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unFiatio 
m'l1~£JI'I~\l,1LtJ'Um'l1~£JL~\ltmm~1J1£JmJUml'l~~'1J11\l Lvim.h:;L)j'W~)J'l'ln'U:;1'Umwiju~\l1'U'1JI:l\l~I'I~ln'l\l1'U'oi _ 

n~l\l h\l'W£J11J1~a\ln"n£l\ll1WUn ~lnmw'l:;LiJ'Ul~£J(Jl'ULE\lLL~:;111'11U1\l1'U~1£Jn~l\l'11~Eeu\l~UUqrll1'1JE\l111'11U1\l1'U~1£Jmr 

i1\lm:j)J~1I:ltJl\li1 2 nf'l)J 1h:;nEUl1l1!J , II'I~m'l:;~U111'11U1\l1'U 25 1'l'U LL~:;'l:;~~tlnU~\ll'U 158 I'I'U 1'Ul'l\l'W!J11J1~a\l ~" II" :oJ'U 

nf.l\lVlwun '1J'Ul~ 150 L~£J\li1'U1tl 'l1U'l1)J'ilE~~1~£J1ofiLL1J1Jcwum)J'l:;'I1'j1\l1'U~ 26 $1.1'1.- 30 L)J.!J. 52 ~(i~~1ofi ~tl 1mJ 

1'i1LU~!J ch'UL,j!J\lLUtJ)J1(Jlj~1'U paired t-test , Fisher's exact test mdVI~~EU11'1~LLI'I11'LL~:;a)J1h:;~V1B~'I1a)J~'U;jLL 

LW£J1'a'U r'i1'11'W~'l:;~uum~1~q)V11\l~n~~ .05 

~~m'll~£J 'Wu'",h 111'11U1\l1'U~1!Jn~1\l ih:;~u~)J'l'ln'U:;1'Unl'ltliJu~\l1'U~1!Jn~1\l(Jl1)Jm'ltl'l:;L)j'U l~!J(Jl'ULI:l\l LLL'l:; 

~U\l~wn 1'1l1'1JE\ll11'11U1\l1'U~1!Jn~1\l a1'U'J1nEtJ1'U'l:;~1Jtl1'Un~1\l (1E£J~:; 48.0 LLfl:; 44.0 (Jll)Jlh~u) LLfl::1,,]LL(Jln~1\ln'Uy,-
~ .~ ~ 

~n~ 'U£Jn~1m1'WU11tl'l::~um'lru1'U 1'l\l'W!J11J1~ LLfl:: LL'l\l~\l1 "ii11'111)Ja"J'w'U;jLii\l1J1nnu~)J'l'ln'U:; 1'Unl'ltlliU~\ll'U I:ltJ1\l a 

~1~q)V11\l~ii~ (p < .05) t'i1'U~tli.iU~\l1'Ui1'l::~U~)J'l'l{l'U:: 1'Un1'ltliju@i\ll'U(Jl1)Jnl'ltl'l:; L2J'U1~£J(Jl'UL£l\la1'U)J1nE~1 'U'l::~lJ. 

(~I:l!Jfl::46.4) LI.~::tl'l::L2J'Ul~Ul-11'Y1t!1\l1'U";1!Jn~1\l a1'UmnEtJ1'U'l:;~utll'Un~1\l (~I:l£J~:: 50.3) LL~:;1,,]LL(Jln~1\ln'UVll\lNr 
~ 

WU11'l1£J1~ f'hU£J)JLLL'l::LL'l\l~\l1 ~i11'111)Ja)J~'Ufinu~)J'l'lfl'W:: 1'Umwijilli\ll'U I:ltJl\li1um~l~q)VI1\l~ii~(p < .05) 

iiEL~'UELL'U::~lnnl'll~£JI'I~\ld ~E ~U~'I11'l1'l1'li1'U 1!J1J1£J~LL~"\l1~ Ll1tJ11\l1'U~1£Jn~1\lLtJ'U\l1'U~jjI'l11)J~1~q) i1~Cl 

LL~::LiJ'Utl'l:: l!Jw~£l~'i'1J1J~m'l LL~::1'I1'lijnl'l£JntJE\l'1l)JI.'1l!J L~E' Inilli\ll'U1~U'l'l~1lJlntl'l::~\l~LI.L'l::1~l'il LI.'U::'lh~m~I:l'ULtJ'U~ 
'II L.U..J" '4 

a1'U~1 L~£ltlliilli\ll'Uun'W"iE\l lJl~I:l~~'U ~uU~~'W1'I11)Jnl1'11U11'U\l1'U m'lL~E'U ~lLLmi\l nl'Uvl)J1'i1(JlEU LLV1'U'I1~£l~1~~rr"" 

nl'l111l'i'unl'~1JnE1J'l)J~h'Wm'l'Yh~1£J L'11m ::~)J~\l1'l1L~tl LL~::'Yh1~tl'l11'l"i1 n L:BE LLfl:: 1'11'lW~1'lru1111'11U1\l1'U~1£Jmn\l~ 

l1m~:: 1'111)J~lm'ln 1'Um'ltlliU~\ll'U~l£Jn~l\l L11E\l~l n~1'11U1\l1'UijuVlulV1~1~q) 1'Unl'l'lhVi)J\ll'W1~1J'l'l~ Lthtl'l::~\l~ ~ 

E\l~m 

* wu1YMq)\l. un?fnj,lltJ~qj'ln1Y1 l'll'lJ1i'jjlLElntJ~l'll'llill'lCUl'l'lJ I'lCU:;l'llill'lCUl'l'lJl'1ll'l(ll{ )JvniYl!Jl\i'm.J~~i'l, , 
~ ~'li1!Jl'1ll'lmT'l1'l6, f11l'1i'jjltJ~vn'l\llUl'll1i1'lCU~'lJ I'lCU:;l'llill'lCU~'lJl'1ll'l(ll{ )J~'niYl!Jl\i'!J)J~~i'l 
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On 10 mJun 2 LJS:v"lIGOU nsnIJ1Flu - SU81FlU 2552 

,TRACT 

This cross-sectional explanatory research aimed to assess the job competency of central sterile supply 

:e-sonnel at the Royal Thai Army hospitals. Research subjects consisted of 25 head personnel and 158 practitioners 

- the Royal Thai Army hospitals with more than 150 beds. The data collection used questionnaires. it was done 

26 March, 2009 to 30 April, 2009. The data was analyzed using percentage, means, standard deviation, paired 

....'"eSt Fisher's exact test. Chi-square test and Pearson's product moment correlation coefficient. 

The results showed that the majority of head personnel had medium level of job competency as assessed by 

selves. and by the commander of head personnel. but the difference was not at a significant level. Experience in 

'tal and motivation at work were positively correlated to job competence at the .05 significance level. The 

-.:pity of practitioners had high level of job competency as assessed by themselves. and when assessed by head 

nel. the majority of them had medium level of job competency, but the difference was not at a significant 

Salary, value and motivation at work were correlated to job competence at the .05 significance level. 

The recommendations from this study are that the administrators foster awareness of the important 

'bution of the central sterile supply personnel work in the continuum of patient care. They should also praise the 

'SOIlnel's achievements and give some personal advice to them when their work is flawed. Furthermore. the 

. istrators should provide the central sterile supply personnel with advancement. promotion opportunities and 

increases as weir as encourage ongoing education such as via training courses on recent modem disinfection 

sterilization techniques. The administrators should nominate persons who have appropriate knowledge, skills 

abilities in central sterile supply work as head personnel because they must lead their groups to reach the goals 

~,e organization. 

ords: central sterile supply personnel. job competency 

U1IICl:F181U81F1r\JUOOUr\Jnl L-Bfl 'Vh1'11l'lru.nTW'1Jfl\l~t'l\llU1),j1~lJI1)J)J1lJ1'i~1U L-DU nl'i, ~ 

h\lv'W1U1t'la\lt1li\nfl\lVl~Un 1tii1'I11'111)J~1~q)1unl'i vl11'l11)J1'I::;fl1li\LI'l~fl\l~fl ~urhijn1'i~1\l1)JI'I::;fl1lil ijl'l'i1Ul'ln1.J'in 

