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- e purpose of this quasi experimental research was to compare length phototherapy in neonatal and nurses' 

'Ii£S'3ction before and after using the evidence-based nursing care program in neonatal hyperbilirubinemiai---"=- sample consisted of 15 nurses from neonatal ward in Queen Sirikit National Institute of Child Health. The 

struments were the the evidence-based nursing care program in neonatal hyperbilirubinemia for 

~. training plan. using the evidence-based nursing care neonatal hyperbilirubinemia for phototherapy 

~:O( and monitoring form using the evidence-based nursing care in neonatal hyperbilirubinemia for 

_- ihriE'I'nh1.l1illml ('lmU1.l('l'JJtl1~L~nuYi\l'JJ1~lJ""1'l1W. , 
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phototherapy. Research data was obtained by length of phototherapy in neonatal report and nurses' job satisf 

questionnaires. The questionnaires were tested for content validity and reliability. The cronbach's alpha coefficient 

.84. The data were analyzed by percentage, mean, standard deviation and t-test 

The major findings were as follow: 

1. Length of phototherapy in neonatal after using the evidence-based nursing care program in
 

hyperbilirubinemia (X = 37.10) was significantly less than before (X = 45.24 ), at the level .05
 

2. The mean score nurses' job satisfaction of group using the evidence-based nursing care program in n
 

hyperbtlirubinemia for phototherapy (X = 3.53) was significantly higher than before experiment (X = 4.22), at
 

lever .05
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F1JlUIOUUlllet:F1JlU8lF1C\JUOQ (I][J¥'1runl~bb('l::;¥'111~~~¥'il'lJ[J\lU~m'l~"I::;1~~u N1I1EJ'VI1';­
" 'lJ 

ml::;(l]lb'VI~[J\l (Hyperbilirubinemia) bu'Uml::;~~U1~ bn~1J1\l'll EJiJ¥'111~ b~EJ\l1 'Unl'l bn~ml::;bb'VI'ln'ii[)'U'lJrud~_ 

mn~6'I~'lJ[J\l'Vl1'lmb'lmn~ ~\liE~Hin'Ubb~~'VI('llEJ1'Uil"l"lu'U~[J - ';iJml::;(l]lb'V1~, , ~m~l ~\lb'VI~ld'l'h1li"l"1'U1'U1'U'U[J'Umn~'U'I'h1lim'l::;\l 
, ,~ 

m'l~m~1~lEJm'l6'l[J\l1vJ (Phototherapy) b~'l1::;biJ'UiEVi1~N('l~ ~EJ11J1('lViiJmn[J~bb~lb-w~mnii'U~lEJ ~EJ11J1('lbn~¥'111~ :mU'lbbnJ~ 
'lJ 

1'Unl'l('l~'l::;~UU~'lU'U U('l[J~.nEJ G'I::;~ln bb('l::;'l1\'n1~bb~\l' b'VIi1[JEJ~11'Um'luDu&i\l1'U iJ b1('l11'Um'l'WtllJ'Ul~rumvil':' _ • _ Vl\l~[JM'U\ll' 
'lJ 

m'l6'l[J\l1vJ~m~f1[m::;(l]l b'VI~[J\l1'U'VI1'lmb'lmn~~iJu'l::;~'VIBm~ ij[JEJ('l\l bn~ilru'Vl1~~'W'Ui'jm~nUN~l~\ll'U bb('l::;1J1\l¥'11.J:: - "'I1'.5'V1~njl'UboB~ 
~ 'lJ 

bb('l::;U'l::;~'VIBN('l"l::;'lhEJ 1li 'l::;EJ::;b1('ll'U[J'U1'U h\l~EJ11J1('l('l~('l\l2 1ij~ ~[J\lnl'l[J[Jn"lln'VItilEJ\l1'U~liJ1[JnlG'1 6'I[J~¥'1~[J\lnu~, ~\I~1Mu~m~' 

nl'l6'l[J\l1vJ~m~n[m::;(l]lb'V1~[J\l1'U'VI1'lmb'lnbn~~iJU'l::;~'VIBm~ bl1'U'lJ[J\l Swansburg and Swansburg6 ~n~111lb~[J~H1t 
o d ~ d .....I

bb('l::;U'l::;~'VIBN('l"l::;'lhEJ 1li'l::;EJ::;b1('ll'U[J'U1'U1'l\l~EJ11J1('l('l~('l\l2 6'll~1'l~'VI1\l1'U1?11~'VII?1'Ub[J\l~\l'VI1\l b'U[J\l"llnm'l::;\ll'U'VIb ., 
"IlnG'l~&i'lJ[J\lh\l~EJ11J1('l6'l\l'lJ('l1'U¥'1~'U'VI~ U\lUU'l::;mru 2544­ ~'Ubb('l::;¥'111~iu'ii[J'U"Iln\l1'U ~'U '1 '1'11 1li~EJ11J1('l1~6'll:' 

2547 1~EJ~uiJ'VI1'lmb'lmn~(l]lb'VI~[J\lb~~mn~'U1'Ubb(l]('l::;U~[J vll\ll'U1libn~~runl~1~ vll1li~CJ.!b~EJml~bu'U(l]lb[J\l vll 
e 

~[JEJ('l::; 25.5, 40.1, 53.9 bb('l::; 67.4 1?11~~1~U bb('l::;"Iln6'l~&i'VI[J ¥'111~1~Vl\l~[J1"11'U\l1'Ubb('l::;vll1lieJl?1'llnl'l('ll[J[Jn'lJ[J\l~t - ­

