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Project title . EFFECTS OF MODIFIED MIRACLE TAl CHI TRAINING ON 

HEALTH-RELATED PHYSICAL FITNESS IN ELDERLY 

Name of investigators Sup han Soogarun, Chatdao Anugoolpracha,Daroonwan Suksom, 

Attakorn Palasuwan 

Abstract 

Aging increased the risk for developing chronic disease. Regular exercises are frequently 

prescribed for healthy individuals elderly. 

Purpose The present study was to determine the effects of Modified Miracle Tai Chi 

training on health-related physical fitness and lipid profile level in the elderly women. 

Methods Forty elderly women (age 60-69 yrs) were randomized into three groups : 

control (CON; n=12), Taichi (TC; n=15) and Modified Miracle Tai Chi (MTC; n=13) groups. Both 

exercise programs were approximately 60 minl,ltes per session, 3 times per week for 12 weeks . 
• . . 

Pre and post test, seiected health-related physical fitness items of all participants were 

measured. The differences of various parameters between pre- and post-test were analyzed by 

paired t-test. One-way analysis of variance, fOllowed by Scheffe's multiple comparison were used 

to determine the significant differences among groups of subjects. Significant difference level 

was set at .05 level. 

Results The results showed that after 12 weeks, TC group had significantly increase 

(p<.05) in vital capacity and static balance on smooth floor compared to pre-test. MTC group 

had significant decrease (p<.05) in percentage of body fat and significantly increase (p<.05) in 

muscle mass, the Triceps, Quadriceps and Hamstrings strength, static balance on flexible floor, 

Forced Expiratory Volume in One second (FEV1) and maximal oxygen consumption (V02max) 

compared to pre-test. Moreover, compared to the CON and AOgroups, V02max of MTC were 

significantly higher (p<.05). 

Conclusion Modified Miracle Tai Chi had greater positive effects on improving health

related physical fitness in the elderly than traditional Tai Chi. Therefore Modified Miracle Tai Chi 

could be the alternative exercise program for promoting healthy aging. 

Key words: Tai Chi trainingi health-related physical fitness/ balance/ elderly 
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~~tJ'tl~ 42.66 ~'el'l'tl'l~'l ~'el ~~~"lI~\I(9]~~ L~Y1'el J''eltJ'tl~ 24.34 LL'tl~b~~~~tJ1Jn'tl1~b'W'el b~'Wb'El'W 

21 I Sol. 

m~~mb'tl~"lI'elI?l'el ~'eltJ'tl:; 20.85 

U'"l'"l,r'WLiJ'W~'Vl ~'l'1Jn 'W~~1 n'l~'el'el nn1i'l n 1tJ 'VI1-'el n'l nrl~ 'el'W1W)Vl1'l Fn tJ 'elrl1\1 'Cl ~1 L'Cl ~'el~, 

, " 


~'J1~~~l~\JfinUn1 ~'tl Inrl'J'l}J L~tJ'll'i'el m ~Ln In b~~ (;'el~'l ~1\11 'el1Yl L"ll'W h~'VI 'C1~ In L~'el lni'JL'"l 

m'l~~'Wb'tl~l?1'Cl'l LtJ'l'VI'J1'W m~lnn'V'j~'W bL'tl~h~~~L~~'l (Leelasumran V., and Poemsiranich 
'lJ 'lJ , 

w., 2004) n1~~~nrl1~'ln1tI1'W~~\I'el1tJ~"'h\.J~1 fOi'1J~'l'VI~1JmJ'~'l~'J'l~'Cl1~'l~(l"ll'el'l (9]'WL~'l Lb'tl~ 

n'ln~~'el'W~b~'eltJ1'l~'ClJ'~~11~~~'l'el1tJ~'Cl~~~(lJl1'r'J"lI'el'li'JllOlbL'tl:;U'elIn~~ (In!ru'Jnru ~'lJ'Cl~ 
... 

... ~ ... .. .... ..1 .... 
LL'tl:;~'l'r'J~J'ru'll'W1?l r'lnL'V'jVltJ, 2552, Mummery et aI., 2003) 'W'eln'"l1n'W tJ'l-ll'JtJ'll~'C1'el'VIJ''el'C1Inn'l~ 

.. "....... '. J .J "J' 
~'1!L'CltJ~'J'tln'tl1~L'W'elLL'tl~~'J'tlm~~n 'll'l'"l:;'tlIn'tl'l1?l1~'el1tJYI~1n"l1'W (Yamazaki et aI., 2004) 

n1~VlN 111'J bb'tl~~'J1}J~'W~'l1'Wvl1'Vl1'l ~~"'W ~'l e.J~~ ~rerI?ln b~tJ'l ~~n1n~ n~J.J Lb'C1:;m:;~n~n (Chan 

0... .J. " . "J' " ...., , 
et aI., 2004) n1~'el'eln n1'C1'l n1tJ'Vl b~}J1:;'Cl}J'1I'el'l ~~'l'el1tJ~'J~"lI'W'elf.JntJ'ClJl1'V'j~1'l WltJ'lJ'el'l LL(9]'C1:; 

'LJ ~ ~'C1"l!UIn"ll'el'l n 1 J'~'el n n1~'l n1 til'W~~'lm~m nu'Wn'lJ''el'el n rl1~'l m tJ~l~n~1}J L tl'el,r Inl 'VI qj 1 

bin tJ b'U'V'j1~n1~1~n~1~ Ln'el Lb'lJ'WLL'tl~11u'Yi~!l}J1 n'W ~1'V1~U rl'J1}J'VIUn"lI!l'l n1J''el'el n rl1 i'l n1tJl'W 

~~'lmtJ ~'JJ'1~'~}J'"l1 n m J''el'el n rl1~\1 Fn tJ LU'l1 LL'tl ~ri~ tJ1 L~}J ~'J1}J'VIUn'1l!l'l m~!l'el n rl1 i'l n1 tJ 

!lrl'l'l~'l1 H L'J'C11U~:;~lru 20-30 'WI VI 3 ~f'l/~UIn'ltnlntJ ~~'lmtJ~'JJ'!l'el nrlli'l n'ltJi'J}Jnu~~'W~~ q \J 

'VI1-'el'el'elnrlli'ln1mn'W'VI~~ru~ '"l:;~rll~Ltl~~'J'l}J'Cl~n'Cl'W1'W L'V'j~ ~L'Yi~'\.J LL'tl:;il~'l~}J ntJ~~'W~'JtJ 

(~!ru'JJ'J'ru ~"lI'Cl}J LL'C1~'el1'Yi~~ru"l!U(9] mLL'r'JVltJ., 2552) 

-
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lYl~ (Tai Chi) 3-Jl'"lrlnJll~l~'Wmn:dl Hi~ 'j,11~ lVl~'U'J'W ~'J'W~'Wbb~~'J~hJn lVlLnn/hhnn 

Lu'W;al~t1:;iJYlfi~iln n Jl'W3-Jl'"ll n L~~'l~'W. bu~~t1mJUn1 ~~~ n n1~'l mtJ~.wl n 1 ~~ n~3-Jtln rubb'6'l ~ 
~:J..Jl~3-Jl ~'J3-J n'W bU'WZtlLLUU m ~Ul1I!?lYl1,dl'l n1tJLb'6'l:;~ (;]1'"l~ ~tJ nrJl "Mind-body therapy" 

tf'"l'1U~il~~3-J1 n3-JltJ~'6'IltJ (;]~:;Q~ ~'l (;]~:;fJ'6'I3-J'JtJ~~bu'W~tJ~:J..Jfu1'W,:r'"l'1u'Wil~~ 5 (;]~~fJ'6'I'j,1~n 

~~ (;]~~fJ'6'Ib~'W, (;]~~fJ~~tJl'l, (;]~~fJ~~, (;]~:;fJ~~ bL~~(;]~~Q~''W (rHU(;] A~"Yl'j,1'l~, 2527) 

1'WtI~:;LYl~hltJ~UtJ3-Jn'Wbb~i'j,1~ltJ~~ n1mJ1'v11~'6'I:J..Jtlnru 18 V11 b!?ltJ mr.'l1~5 'j,1~~ b~'J b~~ 1~ 

~~bbUM3-Jl'"lln3-J'JtJ~'Wl'Vl~ 18 vl1 (Un~ ~~(;]~~, 2553) il~ltJ'll'W'!jr.rtJ~t!u~~~rJrllYl~'J!'JtJ 

~'l L~13-JUA~nJll~ UfU~Jll'J:;Yll'l~(;]1'"l. '6'I!?lA'Jl:J..JLA1tJ ~ "ll:;~~ r'I'Jl3-J bLn LL~:;L~:J..J n1~'l-11'l1~"lJ~'l, . 

~~uul'j,1m~tJ'WL~~!?l (Wang et ai, 2001) 1Yl~LU'Wn1~~~nnl~,mltJ~'l-111~~1tJ u~:;mj!?l 

1 ," J.c!l'" 1 "1:;)?'1 tI .J c/ q 10 <VLL'6'I:; lJ(;]~'lmnA~'el'llJ'el'VH~~ !?l1 LL~~LL:J..J Yl1l'"l:;bu'WZ LLUUm~'el'elnnl~'lmtJYl3-JA'J1m~'J 'W 

n1 nA~'el'Wl~'J ~1 (Low velocity) bL~~h:;~UA'Jl~'j,1t!n1'Wn1~l1ii~~'l'l1'WbVltJUbY11 nu n1~'el'eln 

n1~'ln1tJLLUtJLL'elb~Dn1'W~:;~uu1'Wn~')'l (Moderate intensity) (Lan et ai, 2008) ~'lt.i1'"l:;~'l c.J~ 

m':;~'W~'el m~b3-J'VllU'el~~:J..J ~1'l11 'Wil'l mtJ L'J!'WL~tJ'Jnu n1~'el'elnnl ~'l mtJ bb'el b~1jmLuu~~ 

~ni'llYl~ Lil'Wn1~'el'eln n1~'lmtJLLUtlWbbN m:;LbYl n ~3-J'W'J '6'1 LL~ :;u~'el !?l.tlEJ 'J!'Jm~:J..J 1"1 'J 13-1 LL ~'l LLN 
" . , 

"lJ'el'ln~1:J..JLtj'el (Jung Hyun Choi, 2005) LYl:J..Jn1~'VlN[?]'J(Pereira MM, 2008) LL~:;'6'I!?l~:;~'J 
" .w1(;]1~LL~:;~:;~ul"lJ1T'W1'WL~'el~ (Karoikiewicz, J., et ai, 2007, Palasuwan A et ai, 2011) 

1Yl~~'l LU'W~ULLU'J m~'el'el nn1i'l n1tJ~ L'j,1:J..J1:;~:J..J~1'j,1fu ~~'l'el1tJ 
\J . cu qJ " 

;'l L~:J..J~lTn L -w'W1'W~h'WYI1'Vl1'l m nA~'el'W1 'j,1'J:J..Jl n nrJ1m~n1'j,1'W!?l~:J..J'j,11tJ1'"l LL~:;il~1t.l'Jt.lV11~ 

:J..J1ntJ1n~'elnl~'"l~~1 :J..Jlufu~~~1'W'J'WY11~'lL'j,1~'el 16 V11 LL~:;L~:J..Jn1~n1'j,1'W~'6'I:J..J'j,11tJb'"l~161 

LL~:;~ n b ~i~ L'"l'W~'li'W Y11 n1~LI"1~'el'Wl'j,1'J~'Jhlb'j,1'1J~ 1:J..J1~f,lU~u'1i1~~1tJ nrJ11'Vl~ 'W'el n'"ll n,r'W 

A'J1:J..Jm!n"lJ'el'l'l1'Wn3-l1 n nrJ1 L ~~1:;L'lJ'Wn 1nA~'el'Wl'j,1'J'J'l n~1'l ('J'l LL"lJ'W/"lJl) b-w'Wm ~'el'el nn1i'l 

nltJllltJ'W'eln :J..J'JtJ~'W ~1:Jn'h :J..J'Jmb~'l ~'l~~~'Wb~tJl"1ru~:J..J~ni ~'W'VlfL~'rJn b~1"lJ'rJ'H~f,l11I'W, 

~nL~~1'Vl~L.n'WLI?1'elf ~iltl~:;~um~ru1'Wn1~1Jn1'Vl~LL~:;~'rJ'W1'Vl~lJ1nrJ1 14 il ~~!?l~t.lY11n1~~n'" .. 

~n L~~1'Vl~('WlJ1L~ifl~~1'l1"1'J1:J..J LLtl~ n b 'j,1~ LL'6'I :;t.i1~'WblOjb~nu m ~~n ~'JlJ ~'l L~:J..J,J~~btJ"ll'W1~n'J 

mJn:J..J1n~'li'W 'elr.h'lhn(;]llJ 6'l1~il~b!?l'l-11n1~~m~n'!jr.rl:Jc.J~"lJ'el'ln1~"tJn~~lL~~1'Vl~b'W~~'lmtJ
cu . ,qJ · cu \J " 

lJ1 n'rJ'W ~~r.rtJ~'l~'W11Oj~1Oj:;~n~1Z~ LLuun1~'rJ'eln n1i'l n11:J~~1 L~'6'Il'Vl~ ~'l n~1'J b~tJ.w1:J..J1 
u~:;iJn 1?1116ri'u ~~'1miJ ~'JI:J mnJfUY11'Vl1'lb~ L'j,1:J..J1:;~lJ LL~:;L-w'Wn'w~n'j,11tJblOjt~:J..Jl n('W ~'!jr.rtJ 

• 
Al ~rJl nl~~ nn~l L~'6'Il'Vl~U~~1:J n ~'"l dJ c.J~ ~'rJnl ~~~1'1 L~1lJ~lJ~~f,lJl1~'Vl1'1 mtJ L~m nU~"1JJl1~. , , 

'j,11'el~"lJ ~m~f:I'W:;LL~:;~ ~1"lJlT'Wb'WL~'rJ ~"1J'rJ'I ~~'lmiJ1~~:J..J1 nnrJl m~~ n1'Vl~ltlLLUU L~:J..J 
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• 


m~1J nijnL~'tll'Vl~tJ~~u n [J]~ ~'tl ~ (;]t1~"1J ~~~~b1tJ~LL'tl ~1"1J~tJ1tJL~t1 ~1tJ~ ru--1~--1t1'lU 
~ q QI cu q 

~1t1hJ t1~'l--1h 

2. n'l~1J ni1n L~'tll'Vl~,J~~u n lPl~'l~'l~b1"Jl'.lU~~'l--1 L~1~~"1J~~~~CltJ~Lb'tl~'tl ~1"1J~tJ1tJb~t1~. .. 

"1Jt1--1~ ry--1~--1t1'ltJl~~ n~'l n'l~1J n 1 'Vl~ 

.......... 

"lI'fJ'iJ b"ll ~"lI'fJ,:m1'3'';ltUI 

L~uv'hn'l~~mn 2 ~~u~ l~Lbri rit1tJn'l~1Jn (Pre-training) bb'tl:;~:;u:;Vli,m'l~1Jn (Post-training) 

n~~I'i''.lt1~'l-1~HlWn'l~';jr.rufO)i-1U L1JtJ~~-1mtJ~~mtJ~:;VI~'l-160 - 69 tJ ~b~'li'.l~ 
nr.ln~~~ ill ~tJ6~--1 b~1~bb'tl:;",r(7J.JtJ'l~"1JJl'lYHL'tl:;~~~~b1Jl'l'l"l~~--1mtJ m~'l"I'tl ~m~'l ~hjl~t1t1n 

, 
rhi--1n'lu~ihL~~t1 9'lWJtJ 52 fOItJ . 

I'i''.l bbtJ~~ ~m~ntJ~:;nt1u~'.l u 

l'i''.lbLtJ~~tJ (Independent Variable) At1 n'l~1Jnl'Vl~bb'tl:;n1~1Jni1J''lL~'tll'Vl~tJ~:;unlPl. 
'" " 

. 

fOIf--1'tl:; 1 -n'.lL~--1 iu~'l,r'tl:; 3 fOIf--1 LiJtJL'.l'tl'l12 iu~'l,r 

I'i''.lLLtJ~(;l'l~ (Dependent Variable) A'f) 

~"1J. ~ ~ ~~b1tJ:; 1~ bbri 'f)-1 r1tJ J'~n'mJ"1J'f)--1 i'l--1 m u (bU'f) fL~tJ(;l1"1J ~'W1 'Wi1-1 mULb'tl :;~'.l~.. 

n~'l~ bll'f)) fOI'.l'l~ bL~--1LL~-1"1J'f)-1 n~'l~ Lllt.l fOI'.l'l~'fi'f)'WM'.l ~~~~b1Jl'l~n'l~v'i'l--1'ltJ"1J'f)-1tJ'f) ~(fOI'.l'l~9tJ'f) ~ • 

Lb'tl:;ill~'l(;l~'lu1r.lt.lt1n1'W 1 ';jtJ'lYl) bb'tl:; ~~~~b1Jl'l'l"ln'l~1~t.lt.ln~b9tJ~-1~~ . . . . 
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~::;;ul"ll:lT'Wlw~~'el ~ 1~ ~~ril"1'el ~'i'l~ ~r?l'EJ~'el'i'l~'J:I-J lr?lm~ ~"l!'el h~ lm~'W:nil'i'lb1.Jhh~u 
bb'i'l::;b'i'l1b~'Wsnm\;'lhjhj~~'W 

1. ~ 
'IJ 
~~li'J:l-Jn'wi)9tll~m1:I-Ji'J:l-Jij'el1'Wn')~~m~1'Vl~'i'l'el"l ~'Jtll"1'J1:I-J~~:l-Jl~ b~tJl~fur'h 

.. 

i~b~"I.ff'W(?I'EJ'W!?l1"11 "ll'EJ"I m~~h b\h.ln1~i)9tJ bb'i'l::;~'el"l'i'l"l~'EJlU'VI'IJ"I ~'el ~~~ ~"I1"1'J1:I-J~Uml:I-J ~~1i'J:I-J 

'" 
2. ~ ~~ 1 i'J:I-J n1~i)9tJvl"l ~'el"l n~:l-Jn1 ~'Vl ~'i'l'el"l1~ fu n1 ~'el'el n n1 ~"I n 1tJ r?l1:I-J~ 1;U

'\J . , 

~i)9tlhJ~1:I-J1~r;) l"1'JUf1:I-J~ ~ ~m~:l-J1.J~::;~11"U"ll'el"l n~:I-J !?l'J'elri1'll~ ~'VIij'el'Wnuvr"l'VI:I-J ~'l~ 

~-rl'W n'l~fU1.J~::;'Vl1'Wm'VI1~ n'l~~m.J'el'W n'lJ''el'elnrh~,:m1tJ LiJU~'W 

~1~ln~~~I~~~'WnI1~~~ 

ij 11 LA~1'VI:a 'l.J 1:;~.n ~ 'VI:I-J 1 tJ n"l n 1 J''tJ n 'VI 1 tJ 1.~ i'J:I-J nun 1 J' bl"1~'tl'W1 'VI'J i1~ n Itl. 

m ~1"1'i'l1 tl'elUi1, . "I.n1tl ~'J tl nl~b~'W 5-10 'W1~ bl?\tliJ mJ'1.J fmJ Nvl 1 'Vl1'l m ~~1"1~'el'W1 'VI'J 1.~~1. 
~:I-J'W'J~ bL'i'l ::;!?l~ Lti'el"l 1~ L'VI:l-J1::;~:I-J rl1J ~~"ImtJLL~::;1~!?l~U1"1vl1~ Luu'ei'Wr?lJ'1tJ I?l'el ~~"ImtJ'el'el n 

LU'Wn'lJ''tJn n1J''VI1tJl'''l ~'JtlVi'el"l~~1 LL~::;~ ni'Jl-J nUn1nl"1~'el'W1 'VI'J L~ltJiJ n1J'H ~'W(?l1,JJ'~n'eltl L~'el 

-rl'JtJlun1J'n1'V1'W~'eir?lJ'1n1J''VI1tJl'''l L'U~tJ 6 ~i-:J 1?l'el'W1~ 'elrh"l~~1 L~l-J'el 
ej~'l'flI~

q 
'VI:l-J1tJn~ U~~'i'l 

q 
~~,",'VIru~~iJ'el1m::;'VI~1"1

q 
60- 69 tJ

'Ucu Go' 

1.J~~n'tlun"'l nn:I-J'VI1'el mN1'W!?l1~11~~ iJi.l~::;~'VlfiJl1Vi'elU1'l!?l'el Lti'el~~'Jtll"1'J1l-J m::;~u n ~::;L'U"I 
, " " 

1.J n PI"'l1 n 1"1'J1:I-J ~'VI\l'tltl~h LL'i'l ::;"il'JtlU'tl'l rl'Wb~I"1JltJ1~ ~~u b~tll'Wn1 ~i)9tl I"1f~i11"~"'l'1 n 'el~ ~1.J~~n'ellJ 
, .1"'''' !!'1 ... ~ , '" J .. '" J

"ll'el~~1~ n1t1 (L u'elJ'L'll'Wr?l ~"lll-JU ~ U~'1..:l n '1 m~'i'l ~l-J'J 'i'l n'i'l'1:I-J ~U'el) ~'J 1:1.m"ll~ ~~N"ll'el..:l n 'i'l1l-J ~ U'el 

r'l'J '1l-Jrel'elU!?l'J ~ l-J ~HIJl1 Vi n1 ~V11..:l1 U"ll'el"l1.J'el ~ (~'J1:I-J"'l1.J'el ~ LL~ ~ml-J1 r?lJ''VI1t11'''l'el'eln1.U 1 ';j U1~), 
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n1 'i'YI 'i,:j IPl'J VI WltJ ~'1 rl ')1 ~H'l1lJ1 J'(l"1l !l'li1,m1 tJ \oWn') nh:;~ 1'W~lJ~'W lh:;VI ~ 1'1 J':;UU 

i.h:;~ TVl bb~:; n~1lJ bC!lb'Wn')J'~'"l :;fn'l11 rl,) '1 ~J'Wrl'l bb~:;~ lJ ~ •~"1I'fl'l i1'1 n1tJ !lth'lihh:;~'VlfiJl1 Vi 

'lh:::L~"l1,JviFil1(9l~1~~1~~'U 

1 . . \~ 'VlJ'TLI t:.J ~ "]J'fl'l n') J''tJ n ~),1 bfi ~1'Vl~ i.JJ':;tJ n 19l~ iJ ~ 'fl~ "1l ~lJ J'),(l'W:;bb~:;\"11~'W1'Wb~ 'fl ~ 
. qq . 



q 
'U'VI'VI 2 

~"lJ~~~~r;)'W~ LL~ ~1"lJ~'W1'WL~'tl!?lL'W'\.H~':' ~.:,'tl1iJ ~~{tJl~~ n'l11 f1'WfOl~1 .LL 'W'J ~!?l 'Vl~'l1lJ~ L~tJ'J~'tl.:, 
o . .,. <V .J.J t- "I ~I J 0 ... .J ~ t- ~II 

"l1nI?l1~1 'J1~~1~ U'Vlrl'J1~ bL~~':'1'W'J9tJI?l1':'1 'VlLntJ'J"lJ'tl':' ~ruLu'WL'W'tl'VI1~1~~~1r1o.!'V1 ~"l!Lu'W 

LL'W'J'Vl1':'1'Wn1~~ n'l11~{tJ iJ';'J~'tl~1 riqJ rK.:,ti' 

. t 

,1. ~~.:,'tll~ 
, t 

- r1'J1~'VI~ltJ"lI'tl.:,r-I~.:,'tl1tJ"-" '" . 
- n1n,j~tJ'WbL,j~':''V11':'n1tJll1'Ym~~~1~~'VltJ1"lJ'tl.:,~~.:,mtJ .

'" '" . 
2. nl~'tl'tlnn1i':'n1tJ 

- LL'VI~':'''fli':'':'1'Wbb~~~::uU''fli':'':'1'WnUn1~'tl'tlnrhi':'n1tJ 

- tll?l~1n1~t~'tl'tln~L"l'W1'Wn1~'tl'tlnrhi':'n1tJ 

4. n1~'tl'tln rhi':'n1tJb!?ltJn1~'tl nl'V1~bb~~n1~'tl nih1 b~~1'Vl~ 

- n1~'tlnl'Vl~ 

- n1~'tlnih1b~~1'Vl~ 
I I 


..:::. cv <C:iI <C::iI 21 


5. '11'W'J"ltJ'VlbntJ'd"ll'eJ'I 

- -.11'W~{tJ1'W,j~::b'Vlf'l1 

- ':'1'W~{tJI;h"l,j~~b'VlPl 

6. n~'tlubL'W'J~!?ll'Wn1~~{tJ 

http:f1'WfOl~1.LL
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i?l'UJ"r'l~~:i'1"1l1Iruru'1i~~'1'e)ltJ "r'l .Pl . 2546 l-Jli?l~I~ 3 l~1~r1'l1l-J'VIl-JltJ~~'1'tlltdIUAA~ 
Q.t CV 'I qJ .. tU \J q q 

~ , 
~il'e)I~Ln'W 60 UU1\l~ru1'WluLL~~ili'1J"Il1 ~1VltJ (m~Vl~(N m~~I?J.J'Wli'l fO)l-J LL~~A'dll-J~'WA'I"lJ'tl'l 

~'W~tJ, 254 7) LL(;]~I~1 mll-J~'1mtJil'e)t1VimtJ A'dll-J'VIl-JltJ ~'1'W'e)ml nY;91~ru191 n~I'W'd'WmtJ 
.. \J q qJ .. 

"..,.1' ,.., d" ~d% .... ..,,, " 
LL~'d tJ'I"lJ 'W'tl ~ n'lJ~ l-J l-J'e)'1Vl ~~'1 m~l-J'tl'l i?l'WL'tl'l LL~ ~1:'l'lVl·~'1 Al-J'VI~'e)1J fO) A~~'e)U i?l'dl-J'tl'l ~~'1m~ (?)'dtJ 

9'1Vil1~in~ru~"lJ'e)'1fO)'dll-J~'1m~~Il-Jl~~mJ'ILLtJn1~i?l1l-J~'1~Y;91~ru1~'1ll (~l-Jiln ~~~'i)i?l"r'l~, 

2549) 

il'1mt..l"lJ'e)'1 ~~..:Im~9:;Ln (?)mntl~tJ'WLLtl~Nhn 'WVll..:1 L~'f)l-Jl-Jl nn~1 L91'1J L~1JLi?l Ln'f) L~I~ 
1'tJ~..:I'f) 1~ fO)'dll-J L~ 'tll-JLVl ~WlJ 'tl..:lil..:1 n ltJ9 ~Vi 11~ 'f)1'tJ'd :;LL~~~~'lJU (;]1..:11 ']J'f)\l h\l nl tJ 

, , >

il mntl~tJ'WLLtl~\lltl n1ntl~tJ'WLLtl~\l9 :;Ln V1~'Whhyh n'kl Len~;(;]1\l1111tJ1Uil\l mtJ~'dul 'VICki 

Vil..:11U~ (?)~..:I ~..:I ~~..:I'e)1 tJ9:;Ln (?) n1n'll~tJ'Uutl~\l"lJ'e)\l~:;'lJ1Jil\l nltJ ~'l(;]'f)ltlll (~fh~''kl€ ~lii?ltJ,
\J IIJ q . q 

2549 LL~:;~~iln n~~'i){?l"r'l~, 2549)• 

1. m~LtJ~tJULLtl~'l'lJ'tl..:l~:;UUm~'VIltJ19 

m ~'VIltJ19 'VIl-JltJ ~'l n1 ~LL~ n LU~tJ'klLLn~~~'VI~I'1il'1 nltJ LL~~~'1 LL'd (?)~'tl~ L~'tl1~1 'W 

A .. ,J'J ".dO.., ., ... ..,.., 
"lJ1J'd'Wnln~Vll'lJ'tl~ ~~'lJ'f)..:I Len~ ~ L'kl'tl LtJ'tl 'VIU1Vl~1 fO) '1J'lJ'tl'l J':;1J'lJ n'lJ''VJltJ ~9 fO)'tl nI~m~lfO)'dl~ (?)'kl 

i~~Vl€"lJ'f)'1 bLn ~'tl'e) n;n L9WL~ :;nlen m hj'f)'W1~'tl'tl n len r?l111tJL'U'l'l~~LL~:;1'klL~'e) !?1LL!?1'11~'f)~1 'W 

..,d ".1" .., do ... ~", .1 
~::;(?)1JVlL'VI~I:;~l-J ~:;1J'lJn'l~'VI')tJ ~9uJ'::;n'tl1J(?)'dtJmtJ'd::;Vl~lfO)ru ~(?)LLn 9~n 'VI~'tl(?)~~ ~..:I~~u'f)V1 

~ '" . 
'" ~'U.J '" t; q a.d I 

Vl ~'d..:l'tl n LL~:; n ~ 1 w'U'tlVlL"IlL'W n,)~'VI,)tJL9 e.I ~'1'tl') tJ U') 'I n tJ~ 'f)')n '1 ~'VI1 tJ19 L~'d L'VJ 'W'tl tJ '1'1 tJ 
'II 'IJ • 

LL~::;ilfO)'Jll-J'VlU'Vl'1'W1'\Jn1~Vi'1'1'1'U~ (?)~'l i'lll'tl'19ilm n '1 n~1J'VI,JI'f) n'VI1'f)"/l'f)'1Vl'tl'lL'W"lJ ru:;~ il m ~ 
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Yll~ 'l 'W Vl1'fl'El'fl n rhi~ n1 U ~~ ~U'Wnln~~ (?)~ ~~ n'l ~'e1 (?)'e1'1 'll'fl~ f'l'J 'l ~ ~'l:W'l ~Cl1 'Wn'l ~YI 'l'l'lW.ll'fl'l 

'flim::; bb'e1::; bf'lN~~'l-.1 'll'fl'l ~::;UUVl'ltJb'"l ~'J ~ ~'1 e.J'e1 m::;'Vl'IJ'"l'l n ~'1 bb'J (?)~'fl:W ~-n'W ~'e1Il'l'J::; b~'fl b~f'l 

bb'e1 ::;~i'WlJVli ~'1Y1'l1~ ~~'1'ElltJ ~~~ f'l'J'l:l:J b~tJ'I l?l'fln'l ~~r?l b~"'fl bb'e1::;n1 ~'eln b~'lJ'll'fl~~::;'lJ'lJ'Vll~ b~'W 
"I d' • ,.,1 • , "I .,1 "" d' ~ t.- ~ ... J "" "" 

VllU b'"l~'ln'll'W n1nu'e1U'WbbU'e1'1'll'fl~~::;UUVI'ltJ b'"l'Vl'"l:::bnr?l'lJ'W b'We.J~~'fl'lU :Wr?l~'W (~:J.J'Wn n'e1~Cl~~~,
\J qJ q q 

2549) 

. • ,J J d' J'i' %. ... ...0 ,

1.1 n1nu'e1U'Wbbu'e1.:J'll'fl~'Yl~'J~'fln b~'fl'fl1tJ~'ln-n'Wn~::;~n"Jl bf'lNbb'e1:;n:i'::;~n'b'l'WVI'e1~~:;(?)'lJ 

'fl n'"l::;~ f'l'Jl~ VI 'WI bb 'W'W'e1 (?)'e1~tJ ~::;n'fl'lJ nu n1~'e1r?l 'e1'1'll'fl~~'J 'e1 n~'l~ bti''fl '"l :::Yllb~'Vl~'J.:J'fl nn'll 'W'l (?) 

~ J Ci 11 ~ i.t Iii q <j'~ ~'I ....t: cv cvIV 

b~:W'll'Wb'i'1 n'W'flU b'Wbb'W'JVI'Wl-Vl'i'1~ bb~ ~~'1'fl1tJ~bb'W'J b'W~'lJ'fl~ n1~ bn,m'e1 ::;'1'fl'll'fl~ n:i':::~n 'b'l'WVI'i'1.:J ~::;(?)'lJ 

" . " 
'fln~'l n~'W YI'lL ~b(?)U~'J~-n'fl'l'fl n niu~m~I(;j~'e1 ~'i'1~ 'W'fl n'"ll mr'Wm::;~ ntl'fl'Wu1b'J t;1J~'flU l?l'fl 

'lI 

'Yl :i''J-.1'fl n YlIL~ f'l'J'l:W ~1:J.Jl ~Cl1 'Wn1:i''ll Ul Ut?l'J bb'e1:;n1 ~tJU t?l'J'll'fl'l 'Yl~(N'fl n'll t;1J::;VI'lUL'"l b~1 Lb'i'1::; 

VI'luL'"l'fl'flmi ~'e1~ ~~ e.J'i'1~~ n1~'i'1 ~~'1'll'fl~~'J'l:W~1~1~Cll'Wm~'lltI1Ut?l'J'll'fl~U'fl~1~ ~'J'Wn1~ 
11" .J !,I J.J iI 1I!~.J 4::!j IV iI' 4

b,J'i'1U'Wbb,J'e1~'ll'fl~ n'i'1'l~ b'W'fl'Vl1-nl'Wm~'\.!f1ul'"lh~~~'fl1tJ'W'W~ n'l~btJ'e1U'Wbbtl'e1-.1 bVla.l'fl'Wn'lJ mn~ b'W'fl 

oJ I " ~' " . II J cv ' ~ 11 ~.cI iI .J 

'El'W1 'll'El-.1 ~'l~nlU f'l'fl f'l 'Jl:J.J bb'll\l bbN'll'El',:m 'e1'l:J.J b'W'fl'e1 ~'e1\l m::;'lJ\l 'i'1:w:w bb'W'J b'W:W'Vl'"l::;:W f'l 'J1:W bf'l\l 'Yl 


., J ' ~ .', ~ <Ii 'I ... of.!'" J~.,.J' 

'e1~'e1\l n'e11:J.Jb'W'El:wn1U.J'fl'e1'lJ f'l'J1:Wb~'J b'Wn'1~VI~~'J'e1~'e1\l bb'e1::;u~:Wlrub'e1'fl~'Yl bub'e1U~'e1~'e1~ 


, ., , ~ 0 ,J ~ , ., J 'I J , ... d' , ... .Of' ... 

bL(;j e.J~\lm mb~'i'1 ::;f'l'W'"l::;:W n'l nu'e1 U'WbbU'e1\l'll'fl~ n'e11:W b'W'flVl1 U b '"l'Yl bb~ n ~1\l n'W'11 'W'flU nuVI 'i'1 1Uu"'l"'l U 


cu cu q cu 

-ltlbbU'lJ'll'fl\lWI~Hn~1wti''flVl'ltJ1'"l b-n'W 1'Wnnn'll'fl-.1~~bu'Wt!nrhi'lVl1'fl 
o Go' f$1 .. I 0 Q 11 &t.r ".J" '" .J~ IQI I 0 

'El'flnn1'e1~n'lU'flUbu'Wu~::;"'l1"'l::;:wn'i'11:Wb'W'flVl1tJ b"'l'Vlbb'll~bbNm1e.J~\lmU'Yl b~:Wn1~'fl'flnn1'e1~mtJ cu . cu qJ q . 

cv .;" . ' .Jq cv cv .J~ ~ 
- 'e1 n~ru::;'Yl 1~bll "ll'W1 n1 ~~ ~\l'fl'l tJ'Yl ~ 'i'1 n~ru::;m~~uLh::;'Yl'l'W'flTVI1:i''Vl ~bU~~'W 

" ~\l"'l::;~\l:W'J'e1n~'l~b~'flVl'lul"'l1~~n~1
" 

- ~'Vlfi~'i'1'll'El.:Je1'Elfl~'W~n e.J'e1 l?l'ilmn"'l1C1.Jbb'i'1::;n1~~00J'W1'll'fl.:J n~'l~ bti''fl 

J 11 " ct .Jo 11 21 d"iI' iI&:!J'U 

n1ntl'i'1tJ'Wbbtl'e1'1'll'il~n'e1'l~ L'W'flVl1rJb'"i LU'W~1 LVI ~'Vl'Vl11Vln'e11:W b'W'il~'fl\lb"ll m'lUYm1m~ 
" . 

