Uw:::,r11 ~-UU~1 hJ'Uw:::~f) 108.40 ± 11.89 iJCl~~~'jtl'jtl'YI 

UCl:::fl11lJ~tJ lCli1~'Uw:::lh 1 ~flm{J~11 tJ 'UW:::~f) 61.93 ± 6.39 iiCl~~~'jtl'jtl'YI)tlril~ijum;hl'ity 
, , " " 

'YIl~ffi)~Vi'j :::~U .05 ff1l1 1 U~1U t1'j tf){JlnUff'U fflJ'j 'j (l'U:::U'U ~U11 f)rilJ'Il1l1U mn'U ij'\'lIUlJ 1Cl . , . 
" 0 

ttltl{tcHtJ~) lJlflf)11f)rilJ'Il111Uf)t1f)~ (ij~lm~{J'Utl~~'lIUlJ1Clf)1{J 20.92 ± 1.35 nlClf)1lJ~tl~1'j1~ • 
tlJm UCl:::ttltl{tcH'U~''UiJtJ1tJ~h~f11{J 26.51 ± 2.79 ttltl{tcHtJ~) tlriHiju{J,hl'ity'YIHffi)~~ 

" " 0 

'j:::'\U .05 tJ tlf) ~ 1f)U ~~~U 11 f)rilJ 'Illl1U mntJ ij~ 1m ~{J'Utl~fflJ'j 'j (lm~f11'j 1 i'tltl f) cit ~tJ ff ~ ffll . .. . 
" 0 

(28.64 ± 3.91 iiCl~~~'j~tlnhf)1lJ~tltJ1Vi) t!tl{Jf)11f)rilJ'Il111Uf)t1f)~ (ij~lm~{J'Utl~fflJ'J'J(lm~ • 
f)1'J1i'tltlf)cit~tJ~~1l~ 33.67 ± 3.98 iiCl~~~'j~tlnlClf)1lJ~tltJ1Vi) tlriHijU{Jff1I'ity'YI1~ffi)~~ 

'j:::~U .05 

, It." 
U Cl::: f)1 'j t~tJUtll 'jij f) t)jtl.yIlf)1'J 1~ ~ 1~1U t1'j 'YI1~ ff~ 'jl'Y1 {J1Vitf){J1'li' tl~Vi ~tJ Vif)~1'Vl fl<'] tJ 1n~~u~ 

o 0" 
tJlViVi 1-35 ~U11 fl~lJViijm1:::'Ill'l1Umn'Uijt1~'j1f)1'jt~tJ'Utl~,r11 ~ fl11lJ'\tJ lCli1~'Uw:::,r1 h-uu 

o " 

~1UCl:::fl11lJ,\tJ lCli1~'Uw:::,r11~flm{J~1 UCl:::t1m1'Ch'Uf)1'j111{Ji~ '~U~f)~N~lf)fl~lJnij'lll'l1U fl 

t1f)~tlriHijU{Jff1I'ity'Yll~ ffi)~~'j:::'\U .05 u~'Chl1 1UfflJ 'J'J (lm~ f)1'j i i'tltlf)cit ~tJ ffm'j(lm~ f)1'j 
,,, I • 

i ~m{u tltJ ifltltlf)' C)j',) UCl::: f)1'J'J::: U1{Jmf)1f1''Utl~ 1 tJ flrilJnijfll1:::'Il111 U mntJ ij~wl1f)11m'lJViij • • 
" 0 

'Il111uf)t1f)~mh~ijU{Jff1I'ity'Yll~ffi)~n'j:::'\u .05 

I VI" I 

i'mfJltJ UCl:::f)1'jt~'UUtl hijf) 1'U f)rilJnijm1:::'Il1l1U mn'Uij~lff ~f)11f)rilJnij'll111U f)t1f)~ UCl:::t)jtl . .. . 



~Uj1U!Ul.l tt~~rt~U rt t, ::~nrt~1U ,ttUltt::tllJ~~rt~Urt t, t-1t 
" I "I" 

IlLUN;!lUUGGtlUHllrl.::mmGUt-ltlrl.::tn.lllAmlltn.ummrtn.' Ul(l,Ultn.lA~trtIM1.JWnBn.l::mmrtn.' 1'0 0 I'T) I I 1=7 j;I'" ~ If) ~ l"'p,P P P I"" It) r. 

~rt~1}Bj11t-Bn.t-l~U~l1rtlt~n.M.ft~~11IllUt-~l!;!UBBrtB~l~Ul~l~~lllUt-~l!;!UBBt-~lrl.t~U,ttUltt 
. .. 

~Lltt~H~ u[Ltl Blm~ltlU::~l1 ttWWl1tt~tlU t-~tlU rt~nlUllt~lllUt-~l!;!UGBtlU ·S 

so· ~~~~t-llAfu1!l~Il,tt~t-lPB~Uj1 
b b Ib 

U ,ttUl tt~~ft~ U tt t, ::mm~1U ,ttUl tt::tllJ~~ft~U tt t, t-1t ttlilt Ul1 ttUtLUL~U t-~l~~t-~ tlU::~nrt~l 
" . "I" I I b Ib 

tLUt-Gn.~~t-~tt(l,l~UBBkbt,tlUM.llJI1Uft~ l~n.M. IllUt-~l!;!UBGtlUt-Bn.~!:$!;,H~U::tn.ll~mll:Jbl 

B!;l::t;!l1 ~Uj1U,ttlrl.ltt~~rt~Ul~Ut-~l~~tt~lU,ttlrl.ltt::tllJ~~rt~Uttt,u[Ltl Bnrt~nLU::~l1 ttWWl1 
• " I ". 

rt~.t.lU t-~tLU tt~nlUt-Bn.lllUt-~lVUBBtlUttt, ~ht-~tttH~UBBkbL .t.lUM.llJl1ttrt~ ·L 

so· n.~::t~~~~t-llAih1!l~Il,tt~HPB~Uj1U,ttUltt . .. b b Ib 

~~rt ~U ttL ::mm~1U,tt Irl.ltt::tllJ~~ft~U ttL t-1trtW W 11 rtu tlUl~Ut-~ l ~~t-~ tlu:: ~l1rt~l !.lUt-Gn. 
• ". • " ' I 

IlLUt-~lVUGB tlU tt t, fttW~ 1 ttut-~M.kb t, tlU l~n.M. IllUt-~l!;!UBGtLUt-Bn.~!:$!;,t-l~lrl.::trW~mll:Jbl 

B!;l::ml ~uj1u ,ttUltt~~rt~Ul~Ut-~l~~tt~1U,ttUltt::tllJ~~rt~UttL u[Ltl Blm~nLU::~n ttlllWl1 
I " I ". 

tt~tLU t-~tlU rt~nlUt-Gn. (0£-1 ~~ltt) IlLUt-~l!;!UGBtlUttLrttW~l ttlt-t-~M.kbLtlU ·9 

so· n.~::t~~2~HlAfu1!L~Il,tt~HPBrt~lU,ttH.ltt::tllJ~~ft~urtLlllUt-~l!;!UGB . .. . b ~ 

tlUt-Bn.~!:$!;,t-l~U::tt-l~U~l1rtlt~n.M.ft~~n ~Uj1U,ttlrl.ltt~~ft~UrtLt-~tLUl~Ut-~l~~rt~ltLUt-Bn. 
... . 

IlLUt-~l!;!UGB~~H.t-~Irl.t-t!'-ttut-~M.kbLtlU l~n.M. IlLUt-~l!;!UBBtlUt-@n.~!:$!;,H~Irl.::tn.ll~mll:Jbl 

B!;l::ml ~Uj1U ,ttH.ltt~~rt~Ul~Ut-~l~~rt~lU ,ttH.ltt::tllJ~~rt~Utt'L U[Ltl @l1tt~l!'LU::ml ttlllWl1 
I " I ". 

tt~tlU t-~tlU tt~nLUt-Bn. (S£-O£ ~~lrt) IllUt-~l!;!UGG~~Ut-~Ut-t!'-ttUt-~M.kbLtlU ·s 

so· n.~:: t~~2~ HlAfu 1!l~Il,tt~ t-lPB tt~1U,tt Ul tt::tllJ~ ~ft~U tt 'L IllUt-~lVUB@!.lU t-Gn.~!:$!;, . .. . 
t-l~ H.:: Ul ~U~l1ftlt~n.M.ft~ ~11 ~Uj1U ,ttUl tt~~rt~U rt L ttW Wl1 ttU !.LUl~Ut-t1l~~rt~ltlUt-Bn. .. . . 
~t-~t-t!,-lllUt-~l!;!U@GtluttLttlH~M.kb'LtlU l~n.M.lllUt-~l!;!UBGtLUt-@n.~!:$!;,t-l~lrl.::tn.ll~mll:Jbl 

bibb 

G!;l::~l1 ~Uj1U,ttH.l tt~~rt~Ul~Ut-~l~~rt~1U,ttlrl.ltt::tllJ~~ft~UttL U[Ltl Blm~nLU::~l1 ttlllWl1 
I " ' ". 

rt~tLU t-~tlU tt~nLUt-Bn. (OZ-ll ~~ltt) ~t-~t-t!,-lllUt-~lVUBGtLUtt'Lttlt-t-~M.kb'LtlU ·v 

so· n.~::t~~2~t-llAfu1!l~Il,tt~HPG U[Ltl Blltt~l!.lU::~l1 rtWWl1rt~tlU 

rt ~l.t.lUl~U t-~l ~~ ~Uj1U ,ttUl tt~~ft~U tt 'L ::~l1tt~1U ,ttlrl.l tt::tllJ~~ft~U rt t, t-1tt-~.t.lUt-Bn.tt~rt~l 
" I "." I I 

N .. !,-lllUt-~lVUGG .t.lUrt t, ttUt-~M.kb 'L !.LU l~n.M. IllUt-~LVUGG.t.lUt-GI\,~!:$!;,t-l~U::!.n.Il~mll ~j11 

££1 
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o.fhhUJ~1l 

" " , 
fl1 ~ i ~ tlfl i' ~ i1 ~ ,mlu flmn ~ 'I'Yll 'H'I' ~ ~ i'YI tl1'U ~ ~ fl1 ~ m.lf1fh~' ~ fl1 tit Vi fl ~'U fll'YHl 'U 'U U ~ 1 ~ U f) 

Ufi"~'If'Ufl ij'\..l1~Ufi f)1)1~'\..I f)1)i~ f11~1J'\..I~mtl1'\..1 ml~f11~1~'\..I1W hUf) 1,j~tI'U1Yitl'U~~'l,dN 

l rJ'\..I 11 tyl11 "hflty'U fl~,j ~ ~ 1'YIff ff ~ rff~ lJ 1..1' mJ 1 'YItI 1 ~ flflf1fl1i:l ~ fllt1fl rJ1~ m 1J1~ fflJn'U'U ~ 'U'YI 'U ~ ~ 

~'\..Il~ ~ ffflflfl ~fl~n'U'\..Ilt1'U 1t1i'i 'U1" ~~~ HU ~ ~rl1..1' fl '\..I i 'YItlij ~'Ufl1"'~~-Wf) n ~fl f) ihi:l ~ fllt1 

" " Cl<ll d 0 ~ 0 ell Q.I .:1 , Cl 

~ 1'\..1 1 ~tI'\..I 'YI1 fl1~ fff)'ln ~"'U fl~f11~ ~~f) fl1"~ fl1 tlU 'U 'U fl H lfl til (Acute exercise) 'U fl ~ ll~" ~'b''\..I ~ fl1 ~ 
" , 

0" "1 y& ~ 0 QJ Q.I <lI .a q gJ 

fl~f)fl1Mfl1t1lJ ~fff)'ln~"'Ufl~f11~Hf)fl~f)fl1"~f11t1 (Chronic exercise or training) ~H'\..I'\..Il"'~ ll1 

1~~ fl\!"l,j~ tI'U1Yitl'U'b'ij~'Ufl~ f)1) flflf)ihi:l~ fl1t1~'ll11~fli'i fl u,,~ "flfll1lJfl "l~lfl ~fl'\..ll '\..I fl1~ 1~'U 
" .c:9o 'l"IQ.I I "0 OQ.l Cl "1'" 
'Ufl\!" ~~fl1l1'\..1~ ll1mllJ~lfltl1~'tJf)fl'\..lflfl~'YI1fl1~~~f)fl1"~fl1t1'tJf)'b''\..I~ (Cross over design) l~Uf) 

fl1~l~'\..I fl1~i~ fl1~1J'\..I~mtl1'\..1 U"~fl1~l~'\..IU~ l~iJf) 1~fl1,j~tI'U1Yitl'U~"fl1~'YI~"~n~l1';h~'b'ij~ 
", , 

'U fl~f)1) flfl f)fhi:l~ f11 tI'U fl~~'\..Il~~ flf1l1' ~ ~i~tlv~ 1 ~lfl ~~~ ijfl'YI H i'YI tl1ff1 ff~ {f11 ~ fi lnYi ij .. 