_-~nun~1'i\l~tJ11J1t'l 1liltJ~tJ1tJ1)J1J-rU1JI"lJI1)JLnru-nnl'i ~liltl~ nl'i1t'l'fl1Jmruufl\ltlUlJIUbfl\l1)JI'l'iut'hu utln~lndn1'i" , 
--m'iU~'l11'i~lilnl'iml'l-r~bLt'l::; bnru-n~lnl'lrnUUW~U1 '1Jut'l'\lbl'l~fl\l:i1fl)J1EJ\l'l1oJltJ\llU"11£Jnt'l1\l1)J1~)J1lJ1'i~lU fltl 1).j1t'l' 

, , 1Unt'lfl\l'l1~flm'1lu::;~tJlil:nlillllil ~\lflwvh 1'11bnliln1'ibL~~m::~ltJ'~~~1'l~1~1'i\l~tJ1U1t'l ~\lU~~UUI'l1)J1'in~lUn1'i-rU'ifl\l 

'j\l~£J1U1mb~1 6 bLvi\l~ln~"'l1)Jli\ 37 LLvi\l' 1Unl'i L-Bfl n1'ilJl'il~l'ItlU1J'i::;~~B.n1~n1'ivl11'111J'i11'1~lnb~tl~lnl1 

_ ~u"JUI'l~l~ 'l1oJl£J\llU';l£Jnt'll"blJU'l1thtJ\llU~l~q)1u bnru-n)J1lJ1'i~lU n1'i~lil'i::;UU\llU 1)Jnntlifl\l L'l1)J1::;1'I)J ijn1'i~l\l, 
~ " 

~"-:.J~UUU~nl'i ~tlifl\lW~U11 'I1nnl1ltl\llJl1)J)J1m~lU ';lml'l~fl\lijfl ll'llil mJmru'Vl1\ln1'iLb~~6t'l1'l1oJltJ"lUlJIt'ltllil~U, v ~ , , 
. - -nl'ivl1t'llm-Bmbt'l::;vh1'I11J'i11'1~lm-Btl 'l11n1).j1tiilJl1)J EJ\l1)Jijn1'i'il)J LlJul'lu6nt'l1\l'1Jfl\l\llU"11£Jnt'l1\l~" L'i"~ tJ1U1t'l bLt'l::;

" 
':'1::;t'l'\l~t'lLliltJlJI'i\l!lim~-ruu~nl'i Lnli\nl'i~li\L-Bfl~a)Jwu5 1JD~1)J1tii)J1lJ1'i~lUL~tJltlU 

" 
1~tJ11J1t'l (HeaJthcare-associated infection) Ufln~ln ~:WtJbmrhl'll'iijn1'i1.J'i::;~UI'I)J'i'inu::;1Un1'i1.JB~\llU'1Jf)\l 

-lilrn'ibL~~m::;~lm-Btl~l.J1'lt'l1n'jLLt'l::;~\lbb1lil~fl)J 1.J1'lt'lln'i\llU';l£Jnt'l1\! h\l~mU1t'la\lt1li\ntl\lVl~un b~tl~::;1tii'Vl'i1U 

::: JJ'l11~~U 1ui:l~~uu fltl UI'lt'l1n'j~1.JnutJi\llutii1Unl'i l1'i::;~UI'I)J'j'inU::;'1Jfl\lUI'lt'l1 m\llU"11 tJnm" tl ~1u'i:: ~U1li\Lbt'l::; ij
... 'I 'I :.J , " 

_ _1lLLt'l::;vl11'I11.J'i11'1~lm-Btl ij'l1t'lltJ'l1oJ1tJ\llUvI-rU~lil'1lflU Lfln1I'1W~U11utii1U1lilU1\l Lvim1Ju'iifl~t'l1Un1'i1.J-fu1.Jl\lL~)JLI'I~)J 

,_9ijritlU'ii1\l~1 flfl ~Urn'iAm~~1.J'i::;n)JiJ~ 4 ~uCi\l V1m~::;LLt'l::;I'I)J'i'inu::;~'41L1'ju!lifl\llU';1£JnI'l1" Lli\tJI'l1)J1'imh11.l 

_ ';:!.JlJLLt'l::;vl1\llUlJI1)J1..l'i::;I'IUrn'iru 1'l11)JLI'l£JllU 1J1\lI'lU L1.l1£JULVitJU (benchmark) ,LLt'l::;L1JULLU1'Vl1"n1'iW~U1UI'lt'llm

":. '/l'itlU'i)JL~)JL~)Jtii1Un1'ivl1t'l1m-Btl LLI'l ::;vl11'I11.J'i11'1~1n LLt'l::;\l1\Joi1£Jnt'l1\l1'11tlul'lmuu!li1\l11uLflnll'l!litl11.J 

Q 1···Y'l<:;:::l;"lC:\t\f~ll n:::.nt""\"lCI In 
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:)C1CJus:aoFivooms5'6"8 

1.1lil'i::;l1IUI.UJ'i'iC1'U::;1'Un1'ilJijU&i\ll'U'lJB\I~~~1n'i\ll'U 

q/1fJn~1\1 h\l'VlfJ11J1~tr\lnlilnB\lVI'V·nJn 1'U'i::;l1IU'I11'I·n!l\11'U'I1~B 

~~1U~~J\I1'Uq/1fJn~l\1ll~::;'i::;l1IU~1Jl)u&i\ll'Uq/1fJn~1\1 (;n~nl'i 

1J'i::: li)'ULlilfJlIl'U lB\I U~::;LlilfJ'I11'11U1\11'U'I1~B~U\l ~UUru'lJ1'lJB\I 
'lJ ~ 

'I11'11i11\11'U";lfJn~1\1 

2. llJ~fJUl'VifJ1J'i::;l1IU'lJB\lnl'ilJ'i::;li)'U~~'i'iC1'U::;'lJB\lU~~ln'i, 
\l1'U";lfJnl.'l1\1 h\l'VlfJ1U1l.'ltr\lnlil nB\lmvun 1'U'i::;l1fU'I11'11111\11'U 

'I1~B ~1"l1U~~\l1'U";lfJn~l\1lll.'l::;'i::;l1IU ~1J nu&i\ll'Uq/1 fJ n l.'l1\1 
'lJ It 'lJ :..J 

1Il1~nl'i1J'i::; li)'ULlil fl(;l'U lB\lll~::; LlilfJ'I11'11i11\11'U'I1~B WU\l~UU (lj'lJ1
'lJ ~ 

'1JB\I'I11'11i11\11'Uq/1fJn~1\1 

3. B5U1fJil"l~fJt1l1'U~m~ru::;~1'UU~~l.'l il"l~fJt1l1'Unl'i, 
1..1 nu&i\ll'U lll.'l::;n1'i"l\ll"I11,.m1'ivl1\11'U'lJB\lU~l.'l1n'i\ll'Uq/1fJn~1\1r..J 'lJ , 

L'i\l'VlfJ11J1~tr\l nlilnB\lVI'Vlun 1'U'i::;l1IU'I11'11i11\11'U'I1~D W~1U~~ 
'lJ , 

\l1'U';1 fJ n~l\1lLl.'l::;'i::; l1fu ~lJijU~\l1'U';1 fJ n~l\1 

4. 'I11~11~tr~'W'Ui5'i::;'I1'j1\1~m~ru::;l.'i1'UU~~~ il"l~fJt1l1'U, 
nl'ilJl)U&i\ll'U Ul.'l::;nl'i~\l1"I1'Unl'ivl1\11'UrlU~m'iC1'U::;1'Unl'i 

lJl)u&i\ll'Um~nl'ilJ'i::;l~'U (;l'U LB\I'lJB\I~ ~l.'l1 n'i\ll'U';l fJ n l.'l1\1 

L'i\l'VlfJ1U1l.'ltr\lrllilnB\lVI'VlUn 1'U'i::;l1IU'I11'11i11\11'U'I1~D wmu~~ 
'lJ , 

\l1'U';lfJn~l\1lll.'l::;'i::;l1IU~l.Jij1Jm\ll'Uq/1fJn~1\1 

aUUQQluvoonls5'6"8 

1.'i::;l1IU~~'i'iC1'U::;1'Un1'i1..ll)1Jm\ll'U'lJD~~l.'lln'i\ll'Uq/1fJnl.'l1\1 

L'i\l'VlmU1~tr\lnlilnD\lVI'VlUn 1'U'i::;l1IU'I11'11i11\11'U'I1~DWmU~~\l1'U
'lJ , 

q/1 fJ n~l\1lL~::;'i::; l1IU ~1Jl)U&i\ll'Uq/1fJ n~l\1 (;l1J.J n1'i1J'i::; l~'Uhw 
lIl'ULD\llL~::; LlilfJ111'11i11\11'U'I1~DWU\l~UU'l!'lJ1'lJD\I'I11'11i11\11'Uq/1fJ 

