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ABSTRACT 

This quasi-experimental study aimed to evaluate the effects of self-management 

support program on self-management behavior and blood glucose level in patients with type 2 

diabetes undergoing insulin treatment. The single-sample group of 30 subjects was purposively 

selected for receiving two-period of program operation. The control period was firstly implemented 

using the regular care program, then the intervention period was implemented using the self

management support program. Within group, repeated measured design was used to examine the 

effect of each program on the pre-test and post-test scores of the self-management behavior and 

blood glucose level. The instruments for data collection were self-management behavior questionnaire 

and a glucometer. The content validity of the self-management support program and questionnaire 

were examined by 3 experts. The reliability of self-management questionnaire was examined 

using Cronbach's alpha coefficient (alpha = 0.79) and test-retest method (r = 0.94). The 

glucometer was examined for its accuracy and yielded on acceptable result using the hospital 

laboratory (r = 0.97). Data were analyzed using both descriptive statistics (frequency, percentage, 

mean and standard deviation) and inferential statistics (paired t-test, one-way repeated measures 

.-\NOVA). 

The results revealed that both programs, i.e., regular care and intervention 

;:>rogram were able to increase the self-management behavior scores significantly (regular care 

program: p < 0.05 and intervention program: p < 0.00 1). However, only the intervention program 

was able to control the diabetes by reducing the blood glucose level significantly (p < 0.001), 

whereas, the regular program was unable to do so (p < 0.05). 
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The findings indicate that self-management support program is able to 

improve self-management behavior and decrease blood glucose level of the patients with type 2 

diabetes undergoing insulin treatment. Suggestions for healthcare providers m utilizing the 

program for improving quality of care, especially in specific groups such as those newly 

diagnosed or the elderly are made. Future study on testing the effect of the program on controlling 

HbAlC level and reducing diabetic complications is highly recommended. 
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: ) ~ u1 tl'Ut Vi tllJ ~1m~ tlfl~ u 'W 'W 'Yl t) ~ f)'j 'j :JJf)l'j :ij ~ f)l'j \91 'W el~ ~ 1t ~ tl\1 t'IJ 'W :JJl\91 'j ~ 1 'W 

" n1lflffum{ ~1tl'lff10m~~1U'Wf1\91lm1tJ¢11'W '\Jt!\1'11'1 GJf1\lfl1'1Jfl:JJttn~'lf1'1'Vl~~tl\l . 
"' "'"''L.I "' >'lltlfftl\91 m1~U:JJ'W (Friedman Test) ................................................... . 111 



9) 

fll'YI 'j!j 'W 1 

1 mauu u 1flfl'lJtJ-;J lu~ umJJ'ffir u'ffu u m~ ;ij flm~~'WttJ-;J{h'Vi f u~1hv 

2 

3 

4 

5 

q ~ 

' ' ~ .<:::! d, '3)~ ~ 

!1Jl'Vi1l'W'lf'Wfl'VI 2 'VI 'lftl'W~i:l'W ............................................ . 

_, """' 
~ U!! 1J1Jf11~11JCJ .............................................................. . 

" 11"' 11"""-'"" l I I 'ff~ 'll'W~tl'W UU~f11~ 'W'lf1-;Jf111JfJlJ!!i:l~'lf1-;J'VJfli:ltlL ............... . 

~3) I d. ~ Q.J 

!!N'WtJll! 'ff'Wu 'fffl -;J mm 1:1 CJfl~!! u u 'VI q ~ m ~ JJ m ~ 11fl m ~ ~ Wt~-;J 

'l I I -I"" "'"" 
~'W'lf1-;J~l-;J "1 'llt~-;Jm~uuu~m~ ......................................... . 

' " 
!!N'WfllJ!'ff''W!!'fffi-;Jftltu~m~~UUl~ll:ll'Wt~t!fll 'W'lfJ-;J~l-;J "1 

~ 

.... 1.<:::::1, Q.I..C::::. 

'llt~-;Jf1l~uuu~nl~ ........................................................... . 

8 

40 

51 

59 

60 

(13) 



I 

<:I 

U'YI'YI 1 

U'Yilh 

' ' " 
hf1t1J1'1111'Ut~ui:Jun11tr1'1il'HlH1''1llhhfl'ru VI91'J1f11'Hfll91 hf1iiuu11thavhJmfl~'U 1191v 

u q u 

1u1J fl. ft. 2010 ii1h~'lf1ml'vN'lmu~t~uru1'1111'U~11~fl1h~mru 285 ~1'Uf1'U t~:IJ'll1fl 151 ~1u 
"' u 

fl'U 1 'U 1J fl.ft. 2000 ~191t~'UVI91'J1t~mh~mru~eltl~~ 6.4 u~~lJfll'J'Vltnmci' i11J fl.ft. 2030 'll~lJ~1'U 1'U 

':J) ... 'I I 3) 3) 

rju1tlt'IJ1'1111'UeHJ1-:J'Ue.Jtl 438 al'Ufl'U (International Diabetes Federation, 2009) 'U1fl'J1ti-:!1'U 

" ' 
'ff1'J1'Ufl11~~'1Jfll'Vlfl'U l'Vltl 1191tJflUI91'J1'll-i1-:Jflltlflf-:Jll 4 Vl.ft. 2551-2552 (fl'J~'Vl'J1-:Jt1'1'1i1'JU! ~'IJ, 

" 
2552) 'VlU11m1:U'lffl'Ue.J-:JND1tJ hf1t111'1111'W1m.h~t'Vlftl'VltJ 1mh~'lf1mmv 15D~u!u Utlfli911:1J 

q "' q 

' " 
t'Vlft'lf1tJ t'Vlft'VItY-:J t'Vhnu~e.~v~~ 6.0 u~~~ew~~ 7.71911:uih~u tue.J-:J'll1fl hf1t'IJ1'1111ut~'U hf1t1uf-:J 

' " 
ND 1tJ 1 'J f1 t 1Jl'I111'U iJ r111 :ut i1v-:JI'i e.~ m"J tnl91 m1~u 'Vl 'J flctle.J'U 1 u 11 mtJ'J ~ uu 'IJ e.J-:J 1 1~ mvll'~ 
"' 

" 
uuuu tJU'Vl~'Uu~~uuut1 e.~f ~ !~uri hf1'11~e.JI91t~e.JI91tr:um hf1'11~e.JI91t~e.JI91M 11 'il hf1l19111tl 1 'Jf1t1J1'1111'U 

~'UI911 fll'JJ:!tyti1vrvl1'll1flUNmu1'!111'U ( rl1ir fl~1'U'Vi~ flU'J~fl'U~'Um'Vluri ~'151~, 2554) 9t~ii N~m~'Vlu 
' " 

l'im.Jtufll'Vl;1191'1le.J-:J~111v 1 um"Jufu'Vlq~m"J:ul'i1~ 'l rYie.~f11UrJm~~ut11m~ 1w~e.~I91111'1~1911:U 
" 

d11'11lntlf11'J f mn 'J 1:1Jll-:Je.Jl'll'l'11111' ND1tJU~~m e.JUflf 1t1''illt i1tJ'J1tJ ~~ 'll1flf111:1Jt1'1lJ1Hl1 'U f11'J 
"' "' u 

" 
u 'J ~ fle.JU m;'Vl ~191~~ u e.~ fl~ 1flii U'J ~t 'Vlft'lf1~ iJ-:J#I e.~~trrut i1v~uu 'J ~mru 1 u m 'J f mn 1 'J r1 t 111'1111'U 

"' u 
I 'j} 3) I 

'J) I ~ .<::::). .6l Q..l (l..l ~ ~ Q 3) Q.l I 3) ... 'I 
u~~fl11~U 'Vl'Jfl9ie.J'UI911-:J 'l 'Vltfli91'1J'U 191~'U ut'Vle.J~I91'11 'J e.J'lf~~e.Jf11'J tfll91fl11~U'Vl'J fl"litJ'U 191~flm1 rju1tl 

~~#le.~-:J~1:uiJe.~nuuf!mmm'li1'JU! tr'IJ 1 'Uf11'Jm1Jf1:1J 1 'Jfl 
q q q 

" tf1111 mtJfll'J f fl1111 'J f1 t u11111'U fle.Jfll'J f111Jf1 :u"J ~~UU11911~ 1 'Ul~t:JI91 ND 1v111' uJ1 u 
q "' "' 

I 'j} I f 

!flU! ~yif)1'11 'U 1911911:1JlJ1191'J ~1'U flU f fl111 1191 tJfi1U11911~m ~tlt1'~t1':1Jll tfl1~~ 191t~l91t~e.JI91UI91-:J (HbA 1 C) 

dl~ I dcl t:J' ctJ'l! ~ .::::. 
1Jfl11911fl117.0 tUe.J'Jt9i'UI91 (American Diabetes Association, 2011) 'Vl~'Ut'Vle.J~I91'11'Je.J'lf~~tlf11'Jtfll91 

9) I l ' I "" 9) .'I l 
fl11~U'Vl'Jfl9ie.J'UI911~ '1 'U1fl !'Jflt'IJ1'1111'U 'U1fl'J1ti~1'UN~f11'JU'J~t:IJ'Uf11'JI91U~Nu1tl !'Jflt111'1111'U 

"' "' 

th ~~11J 2554 (tf11e.J'thv111vf1~iJ flff'VI trm'llu ur~~rl1irm1'U'VI~flU'J~nu tr'Um'Vluri~'lf1~, 2555) 
q 

I d 3) }f .c! 3) d d Q.l : d d ~ d ~ 
1~1J11:1JNU1tlt 'IJ1'1111'Ut'Vlti~'Je.Jtl~~ 34.6 'Vl:IJ'J ~1911J'U 11911 mu ~tiff~ tr:IJ 'Vl t fl1 ~ 191191 t:IJ 191 t ~ eJ 191 Ul91 ~ 

"' 
(HbA1C) ~1fl117 tue.~{t~u\9l' fll'Jffl111 hf1t111'1111'U 1191t1l~fll'JUI91a'U9i~ut~'Ul~fll'Jmuf1m~~u 

"' q 
;,/ I I l 

011'11~ 1 u t flu 191-Yitt Vl 'Vl vt ~e.~ fl1 rff'ff111 f u N1J 1vi1 iir111:u ~ 11 ~u #I e.~~ 1 rffa u 9i~u 1 ~ e.Jfl1'J r11'J ~;1\91 f1 e.~ 
"' "' 



2 

~u1m'l.Jlt~11'W'lrwl'l~ 1 'Vlm1t~ 11'lJ~;J~u1mlJ1'Vi11'W'llru:;;i;Jm·H1 ~tr~:;;~u1mlJ1'Vi11'W'lrwl'l~ 2 ~lhJ 
~ Q ~ ~ 