" 1)1 I " 
I ~ .c:::S 4Q Cl ..::1..::1 0 Q.I Q, Cl .c:td. 0 QI 

1. fIl,..'\..I 'YI1~'YI1~ ff~ ~ 1'YI tl111"~ ~'U fflJ ~ Hl'\..l~ 'U ~ ~ l1 ty~ 'YIlJ fl1 l~ '\..I1l1 '\..I f11 f)'\..Ilm ~ l1 ty~'YIlJ'\..I1l1 '\..I f) 

,jf)~ 

" " fhVi'\..l!1'\..1'Y1l~ff~~i'YItl11m~~'UffmHI'\..l~ i~Ufi 1hl1Uf)~1 ~'b'i1lJl"fl1t1 lm~l,jfl{l~'\..I19i' 
I " . , " I 

, 'U,j'\..l 'U ~~ f)ri lJYiijfl11~ 1hH U f11f1'\..1 ij fl1 ff ~f)';h f) ri lJYiij oW 111 U f),j f)~ fl rJ1~ij U mhfltlJ 'YI H ffi1~ Yi 
q qf 'II U 

" ~~~'U .05 U'\..IlrJ'\..I~"lJ1~1f)fl1~fl~1~flf)f)~lJ~lmi1~u'U'Um"'1~1~1~~~ (Purposive Sampling) l~tI 

1~fl1~'b'i1lJl"fl1t1trJ'\..I1f1wcn ~~~1'\..11~tlu"u1i~f)rilJ~lflrJ1~flflf11rJ'\..I 2 f)cllJ fl~ f)rilJ~ijJ1l1Uf)~1 . "". 
,jf)~ ~1'\..11'\..l 15 fl'\..l (fl1~'b'i1lJl"fl1t1flci~~l111~ 18.50 il~ 24.99 f1hf)i'lJfiflfl1~NllJ~~) lm~f)rilJ .. . 

, " 
Yiijml~lJ1l1Uf11f1'\..1 ~llJl'\..l 11 fllJ (fl1~'lfi1lJl"fl1t1fleh~l11N 25.00 il~ 29.99 f11"f)i'lJfifl~1~1~ .. 

1 " 0 ~"o Q.I "1'" ",.cd d , QI d. Medicine: ACSM, 2006) ~fl1l1'\..1fl1f1WCfll'\..lf)1)~lUlJm~fl'Ufll1lJ~1'\..l 111 ~'YIlJfIl~'b'lJlJl" 

" 
fllt1U' fltlf)11 18.5 U"~lJ 1f)f)11 25.00 f1hf)i'lJfifl~l~l~llJm flci1lJ ,j~~lfl'YIlJ 111 Uf)~1U'~tlf)11 .. 

" " ,jf)~U"~lJ 1l1Uf)~llJ1f11f1lJ,jf)~ mlJih~'U U,,~ '~u1i~~~~'Ufll1lJ~'\..IU ~ ~'lJfl~ml~lJ ll1U f11f1lJ • 

~ .c:t, Q.I d , QI I 

3 9f~lJfI1fl'lf'\..llJl"f11t11'Y11f)'U 25.00 - 29.99, 30,00 - 34.99, 35.00 - 39.99 U"~lJ1f)f)ll 40.00 

f11"f)i'lJfifl\9l1~NllJ\9l~ \9l1mh~'U ~~~1'\..11~tI'Ufl~ ~i1fl1 U'lfltu1fl,j" (2542) ~i$i'.yhf11~flf1'l:n • 
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., 
hhl1'U1'Um ,:u'Yl'rnJ111'Um vnJ'h !~ml1'Uii~'lfihJ1"tl1tJ ftltJ"~'\Jtl ·nJnnrfl~l~tl"hml~ f111lJ . ~ 

., 
~"~~1'U:i1lJ'\Jfl~ :h~ tl1tJ";~'\Jfl.!~limm~ '\Jw~iif) 11m :ilJlJlflfl':ht~fl 'J,jfl'1'U ffl1111Jfl11lJ~'U 1 C'l1i \91 

I'" , 'JI 

'\JW~l1 111lu1J~lU"~f1" 1tJ~11 'U '\Jfl.!~lifl'\Jfl~ fl~lJ-nii.f111~ U 111 umf)'U ii~ 1~ ~fl11fl~lJ-niiu 1l1U fl . ~ . 
I ", • 

Ufl~ fld1~iiutJff1tiwm~~il~-n:i~~1J .05 u'U fl11lii~lm\91!iitl~lJl1l1fl fl" 'fl1'U~1~flltJ-n!f)~fll:i 
u • 

m~~'U:i~1J1JU:i~~l'YlcHlJ~l!'YI~fl iiH"~tlfll:i !rimlm1 fll:i !~'U'\Jtl~11111l :i1lJ hl~~'th 111' fl\91:i 1fll:i • 
"l '" 'I .k """'" d .1.k 'JI ."" ., 
111 Cl'\Jtl~mfl~ 1'U 11'U ~'U l'YllJm!~lJ ~ ~'\J'U C)f~fll:i m~\91'U '\Jfl~ :i~1J1J~~flCll1mll~ -3NCl\91 flfll:il1 ~\911 

~ . 
'" 0'l'JI'" 'JI ",.1.1 "" 

'\Jtl-3l1Cltl~!Cltl~ (Vasoconstriction) m 111 !fl~f111lJ\911'U'Yl1'U'\Jtl~11"fl~!"fl~~ ~'\J'U 'U tlfl'il 1 fl'U fll:ilJ . ., ., 
f111lJ ~ 'U 1 Cll1 \91 ~ ~'\J tl-3 ~li ii fll1~ U 111 U m f)'U ~11J1:i fit f) ~ Hi' 'ill flfll1~ ~ tl ~ ~ ~ fl6'UC)f~'U (Insulin 

~ ~ ~ . ., 
Resistance) !!"~ f111lJ~ -3 ~ 1fl'U !f)~ 'il1flfl1:i !fl1~~ l'\Jfl~ 1'\J il''U lilJ1fl~ 'U 1J~! 1W 11" tl~!tlfl~!!~~ fl'U 

d ~HCl111'!f)~f111lJ! ~tllJ ~.f11~~1J7 !1fl.!!tfl'l,! flltJ 1 'U HU ~ l1"fl~!tl fl~ (Arterial Stiffness & 

QI' CJJ Q.I ~ f i'JI 
Endothelial dysfunction) (Brian, 2007) m~N"~~flCll1~tl~f1"tl-3fl1J ~UCl~f1fl.!~ (2004) C)f~flCl11 1 

11 f1'U~iifh~'lfijlJ1Clfl1tJlJ1flfl11 30 f)lClfl1lJ~flm:iN!lJ\91:i (-.;x~fl11!flfl.!ct11J1\91:i!1'U 10 - 20 

o'do'!'JI 'JI'" ""., ",.l.k," 
! tltl:i !C)f'U \91) 'Yl~ H'lf1tJU"~ Nl1W~ 'il ~ lJ:i ~~1Jflfl!:i m\91 fl:i tl" 1 'Um tl~ ~.:J '\J 'U C)f~ tll'il tl !tl1~mlJ H'U.:J 

1U cu U cu ., 
l1Clfl~!tlfl~ 'Yl1111'!tltl~ 1tl!~tJ~1111'il1J,j~~~lfl !f)~m ~~l'Ufll:i i 11"t1tJ'U'\Jfl~!tltl~lJ1fl d~H" 111' 

111 h~fl~flflm!H~1J~~ l"l1\91lJ1fl~'U ~~'Yl1111'iilflfll~1f)~ hflfl11lJ~'U l"l1\91~-3lJ1flfl'h~~ii 
~ ~ ~ 

,fll1Ufltlfl~ 1.6 !l11 u,,~ 1.32 t'vh \911lJ~1~1J ~~tl1'jtltlflfll"~flltJt1'l'Utl:i~~l'il~')htJ,,~llllim~tJ~ 
'\Jfl~ hfl~H'l~!~tJ1rU'fl~ti1J:i~1J1J'l1m1tJ'U lCll1\91 fl'U '~uri "~f111lJ~'U hl1\91 "~fl\91:i1fll:i!~'U 
'\Jtl~11111l "~'\91m~!C)ftl ''j~ ,,~lflfll~fll:i!f)~!tlfl~U~~~l~ltJ~~tlfl~ !rilJfl11lJ~llJl:iflCl~ClltJ~lJ 

!tlfl~ 'Yl1111'!tlfl~ 'J,ji1J~lU~.:J!il'U~lJ'~~ltJ UCl~')hfJCl~fl1:i!f)~fll1~l1Cltl~!tlfl~u~~u~~ (~h~:i 
., . 

~lJ'lJty1~fl UCl~f1W~, 2546) ffl111 1J~lJ:i:ifl.f11~fl1:i l"flflflcH!'il'U -.;x ~~~ lil'U~11h;$fll:i'Yl111U 1-n 

'\Jij~:i~1J1J '11 "!1tJ'U 1"11\91U"~:i~1J1J111tJ1'il ~~iifl11lJff1tiWtld1~~~ 1 'Ufll:iH~\91~"~~l'U !~ij 1 ~1 'U 
u 

fll:itlflflfll"~flltJ'~ mh~~ mt1 tl~!il'U :i~tJ~nCll'U 1'U'l 'il~iifi1~U\91fl~TiJti'U i tlmlJ~fll'U~m~!~fl' 
m~ '\J'U1~ ~tl~l~ ('lrfffl~ n'lfu~fl'6 UCl~ti'UtJ1 tl1"~11TiU, 2536) H"~'~'il1fltl1:i1~~lJ:i:ifl.f11~ 
tl1:i 1 ~fltlflcH! 'il'U~ .:J~~~11J1:i fl i ~!il'U ~ 1flll1'U ~ 1 tl:i um lJtl1:itltlflfl1"~tl1tJ~mlJ1~ ~lJU~"~ 

, 'JI ., ., .k '1'J1 '" ""_I '" "" 'JI 
1JflflCl ~ ('U.fm:i 'Ylfl''UtJ'U1, 2547) C)f~~lJnfl.f11~fll:i l'lftlijflC)f!'il'U~~~~ll~lJu'j~~'YlTi.f11~lJlfl'UtltJ 

ijUl-3 h~'Ufldti1Jll'il~tJl1Cll£Jijfh~ '~un tl71J1fl.!ltitl~~111 hii1J~l i'Uu~"~f1f~ (Stroke volume 
~ 

111fl SV) fl\91:i1fll:i!~'U'\Jij~111i'il (Heart Rate 111fl HR) U"~f111lJU\91fl~H'\Jij~flflflcH!'il'U~l1Clfl~ 

!tlij~U~.:Jti1Jl1Cltl~!tlfl~~l (a-V02 diff) ~~J'U fll:i !rilJ~lJ:i:ifl.f11~fll:i 1 ~flijflc)f! 'il'U -.;x ~~~ ~~!f)~~'U . . ., 
1~tJiifll:i!tl~tJ'Uutl"~-nff1tity 2 tl:i~ fll:i f)fl tl:i~ fllm m fll:i'\J'U d ~ijijflc)f! 'il'U' tliJ~ fl~llJlii tlClltJ 

!rilJ~'U l~tJfl1:i !rilJ fl\91:i 1fl1:i' 11 Cl'\Jfl~!tlfl~ 'illfll1 11'il~fl'U 1-n (SV x HR) UCl~tl:i~fl1:i~ ~ij~ 
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,,~ Q.I ~ ~ 91 ~ ~ J ~ d 

mn lJ l'lHHn v ff mnH) f) 9f 1 'il 'I,HHHll1l 'ill mHl ~ fl1 ~ ~ fI '\Ie) ~ f)" llJ l'lHHn til VUJ '\J 'W (~fllJ 'YI VW lJ 'W ~ 'j , 

" " I " 

2540) 'illf)~~m'j 1~Vfii' ·rWVi1.J 'h ffm Hli1ll'lm'j i '*VVf)9f1 'il'W ~ ~"lfl'\Jv~f)~lJViiji1l1::tA 1'11,r mfl'W 
, t " I I 

ij~ 1~chf)11f)~lJViij tA 11'T,r mJf)~ Vth~ij,rvdlf1ty'YI NffO~Vi 'j::~ 1.1 .05 11 fffl~ ~~ 1Jfifi~Vi ijfll1:: 

" , I " 

tAl'l1 U mfl'W 'il::ij fflJ 'j'j tlflll'l'YI1~~ 1'W 1111 'il 1.lVfI 11~::'I1 ~ Vfl1~ vflVi~vtlf) 11'IJf1fi~ViijtA I'll U f)1.l f)~ 

~~Yh 1,r m'j nl'l1 'W fI fi 11lJ'I1,r f)'\J ~~m'jv Vf)nl" ~f) lvdl'l1 i'lJ lJfifl"~ ij fl11::J I'll U mfl'W fi 1'j ij fi 11lJ • . " . 
11\91f)~1~'il1f)1JflfI~Viij'l11'11Uf)1.lf)~Viij1vm1m::m~1~v1n'W 

" . " 
fll1:: tA 1 '11 U m fl 'W 11 ~:: '11 iY ~ Vi ij tA 1'I1,r f) 1.l f) ~ 

" . 
l'l"~~1'W'\JV~f)ftllJ1U V Vi~v~ 1 '*VVf)9f1 'il'W 1'W f)l'j!:y'W fll1.l1 ,*'j ::t1:: nm~fI~vn'W 'W 1'W mh~t! vv 20 

" . " 
'W1Vi 11~::fi11lJ'I1U f)1.l1'W f)~N l~V 1,r~ Hmm~lJm'j 1 ,*1.l~lIlWVVf)9f1'il'WYi'l11V1 'il1.,r1 11.l1llf);j'W 

l1~::m:: ~'W mni 1~ 1'W '\J V~ 111 1 'il 1.l Vfl11~:: '11 ~ vfl1 ,,11 ~ 11'l 'W f) l'j l'~lJ 1.l'J:: iY'YI ij fIll'l m'j I'll m1V'W • 

1 Q • 'I'" d .. " 1';'.r <I <ld.. Q Q 

~'I1"'lf1V 1'I1'jl~mtJ11 '\J~11 H lJfi11lJ~1'W 'YIl'W 'jfi1l'llJ'\J'W (tl'W VlJ1~ff f)QfJW1l'l'lf'j 11~::fJ~1ifl11'1f~ 

" . 
il ~ lfl, 2544) dl'l1 i'lJ~1'W 1~ vu '~Yhm';jfff)fJ1~~ 'il1f)m'J VVf) nl" ~ mtJ1~ V"l'\J fIll'l11lJ lJ11V 1 'j il f) 

, 1 , " 

'~uri m'J1~'W f)l'j1'l f)1'JiJ'W~mtll'W u~::m'J1~'Wllv hilf)i'W'I1ru'lYiijfl11::tA1'11umfl'Wu,,::1'W 
u . " . 

