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ABSTRACT 

Background: Knee pain is a leading cause of functional impairment and decreasing 

quality of life among aged para rubber frumers in Thail and. Promoting self-care in the 

aged workers and increasing role of health care workers in occupational health are 

critical issues in primary care. 

Objective: This study aimed to develop the supportive-eduqative care model as a 

practical model for aged para rubber fa rmers with knee OA. 
Methods: An action research approach was taken effort with the health care workers, 

including 10 community health volunteers and 30 aged para rubber farmers with knee 

osteoarthritis. Three parties on building the healthy public policy (professionals, 

decision makers, and community citizen), namely "Triangle that moves the mountain" 

and the Self-care deficit nursing theory were used as the theoretical foundations. Four 

phases according to the action research cycle: the initial assessment, the development 

of the model, the application of the newly developed model, and the evaluation of 

change were conducted. Data were collected by focus group, personal interview and 

brainstorming and analyzed using content analysis. , 

Results: The supportive-educative care model comprises: (i) educative program for 

the trainers (ii) goal directed and self-care plan on ergonomic management and 

muscle strengthening exercise for the aged individuals (iii) practical tool development 

for home visiting program and (iv) supportive system for the professional 

consultation. 

Conclusion: The practical supportive-educative care model seems to fulfill the care 

needs of aged para rubber farmers with knee OA and enhance their self-care. In 

addition, maximizing care competences of the health volunteers is achieved through 

partnerships of the community parties responding to the primary care. 
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f'lrum~ 1 ,J1 -ii 1vi 8'VllJ18'U~f11'S'1'tJfl1~ -s:;vi'lJU~l.Jfll1'11m-sn,J11i.J-sLLml.Jlii'~ nci111 u1-ir'1 {1~r111l.J(,l 'S~V1-Jm ~'Elf11'S 
, , -.. 'U 

vi ua (,J 'I.JL v~ ci~L'1~l.J m1l.J ~ u m-s,J n,.j'~ LL a :;'1-J'U '1, J'I.Jfl11l.J mm -sn 1 um-svi LL a (,J'I.JL'EJ~i1V1fo CJ'1~v18'tJv L-111 L~e:i l.J 
'U 'U ~ '1 'U 'U 'U , 

-~,J-s:;n e)'lJe)1'tl~ f)~ vi81~~ 1'S1 't.Je)f) '11f1i1'Vl'\.J18~1'1.J'S:;\i)'lJ'I.J L8'U18~1't.J'1'Ufl1~ 1vi8 L0~1~i1-J f1~1'1.J'VI ~ n,J-s:; nu 
' 

'°~"m~LL t-1~'1J1~ ('1U'1'1J .) m-si1m-s'1U'UG'l't.J'I.J 1 ~ Lnvim-s~~'I.J1f1fl 1n m-svi1~1u11l.Jnm:;V111~vil.J'1'VIL 1'1Jf'l1'1(,11 
' ' 
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"~ r 1vl b~ m-ii el.:J 1 u~u~ bb'1::rn.:ir1 m 1tJ n mel.:i~1u Ylel.:J~'Ub ~ el~{1.:ir111l.l b 'LJl.l bb ~.:i 1 u rn1 ~ bb'1~'!J m~ v11uel 1~1 el 
" ' 

"llt1i1V11\J~~.:iel1t1mil.li1 (flum11ru, 2558) 
'\J '\J , , • 

'j:;:'I.J'I.J fl1i~bb'1~'!Jfl1~i1V1fo~~.:Jel1~ L 1rl btelr.:iflzjl.Ji1~1 b\J'Uiel.:J~~'U11 idi~fl'11nm.!'U~'4'Ufl11~bb'1 

au1.:i~m ilel.:J elU1.:J11n\l11l.Jel.:Jr1mtJflri1el.:J~1'UYlel.:J~'U 1 'LlU'1'1'U'UV.:J hmu Ltl'\.J1tlbL'1:;: bLi:.J'Ufl11'Vl1.:JTW 1 urn1~LL '1 . " 
~ 1.:i.:i1u~.:i1't1 mil.Id 'U elfl'11 fli1V.:J'!J1~fl11f11Vl'U~'\.J'Vl'\.J1'Vl~'tl~ b'1'U 1 u fl11~bL'1~~ .:Jel1 tlb ~el 1mv1r'I.Jfl11rmnmh.:i 

'\J , 'U '\J '\J .. 

~milel.:J (1:;:LDtl'\.J, ~tJ1ru, bL'1:;:1'U'Vl'U1, 2554) vi'.:ii!u m1tl1m:;:'I.J1Ufl11ii~1u~1l.J1Ufl11~~'U1'j:;:'\.J'\.Jfl1i~LL'1 
' " 

1~t11 'tl'!ll.J'll'UL tlu~1u (community-based participatory research) 1~ t1'1ll.J'll\JLL'1:;:Vl'u1 t1.:i1w111ui'll1fl11 

~1l.JnU 1u fl1'rn{1.:ivim1u Wu Vlci.:J'VIU'Vl1.:J«.:iril.JVl~el'Vlr'W tl1fli'!Jel.:J'lll.J'llU ii fl11 LL'1 mtJ~ tlU el.:Jr1rl11l.J{ r111l.J 
' ' " 

?1~ b ~u u'1 :;:~ m;:;:~1:1.J nu 1~ t1fl11tl1i:..i '1.:i1ui~ t1~iitJ1:;:~V1Bm-w:1.J1elel fl Lb 'I.J'I.J 1 tJ1LLm:1.J b ~el~ \JlJU1 flci:1.J b tl 1V1m t1 
' 

zj,:i'1:;:•1h ti 1 ~bfi~1:;:'I.J'I.Jfl11~LL'1~'!Jfl1~fl1 ti 1 U'lll.J'llU~t.:ivu bfi~~l.J~'1"Uel.:Jfl1i~\Jll'U1 bb'1:;: bfi~ fl11ii~1'U~1l.J 1 Ufl11 
'\J , , , 

'Vl1.:J1U '5.:i~1mwtl11 tJ~\Jll'U1b 'UUU Ltl'\.J1 tl~1fi1'j(\J:;: b ~ el~'!Jfl1~ i1V1r'I.JtJ1:;:'ll1'llU 1~ ti rn1tJr'\.J btJ~ tlU 1r11.:i~{ 1.:J 
' 

'1Jel.:J'j:;:'I.J'I.J~'!Jfl1~'lll.J'llU~el 1tJ J.:idb~el1~bn~r111l.Jt.:ivu1un11tl1i:..i'1.:i1ui~t11tJ1i (Horowitz, Robinson, & 

Seifer, 2009) 

1:;:'I.J'I.J~~ fl1iv11U el1~1 el'U1l1' ti 1~ ti 1 -H 'VIU'VI 1.:i«.:iril.J~ii r111l.J~ {ell.Jl.J1~ir'I.J~U'ULb'1 :;:v1'1.:i1u~1l.J nu 1 Ufl 11 
' ' 

~\JlJU1 fl'11fl fl1i'Vl1.:J1U 1 Ufl1i~bb'1~'!JJl1~ bbfl bb 1.:i.:i1u~.:i1't11 i~1l.J1W~bb'1\l1'ULel.:J 1vlelU1.:JL~l.J~fltlfl1'W Uelfl'11 n 
" , 'U '\J 

r111:1.J~ {ell.J'!Jel.:Jrn 'tlel.:Jrlrl'J 1l.J{ ( user) VI ~elYlel.:J~'ULb~1 ~1b tlui el.:Jiifl 11b~~l.JVIUU'Vl1.:J\'11U'VI r~ tl1 m bb'1 :;:r111l.J { 
'\J 'U , ., '\J 

b~el 1 ~\fi~fl1111.:Jb D1Vll.J1tl 1 'ULb~'1:;:m:;:'I.J1Ufl11bb'1:;:b~l.J~U~l.J1WU:;: 1 Ufl1i~~fl11vl1tl \il1l.JVl~fl "~1l.JLVl~tll.J 
" 

b'!J6elum'1J1" ~el1~t1fl11v1'1.:i1u~1l.JnU'!Jel.:J 3 misi 1v1Lbfl 1) J11A'\.J~fl11~'!Jm~ 1vluri V1u1t1'1.J~fl11~'!JJ11~ " . . 
1:;:v1'\.JtJ1il.JI1ij1 'U~U~ (~ tl1'1.J1'1 irfli'l11n11~1511(\J~'!J bb'1 :;:b~1~irn.:i1u~151i'1JG'l'!J) bb'1:;:vil.Jirfli'll1fl1i1'11U 

41 '\J , , 

G'l'!Jfl1'W~£i'I.J'Vl'\.J1'VI 1'Ufl11~1l.Ji Lr111 :;:~ bb'1:;:G'l:;:V1elUU{UVl1'!Jel.:J1:;:'I.J'I.J fl11~ bb'1 ~G'l.:Jel1 tlflcil.Jffi U~U~ r1UVl1'Vl'U'V11.:J 
'I u 'U '\J '\J , , , 

«.:i ril.J G'I{ 1.:i el.:Jr1m1:1.Jj ~\Jll'U1U1\l1 m1l.l~\l1 el'\.JG'IUel.:J~elil cym~'1Jfl1~'!Jel.:J~~.:im~ flzjl.li111:1.J~.:i~ir'UG'l'4U m1tl1 

el.:Jr1rl11l.Jn u.:i1ui~t1~~1Ul.J11 tJtJ1:;:t1fl\l1L 'tlL~el 1 iLn~tJ1:;:~'VlfiJl1~ 1 Ufl11~Lb'1 ~G'l.:Jel1tl flcil.Ji1elu1.:i~mii el.:J 2) 
'U , \J 'U '\I , , 

mfi 'lll.l'll'U BU 1v1 Lbfl fl zjl.l ri u 1 U'!ll.J'llU ~ii~fl t1 m~ bb'1:;:r111l.JG'IU 1'11 u n111 ~m1l.l'li1 ti b VI~ el~~.:Jel1 ~ flzjl.li1 

( el1"11~:!Jrl'i~1fi11(1J~'!JtJ1:;: ~1~U~ Lb'1 :;:bbflU\J1'lll.J'llU) 11l.JJ.:J'lll.J1l.J ~~.:Jel1 ~ 1 u~u~-i1.:i'1:;: L '!J1l.J1ii~1'U~1l.J 1 u fl11 

elelflbb '\.J'I.Ji:;:'I.J'I.Jfl11~ bb'1 b '!iu fl11Ldt1l.lb~t1m ~el 1 ~m1'li1t1LV1~el m1G'liJ'UG'l'4ULIV!ci.:iviu m 1G'liJ'UG'l'4Ufi'1 mil.I 

V11.:i«.:ir1l.J fl11~~L'Jvi/n '1 fl'j 'jl.J fl11 bb'1 flb tJ ~ tl'UtJ 'j:;:G'l'\.J fl11'1JL U fl11 ~ Lb'1 \l1 Ubel.:J'!Jel.:J~G'l.:Jel 1tl 11l.J~.:J fl11 Li:.J tlbb ~ ~ 
'\J '\J '\J , 

bb'1:;:tJ1:;:'l11«l.J~Ufi'!Jell.JWlJ11"11i bb'1:;: 3) fl1AV1el.:J~U BU 11'1bbfl el.:Jr1mtJflr1'iel.:J~1UVlel.:J~U (L'Vlrl'I.J1'1(;\'1'1.J'1) -5.:i 
" 

'1:;:ii'I.J'Vl'\.J1'VI 1 Ufl11~1l.Ji:.J~ flv1Ubb'1 :;:~(Jll'U1'Uel(;l fl'1.:JVl~elU Ltl'\.J1tl"11fi11(1J:;:'!Jel.:J~'U'vl1 u fl11~ bb'1~"1.:Jel1 tlflcil.Ji1 L~t) 'U '\J '\J , , 

iim 1tJ1:;:G'l1ur111l.l ~1l.liieln'I.JV1U1 t1.:i1u el.:Jrl m bb'1:;: bri~el'll1tl~ b~En'llel.:J 1 u m1~1l.lmb tJu~Li t1.:i 1 irhtJ~fl'l~nJ.:i 

\'11Ui'!J1 fl11 bb'1:;: fl11~~ fl11fl1i~bb'1 ~~.:Jel1£J 1wJ.:i~iJ'I.J G'liJU.:J'\.J tJ1:;:mru bb'1:;:'Vlr~ tl1 fl1~ btel~ el fl1i~Lb'1 
'\J 'U '\J , '1' " 

~'1Jfl1~'!Jel.:J~~.:Jel1 v 1 u~u~~r'I.Jt:i~'llel'\.J 
, '\J 'U , 

vi' .:ii!u 1r11.:i fl 11"11l.JtJ 1:;: G'l 1U L ~elm 1~ \Jll'U1 el1 ;1 elU111' t1 i1 VI fo ~G'l .:Jel1 tl'll el L 'll1 b~ ell.I~ tJ1:;: fl el'\.J el1~~ fl~~ 
"" . 

t11.:i~111 ei1.:i'1:;:11hLuum1G'lir'I.J~uu1imfiLri~el'll1t1J.:imfi'I.J~m1~'!JJ11~ mA'lil.J'lJU Lb'1:;:mfivfel.:i~u L-u1mii . . ~ 

~1U~1l.J 1 Ufl11~~'U1U1(;l fl'j'jl.J fl11~ bb'1 G'l'!JJ11'W'1Jel.:J~~.:Jel1tl'!Jelb'lJ1L~ell.J~tJ1:;: flel'\.J el1~~ fl ~~t11.:J~111 L~tl 1 -H 
'U , '\J'\J , 

fl1el'\.JbbU'JA~'U1\l1m1l.lfl11~bb'1Jl11:;:L{elr.:i (Innovative Care for Chronic Conditions) 1um11'i1bU'Ufl11i~t1 
" 

~1l.Jn'I.JVl~fl fl11"11l.JLVl~tll.J b'!JtelUI1 b'!J1 b ~el\J11 tJ~fl1iG'lf 1.:JU fo'I.J1tlG'l1fi11(\Jd1l.J nu 1 Ufl1i~~1:;:t1'1.Jfl1'j~Lb'1 
" " " 
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- f:: i'111l.Jt~v'U bLG'l:;'11l.J1'H1b tJ'U~ 'UbL Ull 1 'Ufl1'i'1J818e.J"11 tl 1)~~ 'U~'1ll.J'1l'U~ihL 'i~~1'U'1~18'1JeM 
' " 

u •Jl-uv-u1rw1 

' _1":-f•r1 

• ai'ill'U1 llJ bvlG'l n 1'iv1 bb"1'1'1J.fl1'Wvl1'Uv1:STu'U 1a1mhwfo efo~v18-ff m 'lJ i b~vl.l~tl'i::: nvu 01:S'W n ~v1 
'U , 'U'U , 

1 ~ Eje)1?18fl1'i~~TtJ'hl.J'1Je)~fl1~tJ~fl1'i'1'1Jfl1'W .fl1~'1ll.J'1l'U bbG'l:;.f11~Yle)~~'U 
' ' 

tl'i::: L~'U f11'iYltJY11'U'"J 'i'if:\J fl'i'il.J 1-uri#~-d'tl 'i:; f1 e)tJ tii'18~'J'LJe) U'lJVl1~'1J.fl1'W'11 f1 f11'ivi1~1'U'1Je)~ 

• '; ~1'U'1~ e)18'LJEl L '111 b~e)l.J~tl'i::: f1 e)tJ v1:S'W f1~vl 81~'W1'i1 bLG'l:;crn m:;vi tJ f11'i~~b'1~l.J f11'ivlbbG'lvl'Ube)~'1Je)~~'1~e)18 
'U , 'U 'U 'U , 

., Elb'tl1L~e)l.J~tJ'i::: f1vtJv1:SYm~vl 81~'W1'i1 bbG'l:;f11'i1~ 8b :S~tJlju~ fl1'i b ~ e)~'ilJ'U1 llJ bvlG'l f11'i~bb"1~'1JJ11'Wtii'1'Uv1:S1v 

~ "JJ m{ 1~{u~ '1~v18'LJm '111 b~vl.l~tl 'i:; n vtJEl 1'8'W n ~v1m~-w1'i11v18 mi 8 fl1'i~ ~1-u~1l.l'1Jv~m~u~ f11 'i'1'1Jfl1'W 
'U 'U , , 

c.1'1fl'a:::Yl'U 

1.1 L'irl'UvL'lJ1b~vl.J1'U~'1~e)18~tJ'i:;f1e)tJe)1:S'Wfl~vl81~'W1'i1 
" " ' h f'l'LJ m '!J1 b~ vl.1 ~l.118 ci~ bri-ii' m f v {~~ bf1 v1 '11 fl r111 m~ vl.J '1J El ~m::: ~ fl eiv'U ~hi v ( hyaline 

articular cartilage) v11l.Jfl'i:;U'J'Uf11'i'1l'i1.fl1'W (aging process) ~1l.JfltJf11'ib~l.Jbb 'i~~mm:;vh~v'UvL'lJ1'11fl 

~1'Ue)1'U'W~~e)Vl1Y11~m 'Ob 'W:Sivitl'i :::~11'U bf1vl fl1'ib tl~ 8'Ubb UG'l~ Lrl'i~'1f 1~'1Je)~ m:;v1 fl elv'U~l.J'LJe) Vi11 '1Xbf1vle)1fl1'i 
" ' 

U1vlb'!J1 'UvL'lJ11Jvl effvt~ru~mtJ bbG'l:::~b~8~~~1'1.J'Ue)'1Jf:\J:::bf'l~v'U1m fl1'iv11b'U'U'1Jv~L'if'l'1:::f'leJ8btJ'Uf'lEl81tl bbG'l::: 
u " 

Li1ufl1'i~1b'Ll '\.J '1Jv~ L 'irl'i'Ubb 'i~t'\.J'1:::~~e.i"1 m:;viu~ vrirum-w:Sivi 1v18'i1l.l~G'lvl"1~1-u~'1~v18-um 'l11b~vl.l (1'i1~, , , 'U 'U , 

2555; '1'i?lf1~, 2555; Felson, 2006) ~1~{u1'W~'1~v18~tl'i:::f1EltJv1:S-wfl~vl81~'W1'i1\!'U m1:::-ii'm'1l1b~vl.J 
, 'U'U " 

~ . ~ ' 

'Ue)fl'11mJ:::bf1vl'U'U b'W'i1:::'1l'i1.fl1'W bb~'J EJ~bf1vl'11fl fl1'i ~bb 'i~vimm:;vh~v'Ue)b'U1'll11 tl'UvE.h~~ mu e)~'11fl 

m:;tJ1'Ufl1'iV11~1'\.Jzj~tJ'i:::fle)tJtii'18 6 -5-uviv'U 1tii'bbri fl1'itl'~~tJ~vlfl~vl81~ fl1'ifl~vl81~ fl1'ibf1tJ 

J1m~ fl1'iV1181~ bbcj'UbbG'l :::'1181~ 1 tlvi 1f1 bbG'l :::bntJ 1 'W mruffil.J 1vi''1J18tl181~~tJ bbG'l:::fl1'iU 181~ bbcj'\.J~~e)J181~ 1 tl 

'1J18 (ru'i~r'i. 2545) '5~~v~1-ffvhvi1~1 'Wfl1'iV11~1'UbbtJt1J1'111fl 'i'Jl.l~\l'l v~vvmb 'i~mfl1 'Ufl1'iV11~1'\.J vi11 '1Xfl1'i 

v11b 'Ll'\.J'llv~ L 'irieff m 'll1 b~vl.11'1.Jbb 'i~.ff-u ~~~~e.i G'lm:;viu~vrirum-w:Sivi '1JEl~~~~v1E.l'LJm 'lJ1 b~vl.l~tl'i:; flvt1v1:S'Wfl~v1 

81~'W1'i1 

fl1'i~1 bb 'Uf1U'i::: bflY1'1Je)~ L 'if'l'LJe)b 'lJ1 b~e)l.J 

L'irl'LJvb'lJ1b~vl.JLbiJ~vi1l.J'11b~v'lfl1'ibf1vll'irl1tii' 2 tl'i:::bflYl (1'i1~, 2555; '1'i?lfl~, 2555; 
' ' 

Felson, 2006) ~v 
1. 'LJvL'lJ1b~vl.Jtl!l.lJJiJ (Primary osteoarthritis) Av 'LJvL'lJ1b~vl.J~bnv1t-u1v181lJ~'11m\lj~'WiflU1 

~m1l.l«l.l~w1ti'uu'1~8~1~1 L'l1'U m~~b~l.lt-u m1:::er1-u m'it'tl~1'\.J-um'1l1mmn-u1 tl btJ'U~'U 
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2. 'llelL'tJ1L~m.JYl~1EJflil (Secondary osteoarthritis) ~e:i 'lJe:JL'tJ1L~m.J~Lf1Vl'11flL'H'l'Vl~e:Jfl'J1il 
' " 

ejV!\Jfl~'IJe:J.:Jff1E.J1:::tu '11L'VIIJ!~"t'jutfov 1~uri fl1'lU1V1L~UV1~-:iLriV1~U~LVIIJ! ~1'H1nL'1U~VIL~e:J fl1'l'!l1VIL~clVI LUlJ 

~lJ 

~,:i,TlJ'1::: L \1lJ 1~11 ~'1.:Je:J1E.J~U'l:::fle:JUcJ1;Jyjfl1Vl E.J1.:Jyj1'l1iTlJ'11"11flLnVl'lJm'U1 L~clil 1~,X,:i 2 '11 L 'Vf(,l 'U,., , , 

-X-:i'lJUVIU\'iiJ.fliJVhnVltlJmiim:::U1lJfl1'l'll11[)1"t'j 1 lJ~'1.:Je:J1E.J 'S1ilflU fl11U1J'1~m1~L'1~i11'11.:J '1 L'!1lJ ,;)11il!)1lJ 
~ ,., """ , I 

'Vl~vfl111'ff-:i1uim 'tl1~mmnu 1 tJ'l um:::mum1vi1-:i1u L'liu fl1Wfl'Vl~mA~e:iuv1vJ1v1-:i fl11ii-:ive:i-:i'Vl~e:JA m ,;1 

Li4vfl1V1V1.:JV1'LJ1~1 LtllJ~lJ (ru1-:i~. 2545) lJvfl'11fltfi'-:im'1LnV1'11flhA'Vl~vi1'1~vtu1 L'!1lJ -umi'm'1u1u~~L'UlJ 

L'lf'lLf11vi '!Je:JrJnL'1U'liJ1(,le:JE.J(,) 'Vl~vmiivh~v (Hemophilia) 'Vl~e:J'!Je:JrJnLm.J'Vl~.:JLf1V1.lU~L'Vf(,l zj,:ie:i1'1LriV1~m:::V1fl 
'U ' , 'U 

~cllJ'llv.:J'!lm'tl1lV1vm-:i V1~e:im:::V1flifl~ej1-ue:i (111\1, 2555) 
" 

yjE.J15'1.fl1Vj'!Je:J.:J L 1f'l'llm '!)1 L~clil 

L 1f'l'!Jm 'tl1L~vii Lf1V1'11flf'l11il hi'1iJVln1:::'Vli1-:ifl11L~e:Jil'!Je:J.:Jm:::V1fl~e:JlJ cj1-ue:i (hyaline articular 
' " 

• ... ' I d I - J' - "" "" I .., ad cart,lase) LLn::: fl11'111.:JYIVI LL VllJ'!Je:J.:JL'l!"1 n m:::<:Jflcle:JlJ ( chondrocytes) '11.:Jv~m n tlJyjlJC-J1'1iJ C-J'11:::m1-:i'Uvil 

"'fl~ru :::L1 vu ~'tJ 111'1 th::: fle:JU~1 v 1 \J1vile:i 1n"1L lJ ( proteoslycan) LL"1:::f'lv"1"11L'1lJ ( col la sen) vi1V1'L11~ 

1cl~-r,.,J1v.'.!nu'1:::n-;:::'11iL!-;~vi~1u "m~~ 11._, v-:i~-:iu~h~ 1,ie:i.:it1 11:... -X-:iL~iir111i1~V1'Vl~lJ'tJv-:i'!Jm'tl1L~e:iiim1 

Ll'limJhn ~ufl"i:::r rlt1u~1{m~i.L~u· ~u,:::t:::i. ,n ~:::r._, fo~1l;.ivfl11'1{1-:iL'l!"1:{m:::V1fltlcllJYIV1LLY1lJ vi11~ 
• J' " 

~::: f"'t)t)4JV.U".::-,i'tJ tiin~ .t~U ... ,.ii.th.;~:::i. u ,,~nv.-;mrmfo-:11.nh\·um~iiti.i ;-:i1u~'1.:JcJ1~1'1:::iim, 
• ~ 'U'U ' 

Li-=cll,t~fl"i::: ,,nvvW~ ~ 'HlJ{u;;i1-:1 t ~"iilfl"LJ~n-:1\J"imu1rc1Lr1'.J (proteoglycan) f'lclfl'11L'1lJ (collagen) 

Lrn:::m· 1r .. J11'lltu (synoviat Jo nt) '1fln~u,u~1 ,·,t,~1'!l!J'Vii.Jim.-;~n~1vi''.i't1vn..: t-:iL:1t1u~mruLL"1:::L~u1v 

f'lcln'11L'1lJ'1V1'1.:l l U'Smcl 1rnLl'llJ ( proteoglycan) '1:::~11;:... .J1Mmflfl11Ufl~ vi,1 .. ~J11'tJ'!JuLL Vl'Sfl;i!L'U11u<ffu 

1~m:::Vlfl~cllJej1'1Jcl (subchondral bone) LriV1"'miru:::Ltlw;1-:iJ1 (subchondral bone cyst) m:::VlfltlcllJ~1 
" ' " 

'llm~m \J~ E.JlJL UlJ~L'Vl~cl.:J "'n~ru:::tiufl11Ufl~ LLn:::L~cllfo 'l.:Jmuvi1'11fl.fl1E.JlJcl'l\>lcl'Um'U1 L~il;lJ.X.:J'11 fl.:J1lJ 

cl1~"t'j'Vf ~clfl1-SLA~vlJ 1 V111 u;l1(,l th:::~11'u '1 :::~-:ivi1"11v Lf'l 'l-rn i1-:i,m-:ifl-s:::V1 fl~cllJ~1'Ucl vi11 ~-um,; 1'1n, L~v fl11 " ,,·~ 
m:::'11 vi.i1V1ufl ~-:JC-J"11 ~\J-s:::~V1fi.fl1"t'jfl11vi1-:i1i.J'Ucl-:Jtm 'tl1nV1"1-:J Li1clr111ii1uu -S-:J'Ucl-:J l-sr1L ~iitu m-s'1i1-:i L'1!"1J 

fl 'l:::V1fltlcllJY1 VILL VJlJnVln-:J hfai1V1n num-sL~cliJ'lm-:im:::V1fl t:ie:iu~1-ucl vh 1 ~tJ-s:::~VJfi.fl1"t'j'tJe:J-:J'Um 'tl11 um-s~ 1uu -s-:i 
" ' " 

flV1LLn:::~V1clclfl"1V1n-:i ·hii nuii fl1-svi1n1m i1m~clm:::V1fl vh 1 ~m:::V1 fl 8cllJU1-:i"1-:i u~L 1rum:::V1 fl 1(11~ clfl'l:::Vl fltlcllJ 
'U 'U 'U ,., 

'VllJ1tlJ (bony sclerosis) 'tJe:JU'!Jcljjfl11'1h:i1vJ1u1un1'1'11 (fibroblast) LLn:::m:::<:Jfl1'Vlli (osteophyte) ~-:i 

'11"1-S emu m::: Vln-:J cl fl~'!JclU'Ucl-:J'!Jcl 1~ LV! vm :::V!fl~-:J cl fl clclfl mvi11 i'!icl-:111-:J'S :::'Vl')1-:J'U m,; 1LLf'lU"1-:J Lf1Vl fl 1-S La E.J\,l 
" " 