1'Wn1~VI ~ t?l'J:J.J1 n~'W b~tJ b'Uvn::;'ll ru::;'il'Eln III i.:J n1tJ bb'i'1::;n'l:i'Hf'l'J1:W~ mm~;~ n~1'J "'l:::Yl1L~ 

n ~1~bti''flij'el(;l:i'1 n1 ~H~i~~1'W'"l1 n unM1Il n~ L"'l'W~1 n~-.1~'W Yl11~ ~'El\l L~~'el(;ln n1~Vl11:J1"'l1~ 
~'1~"'W ~~'"i ::;LU'Wn1 ~L~:W f'l'J1:W b~ U\l ~'Eln'l nn ~n1~~ ~ rfW.lI'El\l'Vl1\l L~'WVl1ul"'l~1 n~\l~'W ~mf\l 

'" J , d" ! O,1I".c::S '1
n'e11:J.JL'W'flVl1U bfiil:W f'l'J1:W bb'll\l LLN'e1 ~'i'1":)'W'W'Yl1 bVlf'l'J1~ bb'll\l bbN m1~'e1 n ~b'i'1::;f'l'J1~~1~1~t;1 b'Wn1~ 

... . 'I ." d cj ., 'I'" 'I J. ,J ~ 0 

f'l'J'lJ f'l~"'l\lVl'J::;n1~Vl1tJ bfiil'i'1 ~'e1\l e.J~\l'El1'tJ"'l\l:W~uLb'lJUn1J'Vl1U bfiil bb'i'1::;'El (;I~1 m~Vl1tJ b"'l'VlLu'i'1tJ'W bU
, 

.. 'lieu "Ill . 

http:n'e11:J.JL
http:t?l'J:J.J1
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~ J. ~.q ~9/ .d.J cv . ' 11 . : J .J 0 i.I 4::Ito ~ ~ 

LYl6-l6-l1 n"lJ\\ ),'JlJ 'VI--') 6-1 L\\'fl L~'fl Ln ~ 'JYl \\L"lJ 16-11 ~:::~6-I~1 n"lJ\\ "1!\l 'V111~'V11\l L(;)\\~1 ~1"'l Ln (;) n'l),'fl (;) n 'lJ
. 
LL~:::~mn1 PI (?] n ~1\l'e)~'lJ1L'J ru'V11\l L~\\~1~1"'l L~~~1 n~\\ ~\l~ n1 J'~ t1! L~~'fl1 n1 PI~ ~1~1"'l L~11tJ 
Lb~:::"h1~mn1 ~ b~1~bl\l ~6-It~iJ'e)~~\l ~'fl~"'l1)'ru1i'J~n'lJ~ ~\l'fl1il~"'1~h~\\bb~:::~m16-1~~1n~'lJ 

. " , 1J . I" 
e.J~1'lJrl'lJ m)'1ojj bbJ'\lYl ~1~1~"lJ'e)\l n~1~ b.w'e)'\-n~1"'l b~1 LL~::;~ 1~19'fl'e) n L~~~\\ 9::;"h1~'V11\l L~'lJ 

~1~19"lJ'e)\l ~~\l'fl1EJaJ bL \\'J t iJ~~9::;~ (;)(;]'J~1 n~\\ \\'fl n"'l1 mf\\tt~\lmmJ-:laJ91\\'J'lJ"lJ'fl\l"lJ'lJ'W(;)b'lJ n~
III ... q rq) IU q 

~~iJ1~1\\n1)'tJ'fl\ln\\bb~::;~nr.f'lJ~\\~::;'fl'fl\lbd{'flhrwh\l1 ~ (;)~\l vl11~ Li'flh~ 1?!1\l1 b~1~i1\l n'l~1~ 
b(;)~~1 ~ bb~ ::;vl11~'V11\l b~\\~1 ~19hj~ ::;'e)1 (;) ~ nvT\l ~\l bU\\~1m (?]"lJ'e)\l n1),~ (;)re)(?]J'1 n1)'1~~"lJ'e)-l. q 

d 'V J d ' .d ,J ~ d' 
'fl1 mPl'V1 L"lJ1 LL~ ::;'fl'e) n"'ll mJ'e)(;)~ (;)~\l"l!-l9::;~ m)'~ !?i~"1 bd'e)~1 (?]1~'fl1il'V1 bYl~~1 n"ll\\ 

1.3 . n1nU~~\\bLU~-l"ll'e)-lU'e)(;) 9::;Lbti-l(?]16-1~'".l\\~1\l1 1?!'e)1ul1 

~ (;)~tJ\\~ (;)~-l bb~ :::aJ91'W'J'W,", \l ~6-I~aJ n1 dLb~ n bU~~'Wbbn~~ !?i~\l ~\lv'i11~'fl1 n1 PI~\l ~1-l1\\Ll\l ~ 6-1 
q It . q 

" . . 
U'fl !?i6-l1 n~'Wbb~::;Yl'lJ(h~VlaJmil bn \\i"d1 70t! ~ ~'J16-1~16-11d,",1'Wn1J'bbYli"lJ'fl-l LLn~~ (;)~-l ~-l dJ'We.J ~ 

. . " 
6-I1"'l1 n n1), b~ ~~ 'W"lJ'fl\l e.J ~ !1l1\l )'::;vd1\l ~'J 16-1 ~'W'e)1 n1 Pl1 'W bl-l ~ un'lJ ~'J 1 ~ ~\\'e)1 n1 Pl1\\L~'e) ~ 

~\lvl11~m~1 rn n1 d1~ ~'lJ'fl'fl n"ll b9'W"ll'il\l L~'e) ~~ (;)~\l ~\l~'il~~::: 20 LL~~vl1L~ ~'J16-1~'WrJ'e)~"ll'il\l bLn~ 

'il'fln"llL9'W~!?i~\l"'l1n 95 ij~~b6-l(?].J'UJ'~'Vi L~~'EnYiU\l75 ij~~L6-I(?]J'UJ''ilYl1.'W"lJrn::;~~'J16-1LiJ'WnJ'(;)

~1\l"ll'fl\l b~'il!?iLL~ ::;m ~m ~'WrJ'ilU"lJ'tl\l LLn~ rllfi.J'fl'W1~®'iln1"Jf ~1:w LU~~'WbLU~\l 
. . . 

. - n1nU~~'WLLU~\l"jJ'fl\l~'J16-19U'fl~ ~3-li\lLLI?!'il1~ 20 tJ t~~re)(?]nn1n~'fl6-l"ll'e)-l
q q 

U'e)!?i"'l::;b~ 3-13-11 n i'W~'fl~1 ~3-I91 n n1J'~ t1! b~mtl'fl b~'e)"ll'fl\l U'il~~ LtJ'Wbl'1J'\l ~~1\l~1 roi'ClJ1u mVi 

~~1~ ~'Wbb~:::~'il~ ~1 b"'l'W ~\lvl11.~U'il!?iaJ 1'1'".l16-1m (;)~ti'WbL~::;I'1'J 13-1~13-11 J',",1.'Wn1 J'~ ~-"llm~ f1i'J~ !?i~N 
. . It . 

Yl'lJ~1~~\l'fl1~"'l :::aJ'fl1 n1 PI 1'1\l ~1\lJl1~1 'WU'fl (;)L~6-I~"'W Lti'fl-l91 n n1nU~~'WbbU~-l"ll'fl-l bI'1N~~1-l.. .. . 
YlJ''J\l'e) ni'J6-I rl'lJ n 1 J'~ (;) ~\l"lJ'fl\lI'1'J 13-1 m(;)~tJ'WLb~ ::;i'W~ LL~ n LU~ ~'WLLn 'Gl"lJ'fl-l ,",\l ~ 3-IU'il (;) n1 n~6-I~"'W 

. • q 

'V .:::i 0 II Ji/ . ~ ~ 
"lJ'e)\l'e)1 n1 PI 1'1\l1'11\l3-1 e.J~'V111.~m3-l1(?]J'mn1 PI'V1L"lJ1'e)'e)n"'llnU'fl ~"llrn:::~1~19U n (?] J''".l6-l'Vl\luhn [1IJ' 

'fl1 m f'1~1~19 b~1 ~1J'1N bL~::;~1~1"'l'fl'e)n~1J'~\laJ rh~ !?i~\l J''".l3-lvT\lI'1'J13-1'"lU'e) (;)~-lb;J'We.J~J''J6-I"lJ'e)\l
. . q 

m6-l1[11J''fl1 n1P1vT\l~3-I ~~ n L~'Wm3-l1 [1IJ''e)~1 n1 PI~\l ~1-.1~ ril~ ~~\l ~\l1,J n~1J'Wn1n~6-I~'W"ll'e)-.1 

m n1 f'11'1-.1~1-ltT-lvl11.~ Ln!?i n1J'~ (;)~-.1"ll'e)-.1I'1'Jl6-1"'lU'fl !?i1'1\l L~~'fl~i'l91 n~1~19'fl'fl n LL~ ::;m6-l1 [11 J' 

. 
q 

". 
'fl1 mf'1~vl1~1"'l b~1 ~\l~ !?i~i'lin~1."'l'fl'fln Lb!1l rh 1'1'J13-1'"lU'il~Y]\l~3-I(;)t~~J''".l3-l1:waJn1nu~tJ'\.mu~\l 

. qJ q q 

. " 
'flti1\l1J'n [1Il6-1Yl'lJ~1 n1d~ ~~\l"ll'il\lm6-l 1 (?]dm mPl"] rn::;~1tJL'"l'e)'e)n~\l~!?iL'W~1l\l'W1~(;]\l bbl?! 'fl1tJ 25 

.' 'U .. q 

t! b!?i~~mJ'~(;)~\l 32 ij~~~[1IJ'(;\'e)t!1\.l~"J!1mb'tl::; 25 ij~~~[1Id(;\'e)t!1'W~~~'1.. . .. 
2 . mnU~~'WLLU~\l"]'fl'ld::;'J'lJm::;(;)

'lJ 
mL~::;n~13-1 Ltf'il 
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~:::uucl'tl~:::n'elU11J~'JU 3 ~?'W ~'el m:::~n ~'elI?l'elLL~:::n~13J 'Llf'el mntl~U'WLLU~-:J"1I'el'l 
. '" "iI I '. . I 

~:::UU1jLtl ~~'Wy]'11.'W~'el'l"1l'el'lU~:::~ 'VlflJllYl n1~vll'11'W LL~ :::'el'l fftl~:::n'elU'Vll'1 tf"lN~~l'1 ~'1 LU'W 

~ 1 L"H91~1 i"lru I?l'el n1ntl ~m~Ul ~ L~U LL~:::L~U~~ !?l"lI'el'lli~'1'ellU Lri'el'l"'ll m:::uu~Lmuu1~ flU 
II QI . ' 'U 'U III 

bf"lN~~l'1'\11~h"1l'el'l h'l mu L~'el Ltl ~ nl ~Ul~L~U~'Wii"'l :::iJl1tl~ m:i'~ bY L~U f"l'J13J~13Jl:i'n 1.'Wn1:i' 

vll'11Wlltl'l11'1n1tJ f"l'Jl3J~m~ LL~:::~ruJllYl~~(9]~~~~N 
.d ....1' , 

- m:::~n L3Jtl3Jtl1~3Jl n"11'Wf"l'J13J'\I1'W1LL'W'W"11tl'l3J'J~ m:::~ n~ ~~'1 n1 ~~~~-:J"11tl'l 
, " 

f"l'J 13J'\I1'W1 LL hi 'WYl btl ~~ 'W1.'Wn:i'::: ~ni'W '\I1~'1"11tl'ltJ ~'1tll tJ "'l :::vll1 i4tl ~tl'l"11 tl'l n ~:::~ n i 'W'\I1 i'l LLI?l ~:::III roll 1I.ij II III 

U~tl'l1Jl'1 ~'1 ~'1 vll1.~ ~ ~'ell~iJ f"l'J13J L~tJ'I IPltln 1 nn ~n1:i'trn LL~:::n 1 :i'~1J[PJ'J~'1"11tl'l LL 'W'J m:::~ n 

%. "" ~ ., ,.,1-;;;.,1 a~· ., ",,' cO., ... . ... "".,I ., 

'Ci'W'\I1~'1 b~3Jln LL(9]'Vl'Ci-:J'Vl"'l:::b'\l1'W b~"]j(?1L"'l'W f"ltl ~~'Itl1~"'l:::3Jf4'l13J~'I~~~'1 3J'\I1~-:J'Vl-:Jtl~3J~-:J3Jln 


I.do I:V do 6}i.I ~ I ., I 

~1 b'\I1l?j'Vl~1f"l '1J'Vl'Vll b'\l1 f4'l13J'\I1'Wl bL 'W'W"11tl'l3J'J~ n:i':::~ n~ ~ ~-:J f"ltl n1:i'1J nYl ~tl-:J b'W~3J ~~ ~:::'\I1'Jl-:J n1 ~ 

'" ~ . Q.I Q d. .cJ a .J a 
~ ~1'1 bb~::: n1~~ ~ 1 tJ m::: ~ n "'l1 n n 1 n U~tJ 'I,lbb U~'I:i'::: (?11J bbf"l ~ b"J1tJ3J "J1 '1 · Lbf"l~ L"J1U 3J Lil'W fill?jVl Lij 'W 

.J.I ~I .J.~" a . "" .'1" 
'Ci'J'WU~:::ntl1J"lltl-:l n :i':::~ nLL~:::bu'Wfi11?J'Vl'Vl1 b'\l1 m:::~nLb"11'1 bbN"'l:::~:::~1t1I?l'Jtltl n"'ll n n ~:::~n Vll b'\l1 

m:::~nY1 ~'WU1'1 bb~:::Ltl:i'1::: ~~-:ltll~~-:liJ f"l'J13J b~tJ'Il?ltlm:::~ntrn1~41U 
- ~'ell?l'el iJmJl~~1i"l'1Jl?ltln1nf"l~tl'W1'\I1'J"lltl'lh'l mu '\111 niJtl1 m:i'~tl~(?1"'l:::vll1.i4 
I· I I iI 

11-:1 nltJhJ~13J1nl Lf"l~tl'W1'\I1'J1~(9]13JU n ~ m nU~U'WLbU~-:lVl Ltl (?1~'Wfl1J~tll?ltl"11tl'l ~~-:ltllt1" " , 
~'J'W3Jl n Ltl ~'"l1 n m:i'H'I1'W"11tl'l~tll?ltl~3Jl n~'W~tlU1 !?Il3Jtl1~ n1nU~tJ'WLLtl~'1~tll?ltl~~1 i"l'k! 
~ Q .:Y I .J ~ !.I I 0 ., 1I .d '1 " 
f"ltl m:i'~ bY b~ Uf"l'J1~ tJ (?1'\11~'W m:i'Lf"l~tl'W L'\I1'J"lltl'l"1ltl!?ltl ~ (?1~N 'Vl1 b'\l1 mnf"l ~tl'W b'\l1'J "11tl-:J ~~'1tll ~ 

~~~'1 m:i'f"l'Ju~3Jm:i''VlN!?i'Jhj~mJ~ 

- n~13JL\ltl iJ'\I1i11~~1 i"lcyr;ltlm:i'Lf"l~'el'W1'\I1'J'eltfm:::v1''d:h'l mu ~'JlmL~'1LLN"lltl'l 

n~l3J L \ltl1. 'W~~-:ltl1~LU'W~-:I~iJ f"l'J13J~1 i"lbY IPltl~ ruJl1Yl~~!?I ~~'1tll ~ bil'W'elih'l3Jl n L Y1:i'1 :::~1'\111 n 

n ~ 1 3J Llftl teJ tl 'W LL tl 3J 1 n "'l ::: iJ tJ ~ vl11. ~ li ~ 'I tll U 1 ~ ~ 1 3J 1 :i' n U :i'::: n tl U tl "'l n :i' :i' 3J I?l 1 '11 1 ~ 
" " , 

n l:i'L iJ~ tJ'WLL U ~'I n~ 13J L \l'el"lltl'l ~ ~'1 tl1 tJ~Yl U3J 1 n~ ~ (?1 ~tl n 1:i'~ ~~'1 "lltl-:l3J'J ~ n ~13J blltl 
'U 'U II III . 

m~~cy L~m~'W1tJ n~l3J Ld'el b(?1m'tlYll:::L~'W1.tI n~l3J Ldtl"]ju~'\I1V1!?i'J L~'J f"l'Jl3Jm (?1'\11~'W"11tl'l L.ntlL~tl 
L~tI'J~'WbL~:::n ~13J Ltltl ~ (?1~'1~'1 Ltl'W~1 m !?l~y'h 1.~ bn~ n ~13J L\ltlteJtl'WbL:i''1 bil'WtJ~vll1.i4li~'1tllt1iJ 

II 'U qJ II 

", 
tl'l [PJ'J LL~ :::f"l'J 13J L~ 'J 1.'Wn l:i' bf"l ~tl 'W 1'\I1'J ~ 'I 'W'el n"'l1 n n~ ~-:I tll ~"'l:::iJf"l 'J 13JteJ tl 'W [PJ'J f"l 'J 13J f"l ~ . ~ ~ 

,, ' " 
f"l'J lmL~'1 LbN "lltl'l n ~13J LUtl~ ~ ~'1 b(?1t1 nl:i'~ ~ ~'1"ll'el'l f"l'J13J LL~'1 bLNb'W n ~13J b Utl"lll LL~:::VI i-:JiJ 

fl'J13J ~1 r1ru I?ltl f"l'J13J~ 3J ~ ~1.'W m:i''Vl:i''1'Vl1 bb~:::iJ~'J'W~1 io)ru!?itl n1 nu~ tI'WLLtl ~'1 nHl'1"lltl'l m:::(?1 n 
GI II ... 'U \J 

http:b(?1m'tlYll:::L~'W1.tI
http:m:i'~tl~(?1"'l:::vll1.i4
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~ ~~Tl1 ~1Oj:::n ~ 'd'\..nr~ ~ U1~~~ bb ~~ b~tJ,)~'IJ tf1 bb~:::1"1l ~'lJ1~~'d'VI'l!~ ~ V1 ~~ ~'dVl'l!'l"ll1 ~ 
fl'd1 ~ ~'IJ bb~::; fl'd 1:h!~ V1'V1~'IJ. 19lTl~ ~'VI1Tl~ V1 UTltJ ~ ~ ~~~:::n -; ~vl1~ 1'IJ"llTl~ (;]Tl~ bVl1Tl ~ V1 'c:l~vl11~1~. 

~ 1 ~1 ~t:1ilJb'VI1'f)1~ n1 ~~::;U1 tJ fl'd1:h!~Tl'IJhJ~ ';h1~hJ~ 1:h!1H1Vl'IJl9lTl n1nll~ tJ'lJLbll'c:l~"llTl\l 
Tl ru'VIllnm n~p\l~ e.J:h! LL~:::"ll'IJ~ V1~\l ~ C-J:h! bll~tJ'lJbu'IJ~"ll1'd'VI1Tl~ ~Vl1 e.J:h! i'd\l bb~ ::;Lb~\l~1tJ btiTl\l1Oj1 n

II CU , •. 

n1 ~1V1'c:l b~tJ'lJb~Tl V1u1b'd ruPl~~:::~ V1~.\l 1'IJ~VI ru\l1'tJ'VI~ V1 ~:::V1 '1I'lJu1~'d rufn bb~~~~:::tr'd bVl'W1'c:l V1~\l'" ~ '" 
I " I 

bb(;]u1b'd ru'VIU1Tl11Oj boW:hI:]i'IJ n1 ~fUlfl'd1:h!Z~ n 19lTl~ ru'VIJJii n1 ~i'IJ~:::b~Tl'IJ bb~:::fl'd1 ~ b'~ uth V1~ V1 

UTltJ'c:l\l ';111~ lJ~'lTl1mn V1 bbe.JmL~:::TlU~LVlI?l1.~~1tJ 
III CU.. "q 

4 . n1 ntl~ tJ 'lJbbtl~\l "lITl\l~:::UUth:::~l'Vl bb~ :::tl~:::~1Vli:hl cr~ 
~:::UUtl~:::~1Vl"llTl\l ~~'l'el1~ b~'el:hl~N i1~:hI'f)'l ~'el ~U'lJVI~'el~1 ~:hITl\l b~m ~~ n~\lLb~:::tl1'V1'1!n 

UTltJ'c:l~ ~"lI~ ~th:::~1Vl bb~:::l"lli'IJ'VIi\l b~'el~'c:l\l ~:hI'el'lb~'el:hl;fn e.Jt'lo(111~ fl'd1 ~~~ nLb'c:l :::n1 nfl~'el'IJlWl 
. 'IJ 

" I 

-il1 fl'l1:h!i:hl'Vf'Wfl"ll'el\l n~1:h1 bijTl bb~:::~Tlb~tJLll n1 ~Vl ~\l11l'dLlJ~ nm n1 ~i'IJ~l1:h!i'1\l n1mb'c:l :::fl'l1:h1L'l 

1'IJn1~I?l'elu~'IJ'el'l-il1~'l 91 b'VII?J n1 ~ru1'IJ'el~I?l1.~~bbl9l n1~~tJ'lJZ1VllJ1 ~ V1'c:l~ n1~~Tl'l b~'lJl~iV1 blOj'IJ 

n1nJfu~1tJ1?l11'lJfl'd 1:h1 ~ V1-il1 'c:l'l tl~:::~1Vl f,J b~ tJ'l L~'el:hlt'l\l n1 ~fu n~'lJn fl'l'1:h11.'JUTltJ'c:l\l n1~fU~ 
. '" 

'" :i'~Tl1V11 ~'lJTltJ~\l 

5. n1 ntl~tJ'lJbbtJt'l\l"ll'el\l~:::Uutr'Jh bVlt'l b~tJ'lJb~'el V1 
" I I11 ~G-' od 4..::S ~.:::J .::::I-v 

e.J ~\l'ell tJ '"l:::~ e.J 'IJ\l"ll'el\l VI~ Tl V1 b~'el V1 bb~\l 'VI'IJ l"ll 'lJb'IJ'el\l1Oj 1 n:hl LLfl ~ b"ll tJ:hI:lJ 1 ~n1:::Vl e.J'IJ~'VI~Tl (9).. .. . 
b~ Tl (9) "11'11~~"lI'el'l 'VI ~ 'el V1 ~~'fl V1 bbflU 'c:l\l1.~~ V1'V1 U'IJ "lItJ 1 tJ 11l'J L~U'fltJ ~'l 'fl1'V11 ~LtJ ~itJ'l 'VI'c:l'el (9) ~~'el V1 L~'" . . 
U'eltJ'c:l'l L ti'il\llOjl nlll'J :::'VI~'el V1 ~~'el (9)~~V1'l ~L~\l ~\l1Oj :::vll1~ bn V1 n1 ~"lIl V1 b~'el V1b~ 9l'IJ'J'IJ Lil V1 L~'el V1LbV1\l 

~~~:::ib:lJ bnt'liJ'IJ~ V1t'l\l vll1ihn V1lll'J:::b~i.1l?llOjl\l 'VI,Jl~ V1 bU'IJ~:hIb~~1tJ 
.~.I . 6. mnu~tJ'W~Lu~'l"ll'il~~:::UUVll'l bV1'IJ'e'll'V1'1~ 

nl~futl~:::Vl1'W'e'l'1'V11 ~'1I''e'l\l ~.~~m tJ~nlOj:::n U'1!'VI'l Lti'e'l'lIOj'1 n Lf(tJ'd'il1'V1l~b~llJ ~::: b~tJ (9) 
I . .., '. " . . 1" 

~'Wbn ~'"l'1 nu '1J'VI1W'IJL~'il:hl (;]'il:lJ'Ill ~'1tJiU'Il1~'1tJ'el'il n:hll,J'iltJ m:lJl run1 ~Vli\l'll'1~'iltJ~ ~~\l 

n1nfl~'il'Wb'VI'J"lI'il-:J~lb~-U'eltJ~-:J vl'11i1n'1:i'~'eltJm'VI1~llJ~ Vl'el'l~~ LL'Il'IJVl'e'l-:J Vl'el\l~n~'1tJ 
J . 

7. n1 ntl~tJ'WbLtJ~-:J"lI'el-:J~:::UUVll\l b~'lJU~~l'J::; 


bl?l"ll'el\l ~ ~-:J'il'1tllOj::: L~'el:lJ ~ :lJ~~t:1Il'1owiu"ll'el\l b~tJ'flTl nlOjl n :l-'1\l n1tJl~,J'eltJ LL(;]iutll'fl'eln:lJl 


. " ' " 
:lJl nvl'11 ~u~ ~ '1'J:::UTltJ n ~'1:h1 L~TlVl~~ n ~::; LOW '1 :::u~ ~'1 'J::;~ ~'VItl'il'IJvl'11~ n~'Wu~ ~'1'l:::Uhl~"' .. 
"lI 'W 1 (9) LL ~ ::: f\ 'J '1 :hi IOj "lI Tl \l n ~ ::: bOW '1 ::: U~ ~ '1 'J ::; ~ ~ 'c:l'l 1 'IJ bOW P\ 'll'1 tJ (;] Tl:hl ~ n 'VI i.J '1 n bI?l vl'1L~ d'1 tJ 11~ ~ '1 'l ::;. '" 

o 1.1 I I J 
~'1u'1n I?lTl'l t:11tJUTltJ"lI'W 

8 . n1n,J~tJ'WLLtl~\l"llTl-:J~::;Uu~u'Vf'IJ~ · . 
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~ ~'1'fl1 tJ "l::;il fj'fl ft~'hl by.j PI ~ t?H'1'J 1'Wb y.j PI'D 1 tJ~ 1 'hl';l'hl'fl~~ 'lJ'W1 (?l'lJ'fl'J ~ n'elru"Vl::;~ (?l~'J
q,J cu q . " cu 

fl,)1~~w;i,)'Vl1'Jby.jPl~(?l~'JL'hlI.y.jPlVlru'J b~1'hl:I-Jil'lJ'hl1(?l~(?l~'J ~i?1~n f'Jl-ll '"l::;r:J'flb~m~'J 'll'fl'Jfl~'fl(?l
~ . ~ 

9.n'lmJ~mJbbU~'J'lJ'fl'J:i'::;UU!?l'fl~Wv1'fl 


!?l'fl~1~ ~ l.J'el'J 'lJ'fl'JtJ ~'J 'el 1 tJ'"l:::il n'l nu~ tJ 'hl1.1. U~'J:i'U i1'J 1.1.~:::n 1:i'vl 1'1 1 'hl~ i?1~'J LU'hl1.VI!PIL ~ 

ClJ ClJ q cu. q 

!?l'fl~Wv1'fl~'hl1 0(]1'J1'hl~i?1~'J I.ni?1!?l'fl~Wv1'elI.~'fl~ L'll'hl L:i'flI.U1V1,)1'W b:i'fl!?l'emh'1:i''fltJ!?fLU'WYi~ 
LU'hl~'hl '"l1 nn1:i'~tJ~tJ'hlLLU~'J h'ln1tJ ~'1mh') rit)Hhn i?1tfruVl1L'W~~'J'el1tJ ~'fl n1n~UthtJ 

. . . .. 'U cu .. 

m:i'flU:i':::~rl!?l') iltf'1JVl1~"lJ111y.j ~"lJ111y.j'elt)'hlLI.'fl 

n'l nu~tJ'hllLiI~'1~ n ~1,)~1~1'J ~'W 0(] 11~'Vl:i'1U ~1 ~~'J'fl1£J LU'W1'tJ~ Ln (?l n'l n~'el~'lJ'fl'l ~ !l1'Vi 

i1'J n'ltJ LL~ ::::i'::;uun 1:i'0(] 1'11'hl'lJ'fl'J i1'1n 1tJ LU'hl'flth'J~1 n 'W'fl n'"l1 n~Lrit) ~~'Jt)1tJ il n"1:i'Lfl ~'fl'hllWJ 
" , 

i1'J n'ltJiJ'fltJ~'1;j'"l::~'1~'J e.J~ !?It):i'::UU !?l1\l1 "lJ'el\l h\l n'ltJ 

o v
2. n1';l''e)'eln n1~ ..m1t1 

bb'V!~~'Y'I~~~1'IJbb~:::';l':::'lJ'lJ'Y'I~~~1'IJnu n1';l''e)'fl nrh~~n1t1 (McArdle et al. 2007) 

LLVI~'Jy.j~'1'11'hl~~1fol'1J1~LLri fl1H'J1e:!L(?l:i'!PI1"lJ~'W LI.~::'L'lh~'hl LU'hl~1J''el1V11:i'~1~ 
, ~ 

'Vi ~\l..:J1 'hl L Yl'flfn ~1 n'l :i'vl1'1 1'W'lJt)'1vl..:J h'J n 1 tJ"lJ ru:::~n LL~d1n "l n:i':i'~ 'Vl1'1 n'l tJ b(?ltl il:i'1 tJ~:::L~ tJ i?1 

1. fl1fbU1m(?1:i'!PI (Carbohydrates) dJ'hl'Vi~..:J..:J1'WbL'\.H'~..:JLI.:i'n L(?1m'Uy.j1:::'fl~.h..:J~..:J:i':::VI~1..:J 

n1 :i''fl'fl n n1~..:J n 1tJ 'fl tJ 1..:J VI"j'n y.j ~'l..:J 1 'hl1~~1"l 1 n n1:i' LU~ tI'WLL U~'1L 'W i1..:J n 1t1 L U'hln ~bfl ~ LL~:: 
. ~ 

1n~bfl L"l'W1'hln ~1~ I. tl'fl n'lJ'U 1'i:.n rl ~1'l fLu1e:! Lt?I:i'!PIL'hl1.1.!?l~ ::;tj'WL~'fl n 1:i'0(] 1..:J 1'hl'lJ'fl'J i'l..:J n'ltJ t 'hlLL!?l~:: 
fl·'hl'"l ::~t)..:J1~fut'W:i'::~,Ail m1~l~vr'hllr'lJt)..:J n'l:i'~::~ ~ln~Lrl L'"l'Wt'Wi1..:J n'ltJ Vl1 n~:::~~hm..:J"l (?l

" . q 

J a L 'l' ~"O" J ... . JJ ~ . I ~ <V 

fl';l1~~1:I-J1:i'f:l~..:J~Wr1"l::LnU n~ ~rlL"l'W ~(?1 'W1m~'VI~1mn'hl"l::f:lml ~tJ'hlLL~:::~::~~ ~'W:i'LJ'lJ'fl..:J ~'lJl.J'hl 
IIJ .. \J . cu 

2. L'lJ~'W (Lipids) LU'hlLLVI~..:J'Y:i~..:J'I1'hl~LnU~1:i''fl'lL~ L£?ltIL"lJ~'hl1~'Vi~'N1'W~1n~'1 80-90 

LU'fl fL~'W 1'l1 'hl"lJ ru::vrn L"lJ ,r'hl~ 1Wl Hl t ~m:I-J 1 n.l'Vi ~..:J..:J 1'\JL~~ 1 n [;]'flJ1V1"j'n l?i''J t 'W VI~'lVl't,i'J tI 
~1~1:i'f:l'lJ'hl~..:J LL~::~::~ ~1~~1t1 LU'WLLVI ~\l'Vi ~..:J..:J:-1'hlL~!PI ~'fl (?1 L,) ~1 1 n f~'lJ'fl..:J1"lJ~'hlt~'Vi~'1..:J1'hl1.1l'hl 

~'fl..:J Lv11'lJ'fl..:J fl1f'i:u1e1 Lt?I:i'(?1VI1'flbU:i'~'hlL'Wm~1 ru~ LVl'ln'W 
" , 

3. b,J:i'~'hl (Proteins) "ll') tJL'Wn1 :i'~~1..:J LU'fl Lm'flVl1'fl LU'hl~,)'WU:i':::n'flut 'hln1 J'Le.J1 e.J ~1 tlJ 
. . . 

"lJ'hl~..:JLL~ :::J'::iJU e1'fl f'l~'\J LU:i'~'\J LU'hlLLV1~..:J'Vi ~..:J..:J1'\J~ ~1~1 :i'f:l1.jj1~~'l~ (?1 t 'hln'l :i''fl'fl n r11i..:J n'ltJ Lri'fl 

Ln~Lflb"l'hlVll..l(?lLU b(?1mU'\JbbVl~..:Jy.ji..:J..:J1'W~1 J''fl..:J~~Lvl1 fl1fLulm(?l:i'I'l~ n l?i',)VI~'J 
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· oS .., .J '1.1 'I ' 
n 1 ~r?I'I'Y1 ~'I'Il'W'f)'f) mn"'ll n ~1~'f)1V11 ~'Yl~::~ l-J b'\.,\~u"1l'f)'I~I~'f)1V11J'''1I'\.,\1 r?I bVi ru LL~ ::nl J' 

. . ~ ~ 

LA ~ 'f)'W~ 1 tJ ~ -K'I '11 'W'i:LJ J'~'W~ 'll ')tJ 1 '\.,\n 1 J'VI ~ l'l,) 'lI'f)'I n ~1l-J L ti''f) ~'I n~'Ylfi~ ~mh'l ~'I L~'f) n n 1 J''f)'f) n 

ih -K'I n ltJ LL!11LnhJ~ ll-Jl J'bl1~ A,)Il-JVll-JltJ"1I'f)'I ~-K'I'I1 '\.,\1 '\.,\J'LJ'\.,\Il-J fiJ'J'l-Jl~ L-rl'\.,\ "11 'kll ~ J'LJh'lVl1'f)
'" " 

l-J'd ~ ~1J' nJ LLUU"1l'f)'1~ -K'I'Il'kl ~'f)'kl~ 1'1~"'I::n n 1 nLJ~ tJ'WbLU~'1191~'f)~ b,)~I~'1n A,)Il-Jil-J'V~\JfiniJ'" . 

A'dll-J~Il-Jl J'bll 'kln1 J'vl 1'11'W 1'kl~I'1 n1tJ"1I'f)'1l-J'4'joj~mA,) 1l-J ~'f)'1 n1 J'~~'1'11'klLAn b~'f)u~llil'j)f'ib~l'W 

VI~1 tJlu LLUU~ n A') 1l-J siU~'f)'W ~ -K'I'Il'kl~l~~ 1"'11 nLJ~mtJ1'f)'f) n6B b~.t'klnU'f)IV11 J'hi~ ll-Jl J'bl ~"'I:: 
LJ~ ~tJ t1'f)tJ'f)'f) nl-J 11~'f)ti1'1J',) ~ L~,) L~J'1 :;11'1 n1 tJ 'lI'f)'1l-J'\.,\.'jojtJ1:IJ1~ LVlij'f)'\.,\bfii''f)'1~n m~ . . 