'11 ru~ Yi ij tA I'll U f)1.l f)~ 1ij V Vi If)l 'j ifl~ 1 ij'" ';j 1 f)l'j 1~ 'W '\J V 'l 111 h fflJ'j 'j tl fIll'l f) n 1 ,*v V f)9f1 'il 'W 
u 

do" , 
(Portable cardiopulmonary gas exchange system V'I1V Cortex ~'W Metarnax 3B: Breath by breath) 
" . 
~~11~'W1YiYi 1-35 l'llJ11 ij"f)fJw::'\JV'lm l~lm tIlJ1YiVlJ'j::'I11N'lflJfI'\JV~m'JVVf)n1"~f)1t111":: 

'j:: '111 N f) ri lJ ~ 1V (h~ ~ fi ft ltl"1 fl'W (1,j 11~ f)~ l~ n'W 'j:: '111 N 'lflJ fI '\J V ~ f) l'j V Vf) n 1" 'l f) lV11":: f)ri lJ • I • 

~1~(h~ ~'j::~lJm1lJijuvd1f1ty'YI1~ffO~ .05) fiv m1~'lfTH~lJ~'W'\Jv~m'jVVf)n1"~mV'il::ijfl11lJ 
Q.I' ~ J ~ .:9 , ,dod Q.I 0 Q.I .::S . Q.I .d ! I Q.I 

'If'W1l'llJ'\J'W1'j VV"l 'il'W tl ~'lf1.!l'YIlJ'j::fllJm'j VVf)f)1M mVfi.!l'YI (fl11lJ'If'W fi.!l 'YI) 'il1f)'W 'W 'lf1.!l'l1~.!l 'ill f) m 'J 

'11 ~flVVf)nl ".!lmV m 1'W 'il::ijfi11lJi'W ~fI~ l~ .!l1~ VV"l ~'l11'l'W~~ 'il1f)m'l ~ 'lf1'l1~lJ~'W'\J V.!lf)1'j VVf) 

n1".!lmV 1.l~1J1W'\JV.!l VVf)9f1'il'W~tA 11.,r lri~1.!lmV'il::1~lJ~'W 'il 'W f)'.j ::..t.!l~l.!lmtlffl1J1'ltl H~~l'l".!l.!ll'W .. 
1 ,rl'lV1~t1.!l (f)l'j 1 ,*1.l~lIlw'\Jv.!lmfl11~f)~f)iJ.!lv~l 'W1f)W ct1~1) ~ l.!lf)1V~ 'il::ff111l'j tlViHl'W~ fl 1 1.l 

mh'lff~11'illJV 11~lrlm::v::nm'\JtHm'lVVf)n1".!lmmh'W' 1.l1 '\..\'lf1'l11m'l1~.!l l'l "'l'l1'W '\J fl'l~ 1'lf)1t1 

" 
'il:: '~lJ1'il1f)m'lff~lV~1'\JV~lUViVifilVi 'Wf)ftllJ1'l1u 1f1v1 ,*UVf)9f1'il'W11~:: 1,j1 '*UUf)9f1'il'W 1.l~lIlW ... . 
'\JU.!lUUf)cH1'il'WfIlv'1'Wml'1lJ1UuVi1'11t!1'tiH~~l'l".!l.!l1'W~V1UU.!l 1f1Vm::lJ1'W f)l'J if)~ 1fi hCHff 'il::Vi1 

" " ," 
1.l~mmnlJ'~ 1f1'l1'il'W tA11m::mfl 1 l'll1f) '1'W'lf1.!lU'l11f)1.l~lIlW'\JU.!lVVf)9f1'il'WViiju~1'W f)ft1lJ1UV 
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,.. 1 , " 

ilitVi tI~v. fl ~ l~fllt1~:: 111fll':i VlJfl flflit ~'U ~ 1 fltU fl tVflfl'U '1lJl'~' 'U'lf1~fll1fll':iW ij fl ~ l~t~ ~~1'U 

'11" ~ ~ lfl fll':i fl fl fltll"~ flltl~l'U 11J ~ H flltln~:: Cl'1lJ1 ':i mh fl fl flit ~'U toU' 11 ~ tlfll ':i 'I11t1' ~ t ~ 1'1 tV; fl 
" . .-

'lf~t')wfi'U,,rn1JtUfltVfl~l~'1 (Vi':i::V.~ff 'lJt\!m 1t(1:: fllJ':i tCl''Ulq'Yl1l, 2541) 1t~"mHu::ml~'Ufl~~l 

5fl':i 1 d1'U fll ':i 'I11t1' ~ ~:: ttfl fl~H ~1 fl m 1~'U fl~~15fl ':i lfll ':i t~ 'U 'U fl~,:r l' ~ Cl'lJ':i ':itl fIlV. fl1':i' ~ 

flflflit~'U Cl'lJ':i':it:lmv.fl1':i' ~m{1Jfl'U i~flflfl i 9ffl tm::fll':i':i::1J1t1mfllf't m ~'lf1~"'1t1'Ufl~fll':i flflfl 

tll"~flltlfl~~' 'U 'Yl fl'lfU ~'U fl~fll':iflflfltll" ~ flltltt(1::'Yl flflcilJ~ 1fl~1'1 ~1 ~fl ':i 1 d1'U ':i::'1111'1 ~ l'U 1'U • • • 
fll{1J fl'U i~ flflfl i9ffl~\1fl~i1fl~'U n1J~l'U 1'U flflflit ~'U~'~' tJ, 'Ufll':i mlfltll "'1flltl 5'Utfi~~lflfll ':i 
1~~1'Ufl ~fll':i 'I11t1 1 ~toU' lfl6fl~ fl fll':i tt(1flt tJ~tI'Uti 19f 1 'U tJfl~ Cl'1lJ1':i t:I 1 ~tV; fll,r 1Jflflil'l 'lfU~'U fl'l 

Cl'l':i m'l11':itJ'.i::tfl'Yl~1'1'1~',r V."~-11'U ':i::'I111~'U6~ fll'.i fl flfltll,,-1 flltl ~ l~fl '.i lri1'U fll ':i 'I11tll ~~:: ij~l 

'lit'Yhn'U~'Ufl~n1J'lfU~'Ufl'lm'l11'.i~\1flflflfli'~rff t'lf'U m{11J '~tWj\'l~::ij~lflQ~ 1.0 ''U~'U ~::ij 
, " I ", 

~1 0.7 1 tJ'.i~'U ~::ijfh 0.8 tt~ti'Wl1fl'h O. 7 ~::U~;il'lfll'.i tt(1mtJ~tI'U '.i ::'I11H nl9f'Yi'l Cl'fl'l'lfU~ tt~~:: 
. " " 

'li1Jflflil~'lfui'l'Ufl~m'l11'.int:lflflflfli'i'lff (Wilmore et aI, 1999) ~lfl~(1fll'.ifffl1:l11~tlfl1''1ij WU11 
OJ . " 

fl1':iflflfltll"~fllm~ml'Ummt1J1JtW hiJm;~ 4 'lfU~ ij"fl1:lW::ml~~fl'.ild1'Ufll':i'l11t11~1'U 

'.itJtt1J1Jt~tl1n'U fl1l1J1t1 1,)'11 'lf1 'UtlJ~'U'Ufl~fll'.i flflfltll"~flltl (~fl':i lri1'Ufll'.i'l11t11 ~tJ'.i::lJ1W 0.7) .. 
ijfll'.i'lllCl'l'.ifll'111':itJ'.i::tfl 'Yl' 'U~'U lJl1 ~l 'Ufll'.it~1~(11WV. "'1-11'U ~'U m::..t'l'lf1~'Ufl'lfll'.i fl flfl tl 1 "'I .. . " 
flltlf'Hn (~fl '.i ld1'U fll ':i 'I11t11 ~ tJ ':i:: lJ1 W 0.7-0.9) It Cl'i'l 'I il'l ij fl1':i 'Ill Cl'1':i fll'l11':i 1'1'1 Cl'llJ tJ':i:: tfl 'Yl 

'~ttri m{l1J'm~':ifl 1'U~'U tt(1:: ltJ':i~'U lJl1~1'Ufll':it~1~(11t\!V."'1'11'Utrl'Uff~d1'U~ttflfl~1'1n'U 

dn1 1'1J'lf1'1'11" '1fll ':i flfl fl tll" 'I fll tI (~fl ':i 1 d1'U fll ':i '111 til ~ tJ ':i:: lJ1 W 0.9-1.0) tt Cl'~ ~ il~ ij fll ':i 'Ill 

C1'1':i m'l11'.itJ':i::lf1'Ylm{11J '~ti'l'.ifllJ11 ~l 'U fll':i t~1~(11WV. ,,~~ l'U 1 'U'UW::flflfltll "~flltltt1J1Jttfll ':i .. 
~ GJi" c.. , ~ J,.od, 0 Q.I 

1Jfl Cl'm':i t:lmv.fll':i 1 'lfflflfl9fl ~'U ~::fI fltl'1 tv.lJ'U'U ':i ::'I11H 2-3 'U 1'Yl1t ':i fl'Ufl'lfll'.i flflflfll(1~flltl tm:: 

~::tt tJ':i H'Ufl ':i '1flllJfl11lJ'I1 tr m 1J1'U fl'lfll':i fl6fltll" ~ flltl trl flt ~ lJfl11lJ'I1 tr flt ~ 6 tI'1 ~'Ut oU' 1 ~':i:: ~ 1J fll':i 

fl6fltll"~flltlfl'l~ (Steady State) ~~lrl6il'l':i::~1J;f ~dh 1 ,rCl'lJ':i':i t:lmv.fll':i l' 1J66flit ~'U ~lflt~fl~ij 
"I "I 

~11fl~tfitl'ln1J Cl'lJ':i':it:lmv.flU 1 ~66flit ~'U'Ufl~tUmV6 ~ 1m! 'Utlj fl'l1 tI~66fltll"~flltl Cl'lJ ':i ':i t:lmv. • 
fl1':il~6flflit~'U~::~6t1'1(1~(1'1~'U~m1::tJfl91 ('trfffl~ td'lfttv.'Yl6 tt(1::n'UtIl tJl(1::11'lfU, 2536) 

fl11lJ fflJ'ti'U £':i::'1111~':i ::1J1J'I11t11 ~tm::':i::1J1J' '11 (1t1t1'U h-Hfl~ijfll':i 1 ~tlJm1Jflil9flJu1J1Jttfll ':iiJfl 
, " I r 

i 0 Q.I do Cl ..:!I 0 i" _I.c:l W , ..c:::), 

'U 'UW:: D6flfll (1'1 flltJ'Yl 'l~ 'U'U LV. 6'Yll '11 f11':i tt (1 flt lJ (1t1'U f119f':i:: '1111'16 6f19fL~ 'U 11 (1:: 

m {1J6'U i~ t16fl , 9fflij fll':i 'U'U d ~, tJl ,rtVi tI~v. fln1Jfl11lJ~6~ f11':i'U6'1 'Yl1'1 tlJfl11J 6 i19flJ i 'U 'U W::t! 'U 

, 'JJ "" i'JJ '" , ~ ",,;,..1 &'" 
(Cl'lJ':i ':it:lmv.fll':i 'lf66fl9fL ~'UIt(1:: Cl'lJ':i ':i t:lfIlV. fl1':i 'lffll':i 1J 6'U i'lfl6fl 19ffltv. lJ'U'U ) 9f~lJfll':i ':i ::1J1t1 

mfllf't~m~t~lJ~'U li'lfH~lJlf~fl11lJ~fl'U 6~fll':i 'I11t1 1 ~U(1::5fl':ild1'U fll':i'l11t1 1 ~ 'I116t1~1'1' ~6~H 
'11i1 ~ vf~;f ~'U fldn1J':i::~1J'U6~fll':i 66fltll"~ flltl 0'1 ~Wfltll"~fll tI':i::~ 1Jt1J lil ~tJ l'U flm~ ~ flijfll':i 
t~lJfl11lJ~fl'Ufl~fll':i'l11t1' ~trl'U d1'U' '11 ttl lm::ij ~fl':i lfll':i 'I11t11 ~tVitl~t~m! fltl tt~trlfl66fl11 ':i ~m! fl .. 
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" " 0 

t'rrn::r:nnYl~ 114 fll'J 'I1lV 1 ~1.,j'11LCl::'I11V '1 ~tltlfl~::ff14Cl~ l~lJfll'J fh9f1U'tltl~1~ tlfl'l1 ~ mJ~lJ WI 'J l~tlfl 

~, '11 Cl , uriu tlfll~tl11Cl mu~ V14 nl9fllCl::'11 Cl tlfll~ tlfl~U tlflijfll'J 'tl V1V~ 1Cl' ~~14 lLCl::l~lJCl'lJ 'J 'J()14:: .. .. 
o " 

fllm'V'l i '11 ~ tlU~ mOl 'tltl~nl9fl1lL'V'l i.,j' llJ1VmllJ Q~ CllJU tlfl , U ~'I1Cl tlfll~ tl fl ~tl V i 14 U~ Cl::14 111 (it w"y 
" 0 " 

m,hfivmmllJ, 253 7) ~1'11 i' U~ 114 i~ VU'V'lU ';h fl~lJl1ijf)ld:: U 1'11,:r mn14 ~::ijCl'm 'J(lfll'V'lfll'J '1 ~ • 
"" '1" tI ~ ~" ~ t I dd -: Q.I 

tltlfl9fl~14 Cl'lJ'J'J()fll'V'lfll'J ~fIl'JUtl14 lfltltlfl 19ffl UCl::fll'J'J::U1t1tllfllf'l 'f'llfl11flCllJ'YllJ141'1114fl • 
o 0 " 