~,ie:i-:i•1rnum:::V1n'!Jru:::Lf'l~cllJ 1 V11 LLn:::v-:il'l1fl1W'l~cllJ 1 'Vl1'1lcl-:J'!lm'tl1nV1n-:J ('11f'ifl~, 2555; Felson, 2006) 
" ' 

lJclfl'11'liTI -s1-1im •th L~cliJEJ-:J Lf1V1'11nm-st:icllJLL -s-:i'Uv-:i fl~1m i1 e:i~-scl-:ifoi m 'tl1~1 v ;j,:ifl~ 1ii Ltcl~ii 

UYIU1Yl1 lJfl11Lf'l~cllJ1 'Vl1'1Jcl-:J'Ue:JL~1LLn:::L~ilf'l11l..bL~-:JLL 1-:J'Ucl-:J'Ue:JL'tJ1U'S:::flclU~1E.Jfl~1iJL\1cl 2 lJV11'Vlaj ~cl 

fl~1iiLi1cl~lJ'tJ1~1lJ'Vl~-:J (hamstrins) vi1V1u1~1u'l1-s-:im'tl1 LL"1:::fl~1mtcl~lJ'tJ1~1lJ'VIU1 (quadriceps) vi1 

'Vl'LJ1~L 'VIVE.JV!L '!)1 LV!E.J l 1f'l'!Je:JL 'tJ1L~clillJ fl"t'jU11ilflU fl11tle:JlJLL 1-:J'Ucl-:Jfl~1i!L i1cl~lJ'IJ1~1lJ'Vl'LJ1 "1flfl11fl~1i!L UclilJ 

'tJ1~1lJ'Vl«-:i ~-:iLzjcl11Lf1V1'11flfl11~U'Ucl-:Jfl~1iJLi1cl~lJ'tJ1ffi -B'-:i1u 1liL~il~ ( disused atrophy) '1Jru:::iie:i1fl1-s\J1V1 

L'tl1 (Felson, 2006) 

~-:ii1u -um ~1 L~clii 1 lJ~'1-:i e:i1 E.Jvl fl 1VIE.J1-:J"t'j111 ~-:i Lf1V1'11 flr111m~e:iiJ(,l 1iJ m E.Jvl m fltu LLn :::'11 fl fl 1-s 'U" , , 
L~il LL -s-:ivlmm:::vi1~cl'tlclL'tJ11 um:::U1tJ fl1'S'r11-:J1lJfl~VIE.J1-:Jyj1'S1 ;j,:i~cl-:11 ravhV11-:ivi L~i!LL 'S-:Jfl-S:::vi1~ cl'Ue:JL'tJ1 
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~vWlelf1'W b'tl'W n11i1-:iEJel-:lVl~eli'lnb'U1'1Jru~n~v1£nn11u1~1,,ffa1wuru~Vhbb~'lJEJ1,:j Vl~el(•lel-:lEJnbb'1~bi'l~el'W81EJ\J1 , 

EJ1-:i~V1'l1mtlmJ1~~1 (i.h-:i~\Jl, l'l-rruEJ1, el1el'W-:iri', bb'1~?11'1l1ru, 2547) G'i-:ic-rn1~\iivibb 1-:i~l.J1m~vh~el-um-ii1l.J1n , , " . 
bii'W 1 i.J bb~ m1l.l?11l.l11'11 un 111el-:ifotl1V1'l1n bb'1~ m~'11 mL 1-:i'IJel-:i'Um -u1'1v1'1-:i vi11 in 1~v1 n Del'W~l1l.l'Uel'1 n 'IJ , 'IJ 

' ., 
vi1'11EJl.l1n~-:iii'W 

1.2 D'1 '1 EJG'i-:i b?l~l.l lvi EJ11l.l ~vi11 i Lii vi l 1r1V1~m vil.lm1mmL 'j-:l'IJ el-:i l 1r1-um -ii1 b~ell.l 1 uc'.i ?l-:lel1 EJ~ 
'I "'\.I 'I 

,J1~nel'Uel1•1hm~v1m-:im11 I 

D'1'1EJ'1-:lb?l~l.l~vi11 iLiivin11 b~ell.l'llel-:J'Uelb -ii1 bb'1~ n11v\'1 bU'W'llel-:l l 1r1~'31.Jbb 1-:il.11 n;ff u 1 uc'.i?1-:iel1EJ~ 
' '\I" " 

,J1~nel'Uel1-iivm~v1EJ1-:i'W1'j1 11t1bbfl 

1. U'1'1EJ~Vl~m~EJ-:i1l.J11t1 

1.1 b'Wl'l br1-um'U1b~ell.JlJn'W'UL'Wb'Wl'lVlru-:Jl.J1nn11b'Wl'l'll1EJL'Uc'.i~iiel1EJl.J1nn11 so tJ bzjel11 ., 'IJ , 

Lii vi '11 n n11'1J1 vi ~rn ill.l m el ?I L\Jl 1 b'1'W VI« -:iVI l.l vi ,J 1 ~ ~ 1 b~ el'W vii 1 i b'll '1 ~ n 1 ~ vi n ri el 'WVI ~ell ,J 1 ~fa 1n '1 bi'l u 
'IJ 

(proteoglycan) vi1-:i1u Ll>1UelEJ'1-:J Lv1EJ'W'U11b'W l'lV1~-:iiifan1?1b~EJ-:i~ eln11 Liivi L 1i'l'Uel b 'U1b~ell.Jl.J1nn11b'Wl'l'll1 EJ 

1.84 b'l11 (Blagojevic, Jinks, Jeffery, & Jordan, 2010) 

1.2 l 1r1V11-:i~unm1l.l i.J1~'Wi'llel-:J'Ui'li'l'11umel'Ur1-r1il.l~'Wfit1'Un11Liiv1 l 1r1-um-li1L~ell.Ji.Jljl.Jflij 
, , .,.. '\.I 

b zjel11 b tl'W m 1l.Je'.j vi,J n ~'IJ el-:JV'W (autosomal recessive trait) zj,:iij e..i '11 ,X Liivi n11vi 1'11 EJ m~t:i nriel'WL ~1 n11 

n1V1uv1 ~-:idl 1r1V11-:i~mrn1<jl.Jij' n b tlu?11 b VI\Jl'll el-:J'UeliielVl~el'Uel?I~ L 'W n b~ ell.lbb~'W'UUelEJ 1 u-um-li1b~ell.l ( 111&, , , 

2553) 

1.3 n1111t1fo'U1vlb~'U'llel-:l'Uelb'U1L'Wel~\Jl '11nVl(l~~n11b~ell.J?l'11EJ (Wear and Tear Theory) 

b zjel11n11'U1v1 b~'U'11 n n11 H-:i1u el1EJ1~-l11 G'i-:ie..i'11,XLiivim1m~ ell.I bbflel1 EJ1 ~iru lviEJB\Jl 'j1'11'W'llel-:Jn11b tlu l 1r1 

-um 'U1 b~ell.l 1 uc'.i~ bi'l EJ 11t1-r'U 'U1vlb~'U'llel-:J'Uel L-li11 u el~\Jl b tlu 3.86 b vi1'1Jel-:ic'.i~hj bi'l EJ 11t1fo'U 1v1 b~'U'U ~b 1 ruim -ii1 
'IJ 'IJ 

(Blagojevic et al., 2010) ?11bVI\Jl~'W'UUelEJ i'ielm~v1n,Xm-u1e'.j1-uel elU~bVI\Jl~m~vinriel'WLvlEJm-:i Vl~el'Uelb'U1 
, " 'I , " 

b~ell.JV1«-:in1'j~v1iJmi.J'IJel-:im~v1n (111v1, 2555) 
'IJ 'IJ 

2. U'1'1EJ~Vl~m~EJ-:i11t1 

2.1 m1~-b'1'Wbb'1~J1V1'l1n~1 Lii'W ci-:ie..i'11 ,X Lvimm nv1~~1u-um -li1zj-:ib tlu-uel~tii'el-:i1el-:i-r'UJ1V1'l1n 

'IJel-:i~1-:in1EJl.J1nn11,Jn~ 'W'U11c'.i~iim1~-b'1u (obesity) ii~'llUl.l1'1n1EJl.l1nn11 25 iil'1n-rl.l/bl.l\Jl12 bb'1~c'.i~ii 
'IJ 'IJ 

m1~J1V1'l1miimnru-n (overweight) ii~'llUl.l1'1n1EJ 23-24.99 iil'1n-rl.J/bl.J\Jl12 ~mtl'WU'1'1mf1r1qi~vi11,~'Lvil.l 

r111l.l1'Wbb 1-:l'llel-:l hr1-um-li1L~ell.l (~1~, ~m'W, bb'1~Bl.l'W1111ru, 2556) 

2. 2 '111VI 1-:i 1 'W n11V11-:l1'W n111 -ff vi1 Vl1-:J 1 'W-:l1'W el1-li'W411 b ti'UU '1'1 EJ~ b vil.Jr111l.J1'WU 1-:!bb'1 ~ 
r111l.Jf711VIU1'1Jel-:lbr1-um-li1b~ell.JL1t1 (Kirkorn, Greenlee, & Reeser, 2003) '11n-:J1'W1'1EJbb'1~1bm1~'v1b'V-:!elI1 

l.111.J 'W'U11 n11b'U'l11Vl1-:JL\11bbfl '111Vl1-:lb'Un1'j'v11-:!1'W n11b~'Wfh~1 i'lnb'U1 i1-:iEJel-:J EJnVl~el~el'IJel-:!Vli1n tuuu1vi , 

n11tiuvi1-:i1uu1u 1 ,J1~ nel'Uf1'W"1'Wb tl'WU'1'1m~EJ-:i~ eln1'jbiivi l 1r1-um-li1b~ell.l 1.61 b '111'1Jel-:J~~1l.l 1 -ff vi1V11-:i1 u 

n11vi1-:i1u (Mcwilliams, 2011) ~-:id-:i1u1'1EJ~1'WLV1aj~n~1bb'1~1,Xr111l.JG'i1r1qin'U?11l.JV11Vl«n Ll>1bbfl vi1i1-:iEJel-:J 

vi1i1-:irim-li1 bb'1~'111EJnVl~el~el'IJel-:JVli1n ~"1'Wil.J~'Wfif1'Un1'jbiiv1hr1'!Jm'U1b~ell.J (Amin et al., 2008; Coggon 

et al., 2000; Dahaghin et al., 2009; Klussmann et al., 2010) LvlEJ'11nn11~m11~-:i1'Wb'Wl'l'll1EJbb'1~b'Wl'lVl~-:l 

'W'U11c'.i~i1-:iEJel-:ll.l1nn11 1 '8'1l l.l-:i~el1'W Lvil.lm1l.l~EJ-:i~eln11Liivihr1im-li1L~ell.l 2.3 Lvi1 c'.i~i1-:ir1m-u1l.l1nn11 1 
'IJ 'IJ , 
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-B'.:i hJ.:ivie:i1m vhJ rn1m~t1.:ivie:inTHnv1 br1im'll1L~mJ 1.8 L vi1 ~~,!.:irim 'll1'v'l~e:il1.:it1e:i.:ii11nn11 30 r1~.:ivie:i1"W 
" ' 

Lvil.Jffl1lJL~t1.:ivie:in1':iLf1vlb 'ir1'Uelb'll1L~e)l.J~.:J 1.9 L'Y11 t'.r~t1n'v'l~e)~e)"tJe).:J~i1J1'v'IUnmh.:iue:it1 25 nfon~l.Jl.J1nn11 " . 
1 0 r1f .:ivie:iitlv11i1 Lvil.Jr111m~t1.:ivie:in1'iLnvibr1-um'll1L~€llJ 1. 7 LVh (Coggon, 2000) 

~1'v'lfo 1 "WtJ%Vl'lJ€l.:J~ ~.:ie:i1t1~tl'i:::re:itJe:i1~V1 n~vi t11.:iV11'i1r111lJ L~eJlJ\911l.J n 'i:::m"Wn 1'i'1l'i1fl1'V1 
" " ' 

~vh 1 iLnvi 1 'iri-ue:i L'll 1L~e:il.J ~ m tl"Wil~~t1~hJ~1lJ 1'ifl'v'I~ n L~ t1.:i 1~ zj,:i~~.:ie:i1 ti~tl ~::: ne:itJe:i1~V1 n1v1 t11.:i'1'11'i1 
" " ' 

1vi mf 11 uiii.:iL'l'll'lmy.:iuG'l::: L'V11'1'1!1tl L'l'll'l'v'lty.:ii1fan1mnv1-um 'll1L~e:il.J 1~mnn11L'l'll'l'1!1t1 1vi moV11:::LV1l'l'v'lty.:i~i1 

m1::: U'J'W'v'l~ml1'v'lu mn"W LLG'l :::~ e:i.:i1 -ff-um'll1~tJLL 'i.:invi~ Lvil.J.ff "W~1 n m:::m"W nw1411.:i1"W L'li'W n1'il1.:it1e:i.:i'v'l~e:i 

f1nL'll1J11 L~e:i~e:i.:in1vit11.:i'v'lu1~1'v'l~e:i1"W'llru:::"11LL~"Wt11.:i n1'it1n'v'l~m~~e:im'.ht1J1t11.:i~'v'lumtl"Wtl'i:::1ij1 (tll.:i 

~ \91 LLG'l::: ri ru:::, 254 7) ~.:it!'W ~ ~.:ie:i 1 t1'1J m 'll1 L~ e:il.J~ ti 'i::: n e:itJ e:i1~'1'1n1vit11.:i'l'l 1 'i1 n ci l.Jd ~ .:i e:i1 ~ "11'v'IU 1~1 'W 
'U'U , , 

m:::\J1'Wn1'i n~vltl1.:J 1\ii1 'W\J1.:J.ff 'W\91€l'W L 'lj'lJ n1'it1.:J'1\JlJvl n 1vl tl1.:J n1'iL\91 ~tll.J'QU mruLri~e:i.:iifo LLG'l:::n1'in~vlt11.:J 1~ 

LL~e:i1~i1'1Je:i1ij1nv11 "W n1'i n~vi'v'lu1 t11.:i ~1 'i'Jl.JJ.:in1wn'v'l~mr1~e:i"Wv1 t1J1 t11.:i~'v'lun zj,:ivi1V11.:JL 'v'lci1d~1'W~l.J'W'Wfi 

ntJn1'iLnvi'v'l~m,~l.Jr111l.Jl'WLL 'i.:J'lleJ.:J L 'iriim 'tJ1L~€llJ 'v'l~e:i 1"WmruLr1t11~fomv1L~tJtJ~nruim-tl1mne:i"W 1vit1D1i1 

n1'i\J1vl L~tJlJ1n€l1~(1 n1ij1 f1vl L 'Wn'i:::\J'J'Wn1'i~.:Jn6'l1'J L'lj'WL~tl'J f1'W 
" 

Lvl mf 'J 1 tlvi 1Vl1.:J 1 'Wn1'i"11.:J1'W '1Je).:JtJ~.:Je)1 ti L tl'WU~ ~m~ tl.:!~~1rrruzj.:J"111 iie:i L 'll1~ €).:J~\JJ1'v'I\J n 
\.I 'U , u 

LLG'l:::LL 'i.:Jnvimn.ff 'W LLG'l:::i1 i:rn 1 'Wn1'l'Lvil.Jffl1l.J'i'WLL 'i.:J'lJe).:J 1 'ir1'Uelb'tJ1L~e)lJ 1~ ~1'v'l~\J~~.:J€l1tl'IJelb'll1L~e)lJ~tl'i:::ne:itJ 
, 'U 'U , 

€l1~'V1 n1vlt11.:J'l'l1'i1t!'W 'Yl 1Vl 1.:ivfl m 'W m:::m 'Wn1'i"11.:J1'W'1J€l.:J€l1~'1'1~.:Jn ci11 1lJ11~:::L tl'W'Y11\1.:J titl.:J 'Y11r1nL 'U1 tin 
' 

i1 'v'l~e)'v'l1tJJ1t11.:J~'v'IUnmh.:i~m~e:i.:i bvltlLO'V11:::1m1"11d.:i% Ltl'WU~~tlL~tl.:J~"11Lm'ir1'1Jelb'tJ1L~e)l.Jf11L%~'W 

r)'J\Jf1l.J Ll.J 1~ mh.:i L 'i n\911l.JU~~ t1~.:inci11 ~1l.J1'ifl'v'I~ n L~tl.:J MLLG'l::: ~:::lJt:-JG'l'1l:::G'l€lr1'J 1l.Jl'W LL 'i.:J'v'l~e)e)1 n1'if11 L%'1J€l.:J 

br1im-tl1L~€ll.JL~ (Kirakon et al., 2003) ~.:i~:::L~'WL~~1nt:-JG'ln1'i~n'\11~'V1\J11 n1'iLivi1V11.:i1'W~tl'i:::ne:itJ€l1~'V1 
" 

n1vit11.:J'V11 'i1i1r1'J1lJ~lJ'W'Wfif1tJ.ff 'W\91 €l'Wn1'i"11.:J1'W Lvlti LO'V11:::'Y11Vl1.:J~"111 ii1m'i L vil.J LL 'i.:Jn'i:::"11vi€l'1Jelb'll1 ~.:i 

'i1t1"1=::L~t1vivie:i1t1d (ru'i.:iri, 2545; tl'i.:J~\9\LLG'l:::riru:::, 2547) 
' 

1. vi1'1.:i t1 e:i.:i'v'l~e:iri n L 'll1 1vi t1 i1ci1m~ tl'J'IJ e:i.:i ntJ m:::m'W n1'i"11.:J1'W'll€l.:J~tl 'i::: n e:itJ e:i1~V1 n ~vi 
' " 

t11.:iV11'i11 'Wt'W\91€l'Wn1'in~vit11.:iu"1:::n1'i"11LL~"Wt11.:i 1vit11 "W'IT'W\91€l'Wn1'in1vit11.:i 1vimf 11 tll!nn~vi 1 "W'li1.:inm 24.00 

- 06.00 'W. L~e:i.:i~1mtl"Wn"11~e:iruvmilrie:i"Wi1.:i~1 ci.:it:-JG'l1iJ1t11.:i1'v'l"1~ m'in~vit11.:i'1'11'i1 i1 3 'i:::~tJ ~e:i m'i 
' " 

n~ vlt11.:J'v'IU1~.:J n1'i n~vi t11.:J'v'IU1~1 LLG'l:::m'in~vlt11.:Jf) tl'W Li'l'W zj,:i')'::;~tJ'!J€l.:Jn1 'in1v1 tl1.:J'l'l1'i1~::: LL\,\ nvi1.:in'W.ff 'We:i~ 

ntJe:i1t1'1JeJ.:J~"Wt11.:iV11 'i1LLG'l :::'i =::ti=:: n "11 L "Wm'in ~vit11.:i 1vit1~::: L tJ vin 1v11 m:::~tJ~1 t1\911'1vl"1.:Jl.J1~'W~.:i Lri'W~'W ci1"W 
' 

n1'in~vlt11.:Jf)€l'Wbi'l'W l1'mtJvin~vl'v'IU1t11.:J~.:J 1'Wn1'in1vit11.:it'.rn~v1~€l.:JV'W~'Jtl'Y11~l1''Wr1.:J LL\9\L'Wmru~'v'IU1tl1.:J~1 t'.r 
" " " 

n1vi~e:i.:i LUlJ~'JnlJMn~vi 'v'l~e:ie:i1~~e:i.:il1.:it1e:i.:i'v'l~e:ir1m'tJ1 'IT"W\91€l'Wn1'i"11LL~'Wt11.:i tl'i:::ne:itJ~'Jtl 3 m:::m"Wm'i 
' 

1~LLn m'ime:i.:iJ1t11.:i m'imvit11.:i LLG'l:::n1wii1Lr1~e:i.:i~m~vit11.:i 1vit11"Wn1'ime:i.:iJ1t11.:i ~e:i.:inmV1J1t11.:i1ci\91:::n.:i 

-5.:iL D'Wfl1vl€l'1il L Utll.J ~1'v'I ~\J 1iJ1t11.:J~lJ m1.:i~~'W LLG'l:::'1.:itie:i.:i Lvi e) 1 itur1"WJ1 tl1.:J 11\J mvit:-J ~l.J 1 'W\91::; n.:i L vie:i 1 ~J1 
" 

t11.:i LL ii .:i~1 'v'l «.:i~1 n J1 t11.:i 1 "W\91 :::n .:JLL 'U .:i~ 1 ~ LL~'J ~::: L i1 ci m:::m'W n1'i'W'J vi t11.:i 1vit1th,l 1 t11.:i~ LL 'U.:J~ 1 ~ LL~ 1m L VltJ 'W 
" 

~'W~:::e:i1vi~'ie:i.:i~1 t11~v1~ L1 tltJ LLG'l::: ~'W ~1nt!"Wl1.:it1e:i.:iL vi e:i uvi.:il.Jl.J t11.:i 1vit11 i:we:i'v'l~tl 1um vi ne:i"W 1 -if L yj' 1L 'v'IVtltJ L tl"W 
' ' 

LL~'Wm.:ivrn~~:::t111 t1L-ii'1Lr1~e:i.:i~m~vit11.:i zj.:iiJ~~\J'Wi1~.:iutJtJ 1 -u:we:i'v'll.j'WLLG'l::: 1 vivh zj.:it'W 1 'l'.:i"11LL~'Wt11.:im.:iLL i-i.:i 
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~::iim111.:iLr1~u.:i~m~~v1.:i~1 Lfi'W 1 ,J vh 1 ,X~ u.:iiT.:ivu.:i 1 u'lJru::t11 LLe.ium.:i L-u1 Lfl~u.:i~~ 'WBfl'11 flffi 'W~'W~ B um1 

'1.:i'1\Jii~fl~~v1.:i ci1'U 1 viuhr.:i«'Uii~fl~~V1.:!'W111'U'W:'W 1~vir.:i.:im ,h LLZ'l ::i'U'lJ1 
~ . 

2. Vl1 VflVl~e) ~e)'l)e),:j'\111.J fl fa vii ci1'U LM 81 ·lfo.:i n'U m ::'U1'W fl11,,.; 1.:!1'W'lJ e),:j~,J 1::fl el'U ei1,i-wfl ~ ~ 
" 

t!1.:!'W1111 'W~'W~e)'W fl11Lnrn11 m.:i fl 11 Lfl~el'WV1m11v1.:i LL~:: fl11'U1 LLe.J'W81.:! h.Jv11 flLLZ'l ::Ln'U L 'U1~ 1~ 8~ fl~~ ,, 

t!1.:!'W111'1::Limn'Uthv1.:iV1«.:ifl~~81.:!L?f~'1th::mru 2-3 -a'1 LlN L~el1e) 1 ,XJ1v1.:iV18\11 L VIZ, 1'Wfl11Lf1'Utl181.:!'1:: 1 ,ff 
' 

LLe.J'W LlJ'U1.:! 1m1~J181.:!'11 fl'11 v·rn.:itl1v1.:i 1 'WLL~Z,::~'W 1~cr.:i zj,:icr.:im 'tllJflL tl'W'1.:!'W'11?1~ fl'lJ'W1~'U')1~ 15 - 18 

~m L~e).:!'11fliitl1VliJflL 'U1LLZ,:;~e) L~?t::mflfl11'1.:!L VI~ fl 'lJ(lJ::Ln'Utl181.:!ci1'W 1 Vlaj'1:: bi fll.J11.:!'1.:!tl181.:!n'U:'W LL~ 

'1 ::'W1~V1,i1cr.:i Ln'Utl1m.:i 1 i'~Vle)'WLL 'lJ'W'U1.:ivfb.J C\1.J~ LL~11 iii e)~ m!~Vl~'U '11v1u.:itl181.:!LL~ 11..h::fle).:!~1 vi'.i eivfhJ ,, 
Clu~ '11 fl iru 1 -ffi'.iu~ C11.J~m1~J1m.:i 1ci5.:i -X.:idd'lu5.:itl1v1.:iLil-lV11.JflVl~B~B.:iLn'Utl1tl1m.:i viu1~1zj.:in1 v 1u.:itl1 

m.:i '1 ::u ~~ 1 fl111::~'ULmvi~m -111 ci1u 1 viaj'1 ::~'W fl1.:J'lJ1 L~flu eiv 1 iL ,h.X.:i?1u.:i-u1.:i11.:i-u1.:i5.:itl1v1.:i'lJru:: Ln'U m.:i 

.:im-d1L~ flueivri B'Wfll-1~1 VflVl~u11.:i5.:itl1v1.:i Lnrn 'liuffi uL~B v 1 u'.lutl1 v1.:iV11.Jfll-11fl'WB '1::tl11 ,J L YJ11l-l 1ci5.:iVl~B 

u fl~~B'WL tJu1::v:: 1 L~m~~ Vl-1 Lfl~Buv1vtl1v1.:i1 u'lJ1VV1~B,,-i1LLe.iuv1.:i~B 1,J zj,:i~u.:i~'U,,.;T;(uYiVl~eimv 1 'W 1 

i11l-l.:i L~uhJ1itl1v1.:i~fl~::fle)'WVl~e)LL'LJ.:!~'J 1umru~h.:i,,-i1ue.iuv1.:iV1~el?IC\1'W~~'Ute)J1v1.:ie)~1fl~ e)1'1 

Lfl~e)'WV181~vm1,i1 LL 'UflVl~e)Vl1'U 1~ LL\91 mru~h ,,-i1LLe.i'WV1.:JVl~e)?f C\1'W~fotuJ1v1.:i el~Lfl~ B1'1Lrl~e)'WEJ18 

~1881'W'W1Vl'W:: 1 umru~ll'lJ1Vtl1V1.:!~'U Lm':lv11'1'J'WV1.:!'W111'1::'U 1tl1m.:i~1~m,,-i1 LLe.imn.:i zj,:i 1 'Wfl 11'U1 LLe.J'W 

81.:J L Umfl LLZ'l ::Ln'UL 'U1~ ~e).:!8 fl LLe.i'W 81.:JVlmV 1 LLe.im1l-l nu,,-i11 i'llm 'lJ1~u.:ifotl1VIU}1Vl~e)LL 1.:! fl~~L ~l-lt'W 

1~EJ?f'3U'1 ::L ~'W11 ~?f ,:je)1 v-um 'lJ1L~ e)lJ~,J1:; fle)'\.Je)1,i'Wfl ~~81.:!'W111~e).:J 16nV11Yl1.:!~ L~V.:J \,le) fl11 
' 'U 'U 'I 

L ~l-lr111l.q'WLL 1-:i'lJu.:i 11r1-u m 'lJ1L~Bl-l 1~v~u.:i'1.:ivu.:iV1~Bfl m -111 L~B~ u.:i fl ~~m.:iV1u1~1 LL~:: 1 um1,,-i1 LLe.iuv1.:i iT.:i 

.:iu L -d1LLZ1::i'U'lJ1'lJru::«'Ui'.i~fl ~~ m.:i ~u.:ivfltl1m.:i~viufl 1 u'lJru::Ln'Uv1.:ivi~mr1~eiuv1 vtl1 m.:i 11lJ-X.:ivmLe.iuv1.:i 

~'\111.Jfl 1 u'lJru::t11 LLe.i'WV1.:! 1 ,Jv11 fl uz,:; Lf1'U L 'll1~ 

zj .:i~ u.:i 1 ivi1Y11.:iL V1~1dmh.:i~ m~u.:i 1 u'li1.:i L 1m fl 11,,-i1.:i1u~~ u.:iL ~.:i~'U~'J'WL tlu m1 L~l-1LL1.:i~l-11m::,,-i1~B'UB L -d1 