'lJ 

nl.'ll\1:lJm1~U(;ln!1i1\1n'U 

2. il"l~fJt1l1'U~n~ru::;~1'UU~~l.'l:lJ~11~tr~'W'UTInU~~'i'iC1'U::;, 
1'Unl'ilJiju&i\ll'U'lJB\I~~~ln'i\ll'U";lfJn~l\1lu'i:::l1ftM1'11U1\11'U'I1~D 

W~1U~~\l1'Uq/1fJnl.'ll\1ll~::;'i::;l1IuWlJn1Jm\ll'U";lfJnl.'l1\1 h\l'VlfJ11J1l.'l 
'lJ q 'U :..J 

tr\lrllilnB\lVI'Vlun (;ll~nl'i1..l'i::;~'ULlilfJ(;l'UlD\I 

3. il"l~ fJ t1l1'Unl 'ilJiju&i\l1 'U:lJ ~11~ tr~'W'U§Vl1\I1J1 nrlU 

~~'i'iC1'U::;1'Un1'ilJiju&l.,j1'U'lJB.,j~~~ln'i\ll'U";lfJnl.'ll\11'U'i::;l1Iu 

111'11i11\11'U'I1~B W~1U ~~\l1'U";1 fJ n l.'l1\1 U~::;'i::; l1IU wlJ nu&l\ll'U 
'lJ q 'U :..J 

q/1fJn~1\1 L'i.,j'Vlm1J1~tr\lnMD\IVf'VlUn (;ll~nl'i1..l'i::;~'ULlilfJ(;l'Um\l 

4. il"l~fJt1l1'UU'i\l"l\l1"l1'Unl'ivl1\11'U:lJ~11~tr~'W'U§'Vl1\1U1n 
'lJ 

nUl.'l'~'i'iC1'U::; 1'Unl'ilJij1Jm\ll'U'lJB\I~~l.'l1n'i\ll'Uq/1fJnl.'ll\11'U'i:::l1Iu 

111'11Ul\11'U'I1~D W~1U~~\l1'U"; 1 fJ n~l\1ll~ ::;'i::; l1IU wlJ iiU&i\ll'U 
'U 'I 'lJ :.J 

";lfJnl.'ll\1L'i.,j'Vjm1J1l.'ltr\lrllilnD~Un (;ll~m'i1..l'i:::~'ULlilfJlIl'ULD\I 

~ ~ 

nl'ii~fJ~-r\l'l1 dJ'Unl'ii~m:n\lB'i'iC11B1J1fJUUUll1~tJllil 

'1111\1 (Cross-sectional explanatory research) 1J'i::;'lJ1n'i ?iB 

~~l.'lln'i~lJiju1i.,j1'Ut1l1'Unl'ivl1~lfJl.ffBll~::;vl11'111J'i11'1"11nL:=­

h\l'VlfJ1U1~tr\lnlilnB\lVI'VlUn .x\l'l1~lil 37 ll'r1\1 wi~m~u ­
'lJ 

~f1mh\llQ'Vl1::;l"l1::;"I.,j{purposive sampling) lilD.,j"llnh\l'Vl _ 

U1\1u'r1\112J:lJm::;u1'Unl'it1l1'Unl'iVl1l.'llmoEBUl.'l::;vl11'111J'i11'1 

~~'iU~1'U 'I1~D1~:lJul-J'Um 1'lJuiJi'ruiin~l\1'11~B:lJlQ'Vl1::: 

e-hnil\l 1'11'Vl~'Vl'l11'i'l1~'UlifJ'U~11Jnu&l\ll'U Llilflmj~tJl1mh>! , r..J , 

1.I~~1 m.x\l'l1~lil~lJiju&l\ll'Ut1l1'Unl'ivl1l.'llm oED Ul.'l::;vl11'111.. 

"I1moEB1'Uh\l'VlfJ11J1l.'ltr\lrllilnD\lVI'V'Iun '1J'U1lil 150 L&ifJ ; 

LQ'V'I1::;vl1\11'U~UI-J'Um1'lJuiJi'ruiinl.'ll\1'11~B'I1B\I~ltJl~ LlilmL '. 

2 n~~ ?iB n~~ U~l.'lln'i'i::;l1IU'I11'11i11\11'U'I1~B~1"l1U~ 
, q q 'U 'I 

";lfJn~l\1 ~1'U1'U 25 ~'U LL~:::n~J.JU~~lm'i:::l1ftJwlJiiu 
, .. 'U :..J 

q/1fJnl.'l1\1 '<$1'U1'U 158 ~'U 

L~~D\I:lJB~loE1'Unl'i~n~l llJ'UllUU~Bum~ lJ'i::;nBt 

5 l.'i1'U ~B 1) 'iJD~l.'l~1'U~~~~ '<$1'U1'U 10 'iJB 2) ~l1ilfJ~ " 

lJiju&l\ll'U';lfJn~l\1 '<$1'U1'U 6 'iJD 3) lL'i\l~\l1"11'Unlm­
~ 

'<$1'U1'U 15 'iJD 4) UUU'Vllil~DU~11~1t1l1'Unl'ivl1~lm1j( 
'lJ 

vh1'111..l'i11'1"11moED '<$1'U1'U 30 'iJD 5) lLuulJ'i::;l~'U~m'irr...: 

nl'ilJiju&i\ll'U'lJD.,j~~l.'llm\ll'Uq/1fJnl.'l1\1 Llilfll1llilulJl.'l\l"llr 

1J'i::; l~'U~~'i'iC1'U::; 1'Unl'ilJiju&i\ll'U'lJB\I~~~lm\ll'Uq/1ur . 

(QUU~l\1)'lJB\I'lJ~'i~\l1'U";lfJn~1\1 U'r1\1lJ'i::; L'Vl1'11 'VlfJ 2 1'U~: 

'I11'11U1\11'U'I1~BW~1U~~\l1'Uq/1fln~1\1 lJ'i::;Li)'U 4 t1l1'U 0 
'lJ , 

29 'iJB Ul.'l::;'i::;l1fu~lJiju&l.,j1'U";lfJnl.'ll\1lJ'i:::Li)'U 4 t1l1'U r. 
37 'iJD 1J'i::;L~'U~~'i'iC1'U::;LlilfJ'I11'11i11\11'U'I1~DW~1U~;'

'lJ , 

";lfJnl.'ll\1lJ'i::;L~'U(;l'ULD\I ('lJlil A) lLl.'l:::LlilfJWU\l~UU'l!'lJ1'b~ 
, 'lJ 

'I1111\11'U"1 ('lJlil B) ~1'UWlJnu1i.,j1'U';lfJn~1.,j lJ'i::;LW~~'i. 
, 'lJ r..J 

(;l'UlD\I('lJlil C) lL~:::1lilfJ'I11'11i11\11'U"1 ('lJlil D) ri1'11'Ulil'l1~_, , 
lLUU~BUm~(;l'i\lrl'U 

UUU~DUC11~~1'Unl'i(;l'i1"1~DU~11~1Il'i.,j(;l1~L'I1m-r 

~'Vl'i\l~rul~ ~1'U1'U 5 Vl1'U th11J'Vllill.'lB\l1-ii (Try out) nL 

tJl1D~l\1~:lJ~n~ru::;~~lfJ~~\lrlulJ'i::;'lJ1m~~n~1fiD UI'l, 
\l1'Uq/1fJnl.'ll\1'lJB\Ih\l'VlfJ11J1l.'l1l:iJ'V'I~Blill.'lmlil'lJ ~1'U1'U 3C

'lJ , 

U~::;'Vllil~BU~11~L~mr'U'lJB\lLL1J1J~DUC11~ LlilfJ1-ii~1Il'itrJ.J1JT.: ~ 
'lJ 

lLD~'Vh'lJB\I~'iB'UU1~ (Cronbach's alpha coefficient) 

~11~L~B~'U11I\ld ~D ~lilfJ~!1iDn1'ilJiju&l\ll'U";lfJn~1\1 

lL'i.,j~\l1"I1'Unl'ivl1.,j1'U 0.896 ~m'iC1'U::;1'Unl'i1..lijU&l\ll'U 

l.'i1'U~11~1(1h'Unl'ivl1~lmoEml~::;vh1'111..l'i11'1"11moED 'Vl~~ 
'lJ 

fJ1n~lfl'lJD.,j'iJD~DU LlilfJl'lil.'l'(;l'i'lJB\I ~llilB~ i'lJ1~liltr'U (K • 
'lJ 'lJ 

Richardson: KR 20) 1t1l~1~1~l~D~'U 0.615 ;j\l~lnl1 O. 