.., ""'i' "" ov.J. ivd' 
~'Wfi::LA~ br?ltJl-JJ'::;iJU~ ~'1'lI'W'Yl~1 A 

<V'ld ~'1'kl 
. ' , 

" 1. LbVlt1'1~i'l'lI'kl"'llnJ'::;UUb'f)Yi-W -W~'f)lf (ATP-Per system) LU'kl-rl'd'li'W1 "1I'f)'1n1~'f)'f)n 

ih-K'I n ltJ~nA'dl~VI'l!n ~'1 LL~:;l~fU'V'l-K'I'Il'\.,\'flti1'1 J''d ~b~,) ~'1~1"'11 n~IJ'~-K'I'Il'\.,\~'1"'11 nyJ'f)~ byJ [;] 

(Phosphates) .~IJ'LJ~::n'f)uyJ'f)~yJ'flf~ (Phosphagens) 'f)::~L'W~'kl1myJ'f)~LyJ[;] (Adenisine tri

phosphates: ATP) bL~::yJ'f)~byJl9lfih'fl~'W (Phosphatecreatine) 111tJ1'Wn~ll-Jb;l'f) 

2. bbVlt1'l~~'Nl'kl"'llm:::uum~bL~A~A (Tha lactic acid system) LU'\.,\nlJ'i'lLA~I:::~ 

i'Wl-Jl~ n Af'lVl~'1"11'f)'1 ~1 J''V'l~'Nl'W~'1'''11 nyJ'f)~ LyJ [;]"'1::; Ln (;1"'11 mi'l9ln n 1 J''f)'fl n nl-K'I n ltJ'flti1'1 VI un 
. '" 

LL~::J''l(;1L;'d ~~'1.:11'W"'IlnyJ'f)~yJ'f)1L~19l L'fl~oW (Phosphorylate ADP) J'::VI~I.:1n1J''f)'flnnl-K.:InltJ 

'f)til.:1V1Un ~')'\.,\1VI nJ~I"'11 n n1J'~::;~ l-J"1I'fl'lln~LA L"'I '\.,\1 'kln~ll-J L;l'f) ~1'klnJ'::;u,)'kln1J'ln~LA1~6B~ 
~ . 

" ,
LLuuhJ1~'f)'f)n:n L"'I'klLU'WnlJ'~'fl L,)~1 L(;1tJ"'I::n n1J'tJt1'f)tJ ATP 'f)ti1'1 J''d(;1 L;,)~'JtJnlJ'yJ'f)~tmb~i'kl 

J'::;~iJ~IJ'A.:I LVI~'fl1 'kltJBmm (Substrate-level Phosphorylation)~.:1 ~1'klnlJ'''1I'kl~'1'fl'f)n:n L"'I'\.,\~ 
5.:1 A.:I boWm~'f)bb~::A'dl~ ~'fl.:ln1~'Y1-K.:I'lI'W'f)ti bi!lU'f)n~1 A,)I~~lmJ'bl"1l'f)'1mJ'i'lLAJ'1::;Vl1'kln-KiJl-Jl~ n 

'" 
3 . LbVft1'1~-K'I'Il'kl"'llnJ'::UiJnlJ'H'f)'f)n6BL"'I'\.,\ (The aerobic system) bU'kltJBmm"1l'f)'I 

m::;u'l'kln1~ln~LA1~6B~~1!.J~ 19l b'f)YloW (ATP) b~ n~'f)tJ ~')mVI rYl\lnlJ'H'f)'f)n6B b"'l'kl1'kln1ne.J11!.J~1 '1! 

"'1:::1~~ -K'I.:Il'kl~'d'kllVI '\J L~'fln n1 J''f)'f)n nl-K'I n1tJ'f)til.:1V1Un LU'klL,)~I'kll'kl 

~l?l';i"1n1';i""li''fl'fl n:n b~'lJ"l'lJ n1';i"'fl'fln n1~~m!J 

re)[;]T1n1:i'H'f)'f)n:nL"'I'\.,\ (oxyg~n consumption, V02) VlwitJt).:Iml-Jlru"1l'f)'I'f)'f)n6BL"'I'\.,\~ 

i1'1 n1 tJfulLJ1~ L"l!~;!1l'f) '\.,\1 Vl ~'1~ n ~1V1'klr?lL(1)tJ ml-J1 rub~'f) (;1~1LJ LitJ.:I Ltl'fl Lm'flLL~ ::;m~lru"1l'f).:I 
'fl'fln:n L"'I'kl~LL'Y1i~1m~'f)(;1 L~I~ L;l'f)L~'flJ'\.,\ wl')tJ~Hr)~rell9l:i'1 n'1:i'l~'f)'fln:nL"'I'\.,\ ~~ ~ [;]J'/'kllVl Vl1'f) 

. " 
. .., " ; I I 

ij~~~ [;]:i'rnb~nf~ ("11 'fl.:l tJl'VI un r;i'J )/'kllVl b(;1tl L'U~tJ l"l'klvi')hJ"lJ ru::;~n1'W'filu'lrel[;]:i'1 nlJ'1~'fl'fl n:n L"'I'kl 

"'I::;~~hLJ:i'::;l-Jlru200 - 300 ij~~~[;]~/'WIYl Vl1'f) 3.5 ij~~~l9lJ'/m~nfl-J/'WIVl '"'1 V02 "1Iru::vrn 
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wtJn~'1 1 metabolic equivalent of task VI~''el MET m~1'(p)rr)j;J~'In'I~H'el'eln~V"l'lJntl~::;btJ'llUvf'l1'w 

bb~"ll!N n'I ~tl :i'::;d1 'lJA~'1~~~\Jnu (fitness) "ll'el'l h'l n 'ItJ bb~::;A')'1 :j-J'WWn"lI'fN'I'I'lJ1.'lJm~V1 (p)~'elU n'l~ 

'el'el n rl'li'l n'ltJ"ll ru::;'el'el n rl'l i'l n'I tJrr)j;J~'1m :i'H'el'el n~ b"l'lJ"l::;bLtl~&n~ A'J 'I~'\.'I'Irn bU1"ll'el'l n1~'el'el n 

rl'li'ln1tJb(P)tJrr)j;J:i''1 n'l~H'el'eln~ b"l'lJ"l::;I"i'eltJ1 L~~('lJ~::;vd'l'l 2-3 'lJ1Vl bb:i'n"ll'el'ln'l~'el'eln rl'li'l n1tJ 

bL~'J"l::;~'1~::;~U A-':)~ (steady state) ~-.:)rr)j;Jn n'l:i'fu'el'eln~ L"l 'lJ"l 'I nL~'el(P)"l::;Ln~ L~tJ-.:)nurr)j;J~1 A'Jl~ 

~'el-':) n'lffi'eln~ b"l'lJ"ll'el-':)bti''elL~'el ~'elV1tJ(P)'el'elnrhi'ln'ltJ rr)j;J~ln'1~1.:n'el'eln~ b"l'lJ"l::;fl'eltJ1 ~(p)~-.:)~~::;nu';n 

A'lJ~\~1~fum~1Jn"l::;~'I~I~m~~ilil~'Im~H'el'eln~L"l'lJ\~~'1 3 Lvii (750 iJ~~~j;J~/ 
'lJ1Vl) ~::;V1~I-':)n1~'el'elnrlli'ln1m1J'I Lb~::; 8-12 ~vh (2-3 ~j;J~/'lJ'IVl) ~::;V1~'I'Inl~'el'elnrlli-.:)mtJ 

wwn ,rnrh~1~1~fun'I~1Jn~'I'eltl'l'l~~'I~I:i'm~~ij;Jnm~H'el'eln~b"l'lJ\~~'I n~-.:) 16-20 bvh (4-5 

~ j;J~/'lJ1Vl) "ll'el'l~::;~u';n A'J'I~ bbj;Jn~h'l~::;Y1~1-.:)ij;Jn n1~H'el'el n~ b"l'lJ"ll ru::;';n nU~::;V1~'I-':)'el'eln 

rl'li'ln'lm~~~ "l::;bL~(p)-.:)~-.:)~~n~'lJ::;~'Iffi'l (reserved capacity) ·lJ'el-':)~::;1JU'If'J1."IbL~::;V1~'el(P)L~'fJ(P) 
do", '" os .J ",' 'I 1> "" .,: d' tl ?I % "I 
L~'fJ'el'eln m~-':)n'ltJV1'lJnLlil~V1'ellilnm~ ~'l!'fJ'eln"1lL"I'lJ ~::;tJ::;LLm"l::;LYi~"ll'lJLL nlJ'lJ'~ (P)'Ci'J'lJ 

b(P)tJj;JNnun1~L~~~::;~1JA'Jl~wWnL1J1"ll'el-':)n'I~'el'elnrhi-.:)mtJ "l'lJn1::;i-.:)~-.:)'1(P)1 VI~-.:)~~m~"ll'lJ~-':) 
. t; oQ JJ oQJ'1 ".J.t::II • 60' ".ca.

LL~:::m~1."ll'el'eln"1l L"l'lJL'lJL'lJ'fJLtJ'elbn(P)"ll'W'fJtn-.:) L[YI~Yl b~tJ n'J'I 'fJj;JJ''1m~L'l!'fJ'eln"1lLIOl'W~-':)~1?l (maximum 

oxygen consumption, V02 max) fl'ltfVl~'1tl~-.:)m~lru~-':)~(p)"ll'fJ~'el'eln=.nL"I'W~~'I-.:)mtJ~'I~'1~~ 
1.:n1~~'el'W1Vl LL~::;Ltl'lJLAi'fJ-.:)u-.:)i~-':)A'J'1~~'I~I:i'~~-':)~1?l Vl1'el~~:i'nl'W:::"ll'el-':)A'W1.'Wm:i'~1'1-':)Yi'if-.:)-.:)'I'W

" . 
LL1J1JLb'elhDn (maximum aerobic power V11'el maximum exercise capacitY)~'1Ltl"I1J"l9tJ 

~'1~~L'lJn'l:i'rl'lVl'WI?lA'J'I~~'I~I:i'~~'1'WA'J'I~V1'WV11'W~'eln'l:i''fJ'elnn1i'ln1tJ 
" . 

nl:i'VI'Ifl'l V02 max .,:h1~vl-':)~'Jtl7jfi!l'l:i'1'l?lb(P)tJ[YINLL~::;b(P)tlil'fJ~ LL~::;UtJ~Hn'lJ'fJt11-':) 

n~'I-':)"ll'J'I-':)1.'lJm:i'1h::;biJ'lJA'J'I~ ~~\l~ru1'W:i'::;uu'If'J1."l LL~ ::;m~VlltJL"I (cardiorespi ratory fitness) 

i [YIn m:i'1.:n'fJ'fJ n~ L'"l'lJ~'1~ (P)~ n nlV1'W~lb(P)tJ A'J'I~~'1~'I~~"ll'fJ-':)~:::1J1J1VI~ L~tJ'W~"I:::tn'el'fJ n~ L"I'W1tl~ 
n~1~Lti''el~n'l'if-.:)'':hn'lJ ~-.:),j'''I9tJ~~-':)~~~'elililnnl:i'H'el'fJn=.nL''l'lJ~-':)~1?l ~'fJ mnLYii"ll'el'l'el'fJn:nL"I'lJ 

'U • 

"ll'fJ'I ~'1 ~~,J'el (P) 1u~ 
'U 
L~'fJ (P) i liln n 'I~"ll'lJ~'1'fJ'fJ n:n L"I'Wb(P)tJ ~::;u1J1VI~ L~tJ'lJL~'fJ(P)\tl~ 

'U 
Lti''el L~'fJ~ rll'if-.:)

• 

o IV J . cv J , lev' I . I 

n'l:i''el'elnn'l~-.:)n'1tJV1LVI~'I:::~~''ll'fJ'I~~'1'fJ'ItJA'J:i'''ll'W'el~n1J~n1Yi:i''I'In'ltJ''ll'fJ-':)Ulil~:::~AA~ 

" 
1.'W!l'I:i''fJ'elnn 'I i'l mtJl'1 n Af-.:) ~~-.:)mtl A'J:i'''I :::U:i':::LiJ'lJn'l'J :::~"lln'lYi LL~:::~~:i':i'blnlYiV1'1'1 mtJ"ll'fJ'I [YI'W

" cu qJ q q 

n'fJ'W Lti'el-':) "I 'I n LLI?i~::;A'Wm:i'AUJ':::~1 !?l':lV11'el~n'lYiil-':) mtJ~LLj;J n 191'1-':) ~'W 'bl?ltJL'Wn'lJ''el'fJ nn'l'if-.:) n'ltl . " , . .

". . ' . 

LLl91~:::Af-.:) ~'J'ILL:i'nA'Jntl'WmJ''el'rmn1~'Imm1J11 t~LLn mJ''el'J~'Wi1'1n'1tJ (Warm up) LL~::: 

., 
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m:i'£J(;)LVlU~(;) (Stret~hing) 5-10 'W'lVl m~~u~'lJi'l'm'lmth,Jmn"lhu.J~'J'll-J'V'I~!ll-J".lI!l'lh'lm~ 

n!l'IJn'l:i'!l!ln n1~'1 n'l~ m:i'!lurei'IJi'l'I m ~'"l :;~'J~ L~l-Jml-J'l ruL~!l (;) lu~'I n~rnJ Lti'!l~'J'lJU~'l~ LL~:;q 

I . "', if 

"1I'J m ~l-J~ruVl.1Jij".ll!l'l L.w!l L£J!l !?l1'11 1'lJi'l'l nl~ ~'J'lJm:i'£j (;) LVlU~ (;)'"l ::"ll'J~L~ n~'ll.J L.w!l L~'IJ 

n ~1l.J L ti'!l Lb~:;b{)'IJ~(;);!llJ)~ n l:i'£J (;) 1'i'J ~'I'"l::~'J ~tJ!l'l rl'IJnl:i'U'l (;) b~ U".lI!l'l;!l!?l!lbL~!::n~'ll.Jbti'!l1~ 
" . , 

'"l1 m!'lJbU'IJ"ll'J'I n'l:i'!l!l n nl ~'I n'l~ 1-ii b'J ~IU:i':;l-Jl ru 20-30 'lJ1V1 bb!?l~IV1fu~Vl13,h~~!l!l n rh~'I . . ~ 

n1tJl-Jln!l'IJ !l1'"lu{]iWi1~hi~'I 15 'lJ1V1 nH~~'"lln{hm1ul-Jln U~:;'"lU~'JtJn1:i'~!l'IJ~~ltJ 5-10 

'IJ1VI Lti!l'l'"l1 nVl~'I nl :i'!l!l n nl~'I nlmU'IJ"ll'J'I L 'J~I~ :i'::UU !?l1'11111 tiL'IJ h'l n1t1 ~(;)m'U'V'II:;:i':;U U 

1VI~ L~~'lJnl~'Iuf'J 1'i'J L~!l ~'IJ~ ~1l1'J:;,j n ~ . '"11 n".ll ru:;!l!l n rh ~'I n'l tI ~~ n l:i'~U~(;) b~!l (;) LU~'I 
" " 

n~Il-JLti'!lbL".lI'lJLL~:;".lI1L 'lJml-J1 ru~l-Jl n n~ltJ n~ 4:-5 Lyh bn!lVl~ (;)!l'elnnl~'I n'lml'IJVlul)mm 

I?l!lU ~'IJ!l'l".ll!l'l n'l:i'''.lI EJ1 tlVI~!l (;) L~!l (;) '"l :;~'Ihi n ~U~'IJ~Un ~i'Jl.J rlU".lI1 (;) m:i'uu 1'i'J"lI!l'l n~ll.J L ti'!l 
" 

b~!lL~ L~!l(;) n~u~tr'J L'"1 vhL~ nl:i'LVI~ b~tI'lJL~!l(;)n~u~tr'JL'"1~ (;)~'Il~ ile.J~ !?l!lml-JlruL~!l (;)~!l!l n 
. " " 

" ronntr'JL'"l (Cardiac output) vl'l1~~'J'll.J~'IJ'i:'Cl~I?l~(;)~'I !l1'"1Ln(;)!l'ln1:i'~'IJ'I'I b~tI'IJ~:i''jj'::l~ ~'IU'IJ 

L'lJlJ~'I!l1~n'lnJ'fl'IJI")~I~ LU'IJ~'I~ ~'lm:i':;YhVl n ~i'lVl~'I!l!ln nli'l n1~ L~~'"1~"'IJ ~(?ltl!l!l n nl ~'I n 1 tI ..,) 'U q q 

" 3 I")f'lllU(;)I~ 
, " 

"llil(;)".lI!l'l n'l:i'!l!l n nl i'l n1 tiL'IJ~~'I!l1~ ~'Jnu'lJn'l:i'!l!l n n 1~'l WltJVlLejjn~1l.J L n!laT (?l1VI '\!1 

~(?ltl b'U'V'II::m:i'Lejj n~rm L ti'!l LL ".lI'lJLL~ ::".lI1hj'V'l~'ell.J1 rl'IJ'elri'l'll:i'n ml-J I")'ln~'fln"llil(;)L~ LVll-Jl::~l-J rlU 

~'J 1 l-J L U 'IJ!l ri Lb ~ ::~ll'l 'V'I bL'J (;) ~!l l-J 1'1~ 'fl (;)'"1 'lJrel tlill~".lI!l'l ~~'I'fl'l tI ~ 'J tI 1'J l-J i'l f01 'J 1l-J L U 'IJltll~~ 
'lI ' , . q ' " III q 

~~'I'fll~'"l::~Il-J'l:i'''tl{]u1il~'fl~.h'l~~1~~iJ'fl n~ru~ ~'I!l1EJ~hi L~~!l'fl n n li'l n1t1l-Jl n!l'IJ LL'IJ::'Il1 

'Iii"': .... a "';'1i1<V'I iI"': d' '1. 1 .,,; '" iI d' 
~VlL:i'l-J'"l'lnmn(?l'IJL:i''J L'V'I!l ~VlVI'J ~"'ILI?l'IJL'V'Il.Jl-Jln".ll'IJ LL~::LLn'J'ILL".lI'IJ Lll-J1LU1"1 L'V'I'elU:i'Vllm~'ll.JL'IJ!l 

'" .,,; iI '" a l'li1'1i1"': 'lil d' <d J 00 <V

'Cl'J'IJ'el'IJ1 (?l'J tI VII nL(;)'IJ L:i''Jl-J 1 n 3-1 (?l ~VIL 'V'/l-J"'Il'IJ'J'lJL'J ~1 ~Vll.Jl n4JJ'lJWc:l nL~ tI'I m:i''el'eln n1~'1 n1t1 

"llil(?l~~'el'l ni'IJVllt11'"1 L ti'el'l'"l1 n'"1::vh L ~~'Jll-J~'IJ~~~"IL~l.J~'Il~ 
~1V1fu m Il-JVlUn"lJ'el'l n l:i''fl'el n n'li'l n1t11.'IJ~~'I'ell~m:i'L~ ~l-J'"l1 n n'l:i''el'el n n 1 ~'I n1t1 L U11 

LL~::ri'eltl1 L~l-Jmll-JVI"rmJ'fl'ln'l:i''fl'fl nn'l~'I n1t1'elril'1~11 L(;)tli'l Ln I?l mn~'IJ".lI'el'l~'V'I"'I nL~::!l1 n1:i' 

.,,; 0 <V 'i' J<d iI . <d .1 <V iI'" 'I 
VI'elULVI'IJ'fltl 'el'el n n 1~'I nlt1 ~(;)tI'Vll-J n'lnl?l'IJ"lI'el'l"ll'V'l'"1:i'Li :i'::l-J 1 ru 70% "lI'el'l'ell?ln nlnl?l'IJVI'J b"'l 

" ~'I~(?l [~[;lnnln~'lJtr'JL'"1~'I~(;) =220 - !l1t1 (iJ)] ~(?l!?l!lrl'IJ 20-30 'lJ1Vl1'IJLL!?l~::~f'l !lth'l1:i'n 
IU q '\I III III 

[;l1l-J VII n13,,) ~1l-J1H1!l'el n rh ~'I n'ltl!?l'el L ti!l'l rl'WL~'lJl'IJ~'I 20-30 'IJ'lVl !l1'"1L~'fl!ln n'l~'I n1t1~~U 

flU n1:i'~n 1.~:i'::tI::b 'J 'Cll".l1!l'l n1 :i''el'el n nli'l n1t1 ~(?lm''Jl-J ~:i'U[;lIl-J L'J~'l~ nlV1'IJ(?lnl~ 

1l'l'J::~ ~~'I!l1t1 m:i'VI~ m~m n1:i''el!ln nl~'Inlt1 l~LLn !l1n1n~umj'IJVI{JI!ln ~~'I ~'JU ~l-J 
IlJ V.ij III III 

... 
!llm~hn~ ~'Jll.J~'WL~~I?l".llru::~n > 200/1 00 ~~~Ll-JI?l:i'tl:i''flVl ~'IJ'lf'JL"'I~utll'IJn~I'1~'Ir'IJLLN 

m n~'IJ".lI'el..:ltr'J L"'I~..:lVl'J ::hJ~~1 L~l-J'el Vl1'el~'ell nln~tI'IJ~:i''Et:: Lu'Wl; VII n~!l1 nl:i'~U'lU'eln~1 

http:hj'V'l~'ell.J1
http:n'l:i'''.lI
http:U".lI!l'l;!l!?l!lbL~!::n~'ll.Jb
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'fYelnnli,mltJ'VI"xmn'WLtJ 1~bbri b9U 'VI1'eJ m,l'W'VItheln ij'W'I'I b~iJ'WPl~'tf!.: Fl~'W1~mb~tJ'W l1'J~kl'eJ'I 

'VI{h~~ 'VI1'eJbb~'I Flll 'VIltJLIDl~lUln~1'eJ'VIltJLIDl L~'J 11'J ~~'eJ~'V'IIDl~'lIru:;'eJ'eJnnli'l nltJ~'1n~l rh~ 
nl'V1'W(;) Fl'J~'VItJ (;)'eJ'eJ n nli'l nlm1'WVl~'eJ nlDll nU t:i~'I'eJltJhi Fl'J~'eJ1UJli'i'WVl'VIi'l'eJ'eJn nl i'l nltJ 

q • 1\1 CU " 

mn'eJ'eJtll'1tJ'eJLJ 5-10 'W1VlL~'flru'VIJJn'll'eJ'Iil'1n1tJ~~~1~'I LL~!.:hJ1.JiJl~~'eJ'WLn'W111 

~~'Im£!~'J~'eJ'eJnnli'l n1tJi'J~nu~~'W 'VI1'eJ'eJ'eJn nli'ln1mtl'W'VI~ Flru!.: lDl!.:vh1~ Ln (;)Fl'Jl~ 
~'Wn~'Wl'W · L'V'I~~L'V'I~'W Lb~!.:~i'lFl~nut:i~'W~'JtJ LL~!':'eJ'eJnnli'ln1tJ~'JtJ%~(ln~'eJ'I L~'eJ~~. ~ ~ 

11l'J!.:LL'Yl~n.n'eJ'W~'eJllDl btl ~('W~!.:'VI~I'1 ~~'eJ'eJn nli'l nltJ1'V1l-l1 b'll'W ,J'J ~b~'eJtJn~h~ bif'eJ ~~rernL~U 
Ltl'W~'W bb~!': LU'Wn 1~~~1'1 Fl'Jl~l~ n~t) L'I'eJ n1 ~.'eJ'eJ n nli'l n1tJ~'IIDl!.:Ltl'W%~-n'JtJL~~~'ImtJ'eJ'fl n 

nli'ln1tJl~Ltl'Wll~!.:~l'fltll'1L'1'flLti'eJ'I bb~!.:~'Im'W ((;)~ru'J~~ru ~'lI~~ LL~!':'eJl'V'1~~ru"llU(;] mLL'V'I'YltJ, 

2552) 

n1 ~'fl'fl n nl i'l n1 tJ ~l1~!.:LtJ"Jj,r~ 1 n ~1t1'V1~ ltJ11 ~!.:n1 ~~1'VI fU'Yl nL'V'I M 'Yl n rJtJ LLL'I~l'V1fU 
. . . 

. ~ 

t:i~'I'flltJn1~'fl'flnnli'ln1tJ~l1~!.:LtJ"ll,r "''ItJ (-WUIDl n~~!':'JnhULL~!.:1htjl9J,J,r n~'YltJ'W'Yl,r, 2548)
III 'U q q q• 

1 . -n'WU'fl'l n'WLL~!.:LLn1 'lim n1 n9UU'JtJU1'1'fltll'1~'V'IUtJ'fltJ1'W~~'ImtJ L-n'W 11'J ~ L~'fltJ 

m~il'1n1tJ 11'J ~i~(;]l~~'fl Vl'fl'l~ nLtl'W~'W ~'J'W1mljmn1~L'VI~lU~nLn(;)nu~~'I'fl1tJ~'fl~L'YltJ1 
hi ri'fltJ1~'eJ'eJ n r11i'l n1tJ Fl'Jl~ L~'fl~'n'eJ'I~'eJ bb~ !.:n~l~ Lif'fllDl!.:bn ~1~ L~'Jn~l11n~ nli'l n~l~Lif'fl 
LL'lI'W'lIlreJ'eJ'Wbb~'I~N 'W'eJ nlDll nU6'1~m n1~WWln~fj'l L~tJ'WtJ'eJtJ bti'fl'lIDlID L~'eJ~~~L'VI~ b~tJ'WhJ~!.:~'J n 

~ , 
~LJ'Fl bL'Ylm.n'fl'Wbn ~~'W~l tJ b-n'W hFl11'U(;)'L~Fl,r'JLIDl Fl'Jl~ ~l'W'Yll'W'lI'eJ'Iil'1 n1tJ ~l ~'I';h1 ih9UU'JtJ 

. ~ 

n1J''eJ'eJnrhi'lWltl~e,J~'L~tJ(;]J''I~'eJ~!.:uim~1~bil'eJLL~!':~'eJU~!.:~1'Yl bL~!':J'!,:UUL'VI~b~mJL~'fl~ ';h1~ 

J'!.:uu ~1'11 'lI'eJ'I i1'1n1tJ~ n1J'vl1'11'WbL~!.:1lJ'!.:~1'W'I1'Wfl'W'fltl1'1 ~n ~'eJ'I n~1~ b;f'eJ~ LL~'I LLNIDl !.:"li'JtJ 

1'1" • I . d '1 " "'..J!:'I" d " '1 "..,." 'i' " J" '" u'fl'l n'Wn'wu'J ~ b~'fltJ l.~ bb~ !.:tJ'I-JJ'J tJu'fl'l n'WFl'J1 ~ L~'fl~'lI'fl'l'll'eJ L(;)'fl n ~'JtI l.~tJ L'U'V'I1!.:'lI'fl'Yl (;]'fl'l J'U 

JI'V1tJnil'1n1tJ b-n'W ~m'lh ~'fl~!.:'L'V'In~mVlI btl'W~'W ~'J'Wn1~L'VIm~tJ'Wb~'eJ~~t)lDld'JtJL~h'lWltJ 

~ ~~'Wbb'oi ~ 1~1Dl!.:1l-l Ln ~'eJ1 n1 J''VI-W1n ~fj'l b~tJ'W~J''tf!.: 'W'fl nlDll n.nm ~~ il'1 n1LJ~ n1 nFl~'fl'WL'VI'J'eJtl 
. ~ 

L~~'eJ"li 'JtJ vl11 ~ ~!':1JUtl'eJtJ'eJI'V11 ~LL~!.:~!.:uuiu ri 1 tJ bll'WLU'eJ'fltl 1'1 iJllJ'!':~'Yl fllll'V'1 'L~Fl~ btl ~ flU 

t:i~'I'flltJ9'1~ l~I~(lU'fl'l n'WL~ ~'JtI nl~'fl'eJ n n 1 i'l n1tJ'eJtll'1 L'I'eJ L ti'fl'l bb~!.:~~l b~~'fl 
III III q . 

2 . -n'Jt.J"ll!':~'eJFl'JI~"Jjn1~ b~'flh'ln1tJiJ n1HFl~'fl'W1'VI'J'VI1'flvl1'11'W 'fltjtJ'J!':bb~!':J'!':UU L'll'11 

~'I ~ 11 ~!.:~ 'Yl fi III 'V'I ~('W Fl 'J 1 ~ b~ 'fl ~ 'lI 'eJ'I ~'eJ L'I'eJ bb~!': bti''fl L~'fl L'll'11 tl'eJ ~ -W'fl tJ ~'I'VI1'eJ b~'fl~.Ji1 ~ 'I 

b ti'fl 'I IDll n b"ll~ ~h 'I n1tJ1~fu~1 ~'fll'V11 Hb~!':'eJ'fl n;n blDl'W'flti 1'1 britJ'I 'V'I'fl ~ n1 ~~~1'1 b"ll~~1'VIl-l'fltl b~ ~'eJ 
~ 

• 9'1vl1Hhbri.JiI~'Il~ n1~~ Fl'Wbbri b~'J nb'V'ln!.:~ len!,! b"l!~~1l-l~11~!.:~'Ylfillrm1'WnIHb~ n blJ~tJ'Wnl"l! 

http:b~'fl~.Ji
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'el'el n~V"lULL'i'l::;~l~'ellVll ~ ~') n"lI'el'l L~tJvil'11 '"l::;~'l'el~[11tJ1UL"ll'i'l~hJ1 n n1~dlmVll~~~'l';hl~ 
, 	 '" 

L"ll'i'l~L~tJ') LL ~'l LL'i'l ::;f?l1t1 L~,) nl~'el'el nrh~'l nltJ9::;~ e.J'i'l b!?ltJ (;]NVlVh1~nl~ViI'lIU'lJ'el'l L"ll'i'l~~~'W 

3 . 'll ')tJl~ ~ ~'l'elltJ ~1~I~blViI'11'Wl~ 'WIU('WL ~n::;~~'el'l6'lLL~ 'l LLN Lb'i'l::;n :i'::;'Yl'lJm::;L'U'l
CU \l q . ' . 

1J:i'::;n'el'lJ rl1.J nl~~ iJ fl'1 nlU bL~ 'l LL~'l~~l.J" nll~'1'll '"JtJU !?l'fl'ltJ.nl~Vi 1~'U"lJ'el'l (;]UL'el'liJ 1J:i'::;LtJ"ll'l1l1i'eli'l f)~ 
Lb'i'l::;1J:i'::;bVlPl"llI~~'ell1J 

4 . 'll'"JtJl~9(;]1'"l~1.J1t1 Vi11~'iJI~3.Jru~~U 'i'l!?lf)'"JI3JLf)1U!?l f)'"JI~rl'l'"J'i'll'"l ViIH~f)'"JI3.J 
J'W191U(;]'Wb'el'lbL'i'l::;~I~I~bl!?l Lb'i'l (;]'WL'el'll~'W'el n'"ll nifww'el'el n iii ~'1 nltlVl1'el b~unvh1'W~ ~'l'fl'ltJ 

q,J . ' 	 • ClJ qJ q 

Vil1~~1.J1J::;b~'elu~'11V1~1 'fl'lnlnVl'llb~U'J !?l1t1Vl~!?ll1J 9 (;]1'"l1J'i'l'el!?lL1Jf'l ~'el'lL'i'ln~!?ll~t.h~~'1~'W 

lVl~ (Tai Chi) ~191n[11~Ir.lUmn'l~1 LYi~ 'VI1'el LYi~'U'"J'W ~'"J'Wr.lULL~~'"J~tJn LYiLnnl 

lvlbnn lVl (Tai) iJml~VI~It1~11V1n.l ~'"JU ~ (Chi) 'VI~1t1~'1 ~~'1~UjIUbd'eltJl~I~'"J~rl'W9::; 
dl cv J J ~., 1.d?I %. cv (j 	 cv '" 11 ~ q• 	 'VI~1 tJ bl'l ~ 'i'l'l'Y'lUjlUVl tI'I bVl bl.J "ll'l bu'Wf)'J 1~ 'C'/~'Y'lUD"lJ'el'l f)'J 1 ~ ~ ~ ~'i'l 'Y'l 'i'l'l bL~ ::;[11'J ::;lLL'"l 'I 'VI ~'el~ 

nl :i'~tJ'W~ 1Vl~ dJU~'JUVl~'1'lJ'el'l nl fn ~lb:i'f)LLe.JU~'W ~ nl L'W!?l~191 n P1 mJ::;nl~~'el~1J'el'l rl'W(?]'"J 
. " . . 	 " 

1'W1J:i'::; bVlPl~ul~iJnl ~'el'el n nl~'1 nltl ~'JtJ m~1J n 1 Vl=B rlU9'Wbuun91'(;]~1J :i'::;~,1''W L!?ltJ b'U~I::;l'Wn~3.J . . 
'lJ'el'l ~~'l'fl'ltJLb'i'l::;l'W1J~::;LVlPl~'W1 nl~l~ f)'JI~~'W19tJl nl:i'1J n 1Vl~hJHlUnl:i''el'el n nl~'l nltJ rl'W 

'eltll'1 LL~ :i'VI'i'lltJ ViI1~~1.J~1 nl:i''el'eln iil~'1 nltJ ~'"JtJnl~1J n1Vl~n'eltlVl'i'llm1J LLl.Jl.J ~'1 LL(;]nl1il'1 rl'W 
. 	 " " 

L-WtJ'I L~ nlJ'eltJ LLl?ll~lh::;m.ll.J ~,)U'el'l ~iJ:i'::; n'ellJVI~n'eltll'1 b~ tI'J rl'W (ruJlVl1uVl f ~~~l 2547) 

(;]:i'::;Q~~')tJr5ubuU~U'el~fl.JluU'"l"UU~'el~ 5 (;]~::;Q~VI~n~'el (;]~::;Q~L~U, 1?1~::;Q~VlUl'1, 1?1~::;Q~~, 
1?1:i'::;Q'i'l~ bb~::;~~::;Q'i'l1U (f)rul?1 f)t"YlVl'l~, 2527) 1uiJ~::;bVlPl1vm~'Wu~rlUbb~:i'Vl~ltJ~'el 

nltJ'lJ1'V11~~~iJ~1ru 18 vh L!?ltl 'fl'l9~~tJ 'VI~U L~'J b~ul~t1i!?lLbiJ~'1~191mJ'JtI~ulVl~ 18 vh 

('Wn~ ~~ I?1~U, 2553) 

1Vl=B (T'ai Chi) bUUliJ LL'lJ'lJnl~'el'eln nl~'1 nlU~tJl nl~1J n~~iJ~lruLb~::;~~lfi3.Jl:i''J~ rlU 

LiJunhLl.J'lJnl~ihU(?)VlI'1:i'I'1nlmL~::;~ (;]19~~tJn~1 "mind-body therapy" ~ f)'JI~L~'J1'Wnl:i' 
" 

Lf)~'elt.\l'Ill') ~1 Lbl?l ~ :i'::t1i1.J ml~WWn 1 Unl ~1~~~'1'11ULVl mJ bvll rll.Jnl~'el'el n n 1~'1 nlU LL'lJ'lJ Lb'el L~U n 

1U:i'::~'lJiJlun~I'1 (Lan et ai, 2008) L(?)U~Vl~nn1~~lroibl.J 3 iJ1::;n1:i' t1i'ltl (bVltl3.J Li'elu~nl?1l 2544) 

1. 1Jnn'ltJ ("lJ1.J'Juvhvil'11) ~3.J'"llnnl:i'~U~~n~'el'l ~'el nl,)"lJ'~lU'e)'e)nl~n~''1LVhrl'lJ 
" 	 ,

-rl'J'l1'V1~ (-rl 'J '11u) iJ~lU b.yi1vl'l~'el'l ~'el'lI?1N bvll rl'lJ'll'J'I~Ub.yi1~'el'l~f)~ltJ b~"lJVlil'l ~'el'l (?]'JbL~::;~~'el~ 
I 	 . '" I II 

Vl9::tl'el (?]'"J 1UvllunVl~n1~ ~'el t.l'e)b"llI~'1 ~1 (?]'"J(?]'1m'l ~n~ru::;b'VIn'elui!'1 Lfh~l.JUb'"JVll ~'"JU~I~'el 
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tJ n~'W b~~"el'WlVl'J hJ~1 ~'J bb~iJ"eli-l~"el-l ~"el-lnl-l"el'fl n IMl'fl (?)b'J~1 bb~tf'JiJ'fl~'W11~ bVl~tJ (?) 1?l~\:J LA~ 
hJ l?l1~fi n~ '])1 ~ il-l iJ"el bU'Wbb-el-l ~"el~ iJ"el~~'fl~ ~"'l ~ b~ ~'fl'W '1.Vl'J 1~mh-lti~'W'J~ b~'fl-l~1 hJ 1?l1~q 

r.l~Vl'J~(?)'W1?l1L(?)tJ ~~1 b~~'fl 

2.1J n n1 ~Vl1tJb"'l (Vlltll"'l b ~1"el'fl n b ~~ mb~~tJ1'J) n'fl b1J'W~'fl-l~lrl'kJ~-l1 'Wn1 ~1J n ~'W~~~ 

~~tJn ru ~fi ~'fl n1~VlltJ1"'l b~1'fl"elnl?l1~fi~~~"ll1 ~L~~ mb~~tJ1'J Vl1"el%Vl1 tJb"'l ~'JtJYl"el-l Vl1"el% 

VlltJL"'l bb'U'U1J'WVlltJL"'l "elEil-lL(?)"elth:IVl~-lfi1~ L'W'lH1J!;1J nn1~VlltJl"'lL~1"el"eln ~'J~~ (?)~I~lb~1 bb~~ 
. 'll 

"el"elnl'Wl"'l 

3.1Jn~(;l (.,r(?)bn~1~1?l1"'l1~btJ:tJ~hJ~'JtJ~rufi~J'~) 


- 1~~'l ~~.J1filtl'Vln~'J'W"ll~'l:f'l'l nltJ Lb~!;i1n b~'Wfll~~1fh~'leJ"el'W~~1tJ:fl'lnltJ'Vln~'J'W 

~ iii .' . . It 

- tJf'U~l?llif~(?)~'WbLr.l~l~ Lun'Ul'WiJ~'J1~~"ll 1?l~'flC?lL'J~In1J'1Jn. . . 