NlhEJ'VI1'ln bb'In bn ~ 'lJ[)\lG'l cnu'U 6'I'lJm~b~n bbli\l'ln&i~'VI1'lloBi1 mn~'U ~\l"l"lb1J'U~[J\l:nnl'l6'l\lb6'l~~bb('l::;mrU6'I'U'U1li~tr_,'lJ , 

(2551) U\lUU'l::;mru 2548-2550 ~U11'V11'lnbb'lmn~~b'ih~1 i'll1'11~iJ¥'111~~&n -W\l~[J1"11'UmJvil\l1'Ub~~~ln~'U bvim-' 
'lJ 

'fuu~m'l-.j"'Ul'U 1,012 ¥'1'U 989 ¥'1'U bb('l::; 945 ¥'1'U iJilq)'VI1"11n bn~¥'111~~&nm¥'1nJ1h "Iln¥'111~6'1'1 b~"I'lJ[J\l\ll'UeJ'U"I::;6'l" 
'lJ 'lJ 

[m::;(l]lb'V1~[J\l-.j"'Ul'Umn~\l 264, 430 bb('l::; 282 ¥'1'U1?11~~1~U bn~¥'111~-W\l~[J hbb('l::;¥'111~~'U¥'1\l1'U\l1'U'lJ[J\lI?1'Umn~\"­

~~bU'U~[JEJ('l::; 26.1, 43.5 bb('l::; 29.9 'lJ[J\l'Vl1'lnbb'lmn~~\l'VI~~ il"l~u'U'Vln 1'l\l~EJ11J1('l1~ b~\l bl1'Uml~~l~DJ1'Um'lG'l~l\l~1'­

~\lil"l"lU'U(l]1-€1~N('l\l1'Unl'V1'U~, 111lii1-.j"'Ul'U1'U'U[J'U'lJ[J\l'Vl1'ln ~[J1"11'U\l1'U1~EJ:nnl'l6'l1.TuG'I'U'U 1li~EJ11J1('l'VImbN'Um11'V1R<,, 
bb'lmn~(l]lb'V1~[J\l 3 1'U bb(l]n~U~u11-.j'1'Ul'U1'U'U[J'UbQ~EJ'lJ[J\l boB\lu'l::;~nHm1'ii1'Unl'l'WtllJ'Ul nl'lUDu&i nl'l~EJ11J1('lb~JI 

'VI1'lmb'lmn~~iJ[m::;(l]lb'VI~[J\lb'l'hnu 7.6 1'U3 ~lnn11(l]1-€ ¥'1runl~nl'l~EJ11J1('l~ln~\l~'U bn~u'l::;~'VIBN('l'lJ[J\l'VI[JNlI,;:. 
, 'lJ 

1~N('l\l1'U~nl'V1'U~11 ~\l-.j'1'Ul'U1'U'U[J'UbtJ'U(l]1-€1~boB\lN('l~~£(l]1 m'l~N1I1EJG'I'lJm~~~'U -.j"'Ul'U1'U'U[J'U1'U1'l\l~EJ11J1('l('l~('l"
'lJ , 

'VIif\l~ti\lu[)n~\lu'l::;~'VIBm~ bb('l::;¥'1rum~1'Umw~m'l~EJ11J1('l4 "Iln¥'111~~1~q)'iil\l~'U~i~EJ~\l6'l'U1"I'WtllJ'Ul1u'lbbn-U , 
~\l Jeffrey and Anton/ n~1111'V11'lmb'lmn~~iJml::;(l]lb'V1~[J\l 1'ii'VI~njl'U boB\lU'l::;~m~1'Um'l~bb('l'VI1'ln bb'In bn~~:nml::;(l]1~ 

~1MUnl'l~n'I~1~lEJnl'l6'l[J\l1 "I"1'Ul'U1'U 6'l[J\l1vJ ~~w~m~1~lEJm'l6'l[J\l1vJ1~EJ1JJrulm'l"llmb'Ul~~n1"1'LvJ(l]1-€1~~[J 
'lJ 

-.- bbN'Unl'l[J1JJ:l­~\l'VI[) NlI1 EJ"I"l bu'U(lj[J\lHi'lU bbUU nl'l~ bb('l~n'I~l~EJ11J1('l~iJ ~l'Ub'1l\lU'l::;~nH'lJ[J\l Stetler» ~1'WtllJ'UlbtJ'Ubb'Ul'V11\lUD~' 
'lJ 'lJ 'lJ 

A .. ~ A

¥'1runl~ G'll~1'l~6'l\lN('l1liNlilEJiJG'I'lJnl~~~'U ~ bb('l'Vl1'ln bb'In bn~ b~[J~tllJ'Ulbb'Ul'V11\lnl'l~bb('l'Vl1'ln bb 'In w _ :tn11G'11'l::;~1'ii1'U 
, 'lJ , 'lJ 'lJ 

".1'r1bn~¥'111~~W__Ir'ilq)'VI11'U m'lUDu&i\ll'U'lJ[J\l~ EJl1J1('li'lll'11~'VI[J ~1I1EJ'VI1Jn ml::;(l]lb'VI~[J\l~~~u~m~1~lEJnl'l6'l[J\l1vJ~1~nUnl'lnl'n~ ·