Lnlil"llnnl'i1~TIJnl'iD1J'i~~1'Unl'ivl1l.'llm.ffml~:::vl11'111J'i 

LoEB 1'U1J1\1lJ'i::;l~'UlL(;ln!1i1\1"11nh\l'V'lfJ11J1l.'ltr\ln~nD\lVI'V'Iun 

1t1l1.J~n~1 rlU W'Vl'i\l~ru1~ lL~::;lJ-rUlJ'i\l UUU~BU C11~1'I1iJli­
'lJ "'I , 

l.'l'~1J'icU~\I~'U LlilflL~fJ\I~1l1fU'iJDl'11C11~ l'11(;lDU lJ-rulJ'i.,j
'lJ , 

'l1lilL"I'U ~11~mDu~~J.JlLl.'l::;~11~~n(/fD\l1'UldBm 

~ SOUSOUVOld 

• ~\I"I1n1t1l-runl 

,- 1L~'i\lnl'ii~fJ 

- - nl'ii~fJ1'U~'U, 
'.::w:h\ll'U~ 26 

- l'i1lQ~fJ ~1'Ud 

_. est nl'i'Vllil~B 

- £'lJB\llWfJ~tr'U 

'l~)Jii 1 lJfll.il~ 

1'Uh\l'V'lfJ11J1~ 

n.l1'11qjdJ'Ul'V'll'1 

.... '18!Jl.'l::; 60.0 dJ 
-!}!J~::; 56.0 "IlJl 

1'l~'imL~11B 

.: ' 1'1'1 1DfJl.'l::; 4~ 

. - tioE'U11..1 1BfJ 

. 0 ti 1BfJl.'l::; 4 
-.-. \I""; I 

- ~'I1'U1'Vl 'I1'U1~ 

'i::;~lJnl'iru1'U 

..,::;1'Unl'ilJij1Jm\l­

_t)::;nl.'l11'Unl'i'l' 

C;'Hl'U::;1'Unl'i1J[ 

~ mh\l:lJumh~1 

:~fJt1l1'Unl'ilJijl 

'11'111J'i11'1"11m~ 

'<$1'U1'Ull~::;1 

lIl1~m'i1..l'i::;, 

- llilm"m'U::1um'fl 

::.rn1'U~vnl.il1-3 1 

%1l ± SD. 

- Max. 
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'92:1l"0 = J) ~g~I:'LlA.iU~L~rl.!bt:I:'L~l3l:'l~UrlL~t1.LI:'L);1.lA.l~n.~~f" n.,V~t1.~I't~l'tlll,\~~tl:'l~Urll~t1.LI:'LlAf"LUt1.J..ruf"LUn.~::!.fi _ 

WL~l,\rtl:'l3rr.t1.LI:'\tlDgl1f"LUt1. t ::t1.llf" f,,1't~n.,Vu WI:'g.,~t1.~I't~I'tLll,\ ~f"I't~MLUt1.LU~ LRU~f"LUn.~~f" t1.Ll:'rllt'1A. ~L);1.IA.~~ 

". ts~tl:'~I:'f,," Lr-n.M~rw.I't~I'tLlI,\LIA.I3~' t1.LmtL);1.IA.lLwtt1.Mn..!b~ hLI3 j,lM' Lr-n.M~t1.~I't~I'tLlI,\LIA.G~' O"vv ~~rlGk 13 0 -, 

~~"I:'t'IA."LJilt1.G~'kIott1.h~n..!b~f"LU ~LUGln.k~tf"LU GI1 I!lh~ rlL~t1.LI:'LlAf"LUt1.J..ruf"LUn.~~f,,11O'9S ::~rlG~ I1tt1.~13 ~l ­

rl~~'LI,\ lWMGMLf"Lruf"L~MI3I't' I!ltlllj)rl~~'LI,\I'tLt1.lA.lLUI'tLll,\ ~Ln.LrlMI:'f"lt1.tt1.LI:'LlAf"LUt1.tL~l1~rl~f" 0"1l1l ::~rlG~ lA.U1 -­ !'" • ,." .... F" ~!"" .... "" ." 

t-~OO'O2: I:'L~IA.::f,,~G ~trlLf,,~ O'2:S ::~rll3~ qm~f"I't~I,' t1.L!t'~~"~rll!t'!t'1J1tl:'l~~mLl:'rllt'lA.t1.J.I:'L!Ilt1.LI:'L~LU~t LlAt1.l~
 

l'tlA.m~l,\l,\rtt1.[P GI,\ 1!l~I:'Nrl~~'LI,\ LWMl!lrlG'~~rlLf"Lruf"L~M 0"9L ::~rlG~ ~lj)LiUiU~I1n.~::f"LRu!;lf"LUn.~ O'9S ~~rl •
 ,.,~ pP 1:1' p.'.... "" 

13~' I!ltlI:'Nrl~mL!'l~t1.LI:'I:'I3rr.~~'L~I'tLll,\t1.L!t'rll!ll 0"89 ::~rlG~ I:'l3k1o~t1.LI:'~Dgl1 O"U ~~rlGk~ln.lrlMt1.IJ' 0'09 ::~rl(3k 

1:'~n.~~f"t1. t~Gl'tlWl!ll I:'L~UrlL~t1.LI:'LlAf"LUt1. t ~tI:'Hf,," 13 91l ~"I:'~~LG~ 0'88 ~~rlG~ I:'tYlA.j,lM1t1.rJ'rulA.tt1.~ "" " 

I:'L~UrlL~t1.LI:'L);1.lA.l~n.~::f"WL~I,\h.I:'Grr.t1.LI:'~Dgl1 I1tt1.~l:'rl~' OS ~ I!lLt1.IT. un.M,tAI:'GUI!l,VI:'~~Ln.LrlMI:'f,,1t1.1 " 
~ II. .. .. 

f"LUt1.t ::t1.llf"f"I't~n.,V~t1.~I't~I'tLll,\t:~tG~'Ul~j,lLf"l1k1o t LJA.~~" nLI.'~~nt~~G~lA.nLI.'L~lA.t~n~::~~uL~~n~ ~~~u 

G~'rlL~LlAf"LUt1.L~I't~'I't~'I'tf"n.I3f"lUn.k~tf"lU~~"kl'tlll,\ I'trlt}L!'l ~ . 
lr-n.M~t1.~I't~I'tLlI,\LIA.G~' O'9S ::~rlG~ G~'UL~j,lLf"l1k1otLlA~~" 

SO'O lA.lj)U~I:'LlA.mI,\L~rlt1.n.I!l~f"I!lt1.IA.LU t1.~WM'I:'Grr.g 13~'rlL~LJA.f"LUt1.L~I't~'I't~'I'tf"n.Gf"LUn.k~trll,\'::~"Uf"LI'tL~I'tLll,\ f"........ ..... 0 ..... ..... 0"".., leO' ~
 .. 