. II· " I I 

- eJ "el'W~~1 tJ:f1-l nltJ'Vl n ~ 'J'WI'l-l bb~PIm:::"'l ~(?)tJ~lmyh "el tJ~1bVliJ "el'W,J1Y11Vl ~~'l1tlvr'J :fl'lnltJ. . . 
. . 

b~1~~~I'l ~'Jl~il~~ l?l~lh1 bb~~U"el'l n'Wfll'J!;~"llfll~1~~ n1~1J nl?l1~Vl~n n1~ff"'l!;-rl'JtJfm~1
. ', iii . 

• (?)~ tJfll~"ll"el'l h'l n1 tJ n1 m ~'VlUbbe.J'WL'U~1 ru"ll"el'l~'Wn"el~lfll'J n1J'ru~1N~~ I?l m~tJ n ~ bU'We.J~~1• 

n1l'eJni1l'1 bA'Cl1'V1~ 

i1nbA~1'Vl:n (Miracle Tai Chi)Vl1'fl nl~1Jn'1.'Vl:nL(?)tJbiJ'Wnl~VlltJ1"'l ~A(?)A'WL(?)tJ 

~ru~~ ~n i ~'W'Vlh~"el n b~I"ll"el'l ~ rl1U'Wi1 n bA~1'Vl:n LoD'Wbl?l"elf ~iltJ~!;~'U nl~ru1'Wnl~1J n'1. 'Vl~ 
• 'll 

~ln~1 14 1J 1Jn~f'lbbmn'U'fl1"'lIJ'U"el~~ b~mjm ~~"'lln~~tJnDJ'1.~~n'l 18 vil'(?)~ 1-6 

~A(?)A'W~"elvil'W'l.h~I"'lIJ'tJ"ell'JL~ Vl~'W L~'J b~'W ~'liJ"'l(?)b~'W~'fl vil'Vll-l~biJ'Wb~'fl~"llfll~ L(?)tJilnlJ'cu iii ' iii iii 

rllVl'Wtilr.l'lWJ !;n1J'Vll tJ b'"l Vll £11"'l b~1(~ )-Vll tJ1"l'fl'fl n (~) bVl.~1 ~~IVlf'U ~~ ~'fl''l n 1 J'~'Wjl'Wni ~1J n 

Lb~';h1~ ~<JJfl1Y~ bb O]'l bbJ"-:j 'flth~ LL Vl"'l1'l Vl 
. 

i'l"l1 n~n ~'J tJ (;l'Wb'U'l~'J~i'l"ll'JtJ'fll"'lIJ'Ube.JtJ bb yd1'W. 
rol'l Vlitil~Yl 'l.jlbb~ !;r.l'l Vl i C?l In ~ b~ tJ'll?l ~ 'fl (?)J'!;U!; b'J ~ 1 8 tJ (tJJ'!;~1'ru -4,500 oi'J L~'l) "l 'WLU 'W~. . . 

bb'W:fVl~IU"'l'W~'lU"l"lU'W LYln ~~'W~~11Jmu'WtlJ'::;~1 ~"llllIYl~ I?lbLr.l~1~ ~"lIlllYl nltl bb;'lLLN 

'fl~'flth'lhJ LiJ'Wfll J'::;~'fl rl'W~ LU'W~ nVl ~1'W Vl1'fl LLll bb~ LiJ'Wfl1 J'::;~'fl~'l ~~ (dJ'W~ ~'l'fllfJ'flEil'liJ 
rlDJlllYl) ~1~1nl-rl'JmVl~'fl~'lrl~'1.~iin~'JtJ ~'lmm~nn'l.J'fl1"l1J'tJ'fl~J' L~u~m rl'J~"'l::;Le.JmLYl:f• 
Pll~ I?lf~ iJtJJ'::;LtJ"ll-S~'fl~"llllIYl~ ~ LC?lUiJ nJ'::;~'U"l1 n ~~'l'fl1 tJ ~1 bU'Wrl'W~U'lhJ ~-l'fl1tJ "'l1 n m~1J n 

q cu qJ iii III q 

" " " 'fl~1?l1iJ~'J'W~'ifi1J'ru::; ~'W~~m'W'fl'flnrl1i'lnl£1i'W,Jl1'Wnr'l b'VlYl'1 [;]'lLL~L~'fl'W~nnrl~ Yl.Pl.2548 

• L(?)tJH~'fl~1 "~h1 L~ ~ '1.'Vl:n" iJmr-:j~'fl~1 rl'1J Lb~ til'l n1J''"l (?)'Vl::;biltJ'Wbrli!l'lVl~ltJ'U1nlJ' 'Vl~LiltJ'WL~ "ll~ 
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.0::::1 1I 0 Q..' .q . 0 Go' ~ IV d 'Q,.I 

/Ol(?J'Vl::;I.UtJ'Wll~':l ~1V1:i'UU:i'Wl:i' ~m\ltl'ilnn1~..:!n1tJ l:!Jtl':l'W'Vl 19 fi'W':l1A:!J 'V'u1.2549 ~1'1!n 

IA1tl..:!VI:!J1tJ m:i'fh m:!J'Vlt'~~~'W'Vl1..:!Ury ry1 L(?JtJijt)In ~tl:i':::~..:! rl(?]..:!d 

1 . l'lJ'Wn1:i'u1V11:i'~:!J'VI1tJ1'"l1~~n~tl..:! tlt'uvhn1:i'1Jn1~m:!J1:::nut)tJ U'e)ntl:i':::Lmj,r~l(;]~::; 

Yhv'hlihn(?Jtl:i':::Lmj,r~":!~(?J 
" 

'U • 

" ,
2 . n~:!JA'Wi'Wn~1..:!~'W11J'e)1tJ~1nrh 60 11 1~lAtJ'e)'e)nn1~..:!mml1J1J1'Vl~:!J1ri'e)'W 

5. /Ol (?Jtl:i':::n1tJl~'Vln A'W~"lIJl1~ Il-n..:! llN~'JtJ m:i'1J n ~'JtJ!?l'J l'e)":!'e)~.h..:!~~1 L~:!J'e)
q qq . 

1'WtJllmtT..:!1~1~t'um:i'tJ'e):!Jt'ulvi1~A'J:i' l~(;]hi~:::A'J1:!J~mtJ1:!Jv'h(;]'e)1tl ~11~1~~tl'Wm:!J~m'W 

tltlnn1~..:!mtJif9'1u'W1'Wnl:tL'Vl~(;]1..:! 1 (?]..:!U 

1 . L:i'..:!Ll:i'~LLtl~U1~l(?Jtlf ~:!Ji..:!lL(;]t)'W~ 5 1n~1A:!J ~.Pl.2547 /Ol'W~":!U/Ol/OlU'W. .. 
I II ' I ' 

2.L(?Jtl:::LlAUtJlntl~ A~U ~:!J!?l-1ll(;]t)'W~ 1 ~~Pl~mtJ'W ~.Pl.2547 /Ol'W~":!U9'1U'W 

3 . ln~iiYJ~L'W~ ~:!Ji,m(;]~'W~ 25 L:!J'l!ntJ'W ~.Pl . 2548 9'W~":!U/Ol/OlU'W. . 
' . .. ' I ~ 

4.u1,;''Vl LLA~'V'JtlfLiitJ ~1'J L~n"li'Yl~rJ'W"li' ~1n(?J (~Vl1"l1t.1) ~1~1~m:!J~1:i'1ntl'W ~:!JI1i'..:!LL(;] 

t)'W~ 1 0 ijt.l1A~ ~. Pl .2549 /Ol'W~~U/Ol/OlUt.l.. 

5.u1,;'Yl LLA~'V'J'e1fLi'1tJ ~1'J L~n"li'Yl~tJ'W"li' ~1n(?J (:!JVl1"l1t.1) ~1"l11~~:!J ~:!Ji..:!LL(;)t)'W~ 

16 ~~Vl1 A:!J ~ . Pl .2549 /Olt.l~":!U/Ol'1U'W 
. . I" I 

6 .u1,;''Vl ~~tlL'Jt.I (tl:i':::L'VlPl1'VlrJ) ~1n(?J ~1"l11L~t.I'Vlt'~~1(?JYi~1'J ~:!J~~LL(;]t)\lVl20 1n~1A:!J . . 
'V'ut2550 /Olt.l~~U/Ol'1U'W 

7.u1,;'Yl ~~tlL'J'W (tl:i':::L'VlPl1'VltJ) ~1n(?J ~1"l11:i'1"l1tl:i':::~~rl ~:!Ji~ll(;]t)'W~ 13 fi'W'J1A:!J 

'V'LPl.2550 /Ol'W~":!U/Ol/OlU'W, 
," , 

8.VllHh'W~'J'WU1~L"lI'W ~:!J~~Ll(;]t)'W~ 5 ~..:!Vl1A~ 'V'LPl.2551 /Ol'W~":!U/Ol/OlU'W
'U , 

9 . 'i::i'..:!LL:i'~L"lI'W'Vl1:i'1 llm'W(?) L.n'W'Vlt'~b1~ ~:!Ji~lL(;]:!Jn:i'1A:!J 'W .Pl.2554 ~'W~'1U'"l'"lU'W. . 
'W'e1n'"l1nU 'e11"'l1:i'~~:!J~ni ~'W'Vlfl~tln 1~ij~'J'W:h~J1Jn~tl'W1'Vl~1'Wn1:i'~n~11r.im.J~"lItl..:! 

n1:i'1l n 1 'Vl~1 'W'VI ~1tJ ~mu'W r.j'l1~:i''JU:i''J:!J A'J1l.J~lL~::;tl :i':::~um:i'f.1J1t.lm:i'll n 1 'Vl~~ ~1'W:!J1 :IJ1 Ltl'W 
. <u 

LLt.I'J'Vl1~1t.lm:i'~ (?J ~t.ln 1:i'1l nijn L~~1'Vl~ L(?Jm~1 Ltl1 n1 :i'~'e1 n n1~'1 mtJ lLuu1'Vl~ l~:!J~ L'lJ'Wn1), 

'VI1tJ1/Ol Ll~:::A'J 1~ti~ (~:!J1fi) 1oii'W~~Jl"m1t.llL~ :::n1:i''VI1tJ1/Ol'tJ1'W1 m:i'LA~'e1'W1 'VI'J A'W~~ :::~11~ 
" . . 

r;m ~tl~ A'J:i'1J nmh'l'lJ'e1tJ 1 0 L~'e)'W~'W1tl L'W :i'1:::n1:i'Vl1 tJ1~'"l:::hJ tin ~tl~Vl1 ntT..:!~1YhhJ1~ lL~::: 
• 