I Q.l 9) cl Q..l :: ~ ..:.&! Q'j} 0 Cl.l ']) cl Q.l 

\91tllJ'ff'Wtl;J\91 tlfll'J'J f)EJ11'11tltl1l'JJI'I [l\911:;; l'llJ'W 1\911[1 'l 'W l [l tl\91 'Vi 1 tJ'jj'lJ tl 'il1f11'1 'l 'W fl11 'l 'lftl1l'JJI'I [l\91 1 :;;\911J 
~ ' 

u1mr~'l'Wt~t:JI'I !GJf'W ~U1t~fiijm1r11;J1'W'lJtJ;j1191~1'111n~ (1nnru, 1'Vlm ~tr~:;;ff'lJ'V'InJ, 2549) 
"' ~ 

~~~-:h11 1:;; ir'Vlil m'V'I 'Utl ;JB'W CJfi'!'U 1:1'1'JJ 11 tl fl11J fl 'jj 1 ~~ n i1t11[l\91 1:;; 19llJ 1-11 \911rl'ln11'1 ~~~'~ 11'1 (J "' . 
: d d ~ cl ~ lf):V c!cl if'l d 

1:1'1'JJ11tlrii'I'W1\911rllllrlt11:1':;;ff'JJ'Vl!f11:;;\9li'I!'JJI'Ilrltli'I!!I'I;J (HbA1C) !1'1 1.5-3.5 111tl'J!CJf'W\91 'W'UU!:;;'Vltllrl\91 

1:;;\9lmllmr~'lful'l!~l'lffl'JJ11tlrii'IJ1\911rlm ~tlff:;;ff'lJ~!m:;;~l'l!~l'l!~tJI'IUI'I;J (HbA 1 C) 1 ~ 111:;; m ru 

o.s- 2.0 t11a{!cM'WI'l' (riluml'Wt~"n111:;;n'Wff'Um'V'Iuri;J'lf1~, 2554) ~~~ 1 t'W 3 'lJa;J~U1t~hfl!lJ1'Vi11'W . "' 
' ~ 

'lful'li12 11fi!1:1'1ifl11UI'IB'W"lfi'l'W (Lakin et. a1, 2oos) 'Wt:Jmlnuv;J'V'IlJ1ltyt~lm1'l~v'W"lfi'l'W1:J 
~ & t::i <I Q.l o' & 0 9) 9) Q.l 

ff'lJl!ff'lJtl 'illf1f111il'f1Ell'UtJ;Jfl[l!'lJtJ'J !![l:;;'V'I'Vl'lf (Cramer & Pugh, 2005) CJf;Jff111'il'Utllqjrltltl'W'Viri;J 

a. '!i)t .<::::!. ~ .e:. d 3) t::::l, d "'~ 9) 

'illm1'lf'J:;;!lJ t~'W 'V'IlJ11YlU1t~tlJ1'Vi11'W~ l'ltl'WCJf[l'W!'V'I t~;J1 at~r~:;; n '\Ja;J111 mrum'Vl!!'V'I'Vlt~ff ;j trt:JI'Ifl r~a;J 
"' "' 

1 lJ 111:;; 'Vll'W tll'Vi u!! [l:;; fl11 tl tJf)fll"~ f)l(J ff1'W lltu'Vil'VlN~ l'W ~\91 'l 'il 'V'IlJil~U 1tl~tlf)'Vi 11\91 f)"1~ tl 
u "' "' 

'j) I 'jJ I 

m1 u ~w1 'l 'W u~r~:;;flf ;J 1~uti f1"1!~'JJ nnr~!fltl1fllJt:Jlf111 m1:;; 1-1 1\911rl 'l wi1al'll911 'illf1fl11U 1'1 til 
' ~ ' 

';../ ~ 0 Q.l t::l .<::1 & 3) 

nnm1tl;J'Wl'Vi'Wf1!'V'I'JJ ur~:;;mn1:;;CJf'lJ!ft11 (Peyrot, Richard, David & Luther, 2010; Wong et al., 

& ~ 0 & .... J.c.! c! Q.J 9) 3) .... '1 
.2011) f111il'f1Ell!'lf;Jff111'il'UtJ;J1tJ;JU[l:;;f!ru:;; (Wong et al., 2011) CJf;J!u1tllJ!'VltllJf11'J'JlJ~'Utl;J~u1tl 

' ~ ' 

tm t1 11'W!fl£J1nlJm1 1 nEJ1li'I£J11iu I'IB'W CJfi'!'U ~;Jnci'JJ Yi1~ 'jj 'l 'il 11r~:;; 1:J ~~ 'jj 'l 'il u I'IB'W CJfi'!'W 'V'11Ji1~1l1£J 
'U q 'U 'U 

•. 8 ~£JllJltl~ (Yamauchi, 2009) 'V'11Ji12 l'W 3 'lJtJ;J~U1£JUI'IV'WCJfi'J'U1:Jt~n~tJ;J li'I£Jf1ci'lJ~U1£J'ff;Jtll£JlJ 
'U 'U 'U 'U q 'U 'U q 

"-: llJNI'I'V'Iml'l i'Wm'Ju 1'1mmnni1nci'JJ~u1t~l' £JmmJ ~;jll 'il~ £J\9l;Jnci11d ;JYJ[l~ am1'U11'1111:;;ir'Vlil m'V'I 
q 'U c:u u 

D'WCJfi'lw ~'Wmtl'W\9111£1 ~;j~t:J;JlJmlm :;;il\911 :;;l';J 'l 'Wfll'J 'l ~ mn~u1£J'Ull'l~nEJ:;; 'l 'Wfl11 ~~ 
"' "' 

-- ~. ~ u D'Wml£JG;J~l\91 m1:;;u'Vlm~a'W~fllrltul'Wf111l~B'WCJfi'l'W ¥!am1:;;Jl\911rl l'W!i1ar1~1 ~;J 
u "' 

:.. .::::::. o QJ .::::! .::!~ 31 ... '1 cv ~ If) 3)v .::::::. <::::::t. .c:,. liJ .... I 
'_ ·- :· -l: ~fHil'WfflflW'Vlflf1fll'lJ'lf1\91YllJ1CJ!lJ1'Vi11'W ffl!'Vi\911Jf1!f11'1'illf1f111 !1'11lJtl'WCJfrl'W'lJlf1!f)'W !lJ 

~ u q 'U q 'U 

~ 

- ·:-; '... '... 1: m'W t:Jl'Vi11tJ amn'W 111 'Vi~tl~l'lnmY11 'lri''lf1;Jnm"J:;;'Viil;JJJtJ'Wl'W!fl'W 111 aanfil";Jf11£J 

"- ,=-:- umnn1111n~ (i£J1nw, 2553) 'illnm1!nlJ.u'a'JJr~lla'Wt~";J'lJa;J~u1t~~mri'a;J~m~'W 
"' "' . 

~ ' 

··-;-: :1·,ulUlrl~1titl1f111Ul\911rll'W!~t:JI'II9ll'lJtJ;J~U1mlJl'Vi11'Wltim'l1w 'V'IlJi11iffl!'Vi\91'illf1fl11 
'lJ 'U u q 

~ v 

. ~=,_ ~ -.-luf1m:;;\911Ju11911rl ¥!a m1UI'IV'W"l!i'l'W m1flJ111:;;'Vll'Wt11rll'l1:;;\9llJul\911rlf1~'lJCJ1r~1vli'!r~~!1t~ 



2 

~1J1LJtU1'111TW'lilJ~~ 1 'Vlf)')ltl 'J1:1J~~~iJ1tll1Jl'M1TW'UU!::;i~m·;;r)tt11::;~1J1tll1J1'1111'W'lilJ~~ 2 ~lll 
~ ~ ~ ~ 

" 1 Q.l ')} Q G.' o q ~ ~ Q'j) o wq q;v cl Q.l 

191ti1J'ff'Wtl~l91 t1 mn fl'l:ll~ 1tltll!:JJ~ 11~1::; ~ 1J u 1191111 ~ u 1 n tl~ '11 1 ti:JJ'lJ t1 'illfl~ ~ u fll'l ~ 'litll!:JJ ~ 11~ 1 ::;~ 1J 

tlll91111l'W!i'itl~ t'lf'W ~1J1tl~lJfl1Hh~l'W'Utl~l191~~Ufl~ (1HflU!, l'Vltll U[)::;'ff:JJ'V'I~ll, 2549) 
" 

" ~~~-;hu'l::; il'Vl~ fll'V'I'Ut~~i:luclf~u ftl:!Jl) t~fl11Jfl:JJ 11'l'~fl11m11~) ::;~Dl'l 1191ln'lii1~~~~ 1~ t1 
" q 

: d d ~ ~ ~ liJ31 ~cl dq d 
ftl:!Jl'Jtlil~'W11911nllliltlft::;ft:JJ'Vl!fl1::;191~!:JJ~!11tl~tt~~ (HbA1C) ~~ 1.5-3.5 !Ut1Wlf'W191 ~'W'\Jtu::;'Vlt1111~ 

Q..f : ~ cl : ..::::\ d ..:::::. cl ~ li] 31_, 
1::;~1J'W l\91111'li'W~!:JJ~'ffl:!Jl'ltln~'W 1191lmu ntlft::;ft:JJ'Vltfl1::;191~!:JJ~!ntl~u~~ (HbA1 C) 1 ~u 1::; m ru 

o.s- 2.0 tut~.ft~u~ (rilumlu'Mi:lflu'J::;nuft'llm'V'Iuri~'lil~, 2554) tt~ 11u 3 'lm~~1l1t~hflt1Jl'I111'W 
q " 

' " 
'lii1~i12 ufitft'fim'lu~i:lu~~u (Lakin et. al, 2008) 'Wt~fl'illflih'J~'V'11Jilty'Mlfll'l1~i:lu~~u!:U 

Q.l ,dl QO Qd' .<:::::. if 

fl1Jfll'lf1fl'l:ll!'li~ftl'J1'il'\Jtl~ !'V'I'lti'Vl 'J'lil'J'Vl !~1'Vl un::;~!'Vlti'J (Peyrot, Richard, David & Luther, 

201 O) ~'V'I'lJ 11 ~1l1t1~ t1 till::; 57 !flti'M ti~U ~ i:lu 9f~'W w ~ 1 ~tlftl!'M 191 ~~~t11oll tl~tl'lJ fll'l n::; 111 vvi t1 fll'l 
qJ q 'U q 

u ~i:lu 9f~'W !l'l'u ri flU u ~ i:lu 9f~'W ilHnm ::;'Vl'lJ~ tlfll'J ~1! i!u 1i1191U'J::; ~ 11'u 1 ~ tl!u 'V'Il::;vit~fll'l 
" " 

~ 1Ju1::; 'Vll'W m'Ml'J tt 11::; m1 t~ t~flrhi:'l~mtl ihu ilru'Ml'VlNI'l' 1u ~1911 'il 'V'I1J11~1l1tl~nfl'111l~nl:'l1vi t~ 
u " " 

~ f ~ I 

fll'l u ~till u uvi 11::; fl ~ ~ 11'1' uri fli:'l1t~ :JJ n ~ 111 tn tl1 tl'lJ tllfll 1 m1:;; u 11911111 u 1 ti t1 ~ 1'11 'ill flfll'l u ~til 
' " ' Q.l ~ 0 Q.l a:. .::::! ..:9 9) 

m111!'Jti~'Wl'M'Wfl!'V'I:JJ tm::;:JJf)11:;;9f:JJ!i'l''Jl (Peyrot, Richard, David & Luther, 2010; Wong et al., 

& .:=::to o ,J ~ I.e:! .t::! Q..l 31 31 ... '1 
2011) fll'Jfl'fl'l:ll!'li~b1'1'J1'il'lJtl~1ti~U11:;;flru::; (Wong et al., 2011) 9f~!u'Jti1J!'Vlti1Jfll'J'l1Jl'\Jtl~~u1tl 

' " ' 
! 1Jl'I111'W !flt11tl1Jfll'J ~ flEJ11 ~ tllllU ~i:J'W 9f~'W '11 ~flri:JJ-Yi!~ :lJ l 'ilU11::; lll !~:IJ l 'ilU ~ i:Ju 9f~'W 'V'11Ji1~1J1V 

'U q 'U <u 

flri:JJ~~~ :JJ 1 'ilU ~i:lu9f~'WV~'lJl~mlmYu 1 'ill 'W!'VlfllJ flfll'JU ~til~~~ tltln::; 4 7.4 ri1u flri:JJ~ !:Ut~:JJ 1 'ilU ~ 