I:'~LUI'tlj)1t1.LI:'LlA.f"LU GI,\ I!lMrlGt1.rl~~'LI,\t1.l~ 1!l~I:'Nrl~mLI,\I't ¥lA.~~f"I1I't~n.G~I!llA.f"LU~~11}ll,\"~}I,\1fl@I!llA.f"LUlS81 .­ ." 0 ~ 0 1:1' '" f"" • iF" "" 

~LiU::~" I.'f"lj)rll!llf"Lu~n.n.k@I.'~.t''l.rll::f"I1t1.i;P ::m'iU~L~I'tLll,\ S,J84SJ:j IS8H p8J!Bd t1.L(;f"lj)LI'tM'l:'rl~1t1.l~ rl~mL!'l 

tsL~t1.LI.' L~n.Ml!lrlg'~~rlLf"Lruf"L~~G~' O'OO~ ~~rlG~ I.'Nn.~::f" ~g~~lJ::lf"I,\'~f"LU 2:SHI't' O£-2:S"I,\'t: 92: ~tl.1-I:'L~­

t1.tI.'L~UrlL~t1.LI.'~Dgl1f"LUG~l'trlt}L!'ltst1.I,\U~I.'L~UrlL~t1.LI.'L);1.IA.l~ I'tlf"n.Wl~'rll!ll ~1!l~l'trl~LrllA.~LIA.I't 9Rhl'tt1.trl~~f"LUl ­

n.~::f"WL~I,\h. O"U ::~rlG~ I.'GJIlU(jn.Glj) L[lGtrll~I.'P.f"LUI.'Grr. r,LUI'tr,W::rul,\::m,un.r,LIA.lA.QlA.M11I'tW rl~~r,LUI:'r,l,\lL ~ 

MLlJ£lA.~~f"I1n.G~~lf"lj)f"LUt1.t (lS8l 8JOds) !:\~lA.'}GI1~LlAf"LU r,LUI'tr,r,U~ruI,\UL~I'tr,r,grl~~I:'Gr,n.k~~hl3r,LUn.k~tUL~I.'~~ 

L~n.M GltrlLf"Lruf"L~~G~' n9 ~~rll3~ t1.LI.'~Dgl1f"LUt1.tl.'rl~' ~nG.()ncsncs 

UI"Gt1.' 
!i' 

~C'trtrl,w n.Glj)L~ 

-ts~tI'tLUn.G~n.n. 

Un.M,tAI.'GUI!l,VI.'~~ 

f,,11~tLlA~~"G~' 

"0 L~UL~~ S~9 

->i) t1.~I!l}L'l.~ } 

~1!l1A. G'l.'UL~j,l1 
!i' 

t1.LI:'~Dgl1f"LUt1.: 

I:'L~UrlL~t1.LI:'~! 

(IU8P!H800 B~ 

:. h GI1 LRU~~~ 

--~ (Ino AID ~tl:' 

-l.Gt1.1l'tllj)I:'f"lj)I'tU 
!i' 

_itlA.l!lt1.IA.Ll-J (0 

~t1.t:' ::f,,11 I:'L~ 

~ L'l.mDn.~I:'D@rll 

~ t1.L~ Il t1.t:'::' 

, t1.L~ Il t1.t:':: 

··t1.t ~rllA.tI.lIA.1::f" 

• ; 1L~t1.LI:'WL~l,\n 

JL~I:'~11111!l~rlI!l1 

f"f,,1't~t1.t:1::f,,11n.r 

~'rlL~LJA.f"LUt1.L1 

1'I1rl1!l11!lJ$lLt:1I:'G~ 

; rl~1 OS ~ I!lLt1.1 

~l;\tLJA.~~1113~1rlL 

. ,l3lJ$lI't~Urll!lll 

~LM~'t:I3~IA.I:'L~1 

~Mllf"l1~tL1A::~11 

-ilMI:'r,lUL~GP.' (I 

-G~1rlg@ I:'JA." 

I 



On 10 auun 2 US:'iilIOOU nsnOlFlu - SU:)lflU 2552 

nTitJ".i:; dh..ltUJ".i".i(1'U:; ".il rJtill'U 1J1l3Jnl".itJ".i:; Lil'Ul/1'ULtl\l ~lrjl141'Y1U l\ll'U.JlrJnl'll\l51t'lm".i(1'U:; t'l\lt'l~1'Utill'Unl".i1'l1UI'l3J nlrll."	 , , 
~1t'l~1'Utill'Um".iU~1".i'V11Vmln".iLLl'l:; LI'l~tl\ljjtl, 

141'Y1Ul\l1'U";lrJnl'l1\ltJ".i:;Lil'Ut'l3J".i".i(1'U:;1~rJl/1'ULtl\l~ln11tJ".i:;Lil'U 1\11rJN1J\l~u1J'l!'lJl'lJtl\l141'Y1Ul\l1'U.JlrJnl'l1\luIJ\1).]ul/1nIJ\1\lrl 
" 

t'l(1l/1 rJmi'Utill'Um".i~\11mW1m".i.JlrJnl'l1\lLvilJ'U Y1m".ilh:;Lil'Ut'lm".i(1'U:;LLl/1nlJ\l\ln'Utl~l\l51urJ~l~'l!'V11\lt'ln~ (p = .03) ".ilrJl'l:;: 