LL YJ'U.X.:iiu ~.:iiru fl 11V1~ fl L~ v .:i LLZ1::u fo L ,J ~ vufl111-ff vi1Y11.:i~ L tl'W'U'1 ~ v L~ v.:i 1 ufl 1 ::'U'J'W fl11,,-i 1.:i1u L vi~1d 1,X 

L Vll-11::?tl-l~.:i L tlu~.:i'1'1 LU'W 

e)1 fl11 uz,::e)1 fl11LL?f ~.:J'lJ e),:j L 1fl'lJe)L 'lJ1 L~Bl-11 'W~ ?f .:Je)1 tJ LL~ Z,::fl'WLL~ fl~ 1-:inutu e)~ln'\.J'Vi t!1fi?f fl1'W 
'\HJ , ,j° 

LLZ'l::r111l-11'WLL 1-:J'lJB.:! hr1 B1fl11LLZ'l::eJ1fl11LL?f~.:J~'W'U (111,A, 2555; ~1~fli, 2555; Felson, 2006) L~LLfl 

1. e)1fl11U'J~ (pain) 1m::v::LL 1fle)1fl11U1~'1::~l-li'Wi5n'Ufl1116n.:!1'W '1::U'J~ 

-um '!J1'lJC\J::Lri~ el'W 1 Vl'JVl~BVl«.:i'11fl 1 -B'-irm tl'WL 1~1'W1'W LL~::e)1fl11'1 :;'U')1LYl1'1.:! L~Bi flfl111-B'iB 

«fl'13ru:: fl11,J1~'1:: 1l.i?11m1C1'UBMhLmll.:i 1~-B'~L '1'W l1 flU'J~'U~L 1ru~1uviu1'lJu.:ii B L~ BB 1fl111'WLL 1.:itu'1 ::,J1~ 

'lJBL'll1LLii'l<ffimv;v.:iL~fluuvVl~ei'lJru::ifl-irei 

2. iutJ~LL -ii.:i (localized stiffness) Lfi~V1«.:im1ifl'lJBL'U'WL1'11'W1'W ci1'W 1Vlaj'W'U 1 'W~B'WL <ff 1 

(morning stiffness) 'li1.:inz,1uuvfl11 30 u1Yi l1mn~tu-a'1'lJru::1~mu-w1::1uvh.:iuVl~mVIVV~L'!J1 L~V fl11 

U11fln fl11ill'UB!J~ (gelling phenomenon) zj,:i'1::iiB1fl11~fl~mh'U1flVl«.:i'11fliT.:ivu.:i Vl~uiT.:iLn1imu 1 LL~ 

u1fl11'1::~tm~u1~'lJE1'U-iru 2-3 r1#.:i 
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3. iiL~v--11 'U'Uv'llru~bf'l~el'U 1vn (crepitus on motion) '11nn11b~rn,1~'lJv--lm~~nBv'U~--1ein 

-IT'Ul.l1\J~ b 1 '1J'lJ e)i.Je'.j'J'UvffilJ b'1l.Jelf1'U bbfl ~'1Jel--111--11~Vl11--l'Uel~ bbf'l\Jfl--1 

4. 'Uel\J'Jl.JVl~vnvib~\J (tenderness) '11nn11iii.J~m~'lJel--lbVlfl'J1'U'Uvl.J1n-IT'U 'li--1b~ein11 

vi'1bU'U'lJv-:i bf'l1'Ubb 1--1-IT'U b'Jfl1f'l~1'1 ~f~mb~-:1\J~nru'Um ~1 'li--1LU'UC-Jfl'11 nm~~n--1ein'lJv\J'Uv 1 m1 v~iiim ~1 

ei m'1\J'1~~\Jv1 n11nvib ~\J vt~eii.J1vim n.ff tJ'lJru~bf'l~v'U 1 Vl'J , 

5. el--11'11n11bf'l~v'U1VrJflvifl--1 (limitation of motion) lvim;rn1~1'UY11--lelVl~elbVIVVvib~1 

f'l11l.J'11l.J11'11 'Un11 bVIV vvi b~1~fl vifl--11 'U'llru~fl--1\J'U 1viv1'1 biivi'11 nni1m deivt1.J1'll1 (quadriceps) ~Bel'Ubb 1--1~1l.J 

~'JV 

6. 'Ueie:jvi 1,J (deformity) b~vn11vi1b U'U'llel--1 L 1f'l':i'Ubb 1--1.ff 'U'1~~\Jn11uviLn'lJv--l -if m~1-if1--1~ii 
" ' 

~V15'1mmtltJ~n~ru~'lJel--l'lJ1Lfl-:lveln~1'U'Uvn (Genu varus) Vl~el'lJ1Lfl--lb'U1~1'U1'U (Genu vulgus) til11'1 
" I ,et -=t 1,1 d I.I' I 1,1 

11--1 n 1 v~\Jl.J n 11'1\J'll ei--1 nfl 1l.J b 'U vtil 'U'll 111l.J m v 
lviv~11 i.Jt:r '1--lel1 v-if m ~1 b~vl.J ~th~nv\J m'li~ n~vi v1--1~111l1 niiei 1 n11,J1 vib ~1m n.ff 'Uvt~--1'11n 

"" ' 
n ~viv1--1~111b'1~'11 tJ-d1w&'1 J--1'1b ~v--1'11 m~v~ b 1fl1ffi-B1 'U m~\J'l'U n11n~viv1-:i~111~Cflv--lb~'UVl~vti'Ubtl'U 

b ')fl 1'U1'U.ff 'Uv~nmi1m'Ui'U~'1'J'UV1-:lbbfi~ bb 1--1-.l1'U~ n ~vi 81--1~111 lvi Vel1 n 11,J1 vi b ~1el1'1\J';i 1 bVl 1'1-.l 1 'U'IJ'J-.l~ n 

1~vt11-.i1mni.Jv1-.i.g-.iCfl ei-.ii-.i-d1-:1V1«-.in~viv1--1,J1~mru 2 - 3 i1 ll.J-.ibvlei1ei 1 itl1v1-.ivtvvi 1Vlfl bb~B1'1i.J1vimn.ff tJ 
' 

Bnf'lf-.i 1 tJ'll1--1n11bni.Jtl1 v1-.i n1wnV1~mf'l~v'UV1 vci'-.itl1 vi-.i n11vi1 bb~'UV1-.l Vl~v n1)'W1bb~'UV1-.l 1 ,Jmmbfl ~ bfl\J 

b 'U1~ ~'J'Uel1 n11'Uv1Jvibb ~,1 el1'1 bnvi.ff 'UVI« --1'11 n~'U'Uel'U 1 'U'IJ'J-.lVl«-.lb ~ V--lA'Ufl el'U~'1 ~b~'UV11-.l 1 ,Jn~viv1--1m11 Vl~e) 

Vl~--1'11 m!-.i~i.Jiivi n~\i1v1,1.g-.iCflv--1'1--1--1eivt~ei~\J'll1\J'Ui'Um'U 1 J--1db~v 1~'llEJ\J'Um~1ei1n11'1~~.ff 'U lvi Vtil flvvi 

1 'U'IJ'J-.lm~m'U n11vi1-.i1'U~Cfl ei-.if.im~1 '1--1 vei-.ivt~vf'lm~1 b~'Uvnvt~ei~1ci'--1tl1 v1-.i~w:rn ei1'1vi11 iiiL~v-.i1 'U'!Jv 
' 

'lJru~bf'l~e)'U 1 Vl'J J-.id~vel1n1';i'lJe)-.l'Uelb~1b~e)l.J'5'1Jbb 1--1.ff mJ'1-.le)111rnll.J'1v1'1i.J'J\i1b ~1bblJbf'l~e)'U 1 VrJb y;V-.lb~nuei V 
~ 'U '\.I ' '\ 

'lJru~vi1--11'UVl~el~n'!Jv bbfl~el1'1lJ'Uel\J'Jl.JVl~eln\i1b~\J e)-.ll'11n1';ibf'l~e)'U 1 Vl'J'Uelb ~1~fl\i1fl-.lVl~el'Um ~1~e:j\i1~,J vi11 i 
b~'Uvi1-.i1'U 11ill m~v~vi1--1~fl\i1fl-:I iieii.J'111f'l 1 tJm1--1eivt~ei b VIVV\i'l b ~11 tJvi nm~m'U n11vi1-.i1tJJ-.in11'1-.i~i.Jii\i1 n~\i'l 

' ' 
v1-.i~111 n11n~\i1V1-.l n11bnrnJ1v1-.i n11bf'l~v'Uv1vtl1v1-.i n11vi1bb~'UV1-.l bbfl~m1tl1bb~'UV1-l1i.Jti11mrn~bfl\J 

b 'U1~ vi11 i~~el-.lf'l11l.J'11l.J11'11 'Un11vi1--11'U 1 'U~'1\i1 . 
f'l11l.J 1'Ubb 1-.lbbfl~C-Jfl m~Vl\J'llv-.l bf'l-if m ~1 b~vl.J 1 tJ~~,J1~n vi.Jv1'1i~ n~\i1v1-.im11 

f'l11l.J1'Ubb 1-.i'lJei--1 l 1f'l-ifm~1 b~vl.J 1 tJ~~-.iei1~~,J1~nvi.Jv1-ii~n~viv1--1~111 

n11,J1~ Liim~lii'i.Jf'l11l.J1'Ubb 1-.i'lJei--1bf'l'Um~1b~vl.J~UVl.J1-B1 'UU'1~U'U Fiei n11i.J1~bii'U~1v 

1~\J\J.fr'Ubf'lbbelfl (Kellgren - Lawrence Grading Scale) lviv,J1~bii'U'11n'IJv--l'Uel~bbf'l\Jfl-.l (narrow joint 

space) n 11~ \J ~ l.J n 1 ~ ~ n--1 el n 'lJ el \J -ff el ( maginal osteophyte) b d el n 1 ~ ~ nbbfl ~ (l--1'111Cfl n 1 ~~ n B el'U 

(subchondral bone cyst) bb'U--11~1il\Jf'l11l.J1'Ubb1--l'llel-:tbf'lb'U'U 4 1~\il\J (111"1, 2555) vi'-:id 1) ':i~lil\J 0 

Vll.J1 vci-:i m~-r--1~1lJ~i.J~m~ru~im~1b~vl.J 2) 1~1ii'i.J 1 Vll.J1 vci-.i iii.Jl.Jm~vin--1ein 11Ji\i1 b'1'U zj,1iiirmhAruvi1-:i . " " 
'1~&11.JvV 3) 1~vl\J 2 Vll.J1V'1--1 ii~l.Jm~~n--1einivib'1'U bb~'IJel-:t'UelEJ-:t1lJe:jvi,Jn&i 4) 1~\il\J 3 Vll.J1V'1--1 ii~l.Jm~~n 

--lvn'tl\i1b'1'U bb~'IJel--l'Uelbbf'l\Jfl-:ti.J1'Unf11--1 bbfl~ 5) 1~\il\J 4 Vll.J1VC1--1 iii.Jl.Jm~\i1n--lvn'tl\i1b'1'U bbfi~'IJe),l'!Je)bbf'l\Jfl--1 . " 
1'Ubb 1-:tbbfl~:i'.kdeim~vin 1Cfl m~vi nBv'Uzj--1n111D'1il'v l 1f'l-if m ~1 b~vl.J b~l.JvY--1bb~1~1ii'i.J.fr'Ubf'lbb vfl~ 2 (11tivi vi~v . " " 
u ~viveieiflutJ~n~ bbiA-:ii.J1~Lvil'l1 viv, 2554) J-.iffilJ~1b tl'UCfl ei-:i1~fom1iu'1il'v~1vm~-r-:i~vim1v '1~vl'111ru1 

1U'11fo~1vm~-r-:i~1'Umrun11-a'n,J1~1&1 bbfi~lil11'1~1--ln1V 11Jivib'1'U \ilel-:tn111U'1ilmbVn L ':if'l Vl~elbb ~VlV'J1-:t 
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LLC,.l'\Jn 1-s-r f)'\•flv)'J 8f11'ithvi'~ ci'J'U 1 viaj Lf1 (\J','J f11'iitl'1il 8 L 'irl'U€J L 'LJ1L~€JlJlJ f1 L 'tl€J1 f11'iLL'9:::€J1f11'iLLG'1~.:I ('J'i'it"U' 

2553; 'J'i1"1, 2555) 

Lf1'1J't'IL'Uf11'iitl'108'U€JL'LJ1L~mJ ij 3 itl (Altman et al., 1986) 1v1LLri 1) i'1'1il8L~WL'tl€J1f11'i 

Y11.:ir1~D f1LL'9::: f11'i\;l 'i'J'1 LB f1'1!L 'i 6 (clinical and rad iographic)1~ 8'W'11 'i'1J1'11 f1€J1 n1-s,J1~-um 'LJ1~'J:W fl'U€J1 f11'i 

1Jie:J1i.Jde:Jci1.:iue:J8 1 'U€JL'U 3 -ue:J 1v1LLri €J18:w1nni1 50 ti -ue:JtJ~u~.:iu€J8f111 30 'fnvi LL'9:::ijL~8.:im€J'ULLm'U , 

i118L'U'!J€J ~'J:Wfl'Uf1'i:::~f1-'l€Jf1'U~L'Jru'U€J'U'!J€J (maginal osteophyte) itln1-sdijr111:wbfa8"1::: 91 LL'9:::ij 

rl'J1:W'11 wn :::fa8 '9::: 86 2) itl'108 L~ 8L'tl€J1f11'iYI 1-'lrl ~ti f1LL'9::: f11'i\;l 'i 'J '1 Yl1-'l~8-'li.Jlj,j~ f11'i ( clinical and 

laboratory) 1~8'W'11'iC\J1€J1f11'i\J'J~'!J€JL'LJ1~'J:Wfl'U€J1f11'i~€J1i.Jde:Jci1-'lUeJ8 5 L'U 9 '!J€J 1v1LLri €J1~lJ1f1f111 50 ti 
'1J€Jti~ LL~.:iu€J8f111 30 'U1vi ijL~8.:im€J'ULLm'U.fl18L'U'!J€J n~L~'Um:::~n 'U€JL\;lLL~-:iLL'U'Um:::~n mi1ie:J1lJB'U f-11 

" " , 
ESR U€J 8f111 40 :w:w.lJi e:J -a'-:i1:w-:i Rheumatoid factor (RF) U€J8f111 1:40 LL'9::: «n13ru:::tl11'1l'!J€JL'1hi-w'Uf11'i 

eJf1LG'1'U Vl~€Jij'11'U'J'Ub,j~L~€J~'U1'J (white b lood cell) U€J8f111 2,000 '9'U.:W:W. zj,:iitlm-sdijm1:wb{€J8"1::: 92 

LL'9:::ijm1:W'11L'W1:::{€J8'9::: 7 5 LL'9::: 3) itl'1,fo 1~8 L'tl€J1 f11'iY11-:lfl~ti f1 ( clinical)1~8'W'11'i'1J1'11f1€J1f11'i\J'J~'U€J 

L'LJ1~'J:Wfl'U€J1f11'i~€J1i.Jde:Jci1-:iU€J8 3 L'U 6 'U€J fl€) €J18lJ1f1f111 50 ti 'U€Jti~bL~-:lU€J8f111 30 'U1vi ijL~8-:ln'S€J'U , 

LLm'U.fl18L'U'V€J n~ L~'Um:::~n '!J€JL\;lLL~.:iLL'U'Um:-.~'1 LL"1:::r1i1ie:JhieJ'U zj,:iitlm-sdijm1:wb{e:J8"1::: 95 LL'9:::ij " " , 
rl'J1:W'11 L'W1:::{€J8'9::: 69 

i1vifof11-si.J-s:::dJ'Url'J1:w'S'UbL 'i-:l'1J€J-:l L 'irl'!J€JL'LJ1L~€J:W L 'U~vl,J-s:::f1€J'U01'tl'W f1~~81-:l'W1'i1i!'U Vl1f1 , " 
mf'U m-sf n131vlvi,h 8'U~m-s,J~:wflil'1::: 1v1f 'U n1-s~LL"1f f1131L if €J-:l~'U\;11lJ'U€Jri1vi'U~ n1-sf mn 11r1 L de:J-:i~'UbL'9:::f11'i .. " " 
1 ~flilrl:Wfl'U L'irl (2554) zj,:i'1::: L'tlLL 'U'JYl1-:lf11'iitl'108'11f1€J1 f11'iLL'9 :::€J1f11'ibb'1~-:l 1~fari €)1 f11'i\J 'J~'U€JL -d1vl1llij " , 
n1-seYmG1'U~1:wv118 im-d1ti~u€J8f1i1 30 'U1vi ~1:wti''UijL~8-:iv1-:im€J'U LLf1'i'U'1Jru:::Lr1~€J'U 1 vi-:iim <th Vl~€J€J1'1'W'U 

'IJ€J'U'J:W L\;l 'IJ€J~~'ii.J1v1 LL"1:::'1:::'W'11'iru1ci-:i\Ji€J'W'ULL 'WYlm 'Uf1'it"U'IJ€Je)f1L'1'U ijtl11 'U'IJ€J -rn131~'J881LL~'J €J1f11'i 1li~ 
" 

-IT'U Vl~€J'!J€J~~'ii.J'U~L'1'U 
" 

C,.1'9 m:::Yl'U'tl €J-:l L 'irl'IJ€JL 'LJ1L~€J:W L 'U~G'1-:l€J18vli.J1:::f1€J'U€J1'tl'W f1~~81-:l'W1'i1 "" , 
L'irl'IJ €JL 'LJ1 b~ €J:W Ln~'11 f1 f11'i L ,J~ 8'ULL i.J'9-:l'tJ€J-:l'U€JL 'LJ 7zj,:i L1J 'U'U €Jvl~ €J.:I fotl1Vl'Uf1'1J €J-:l~1-:l f118 ij 

mn11i.J1~-um-d1vli:w~'Ufit1'Uf1111i.:i1'U1~8'1:::i.J-:i~mn-IT'U'tlru:::vh-:i1'U L~'U"1-:itl1viun -um-d1tl~u~-:i vh1~-s:::8::: 

f11'i L~'ULL'9 :::Yl « 8 f11 'i Lrl~ €) 'U 1 Vl'J '1)€) .:l'IJ €) L 'LJ 1'9 ~M 'i'JlJ J-:i€J1'1ij .fl1'J :::-u €) b 'LJ 1 ~ ~ -s,J ('J 'i1"1, 2555) ci ,:jt:,J '9 L ~ 
" 

G'1:w'S'i'1.fl1'WYl1.:lf118 LL'9:::m1:WG'11lJ1'i{11 'Uf11'iV11.:11'U'9~'9.:I '1'U m:::Yl'.:i 1li'11lJ1'i'1\J'i:::f1€J'U€J1'tl'W L ~€JVl1'i181v1m~'U 

L~€Jrl'i€J'Urlf'J ~ €J-:l~-:l'W1rl 'i€J'Urlf'J L 'Uf11'i~bL'9lJ1 n.ff 'U vh 1 ~·m ni €)LL iLL"1:::V1:w~n1«.:ih'11f1 f11'i f n131vl~ €)-:lL -ii 
" " 

1:::8::: L 'J'91€Jtl1.:i\Ji €JL ~€),:j f11'ivi1n'1 f1'i'i:W ~'JlJ fl'Ui-:ir1:W'tl€J-:l~G'1.:!€J18 f1~:Wd'9~'9.:I '11f1rl'J1:W {~ni1'U1f1 L 'Uf11'i'9 mi-:i 
" 'U , , \I , 

(G1n11f\;lu, '1!:W'U1~, '1'iW1, LL"1:::Y11~n~. 2550) G1€J~r1~€J.:ifl'UC,J'9f11'i~f1131'1J€J-:i.nm1m (2551) vl-w'Ui1 1181v1 
OJ V .J d 1 .J 1,1 V 4 S,, .J C: .J' 1,1 V I 

f11 'i'1'U'U '1'U'UYl1-:l'1.:lrl:W LL'9::: m-:i::: Yl'W 'W'9.fl1'W YI '9 ~'9-:l:W G'1'J 'Ubf) 8'J 'tJ€J,:j f1 'U.fl1'J :::'1f :W L~ 'i1YI b 'W:W 'U'U 'tJ €),:j t:,J '1.:1€)18'1J €JL 'tl1 
, , 'U'\J .. 

L~€J:W€JtJ1-:iiju8i1~cyY11.:iG1~~ (r = -.208, -.215, LL'9:::-.164; p < .05) L'U'tlru:::vlr111:w,J1~LL"1:::m1mr1~8~vl 

Lvl:w.ff 'Uijci-:imM 8'J'IJ€J.:I fl'UJ111:::'5m~{1vl Lvl:w.ff 'U'tl€J-:l~ G'1-:l€J18'!J€J L -d1 L~€J:W€Jci1.:iiju8i1r'\'n 1Y11-:i'1M (r = .205, 
'U 'U , -~ 

.569; p < .05) L~'Ufl'U 

v1-:ii!'U ~'1-:i€J18im -d1 L~€J:wvlv-:ir1-:ii.J1::: n€J'U€J1'tl'Wf1~~ 81-:i-w111zj-:ici1'U 1 viru b tJ'U~1viu1r11€J'Ur1-r1 
'\J'\J , Ill 

Lb'9 :::m w1vl ~ €J-:lvi 1-:i1 'UL ~€)VI 1'i 181v1 bt 8-:lrl 'i€J'U r1f 1 (,J 'isl~\;] LL'9::: r1ru:::' 254 7) b~ €Jij €)1 f11'i\J'J ~'IJ m-d 11 'U , 
1:::8::: LL 'if)~ G'1-:l€J18f1~ :wd€J1'1 v-:ir1-:i 1 'tl'U€JL 'LJ1 L 'U n-s:::'U'J'U m-svi1-:i1'U L ~'Ub~:W mh-:i\Ji €) L ~ €),:j J.:i m-sii-:i«'Uij~ f1~~ 81.:1 

\1\1 , , 
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:.lr,,~m.Je:itln 'HWLf'l ie:i-:iihi nTrn~vitm nTHfl'ULL'1:::Lf'l~mJ Ei'1m11EJ1-:i L ~e:i 1 tlvi1 t17'1LL~'Uvi~e:i'tn m11 t11-:i~'U nT~ • 
! ~~LL~'\J 1tl\9l7 mrn:::Ln'U L'V7~ '1'\Jm:::vi'-:iiie:i1 n11tl1vi-vm'tl71'ULL 1-:itmL,U '\J'lJru:::Lf'l~v'\J 1m L~ n-ue:it1vi~e:i'1Jru::: 

.., · •'1e:i:w-v mh nvi 1 'Llf171Lf'l~v'\J 1 Vl'JL~e:i~e:i-:i 1-if'U1WhV11-:i 1 'Un11vi1-:i1'\J L '1i'Um1,!-:i 8v'1Vl~tll'J m 'tl7 m18nvi~e:ii1 

.., ~ ~ m-:i~vi,!m.nn vi11 ,XL t1m:iu~11f'l~-:i 1'Lln11i1 L 'W'\J~1\9ltl1:::i11'\JLL'1::: n11vi1-:i1'\J u1-:in~e:i-:ivi~vi-:i1'Uvi11 ~'1J11>1 

~ !_jvi' LL'1:::~e)'1~'1Yilf'l1e)'Uf'l~'J1'Uf1711>1LL'1 '\Je)f1'17f1dn11vi1n\lm1l.J'i'Jl.Jfl'U~'1f'lll 'lll.J'll'\J Vl~e)b~e)'\JU1'\Je)7'1 " . 
9 '1'1'17ne:itl~11f'l1'Un11L~'\JVl~tl'1 n,1-:i ci-:i i;m 1 ,X~~-:ie:i18-vm 'tl7 L~vl.J~tl1::: ne:i'Uv7'U'Wn~vim-:ivn11 Lnvim1l.J1\9l n 

, , \I \I " 

~ --rn 1 'Uf171U~'Ulil'J 'Vle)LL'Vl Vll.Jvlf17~'1h 1'Llf171~ m11 ~(YL~8f'l'J7l.J:WflruA71 '\J\,l'\JLe)'1 bl'1:::v7'1L nvim1:::Lf'l~8\11Vl~e) 

;~Lf'\~7 U71 U?lf171iif'lrufl7'W~1\9l~'1vl'1'1 " . 
2. n1-a~.:it~l~l.lm<a~LL'1\9l'\JLeWUeN~~.:ie11~-ifot•thL~vl.J~tl-a:::nmrn1;l-wn~~t11'1-w1-a1 

~~'1e)78-Ve) L 'tl7 L~e)l.J~U 1::: f1e)'U e)1'U'W f1~\1187'1'W717ii LL 'U'U LL~'\J f171vi7.:J1'\J~ L U'\J?l1'\JVl~'1'1Je)'11 ~ 
"" . 

fj\,l cu ~'llry1, 2555) e:i1n11u1111L'tl1~ Lnvit'U'11n bf'l-vm'tl1L~e:il.J\l:::~l.J-w'Ufin'Um11.ffvi1'Vl1-:i 1 'Ll-ii1\9lu1::: i11'\J 

'1:::ci-:i~ '1 n 1 :::V1'Uv1 e:i~ ~-:ie:i 18f1 ~l.Jd~-:i 11.rn 11i 1 L ii'Ll;;ji (;"JU 1 :::i 71'\JLL'1::: n11 vi 1-:i1'\J n 11 vi LL'1 {;1'\J L v'1'1Jv'1 ~ ~ -:ie:i1 ti'LJ e:i 
\I\I , , 'U "" " 

I ~7L~e)l.J~tl1::: n e)'Ue)7;g'W n~vi 87'1'1'1717~'1'17 L tlw,fo~vi LL'1 {;1'\JLe)'1 L 'O'\JL~ 81 fl'U~~'1e)7 tl'Vtl L 'tl1 L~e)l.J 1~mvi'11tl~~e)'1 
'U 'U 'U , 

;' LL'1 (;1'\Jbe)-:J 1 'LlLie:i-:i f171'11>1LL 1'1~l.J1 m:::vi 7vl e:i-iim 'tl7 f171 L~~l.J~~7'1f'l')7l.JLL ~'1LL 1'1'1Je)'1f1~ 7l.JL ,1 e)1e)'U'V m 'tl7 LL'1:::f171 
" 
~\11f171f'l17l.JU1\11 LLvliif'l'l7l.JLOYl7:::L\17:::'1'11 'Uf171'1\11 LL 1'1~l.J7 m:::vi1vie:i-iie:i L'tl7'17 f1f1J11 'UV17'Vl7.:J 1 '\Jm:::'U1'\Jf171 

'li1.:i1'\J ~-rn118'\J m1L~'\J n11,!-:i8e:i-:ivi~e:if'lm'tl1 LL"1:::n11i15-:it1181.:i zj,:iG11mtl'Uvi1V11-:i~Lvil.JLL 1-:im:::vi1vie:i-ve:i • 
L'U7LL'1:::°r171 iXLnvJe)7 f171U1\11 L'tl7 (ru1'1A, 2545) \1)-:Ji!'U ~~'1e)7~1'Ve)L'tl7L~e)l.J~tl1:::nv'Ue)7;g'Wf1~1>187'1'W717f'l')1ii 

"" ~ 
f)11\11LL"1\9l'\Jbe).:l~L vi 8'1Yle)LL"1:::~m ~e).:J L ~ e)'Je)-:Jfl'\J f171'U1\11 L~'U'!Je).:J'Ve) L'tl7'17 nm:::'U'l'\J f171vi7'17'\J LL"1:::f'l-:i 11zj,:i 

" 
tb:::~'Vlfifl7YI f'l rumY1-S1(;1V1~e:im11.J~1~n 1 'Um1vi1.:i1'\J 1vi8n71"1vJLL 1-:i~l.J1m:::vi1~e:i-iim'li11'Ll?t1'\J~ L~ t11n'Uvi1'Vl1-:i . . 
L'\Jm1vi1-:i1'\J 1vimLiJ-:ie:ie:imtl'U 1) vi1V11.:i~~e:i-:ivi~m~8'1 2) vi1V11-:i~m1tlfoLtl~8'\J LL"1::: 3) vi1V11-:i~~1l.J11fltl5'1~1vi 