-' 
'lJ 

bb'lmn~ 6'lmU'U6'I'lJm~b~nbbli\l'll1&i~'VI1'lloBi1 ~[J -.j"'Ul'UN1I1EJ bbuuv11ml!'lJ[J\l Knowles9 ~\l bU'Ubb'Ul'V11\l~"I::;1l11uHih. ~ _ l'i~bb('l'VI1'lnbb'l 
'lJ, 'lJ 

~, 
~vJ ~\lNi~EJ'W~'VIl'ln bb'l n bn ~Vim~UU~nl'liJ-.j','U l'U~l nii'U bb('l::;iJ¥'111~¥'11~'VI1\l uDu&inl'l~EJ1Ul('l~:nU'l::;~'VIBnl~ bvi[J('l~-.j'l'Ul'Ul'U6'l[J\l 'lJ 
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'vooms5,)C! 
Irogram in - ,m£J1JLi1£J1J~1'Ul'Ul'U~v\l1vJ'lJv\l'V11'lmL'lmn(;)riv'U 

. J i'.51tl'l LLm)Jm'l1'.5'Vl~n~1'UL-n\lth~~m~1'Unl'l(;) LLlil..	 '" 
program in n . ~-~ijml~CIllL'Vl~v\li11~-r1J'rm~1~i1£Jnl'l~v\l1vJ 

; £J1JLi1£J1J1"111)JoW\l'l'lv1~l'U\ll'U'lJv\l'l'l£Jl1Jllili"lllii'l'l 

1'l1i1tJ'l LLn'l)Jnl'll'.5'Vl~n:ll'UL-n\ll.l'l::;~mrtUnl'l 

~. ~mn(;)~~[m~CIllL'Vl~v\li11~'fu-rm~1~1£Jm'llil'v\l1vJ 

Professional Nurse: 

_ ."lS5,)CJ 

'I::;1~1'1J	 ~lh[J'vITF ~-:';lU1U~v\l1 vJ'1Jv\l'Vmn LL'ln Ln(;)~~ml::;CIll L'Vli'iv\l 
'" 

::;LL'V1'ln'iiv'U'lJru~t_ ­ . ~Hi1tJ'lLLm)Jnl'll 'ii'Vl~n~l'U L-n\ltJ'l::;~m~1 'Unl'l(;)LLlil..	 '" 
n~'U vhll1m'l~\I ~..yujml::;CIllL 'Vl~v\li11~'fu1'm~1~1£Jnl'l~v\l1 vJ ~(;)lil\l 

'I'I£Jl1Jl~Ln(;)1"111 --; ImtJ'lLLn'l)J 

- ~ l'l'lv1~l'U\l1'U'1Jv\l'l'l£J11Jllili'1l1ii'l'l m£J'Vl~nl'll'ii 

- i 1-E.,.,~n~l'U L'il\ltJ'l~~mrt'Unl'l(;)LLlil'Vmn LL'In Ln(;)v1~..	 '" 
AwYfl~-r1J1'm~1~1£Jm'l~v\l1 vJ t'I\lw:hriv'Unl'll'ii 

'" 

1\I~lnm'l::;\ll'Uv1L.i· 

-R'),)CJ11l1'1'1£J1U1~hjt'll~
 

l1mU'UCIllLV\I 'V11 • -~'f\~\llfLU'UnT)i~£J~\I'Vl(;)lilV\l (Quasi-experimental
 

Inl'llillvvn'lJv\l'l'l_ . :-:!Sign) ~LL1J1Jm'li~ULL1J1Jn~)JL~£Jl1(;)riv'ULLlil::;'I1~\I
 

lil::; t'I't!1Jt'I'U'U1l1'1'1 - e one group pretest posttest design)
 
q. ,~ 

'Ub~)J)Jln~'U LoW 'l ~v 'I'IU11Jllili"lllii'l'lvltJ5u~\ll'U1'U'I1v~U1U 

j~'lJv\l\ll'Uer'U~ ::;~" mu'Ut'I'1Jm'l'lL~nbL'l'i\l"lll~)J'I11'll-ni! 

q 

~,mh\l LU'U'I'IU1U1lili"lllii'l'lv1tJDU~\ll'U'I1v~U1U 

t'lmu'U"l''lJm'l'lL~nLL'l'i\l''lll~)J'Vll'll'ili! vll"11'l 
~ 

--'ML~mL'l'i\l"ll1~)J'I11'l1'ili1 -n'U 10 ('V11'lnl"1~v(;)I"1'l1J 

U~nl'l'l'l£J1U1lilLvj~ Li'ivnn~)Jtihmh\lLL1J1JLU'l'll::;L~l::;~\I (Purposive 

a'VlB~~'lJv\l'l1v~Ul~ ,1\J 15 1"1'U (1JI1'll\1vl1) 
'" 

u1'l\l'l'lUl1Jllillil(;)lil\l 

- -:.~ d51u ms5,)CJ'U1~'W(IlJ'Ul1tJ'lbbm'" 

,L'lmn(;)i1~ml::;CIl1 ,--m-uij 3 ~1'U l.l'l::;nv1J~lU 

-3!uvvll-E1'Unl'l'Vl(;)lilv\l th::;nv1J~lUm~lnLL'Ul~(;)nl'l1' . ~ 

~Unl'lv1J'l)J ij~1'U1U 2 "ll(;) i1~1~£J~(;)'V11~'UILU'U LL'Ul'V11\1tJ5~1. 