~\lLLt'l\11\l1i1'Ul/11".il\lY1 2 

~~~ 2 m".iLtJ~rJ1JL'YirJUt'l3J".i".i(1'U::'lJtl\lUI'll'l1n".i".i::~U141'Y1Ul\l1'U";lrJnl'l1\l h\l~m1J1l'ltr\ln\11ntl\lVi'~un ".i::'YI11\lnlW".i::d)'U1\11U, 
l/1'U Ltl\l LLl'l:;tJ".i:: Lil'U1\11rJN1J\l~u1J'l!'lJl'lJtl\l141'Y1Ul\l1'U.JlrJmin\l ~1 LL'Unl/113Jt'l3J".i".i(1'U::".ilrJtill'U (n=25)

" 

p-value 

Mean SD Mean S.D. 

3.50 0.88 3.80 0.75 -1.948 0.063 
3.47 0.81 3.61 0.78 -1.142 0.265 
3.45 0.83 3.77 0.82 -2.307 0.03Q' 

'" Q..... -=I CII 

\111'Um".i1J".i'Yl1".i'V1".i~rJ1n".i LLl'l:: LI'l".itl\l3Jtl 3.40 0.84 3.61 0.80 -1.366 0.185 

t'l3J".i".i(1'U:;1\11rJ".i13J 3.47 0.81 370 0.75 -1.897 0.07 

'p < .05 

mi:lJii 2 1Jfltnn~~::~1J~1JFi1Jii\l1u";1!Jnl'l1\l1'U .JlrJnl'll\l1l1 L"l1'l!nl1'Y1Ul LLl'l:: Ll'lrJ1lii'¥um".iNntl1J".i~~T , , \J .. 

h\l~rJ1Ull'ltr\ln\11ntl\l~un'lJ'Ul\11 150 L~rJ\l~'U1tJ vill'llm~mLl'l:;vil1l1tJ".ilY1"llm~tl 1tlrJl'l:; 62.3 L~m1" 

t'/1'U1'Y1qjdj'UL~rl'YIq)\l ~tlrJl'l:: 66.2 51tl1~~\lLLIJ\ 46 tJ tr3J~'U£~U11 1'l113J~ m".i1M1Jnl".iNmJ1J".i3J 1).]i11'l113Jtr~ 
" 

~'U1tJ~tlrJl'l:: 39.7 LtJ'U~n~1\l-E11'l".il1 ~tlrJl'l:; 31.8 tJliU~\ll'U t'l~".i".i~'U:::1'Um".itJli1J~\ll'U t'i1'U~hi1rJ~i11'l11~tr~~'U£L~\l 

Y1UN'UnL1'lJU1.nru';;nl'l1\l ~tlrJl'l:; 60.3 "lum".i~m~m:;~u ".i:; ~U t'l3J ".i".i (1'U:;1'U m".itJli1J~\ll'U'lJ tl\l'4I'll'll n".i".i:; ~U ~tJD1J­

lJ1W3J~m~1 1tlrJl'l:; 68.2 t'lm'UJ)1~ii13J".it'lU~1 ~tlrJl'l:; 59.6 jj ";lrJnl'l1\l mh\ljjurJ~1~'l!'V11\lt'ln~ (r = 0.22, P = .007) 

".ilrJ1til1)']Lii'U 10,000 Ul'V1 ~tlrJl'l:: 49.7 ".i::rJ::nl'l11'Unl".iVll\l1'U U".i\l"l\lh1'Um".iVll\ll'U 1\11rJ".i13Jtl,i1'U".i:::~UiiI\l ~tlrJSl~ 
"	 \j" 

1'Uh\l~rJ1Ull'l~\lLLIJ\ 21 1J~'U1tJ 1tlrJl'l:; 39.1 tJ".i:;ii1Unl".iru1'U 1l/1rJliil'U1'l113J'¥U~~'lJtlu51l"ilLi1~rJ~\l"l~L~mll"ll".irul".ilrJ'1i[ 

m~l\ll'U.JlrJnl'll\l 1-10 D 1tlrJl'l:; 41.1 L~tl'YI11'l113Jtr3J~'Ui5 I"ilLi1~rJiiI\liil\11 ~tl 1'U'YIU1rJ\l1'Unl'Y1'Ul/1'lJtlUL'lJl/1'Y1U1Y1I'lTl •" , 
~U11 L~rl tll~ nl".itJli1J~'YIU1Yi 'YI'lhrJ\ll'U ".i::~Unl".i~m~l 'lJtlul1i\11L"l'ULLl'l::liil'U1'l11~nl1'Y1Ulijl"ilLi1~rJ~1"l\11 L~tlW 

t'lm'UJ)l~t'l3J".iiil ".i:::rJ:;nl'l11'Um~1\l1'U1".i\l~m1J1l'l tJ".i::ii1um".icU ".ilrJ'iitl~U11 , ~tlI"ilLi1~rJ~lii1\11 m".i1111'¥u1tlnliil m".iiilUU 

1'Um".iVll\l1'U.JlrJnl'l1\l1)']i11'l113Jtr3J~'U£nUiil3J".i".i(1'U:; 1'Um".itJliu~ L~tl'U~l U'YIU\l LLl'l:;ii1UUt'l'U'U1l1nl1'Y1Ul1'U\l1'U Ul'l:; L~m'\~p, 
\l1'U rJmi'U".ilrJ1til511'l11~tr~~'Uijn1J".i:; ~UiiI~".i".i(1'U:;1'Um".itJli1J1ll tr3J~'Un ~U11 U".i\l"l\l1"ljjI'l11~tr3J\WnL~1J1nn1J".i:;~uiiI ,

" 
\ll'U'lJtl\l'4I'll'lln".i".i:;~U~tJDU~\ll'U";lrJnl'll\l tl~1\li1t!rJ~1~'l!'V11\l 1'Unl".itllimi\l1'U'lJtl\l'4I'll'lln".i".i:::~u~tJlj~1'U.JlrJnSll\l tl,r'~311 

t'ln~ (p = .042) ~1~'l!'V11\lt'ln~ (r = 0.20, P = .02) 

UI'll'lln".i".i:;~uNtJnU~\ll'U.JlrJnl'll\l t'i1'U1'YIqji11'l11~1till'U ".i:::~Ut'l~".i".i~'U::: 1'Um".itJliu~\l1'U'lJtl\l'41'll'l1n".i".i:;~U>'" ­
'I \l :.J	 'is 

m".iVlll'llm~mLl'l:;V111l1tJ".ilY1"llm~tl ".i:;~U~ 1tlrJl'l:; 46.4 1\11rJjj \ll'U.JlrJn l'l1\l l/113J m".itJ".i:; Lil'U1Ii1rJl/1'ULtl\l t'/1'U1'1'1 qjii-; 

1'l11~1Y1[1nliitl\ltill'Um".i~\11LiiuLLl'l:;U"ln.JlrJtltJn".icUtJ".ilrl"llnL~tl t'l3J".i".i~'U:;1'Unl".itJnU~\l1'U1\11rJ".i13Jtl~1'U".i::~Ut'l\l~tlrJSl:; ­
"	 '\j , ~ "" 

mnY1ii1~ ~tlrJl'l:; 79.9 Ul'l::1'l113J~UtlrJY1ii1l/1 till'U'U1rJUlrJ ~~1\11 (X = 3.66) mW".i:::Lil'U1\11rJ141'Y1Ul\l1'U";lrJnl'l1\l t'i1'U1'Y1q!-;:­,	 " , 
tlll'll".iiil~l'UYi 1'UL~tl\lnl".i~l/1tllI'l1".iiil(11'UY1'lJtl\l'YIU1rJ.JlrJnl'l1\l t'l3J".i".i(1'U:::1'Um".itJDU~\ll'Utl~1'U".i:::~utJl'Unl'll\l 1tlrJt'l::: ~ 

l/1tlu(1nliitl\l 1tlrJl'l:; 16.6 ~tJn~l'U.JlrJnl'll\l t'/1'U1'Y1qjjj~hQrJ3J Ut'l:::"jtl\lt'l\lm"j::~u~\l 1tlrJt'l::: 30.5 "jlWil::L~rJ\11~\lLLt'lliW" " ~ 
IJ\tlm".itJliU~\ll'U";lrJnl'll\l1'U".i:;~U~\l ~tl!Jl'l:: 97.4 L~mil"ll".irul l/11".il\lYi 3 

'" I ,..,j "'lI A""',:.I '" ..... 
".ilrJ'lJtl~1J11 1'l1Li1l'lrJiiI\liill/1 I'ltl rJ'Ul/1'V1"l:;t'l'UUiiI'U'ULLl'l:;~l'lJ'Ul\ll'U"	 , , 

3	 ~1'U1'ULLl'l:; 

l/113Jm'TI.h: 

~~rl'u::1um~ 

-	 .::inutltlnQ1\lh 

:san ± S.D.
 

- Max.
 

1TIl.h:;L:n'Ut'lm".il 

r lhlrl"llm~tl U~ 

.~ l'l1\l51t'l3J".i".i(1'U:: 

~mi\ll'U.JlrJn~ 

.• [\~ rJm1'Uliil\ 

- jj!J~~\lLLt'll/1\l1i1'U 

4	 m".iLtJ~rJULY 

l/1'ULtl\lmdG 

. -"Joi\11LnuLLt'l::LL"lm 

~l.J1'Um".iVllI'l11~ 
... . 

.• ""llm1itl LI'l~tl\l 

----rlJtl\ln'U1'l11~L~EJ 

--,1-nut'l::u11\l'¥n1:l 

"'im'V11J 

