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instruments used in this study consisted of the participatory promoting exercise program tested for validity by
 

experts, demographic interviewing form, health status recording form and exercise recording form. Data was
 

analyzed in terms of frequency. percentage. mean, standard deviation, and t-value.
 

The findings were as follow: 

1. The exercise behavior scores of the experimental group after receiving the participatory promoting
 

exercise program were higher in a statistically significant manner than in the pretest (p < .001).
 

2. The exercise behavior scores of the experimental group after receiving the participatory promoting
 

exercise program were higher than that of the control group (p < .001).
 

The stUdy findings indicate that the participatory promoting exercise program could be applicable to
 

encourage exercise behavior in the elderly. Therefore, nurse and the health care personnel should use the program
 

to enhance the exercise behavior in the elderly.
 

Keywords: participatory promoting exercise program: exercise behavior; the elderly
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tJd:;'lJ1m1Unld~nH1Af\ldd'juNG'i\lt:l1tJ~\I'lJ1tJ bb~:;'Vlru\l 

'is 'is ~ .... 
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'VI1\1nltJ'lJEl\lNfl\JelltJ9 
fhuI'i1'lJU1(1)'lJEl\ln~~~1t:l~1\1 "Iln(llld1\1

'll'll 'l , 

'lJU1(91~1fl~l\ltJd:;mruI'i1'lJU1(1)~'VIB~~ 10 ~ur1l1rii'lJU1(1)'lJfl\lnfl~, 
~1fl~l\l~lfl(1)1'Wn~~'VI(9I~t:l\J bb~:;n~~A1U\'I:lJ n~~('l:; 32 \'11..1 

'I 'I ~ 'I ~ 

bb('l:;b~~J,JBn 10% "I1n'lJU1(91'lJfl\ln~J,J~1mh\l~lfl(1) mrili:jNfl\l 
~ ~ 'iJ 'lJ 

El1tJflflnd:;Wll\ll\'1d\lnld (Droup out) ~\l1ai'lJU1(1)'lJfl\ln~~, , 
~1fl~l\ln~~'VI(II('lfl\l bb~:;n~:lJA1UI'I~ n~~~:; 35 \'11..1 b~Elnn~~ 

~ 'I 'I 'I 'I 

~1t:l~l\1UUUb~1:;~\I (Purposive Sampling) ~rufl:lJilli'lJfl\ln~~ 

~1t:l~l\l i:j(i)\ld 1) elltJd:;Wll\l 60-75 tJ 2) 1~Dt:lnn1~\lnltJ'VIn, , 
«tJ(9Il'14 3) flflnril~\lnltJUfltJnl1 3 1Ur;lfl«tJm'14 4) flflnnl~\J 

nltJufltJnll'ru~:; 40 'W1Vi 5) i:jfl'lJm~uo}j\lUd\l u~:;1~mdA'Vi, 
btJUfltJflddAr;lflnldflflnn1~\lnltJ, 6) eJ(IId11lf'j'ldl~bnu 100 \'If\I 