~ . ' . . . ~ 

ij~1'W'J'WYh~~1nmn(;]'e)n1:i'/Ol(?J~11'W·~~~'e)1rJ :!J1ut'ULL(;)tT..:!A~VI~nn1:i'1'Wn1~lln i~ 3 u:i':::m:i' . ,,4U .. . It . 
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11l1l-J'IHrnn1~'tJn'1l'el'l'el1~1~6~~u L~'J ~~U ~'el nl~'tJnn1tJ(ri~:;'lJ'JU'Vi1) 1Jnn1~~1tJ1"'l 

~~~:;n1~'tJn911l L~tJ n1~~ ~~1u'J'W'Vh~\I ~~~'El 16 'Vh~'l ~tlU'Vh'Vl1'l m'nrl~'elul~'J~~1l-J1~r:1UD'lJ1i 

1~~1tJ n ~1 n1 ~'tJ n 1 'Vl~ n 1 nrl~ 'El'Wl~~ ~U'W'J'l n~1'l ('J'l LL "1I'W/"1I1) m:;'tl'u m:; ~'U'l rl ~ 'El'l ~Lrl ~ 'J 

I')~L~'lLLNl-J1 n~'l~'W~~~:;L~l-J m~n1WW~~l-J~1tJh~:n1 LL~:;~n 1 ~iI') L~U~'l~'W 1:n%m~~1tJ1~~'JtJ
~ . ' . . 

o{i'El'l L~'El1~WW1Yi'El'l LL~:;'Vl ~'J'l'el n Lrl~'f.)'Wl~'J lu1Ul1Ii1'VlI'l L~tJ 'J fl'WLU'Wn1~Vi1'l1UU~:;~1Wi'W 

II I I II 11 

~n1~tJ n~u"1I'El'l m:; ~ n:nLm'l ~'l"'l:;'ll'JtJ1~u'elI')"1ImtJ ~'Jl~:Wln~'W U'el n"'l1 n~J'l1:n l')u11l1'll'JtJ1U 
.~ . 

n1~n1~UI')re)I?l~In1~~1tJ1~ L'U~tJ 6 rli'lI'l'elU1Y1"'l1nn1~~~~u'Vhn1~'tJn~nL~~1'Vl:n(Ul-J11'Wrli'lti' 
~tJI?l r:11h:;~'l A~~'el~'i1'l rl'Jl:W LLU~ n 1 ~3JLL~:;"h~u1"'l1~ flU n1~'tJ n ~'J:W ~\I L~:Wlh:;LtJ"lI'W1~ flU mJ n. . ~ 

re)'W1?l ntJ 1'l'el~~'l'el1 tJ'el'el n LLI'lJ'l rl'l L iJum~n1~u~~:W~1tJ1"'l~:n1 LL~:;~ nmh'liI') L"'l'W LI')tJ1:n';jfi
~ ~ q 

n1~vl1tJl~~'JtJ'Vi'el'l L'll'WL~m nun1~'tJ n~ n L~~l 'Vl:n UfUnl~~1tJ1~1~ rl'l~ ~'JtJre)l1ln n1~~1tJl~& 

, " , 
L'il~tJ 6 rlf'l~'el'W1Y1 mh'l~~1L~:W'El ~L~:;Vi 1 n1~~n't!'1~1~~~~1'el13J'elU1'lh~'el~"1I~:W~~r:1'W:;

q 

,:I1'W1~tllu,j 'a~ b'VI fi( 

lfrurul n~t~~u~'Wfi (2546)'l~vhn1~~fI't!'ILmtlUL~mJt:J~"1I'f)\lm~'tJnu1~1~h\lmtJ.. ., , 

~'JtJliJ LL'lJUU1LJ fkJ~ 'Lrl1'elfl1l~~~ ~'f)~:W1-~tlI11'Vi'Vl1\1 mtJl'W~~'l~\I'el1iJ n~:w ~'J'el~h'l LU'W~~\I'el1iJ 
.. . 

"1I'f)'l"1l:W~:W ~ ~\lreil tJ"ll:W"ll'WtJI') t'Vifl'W1'l L'Vl~1 'fl'HI1'f) Lij'f)'l9\1~tJ1')~'Vi~~ruu1 ~1'W'J'W 40 rl'W mJ'l Ltl'W 
1U'lI , qq ~ q 

2 n ~l-J ~'el n~:w rl'JU '"l:W LL~:;n~:w'Vl ~~'f)'l Ll')tJ n~:w m1J '"l:WUDU~ l?l'WI?lIl-JUn ~L~ij'el'Wri'f)'Wl~f'lJ 

L~'f) n LiJ'Wn~:w LVl'J'elUI'l n~:w'Vl ~~'f)'l'tJ nU1~1~h'l nltJ ~'JtJliJLLuUUI1J '1!~ Lrl1'f)fl'1tJ LiJ'WL'J ~1 

8 iUI')I'1-f1 ~:; 3 tJ'W ih~~n1~'Vl~~'elU~l-JntlI11'Vi'Vl1'ln1tJri'f)'L.lL~~:;wi'ln1~'VlI')~'f)'ll-J1 

LmtJuLYltJU ~~ n1~';j~tJ'Vi'lJ~1 ri'elULL~:;~~'ln1~';j9tliU~1'1-f~ 8 ~:wntlI11'Vi'Vl1'lmtJ"1I'El'ln~l-Jq 

rl'JUrll-J13JLLl'1nI?i1'lflU 'Eltl1'l~'I!tJ~1Aru'Vl'l'l~~~~~:;;U . 051un~:w'Vl~~'El'l n1~J'l'l'f)~'Jluq . CV · . q 

~1'l~iJ1 n1~;U~"U L'J~1 LL~:;~'Vi"'l~~~'l n1~L~'WL~'J 1 1l-J~ L~l'1n~1'1fl'W'eltl1\1~'I!tl~1'"''1!'Vl1'l~~ ~~ 

~:;~U .05 tJm~U~1;"ll~:W'J~n1tJ n1nm~'JLYltlU~:;~~1'ln~l-J'Vl~~'el'm~:;n~:Wrl'J'lJ'"l:W n1~J'l'l'el 
~'Jlu~1'l~iJ1 n1~;uY1"u LL~:;L'J~1~~'ln1n~'WL~'J 1 1l-J~ LLl?lnI'l1\1nU'Eltl1\1~'I!tl~1A'lJ'Vl1'l~~~~ 
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QQ,..J IV 

Yll'1~nj;lYl:i':::(?1U .05 

'tj1'WYlf ~ltJ:i':::r?lUbYi'il:i' (254 7) 1~vhm:i'~m~IV11 ,"hA'Jl~bbl1ln (?h"l"ll'el'ln1:i''tJnh~(H.J 

lYl b n n u 'W un bb ~:::1'W ttl ~ ~ r;i 'el ~ ~:i':i' n Jll Yi n 1 :i'r.lU 'el 'el n:n b"'l 'W ~ 'I 'tj (?1"l1 'el 'I ~ ~ 'I 'ell 'CJ bYi f'l VI ~ 'I 

n~~ (;]'JmJ 1 'I ~Vii1 'W n 1 :i'';jr.l~ Af'l cl'dJ'W~ ~'1'ell 'CJ bYi f'lVi ~'1"l1 'el"l'il ~:i'~ ~ ~"l 'ell 'CJ ~ 1 bJl'el bn'el'l 

r.l'lVl1'!?1~Yi:i':i'rui.r~' ~'ell'CJ 60-65 tJ ~1'W'J'W 30 A'W mJ'IbU'W 3 n~~1 ~::: 10 A'W ~'el n~~A'JU'1~ 

tl5u~n"'l1'I1l:i'tl:i':::~I1''W11l1~tln~ n~~'Vl!?1~'el"l~ 1'tJnhl'Vlbnnu'Wun bb~:::n~~Yl!?1~'el'l~ 2 
~ ~ 

'tJnhlYlbnnl'W,JlbU'W:i':::~:::b'J~112 itl(?11~1 ~::: 31''W ~'el1''Wr.l'W'Vlf Y1fi ~nf (;]'1bb(;)b'l~115.30-

16.20 'W. L!?1't.Jvh m:i'Yl ~~'a"l'Vl !?1~'au~~:i':i'f:lillYim:i'r.lU'el'a n:nb"'l'W~"l~ (?1 bb~:::'ti'I1l:i'In1:i'b~'W"lI'a'l~Yi .. . 
"'l:i'"lIru:::~n"ll'el"lf'l~~'VlV1~'el"li'l 3 n~~ n'a'Wm:i''tJn Vli"ln1:i''tJnitl!?11i~ . 6 bb~:::Vli'ln1:i''tJnitl~l~ 
.J Q.cv · I I.J: ... ~ I I I .J 
Yl 12 ~~n1:f'J"'l't.JYiU'J1 A1L'U~tI~~:i':i'Cl.nlYin1:i''''lu'a'eln'jjL'"l'W~''l~!?1:f:::VI'lI''ln~).J n~~Yl!?1~'el'lYl 1 

I .J I " I .0=4 IV 0 IV ~~.J IV I.J 

bL~:::n~~'Vl~~-'e)"l'Vl 2 Ul1lnm'l"'llnn~~mUfll~'eltll"l~'W't.J~IAruYll"l~f:lI1l'Vl:f:::iY1U .05 A1L'U~~ 
q . . .. . q Qi' . .. . 

~~:i':i'f:l.nlYi m:fr.lu'el'el n:n L"'l'W~'1~ ~ :i'~VI~'N n~iJ'Vl"'~'el'l~ 1 bL~:::n~).J'Vl !?1~'a'l~ 2 hJLLI1l n (;)1'1n'W
. '\I II II <II 

• mh'ln,r't.J~1 rlru'Vll'l~ (i ~~ :i':::r?lU .05 .nl't.Jl'Wn~lJYi'J~11"11 L'U~'t.J ~lJ nf:l.nlYi m:i'r.i1J'el'el n:n L"'l'W 
~ . 

hlLLl1lnvll'1"'l1 n ri'el'W'tJ n'elth'liJ,r~ ~1 ~ru'Vll'1~ (i ~~ :i':::r?lU .05 LL~ :::1"11 L'U~~~).J:i':i'n.nlYi n1 :i'r.l1J 
~ . . 

'el'an:nL"'l'W~'l~(?1Lb~:::'ti'I1l:i'In1:i'L~'W"lI'el'l~Yi"'l:i'"lIru:::~n .nl't.JVli'lm:i''tJnitl!?11~~ 12 n~lJYl!?1~'a'l~ 1 

riun~lJYl ~~'el'l~ 2 YiU~IJll~Vli'ln1:i''tJ nitl!?11~~ 6 1"11 L'U~~~).J:i':i'f:l.nlYi n1:i'r.lu'a'an:nb"'l'W~'1~!?1. " . 
LLl1ln (;)1 '1"'l 1 n ri'el'W'tJ n'elth'lni!tI~1 rlf:lJYll'1 ~(i ~~:i':::r?l1J .05 LL~!?1'1~1 m:i''tJ n hlJ'ltlLVi Ln n1J'W1J nLb~::: 

" 
n1:i''tJnhlJ'J't.JLVi Lnn1'W,Jln ~~ (;)'elfOl'JllJ'el "'Yl'W~J'a'l:i':::1J1Ji'J1"'l Lb~:::LVI~ L~'t.J'WL~~ 111 

f'Jl !?11Yi:f '"l ~ ~:::,r'W'VlU (2548) L~vh nl:i'~ mn ~'el'l m:f'VlN!?l'J LL~::;m:i'~~"lI'a'l~~'1'al't.J~
q CIJ cu q 

'a'elnnli'lm't.J'Jlil!?1(;)1'l1 n~lJ!?l'J'a~I'lLU'W~~'l'el1'CJL'Vl't.J mtJ:i'::;VI~I'l 60-70 tJ ~1'W'J'W 120 fOl'W 

b(?1WLU'l'a'anLU'W 4 n~~ n~~~::: 30 fOl'W L~LLri n~~L~'Wh L'Vl:n L~'W bb~::;hn~'a'annli'ln1't.J 
q ". . q 

~~n1:i'~n~IYi1J~1 L~'aYl!?1~'elum:i''Vl:i''1!?l'J~'J't.J Rhythmic weight shift test n~~~'a'elnrhi,ml't.J 

~'JtllYl:n ~m:i''Vl:f'l J?i''J~~ n~1 n~lJ~'W1 Lb~:::l~'6'l'el1Jf:l'1~'ti'l1ln n1:i'~lJ"lI'el'l n~~ !?l'J'el~I'1Yi1J~11'W·1l'J.:J 

1 iJ ~~I'WlJl n~lJhJL~'el'elnrhi'ln1't.J~'ti'I1l:i'lnl:f~lJ~'el~~::; 46 n~).Jl'Vl:nn'eil1lnn1:i'~~~'el't.J~::: 26 
q " q , 

I .c:. q IV ' iI' i.I : I iI 0 Q Go' iI iI .J iI 

n~~L!?1'W).J'al1lnm:i'~~:i''el't.J~::; 30 bL~::;n~~LI1l'W:i'I~'ell1lnn1:i'~~'W'a't.J'Vl~!?1:i''el't.J~::; 20 q , q . q 

~ ~ 'Vl N ,J"l ~ n (2548) l~vh n1:f~ n~I(:.J~ "lI'a'l n 1 :i''a'el n nl i'l n 1mb1Jul'Vl~~ n'l (;)'a 

~~nf:lJ)IYiU'el'" LL~ ::;'al nl :i'Vll't.Jl'"l ftl1J"l n 1 'W~ ~'l'el1 't.Jb:i'fOlU'tl!?1'el (?1i'WLf'elf'l n~~1 !?l'J~th'l dJ'W 
• CLJ 'lI II q q 

~~'1m't.J~ LU'Wb:fAtI'el!?1'el !?1rf'WLf'elf'l~1'w'J'W 30 :i'1't.J LLU'l'el'elmu'Wn~~'Vl(?1~'el'l LL~::;n~).JA'J1J A~ 
CUIll qq . . " q q 

http:n1:i''tJnhlJ'J't.JL
http:1bb(;)b'l~115.30
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n~~~:; 15 ntJ n~~'VlC?l~'e)'l1~fun1~'tln'e)'e)nn1i'ln1mbUu1'Vl~~n'l ~~\JC?l1tf~:; 3 I"lf'l 

dJ'W~:;tJ:;b'J~1 8 ~uC?l1tf"h n1nh:;bn'Wri'e)'Wbb~:;Vli'l b~1i'J~bunbnnJ'el'e:Jnn1i'l m~ Vli'ln1~'tl n 

8 ~u I?ntf YlU~1 n~~'Vl C?l~'e)'lJl1tJVli'l'e)'e)nn1i'l n'ltJ~ I"l:;bb'W'Wmm~Vl1tJ11Ol~1U1 mJ'e)tJ n~1ri'e)'W. 
o Q,.' I ~cv 0 Q,.' c::...c::r.. 

m~'e)'e) n m~'1mtJ 'eltJ1'1~'WtJ~1 ~ ry'Vl1'l'Ml (;I 

~'Vlfi'Jnru ~:;btJ (2549) 1~"hn'1~~m~1 n1~~~1'llUbbUUn1~'e)'e)nn1i'ln1tJ~'JtJ1iJ 

~(;)VI~'W~1V1fU~~'1'e)1t.J n~~[;]'J'e)u1'lb'Ll'W~~'l'e)1t.jbYl~VI~'l 'e)1t.jbttl~tJ 70 tJ ~1'W'J'W 17 ~'W 

'e)'e)nn1i'ln'ltJ~'JtJ1iJ~i?lVl~'W dj'W~:;tJ:;b'J~112 ~Ui?l1tf 1 ~:; 4 1''W 1 ~::: 40 'W1Yl e.J~m~~nM1 

YlU~1 Vli'l n 1 ~'Vl i?l~'el'l -er(;In n1db~'W'lJ'e)'l-X'J 110l 'lJ ru:;~n ~'J1~ cK'Wb~~ (;I LL~:; LU'e)fbsn'W~1"ll~'Wt 'W 

I .q I I ~ IV 0 Go' .c:r..c::. 
~1'l mtJ~ ~1~(;)~'l 'eltJ1'l~'WtJ~1I"lry'Vl1'l~(1j;1 

~1Ol-W b~1V1.nn~ (2549) 1~"hn1~~m~1 ~'el'l n'l~~(;J.J'W1LLUUbLi:,J'Wn'l~'el'elnn1i'lmmL1J1J• 
'Yhh1iJYl ~'el'l n :i':;~n:i':;1J'el'l~ ~ I?i'el~ ~~~(1JlTW'Vl1'1 n1tJ L~m fl1J~'lJJl1Yl'lJ'el'l ~~'lm t.jn ~~ (;]'J'el~1'1 

L U 'W ~ ~ 'I 'el1 tJ ~ 
~ 

'l L Yl ~"111 tJLL ~ :; bYl ~ VI ru'l 'e) 1 
. 

tJ 55-75 tJ ~ 1 'W 'J 'W 3 0 ~ 'W bL tJ 'I b1J'W 2 n ~ ~ ~ 'e)
IlJ I\f q <v . q ~ 

n~~m1J ~~~H~IJ ~u~:;~ 11''W~1~un &i LL~ :;n~~'Vl i?l~'e)'l1~'el'el n n1i'l n1tJ bL1J1J'Yhh liJYl~'e)'l 

m:;~m:;1J'el'lbu.wL'J~112 ~t1i?l1tf 1:~~ 3 1''W1 ~:;50 'W1Y1 t:J~n1:i'~m~1Yl1J~1 n~~t?l'J'el~1'l~ 
'el'el nIhi'l mtJ LLU1J'vi1~1Hh~ ~'el'l n:i':;~ n:i':;U'el'l ~ rh Lttl~ E1~~:i':i'(1Jl1Yl'Vl1'l n1 EI L~u'J flU ~'lJJl1Yl'lJ 'M 

. . ' ~ 

n~~'Vl i?l~'el'l~bL~ n 1?i1'lttl1Ol1 n n~~ m'!.m~ t~uri ~'J1~'el'el'WI?i'JLb~:;~~n(1Jl1Yl n1~Hm)n~ VOl'W 

tJ'W'Vl;jtT LtJ"1I-witJ~1 ~ (2549) t~v'hm:i'~nM1t:J~'lJ'el'l n'l ~'tl n1'Vl Ln n 1 'W~thmU1t-1'J1'W"1I'ili?l 

~ 2 n~~t?l'J'el~1'lLu'W~tJ'JmU1V1'J1'W~'ili?l~ 2 'el1!!1:i':;VI~1'l 44-74 tJ ~1'W'J'W 30 rl'W bi?ltJLbU'lLU'W ... q 

2 n~~ n~~~:; 15 ~'W 1~bbfi n~~~l~fun1~'tlnl'VlLnn LL~:;n~~~'J1Jrll-l bi?ltJlOl:;v'hn'l~'tlnh1bnn
q q 'II qq . 

" 3 rlf'lI?i'el~Ui?l1tf Ltl'WL'J~1 8 ~Ui?l1tf Yhn1:i't1:i':;Ln'Wri'el'WLL~:;Vli'lb~1:h~bUnLn:i'~'el'elnrl1i'ln1E1 

Vli'l n1:i''tl n 8 ~Ui?l1tf YlU~1 ~ bU'elfLsn'Wr;]n'mU~E1'WLbU~'l'el~1'lihrEl~1rlry"lJ'e)'l'eil?lnn1n~'W"lJ'e)'l 

i'JLIOl rl'J1~'Vl'W'Vl1'W"lJ'el'l n~1~Ld'el bVlmtJ i?l L"lh bL~:;1"l'J1~'U'el i?l 

Yl:i'm Yl ~nM:;~1 (2551) t~v'hn1~~nM11Jr.iElt:J~"ll'e)'lbtlnLm~ n'l~'el'eln rhi'ln1E1~'JtJ 

n1:i'~ ~ 1 ~ I?i'el n 1:i''Vl:i''l [;]'J 'lJ'el'l ~~'l 'el1 tJ ~~ rl 'J 1~ b~ tJ'lI?i'el n1:i'Vi n~~ n ~ ~ [;]'J'elU 1'l dj'W~ ~'l'el1tJ 
qJ 'U 'II q 'U 'IJ q 

'el1£J.60-74 tJ ~~t:J~m~'Vli?l~'elum:i''Vl~'lt?l'Jbi?ltJH LLU1J'Vl(;)~'el1J"lJ'el'l Berg ~ri1t'1'eltJ n~1V11'elL'Yhfl1J 
. 

50 rl:;bb'W'W ~1'W'J'W 50 rl'W bLtl'l'el'elnLU'W 2 n~~ l~bLri n~~rl'Jul"l3-J~H~IJ~U:i':;~1i'Wm~un~. q qq . 

LL~:;n~~'Vl (?1~'el'l~ b~1i'J~bunLm~m:i''el'elnri1i'l n1tJ ~'J£J~~1 ~1'Wr.i'lVl'J:;un'W "1I1"111"lh LL~:;'J'e)~ef
• 

"''' I

~U(?11tf~:; 3 rlf'l rlf'l~:; 1 i'Jb~'l LU'WL'J~1 8 ~U(?1')tf Vli'lm~'Vl(?1~'el'lYlU~1 n1:i''el'flnrl1i'ln1£J 

http:b~1V1.nn
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~,)£J nJ~~~n PI~ L,JtJn1 nrl~'fltJl,;,')"lJ])\l"lJ1 bb~:;~ n1~ci1£J b'VlJ1~-wn ~,):W~\l LUtJnJ~'tJ n~~,J1fi bb~:; 

Wd1:W~11tJn1~~ 111~1vi1'Vl1\l nJnrl~~tJliI') ~~l"JtJ'llrmLtJm ~vr~tJ1 m~'VlN ~')LtJ~~\l'fl1~Li1~itJ 
-:J1'W~~tJ ~1-:JiJ~::L'V1 PI 

Lm~tJ (Helen, 2002) 1~';hn1~~ n'!!t1 ~'fl\l ~~"lJ'fl\l n1~'fl'fln n1~\l n1tJLLtlul'Vl~ (;]'fl 

m ~'VlN ~') nJnrl~'fltJ1~I"J bV~:;n1m~I"J'" n~:WLtJ~~\l'fl1~ bY'l PI~~\l LI11£J~tjln Qlh:;~\l ~b~'fl~ n'!!t1 

~~"lJ'fl\l nJ~'fl'fl n n1~\l n 1£1 bLuu1'Vl~ (;]'fl n1~'VlN (;]1"Jn1nrl~'fltJ1~I"J bV~:;n1m~I"J'" n~:WLtJ~'l\l\l'fl1£J .. Vol • 

LY'lPI~~-l n~:W~'d'fltJ1\lLUtJ~~\l'fl1~LY'lPI~~\l'el1~ 65 tJitJhJ ~1tJl"JtJ 69 rltJ LI11£J~mnntl~'ellq!~ 
~ ~ . ~ 

Y1Wi1'WLtJ'll'd'! LL~mL~ :;"'~'!'"l1 n-wtJ 3 L~'eltJ lnu~'el:W~~n rlt''! LI11£J1i1 n~:w ~'d'eltJ 1\lH~';j InU~:;~1tjtJd3 . cu q 

'll')'!~ 111 Yl1£J"lJ'fl-l n1nnu~'el:w~iln 3 L~'eltJLi1n~:w ~1"J'elth-l'el'eln n1i\lmmbUu1'Vl~ iu ~1'lf~:;U n ~ , .. , 
.. " 

2 rlt'\l rlt''!~:; 30 tJ1~ ~~n1~~n'!!t1Y'1U~1 m~'fl'flnn1i,!nJtmuul'Vl~~~~LtJn1~vrWJtJ1n1~'VlN 

~') n1nrl~'eltJ1~') bb~ :;n1m il"J~ n~:WLtJ~ ~\l'el1tJ LY'I PI~ ~-l1~'fltJ'1\l~-W£J~1 ri'1J'Vl1\l~n~ 
'"l\l, ~tJ "ll'fl£J (Jung Hyun, Choi, 2005) 1~vl1n1~~n'!!t1~'el\l~~"lJ'el\ln1~'tJnL'Vl~(;]'fl 

~:W~Hl111Y'1'Vl1\l n1mL~::;nJ~1J'fl\l ntJn1~~:w1tJ~~\l'el1tJ n~:w I?lI"J'flth\l~1tJ')tJ 59 rltJ mJ\l LUtJn~:w 
" 'Vl111~'fl\l 29 rltJ LL~::;n~:Wrl,;)url:W 30 fltJ LI11£Jn~:W'Vl~~'fl'lvl1n1~'tJnl'Vl~ 3 rlt'\l(;]'fliU~1'lfLUtJL,;)~'1,. , 

12 iu 1111'lf vl1 n1~Ln1J~'fl:W ~ . rl1"J1:W LL~\l LLN"lJ'fl-l.. ri'fltJLL~:;~i'!n1~'Vl 111~'fl\l Y'lU~1 n ~:W'Vl 111~'fl\l ~ 
11 J.::::.. . it ~ J q .... 0 ~~.q ....Iii'" I 60' I 

n ~ 1:W L tJ'fl,J n';) rtJ"lJ 'flL"lI1 LL~::;"lI 'fl b'Vl1 L'Yi:W"ll tJ'fl£J 1\l :W'W£J ~ '1 rl '1J 'Vl1\l ~ r:1 In Lb~:;:W rl ,;)1:W 'el'fl tJln ';) bL~:; 

n1~Lrl~'fltJl~I"J~~L~:wi'Wbri'fl bm£JU L~~U nun~:wmu~:w 
L~\l "1l1\l (Yu:-Feng Chang, 2008) 1~vl1n1~~n'!!t1 ~'fl\l~~"lI'fl\ln1~'tJn1'Vl~(;]'elM~r:1111'Yi 

n1 ~vl1'11tJ"lI'fl~U'fl I11L'WL~ n~ biltJhrlV1'flU~ ~ n~:w 1?l1"J'flt!1\l Lth.lL~ n~ LUtJhrl"''flU~ 111 ~1tJ')tJ 

30 rl tJ L111 mL11 'l L U tJ 2 n ~ ~ ~ 'fl n ~:w ~'tJ n 1 'Vl ~ ~ 1 tJ I"J tJ 1 5 rl tJ LL ~ :; n ~:w rl ';) tJ rl:W 1 5 rl tJ 
.. " q " 

" " L~£Jn'~:WI?lI"J'flth\lvl1n1~'tJnl'Vl~ 3 rlt'\l(;]'fliU~1'lf rlr\l~:;40 tJ1~ LU\Jb';)~112 iU~1'lf, . 

HnJ~'tJn1'Vl~LLtJtJ 32 vh LnU~'fllq!~ri'fltJ~:w~tJn1~'tJmL~:;~i\ln1~'tJniu~1'lf~ 12 ~~n1~~m~n 

'YitJ~ 1 n~:w. 1?l1"J'fl t!1\l~1~ftJ n 1 ~1J n 1 'Vl~n n1 ~vr~tJ1 ~:w ~~r:1[)1Y'1 W)~vl1\l1tJ"lJ'fl\lU'fl ~ ~ n~ 1 . 

. " 
Yl~m1 (Pereira MM, 2008) 1~~n'!!t1~~"lJ'el\ln1~1Jn1'Vl~(;]'fln~1:WLtl'elb"'~£J~L'lhLL~:; 

n1J''VlNI?l'dltJ~~\l~\l'fl1~ n~:W~I"J'flt!1\lLUtJ~~\l'fl1~LWPl~~\l LL11\lLUtJ 2 n~:w ~'eln~:wvrnn1Yl~ 
91tJI"JtJ 38 rltJ LL~::;n~:wmurl:W 39 rltJ LI11£Jn~~Yl~~'fl\lvl1n1~1Jn1'Vl~rlf\l~::; 50 tJ1~ 3 rlr\l!?l'fl .. , 

" " 

~~n1~~n'!!t1Y'1tJ~1 n~:W'VlI11~'fl\l~ rl,)1:W bb~\lLb:i'-l"lJ'fl'! n~1:WLd''fl L~~£J~L'1i1L~:witJ 17 .83 LU'flfL~tJrA". . 

Lb~ :;rl,)1:W~1:W1~ClLtJn1 ~Yl~\l I?l,) b~:w~"tJ 26.1 0 bU'elfL~tJrA" 
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" ~bLe'I1J (Shehab M.E. ea aI., 2009) 1~~m~:t'lt:J~"1J'fl'lhJnbnnJn'lS'~'WyJn'lS'v'h'l'l'W"1J'fl..:!
'lJ 

,J'fl(;1~~ ~'flfOlruJl'l~~~ I?l bb~:;~3-Jn~Jl'l'V'in'lS'v'i1'l'l'W"1J'fl'l,J'fl(;11'W~tJ'JtJ'ei~1"11 L3-J'flf n'Cl3-J 1?l'J'fltl1'l L1J'W 
q cu . q 

~thtJ'i:S'fOl'ei~1"11 b:I-J'flf 'fl'l~S':;~~1'l 65-7:0 tJ ~1'W'J'W 40 fOl'W LLU'l bU'W 2 n~3-J 1~LLri n~3-J fOl'J1J~3-J~H 

~~ [;l [;l'l3-JU n ~ LL~ :;n~:I-J'Vl (;1~'fl'l~ L~'l~'J3-J 'i:US'LLn S'3-J~'W~ n'lS'v'h'l'l'W"1J'fl'lU'e)(1lL(;1tJ n'lS''fl'fln ihi'l n'ltJ 
. " 

LLUULL'fl'i:S'un~'Jtlil1~b~'W~'J:l-JriUn'lS''tlnn1nntl1'''l 3 fOl~'l~'fliU(;1'l,r LU'WL'J~1 2 L~'fl'W 'VIi'ln'lS' 

'Vl(;1'el'fl'l~U~'l n~3-J'Vl (;1'tl'fl'l ~ fOl ruJl'l~;~ [;lLL'el:;~3-JS'H1Jl'l~n1S'v'i'l'l'l'W"1J'fl'lU'fl (;1~~'W"'l1 n n'fl'Wn'lS' 
q ' . 

, 
..... 0 IV ..:::.~q cv 

'WtJ~1fOl'1!'Vl1'l~~[;l'VlS':;(?)U .05 

3-J'lfLVltJ:I-J (Martiem M., 2009) 1~v'i1 n'lS'~m~'l t:J'el"1J'fl'l n'lS''fl'fln ihi'l n'ltJbbUUbL'flbS'U n~'el 

S':;r?iu1"1J,r'Wl'Wb~'fl(;11'W~ ~'ltJtJ'I!l3-J (;1US':;~'l b~m.J n~3-J 1?l'J'fltl1'l bU'WL~ Pl'VI~'lm~S':;'VI~1'l 50-7011 

~'VI3-J(;1US':;~'lb~'fl'W3-J'lLL~'J 3 11 ~'l'W'J'W 62 fOl~ bbU'lLU'W 2 n~3-J ~'fl n~3-Jm1JfOl:I-J~H;~[;luS':;~1tJ'W
. . " q q 

[;l13-JUn~ bL~:;n~3-J'Vl(?)'tl'el'l~'fl'elnihi'ln'ltJbLUULb'flhun~'JtJn'lS',j'W4'mm'W b'J'el'l 25 'W1Vl4 fOlf..:!• 
~'eliU(;1'lv1 LU'Wb'J'el'l 12 iU(;11i 'VI~'ln'lS''Vl(;1~'fl'l~U~'l n~3-J'Vl(;1~'fl'l~'el'flnrhi'ln'ltJbbUUbL'elbS'un 
""" ... ~ """ ~.. 'i''' .... dI, 'i'. I'i'. 1 """ ,
3-JS':;(;1UfOl'flb~~L[;l'fl~'el~~'J3-J ~[;lm~b'l!'fl ~~(;1 bL'el:;~~'JL(;1'W"1I[;l ~'el ~Ubu~[;l'W ~(;1'el'l"'l'lnn'fl'Wn'l~'Vl(;1'el'el'l 

LL~:;~~:;~u1[J L(;1'W;~"t~LULU~~'WL~3-J~'W'eltl'l'l~-Wtl~'l ~C1J'Vl'l'l~~ ~ 

... ... cv 
n'i'el 'U bb'tJ 'J 1"1 WI"ll 'el.:J.:J1'tJ 'J"'l tI 

"'l'l mJ '1! ~'l fOl 'J 'l3-J L~ 'fl3-JU ~:;~ 'Vl flJl 'l WlJ'fl'l ~:;UU ~'l..:! 11'tJ~'l'l n1tJ"1J'fl'l ~ ~'l'fl'l~b(;1t1 L'U~ '):; 

'eltl'l'l~'l~:;uu n11'V1'ltl1"'l bL~:;1'VI'el L~t1'W fOl'J'l3-J~U'fl(;1 ~4't1~'l~'W1"'l"'l:;~~'l:t'l~1 n'l ~1J nih1 L~'el1'Vl; 

u1:;~n [;] "'l:;~~bU'lhm~l-J~"1J~3-J~~(lu:;~'lU~'l'l1 U'el:;L~l-J,j:i':;~'VlflJl1~"1J'fl'l ~:;uu'VI1tJ1"'l :i':;uu 

1'V1~L~t1'WL~~I?l1~'VI1'flhJ'flr.h'lh (~LL~w.Jij~ 1 ) 
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IV 

~~'l1:n£J 

('fl1U 60 tJ ~'WhJ)• 

.J 
m1~ ~~'a~'1J'tl'l S-::;1J1J 

(;]1'l.,1'Wi1'ln1U 

tJS'::;ihlfi111~ n1~Vi1'l'1'W 


'1J'fl'lS'::;1J1J(;]1'l.,1'Wh..:jn1U~(?)~..:j 


I 

! 1 


~'1J~~~J'f:l'W::;~ (?)~'l 

IV J 
- n~1~L'W'a 

- ~::;1J1J,\,nU1iOiLL~::;n1J' 

LL~ n btJ~U'Wn1"l1'fl'fl n:n biOi'W 

- "',)1~iOitJ'a(?)• 

t 
I 



• • 

..::Ii 
'U'Vl'VI 3 

n1!i'~~tJ bi~'l e-J~"1J~'l n1!i''tl n~!i'1 L~~1Vl~U!i':;tJ n i?l~n ~~~"1J~~nr;l'W:;l'W~~'l~ltJ Lu'Wnl!i' 
q q q,J '\I q 

~~m~'lVlVl~~'l (Experimental research design) nrj!?l'lU!i':;~'lr-1L~~~m~Ie-J~"1J~'ln1!i'1Jn~!i',)L~~ 

1Vl~U!i':;~n i?l~n ~~~"1J~~!i'!i'r;l'W:;1'W~{Q'l~-lm~ bb~:;b~~bmtJubYltJu e-J~"1J~'ln1!i''tl n~!i'1 L~ ~1Vl 
, 	 ~ 

~u!i':::tJni?lnum!i''tlnl'Vl~Yln~~~"1J~~!i'!i'r;l'W:;1uli~'l~ltJ i'W!?l'tl'Wmrih~~tJl~~,)'Wn1!i'!?l!i',)9~9,)!i'ru1q 	 q ~q) III It 

91tJfi!i'!i'l-Jn1!i'~~tJ1'W1"l'W n~~~~~mu'W1V1~ 1 '1Yl''I~-lnmrl-JW1';j'VlmitJ LVltJn':jfi~1bU'Wm!i' 

,j~"lf1n'i 

~~'l~,)~ bVHaj~{Q'l m~!i':;~~'1~ 60 - 69 U 

. n~l-J(;]')~fJ'I'l ~~ 'tl'l~')~~m~~-l'tl1tJ bYiM~~'l 'tl'l~!i':;~~'I'l 60 - 69 tJ ~L~'It,)l-JnlOJn!i'!i'l-J 

ru ~'WtJ~'l b~1l-J Lb'~:;vr[PJ,J'W'I~"1JIl'lYi bb~ :::~l-J!i'!i'r;lIl'lYi ~~'l'tl'ltJ n!i'l-JYi~ ~n~'Ibb~:;hJ1~'tl'tlnihi-l n'itJ 

~~,)b~l-J'tl ~'I'W,)'W 52 I"I'W bbU'lm~'I~~I"I!i'LVltJ':jfim!i'~l-J'tlfJ'I'l~'ItJ (Simple random sampling) 

'tl'tlnLU'W 3 n~l-J l~bbri n~~I"I,)ul"I~ ~1'W,)'W 131"1'Wn~l-J1Vl~ ~'I'W,)'W 16 I"I'W bb~:;n~l-J~!i'1b~~lVl:n
q q q 'II q 

I ~ .. . . 

'lJ!i':::tJni?l ~'I'W,)'W 23 I"I'W b;J'tlb~~9~'Wm!i'VlVl~'tl'liln'l!i'''1J1V1~'ItJhJ''1J'tl'ln~~(;],)'tlfJ'I'l ~'I'W,)'W 12 rl'W 

bti'tl'lIOJ'I nhJ~'Il-J ') !i'r;lI"l')U'1l-J n'i !i'Ll~u'i!?l'W1'W~';j !?lLl!i':::~ 'Irj'Wbb~:::m !i'fuLl!i':::Vl'l'WmV1,)!i'[;l'll-J~~~r.rtJ 

bb'W:::U'll~ !7l'lJ'W~'lm~'tln~~(;],)'tlfJ'I'lb~'It,)~lbrl!i''lm!i'~,)'W,)'W 40 I"I'W !7l'ltl. 
. ,, .. 	 . . 

n~l-J'Vl 1 	 l~l~fu n 'I!i''tl n bb~ :::1~ iln IOJ n !i'!i'~1V11 LVltJ dJ'Wn~ ~'tl') ~ 'I ~ ~rJ!i'9:; rJ'l • 
~'I!i''l~';j[;l ~iln9m!i'l-Jm!i''tl'tlnihi'lmmbU'lJm~Lln~~brltJ';h LVltJ'tl'tln 

. I . 	 I 

n'l i'l n'l tJ hhn 'W 2 i') Ll-J 'l11l'tl ill VI 'I t.f bb~:;bU'W n 'I !i''tl'tl n n 'I i\l n'ltJYil~ 

II I II • , .d 
n~l-J'Vl 2 	 'tlnLunbn!i'~1'Vl:n I"If\l~::: 1 i,)L~\l 3 rlf'l~'tliLlVl'lt.f ~'I'W,)'W 15 rl'W• 

~ 	 ~ , .d 	 , 
n~l-J'Vl 3 	 'tlnLU!i'bbm~~!i''Ib~~lVl~Ll!i':::~ni?lrJf'l~:;1 i,)L~'l 3 rJf-l~'tliuVl'lt.f 

~'I'W,)'W 13 rJ'W 



• • 
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, tI cV i-' .t::Cru~ 
bmkl'Vln1'af1l(;lb"l.l1 :J.J(;l.,:jlJ 

1. ~ ~'1JJ)1~ bb~-:J bbNUn fillOl1 n hflm'tl'tl1 n1 :i'~VhHfbJ~'f'tl~~IOl:;'tl'tln n1~-:J n1£J 

b(i)tJU:i':;b3:i'Wbb1J1J~'tl1J m~U:i':;~~'1JJ)1~ b~'tln1:i''tl'tl n n1~-:Jn1£J (Physical Activity Readiness 

Question naire; PAR-Q) ~b~1 :h~ljroltJ ~'tl-:J (?l'tl1J~1 "hlbr1£J" 'V1 n~'tl~'IIOl:;ti'tl~1 ~1'Wbn ru.n 
'IJ • 

2. WJ1~C;)'Wb~;r~(?l1'W"lJru:;~n~1n~1 140/90 3:i~~b~(?l:i'U:i''tl'V1 

3. ~W.l1~~~r1:i'LIOl b~1:f'J~L'Wn1:i'ljroltJ Lb~:;~'W~vh n1:i'~-:J~1tJn'tl~'tlL'W1u~'WtJ'tl~ b~1:f'J~ 

0' v ",,"vel' 
bnru'Vln1'af1l(;l'fl'fln :J.J1Pl-.31.1 

1. bn~ b'l-lIPJ~~ljltJ~';h1i1hJ~1~1:i'm~1:f'J~ n1:i'ljrol£J [;J'tl1u1~ b-rl'Wbn~n1:i'1J1 ~b~uIOl1n 
'tlU'ib'l-l(?l ~'tl1n1:i'b~ulhtJ bU'W~'W 

~ 9 .... v 
"l.I'lJ 1PI'fl'lJ n1'ai"l m3-1'l~~ 

n1:i'ljrolUl1 bb~-:J bU'W 2 .ff'W[;l'tl'W ~'1ti' 

.f'lJIPI'fl'lJ~ 1 ~~1'1LU:i'bbn:i'~ n1:i'~nijn b~~1'V1~U:i':;tJ.n!?l . 

~tj[;l()U:i':;~'1 r1b~'El,J1'vh n1:i'~n3:i:i''l b~~1'V1~~ ~ ~ ~'WL~tJ'El11Ol1:i'~~~ P1'n i ~'W'V1fL~'Eln. . . 

• I'" J ~ '" ... '" al al ... d'
~lu:i'U~ ~'1 ~'I-Ib'l-l~I:;~~nUe;l~'1'tl1~ :i'1tJ~:;b'tltJ(i)~~-:J'W 

1. 'V1U'V1'J'Wb!l n~lrbb~:;~mn bb'W'J ~ ~ L~ tJ'J n U m :i'!l!ln n 1~'1mtJ b~ 'tl~ '1JJ)1~~ 1'1-1fu~ ~-:J'tl1tJ 
It <u cu It 

bb~:;mffi'tlnn1~'1mtJ~'JtJm:i'~ n1'V1~ bb~:;3:i:i'1 b~~1'V1~ 

2. ufuu:i''1 bUmn:i'~ n1 :i'~n3:i:i'1 b~~1'V1~1i1 b'1-1 ~ 'l:;~ ~ nu ~~'I'tl1tJ L~tJ1~ufuvh1i1~ n1:i' 
It qJ cu It 

br1 ~ !l'W1WJ~~1 ti~ 'W'J ~ [;J!l bti!l'lbb~ :;1~tJ fu~ ~u 1-:Jvh ~'el'W(?l:i'1 tJ [;J'tl ~ ~'1 !l1tJ!l!l n H(i)'W1?l1
It . cu cu II. 


I I ' II I 


tJ:i':;n!lU n1:i'1J m Yi'El bU'Wn1:i'n1'1-1'W~~ ~'I-I1£J1'"lYl~ nbb~:;tJ1'J b'U~tJ 6 flf'l[;J!l'W1~ m.h'l~ii1b~~!l 
" i'W(?l!l'Wn1:i'!l!lnn1~'1n1tJ u:i':;n!lu~'JtJ -rl'J'I!lUre)'Wi1'1n1tJ 10 'W1~ -rl'J'l!l!lnnli'lmtJ 40 'W1~• 

,.J I ' '" J al 

bb~:;·jJ'J'Ii:J!l'Wr1~1tJn~1~b'W!l 10 'W1'V1 

3. ,J1bU:i'bbn:i'~n1:i'1Jn3:i:i'1L~~1'V1~tJ:i':;tJn(?l1tJ1i1~'V1r'1flru'JW191'W'J'W 5 vh'W 1~Lbri :i'M. 
. . It III It It 

~:i'. ()'W!l~'J'I~ n~MrubYi"llf :i'PL~:i'.~~1?l:i'1 ~fl'Wfi'V1fVi~ :i'P1.~:i' . ~1~~J)1J):i'ru i:Jfil.'W~ . ~~bntJ:i'~ 
bb~'Irj~'W1hlOl,J bb~:;'W1'1~1'J-n"lln1~:i' ~vln';b~ntJ:i'~~ ~1Ol1:i'ru1 .fl'll~ b'\-I~1:;~~ bL~:;VI1 c;)"lIU 

. ' . 
fl'J1 ~~!l (i) fl~!l'l1i1 bU'WZtJ bLUU n 1 :i'!l!l n n1~'1 n'ltJ ~ b'I-I~1 :;~~ ~1'1-1hl ~~'1'tl1~ 

4. tJfuur'lhJ:i'bbn:i'~n1:i'~n3:i':i'1 b~~1'V1~tJ:i':;tJ n!?l(?l1~ ~1Lb'W:;,J1"lJ!l'l ~'V1N fl ru'l W1 
It . . It \J . q "I 

. . .' 

5. ,J1LtJibLn:i'~n1:i'~n3:i:i'1 L~~l'V1~tl:i':;tJ n(?l1tl1~1'Wn1:i'~nM1ljroltJ 
. . ' 

http:bmkl'Vln1'af1l(;lb"l.l1
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~lnl~~ntJL~n!lU~'l~~lnl1~nU1~n~U~1~ ~1n1~~mh:;ntlu~?tJ 

~1n1~!lu~'Whml~ 16 ~1~1!lu~'Wh.:ml~ 25 ~1 ~lm~tlu~'Wh'lmtJ 16 ~1 

~lm~~nii~IL~~1'V1:n 16 ~1~lmEJu1~11~~tJJ1ru 'J!1fI 18 ~1 ~1n11~nii~IL~~1'V1~ 16 ~1 

LIfI~~nl~f'1~IEJ~'Wil'1nIUL'W~'l'l f"I~ltJ~'Wil'1mtJ~'lUm~L~'W91'W'lU 2 'llifl 

Y11~'lJtl'ln11~n 5-10 'W1Vi~1~~I~~'Whml~ 8 vh 

~lm~~n~~n~ru~L~'WtK'Iii' ~1n11~n~~n~ru:;L~'W~-lii'- m~Lf'1~!l'W1~'l~J!l'lLL~J'WLU'W 
.IV '1..... .01 1 J" - ~'i'V11'1~~~'W:f'Wl.J1L~lJ LIfIEJLlJ'W - u1U'V11 mmlnf"l~'fJU 'v1'l'Vl'lJl~n~ru~L~'WL~'1LU'W'l'ln~~~1tl ... .. .J'.. I' 

n~Il.JL'Wtl'v1'Wl'lJl ~:; ,~n Ltl'l ~l.J'W1~ l1l'mCtJ'Il.Jln:f'W u~:;1~f'1N'l'ln~~ 

~11~~ f'l'fJ LL~:;~tl~t)lJ11'11 , ~1fIU1'1~I~ LU'Wtl'WtJlnEJ lJ1t)L~~LLtl~LL~~~~U~~'1"lnl1il~1 

dJ1.I'Vh~i'1f'1'lIl.Jf'l~'fJ'ILLf'l~'ltl1"116~~'WL~'l L~'WLL~~"ln ~1~1 ~~'1t11~'fl'fln 

m'~iUm:;L~'1 - i'1m1Lf'1~tl'W1~'l'lJtl'l LL'lJ'Wl\JU1'1~1"1~6"I'1ml'1Lt'i~ (~I'1t)'1"ln 

vilLu'W~n~ru:;L~'W(llN- i:imnf'1~'fl'W1'v1'l'lJ'fl'l LL'lJ'WL'WU1'1~~!lm~U1~1~~~tJJ1iwL~!l 
... .} .. 

~ILuu~n~ru:;L~'WtJlN~'lJIl1~ : L'Vlm.J Ltl~'W'W~l.JI1I) 

LV'l~'1tl1:;ntlUmL~nL~~'1tl~:;n'fJ1Jn1L~nL~~'1tl~:;ntlum~~n 

lfI'WtJl1~1~~I'v1funl'J~nl1nL~~1'VlV'l'W11I1~1~~I'v1fum~7Jni111L~~1'VllfI'WtJl1tl~:;ntlUnl~i'1nl~nl~'W1fl 

:n 16 vh LLvl'l~"'W~11mJ~I'v1fum~ =n 16 vii LLI1l-:J:n'W~11'v1lJ~I'v1fum~4''1'v1'l:;n11~IEJ1''L~h- ~'fJn 

~niiJ1L~~1'Vl~Llflm'il~I:; ~'1LLlJ1'1 1Jnii~IL~~1'Vl=nLlflm'il~I:; ~'HLvl'l'v11tJL"Lih - ~ 
~ 

LlfltJ'fll"lI~6'llti LL'1lL~'l LN~EJ\JLIfIEJ'fJIr.11~6~'fl LL'1lL~'l LN~tJ'W 

Mf'ltl:;mnL~~-:JIfI'WtJ1~\Jfll'i'1tl:;mnL~~'1~\J~~'W 

L~U'l ~ LL'Vl'Wn1~~IUl"L~1L~El'l ~ LL'Vl'Wnl~'v11EJ1" L~1 

L~tJ-:J ~ LL'Vl'Wn1~'v11~1"l'fl'flnL~tJ'I ~ LL'Vl'Wm~'v11tJl"t)'fJn 
'lI~ 

ml'v11UL"lnl1'v11UL"m~tnUL" 

i'1m1ril'v1'Wlflm~'v11EJ1"ltJ11l.Ji'1m1nl'v1\J(;Im1'v11~L"ltJ11~i'1nl~ril'v1'W(;\m~'v11UL"11I1l.J 
v .. 'i''' ~ J ..

4''1'v1'l:;(;I'WtJ11tJ~:;n~u L(;Iui'1m1 4'-:JWJ~V'l\JtJ11 Lv1tli'1m1'v11iJl"l~~n"-:J'v1'l:;(;I'WI?1~ ,(;I~l.Jm1'v11U ,"'Vl~n 

" LL~:;m'l L'il~~ 6 f"If'lrn'fl'WIVi 'fJih-:JlL~~m'l L'il~tJ 6 f'1f'lI1lt)'W1Vi 1"']'v11Ul"L'il~U 8-10 f"If'lvltl'W1Vi 1"'] 

~~IL~l.Jt) 
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.if'W (Wfl'W.v12 WlJ'~n')j''l e.J~"lJ'e)~WlJ''tJnl3n L~~1Yl~UJ':;~n l1l~iJ l?l~~l-J J'J'tlll'l'V'lYl'l,m'lmL~:;. , : ~ 

<v~ <V"I "" "I" ,-=I -=I<vJ
J':;i?lU b"lJl-J'W b'WL~'e)i?l b'W~~'lm~ J''l~~:;b'e)~i?ll-Ji?l'l'W 

1. ;1'l n'lJ'~(;1 L~'e)n n~l-J'e)'l~'l~~flJ'~iJ flru~l-JUl1 (;]'ll-J Ln ru,,~ ih'VI'Wi?lLL~:;;1'l WlJ'~l-J b;'l" , 
n~l-JYli?l~'e)'l 3 n~l-J U1Lbri n~l-Jfl'JUfll-J n~l-J1Yl~ bb~:;n~l-Jl3J'1b~~1Yl~uJ':;~nl1l

q q q q q q q 

. ., 
2. n~l-J~'Jmh'l"r1'l 3 n~l-J1~~UWlJ'Yli?l~'e)'J~'n~l-JJ'J'tl'W:; WlJ'YlJ''l~'J ri'e)'WWlJ'Yli?l~'e)'l, , , 

2, 1 ~i?l bU'e)fLoD'Wm"lJaT'Wb'W:h'l Wl~ bi?l~b~~fiWlJ'~i?l'e)'l ~uJ':;n'e)U"lJ'e)'l:h'lWl~'"1'l nWlJ' 

~'l'WYl'l'W1~yh (Bioelectrical Impedance Analysis)(Joanna Karolkiewicz, 2007) ~'Jmfli'e)'l 

Bioelectrical impedance analyzer ~i1'e)1Ub'e)~LU6J! t'W ~'WU'e)~"220 (Biospace Inbody 220) 

'"1'l nUJ':;LYl P1 bWlVl ~ iJw\,bmu'WLU'e)fLoD'Wl1l 

<va" d' ..,j ~ 'i' "I" '.~2,2 'J i?l fl'J 'll-J bb"lJ'l LbJ''l''lJ'e)'l n~'ll-J b'W'e) bbUU bfl~'e)'W b'VI'J bi?l ~ b"ll'VI'l fl'lu J'l-J'l ru~'l ~ i?l"lJ'e)'l" . 
bbJ''l~'l'W~~'ll-J'lJ'f:l;1'l1~'e)~'l'l~l-J'Jn111 flf'lb'Wvhl?i'l'l1 (1 RM: Repetition Maximum Isotonic Test) 

" ..,j .~. <va" d'0 <V 

(Herriott, M. Tel at, 2004) i?l'JmflJ''e)'ln'l'\,1'Wi?l'W'l'VI'Wmi?lfl'J'll-Jbb''lJ'lbbN''lJ'e)'ln~'ll-Jb'W'e) (Weight 

machine) ~~'e) bYlflb'W~l-J (Technogym) IOl1nUJ':;bYlPl~(;]'l~ iJww'Jmu'Wnt~n~l-Jl?l'e)tf'l'VIun~'J 

1~ bbri ~i?lfl'J1l-J bbo]'l bbJ''l''lJ'e)'ln~'ll-J bti''e)~'WLb''lJ'W~1'W'VIib ~'Jmh'l'e)Vlib LL"lJ'W (Biceps curl) ~i?lfl'J1l-J 
" 

bbo]'l bLN"lJ'e)'l n~'ll-J Lil'e)~'WLb"lJ'W~'l'W'VIi'l ~'J~vh LVlrl~i?lbb"lJ'W (Triceps extension) ~i?lfl'J1l-J Lbo]'l bbN 

" d'" " "" , -=I <v'.." d'"lJ'e)'l n~'ll-J b'W'e) (;]'W"lJ'l i?l'l'W'VI'W'l i?l'J~Yl 'l b 'VI~~ i?l"lJ1 (Leg press) bb~:;'J i?lf1'J1l-J bb"lJ'l bLJ''l''lJ'e)'l n~1l-J b'W'e) 
!.t !.I cv 2.1 I . 

(;]'W"lJ'li?l1'WVI~'li?l'J~Yl'l'l'e)"lJ'l (Leg curl) 

2.3 ii?lI")'J'll-Jtl'e)'W~'J bi?l~H~fi;i'l'l'e)~'J1u~h'W'V!'ib (Sit and reach test) 

(MariekeJ.G. et ai, 2002) m~'e) Ylbflbfl (TKK) IOl'lnUJ':;LYlPlc1l~'W nWW'JmU'WL6J!'W~Ll-J(;]J' 
2.4 rri?l~l-JJ'J'tlll'l'V'lWlJ'Yl'l'l1'W"lJ'e)'lU'e)i?l (Lung function) bi?l~HLfl1'e)'ltj'i?lrl'J1l-J~U'e)i?l 

(spirometer) (Wan~An Lu and Cheng-Deng Kuo, 2006) ~~'e)~1uh"r1"ll (Spirotouch) IOl'ln 

UJ':;LYlPl~VI~3'ml-J1Wl n'Vl'w'Jmu'Wl3~~~(;]J' 1~LLri fl'J1l-J~U'e)i?l (Force Vital Capacity: FVC) Lb~:; 

ml-J'l!?lJ''VI1~b'"1'e)'e)n1'W 1 ~'W1Yl (Forced Expiratory Volume in One second: FEV1) 

2.5 ~i?l~l-Jntl1l1'V'1WlJ'91J'e)'e)n~L'"1'W~'l~i?l bi?l~Vii~fibl-J~~1~i?l Ul6J! (Modified Bruce 
, 

iI ~..::::.. ~ CD' 

protocol) (Ayaz A, and Khalid A K, 2006) i?l 'J ~ L fl J' 'e)'l 'J Lfl J'1:; 'VI LL n ~ (Portable 
, 

Q!,I ~"trl a tr,q,c:,l

cardiopulmonary gas exchange system) ~'v1'e) fl'e)nYln6J! ~'W Ll-JYl'lLLl-Jn6J! YlJ'U LUJ'Yl U'l~ bUJ'Yl 

(Cortex t'W Metamax 3B Breath by breath) '"11nUJ':;LYlPlm'e)J'l-JtJ iJ'VI'w'Jmu'W 3:l~~~(;]J'l?l'e) 

nt~n~l-JI?i'e)'W1Yl 
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, 
CV Q.<I' IQ,oIQi.' I CV ' Q,;' • 

- 'd(;)n"1J''VlJ'-.:JIWJ''lJru::::'el~mJ'Vl(;)'dtILL~'W'd(;)mJ''VlNIWJ (Balance Plate) (Caterino, 

J.M, 2009) ~~'el LU'elfL'Vl1"l (Bertec) '"l1m.h::::L'VlP\~Vlf~'elLJ.r~'m L(;)U m~~'Wu'W~'W~UULL~::::~'WU'W 
dJl 

~'W~n 1"l(1'l2-J~ (;)Vltl'W. nWW'dU LU'WLU'elfL:.['W1'l. . 
- rf(;)n1~'Vl~-.:JIK~"lJru::::L~~'el'W~L(;)uHfjfilmr'ei'Ym'el'W(;)1n (Time up & Go test) 

(Solveig A Arnadotitr, 2000) 

3. n~2-J1Jnl'Vl<n LL~::::n~~itJn~~1L~~1'Vl<nlh::::tJnl'l~n'el'tlnn'ur-.:Jn1mU'WL'd~1 12 iU(;)1~ 
ii ' " I 

iU(;)1~~:::: 3 ~f-.:J ~f-.:J~:::: 1 i'JL2-J-.:J ru ~'WmVlU1p\1~!;Jfn1~n'ri1LL~::::n1J''el'elnn1~-.:Jn1tJ ~1,rn 

fj'VltJ1P\1~!;Jfn1J'n'ri1 nJ'UVi~~m~n l,h'Wn~2-Jr1'Ju~2-JH~fj!;JU:i'::::~1rf'W!;J12-JUn~ 

4. n~2-JIK'd'eltl1-.:Ji-.:J 3 n~2-Jl~fun1~Y1(;)~'elU~"lJ~2-J:i'~{l'W:::: n1J''VlNIK'd LL~::::L'"l1::::L~'el(;)L~'tl 
~ ~ 

t~nlu!;JJ''d'"lVl1~::::~ul''lJ~'Wl'WL~'el(;)~-.:J~'el 2 ~n~f-.:J 111UVI~'IL~~'"l~'Wn1~'Vl(;)~'el-.:J 

1.1 LLUU~'elUm2-JuJ'::::~~"lJ111'Yii'd1tJ 

1.2 LLUUtJJ'::::Lij'W~'J12-J'Yi~'el2-Jri'el'W'el'eln rh~'In1tJ 
i , 

2. brl1'el-.:J~'el~L~1'Wn1J''Vl(;)~'el-.:J 


btJnLm2-Jn1J'~nlVl~ (111rl~'W'Jn 'U) . 


n1~~n'"l::::uJ'::::n'elU~'Ju'VhVl1-.:Jn1tJ1J1V11J'~2-JU~1ru ~1'W'J'W 18 vh 21(;) 'el1~1~~rlJ''"l:::: 


1~funlJ'~'el'WLL~::::(;)bL~vi1Vl1'1 n1J'~n L(;)tJ rlru~'YiJ'J'ru L~ P\ bnm~2-J-.:J rltl ~nuJ'::::~u ntJ'ru1'WmJ'~ n 
IlJ qq. ~ 

~ "',
n1tJu1V11~~~tJnru2-J1dJ'WL'd~1 10 V~1'W'J'W 3 rlf'l~'eliU(;)11X (rlf-.:J~:::: 1 i'JL2-J-.:J) 

LtJnbm2-JmJ'~ nijJ'1L~~l'Vl~uJ':::un~ (111 rle.J'W'Jn 6Jl). . . 
n1~~n'"l ~u;:::n'eltl~'JuvilVl1-.:J n1 ~1JnSh1 L~~lVl~UJ'::::un(;] 16 vi1 LL~ ::::LtJ'Wn1:i'1J nn1:i' . . 

.,,, "cl" 4,.., .d ~ ~ "" ~ cI 'I" cI.1 d.J 'I
VlltJ ~'"l (;)'JUVl'el-.:J 'Vl6Jl1 LL~:::~ m'J 2-J nUn1~Lrl'tl'el'W ~VI'J"lJ'el'l ~'Vl"ll ~(;)tJ2-J n1 J' ~6Jl (;)u!;JJ'LJ:i'::::ntlUL'Yi'elvlJ'JU ~U 

n1J'n1V1U(;)'ei!;JnmJ'Vl1UL'"l L'U~U 6 rlf-.:J~'el'W1~ 'el1~1~~rlJ''"l:::1~ftlnlJ'~'elULL~::::~LL~vi1Vl1-.:Jm~ 

. r ~ 

1Jn L(;)Urlru~2-J~n~ ~'W'VlfLtl'eln ~~J71~ULunbm'2-Jn1:i'1JnijnL~~l'Vl~ ~1U'JU 3 rlf'l~'eliu(;),l~
~ 

(rli-.:J~:::: 1 .r'dL2-J-.:J) 

.d .,. cl., "''I a " 
3 . Lf)~'el-.:J2-J'el'Vl ~6Jl ~'Wn1~LntlJ''JU~'J2-J''lJ'el~~ 

1. b~i'el-.:J~'eln1J'!;J~'d'"lf1-.:Jn1tJi'Jlu 
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- bfli'El'li~ wn~~Ub~ii (Fl bb~:::'el(Fl~1 n1 n~u"lJ'El'li'Jb'"l"lJ ru:::~nbbUU~~ L91'El~ 
~~'El 'fl'El~~'El'W iu b'fl~~b~~-1 (Omron: SEM-1 model) '"l1mJ~::;bVlfl~UU

q ". ., q 

, 
"" "" 2. bA~'fl'l~'fln1~Vl~~'flU~"lJ~mnlU::;• 

- bfli'El'li~'El'l~'iJ~::;n'Elu"lJ'fl'li1'1n1tl (Bioelectrical impedance analyzer) 

~~'El LUb'eHH'iJ'1l tu :SuU'Eli 220 (Biospacelnbody 220) '"l1m.h::;L'VIPlbn1'v'~ 
d ov " g,. J d" ~.Jg,. ~ ....CJ 

- bA~'fl'l'J(?J fl'J1~bb"lJ'IbbN"lJ'El'ln~1~bU'flLLl1Ubrl~'ElU~~'J tlWtl LVlflbUtl~ 

(Technogym ) '"l1mJ~::;L'Vlfl:SL911~ 
.J I cv .J!I QQ,.o' 

- Lrl~'fl'l'J(?Jfl'J1~'el'el'\.;l(Fl'J (Sit and reach test box)tl~'el VlLALrl (TKK) '"l1n 

d ov • I " . .,I '" ~. I~ ov • I
Lfl:l''el-:j'l(?Jfl'J1~"u'el(?J (spirometer) tlWtl ~ ~u b:l'Vl"l! (Spirotouch) '"l1nu:l'::;L'VlPl 

(Polar S610) 
, 

bfl1'fl'lfjLf"ln::;~LLn~ (Portable cardiopulmonary gas exchange system) 
' " 

U~'fl f)'elfLVini tu La-JVl1bbi1ni Vl1iJ bU:l'Vl 
" 

111tl LU:l'Vl (Cortex tu Metamax 3B Breath by 

breath) '"l1m.h::;bVlflm'El~~~ 
I~ .J ".c:I .c::.. .c:I 

~'l'l (Treadmill) tl~'El b'fl'1l~ f"l'fl~~'El~ La-J'elA'l:l' (HP Cosmos Mercury)
'" 

J Go' IV • Q.'..J '1" ..J tJ ~ 
- Lrl~'El'l'J(?Jn1~Vl~'1m"lJru:::'fltlnUVlL~tl~"l! Balance Platet:JVI'elbl1'el~b'Vlf) (Bertec)

'" 
'"l1nU~:::LVlPl~~fj'flba.J1m 

" 1.1 'el1t:J, (1J) 

1.2 ~'lU~'1 (L'1lU~La-J(Fl~)
'" ... " 

1.3 tl1~t!n (nL~nf~) 

... 


1.4 tfl(Fl:l'1n1n~u"lJ'el'li'l1'"l"lJru:::~n (f"lf\l/U1Yi) 

1.5 A'l1~~UL~iiI?lL~'eli'J1'"lUl1l?i'JLL~:::fl~1t:J1?i'l (n~~L~l?l:l'tI:l''el'Vl) 
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2.1 i ~ Ltl'Elh.n'W~1"lJ ~'Whd1\l Wi mL~~:J.J(H~ nf-l1:J.JLti''El t~UH'lfi n1~i~ 

'El\l rftJ ~~ nmJ"lJ 'El\l i1 \l n1 U 91 n n 1 ~ ~1'WY11 'WhP",J 1 (Bioelectrical Impedance Analysis) 

(Karolkiewicz, J., et ai, 2007) ij"nl'JiHu'WLtJ'ElfL.n'WvlLL~~nt~nf:J.J 

2.2 i ~ A'J1:J.J bb~\l bLN"lJ'El\l n~l:J.J bti''ElLbLJLJ LA~'El'Wl~'J L~ul-n'lfi~1r11m:J.J1ru~\l~~'" , 
"lI'El\lLLN~1'W~~1:J.J1~f:1';hl~ 1 Af'l1'WvhI?i1\l1(1 RM: Repetition Maximum Isotonic Test) 

(Herriott M.T., 2004) ij~il'JiHu'Wnt~nf:J.JI?i'fni'1"nrnv1'J Y1~~'ElU~\l~ 

extension) 

" .... tOt iJ.dI II 11 !J!J I cI . 

- 'J (;lA'J1:J.JLL"lJ\l LLH'1I'El.:)n~1:J.J L'W'El~'W"lJ1~1'WVI'W1~'JU'Vl1LVlUU(;l"lJ1 (Leg press) 
.... a ' 2J d' II i.I . '"Q.J' I 

- 'J (;lA'J1:J.J LL"lI'I LLN'lJ'El;:J n~1:J.JL'W'El~'W"lI1 ~1'WVI~'I ~'JU'Vl1'1'El"ll1 (Leg curl) 

. 2.31'(;lA'J1:J.Jreim.!v1'JL(;luH~fi,r\l'l'flv1'Jltl~1'WVI'ib (sit and reach test) 

(MariekeJ.G., et ai, 2002) ijVlil'Jmu'WL"ll'W~L:J.J~1 

2.4i(;l~:J.J11ClJ11Yln1n11'11'W"1J'El\ltl'El(;l (Lung function) L(;lu1-nLAi'fl\li(;lA'J1:J.J9. , 
" 

U'El(;l (spirometer) (Wan-An Lu, 2006) ~hn.l'Jmth.!ij~~~~1 i(;lrl1v1'1U 

-A'J1:J.J'1U'El(;l (Force Vital Capacity: FVC) 


- m:J.J1~1VI1uh'fl'fln1'W 1~'W1~ (Forced Expiratory Volume in One second: FEV1) 


2.5 i~~:J.Jnf:1J11Yln1~~LJ'fl'fln~L'''l'W~'IMl Lc;lU1-ii~fiL:J.J~yhurr1LJ~"ll(Modified
" , 'U , 

Bruce protocol) (Ayaz Ahmad, 2006) ~'JmA1'fl\l'lbAn~';bbn~ (Portable cardiopulmonary 

gas exchange system) lJV\'\..hmu'W ij~~~~~I?i'flnt~nf:J.JI?i'fl'W1Yl 

2.6 i(;lm1:J.J~1:J.J1~f:1n1~~\lv1'J 
Q.J' .... ,cvdll , .... IV 

- 'J~n11'Vl1\l~'J"1Jru~'flunLJY1(;l'Jmbi:-J'W'J(;ln11'VlN~'J (Balance Plate) (Caterino,
'U 

.4 d~ .t:II d d~ .JcI .dI I C:iI I CJ .. Q' ~ 
J.M, 2009, 2009) L~Un1m'WLJ'WYl'Wb~UULb~~tJ'WU'WYl'W'Vl:J.JA'J1:J.JU~VlrJ'W :J.J~'W'Jmtl'WbU'fln'll'W~ 

<V <V .d.J... 'I """.c/~ ' .,. <V !"i' 
- 'J (;l n1 ~'Vl N ~'J"lIru~LA~'fl'W'Vl b~U b"ll'Jfi L'Vl:J.J'flYl LL'e)'W~ bO (Time up &Go test) 

(Solveig A Arnadottir, 2000) 

. 4 t/..,
n1'a'J Lf'l'a1~'WlJ'el:I-J~... 

1. Vl1r11L'tl.~.U (X) Lb~~~'J~L~U~bLJ'W:J.J1(Mj1'W (S.D.) "1J'fl'lLLI?i~~v1'JLLtl~"1J'fl'ln~:J.J 
" 

v1'J'flrh'lvl'l 3 n~:J.J 

2. LmULJ L~ULJ A'J1:J.J LL~n !?l1'11~VI~1'1 n'fl'Wn11Y1 ~~'fl'l Lb~ ~Vli\l n11'Vl ~~'fl'l"1J'fl\l bL!?l~~n~:J.J . . . 

http:L(;lu1-nLAi'fl\li(;lA'J1:J.J9
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3 . LmtJU LVltJU r1'J'UJLL[1\ n I?h'l"ll'el'l ~h LU'elfL:n'W1?lW1 nU~tJ'WLL1J~'1"l1'el'l LLI11~!:j;J'J LLU~~!:'I-1~I'1 

n~3-J r1'JU r13-J n~3-J1 Vl~ LL~!:n~3-Jij~1 L~~1Vl~U~!:tJ nl?i' L~tJ W1~':) Lr1~I!:~ml~mu~,J~'J'WVll'1 L~rJ'J 
II q II q q . . 

(One-way ANOVA) '1-11 n ~ r1'J 13-J LL[1\ n 1111,:)"'1 !:LmrJU LVlrJU r1'J 13-J LL[1\n 1111':)"lI'el'l 1"11 LU'el h:n 'W1?l 

W1 nU~rJ'WLLU~'1"l1'el':) LLI11~!:j;J'J LLU~~!:'I-1~I'1 n~·3-J~rm%"lI'el'l L"]j~ L-fl .(Scheffe) ~~!:(;)U't!rJ~1 r\ru .05 
. . q . . ~ 

eJ'61.:1'el1~ 'fl1!J 60-69 il (n = 40) j~qJ . q q 

(n = 13) (n = 16) (n = 23) 

I 

I 

.... d' 

'Jb !OJ '.11 ~ 'VI1:J'Cl 

- 'VI ~'61'flu~hYi LL'U'U'.I1~ r1.. 

. ~ . . 

LLeJUJ,J~Yi 2 ~tUi'W[1\'elUW1~~1 LUUn1~,:)4'rJ 

http:LL'U'U'.I1


Q 

'lJ'VI'VI·4 

L~ 'e) I?1b 'W 'VI 'O'l ~'l'e) 1 ~ nrJ(;l ~U ~~~'l f1L ~'e) ~ n~1 ~ ~ 'lI'e)'l n 1 ~'tJ·n i1 n L~ ~1'V\~u ~~tJ n ~~n 11l'e) 

~'] ~ 3J~~()'W~LL~ ~t'] IT'Wl'WL~'fl t?l1 'W~ q)\I ~\I'fl1tJ LL~ ~L~'fl buhJ'LJ LVltJ'lJI:JWil'fl\lm~1J nn~11 i9~ t 'V\:n 

u~::;tJn ~n'IJm~1J nt'V\:n~ ~ L9i'fl~,]~3Jn()'W::;LL~::;h~'W1'WL~'flt?l1'W~~\I Lt?ltJvh mmlftJ'IJ LVI tJ'lJJl1tJ1'W 

n~:I.J LL~::;~::;~~1\1 n~3J 1~bLri n~3J~'J'IJ ~3J n~:l.J1'V\~ LL~::;n~3Jn~1 bi9~t'V\~U~::;tJ n~ '"11 mfW~\I~11:J~ 
q q q q q It · q 

, ~ 


[;]'fl'WVl1 m~~ L~~1::;,xm13J[;]NL~\I LU'fl~1,]'fl\l~tlLL'IJ'lJm~1Jnn~1Li9~t'V\:nu~:::tJn ~ 

~ . 

tn'fl:W~ 2 m~~L~~1::;,x~::;~'IJ~'J13J~,rmL~::;~tn~1n1~1~'fl'fln:n L'"I'W,] ru:::1J nt'V\:n bb~:::nn bi9~ 

t'V\:ntl~:::tJn~• 

lWtl'W~ 3 Ii1~~ L~n::;,x~'J bLtI~~1'W~1~~'V\tJ1 ~:::~ ~1\1 ri'fl'W~L~:::~~\I n1~'V\ t?l~'fl\l"lJ'fl\l 