q '" 

n'l(;)LL~'Vll'lmL'lm& -- ...... -~J'11m~v11-ii1um'lv1J'l)J'I'IU1U1lill"lllii'l'lvlLijun~)J 

q

'" 
•• F .'i'ui(;)1"111)J~1"111)JL'ihhL~Uln1JnT)1'ii'Vl~njl'UL'il\ll1vJ~1)Jn1Jnl'lnl1t~_ 

"IilLLlil'VmnLL'lmn(;)vlijml:;CIllL'I1~v\li11M1J1'm~11'V11\l~~::;1111tJl-E1, '" 
-i!\l~i~U'W(IlJ'Ul~'U 1(;)ul'iibb'Ul~(;)'1Jv\l StetlerB

~lil(;)~1'Ul'Ul'U~v\l1 '" 
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~1:lJn1Jm'lL;£J'U1'lJv\l~'VlCl!'1Jv\l Knowles9 LL~~~lnnl'l~m~l 

'" '" 
!Ill'll Lvnt'll'l 11'lt'll'lLLlil::;\ll'Ui~uv1L~Ul'ilv\l1(;)u~1'Um'l1Jl'l1~ 

t'lv1J1"111)J1JI'l\llJll)JLlfv'l11~ln~'V1'l\ll"1rulf1ij~1'U1'U5 1"1'U 
'" q q 

1.2 LI"1~v\lijvvll-ii1'Um'lr11n1Jm'l'VI(;)lilv\l?iv LL1J1Jr11n1J 

m'l'VI(;) lilv\l bU'U Lvnt'll'lvl ~1~Ut'l11\1~'U1-ii~1'Vl-r1J~(;)uuYinnl'l 

~lLU'Unl'llJll)J~jjVLLU1'V11\1m'ltJ5u~m'l'l'l£J1U1lil'Vll'lnLL'lnLn(;)vl 

jjml::;CIllL'11i'iv\lYil~1'1J-rm~1~1£Jm'l~v\l1vJ1(;)[Jf11'11U(;)Lnru'YI1l1 

n ~)J'VI(;) lilv\lUlv\l ~1'Unl'ltJ5uVi1"1'l1J'YJni'U1JI v'U ~\l1i vil1~tJ5u~ 

1JI1)J~jjv bL'U 1'V11\1m'ltJ5u~ m'l'l'lUl1Jllil'VI1'ln bL'In Ln(;).y]ij[m~CIll 

b'l1i'iv\li11~'fu-rm~1~lUm'l~v\l1vJ 

2. Lr1~v\ljjvvll'iil'Un1'lLn1J'll1J'll)J'ilv)Jlil tJ'l:;nv1J~lU 

'" 
LL1J1Ju'UYin~1'Ul'Ul'U~v\l1 vJLblil~ bb1J1Jt'lv1Jm)Jr111)JoW\I'I'Ivh l'U 

\ll'U'lJv\l'l'lUl1Jllill'lllii'l'l i1\1bu'U'ilvfllm)Jl'Um'l1(;)r111)JoW\I'I'Ivh 

'lJv\l'l'lU1U1lill'lllii'l'llJll)JLL'Ul~(;)'lJv\l Robbins (2001) '1111'\1 

tr)JtJ'l::;a'VIiLLf)~vJl'lJv\lI"1'lVU1J1r1 (Cronbach's alpha 

coefficient) 1~l'ilr111)JLvl£J\I'1Jv\lLL1J1Jt'lv1Jm)Jr111)JoW\I'I'IvLvlu 

\ll'U'lJv\l'l'lU1U1lili'lllii'l'lL'V\1n1J .84 

vUCloumscillOUnlsnOElOO 

1. i'UL~~v~m'm~fU)\l ~i~UblJl~U)JLr1~v\ljjv~l-ii1'Um'l 

'" 
'VI(;)lilv\lbLlil~m'lLn1J'll1J'll)J'ilv)Jlil LL~l~lLu'Um'l~(;)\JlvtJ'l~t'll'U 

'" 
I ,Q,; ..,j 0 Q..... c;:,	 'V 

\ll'U'I1'U1£J\ll'U'lJv\ln~)JlJI1v£J1\1L'I'Iv'lJv'Vllm'l1~£JLLlil~Ln1J'lJv)J~ 

q	 '" 

m'll~u i1\11~-r1Jm'l~~1'lrulv'U3J~~lnr1ru::;n'l'l)J~~1'lrulm'l 

q 

~m~nl~ul'U)J'U~u '1Jv\lt'lcnu'Ut'I'1Jm'l'lL~nLL'l'i\l'lll~)J'I11'll'ili1 

q q 

'I1~\I~l mr'U~l Lu'Um'lLn1J'll1J'll)J'ilv)Jlil riv'U~lU1'Ul'U~v\l1vJ 
'" 

LLlil~r111)JoW\I'I'Iv h l'U\ll'U'lJv\l'l'lU1U1lill'lllii'l'lriv'Um'l'VI(;)lilv\l 

(Pre-test) 
~ 

2. i'U~hLu'Um'm~tilO\l ~i~U~lLU'Unl'l'VI(;)lilv\ln1Jn~)J 

'"	 q 

'VI(;)lilv\lLUU 3 'l::;U::; ~v 

"a':::v:::Yi 1 n1"i1'tifl11m LiJ'Um'l1l1r111)J1r111)JL'illhL~£J1.. '" 
n1JLdv'l11 tJ'l~nv1J~lU m'l1l1r111)J1r111)JL'ihh~l'ULlfv'l11 