\1)'1118"1:::LB8\11~e)1tld 

1. vi1V11-:i~ ~ e:i-:ivi~ m~8-:i 1 'Um:::m'\Jm1vi1-:i1'U'1Jv-:i~~-:ie:i18~tl1:::ne:i'Uv1-ii'Wn~vim-:i'W111 1vi LLri m1 "" . 
t!-:i8e),:iVl~vf'lm'tl11'Um1n~vim.:iviu1~1 m~-:it1m1'Un11vi1t11-:iLL~'\J n11,1-:i-:ie:iL'tl7Vl~v-w''U'1J1'UtA'U1'U'llru:::i'Uiivi m1J-:i . 
vm'tl1vi~e:i~-:ivm'tl1'1Jru:::8rn1-:ivi~e:im'll'U:::'U11'1tl1m.:i LL"1:::m1i1vi~e:ivi7'U5-:it11m~vii!n'1'\JLn'U1tfl'Ll'1Jru:::Ln'Um-:iLL"1::: . 
Lf'l~v'UEJ18t11m-:iL~e:itl11tlLL'U11tlm-:iL~'\J~'U vi~mhml18tl1t11-:i~'U 

" 
2. vi1V11.:i~ m1tl~rntl~ 8'\J 1 'Llm:::m'Un11vi1-:i1'\J'1J e:i.:i ~~-:iv18~tl1:::ne:i'Uv1'UY1n~vim-:i'W111 1vi LLri 

"" . 
m1~v11,XiiLLvi'Ui1vifo11-:i(;l:::n.:i zj,:iLti'Um111e:i"11kutll.l1cit11m'1'1Jru:::w1,Xt11m.:iLL~-:i\>11 Lf'lie:i-:i~m1vim-:i LL'1:::L1J1:::i1vifo 

" 
~'U:Wvlf1~\1187'1~i'\J~'Jtlnm-:i7'\J~'1L'Vl7fl'Uf'l17l.J~'1'1Jv'1i'\J~'1'Vvf'lvn (elbow height) 1'Ll'Vl78'\JVl~vV17,1-:iL~f11.Jv8 

:;.J " " 

ru1-:iri, 2545; ~'VlB, 2551) LL'1:::V11n,!-:ime:i-:itl181-:ivi~e:i'1Jru:::tJ1m-:iL-ii1Lf'lie:i-:i~111 m1Wu11i~:wm1l.J~-:i1:::\1)'lJL'tJ7 

LL"1:::ii~'J7'1LL 'lJ'\J .L ~e) 1 ··fo '1J'\J'018~'Ut17Vli!m~e:i~e:i.:i"1 nt'\J8'\JVl~e) 1-ff u '1J'\J'018'W 8-:Jtl1vii!n1111riv'U'1:::,!-:i Liv~ e)'\JLL 1'1~ . . 
f'l1:::vi1~e:i-vm'li1 (n'Une:i1, 2556) 

3. vi 7'Vl 1 -:i~ ~1l.J11fltlD '1~1vit'Um:::'U1'\Jnwrl 1 '17'\J'lJ e:i-:i ~ ~ -:im ~~ tl1::: ne:i'Uv7'U'W n~ 111m-:i'W111 

tl1:::nv'Uvl'l8 1) mwnvi~e:ii1(Y-:itl181-:i zj,:i'11Lti'U~e:i-:itl1:::ui'Uri1tl1vi,! n'1Je:i.:itl1m-:i~'1:::t1n 1 mL~'1:::f'lf-:i 1viti 'Wiiv1m1 

tl1111L'tl7 V11n~e:i.:iLf'l~v'\JEJ78'1-:Jt1181-:i~vii!nmnn-i1m1l.J~7l.J71fl~'1:::8n1vi m11.fff'l'U'018 2) ~7l.J71fl1ivi18'\J 

L 'tJ 7~'1 fll.JVli '1 L ~e) 8f1VI~ e)')7'1'1'1tl7 87 -:i 1 'U'lJ ru::: Lfl'U 87'11vi LL"1::: 1 'U f1718 f1(Y-:itl187'1 LL~ '1 :::f'lf-:im11iX ()'1el~:Svi\>71l.J7f1 
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~~~LL'1:::V1'1.:Jv~L'ULL'U'J(ll1.:J 3) 'Uru:::LnU81.:Jrl11~v'ULVnhrn1~ci~ mtlm:::8::: 1 LL'1::: 4) V11n~v.:JLfl~vmJ18ci.:itl181.:J 

tm:::8:::Y11.:ivi'tn'1fl11WvnV1u:::u11VJn L'11'U 1m~u 1t18'U~ V1~vw~nw1u~u~ 

lil.:ii!'U er ?1.:Jel18'LJ elb'U1L~ellJv1'1.h:::neium;~n~~V1.:JVrn1 \J:::\P1 el.:J~ L~(ll'Ubel.:JL '11'UL~ mn uer?l.:Jel18'U m 'U1 
'U \I , 'U 'U 'U , 

b~ellJ b~8vf 11tfl'UL~el.:J n11'1~bb 1-:ivJmn 1:::'\111\Jl el'Uelb'U1 b~ 8 n11'1~t11V1'Un b 'U mruvJiim1:::t11Vl'UnLf1'U LL'1::: 1'ff 
V11Y11.:i 1 u;ivi'Lh:::'111'tim.h.:it1 n\P1v.:JLmn:::mJ L?l~lJ?I f1.:ifl11lJLL ~.:JLL 1-:i'Uv.:J n~1mdei ~eiu-um'tl1 U.'1:::~ ~m1m1lJ 

" 
,J1~ 1v1ei ~1.:it1n ~v.:JL VllJ1:::?llJ 1~8 Lt2~1::: 1 m~ei.:i m 1'1~ LL 1.:ivllJ1 m:::v\'1\Jl ei-uei L 'tl1\11n n 111 -&'v11Y11.:i 1 um :::mum1 

" 
V11.:i1uvi Ltl'U~.:J'11L'U'ULvieit:::'1vfl11lJ ~'ULL 1-:i'Uei.:i 11fl-um ~1 L~vlJ LL'1:::fl.:i 11zj.:itJ1:::~Mfi.f\1~ 1 um1v\'1V1u1vl'Uei.:i 

-i1.:im 8 flru.f\1~;:svi Lb'1:::fl11lJt-.J1?1 n 1 Un11'Y11.:J1U~1Vl-ruer?l.:iv18ncilJdv118 
, " 'U 'U , , 

vilJ ~i~ 81v1P1mmein ?111 LL'1:::.:i1ui~ 8v1LM m-uei.:ivi ~11'1ruvltl1lJ11 -&'eiei n LL uu n 1 :::mu m1i~ 8 lil.:i-d " ~ 

(1) Arbesman, & Mosley (2012) 1v1Y1UY11U111rum1lJv~1.:iL'U'U1:::uu\11n.:i1ui~m;j.:iY1~'1el.:J 24 

L~ el.:J ~U11n11 ~ Lb '1~1U el1~1el\J1 ifovJr11u.:ifi .:Jf111lJ \P1 el.:J n 11b 'U n11 LL 111.J WV! 1 'Uel.:J er ?1.:J el18 L 'UU Pl\JEJ n '11.:J 
\I " 'U 'U 'I \I 

"1m1 t1~uvJ m1lJ ?11lJ11t11 u n 11v\'1.:i1mL'1::: m 1v\'1 n \11 vi 1'1.l1::: '111u 1v1 i.:i-d ~u11 \!:::ii m1lJ«lJ-wutnu1:::uu 
" 

"11'1~m1~1'U'1,'U.f\1~ i1un111im1lJj (heath education program) fl11'1.:iiieiv\'1'l°1lJnun11\Jfu 

~11lJ~~u.'1:::m1iln~n~:::1um1'LJij,j'~ (Self-management program) 

(2) mJ~:01 UWfi11lJL\l~ru LL'1::: l'l~'W\J'tl ?11«(1ltl (2551) n11'1~U~n11jl11~Lb'1er?l.:Jel181:::8:::811 
,:ii.I "" u , 'U 'U 'U , 

h'Vl-r u'LJ 1::: L YI 1'11 YI 8.ff 1 ~.:i fl.:J ~ei L 'Liu viu1vlV1« n-tm.:i m eiu fl,r 1 m 1~ LL '1 ?I'll m~'LJ 1 :::t1 tuii« n ~ru :::fl 1 eiu fl'1 lJ " . . 
1"'1UVIU1 bb\Jl v.:i1lJ1~1im1lJmvUfl'1lJ1°LJii.:im1~LL'11:::8::: 811 m 1u~n 11V.:J~~ 1 iLom:::e7vi?11lJ11Cl~ bb'1 

, 'U 'U 'U 

n\11m~1'U~flflmei.:i 1v11 u'Uru:::viu~m1Y11.:im1LL ~Yl81~'U818'Uvu L'lJ(llfl1vUfl~lJ 1uci.:im11 ~u~m 1~'tlm~vi 

U"U LLvi° v.:i'tl1~u fou18v1-o~ L\IU\11 ni11fl -r:o v\'11 ~'tl1~fl11lJvi°v L ~ei.:i LL'1:::m1lJ\l~.:J'1.:JL u m1-w'~m1°LJLL uu 1 u ... " 
~:::8 :::811 LL'1::: 1 u~1uu~n11«.:ifllJ Ylv.:i~u m 1ii n 11-w'~u1fl11lJ L 'LJlJ LL ~.:J'tlv.:iei1?11?1l1fl11 U'tflJ'tfU Lvi ei 1 ~m1 • 
il-.'1er?l.:Jel18v1U1'ULn~.t'u 1v1ei ~ 1.:J t.:i ~u zj .:ivhJ ~i~ 81~ii-v vL?l'Uelbb u::: L viei-w ~'U11 :::uu ~LL'1er?l .:Jel18v1U 1U 1~ 8 
"' '\I \J 'I 'U '\I '\J 'U • 

~ ,r~ n11?1 f 1.:Jfl11lJ 'iwii el LL'1 :::YIUYl1 UUYIU 1YI 'Uel.:J.f\1 flf :0 fl 1elU fl f 1 LL '1 :::iJ \I L\I n b U n11~ LL'1 er?! .:Jel18 b~ 8 
.-.. 'U 'U 'U , 

.r."Af :Ofl1 WLJ1lJ1lJUYIU1Ylb u n11 f11VIU~U L8U18v1 Liv 1 itlJ'tfU?l1lJ11Cl 1 in11~LL'1 ~1lJ nu1~ '1i1U?IUU 
~ , 'U , 

~,__ U UUU~n11U.'1:::n11L~e)lJ 18.:i m1~ LL'1-i.:JYl1.:J~1U?l'U.f\ 1~ Lb'1:::i.:JfllJ lJ n11°LJ1:::?11'U.:J1\JLL'1 :::u1ru1 n11 
• 'U , 'U 

~:::t·11.:iviti18.:i1u~1u?1'U.f\1~ LL'1:::V1ti18.:J1uv11u«.:ifllJ eJ'U 1v1LLn ei.:ir1m°LJnfl1v.:i~1uY1v.:J~tJ (ll '1eJ~\lu~~ 1 ~ii • 
f 1"''111~~m1vl~ L vi ei,A'11 ~iim1\j1ru1 m11:::uuu~m1vliif)rum~ LL'1dj'LJ1:::~Y1fim~ 

(3) 'tflJ\J1~ LL'1:::m.:i']~ (2554) 1um1L?l~lJ?1{1.:i~«.:iB1'U1\ILU~lJ'tfU ?11lJ1wv\'11~m:::li1U~flfl'1 

!,"{1.:im1lJ~1U'l°1lJ n11b ~fl11lJn~ 8n11elU1lJVl~el b ~'VellJ'1~1Un11~ U.'1?1'U.f\1~ n11 Lb'1nL°LJ~8Ufl11lJf 
\I 'U 'U 'I 'U 

~~,ff m:::mu n 11ncilJ L vi eim 1 LL'1 n L 'LJ~ 8U°LJ1:::?1u m 1 ru1 u n 11~ LL'11:::V111.:incilJ erviiiiJ ru'Vl1 ?l'U.f\1~ L Vlifou nu 
, 'U " 'U u 'I 

4V ILi ,v Q 1,1' ILIO O V QI.I VO ._., I .:;II 

::; • "JU. 1.:J?IUU?l'4UYl1.:J?l .:JfllJlJ1 L?l1lJ?l11.:J~'1.:Jel1\J1\I ?11Vl1Un11L?l1lJ ?111.:J~ '1.:Jel1\J1\l 1:::~u n~lJflUVI 1V 

.. 'tilJ ?111J11t1v\'111A1~ 8 b -&'m1?1i1.:i m 1L~8tJiLL'1:::?1i1 .:Jfl11lJfl1~V11.:i'i11Jn'U 
" 

(4) Nakibinge, Maher, Katende, Kamali, Grosskurth, & Seeley, (2009). 1~nci11ii.:iuY1U1YI 

-~!. ".!U 1 'Un11V11°LJ1:::6tf1fllJL vieiV11°LJ1:::L~U1JqJV11 bb'1:::n11°LJ1:::LlJUt-.J'1n11~1LU'I.Jn11\Jl1.:J 1 zj.:i1 'Un11'Y11 

- • 'j1Y11Jm 11 ~iii1LL YIU 1 u-ff uvit11'LJ1::: L~uvi'1.:i1L-v'11J1°LJ~n~1V11~ei LL'1:::0 ir11'LJ~n~1118.:J1Ut-.J'1Vl~v 

• - ~ ureiun«u zj.:i1:::uum11~-Vv:1.j'1EJvun«u\l:::Ltlum1\j1ru1m1LL'U1Y11.:im1LLt11JqJV11vlLV11J1:::?1lJ LL'1::: 

• •~cm'i1lJflU1:::V111.:J rn ~r11tJ1n~1 LL'1:::t,11 Lb YIU'tflJ'tfU " . 
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5) 1m~ru, 'llthrn1, ~wwu1 LL"1:::u1wui (2553) 11o1Laua·nhL'U'UflTH,-m11lJ~m.1111'Vifl1iv1LL"1 
u ~ \I '\I 

~ l u'qlJ'iJU Lv1EJ'1:::~1t1-'lth:::flt1tJ1o11 EJ 1) fl 1i~ LL"1vl Luu 1 \J1 u« mHup1u~1u'!Jt1-'l~ LM EJ1'!Jv-'lvlii« fl~ru::; 

... ai. WUu1 ULL U1i1'U 2) t1tj'UU!1U'!Jtl-'IYI 1YW1 fl i bL"1:::~fl EJfl1'Vi'!Jtl-'l LL\;1'1 ::;'qlJ'iJU 3) '1 tlvlfH9 ti-'! fl'U'U~'UVI 

• i~P1lHL"1:::1~ u uiilJ 1 U'qlJ'iJU LL"1::; 4) mt1tJfl 11 U"1 :::'qlJ'iJUL tlu am uu VI« fl fa t11vi'f tJ fl 1 i autJ a~ u 

1v~t1'11 fli'1UV'1'!Jf11'W'11lJ'iJU LL"1 :::v-'lfl m\JflAiv-'lvf t1-'lriu " ' ~ 
(6) 1aui (254 7) 11o1Laua11i\Ju 'Ufl1iv1LL"1vl(;l t1 Lilv-'1'1:::\Jl t1-'!t11~t1fl1i L;jtllJ ltl-'li:::wh~amutJ~fl1i 

' " " 
.., ~lJ'iJULL'1::; t11~t1~ L~t1'J'Ut1-'li-'IV1lJ v1 L -u1lJ1ii ~1ui1lJ 1 um iv1 LL"1 Lil tl-'1'11 fl n1i!i~1ui1lJ L tlufl ~::;tJ1 um i . " " 
•~·tlVl'1 tllJ LL"1:::'!h ti L ~"ii v1fl11lJa1mi Cl en ,x'U~fl1iu"1 :::cr LM t11'!J t1_,J_,VllJv1 t V1'1v1 ci1lJ nut im1lJFi~1 L~lJ 

" " 
t=,{1-'!'1i~fltl81-'lni'11irucy1ru1 u fl1i11-'ILLCJU m ~i ~~u L'1~1L i1un'1m~lJ(;l1-'l 1vi'1 ::;~-'!'W1\JllJLtl-'l 1v1t181-'IL uu 

oa i::: L iJu\J~::;'iJ1B\J1\Jl ti LL"1:::at1v1fl'9 t1-'lfl'Ufl11lJ~ t1-'lfl1i LL'1 ::;tl cym~ '!Jil1'Vi'!Jtl-'l'U ~'UYl'!Jt1-'IV1t1-'lriui!u 1 

(7) ~1Ufl-'11UVl«ntJ i::: nua'!lm'W LL ,,,_,'111~ ( 2553) 1vi''1v1i_, n t1-'IYIU~uvJ '1lJiiC1I11'Wvi~1 L UU\Jl
0

t1 . . " 
'!'lli11'Wi:::~'U~-'lV11v11v1t1ii1\Jl~\Ji:::a-'lfi' L~tl 1) 1iflu-wfl1~ ~~-'lt11~ ~via~1u~:::t1:::vi~1Ltlu~t1-'lM1tJfl1i 

~uvJamiflfl1V'I 1 u L '!J\Jl~Uvi ~-'IVl1vl M1'U'U~ fl 1i~uvJ" lJ iiflfl1'WYl1-'l fl 1i LL 'WYI vvi~1 L \JU(;l t1'1'!Jfl1'W'11 flVllJ1 ti 
" " ' 

'U~ fl1~ '1fl1U'U~fl1~ Vl~tltl-'lflmiu 1 ~1lJi-'l 1~~'ULPI ~tl-'l'lh tlfl1 t1ei\J mruLL"1:::ei\J fli ruvi LM tl1 fl'U'U1fl1iYI 1-'l 

fl1iLL 'ViVlfJ 2) autJa,iun1~w~u1~:::'UtJ'U1fl1i~uvJamiflfl1V'l'!J t1-'IV1i.l1 t1'U~fl1iY1 fli:::~tJ1 U'1-'IV11v1 1 "1 . " ' 
'11lJ1 ~Cl'1 vl'U ~ fl1 ~ LL'1 ::;autJa~uei\J m ru Lfl~tl-'l'lh tlfl11lJ'W fl 1~ 1 "1mtl'Ur'l~lJ U"1::: (,\ e)'U'1Utl-'l (1\ tlfl11lJ~1 L iJu'!J ti-'! 

r'IU'Wfl1~ cra-'lt11tl LL"1:::trvia ~il Ui:::t1:::vi~1 L tlU\Jlt1-'l1vi'ftJ fl1i~uvJamiCIJ11'ViL UVlt1-'lriU'lJlJ'iJU 1vi'lJ1fl(u 3) 
\I \I , \I ~ \I • 

auua,iu fl1iW~U1~\JLL 'U'U fl1ivl LL'1'111 tlL Vl~tl auua, JULL"1:::~uvJalJiiCIJ71'Vi '!Jtl-'lflU ~ fl1i ~'1-'lt11 ti LL"1:::~vi '1' \I \I , '\.I \1\1 'I \I 

t1 ~1 u i:::t1 :::vi~1 L tlu1J1 t1-'l 11o1fo m i~u~am~fli11'W 1 ui::: ~'U'qlJ'iJU u"1::: 1 ufl it1'Ufl11 via1lJ 1ifl L i1vlJ ltl-'lfl'U i:::utJ 

'U~fl1~'!Jtl-'!VllJ1tl'U~fl1i '1fl1U'U~fl1W81.:ly(1fi-'ILUL'!J\Jl~-'IVl1vli!U 1 U"1::: 4) '1U'U'1~Ufl1iW~U1~flE.Jfl1'Vi 

LL"1 :::m 1lJ L -umL ~-'l'!Jv-'l v-'lfl m flU-W m ~LL'1 :::t1-'lf1mtr '1-'lt11 t1 u"1 :::a-'! f'i m tu ri L "1'11lJ1wci1lJiit1 ntJv,i.11 t1'U1 fl 1i 
'\.11.1 " I 

U '1 ::;jj ~1 U ci1lJ ~ LL'1 '1 'IJJ11'Vi 'U1 ti L VI~ ti flU~ n 1 i tr '1-'l ti 1 ti U'1::; ~vfo 'IL U ~::; ti :::vi '11 L 'UU i t1-'l 1v1f 'U fl 1 i~ lJ vJ 
\I , '\.I" 'I 'U " \I 

'1lJ ~ Wi11'Wvl'J ti Ill.I Lt1-'l 11>1L U ~::; ti :::t11'J 

(8) «ii~Yli 1'1~51i-'lf1a1a~ U"1:::flii~21 \.l'YDiilJL'1~'Y (2553) i1EM1um~«-'!Lfli1:::ih:::utJn1i~U"1 

~a.:im ti 1 m:::t1::; tl1'J (Lon°-term Care) L iJumii-'ILm1:::"1t1-'lf1fl11lJf'11fl-'11U1~tl(;l1~ ri viLM tl'J fl'U fl1iv1U"1 
"" , :::, " I " 

~'1-'l t11t1viii1111::; ~-'!~-'!vi t-J1UlJ1i~VllJ vl'!J ti-'! 1 YI tlLtl-'l LL'1:::'!Jt1-'l\;11-'!\Ji::; L Yli'l ci'JlJ fl'U fl1iiaf fl~1~-'11lJU'1:::«lJfl1~CIJ 
\I 'U 'I " 

crfo~ vl'iJtl'U 1 u~uviviii fl1i'1 vl'U~n 1~vl LL'1~'1-'lt11 cJ LL"1::: ~iim1:::~-'1~-'li-'l1 Uafl1U'W tl1'U1'1 LL"1::: L U'iJlJ'iJU LL'1::; 
\I 'U \I \I , \I 'I 

fl 1 ~ ~1'U nlJ fl11lJiiiv1 L i,'.;u'11 n ~ii ~'Ju LM t11-ut1-'l LU fl 1 i\J i:::'iJlJ L 1 vi\;) 1-'l ri vi LM mi t1-'l LL'1::; n 1 ~tl1 Lau t1ifo Lau t1 
" ' I 

L ,1 tl-'l\JllJ~-'ld 1) i:::'U'U'U1fl1 ~vi U'1 L U'iJlJ'iJULL"1:::a muuvi~ tl-'IW~U1i:::'U'U'U~ fl1~vl LL'1 ~::;EJ::; fl'11.:lbL'1 :::i::; EJ11 
" . " 

fl'J ivi1-'l 1U LL 'U 'UL;_,, fl lv1 ti 1 iiiVIU'J tl'U 1n 1 ~L -ii "1 fl'!Jtl-'1 l i-'l'W EJ1'U 1"1vi\J flu~ -'11U ti 81-'l b tl m ::;l)l) L ti UVl«n 

~1,! n-'11U '11u1 ~ rua '!J\J ~::; ~1~-'IVl'J v1m ~lJ°'UYl'U 1Y11 u fl 1 i'1 v1vi1 ~1u '!JtllJ "1 n 1 i ~v1'U 1 n 1 ~ LL'1::; n 1 ~~ v1\Jl 1 ii 
' ... " 

\J~:::LiiuCJ'1 LL'1::: 1 u fl1~'U~ m~«-'lfllJ fl1 ~ii~'1v1m~1 u~:::~'UV1t1-'lriuvi'1:::vi1-'!1UL ;jt1lJU"1::: ci1lJ fl'U Li1V1 -J1vl'l u 
" 

~uviLL"1:::~lJ'1'!JJ11'Vi L~ tlv1LL"1cri.h EJ/cr'1-'lt11 t1vll11111::;~"~" 2) amuuvivi11 "1'U1 n1 ~'1'!Jfl1'r~ \,l tl-'lii fl1i 
'I 'U 'U " \I , • 

L\Jl ~ EJlJ 'Vi f t1lJ 1 u fl1 ~w~u 1 ~ tl-'11\J tr U'J t1viii fl11::; Yl'Vi '1/11'W L ~ e)L(,\ ~EJlJ rfou fl«'U,r 1UVI~ ti fotr,J1 t1ffilJ'11lJ1 ~ Cl 
" ' " 

vi LL"111>1L U'iJlJ'iJU lvl ti 1,1 U'11-'lf111 i~1Vl1'U U"1:::iilJ1\;l ~ ~1U VllJ'J EJ'U~fl1i LL"1:::m \1'U ~fl1i Yif t1lJi .:in'11n L Ufl1i 
" • ~ \I 

f11 fl'UlJ1\Jl~!1lJ 1 u~::;~'l.J~.:IVl1~ ('1'1'1./'VilJ'1.) l~EJt11'1~~vi1 Lfli-'lfl1~~uvitl1-it1.:i viii fl1i\j~ru1 fl1~V)flVllJ'J EJvi 

LMt11-Ut1-'l LL"1:::vi1 LLe.iuvi'!Jt1-'l~:::'UtJdviLM t11'!Jt1-'l 1 uiuvi 1 uv11u«-'lfllJ t1-'lf1fl1i'U~\.11i~1U~-'IVl1~ fl'J i 1 "1fl1 i 
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~U'U~'U'UWYl1~~iim11Ji1 b U'U{;l1'\J'a1 ti 1(1) f1 'H~~~r1·rnur1r1G'l11J1'H1~1 ti 11ii'l iL U'U~ti1~'1J€)'1fl';i€)Uflr') zj-:i1 'U 
' ~ ~ 

~::t1::v11 €l1'1i!}lJ'U1 L tlm~uutl':i~tiuu~ r11 ':i':i~tl~ t111 vi €l 1 ti • 
(9) Horowitz, Robinson, &Seifer (2014) YlU11 f11':iU1m~U1'Uf11':iiiG11uiw1vit1L'tl'1J1J'1J'ULiJ'U 

' 
J1\l ( Community-Based Participatory Research) vi'iin 1 ':i'1 '1ij€l f1 ';i ~Vl1':i

0

11J fl'U ':i ~ ~ 1'1 '1'tl,1J '1J 'Ubb '1 ~ 
w.11 V'11'U(;l1'U1'1J1 f11';i Lvltlf11';iG'I{ 1'1vi1J'11'U f11 ';il 'tl bb ~ciWl'UYl 1--1«'1r11J~ ~€)YI rvi tl1f1';i f11 ';ibL'1 f1b ti~ tl'U €l'1r1 

' 
rl111J f f1111J~vl b ~'U bb'1~i f1~d11J fl'U zj '1'1 ~'t/1 ti L iLfi vl':i~UU f11';ivl bb'1G'l'll.f11Yl'll€l'1'1J1J'1J'U~fi'18'U Lfivi m 11J 

'\J '\J , , 

~:.ivi'11 u fl 1':iu1trn '11u1 ~t1lJ1G'f €lv1 bb Yl ';in b -rr 1 b uuG11u~~'11 un '11tJ1 ':itl ';i~i11u bb~ ~ L1ivin1':iiiG11ui11J 1 u n1';i 
' 

vr1'11'U€l V1'1iitl ';i~~Ylfi.f11Yl eJV1'11 ';inlil1:Jrl'J ';i'1~ii f11 ';iU11 tlG1f11';iG'f ~1'1U LE.IU1tl ~~€lf11 ':itlfo b ti~ tl'U Lm'1G'l~1'1 
~ 

't)€)'1';i~UU?J'll.f11Yl'll1J'1J'UL ~€) 1 .. ~'Lnvim1m1''18'U 1 'Uf11';iU1t.J'1'11'U1~t11 tl1 ,ff 

m1~ -uv b '1J1 b~eJlJ 1 u ~"'1v1 t1~t1 ';i~ n €luv 1;"' n~vi t11'1Yl 1 ';i1 u€l n '11 n Ln vi '11 n n ';i~mu n 1 ';i'1J';i1 
~ ~ ' 