n~3Jm'IJfi13J n~:l.J1Jn1'V\~ Lb~::;n~3J1Jn~~1Li9~1'V\:ntl~::;tJn ~ 

q q qq . . ' . " 
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(Wei 'W Vi 1 n1 'a~hFl 'a1~~ F1'J13,1 (;1 'a..:J L:J..:J L;l'fl'VI1"ZJ 'fl..:J ~'l.l LL 'U'U n 1 'an1'a7J n i'l 'a1 L ~ ~1'V1:J 

tJ'a~~nlPl
• 

(;11'a1..:JeVl 2 bb~ (;)'1l"h ;"1lnfl'J'UJ ~'a (;) f)~'a'l ~:;'VI~1'1 L ll'a 'VI 1fOl 1 n m~tl~:;d:j'W'lJ'a'l ~'VlN fl ru'J ~~1'W'J'W 
. 'lJ .... 

5 vl1'W L~m tit! bbUt!ih:; Lij'Wm~~mj'1 ct'a'l fl'l'UJ L 'VI3J1 ::;~3J ~1'W'a'lvltl~::;n'at!"1J'a'l m ~'a'a n n1 i'l 

n'ltJ ~(m n'l~'tl nij~1 Lf.1'ClL'Vl:ntl~::;~ n (;] 

'aI!!l m-atl-a:: b31UR C1U11Yl'll'el.:J~tl-abbn-a~m-a• 
o Q..I. " 

~~nn1~.:Jn1!!l~1!!ln1-a 

~n31-a1b~~1'Vl:ntl~!!ln ~. 

~ os 
R11~RPlb'VIU 

lPl"J!ljR11~ 
., 

'6'f'el~fI~'el.:J
'll~~R~'el.:J I 

(+1) 

l;jbb'ln~ 

0 I 

I l~'6'f'el~R~'el.:J 

(-1) 

1. v\1'Vl1.:Jm'a'el~nri1a.:Jm!!l 

1.1 ·vht:ltlnril~·.:m1tn.h~'W1"l 3 · 2 o 0.6 

1.2 Yi1'tltlnril~,:jn1tJY]11~~ltJ 3 2 o 0.6 

1.3 Yil'tltlnril~,:jn1tJiJl'1'lI).J~flln~flltJ 4 o 0.8 

~ . 0 ~. 0 ~ ~ 

1.4 ntn~tJ,:j~I~1JVlltl'tlnn1fl,:mlmm'll).J 

l'l'tl bti'tl,:j~).Jvr'Wtfri'W~ 
4 o 0.8 

1.5 Yiltltlnnl~'ln1mh:;ntl1J~'ltJnI~ 

LFl~tl'W1~'ltl1'tJ'l:;'Vl n~'l'W 
4 o 0.8 

1.6 YilhiJl'1'lll-JL~).Jl:;~).J~I'V1nNatltlnfh~'l 

nltJ LLfl:;hJY]11~ Ln ~ti.w~nu1'W~~'l't:l1tj 
4 o 0.8 

" 
2. -iJUIPl'elUnt-a'el'elnnla..:Jnttl 

2.1 'lf1.:J'el'U-eiu'h-3nt!!l• 
d q tJ J 'l.I, 0"\1

2.1.1 nt~tJ~b'VItJUVln~l).Jb'Wtlbb~:;'lJ'eWltlVll L~ 

fl~1J'Vln~'l'W 
5 o o 

... " ".J' · ~1'2.1.2 ntnl?mJ).JY'l~'tl).J'lJ'tl'lnfll).Jb'W't:l).J~ ~ClJ 

y]11~LU'W!l~.h-.l~ 
5 o o 

2.1.3 n1~'1l1Jtl'Wil'ln1tJiJm~4'(1]~tJ'l~I~1J, 

'lJ'tl'lVlt1~mh'll'l'El bti'El'l~).Jvr'Wtfri'W~ 
5 · 0 o 
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'fl'flnrh~'1n1t1 ~'Jtln1'illnij'ilL~~b'Vl:Jl 

'1.J'i~t1nlii• 

2.2 "li'J.:ml'i'fl'flnri1i',mlt1~'Jtln1'i1Jnrii1 
L~~l'Vl:JltJ~!Jn~• 

, .., 1 v
2.2.1 Yl1'Vll'-1n1:i'tFlrl'fl'W Vl'lLL~:;'Vln~:;'lJtl.:Jnt:i' 

1J n~'11 Li-1~1'Vlihh:;£J n i?l~~1'-Jl1~1'W'll'l.:Jnt'1. . 

0.... .d ..,J 1
2.2.2 nt'1tltlnn1'iNn1£J'-Jn1'1LFl~'fl'W Vl'lVjn 

~'l'W'1ltl.:J:h.:J nttJ1~ LiJ'W'flrh.:J ~ 

I I ... q 

2.3.1 nt'1Flm£J'e1'Wnln1tJ'-J'1:;tJ:;L'lm'Vl 

LmJ1::~~ 

" i'W~'fl'Wn1'1'flflnn1~.:Jn1£J 

(+1) 0 (-1) 

410 

5 o o 

5 o o 

5 o o 

3 .2 o 

3 2 o 

4 o 

3 2 o 

4 o 

5 · 0 o 

5 o o 

lii''lIUfl'Jl:J.l 

'6'I'fllPlfli'fl'l 

0.8 

0.6 

0.6 

0.8 

0.6 

0.6 
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'"lIn !?lln"l~ 2 bb~r?1"le.J~nI~!?l~'J'"l~'elUfl'JliJ!?lN b~"l bif'el VI 1 Lr?1t! nI~';'j LfI~I:;~l"h~"JItlfl'Jl~ 
~'elr?1 A~'el"l (IOC) "1J'el"l f1'JI~ bVl3-JI::;~3-J ~1'W'el"l f1t1~::;fi'elU"1J'el"l nI~'el'el nrh~"l nit! ~'Jt! n1~'tJn~~IL~~ 

1'Vl~tI~:;tJn~ ~U~1 hJ~H'elnt!nI~1r?1~iJI"11~"JInfl'JI~~'el!?lfl~'el"l~ln~1 0.5 (Cox and Vargus, 

1996) LL~!?l"l~1 n1~'tJ n~n L~~1'Vl~tI~:;t!n ~iJ f'l'JI3-J bVl3-Jl::;~~hlnl~':111t11-ii'el'eln rh~"l nit!• 

'WeJ'Wv1 2 nl'i1 bl"l'iI::~'i::!?l'U 1"I'J1:l-J'lnJmb'6'l::~1?I'i1 nl'i1.-H'fl'fl n:n b"'l'W"lI ru:l7J n 1 V1;a 

bb'6'l::~'i1b~'6'l1V1;a'l.h~~n ~ • 

o '11; (~=5)
3.95P 4:5 

C!l 111'llfi~'l1;1.h~q,f)~ (n9i)~ 4 
3.0463.5 . 

~ '3 "" , 
~ 2.5 

i" 2 

~§ 
;: 1.5 

~ 1 

~ 

~ 0.5 
.(0: 

o 
bb~'WJlil.vi 31"11A,)I~Vlt!n"1J'el"l"lI'W (MET) '"llnI"11n1~~Lfln::;~LLn~"1Jru::;~n1'Vl~bb~::;

'" 
i1n b~~1'Vl~tJ~:;t! n ~ 

. . 
'"llmbe.J'WJl~~ 3 bb~!?l"l1ih~'W~11"11A,)I3-JVlt!n"1J'el"l"lI'W (MET) '"llnI"11m~';'jLfDln::;~LLn~

'U 

!?l~'el!?l"1l,)"ln1~'tJn"1J'el"lnl~'tJn1'Vl~LL~:;~~IL~~1'Vl~lh:;t1n~ iJl"11Li'hriu 3.04 LL~:; 3 .95 !?l1~~I~U. . 

10.64 

o '11~ (n=5)13.83 1I~ 16 
r
;;::f 14 o Q Q, Q,,] J;;::f )J1'lLfI~ 11'11 1'~q,f)~ (n9i) 

~ 
GO 
.~ 12aGO 

c: ~:s 10
GO 

(tl5GO 
;;.;;= 8~ s;: GO 
r- .s: 6c: 
r- Ii'"s:Ii'" 4 
~~ 

a(tl5 

a(tl5 


(tl5 ' 2 
a;;; 

0 

, , ' 

bb~'Wllil.yi 4 ~mlm~1-ii'el'eln~ b'"l'W'"llnm~';'j bfDln:;~bbn~"liru:;'tl n1'Vl~bb~:;~~IL~~1'Vl~
''''. 

tJ~:;tJn [;] 

'"l1 mLe.J'WIJi1~ 4 LL~ !?l"lL~ b~kl~I~!?lnm~1-ii'el'eln6] blGJ'W"1J'el"l"lI'W'"lln 1"11 m ~~ LAn:;~LLn~ 

!?l~'el!?l"1l'.l"ln1~'tJn"1J'el"lnl~~n1'Vl~LL~::;i1nL~~1'Vl~tJ~::;t1n i?l nfllLi'hriu 10.64 i1~~~t9l~~'eliiL~n~3-J 
q 

http:bb~'Wllil.yi
http:bb~'WJlil.vi


IW~'L!~ 3 n1'i1';jbf'l'il1~~ ~'J bbU'il!?l1'L!~1'i1';j'V1~n 'iI~'VI~1 ..Hi'fl'L!bb~~'VI-sr,m1'i1'V1IP1~'fl~"ll'el~n~3J f'l'JtJ f'l3J n~3J7Jnb'V1=l! bb~~n~3J7Jni1'i11b~~b'V1=l!u'il~~n ~ 
q .. q q q 

lPI1'i11~~ 3 LUhl'iJ LVltJU 1"i1 L'il.~tIJ':::td1~ n'el'WI.I.'tl:::V!i..:m1 J'i'lIP1'tl'fl~"lJtN~'J I.l.iJJ'~1'W'Zl1J'':Ji'ltJ1 "lJ'fl~n~3J lil'JUfOUJ n~3Jli'l~ I.L'tl:::n~3Jlh11.~'tlli'l~iJJ':::tJ n ~ 
q, III. q q q 

m\:J.JFI'J'l.HUI (n == 12) m~ilt'VI~ (n == 15) n~3.JiJ~L~'Cl1'V1~tl~~n~ (n == 13). . 
 ,• • . " 
~'JLLtl~ n'tl'W 

~ 

VI'Cloll n'tl'W 'Vi-Koll n'tl'W 
~ 

VI'Cloll 
P-value P-value P-value 

n1~'VI(;l'Cl'tloll n1~'VI(;l'Cl'tloll n1~(;l'Cl'tloll n1~'VI(;l'Cl'tloll n1~'VI(;l'Cl'tloll n1~'V1(;l'Cl'tloll 

,l1'1-1'1!n (1iL'i'lnf~) 60.80±12.71 60.53±12.30 .519 57.57 ±7.69 57.11±7.56 .232 54.30± 7.21 53.69±7.21 .031 * 

~"l!lhJ'lg'm1£J 25~ 90±5.39 25.77±5.08 .626 25.38±3.94 25.16±4.00 .476 .22,01 ±2.56 21.81±2.54 .120 

(1iL'i'lnf~/(;J1~1.:Jb~[;]~) 

ti(;Jrlm:i'b~'W";'l1'"i~ru:;~n 74.7S±3.19 74.00±2.48 .339 76.40±4.70 76.67±7.62 .903 73.S3±2.63 72.23±1.23 .080 
>

(lilf.:J/'W1V1) 

1il'l1~ ~'WL'i'l~(;J~ru:;t.\'lhihJj;J'l 127.08±8.30 124.7S±3.10 .199 125.13±4.91 124.07±4.25 .161 122.07±3.37 121 .00±3.39 .393 

(n'i'l~ b~ [;]~tl~'El'YI) 

1il'l1~~'WL'i'l~(;J~ru:;,.r'l1"'l"''i'l1£Jj;J'l 78.58±6.72 77.50±4.01 .392 , 78.33±4.76 76.33±4.01 .064 74.23±2.24 73.07±2.84 .063 

(n'i'lih~(;J~tl~'El'YI) 

• bb(;JnIJi1.:J"'l1nri'El'l.itJn'Elr.h.:J~,r£J~1f'i''lJ'YI1.:J~~~~~:;ill'IJ .OS 

I I " I 

"'l1n r;]1J'1~Vl 3 ~u~1V!i~ n1J'1J n'fl'fl n ihi~ n1tJ n~3Ji1J'1 L~'tlli'l~iJJ':::tJn ~ ilI"i11.'il.~tJ"lJ'fl~t1'iwt!n I.I.(;lnl?h~"'l1 nn'fl'Wn1J''VlIP1'tl'fl~'flrh~il,rtJ~1 rolrui'l1~'Zl~ ~Vl. . ~ 

J':::c;iu .05 ~'J'W1"i11.'il.~tJ"lJ'fl~ rK'Jl.l.iJJ'~1'W'Zl1J'':Ji'ltJ1"lJ'fl~ n~3J lil'JU 1il3J 1.1.'tl:::n~3J1J n1i'l~ hlL1.I?l n !?l1~r.'WJ':::V!~1~ri'fl'WI.I.'tl:::V!i~n1J''VlIP1'tl'fl~'flrh~il,rtJ~1 rolru'Vl1~'Zl~ ~ 
. " III. 'II . 0,.. , 

VlJ':::c;iu .05 

w 
(0 



~1'a1~~ 4 n1~';j bi01~'I:;~i01'J'I~ mJnJ ~TWYl'l~ b~m b~'fl biJh.lU bYltiU i01'J'I~ bb~n !?l1~"1J'fl~ ,"h bU'flfb:n'W(;]n1nU~t.I'WbbU ~~"1J'fl~ (;]'JbbU~~1'W~<h';jYlm~:;'VI~1~ n~~ i01'JU i01lJ 
q q 

n~~lYl~ bb~:;n~lJij~'I b~~lYl~iJ~:;t.ln (;]
q • • 

(;)'J LL'!..l'i 

na3-JI"l'J'I.JFUI• • 

(n = 12) 

n~3-J'Yl~• 
(n :;: 15) 

n~3-Jihlb~a'tYl~\h:::!Jn~. . 
(n =13) F P~value 

% m';j'b'!..l~!J'\Jbb'!..la~ % m';j'b'!..l~!J\m'!..la~ % m';j'b'!..l~!J\Hb'!..la~ 

'" in'VIun -0.30 -0.73 -1 .12 .419 .661 

(nL~nf3-J) 

. ~"l!lhJ"l~mtJ -0.30 ' -0.46 . -1.02 .298 .744 

(nL~nfw(;nn:m.JI'lS') 

!i1'lS'lmn~\J~'J1"l"llru:::rrn 
' ", 

(1'1 f..'l/l.nvi) 

-0.91 0.6 -1.68 .363 .698 

1'I'J13-J~\JL'i'1iil'l"llru:::~'J1"liJ1Jl'l'J -1.56 -0.81 -0.82 .192 .826 

(~'i'1~hd-Jl'lS'uS''e)Yl) 

I'I'Jld-J ~\JLf'l~ l'l"llru:::~'J1"l1'l'i'11fJl'l'J -1.02 -2.45 -1 .54 .348 .709 

(ilf'l~b,.jI'lS'US''e)Yl) 

'"l1 n ~1 ~1~~ 4 bmt.lU bYlt.lU i01'J1:j.m~ n !?l1~"1J'fl..:j rl1 LU'flfL:n'!..\(;]n1 ~LU~t.I'WLLiJ~..:j"1J'fl..:j (;]'J LLiJ~~1'W~1~';jYlm~:;vd1..:j n~lJ!01"JU i01lJ n~~lY1~ LLf'l:;n~~ij~l L~f'llY1~
. q q qq . 

iJ~:;t1 n (;] hl~um1~LL~n !?l1..:j'fltJ1..:jihrt.l~'I ~ruYl1..:j~1i ~~~:;l?iu .05. ~ 

.t>
o 

http:lYl~iJ~:;t.ln


• •• 

• • 

~'fl'W~ 4 n1'a';h~ 'a1~~~1 bb'i.Javl1'\J~"1I~a..I'a'at1'W~ n'El'W bb'Cl~'VI~,:m1'a'VllPl'Cl'El.:l"1l'El,:m'6hJ ~'J'UFUJ mhtrun 1 'Vl:n bb'Cl~mh.jrunih1bf;i'Cl1'Vl:ntl'a~!J n ~ 
q q q q qq ' 

~'W1.:1~ 5 L1JhJULYimJrhL'tl.~tl"lJ'fl":!"lJ'fl..:!Wl~LU~tl'WLLU'Cl..:!~~'\.d1-:Jri'fl'WLL'Cl~~i..:!Wl~'V1~'Cl'fl..:!'fl'flnih~..:!mtl"lJ'fl..:!'fl..:!~hj~~n'fluh..:!mtl"lJ'fl..:!n~~~'JUfl~ n~~l'V1;n LL'tl~ 

n~~~nL~~l'V1;n1.J~:;tJn 111 
• q 

'el~~Ul::n'fl'U"lI'el~'h,m1~ 

. mh.J~'l'Ufil3J (n = 12) 
q .' q 

v v 
\II'Cl~ \II'Cl~ 

n1',j''V1~'Cl'el~ n1'.i"V1~'Cl'el~ 
P-value 

rl'el'U 

n1',j''V1~'Cl'el~ 

n~3J'\.'V1;a (n =15)• 
\IIi~ 

n1',j''V1i1l'Cl'el~ 

P-value 

mi3Ji.i'i1b~'Cl'\.'V1:a'th::~n~ (n =13) . . . . v 
n'el'U \II'Cl~ 

P-value 
n1',j''VI~'Cl'el~ m',j''V1~'Cl'el~ 

LU'1lfLe]'Ul'11'lJ~'IJ (LU'1lfLO]'IJ~) 
.

~,)filn~h~ L-W'1l (ntfilnf~) 

37 .0B±6.89 

20.90±3.14 

37.66±7.15 

20.40±3.00 

.741 

.651 .. 

35.65±7.28 

.19.52±2.17 

34.82±8.34 

19.76±2.24 

.207 

.192 

33.62±6.27 

19.00±2.30 

30.12±6.12 

20.35±1.72 

.013* 

..OH* 
---- -

* LLj;)nlPil~"nnri'1l'lJ'lJn'1lth.:j~~mh"r~vn~'Z!Ci~~~:;;1J .05 ' 

1Ol1 n r;n~1..:!~ 5 ~U~1~~..:! fl1~'tJn'fl'fl n n1~-:JmtJn~~ij~1 L~'tll'V1;nU~~tJ n 111 il 1"1'1 L'tl.~tl"lJ'fl..:! LU'flfL~'W(;li."lJ,j'W'tl (?l'tl..:!LL'tl :;~'J'tl n~1~ L~'fl L~~~'W1Ol1n ri'fl'WWl ~'V1 (?l'tl'fl-:J 

'flt.h-:J~'I1mh ~ru'V11-:J I:lCi ~~ ~:;r;)U .05 ~'J'Wfl~~ fl'JU fl~ LL'tl:;n~l-J'tJ n1'V1;nil ro11 L'U~mJ'fl-:J!9l'J LLUJ'~h'W'fl..:! r1uJ'~n'flU"lJ'fl..:! h..:! mtJ hl LLln n [i(1..:! ri'WJ':;~~1..:! ri'fl'WLL'tl:;~i..:! mJ' 
~ q qq . 

. 'V1 (?l'Cl'El..:! 

.t>. 



• • • 

~1'a1.:1.v1 6 mj~bAj1~';A'J16J mJj1J j'J'W'Vn.:J l~m b~'e) L'uhJ'IJ lYlmJ A'J1~ bll?l n ~1'l"lJ'e)'l I"h b'l.l'e)~b:n'W[;]n1n'l.l~tJ'Wbb'l.l~'l"lJ'e)'l'e)'l rl'l.lj~nmJi1'ln1tJj~VI~1'ln~~A'JU A~. . . 
n~~l'Vl~ bb~~n~~ih1 b~~l'Vl~'l.lj~tJfWl 

'El~~t.1~n'El'U"1I'El~i1~n1~ 

. n~3J,",'J'1HUJ.. • 

(n =12) 

n~3J1Vl~• 

(n =15) 

n~3Jij'alLf.1'G11Vl~hJ~~n~• • 
(n =13) F P-value 

% m'abt.1~~'ULbt.1~H d 
% n1'aLt.1'G1~'UbLt.1'G1~ % n1'aLt.1~~'Ubbt.1'G1~ 

Ltl'flfL~\J{;11"lJ~\J (Ltl'flfL~w;l) 1.84 -2.74 -10.09# 5.507 .008 

... .J' ~'i' ~ 
l.J':l'i'm'l'11l.JL\J'fl ~n L'l'1m'l.J) -1.43 1.20 7.88 2.969 .064 

• I • QoI.., 0..... AA:J.., · 
# LL(;lnl1n~"nnn"ll.JI'I'llJ"ll.J'f)tJ1~l.J'lJ~~1 f'l'lJVl1~~ (l(;lVl1:::l1IlJ .05 

ron n ~1j1'l~ 6 bmtJ'IJ bYitJ'lJA'J1~ bb~n ~1'l"lJ'tl'l 1"11 b'l.l'e)fL:n'W[;]n1nll~tJ'WLL'l.l~'l"lJ'e)'l'fl'lrlllj~n'fl'IJ"lJ'e)'li1'ln1tJj~VI~1'l n~~A'J'IJ '"'~ n'6'i~l'Vl~ LL~~n~~ih1 b~~1'Vl
ill • c{ q q 

~llj~tJ n[;] 'Yi'IJ~1 n~~ilj1l~~1'Vl~llj~tJn t9i'n 1"11 Ltl'e)fL:n'W[;]mntl~tJ'Wlltl~'l"ll'e)'l'e)'l rlllj~n'e)'IJ"ll'e)'li1'l mtJLl~n ~1'l~1n n~~A'J'IJ A~ 'e)~1'ln'l!tJ~1~f11'Vl1'l~il~~~;'IJ .05 
ill ill q 'II 'II IDtd 

..", 
I'\.) 
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~ 

"S; 
;!

12!: 
'0<1'> 

(OJ 

2
~~ 
i" 

~ 
;!

12!: 
,,<I'> 

(OJ 

~ 

50 
45 
40 
35 
30 
25 
20 
15 
10 

5 
0 

37.08 37 . 66 35.65 
34.82 

• ri'!l'.m1r'V1 ~ fl'!l'" 

o "'~n1r'V1 ~fl '!l'" 

n~lJfl'llJ"llJ n~~1'V1~ 

* LLl1lnlJh'l"'l1nritl'WtJnflth'l~oJ'tJ~1RqJ'V11'lt'lCi~~~:;~u .05 

.. 

• n~lJfl'llJy!lJ 
"7 5 
(1:0 

-;:I 
=S ~~ 

3 1.84 iii n~lJ1'V1:a 
;! 
i)l 

'V(1:O 
-;:I

c;: 
r 
c 

"e;; 
;! 

i" 
s-" 

. "S; 
;!

II!: 
. '0<1'> 

(OJ 
-;:I 
-" 

1 

-1 

-3 

-5 

~ n~).Jnn ~fifl1'V1:at.lr:;!jn~ 

1I'ti'! 
-" 

,,<I'> 
(OJ 

"7 
(OJ 
i" 

-7 

-9 
~ 

-11 . -10.09# 

-2 .74 



44 

• 

30 
. ~ 
~~ 25c 
. (.?O 
Go-"
E 20 

,~ 15 
-" 
~ 
r 

~(.?O 10 
c 
(.?O 5C" 
~ 

0 

n~).Jf'1'lw'l).J 

• n~).Jf'1'luf1).J 

10 
"7 []I n~).J1Y1:n
(.?O 7.88 

-;:J 

::i 8 


I!J n~).Jnn l~ft1Y1i1th::t!nvr;! ,~
iiJ 6'~(.?O ;l: 

-;:J r 
-(.?O~ Cr (.?O 

4 
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[;l1'i'l~v1 7 buh.J1J bYitl1J FlI b'U~t1"11'f)'1 m J'L1J~mJbb1J~'1 ~:::vd'l'l ri'f)'Wbb~:::VI~'1 m~Yl ~~'f)'1"11'f)'1 rl"l'um;'1 bLN"1I'f)'1 n~ll-J Ltl'f)"1I'f)'1bbr;l~:::n~~. 
mh.ff'l'J1.Jf'l3J (n = 12) n~3Jl'YI:a (n = 15) n~3-I3ji1bf.1'6l1'Y1~1.h::~n~ (n = 13). . . .a •

f'l'J13-1bb"ll.:1bbi.:J"lI'el.:J ..... , ... 
... oJ' n'el'U 'III'6l.:J n'el'U . 'III~.:J n'el'U 'III'6l.:J 


mn3Jb'U'el 
 P-value P-value P-value 
miVIln'6l'el-3 mi'Vlln'6l'el.:J mi'YIln'6l'el.:J Tl1i'YI[;l'6l1l.:J. miVIln'6l'el.:J miVI~'Gl'el-3 

'" J "" t.I '"mnlJ L'U'fl ~'ULL'll'Ui?lI'U'\.1'U1 12.08±3.96 12.08±5.41 1.000 8.33±3.22 9.16±2.93 .290 10.57±2.72 10.96±3.89 .584 

(iitflnflJ [;]'flJl'\.1,rn tJi''l ) 

'" j' '" "" ...
nflllJL'U'fl(;]'l.!LL'iI'Um'U'\.1~~ . 26.04±13.58 24 .37±6.75 .627 22.00±5.68 22.00±4.64 1.000 22.88±4.87 25.00±5.00 .027* 

. (iiLflnfu[;]'flJ-m,rntJi''l) 

.... .J' l; .., .., 

nflllJL'UTl (;]'U'ill J;)1'U'\.1'U1 49.58±25.17 47.0B±22.20 .600 43.50±17.00 43.66±16.84 .943 39.23±15.92 50.76±18.46 .014' 

(riLflnflJ[;]'flJI'\.1,rntJi''l) 

'" j'.., . '" .... 
nflllJL'U'fl(;]'U'illJ;)I'U'\.1fl~ 

(riLflnflJ~'flJl~,rntJi''l) 

18.12±6.83 18.33±7.56 .889 16.66±6.17 17.50±5.90 .503 18.84±5.91 20.96±5.73 .005' 

, LL(;]n[;]I.:l"lnn'el'U1Jn'el~.h~ij,rtJ~Ir1t1J'VlI.:l~ti~~:i':;~1J .05 

"'l1 n [;l1~1'1~ 7 ~1J~I'\~~'1 m ~Yl ~~'f)'1 n~l-Jn~1 L~~lYl~th:::tl n ~ ij 1"11 L'U~tl"1l'fl'l fOi"lIl-JLL;~ LLN"1I'f)'1 n~ll-J Ltl'fl ~'WLL'lJ'W~I'WVI~'1 n ~1l-J L;i''f) ~'W"1I1 ~1'WVltJl.. . 

nfhl-JLtl'fll~h.!"1I'l~I'W'VI~'1 LL[;lnr;lI'1"'l1n ri'f)'Wn1~YlVl~'f)'1'flU1'1ij,rtl~1 ~'1!YlI'1~ti~~~:::c;i1J .05 ~"l'WI"iI"11'fl'ln~l-J rl"l1J '"ll-JLL~:::n~l-JlIn1Yl~ hiLL[;l nr;l1'1 ri'\.!~:::VI~1'1 ri'f)'WLL~::: 
, 

cv I ..:::::aI cv 0 tv .:::...:::.~ Q.;' 

VI~'1 n1~Yl Vl~'f)'1'f)m'll-J'\.!tI~1 rl '1!YlI'1~ bl [;lYl~:::~1J .05 

~ 
(}'l 
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~1r1.:!~ 11 LmtiU LYimJ fOil L'U~tJ bL'61:::~'J'WL~t1~ LU'Wd-J1 (71Jjl'W"1J1Wll'fl~ n1nU~mmU'61~J:::Vdl~n'fl'WLb'61:::Vli~ mJi'l ~'61'fl~"1J'fl~ 'i?1d-JJ:i'rlJlI'Y'1n1:i'"rh:JI'W"lJ'fl'lU'fl ~ LL'61::: 

'i?1d-J:i':i'tllll'Y'1 n1 :i'Lo]'fl'fl n~L'"l'W~'l'i?1 Vl"lJ'fl'l n ~d-J l"l'JU I"ld-J n~d-Jli'l~ LL'61:::n~d-JilJI LFl'61Li'l~uJ:::t1n ~ 
CUq q q q q q 

n~a.JIPI'J'I..lfUI (n =12) n~a.Jl'V1=a (n =15) n~a.JiJl'1L~~l'V1=atl~!Jn~ (n =13). . . .• 
....;'Jutl'a n'el'U VI'tl.:! n'el'U Vii.:! rl'fl'U Vii.:! 

P-value P-value P-value 
n1'a'VIWl'tl'el.:! m'a'VI (;l'tl'el.:! m 'a'VI Wl 'tl 'fl.:! .m'a'VI(;l'tl'fl.:! m'a'VI~~'fl.:! m'a'VIWl~'fl.:! 

'6'I3J'i'Hl111'Vin1~1.:!1'U'lI'fl-lltl'illll 

1'I'"l1~,tltl~ (i1~~~IJI5') 

m~1IJ1nmj't"ltltln'l'U1 :S'U1Vi 

(i1~~f\[?l5') 

6.72±4.24 

1.02±0.40 

5.99±3.96 

1.14±0.56 

.426 

.500 

6.21±2.44 

1.29±0.65 

7.97±3.47 

1.11±0.32 

.026* 

.173 

8.31±2.77 

1.18±0.43 

8.71±1 .86 

1.44±0.59 

.546 

011* 

'6'I3J'i'i~111 "r'l n~'i"l.i'fl'il n:n b'Oj 'U !-II~ III 

(al~~~(;l'llm~n~3J/'U1Yi) 

23.83±7.61 20.58±3.60 .128 . 23.73±4 .19 21.26±4.60 .059 25.23±4.18 28.69±8.65 .035* 

• ~LJ;ln9h~"l1nri'fl'U'tIntlri1~iJ,rtJ~1~'lJ'V11~~ii~~~:::~i\J .05 

'"l'l n (711J'l'l~ 11 'Y'Iu~"lVIi'l n1Ji'l ~'61'fl'l n~d-J rl'JUI1d-JiJ lOb L'U~t1~d-JJJrlll'l'Y'l m:i'~'l'lTW"lJ'fl'lU'fl~ LL'61:::~d-JJ:i'rlll'l'Y'ln1:i'1~'fl'fln~ L'"l'W~'l~ ~1.~LL(71n l'l1'l'"l'l nn'fl'Wn1J 

i'l ~~'fl'l 'fltJ'l'li.hrtl~ 'l ri'1)i'l'l'l ~11 ~~:i':::~U .05 n ~d-JLi'l~iJ rl'l L 'U~ t1"lJ1.l'l rl'J'ld-J'1U'fl ~~~'W'"l1n n'fl'Wm:i'i'l ~'61'fl'l'flU'l'l iJ't!t1 ~ 'l ri'1)i'l'l'l ~~ ~~:i':::~U .05 LL'61:::n ~d-Jiln LFl~1i'l~ 
UJ:::tJ n ~ iJI"11 L'U~t1"11'fl'lmd-J'l (71JVI'ltll'"l'fl'fln1'W1 ~'W'lYi Lb'61:::~d-JJ:i'rlll'l'Y'l m:i'l~'fl'fln~L'"l'W~'l~~ ~~'W'"l'l nn'fl'Wm:i'i'l ~~'fl'l'fltJl'liJ't!t1~1 riq.Ji'lI'l~fj~~:i':::~u .05 

U1 
to 



1Pl1'dI..:1v112 n1),~ LI"l),!::::"vf1"l':l1~ LLUnh':ltJ'Vll..:J b~m L~'fl buh.l'iJ b l1t1'iJ 1"l'l'UJ LLIPI n ~1..:J"lJ'fl..:J 1"11LU'flfb~1,J~n1mJ~mmu~N"lJ'El..:J~~)'nlJlI'V'ln1)'ViI..:JltJ"lJ'fl..:JU'El ~ bb~:::: 

~~)')'(lJlI'V'l n1), H'El'fln •.h~tJ~..:J~ ~),::::~~I..:J mi~ 1"l'l'iJI"l~ n~~1'Vl~ bb~::::n~3.J~),1 b~~1'Vl-nu)'::::tln ~ 
ru q "'I q .. q 

. n-a~I'I'J'UI'I~ 
, q 

n-a~1'Vl:jj
" 

n'ii~i1'i1bf.ia1'Vl:jjil~tln~
q q 

~'Jbbth (n :: 12) (n :: 15) (n :: 13) F P-value . 
...I 

% n1'lbilammila.:l 
. ...I 

% ·n1'iLtlatl'Ubbila.:l . 
...I 

% n1'lbilatl'ULbila.:l 

~~'i'HlI11~n1'ith:n'U'lJ'fl~tJ'il~ 

~'J1lJ.,tJtl(;l (il~~~(;J:i') 

mlJ1(;Jnn£Jb"l'fl'flnb\! 1 'l\!1l1 

. (il~~~(;J:i') 

'''UJ'i'it1I11~m'ii.i''il'fl n:aL "I \!1l~ 'l! ~ 

-2.82 

16.78 

-9.38 

31.95 

-4.08 

-8.98 

10.55 

21.43 

12.14#.0. 

2.583 

1.699 

4.825 

.089 

.197 

.014 

(ih~~~1Il'ilnL"an~aJ/'U1Vi) 

# LL(;1nj;h~"I1nmilJ~'J'IJ~lJtl£i'N;:hrmh;i'n 1'YI1~~n~~:i':;~'IJ .05, .0. LL(;Jnt;h~"I1nmilJ1'r'l~tl£i1~;:hr£J~1~n ''r'l1~~Ci~~:i':;~'IJ .05 
~" '0 l:J ".kI 

~1 n 1Pl1),1.:j~ 12 bmtl'iJ bl1t1'iJ1"l':l1~ bblPln ~1..:J"lJifl..:J 1"11 btl'flfb~tJ~n1nU~tltJbbtl~..:J"lJ'El..:J~~)')'(lJlI'V'l n1)'o,11..:J11,J"lJ'El..:JU'El ~bb~::::~~)')'(lJl1'V'ln1)'1-nml n~ b~tJ~..:J~ ~ 
. ~ , 

),::'VI~1..:Jn~~m'iJ'1~ n~~1'Vl-n bb~::::n~~~)'! b~~1Yl-nu)'::::~n ~ 'Y'/'IJ~1 n~~~),1 L~~1Yl:n1J?'::::~n ~ij 1"11 btl'Elfb-ntJ~n1)'LU~tltJbbtl~..:J"lJ'El..:J~~)'nllll'Y'/n1~1-n'fl'fl n~b~1,J~..:J~~ 
b~lPln~I..:J~lnn~~I"l':l'iJI"l~LL~::::n~~1Yl-n'fltll..:Jij,rtl~l~ruYlI..:J~t1~~~::;~'iJ .05 . 
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/1 LL~n(;h'l"llnn~).Jl"Yl;'iltJl.:J~hrtJ~1I'iC1l'Yl1.:J~Ci~~1::;~tJ ~05 

LLeJ'tJ3Jii.y1 34 btJ'elfb~'tJj;fn1ntJ~vtJLbtJ~\I"lI'El\l~l-J'1'1~fl1'YiW) ~1.-n'el'eln:] b ~tJ~\I ~ i11 VI~\I n1 '1 

'VI i11~'El\l"ll'El\ln~~ rl'JUrl~ n~~itln1'V1~ LLi'l::n~~1Jnilnb~~1'V1~tJ~:;"nj;f
III III III q 	 '1 
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d 
'lJ'VI'VI 5 

n1 ~1~tJ ~~'1 (:,JIWlJ'il'l n1~tJ nnnL~fl1Vl:nl.lJ::;tJ n !?l~i:l~~~"JJ~~~HI'W::;1'W~~'1mtJ dJ'Wn1~ 
• iii! iii! 'U 'U " 

1~m:n'lVl(?1fl~'1 	(Experimental research design) i:l1'(;1b1UJ'::;~'1fD1b~~~n~l(:,Jfl"JJ~'1n1J'tJnnnL~~, 

I,Vl:nU~::;~n !?l~i:l !9i'il~']J~ ~~J't;l'W::;1'W~ ~'1~'1'ilI~ bLfl::;L~~ bmtJu bv] tJU~fl"JJ~'1n1J'tJ nnn L~~ I,Vl 

:nu~::;~n!?lnun1J'tJnI,Vl:n~i:l~'il~']J~~J'J't;l'W::;1'W~~'1'ilI~ n~~!1l'd'ilrh\l ~'il ~~'1'il1~ b~pj~~\1 'il1~ 
J'::;~~I\1 60 - 69 iJ ~b~li'd~n'"lmJ'~ rw pj'W6~'1L~1~bbfl::;~w.J'WI~']J111~LLfl::;~~J'~b1111~~~'1mtJ

III 	 " 'lI1U " 

m~~'tl~n~lbb'tl::;hJ1~'il'ilnnli\ln1tJ~~lb~~'il ~ltJ'dtJ 52 rl'W bbU'l'il1~I~3JrlJ'L(?1tJ%n1J'~~'iltl1\1 

41tJ (Simple random sampling) 'iltlmu'W 3 n~~ 1~bbfi n~~rl'dtJfOl~ ~TW'd'W 13 rltJ n~~1'Vl:n 

~ltJ'd'W 16 rltJ bL~::; n~~nnb~flI,Vl~tJJ'::;~n~ ~1'W'J'W 23. rl'W L~'ilL~~'"li'Wn1J'Vl(?1'tl'il\li:ln1~']JI(?1 

~ltJLU']J'il\l n~~ !1l'J'ilrh'l ~1''W'J'W12 rltJ btitl'l'"l1 n hJ~1~1J't;lmUfOl~fl1J'ujju1i I'1'WLtJ 

~1(;1U~::;~I1''WLbfl::; n1J'fUU~::;VlI'Wm~1~(;11~~~14'tJLb'W::;\nL~ vi'li'W9\1L~~'iln~~!?i'dtltll'1L~1 

i'J~LrlJ''1m1 ~1'W'J'W 40 rltJ !?i\l;i' 

n~~~ 1 	 1:J1~fumJ'tJmLfl::;hJi:ln'"lmJ'~L~1 L(?1mu'Wn~~~tlll;'il~3T~J''"l::;~\I 

~1N~11'1 ~iJn'"lm~~m~tltlnn1i\lmtJ(;11~Un~~LrltJVlI L(?1tJtltln 

ihi\l mtJL:J Ln'W 2 ~'J L~\ll?ltliu i?l1t.fbLfl::;bu'Wm~tltl n n1i\ln1tJ~1:J 
J I.J 0 

~~lb~~tlbbfl::;(;1tlb'W'El\l '"lltJ'J'W 12 rl'W . 

I .d 
nfl~'Vl 2 	 1JnLunbn~~\'Vl:n ~1'W'J'W 15 rltJ, 

I .d 
nfl~Vl 3 	 1JnLUnLnJ'~nJ'1b~fl1Vl~U1::;tJn~ ~1'W'd'W 13 rl'W, • 

~ 	 ~ 

itJ(;1'il'Wn1J'~n~11r.rtJiJ 2 i'W(;1tltJ I,~bbri m~ufUut\lLUnLm~m~1Jnn~lb~'tlLVl~ bb~::; 

n'l~~n~ t:.J~']J'il"n1J'tJ n~n b~'tl \ Vl:nUJ'::;tJ
iii! 
n ~~iJl?ltl~']J~~nt;l'W::;bbfl::;\

q 
"JJ3JtJLtJL~'il(?1L'W~ru\l~\ltl1tJ

\J~ '! 

L(?1mmtJu bY1tJunun~~rl'durl~ bb~:;n~~tJ n \ Vl:n t(?1tJi\l~tl\l n~~tltlnn1i\l mmU'Wb'd'tl1 1 .r'd t~'1 
q q 	 q It 

3 r1i"l?ltliU~It.f LU'W:i'::;tJ::;L'Jfll 12 iU~It.f VlIn1J''Vl~~tlu!?i'Jbbu~ritl'Wbbfl::;~i\l'"llnn1:i'1Jn 

tltln nli\l n1tJ b~ bbn !1l'J LLU1V11\1~1J'1V1m !1l'JbbU:i'V11\1~']J~~1:i'~'W::; L~mllitJ1JbV]tJu ~1 b'tl~tJ']J'il'l• 
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1. ZtJ LLUU m~!l!l n rhi~m1:J Jl'd1:J m~'tJ nij~1 b~'ell'Vl~tJ~:;iJ n ~~tJfUtJ~~"'l1 n m~!l!l n rhi~ 

mtJijnL~'ellVl~~~!?l~'Wb!?ltJ~ ru~3-J ~ni ~'WVlfL~!ln tJ~:;n!l'IJ Jl'dtJ 'Y11 m~!l'Jti'Wh~ mtJ ~1'W'd'W 
16 'Y11 'Yhm~1Jnij~1L~'ell'Vl:ntJ~:;1:Jn~ ~1'W'd'l.l16 'Y11 LL'el:;~'el1tJti'Wf1~mtJJl'JtJmn~'W 5-10 'W1~ 

b!?ltJ m ~,J~:;Lij'W"'l1 n ~'Vl~~ f1 ru1 ~~ ri1 ~"Jjil~'J13-J [;]~~ L~~ btlmn (IOC) L'Yh n'IJ 0 .82 LL~!?l~~1 Lil'W 

ZtJ bb'IJU n 1 ~!l!l n n 1 i~ n 1tJ~ LVi3-J1 :;~3-J ~1Vi fu ~ ~~!l1 iJ 'W!l n"'l1 nnlJl'V'i 1 m~~ n~1tJ~:;dJ'W'"l1 n 

n1 ~'Vl!?l~!l 'lJb ~ li ~ ~!l1 tJ'V'i 1 n1 ~!l!l n n1 i~ n 1 tJ ~'J tJ n 1 ~'tJ n ij n L~ 'ell Vl~ tJ ~:;tJ n ~LL~'d l'(?1 ri 1
CU qJ q q 

m~H!l!ln:nb'"l'W (Oxygen uptake) [;]~!l(?1m~!l!lnn1i~mtJ 1 . .t'Jb3-J~ Jl'dm~i!l~';jL~n:;"'LLn~ 

"I'lU~1 ~UbL'IJ'IJ m ~!l!l n rhi~mtJijn L~~1'Vl:ntJ~:;tJn. ~~ ri1 ~'d13-JViun"ll!l~~1'WL'Y11 nu 3.95 LL~:;
~ 

~r5[;]~1m~1-ii!l!l n:n L"'l'W 13.83 iJ~~~ [;]~!?i!lnb~ nf3-J [;]!l'W1~ b(?1m~!lLmtJ'lJL~tJunULn rui 

~:; ~'IJ fi'I'J13-JViUn "lI!l~ n1 ~!l!l n fh i~ n1U~b-iitJ~:; LiJ 'W'"l 1 n ri 1 fi'I'J13-JViUn"ll!l~~1'WL~tJul~~1 Lil'W 

n1~'el'elnn'li.:)mtJ~:::~'lJU1'lJmn~ (A~SM, 2006) 

12 iU!?l'ltf~13-J'l~~"ll')tJ~.:) b~13-J~"1I~3-J~nl'W:::"1I'el':) ~~':)'ell~l~~(u ~':)'"l1 n n'l~~m~n';jr.rtJ fOIf.:)n 

"I'lU~1 ~1'W'el~ rlu~:::n'el'IJ"1I'el~~1~ mtJ 1~ LLn LU'elfL~'W[;]1"1I,r'W~ ri1'el !?l'el'l LL'el :::3-J'J'el n~1mtl'e)~ ri1 

'1> '1> '1> . J '1> '1> '" ci '" Or": d' I~ I

!?l1 'W VI 'W 1 LL 'el ::: n ~ 1 3-J L'W 'el [;] 'W "111 !?l1 'W VI 'el \I 3-J n 1 ~ "I'l (;J.J 'W 1 fi'I ') 1 3-J LL"1I 'I LL ~ 'I L"I'l 3-J 'lJ 'W LL l'l ~ ~ "I'l U 
I ~ 

n1 ~LU~tJ'WLbU~\ll 'W n ~ 13-J L tJ!l ~'WLL"lI'W~1'WViti 'l ~1'W~'J1~ ti'el'W~,) 'el~'l\l ~'I!'tJ~ 'l ~ruVl'l\l~ ~ ~ 
. '" 

~1'Wn1~Vl~'IJ?i') "I'l'IJ~'l n1~Vl~\I J?i'JU'Wi'W~!?lVl~'WLTI"Il'l1 ~~'W ~1'W~~~nI1l1"1'l m ~'V'i1\!1'W"lI!l\!tJ!l (11. . 
~ ri1m~1l'l~'VI1tJl'"l'el'el n1'W 1 ';j'W1~ L~3-J~'W LL~:::~1'W~~:i':i'n1l1"1'ln1:i'1-ii'e)!ln~ b'"l'W~\I~ !?l~\!~'W'"l1n

'" • 0.l 

n'el'WVl (1I~'el,m'el:::~\1 n~1 n'Ci~l'Vl~ Lb~:::n'Ci~fi'I'JUfi'l~'el~1'1~.JtJ~1 fOiruVll\! ~Ci ~~:i':;~u .05 n~3-Jl'Vl:ncu q q q 61 q 

~ri1 L'il~tJ"lI!l\! A'J1~'"ltJ!l!?lbb'el:;m:i'Vl N ~'J'n ru:;!l~n'IJ~'J'Wi'W~mJ btl (11 [;]1~~~'W!l~1~~.J1:J~1 fOiru 
q qJ. a.J QI 

Vl1\! ~Ci ~~~:;~'IJ .05 LL'el :::n~~fi'I'JUfi'l~hmfi'l'J13-JbL(;ln!?i1\!!l~1'1~.JtJ~1 fOiruVl1'1 ~Ci ~~ :i':::~u .05 
q q '" 
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'fl,nU1"1fJ r.J~ n11"~~fJ 

1. e.J~"1Jtl'lmJ''tJ n1.Vl~LL~:;ijn L~~1.'Yl~lh:;~nl?f~iJ!?ltl~"1J~~J'nl'W;:;"1Jtl.:J'VICO.:J~.:Jm~ 

;;TU 'fl -3 ~Ul":: n 'fl tJlI'fl-3'.h.:J n 1 fJ 

[11tl'VIi'l n1J''tln 12 -lU1?)1tf 'Yl1J~1iJmJ'~I?)~.:J"1J'el.:JJ1'V1t!n ~'J LUtlfL:j'W1'11"1J21''W1.'Wh.:J mtl 

LL~:; L~ l-J~'J ~ n ~1~ Lii'tlmh.:J iJt!tl ~ 1 riry'Vl1.:J ~ ti ~"1J'el.:J n '6i ~'tI n ijJ'1 L~~1.Vl~th:;tl n I?f Ltitl.:J1Oj1 n 
q . " . 

m J''tJ nnn L~~ 1.Vl~tJ:r:;tl n I?f Ltl'WmJ'tltl n n1i.:J~iJ m nrl~tl'Wl 'VI'J n~1l-J L;i'el21'I?) 1.'VI ru'elti1.:J (;jtl Ltitl.:J 
q ~ 

~'Jtl rl'J1~'VIt!nJ':;1?i'U1J1'Wn~1.:J bYl mJIOj 1 n rl'J1~'VIt!n1.'WmJ'tltln n1~'1mtl(ACSM, 2006) ~1'VlIOj1 n 
, 

Lrl1tl.:J~ Lrln :;tfbbfl ~ iJ fi1 rl'J1 ~'VIt!n"1Jtl.:J.:J 1'WbVl1 n'U 3.95 bb~ :;iJre)'1'1J'1 m J'Htltl nO] blOj'W 13.83 

ij~~~I'1J'!?ltlm~nt'~!?l'el'W1Yl l'1~tll?)J':::tl:;b'J~11 .r'Jl~.:J -lUVl1tf~:; 31''W ~'1btl'WJ'tJbb'U'UmJ'tltln 
'U 

n1~.:J n1tl bb'U'UbLtl lJ'un ~iJLL 'VI '6i'l'Yl i'l 'I1 'W'VI i nlOj1 n1"1J~'W Ltitl.:J1Oj1 n"'W-n'J'I J':;tl:;L'J~1'V1~.:J~1 n'W1l1~ 
20 "lItl.:J mJ'tltln n1~.:J mtl lOj:;iJmJ'H'Yl~.:J.:J1'Whar'WbL~:;rl1ft'U1P:lL1?)J'1'1"'Wre)'l'1n~'J'W'Yltl1 n'W LL'c:l::: 

, ..,; ""'l '" d' .d " . ~ ",.J ~ rltltl1 L'Yl:I.Jn1J' "1l "ll:I.J'W:l.J1m'WbJ'tltl1 (Glass et aI., 1994) nJ':;I1l'WmJ'be.J1!:J~1ry L"lll-J'WVl~:;~~ b'W 

, ... % .. '" "I ,.1' 'i' 4 • ~ ~ ",.J '''I " 
J'1'1 mtl b'YlJ'1:;1Oj:;~mJ'·b'I.:J brlJ'1:;'VI'Yl~.:J.:J1'W b'VI~"ll'W:l.J1 b(?ltlmJ'(?l.:J tmuJ':l.J1 OJ b"ll:I.J'WVl~:;~:l.Jtltl:I.J1 b'll 

'U 

~.:J'"l:::'ll'Jtl~(?)wnaJ L~l-J~'W"1ltl.:J1"1llJ'Wb'Wn~1~ L;itl1~Ltl'Wtlti1.:J ~ b~'W1~1Oj1 m:;~'U bUtlfL:]'W(;l1"1l21''W 

rl .dJcr cvcv,J '" . 11 cv 
~ (?)~'1 bb~:::IOj:::·b'I.:J!:J~ Cl'l'W1'V1'Wnl'1'JVl~ (?lfNlwm(Powers, E., 2007) .~tl (?l rl~tl'l n'U'lltlVl LL~ :::rlOJ::: 

(Short, K. R., et aI., 2003) ~n~1!:J~"1l~'1 n1J'tltl n rh~.:J n1EJLL'U'ULL'flLJ'un'Yl'U~1 ~1~1:rCl-n'JEJL~:I.J 
., . 

tJJ':::~Vlfi[11'Yl1.'Wn1~Yi1'11'W"lltl.:J n~1~ biltl ~.:Je.J~1.'WmJ'-n'Jtl~ 1?)J':::~'U1"1l~'W1.'Wt1'1 n1EJLL~::: -n'm1.~ 

,f1 'VI t!n ~'J ~ (?)~'l ~'Jtl b'Wn 1 J'~ n~1~rortlb 'Wrli'ltlhJ'Yl1J n1n1J~tl'WLLtJ~'l"lltl'ltl'l ~uJ':::n'fl'U"lltl.:J 
t1'1 n1tl"1l'fl'l n'6i:I.J'tin1VJ~ ~.:J bLiJ~1 mJ''tI n 1 Vl~IOj:::iJ rl'J1~'VIt!n"'WJ':::I?i'UtJ1'Wn~1.:J L-n'WL~tJ'J n'Un1J''tInq . . 

ij:r1 L~~1Vl~U:r;:;tl n I?fLL!?liJ jOh rl'J1~'VIt!n~-Wtltl n~1 (fi1 rl'J1:I.J'VI'Il'n"1ltl'l'l1'WL'Yh n'U 3.04 LL~:::re)'1'1:r1• 
n1J'1.:ntl'fl n~ LIOj'WL'Yh511 10.64 ij~~~I'1:r!?l'flm~ nt'~!?l'tl'W1Yl) LL~:::~'Jti~1'W'J'Wvl1~l-J1 n n~1mlOjlOj::: 
" "I " ., ~I.I.J... , . ... "4 .?I ..l 0 ""1 ' " . I·.J • 1 .,
1'1'fl'l b'll:r:::tl:::b'J~1 L'Wm:r~n~'WVl~~1nm1'Wr.Ntl1IOjLU'W~1L'VIt1JVlVl1 L'\.-l ~L'VI'Wn1nu~tl'WLLu~.:J L'W 

n'6i~1.Vl~ 'VIi.:J1Oj1n'tln 12 iU(?)1tf
q 

IV cl IV cl' 
1PI1'WFl'J1:J.J bb"lJ.:J bbl".:J"lJ'fl.:J n~1:J.J b'W'fl 

[11 iJ'VIi.:J n1:r'tJ n nn L~~1Vl~tJ J':::tl•n 19112 itJ Vl1 tf 'Yl 1J~1 n ~1:I.J L;itl ~'WLL~J'W~1'W'VIi.:J 
n ~ 1:I.J L;i'el ~'W"ll 1 ~1'W'VI-W1 LL~:::n~1:I.J L;i'tl~U"ll1 ~ 1 U'VI~.:J iJ n 1 J'o;L9J.J'W1 rl 'J1:I.J bL~'1 LLN b~ :I.J~'W 
1Oj1 n m J'1'(?l rl'J1~ Lb~.:J LLN"1l'el.:J n~1l-Jb;i'elLL'U'ULrl~tl'Wl 'VI'J lVltlH~fi 1RM (Repetition Maximum 

Isotonic Test) ~ firl b'U~ tl ~.:J~'Wtlti1.:J iJ'I!tl ~1 riryVl1'1~ ii~~ :r:::~'U .05 Lntl'l1Oj1 nvl1Vl1.:J1.'Wn'l J' 

brl~tl'Wl'VI'J1.'Wn'l:r'tl nij n b~~1.Vl=BtJ:r:::tl n I?f iJ n'lnrl~tl'W1'VI'J"lltl.:J"1l1tlti1.:J!?ltl Lti'fl'l (;l~'fl (?l-n'J.:J"ll'tl.:J m:r 
. q 

'fl'flnrh i.:Jn1tl lVltlvl1Vl1.:J mnfl~tl'W1. 'VI'J iJ n1:rtitlLL~:::L'VIrltl (?) L"ll1tltll'1~tl (?) L'J~1 Yi1b~ n ~1~ b;itl1~
. 'U 

,. 

-." ',;.l..&. __-.,~ ....... _~. 


http:n'6i~1.Vl
http:b"ll:I.J'WVl~:;~:l.Jtltl:I.J1
http:tmuJ':l.J1
http:b'VI~"ll'W:l.J1
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Vi1'l1'Wb~~~1n~'W 'lJ'W1 ~ b~'WltJ n~1~ bif'el~ b1~'l b~~~'W ~'J'Wn~~'tJ n1Vl;nhJYiUm1~bb(;1 n 1?i1 'l'lJ'el'l • 
~1 b'Tl~tJ'lJ'el'l '"l'J1~ bb ~'l bb~'l'lJ'el'l n~1~ bifm'~~~1'l ri'el'Wbb~~~i'l n1~'tJ n 12 ~tJ ~1~ ~'li!?, bb£J'l n1J 

n1~~n~1'59tJ"lI'el'l~'l ~'W "ll'eltJ (Jung Hyun Choi, 2004) ~~U~1n1~'tJnlVl;nl'W~~'l'el1~ 
~ , 

~tJ~1~~~ 3'"lf'ldJ'Wb'J~1 12 ~U~1~ ~'JtJ~UbbUun1~'tJnlVl:nLLuui'W~hl; ~1'W'J'W 12."h 
, 'IJ . 

'll'J tJ b~~ '"l'J 1 ~ bb O]'l bbN n~1~ bif'elu'h~ ru~'el L~1'eltJ1'lilt!tJ~ 1 ~'1JVl1'l ~ 11 ~ ~'l'el11Ol dj'WbYi~1~~1 
l,JbLUU."h n1~'tJ nlVl';n~ilin~ru~."hVl1~ n1H'"l~'el'W1~'J Lij'W'J'l bb'"lUn~1ij~1 b~~1Vl;ntJ~~tJ n i?l

• 
'" .1' 1'" '" ,"" 0 ~ '" "" ~ , " ,.J • I " '" .1'0 •n~1l-J biJ'el CilVl1'l1'W'W'eltJ n';n IOl'lVl1 ~~tJ'l ~l-J b~'Wn1nu~tJ'Wbbu~'l"ll'el'l '"l'J1~ LL"lI'lbbN"lI'el'ln~1~ b'W'el 

.,: 'I ~ • ,.J • I ,,' '" .1' ,
~1 n L Yi~~~tJ~b'J~1 ~'Wm ~I"I n~1'el1IOlYiUmnu~tJ'Wbbu~'l"ll'el'l '"l'J1~ bb"ll'lbL~'l"ll'el'l n~1lJ L'W'el"ll'el'l n~~

•
"" 1 "'" ..J . '" .J~ "''' .1' ,:: .J 00 '" '" ~n Wi! b'W'el'l1Ol1nm~'el'elnn1~'lmtJVl b"lln~1l-JL'W'el'lJ1U'eltJ'"lN 1t.l~~tJ~L'J~1Vl'W1'WYi'el IOl~Vl11~lJ 

c:r ~ J' 0" ~ lei", ~~ 
'"l'J1~bb"lI'l LLN bYi~~1n"ll'W tCiltJ '"l'J1~~~Yi'Wfi~::;~'J'N '"l'J1~ LL"lI'l LLNLL~~'"l'J1~'el~Vl'W"lI'el'ln~1~ L'W'el 

lOl::;il '"l'J1~i~';'Wfirl'W~'el '"l'J1~'el ~Vl. 'W"lI'el'l n~1~ L~'elIOl::; LU~ tJ'WLLU~'l1.U (;11 ~ '"l'J 1~ LL O]'l bbN"lI'el'l 

'" .1'", '" '" ...~": ..1' .. '" .1'",":.1' '" n~1~ b'W'el en m1~ LL"lI'l bL~'l"ll'el'l n~1~ L'W'el LYi~"lI'W'"l'J1~'elCilVl'W'lJ'el'l n~1l-J b'W'el nlOl::;LYil-J'1l'Wl?n~l.u ~'JtJ 

(bIOl1'1J m:::u'J'Wf(;1"r, 2538) 

IV , .... 

!Pl1'W f'l113J'fl'fl'W IWJ 

[)1tJ~ i'l n1~'tJ n 12 iu ~11~13JYiu '"l'J1lJ LL(;1 n (;]1'l"ll'el'l ~1 b'Tl~tJ"lI'el'l fl'J1~re)'el'WI?i''J'lJ'el'l 

n ~ ~ fl'JU fl~ n~ ~1.Vl;n bb~::;n ~ ~ ij n b~ ~1.Vl;nU~::;~ n [;]'eltJ1'lilt!tJ~1 ~'1}Vl1'l ~ 11 ~ bb(;] b ti'el'l ~'J tJ 

vl1Vl1'l m ~'tJ n 1.'Vl;n bL~::;n 1 ~'tJ n ij n L~~1.Vl;nU ~::;tJn. i?l ilU1'lvl 1~'ll'JtJl'Wm ~U t'l L~UtJ t'l n~1~ L~'el . . 

~ "I ~ ' .. q I cv .J.cIJ .cal ~ q II 

~1m Yil.J~::;tJ ::;L'J~1 ~'Wn1~1"1 n'rt1'el1IOllOl ~YiU'J 1l-J fl'J11.J'el'el'W(;1'JVl t'l"ll'WLYi n ::;iJVl1tJ t'l L~tJtJ ~n'lmtJ 

"lI ru~'elU'fl'Wi1'l n1mL~::;'"l~1tJ'fl'Wi1'lmtJ ~'lU~::;LtJ"llt1"l1'el\l m11.Jre)'el'W~'J~11.J1~t1'll'JtJ~ ~ fl'J1l-J L~tJ\l. .. 

(;]'elm~1~fun1~U1~L~U n~11.JLtf'elV1~\l1'W1~~('W i1\lmuiJm11.Jn~~'ilum::;L'il\lLL~::;~~'el\lLL~~'J 
~'el\lI.'J U'el\l rl'Wm ~UVl~ ~'lJ'el\l~'el !1l'el'lJ~::; L~~'el'W1~'J ~ n."r\l'll'J tJ1~~'el (;]'elV11\l1'W1.~1.J~ n~1\1~'Wil n 

. . ' ~ 

~'JtJ (1Ol~'JtJYi~ .fi~ru'W'Vlf, 2531) 1Ol1nm~~n'rt1'59tJ"lI'el\lLLl.J'"l~1LL~'W (Macfarlane, D.J. et aI., 

J~ ~I '1 ""''I "" ,!II odI , "".J '''' 
2005) Vl"ln'rt1~~m~~n L'Vl"ll ~'W~'1J\l~'lmtJ Lu'W~::;tJ::; 3 LCiI'el'W YiU'J11.J~1L'U~tJ·n'el\l'"l'J1~'el'el'WI?l,) 

~('W'eltJ1\1ilt!iJ~1 ~'1!'Vl1\1~Ci~ LL~::;m~~n'rt1'lJ'el\l1'J'WIOl'\J ~'m11?l~[)'W (2539) V11m~~n'rt1~~1Ol1n 

m~'el'elnn1i\lmtJ~'JtJ1'Vl~~il(;]'fl~l-J~it1[)1'WVl1\1n1tJ'lJ'el\l~~\lmtJL'W~~q)\l YiU~1 m~'el'elnn1i'l 
'" ~ "" ~I 0 '" <j' "" .J. I .J "', "', '" mtJ ~'JtJ ~Vl"]jLu'Wn1~'el'flnn1~\l mtJ LbUULb'el ~~UnVlu~'el~ LLNm~LLVln'Vll.J~~ 1?l'el~~UU'lJ'elI?l'el L'el'W 

LL~ ~n~11.J Lif'el ~\I ~~1~~'el(;]'f)(;]1\l1 ~11.J1~t1';U\l'el1~1.J1 n~'WLL~~il '"l'J11.Jre)'f)'W1?]'J L~l.JlJ1n~'W 
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IV <V 

(PI1'W m 'a'Vl'a.:J (PI'J 

1l1t:J~i-1m)''tJn 12 lU(PI1~ 'YfU~1 i-:jn1)'1JnLVl~ bb'i'l:;n1)''tJnih1bA'C1LVl~U)':;t:Jn(;]~t:.J'C1~
. . 

t?i'fl m ),Vl),-:) ~t;l1'W~~-:)!l1tJ b~'W'°n n rh L'U~t:J n1),VlN ~t;l ~1'(PI 1~'"l1 n Lri;'fl-:) l'(PI m ),Vl),-:) ~'J"ll ru:;'fl~ tl1A 

L(PIt:J n ~ ~1J n L Vl~~ ~1 L'U~t:J"ll'fl-:) n 1 J'Vl N ~'J1J'Wi'W~t:JU btl (PI 1?l1 ~:n\.llOl1 n rl'fl'W'tJ n'flti1-:)i:hrt:J~ 1 ~'k! 

~1 ~ruVl1-:)~ ~ qq .~~)':;iu .05 bL'C1:;n~~1J nih1 LA'C1LVl~UJ':;t:J n (;]~ ~1 L'U~t:J"ll'fl-:) m),VlN ~'Ju'Wi'W
III 

.dI I ~I clJ I ~I I Qj IV 0 IV .2 cv .c:. <Q.J IV .J I 

t:J (PI~t:J'WLu (PI (PI 1 (PI"ll 'WIOl 1 n n'fl'W~ n 'flt:J 1-:) 3J'Wt:J ~1 f1 ru'Ci1 f1 ruVl1-:) ~ rll?lVl )':;(PIU .05 L'W'fl-:)IOl1 nVl1Vl1-:) mJ'
It Q,t ~ . 

I • " I I 

Lf1~'fl'WL~'J"ll'fl-:) n'w1J nvi-:)~'fl-:)lULLUuihfn'lj-ru:;:n11 !lti1-:) t?i'fl LU'fl'l ~'l ~'fl'l!l1 Pi't:J f1'J1~ bL ~'l bL),-:)"ll'fl-:) 

n~13J b d''fl''ll11 'Wm),VlN tK'J Lb'i'l:;~n'lj-1~ ·3J(P)'C1"ll'fl-:)h-:)mt:J L~'flhj1ihn (PIm)'~~~1'eWjjhJ3J1 i'J~tlU• 
• I . • I .J • ".J • . "d' "",.1' ..,: 

n l),u)':; ~ 1 'W'l1 'W"ll 'fl'l J':;UU u J':; ~ 1 Vl Vl 'Vl1 ~'W1 VlI"1 '.1 U 1"13.1 n 1 J'Vl 1'l 1 'W "ll'fl'l n 'C11 ~ L'W'fl (PI"iI'I.lL 'W ~ . . . 
• I ...... 'I. . I .J • "'.J.., '" .J ""' .J ~ ~ '" • "",.1' 
u ),:;~VlfiIl1'W ~'Wm J'Vl1-:) 1 'W"ll 'fl'l ),:;U'lJuJ':;~ 1VlVlVl1~'I.l1Vl)'ulLnm n'lJ m J'L1"1'C1 'fl'W ~~'J ~(PIVl1-11'1.l (PI"ll'W 

~'l mJ'Vl),'l tK'l LU'WI"11)1~ ~13J1),rI"ll'fl-1i1-:) n1tJl'I.ln1 )'d1t:J L Vl,f1~'I!n L(PIt:J mnn~'l n~1~ Ld''fl LL'C1:; 

"I " ..
~n'lj-1~~ (PI 'C1"ll'fl'li1'l mt:J~mJ'd1t:J LVl,J1W1!mVi'fll~mJ'VlN tK'l ~~'W (Pi' n ~~m~ LL~'J'lL'J Plt:J~"ll, 

2548) ~'l~'fl (PI 1"1~'fl'l tlU n1)'1J n L 'Vl~ LL'C1 :;m)''tJn~),1 LA'C1 L'Vl~UJ':;t:J•n(;]~iJvi1'Vl1'l mnl"1~'fl'WL~'J~~ 
""' ,~ ""' ~. I ::" '" "I" ,,",.cd.!'1 ~I" d'.J
'i'ln'lj-cw:;"ll'fl'lmmVl'W1~'I.ln bUVl'l (PI 1 'W"i! 1 t:J- "ll'J1 LL'C1:; b'WLL'W'l~'W1-ml'l 8Jl'lbu'WmJ'~nn'C11~b'W'flVl 

...J "I <V ~ " .!'I ,.,. .J.,....J ., '" .J ~ .J.... '''I<V

vn'lt:J b'Wn1J''VlJ''l(;l'l L(PILu'W'fltJ1'l(PI n1),VlNI?l'JYl(PIvo'Jt:J b~m),Lf1'C1'fl'Wb~'Jb'W'flVl1nlOlnJ'J'~1?l1'l1 ~'W 

;~ I?lU),:;~1rJ'W"ll'fl'l ~~'l'fl1tJ LL'i'l:;'i'l (p)ulOlr.rm~t:J-:)~y'i11~ Ln(p)m)'~ n~~1'W~~'l'fl1tJ~~11Ol1 n m)' 

~'1.! L~t:Jm),Vl)'-:j ~'l~.:J~~1 b~ ~~11Ol1 n mn~'fl~"ll'fl.:J )':;uut?i1'l11'W:hm1~"ll'fl'l ~~'l!l1tJ boJ!'W )':;UU 

'" d' • I .!'I '" "'I "" n'C113Jb'W'fl ),:;U'UuJ':;~1Vl Lu'WI?l'W (~~'Wn n'C1~rll?l'W)" 2549). .. 

" 
1l1tmi'l n1:i''tln 12 iU(P)1~ 'Y'/u~1vi'ln1:i''tln1'Vl~LL'i'l:;mJ''tlnihlLA'C11Vl~UJ':;t:J.n (;]~l~l:i'rI. 

oJ!'Jt:J'iI?J.J'Wl ~~nrlll'1'Wm:i'Yi 1'l1'W"ll'fl'lU'fl (PI1~~~'WL~ L(PIt:J L~'Wl~IOl1 n n~lJ'tln1Vl~~~1 L'U~t:J"ll'fl'l• 
1"1'.11 W"l U'fl (PI~ ~~'W'fllh 'lij 'l!t:J ~ 1 ~ru'Vl1'l ~ (i ~ LL'C1:;n ~ lJ1J n iJ n LA'i'l·l'Vl.~UJ':;t:J n (;]ij ~1 L'U~t:J"ll'fl'l 

q • cv q III 

mlJ1I?lmlJ'~1t:J1~'fl'fln1'W 1 ~'W1Vi ~i'W~th'lij'l!t:J~l ~ru'Vll'l~~~ Ltl'fl'llOlln mJ''tJ ni'l~'fl'lJ'ULLUU 
~ '" 

.,. ~I "I .J "'I . ""' ~I 1 ~ ~ ",,"".,. .,,, "'I
lJ n 1 J'~ n m J'~ 1 t:J b"l.'Vl'i'l nLL'i'l:;t:J 11) 1?l1~V! 'C1 n"il'fl'l n 1 J'~ n 'Vlvo b(PI t:J b"1l'l fi n '1 J'~ 1 t:J blOl L"ill 'C1 nLL'i'l:; 

Yl'fl'l"lltnt:J L~'fll~VI'W1Yl'fl'l LL'i'l :;'VlJ''l'l'fl ml"1~'fl'W1~'J1ubuVi Pl'Vl1'l L~mnu LtlumJ'vl1'l1'WU:i':;~1'Wn'\J 
:i':;~~1'l n1:i'V! (PI tK'l"ll'fl'l n~1~ L d''fl n :i':;U'l 'C1~~IOl:;~'W'flrJm:;1l1t:Jl'W"ll'fl'lYl'fl'l'i'l'l1U ~1U~1'l LL'i'l:;ij mJ' 

d' .J~...J ""'.~": .1'.cd ...J ., "'. I '" 1'" "'I" 1
t:Jn"llU"ll'fl'lnJ':;(PIn"1lbI"1N vn'fl'l'fln~u:i'~11?lJ'L'W~"ll'\J 8Jl'l"'l:;-n'Jt:J b~u'fl(PI"llmtll?l'l (PIlJln"ll'W Vlltl "'l'fl'fln'" . . 

b~Yl'fl'ltJU'i'l'l i n'lj-cw:;m:i'Vl1tJblOl LLUuiflOl:;vl11~n:i':;u'l'i'l~t:J n~'l(u~'WU'fl (?) "ll'JtJiU'fl1m Pl~ ~1.:J. '" 
'flul'WU'fl (P)'fl'fln 1~~1 n b~~m:i':i':;u1tJ!l1 m Pl'fl'fln ~'l !:J'i'l1ihn~1~:i'''ll'fl'l'fl1mPl~V!1tJh L~1-'fl'fln'" . 

bLt?i'C1:;l"1f-:) L~lJ~1n~'W ~'l b~1~1~~~:i':i'rlIl1'WmJ'Yil'l1'W"ll'fl'lU'fl(PI~~U (~~"1l1tJ ~'Vl'fl'l~'WVlf, 2544) 

'\J'fl nlOl1 n tltT-:)L:n (PI 'W1?l1oJ! 'l tJL 'W n 1:i'rl 1V! 'W(PIrell?l:i'1 n 1 :i'~1 t:Jl1OlL ~ 'fll~ ~1J n ~ 1 ~1 :i'rlVl1 tJ11Ol1~ 
. . '" 
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• 
~th--1 Qn ~~--1 ~~~::;"li!?1 ~9'W t!?1tJ ~'UYn::;~til--1~--1n1~'tJnn:i"l ~A~1'Vl~lhh::;tJ

•
n 1?l1~~iJ'Wn1~'tJ n"vII tJb9b~~ n 