U fl~ tl~Nij,:r V~lT1W'Yl N Cl'()~11 'J:: ~U .05 1~14 flU U Cl'fl ~ '1 l1'rH 14 'oil fl~lJl1ijf) ld::U 1'11,:r mn14 ij 
" . 

t " " ,t '" }II 

l~m,.~i)~ 300 lUtl{lcH'U~ Yl~Ul'V'l'J1::''tl~14114l~tlfl111~lJCl'~~14 'J::~UUWllCl'114l~tlflCl'~ fl11lJ~14 .. ..., 
lCli1'f'l~~~~~14~lV ijmf~iJ~Cl'tlflfl~tl~tiu~Clfll'Ji~v1'Uflf~if~'V'l1J':h fl11lJ~14 hi1'f'l'tlOl::'1hi~tiu 

" 0 " 

~ 1UCl:: fl Cl1V~ 1 i 14 'tl w::w fl'tltl~fl~ lJU 1'11,:r mn14 ijrhl1 Cl' ~ fl'.hfl ~ lJ U 1'11,:r mJ fl~ 1'1f14 ti14 . ... 

fll'JijJl'I1,:r m014l0fl~14'~ ~lfl'l1 ClltliJ~ ~tI 1'1f14 10fl ~lfl'V'l v1i Cl'fll'V'l'tltl~ 'J::UU~ tllJ H vitl 

'I1~tl i 14mw 'liij'V'ltlliCl'fll'V'l~m~14 ~Cl~lflfll'J i~'V'lc1~~l14 U tltlfl11'V'lc1~-:j114~ '~i'u i141L~'tltl-:jfl11lJ 
Cl'lJ~ Cl'tl tl~'V'l c1 ~ ~ 114 'I11flfll'J i'U'V'l c1 ~ ~114 ijmflfl11flU i ~'V'l c1~-:j 114 'tl tl~i 1~ fll tI ~:: ri -:j~Cl i l1'i 1~ fllV 

, ~i' U'V'l c1 ~~l14ln14 'tllJlfllLCl::ih '1 l1'ij J1'11,:r m~ lJ ~ 14 ~ ~J 14 fll'J fl 1U fllJ Cl'lJfl Cl 'tl tl-:j'V'l c1 ~~ 114 ~ i 1-:j fll tI • • 
, ,,OJ e! '" • OJ .9 • , "'- _ I"" .d QJ _I 

fl'J U ~ ~lJfl11lJ Cl'lflW9f~'Yl1 fl l fl Vfll 'J fl 1UfllJ u'J lJ 1OlUCl::flOlfll'V'l'tltl-:jtl1'11 U'Yl'J Uu 'J ::'Yl114 UCl:: " .. 
i' fllJU::~U'tltl~'V'l c1H 114 ~i ~~ nh' ~1 fl v fll 'J tl tlflfllc1 ~ fllrJtl~l-:j Cl'~ 11 Cl'lJtl (iGt~p 1L Cl' ~ff~ ~1'J 'J Ol 

" " 
UCl:: 'U'tltl14 ~141il14f'I, 2549) fll'JffmJli~vfli' ~U Yi1fll'JfffllJ1fll'J i~'V'lc1-:j-:j114'tltl-:jfll'Jtltlflfhc1-:j fllV 

l~tl~'tlfll'V'l 4 ~iJfl ~'U'~uri fll'Jl~14 flu1-:j fll'J~14~mVl14 UCl::fll'Jl~14Utl h1ifl lrltlUl~Cl'tltl-:j 

fll'Ji~'V'lc1-:j-:j114'114VJfl'lf1-:j'tltl~tltlflfhc1-:jfllV fitl 'lf1-:jl~lJ~14'tltl-:jfll'Jtltlflnlc1-:jfllV (14111~ 1-5) 'lf1-:j 
o 0 0 

'J::V::fll'Jtltlfln1c1-:jfllVfl-:j11 (14111Vi 11-20) 'lf1-:j'l1c1~'I1Vfltltlfln1c1-:jfllV (141ViVi 30-35) l1Cl::'lf1-:jfll'J • 
i~'V'lc1-:j~l'U lflm1lJ'tltl~fll'Jtltlfln1c1~fllV (lJlVi~ 1-30) ~ '~lJlffmmmVU111VU 'V'lU11 '1 14fl~lJ~ • 

" 0 " 

ijfll1::U ll'!,:rm014ijfln i ~'V'lc1~-:j114 '114 fln tltlfln1c1-:jfllV~ ~fl11fl~lJViiju 1'11,:r flUfl~i 'U VJfl~iJfl'tltl~ 
" " , "1 o QJ Q.I d. .4 0 Q.I d. Q,I Q.I a'Q.I 0 Q.I Q.I I dcl 

fll 'J tl tl flfllCl~fllV 'Yl ~14l 'U tl~ ~lfl fllHJtlflfllMfllVlJfl 11lJ Cl'lJ'V'l14 1i flU14 1'1114 fllPl1 'V'lU11 1JflflCl 'YllJ 

In!,:r fl~ 1~ lYilJ lJ 1fl~14 ~:: ri ~ ~ Cl~ tlfl n i ~'V'l c1 ~ -:j 114 ~ Cl' ~ ~14' U i 14 'J:: '1111'1 fll'J tl tlfln 1c1~ fllV .. 
~ dod: Q.I d "Q.I.J ~ 

(McArdle et ai., 2007) 'U tlfl ~lfl14 fl14'YllJ14 11114 fllJlfl~:: lJm:: U114 fll'J Cl''J l~'V'lCl~~l149f~1flfl ~lfl 
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" . . , 
'U'W lfl'U U~tl~llJ1i1U-n't 11 tYlJl tltl11fl 'W 11 tl~ -n 'il::: 'Vll 't If ffllJl) fH Vi lJ 11)::: ff'Yl i fll'Vll 'W tll) 11 fl ~1 ~~'Vll 
'IV 'v .f "''I '.1 '" <>,,,,.. ..,j .1'" d .. 
mffllJlHHHJm1H fllJltl'U'W (1'W l11lJ u):::'Vl'WliUWCVI~, 2549) llJmu)rJU1'YltlU'If'Wfl'UU~tll)UUtl 

fh,,~tlltl~ff ~H"~Utll) 't ~'Vl"~~1'W 't 'W 'li1~~ N''l 'il:::'VlU11 tlU 't ~'Vl"~~1'W'li1-:J1~lJ~'W'UU-:JtlUUUtl . . 
o QI " .q ~ rio Q.J .c::,. ~ , ..c:1 , cv 

tll"~ tlltlfl1t1tll) 1-:JlJf1l ~ -:J tl11 tll) U U tl tll" ~ tll tI'lf'W fl U 'W "l 'W 1 'il::: lJ ffl111 ~ 'illtlfl11lJ11~ tl~ 1~ tl 'W 'U U~ 

li) )lJ'lfl~'Utl~tll) 1fl~U'W' 111'UW:::tlUUUtlfil,,~tlltl ~~tlUi~ii'li1~~1'ti'l'Yf~fftl-:J'Ii'1-:J amtff~'U 
v"'v ':"a, "'VV oJ &': v 'v'" v ,J"", 

'Vl)UlJtl'Wfl1t1 (Double support) 'W'WflU 'lf1.:j'Yl1'Yll'Ul.:j11'W.:j".:jlJltl.:j'Vl'W11"111~1'YllUtl'Ul.:j11'U.:jtl.:j lJ 

""V .f v .:, ,J ,.: ... .t.f '''' d ..... V .. V ' '" 
'Yl'U fltltl'U'W'Vl'W'Vl'W 11 C)j'.:j'lf1.:j'W'il:::tll111)tlff'W'U'WtlQtlUfl11lJ1)1'Utl~tll)lfl'W flU tIl1fl'W'lfl"l 'lf1.:j'YI 

y ~ " cv cv .: d ~..:::. d ~ , ~d ~ Q d ,J d 
1 'Yll'Yl.:j 2 'U N fflJ H ff'Vl 'W tl 'il::: tll1 llJ Ulfl'W 1 n'U'W 'lf1 ~ 'W tl 'il::: ff'W".:j 111 mfl 'W1 n 'il 'W 'lf1~ 'W l1lJ fl 111 tl 

. " 
11lJlt1fl11lJ 11 'Uii'li1.:j-n 1-ti'lamtff~'W mtl n'il:::()U1111lJfl ff fll'Vl 'U tl.:j tll) 1~'W 11~ 1 11"::: 1 'Ii' lffff fll'Vl .. 
'Utl~tlui~ ~.:j1rlU1 'li'lfftlU i~11~1'il:::'Vlll 'I1tflfltll) tlfl'YlU'UU ,nl 1m! tl~1lJ ltl~'W (~u.:j n'iltlff" , .. . 
2539) ~~'Vlll '11 tll) i~iitll) i ~'Vl"~~ 1'W 'li1~1~lJ~'W 'UU~ tlU UUtltll"~tlltllJltltl11tll) tlumh" ~tlltl 

'lfijflg'W 1m:::ffl11f Utll) 1 ~'Vl"~~1'W ifltl)1lJ 'VlU11 tlU UUtlfh,,~ tlltl'U tl~tll)l~'W11"::: tll)i~iitll) 
, " 1 JJ I " 

1 ~'Vl"~~1'W i fl tI) 1lJff ~ tl11tluiJ'W ~m tll'W 'Yl ~ 1 'W tl~lJ-niifll1:::U l11tJ mn'W11"::: 1 'W tl~lJ-n iiu l11tJtl .. . . 
" " l~~fltl~llJ1i1tl'UU.:j1Ntlltl'Yl~ff1'WU'W1m:::ff1'W~1~ (Upper and lower body) 11~'il:::11~tl~l~tlUtln 

'Q.I &.c::l 'I " QI 'JI ~ d " I " d ! 
iJ'W'iltl'Wl'W C)j'-:J'il:::lJtll) 1 'lflJfl tl"llJ1'W U'YI1'W'Wm 'Vll::: ff1'W m~'Uu.:j) 1~ tlltl (Secher, 1977) Utl'Yl.:jtll'il 

" 1i1'W1'Vl)1:::fl11lJ11fltl~N'UU~tll1) :::fllJl1U1t1t1'W ,lflltll 'W~fltl~llJ1i1tl (Motor unit recruitment) 'illtl 

i a, i oJ, 'I v .. v '" 'I v'!, '" 
m:::U1'WtlUff"1t1tl~ flff11)U tl" fl1'il'W C)j'~ff~H" l111tlfltlUff)H'Vl"~~l'WlJl l'lf 1'W)l~tlltl'YI 

U~tl~l~tl'U'11 (Scott et ai, 2006) ffUflf1~tl~tlU 1'Vlu1mJ 1m:::flW::: (2001) ~tl~11()~ tll)UUtltll"~ 

'" , v , • 'I v'" v '" , v , 
action) 11":::fl"1t1fl1 (Eccentric muscle action) fllJltltl11 'il:::'Yll 111lJtll)ff)1~'Vl"~-:Jl'W fllJltlml 

.d A ~.c::l ell" ~ r Q.I 4'1"":::' "Q.I <it 
C)j' ~ tll) 1fl 'W 11"::: tll) 1~ 'il::: lJ tll))::: fllJlJfl tl" llJ 1 'W U~ U tll) 11 fl fl11'Vl U 1 111tlfl tll) ff) 1 ~ 'Vl"~ ~ 1'W 1 'U 

'UW:::~iitll)UUtltll"~ tlltl~lJltltl11tll) tJ'W ~m tll'W H" tll) 'Ylfl"U~~'VlU11 tll)UUtltll"~tlltl~1t1 

tll) 1~'W iitll) 1 ~'Vl"~~1'W ~ ~ ~1-n tlU l'vi 1 tlU tll) UUtltll" ~tlltl'lfijfl g'W ffUflfl ~tl~tlU 'U tl~ 1 'illJ tY11"::: 1 'il'W 

ij1~u1 (2006) ~'Vll tll) fftl111tll) 1 ~'Vl"~ ~ 1'W ~1t111i'Vll.:jl'W ~ i ~:::'Vll~l'U'Vi~ UlJ tlUtlU 1~ 'U 1 'W ~~ii 

fll1::: h m~1'W 'VlUl1 rhm ~tI~l'~lJ~'W 'UU~tll) 1~'W' l1'VlHl'W' 11 ii~ 1 tlU '1 ~'Vl"~-:Jl'W ff ~tl11,r ~ .. 

. " 
't'l1iJ'il~tI~1'Wffm.l"'Vl"~~1'W1nfltl~1~~Uli1u~ iiiUtllff"flUl11tJtl1~().:j 20 ().:j 30 nhtlflJ~uiJ 

!II " JI 

~ ~tJ 'U tll) 1~'W ~~1i1 'W 11111 UU tll) tlUtl tll"~ tlltl-n111lJ l:::fflJ ffl11 f U ~-nii fll1::: U l11tJ mn'W .. .. 
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, dj .ok 'I ~ "" 0 "" , _I 0' Q o'd 0 'I y 
'U'U1f1'UU.:J'HHIlV (Body size) LUlUl'U.:J t'WLI""V'(I'1f1tylJ1flfll1 50 1LlU':i1"ll'W1l'YI"::'YI1 t'l1 

"SI I" 
fl.:J~11':i::flU1J11.:JfllV (Chiudia, 2004) ff1'l1f1J.:J1'Ul~tJ'U fl~lJlhl1'Wfllfl'U iJ~lm~V'UU.:Jlh'l1ljfl~l 

" , 
~'Mi1lJ1C'lfllti UC'l:al1fl{1~'U1l1 'U~'U i 'U 11.:Jflltl lJ1flfl',hflrilJlh'l1lj fll1fl~ tjjU'¥11fll':i UUflf11cl.:Jfllti • 

" 
mll.:J (64 - 76 % '\jij.:Jt11l':i1fll':i1,;''U'Ufl.:J111i'''(I'.:J'(I'fI) 1il'WnC'l1 30 'U1fi iJr'm'¥11i11'-u1'l1Ufl~THcl.:J ... . 