.rn¥ii11Jnut1'1~t1'1'1bG'l~1J L'tiu LYlf'l m11Jei'1u f11';i 1\;lruU1v1L~u'tlv'1-umL~1 efonv1'11mL ';i'1~1J1m~v'i1vivi'm '1J1 
.., ' ' ' 

'111 '1 tiuvv1--1vi m "UeJ'1'11f1 f11':iV11'11'U L't!'U f11':iU'1tl eJ'1~~eJ~ m 'll1'llru~ n~vi t11--1~1J1\ll1~~€lv'i1ut-iut11'1 LL'1 ~f11 ':itl n 

~~eJ Lr1~vuv1 ml1 t11--1~~,r m tlutl':i~i1 zj'1f11':i~~ m~ t1'1bb'1~tl1u L tl~t1'Uf11':i WviJY11--1~ L~ t1'11 um~mum':i 

v'i1'11m ~ci1-d1 iL ~1J1~G'l1J ~mtlu~ '1'11 L U'UL~eJ'1J~"1€lm1mmL ':i'16ll€l'1 L ':i fl'UeJ L'll1L~eJ1J LL'1~"1vitrn n ':i~YlU~eJ1'1 
' 

Lnv1,!u'11nm1~ 1 ';ifl 1(;1 vv1'11 ';intJ111J t1'1~t1~v1'1iit-J"1tlle)f111m'Ubb ';i'16lJ€)'1e)1f11';ibL'1 ~e)1f11';ibLG'lvl'1'1JeJ'1 L ';ifl'Um '1J1 
' 

L~e)1JeJ'1t'Ue)~flUf11';itl';i~f1e)Ue)1;Yl t11ffi(;l1U f11';j~V) f11';ie)1 f11':i'lhvi bb"1~ L ':ifli11Jt'U'tJe)'1LLvl"1~~flf1'1\;lJ ti 

~" '1eJ1 t1'U v L 'll1 L~ eJ1J~tl':i~ n €JU €l1;Yl n~ \11t11--1¥11 ':i1 '11 L tlu~ '1~tii' €l'1vi LL"1 tJl'UL€l'1L ~ eJ'tl ~ '1 eJ m 11J 
'\J'U , 'U 

':i'ULL ':i'1'll€l'1 L ':ifl L\11t1f11':i'1vlbb ':i'1~1J1m~vi1viv'Um'll1 f11':iLG'l~1JG'l~1--1fl11mL~'1LL ':i'1'tleJ'1n~1m-dv':i€lU'!lm'll1 LL'1~f11':i 
' ~ \11f11':ir1111Jtl1\11L 'ti'UL~ t11 tiu~G'f '1€l1t1'Um 'lJ1L~eJ1J Lvimt11 ti ~'1i1iim11J Lom~L'11~'1'11 u f11':i'1vl LL ':i'1~1J1nwvi1 Iii eJ 

~ ~ ' 
'Um '1J1'11 fl f11';i 1 'tlV11Yl 1'1 bb"1~ f11 ';i~ \11~ '1 LL') \11~ e)lJ f11';iV11 '11'U zj '1f11 ';ivl bb'1 (Pl 'U be)'1'1J€l'1 ~ G'f '1€)1 ti nci1J-d fl') ';i~ 1'1--1 ci'1 

" 'U'\J , " 

tl '1~ VG11'UU riri'1 U'1 ~ tl(;l1'U~'1bb1 \11~€)1] 1 'U f11':ivi 1'11'U bb "1~tl'1 ~ tlY11'1(;11'UG'l'tJ.f11Yl zj'1 eJ1'1ii t-J"1111 e)f11';i\11 bb'1 tJl'UL€l'1 
' ' ~ 

b ~€)'1J~'1eJfl111J1'Ubb ';i'1'tJe)'1 L ';ifl'Ue)b 'lJ1b~eJ1J 1(;1 

Li'.J1~1J1t1~ i1r1 ru 1 um':ivi LL"1~G'f '1eJ1t1i'm'll1L~eJ1J~tl':i~nvum;¥in~ \11tl1'1Yl1':i1 fiv L ~v 1i~G'l '1eJ1~1 
II '\I '\J '\J , '\J \I 'i 

nci1J-d~ vim':inunu~ hr1 LL'1~fl'11 i'zj '1fl111JG'l11J1':iC11um':ivi1'11'U '11f1f11':iYlUY11'U~~ mnuL '8'1tl':i~~ n~Ylui 1 ':itlLL UU'tl€l'1 
' 0 ~ 

1 tl':ibbf1';i1JG1 '1LG'f ~1l?J6lli11Yl'1Je)'1fl'U'11'U~ii tl cym 1 'U';i~UU Lfl':i'1i1'1bb'1~f1~ 11Jbi1 e)G11'U 1 ~aj b U'Uf11':itlruG'lmYlLb1\11~ e)lJ 1 'Uf11';i 

v'i 1'11'U ~~e)f11';j€)€)f1f)1~'1b~ e)LG'f~1JG'l~1'1fl111Jbb ~'1bb ';i'1'tJe)'1f1~ 11Jbt1 e) bvl EJ'1eJV1'1L\11eJV1'1~~'1b'Vl1'1'U zj'11-ii b J'111 'U 

f11';j~f1~1€lV1'11Je)tl s ~t1\111~ vv1--11 ';intJ111J'11f1f11';iVlUY11u~~n.21uL-B'1t1';i~~n~"'u11 f11';i\J':iru1m':ifl1';i~ bb'1tJl'UbeJ'1 

(;11'Uf11';itlf'\1G'ltJ11~L'tl~'1f11';itlrubtl~tl'UG'l.f11Ylbb1\11~€l1Jf11';iV11'11'U i11JflUf11W11Yl'U1'1J\11iJ'U';i~~Ylfii11Yl"1vltl1vlbb"1~b~lJ 

r1111Jm1J1':iC11 um':ivi 1--11u'tl€l'1'U m 'lJ 11(;1~ n11 f11':i 1 ~ ~1LL u~tl 1(;11'Uf11':it1f'\1G'ftJ11 Lvl t1'1eJV1'1L~ m u eJ n '11 n-d ':itl LL uu n 1 ':i 
~ 

ci '1 LG'l~lJ f11 ':i \11 LL"1 tJ1'ULeJ--1i1~fo ~G'l--1eJ1 t1 n ci1Jdm ':i Luu n ':i~UJ'U m ':iiici1ui11J 1 'Uf11 ':i L~ t1u{ i-:i LL vim ':itl ':i~ LiJ'Utl'1 ~ t1 
'\J 'U'\J , 'I '\J 

b~ tl--1 (1)1'Uf11 ';itlf'\1G'I tJ11 f11';i';i~Utl ru~1 f11';i~vl'11~Ufl111J~11'1C\J6!Je)'1D rum f11';i 1 ir1111J{ bb"1~ f11';im bL 'U1Yl1'1 
, .., 11,,1 " " 

bLni:l cym '11'UBf115~~'1A €)f11';iLG'f ~1J G'f ~1'1fl111J LL ~'1LL ';i '1'tJ €l'1 f1~11J L-de) ';ie)U'Um '1J1 LL uu 11l 1-if LL ';i--1\ii' 1'U~tii' €l'1lJl-1111J 

b ~1J1~G'11J tiu~G'f '1eJ1mLvi"1~fl'ULL"1~tl n~~vivivtiuvv1--1u€lt1 s 1Kt1v11~ 
'U 'U , -:-J 
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3. 15i1butmTa1~v 

3.1 ~tlmJtJn1'~1~EJ: n1~1~vi1rt'Ji.m1~1~m-8.:itJn-u~m~ (Action research) 
'IJ ::..J • 

3.2 '1tl1l.!~"111~EJ: iu~ (,j 1tmi.hu el EJ 11.Jb'lJ(,I\U.JD11.J~ fo ~\i1'lleltJ 'llel.:I l HVW1'U1"1 ~.:lbi;1~lJG'1'lJJl1'V'l 
'IJ ' 

tl~:::~1i 1uml1UelEJ bb"1:::rl'J1lJ-r'U~\i1'llel'U'lJel.:lb YIP1'U1"1tl1UelEJ 

3. 3 tl~:::'lJ 1m b'U 1Vll.J1 EJ: VIU'J EJ'U ~n1~'1'lJJl1'V'l ~:::v1utl1ilJJln el1 '11'1lYl'1 ~ '1151 ~ ru '1'lJtl ~::: ~1/1..1 ~ 
, d,I 'U , 

el.:IA n ~tl n ri~ el.:i~Twvf el.:i ~1..1 LL"1::: ~1;1.:im EJ'Uel L 'li1 L~ellJ~tl~::: nel'Uel1-ii'V'ln~\i1 
'IJ'IJ ' 

m.:i'V'l1~11 'Umri 1~ 
' ~ 

3.4 n~lJ\ll'JelV1.:ivim'11mL~"1:::mr1~'J'U 111.:iu 
' 

1. mfiu~m~G'1'lJJl1'V'l tJ~:::neltJvl'JEJ 'V'lEJ1'U1"11'll1-V'V'l tTn1'l!1n1~1;1151~ru'1'lJ LL"1:::Li1 
' ' 

'V'li1n.:i11..11;1101~ru~'lJL'Ui'U~ ~1\J'J'U 5 ri'U , 

2. mfi'lllJ'll'U tJ~:::nel'Uvl'JEJ elG'1lJ. bb"1:::Lbn'Ut11'lllJ'll'U ~'JlJi.:lvl'JbbYl'U'llmlJcrG'1.:iel1EJVl~el , , 'U 'U , 

el.:ir1m11..1'lll.l'll'U~~'Uh ~1m'U 12 riu 
' 

3. mfivfv.:i~u tJ~:::neltJvl'JEJ \ll'JbbYl'U'11nLYIP1'U1"1i1U"1tl11.JelEJ ~1'U'Jl.! 3 rl'U bb"1:::~1;1.:lel1EJ 'IJ'IJ , 

-um'li1L~ellJ~tl~:::neluel16ii'V'l n~\i1EJ1.:l'V'l1~11 "Ui1u"1tl1u elEJ~'1l.!L'1 b-u1i1l.l l tl~ LLnw elV1.:1UelEJ 30 rl'U 

~'JlJ~1'U'J'Utl~:::'l!1m~?imn 50 ri'U 

tnt:IJ'fln7'iri~,if7 (Inclusion criteria) 

1 "Um:::m'Um~~\lll'U1 LlJ L\i1"1'11l.ltl~:::mmvielm~~\lllm el16ii'Jel'U1~ m=hv,fo~1;1.:iel1EJ-uel L 'Ii 1 L~ ell.I~ 
'IJ 'IJ , 

tl~::: n elUB1-ii'V'l n ~\i1 v1.:i'V'l1 ~1 l\i1 m~ elmL uu LO'V'l1 :::b '11:::'1.:i L\i1EJ L~un\ll'JbL Yl'U'11 n l ~.:i'V'lmU1"1~.:ib~~lJ~'lJJ11Y'ltl~:::~ 1 , 

i1'U"1 bb"1::: bYIP1U1"1 L 'Ucr~,rtJ~\i1'llel'U.:11'U6ii'Jel'U1~ EJLb"1 :::.:11'Ucr~.:i el1 EJ 'llmlJ~G'1.:lel1 EJ ~'JlJJ.:lel1'11'1~rl~~151~'1J~'lJ 
'V 'U'U , \I 'U • , 

tl~ :::~1mJD 1'U~ 8'UEJ ell.I b 'U1 i'JlJ brl ~.:in 1 ~1~ vii i 1V1-ru er ~.:le) 1 EJ'l)e) b 'li1 b~ellJ ~tl ~::: n elU el1-ii'V'l n ~\i) EJ1.:l'V'l 1 ~ 1'1::: 
'\I I t,, '\J'\J "I 

v11L 'li'Um ~(,l~'J'1'1uuriru'1lJD~ (,11lJ Ln ru't1vin1V11..1\i1 111.:iu , 

1) iqJ'll1~LYIEJ 

2) tJ~:::nelueJ16ii'V'ln~\i1m.:i'V'l1~1 

3) mv 55 tH1'U 1-J (V\i1(,11lJbnru't1'llel.:ILL ~.:i.:111..11;1.:ii'EJ'Uelm:::uu) 
, 'IJ 

4) i1mm~tl'J\i1'Velb'1]1 i'JlJflUel1n1~~el1tli1elV1.:!UelEJ 2 L'U 5 'Uel Lvlbbfl (1) -Vel'tJ\i1bL~.:!UelEJn11 

30 1..11-vi (2) ~L~EJ.:imelUbLmuL'U'llel (3) n\i1L~u~m:::\i1n (4) 'llelL(ilbL~.:ibLUtJm:::liln LL"1:::(5) r1~1'!Jubiei'U '11mnru't1m~ 
'IJ 'IJ , 

1'W'1ilEJ'llm'li1L~ellJ'lJel.:IG'1lJ1rlmm~1;1tmLv1.:lelblJ~m (American Rheumatism Association, 1985) 
'IJ 

5) 1liiiLLtJ'Um~-rm~1Y11.:1~"1EJm~lJ m~51i1mm~EJ~elEJ\ilVl~elm\i1 LflEJ1"1 h'lim'll1'llel ~1lJci.:i 
'IJ 

n1~"11~(,l '1 m~BtJ 1vi Ln EJ'J'V el.:lflU'Velb 'Ii 1 

6) 1liLriEJ 1vi'-ruelD~bVl(,15'\JLL ~.:ILL"1:::e-hili1-v'm 'li1V1~elU~L1ru 1n~'Lfiv.:i 
, '' 

7) '11lJ1We)1'Ubb"1:::b;EJ'UVl1J.:l~el LYIEJ 1vi' 

8) 8'UEJellJb'll1i'JlJ brl~.:in1~1~EJ b\i1EJG'1~rl~L'1 

tnt:Uinnrim:mn (Exclusion criteria) 

1. cr1;1.:iel1EJ~iibbtJl.!n1~-rmn L\i1EJm~cJ1\ll\i11 'U~:::w:h.:im~?imn 
'IJ'IJ ' 

2. -rum~1'U'1ilEJ'11nbL 'V'lYI vi1ffi ~ritl~:::~1\ll'J~"111 iLn \i1el1n1~tl'J\i1Ltel-r.:i b'l!'U l ~rl'!Jele)nb'1U 

~lJ1(,lelEJ\il hribfl1"1 
'IJ 
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3. i1enm'ib~'UbbtJ'U'VIU1€lfl'Vl~€l 1\i\'fom1%'1t1EJ11L uu 1 'iflfl'91mde:ii1 L'1"ll11ilb~€lli1 LU'UL 1r1r111l.J 

~ufo~lila.:ivfhia1m1C1m'Ur1l.J 1\i\' 
V \ 

LnflJ'tJn7'JUEJr;Jn711~Ef (Criteria for discontinuation) 
' 

1. e:i1a1al1' r11i1e:i1 f11'ib ~'IJ u1lil-v'm ,i1V1~€lfl '91:m de:i'1utif e:i.:i'VIEJli1 fl1'i€l€lfl n1~.:im EJ (~~i1e:i1m1 
\ V 

'1::: 1V1f 'IJ fl 1 'itil 'i'J\I { fl1.11\l 1fl ?1'1 E.Jbb 'WVl V e:ie:i-fluiJ~ fl'1) 

2. e:i1a1al1'r11i1e:i1m'ib'Vl~eJEJ'911.:Jb1EJ'U~'i'lj::: 

3. e:i1a1al1'r11"llv'VIEJtilfl1'iVlli1'1€l.:J . 
4. €l1fl1'i 1li~.:iu1:::a.:iri~ Lb 'WVlVITT~ EJ~\111ru1 bb'9111\l:::b U'Uel'Util'i1EJ 

V 

3.5 bfl~eJ.:iiivv11'ti 

3.5.1 bb'U'Utl'a:::blJ'Ufl1'a~bb'1til\Jbel.:I 

bb 'IJ'IJ'U 'i:::b~'U f11'ili1 bb'1\,l'Ub€l.:J~1'Vl{'IJ~a.:ie:i1 EJ'!J€l b 61J1 b~€ll.J~'U 'i:::fl €l'IJ€l1;'W fl ~Ii) EJ 1.:J'W1'i1"ll €),:J fl'Ufl'J'i'iru 
'\J '\I '\J , 

(2558) Lli1EJ1offmv'Ubb'U1Alilf11'ilil bb'1\,l'Ub€l.:J"llel.:JL€lb~l.J (Orem, 2001) zj,:i,J1:::fl€l'IJV11EJ fl1'ililbb'1til'Ubel.:J 3 1:::vi'IJ 
V V 

;i (il b ~€) fl1'ivJ bb'1 til'Ub€l.:J bb'1::: 3) f11 'i'1.:Ji1 e:iui)u~h ~€) fl 1'ivJ bb'1 (,]'Ube).:! fa EJ'W~ 'U11 ~~ 'i€l'Ufl'l l.J n'1 fl'i'il.J fl1 'i~ bb'1 

(,l'Ub€l.:J~~1b uu 2 V11'U fie:i V11'Ufl1'i 1'1fv\1V11.:i1um1vi1.:i1uuG1dl~EJ1'\JC11u;1tili.J'i:::i11'u bb'1:::V11'Uf11'i€l€lfln1~.:i 

b ~€lb~l.Jrl11l.J Lb 'U.:!Lb 'i.:J"ll€l.:Jfl'91l.Jb de:i zj.:Jbb 'IJ'IJ'U'i:::~'Uf11'ililbL'1\,l'Ub€l.:J'Olildu1:::fl€)'\J\i)')EJ'1J€lrl1'11m~.:i'Vll.Jli1 15 '1)€) i1 
V \ 

~fl'ljru:::LL 'IJ'Ul.J1til'i1~1uu1:::l.J1ru!'l1 LlilEJn1V1'Uti1Lflru"l'l !'l1r1:::LL 'U'UL~EJ.:J\11flU€lEJ~ali11 U'Vl1l.J1fl~ali1 6 eYuvi'IJ fie:i . . 
i!e:iEJ~alil i1l'l1Lv\1n'IJ 1 \l'U~.:Jl.J1fl~ali1 i1l'l1r1:::bb'U'U Lv\111'\J 6 . . 

Lti1EJ«fl'ljru:::r11(,1€l'IJLL'IJ'Ul.J1til'i1~1uu1:::mrul'l1 6 1:::vi'IJ i111EJG1:::b~EJlilvi.:id 

6 
.. 

v\1uufi'U~ n \I m1l.Jiru~ fl r1#.:i 'Vll.J1 EJ(l.:J .. ., ., 
5 'Vll.J1EJ'1.:J v\1uulj~n\lm1l.JD'u 6-7 r1{.:1\1lm,uti11~ .. ., ., 
4 'Vll.J1EJ(l.:J vhuulj~n\lm'il.JU'U 4-5 r1{.:i\1le:iiuti11~ 

3 
.. 

v\1uul)~n'1fl'i'il.J,r'U 2-3 r1#.:1\11€li'Uli11~ VI l.J1 EJ '1.:J 

2 
.. 

v\1utJfi'U~n\lfl'i'il.J,r'U 1-2 r1#.:1\11€lium~ 'Vll.J1 EJ(l.:J 

1 
.. 

Y11'U 1l] brlEJ'Uij'IJ~ n\l fl'i'il.J,r'UL'1EJ 'Vll.J1 EJ(l.:J 

r1rual.J'IJ~"lle:i.:i bfl ~eJ.:ii'ie:i • 
1. ~1ufl11m1'1ae:i'Um1l.Jtil'i.:Jb-8.:1Lde:iV1111i1EJ~V1'i.:Jflru1\il1 3 v\1u zj,:i,J1:::fle:i'Uv11EJ 1) bb'WVltl 

~b zjm'01ruL~EJ1t1'\J hr1im,i1b~ell.J 2) LL'WV1V~L'l1EJ1'01ruv11un'Of'l1a\,l{~u\'l LL'1::: 3) v1'111tl-w EJ1'\J1'1~\'l1m'01ru 
'\J V '\J V '\J '\J V 

V11u~a.:ie:i1mLG1:::m:::lilflbL'1:::'1Je:i bL'1::: 11i1u{'Uu 'i.:Jb de:i'Vl1 .fl1'1j1vfl off til1l.Jr11bL u:::,11 
'U '\J , '\J , 

2. ~1u fl1 'i(,l 'i'J\lae:i'Um1l.JL ~EJ.:J"ll€l.:Jbr1~e:i.:ii1e:i\i\'1 EJfl1'iV11m1l.Ja€llilfl'9 eJ.:im EJ 1 u Lli1EJi111 uVlli1'1€l.:J 1 off 

n'IJ ~ a.:ie:i1EJie:i b ,i 1 L~e:il.J~u 'i::: fl e:i'IJ e:i1;-w fl ~lilEJ 1.:i-w 111~i1~ fl'ljru:::r1'91 EJfl ~.:i n'IJ fl~ l.J~ 1e:iv 1.:izj.:ii1r1ru al.Ju~ til1l.J 
'\J '\J , , , 

bfl ru"l'lAlilb i1V1 fl'V€l i1u1u 1 o 11 EJ LL'91U1l.J1r11'U1 ru l'l1il.Ju 1:::~V1BaV1il.J-w u l5LL 'IJ'UbL e:iG1l'l 1"lJe:i.:im eJ'U'IJ1 r1 . 
(Cronbach's alpha coefficient) 1V11'11LY11f1'\J 0.82 LL'1:::L'Ufl~l.J~1e:iv1.:ii.:i 60 fl'U 11i11'11rl11l.JL~EJ.:J L'Vl1f1'\J 

0.87 
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3.5.2 LL'UUI.J<i::;LDtJrn1l.JTULL ';i,:j'lJeN 1 ';if'l'VtlL '1!1L~e)l.J 
' 

\J':i::;biJmnmL'U'U\J':i:::LDtJ-1i'm'111 Knee and Osteoarthritis Outcome Score (KOOS) ,J';i::;fleJ'U~'JEJ 

"':i\J':i:::LDtJm1l.11tJLL':i-:i'lJv-:i hr1 s v11tJ 1vi'LLri m':itlv1-uv1'llv-:i-1i'v v1m':ii.J1v1 fl1':iLf'l~vtJ 1 vn 1 tJnli11\Jl':i\J':i::;'111tJ 

n"':iLf'l~vtJ 1 vn 1 tJfl1':ivvfln1~-:imEJ/fl1':iV11nlilm':il.l~tJ 1 LL~::;rirum'W'l1i\JI zj,:i1vi'-rum':iLL i.J~L UtJ 1 Vlffiil1fl~tJilD'U 

• 1~1er-:i fl 'l~ 1v1 EJ mtiv11 -8' EJii cy 1cy LL~::;~ 1tJ f11 ':iVI v1 '1 vu m 1l.l L ~ EJ-:i'lJv-:i Lf'l ~v -:ii'.i vi~ EJ'11 fl f'i1 ~l.l\J ':i:::~vi 11 

'1V!imrwfournLv~Yh'lJv-:ir1':ivtJ'U1f'l (Cronbach's alpha coefficient) 1vi'f'i1Lvi1nu 0.9 -1i'vri1ml.lLUtJLL'U'U 

i.J':i:::mruf'i1 (rating scale) 5 ';i::;(;)'\.J (;)-:id I 

v11tJm':itlv1-uv1'lJv-:i-1i'v u~::;v11tJv1m':i\J1v1 

4 

3 

2 

1 

d 

V!l.J18'M 
d 

V!l.J1EJ(M 
d 

V!l.11 EJ(),:j 
d 

vimEJm 

i'.iv1m':i\Jl~vv1n~"l .. ' lJ e)1 f11 ';i'\.J el EJ 1 
" 

iiv1f11':i'U1-:ir1-r-:i 

1l.if'ivEJiiv1fl1':i 

0 V!l.J1EJ(),:i 1l.ii'.iv1f11':iL~EJ\Jl~elv1L'J~1 

~1tJf11':iLf'l~e)tJ 1vi11 tJri'11\Jl';i\J';i::;'111tJ fl"';iLrl~eltJ 1vn 1 tJf11';ie)e)flfl1~,:jf11EJ/fl1':iYhnlil fl';i';il.J~tJ 1 LL~::; 

f'lrui11'W'11i\JI . 
4 

3 

2 

1 

0 

V!l.J1EJ(),:j 

V!l.J1EJ(),:j 

V!l.J1EJ(),:j 

V!l.J1EJ(),:j 

V!l.J1EJ(),:j 

~1'\.J1fll.J1fl 

~1u1fli.J1tJflm-:i 
0 " ., 

~1'\.J1nL~fltJe)EJ 

1l.i~1'\.J1f1L~EJ 

15n1';iV1~r;te),!j 

fl1':ii~m~-:i,JflD'~f11':if'lf-:i~'t~mJ-:im':i~fl~1LUtJ 2 ';i::;EJ:::Av ';i::;EJ::;L\Jl~EJl.Jfl1':i (pre research phase) 

LL~::; ':i:::EJ::; ~1 L UtJfl1':ii~ EJ ( research phase) Lv1EJii m::;'\.J'JtJfl1':i~v1'\.J~fl1':iv71tJv1'11'JeltJ1lJ EJ 1 m:::til'UV!U'JEJ'U~ f11 ':i 

~'lJJl1'W el-:!rlfl':i'Vlel-:!~tJ LL~:::41ll.J'lltJ 

':i:::EJ::;L\Jl~EJl.lf11':i \J':i::;fleJ'U~'JEJ 4 nlilfl':i':il.lV!~flv1-:id fiv 

1. vi1vi,!-:i~v~1tJr1ruu ~ fi-:i~ tl1tJ'J EJ fl1 ':i 1 ':i-:!'W EJ1u1~ ~ -:iL'1~m'l'llfl1'W ~ 1u~ LL~::; L vi121u1 ~ L Yl vi LL lil-:i 
" ' 

1\JI '1\J':i::;'1-:irl'lJ v-:i m':ivi1i~ EJ LL~:::'lJvvtJru1\JI L Ylv~1 L Dtim':ii~EJLL~ ::;uiu-1i'vl.l~ 1 ti~tJ~ , , u 'U 

2. vi~-:ili11fl1~-ruv~cy1\Jl1i½L-1i'1vi1m':i~fl~1LL~'J L'V1'Wumfiu~fl1':i~'lJJl1'W J11A41ll.l'lltJ LL~::;mfivfv-:i~tJ 

L Yl vvtu1 EJ L V!t,J i:rn LL~::;r1'J1l.1'11 LUtJ'lJv-:i fl1 ':ivi 1i~ EJ 1 ti~tJ~f'l f-:id ':i'Jl.Ji-:ii.J':i::;'11tJ-:i1tJ nu 1 ww EJ1u1~ ~-:i L'1~l.l 

'1'lJ.fl1'W\J ';i::;'11 ~ 1'\.J ~ Lvl e)';i'J'\.J ';i'Jl.J ';i1EJzjmL~::;~ fl~1'Vell.J~ ~'1,:jeJ1EJ'V m '111 L~ell.J~,J';i::; fle)'\.J e)1~'W fl~(;) EJ1,:j'W 1';i1 
, ,., 'U'U , 
V 

\1-:!V!l.Jv1'11fl~1tJ'Vell.J~ JHCIS ... " 
3. ':i'J'U':i'JmL~::;i Lr1':i1::;"1,1,if vl.l~m1::; '1'lJ.fl1'W fl1':i 1 i½u ~m':i LL~::;';i::;'\.J'\.J'1U'U'1, 1tJvi1-:ii-:ir1l.J 1 tJf11':iv1 LL~ 

'U , ~ 'U 

~'1-:iv1 EJ'Vm '111 L~vl.l~i.J ';j::;fleJ'Uv1~'W fl~v1 EJ1-:i'W1':i1 L Ylv~ fl~1'Vvl.l~ f11':i 1,Xu~ m':i LL~::;iJ ru V!1'1'lJi11'W'lJv-:i ~'1-:i v1 EJ 
'U 'U , '\J " , 'LI 'U , 