'" 
L~[J1n1J m1~CIl1L'11~v\l1'U'VI1'lmL'lmn(;) LL'U1'V11\1m'l-rn~1~1£J 

nl'l~v\l1 vJ n'l::;1Jl'Um'll'ii'l1~n:ll'UL'il\ltJ'l::;~n~.ff'UlJIEl'ULLlil::; 

n'l::;1J1'Um'll'ii'l1~njl'UL'il\ltJ'l::;~nlrl'Um'ltJDu~m'l'l'lU1U1lil 

bLlil::; m::;1J1'U nl'l'W(IlJ'U1 Lb 'U1'V11\1 m'ltJDu~ m'l'l'l Ul1J1lil'Vl1'ln 

Lb'lmn(;)v1~!m::;CIl1L'I1i'ivvi11~'fulEm'l1J'l'lulU viitJ'llU m'l'l::;(;))J 

t'I)Jv\l LLlil~lil\lijvtJlJu~l'Um'l ~1J~'U'I1~n:ll'U l'iiL1~l 1 l'U 

~1'U1'U 8 -51~\I 

'l:::vdi 2 nWW~U1UU1m\lnlTI.1liu~nWWVlmtil 

Lu'UmTIl11"111)J1r111)JL'illh 1'U'l::; u::;v1 1 )Jl'W(IlJ'Ul LL'Ul'Vi1\lm'l 
'" 

tJDu(/\m'l'l'lUl1J1lil'Vl1'lnLL'lnbn(;)vl~!m::;CIl1b'Vli'iV\li11(ii-r1J1'n~1 

'l1C::::::I1C:\i\lU11 n:::lnrY'lC::I In R7 



Dn 10 auun 2 Lls:,hloou nsnOlflU - SU::llflU 2552 

ailEJnl'i~fl\l1v.J "Ilnnl'ia1J~U'YI~n~luL-B\ll.h:;~n~~\l'YI'-J1?l22 

L~fl\l i\l~I?lLWflm'YIWtl 13 L~tl\l i\l1unl'i~m~nl~EJYI~\lUlai 

'Yhnl'ru'i:;dJuYlcul'i1'1Jfl\l'YI~n~luLtB\ltl'i:;~n~'JJtl\l The National, .. 
Health and Medical Research Council" ~l'-Jn1J'YI~nnl'i 

'W"Il'iCU1Y111'-Jt'l1'-J1'iCl1Unl'ith1uHi(IJ1'-JLLUlfil?l'JJtl\l Polit et 

al. '2 ~1'-JailEJL~fl1'111~'YI~njlu.yjt'l1'-J1'iCl'I.h1t11'1i1~"I~\l~L'YI'-J1:; 

t'l'-J1unwJl'-J11'1in1J1J~1JVI'JJtl\l'YItlNihEJvmnLL'imnl?lt'lCllUU 
qj 

~'JJJl1'WL~nLL'l"\l'1jltil'-J'YI1'ilW1I?lEJ'YI~njluL-B\lU'i:;~n';~\l'YI'-J1?l1ai 

~lUnl'i(IJ'il"lt'lfl1J"Iln~'-J1'iLL'WVl1J ~ L:nEJ1'1jl qJ nl'i~ LLt'lVl1'in LL'in 

Lnl?l LL~1t11'-J1~(JlJU11aiLLU1Vll\l1Unl'i~LU'lVll'inLL'imnl?l.yj~!l11:; 

~l L'YI~ fl\lV'il ~-r1J-r mnail EJ nl'i ~fl\l1v.J"Il n'YI~ njlU LtB\lU'i:;~n~ 

U'i:;ntl1Jailti LLU1Vll\lnl'iI?lLLi'lL~fl1Jtl\lnU[m:;L~EJ\ll?itlnl'i1~11J 
qj 

5U(IJ'ilEJ"Ilnnl1:;U~'iuu1ULWtll?lt'l\lnl1:;L~EJ\ll?itlnl1:;1~11JU'-J 
qj qj 

'YI~flt'l1'itil1~L-WEJ\l'Wtl'JJCU:;~fl\l1v.Jnl'i1'11nl'i'WEJ11J1i'lUI?l1'-J1'i1?l1 

.yj~Ylll'-Jl(IJnn\lli'lJl11:; L~1JillmLi'l:; nl'i1m~1.yj1J(IJ'i1ai11J LLi'l:;, 
nl'iL(IJ~EJ'-JVll'in-oJl'YI'l11EJn~1Jlhu 1'1iLli'l1 1 1U -oJ1U1U 8 -Ell'-J\l 

?:~di 3 ~~fYm'j!l11J1ilmmmfl!1'Ul~~ 

1'l.lQal'lJnl'HU~~" dJUnl'iU1LLU1Vl1\lnl'iUijUtilnl'i'Wtll1J1i'l 

I?lLLi'lVl1'inLL'inLnl?l.yj~Jl11:;~lL'YIWfl\lVilai11J1m~nailEJnl'i~fl\l1v.J 
'iJ 

.yj~(JlJU1~U1U'i:;EJ:;.yj 2 1t1t1ijutil"llnt'lCllUnl'icU"I1\l1U'YIfl~i11EJ 

VI1'inLL'imnI?lLUULli'll 4 trUl?ll'11 Ui'l:;iinl'iu'i:;'1j'-Jnl'i'-J tliiU'ilti, , 
V11JVllU LLi'l:; LLi'ln LU~EJUYlll'-Jfil?l Ll1U L~EJln1J LLUlVl1\l nl'il?l LLi'l 