q " q 

i:lu9f~'W ~nfl'lJl~fl1l:!JlY'W 1 'il~ tltln:;;70.6 fll)ftfl'l:ll!~tll!fl'J l::;lf'iltu'Mlfll) u~ i:lu 9f~'W 1 'W H'ff ~ tlltl 
'U <!IJ u 'U 'U 'U q 

'lJtl~tll:!Jl~~ (Yamauchi, 2009) 'V'I1J112l'W 3 'l!m~111t1U~i:J'W~~'Wlll\)fl~tl~ 1~tlfl~:JJ~iJ1tlt1~tl1~lJ 

m1:JJ~~'V'Im~ 1um'lu ~t11:1Jlflflilflri:JJH1l1t~1 t~N'1mu ~~11 'il11 t1~~flri11ri ~Hilvi t~fll'l'Ul~u'l::;il'Vl~ m'V'I 
q 'U 'U u 

Q 'j) q 'j)a:. .<::::t 

!tn::;fll)!fl~fl11::;U'Vl'Jfl9fti'W'i11flfll'J ~'liti'W~11'W 

i:lu9f~utllumuul91'llt1 ~~~t~~ilfl11m dl'~1 ::;1~ 1 um1 1 ~ mn~1l1t~'Ul~'l1flEJ::; 1 um1 1~ 
" " 

m'iltllu U'WI91'l1V~~1i1191 m1::;u'Vl'lfl~ti'W ~ri11'1ru1 u fll'l 1 ~i:lu 9f~'W ~t1m1::;J1191111l wtit~~~l ~~ 
u " 

tllu m1::;u muu fllfltu~flflfll:JJ1i1191~1l1m 1J1'1111'W mt '11 191 ~mil~ 'illflfll'l ~~ ~ 1Ji:lu 9f~'W mmnu I u 
q u q eu q c:u 

" m'l~'lJu'J::;mut~ml'JU' t~mnu !u '111't~~~nml11111''1f1~nm'l ::;'MiNiJ't~u 1wnu !u t~t~nrhi:'l~mtl 

'11 1 till N 1u mnni1u n~ < it111) w, 2ss3) 'i) 1nm) ~~'lJ.u' ti\Jll ~ti'W '11 i:'l~'lJ tl ~ ~1l1t1~mli' tl~'q m u u 
" ' 

'Uti~ 1) ~'V'Itll'lJlill'l' 1tltllfll) u 11911111 wtit~~vll'\Jll~~1l1t1!1J1'1111'W 1't1Nl mu 'V'I1Jilllb1'1!'11 191 'illflfll) 
'U 'U u q 

" " ~~~1Jtllfl11Jflm::;~1Ju 1191111 ~€1 m'lu~i:lu9f~'W fll'l~1JU'J::;'Vll'Wtllil~'J::;~mhmnflri:JJ97111~i111m'1 t1 
q 'U q 'U 



3 

I I ~ I I 

N'iJ 1CJY11 i'~h-A Clfi1 utii! t!m1Jf1 m ~~Pi uw wn~ 1 w~ t!fl u~~ii i1flri1u Y1 {'( ,re~ci 1-:Jii u mhf1 UJ'Vll-:J{'(G ~1 u N''Vl 
qJ 'U q 'U tJ qJ 

" . 
iJ '11' t! ~1 n fl1 u m 1 ~~ CJu ~ '11' mJ ~ '1'11-:J {'('U mVJ u Dn111nii iJ-:Jiim1 f1nm VJ1Ji1N'u1CJ'Vliimmnu 6711 

'U <:IJ q 'U q 

" . 
iJ m1'jJiY'jJYr u £ n1Jm1 tnflm1~thm~ 1 w~ Dfli'11DV1-:Jii u eJri1f1 t1J'YI1-:J{'(i1 ~ c {'(i11911, 2552) 

f1J1Wiu11l1Ufl11.Qflahl1!i1U (Wong et al., 2011) ri-:JN~Yhh1'tnflil11~ll'Y11fl~tlh!~1'J "')1911'jJ'jjl 

" 
(1'lffl, 2553; {'(i11911, 2552; Sarker, 2010) h!tlfl1l1flUV'JYl11'f1'1h~il'Yillilll'l1Ufll)f111Jfl'jJ hfl~fl~'J • 

"" 'J} d 'I 9 9 'J} "' "" '3J'} 'J}~ "" 'J} 9 
1911-Jltl-:J 1Jf1mm'jJ'HlJ1'YI ~UfllH'J 111 ~'H1Jf1fl~lflflfl11l1CJU1 thlfl11llfluUJ'Hlll~~mn1'jJVJ)tJ'jJ 11-J 

q 'tl q 'U u . " 
flU f 1J iitJ tllJ {'(tnU fl1 1 tU Yl tl11l1l ~~ n fl ~hi 1uDUlf1191 (Kanfer & Gaelick-Bays, 1991) fl11.Uflfl11 

clt • I "d liJ '3J 9 '3J • 11 "" • I "' '3J .'I 
191 U!tl'Jl1J u u 1 1fl!j fll) w 'Yil'llJ !fll{'('jJtJ ~ Wju 1m 1Jl'H 111-J l'JCJ11Jl~f111 'jjfll) u1 ~l'jJlJ rju 1CJ !!~~ 

Vlw.J u 1fl11'jJ {'(1'jJ 1) tl 'Utl'J NU1CJ1JU (1-:J) ~IPilJ~ {'(1'jjl) tl J:..l{'('jJ N {'(1 u fl1) flll ~191 u l () 'J 1 u ~~ tJ 'J 
~ ~ 

.. I 11) 'J} 

{'(tllt-lf111W1911'J "l !fl (il11U1, 2544) 
~Q.I d d '.J) '.J) I 

1l1flfll)'Y11J'YI1Ultlfl{'(l) ll~~'J1U11JCJ'YilflCJ1'Utl'J1l1fl2!1hi'Utllq!~I911'J "l (Pub Med, Cochrane 

Collaboration, CINAHL, ThaiLIS, ProQest) l'l1Ji1iim1 .Ufln1Jfl))'jJ{'(U1J{'('4hi~U1CJl1Jl'H11U 1 h!fll) 

1 i'au CJfi1u ~-:Jli-:Jm1 t{'(1'jJ{'(~ 1-:Jfl11'jjt ~miu 1 u {'(m 1 t~u ~ t~m ~w1nCJmVJNu1CJ 1 u m1 .Uflnn 
~ . ~ . " 

191um-:J ~~~~m1 1i'auCJ1i1l.wci1-:J~mutJ-:J ri-:JN~ 1 '11' N'il1CJ{'(1mnlfi11Jflm~\Olm.l1m~ 1 ut~Dfltl01'~ 
~ ~ . 

" . ~ 1 q 3) .<::::t.-=1 I Q.l ~ '.J) Q.l 

'Ut-A ~W &'lffl~11ifll){'(tJU11CJfl~'jJ ('Y11UI91~1U, 2553; Braun et al., 2009) fll)lCJCJ'jJlJllJ ('Y11UI91~1U, 

9 'J}"'>"" 1 <V "9 'J} 'J} <V 0 • ~~ 9 'J} I 'J} 1 <V .. 

2553) fll) &'lf11i 'Y11fl'l'l'YI !'H'Ut!lq!~fll))fl'EJ1ll~~fllu1fl£Jlll~~ ~'lf)~1J1J{'('J'Utlfl11'jJ'YJ1-:J 'Y11fl'l'l'YI 

1 Mfl 11'jjf1 u fll) uf 1Jl'lt)~fl)) 'jjfll) .Uflfll) 191U!tl'Jl~ CJ1tl1Jfll) 1 '*au 1!i1U fl111Jll~ll~~~~1Jf fl'EJ1 

" au1ri1u ll U 1'1'11-:Jufiu~mwvi'D-:Jl~hi'Yil-:J fll) 1'*N~fl11 1911 11lll~~~fl1911:1J'l~~1J'lJ11911~ 1 wilDfl~1CJ 

191Ultl-:J (self monitor blood glucose) l~t!U1~tiluu1~il'Yiilml'lfl11fflEJ1lm~uf1JaU1!i1u!u~1CJtlU 

mCJ1vi'fl11llt-l~tJ1'Utl-:JN1'f1'1J1fl11flll~{'('\Jfill'l (Lorenzi, LaRue & Collins, 2011; Stone, et al., 2010) 
~ ~ . 

1l1fl m 1 'YilJ 'VI 1u w n m 1 t ~ CJ1tl1J nn {'(U 1J {'(U u ~fl CJflll'l1 u nn 1 '*au Clfi1 u 'lJ t!-:J N'iJ 1 CJ . ~ ~ 

9 -I 11) """' .J 0 .d 11) 'J} I ~ .I "" "' 1-1 llJl Vi 11 U ! U lJ)~l'Yifl' ! 'YICJ l'llJ'J1U1 1l Clfl 'J'Yifl~tl'J1l1h!JU 2!) tl'J !flllfl fll)fl' fl'hl11J) ~{'( 'YI1i N~'lJtl'J lJ) llfl)'jjfll) 
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tHJ'U~ ~V'U1!ilu\Oi eJVH)~fn'J llf11'J 1 '*~lt.A 1!~lt-! 'lJfl-:1 ~~ ,Hll~ h fl! 'IJ1Vl11'U 'lJfl-:J'Yll'U ~~ l'U (2552) Na 

f1l'J fttl1:l l'V'I 'lr:hn~ll'Yl~ aa-:~ilm:u u um ~v'V'Iq~m 'J llf11'J 1 '*vu 1rilu Vl~-:J !~f u 11h um ll~ -:~n·:h 
I I .:::! Q.l 0 Ql ~.<::::. & ~ Q.l I 3} Q.l Q.l 

tl~ lJ fi11J fJ lJ fl VH lJ 'U f.J{Yl fl 1\j'Yl H 1:Hl ~ (p < 0.05) C}I-:Jf11'Jfttl1:ll~-:Jtlrt11!'U'Utll'J'V'IWJ'U 1'Yltl1:J~!!a~ 

'V'ItJ~ m 'J ll m'J 1 '*vu 1rilu ul'i £1-:~ !lim aur~~llm'J bnr utr~ u m 'J 11 ~ m'J ~ w a-:~u fi n~lll'11a~1-:~ u a~ 

tll'J fttl1:l1'1Ja-:~m fiu u l1' (2553) ~-:~ftnmNam'J tru u tru u tll'J 11~m'J ~'U!eJ-:J'lJeJ-:1 ~1hm 'IJ1Vl11'U '!fiJ~ 
q ~ . . " 

Yi 2 Yi~'J1'i1'J~~m11mn 1uli1ia~~1v~uw-:~ hw1 '*n ci lll'l1 a ~1-:~ n ci lJ ~~ v11h ~ 1iJu fi au !!a~Vl~-:J 
q q 

" . 
~uw-:~1un~ 7 r~f-:~ ~afiaum'Y!l'J!'*lun~Vl~-:~m'Yll'J!'*l 2 i'11ll-:~ fiaummmm-:~1uun~Vl~-:J 

mm'Jnm-:~1u 2 i'11lJ-:~ fiaum'Y!n!vuun~Vl~-:~m'Yln!vu 2 i'11m un~fiauuau ~~unm 3 

1u ~~l'ianu ~~a1 M' ~iJ1v!n~fl11ll!.rf11 'iltll'J ~~uil1v'lla-:~~u!a-:~ f uf11a1Vll'J !!l'in~u'J ~!fl'YlllNn 
~ ~ 

" " l'ia'J~~m11~1aa~1-:1 1 'J u eJtl'i11tlU ~fnm£1-:~trllll'JG 1 '*.rfa1Ja~-:~nci111 um'Jui'u'll'Ul~V'UC}Iilu ~~ 
~ ~ ~ 

" fl~l-:J!Vllll~ffllllltl~'U Nann fttl1:J l'V'IlJ llfl ~!! 'U 'U n 'i1 tl'J 'J lJ f11 'J 11 ~ tl1 'J ~ 'U! fl-:1 1 ~ V'J 1ll fi fl 'U!! a~ 

.<::::, ~ ':J) I 4 Q.l '3) 9 'j}~ Q I Q.l 'j} I 