~~~::;tJ1'J~--1i'W ~ !?1tll?l~1 n1~vntJb9 ~Vl~~ ~WtJ--1~'U~tJ 6 rli--1IPi~'WIV1 ~~!?1rl~~--1 ntl~~n1~~4'tJ~~1 
n1~"vntJ19-ilrm~::;~n b'Wtll?ln~'U~tJ 6 rli--1IPi~'W1V19::;-rl'lm~~lh::;~'VlfiJlI~n1~VlltJb9~~~::;~[PJ,J'W1 
~::;iJiJi'Jb9 ~~~::;Vl ~~!?1 ~~~!?1 ~!?1 rl'll~ i?l'WL~'fl!?1 ~ti~\l91 n~I~1 ~b1'lhml--1 ~~1~ n1 ~.yh--11'W".lI'fl--1LJ~!?1 

~~~::;n~::;U--1~~b~~rl~'fl'W1Vl'J1~~~!?1rl~~--1niJnl~r11\l1'W".lI'fl--1i'l19 (Bernardi et ai, 2002) 

t:t. iJ ov ••1 (Y F ) ~ iJ '.:'l.d <;;II ~ "" ,0.,'fl!?1rl~~--1niJ~-n--1 'l!1--1 u- eng . Chang,2006 ~!?1'VlIn1~r'lnMI L~~--1~~".lI'fl--1n1~VJn ~'Vl'l!I?l~ 