r;lDU1Vi 'lJru:;~n 7) d:;(i)lJA11~(i)uh'l1(111~bnU 140/90 

~~~b:lJ(IIdtJdt:lYl 'lJru:;~n ~(1)Nbih~1:lJn1dl~tIL'ihnflJ,JI'l1uA:lJ 

'iJ " 

bb~:;n~~'VI(9I~El\l 1(1)tJ1Enld~~ (random assignment) , , 
n~~'VI(1)('lfl\J d'jun~~.yj1rii1u1tJdundJ,J~\lbfl~~n1dflfln, , 

n1~\lnlmbuui:j~1'W~1~ 

n~~\'I1U\'IJ,J, dJun~~Vil~lrii1u1tJdbbnd~~\lbfl~~nldflDn, , 
nl ~\JnltJuuuij ~1U~1~ 

L\'I~il\ljje:liilitumTIitJ 

- b\'l~t:l\l~Elvi1ii1unl''il~tJ mj\lflflmlJu 4 ~1U (i)\ld 

~1U.yj 1 LLuu«~mHruiifl~('li.'l1UUI'l\'l~ 

'iJ , 

~1U.yj 2 bbUUuuVinJll1:;fl'lJm~ 1riibbn (i)'lJi1~1~n1tJ, 
eJ(IIdlllV~"Id d:;~UA11~(i)Ul~'I1Ii1'Vl~\I~~n 10 ulVi 

~1U.yj 3 bbuuu'WVin~(]iI1nddJ,Jnldt:lflnri'l~\lnltJ Hibbn 

A11~ttUnldt:lflnnl~\lnltJ11..1 1 «tJ(1)l'14 d:;tJ:;b1~lnldt:lElnnl~\I 

nltJ1u 1 11..1 A11~r;lm~El\llunldflflnnl~\lnltJ 1..111..1 12 «tJ(9Il'14 

~1'Wvi 4 1tJdundJ,J&\lbfl~J,Jnldt:lDnri'1~\lnltJbbuuij~1u 

,.... , , 

~1~ViNl~tJfl~l\1~U'l1 n nld~U\'I'hllld1 bDnflldVi bil tJ1'ii fl\l 
'iJ 

l(91tJ1iin1di:j~1U~1:lJ bb~:;~nl'll~ bbd\l'l\l1"11Un1dElflnri'l~\ln1tJ 

~ 

b~t:l1 'ii1'Wnldt:lt:lnri'l~\lnltJt:l~l\1r;1mt1t:l\l l(1)tJ~h'Wnld(lld1~('lf)1J 

A11~b'VitJ\I(IId\l(lll~bdfl'Vll"llnN'VId\l\'lru1iiW ~1'W1U 5 vll'W nflu 
'iJ " 

u11tJ1iinUn~:lJ~1D~l\l, 

::nSEl1SWtl1U18nI'l1SUn 9 
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1lhnuTIlJ"a13J1Jfl3J1il 
" 

V1~\l'l1 n1~1U nl'i11Jda\l'l1 n~ ru:; nTl3J nl'i'l7EJLi'i'i3J nl'i 

1~EJ1u~u~a\l3JVlll~EJ1~EJ3J~~~~~ c ~lEJWEJ1Ul~Al~~{ 

Nl~EJvllVl't!\lfltJ'Ilnf)ruu&ifi\lU1EJnl~fl3JU~~fIllU~thUllVl~3JlW:; 

'lJ 

~llUlfi\l1.h:;LilU']j3J'i3J~~\lalEJ lyjtJ.ffll'l\l1~Ol.b:;~\lI'l~tJ\lnl'i
'JJ"" 'I 'I 

l~EJU~::;~tJa1.{b1.!l~'il1J'il3J'iitJ~~l~EJl~tJ1~1UtJ1.{b1.!1~~1~EJl~bl,! 

']jlu~afll~liil~~'il'lh113J1~'i\lnl'i l~anm~liil~~'iv1~~ru~3JU~, 
m3Jlnru'l1'1Uf)'iU 70 \'IU ll~::;aBUlmtJn~1'i.ffU'I\l~b'ii1113Jm'i 

'lJ 

l~EJ	 l~tJ~ii1\lalEJiiI~~'ihlih113J1~'i\lnl'i 1l1~\lUl3J1uVI'I!\lfla 

'lJ'lJ	 , 

Cl. ~ I Q.V d I I Col 

bbiil~\ll'l~U1EJUEJtJ3Jl~1'i13Jm'il'1EJ ']j\lll~~:;n~3J3Jn'i::;1J1Unl'i, 
.Q'V V ~ 

l'1EJ~\lU 

n~3Jf)lUf)3J 1~1Um'i~'il'1ii1~mwritJUl~3Jvllnl'il~EJ 1"	 , 
I'It\l	 ~3Jmb'ru'iitJ3J~~lUUI'II'I~ ll~::;1l1I'i~tJnl'itJElnn'1~\lnlEJ 

'lJ' 'lJ 

~lVl1U~~\ltJl~ bl~::; lluuuuVinw 'l~ n'i'i3Jnl'itJann'l ~\lnlEJ ll~::; 

1l1~~\ltJ1EJuuVinw'l~n'i'i3Jm'itJtJnnl~\lmEJ{i)13Jl'lll3J lUU'I7\l1U 
'lJ'lJ	 q 

lb(1J~::;~1.l~n'l11~EJ'i:;1J'i:;EJ:;n~11u1uv1aannl~\lnlEJ 'il3J~\l~U, 
12 ~1.l~1'l1 V1~\l'llnl'l'iU 12 ~1.l{i)1'l1 ~\l~3Jn'i::;ulUnl'il~EJ1u 

n~3J~~~a\l, 
n~3J~~~tJ\l 1(i11U~'il'1ii1~mwritJUl~3Jvllm'il~tJ 1 ~1\l, , 

~ . 
~3Jmb'ruiia3J~~lUUI'I\'l~ tJ1J'i3J lDa\lriiu dlEJl r1Unl'itJ Eln nl~\l" , 