" " 111u{1~'U~lJ1C'lfil1':i 1f1" 1fl , 'U~'Utjjfllm tl1J1fitJ1J':i::'I111.:JriU'UUC'l::'I1 cl~fll':iflijflf11cl.:JflltJ vi~ i 'U fl~lJ 
,~ , " 

fiiJml::-U I'll Ufllfl'U1m~ i 'UflrilJfiiJ-u l'11Ufll1fl~ til'W 1 11 '~11fll':i ijUflf11 cl.:JflltiU 1J1J Ufl 1 ':i Ufl~ltJ . . 
" "" 

fIl1lJ'I1U flUC'l~':i ~tI~nC'll~.:Jfl ri l1t~tI.:Jflf .:J1~tll (Acute exercise) '¥11 i 11'-u l'11U flC'lflC'l.:JU'U m"l1!'U 

" " 
1l1':i l~lil'U ~C'llJ1" 1flfl1':i "lty1 fftl-U 1 i 'U 11.:Jfl1t1'UW~fl1':i UUflf11 cl.:J fl1V ~.:JU 'W ~-U l' 1111 ~U~~.:J I'll ':i 

" 
Yi"nw 1 fll':i 'YI flU 'YI'U-U 1'UW~UUflf11cl.:J flltl~lt1 mil.:J 1 ':i~1l1lJ "~llf 'U l1fll':i UUflf11cl.:J flltiU 1J1JUU 

, " 
1':i U fl'M-Ufi ~ 1.:J'l it.:J flri11 , li 1 ~ tI.:Jl1 flfi,,~ '¥11 i 11" 'U~'U i 'U 11.:J fl1t1C'lfi C'l.:J 1~i 'U 1'1 f.:J 1~ til ~ 1t il'U,;' U.:J 

11~u~mh.:J'(I'~11'(l'lJflUC'l~~flli1fl.:J ~.:J1 ~'n fflJlJ~~ll (254 7) '~flri11(i.:JU'U 1'Y1l.:J fll':i 11 ~U~\9l'Ut~ U 

,,~J1l1 U fl' ~11 H',;'ij.:Jfll':i C'lflJ ll1U fl~fi fl 111fl'l:llUl1'Y1Vl1 ~ flU fll.fl'M'U 1fll';j l~fl'U flrllU 'U ~ -U 1 i 'U .. 
" , 

fln 11 ~ U~ll'U , ~ \l fl,;' ij.:J 11 C'l~ ,,::,;' ~H 11 ~U~\9l 'U ~ lt1\9l 'W tfl.:J!'},]' U'U U'U fi fl iJ fll';j fl fl flf11 cl.:J fll tI i 11' 

y .ok '" 0 <V i dj '_1 ' 
tlflllij.:JUC'l~t'I1lJ1~ '(I'lJ "lI.:JC'lfl'l:lW~'Ufl.:J fll';j UflflfllC'l~fllti 'U ';j ~ tI~U mfll';i1'J~l1J'U Llijtl1.:Jl1flt'l1lJ1~ .. 
l1flfl1';j U~1~flV'l1~lJnm i 11''U1'U~'U l1t11t11lJ'¥11 i 11'~fI~flf)'U 'l'Jfl1'U "'U1il'Ufl1l1\9l';j11';j~ ~11'U ,,~ 
1il'U11'U1'Y1l.:J~'lf1t1C'l~J1l1Ufl 1A~~~~'W 

fll';j1,;''UUfl hUf1~iJfl111.Jl1Um~~1J111'U flC'll.:J '(I'llJ n m~flfl i .rt~\9IllJfl11lJt'I1lJ1~'(I'lJff1'11f1J~~iJ 
" ml~-U1'11'\rmJfl~ 

2. fl1';j U flflf11 cl.:J fll m ~ fl~'Uml1 ~ 1t1 fl n ~.:Jt1~ ll~t il 'W fll';j U fl fl f11 cl.:J fllv~i ~l1 cl~.:J 1'U 

lJ1fl i 'U 'lf1.:J1tlJ,;''U 'UU.:Jfll';j flijflf11cl.:Jfllti U~ mll ri.:J ~C'l'¥11 i 11'tflflfll';j 1J1f1t ~ 1J~fl.ij' fll ~1 u,,~.ij'ij 1 Yl1 

, " 
m" 1 lit'l1lJl~ '(I'lJ ff1'11f1JH'fiiJm1~-u 111 U fllfl'U fll';j U flflf11cl.:JflltlA1t1fln t~'U iJ fln 1 ~~ cl.:J.:J 1'U 'li .. 
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, " , . 
U~ fl~ 1'1 1 UillfHl1'.i 1.:j ~.:j'l1 'U ~1 ~ tJ~.:jl ff'U wh fl1'H~'Udj'U fl1 'HHlfltll "'.:j fl1tJVi1'HlJ1~ ffllVi'l~ 

. " 
o CoI"d " 0 cv 

ffl'11 'j 'U H'Yl~V.:j fl1'Ht~'U I'll 'U fl 
" 

f)1tJ'lfiifl~'U "l ij.ij' v~i 'U!~V.:j'UV.:jfl1111ff~ flff'U l'U!~ ~fl!'W ~m)'U!dv.:j1l1'illm1j'U flilf)'j 'jllU'j ~flV'U 
Q.I " "" ~ QI I' "dd" Q.I.a ", 'il.:j'l11~!~".:j Im~ lfl i'lffl"ll1!'UVlI~~l.:j"l 'UV.:j'jl.:jf)1tJm'U'YJflff1'U U~flll'UVfl1'j'j~1.:jflV f11'j 1 'If'Yll 

" t" , 
!~'UViiju Hf)'j~Ul1fl~l 'I11fl~1!1j'U~ fl.:j i ~ffl'11 i' 'U~Viijfll1~ih'l1'11 mfl'U '\1 ~ fl~mJill'l11!~ fl.:j.ij'V~ v 

• " u 

1. f11'jij-yhfll'j ~fl'hl1!~tJ1ti'U fll'j llflVfl fltll ~.:j fll tJt~ fl'l'UfIl'W 'lfii fl ~ 1.:j"l ~ijfl1111 

'I1'11m!~fl~1.:jti'Ui'U1JflfI"mi1l1tJ~N"l 'I11Vfl~lJ1JflfI,,~!1j'U hfl~N"l !'If'U hfl!'U1'1111'U hfl 

f)'j~flfl'W'j'U !1j'U~'U .. . 
. . " 

'lfiifl~l.:j"l ('Utlm'l1iiV'illflfll'j!~'U fll'j1.:j fll'jil'U~f)'jtJl'U U"~f)1'j!~'UUV hiJfl) 1'If'U f)1'j 'hmh 

3. f11'jYllfll'j ~fl'hll!~tJ1ti'Ufll'j flVfltl 1"'.:j fll tJt ~ fl 'l'UfIl~'lfii fl ~ 1.:j"l nn tJ'U! Vi tJ'U fll 'j 

i~"""'.:j.:jl'U ti'Uf)1'jIUgtJ'UUU".:j'Ufl.:jffl'j:jh!f1iji'U!~Vfl !m~'j~~mJV{ll1'U 
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m 'i fh~l u,,; nh :a'VI ff hw. m nnm til t1 ·Hll til Vi ~ """1 fl WI. Vi lJ -n fI i' ~ -vi 6. fl H l'Yl 'n cIJ: L "lWh.J 'n ~ 'W ~ ~ 
q q 

• Q.I.c:.. 0' do Q tI ~ .d. 0 Q.I Q" Q,I tI 
lfllllJ 'll'1t1'n'W~. 1'V1t1lfflff~'immWl. 'YilJ'nflH'VI 2. fl~~l'V1'ncIJ: ffl'Wfl'nlJ'nWlJ'n'W1i, 2536. 

<S 

~::1fltl~, 2534. 

~'i fl1 U lflW lfltl~. flnflfllllfi"m'ilJm'i lf1~~'W' 111~ l~mtlUt'l::m'i 1 ~'nt1~~ 1'W 'i ::11'.h~l~fl , 'VItI~ 
q 

do tI tI Q Q.J 

mm'Wl flW::U'Yi'YItlfflft~'i ~Wlt'l~mWlJ11l1'Y1t1lt'ltl, 2542. 

~ h'n'.i fflJ'lJty1~fl Ut'l::flW::. m'ifl1'UfJlJ'.i::'U'U' 11t'l11fl'W'UW::tH)flfht1~mtl (Circulatory controls 

" 
during exercise) 1'W ff~'i1'Y1t11Vi'Wil'W \l,j'Utli''Utl~~ 2546 lcllJ 2. 11Ul125-130. (lJ. 

tl.'YI.),2546. 

i 0' =<'1... 1 <S = 
~ 'i'Yi'i fflJ'lJty1~fll1t'l::flW::. llJU'YI'U~t'l9flJ Ut'l::'nt'l~~l'W (Energy Metabolism) 'W ff'in'YItil 

" 
Vi'W!l'W \l,j'Utli'1Jtl~~ 25461cllJ 3. 11U190-97. (lJ.tl.'YI.), 2546. 

u~fl1f1fffi, 1~.1". ~~flfh"-3flltl~tiNi'.ih1'mlJl::fflJn'Ultl~N . utlt'l hw i''ll'~l U~-3~lIty. 
o cv Q tI~ 

fl~ -3L'YI'ncIJ: ftl'W fl'nlJ'n~lJllJ 'ii, 2545. 

~ " . 
't!fffl~ l1'll'l1'nffV. ff~'i1'Y1t11'U~-3m'i~~flfht1-3mtl. VilJ-nfli'~-vi 2. (lJ.tl.'YI.),2524. 

= 0' 
'YilJ'n, 2536. 

= 0' 
1i'illJfllJt'lm'i'YilJ'n,2536. 

f11H nllfJfft'l. m'it:lt:lflfh"~fllm~mr'\lfl1'n. i'W 1itl 1'W~Hfl1'ilW ('UnWlnm'i), f)Wll1'll' 

0'': cv Q.I ," ~ tI tI 
fl'lffm'n'Wi1'W(\l 'U1Jtl'i'Utl~ -3 111lJ), 11'Wl 18-26. fl~ -31'Y1'nlJ11 1'W fI'i: b ~'nlJ'n ~Wlt'l~fl'j W 

lJ1111'Y1fllt1t1,2539. 
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d' d' d 0' Clt..c:. U 0..1 fld. & .crt, d' 
fllHllJ1-:Jfl' nt)lIWl't'l')j''j UC\~fJ(\1i~ll')j'-:Jil(\l~. 'Yl1~mlJfl''t'l'YlnKl 't'l(\fl'nlll U(\~1'VltJlfl'lff~'jf)1'j 

flKl . .y;lJ~fl-:J~ 1. n~-:Jl'Vl'Vl'1 : lH.y;lJ~~K1(\-:JmWlJ'H1i'VltJlcltJ , 2544. 

l'Vlflt-U 1 (\VffU ff'Ul'Vlfl'U(\~ f)1'j ~flffU , m~'Vl'j 1-:J. fflt! n-:Jl'U ffil~m1-:J')j'1~. 'j ltJ-:Jl'U nu ffU1'il 

't'lq~nnlJf)1'jl~'UflK1U(\~f)1'j~flKl'\Jfl-:Ju'j~')j'lm 't'l.fl'. 2545. (lJ. U.'Vl.), 2546. 

"" " f)1'j't'llJ't'l, 2548. 

'U -:J 'Vl ~ -:J 1 ff1l'41(1))JlJ. f)1 'j l U~ tJ'lH n tJll ~ (\ '\J fl-:J f)1 'j l~ 'Ullllll ff~ fflJ U (\ ~ U 1111 ~ fll rl ~N ~ ~ ~ fl 
ffm 'j flfll'Vl'Vll-:Jf)1m~tJ1nll n'\Jfll'Vl'\J fl-:J 11 ~-:J1tJv1l-:Jl'U. i'Vl tJltJ't'l 'U £U~ tyQJ1i'Vl tJlfl'l ff~ 'j 

QI.c:::. .c:::. Clt. d'.cS 0 QI.c::::.. .c:::.. 0' old. d' 

lJ11lllW ctl~, ffl'\J11')j'11'VltJ1fl'lff~'j f)1'jnKl ffl'U n1')j'11'VltJlfl'lff~'j f)1'j nKl ~ Kl(\-:JmW 

lJ11li'VltJlcltJ. 2548. 

Q.I ell 0 QJ'';' tid .c:. QI CV Q.I d' 

'Ufl'Vl'j 'Vlfl''U tJ'U 1 . f)1'j fl flnf)1C\-:J f)1m 't'lfln'\J fll't'l. t!'U tJn K1U(\~ "l'\Jfll't'l lJ11 l1'VltJl(\ tJ1 (\tJ(\nllW, 

2547. 

"I "'i ""''' "d d U 'i ""'''' "'I 'i '" " &lllmJ, &fI!1'j~ . 11fJ~fl1'UlfftJ'Vl (Fit or fat?) U (\ l~tJ 1')j'~ fI'U-:J"l'\Jtf)lIlJ . n~-:J1'Vl'Vl"1 : l'j-:J'VllJ'VlfJ~ 

" fffll(\1~'t'l'j11, 2535. 

U'j~lJlJ li1-:J~. 'jln!l'U'Vll-:Jff~'j i'VltJl'\Jfl-:Jf)1'j flflf)fhcl-:Jf)1tJU(\~'t'l(\ffnlll. n~ -:J1 'Vl't'l'1: \!'j't'llfflff'U, 

2527. 