--:L(;ltJ"j1:lJ 

Nt'lm".ii~rJ~u~ 

~~m~tr~~'UMu 

- Itl\l h\l~EJ1Uliil 

84 J1S81SWtllUlanmSun 



1\l\\(I\11J\\lJIn<lhJtl'U 

p = .03) 'lltJ\'l~.~ 

l\l nl'l1.J'l::: \:lJU1lP1U 

p-value 

[3 0.063 

2 0.265 

7 0.030' 

6 0.185 

7 0.070 

Jnl'l1Jnflm)J~l' ­

::: 62.3 dJfl'I1'Wv 

i)J 11J:n1'l11)J~)J v .. 

m)J~)J-W'Ui5\o£\llJ~. 

n n'l'l::: <P1U ~1Jl)u 

22, p = .007) 

U'l:::<P1Ulil\l 1fltJ\'l::: :...:. 
" 

ifl'W'l1'lCU1'llmJfl 

lUlntlm:::<P1Ulil)J'l. 

l1u';ltJn\'ll\l fl~'"hJ, 

lUn\'ll\l 1fltJ\'l::: 

t]\'l:::\BtJlP1<P1\l\\lillP1" ~ 
On 10 ouun 2 LJS:~llaOU nsnOlFlU - SUJ1FlU 2552 

</lU1U \\\'l:::1fltJ\'l:::'JJfl\l'l:::<P1Ulil)J'l'lblU:::1Unl'l1Jl)U1i\llU'JJfl\llll'l\'ll n'l'l:::<P1U ~1JDU&i\llU';ltJ n\'ll\l 1'l\l'WtJl1J1 \'l~\l tllP1 nfl\lVl'WU n 

IJIl)Jnlw'l:::diu1lP1tJIJIU\fl\l\\\'l:::n1'l1J'l:::\:lJU1lP1tJ111m11\llu';ltJn\'l1\l 1J'l:::\:lJU1'Ulll'W'l1)J (n=151) 

v R~~~utlunl~!lAU~~lU~~~I'l~ln~~i1J~ ~a~~UNmJ~~~ut. .. 
~1Nnu~vnal~1~~Vl1Jla~~n~nfl~1Jn 1~VmlLfl~ *r•.,ul~l\*UJn~l~ 

~'UlU ~flV~::: ~U1U ~flm~::: 

70 46.4 46 30.5 

~f1\'l1\l 42 27.8 76 50.3 

.,/ru1Jl\l 39 25.8 29 19.2 

ean ± S.D. 3.66 ± 0.90 3.53 ± 0.82 

In.- Max. 1.38 - 5.00 1.26 -5.00 

rm1J'l:::\:lJUlil)J'l'lblU:::'lltJ~lUIJI1)Jn1'l1J'l:::\:lJUIJIU\fl\l 'Wu..h~1JnU&i\llU';ltJnt'n\l :nlilm'lblU:::lil\llillP11U~lUn1'J~lP1\nU\\\'l:::\\'ln~htJ
'lJ :.J tJ , 

. -<MJ'lll'1'lln \~fl \\\'l:::~llillP11'Ul~hUnl'l1ojj"U\'l:::Ul')\l~m:ll\l'l~fl\liJfl ll1Jn'lcU\\\'l:::llillP1'Vll\lnl'lU'W'VlIJ lihUl1'TI1tJl\llU1J'l::: \:lJUN1Jnu1i 
~ ;- " 'U :.J 

n\'l1\liJlil)J'l'lblU:::~1~lP11U~lUnl'l1Jfl\l tlUl'lll)J \~tJ\l1Unl'l1JDU&i\llU 

ffijn u1i\llu';ltJn\'ll\l shu1'YIru1J'l::: \:lJUlil)J 'J'lblU:::IJIU \fl\llil\l nl11J'l::: \:i1u1lP1tJ111'YItJl\llU'YI~1l NI'llUI'l)J\llU';ltJn\'ll\l \\(I\1~ \\IJI n(l\l\lv :.J 'lJ tJ qQ,< 

Nil&i tJmlU~lUnl'l1Jfl\lnUl'lll)J\~tJ\l1Unl'l1Jl)U&i\llUv11J'J:;\:i1ulilm'lblU::: U(Iln(l\l\lnUfl~l\liJu1J\h'l'ClJ'Vl1\llilCi&i (p = .009) 

BtJlP1<P1\l\\lillP1\lll1U(Ill'll\lv1 4 

.. 4 nl'l\1J~tJU\V\tJUlil)J'l'lblU:::'JJfl\lUI'lt'nn'l'l:::<P1UN1J nm;\llu';ltJn\'ll\l h\l'W1J11J1\'l~\lnlP1nfl\lVl'Wun'l:::'YI11\lnl'l1J'l::: \:lJU1lP1tJ 
, " :..J 

(IlU\fl\l\\\'l:::1lP1tJmm11\llU';ltJn\'l1\l <J1UUnlJll)Jlil)J'l'lblU:::'lltJ~lU (n=151) 

f.la~~Uju p-value 

1~t1PlUL~~ 1~rnh'trih~lu~vna~ 

Mean S.D. Mean S.D. 

m~lP1\nU\\\'l:::U'ln';ltJQ1Jn'lcU1J'lll'1'lln\~fl 3.92 0.97 3.81 0.86 1.289 0.199 

-~1JlUnl'l'V'ill'lll)Jlil:::fl1lP1nl'l'V'il\'llm~ll \\\'l:::'V'i11lf 3.79 0.97 3.71 0.92 0.920 0.359 
v . 

~ 'jlr1'llmiifl \1'l~fl\liJfl fl1Jn'lcU'Vl1\lnl'l\\'W'VlIJ, 
_'1TIJfl\lnUI'l11)J\~tJ\l1UnlWDu1i\llU 3.50 0.95 3.27 0.81 2.655 0.009** 

iHi\\\'l:::Ul')\l~m:ll\l'l~fl\liJfl fl1Jn'lcUU\'l:::llillP1'Vll\l; , , 3.46 0.98 3.37 0.87 1.093 0.276 

'l\\'W'VlIJ 

~1~V~1:lJ 3.66 0.90 3.53 0.82 1.686 0.094 

1'I\'l1n'l~\llilfl\lnsl)J\14Ul1 1'l1'l1lfUI'l\'l1n'l1~~Unl'lflU'l)J v1'V'i11lf\FllP1l'h'l1m.J\\l'lt\\'l\l'l\l1'l1Unl'l'V'il\llU 1lP1tJnl'l\lil~)Jlil11\l, , 
" 

-- 'l'V'ill'lltJ \~fl UI'l:::'V'i11lf1J'l11'1'lln \~11 (Ill'llllP1'lU'l:::UU\llU \llU';ltJn\'l1\l1lfdjU\lluv1iJI'lCUI'11 iJ\ntJ'l&i iJl'lll)J,-llI'I'nml'l:::\lJu, . 
t\l1'U\\I'l:::Ufln'YI'l.htJ\llUfl~1\llil~1\lil)Jfl \vlmllI'll1)J1 1J'l:::1mlu(l\l1 N'fuU~nl'l\\I'l:::tJn ~fl\l'll)J \'lltJ \~111J nu&i\llU1~u'l'l1'l 

" :..J," 
- ~jl\llU';ltJnl'll\l \\\'l:::1'l1'l'W111J~n1:l1lP1\l1'U\~1JlnU'YI'I.htJ l(1l~1J'l:::lil\l~ 1lfI"11uu:::'I11(l]m&iflU\lJUnl'lshU(I]l \~l11JDm;\llU 

" 
un'W1fl\l (Il\'ll1lP1'lU111n1'llilUUlilUU1lf \~l1U<Ii'l \\'YIU\l iJl'lll)J, 
nll'YIih1U\llUUl'ldhltJ1~v1lil\l~U \'liu \~).J1'11(llflU\\'VlU1U'l1J 

" " 
IWClIICl:VOIC1UOIIU: 'JJ 11\l \~U \~llU'YI~1l1'11 \l'lsll\ln 1'l11UB(Il'llv1 \V\ tJU \vil'YI~fllil\l nil 

" 
7lnr-Jl'lnl'li~tJ'WUil 'lltJ1~ I'h'l1tJ)J\\\'l:::\\'l\l'l\lh1Unl'l 1'l\l'W1J11J1\'li\lnlP15u,/

" 
:Jl'Ill)J~)J-wui5nulilm'lblU:::1Unl'l1Jl)u1i\llU'JJ1l\llil'l\'lln'l 'llnn1'li~ tJ'WU11 UI'l\'lln'l'l::: <P1U111'YItJl\llU';ltJn\'ll\l• 
I'll\l h\l'W1J1Ul\'l~\lnlP1nfl\lVl'Wun NU~'YI1'l1'l1'liJU 1tJUltJ 1'l\l'W1J11J1\'l~\lnlP1nll\lVl'Wun iJ'l:::<P1uu'l\l'l\l1'l1unl~1\llu';ltJn\'l1\l 

" " 
")C'~'1C'\!l/C-J11 nSlnl""l"lC'1 In Qt; 



--
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d' d '" "".".. d il .:i 
~~lL.:lt'ltJ\'I\l\'l1'l \'I1Ul'llU~11~0l1l1Ul ~~lb.:lt'ltJ(lll\'11'l b~tl

'lJ , , 