nlEJ w111.lAnb'1{i)\llUl~EJ1r1Unl'itJtJnnl~\lmEJ~tJ\l~ii1\lfllEJ l~a\l 

'lJ	 'lJ'lJ .. 

m'il~U m'i~11i1w~a\liJluruij ll~:;1~lnn 1l1~~\lfllEJ~~lU113J 

~ .... ':IJ 'iJ q 

1Unl'il~tJn11.l'iun'i3Jnl'iatJnrh~\lnlEJ 1{i)EJl~an']jil{i)~a\lm'iaan 

nl~\lnlEJ~a nl'il~U m'i~11i1w~tJ\liJl~b1.!ij ll~::;1~lnn bl~::;1U 

,	 v ~ 

Vi'l:;aannl~\lnlEJ ~U~:; 1 tl11l~an ~lU1U 1 \'I1\l V1~\l'lln'l!u~ 

'lJ 

1~EJiillB(Il11.l'illn'i3Jm'iatJnnl~\lmml1J\llUU 3 -5U{i)au ~a -5u 

ElUBU1l\lnlEJ ~lU1U 5 ulVi iuaannl~\lnlEJ ~lU1U 30 ulVi, 
ll~:;-5Unl'i~aUI'I~lEJ ~lU1U 5 ulVi n~3Jtl11tJ~1\liillB~UtJun~u 

~13J11.l'i lln'i3Jnl'iatJ nri'l ~\lnlEJ '1Un'"h'l:;vl11~ ~ ru::;v1 n~3J 

tl11aUl\liillB~UtJun~u ~l~EJ'I:; 1l1nWlhEJ lVl~tJ~ru:;ii11B~ 

'lJ 

utJun~u 1 l11'11l3JiilU1'1 1l1n'1~\l hlb~:;l'Ill3Jli'uh 1unl'itJan 

n'l~\lnlEJ l~an~3Jtl11aUl\liillB~Uaun~u1~onriitJ\lll~11l1tJan 

q	 " 

n'l~\lnlEJm3J11.l'illn'i3Jv1'VY(Il.JU1~U h1EJN1~EJ ll~:;tl11ll~Un~3J 

'lJ , 

tl11tJ~1\llUu~t1lnl'itJtJnn'1~\lnlEJ lUU'i:;EJ:;n~l 12 «1.l{i)1'l1
" 

«1.l{i)1'l1~:; 3 1U 1U~:; 40 ulVi ll~:;1l1~ii1\lflltJuuVinWfl~n'i'i3J 

'lJ'JJ	 'I "I 

m'iElannl~\lnlEJm3J\'Ill3JdJU'I7\l1Ull(1J~::;«1.l~n'l11~EJ'i:;1J'i:;EJ:;, 
ll~11u1uv1aannl~\lmEJ ~ru:;v1n~3Jtl11tJU1\lijnl'itJtJnnl~\lnlEJ, 
~l~EJ'I:;1l1~ll3JiilU1'1 ll~:;l'Ill3J,j'U 1'11u~ru:;tJElnnl~\lmml~::; 

" 
'1:;~nl'iiil~l\lll'i\l'l\l1'11l1n~3Jtl11mh\liinl'iaann'1~\lnlEJmh\l 

'lJ , 

~~h biil3Jmb~:;(i]m~a\l 1{i)EJ1l11"i'1']j3J ri'l~\l 1'1 bbri~~\lEllEJv13Jl 

'lJ'lJ	 , 

El a n n'l ~\l nltl bl~:;iinl'i~{i)l.l'i:;nl{i) n ~3Jtl11a~1\lv1iinl'i, 

10	 J).')EllSWtllUlanmsun 

aann'l~\lnlEJiilJlbiil3JElbb~::;(i]Elb~a\l1u~l.l{i)l'l1v1 6 bb~:;«l.lm'l1v1 

12 n~3Jtl11aUl\lv1']ju::;nl'i1.l'i:;nl{i)'1:;1~1Unl'i~{i)1.l'i:;nlA~alyja, 
EJnua\l ~U']j3J v1']j3J'i3J~~\lalmb~::;'1:::1(i11ubnEJ'i~U~'ibyjmbiil~\l 

'lJ"	 , 

lldju~ii1\lalEJv1iiw'l~n'i'i3Jnl'itJElnnl~\lnlEJv1&i'lln~l~EJU~:; 

'U'JJ	 'I 'iJ 

biju bbUUaUl\lv1&i1l1 bbri~ii1\ltJ1EJ~U ~U(1J tJ11.l 
'lJ"	 ,- .....nl"a1b\'l"al::m1El3J1il 

" 
ll~'il::;'I1iia3J~1{i)EJnl'i ll'lml'1\l~113J~ ~lulrul'll'JaEJ~:; 

" 
I'illQ~EJ ~lUl1jEJ\llUU3Jl~'i:tlU U~::; ll.l~EJU bViEJUtl11lll.l'iv1Anb'1 

1{i)EJ1'iiiil~~nl'i~{i)ii1au~hVi (t-test) 

WEinls50EJ 

n~3Jmul'I3J~lu1VlClh1JwwAVlru\l~aEJ~:;65.71 alEJ 
'I 'I ..........	 'I
 

'i::;V11l\l 70-75 iJ ~~lUU~aEJ~::; 5429 ii1mU[nwiil3J'i~1'i 'i:;~U 

'lJ 

nl'iAnb'l.ffu1.l'i::;03JAnb'l~aEJ~::; 80.00 ~lu1V1ru~ii1\lmEJ1~1~
""''Uv 'I 

l.l'i::;nElUfll'11w 1~~'ilEJ1~l1Ju~tJ\l~Ula\l ~aEJ~::; 4000 1~ElEln 

nl~\lnlEJ~aEJ~::; 8571 ~']jihn~nlEJ~lu1V1ruiil'ilaU'i:;V111\l-	 " 
185	 - 24.9 nn/3J< 1i\l~hllVl'l!nl.ln~ il~'il'11W'l'i~lu1V1C1Ja~- " 