1 tJ~tJ~ nlilfl':i':il.l~~~-:iv1~ M-rum':i'tl'JEJ LV!~vlil1fl41ll.l'lltJ viu1EJ-:i1tivi~vv-:ir1m ':i'rni-:iillil~EJttJ 1 ~v1'1 L-1i'1mii 
" ~~ (II el ';i:::'\.J'U f11 ';i v1 LL~ ~'1-:iv1 EJ fl "1l.J'l1 

'U 'U 'U , , 
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1 . L~ ~ EJlJ ~ ~1tli ~ tl zj,:i£h,,ti' 1~ 6'\ ,n.J fl '\J~ n111 'Uvr'\J~ 'S1lJ nuvh1i~ tl ~ .:i LL~ f11 '5'S1lJ ~ f1~1 LL6'1 ~:s Lm1 ~ v1 
:r~m '5~\JUU~ f11'51 u.«u~ 'lh~'ql.111.:J LLC-J'\J f11'5Yl1.:J1'\J 'S1lJ 11'\J nuvilJ_i ~ tl bb6'1 ~vr'\J ~LVI vih-1ti'1 ~U'Wvi f1 f11 '5 

.., U6'1~6'1.:J '5'iX1:l'UeJlJ 6'I L'tl.:JflC\Jfl1Y'l (LV1 tl f11'5'1 eJVI L VIU) LL6'1~ bf1m1U '51lJ'UeJlJ 6'1'1JeJ.:J~i:l.:JeJ1tl'UeJ L~1 L~eJlJ~ 
'\.I , 'U 'U 'U , 

cl'u eJ1-11Y'lf1~Vltl1.:JY11'51zj.:J~~,rVl~Vl\>11lJU'5~LiJ'\Je.J6'1~'5Y'l. i:l\>l. bb6'1~ 1 ii Lfl~e).:JUeJi~V(LL UUi:leJU'11lJ) '51lJ~.:Jb U'\J~ 'II 

::'.·.Ji:.J6'\~Y'l'B~'U1 L~e)'lJe).:Jf1'\Jf11:Lf1VI detection bias bb6'1~6'1.:J'UeJl;j6'\L'tl.:JU~lJ1ru 

1~t1~~1Lilun11i~v ii 7 'tl'U\>leJ'\J 

i'W\>l vu~ 1: ~n~1 Lb6'1~i Lri 11~v1-u eJlJ6'\Urum1~uuu~n11n 11V1LL6'1~1:l.:i v1 v~m ~1L~ eJlJ~'lJ1~ nvuv1<11Y1 
'U " 'U 'U'U , 

~;"t11.:JY1111 mwihi1.:iu~f11'51:l'lJmY'l V1'\JV11.:i~.:ir1lJ LL6'1~~.:i1;1tl'ui:l'\J'W~Ltv1un11V1 LL6'\~i:l.:iv1v LVlmL'lJ.:ivvmuu 
II 'I 'I 1 '\J \J 'U 'I 

3 ;,,iJi{.:iu 

1. tii'1um AU~f11'51:l'!JmY'l L uun11i Lr111 ~v11 ~uuu~n11n11V1LL6'1~1;1.:iv1 ti LL6'1~ n11'1tl'u1;1, l'\JL '8.:ii'll1n11 
, " '\J 'U , '1' 

',~mnu'Ue:ll,!'11 utii'1'\Jf11'5~VIU~f11'5 f11'511.:Jbbe.J'\J f11'5Uci1'1J'S1lJ'!JeJ.:J'qlJ'll'\J f11'5U'5~biJ'Ue.J6'\f11'5Uflu~.:i 1'\J uqp,n 
~6'\~eJ'lJ 1;111r11 '\J n 11~1di'U.:i1u \>l fteJVl~'W n11i Lm1~v1 LL6'1 ~ n 11~ Vlf111V1 -SY'l v1m1 u.«'U~ L~'W u r16'11 n 1 , , 

.:J'lJU'5~lJ1C\Ji:lti\Ji:l~'U bb6'1 ~'5 ~UUi:ltiUi:l~'\J~ 1.:J 1 L ~e) 1'tlL'\Jf11'5~VIY11 bbe.J'\J.:J1'U/Lfl'5 .:Jf11'5 f11 '5~ ~'\J1'\J1~ f1 '5'5lJ f11 '5 

VI LL6'11:l'1Jfl1Y'lvl1'U v1<111vml1mhv1 fo ~1;1.:iv1 v n~l.1'1 1vi vn 111:l'\JVl'\J1 n ~lJ Lb6'1 ~ n11 ~lJm'eHU LL uu L~1 ~~ n~~ 
'\.I , 'U'\.I , , , " 

fo~Vl'tmu 1 un11V1LL6'1~1;1.:ie:i1 v LV1t1\>11.:i LL6'\~~u~vi11~LMm-ue:i.:i 1 u'lllJt'W 
,., '\.I 'U , 'U 'I 

2. vl1'\Jil1A'lllJ'll'\J L ti'IJ f11'5i Lm1~v1rl11lJAVIL ~'\JV!~ e)½\"1'\J~ LM m nuuruvi11 u f11'5Vlbb6'1\Jl'\Jbe).:J ui m UiJ 1 '5rl 
'I " ., 'U 

-um ~1 L~ e)lJ LVl tJLQY11~ 1 'Wvl1'\J'Uff~1 f1VI 1 'Wf11'5Yl1 f1~1\>l '5U '5~~11'U bb6'1~ f11'5U'5:;f1e)\Je) 1-11Y1'1Je).:J~i;l.:Je)1tJf1cilJd 'U 'U , 'I 

UVIU1Vl'lJ e).:J'qlJ'lj'\J 1 'Uf11'5~LL6'1 fl11lJ\Jl e).:Jf11'5f11 '5'1f1 tl L VI~ e)~1 f1 v.:irim1:;i{u b Vll"1U16'1~1U6'1 bb6'1:;fl11lJ (;)e).:Jf11'5f11'5ii 

~1'U'S1lJ 1 'Wf11'5~~'\J1'5:;'lJUf11'5VI Lb6'11:l'1Jil1Y'l 1 u.«'U~G'i1Vl'SU ~i;l.:Je)1 vncilJd~ e) 1 u 
'U , '\J 'U , , 

3. tii'1'Uil1AY1 e).:J~'U bti'W f11'5i brl'51:;v1bLe.J'\Jbb6'1~'\J bt!U1tl bb6'1~ f11'5'1ti\Ji:l~'\J.:JUU '5:;lJ1 CIJ'!Je).:JL Vll"1U16'1~ 1U6'1 

tl11.Jvti '51l.J~.:ivi-s'Y1 v1m~u 1~ Liv 1 un11~bbft~'lJmY1~~.:iv1 ~n~lJd 

i'U ~ e)'\J~ 2 'Vil.Ji~ v,11 bi:l'\J e)'lJe)lJ 6'\f11 '51 ~ u ~ f11'5Lbft~U ruV111:l'1Jfl1Y1'1Je).:J~i;l.:Je)1 tl ncil.Jdbb n\J'5:;'lj1fl l.J 
'U u , 'U 'U , , 

vi'e:i.:i~u zj,:i'lJ1~ nvuvi'1 v ~1LL V1'\J~m~1ne:i.:irin11u~vi1'5ci1u~i1u6'1 vii.11 vu~n111:l'lJJ"11Y1(L 1.:iY1ti1U16'1ci.:iLi:l~l.J , 

i:l'Vil1Y1U '5 ~i1 ~1U6'1tl11.Je) tl e)11:l11:llJ mi:l1fi1'5 CIJ i:l'VU '5 ~i1vil.Ju 1'\J) bb6'1 ~m flU'5 ~'/j1'/j'\J (~ i;l.:Je)1 tl'Vm ~1 b~e)l.J~ 
, , 'U 'U'U 'I 

'lJ '5:; f1 e)\Je) 1-11Y'lf1 ~VI tl1.:JY11 '51) 

'l1iJ\>le)'U~ 3 11.:JLbe.J'\Jbbm'lJUruVl1'S1l.Jf1'\J LV1t1i11e.J6'\f11'5ibm1~v1'Ue)l.J6'11'W'l1'U\>le)'\J~ 1 l.J1'5~Vll.Jrl11l.J 
V 'U 

~VI b ~'\J Lbft~i:l1U bti'IJ'Ue:ll,!'11 'W f11 '5 fl1Vl'\JVI bb 'U1VI 1.:J f11'5i~'W1 bb6'1~11.:Jbbi:.J'\J f11'5 ~1L U'\J.:J1'U tii'1t1 f11 '5~VIY11 LLe.JiJf11'5 

U'5~'lll.JbbUUii~1'U'S1l.J (AIC) 
' 

i'W\>le)'\J~ 4 ~VIY11Lbe.J'\Jf11'5Yl1.:J1'\J'S1lJf1'\J'5~Vl'J1.:Ji:l1l.Jil1A LVltl'5~~UVlU1Vl LL6'\~VllJ1~'lJe).:Jbb~6'\~il1rl~1'U 

mh.:iiV1L~'W 

i'W\>le)'\J~ 5 U'5~'/jl.J~LL~.:JL ~v,11 bi;l'\Je)bbe.J'\J f11 '5Yl1.:J1'\JLLnmAU~f11'51:l'Vil1Y'l fl1A'lll.J'll'\J Lbft~il1AYleJ.:J~'\J 
' ' ' 

bbft~U'SUU'5.:JLLC-J'\Jf11 '5Yl1.:J1'\J'S1l.J 11'\JL~ e) 1 ~Lf1Vlrl11l.J L Vll.11~1:ll.J 1'Wf11'5i111 'lJ1 ii 
' 

i'W\>l vu~ 6 f11'5'lJflu"'m \>11l.J ui:.iu.:i1iJV1~eJ Lfl'5.:Jf11'5 LU'Uf11'5i11 LLC-J'Uf11'5~1L ilu.:i1um~ V11:l'51m1n~G'i1vifo 

~~b'U1lJ1iici1'U-S1l.J 1 '\Jf11'5~LL6'1~~.:JeJ1~f1~lJd (task shi fting) 1tii'LLri eJ11:l11:llJfl'5'11fi1'5CIJ~'!J LLf1'Wi11'1ll.J'll'\J LL6'1~vil.J 

1:l'!Jil1Y'l zj,:i'lJ'5 ~ nvutii'1 v Y1 t11U16'1 LL6'1 ~Y'l tl'n .:J1'\Ji:l1fi1'5ru 1:l'V'!Je:J.:ivii.11 vu ~f11'51:l'1Jfl1Y1'5~il'u'lJ~l.JiliJ1 'UY1iJ~ LL~1 
, , " .. 'U 

~1 L 'U'\J f11 '5i~'IJ 1~ f1 tlil1Y'l~~ L 'V1l.J 1£ici1'\J'S1l.J 1 'Wf11'5VI bbft 1 ~i:l 1l.J 1'5mJ nu~ il1'5f1~ 1tiJmJ1.:iii'lJ'5:;~Vlfiil1Y'li:l.:Ji:l VI 
'U 'U ':,..J 'U , 

LVI tiii'5:;U\Jf11'51 ~rl11l.J'S bbft~i:lti\Ji:l'\J'\J 1 '\Jf11'5~~'\J1½ n~~ f11'5Vlbbftvl1 tlf11'5L U'\J~bt tl.:J fa Vll"1.:J1iJ bL6'1:;~VI n~ m'5l.J 
'II ' 'II 
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• 1..I "" ., Q !"I .. ' ~ ., ., t .f d ' !'1 .. 1" d 
U'1nL um.JtJL 'rntJ'S"ltJLn\11L1.JtJLf1'rn'!J1EJC-J ~•vrn1'~~LL'1C-J~.:J€l1EJ tJ'VitJVI LL 'I.Nb utJ 2 'S~EJ~ f1€l 'S~EJ~Vl~'1€l.:J '!l ('S~EJ~VI '\I '\I .., 'U'U , 

1) LUtJ'S~EJ~L1'11 2 L~tltJ LL ti.:i1 ~~iici1tJ~1l.l 1 tJm-s~Lrn~.:i1~LLEJnt.JVlt.J1Vl'U~L"ltJ ,.111 tJ-sLLml.lci.:JL~~l.Jm'S~LL'1 

1J1 tJLti.:i~1tJ n 1-st1?11~1J1-fl tJ n 1 'StJfo ~tJ~ t1tJvi1V11.:inTa~ 1.:i1tJ Lrn ~L~~l.l~{1;m 1l.J LL ;.:i LL -s.:i'!Jti.:i mi1l.J L dtiviiif1~1l.J 

L\-ll.J1~~l.J flt.J~M€l1EJbL\Jl'1~f1tJ U'1~tJ'S~LlhJn1'S~U'11JltJLtl.:JLL'1~f111l.J 'itJU 'S.:J'!J€l.:J L'Sf1 U'1~'S~EJ~\JI tlL i1ti.:i LtitJ 
"" , "' l 

'S~EJ~L1'11Bn 2 L~tltJ 

.ffw,rntJvi 7 m-stJ'S~LlitJC-J'1 uti.:ititimiJtJ 2 ,h.:i fiti m-s~~tJ11l.JtJ'S~blitJC-J'1'S~\'111.:ivhditJm-s U'1~m-s 

tJ-s~LiitJLL'1~~~vi1'S1t1.:i1tJ~'StlC-Jftm'SIJi1LiitJ.:i1tJLiltlim,,~lfl'S.:Jm'S 1~vii'S1t1fl~LBEJ~ vi'.:id . . 
(1) 91~1J11l.JtJ'S~LlitJC-J'11tJ-s~'-'111.:ivhLiitJm-s ~i~mL'1~vil.JtJ'S~LWC-J'1 iim-s~~tJ11l.JtJ-s~LlitJC-JflL~€ltJ'1~ 1 

" 
flf.:i LUtJL1fl1 2 L~tltJ 1111t1m'StJ-s~~l.lvh.1tJ'S~LiJtJC-Jfl L~€lV1'S1um1lJ1111"1u1 -ucymLL'1~~tJ~-s-sf1 zj.:Jtl1"liim-s 

~"11'Sru1tJfouC-JtJ 1 ~lJf111l.1~€l~f1'1€l.:Jflt.Jt.J~t.JVl'!J€l.:J~lJ'!ltJ U'1~lJf111l.JL UtJ 1 tJ1~ri€ltJtJ11 tJtJfo 1 m \J'S~ EJ~\Jlt)L i1ti.:i 

1J11l.JtJ-s~L~tJvin1"1tJ~ vr.:id 

- f11 ~t.J~n1'S'l'!Jf11Yi tJ-s~LlitJ n1'Sl1i1 L UtJ.:J1tJIJl1l.Jt.JVlt.J1Vl\-lU1vi n1 -siici1tJ ~1l.J flt.J~l.J'!ltJ 1 tJ 

n"l m -sl.Ji tJlJ tJ1 l'i n EJf11Yi ~vi "I~ 1 i n1-s111 LLfl~~.:iti1 v ,tJ r11"11 LL'1 ~till~ 'S'Sf11 tJ n1-s\Ji1 L iitJ m-s ~1v n1 -stJ 'S~"l1 lJ 
\I 'U '\I \I , •t , 'C 

tJ~n,~1\'11~€) n1'S~tJVltJ1mil.lci€lEJ n1'Sil.Jfl1~CUL if ~n LL'1~m-si.:iLntJ1LLt.Jt.Ji1ci1tJ~1l.J • 
- mfi'lfl.J'!ltJ tJ -s~ LiJ tJ n1 -sii ci 1 tJ ~1 l.J 1 tJ ii "I m-slJ n 1-s~ u fl~~ .:iti 1 v n cil.J d ~ 1 v n 1-stJ-s~'lf lJ 

'( '\I \I '-i , , 'C 

tJ~n~1"11~€) n1'S~tJ'VltJ1ncil.l Vtl EJIJl1l.lf111l.lL \-ll.11~~l.l m'Sil.l.rn~ruL '8.:i~n 1 tJtl'S~L~)Jvi~tJ h LL fl~ m-si .:JLnlJI LL t.Jt.J • 
iici1tJ~1l.J 

- n 1fivf €l .:i~tJ tJ -s ~ Lii tJ n 1-s~ iru ~~ tJ n1 'S~ 1 L iitJ .:i1tJ n 1'S ~ LL fl ~~.:i €l1 ~ 1 tJ ~ 11.J n 1-s11.:i LLC-J tJ 

.:iutJ-s~mru U'1~'Vl t'Vi v1 m~tJ 1vi Liti 1 tJn1 'S~LL'1 ~'1Jf11Yi ~~.:i tJ1 '1 ncil.Jd 'S1l.J e1.:in1'Siici1tJ frn 1 tJ m-s-uu Lf1~ titJ 
'U , 'U '\I "'( , 

tJLEJt.J1EJn1'S~LL'1~~.:J€l1'1ncil.lt1 l~vm-stJ'S~"l1lJtJ~n~1"11~€l m-sil.lm~ruL'8.:i~n m-s~111vhtJ'S~'ll1~"11'SCIJ/L1vi 
\I '\I " "'( , '( 

~1li1'Sru~ LLfl~m-si.:iLnlJILLt.Jt.JlJci1tJ~1l.J 

(2) m-stJ-s~ LiJtJC-J'1'S1l.J ufoitJ~\11 Lf1 'S.:Jn1'Si~ ti L UtJn1'Si Lf1'S1~"vl~fl1Yin1'Srumr .:iiir1-s itJlltJ1'S~t.Jt.Jvi1~ • 
~1LiitJm'S1tJLL'11LUm~EJ~L1fl1 2 L~tltJ 1~v~1LiitJm'SL~€ltJfl~ 1 flf.:i 

Q ~., 

n1':i1 Lf't'a1::'Vl1.Jel~6l 

'!Jtll.1'11 tJLL\Jl'1~n -s~u1 tJn 1 'S'llv.:J m-sn 'S~t.J1tJ m-si9lltJ1 Ll.l L~fl m -s~LL'1~'1J f11Yi~ 1tJ tJ1;i1 €ltJ11J vi1'--ltu 
" " . 

~~.:J€l1' i'!J m ~1 L~ tilJvitJ 'S~ n €lt.J€l1 ~Yi n~111 t11.:J'Vi1 'S1i Lf1 'S1~"vl'LJ ell.I fl 1~ ti m-si Lf1 'S1~"vl'LJell.J'1L '8 .:i L d tim ( Content 
'\I \t 'i '\J \I 

analysis) 

'!J€ll,jflci1tJ~f)f)fl'!J€l.:Jn~l.J(,l'H) v1.:iH~~91 L;.:JYi'S'SrutJ1 MLLri { tltlfl~ rl1LO~tl ci1tJL ~tl.:JLt.JtJl.J11Jl'S!1tJ 1 tJ 

m -stiBu1 v flru~ n~ru~'lJ ti-:ii vl.lfl LL fl~ 1 tJ m-sl'I~~ tit.J'Vl~ ~tium1l.l~l.JitJ UVI 1-:i~ ii9i1 tJ m-si.11 l tJ-s uml.l m-sci-:i L~~l.J . " 
n1'S~LL'11JltJL€).:J~1tJn1'S EJ!'11~1Jl i\Jl€ln1'S~LL'1(JltJL€l-:J(tJ'S~ LiJtJ 1~ EJbL t.Jt.J~tlt.Jf11lJ) f111l.J1tJLL 'S-:J'!J€)-:J L 'Sf1 (tJ-s::LiJtJ L~tl 

LLt.Jt.JtJ-s~LiJtJ'!Jm~1 Knee and Osteoarthritis Outcome Score (KOOS)) 
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Q(V Q " 

~~n111iVU~tn111i11W 

C-1'1m11~v~~tl1L~umuu 2 ci1u ~el 

1) 1,J LL 'U'U fl 1'aci-:J L~~ll ei1,l1 el'W1lJ EJ~1Vlfo~~-:i el1 EJ'LJ ell ~1 L~el1Jvii.J1 ~ fl el'U €)1,i'W fl~ ~w 1-:J'W111 
" "" , 

2)'LJelllffv\'11U'1lel-:Jfl~lJ(,l'Je)~1-:J 
" ' 

3) C-1'1f111L U~EJ'U L vi EJ'Url1 Lil~ EJ f11'a~ LL'1(11'ULel-:J LL'1~i'l11ll1'WLL 'a-:J'1Jel-:J L 'ai'l'1Jel-:J~~-:Jel1 ~'LJBb ~1 L~elllvii.J1~ fl el'U 

el1,j'Wfl~v1EJ1-:J'W111f1 el'U 'a~'\1111-:J (i,Jv11"1~ 5) LL'1~'\ll~-:J 1 'd'aULL 'U'Uf11 'a'1-:JL~~ll fl1'avlLL'1(11'1.JLe)-:J~1'Uel1-ii1el'W1lJ EJ 1 'U 
" " 

VltJ1EJ'U~f11'aU~lJ.fliJ (i,Jv11"1~ 9) I ... " 

~1uvi 1 ~tl bb\J'U fl1 'a~ ,:i b'1~:we:11,ht1'U1ir f.l ihv1fo ~ ~.:it11 ~ -if v b ,h b~eJ :wvitl-a::fl t1ut11,ivm ~~m .:iw1-a1 

1,J bb 'U'U ii~ m'all bb'1~i'l11ll~1ll:i'.iel 1 um1ci-:i b~~lJe)1,i1el'W1lJEJ~1'Vl'fo~~-:Jel1 EJ'LJel L ~1 b~elll~th~ flel'Uel1,l'W ,., vv , 

fl~\;] EJ1-:J'W1 'a1 ~1 fl fl 1'avl1 b U'Uf11'a'W'U11 1,J bb uuii~fl 'a'alli'l'J'a b 'IJ'U 1 ,x biivl m~'U'J'U fl 1'ab~ EJ'U{ LL uui1ci1u ~1ll 1 'W f11 'a 
" " 

~v1fl11~'1J.fl1'W'1Jel-:Jfl~ll b u1V1mEJ 1uiuvi1 u~1u~'1J.fl1'W lv1 EJV1ti1 vu~fl11i.J~1.J.niJLtlu~fo~ vl'llel'\J'\11~ fl 1 um1 , , , .,.. " ,., 

i ~m ~ fl v.n 1'W'1lel-:J'W v1u1'11'1!1,l-wvi fo ~vl'l!el'U-:J1'1.Jel1,l1 el't.11 lYv LL'1 ~ eJ1~1~l1' r11~1u11ru~'1J 1 uiuvi lv1vi1m 1 

1'1ru::n')')1JnT1'WWJ'U1 

')Z'IJ'IJ t111i1 tl'U1 ,!u 

i'U~'U~ a d er 
'Vl:IJWbiHM 

- l'l'l'IJfl1J ri1nu ~~\11111 
n11tJn'l»i~1\J'Uu~u1ft1ftl!Fl1u1'ii1u 
\J1~tJ 

' 

- m!1Jft'1'Ju~l'll'l111J~ unwJn'l»i mw11uu1-ii1uu1l!v 
tum,':)1J.<l~~~u1~-iin~~vw,m1tu~1J'tJ\J ~Gl,:!e)1W'Ue) b 'lh b~e):IJ 
- m,t~fi1mm:11,1vmru '"' 'I 

vitJ-a~fleJ'UeJ 1,iw fl~~ fl 1.:iw1 -a1 

I n,,atV1t1'1.m~n1,t1nu~ I 
~ Q ~ 1 ,:: •l - Arutm,11m,Vi'llJU1'it'IJ'IJu1'tJ1u\J11JtJ UVi\J 

+vi1lwbiv~ fttVlu\JA~m,unu1i"lm~iuu 
Arutm,11m,~'lll\J1'it'IJ'1Ju1-ii1uu1l!v1u~u-ii ~1 __________ _.I 

uuvinti<lfl1'i':)IJ.<l\ll\J,u~ 
- 1~fom,1~ti.im,~i.l.<l\ll'J,u~u..i::m111,u.i.,~'Uu~h F1 . ' 

'Uu,~1baul.J flu\J W"111~flW/l~<lu~t-n (.rum.,,-iiS) 
u..i::viii~m,'ll~<lu~H (.itlm.,,-ii 9) 

+-iiufoiv~ + uftu'tJ. 1J..imtlavu.~vu{ vin 3 .~vu . ' 
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1.1) i'){\J:;f1 'S'SlJ n1-si~111-s:;'U'Uel1'tl'J el'W1lJV 1 'W~U~ '5--lvi1Vl'U1~ b'U'W vilJ~\J~m~1 \J-s:rn el'U~'J V 
I d.d IJ ~ d O di I dd IJ di 0 

Vl'W'J V'11'WVI bf1 V'J'!J el--l\11 f1 VI '1'11 lJ .fl1 f'l f11'SVl1'11'W \11 f1 .f11 f'l f11'S bl.I el.:J (VI 'W'J ~.:J1'WVI bf1 V'J "lJ el.:J f'l el b VI l"l'U 1fi t111'U fi 

~1'U~~'llel'Uflel b~1Vl'U1~~1'U~~'llel'U.:J11..J~bbfi~'1.:Jel1V) .f11f'li'll1f11'S (VIU'JV.:J1'W~bMV'J'Uel'1 flel bHVW1'U1fi 
'U ,., '\l'\J , 

~.:Jb'1~lJ '1"lJ.f11~\J-s:;'ii\'1i 1'Ufi ~1'U~~'llel'U~el ~el1'W'J V f11 'S l 'S.:J~ V1'U1fi~.:J b'1~lJ'1"lJ.f11~\J'S :;'ii\'1i1'U '1 bLfi:;~ V1'U1fi 
, " \I , 

i'll1'8~) '5.:i\l :;vi1.:i1'W~'JlJ n'UvilJ~ biv.:i 1 'W~d fiv mr1\J-s:;t1'll'W l~VlJ1'11f1 n1-s~~ b~ v f1bbf1'WtJ1tl1'11'1lJf'l 'S 

'1161'S{U'1"lJ\J'S:;'ii\'1i1'Ufi 6 f'l'W (V1iiu1ufi:; 1 f'l'U) l~vf'lru:;m'SlJf11'Si~111-s:;'lJ'Uel1'tl'Jel'U1lJVL'U~'U~bLfi:;vilJ~ 
• V 

bi v.:i \):;vi1V1-u1ffi 'Uf11'Sf'l'J'Uf'llJ rhn'U bbfi:;~~t111lJf11'Sv)1bU'U.:J1'U~'1 b'1~lJel1'tl'Jel'U1lJVG'h'Vlfo~'1.:Jel1 V'U vb ~1 , '\J 'V , 

b~ ellJ~\J-s:; f1el'Uel1'tl~ f1~~V1 .:J~1'S1 'S'JlJ~.:Jmr'U'1 ~'Uel.:Jr1f'l'J1lJj bbflvilJ\J!)'U~ f11'S bbfi:; ~'JlJi bf'l 'S1:;'\.1U qj'\111 

'el\J'1'S'Sf'l 1 'Uf11'Sv)1 b U'Uf11'S bLfi:; 1 ~'Utlb'1'Utlbb u:;b Yivf11'S\J1'U\J1.:JtLm "lJ 1 'U f11'S'1:;V1B'W~~f11'S\J!)'U~.:J1'UVj f1 b~el'U 

1.2) tl1'11'1lJf'l'Se)1'tl'Je)1.J1lJV (B'1B'll .) '5.:ivi1Vl'U1~b tluvilJ\Jl)u~ f11'S 1m:;~'UVl~U1'U \J-s:;f1e)'U~'J V 