1!fi'J l~Vl 'J lf.J~l'U 'V'11J11fl~!! 'U 'U tl 'iltl'J 'J lltll'J 'il~tll'J ~ 'U W-:1~ l'U tll'J ~ 'lffl'U C}la'U tl fl'U!!a~Vl a-:11 'lJl'J 1ll 
~ 

" 1 u'J umllilfl11llu~ nl'i1-:~nu a~1-:~ 11-liJu mhfl'ty'Yl Nff[}~ ua~ 1 u m'J ¥Yn1:11U 11-l'V'Iu'Jl vn~~~ v~ ~ 1u 
" tru u tru u '1'1 n1:1~ m'J 11 ~ m'J ~u w-:~ 1 u m'J 1 '*vu C}iilu a ~H i'~1 11u 1 u 'II u ~au m'J tru utru u m 'j 

q ~ q 

w 

'il~tll'J~'U!fl-:1 

bY1'Utll'J 'Y11J'Y11U1'J'J W m 'Jllfl~l-:J!~'U'J~UU'lJfl-:Jl'U ~ (2551) !~flff'JUfl-:Jrlfl11llf!~V1tllJ 
q ~ 

lTitll'Jfi11JfllJ h fit 'U1Jflfla~!~U!'IJ1Vl11'U 'lfU~~ 2 1u U'J~!'Ylftl'Ylf.J ~-:) l~'J11J'J1ll-:11'Ul11V~1'U 1'U 
q q . " 

ss 11a-:~ 191-:~ul'itl 'V'I.ft. 2540 - 2549 ~~'V'Iuinm'Jmur~ll hr~!U1Vl11'U 2 'Juuuu !~uri 1) 1u'Jumllm'J 
q ~ 

r~~1vr~~-:~nu ;ia~-:~trfN!tr1llfl11ll{!~v1nu 1 'j m u1Vl11'Uua~11iufiu~~u ~unl'i'a-:~ m'J trf 1-:1 

~~bhun1um'Ji'UN~'!fau~um-:~1M'ui'U!u~vu'V'Iq~m'Jll 'V'ItJ'",hil~1'U1'U 27 1fa-:~1u 34 1fa-:~ l~Na 
'3) r j/ I J 

1 ~Vffllll'J oa~'J ~~ u'l11~1a 1 'U!~fl~ ua~ 'J~ ~ 1JU1~ 1m u ~ Vff~trllYi!m~~~~~ ~~~fl~!!~-:1 (HbAl C) 

il~1'U1'U 11 1fa-:~1u 15 !fa-:~I~Na1um'Jmllflll hr~1~v1~'i11tl~'lfUll1amv ua~il~l'U1'U 3 1fa-:~ 
q 
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'j} I I 'j} I I 

ffl:IJ111H'l~1::-:~1JUWllrt'ltH~el~ ur~di~TU1'W 6 i'W 11 l~el~ ll'ffl:IJ11flrt~1:;-;~1JUl\9llrllU~cJ'ff::-:'fflJll 

"" d "' lfll::-:l'l~llJ~lrlell'lU~~ (HbAlC) 

'il::-:n:f'W !l\i11111uml.lffU 1Jff'W'Wfl11 ~~fl1119l'WW~ i 'W1Jflftrt~l~W1JTI111'W'l1il~~ 2 ~~m1 
q q 

~ ' 

1A I "" Q/ 'l 9) 9) A I Q/ A I"" "" 9) 
elelfHl1J1J u1UfnlJlJft1llJft) el1Jft~l.llHfl11 '11 ft11l.lt fl11U11Jlurt!'J'W'Vll)\9lfn1lJ fll1fn :;-;\Ol'WUrt::-: 

' ~ ' 

Yl1Jl'l1'W n11 1Jnl1n'l:J::-:n1111fiu~1 ~!'J~\9l\9lll.lelvl~~ell uel~l1'~'illn 11 ~'VIv1u1rt 'il'W i1~ilu1'W 1 ~vel 1 'il 

nu ~u rtl~el ~ 1.n 'lf'W l11u ~ l ~el~ nn 'l '*v 1 n u 'l 11' fl 1llJ ~ ur~::-: m 1 <ij ~ m 1 nu el 1 nul~ u 1h v 
"' "' 

'j/ j) I I 

ffllJUflrl~1 :;-;~ mlll'llrl i 'W l~el~ Urt::-:1::-:~1JU1\9llrlll!~!'Jff::-:'ffl.llllf11::-:~~l~~l~el~U~~ (HbAlC) 

(')'W~, 2551) urt::-:'illf1f111ftf1'l:ll'llel~mftum1 (2553) ~ffu1Jff'W'W 111' ~1hmu1'1111'W ~u~ D'W GJi~'W ~ 
q "' "' 

~ 
3) ~ .::::! 9) Q.l 0 'l "' 9) 0 'l 9) Q/ 

1Jl'W lf1\9lfl11 l1 !'J'W Hlf1V-lrlfl11\911 1'\11::-:~U'W 1\9llrl 'Wlrlel~~1!'J\9l'Wlel~ Yl1 '11 ffllJ11fl 'il\91 fl11\9l'Wlel~ 
"' ' ~ 9) Q.J ... I .,:!! 11] I 0 Q.l lJ} j./.c:! & I ' 

~l'Wf1U11Ju1::-:Yll'Well'I1U f)Ulflrlel'W t'1111Nf11!'JUrt::-:f111elelf)f11fl~f)l!'J t~~'ll'W ff~v.lrll'lel 

~ ' 
mll.l'ffll.l11fl 'l 'Wfl11ft11Jftm::-:~ut1119llrt 'l w~el~ ~~l~'W 1nm1llffll.l11f1Ulm111::-:!'lnl'l'i'*~1l.ltl'W 

q q 

l11~ !'l1Jill!'J1J ~~ii'il~ Bel'Wfielfl11 ff1 11 v.~r~1 ~ !'le:Jl'ilmh11111:Umi mn.i 'W i11~ 'W v.~r~ 'illf1fl11Yl~ rtel~ nril.l 
q q q 

~ ' 

~1el Vl~e:Jl 'ilii~'W 'lil'W ~~ lJ~ u ~1 '11 ~ ele:Jl 'ill~\ f 1J~ellJrl!fl !'J1tl1JlTI f11 1 ~~ fl11 l'l'WI el~ '\Jlf)U '11 ri~~ ellJ rl .. "' "' 
' " 

il'W "1 'W elm1ni1v.~r~m1 ~~m1 191Wel~'1Jel~n~m11elvl~lll'Wm1 'l '*il'W"!(~'W m1~m1 Yl~rtel~iift1llJ 

U\91 n~ 1~ 'ill m) el'W Yl~ rtel ~ elVl~ !:U ii u mhl'l t:ym ~ fff1~ 
" 

11 1!'ll'l11'lu~1~v~~ !ll'l'llfll1~~'W 1ur~::-:111 ::-:dJ'W v.~r~1111 um l.l'ffu 1Jff'W 'W m1 ~~m1 l'l'W w~ 
q "' q 

'l 'W ~1h vlu 1'111l'W 'lfil ~ ~ 2 ~'l '*u'WGJi~'W 1~v~llil'Wm1tYuuff'W'W m1~~m11'l'Ww~uri~1hvelvl~ 
<U <U q <U 

' " ~ 
~muel~ ur~::-:111 ::-:dJ'Wv.!rt'illnft::-:U'W'W'VIl)~m1l.lfl11 <ij~f11119l'WW~urt::-:1::-:~ uu ll'llrt 'l w~el\91 3 flf ~ 
~ " 

l1~iJ m1 ~ ~n 'ilfn1l.l i '*1fi ffu 1Jff'W 'Wll n'l:l::-:m1~19lfl1119l'W!e:l~un ~1hvlll'W~l~ "1 !~Juri m1f u111::-:Yl1'W 
q "' I 

e:Jl'l111 f)l) 1ft ~el 'W 1 '111~ N f)l!'JUrl :;-; f)l) elel f)fll~~ f)l!'J f)11 i'*D'W G}i~'W el VH11 rl el\91 fi !'JUri::-: 
"' 

' " ~ 
ii111::-:ffYlTim'VI mmni1t:ymlljelln~m1::-:t1 ll'llrt 'l 'W l~el~N~11n~'l1~ elm rul ~uihv 11lll1'~m1\9111'il 

" 1::-:~1JUl\9llrt'l'Wl~el~IJ1!'J\9l'W!e:J.:J\9lllJ 1111Uml.l STeP 'llel.:J 1'VIrtel'W'ffflUrt::-:flru::-: (Polonsky et al., 2010) 

.J I 3}3}! ~ r Cl.l : ~ 3) ~ 
GJi.:J 'il :;-;'111 !'l 'l '11 v-~1hm u 1'111l'W ffll.IU fl \91 ~ l'lll.l m 1 :;-; ~ U'W ll'llrt 'l 'W l rt el ~ 'U el.:J\91 'W 1 el.:J 'VI 1 el lJ Yl.:J 

"' 
' " ' 

111:;-;l:iJ'W v.~r~1~m11~ !'J1Jill!'l1Jtl1Jith'l1m!'lil11-:J 1 ~ 1 1l.lll.:Jnel 'l M'1n~m1 l~ !'J'W ~il 'il::-:Ult11cim111f u 
"' "' 

" 'VIl)~m1 l.l'H ~elfl11 <ij\9lfl11 l'l'Wiel.:J~l'W~l.:J "1 'W elf1'illni1 ir.:Jiinnlff1l.lu 1 .:J 1~vm1 'l M'r11111 n'l:lll'll~ 

1 Yl1ft'VI'tl'ur~::-:~ ~l'lllJI~!'JlJU l'W ~.:J 'il::-:'lhm~l.lfl11l.l~ 'W 'l 'ilun~ihv 'l 11' mm1 fl ~~m1 l'l'W w.:Jmh.:J 
"' 

" 
mm::-:fflJ ur~::-:muftm::-:~uulmrt 'l W~el~ !lll'lll.llill'l1ll1!'Jf111fnm 

q 
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1. t'Vtat tJ~ V'Ut Yivu~1t l! ~Vfl~tt 'W 'W 'V'lt)~fl~ ~ :1Jfl1~ ~ ~fl1~ \9l'Wtt:J-;J'Ut:J-;J ~U1Vt 'IJ111 11'W ~Q ~ 

V'WCJfil'W rleJ'I...!Ufi~'M rrwuTh:u 1 tJmmml'tJ'IJfi''W'Wfll~ ~~fll~\91'Wtt:J-;J 
~ . 

t I 'j} I 

2. t'Wt:JttJ~ V'IJtYiV'IJ~1tl!~V~~~'IJt.Al\9llfll 'Wt~t:J~'Ut:J-;J N'iJ1Vt'IJ1'1111'WYiQ ~V'W CJfiJ'U rlt:J'WU'CI~ 
~ ~ 

3. t'Vta 1tm 1~11' fl 11 :uu tJ ~ tJn'W 'UeJ -;Jfl ~ u 'W 'W '1"1 q ~ m ~ :um~ ~~ m ~ \91 'WteJ -;J'\JeJ-;J ~iJ 1v 
. " 

t'IJ11111'W YiQ~V'W CJfiJ'W rltl'WU'CI~'M r;l'-;J'\JeJ-;Jll-;J'lfJ-;J 1~1'1J 1 tJ~ Ufl1:1Jfll~\91Ufl\9ll:IJ1.Jfl~ Ufl~'lf1-;Jt'li'l'iJ:IJ 
~ ~ 

1 tJ~ um:ufl'l1 'Ufi''W 'W m~ ~~fll~\9l'WteJ-;J • . " . 
4. twe:~1tfl~ 1~11' fl11:uu tJ~tJ~1'W 'lle:Jn ~~ uw 1mfl1 w~ eJ~'Ut1-;JN'iJ1mu111 11'W YiQ ~il'W CJfil'W 

~ ~ 

" nawtfl~ 11 r;l-;J'Ue:J-;Jll-;J'lf1-;J 1~1 u 1 tJ~ um:um~ ~Ufi\911:U1.Jn~ Ufl~'lf1-;Jt'li'l'i 1:u 1 tJmm :ubltT 'IJ'ff'W 'W 
~ . 

fi~U'W 'W 'V'lt)~m~ :um~ ~~ m~ \91Wt:J-;Jf.! -;Jfl11nt:J'Wt 'li'Ti1:u 1 tJmm :u111' a 1~ 

2. N'iJ1mU111 11'W ~Q ~ V'WCJfil'W ~t'li'1i 1:u 1 tJ~ um:ufl'tJ'IJfi''W 'Wfll~ ~~fll~\91'Wte:J-;J ii~1m ~v 