'i::;V111\l 75-84 ~t\ll1nVi ~aEJ~::; 3143 'i::;tl1U~ll3Jtl1u1~i1l'lVl~\l 

'VYn 10 UlVi ~lu1V1qjiraEJnll 140/90 3J3Jl.l'ia~ ~aEJ~::; 9143 

n~3J~~i)ltJ\l~lU1V1rud:JUlWflVlru\l~tJEJi)l;; 88.57 fllEJ'i:;V11l\l 70­
'l ......... 'II
 

75 iJ	 ~{i)l1Ju~aEJi)l:; 4286 

ii101UnlWiil3J'iiill'i 'i::;~unl'iAnb'liu1.l'i:;03JAnb'l~ElEJ~:; 

'lJ 

68.57	 ~lu1V1ru~ii1\lmEJ1~1~1.l'i:;naum'11w 'ilEJ1tii(i]m&itJuiraEJ
""''U'U .. 

nll 5.000 1Jl~ ~tJEJ~::; 45.72 1~tJElnnl~\lmEJ~eJEJ~::; 9143 

~']ji13Jl~nlEJ~lu1V1ruii~hau'i::;V111\l18,5 - 24,9 nnf:l.J< 1i\lii-	 " 
J1Vl'l!nl.ln~ il~'il'11'V~'1'i~lu1V1rutJ~'i::;V111\l 75-84 ~t\l/U1Vi- " 
~tJEJ~:; 4412 'i::;~U~113J~u1~i1~V1~\l~n10 UlVi ~lu1V1qjiraEJ 

nll 140/90 3J3Jl.l'ia~ ~atli)l::; 82.35 

~~\ltJlm~tJnv1'1::;aannl~\lnlEJ'VlnlUAn{ liill{bb~::;fllVi~6 

'lJ'iJ	 'I "I 'I 

~a\l~n~l.l{i)l'l1 n~l 1700-1740 u v1b~A1Jli)l(;)lUi)lU1UblVli)l3J, 
'i::;EJ::;b1~l 12 «1.l{i)1'l1~ii1\ltJ1EJ~nI'lUl~uriilmb~:;~\l~ll3Jb~U 

'iJ'lJ	 '1'1 

113Jr1Ulltil'l:;u1J\ln~3J~aEJbyjeJiiI:;{i)ln1Unl'i{i) bbi)l ii13Jl-7Jn1un~3J , '" 
b'liU m'iUElnn~11b~aU1U bli)l11um'itJtJnnl~\lmEJ nl'i'l!u 

~lU1UN3Jl'h3JatJ n n'l~\l nlEJ lbi)l:; nl'i{i) Ui)l b~a\l~11 11.l~El\l 

"	 " 
ii13Jl-7Jn1un~3J bblil:;~ii1\lfllEJ~&nll~nflUliJub~l]i)\ln"ln'i'i3Jm'i 

'I 'lJ'lJ 'l'lJ 'l 

E)i)nnl~\lnlEJv1~Ubi)\lb~tJn mEJ1un~3J~m'i~\li-mirlnri3J ~lU, , 
nl'ib~1EJ3Jal.ln'iru1i1wi)la\lij~ii1\lalEJ1umi~Emmh1li Uan'lln 

'I 'lJ'lJ " , 

JU~ii1\li)l EJ fJ\l ~n lil\l113J r1U1l11~b~Eli'llOiulnu'/~\m).JVllvw b~tJn 

'lJ'lJ	 , 

fl~l\l 
~ 

rni, 
Vi" 

nfi 

rl* P <.0 

riElUnl'n 

li'mm ~ 

neii:, 
mil, 
nr§: 

.... p <.0 

'1lf 

~El\l~ii1\li) 

"" 
S.D.	 = t 

tJU1\l~Ui.li 
n1~ 

~ll3J~fil 

'lJ 

aann'lfl' 

bW~~bwm 

1~3J1W1Ji 

'I!{i)V13JlfJ 

~&nll~iJ' 

" 
m3Jll.l'iu 

b~El{i)~l~\ 

3Jlnr1ur-JR 

~lu(i]l\l'r 

11 ~ , 
~u ~a~l· 

Jl3Jn1V1a 
'lJ 

tJi)nnl~\l1 

NiiI\lEll EJ'I: 
'lJ'lJ	 , 

OfiLJSlEJ1 

'1lr 

fl::;bbUUWI 

'l!EJ~l~b1.!l 

n~3J~lUI', . 
p < .001 
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?n":il\l'Vi 1 bU~8UbVi8U\9:::U'\J'Wbu~mbt'l:::t'i1'Wb~8\1b1J'\H.J1l'1'J~1'W'lJD\I\9:::bb'W'W'WflMm'Jl-Jnl'JDDnnl~\lnl8 'lJEl\lNi'l\lD18nflm'l(91t'lD\I nEl'W.J 'iJ'iJ 'I 'I 

bbt'l:::'t'1~\lnl'Jdh~1l-J1u'Jbbml-Jt'i\lbi'l~l-Jnl'JtlElnnl~\lnl8bbuu~t'i1'W~1l-J 

ml:IJYI~~£l\l X S.D.. 
'Yl~\lnl'J'VI(91t'lD\I 131,09 12,62 38,06*" 

nD'Wnl'J'VI(91t'lEl\l 49,94 3,32 

~. P < ,DOl 

"Ilnl'11'Jl\1~1 'WUll (X = 131,09, S.D, = 12,62)\9:::bb'W'W'WnMm'Jl-Jnl'JDDnnl~\lnl8'lJEl\lNi'l\lD1Wl18'Yl~\lnl'J'VI(91t'lEl\l i'l\lnll"I 'iJ'iJ 'I 'iJ 

ritl'Wnl'J'VI(91t'lEl\l (X = 49,94, S.D, = 3,32) El~l\1~umh~"qj'VI1\1i'lDM (t = 38,06, P < ,001)
 