~'11'jrul'jltJ'iitl vnrll I"ilb.:l~tJ\'I\l\'l1'l ~mDUU~~t'll1it\l~:ij~1U'lJ , , 

'Yh1lfOl'j'Y11\llU~1\l11Ul11.J1tJ\llU~&'i1\l1tJ1~~1tJ~ ~1Ul"ilb.:l~tJ 

~l\'11'l ~tl 0l'j11ii-ruLtlOl\'l Ol'j\'lUU\'IUU1lfb~tlU(I\'lbLWU\lbbt'l::, , 
\'IUU\'I'l1U1lfnl1l1i:h1U\llU tlli1J1tJ1~11 l11l1Ul\llU~ltJnt'l1\l 

~1U1l1q!bWull (llUbtl\l:iju'VI1J1'V11UOlw:rnl'j~l'lm'j\llU~ltJnt'll\l 

Lbt'l:::ij~1U1uOl'j'Yh1lf\llU(,/lb~'1 '1i\l'VItl\ll1&'itl bl'l'1l1'V1tJ 4 1lf 

~11~l1~1tJ~tl\lnl'jU~l11'j~l'lnl'j~tl nl'j1~'VI-r~tJln'jtl~1\l:ij 

tJ'j::~'VIlil11~ bbt'l::~1'l1lf~U~1'Y11\llU~1~nUtl~1\l\'ltll'ltJ'j::\'I1U 

nt'l~bn~tJ1 bvitl1lfm'jt'l1(llCltJ'j::\'I\ll'1~n1l1uI'l11 (llCltll'l'lum'j, , 
U~l11'jl1~tl Ol'j~I'lnWoil bDwiitl\l b~tJU~'11 ntJ'j::\'Ium'jcl~i1 tJ 

'lJ 

~U~l11'j'l::~tl\l1 b~'jl::'I1~\l\'ll bl1(llbbCl::1Em'jbbn1~ '1i\l~tl\l1 'ii
'lJ , 

~ 11~~'YI1\l1'1l1 m 'j bb t'l::tJ'j:: \'IUOl'jcl~1~'11'jrul~1~ nu 4 LbCl:: 
'lJ 

'11 nNt'l0l'jl~tJ~U11 U~t'llm'j::~Ul11l1Ul\llU~ltJnt'l1\l LbCl::, 
'j::~U~tJiJu1i\llu1:lJb~tJ1Mum'j~ntlm~b~~b~~~hum'j'Y11ClltJ 

b-ffmbCl::'Y111lftJ'jll'l'llm-fftl ~tltJCl:: 44,0 bbCl:: 37,7 (lll~~l~U 

(llCltll'l'lUml~~liilunl'j'Y11t'lltJb~mbt'l::'Y111lftJ'j11'l'llnb~tl1u 
'lJ 

Ul\ll11~tl(lltlUCln~tl\lUtltJ~ln ~U~l11'j~1'j~\lb\'l~~1lfu~Clln'j 
'lJ 'lJ , 

\llU~l tJnt'l1\l1~-ru m'j~ntlu'j~b~~ b~~~\l'VI(]H5 bbCl::UiJu~~hu 

0l'j'Y11t'lltJb-ffmLCl::'Y111lfu'jll'l'llnL-fftl (llt'ltll'l'lU'j:;UU\llU";lt1 

nt'l1\ltl~1\lmh\'l~tl~\l1Ubbt'l::Utlnl1U1tJ\llUtl~l\lUtltJiJCl:: 1 

~%\l Ll'ltJbUU(;j1u~:ij~11~~UtltJLbCl::\'Im'jClU::~lritlU ~tl 
'lJ 

Iiilum'jtJtl\lnUml~b~tJ\l1um'juiJu~\llU ~hum'j1'iiLbt'l::U11\l 

-rnHlb~~tl\l:ijtltltJmclbbt'l::l\'lI'l'Yl1\lm'jLb~'VI6 m'j'Y11\'1tJtl1b'VI\'lVi, , 
(spore test) 1um'j(ll'j1'1\'1tlUtJ'j::~'VIlil11~~tl\lm'j'Y111lfu'j11'l 

'11nb-fftl m'j~l'lm~1'j\'lmU~~tl\ll1U1tJ";ltJnCll\lbbCl::~1'j~11u 

~nHll'l\llUbMtl1nUl1U1tJ";1tJnCll\l bvitl1lfd'iI'l~11~~ ~11~b~h1'1 
'lJ 'lJ 

(llCltll'l'lU\'Il~l'jClLbClnbU~tJUb~tlU~U'j::\'Ium'jclbbt'l::m'j\'l~l\l 
'lJ 

b~~tl'lhtJ '1i\l~11~5 n&'il111\'1~'j'jClU::\'Il~1'jCl~~Ul bbt'l::Ui'uU'j\l, 
1lf~~u11ii~1t10l'j~ntlm~l1~tlOl'j~~U1LbCl::~U11 U~t'lln'j, 
'j::~Ul11l1U1\llU";ltJnt'l1\l:ij~11~~~lUm'j'Y11Cll tJ b~tl Lbt'l::'Y111lf 

'U 

tJ'jll'l'llm-fftl t'l'1u1l1q!tl~1u'j::~UU1UnCll-.l~tltJCl:; 76,0 'jtl\lCl\l 

~l'j:;~U~\l ~tltlCl:; 16,0 mw-ruUl\l ~tltJCl:; 8,0 bLt'l::'j::~um'j 

~nHl~ln11U~'lIqJl(ll~ ~tltJt'l:; 16,0 LijU~tJ11J1Cl ~tltlt'l:; 72,0 

'1i\l(l11~bbU1'V11\l~~Ul\llUl1U1t1-;}1t1nCll~tl\lm:;'Yi'j1\'11i51'jru\'l~3, 

'j:;U11 l11l1Ull1U1t1\llu";lt1nCll\l~1'jLDu~tll1J1t'l1'1l1'ii •, 
~t'l'lL~'1m'j~nHl'j:;~utJ~qJ'lIl(ll~ IiilUl'V1tJ1l'll\'1(ll1m'jb\ 

, ~ 

V1~lum'jtlm~~lul1U1tJ-;}1t1nt'l1\l ~\lUU NU~'Y11'j~1'j~"li'i-
'lJ 

, ~ 

l11l1Ul\llU~1tJnt'l1\lV1Ll1~1::\'I~~\l'j:;~U~11~~ 
'lJ 

~11~\'Il~1'j Cl1Um'jtJiJu~\llU ~1 tin t'l1\l b,j tl\l'll nl11l1Ul ' 

U'VIU1'VI('/1~'lI1um'j1.11V1~\llU1lf1J'j'j~LtJ1U'j::\'I\ll'1~tl\ltl· ' 

(llt'ltll'l'lUULtJ1J1tJ('/1l1-rUl1U1t1-;}1t1nt'l1\l1U'j::~UtJ'j:;L 'VIA 

~1'j:ijm'ju'j:;dju\'I~'j'jClU:: 1UOl'jUnU~\llU~tl\l1i~t'llnr. 

-;}ltJnCll\l tl~l\lUtltl1JCl:; 1 ~%\l bbCl::1.hJCln1'jtJ'j::dju~ 

~tl~t'l1Unl~~Ul\'1~'j'jClU::~tl\lU~t'lln'j
'lJ , 

VOIClUOllu:1ums:5\5'EJFlSociolLJ 

1, ~1'j:ijnl'jtJ'j:; dju\'I~'j'j ClU:;1U Ol'jUDU~\ll 

1,J~t'llm\llu";lt1nt'll\l~tl\lL'j\l~tJ1Ult'l~\lnl'l~Ul 

2. ~1'j:ijm'jl~tJ 1Ub'ii-.lLU~tJUbV1t1u\'I~'j'jClU:: 1um'j ~

\llU~tl\lU~t'llm\llu";ltJnt'll\lvr\lritlULbt'l::l1~\lm~~Ul\'1~'j'~, 
1unl'jUDU~\llU1uliilU~~1'j~~Ul L'llU ~11~J ­

~11~\'Il~1'jCl1unlwiJu1i\llU 

3, m'j:ijm'jl~tl1u'j:;~uu'j:;b'VIl'l bviml1Nt'lm'jl~U'_ 

U'j:;LtI'lJu1Iiitl~1\lnl1\l~11\lbbt'l:;\'Ilm'jml1~1btJ~tJU • 

(benchmark) 11ii1uh\l~tJ11J1t'l'j::~Ub~tl1nU 

nC1EinssuLJs:mr1 
~ 

~~tlmlmtlUm:;~ru NI'l,vh:: ~~n~:ru~(ll'j 'j1'l1'l'j.1J~: 
'lJ , 

(ll~bl'l'lJ ~,'VI,l1q)\l I'l'j. It'lt'lll1 1,J'lI'jtll'l bbt'l::~.'VI.l1q)\l I'l'j. bV; 

.nn~1\l1'1 ~mrul1lfl'i11J~nm bbU::Ul 1mtlf1I'lLWu~LijU1J'j:;", 
~tlm'jl~tJ LLt'l:;~rutJ~~n~ tiL\'Ill1 tJ'j:;i51U'lJ~'j~l'lu6nt'lr. 

q °1 'U 'U 

tJ'jll'l'llnL-ffmLl1-.lU'j:; b'VI1'l1 'VIti vitlU ill1(ll1'ti1'5 bLUUtJ'i:::, . 
\'I~'j'jClU:;U~l'nm\llu";lt1nt'l1\l(.:lUU~1\l)bbt'l:;(ll'j1'1\'1tlUb~~~., 

mlU~tlU~'j:;~ru 'j1'l.1'l'j,\'I'j'lJl~ ru l1Utl\l~lt1 I'1ru~" , 
L'VIru::\'I(ll vin'jrul(ll'j1'1\'1tlULI'1~tl\l:ijtl NalU1t10l'jL'j\l~ ­
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