~~~~b1JlI~ n1~r11--11'W".lI'el\lLJ~!?1b'WL~ n~ Ltl'WhrlVl'eliJ~!?1 t!?1tJr11 nI ~'tJ n1 'Vl~ 3 rli\lIPi'fl~LJ !?11~ 
iJ . 

rlf--1~::; 40 'W1V1 Ltl'WL'J~1 12 ~LJ!?11~ HnI~'tJn1'Vl~LL'UiJ 32 'Vii Vli--1nl~'tJn~LJ!?11~~ 12 

~~nl~~nMI~'U~1 n~~I?i'J'eltll--1~1~f'Um~'tJn1'Vl~~m~~[PJ,J'WI~~~nJJlI~n1n11--11'W".lI'el--1LJ'el!?1 

JlltJVli'ln1~'tJnn~1 LA~1'Vl~LJ~::;~n ~ 12 ~LJ!?11~ ~iJ~1 rl'l L'U~tJ".lI'el\l~~~~b1JlI~n1~1-il 

~~ non L9 'W~--1 ~!?1 ~--1('W'eltll--1 ~ 'Il'tJ~'l rr'lJ'Vl'l'l ~11 ~ ~'1~~~~b1JlI~m~1-il'el'el non L9'W~'1~ !?1~I~I~b1'li'lin'l 
Jl'l'l::;~".lIJl'l~~..~ i'lti'~'l9 LiJ'WL ~n::;m ~'tJ nn n LA~1'Vl~1.h::;tJ.n t?ldJ'Wm~~'eln rl1i'l nltJ~H 
n~l~ Lif'el ,r!?11VI bkl ~'ltJ rl'l'l~Vl'll'm::;~'ULJI'Wn~'l'lreJtl'l'l (?]'el bti'el~'W'l'W 40 'WIYl Ltl'Wn1~~~n rlli'l 

n1mLU'U~L~t~ij n ~~'el'tJ n~tl'l'l~~'l ~~~'el Ltl'W~::;tJ::;L'J~1 12 lLJ!?11tr ~'el~'lbtl'Wn1~~'elnrlli'ln1tJ~ 

-rl'ltJ~w.J'W'l~::;u'U n1~VlltJ19 LL~::;1Vl~ L~tJ'WL~~!?1 (ACSM, 2006) ~'1~'ln n1~~~::;uu1Vl~ L~tJ'WL~'el!?1 
o ~t,1 1..c:I .c:... c::.J! 0 iI.J 0 IV .J IV

LL~::;n;'JUVl'ltJ1~'Vl'l'l'l'W ~!?1~tJ1'1~'lh::;~'VlDJlI~ LW~".lI'W'W'W 'Vl'l1Vl L~'el'el'el n m~'1 n1tJ'Vl~::;!?1'J rl'J'l~ 

Vl'll'n~'l n~1 rl'J'l~~I~I~b1~'1~!?1 ~::;~ n1 ntJ~tJ'WLLLJ~'1m~1 run1~1-il'el'f:Jnon L9'W Tll?lnn1n~'W".lI'el'l'" . 
,r'lb9 LL~ ::;~'l'W'J'W~~~ !?1~~'1~~ n91 n,r'J 1 ~ (?]~'WIV1~ L~ ~~'W~'W~ 1~'l ~b1 L~'l ~-rl'l'l rl'l~1~ L~'l L~~!?1'1n'l 

'" 
~::;UU".ll'W~'1~'el non L9'WLb~::;n1J'1-il~~ non L~'W".lI~'1 n~'l~ Lif~~,JJ'::;~'VlfiJl'l~ ~ n~'l ~~hJ1~fu n1 ~'tJ n 

J iI ~ ~ J IV.4 r ~ J tt:!J. 

"11'1 rl'lI~~'l~1 ~b1b'Wn1~1'l!~~n"1l L9'W~'1~ !?19::;L~~".lI'WJlltJVI~'ln1J'~n 8-12 ~LJ!?11Vl t!?1m~~".lI'WbI'I 

5-20 bLJ'elfL~'W!~l (~~ I?l Jl ~tef'W'Vlf, 2535) LL~::;91 nn1J'~teftJ1 'Wrli'lti'U'l~U~In1J''tJ n1'Vl~1aJ~ ~~ (?]~
'" 

~~~~b1Jl'l~J'::;'U'U,r'J19 LL~::;1Vl~ L~tJ'W1'WnlJ'~nM'l~teftJti'i!?1 LL~'1n'UWr'l LL~::;rl ru::; (Wang et.al., 

2002) ~~U~'l n'lJ''el'el n rl'li'l nltJ ~'JtJ:n'lJ''tJ n 1 'Vl~~ ~~ (?]'elmn~~Tl~J''inlJ'1-il~'eln~ L9'W~'1~!?11 'W 

~~'1'e)'l~ Lb~::;n'lJ'~nM'l~teftJ".lI'el'l ~"1I'el'WLL~::;rlru::; (2006) ~~nM'l ~~".lI~'1 n1~'tJn1'Vl~1'W~~'1'e)'l~ 
Ltl'W~'J~'l 6 ~LJ!?1'ltr YlU~'l n1~'tJn1'Vl~~1~1~b1-rl'JtJ~[PJ,J'W'lTlI?lJ''ln1n~'W''.lI'el'l,r'l1~ rl'lI~~'Wt~~1?l 

.d ~ •.I!'.I ov"l· "liJqd' .d ov .1 . ,J~I ."1' OV,J'" .... ., ~ q 'i' "" 
rl ~'W m Y1 1 Vl'J ~~ ~ Vl!?1".l1 'W "1I'II?l'J ~bunVl ~ 'l 'W bu'W u91O!tJ '~'1 L~ J'~ J'::;'UUVl 'J ~9 LL~::; ~Vl~ b'JtJ'W ~~ Vll?l 

" ~'1 ~~b~~~~nlJlI~ n1~1-il~~n~ blO!'W~'1 ~ !?1~'1;'W~'JtJ 'e)'l1O! btl'W~~n::;'Vh'Vl'l'l n1~'tJ n Vl1'el rl'J'l~Vl'll'n 

".lI'el--1m~'el~nrhi'ln1tJ~Lbl?ln~I'1n'W Jl'ltJVli,:mI~'tJnnJ''l~A~1'Vl~LJJ'::;tJn~ 12 ~U!?11v1 ~mnlJl'l~• 
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n'l ~H'El'El n~ L~'W~'1 ~1?1 L~lJi'W~'1 n~1 n'l~1J ntVI~ LL'iJ'iJ L~lJ'Elrl1\lihrtJ ~1 rl'lJVl1\l ~ ~~~~~(;)'iJ .05 

Lti'El\l~'JtJn'l~1J nn~1 biiitl tVI~'l.h~tJn I?fn n'l~1~~i\l'l1'Wl'Wn'l~'fl'flnihi'l n1tJ~~'1n~11VI~LL'iJ'iJL~~ 
• 	 'IJ 

~'El~H'1~'El'lrl'iJ'I1'W':)~tJ'lI'El\l'll1'WLb'W'W LLt1~flru~ (Shan nan et aI., 2008) ~~mt1~t1"lJ'El\lm1lJ'VI'lJn 

1'Wn1 ~'El'El n n1 i\l n 1 tJ bb 'iJ'iJ bb'El b~1j n~ 'iJ~ 1~~ (;)1J r1'J1lJ'VI'lJn~ ~'1 n ~1 n CJt1 ~'El ~ lJ ~~rlJl1~ n1 ~H 

'El'El n~ b~'W~'1~ 1?1~ ~ n~1 ~'JtJ bL~ 1?1\l 1~L~'W~'1 n1~~(ij,j'W1'l1'El\l~~'iJ'U~1tJ1~ ut1~l 'VIt1 L~ tJklL~'Ell?1vl '1\l1kl 

'Elrl1'1ntJ~:;~VIfiJl1~lJ1nikl ~'El L~~tJ~~~YlfiJl1~1'Wm~"lJ'W~\l'El'Eln~ b~'Wl'W:h'l mtJ~~kl bbt1 ~vl11~ 
mlJ1run1~1~'El'Eln~b~'Wb~lJi'W 

'" 	 .... ..,
"lJ'eI b~'\J'eI bb'\J~~1 n n1'i'J~tI 

1. n1~1JnnnLiiit1lVI~tJ~:;tJnI?fLu'Wm ~1J ri n'lnnEll'"lLLt1:;ijn1nfl~'El'Wl'VI'J~1 ~~\lmEl 
, 	 \.I qJ ~ 

fI'J~1JnnnLiiit11V1~tJ~~tJnl?f 'Elrl1'1oW'fltJ 1 .r'JblJ'I itJI?11~t1:; 31''W 'flrl'N~~1b~lJ'El ~'ElLti'El\l'W1kl . . 
lJ'1 n n~1 12 itJ 1?1'1~ ~'1"'l:;n ~t1 ~ 1Ji'El~'lI:Jl'1~'lI'El'lll~\l'El1tJ 

q ".1 cu q 

2. m~'fl'flnn1i'lmiJ ~'JiJ m1~nn11 Liiit1lVI~th:;~n ~ij rI'J'1lJ L~lJ1 ~~lJ~1'Vlf'iJ ~~\lm~ 

~'1lJ '1~rl ~(ij,j 'W"l~"lJ ~ lJ ~~rl'W:;"lJ 'El'l ~ ~-\j'El1 ~1~~i'W ~'1 fI'J~oJ.1 CJ t1'11'W':j~iJ L~'W'El LLn 'VIkl'JiJ\l '1 'IJ~ 
f'iJ~I?1"]j'El'iJ~1'Wn1J''El'Elnrhi'ln1iJ L-n'W n~lJ~~~m~1 nJ':;VlJ"N~1fi1J'ru~"lI "]jlJJ'lJ~~'1'El1~ 

L~'el~~ L~1lJl~n1J''el'eln n1i'l n1iJ ~'JiJ mJ'1J n~J'1 LA~ \ VI~tJJ':;~ n fldJ 'WVI 1'1 L~'el n'VI~\l ~1'V1f'JmJ' 

'El'El n n1«'1 mEl LLt1 :;LU'lJm n~lJ fI'J1lJ'VI~1 n'VIt11tJ1'Wn"'l nnlJ m ~'El'El nn1i'l miJ"lJ'fl\l~~\lmtJ
. 	 qJ l\J , 

3. ~~1'1 ~il1n1~'fl'fln rl1i'l n1tJ ~'JtJn1~'tJ nn~1Liiit1lVI~tJ1:;tJ nI?11I?1iJ~'fl'Wn1~'fl'flnn1i\l 
. 'IJ 	 • 

mtJ ~'JtJ n1~1JnnJ'1 Liiit1l VI~tJJ'~tJn 1?11~ rl'iJ ~~\lmtJ~ij fI'J1lJ ~1lJ1 J'rl LLt1 ~tJii'iJ"1Il~~l~~~kl1 LU'W 
q ClJ ClJ q 	 d.J 

~il1 L~'El1~ ~~\l'fl1iJ"'l~1~il1 n1J''El'fl n rl1i\l n'ltJ ~'JtJ n1J'1Jnnn LAt11V1~tJ~~tJ nI?11tJH1'W'lllJ'll'Wl~ 
ClJ cu 'U q 	 . . q q 

~'1 tl'W~'ElltJ 

-n'el b~'\J'eI bb'\J~"l '\J n1'ivh1{t1fl f.:J lPi'el1tJ 
1. 	 fI'JJ'vh n1J'~njj'1 ~ t1'l1'e)\l m~1Jni1 J'1 Liiit1lVI~1'IJ'lJ fI fI~1'iJ ~1'11 

~ ':1 4 · <;;II ... . ... ~ ~1 ..J J J ..; 111
2. fI'J ~lJ n1 J'f"l njj'1 rl\l ~ t1"lJ'fl\l n'1 ~Y.J m.J ~'1 Lfl t1 bVI-n 'W"II'N J'~iJ ~ L'J t11 VI tJ 1':1 'W1kl'll'WL~'fl 'VI 

• 




Jl1H11'V1t1 

m~~I?J,J'!,ni'l~~bb~~m1~~~\..l~'l·1J'~'l~'4'l!t6. m~'Vl~'J'l. 'W~:;~1"1lU'Y'Y'1i~~.:J'f)1~ ow.fl!. 2546. 

nr'lb'Vl'V'l~Vl1'W~~ : L'"lL'el~m~Yl~~, 2547. 

~rw~m~~n1~~!?J..J'WILM'l!t~n'"lLL~~i'l~~bLv!'l"ll1~ . ~,,,rn'l1'W. 'a1t1.:jTUW1~ltl~a.J1rum~tl~"1l1n~ 

"lJ'el.:jtl~b'VIfl!l'V1t1 2543-2568. nNb'Vl'V'l~VlI'W~~ : ~1"rn'l1'W~rw~n~~~m~~1?J,J'W1LM~'l!t'<in'"l. . ~ 

" ,
~rul1l ~rSVlVl'li. a.J'Jtll'V1dln . Yl~~f1f'lVl3, nr'lL'Vl'V'l~Vl1'Wf1~: ~1"rnYl~~~"1Jm'V'l1'"l, 2527 . 

.::::Iio fI.Q. Q.Q. OLI o""~~ 

'"l~'JtI'V'I~ fi~rw'W'Vl~. n1t1'JJl1mb~:;'6'l~~'J'VI!J1"lJ'fI.:Jm~'fI'f)n n1'6Hn1t1. nr'l L'Vl'V'l~Vl1'Wf1~: ~1'Wn'V'l~'V'I 

1'Vltli!?J..J'W1'V'11ru"ll, 2531. 

L1Ol1'1J m~u'J'Wfl1l,r. L'VI Ft;hln1~7Jn Ft'J1a.J b~'J. Jl1 f1fj"ll1fj'Vltl1 pfl~ I1lfm~rh~1 Ftrw~~n'l!t1 M1~ I1lf 

r " , 

"ll~n~ b'J"llLL'V'IM6. '6'l1"a1'V1t11"lJ'f).:jn1"a'el'f)nn1~,m1t1"L1J~'6'l.:j'f)1t1. YllJ~Flf'lVl2. 
'tI ... ... q 

. OCV.Qtr iI 

nr'lL'Vl'V'l~Vl1'W,"W: ~TI..m'V'l~'WVI~'el"ll1'JU1'W, 2541. 

rw.n'Vl1'W'Vlf 'W!?J..J Ml eJ~"lJ'f).:j n1~'fI'el n·ri1';.:Jn1t1~'Jtln'';j'*'a.J'JtI~1Jl'V1:a ~'f)flru.n1'Wn1';j'1J'fI1J. . . 


2548. 

~rrw'lnrw ~"11~~ LL~~'elI'W~~rw"llill1lmbb'W'Vl6. ';j'1t1.:j11Jn1';j'1~tlLl'f).:J n1';j''fI'elnn1';.:Jn1t1~'l!J 

1~~~'I!I~1J: ';j'cl.hL'lJ'lJn')';j''fI~nn1';.:jn1!J'VI1.:jLi'fln~1'1!11'1.m1J1'V1t1. ~1"rn'l1'Wn'el'l'Vl'W. .. . 

, 

~Vl1fj'Vltllitl, 2552. 

'VlPl'W~ LIOlM1itl. n~1nm~'VlN!?i''J. '6'l1';i'1'V1t11~1'6'lt;\~n1';i'n~14, 39 (nm{l1f1~ 2546}:5-6. 

L'Vl f1 L'WL~m~I~~'Wb'Vl Mbb~~m~~'el~1~. m:::'Vl~'J~ . ~1t1.:j11J n1';i'~'';j''J'''I'Vl tl~n';j'';i'a.J n1';j''fI'fI n rh~.:j 

n1~"lJ'fI..:jtl';j':;"1l1'ii1J 'Vl .PI . 2547. nr'lL'Vl'W~Vl1'W~~ . ~1"rn'l1'W~n ~ bb v!'l"ll1 ~, 2547. 

b'Vl ~ L'W L~m~ 1 ~~ 'W b'Vl Pl bb~ ~ n 1 ~~'el ~ 1 ~. n ~:::'Vl ~'J'l. n1 ';j'~'~'J "'I'f)1JI3TtI Lb~:;'6'l-r'6'l ~ n1 ';j' . 

nNb'Vl'V'llJVlI'W~~. ~1"rn'l1'W~n&iLbv!'l"l!I&i, 2548.• 

j 
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q. ~ 

b~'el'61"11Jl1~. nr..:Jb'VlYnJVl1'W~~. n:i'~'fl'W1~~, 2544. 

U'fl~~1?l1'l 'W'HU'WI?lf. n1:i''Vl:i'..:J!?l'Jb'W~~"'fl1~. 'J1'a~1'a~ tlIPlJ11'V1~1 bb~~b'J"1f~1~(;1~~~.:I'el1~.1 ,3 

(nm!n~~-n'Wm~'W 2543): 46-50. 

Un:!' ~~I?l~'W. n1~U1V11:i'~~U:i'1ru(~n..:J)L~'fl~"1IJl1'V'1~~..:J'fl1'CJ. b'W n1'a,!!W~'61"11Jl1~~~.:I'el1~ 
1I CII 0 cv ~ .r::::!I' 

bb'iJ'iJ\j'aru1n1'a. VI'W1 162-178.'W'WVI'l.J:i' : ~1'WmL'V'I'Vl~'Vl1..:JL~'fln. 2553. 

U:i':i'~ M'V'I1U"ll. n1~'el'elnn1~.:In1m~'el~"llJl1~-i1'lJl~'iJ ~~.:I'el1~.~~.w~;..:J~ 2. nNLVI'V'I'1: 
II q cucu . q q 

Ocv.::t.tr iI 

~1'Wn'V'l~'V'IVI~'fl"ll1'JU1'W, 2541. 

trtlJ'lJ1 nlfl ~b:i''"l"L!vr'Wf. ~~ n1'a7JmJl'lJl1'i1i1.:1n1~ ~'J~laYbb'iJ'iJtJ1'l.JqJal bl"l~'el~(;1uviall?\'el 

~:I.J'a'iltlJl1~'VI1.:1n1~"L'U~~.:I'el1~. ~V1mU'V'I'WihJhlJ ru1~Vl1UruoVil?l Jl1 ~~"ll1'V'/~ ~mncucu q Q.lQ.I 

~Vl1~'Vlm~mm~I?l:i'Pl1~lflf, 2547. 

2.1 .r:::::.. 0' ~ 

'V'/:i'M 'V'/~m~~Plll!-J~n1:i''fl'flnrh~..:Jn1~~'JtJ~~1P1I?l'fln1:i'V1N!?l'J''1l'fl..:J~~..:J'fl1~~~~'J1~L~~"j1?l'fln1:i' 


Vln~~. ~.:I"1I~1'U1"l'il'U'VI'ab'J"1f~1'a. 26.4(nm{J1~~-·6i..:JVl1~~ 2551): 324-337. 
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