Pn":il\l~ 2 bU~8UbVi8U\9:::U'W'WbU~8bbt'l:::t'i1'Wb~8\1bUW.Jll'1'J:ll'W'lJD\I\9:::bb'W'W'WflMm'Jl-Jnl'JDDnnl~\lnl8'lJEl\l~~\lD1~'Yl~\lnl'J'VI(91t'lEl\l
 

'J:::'Ylll\1nfll-J'VI(91t'lEl\l Ut'l:::nfll-JI9lU\9l-J , "
 

n~:lJYll'1tilil\l x S.D.
• 
nfll-J'VI(91t'lD\I 131,09 12,62 33.64·..., 
nfll-J\91U\9l-J 51,37 6,11 

-'--------'­

-"" p < ,DOl 

"Ilnl'11'Jl\1Vi 2 'WUll \9:::bb'W'W'WflMm'Jl-Jnl'JElElnnl~\lnl8 1u'J uml-Jt'i\l bi'l~l-J 01'100 n ri'1~\1 018 bbUU~t'i1'W~1l-JU'J:::nDu(1f,8 

'jjEl\l~~\lD1~'Yl~\101'J'VI(91t'lD\I'J:::'Ylll\1n~l-J'VI(91t'lD\I(X = 131,09, n"l n'J'Jl-J~V111Yl\9::: bb'W'W'WnM m'Jl-J 01'100 n ri'1~\1 O18'lJEl\lNi'l\lD18"I 'iJ'iJ 'I 

S.D, = 12,62) ~\lnlln~l-J\91U~l-J (X = 51,37, S.D, = 6,11) nfll-J'VI(91t'lEl\l'Yl~\lnl'J'VI(91t'lEl\li'l\ll1'W i'l1l-Jl'JDDnU'J18l'11l-J~1~U , v 
~ 

El~l\1~umh~"qj'VI1\1i'lDM(t = 33.64, P < ,001) n"lm'Jl-J~\I-cr 
nl'Ju'J::: dJ'WNt'l nl'JElEl n ri'1~\1 018 1(918 O1'J~l-JmBruii\l nl'JEl1J'll-J bl1El\l M'WbR 81 nu nl'JElD n ri'1~\1 n181(918 Nl~8 

" 
f')11l-J~ & n bbt'l::: nl'J bU ~ 8'WbbU t'l\l~ bn (9111'W nu Ni'l \I El181 'W n 1'1 V111YlNi'l\lD18~19l1l-J~ \911l-Jb'iil1"1 bVi'Wii\l\911l-J~1~ru 1'W01'JElEln 

'iJ 'iJ'iJ 'I 'iJ'iJ 'I 'iJ "" 

DElnnol~\ln18 'WUll Ell'Jl-Jru~ l~'Yl\l(91'Yl~(91 i'l'Wni'l'Wl'W ri'1 ~\I n18 bbt'l:::i'll mWWl \9l1l-J~1X'Wmu'J:::8 n ~ '.1i1 'Wnl'JDEl n , , " , 
b'W~(91b'W~'W l~b'Yl\ll i'lU18h 1(1fb"lmviEl'W1'Yl~bbt'l:::'Jmb~blt'l1~"I::: ri'1~\lnl81(1f t'i\lbi'l~l-J 1Ylbn(91'WflMn'J'Jl-J01'JElElnri'1~\1018ml-Jm 

'l(1;l-Jl'WU n'WbviElElEl n ri'1~\1 018 t'i1'W1mlj ~~ \lEll~m nEl'Wb1 t'l1 b'li'Wb~81nu Dishman" ~nfll1l1 nl'J1YlI9l1l-J~bR81nUnl'JDEln 

v 

U(91'Ylm8 30-45 'W1Vi'W(91\98n'W~\lJl181'Wnflmbt'l:::'J:::'Ylll\1nfll-J ri'1~\1 0181'Wi'lm'Wu~01'Ji'l'llJl1'W"I:::bn(91u'J:::~'VIBJl1'Wi'l\l~V111YlNi'l\l 
'lJ 'I 'I "I 'I 'iJ 'lJ'lJ 

~&nlll'1'WbEl\l~\9ru~l fliJh 'WEl'W'Yl~U1(1f~ 11\1nEl'WElElnr!h~\1018 D18~01'JElElnnl~\lnl8 bbt'l:::i'lEl(91\9~El\lnu01'JfinBl'lJEl\l~'W'VI~U18 

v ,'v 

l'11l-J1u'Jun'Jl-J-Q'WEl'Wl~'Yl~u ~'Wnt'll\1~ mJEl8\9f\l Nt'101'Jl'1'J1"l U181nt'l 12 11\1finB1U'J:::~'VIBNt'l'lJEl\lnl'J1Yl\9l1l-J~b~El\lnl'JNn. " 
b~El(91l'11l-Jbb'W'VI6U(91 'WUll ~11'l1~'W t11l'11t'l t'l(91t'l\l11\1Ni'l\lD18~h ElEl n ri'1~\lnl8Ut'l:::nl'Ji'lUUi'l'W'W"Il ni'lm-Bn1'W\9'JElu\9-r11'W01'J vv , . 
l-JlnnUNt'l~ElElnl-Jl \911l-J~'W1t'li1l'1t'l(91t'l\l t11'YlUnt'l(91t'l\l 1'lJ~'Wl'11l-J t'i\l bi'l~l-J O1'JElEl n ri'1~\1 018 bviEli'l'lJJl1'W'lJEl\lNi'l\lD18 Nt'101'JfinBl 

'I V'Ll "I 

fi1'W~l\11'l1El\l~l\1018t'l(91t'l\l ~~\lD1~UElnllb1J1cifl m:::uum:::bU\I 'WU11 Ni'l \lEl18 n i'll-J'VI (91 t'lEl\l~ \9::: bb 'W'W\911l-J~ b~El\l nl'JN n 