'Vl 'j c¥1~ 1 'lftJt1l'U 1tJ. U'U 1'Vl H f)1 'j il fl-:Jn'UU(\~i' nlll h m~'1'U i 'U U'j~ ')j'l n 'j ivltJ. V; lJ~ fI f -:J~ 1. 

fl~-:Jl'Vl'Vl'1: i'VltJ1cltJilfl-:Jn'U'jl')j'fl1Wl~m, 2545. 

~ ~ . 
't'ltJ~l fJ(\U'j~tJ~~(\n. v1l ilJ(\~lh11t! fl iliM . .y;lJ~fli' -:In 1. fl~ -:Jl'Vl't'l"1: fflt! fl.y;lJ~"l'\Jm't'l i 'il, 

2545 . 

.c::t.Clt. CltoQl tI Ct. tI.c:t 0 QI Clt. flY Y 
't'l')j'~ tJ~'il'U'Vl'j U(\~flW~. 1'VltJlfl'lff~'jf)1mWl . n~ -:Jl'Vl'Vl"1: ffl'Un't'llJ't'l~'Uflfl , 2533 . 

.y;i~ tJ~~'U'Vlf ff~'ji'VltJlf)1'jflflf)fhcl-:Jf)1tJ . .y;lJ~flf-:J~ 2. n~-:Jl'Vl't'l'1: fflt!n.y;lJ~lfl1~tJ'Uffl~{ 
2535. 

" ~ . 
.yh~'Vl-:Jff 'lJtym U(\~ fllJ'j l'ff'Ult)'Vli. lfl')j''Ulf)1'jU(\~f)1'jflflflf1lcl-:Jf)1tJ . .y;lJ~fli'-:JVi 3 . fl~-:Jl'Vl't'l'1: 

fflt! flV;lJ't'l1 'VltJ1Wl'Ul'VlltJ')j', 2541. 

2530. 

~ 

~i'jl ~lJlJ~"l~. lfl')j''Ulnuuc\~f)1'jfl11lfJlJ'\.h11t!fl. i'U fI'UfllJ1-:Jff flt)lIWll~')j'{ (ll'j'jWlnnU), 

lflnffU flll'jlJ li -:JU a,j~ f)1 'j 1 t fl-:J "fl U l 11 'U~tJ In l'j flflnf1lcl-:J n ltJU (\ ~ fi Kl1 ~ fl "l'\J fll'Vl 
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Q Q.I " "d " "d 0' .. 1 ,,~ " 
ff1'H ~tl t 111'H 'U 1'Yl ff1 ti n W "l'\JW;'1~ t 111'H 'W 1'Yl tl.:J fl m 1J f)flHI.:J'Yl tl.:J fI 'U", 'H 'W 1 5-13. (lJ. 
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c. ~ c' i i od.d " 
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" , '" ~ <I 
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'Yl1.:JU'l1.:Jtl~~t'Ylff''Yltl, 2545. 

tI 0' Q tI ~ .d. 
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'j ~'H lvmill~ .yjih)11~1l1'H U fHfhJU"~ 'Hill~.yjii 111'H U mJf)~ 
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m"'YIlJ'j~')flm~16t11~'H'j6f.11Jj;fTU'j11J 'Uf)1'j1~W . . .. ... .. .. 
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fll1~1l1'HU fHn'Uml~'H iY~.yjiill1'H u f)11f)~ 
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'JI 'JI 'JI,'JI' 'JI 'JI 'JI '" 'JI'l"'.1 'l'JI..t,'" 
"l~'YIlt1"l'Y'1l'ill ~U1'U"Uf!ll1J"N91'UU"~1Jf!ll1Jl"l 'il~YJf)lJ'j~f)1'j fI1t1 ~l~U'U "'YI'j~1J 

" HU~l~l~~'U ~~ '~"~'U11J'l 'U 'l'IJrJ'Ufltl1JU 

'" '" '" j;ffJ1'U'YI /1'U'YI 

'" '" d j;ffJ1'U'YI /1'U'YI 

d '" d 
j;ffJ1'U'YI / 1'U 'YI c ............................... , .................. ) 

"~'U l1J'Y'Itll'U 



• 

JI ., q,.f _ I Q/' 4 Jl4I:f' , 7 ... <V 

f11RPI'U'JfJ 'II 'llfUJ"alH1Vv1::'JIm1"'JBtJ1.JH1Bfjua'J'U"nu 'UfJ11'JfJfJ 

~ .., <14 4 
1't11A'fi't1t16fl6 

<I";-~ 
61illlf.l't1111f1'lfl 

(Patient! Participant Information Sheet) 

• 'JI , 'JI 

~H"l~::l1'h~l1~~-¥iiiflld::Ull1UfHfhJ11"::l1~~fiiiull1unun~ 

'UltJ ~hi\Pllu tJeJ~mmfflff~{ iJff~U~illtlJll'YliJ~ 2 
" " 

... <I 
08X -XXX -XXXX 6ltlilil pankcu20@hotmail.com 

~ "", 4:IoQl f 

llf.lll m'\Jl~1lJ1'iW'Yln'Yl1'U .. . 

• tI • " 

~::111Hl1w~-¥iiiflld::Ull1UfHn'UU"::l1w~-¥iiiul11unun~ 
" " 
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, .", 
nl1i1'U~mtJl'U u"::m~l,;''UUtl hum::1111~l1w~-¥iiifl11::Ull1UfHn'Uml::l1w~fiii 

" " II 

Ull1unun~ 

2. 1~ m U~ tJ1J l-¥i tJ1Jm~' ~'Yi" ~ ~ l'U ~ ::1111~m~tl eJn fll" ~ m tJ1 ~ eJ~'\JfI1'Yi ')j'iJ~ ~ l~"l ~ 'U 
, I • " 

'~un m~l~'U n111~ m~i1'U~mtJl'U u,,::n111,;''UlleJ hunt'U11~~fiiifl11::Ull1un 
• II 

In'Ulm::l1~~fiiiull1unun~ 

1. ~1,j'lhlJ1~tJiitl'\JfI1'Yill~~UHU~li'l'\lln hfll1~tlmm~~"'l"rhj'YirtJlJ~\l::~wnfh"~ 
m tJ l~tJu~::dJ'U ~ lnu 1J1JfftJ1JmlJU~:: 1~~'\JfI1'Yil~tJm~ eJ eJ n fh,,~ mtJ (Physical Activity 

"I v I l' " ~ ,tI Readiness Questionnaire l1~tJ PAR-Q) ~'O~~tJ1J11" lJlfltJ" 'VJn'U'O \)~~::ffllJl~tlHl'U1fitu"YI 

2. ~1,j' l'i 1lJ1~tJiiTh~')j'ij lJ1"mtJeJ ~'l 'U tl~t 'U n~ lJ t ~n~lJl1 it ~~ 0~ tJ~ eJ~m~ 
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'j/" , ~cv .o:::t r d d' 1'" '.0:9 '" d 1 1. fjt'\l1';i1lJmn'iltJ1Hl'\l.f'll'yrH:lmtJu'U'IuHfflJ\!'HUUJ;l:: '\1fl11lJ';i1lJlJfl~1tJmllJt~lJ 'il 
II II 

2. ~t~1:hlJ1~tJ"HlJm';i;u'il'lt)'1'ti'U~flU\9h-:l"l'\lfl'lm';i~1!'ihJfl1';i1~tJ u~::m';itJfiU~~1 . 
"'jI I ~QI "l do "..:!I 1 1 Cia "" I Q.Q.I' .c:t.QI 

'\Ifl-:l Ht'Ul';i1lJ1'iltJ t~ltJ~::tfltJ~ U~::~fl-:l~'1'lffl U lJtJUtJfllJ'\Ifl'lHt'\ll';i 1lJ1'iltJfWUm';i1'iltJ 
~ ~ 

"" I Cl Q,I ~ 'jIQ,I " 1 1" 0 Q.I 0 Q.I .e:.d 0 ~ Cia Q.I & 
3. Ht'\llnlJ1'iW t~';ilJm';im::~uu~::'il'l 'il '\1flflf)m~-:lmtJ~umWllJ11i~ltUUmn'iltJ 9f-:l 

~ . ~ 

'il::m:: .... h 1~tJ~1~tJ'\1~fl~,btJ1~tJ'lf~t~{J1nU U~:: lUfffl11::u1~afllJ lm~'t~tJ'Inu (fft:l1U~U~:: 
~ ~ . 

II II ~ ...t C/ 

f)1';i1~tJfl~'1UtlJU11if)1';i1~tlttlJlJ'YI~~fl'l (Experimental Research Design) t .... flft'f)ll1 

t tJ1 tJlJ t n tJlJ f) 1';i 1~ .... " '1-:1 lU '\I fl '1m ';i fl tl f)fh" 'I m tit ~ ml'\l f11 .... 'lfiJ ~!Pi 1-:1 "l ';i::'\1 ',il -:I '\1 tlJ'I ~ ii fl11:: 
~ , ~ w 

1.11..-1\1 mnuu~::'\1 tlJ'Iniiu1l'nj f)tJ f)~ ii ';i ltJ~::tijtJ~'\I fl'l11i ~lt iJ U f) 1';i 1 ~ tJ fi' '1U 

1. fll ffl mJ fl Hl1 f) 1';i ~ tllJU lJlJ fftllJ t:lllJtJ ';i:: 1~ ,,!'\I f11 .... t ~ fl m ';i fl tl f)tll" -:I m tJ (Physical 

Activity Readiness Questionnaire '\1~fl PAR-Q) t1jU';i::tJ::nm 10 Uln t~flri~t~flf) 

~t~111lJ1~tJ~ii,,!'\Ifl1""u ~-:lm '1tJ';i lft''illf) 1 ';i fltJ';i:: ~1~1~'il::ri 'I H~!Piflm';i tlflf)tll"'I mtJ 
II 

U~::l~Ul'\1Uf)nmhu,,!'1 ua1UlitJ'\11fhfi''lfUlJ1~mtJ (Body Mass Index '\1~fl BMI) 

t~fl 1~t1jutf)wct11um';iri~l~flf)~l~111lJ1~tJ 1~tJUlhf)rilJ~l~111lJ1~m1ju 2 f)rilJ flfl cu q qJ q 

II 

1.1. f)rilJU1'l1Uf)~1tJf)~ ~lU1U 15 flU (~1 BMI ';i ::W;il-:1 18.50 t)'1 24.99 n1~f)~lJ~fl • 
~l';iHllJ~';i) 
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" 
1.2. fl~lJm1~lhlnjtl1nU ~lU1U 11 ~U (fll BMI l~'w;h" 25.000" 29.99 nhfli'lJ~~ 

~l)l"llJ~l) 

. . , do"" 1 ~QI 1 0 0 QJ.:!i I ~ VC).Q,I 0 

2. fl~U 'Ylrjl'\1ll 1lJ 1~tJU~ {l~'l.J~~ {l ~~'Yllflll tltIflfll{l"flltJl'rHl"l'tlm'Vm~ {l~'lfU~ rj1~tJ~~'Yll 

fllll~'U,rtllJ{l~"~tI i11if fitl .. 
" 

2.1. fhWUj"lU'Yll"ff~ll'YltJl fitl-el~llfllll~U1111~'tIW~~fl ffmlflm'Vlflll~'Utltlfl~l~U 
" 

WUj"lU ~1llJ~U hM~'tIW~111hu'Ufl1U{l~~{lltJfl1iU'tIW~~fl ~1llJU~"UH'tItI" 
" 'J/ " • 

" ~ Q.I " 4. Q.I.oS Q.I 

flmlJ1UtI (U'tlU 'til U{l~lm") ~1llJ'YlU'YllU'tI~"flmlJ1UtI (~U'VlU U{l~~flU") ~1llJ 

fltlUfl1 U{l~~1llJ~11t1~ 

2.2. flll'Yl~fftl'Ufllltltlflfh~"flltJ (Exercise test) 1~tIlll~lflll1~-elmlfllll~U'tI~"111 1~ 

ff "ff~ U{l~ffmlflm'Vlflll ~'Utltlfl~l~U ff "ff~ l~tI'Ih i 111 ii U flll TilU 1W ~ 1llJ'I1t! fl 
~ q ~ q 

3. ~1,rli1lJl~tJ'YlmhlJtltlflfh~"flltJ'Ylfl'lfiJ~ '~11fi fllll~U flll~" flll~lJ~mtJllJ U{l~flll ... . 
l~UUtI hiJtl11'U'UUHm~U'Ylfl~1 ~~1llJ'I1t!m~~'U111Uflm" fitl 640" 76 l11t1{lcMU~ 

'tItI"U~llfllll~lJ'tItI"1111~~,,"l~ l~Ul~tJ~n{ll 30 ulVi lm~~m:;w:il"'lfiJ~'\ItI"fll)tltlfl 

fil~"flltJ l~lJnm 1 a11~lM 

• 1 I " 

4. hrjuVi'Yilfllltltlflfil~"flltJU~{l~'lfiJfI ~~)jflll1f1~lfl1U11lVilfitJ1,rtl"~1"'l~"~tI 111iA 

4.1. ~1~1U11l~1~tJ1,j~"'Yll"ff~ll'YltJl '~uri U\P1llfllll~U'tItI"1111'il ~1llJ~U l{lM~ 

ffmlflfll'Vlflll 1~tltlfl~1~U fflJ)lflm'Vlflll 1~m{'Utlu '~tltlfl 'CJf~ fflJ)lflm'Vlflll 

1~tltlfl~1'ilU ~ ""lfl flll l~'UltJtIlfllrY lm~ U~llri1lJ flll'l1ltJ' 'il 
" .. 