'iJ 

VI1'inLL'imnl?l.yj~Jl11:;~lL'YI~fl\lVil~11Jnl'i-rm~nailEJnl'i~tl\l1v.J 

(lJi'ltll?l"lUlln1'JJi:lqJ'YI1.yjlnl?l~Ufl~1\lUflEJtrtlI?l1'11i'l:; 1-2 YI~\l1 i'l:; 

2 -Ell'-J\l 

3. i'l.lLnm1l.J·n3J~£l3Jil 'YI~\lLt'l~"I~Unl'iVlI?l~tl\l~l~EJ 
'iJ 'iJ 

vllLUUnl'i ~\lU 

1. Ln1J'i1mwiJt
'iJ 

l'-J~-.;J1U1U1U~tl\l1v.J "Iln'ilfl'-Ji'lt'lo
qj 

til1U'YIfl 

~£l3Jili111.J 

tl1~ (5(= 36.9. S.D.= 6.21) 

21-30 iJ 
31-40 iJ 
41-50 iJ 

lllDnl'i~n~lt'l\lt'l1?l , 'iJ , 

tl1C)JC)Jl(IJ~'YI~mViEJ1Jl'Y11 

U1C)JC)Jl1V1 

~i11EJVI1'iml'imnl?l t'lCllUUt'l'JJJl1'WL~nm·i\l'1jltil'-J'YI1'i1*
'iJ , 

'Yhnl'i~1J1'i (Matched pair) 1itl'-Ji'l-oJltilU1U~tl\l1v.J'JJtl 
'iJ qj 

lnl?l.yj~Jl11:;~1L'YI~tl\lV'ilai11J nl'i~tl\l1v.JnflUnl'i1'1i1t1'iLLnr" 

~n~CU:;YI~lt1Y1~\lnU ~lEJ~lUU'i tllEJ, Jl'YIUmLi'l:;l'hL~ 

ntlu~tl\l1v.J'JJtl\lVl1'in1ai~'YI'-J1?l 30 I'i 
'iJ 

2. lnml1J'il'-J1itl'-Ji'lYlll'-JVl\l'Wtlh1U\llU'JJtl\lWL' _ 
qj 

l'1jl:n'W 'YI~\l"llnnl'i 1'1iLlU1Vl1\lnl'itli)util"llnnl'i1'1i'VI~nr 

U'i:;~n,;1Unl'il?l LLi'lVl1'inLL'in Lnl?lvi~Jl11:;~lL'YIWtl\l1ai1 
'iJ 

ai1EJnl'i~tl\l1v.J 11?lEJ1linl'i'-J~ltl~1\l(IJtl1J Ll1J1Jt'lfl1J Cll'-J, 
Yl11'-JVl\l'Wfl1"11U\llU'JJfl\l'WEJ11Jl~l'1jl1M 

nlS51F1Sl:rWOLJCl 

Nl~EJ'Yhnl'il Ll'm:;'I1'iltl'-Ji'llI?lEJ1-Elu'iLLn'i'-Jth~,,';'_ 
'iJ 'iJ ­

I'illil~EJ ~lUl~EJ\ll1JU'-Jl(IJ'i~lU 

UEJ~l~C)JVll\lt'lOtil.yj .05 

WClnls5DtJ 

1. <SlU1U1U~tl\l1v.J'JJtl\lVl1'inLL'imnl?l'YI~\l1'1i1l.hLlfi ._ 

1-E'YI ~n~ lU L-B\ltl'i:;~n,;1Unl'i~(JlJU 1 LlU1V11\l nl'il?l LLi'lVi 
.. 'iJ 

bnl?l.yj~Jl11:;~ll'VI~tl\lvi1~11J1n~1~lEJnl'i~fl\l1 v.J (x=:­
-E11'-J\l) UflEJn11nflu1'1i1u'iLLn'i'-J (5<=45.24 -E11'-J\l) m: 

(I .... ""'......... 4:lII

t'llY1qJVll\lt'lCl(IJ'i:;I?l1J .05 ((lJl'il\lVl 2) 

2. YI:; LLUU Lil~EJ'JJtl\lYl11'-JVl\l'Wtl 1"11U\llU'JJtl\l'f !. 

1'1jl'1i'W'YI~\l1'1i1l.hlLn'i'-Jnl'i1-E'YI~n~luL-B\lU'i:;~n,;1un , 

LLU1V11\lnl'il?lbli'lVll'inLL'imnl?lvi~Jl11:;~lL'YI~tl\lVilaiW-r _­
qj 

nl'i~tl\l1v.J (5<=3.53) t'l\ln11nflu1'1i1u'iLLn'i'-J (5(=4.22) iJ 
qj 

~l~qJVI1\lt'lOtil .05 ((lJl'il\lvi 3) 

n~ml(;ltilW 

tm1'U (f1ou) 

3 2C'" 

7 4C 
5 

14 

1 

U'i:;t'l1Jnl'icUnl'i'WEJ11Jli'l~i11EJVll'iml'imnl?l (5<= 13.73. S.D.= 5.71) 

0-10 iJ 5 

11-20 iJ 7 45.­
21-30 iJ 3 2L 

1ous£l,,1, 

-:;.~.~1iY1afl!lOU 

--~:--1:~,ith1yi"1Wfuil 

- :, ~v.J'JJfl\lVl1'ir 

.--~.- _ .l.h:;~n,;1un" 