'iJ'iJ 'I 'I 'iJ 

~u 'iiEl~l\11 ~M(91 b\9~El'W1'Yl11(1f1~M(91i(91 ~\l1'Ylfl b'll1 D1nl'JU-W~ ElElnrh~\1018bbt'l:::'WflMn'J'Jl-J01'JElElnnl~\1018Jl18'Yl~\lnl'J'VI(91t'lEl\l 

Jll-Jn1'Ylt'l "Ill-J t'l(91t'l\l ~nWll1'Wum'Ylt'l1'W i'l1~ bviEl'W1il'Wl-Jl~ll-J ~~'Wnl1nEl'Wnl'J'VI(91t'lEl\lv , 

DEl nri'1~\1018 bbt'l:::UElnnUN1~811ii\l bbiill1\9'J\I O1'J-Q~'Wi'l(91U~l finBl(91\11'WbR81 nU01'Jb~'W O1'J111ii'Wt'lEl\llhuru~ Ut'l::: v , v , • 

Ni'l\lEl18"1:::8\1\9\1'J1l-J~ln'WElElnnl~\ln18~Ellu l'V1bnn ~'1Jl-J'Jl-JNi'l\lEl18(ii'WbbUU 'Vi'11YlNi'l\lEl181(1f~\lbnl'1bVi'W 

V'Ll 'I V'Ll 'I"V • 

U'J::: i'lU O1'Jru'Yl~El~lEl~1\1 O1'JElEl n ri'1~\1 018"11 n N~'W11\1 bU'WNi'l \I 
v vv 

onuslCJwsms5DCJ D1 ~ b'li'Wb~81 nul'1'W Ut'l::: bn(9101'J b~8'W~'WflMn'J'Jl-J"Il n O1'J~\I bn l'1 

"11 n O1'Jl~8'WU'h Ni'l\lD18ni'll-J'VI(91t'lEl\l'Yl~\I O1'J'VI(91t'lEl\l~ ~lbbUu1X'W 13 "I:::V111YlNi'l\lD18~\911l-J~'W h1'W\911l-Ji'l1l-J1'JD'lJEl\l 
'iJ'iJ "I 'I v v , 

l1:::bb'W'W'WflMm'Jl-J01'JElElnnl~\1018~\lnl1nEl'W01'J'VI(91t'lEl\l El~l\1~ l'1'W1'W01'JElEl nri'l ~\lO18 bbt'l:::\9~El8ml-J1u(1f18l1Ni'l\lEl18\9'W~'W v v , 

vtJ~1~qj'VI1\1i'lilMVi'J:::~u ,001 (t = 38,06, P < ,001) bbt'l:::~\lnl1 ElEln ri'1~\10181(1f l'1'WbEl\lnMEl\lElElnri'l~\I 01 1.I1(1f b'li'Wb~1.I1n'W 11\1 

fl~l-J\91U~l-J El~l\1~UtJ~1~qj'VI1\li'lDMVi'J:::~u ,DOl (t = 33,64, i'lEl(91\9~El\lnuDru'1J'W11l'1"lt'llnt'l14 ~nfll1l1 nl'J~u\9\9t'll(1fbVi'W~l.. . 
J < ,001) 11\1 bU'W1uml-Ji'll-Jl-JM:ll'W'iiEl~ 1 bbt'l::: 2 ~\I-Qb-dEl\l"lln bbUU~~~nBru:::\9 ~1 1.I\9~\I n'W "I:::V111Yl~\911l-J~\I1"1 i'l'W1"11'W01'J 

J1SalSWtl1Ulanmsun 11 
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1JnU&\(i)1:lJ1I11bblJlJ <S\l~\lwt'l1Yi~hmnEJiim'lElElnr'h~\lmEJbyj:lJ~1.J 

~	 'iJ'iJ , 

'Y1~\I"Iln(il\llWb~l ~fi~EJ1rii1YiNI'l\lEllEJii~11.J·h:lJ11.Jm'l1l1\i1~1.Jh 

'lJ 'iJ 'lJ'lJ , 

b~Eln"lJ'W(il"lJEl\lnl'lElElnnl~\lnlEJ~m:lJ1:::I'l:lJnlJ(i)1.JW\l ~1.Jt'l::: 1 

"lJ'W(il btt'l:::l1.J~"I:::ElElnnl~\lnlEJ 'll:lJ~\liinl'l(i)nt'l\l nt'll bbt'l::: 

mll1.J~~"I:::ElElnnl~\lnlEJ~l:lJn1.J .z1\1tU1.Jl1Jt1ilEJ~11:lJ1'l~~'l1"1"lJEl\l 

Nl'l\lmWllEJ11.Jnt'l:lJ tU1.Jnl'l1'l11\1~11:lJW\lVW 1"111.Jm'lYlltiit'ih~1:lJ 

'lJ'lJ" 'I 

n"ln'l'l:lJ,x1.J'1 ttt'l:::~\ll1.z1\1m'lii15711(i)11.Jm'lElElnnl~\lmEJmh\l 

\Jlm,jEl\l15I'lEl(il~~El\lnlJ Cohen16 ~nt'l1T)l m'lU(il'Y1:lJ1EJ~"I::::lJ1 

ElElnnl~\lmEJnlJ~1.J€l1.JtU1.J~11:lJ1lJ~(i)'IJEllJ ~"I:::'lhEJ 1YiNI'l\lEllEJ 
v v q 

:lJ1ElElnnl~\lnlEJ ttt'l:::"Ilnnl'l~m=ll"lJEl\l Kang et al 17 
~nl=ll 

iJ"I~EJ~iiwt'lIiiElm'lElElnnl~\lnlEJ1(i)EJnw,hEJJ111.JNI'l\lEllEJ~tU1.J v v , 

h~'iiEl1)ml'llJ 'WlJll nl'l~nt'l:lJ~lEl~l\1"1::::ljnl'l11EJJ1El~1\1 

q
 
, ,~
 