~ ~ . 

" ~~~m'h1911fll'Wt~a~m1-;Jt'li'1i1:u 1tJ~um:u fl~fi-;Jfli1fiaw'li'1i1:u 1tJ~um:u111'a 1~ 

3. fl 11:1JU\9lfll'i 1-;J'\J t:J-;J~ 1! l! ~ Vfi~U 'W 'W'V'lt)~ m ~ :IJfll~ ~ ~ fll~ \9l'W te:J-;J'Ut:J -;J ~U 1Vl'IJ1'11 11'W ~Q ~ 
" 

V'WCJfil'W fia'Wufi~'11~-;J'\Jt:J-;Jll-;J'lf1-;J 1~1u 1tJ~um:um~~ Ufl\911:u1.Jn~ Ufl~'lf1-;Jt'li'1i 1:u 1tJ~um:uffu Uff'W 'W 
~ ~ . 

. " . 
4. fi11:1JU191fll'iN'Ut:J-;J~1m ~m ~~uu 1\91lfll w~a~'Ua-;JN'u1m'IJ1'11 11'W YiQ ~ V'WCJfil'W na'W 

~ ~ 

" tm~m)-;J'UeJ-;Jll -;J'lf1-;J 1~ 1 u 1 tJ~um:um~~Ufi\911:UtJn~ ufl~'lf1-;Jt'li' 1i 1:u 1 tJ~um:ufl'u Uff'W 'Wfll~~ ~m~ 
~ . 

" " dl w .<::! r;J.t::::;,. w G) 3J .::::::,. Q.l ,..,I o' 
fll~fl'flfl1m -;J'W~1'ilV !'lJ'U'W1fl~fll~'il~fll~\91'Wtt:J-;J (self-management concept) 'Ut:J-;JUfi'WtY'ItJ~ 

a. <f 'J "-' 1·' _J .d a. ,% I 

Ufi~Uflflflfl (Kanfer& Gaelick-Bays, 1991) !'Wfll~'V'll'll'W1 u~um:u 9f-;J:IJH'W1fl~'l"l'W~1'W11flU 

~ ~ n1~ \91 'W t a-;Jt ~ 'W fl 11:u 1 u ~~'!fa 'IJ'Ut:l-;J1J flfl [It 'W n1 ~ tJ B tr~ 111' a n1~ fl 1u fl :u '~"~ q~ n~ ~ :u 'U e:~ ,;j\9) 'W ta-;J 

'J) .,:::{ 'j) d Q.l G) d d o' .d-41 ~ ~ ~ 1 ~ V'Uflfl [I 'il~\91 eJ-;Jt ~ V'W ~ u [I~:IJ'l'lflfl~ ! 'W fl1 ~ '11 [I flt[l V-;Jfl'tn'W fll~ w UUJ111'1'1:1J t:Jfllbltfl~ 'U 'W '11 ~ tJ fll~ 
• ~ u 
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" " ' 
1 'W fll'j 1~ tlflf:rw tJBu~fll'j \91 UJ 1 iJ'J um lJbl'U Ubl'l{ 'W fll'j ~ ~ fll'j \91'W!O~cl1~tJ'j~fltl1J~ 1tl 4 

" 9J'UI91tl'W\911lJfl1~1J1'W flWVW11Jlrl t~UO 
" ' 

9i''U Yi 1) fl1 'j iJ'J ~!lJ'W llfl''Wfl~~tlfll'j 1 ~B'W GJ1i'l'W Vill'l11fl11 1 ~B'W GJ1i'l'W Url~fll'j ~ ~fll)\91 'W!tl~ 
qj " qj 

dt'l31clf 31 'l Q/ Q/ Q/ 

!'Wtll 'lH1J'W 'UtllJrll 'W fll'J 11~UN'Wfl11 bl''W Ubl''W 'W '1'1 fl'l:l~fll'J 'il~fll'J l'l'W!tl~ 
qj q 

" ' 
9J 'W Yi 2) fl1 'j !\91 ~ tllJfl11lJ'W! tll.J! 1J 'W 'j 1 tiU flfl rl 1 ~ tlbl'U Ubl''W 'W l1 fl'l:J~ fll'j ~ ~ fl1 'j \91 'W !0 ~ 

q q 

31'! 31 31 31 .'I • , I "-' "" 
\911lJ u 'W 1'1'1 H 'IJ tl~ bl'lJlfllJ N l '11 fl11lJ 1 Nu 1tl! 1J 1'1111'W u '11 ~ u 1 ~! '1'1 fl'b1''11 H tl !lJ 1 fl1 (American 

~ ~~ ~ 

'I 31 II] 31 ' 'I 31"'> "" I " I Q/ 

Association of Diabetes Educator-AADE, 2010) l'W 5 ~1'W l~Ufl fll'J l'b'tl'WGJ1ri'Wtltl1~urltl~.flt1Url~ ., 

iiiJ1 ~il'Vliim'W m1f uiJ1 ~m'W mm1 m1 !fl~t:J 'W 1 111j 1~mm1r~~m1 t~t~nn1a~mv mm~tlt1J'111 
" " ' 9 ~~~ ~ w o q ~ '1J Q.l ~I ~ 

l 'W bl'tll'W fllHU 'W!fl''l:J Uri~ fl1 1\91 ~ \911lJ 1 ~ ~ 1J 'W 1\911rl l 'W!rl tl ~ ~ 1tl\91 'W !0~ 'JJlJ '1'1 ~ fll'J U u rl Nrl !'W tl 

" iJ1~~lj 'WI'l'W!tl~ Nu1v1ln1~ m1u'WYi nr~~ 1 'Wuuuu 'WYi n 'W! tllJll ~n 1'11'W~~i1T11mvm1 ~ ~fll'JI'l'Ww~ 
"' " ' 

9l'WYi 3) m1bYUUbY'4'W m1tJBu~m1 ~~m11'1'W!t:J~'Ut:J~~1J1v 1911llu 'W 1¥l~m1 ~~m1191'WW~ 
rl ~ rS .J 'j) ~ Q.l : 

'UmUfl'W!vltJ'JUrl~!!flrlflfl (Kanfer & Gaelick-Bays, 1991) GJ1~iJ1~fltl1J~1tl fl11\91~\911lJ1~~1J'W1\911rl 

" " 1'W!~ tl~\911lJ 1 iJ'JUfl'JlJ STeP 1 ~ tl\9111'ill~'J~~ Ul-J11911rl1 'W!~tl\91~ 1ti\91'W!tl~l'Wrl~ 7 flf ~ fi tl Otl'Wtl1'1111 

~~1ur~~'l1a~tl1'!111!~12 i'11lJ~ nt:J'Wmmmm~1'Wur~~'!1a~m'l1nnm~1'W 2 i'11lJ~ nt:J'Wtll'l111 

~~'WUrl~'l1a~tJ1'1111!~'W 2 i'11m ur~~Otl'W'Wtl'W !tl'Wnm 3l'W ~~~tlfl'W (self-monitoring) fll'JuiJr~Nr~ 
" fl11lJfYl.ll~'W ll'Utl~ 1 ~~1JtJ1\911rl1 'W!~tl~flU'Wt)~m 1 lJfll'J ~~fll'J \91'\..!!tl~ 1~m'l.J~ tiU!YitiUflU! i11'11lJltl 

d 11]31 ')31 "'> 31 I 

'V11N !1 (self-evaluation) U rl ~ fll'J l'l1U'J~!bl'JlJ\91'W!tl~ (self-reinforcement) \911lJfl11lJ\91 tl~fll'J'Utl~U\91 

" ' ' 
r~~Uflflrl 'Wt:Jfl'il1ni1 N1 ~ vv~~bl'~l.lm ~n~lJNU 1tlt:JV1~~ mut:J~~ 1v1~ m1~ ~\911lJ!VtllJU1'W ur~~m1 

q CIJ q 'U 

1 Q/ "' "-',I "' .J "" "'' I 13111] 31 "" "' 'Vl'Jfl''W'I'll'Jflbl'u~1'11 GJ1~lJfll)fl'fl'l:J1'W1J11bl'llJ1Hl 'b' l~Nrl~ (l1TU\91~1lJ, 2553; Lorenzi, LaRue & 
'J) ;,) J 

Collins, 2011; Stone, et al., 2010) ll ~ i1 !'Wtl tJ 1 ~ !lJ'W tJ tlJ'l11U rl ~ 1 ,r ih tJ~ fl'l:J 1fl1 1 ~ ~ fll'J \91 'W !tl~ 
" 'Wt~mnnil mniJ.u' t~bY ~ fY'vNu1vur~~ru1~ bY1lJ11 t~1 '1'11 rr'W'Vi'iJ~ n'l:l 1N1~ v ~~l'lr~t~~nm 

"' " "' " ' " 
9J'Uyj 4) fll'JiJ'J~!lJ'W'Wt)~fl'J'JlJfll'J~~fl11\91'W!tl~ Uri~1~~1JtJ1\911rl1 'W!~tl~ 
" " ll'~iJ m tlUU 'W 1¥l~'Utl~ 1 'l.Jmml.lbl'U Ubl''W 'Wfll'J ~~fll'J l'l'W!tl~ b1'1lJ11 tlbl''J 'l.Jt~~~.fll'W 1 

q q 



" . 
.,]' u Yi 1 tll'nh ~ 1 iJ u iJ qpn 

" . QJ ..<::::t .<:::1 ')) QJ ... I ')) 
'lJk!'Yl 2 f1111\9l'HJl.IV'I'Hll.lf1111ll'lf1111'11Jitl{J u1~fHJ1J\911!'J 

• fl1 1 ilU1J ilk! k! ll flEJ ~ 111'tfl11 l'lk!HHI'Ill.lllk! 1'Y1H'1J e:J{J . 
AADE 1u 5 ~1ui~un 

1) f111 lfl~e:Jk! i '11Til{Jf11!'J II~~ f111 eJ e:JflnT~{Jf11!'J 

2) nni'ull1~mumm1 

3) nn 1 ~auclf~u eJVl{Jll~ e:JI'Ifivu~~iill1~n'Y11l m'VI 
'" 

" 
4) f111~1'tmm~l'lmllm~ 1u!i)eJI't~1!'.11'1UieJ{J 

5) mmfi'uqJ1111umnunwru ~lf'l'EJ 

• m1ill'l1k!l'lrthmJltJfll1~1'1fll11'1WeJ{J 
" . .,r u Yi 3 m 1 {)' u u {)' '4kl n n 11 B u~ m 1 111'1 m 1 ~'~ w () ,;j 

V~ll.luu 1f11'1m1 111'1m1 ~'~ we:J{J ~,;j1l1 ~ ne:Ju~1t.~ 

1) f111~1'11'1ll.li'IU!e:J{J (self-monitoring) 

t 
" QJ 0 G) e!:l ')) 

f111 1'111'111 ~1'11Jk!ll'll~ ~ Ul~e:JI'I\911!'JI'Ik! ltJ,;j 

l'lll.l1 llmml.l STeP 

2) fll'J1J1~1iJk!I'I'UieJ{J (self-evaluation) 

3) f1111MIIHiiljl.li'I'UieJ{J (self-reinforcement) 

i . 
"'> I "! 

f1111'11'll'lll.ll'l e:Jik! (),;j 

(fll11~t.ll.l~lk!ili:l'unum1 1 'Y11M'VI'Yl') 

" . 
.,JuYi 4 m11l1~1iJw .. m 

" 'VIt)~flnl.lf111~1'1f1111'1Uie:J{J ~~~~1~1'lul111'11~ 1 wi1e:JI'I 

'VIt)~fl'J1l.l 

f111 111'1 f111 l'lk!ltl{J 

D 
" 

1 ~l'lulllV~l~ 1 wi1e:JI'I 

8 



9 

"' "'"' ,"f' JJJNI ff?'tJn ?'iJ 'iJfJ 

1. ~1m ~CJfi~U 'W 'W 'Yifl~ m 1 lJ m 1 ~ 1'1 m 1 \91'\.Ht:J-:J'U a-:J N'ihm u 1li 11'W ~~ 1'1 B'W CJf~'W litl-:J ., ~ ~ 

.~hhll 1thumll'ffum1''W'Wf11'J~I'lf11'JI'l'W!tl-:J 'ff-:Jn11nt:J'W!'li\hll hhumll . ., . " . 