\>7'JbbVl'UB1'11lJf'l'S'1161'Sru'1"lJ 1 'UbL\,\fi:;V1iJu1u~.:i 6 V1iiu1u b~Vel'1el'll. 1 f'l'U f'U~~'tfe)'U 1 'Wf11'S~bbfi~'1.:Jel1V'Uelb~1 
, \I \I ,., "" , 

b~ellJ~\J-s:; f1e)'Ue)1'tl~f1~~m.:i~1'S1 2-3 f'l'U b~VB'1B'll. ~~1'U f11'Sel'U'SlJb 'tl.:J\Jnu&i f11'Sf11'S~bLfi~ '1.:Je)1EJ'Ue)b ~1 ~ 'V " 'V , 

b~e)lJ~\J-s:; f1e)'U el1;~ m~ m.:i~1 'S1\I :;vi1Vl'U1~ LiJ'U~ ch VVI e)~f'l'J1lJ ~ fo\'1 bL u:;tl1 '8bL u:; bbfi:;mr'U'11..J'U 1 ~n 1«.:i h 
V V ' 

LLfl~'1.:iv1 v., 1 un 1-s 1 -uvi1V11.:in 1-svi1.:i1ULbfi:;BB n n1~'1L ~ m'1~lJ'1~1.:ir111lJ bL -ii.:ibL -s.:i"lJB.:J n~1m i1B~'1f1(11 B.:J 1~ v 1-B' ,.,,., , ,., 

~iiv~ .:i L'1~lJ n 1-s ~LLfit11U Lv.:i~ 1u n1-sv 1"11'1 t114 ~ ~1u n1-s~ 'S'J'1 '1B'U '11f1 ~VI -s.:if'lru'J ii LLfi:;tl1m\J 1'U L VllJ "l ~ii r111lJ 
'\I 'U 'V , , 

L V1lJ1:;'1lJ 1 un1-stl11 \J1-B'&'i1V11'U~'1.:JB1v ~.:iiu\J-s:;nB'U m-s 1 ~f'l'J1lJ~ 
'U'U , " 

1. 3) ~'1.:JB1 vim ~1b~BlJ~\J-s:;nB'Utl1;~n ~~v1.:i~1-s1 ~~1un1-s\J-s:;d1umlJ bf1ru'+'l~~bii1'5.:i1u 
V V ' 

~ii~ V1 'U 1fii'll1'tl~ ~'JlJ fl 'Uvimrn f11 mn~th'U ~ \):; L tlu~\J-s:; Li1'U f1 ~ lJ \>7'J e) E!1.:J t111lJ bf1 ru '+1 ~~ L 'U 1 LLfi:; f1~lJ \>7 'J elV1.:J 
V ' ' 

~.:in~ 11v ,,m v L\Jlf'l'J1lJf'U~ ~'llel'U~ LLfi"lJB.:JB1'11'1lJ r1-sv1;1 v11111' v 1 u~u~ LLfi djuvBl.11 u n1-stl1i5n1-s~ LLfi 
~ V V 

~ mv.:i 1 u m-s\Jf rn\J ~vuvi1V11.:i Lbfi :;~.:iLL 1 ~~ ell.I 1 u n1-svi1.:i1u LLfi :;i5n 11Bv nn1«.:in1 m -riv L'1~lJG1~1.:im1lJ 

bb 'LJ.:J bb 'S.:J"!Je).:Jf1~1lJL i1B'Sel'U'Uelb~11 \J\J D'\J~b'U'U'S::m:;L'Jfi1 2 b~e)'U b~V~G1.:JB1EJ\l:;\JleJ.:J'U'Uvif1tl1f11'S\J'J~'UBL'!J11 'U 
~ 'U 'U , 

LL\J\1UM 1mL 'U'UUUvinm-s~LLfi~mv.:i LLfi:; 1~fon1-s\J-s:;Li1ucrnn1-s~LLfi~'UbB.:J LLfi:;m1muLL 'S.:J"lleJ.:J l-sr1iim ~1 
V V ' 

L~ellJ fle)'Uf11'SVl~fie).:J 1-B' (TO) ';i:;'\1111.:JVl~fieJ.:J1-u«tJ~1'1-i~ 5 (TS) LLfi:;V!«.:im'SVl~fie).:J H-s\JLL 'U'Uf11'S~.:Jb'1~lJf11'S 
V 

~ LLfi~'Ubel.:J~1'Ue)1'tl'Je)1.J1:lJ V 11..JVIU'J V'U~f11'S\J~lJ.fli1«tJ~1'1-i~ 9 (T9) 
V ~ V 

2. nfi 1n<LJ'ULf'l~vun1-svi1.:i1u 1 u-s:;~u~{u~ \J-s:; f1B'U~'J v n1-s'1,r'U'1~'UbLfi:;&i~t111lJm1lJn11V1-u11 um-s 

vi1L Du.:i1u LLfi:;m-si~111i'lnvm~"lJB.:Jv1m'111'r1-sv1'81Bu1:i:r v 1 u:u~ 1~vih1 m~:;L0v~ ~._,d fiB 

2.1) m-sG1,r'UG1~ULLfi:;&i~t111lJm1lJn11V1-u11 un1-svi1 L Du.:i1u \J:;vi1L Dun 1-s l~vn 11'1~\J-s:;~lJ n~lJ 

Elvm~eJ'1:;Y1e)'U~fif11'S\Jl)u~l~mLU.:Jb'U'U 3 f1~lJE!ern ~.:id 

2.1.1) f1~lJ\J !)'U~n 1'S~bLfi~'Ube).:J fav ~~.:Jel1~'UBL~ 1L~e)lJ~\J'S:; f1el'Uel1;~ fl~~ 

m.:i~ 111\J:;'1:;vi' BU~fi n1-s\Jl)u~ n'U B1'11'1il'r1-sB1ib vu1irv~ 1'U~~'llB'UV! n 2 «tJ~1i.1 l~v~~.:iB1~'1 :;\J)e).:J 

Vl'UVl'J'U~fim~\11 n m-s~ LLfi~mv.:i 1 un1-s 1-uvi1V11.:in1-svi1.:i1mLfi:;m-sBBn n1«.:iL ~e) L'1~lJ'1~1.:ir111lJ LL -ii.:iLL -s.:i"lJv.:i 
V 

f1~1lJ Li1el l~mvi V'Ufl'UL \J1VllJ1V~'J1.:J1111Lli'UeJV1.:J 1-s vi1f'l'J1lJL 'U1 h LLfi:;~'JlJi Lf'l'S1:;'l-iuru'Vl1LLfi :;e)\J'1'S'Sf'l 1 'U 
~ ' 

f11 'S~ LL~~ 'Ubel .:i 'S1 lJ~ .:i LG1'U e) LL u:;VI 1.:J b~ el n 1 u f11 'S\J nu&i L ~ e)\J 'S :rn e)'U f11 'S\>7 ~~'UL \IL~ e) f1 ifl f11 'S~ LLfi ~ 'U Lel.:J~ 
V .,J V 

L V!lJ1:;'1lJ L v;lJ L~lJ LLfi :;G1,r'U "~u 1 ~ n 1 ~.:i h ~~ .:iv1 ~ ., 1 u n1-st11ifi n1-s~1~ L~ vu ft tJ\Jl)u~ ~1 v t11mv.:i~1lJ 

L 'U1VllJ1V~'J1.:J1i'\JlB 1 \J 



W,Q,L£UALlJ8LU 
n. 

u ,t'L::: l-2iiM.&Lll.tl-2L n.L8 M.N~fl.l,l IA., Qt Lu i9L 8L V} rtLUJt-L::: ~8,ttLn.@t!J!LCH. l,J_tt~L ~L@ Lt LM.t-L8 w ~u M.!l!LG n.@u :::t f1 

~rt11~,L~ rn]-h L@t-~ D~,, tL ~u t-l!ln.f ~t~k rtLtl,J~t-@W@IA.8 LµtLun. i¥uL~ u@n. 8t~n.1::: l-2~,m ll"t L~ iG]-Wt[1 
" I\ I\ " 

rtLtl,Jn.n, ,,:::l,JU 1111.,ci.n.n. ,mo,, lltLrtL~t-,Q!}UL~u@n. 8 L@t-~~n. L@!}, rtL~u t-~LY u@@tLun.@ ~m1:::w::: l-211 L_rn.r, m tp. 

@~ iG!} irtL~ut-~Lyu@@tLULy',~8w1 n.~n. ,m~Qf1 n.1;, 8LUt-~~yu@@tLU@~~n.n. ,1[1tUL~n.f [1tLun. i~t~@E,~t 

t-~ E-Wt-@n.n.;;t 1w1t@_Q.UL~E, 1[1 t L[btLUn.L rt~:::Lrtli\. irtLtl,J~X-L rl.f f1~t :::l-2,1 ~lrui.lt-t1A.D8w1t-tlllrtLtl,Jn.@~~w.t1tLu 

11.L:,lE, L LrtL[b~@~t-@~l,jmw1 n.~u 11.@Q Ill£ L~:::l-2,, ~Q11ur:. 8,ttLn.@t!l!L@tl,J_tt~L~L@¾1-L l1.,t'LU L~ @n,1 rtL~ ut-@n.t-t iit-~ ,, 
I I "' A 

rtLtl,Jrt~ rn~ it-~Lyu@@Ly',l.tl£L~t-)tbrt@}M. ~ t-L,llln.~, :::t[1n.@ lllrtLllN~Lu111 Wf1, n.Li9t-t 11,e.i rtt n.n. ,mt}, rtL\Wt-@n. 
I • II ,_ 

t-t nt-~ ,, rtLtl,J rt~ rn~ it-~LY u@@tLut-@n.fu lslL~ rtLrnn.ll rn~rnL8t mtLU8WlirtLtl,Jt-L ( £ ·z·z 
rtl.tl1 rtM.1 rt~:::Lrtli\. 1 IA.rt@l-2Wt 11t-~W~tLUt-lA.rttt '=' '=' F='" '='...,. ...,. 

' ' • II 
n. n n. 

t-LIA.L!'-E-L tLUn. tt-@ml.tl l-2n wtLU£t:::n. ,,):::l-2n t-L1A.Ly',:::l-2~11t-@n.rt~:::Lrtli\.1 rtU,l,Jn.G, :::tf1}1.tl~Ll,l8tLun.L~ru Lll.rn ~ ,~ 

11.,t'LUL~t-~li\. hL@t-~Drt~ U t-@n.n.~ 1W\trtLtl,J@n.~, :::l-211 W\trtLtl,JrtW:::ttLU n.i (JO+e:inpej) ! 1'1.8~1tL Urt&~,t-~ 

8 ~p. W,Q,L[l,M.Ll18 LUU !L M.&Lll.tl-2Ln.LmA~:::~ rt~U8 Lt[1\[GtLUl'1.Gl.tlr1.ffer1.L w~~u Lrt~,ci.Q1111 t L[btLUl'1. ll"tf1 t 11.Q,, 

:::l-211 rt~:::Lrtli\., rtLtl,J~~t-@ml.tll-211~tLU£tU@~1 ~L n.gw ~:::l-211 rt~:::Lrtli\. 1x1-i n.Lt-L0,tLu n. L rt@ ~wt ,,t-~w ~tLu:::l-2,1 

l,Jt lt-@n.t-t ,mtrtLtl,Jrt~, t LUG ,lllt-8~1~1'1.Lt-L 0,t LUt-LIA.Ly',11.8 ~[11 rl.f [1tL um~t-@ml.tll-211~tLUt-LIA.tn. ,, n.n. ,, U@@@~ 1 

fl. um tLU1'1.Q 1 L ~t'G l91'1.(; 1L,\~~1'1.Lt'L0,tLUl'1. tn.:::t U :::l-2 ~im Lt-8 ~1 ~t-LIA.Ly',t-@n.fu lslL~rtLtl,Jrl.l!l L~W~::: l-211 rt@~1L~ iG], 

l,Jt lt-@n.t-t ,mlrtLtl,Jrt~, tLun.yJn.~rt~~~n.Qf1n.l,J:::l-2~,,~n.Lt-L0,t LUl'1.@l.tln.ffe:::l-2~imit-LIA.L!'-E-L tLUl'1.L~t-8~m~~Q 

n.:::t:::l-211 1'1.Lt'L0, tLU 11. Lt-LIA.Ly',R, LtLUl'1. L lltLrtL~rtLtl,Jl'1.G1:::t[1@~ 1 rt~U8Lt[1\[@W~ (Z'Z'Z 

~ t-L,llln.~1:::t[1n.@l.tlrtLllN :::l-211l,Jt lt-@n.t-t ,mtrtLtl,Jrt~ itLun.l'Jr1.~rt~~mt-L0,tLun. Lt-LIA.Ly',E, L 
I\ s'P I\ I\ 

tLun.L~}rtLtl,Jn.r,rnw1 rt@~,L~iGE-l,Jt 1t-%mum~}rtLtl,Jn.yrn~mL8ttn. }rtLtl,Jt-L n ·z·z . ' " ' 
mw n.@l.tl ., ~ 

rtLllN~LU 111 WQ 1:::l-211 lll£L~tLUrl.ll rtt~8 L8tt n.tLU 8@r rt~U 8Lt[1\[@tLUR, L rttW~ ~:::ruRU~ ~n.Q[1tL~ n. L ~i Lil-1 
n. I\ ,., n. 

rtLtl,J} rtLtl,JR, L 8 w1 t-@ml.tl l-211WtLU n.r-rn t-LttLU :::m, Lli\.fUQ11. ~ U,t\11\.:::tl.tlrtLtl,Jt'L} ~tLU n.r, rn w1 t-@ml.tll-211 Wt LU@~, 

~,Q,Qf1tLU n. L lltLrtL~rtLtl,Jrt&~,~~tLu n.tn.:::w n.lltLu Lrutn.Lrtp.rt~uhL@t-~Dn.f 11\.L~n.1;, L~~t-@ml.tll-211 ~tLut-@~ 

rtLtl,Jn.i;i.rn~t-~ 1'1.Ll9t-t i1_E.Lrttn.n. ,1L~rn]-n.@t11!}1rtL~ut-@n.t-t nt-~irnLtl,Jt-L}~rt&~,tLu:::l-211 rtt~n.t~~n.n. ,, 

}l.tl~Ll,l8tLUn.~~~@mllll-211~tLU ~,,~t fu~L~~ju~:::t[1t-~mL[u~li\.L[b8Wln.n.,1u@@~t~ (8SSZ:) rut@t-~11:::l-211 

ru tt tu n.u t-@fl.Lt L M.t-L8 Wt U M.Q.L@n.@u::: t [1 IA.rt@m Lfl. 1G n.h LG t-~~ n.t 11\.L~ t l.tl ~ Ll,l 8 t LU 1'1.LWt-@ml.tl l-2i1 ~ t LU rtt~,t-~ ,_. p;:,, F f" I " fl 1'11 o, " "' I 

rtt un t f11 t-@n. rttt u~ ~E-L ~n.t1n. L 8 ,ttL n.@t!l!L@t l,J_tt~L~L@t-@fl.M.Ll18 u ~Ln.~ ~tLu rttt u ~~ 
' " .. 1\1\ I\ 

¥~l!lw8g1:::l-28Lt~8Wl LtLM.t-L8 w~UM.!l!L@n.@u:::t[1~rt@~1L~ iGE-8 L@t-~~l-211wtLu n. L 

tLU~n.Qf1t-B?1rttn.@w~tLU8~1 ~n.~n.L8,CtLl1.Gt!l!L@tl,J,tt~L~L@t-@fl.M.LLmU~Ln.~~tLUUtl-2U (Z'Z 

11.@~1 £ UV.
0 

n.umtLUt-LIA.tr1.11:::l-211l,Jtt~[1G/Lli\.fuQ 11.@~W~ t-~11W~¥L:::Ltl,J1trtt~ 1'1.Lt-11.Q1L~ 

tLu!n.8~ m8 ~[11 u l-211::: ~~n.ttn. L 8,ttLn.@t~wn.n.:::trn~~t LUrttw:::rul,J :::l-211 t-8~1 ~rt~ 8,ttLn.@t!l!L@tl,J ,tt~L~L@ 
I I ti fl I 

LtLM.~L8w~uM.~L@n.@u:::t[1~rt11~,L~rnE-hL@t-~D8w1 %rtLtl,JtLuw~rt~u (t:·1 ·z: 
n.@~1 UV.t-8~1~rt11-:::l-2,1 11-n.~n. L 8,CtLl1.Gt!l!LGn.n.:::tLl'1.~~tLUrttt U :::rul,Jn.ll rl. umt LU t-LIA.tn.11Lli\. 

n.yrtt~:::l-211 n.M.~l,Jtt~[1G/L~fuQ n.Ct-n.6, ,L;tLU fl. L L,t1,li\.tL1) rtLtl,J 11.Lr1~rt@~1 L~ iGE-~L@t-~Dl-211~rtLl.tlW~tLUn. L 

tLU~,Q,Qf1tLUl-2~1'1.Lt-8Lt:::~8_ttL1'1.Gt!l!LGW_tt~L~L@8Wl krtLtl,Jfl.f\~rl.,t\~rt~U (z:·1 ·z: 

92: 
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- 2 'lle.l\J""1tJ~M1il'!le.1-1n~ii~i'-:rn~1-1 
ie.1\!1;1i11u • 
vinn'1lJ(,)'"Je)V1~~ 40 rru11.Jms?i m.-J'lrlfil 'Vf\.fJ1Lti1.JLY'll'l'V!ru~1nm1L'\t'lffll1EJ ({eioo:; 67 5 Lb6,:;{eim,:; 

' V 

;t•t.r,hi't.J) ii?lmWYl'Vf6~J'S?!rllJ1n~?!~ ({eirn:; 85) ~EJn~lJ(,)'"JeJV1iimm~EJ 67.68 tl (SD= 4.90) vinnru\Jru)?rlffitl '\J , , , , 

~7U1'V!aji1L~'1m'S?JfM1';j:;~\1lh:;rn.J?1fM1 ({~ 95) (~1TI-l l) 

~11.J'"J'\.J 

HI 

t1EJ 13 

'\/!~~ 27 

ff'EJ (tl) M = 6168, 50 = 4.9, Min= 60, Max=76 
' 
60-69 25 

70-79 15 

?l (111.J[11 '\t'l ?!lJ'S ?I 

ri 
" 
'\l!lJ1EJ/bLEJn 11'\.Jeltj 

m"S?imn 

1lJ 1Ji'L~EJ'U'\l!'U-l~el 

i.J"S:;cilJ?im.-J1 

l1 u EJlJ ?i m:n 

34 

6 

1 

38 

1 

32.5 

67.5 

62.5 

37.5 

85 

15 

2.5 

95 

2.5 

'lle.l\J 1;1n1Tthine.JtJe.111i-w 
n'1lJi1eiv1ii~'U'Vl'1'Um'Sn~~mlvl'"JEJ~1.JLmL~EJ 2.91 Li (50 = 254) 1~mb~'1~n'1lJ1irn,1vhrn.J-l'\l!lJ~ ' . 

m~u1u1;1~ 4.27 i1tm (so= 2.9) n'1lJ(,)'"JeJV~n~~V1-ltru~uvi·nu'1lJlJ1nvi?1~ ({eim,:; 45) iin'1lJt,11eiv1~{mJ1;1~ 30 vi , , , , 

tl'Smoom~Y'l~1lJ ~EJriwvhmurm"'1~t-1'1hlmnvi?!~ ({eioo~ 17.5) (mm 2) . 
~1'S1-l 2 

,hmu imm:: rh,uff FJ ,hu,dm,uUJJ7(1)1fJU'tre;m,1JJl'JWch1,huunmm@mmw1::@uvi3w (N = 40) 

~~'tJvin~~mu1i)M = 2.91, SD= 2.54 

0.75 - 2.00 

2.01 - 4.00 

4.01 - 10.0 

18 

16 

6 

45 

40 

15 
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'UellJ~n1~u~~neJ'llel1;~ 
ncilJ(l)1eJ~1~ (n = 40) 

" ~TUTU ({mm~) 

rnrrkm,~-rvMi (-a'1b1'1) M = 4.27 ,SD= 2. 9 

0.5 - 4.0 20 50 

4.1 - 8.0 16 40 

8.1 - 12 4 10 
., ' 

~m~ru~vl1.Jvim1.Jm~~1~1 * 

~1'l.lcilJ 18 45 
' 

mv1-u1.J 6 15 

~1vlb'8~L'tJ1 4 10 

~1'llcilJ & ~1vl'U'U 
' 

8 20 

~1'l.lcilJ & ~1vlb~~L'tJ1 
' 

2 5 

~1'llcilJ ~1vl'U'U & ~1vlL'8~L'tJ1 
' 

2 5 

el1;~L~~lJ * 

-fo~1~ 1 2.5 

~1'tJ1EJ 4 10 

vi1~11.J~n-c-m 1lJ 7 17.5 

'llellJ~~'llmWLL~::nT-aL~uu1v 

ncilJ(l)'JeJ~1~ih~EJ~L1~1m~L~uthmtl1.Jhr1iim~1L~Bl.lLO~EJ 5.03 tJ (50 = 3.83) ~~~EJ~L1~1~1~-ru 
' 

m~-rn~1m~EJ 1.06 tJ (SO = 3.08) ~1'Ul.11n-rn~11v1EJ1l.11-ffm ({eJEJ~~ 77.5) 1.Je1mnndv~11~ncilJ(l)'leJ~~Lvlrnfe1EJ~~ 
' 

27.5 ~~iwm~mEJeJ~L'U-li1~n~ n~lJ(,]'Je)~1~Lnel'llrl~~L~rlr111lJi'U1ff~lil~~LU'Uhrl~1lJ (feJEJ~~ 45) (1i11~~ 3) 

li11~1~ 3 

ef'nnu fvcJ'1:: rhw§cJ ,hwdm,uu,.rwmnu Vv.Jn'1u~wth:refwunmuvW'1flVmw,m::m-r,~ww (N = 40) 
_. T V ' 

" ncil.l'Vlvl~el~ (n = 40) 'tJellJ~~'tJ.f11~ 
" ' 

LLG1~n1~L~'ll'U1EJ ~1'U1'U {eJEJ~~ 

~~v~nm~L~l.lthmtl1.Jhr1 (tJ) M = 5.03 ,so= 3.83 

s 1 5 12.5 

> 1 35 87.5 

~~EJ~L1mffi~-fom~-rn~1 (tJ) M = 1.06, so= 3.08 

hiLrlEJ 31 77.5 

s 1 3 7.5 

> 1 6 15 

vi'tf-wm~mEJ (nn./l.1.2
) 

18.5 - 22.9 (un~) 11 27.5 



23.0 - 24.9 (Lf1'ULflru-;,) 

25.0 - 29.5 (e11m~lii\.1 1) 

~ 30 (e11m~lii'u 2) 

fl11~fl~1 * 

1lJ1-ffm 

'U'J~ 

·th~ri'l.l?llJ'U 1-w1 
' 

?11lJ?IU'UL"U1 

Wm 
EJ1'l.J'j1 L 'Vl1i.J1~ 

EJ1LLfle)flL?f'U 

11r1u1~~1~1 * 

L 'U1'\1111'U 

,J1~'\ll~.:l~'J'Uci1.:i 

m1lJlii''U1'1~1il?t.:i 

flcilJ'Mlffu.:l (n = 40) 

12 

15 

2 

31 

11 

16 

2 

9 

8 

1 

3 

4 

18 

30.0 

37.5 

5 

77.5 

27.5 

40.0 

5.0 

22.5 

20.0 

2.5 

7.5 

10.0 

45.0 

29 

~Tuvi 3 e.i~flTH mm.1 Lvi vul'i1L11~ tin 1-a~ Lb~\?l'tmi .:lLL~::l'l11ii,;mL -a .:l'Uel .:i 1-al'l 'Uel.:l~ ~.:ie11,i,i'e1 L •th L~e:iiivl 
\.I ~ \J \.I "1j 

th~fl e:iue:i 1,l'Wn~ ~t11.:i'W1 -a1 rie:i'W -a::vd1.:i (~tlml1vi 5) LL~::'Vli.:i 1 i-atl LL'U'Ufl1'a~ .:iL~~3.Jn1-a,i Lb~(;l'U rn.:i~ 11.J 
" " 

e11,l1e:imi.1ti L'W'Vlth t1u~n1-at11"JJ ii c~t1,i1\.1vi 9) 

t:-J~ fl11 b U~ EJl.Jb viEJ'U r11 bil~EJrl ~bb 'U'U'Wf111i m1lJ fl11~bL~lil'U bel.:lbL~~rl'J 1:lJ 1'ULL H'!Jel.:l L 1rl'DelL '1J1 b~ ellJ 
·1 " ' 

'!JeJ.:!~?1.:ie11EJ~u1~fleJ'l.leJ1~-wfl~~EJ1.:i-w111mEJ1'UncilJ~1mi1.:i 3 •th.:i 1~LLri riei'Ufl11'Vl~'1ei.:i1-ff (TO) 1~wi1.:i 
'\J'\J 'I , 

'Vl~'1el.:!L -ff~um~~ 5 (TS) bL'1~'\ll~.:lfl11'Vl~'1el.:l L'tl1Ubb 'U'U fl11~.:lb?l~l.Jfl11~bL'1vl'ULel.:!~1'UeJ1:ii1 el'U1lJEJ 1 'UWLJ'J EJ 
" " 

'U~fl11i.J!l.lJJiJ~,J~1~~ 9 (T9) L~EJL'tl?l~~1brl11~~rl11lJLbi.J1U11'U'Vl1.:!b~EJ1bL'U'U1~J1 (One-way repeated 

measures AN OVA) bL'1::'Vl~?lelt.Jrl11l.JLLlil fl ~1.:111 EJfl'!Jel.:!LL~'1~'t11.:lb1 '11~1 EJ1fi'Uel'UbvJeJ hi:1 ( Bonferroni) lii'.:i 
" 

11EJ'1~bBEJ~vi°ei 1uii 

1. t:-J'1 fl 111 b\-111 ~~rl'J 1l.J bL U 1i.J11'U'!Jel.:lr11 bil~ EJrl ~ bL 'U 'U'W nlii m1lJ fl 11~ LL'1 lil'ULel.:l 'IJel.:l fl cil.J 
·1 " • 

~1e181.:i1mLvi°'1~-ti1.:inm i1m1mLvifl~1.:in'Ue181.:ii1uEJ~1r1ruV11.:1?1~liiei81.:iti'e1EJ 1 ri (F (1.97, 38) = 3.72, p < 
u " 

.05) Lb~~d1eJ'V11fl 11'Vl~?lelt.JL iJm1 EJrl 'W'U'J1 r11 Lil~ EJrl~ LL 'U'U'Wf1~ m1lJfl11~LL'1vl'ULel.:! L 'U 't11.:l'\ll~.:lfl11'Vl~'1el.:! 
" ·1 " 

~U~1~~ 9 lJ1flfl'J1f1el'Ufl11'Vl~1'1el.:!L'tlel81.:!i1UEJ~1r1'1J'Vl1.:l?I~~ (MD = 6.2, p < .05) ~1'UL'U't1'Nf1el'Ufl11 

'Vl~'1el.:!L'tlLL'1~1::'\ll'J1.:l'Vl~'1el.:!L'tl~i.J~1~~ 5 LL'1~1~'\ll'J1.:l'Vl~~el.:!L'tl~U~1~~ 5 LL'1~'\ll~.:l'Vl~'1el.:!L'tl~i.J~1~~ 91lii1 

rl11lJLLlilfl~1.:lf1'Uel81.:!i1UEJ~1r1'1J'V11.:!?I~~ (MD = 3.1, p > .05) (v1111.:i 4) 
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,mc1rnn tJumwu~n'1h.Jtwfue:Nrhwd EJf/::LL uuwq~mwn 71~ LLfl~UffN 1ui'Nri BU n nn~ fl fl.J ff o) 1::vrin 
YJ~flf].JflUm1fi 5 (T sJ LLf/:f'l1~.Jn71YJ~flf].JflUml1if 9 (T9) r~c1liffii~?Lf/17:fl1f/'J7JJLLU1U1?UYJ7.JL~JcJ'JLLUU1~ef7 