l'l:!Jlbl'l:lJElbbt'l:::IiiElboWEl\l ~1.JEl~nlJm'l'll:lJnt'l:lJn1.J:lJ1ElElnnl~\lmEJ 

v q 

'Y1~\I"Iln,x1.J Nl~EJ1t1il'llTI(i)llJ'lbbn'l:lJm'lElElnnl~\lmEJ bbfl:::1YiNI'l\l 
v	 vv 

El1EJl'llTI(i)~El1.Jn~lJ(i)l:lJllJ'lbbn'l:lJm'lElElnrh~\lmEJ11.J'l:::'Y111\1~1Yi 

q 

NI'l\lEl1EJl'llTI(i)~El1.Jn~lJ Nl~EJ"I:::1Yinwlilm'Y1~El 1Yi~11l.m1.J1"11Yi 

'lJ'lJ 'I 'iJ 

61~\I 1"1 bbfl:::~11:lJlT1.J 1"111.Jn1'lEl Eln61 ~\ln1 EJ bbnf~I'l\lEll EJ v v , 

~\I dJ1.Jm'lvh1YiNI'l\lmEJ:ljl"il1:lJlT1.Jhll(i)WEl\lii~11:lJ1'l1:lJl'lC111.J 

v v q 

m'lElElnnl~\lmEJ1t1i 
b~Elnt'l:lJ~lEl~l\1l'llB(i)~El1.Jn ~lJ1t1i bb~l 1YiElElnnl~\lnl EJ 

q 

(i)1:lJ'IJ'W(il"lJ El\l nl'lElEln 61~\lnl EJ~ (i)1.J t El\l t ~ El n tt fl:::1YiU1.J Vi n 

'W (]&\ n'l'l:lJ nl'l ElEl n nl ~\lnlEJ"lJ El \I (i)1.J tEl \lVl,n~~\l11.J UlJlJU1.JVinnl'l 

ElElnnl~\lmEJ vh1YiNI'l\l€llEJilm'l(i)'l1vI'lEllJ(i)1.JtEl\l ~\I:ljWfl\JlEln1'l 

V'lJ q 

tlJ ~ tl1.J ttlJ fl\l'W (] &\ n'l'l:lJ Nl~tI ttfl::: 1I11 ttVl1.Jn t'l:lJ1I11El ~1\1 ttJ1.JNUl 
'lJ q 'lJ 

nl'lElElnnl~\lnlt1 "Ilnnl'l~1YiNI'l\lEllt1:lj~11.J~1:lJ11.JVlnn"ln'l'l:lJ 

'IJ'IJ 'l 'I 

"lJEl\lllJ'l un'l:lJ nl'lEl El n nl ~\lnl tlvh1YiNI'l\l Ell tI 1 ~nllVlnl'l1.JbtJ1.J 

'iJ'lJ 'I'll 'I 

b~l"lJEl\ln"ln'l'l:lJm'lElElnnl~\lmEJ~(i)1.JtEl\lt~Eln vh1Yi:lJ1ElElnnl~\I 

nl EJ El ~l\1l'l~l tl'l:lJ El bbt'l:::\JlEl b,jEl\l ~\lI'lEl(i)~ ~El\lnlJ nl'l~nl=ll"lJ El\l 

~'l"lJl&1 "lJ:lJd 'WlJll NI'l\lEllt1:ljm'lb'iil~l:lJn"ln'l'l:lJn1'lElElnnl~\I 

'l	 'l.J 'iJ'iJ 'l 

mtlEl~l\1l'l~lbl'l:lJElbbfl:::\JlElb,jEl\l b'W'l1:::NI'l\lEllt1:lj~11.Jb~EJ1'iiEl\l11.J 

v v q 

nl'l~ln"ln'l'l:lJVln~#\I :lj~11.J11:lJVlni1.J(i)El1.J"lJEl\ln"ln'l'l:lJ <S\l~11Yi 

q , 

NI'l\lEl1EJbn(il~11:lJ1~nb1Jw~1"lJEl\ln"ln'l'l:lJ ~\lwfl1Yin"ln'l'l:lJ~lbil1.J 

'iJ'iJ 'i 'l.J 

1lJt1ilEJ~ 11.J'l:::'Vdl\1~ElElnnl~\lmEJ Nl~fJ"I:::1Yi~11:lJI'l1.Jh 1Yi 
v 

nl~\lh ~11:lJlT1.Jh iinl'l1'l11\1U'l\l"l\lhl\i1t11YiI'11"lJ:lJ nl~\lh 

'lJ 

bbfl:::iim'llJ'l:::n1(ilnt'l:lJ~lEl~l\1~:lJ1ElElnnl~\lnlt1El~l\1l'l~lbl'l:lJEl 

q 

bbfl:::\Jlm,jEl\l nt'l:lJ1I11El~l\1~"lJ1.J:::n1'llJ'l:::m\i1"1::: 1t1iflJnl'l&\(il, 
lJ'l:::nl\P1~El t'ViElEJmJEl\l 1i1.J"lJ:lJ ~"lJ:lJ'l:lJNI'l\lEllEJ bbfl:::"I:::1t1iflJ v v , 

til tI'l &1U(i)'l t'Vi El ttl'l (i)\I'"ll dJ1.J NI'l \1m fJ~:lj'W n ~ n'l'l:lJ n1'l El El nn1 ~\I'lJ'lJ , ~I 

nl~~~"IlnNl~tI t'ViEltiJ1.JttlJlJmh\l~~1YiunNI'l\lmtl~1.J51.J\JlEl11J 

'lJ	 'U'lJ "l 

~\lmt'll'd~11YiNI'l\lf)lfJ1~nll(i)1.Jtf)\llt1iflJn1'l(ilumm 1'11~ lt1i1lJ 
'U'U 'l'lJ	 'JJ 

~11:lJI'l1.Jh Ut'l:::iT\I:ljN1Yi~11:lJg'1~ru ~11YiNI'l\lEll£Jbn(il~11:lJ 

'iJ ... \.I'U 'I 
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»! 
-'.' 