2. ~1m~CJ'J~~m111'l1n 1 'W!~t:JI'l'U a-:JN'il1m'Ulli 11'Wll~l'l B'W CJf~'W li tl-:J!'li\i 11J hJ mmll ., ~ 

3. ~1m ~CJfl ~u 'W 'W'YI q~ m 1 lJ m1 ~ 1'1 f11'J l'l'W !t:J-:J'U a-:J ~il 1m 'Ulli 11'W ~~ 1'1 B'W 1!~'W ri t:J'W u n~ 
" 

ri ~ ~'Ua~l1~'111~ 1¢1-f u 1thumllf11'JI'l Un\911ll11n~ un~'l11~!'li'T:i 11J 1thumlJ'ffU U'ff'W 'Wf11'J ~l'lf11":i\9l'W!tl~ ., . 
' j1 ' 'JI 

4. ~ 1m~t11~~ uu 1\911n 1 'W!~ t:J\91'\Jt:J~N'il 1mU1li11'Wll ~ I'IB 'WCJf~ 'W ri a'Wun~litl~'\Ja-:Jl1 ~'111~ 1¢1 i' u 
~ ~ 

. " . 
hh um ll'ffu u'ff'W 'W m'J ~l'lm"J l'lwa~ M mu~-:J 'lfl'ln 'il m "Jlli'i N'1 ~ u'ffr 1~~'W ! .Wa 'ffu u'ff'W 'W 

q q cu q 

" --l1 ~ ~mu ¢1 1'W nn uniltyli 11 'W 'ffm'W m1 ci' vhrYEJ u n~ ¢11'W m1 ~l'll'l1ll1 ~ ~ uu 1\911n 1 'W!~al'l¢11u 

~ 1..1 1 a~ 11'1CJ~1!'W'W 1th ummlJ'W 1 1CJ'Uflfln\9111JU 'W 1~ l'lf11'J ~1'1 m1 l'l'W!tl ~'\Ja~u fi'W!'Wa{u n~u n~m1 • 
.J.I 9) ::: li):V I 

!(.anfer & Gaelick-Bays, 1991) CJf~ u 'J ~ f1 tl'U \911 CJ 4 'IJ 'W \91 fl'W \9111J m ~'U1'W nn VI CJ1'U 1n li'IU f1 

·~ 1..1 ~ 1) f) 1'J 11 'J ~ !lJ 'W iJ UJ li 1 f1 1'J 1 '*v 'W CJf~ 'WUn~fll'J ~ l'lf11'J l'l'Wltl~ !vi tJ 1 '*! 1J 'W .,j' tllJ n 1 'W f11'J11~UN'W 
u ~ ~ 

" . . 
.~ n '1rw u'ff'W 'W l1mJ~ m1 ~~'~ m1 l'l'Ww~ .U 'W i1 2) m1 !\91~ t~llfl11ll'YI r all! 1J'U 11CJ'Uflfln!.W a'fftT u 'ff'W 'W • • • 

~ "'> 'J 9) li):JJ I '):JJ 
.""ri'Jitl!lJ'Jfll (American Association ofDiabetes Educator-AADE, 2010) l'W 5 1'11'W li'IUf1 f1l'J l'lf 

~1..1 'lf~'W avN11 na 1'1 fi uu n di 111 ~ iYyJij fll'YI n n i' u 111 ~ 'Yl1'W a 1li u nu !fl ~a 'W 1M 1i1~mt1 
" 

0 Q.l 3) de:. .<::::1 Q.l : ~ 'j) 

• ;'1;:; n11 aann1n~n1t1 n11 !!f1Dtyli11 'W 'fffi1'W n11 w 'YI!fl'EJ !!n~f11'J \9ll'l\9111J'J ~1'1 U'W 1\911n l 'W!n t:JI'll'l1CJ 

" . 
~ ';..., m~ ~'Wi'i 3) m 1 'ffu u 'ff'W 'W nn 11 f1u~ m 1 ~ ~'~ m 1\91 'W! a~ 'IJ a~ N'il 1 t~\911ll u 'W 1 ~ ~'~ m 1 ~l'lm'J . ~ ~ 

•. 1 "' "" "' .J • I :V "" ; '...!O~'UtJ~Ufi'W!ntl'JUn~Uf1nf1fl (Kanfer & Gaelick-Bays, 1991) 9f~u'J~f1tl'UI'l1tl f1l'J\9ll'l\9111J 

" . 
~: ~ utll\911n lm~ a\9191~ \9111 'il¢1 1CJ\9l'W w~ \9111J 1111 !!mll STeP !!n~~l'l\9111J'Yit]~m":i1Jf11'J ~l'lf111 

" ~ •..;! o~ (self-monitoring) f11'J u11nNm~~ uu 1\911n 1m~ t:J\91 Un~'Yitj~ m":illfll'J ~ l'lfll'JI'l'W!tl~ 11'1 CJ 

~: tJUIYiCJ'UO'U!lhlill1CJ~1N 11 (self-evaluation) Un~lim'J 111m -:J!'ff~lJI'l'W!tl~ (self-reinforcement) 
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tft a 1li'ih1J1 f1llTVI mhJ~nM mw iJ <if eJ{l'~~VNU1tJUCJ~tu1~1;1'1:1Jl'H1 1 Y11ftvn11Jj nmN'111 tJl~\91CleJ\91!1m 
1:1 'U u 'U 

~ ' ~ 

UCJ~'ll'Wll 4) f1111J1~!lJ'WHCl'V'lt)~m1:1Jf111~\91f111\91'W!el~ UCl~1~1'1mJ1\911CJ1'Wt~eJ\91 

1111 u m :1Jf111 \91!! CJ\911:1J1l n~ 11 mvi1~ f1 'il m 1 :IJ~'V'l V11J1CJ1l1 ~ ~ 1fl ~iJ n 111' m1 \91 uCJm:IJlln~ 
~ ~ 

1 ~uri m 1 {l'eJ 'W ~ \91 ilw11~'W trla!! 'V'l YJ6t~ :IJ 111' N'iJ 1v 1 4filu 9f~'W 1l 1 ~ d:J 'W l1n£J ~ 11 ~ ~m1 {l'eJ'W u CJ ~ 1 'W 
~ ~ ~ 

~ ~ ' 

1ut!\91'V'l'IJU'V'lYJ6nf ~~a Ill on 1 fli' ~ mm! w!a~m1:1Jl\9111'il\911:1JU'V'lYJ6u\91 uCJ~m1m\9111'ilnau1uu\91 

mwiJmm1tl\911ln~ tm~1'11'ihuu~'l1111li'm1:1J~t~a~mnruu11~ t~a~ 1ll'll''W1m1 t~a~m1aamh~~ 
~ ~ . 

' ' ~ 

mv t1 a~m1 \91ttmYI1 tt Cl~f111 ~\91\911:1JtvvmJ'1u a~1~U' atJUCJ~ 1 fli' ~ ('~ht! m1u 11 ~n1l1 ~n'W {l''IJfll'V'l 
~ . 

mi~'ll'1~, 2553) 

'V'lt)~ m 1 :1Jf111 11\91m1 \9\'W!tl~ 11 mufi~ m1 i' uf1 'W f111:1J{l'l:IJ11tl'UeJ~~iJ1tJ hfi!'IJ1'1111'W 1um1 

1lfi11~n'\1m1:1Jnu 11\91m1\91'U!tl~ 5 ~1u !~nri m1 1 4fuu 'l!~'Wa~N1lCJa\91nm!CJ~ii1l1~iYYJilm'V'l 
' ~ 

m 11 ull 1 ~ Yll'W m111 1 m 1! fl ~a 'W 111 T:h~mvu CJ~ m1 a an ih~ ~mu m1 ~ \91 \911m ~ 1'1 u'l11miJ1 'W 

at :JJ :JJ~ 9 <I"" ~ • I "" 1 . I "" "" 
tCJeJ\91\911tJ\91'WteJ~ UCJ~mmn11 t1)'111 ! 'W 1;1'tll'Wf111 w 'V'l!rl"El 9f~lJ1 ~t:IJ 'W \91VH 'IJ'IJIJnt:IJ 'W 'V'lt) \91 m 1 :IJ m1 

11\91m1 \9\'W!eJ~~ lli' u '\11f1!fl~ a~iJa'Ua~m ftt! m1 (2553) 
~ ~ ' 

1 ~1'1 u U1\911IJ1 w ~a\91 11 :1J1ui1~~11 ~ l'lu'I111911IJ1 w~a\91 ll\911 1 '\1l\91na u m1111! 411 11 ~~ 'il 1n 
' ' ~ 

eJ\91eJ1'1111:1JlfleJ'WeJ~1~U'au 8 i11:1J~ ~~\9111'\1 1\91u1~14f!~eJ\91'\11f11lmui11 (capillary whole blood) 

j) j) I I 

111 (Jfl i' ~lj trl 'W 111 vn ~Yl\91 Cl el~ ! Vi eJftf)lJ 1 HCl'U el~ 11lmm :IJ{l'U 'IJ{l''U 'W f111 11 \91f111 \91'1-J! el~ ~ eJ • 
j) I I I 

'V'lf)~ f)'j'j:IJf11111 \91f111\91'W!el~ UCl~1~1'1 'IJU1\911CJ1'W!~ el\91'1Jel~NU1tl!'IJ1'1111'W'b'U \91ll 2 Vi~ \91B 'W9f~'Wll1l1'W "I ~ ~ 



I 

<:I 

'U'YI'YI 2 

11 

" " m':iHflrnflf-rw&wrn:d~niJlN~'Ile:J~ hhum:JJi1uui1t.p-!m':i~~m':i~'Wle:J~ ~e:J'VHl~fl':i':i:JJ 
" . . 

m':i~~fll':i~'Ww~ u~~':i~~m11~1~l'W!~e:J~'Ue:J~r:l1J-:w!ull111'W'll'U~ll 2llloMB'W"li~'W r:J1~EJL~ 
~ ~ ~ 

fl'Wfl11Wfli11Hlfl1':i':illi fl~~~~EJ1,re:J~ !~m11:JJ1!~'W!!'W TYll~ l'W fll':ifrfliJl ~~'l·'h'li'B~e:J ttJti' 

L i1m'Wm':irnhfl!Ull111'W'll'U~~ 2 u~~Tll':ifl1Ufl:JJ hfl 

L2 'YW1~i1fll'V'I'Utl~ hfl!Ull111'W'll'U~~ 2 

L3 Tll':ifl1Ufl:JJ hmmM11'W'll'U~~ 2 
q 

.t:::::::. ~d cv 

3.1 U'W1fl~l!~~flm1ifll':i 1l~Tll':i~'Ww~ 

q 

3.2 U1J~EJ~iJN~~tlfll':i~~f)l';i~'W!e:J~!~tl'fl11Jfl:JJ hfl!Ull111'W'll'U~~ 2 
q 

3.3 m-:ii111'ui1uunn~~m':i~uw~ 'l ur:l1l1mmM11'W'll'il~~ 2 ~~ oMB'W"lf~'W 
q ~ ~ 

3.4 1tJ-:ium:JJi1uUi1'W'Wfll':i~~m':i~um~'lur:i1J1mull111'WW~~ 2 ~'l.ffB'W"li~'W 
q ~ ~ 

. . " 
h fl!Ull111'W!~ 'W UUJMlm'lil':i ru i1'1J Vlfflrlill B\91 ':i 1Tll':i 1n~ h fli'i!! 'W 11 l!m .W:JJ mn~'W 1 ~ EJ u q u 

'1 -::'1 li] 91<=1 A I "" 91'] I d ~ .;, 1 A I 91 .,: 91 
!'WU fl.ft'. 2010 !~:JJU':i~'ll'lfl':i1Vfj !l'iq.j'Vl!U'W!Ull'i11'W'Vl1 ~flU':i~:JJllli 285 m'Wfl'W l'V'I:JJ1llfl 15 m'Wfl'W 

3J...,1f I jl V 0 
fjU1V!Ull111'We:JEll~'WtW 438 m'Wfl'W (International Diabetes Federation, 2009) 1llfl':i1El~l'Wi11':i11l 

" . 
fl11~i1'\Jfll'V'Ifl'Wl'VlEJ1~E~m':i~':i11lil~mEJfli'~V14 'V'I.ft'. 2551-2552 (m~'Vl':i1~m1il':ituff'IJ, 2552) 

q q 

" 