.EJnl'i~fl\l1v.J1 

-~~ .05 ((lJl~ 

nl'iui)utiln 

-.--~~~~ ii\l1ai'-Jl"11 

-. 1-Jbl(IJnI?i1\l1 

'VI~n~luL-B· 

, il'YI11JVll'ir 

_---~~, : oto lli'l:;~1?l1 

...-----:~:;jiJ\l1v.JbL1J1J ( 

~ "Ji'l1li<SlU11 

_ • v ';~J11'1i~\lll 

:~ :il.JLl1J1J1'Y1~ 

- llI~CU!l1'W'-J1 

- ""7WW\l'W£lh1'\. 
....-..:;;; ....,;;.y r:IJJn1'i1iY1a, 

"_L-~~L'YIiii£l"iI1~ 

68 :JlsalSWtllUlanmsun 



mri\l'1ll&i)J'YlTniC 

nl1'Ut'itl\l1vJ'1Jtl\l'Yl 

ntl'U nTJ1oth.hibbn1:. • 

Itlh 1'U\lTU'1Jtl\lW... 

u1i~lnn1~1'.5'Yl~nr­

nl::;~"lb'Yl~tl\l1~'h.­

~ 

1'.51u~bbn'J)J,hi~';"_ 

,'U1V11\1 md"~ bb~Vll:­

1vnld"t'itl\l1vJ (X=7­

45.24 -B'11)J\l) tl' 

Itlh 1'U\ll'U'1Jtl\lVll' _ 

Ibll\lUd"::;~n~'Um--­

~lL'Yl~tl\lVil~1uf~­

bbn'J)J (5<=4.22) mr 

~ (N=15) 

n~:Iffl\il~W• 
[I'luj 

20.: 

46.­

33.~ 

93j 

6.­

33.': 

46":­

201: 
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VUbViVurilbu~v'h'U1'Ul'U t'itl\l1vJ'1Jtl\lvmn bb'm bnVlntl'U bb~::;'Yl~\lnTJ 1oth.hi bbn'J)J (N=30) 

riw1i'hJ~bbn~ 'Yl~1-ti(tJ~bb~ eft p-value 

Max Min X SD. Max Min X SD. 

79.15 17.10 45.24 17.05 58.40 18.40 37.10 12.09 0.00529 3.04* 

-. =VUbVivurilbu~vrnl)JW\I'Wtl1~ 1'U\ll'U'1Jtl\l'WV1Ul~l'lllil'Wntl'Ubb~::;'Yl~\lnTJVlVI~tl\l (N=15) 

ri£lUn1'm\il~£l\l 'Yla\ln1'm\il~£l\l eft t p-value 

X S.D. "it~1J X S.D. "it~1J 

3.60 0.21 )Jln 4.35 0.42 )Jln 14 -6.76 0.000 

3.52 0.21 )Jln 4.13 0.41 mn 14 -5.12 0.000 

3.49 0.20 l.h'Un~l\1 4.21 0.43 mn 14 -6.19 0.000 

3.53 0.10 )Jln 4.22 0.36 mn 14 -7.50 0.000 

ls5\5"tJ 

- ~:'LIil'Utln1~tlnUd"lV~~md"l~V(Ill)Jl(1lC1Ud"::;Iil\l~nTJ, 

U1'U1uti£l\ll'Wll£l\rrmn bb~mn\ilri£lubb~::;'Yla\ln1~ 1i 
~~1m,anl1Ub£\ltJ~::;~n,nunl~~b~Yl1~mb~nbn\ilii 

• ::;;::J:wW'rI1~Mm~1~1!Jn1~a£l\l1'W ~~md"Am~l'Wu-jl 

.. :.,jtvi'lJtl\lVl1d"mbd"mnVlrn1.J'Yl~\lmd" 1mUd"bbn'J)Jn1d"1'.5 

-----::".'}::;~n~'U n1d"~ bb~Vlld"n bbd"n bnVl~ilrnl::;~l b'Yl~tl\l~ 

-"~~ !Jn1d"t'itl\l1vJ\ltl Vnilntl'Unld"1mUd"bbn'J)J tl~l\1iluv 

_:: .05 ((Illd"l\1~ 2) ~\ldJ'U1u(Ill)JIil)J)J&i~1'Uiitl~.. 
nld"unu&inld"V1bb~Vlld"nbb d"mnVl1~vnld" 1'.5'Yl~n~l'U 

:J " .. 

.•" ~\l1~m~lnnld"VlUVll'U\ll'U1~Vtl ~1\1 btl'Ud"::;UU 

u(IlnlJI1\11 'Unld"ul)u&i'1Jtl\l 1 vJ'1Jtl\lVlld"n~~i'l\l 

-~\1~n:!l'Ubll\lUd"::;~n~'1Jtl\l Payon et al." bbi'l::;
 

=. :l'; ~'Wuilmd"1'.5u'l~tl\lt'itl\l1vJ~ilrh~\lbblil\lmnnil
 

~91Ui bbi'l:::ilnld"~V1bbc-J\l1yJ1l1ril\1~lnVlld"n20
 

-'1'Yl~UVlld"n~1'.5bl'1~tl\lt'itl\l1vJ bbUU LED 'Yl1tl
 

• ::.~to bLi'l:::~~bb~\l1vJ1l1l1l\1~lnVlld"n 30 L'll'U&ib)J(Ild" 