4.2. flll1~'Vl~""lU";"'I1lJfl4 'li1" '~uri fl1)1~'Vl~""lU'li1"1~lJ~U (ulViVi 1-5), fll)i~ 

'Vl~""llJ'li1"'tItI"fllltltlflfil~"flltJ~"~ (lJ1Vi~ 11-20), fll)i~'Vl~""llJ'I1~"'I1Qfltltlfl 
fil~"flltJ (lJ1Vi~ 30-35) U{l~flll1~'Vl~""llJ lf1tJl1lJ'tItI"fllltltlflfil~"flltJ (lJ1Vi~ 1-

30) 

" i": QlQI d'd ~ Q.I I a'd tI 
4.3. tI"m.h~fl~'Uil"flltJ flUri lJl'I1lJfl~1 l11t1l1CJflJ~ 1't1lJlJ1lJll"flltJ U{l~l11~llCJfU~ 

lJ1{l~11llrY'illfl i'tl1JlJ 



It> 

:: lW~~ f,LU ~ ttG~ ~~ fl~~ f,LUULo, UGGt-~ no f,L rtL.LW ~~rtt F LfJ"~ rtU,M,U.lM. 1, Gtt.m ::o,fl~~ f,LU~t1 

tt,ttL fAIt} t-£ ~fl~~ !.LU tt 1,~t-l!:: !.f1.iJ~!;rtL~!t' 1, LrtL tt::~11 f111 rtLt ~ ttlJ 1G2::0, t-Lp G U iA.~i1G!t fl ~~ ,. ,.,. 
rtt FL!t'~G ~ ~t1 !!ftt::o, t} t-£~t1.1, fl~~f,LUrtt FL fJ'1!.LU !ll!IQf1.!.LU G; Uf1 £f1G~ f,LU L~f1L!.lA,,\t 1, t-o, n~ ,. ,. ,. 

It> • 

::~n fl o,tLlA,!.LU ttl. Grtrtt!.rtLt~Gn.t-lA,rtG!.M, ~rtGn.rtt!.f1t !.f1U1!.LUt-Gn.nG~ ttn.::~n ~t-k!.::!.f1.0~t 
~~ 0 fi:I' I ;:"" p ;:,0 ~ 

Ib f'b b fb 

flL f1~G t 16L tt::n n:: ~ nfl ~~ rtt FL!t'~ f1M,fl ~ ~~fl ~l npGt 16 rt!2U t-G n.~lA,~~U~~fl~~~ 
.. 

Ul\tftttLl\.IHN!ln.!lU,I!R.Uu,M.tlU 
n,=" I" '" ;=' t:::#p I"lI ~ 

LR.u!.~n~!.LUULo,nn.~UllA,flLo,~1 L~ 
1'0 f'~F ."". 

Allb fb .-. 

f1G~~H f1!.~n~H ttll.1::o,fl 0, tHtl.n.~um 0, I~L f1!.L U rtLo::~n ~L f1Lfl M,ftLOk!. m G~t-l! f,LULlA,::o,flo,tH to I'D ,,~ I'D to" r tIP? J;:J' " I. 0 1'1) bt'5 

~G~1 t~m~l m!,lA,fl~~~t-~nf1~t-G~fl~~rttFL!t'~t}t-.\,! ~tI..\,!flLUt-11L!fUGG!.LU~~U,\tl.flLUt-11L!fUGG 
I I II " 

!.L U t-Lt U::!. tt n. ~um 0, 1 ~L f1!.LU rtLt f1M,UL U ttn.~UI::o, lA,f10, l~Lf1!. LU ttU t-G flGM,1 G tl.1rtL ~UflL~ ~tl.GH 
I j'b P ~I I't:o f'p f1) h;-~ f" I 

::~n flLUHFtt~f1G !.LU!!::o,flLUt-11L!fUGG!.LU ttl. t-£~uiA.flLUt-11L!fUGG!.Lut-11u::mmG~ t}t-.\,! ttE nQ 
1'1 "" " 

Wt 1 tt 1,~Uf1.ttlJmLU ~o,tL!2Ut-}t !.LULG~n flL Ut-~L!fUGG!.LUf1Gl! ~lA,!.LUL~::mn.Ut~~l! ft~ 0, l.ULU 

~ G ~GUl!!G!' U W lA,t !.!.l!t-LlA, tl.L i tt M~ftG n.f1UI !.LUL lA,:: ron. t-Lt U::!. tt 1, lA, nGlA,::~nt-~LUrtrt1 (H U 
I'D lP l?" IiiiJ' til P r" po. "" 1'0 0 PI Ii? 

~ ttJl.:: ~ ~n n 1, M,LIJ n.lw ~w L U t-~L!f U GG t-11 U ;:mm L U t-11L!fUGG;: mn. nl. L n. ttn.n G !}1rtL ,\W fl G ~p~t f1. 
, ,. . 

!.LULG!!~fl~~rttFL!t'~ !!o,LG flLUt-LFG~flL!.~nQ~~I,\tl. L~;:o,~ L,~l. t-fl¥1rtLt~~~I,\tWG~' f1G~f1G!' 

t-LP(W ~~!. L U n tt 1L!? ~t f1Gk!. 0, t!. ~ !'LU!!t-~ fl ~ ~rtt FL!t'~ f1~fl.v~G ~f1. rtLt ~G~It}t-£ ~p~ t !.LU , ,. ,. 

U&tlRUHftUt-Qn.tUU'iU,Wl!lftltY 
1"lI'=" 5='1'b" f"f' ~ 

~tI.~;:~~n 
'" . 

n 1, ML lJn.hG~mLUt-~L!fUGG!'LUt-Gn.LfllA,t !.~l!t-LlA,~HLR.U~!, LU ttl.f1.1 G~t-LlA,t ttl m 1J1 'v 

f1. ~ t,\,!~Uf1.U,ttULtt!!~ . ,. . 
H ;:mmUIU tt UL tI.;:tLIJrtlA,H f1!. ULl! MLlJn.hGMWLUt-~LUUGGUGm !.LU nl t-LlA,tttntl.ll.1 .£ " t:o 1'0 0 l=I's:rt1i I'D 0 Ir' I'D 0 ~ ~ IP ,.. . 

~Uf1.U,ttUL tt!!~t-~u;:mm~IU,ttULtt;:tLlJ!!~t-~UtI. 1, UG!.l Gntt~1 1'1 I 1'1 I 

f,Lu;:~n ttLflW~tt~!.LU t-~!.LU n~1!.LU ~n~1 ~tt~;:~~nMLlJn.hG~WLUt-11L!fUGG 

!.LUHtU;:!.flLUt-L!.f1GU;:!.fl~t-G;:mmLt-t-~MJl.l !.LUt-Gn.t-L~u~nrtLt~~Ht-om!,lA,~1 ·z I I 1",0 I'D ,," , 57" k 

~Uf1.U,tt UL tt!!~t-~ Uf1~ n~1U,tt UL tt;:tL lJ!!~t-~ U 
/I I "I 

t-L~U;:WG!.l Gntt~nLu;:~n tl.WW~tt~!.LU t-~!.LU n~nLUflt~MLlJn.lw~mLut-~L!f 

UGG!.LUt-Gn.flLUt-L!.f1GU;:!.Il.~t-G;:mmLt-t-~M,~1 !'LUt-Gn.H~U~nrtLt~~Ht-OI1L!,lA,~1 'l 
I 1"',0 1'0 "" I lP ,,1st 

Ul\ttLUUl&ftt~L~&U,t1."Ul;:tn I'll ~ ro" F" ,-

£~l 
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i14q"".:J hw 'ti~fl.:J11 ~.:J!'M~~"'I1~t1fhtln1J1rJi~'l ~.:Jf)11m~ .. h~.:J mh1~~ 'tilj~"fld1.:J i"~fl 
Ht,r 1i 1lJ 1 oij mm~ fl1 flUfi 1'1 11":: trlfl Ht,r 1 i 1lJ 1 oij rJV14 rJ fllJ t,r 1i 1lJ f)111 oij rJ ~1 oij rJ i '11' Ht,r 1i 1lJ loij rJ".:J 
<u cu cu cu 

,rtl~" ri114 ~1!!,,::,rfl~" g14 '1 ~m ~i11' tJ~f)11 tU"l~rJ~ 1'U fl.:J-n 114 ~~ i~1' U f1U tJf1U~ 
rJf1!~14 'h '~1' Ur'llV14rJfllJ ~ 1f1-n114 ,r t1lJ "'Ufl.:J-n114 ~~O f1!nU' ~t1'J14 fl11lJ ~um 'Vn~ HloijrJ m~11 V~ .... .. 

... d 0' 
XXXX 'I11fl'Yl1.:JfltlJ"" pankcu20@hotmail.com 

, " 
'Ufl'UflUfI\U i 14fl11lJi 1lJJJfl'Ufl.:J'Yi114lJ1 f.U 'Viu • 
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.,j 
'lffl .................................. 'U llJff~~ ......... .... ............................ . 

~I ... 
fllq ........... ..... lJ ............... .tflfl'U 

y I ~ Y 

UUUffflUmlJui~r.i1'11i'U1Jflfl~liijfl1~'j~l'/"h~ 15 - 69 il ij~1'U1'Un~iY'U 7 ;Jfl 

1 

0 1. II 'tV 'YImflfJ'l:fPl fl.J ilqJ '11 Hll1fl1 'tV dt ~(rJfj V n'J 7 ~ 'I1~VlfIfJ j liv 

fhtftJ::u1~1mm'YI;711dv.J;.Jmjn'l1~v jU? 

, 0 2. d!J/ d 0 QI ..::!f 7 ' 
f) fUtflm ~ '11 '1111 1V nllflJ ::l1n nv V n fI1".J fI1fJ'I1 1 V 11? 

0 3. 1 d d, d" n '1 jld 0 IV 11 1 mV11'Y1F1111111 flfUmfJW'11'11111Vn Ul1 11 P111f111VVnfl1".JfI1fJ . 
"" j • 'I11V 11? 

0 
.d c.- d .d "" 4. f}f/uflmtrfJfI11'Y1'i.J~'J m'i1::tr1m~111~1nfl11nfJ11f(n/:: 'I11VtflfJ 

~ ~ 1 ' 
'I111P1tr~'I11V 11? 

0 5. f}fJJlfIfJiJilqJ'I11dv.J'fi'vn1::fJn 0';11 ,.hPl'l1ti'.J, 'li'JPlnh, 'li'JPI 

tr:: l'tVn) 'I1~V jU? tf1tf1fJiJilqJ'I11;.Jmin tr1m~1111)1nfl11VVn 

fhti'.JfI1fJ'I1~V jU? 

0 6. 
", 7!J/ d7!J/ 0 Q.I Q.I ~ d"J jI Q.I 

II 'tV 'YI m fI fJ '11 fJ 1'YI 'lftr 1 '11 1 V " ~ fI 'J 111 ~ 11 '11 1 V fJ 1'YI m fJ 'J 11 V.Jn '11 n n 

imnmnn hfln'J 7~'I1fv jU? 

0 7. f}fJJ'YI'i1'11m~fltld11'1 d~::rh hrf}fU jUflJ'ivvmhti'.JfI1fJ'I1fv jU? 

PAR-Q l'/~fl Physical Activity Readiness Questionnaire (ll'lJ'lJuni'tl!~lJ!~lJ il 

rU1 .2002) 1 fl tI fffll 'l1'U ff1 'j i'Yl til f11 'j fl fl f) ill ~ ~ f) 1 tlU li nl 'j ~! 'Yl rU! fl 'U Hll 

(Canadian Society for Exercise Physiology) 
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. ~ . 
'!~ fllYi'lfU fI~l.:1'l ~:: 1111.:1 l1 ~.:I-riih111::U TInT fHfll . .!1m::l1 ~.:I-riij 

J1l1UmJn~ 
(A COMPARATIVE STUDY OF ENERGY EXPENDITURE 

IN VARIOUS TYPES OF EXERCISE FOR HEALTH 

BETWEEN OVERWEIGHT AND NORMAL-WEIGHT 

FEMALE) 

~~VV) ~-'--3'·'~.1 
. ..................... . .......... ~ ..... 1J'i::1ilU 

" ".r:' ~ .1 Q " 

('HHfY1~m1\l1·HJ 'WlmIYi'1t11J';i~1 'In'W1J'i:~'il!) 

r cr .", -<' / 

... .':':".~.: .. ...... ~r;~, .l.)0'~.; :::h ....... ' ....... lC'l'IJ1'1fl1'S 

(~'1htlfn~~l'n;mrJ m.iT'I.m'1 i(J'lf'W::l~f111'i\l,J) 
~ 
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" v 41:1 JI.4 .cf ~ j.qv 

J) lfJN'Inn D 11111111'11 fln"tnpJ'tY'Uf1'UfI Nlf'i'iJ flm6U,:til"lfU'i'ffi 'U:t"rNI;fJDEJ 

... 
'I1~tul1H"fln ...................................... First name............ ............... ......... Last name ......... ....... ................... ..... ...... . 