'V'IUilfl11:JJ'll'fl'IJ e:J~ r:l1J1EJ h fll 1J1'1111'W 'l 'W tJ':i ~ 1 'Vlft'L 'VlEJl u tJ':i ~'ll'lm mE~ 151Hiu 1 tJ WJfl\911:JJ!'V'Ift' 

q ~ q 
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,; 

'lfltJ t'\Aif1''11W~ tvhn11fewr~~ 6.0 ur~~hwr~~ 7.7 \9ll:IJ~1\9l1J hJ~l'U1'U'Ue:J~~tl-wtmwnul1~'11:1J\91 
u ~ 

I "I 31 ~ 31 ,'I "" d 
'\AI1J111J':i~:IJ1W':ie:Jtlrl~ 90 - 95 l1J'U~IJ1tll1J1'1111'U'lf'U\91'\Il 2 (Centers for Disease Control and 

,; ' 

Prevention-CDC, 2011) hflt1J1'1111'Ul~'U hflt~e:Ji'~9f~ri~f·m 1M'tn\91'\Aitl1TI'fffl1'\AII'ie:J':i~1J1JI'i1~ '11'U 

~l~mvur~~ri~~·m1M'tn\91 hfltt'\ll':in~e:Jul'il~ '1 \911:1Jmmnmv 

'\AitJliitrm'\AI'Ue:J~ hmm111l'U'lfu\91~ 2 ~'fhrl'tJJiJtre:J~lJ':i~m':i~e:J o m1~m1vh~1'U'Ue:J~ 
' " 

l1JvlWlfml (~-cell) 1 'Uvl1Jele:J'UlJfl1l:IJ1Jf1'\AI~ e:J~ vh 1 M'iJfll'J'11~~0'UC1fi)'Ut! e:JtJf)';hlJn~ ':i~\9l1J1Jl\9llrl 
" 

,; " ' 
l'Ul~e:J\9l~~tr~~'U Uri~ 2) fl11ln\9lflll~~e:JI9ie:Jo'UC1fi')'U (insulin resistance) ~e:Jfl11:tYivl'1f11 (receptor) 

~ " 
' 'j/ ' jl ';J) 

l'ie:J ou C)fi) u Yiru m~e:J iJ ~ 1u 1u {l\91(;1~ r11l M'1im1 1 ~11 l\91Tom ~rl thun'! urt\91 n~ 11 ~ eJ otJ C)fi)u <TI'11 n 11 
" " 

,; ' 

~>'hf11 (receptor) 1rtul'iiJn11lJN\911Jn~1 umn111Jfin1m 'l WC1fn-t1 rlll 1iti!utUe:J him:IJTH1Ulng 1 fltr 
~ 'j/ I y 

'1 tJl ~~rt tJ e:Jm 1nu er~:n m 1 ~i)\91 t11m nv1nvl'm¥1:1J ~u m1 'U 1\91 ou. C)fi)tnhhi'rl rt1 ntrv1r1m11n "hi 
~ ~ 

1 j) ' 

trTJJ11tl~~1Jtr~tr:IJYi v1111'U1 tJ'lnn 1 fl!'il'U 1rt 1111 11' 1~\9l1Jt11YJTn 1 ut~e:J\9ltr ~ ri ~~r~1M'tn\9lm':i tlJ~vuutJr~~ " ~ 
G) I I _.J oq3J~ '}) ~ <J} .c1 Q.J 

1m ~111.1m~ '1 'IJ eJ ~ 11 ~ m tJ C1f ~ m 1m n \91 m1 ~ tt '\11 1 n Clfe:J 'U flu 1) m 1 ~ u '\11 1 n C1f e:J u u1.1 m ;:w 1.1 '\AIr~ 'U 
jl 'j) I t 

'tiu m1~Ul\9llr~1ut~e:J\9ltr~ m1~Ul\9llr~1ut~e:J\9ll'lltw~m1~m\9l'lllntrn~1191ur1~1ut~e:J\91 
~ 

,; 

ur~~ 2) fl11~ll'\ll1f1~e:J'Ull1J1Jt~e:Ji'~ !rtuti hrmrle:J\9lt~e:J\9ltr:IJe:J~ hfl'11rle:J\9lt~e:J\91M11'i1 hfll\9111tl 

i ~ d 'j) _.J d I o ..::::!~ 3/,..IJ G) 
':ifll1Jl'111l'U'IJ'U\911 f11':i'ff'ill!fftll'\lll'il1f1ll~rll1Jl'1111'U Clf~:IJ~flf)':i~'\111.1\91 e:Jfl11 \9111 ~'lf1\91'1Je:J~ ~1J1tl ! 'U 

~ u ~ 

' ,; 

fl1 ':i tJ i' 1.1'\AI t) ~ m 1 :lJ l ~e:J fl11J fJ :lJ i ':i fll1J 1'1111 'U 1 11'1 rr \911 :IJ! il1'11 m (Jfll ':i i' f)'l:J 1 'U eJ f) 'ill f)tJ ~11 1tlll (;I~ 

fl ':i e:J1J flf 1eJ 1 'iltl''illl ~tl':iltl !rt 'illf1fl11 1J 1~ f1e:J1Je:Jl~'\AI llfl~lJ 1 ~~ '\llf1''lfl~ ~~vl e:J~tl''illl ~tJ~1JlJ':i~ :lJ lW 1 'U 
'U u 'U tJ 

<V i 31 I 3111 I 931"'> 31 
m11 n'l:ll 1flt1J1'1111'UUrl~fll1~U'\Il':if1Clfe:J'U\911~ '1 tt:IJ11 1 flt1Jl'1111'U 'il~ tr ~~r~ 1 mn\9lfl11~u '\ll1f1Clfe:J'U 

:1J 1n:1J 1v ul'i mh~ !1 ~\911:1Jv~iJ11i m':i\9lur~i' n'l:ll~ tr1m1 t1m1lfl :1J 11 ~ e:J'lf~r~e:Jm1tn \9lfl11~tt'\ll':i n~e:Ju 
~ . 

1 u iJ 'i1 'i)-u u EI ~ 1 ~ n 11i n 1 1 f n 'l:J 1 1 1 fll1J 1 1111 u 1 11' 111 v 1 rr n 1 1 \91!! r~ f n 'l:J 1 ~ 11 1 v 11.1 1 1111 u ~ eJ . ~ ~ 

m1 fl11Jfl:IJ i 1 fl ~~'U e:Jf1'illm ~'U 1J'\Il1Jl'\ll'IJeJ~1Jflmm u~1Ef~vie:J~ mfttJfl11:1J-i1:1Jlimf~ 'illn~tl1v . . ~ 

,; ' ' 
ttr~~me:J1Jfli' 1 l um':ifl11lflm ~\9l1lt111911r~1 'Ut~e:J\911 11' mn u 1~\9l11Yimm~tr:IJ i\9lviJtil111mm~e:J . ~ 

~ ~ 3) I i 
rl\91'11':ieJ'lf~(;leJfll':ilf1\9lfl11~ll'\fl':if)ClfeJ'U\911~ '1 'illf) ':ifll1Jl'111l'U 

1. til1'11:1JltJ'IJe:J~m1fl11Jfl:IJ hmm'1111'U'lfU\91~ 2 • 
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" 
1 ~~ u h-1 fltnJn~ hwntthl1 mt1m1 i' mnfla m1 f11'1J flm ~~ uuwnn 1 util a~ ~1ht~1 11' a v1 u tnru eli' 

q "' "' 
I I j} I I 

Yirh11 u ~mlllll\911 ]1'\...! m1 i' mn c]f~1h ~~nu 'il1m ~~uu wnr~m ~tin'~ ri':JJYitm~~~~il~tila~u~~ 
I I j} j/ I 

t::!.<::i ' 0 ' Q.l c:! ~ 
(HbA1C) Ylllfl1~1f111 7.0 llf1./ ~fl. (American Diabetes Association-ADA, 2011) Yl~t..!l'WtJrt~ 

~ ~ <J} I l 
'111tJ'll'~rltJf111lf1~f111~llY11f195tJ'\...!~1~ "1 'UtJ~ ~1fll'IJ1'1111'\...! 

1911llllt..~1ufiu~rl1'11i' u l1flt'IJ1'1111t..! 'W.fl'. 2554 'lltJ~rlTu m1u11~ nu1~nu'l'Uill'Wu'l1 ~'ll'1~ (2554) 

11oi'uD~tl11'11mtlm1m'IJflll l1flt'IJ1'1111t..!~1llfl11lltoU ll~1~ t ~ tJ fl 1 1ll t '11lll ~ rl1 '11 i' u ~ 111 till~ rt~ 11tl 
q "' 

" ' ~~ij 1) mufi:JJt.Um1~mn1unci:JJ~U1tll'IJ1'1111t..!Nt'11tuYimm! tJtl1~tl~nmm1t~t..! hm1J1'1111t..! 
q q <u 'U u q 

I jJ 'j} I jl 

11it..~1t..~ 11inrm~uYJ1n~at..~l11 a hfl'i1llau nci:JJu~ a~1~1'~1lrumm1~u11911rt 1 wila~~1urt~l1111il' n 
q " 

I I 'j} I 'jJ I 

1'11Yiti1:JJ~t..! 2) m1JfllltoUm1~ 1unci:JJ~U1tll'IJ1'1111t..!Yinrm~1~~1Ju1~1rt 1util a~~1DtJtl ~1l1t1b1' ~mt1 
q q 'U 'U <u q 

~ 1:Un11fl'i1lJ ur~~3) m'IJfJm~~'IJ 1:Ut.u'm1~ n~ll~U1tll'IJ1'1111'\...!~ 1:Umm1t~~ur~\91um~ 1~ ~1l1t1~n 
hfl'l1rttJ~tilamh1'il m1~M11'il~lll'l1rt1 hfl'l1rttJ~tila~b1'lltJ~ hflrtllin hfll'l'IJ'I11a hfl1191 

\91111~ 1 

tl11'11lJ1tlf111 fiJ'IJfllJ • f111fiJ'IJfllJl'IJ1'11 11'\...! 
'J) . 'J) 1''J/ t'llm1~ll1f1 l'UlJ~1~ llt'llm1~ 

1. 1~~1Ju1~1rt 1wila~ 70- 110 90- < 130 1 'J)"" 
f)fllfltl~ 130 

'IJU!~tJ~tJ1'1111 (llf1./ ~fl.) (llf1./ ~fl.) (llf1./ ~fl.) 

" 
2. n~'IJU1\911rt 1 utila~ < 140 < 180 

'11~~tJ1'1111 2 i'1 1m (llf1./ ~fl.) (llf1./ ~fl.) 

" 3. 1 ~~'IJU1~1rt 1utila~b1'Hl'~ 
<u • 

< 180 

"' (llf1./ ~fl.) '11 [I~ tJ1 '1111 

4. HbA1C <6.5% <7.0% 7.0-8.0% 

" " ' m1m1Jflm~~'IJ11wnr~ 1 wila~ 1 t1'11oi'm:JJtl11'11mtl ~uavn1Ju'il:U'tl~1~ "1 Yin~m~a1~~1J 
q <u 

j/ I I I 

1111911rt 1 u 'i1~mt1'1JtJ~ ~1l1mm11 11u 11oi'un 1) u'il:U' mnt~1t..~'i1~mt1 fla ew{1:JJt..~Yil1 ~~ 1 u u~ mru Vi 11i 
"' 
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I ,jc- l ~ Q.l I ~ ... I .di ~I 
'ilcH1l'Htf!:;(!o1l:JJ-u\Wl;J 'l uCI~ 2) lJu'iltJflltJ'iHJml~mtJ rHJ mrn1'Vimn'VimtJlJ1~Ln'Vl9f~:urnllvHnJ 

''UU~fll{h/l eJl~1 \91 "hn'J'U ~~lJfll1 Vt1tJU[I~~~cl1:uu\91f1~l~tl'U n'll1\91 1U1 ~ ~11'U ~U\91f)~ 1~ u~ii VlCI~n 
'U 

" . . 