( One-way repeated measures ANOVA) (N = 40) 

95% confidence inteNal 

~~bb'U'W'Wq~f1'rilJ Mean Std. for Differencea 
F-value 

f111~bb'1\ll'Ubel-1 ,, Difference Error 

Lower Upper 

ri~ 1: riw-~~~~ 5 ,, 3.72b 

(To - Ts) 3.1 2.15 -7.46 1.26 

rivi 2: riw-m~rn ,, 

(To - T9) 6.2* 2.37 -11.00 -1.40 

ri~ 3: ~-miJrrm~ 5 - m~ ,, 
(Ts - T9) 3.1 2.28 -7.72 1.52 

* p <0.05 a Adjustment for multiple comparisons: Bonferroni 

bTests of withir1-Subjects Effects: Greenhouse-Geissercorrection was used to reduce type I error; dfl.97,38 

2.2 t--1'1n111Lm1~"1m1mL i.Jnh1'U'1Jv-1ri1 LO~tJ~ ~LL 'U'Wm1iqmL 1-1'1Jv-1 l 1~'llm~1L~m.J 'lJv-1 

n~l.li1vei1-11mLvi'1~'li1-1L1'11 iim1mL\llnv11-1t1'UBEJ1-1iiii'mh~'ruvrn~~~BEi1-1uBtJ 1 ri (F (1.82, 38) = 6.19, . ~ ,, 

P < .05) LL'1~~m-i1n1w1~~B'ULtJm1vri 'W'U11 ri1Lo~v~~LL'W'U~11mmL 1-1'1JB-1h~im~1L~Bl.lV1~-1n1w1~'1el-l ,, . 
1 ,ff ~,J ~1"1~ 9 i!Bvn11 ri B'W n11Y1~'1B-lLL'1~1.JBtJ n111~vi11-1V1~'1B-11'if i,J~1"1~ 5 B eJ1-1iii!mhr1cyV11-1~~~ ( MD 

= 1.8 bb'1~ 1. 1, p < .05) \ll1l.JG'h~'U e)EJ1-lhfl\ll1l-l 1l-1'W'UA11l.Jbb(l)f1(,)1,1'1Je)-1A1bO~tJ~~bb'U'UA11l-l1'Ubb 1'1'1Jel-1L1~ 

im~1L~Bm~vi11-1V1~'1B-11iii.J~1"1~ s LL'1~riB'Wf111V1~'1B-11-ffBEi1-1iii!vi1r1cyV11-1~M (MD= 0.7, p > .05) 

(\ll111'1 5) 
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, mvrnn cJ'UrJ?7JJLL~mh.J'i7cJFJ'tffJ.Jrhwim•1::u uuBm7JJ'iWL r .J't/fJ.J Trr1 tLJ'lf'Nri flu n 7 'i'I/ (iJ ii fJ.J <To) 1::111i 7m(i} ii fJ.J 
' V ' ' • s., 

fftlmun 5 (T sJ Uil::Y/'9.Jn7'iYJ(i)ilfJ.JflU(i}7U'n 9 (T9) [(i)cJl'Uflti~?Lr/'i7:JUr/?7JJUU'iU'i'JLJY/7.JL~cJ':JLL'U'U?Wih ( One-

way repeated measures ANOVA) (N = 40) 

95% confidence interval 

r1:mtJtJr111:1J1\m ';j.:J Mean Std. for Difference3 

'IJe).:J briim'll1b~e):IJ 
F-value 

Difference Error 

Lower Upper 

ri vi 1: fl rnJ -~ ~IBM vi 5 
'U 

6.19b 

(To - Ts) 0.7 0.49 -0.30 1.70 

ri vi 2: fl ffiJ - m .:ivmrn 
'U 

(To - T9) 1.8* 0.59 0.61 2.99 

rivi 3: ~wm-Mvi 5 - m~ 
'U 

(Ts - T9) 1 1 * 0.46 0.18 2.02 

* p <0.05 a Adjustment for multiple comparisons: Bonferroni 

bTests of 'Mthin-Subjects Effects: Greenhouse - Geisser correction vvas used to reduce 1Yf)e I error; cf 1.82,38 

.. ~ 

n1n~1-aru 

'11ntJ ft n1';j1~ V '11:IJ1'H11'11'HUtJft n1';j1~ v 1~\i).:J';j1Vft:;bBVvltJlel 1 ud 
1. nft 1nnT~'!J'U Lri~vtJn1';jV11.:J1'W 1 tJ n1';jci.:i L'1~:1Jei1·ib vtJ1l1mhv1-r'U~'1.:im vim 'll1b~v:1JvitJ';j:;nei'Um;t1 

'U'U ' 

n ~vim.:i'W1';j1 b tltJn 1·rnf 1.:i Lri~v'!J1vn 1';jV11.:J1'W'i1:IJ n tJ fl'Uil 1r1tl ';j:;'1J1~.:ir1:1J LLft:;mri n1';j Liiei.:i L 'WYlv.:J~'W n ~11 ~ei 

1 tJm:;mtJ n1';j11.:i LLtJ'W n1';j~1b ii'W.:J1'W n1';jV11m1:1J L'V11'1 L 'W'1m'Wn 1';jru-uruvi1,ei.:i~'1.:iei1v 1 'W'1l:IJ'1l'W nTrn.:ii1ei 
" 'U 'U , " 

tJ5u~ LLft:;t)';j:;dJ'WtJft lvi fJrlUJ:rn';j';j:IJn1 ';j'WtllJ'lJ1';j :;'lJ'lJe)1~1el'W1lJfJ 1 'W~'Wvi ~.:Jt)';j:;n el'U~1 V ~fo~vi'llv'U'1"fl 

vi'L11 v.:i1tJ~LMv1iei.:i 1 tJ';j:;\i1'U L Vll'l'U1fti 1'Uft b.:i-w m"U1ftci.:JL61~:1J'1'1Jm'V'ltl';j:;~1i1'U ft LLft:;~'1.:iv1v 1 'W'll:IJ'll 'W viL 'ti',, .. .., 'U , .. 

miii1tJi1:1Jei~1.:i'1~.:i~.:i L 'WVl nm :;mtJ n1';jV11.:J1'W '1:;v\'11 ~Lnvim ';jf~ n Lum~ 1,ei.:i~1:1J ntJ 1 tJn1';j~vlf1'1 m ';l:IJ~ LU'.J 
' 'U 

t)';j:; LV'!l'Lfoi el'll:IJ'll'W V1 n~1 mnvi n1';jV11.:J1'W LL 'U'U'W'Ll'Bii (il';j~'Ui1'LI ii-Vv(ilnft.:iviLt1vl'11n n1';jU~fft')1Vl1~e) 111,,,'\J~ 
' ' ' 

L i:l1vimvi1:1Jnu 111 vi~u 1'1~1:1.Jnu LLft:;LL ,J .:inufoejvi'llv'U ~1Liiu n1';l~v111'1 m';j:1.J 1 'W'1l:IJ'1l'Ll(il 1mtlu 'U'Uvi1v111~ H 
' 'U 

(-r'll'W, 25 59) ~.:Jn1';j'!J'lJ Lri~eiu,ei.:i611:1JtJ';j:;'11'L!L ~eJn1';j'WtllJ'Ll1v1~1eitJ1l1vri1vi-r'U~'1.:iei1 vim 'll1L~v:1JvitJ';j:;flv'U 
'U 'U ' 

ei1~-w n ~vi m.:i'V'l1';j1,i L tJtJn1';j'LJ'lJ Lri~v'W 1 'WbL 'L!1';j1'lJ lviv'll:IJ'll'Wb ti u~vi L i1 L'1'U n1vi1 LL ft :;'U~'UVl'IJv.:i ~'1.:iei1,, im ~1 
'I 'U ·~ 'U 'U .... 

L~v:1.Jvi E1.:i~ ei.:itJ';j:;nei"Uv1~-wn~v1 v1.:i-w1';j1:1J1 nvi'1vi tl1mci n1 ';jf11Vl'LlvlLLft :;111 vi~u L '1'i1:1Jfl'LI lviv 1 im:;mu r1';lfl~!. 
' 'U ' 

~Vl nriu 1~ LL'1v1.:ir111:1Jfiv1 L ~uei~1.:i L~:1.Jvi lvivtl ';j1\'1'11n n1';jrJ';jeJ'lJ ~1 v\' 11 ~Lnv1n1';l EJv:IJ-r'U Lbft:;tl11 tlcim';l,JJ1,ml(;l 
' 'U :..i 
' .,j 

elV1.:J';j1'lJ';j'U 

2. nft 1nn1';j'WtllJ'Ll1?1nEJm'V'l'1Jv.:Jm61161l1r1';jv1~1eitJ1l1v 1 uiu~ lv1vn1';j~v1 m :;mun1';lL~vui LU'\Jn1';i 
'U 

el'U ';j:IJ b ;,:it) ntJ~ n1';j L 'W n1';jvl bbft~'1.:Jel1fJ'LJm 'll1L~ v:IJvitJ';j:;ne)'U el1~'V'I n~vlV1.:J'V'l1 ';j1 bLft:;ii L 1vi n1';jbL'1nL tJ~ E.J'UL~ m.l { 
~ 'U '\.HJ • V 

'1Jv.:ivi:1Jv1'11'1lJ rJ';jv1~1v'W1lJ v (v'1v'll.) n'U~ Li v.:i LL'1~ riru:; m';j:IJ n 1';j'WtllJ'L!1';j:;'lJ'lJv1:S1 eiml1v 1 u i u~ Vlm~v'\J 
' 

ei~1.:i'1J1 L'1:1Jv 1 tJn1';j ';j1 v.:i1utJ'1 n1';ltllj'U"~ n1';j 1 tJn1';j~ vJ(il 1:1.J~LLft~~.:i ei1 ~iei L 'll1L~v :1Jviu1u m1:1Jn11viu 11 unTs 

~1 L U'Ll.:J1'LI 'UruVl1/elU'1 ';j';jrl~'V'l'U LLftd1:IJ fl'LIVl1bL 'Ll1V11.:J n1 ';jLLm 'IJ '1 :;•th fJV111 ~ n 1';j~1 L 'U'\J f1'1 m';j:IJ LLft:;n1';i 
u ' 
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~~n1'jfl'\.J'U(U'l-11viLn~t'I.JbU'I.J1tlelV1-:J\Jlm,i,:i,:i 11.Jn\Jm'jlJn1'j1im1lJ{'1tbtl1.Jmwh.:i11.J~1lJfl'I.J'jtW)1-:Jvim1"1b1'11 
u V 

i'11G1(,I{ eJ'I.Jtl'jtnel'\.Jl'118 'l"W1'\.J1"1~lJ'll'I.J bb'WYl8~bzj81'111{1!1'11'1.Jn1'j8i'11G1(,I{ ib"1tUnn18fl1'WU1U~ 'WV1'\.J1"1'1Jl.1'11'1.J 

i'.i'UYl'\.J1Yl'l-1« n 1 'I.Jn1'jb i'.Jw1~~n1'j'1'1Jfl1'Wzj.:ivh'l-1u1vitl'jt'11'1.JA11lJ~1lJiiel (collaborator) Lvlel 1 iii n1'jci-:Jb'11lJ 
V ' 

n1 'j~ U"1 el 81-:J b U'I.J 'jt'\.J'\.J 1~ 811 .:i bbC.J'I.J n 1 'jV11-:J1'1.J bb "1t ~1 b U'I.J n\l m'jlJ n 1 'jYJ ~"1 el-:J ~1 lJ fl'I.J (,I "1 el ~'1'1.J ~~(,I 1lJ 
V 

tl'jt biJW:..J"1«'W5"1~'1.Jb'1~lJ 1-XLn~n1'jb~81.Jj~1lJ fl'I.J'!Jel.:lel'1el'!l .1 'I.J~'I.Jvi i1WS'\.J'\.JYl'\.J1Yl'!Jel.:lvilJ~'!Jfl1'W~'I.J 111o1bbf1 

u 'WYJ ei~ b zj81t1ru1o111.J mwi'11'1(,I {zj.:i'1tii'UYJ'\.J1YJ 11.J m'j 1 irh bb 1.Jttl1 iu 1.Jt15m 'j 1-ff vi1Y11.:in1'jvi'1.:i11.JviL "1lJ1t'1lJ 
V u 

bb"1 t b'1'1.Jel bb 'I.JtYl1-:Jb~eln 11.J n 1'jtl fi,j~ LvilJ b~lJ'l-1'1.:l\l 1n n1'j 1 .Xm1lJ{~'I.Jii1'1.J U"1tiln n18Jl1'W1.hU~ '1tb U'I.Jm i 
':,..J 'U d.l '\J 

A11l.lTI 1.Jn1'jb~el.:im'jelelnn1«.:in1 mvlmG1~lJG1{1.:im1mL ~.:iLb 'j-:J'!Jel.:in~1lJ Ldel LbrielG1el'll .U"1t~~(,11lJULYJi'1m'j1 -X 
V 

A11lJTI 'I.Jn1'jeleln n1«.:in18'1Jel-:Jel'1el'11. bbfl ~'1.:lel18 zj sln1'jbb 1.J.:l'\.JYl'\.J1Yl'l-1U1vi-s'U~~61!el'\.J(,11lJA'J1lJ b zj 81t1n11 'I.Jbb\JI "1t 
'V '\J'\J , -~ 

n\ln 'j'jlJ 111.:i n~ 11 b tl'I.J n1'j~1 b u'I.J n 1'jvi r\'1i1.:ici.:im1l.ltl"1el ~fl 8'1lel-:J n~ lJ L'lJ1"1l.118 bb"1t v.:iL ~l.lA11m1'1.J 1'11-X n'U 
' 

n~m'lJ1"1:l.J181'1.Jn1'jU11 tl'juml.ld1 tit-ff '1el~A~el-:Jfl'\.JC..J"1n1'j1~8'1lel-:Ji'.iYlb'1"1~'1.J bb"1tArut (Metzelthin et al., 
' 

2013) vi11o1YJ~G1el'\.J~"1'!lel-:Jn1'jci.:iLG1~l.lm1l.lG11m'jCJ'!Jel.:ivilJG1"1L 1'1!i'11'1(,I{ 11.J'l-1tJ18'\.J~n1'j'1'1Jm-wtl\JlJ.niJ 1~81 ~ 
' ., V 

n1'j~bb"1~'S'\.J'\.J~ n1'j(,11lJA'J1lJ~1b tim1 EltJA Aft zj,:iij~"11 'I.J n1'j'!Jt"1elfl11tYj'W'W"1fl1'W'!Jel-:J~~-:Jel1 ~ 1 '1.J~l.161!'1.J 

3. n1'j"1.:iiieltl n'U'i n1'j~ bb"1(,l'I.Jbel-:J 1~8 ~'1.:iel 8'llm ,h b~ell.lvitl'jtnel'\.Jel1,i-wn~~m.:i-w1'j1\J t'1tielwrnm'j 
~ '\J '\J '\J , 

~bbft(,l'I.Jbel-:Jfl'\.Jb 'lJ1"1lJ18-yjf11"1'1.J~ 1111bti'I.Jel81.:l 1 'j V11A11lJb'lJ11'1 bb"1t~1lJ1bA'j1tt-1'U{1!"11bb"1t~tlG1'j'jA 1 'I.Jn1'j~bb"1 

(,l'I.Jbel-:Jfl'\.Jel'1el'1!. vi-s'Utl~tel'\.J~Lb"1Yjn 2 ~tlmt-1 bb"1tel'1el'1! .\It L'1'1.Jmb 1.JtY11.:ib~eln 1 't)n1'jtlfiu~Lvleltl'jtnel'\.Jn1'j 

~~~'I.J 1'1 b~eln15n1'j~bb"1(,l'I.Jbel-:Jvi b'l-1lJ1t'1lJ b ~lJ b~lJ bb"1t'1U'\.JG1, J'I.J 1 -Xn1'1.:i 1'1cr'1.:iel18'11 'I.Jn1'jU115n1'jvi1\o1b~8'1.J~ ti 
'U '1 '\J '\J , 'U 

tlfiu~1o118(,l'I.Jbelsl(,11lJ b'lJ1"1lJ18vi11.:i HIJI el 1 ti el81-:J 1 'jf1(,11lJ 11.Jn 'jruviiim 1lJ i'Uiel'I.J'!J el.:l L 'jA~'I.J 1 Lvim~lJ '1tci .:i 

'llel:!j"11 iLbf1'W81'\.J1"1~lJ'!l'I.Jbb"1tii'n n18m-wtl1u~ 11.Jm'j ~~(,11lJ Lt8lJiJ11.J'Wf ell.lfl'I.J 1~8n1'j~~mlJ Lt8lJiJ1'1.J'1t 

~1 b U'I.Jn1'jYJ n 2 ~tlm,-hvl ei,h 8ci.:iLG1~lJvf n~tn1'j~Lb"1(,l'I.Jbel.:i~11.Jn1'j8i'11'1(,I { U"1t 1-if11.Jm'j~~(,11lJtl'jtLiJ'I.J~"1 
' V 

n1 'j~ bL"1 (,I 'I.Jbel-:J'!Jel.:l er '1.:iel18 n '1 m 'jlJ\11-:J n~11b U'I.J n1'jci.:i b'1~lJ n1 'jii ~1'1.J ~1lJ 11.J n1 'j b~ 81.J{ci.:itl 'jt foti.1 LL"1 t 
" 'V '\J , '\J 

'!Jel'\.J n'W~el.:l'11nn1'j"1.:llJeltl fi,j~ n1'j~ bb"1(,l'I.Jbel-:J'!Jel-:Jcr'1.:iel18 'I.Jeln'11ndv.:ivi'11 .X-w V1'\.J1ft '!llJ61!'1.JG11lJ1'jCJtl'jtbU '1.Jt..Jft :,J 'V 'U'\J , , 

n1'jtlfiu~ bb"1 t~bb 'I.Jt15n1 'j~ bb"1 (,11.Jbel-:J b vi el Lbm '!l'U '1l m bbfl~~ .:lel1 ~ bLIJI ft t'j1811o1ei 81 .:i b "1lJ1t'1lJvi~~ Bntl 'jt n1'j 

"1ii.:ifiel m 'jbt 8lJ'\J1'1.Jvi'11 ~mm'jCJtl'jt LiJ1.JG1m-w~.:ibb 1~~ellJvi'IJ1'1.J'!Jel.:icrG1.:i ei18 'j1lJ~.:ii~;i(,I u"1tm1mt11.Jel ~; 
"" 'I " 

'1~ ,:izj sl~el b U'I.J'U '1~ 8~'1.J \51'1.Jvi b U'I.J ~1 n 1"1'1.J~A11lJ ~ el .:i n1 'jn 1'j ~bbft(,11.J bel.:ivi ~1 b U'I.Jbb"1 tA11lJG11lJ 1 'jCJ 11.J n 1 'j~ bb"1 
.. V V 

(,l'I.Jbe)-:J'IJel-:J~G1-:J el18 n~lJd b vl elU1lJ111.:l bb~'I.J n1'jtl'S'\.J15n1'j 1 'I.J n1 'jci-:JLG1~lJ n1'j~ bbft(,l'I.Jbe).:l'!Jel-:Jcr'1.:iel1 mL1J1"1t 'j1811o1 
'\J " , .. 'V '\J 'V 'I 

el81-:JL "1l.11t'1l.1'1el~A~el.:in'\.Jbb mfi~vi11 n 'jt'\.J1'1.Jn 1'jb~8'1.J{vi~~'\.JAAft L U1.Ji'11.J8n"11-:JLb"1t 1 i'UAA"1ii~11.J~1lJ 11.Jm'j 
'\J , '\J , 

'1ti el'I.JA11lJ{~ntl 'jt'1'\.J n1'jru 1 bA'j1tt-1'Wn~ m'jlJ n1'j~ bb"1(,l'I.Jbel-:J '1111 i'UAAmii~n1'jb~ 81.J{ bb"1ttl-S'Ub ti~ 81.J 
" "I " , 'V 

'W(l~n'j'jlJn1'j~LL"1(,l'I.Jbel.:i11'1elV1.:lb'l-1lJ1t'1lJ (Kolb & Kolb, 2005) Bn~.:if1.:iG1el~A~el.:inrnrnn1'jYJ'\.JY11'1.J 

1'j'jrun'jWelV1-:JbU'I.J'jt'\.J'\.J LL"1tn1'j1bA'j1tt-1b:a.:ielJilJ11.J (Fransen, McConnell, Harmer, Van der Esch, 

Simic, & Bennell, 2015) vi'W'U11n1'j~ bb"1crth8'!JelL'!J1b~ellJelV1-:J1n~:a~b tlm18 '1AA"1iitl'jt~Yllifl1'W1 'I.Jn1'j"1~ 
V V ~ 

tl1~11o1G1.:in11n1'j~bbm18n~lJ (SMD = 0.76, 95% Cl 0.52-1.01) 
V V • 

'li'mhn~ L'Un1'aV111'1 EJ/UqJ\11ejtl~'a'arl L'U n1'ai1b'UWl1'U 

1. n 1'j~ 1L u'I.Jn 11~1 lJ n'U.n 1f'ii el-:J~'I.J 1 u~uvi L ,j el.:l'11nii n 1 'j LU~ 8'1.Jb~1"1U 1~vi -s'Utl ~61! el'\.J.:l1'U~ bL"1 
V 

cr'1-:Jel181 mtvi''U~el-:Jffi mt~11-:J~1 b U'I.Jn1'j vi'11 -Xm'jtl'jt'11'U.:l 1'Un 1'jV11.:l1'1.Jfl'\.Jfl1A~el.:l~'I.J'!J1~A11lJ(,] m ,jel.:i 1 u 
V V ' 

n 1 'j'!J'\.J LA~ el'U 1A 'j-:J m 'jdciu LEJ'\.J18 '11fi1'jrut'l-1~el LL~tJ-:J1tJ'jt\11'\.J~ el-:J ~'U 
V 
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nt.tnT~'HIJ V!1'Uf'1~ LL'1 :;LL?1-:iei1ru B?11:;:w1«v. (2558). n11vl' \Jll'U1 l ti 1LLm:w m1~ LL'1 (l)tJLv-:ilil1'U m Wf'11?1 vd 
'11V!~\J~?l-:iv1EJ'UBL 'U1 L~el:W~tJ1:;f)e)'lJel1'0'W n~v1EJ1-:i0,'l111. 111?111?1~1 f111'WEJ1'lJ1'1, 30(2), 101-

'"' . 
112. 

~'1~11 B1:0(l)fl'1. (2554). n11'1vim1v1n11tl1v1L~eivm\'1:wd1ei,m-:i~~-:iei1~~i1ei1,J-wn~vim-:i-w111. ivimu-wuB 

'WEJ1'lJ1'1f'11?1(1)':ilJV!1U um (I) ?116lnf11™EJ1'lJ1'1i'11el'lJ!'l,r1Ll.'1:;'l!l-JW D ru,i (1)1VIEJi« El :WV!11VIEJ1« mmRt1'Ui'1~'U'Vi{ 
' 

~1. 

t:wu1v1 m1u1:w1(1){ LL'1:;v11-:ici~ '11~'!J:;_ (2554). 11v-:i1u~uu?1:W\j1ru n11viumm11rum1:weici1-:iLtlu1:;uu: 

f)11 L?l~:W?1,r1-:i-w«-:iB1'U1'1'!Jel-:itl1:;'1!1'1l'ULL'1:;~:w'll'U 1 'Uf111?1,r1-:iL?1~:W~'!Jfl1'W. ~'UL~ el 24 ~-:i'\/!11'1:W 

2557, '11f1 http://www.hpnn.kku.ac. th/PDF/ MOO l. pdf 

ru 1-:iri L uru?lel1vl. (25 45 ). ?lfl1'Wf11TYh-:i1'ULL'1:;f)~lJel1f111tl1vin~1m t1mL'1:;m:;vin 1 'U~tl1:;f)e)'lJel1'U'We.J~(I) 
.., , \I \I 

v1-:i-w111 mru~m:n i1'lJ'1'U1Lf)~e) el11.flelfl'UtK-:i '1-:i'V!')vl(l),r-:i_ 1VIEJ1U'W'U61VIEJ1f'11?1(1)1:WV!1Uru'fi(;l 

?11'!J11t1eiu1il' mrn:;~-:iLnvi~ ei:w urutt1(1)1V1EJ1«v V111vi v1~ EJ?l-:i'!J'11'Ui'1~'UVI{ ?1-:i'!Jm. 

'l!C\JL~EJ-:i vl?llJEJ, :wru-r(ili.1 fi1:;11\Jlli.1, u-r(l)i.1 Bmi1, LL'1:;~m-w el1~Ltei. (2555) . .i1'1'1EJ~i1e.im11v-wci~m1:Wf111 

'1vlf111(1)'ULv-:i'!Jv-:i~~Ltlul 1r1-vm'U1L~ei:w. 111?111?11u11ru?1'!Jf'11?1(1){ 42(2), 54-67. 
" ' 

t1-rtun -rf'li1u11:w1-:i~. (2555). rii1ein11tl'1mL'1:;'!JEJ1EJ'W'UBEJ1-:im11 11JL?11~1>ii'1 ?1,r1-:it1~ ?1-s1-:i'81(11 . 
.., \I '\.I , .,,.. 

nc;-:iLmlJV!1ur11: L-Wt1n:;,r(;l_ ~?1-:imv 1u 1:;v:;v11i1V1-rut11:;Lvif'11 viv. m-:iLV1-WlJV!1'Ui'11: u~~vi~1vl. 
~ \I '\J , , 

11'1!1VIEJ1~EJLL 'WVIEJelel~1iU~ mfa °vi-:itl1:; LVlf'11 VIEJ. (2554). LL 'U1tiDU~'lJ~f111?111i11'1J~'!J L1i'1'UelL'U1 L~el:W 'W. f'l. 

2554. ~'ULrlei 4 :wm1r1:w 2557, '11f1 http://www.rcost.or.th/web/data/cpgoa2554.pdf. 

-rtu :iJ(il ii(,)~. (2559 ). f)11'lJ'lJLi'1~el'U'U LEJ'lJ1 EJ?l11i11ru:; Lvlv?l'!Jfl1'W LvlEJf111i1~1u·h:w'!Jv-:i'll:W'll'U :'lJVl'lJ1Vl~Vl1 
' ' 

Vl1EJ'!Jel-:i'WEJ1'lJ1'1~:W'll'U. 111?111?1fl1f111'WEJ1'lJ1'1, 31(3), 26-36. 

111rufl1 f'l~fi(Y,r(;l,_j LL'1:; ~el-:i'W11ru ell'1JLL?l-:i. (2545). f111i-:iLi'111:;tfo-:ir1r111:WjLvlv'1vl'Vl1'UelL?l'Uelf111tiD~ti 

1:;'lJ'lJ'lJ~f111?1'!Jfl1'W LL'1:; f111?1,r1-:iV!«nt11:;fl'U?l'!Jfl1'W'11'\ll,r'lJ~?l-:iv1 El 1 VI El. '!Jel'ULLf1'U: l 1-:ivluwr1~-:i 
'I , '\J\I , 

'U1'U11VIEJ1. 

tKui' \Jll'U f1'1. (25 4 7). ?1'11'U f111ru m 1'1vl f)11\i11'U?l11i11'1J?l'!J lvi EJ 1'111:W -ru~ vl'llel'lJ'!Jv-:iei-:iri f)11'lJ ~V!11~1'U ' , 
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'J(IJ11'1l, '!JU~li1 'U'UVl'lJ(l)1, ~'U(;l'U1 i'1:; 1m111ru,LL'1:;u1-W'Ufi 'W1V!:W'Wnvl-:i. (2553). 1tlLL'lJ'lJf)11 
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