Birthday C .... ..!. .... ..!. .. .. ..... ) Age (. ............... ) y Height (. .. ...... ....... ) cm BMI (. ......... ) kg/m2 

HR Resting C .................. ) bpm BP Resting (. ............ ..!. .............. ) rnrnHg 

Resting V02(. ...... .... ........ ) mllminlkg 

Vital Capacity (I) .............. + (2) .............. + (3) ...... ... .... .. = ... .... ..... .... / 3 = (. .... ........ ...... ) ml 

Health-related Physical Fitness 

1. Body composition 

Weight C ........ .... .... ) kg % fat (. ... .... ........... ) 

2. Flexibility (. ........... ....... ) cm 

3. Muscular strength 

Handgrip(l) ...... ...... .. + (2) ......... ..... + (3) ............... = .... ........... . /3 = C .................. ) kg 

Back (I) .............. + (2) ... ..... ...... + (3) .. .... .. ....... = ... .. ......... .. /3 = (. .. ................ ) kg 

Leg (1) ... ........ ... +(2) .............. +(3) ............... = ...... .... ...... /3 =C ..... ............. ) kg 

4. Muscular endurance 

Push ups 30 sec ( .............. .... . ) times 

Sit ups 30 sec ( ...... .. ........... ) times 

5. Cardiorespiratory fitness - Bruce Treadmill Protocol 

STAGE A B C D E 

TIME (min) 1 2 1 4 5 6 7 8 9 10 11 12 11 14 15 

SPEED (mph) 1.70 250 1.40 4.20 5.00 

SPEED(kph) 2.72 4.00 5.44 6.72 8.00 

" GRADE 10 12 14 16 18 

MET (female) 1.10 1.90 4.70 5.40 6.20 7.00 8.00 8.60 9.40 10.10 10.90 11.70 12.50 13.20 14.10 

HR 

BP 

RER 

RPE 

Max HR C ........ .. .. ...... ) bpm , Moderate Intensity (Ml) 64-76% Max HR ( ............. -............ ) bpm 

V02Max ( ............ ...... . ) ml/kg/min Total times ( ................... ) , DIMN ( ...... ..!. .. ..... .1 ......... ) 

Comments 
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~ ~ 
QI ~ 0 GI.r::t, ..::. 0 QI ... I Q 

'fl1L1'l1lJlmC1'IJ C .. ... .. . ) 0 = l1ty~'Ull1'Umfl'U, N = l1ty~'Ull1'UflufWl 

First name C ............ ............ ... ) Last name C .. ..... ........... ...... ......... ) Age C ............... ) y Height (. .. ...... ... .... ) em 

Weight C .. .......... .... ) kg % fat C ................. ) % fat free mass C .......... .. ...... ) 

Resting YO/ ............ .... ... ) mVminlkg HR Resting C ...... .. .. .. ... ... ) bpm 

BP Resting C ...................... ....... ) mmHg Max HR C ... ......... ...... ) bpm 

Moderate rntensity (MI) 64-76% Max HR (. .......... .. -... ... ...... ) bpm 

TlME(min) ",' 

:. ~, ... ·;.:t:1 ::.-";~ ~~.i: ",~ 1 2 1 4 5 
"t" '" 

SPEED (mph) 
', Stidching 'WQ~,~;~5~;n~~I1i;d,;,hm1vu;;~,h .I----I----t----t-----t----l 
, lk'f .. ~~," ". ·i-,'~;,\;~i?\ii~;.~:~'~··· J,"" .. ~. '. tf':; ';"'l;i: ~GRADE 
(,,1U,ii,,"G.RADljt,o::lniIR a~MI illtlluu'lilil5) '.1----+----+----+----/-----; 

, - .: Co, 'r".;q~;W :t }.v {~ t "\ ,}" '. L 
HR(bpm) 

'\' ". I -;-. '~'I/' ~:·?t ,'. I \ I.. l' 
BP(mmHg) 

TIME (min) 6 7 8 9 10 

SPEED (mph) 

~GRADE 

HR(bpm) 

BP(mmHg) 

TlME(min) 16 17 18 19 20 

SPEED (mph) 

" GRADE 

HR(bpm) 

BP(mmHg) 

TIME (min) 26 27 28 29 30 

... . . 
11 

21 

31 

. . 
lR BP fI;~i11 

12 11 

22 21 

.. ., ., ... 
~RBP"Hn5 

12 13 

14 

24 

14 

SPEED (mph) :.;, tfqR88t1tili~fJ1t11uUli1;i 10 

15 

25 

15 

I-------t----I----t------jf---+-----l.. -, ". L',.r-.-

; ~/,;Vil;;tI.,;18,,1lfJ·l1I,rU1l8~H;,,fJu,,1tJUm;i 15 ~GRADE 
" 

HR(bpm) 

BP(mmHg) 

l1"~l1~~,j'Uiimh)~ti1,j~~tl i,j~ 
Weight (. .... ... ........ . ) kg % fat (. ... .. .... ....... .. ) % fat free mass (. ....... .... ... .... ) 
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~ ~ 
QI ~o QI..e.. <IIoOOl ,j '-:' 

':i'l1ff'l11Jlf.J1Cl'IJ (. . . .. ... . ) ° = 'I1ty.:J'Ul'11'Ufl1fl'U, N = 'I1ty.:J'Ul'11'Ufl fl~ 

First name (. ........ ................... ) Last name (. .... ................... ...... .... ) Age (. ..... ... ....... ) y Height (. ... ....... ... .. ) em 

Weight C ............... ) kg % fat (. ...... .. .......... ) % fat free mass (. .... .... .......... ) 

Resting V0
2 

(. •••.•.••.•• • •• •. •• ) ml/min/kg HR Resting (. ....... ..... .. .... ) bpm 

BP Resting (. ......... .. .. ...... ... ....... ) mrnHg Max HR (. ....... ..... ... .. . ) bpm 

Moderate Intensity (MI) 64-76% Max HR (. ... ......... -............ ) bpm 

I 2 3 4 5 

TlME(min} 6 7 8 9 10 II 12 13 14 15 

SPEED (mph) 

HR (bpm) 

BP(mmHg) 

TlME(min) 16 17 18 19 20 21 22 23 24 25 

SPEED (mph) 

~GRADE 

HR(bpm) 

" '. 
BP(mmHg) ., ,;-

TlME(min) 26 27 28 29 30 31 32 33 34 35 

SPEED (mph) 

~GRADE 

HR (bpm) 

BP(mmHg) 

m;.:J'I1 Qflil''Uiiflfi11flti1Fl.:J~~ 'hJll 

Weight (. ... ..... ........ ) kg % fat (. ................. . ) % fat free mass 

~QI E't "0 Q.I Q.I d • 1 "" I 4II:It.Q.I QJ '" QJ Comments : "f;j11WllJ'Uf;jY11fl1':i 1flLLCl~'IJ'U'Yl flfll flVf;j1 'lJl'n1J1 Ilvm'Yl'j l'IJ'IJ~lJCl~l.:J'l ~Hfl'U" 
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~ ~ 
IV e.. 0 QI ~ q 0 ~ ... I q 

~'H"lT1J1Vlfl'\J ( . ..... . . . ) ° = lTt1I~'UllT'Uf1Ln'U, N = lTt1I~'UllT'UnlJn~ 

First name {. ... ..... .. .... ........ ..... ) Last name (. .... .................. ..... ... ... ) Age C ............... ) y Height (. ...... .. .. ... .. ) em 

Weight C ............. .. . ) kg % fat C ....... ..... ...... ) % fat free mass C ... .. .... ......... ) 

Resting V0
2 
C ....... .. ......... ) mVminlk.g HR Resting C ......... .. ....... ) bpm 

BP Resting (. ... .... ...... .. ............. . ) mmHg Max HR (. .... .... ......... . ) bpm 

Moderate Intensity (MI) 64-76% Max HR C ............ -.. .. ........ ) bpm 

TIME (,;,;n) .~. 1 2 3 4 5 
'"'" . : ,~.~. ~,." >, l"" ":!;,::;.. Ito ... , 

Pedlll Rate (rpm) ':/ • ~. '-\" \\ r f -:,1 .- !~t-

~trek"illg WtUm up (5U1;;)"/~~,;miltnnju;;tlfh , f----!----+----+----I----; 
~~. j' • r r! _ ...... 1 1 :~.' "I k/.., l~ i,,,t .. :.~ (\' Work Load (watt) 

.i'~UU';;JI"SeEED "aild' iIR i1~ M1 nltt1UU1;;;;5) ,, 1-----+---+---+---+---., 
I. ", ' • 't j ",.! r~ •• ~t; 'r .1".' \ ~\. . - ."' .' HR(bpm) 

,.v.·", 

" BP(mmHg) 

TIME (min) 6 7 8 

PedlII Rate (rpm) 

Work Load (walt) 

HR(bpm) 

BP(mmHg) 
, 

.• '1(A Ji~,~i~2 
TlME(min) 16 17 18 

Pedal Rate (rpm) 

Work Load (walt) 

HR(bpm) 

BP(mmHg) 

TIME (min) 26 27 28 

Pedlll Rate (rpm) 

Work Load (watt) 

HR(bpm) .. 
BP(mmHg) lABp,,;.m6 

IT'fi~lT~~l'u'Uiinfhi,,fhfi~~t) 't,Jif' 

,. 
\ " ; 

, 

9 10 

; 

19 20 

29 30 

'., :~'.::.. '~, ':'\ 4 , \;. 
,1~BP.I!I;H"/.~, ' 

11 12 13 14 15 

lA iJ~,,.ii# 3.{ .; :'\' 

21 22 23 24 25 

31 32 33 34 35 

,; >. , HqA'~8n~1D,~~?ttl!'.~~n;i!? ,'" 
,,;;VU;;tI,;1;"~1t1mK.;'W8~tb1~~U,.~v'u~iI;i 1S' 

,," ,c, 

Weight {. .. .. ............ ) kg % fat C- ......... , ....... ) % fat free mass C .. ................ ) 
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• • 
'j,h"l1lJltJlCl~ C .. .... .. ) ° = l1ti·nlll1Umn'U, N = l1ti ·:n.hl1UmJn~ 

First name (. .. .... ........ .... ...... ... ) Last name C ................................. ) Age (. .. .. .. .. .... ... ) y Heigbt (. ............... ) em 

Weigbt C .. ............ ... ) kg % fat C ...... .. ........ .. ) % fat free mass C .................. ) 

Resting Vo2 C .......... .. ...... ) mllminJkg HR Resting C ...... .... ......... ) bpm 

BP Resting C .. ............ .. .............. ) mmHg Max HR (. ...... .. .. .... .... ) bpm 

Moderate Intensity CMI) 64-76% Max HR C ........ .... -............ ) bpm 

TIME (min) 

HR (bpm) 

BP(mmHg) 

. '. • I ~" : .• ,, "".' , 

'SiT~chillg. Warm Up (51;11n£: '2 :,:. 1 

,;I19~j~nm11Jjuii~;~ "", '. ~i ;~; f---+---+---+---+-----l 
• r. I ' :.~ " l' 

TRII'" iIR O~ MlIl1t1'u'~ln;j5' ,'f: '. 

, ' 4 5 2 3 

· . 
1'ft JlP. "1~if 1 

TIME (min) 6 7 8 9 10 11 12 13 14 15 

HR(bpm) 
,. .., · . 

BP(mmHg) 1'ft BP "1~n 2 ,,' 1'A QP.,,1~n 3 

TIME (min) 16 17 18 19 20 21 11 13 14 15 

HR(bpm) · . 
BP(mmHg) 1'~ BP"1,~n 5 

TIME (min) 16 27 18 29 30 31 32 33 34 35 

HR(bpm) 

BP(mmHg) 

11~~11~Fl,j'U.yjmh1flfi1~~~eJ hI if Cl1~fleJeJnfh~~mtJ'u'UT¥i~ 30 l1~fI,j'U.yjnfi1 HR trleJIWU'U1Yi~ 35) 

Weigbt C ................. ) kg % fat C ....... ........ ... ) % fat free mass C .............. .... ) 
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II , " " , 1 

;r'U~tJ'U;j 2 ~~;r1 '-nyh i,rn~'UffLL~~tJdin~nu111 i ~'ti~;j~tJjjtJLL~::~tJL'ti'l~fWr;'~;j~L ~li11J1iV(I'U~ 
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.5'U~~'U~ 2 ~L~1~11J1itJ;j~lL~'Uf)Lgn 1't1~~1'U1'Uffl1J~~ fi~ 
1. V2 (All1l1t1~1~'n1'U1J~W~ltJ~dnnj~n11 v J 
2. V 6 (~hLLl1t1~ ili'~ltJ lfl'H~Wr;'tJ) 

3. RL (~i1LLl1t1~lli''lfltJ lfll~~1~"11~ln11 V J 
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~'\JA{)'\J~ 5 ,j'\JiiflF~a~M~lfllf1~{)~11f1':il::l'i'unni'\J~tU::vhfm{){)ntha~m(l~1(1m~1~'\JUa::m~~~ 
lfWi~lf1~{)~l~'\J~na 
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~'U~~'U~ 6 U'UiinFH"~'~~lfllfl1~.:j11ml::~L1fini'U'lJw::tilfl1'I~6nth),:lnltJ~1tJfl11~'U~mtJl'U l~tJ 
i~~mtJl'U1~.:jl'U 

.:: d ., "" d" l' ..... " r:I i . .., l' }! 1" 
~'UVl6'U'YI 7 1J'U'YInFU'l'YI Lt'I~lfllfl'I6.:j11fln::'Hllnn 'U~W::'YIlfl1'I66nfl1lNfl1tJt'l1tJfl1'I1"'UL16 'I1Jn 

th::n61Jn1Ja61fhim1' 
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.d. cv fI ~ 

'UlrJ 1'j'Vi1illl'U rJtl~mH'Ifflff~'j 

20 n'UrJlrJ'U 2526 

539 t:l.l.h:::'Ifltlilff U'tll.:.1fflllLff'U'Utlfl L'tI~,rlrJ'tI11~ fl'Ylll. 10320 • 
~1Jfl1'jfffllJ1'J:::~1J1h:::t:lllffmJ1~1 'j .:.IL~ rJ'U ~1'U lrJYlVlrJ1 

l11WllfffllJ l~ 1 'j .:.IL~ rJ'U L~ ~ rJll tl~llfffllJ 1~1iIll'U lfl1'j i''If~ 1"1 . 
~ fI d. 0 QI C), C), tI ~ 

1'YlrJlff1ff~'jf)1'jflW1 ~lflff1'Ufll'1fllV1rJ1fflff~'jfl1'jflW1 

~W1"~mWlJ'\11~'Yltl1"tI Lrl~lil 'Vi.ff. 2548 

1.laU~.:.Il'U~lUml.:.1 rjrlflril'U1JfI¥Hl (Personal trainer) i'Uf!!'UV 

tlt) fl fi1 ".:.I fl1 tiLL fI il-w tl{rw tlVJ ~L 'U ff ff1't1 1 iYCl II fl'j ~ LVI 'Vi "I Lrl tliJ 
q 

'Vi.ff.2545 
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