~':':dw1vJbbUU Conventional photo i\l~~nTrul'Yl~n 

__ ~N~1l1~1'Ul'Ul'Ut'itl\l1vJi'l~i'l\l1~ ~\I,r'Unld"Ul'Yl~n 

_ ~nH)Jl1'.5~\ld'J'Unld"u~UUd"\lbb'U1V11\lL~)J IilUUIil'U'U, , 
_~'l"i1JbLUU1'Yl)J~ilud"::;~VlTIrn'W t'i\l~i'l1Yfmd"'WV1Uli'l - " 
~-'1tli~null'Wm(lld"jl'U bb~::;~1'Ul'Ul'Ut'itl\l1vJ~~~\I 

~"\,j£l1v1u\l1U1Jw'Wm1Jl~1'ti1ifwri£lubb~::;'Yl~ 

~1~1i'YIan11Ub~"it~ml1wn~~b~Yll~nbb~n 

- --~ ):~L'Yl~£l~~~iufnMl~1!Jnl~a£l\l1'W ~i'lnld"~nHl 

'WUilI'11l)JW\I'Wtl1~1'U\ll'U'1Jtl\l'W1.J1Uli'l1'lllil'Wn~)JVI~~tl\lnlV, 
'Yl ~\I~l n~1mUd" bLn'J)J md"1'.5'Yl ~njl'U b1l\lUd"::;~n~'Umd"~ bLi'lVl1d" n 

bbd"n bn~~ilrnl::;~l b'Yl~tl\lVil~~u~nHl~lVnld"t'itl\l1vJ Iil\lnil ntl'U 
" 

1'.51Ud"LLnd")J1'U YJn~l'U tl~l\1ilU1.Jt'i'l~'YVll\1Iil~&i~d":::~U .05 

((1l1d"1\l~ 3) i\nu'U1UlJI1)J1il)J)J&i:Ll'Uiitl~ 2 tlTIU1!.J1~il 

Liitl\l~ln1Ud" bLn'J)Jnld"1'.5'Yl~n~l'U b1l\lUd":::~m~1'Unld"~ bL~Vlld"n.. " 
bb d"n bn~~ilml::;~l b'Yl~tl\l~1~~U~nHl~1 vnld"t'itl\l1vJVl1111 

'WV1Uli'lVlld"n bb d"mn~lillmd"C11'.51'11l)J~~iilild"::; 1'Unld"nl'Yl'U~ 

bb'U1Vll\1nld"unu&inld"~bbi'lVl1d"nLLd"nbn~ 'WV1Uli'lVlnl'1'Uilt'il'U 
:J " , 

71)J1'Unld"'WlJlJ'Ull'1rum'Wnld"V1 bb~ 1YfilUd"::; ~VlTIrn'W)Jl n~\I~'U , " 
vh1Yfi'l~rnd"::;\ll'U~~~lbU'U'1Jtl\l'WV1U1i'lVl1d"mbd"mn~bb~::;bnVl 

1'11l)J1~nrnl'1n)J1~b~tlUlbb'U1Vll\1md"1'.5'Yl~n~1'UboV\lUd"::;~n~'U
" " .. 

nld"~bb~Vlld"nbbd"nbn~~ilrnl::;~lb'Yl~tl\lVil~~u~nHl~l1.Jmd"t'itl\l 

1vJbb,hn~~i'l~'W£~~lJltlVlld"mbd"mnVl btl'U1UlJI1)J~~1~c-Ji'l\ll'U 

'1Jtl\l'Yltl Nil1 VVlld"mbd"mn~~rhy'l'U ~11 i\lnld"Ul'Yl~n~l'U b1l\l " .. 
ud"::;~n~lJI1)Jbb'Ul~V1'1Jtl\l Stetler8 m 1'.51'Unld"AnHll'1~\ld 

bU'U md"t'i\l blil~)J bbi'l::; IilUUIil'U'U1l1'W1.J1Uli'lvhnld"l bl'1d"l::;YJbAvlrlU, 
nld"ud"::;~ntii~~\ll'Ul~1.J1'Unld"ul)u&i 1~v1'.5~i'l\ll'Ul~1.J1'Unld" 

ul)U&i~ilI'11l)Jl'1d"tlUI'1~)J 1'111W5~b~'Ubbi'l::;~bb'U:::nld"Ul)u&i 

mn~'U mbu'U'Yl~n~1'U1'Umd"WlJlJ'Ull'1null'Wu~md".. , 1~1.JU1uUd"\I, 
lEmd"ul)u&i1YfbU'U1u1'U bb'U1V11\1b~1.JlrlU~ltl~1\1 ~\I b'Yl~ld~l'U 

t'i\l~~ 1Yfbn~1'11l)JVl\l'Wtl1~1'Unld"Ul)U&i\ll'U Iiltl~l'1~tl\lrlUnld" 

~nHl'1Jtl\lUl'U~(Ild" hl'1'WoVlJI bbi'l::: 1'1 ru::; '6 'WUilnld"Ul)u&inld" 

'W1.J1Ul~l'1~un1~v1'.5'Yl~njl'UboV\lUd"::;~n~lill)Jld"C1i'l~nl1::: 

bbVldn'.5tlU WlJlJUlf'Jnull'Wnld"'WV1U1~ i'l~L 1~11'\.lmd"uB~\ll'\.l 

'W 1.J1Uli'l 'W 1.Jl1J1 i'lilI'111)JW\I'Wtlh lJltl nld"1'.5 bb 'U1 nld"ul)u&i 
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