m~ll~1v 11.J(i)1.JbEl\l iinl~\l1"1 :lj~11:lJ'WEJ1EJ1:lJ 11.Jm'lElElnnl~\lmtl 

'lJ 

b'ViEl"l:::1t1i1J'l:::l'llJnlJ~11:lJfhb~"I ~11YiNI'l\lEl1EJiim'lElElnnl~\lmEJ 

v v , 

El~l\1I'lJlbl'l:lJmbfl:::\Jlm,jEl\l I'lEl(;j~~El\lnlJ'W'l'lCU\ll:lJ 'W'l'lCUb"lJl=I§ 

bbfl:::~CU:::'8 ~nt'l1111 nl'l1Yim'l(ilbbfltEl11v1~ m'l1YiI'11"lJ:lJb"lJEJ 
v 

EJn~El\l11.Jnl'l~ln"ln'l'l:lJ"lJEl\lNI'l\lEllEJ "I:::~11YiNI'l\lEllEJii~11:lJ1~n 

'lJ'lJ 'l 'lJ'lJ 'I 'lJ 

~lT1.Jfl\l ufl:::1~nll(i)1.JtEl\l:ljflcu~1 ~\I'lhfJ1YiNI'l\lmmn(i)tb'l\l"l\l1"1
'iJ 'I 'lJ'l.J 'I 'lJ 

11.Jnl'ln'l:::~1'W(]&1n'l'l:lJI'l"lJm'W ~11YilJ'l:::l'llJI'l11:lJ~lt1"111.Jnl'l, 
f)f)nnl~\lmtlEl£h\l\JlElt,jEl\l ~l~lJ~(ilVilt1ilnl'l1J'l:::t~1.Jm'lnl'lf)Eln 

nl~\lmtl l(iltlnl'l«:lJll1l=1rufi\l1'l11:lJ1~nttfl:::nl'lt1J~tl1.Jtt1Jt'l\l~ 

'lJ 

tn(il~1.JnlJNI'l\lEllt111.Jnl'lElElnnl~\lnltl'WlJll t'l\lWfl~~\lVll\1 

v v , 

~l\1mtl ~(i)httt'l:::«\lfl:lJ ~\lmt'lld~11'ViNI'l\lEllt1:lJ1ElElnnl~\lmtl 

V'lJ , 

El ~l\1I'l:lJ;ltl'l:lJEl ttfl:::MEl t,jEl\l ~\lI'lEl(;j~~El\lnlJnl'l~nl=ll"lJEl\l 

Hawang & Chung'9 'WlJll1J'l:::lfJ'lJ'l1"JJ8\1n1'lElElnnl~\lmtl~11Yi 

NI'l\lEllEJ:lJ1ElElnnl~\lmEJI'l:!Jlbl'l:lJEl v v , 

"Ilnnl'lbojfl~l:lJllJ'l bbn'l:lJt'l \I bI'l1:lJnl'lElElnnl ~\lnl EJ bblJlJii 

~11.J~1:lJ~\l1J'l:::nEllJt1ilEJn"ln'l'l:lJ\Jll\11~l\1~1.J <S\l~\lWt'l1YiNI'l\lEllEJ 

'lJ'lJ , 

n~:lJVl(ilflEl\l'Y1~\ln1'lbVl(ilflEl\l:lj~:::bb1.J1.J1'iq~n'l'l:lJm'lElElnnl~\lmEJ 

l'l\lnllnEl1.Jm'lVl(ilflEl\l bbfl:::I'l\lnllnt'l:lJ~llJ~:lJ 

\J	 'iJ q q 

q 

UOI8UOIIU: 

;JeJLmJeJu'U:;1unT'nhN~mTI~fJ bJ1i 
1, I'lUlJl'l1.J1.Jnl'lElElnnl~\lmEJ 11.Jnt'l:lJb1Jl'Y1:lJ1EJ'Y1~n~El 

'l 'I 
NI'l\l 
'iJ'iJ 

Ellt1 
q 

bbfl:::fl1'l~11~tI 11.Jnt'l:lJI'l:lJl~nll1t111.J~'lEllJ~fl~\I 

, 
1'l1:lj 

ll'l'ltll lJ(i)'l 'Y1fll1.J tWEl1.Jih1.J 

2, 'WtlllJ1fl t~l'Y1ih~Yl:lJI'l"lJll1l'j ttfl:::NI'l\lEllt1~l'lUl 

'l 'lJ'lJ 'l 

l1J'lbbn'l:lJ~\ltI'l1:lJm'lElElnnl~\lnltlulJlJil~1'U~1:lJYllt1illJ'Wl1lJ'Ul 

11\1ttW1.JEl~l\1\Jlm,jEl\l ttfl:::1'l11\1tl'l1mhtl1'U'q:lJ'IJ'U 

;JmWmL'U:;I;hwrunl'TIh1~£J 1UeJU11'lPl 

~1'l~11~tllJ'l::: t~1.JWt'l1 m::: EJ::: till t'ViEl ~nl=ll fi\l~11:lJ 

l'l~lbl'l:lJElbtfl:::~11:lJ\JlElb,jEl\l"lJEl\lm'lElElnnl~\ln1EJ 

nClE1nssuLJs:mF1 

"lJEl"JJEllJl~'l:::~CU f~'lilfJ\P111'l(i)'l1"11'ltJ \i1'l,mm tJ\llJ'l:::&ll=l19 
,	 'lJ .. 

~1J~nl=l11~'l\lm'l1~tI bbfl:::El1"11'ltJ (il'l. EJvn ~l'Wl1lJ1.Jnt'l ~Yi1'11, , 
bb1.J:::ul11.Jm'l~11~tI 'l1:lJ~\lmtlmVl\P1:lJ1.J(i)1 b~l'Y1'Wl~bVl\'llJlfl 

"hlJfl1Jl1.Jbb'Y1t'l:lJ bbfl:::NI'l\lEl1 EJVlnvil1.J~rllmtl~11:lJ1'l:::(i)ln 11.Jn1'l 
'iJ'iJ 'l'l 

~lb'W1.Jm'l bbfl:::~11:lJ~1:lJ:ljEl11.Jm'l1~miJ1.JEl~l\1~ 
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