1~~ m1lm rrn~l~tl1~ ~~ hilibY\911 lll'V'll~'\Jn~u~mw nl'Vi 11 U[l~ a'U 9fi'l'W Vim :IJl~[I':IJbYl'Vi i'1JHtlJ'U 

'U ~ 'U 

" 
t1Jl'Vi 1l'U H'ihmt~CI:;fi'U 'il~b1'lm1 tlfi11J'fl:IJ1~~m1lmCI 1 utficm 1 11' 1111 m11mmtJnni'mn ~~ 

'U • • 

" . 
fl11 lJsllD:Um ~~ m1 WllCI 1 wfin~ fll1 f1JU1 ~ 'Yll'U tll'Vi 11 UCI ~f) 'll1\91 1 U 1 ~ ~ 11'Ul'~ CH lJ 'U slltl:UCI 1um1 

'U 'U . " 
ui' 1JU~ :UlW 8 'U9fi'J'U cJ1 ~n U\91f)~ l~tl'U 1u1 'UU~ [1~1J 'fl'fl[l u~ [l~lJ tl UCI~U~ [l~b1'tll'Uf111W 

'U • 

m1 f111Jfi:U hflt1Jl'Vi 1l'U'U nnu1m 1J 'U 1J'Vl1Jl'Vl'\JD~1J'flmm uti'1 c'J~I'1'D~ DlfttJml:U~1:U . . 
" . 

iim1 H 1 n H' ih t1 u Cl ~ H'~ u Cl cl1~ 1 u 1 ~ tJ~ u 1 f1'\J D ~ n u 'fl11J fl :u h flt1J l'Vi 11'U mu 1 '*111 m1 tJ i' 1J 
qj 'U 'U q, 

"" liJ ')) ' 0 "' ' 1 """' 'l ')) .J 'l ')) ::lt 
'V'ltl\91fn1:U l~Uf) f111fi11JfJ:UCJl1111 f111tltlf1fll[l~f11tl b1'1'Uf111'fl11JfJ:U t~t1Tiif111 t'M19f~CJlu t'Vil1J'Utll 

" < 
'll'U ~i' 1JU1~'Vl1'U'Vij Utll'll'U ~u ~ ~'Utl~tl1JCJlf111'\Jtl~~i.l 1tl 1~tJtll'll'U ~i' 1JU1~'Vll'Uu~tltlf1il'VlTI m~~'U 111' 

I j} 3J <1 3) j/ 

n m1'Vi~ ~v u 11i'l umn~ u r11 1 ,rn m1 1 '*n~ 1 fiCI'mn~ 'U'Vij t~ii q'Vln c'J1Jc'J~m1 [l'r uu l\911CI'il1f1'\J1J1'Um1 

) .::::!) d.:::!d & : ~ o .<:::.\ l.r) _J I 

f1~ t'fl'U ttl'il'U9fb1' (gluconeogenesis) rl~f111~~9f:U'\Jm'Ul\91lrll:UD11'flflll'U'U tU1~tJ~nm'Vi'U~ 'V'l1J11 

~U1tl ~l'U 1'U m flU~ l ~ :u 1 '*tll'll'U ~ i' 1JU 1 ~ 'Vll'U !lit~ VJ[I rd tl~u lf11'11J ci DW ~tl:U Cl'ill'V'l [I~, utr tltl 'l 
. . " 

uum~il ~ !li mm1t1b1'1' l~ur~~'Vi~~V'U9f~'U Dt~nm !~rYl tJ~'V'lD tlJ'Um\91 1 11' 1~~ m11\911Cib1' ~u'Um1Jfl :u 
<:lJ q 'U q 

tli ~~ triD~'I1~tJ~if' ~ltlJu\9]' D'l t~f 1JV'U9f~'U 'illf1fllti'UDm~w~:u~ 'l'il~b1'l:IJ11tl'fl11J'fl m~~ 1JJ1\911CI 
'U • 

" . 
111' n~1Jmti!uun~1~8n m1'fl11J'fl:u h'fl1~t~m1u ~vu9f~wilu 111m1 m1Jflm ~~m11\91lr~Viu 'V'l'Vlv 

• 'U • 

tfit~n 1'*-ff1Mi' 1JHU1t~~iiml:u~ltlJul?i' t~'l 1'*vu9f~urv7 t~m1~ 11'1;1\91 fit~ H'i.l1m1Jl'Vi11'U'll'u ~~ 1 Y1m1v 
'U CIJ 'U q 

H'i.l1m1Jl'Vi1l'U'\JW~;'Im':in tm~H'il1m1Jl'Vi11'U'll'U~~ 2 ~ tli\91D1Jb1''U D'lvi Df1 u i' mn ~ 1 t1 tilt~~ 
'U 'U 

" " 
Cl ~ 1 ~~1JU1\911CI 1 wfit~~ 'Vijt~ iisllt~ ~ 1n~ 1 u nu 1 '*t11CI~ n ~ 1JU1\911CI 1 u tfi t~~ 'll'u ~~~~ ! 'lfu nu 

't11'11'U'Utl'l t\91H~un~ (111nru, 1'Vlm uCI~CI':u'V'l'IIJ', 2549) t~cil'l hn\91l:Um':iui'1J'V'lq~nn:urr7t~m1J 11 :u 
1 'jflcJ'I! ilu ~ 'l-ff11'1 tl!~ ~i.l 1t11?i' D'lufi u~ m11~ nu 1 tJ 

n11 'Vl1J 'Vl1'U '11 u 1 <ij tltlVl'l ~ 1J u 'j ~ 11 1J '\J tl '11 u ~ c2ss1) ~ ~ tl [l''j u tl '~ r1 fi11:U r ~ ~v1n 11111 n1 'j 
• 'U 

m11fJ:u hfl 1 'U'l.Jflfl[l~ti!wm'Vi11'U'll'u~~ 2 1uu':i~t'Vlflt YltJ ~'~ ~~':i11J':i1:U'I1'U1<ijt~~l'U1'U ss trt~'~ 
" 191-:Ju~ll 'V'l.fl. 2540 - 2549 'V'l1Jii111m':im':ifi11Jfl:u h'flt1J1'Vi1l'U 2 ':iUU1J1J !~wi 1) 1umm:um':i 

• 'U 

'fl ti' 1 tJ 'fl i) 'In 'U fi tl 1i 'I b1'1 1 'I! [I'~ :u fi11:U 1'! ~ tl1 n 1J h 'fl! 1Jl 'Vi 11 'U u [I~ 111 un u~ \91'U~ tl nl'1' tl'l f11':ib1'1'1'1 
q 'U ~ 'U 

~\91-ff1ii f) 1 'U f)l'j i' 1JH~ 'll'tl1J\91 'U !tl'l 1 'U fll'j tJ i' 1Jl U~ti'U 'V'lq~f)'j'j :u u Cl:difi11:U~ tll clt~'l 1 'U fll'j ~U[I 
~ d I .<::::! 0 _Ji <1 dt dGJ 3) Q.l : ~ 

Vlrlfll':i1l'fl':il~'Vi'V'l1J1l:U'il1'U1'U 27 !':itl'lt'U 34 !':itl'l 'Vll'VIVlCib1'1:1Jl':itlCI~':i~~1J'Ul\911CI1WCitl~ UCI~ 
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1~~uJ'wlln!l!~I'Jff~'ff:IJ~lf11~~~~~~H~fl~ll~~ (HbA1C) iJ~nllU 11l~fl~lw 15 l~fl~lMYln 
fll'IJ'fi:U hfl 1~1'J1~'1llfl~'lfumnmi'J un~iJ~lUlU 3l~fl~1u 9 l~fl~h1'Ylnfll'IJfi:U hfl1~u1~'1llm~~u • • 

0 ,; ll)!li I ,; 1 0 W ,; 9!li 9!li !li 
m~'Vlll'Q'Yil~l1fl~ ~~llfl nn~unl1fl~ fl'll'U'Ul'IJ~ m1~Unl1fl~m1 ~'ll'tll m1 niflll:U'J un~m1 

"' "' "' 
' " 1l~m1tl'IJfllfll'Jl~'IJlht1 Ylnfll'Jllfi11~11''YIU';iliJm1ftmn~lUlU 10 lU 14 l~fl~ 'ffl:IJ11tln~1~~'1J'Wl~ln 

.::!f .:::!o dt ~ : d d ~ cl ~ 
lU!nfJ~ :IJ'\llUlU 6 lw lll1fl~ ffl:IJl'Jtln~1~~'1JUl~ln!Untlff~ff:IJ'Vllfll~~~~:IJ~lnfJ~ll~~ (HbA1C) 

'lllfl Ylnfl11 ff1 Ufl~flflll:U f 101'1u m1 mufl :u 11 fll'IJTM llU l'l~ncillfflm1 trw 1mu1 ~ unl'll '* 
q qJ q q 

l U fll'J ffU 'IJ'ffU U 1]'~ fl11 ~Ulfl~thrd' 'IJ ~ihm 'Ul'Vi llU ~~'*flU CJfilU 1 ~ tlfl11 'fff 1~!11 ~'II~ l 'II l M ~ihu 
q QJ 'U <:u qJ 

" " ' lfl~flll:ufutl~ 'll'DUI'i fl'ff'lJ fll'YI~U!fl~ 'l'l~il Uflmm #I fl~ JJflll:ul'i miJ fl~ 1 u m1 ~ ~~ l:IJ~llnl01'1u m1 . . "' 

1 '*flu~ilu m1fuU1~'VllU mm1 lln~m11l~m1 numm1l~uihu 

3. ffmum1Wfl11fll'IJfi:U hfll'IJl'VillU'Il'U~~ 2 • 

11lufli1 iJ fl'ff'Yi fftmJ u u n ~ t11ll m1u 'Vi ~nu1 ~ nu 'ff'lJfll'Yillr-i ~'ll'l~, 2555) 'YI'IJ -:iliJ ~ihm 'Ul'Vi 11u . "' 
..::::! j} .d.:::! QJ : d d ~ cl ~ ~ I d' cl ~ 

l'Yiti~'Jfltln~ 34.6 'Vlm~~'IJUlmnmntJ'ff~'ff:IJ'Yllfll~~~~:IJ~lnfl~ll~~ (HbAlC) ~lflll 7 !UfJ1lCJfU~ 
' " 11 '1111 m ff1 :u Yi iJ fill :u a':u~ u £ n u flU fll u fl :u 1 ~ 1'1 m.J1~ ln 1 u 1 ~ fJ ~ 'lJ fl ~ ~il ltll u 1'11 11 u mh~ iJ . "' 

ll t1 tllrl1!J'Vl N 'ffo~ 1101' uri m1 fll'IJfJ :u m 'Vi 11 m1 fJ fJ nn1~ ~ m t1 u n ~ m1 1 '*til 1 ~ tJ'YI q ~ m 1 :u m1 

" fll'IJflm~~m.h~ln 1 Ul~tl~'lJfl~~illm'IJl'VillU~ 1u fl11fll'IJfi:Ufll'Vi11 101'1u m1 flflflfll~~mu 101'1u . "' . 
Q..o' o Ql ,Q, .::::::t. ..:::::.. ~C). ~ ,dl ..::::! tf I 

UI'J'fflfi1!J'V1N'ff!:l~ (p < 0.05) ('J.,j'Vl~l, l'\l~1lln~~nfll, 2551) f11H!'fl£Jl'lJfJ~lfl~1tl (2549) 'YI'IJll 

'lllflffmum1w fl11fll'IJfi:U 11fll'l~ncill'li'l~#lu vDmY~Yln~flfl11lfl~flll~ll'V11 fl~Du 'lllfl • 
1'J fll 'IJ 1 'Vi llU \9i N "1 ~ ~ iJ flll:IJ ~ 11rJ U ~ '4 fl mm 'ffl1i 1 HU ty'lJ #J fJ ~ l vi :1J f111 ffU 'IJ 'fft;j U l M ~iJ l t1 

l'Ul'Vi 11u mm1 t~Uf u'l'lfl'ufl~ un~iJm11l~m1 ~Ultl~~t~n#l D~u n~l 'Vi m~'ff:u '1:!.iil'll~lilu 101' 1u m1 
"' 

' " fuU1~mumm1 101'1u fll'Jflflflfll~~mu 1l:U~~nu 1 '*til rViDmuflm~~m1l~ln 1 U!~fl~ 1 t1'1101' • 
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Q ~ cl d1 d 9) 9} a' G) Q.l I .J ~ 
D 'U CJf'('l 'U (insulin) d:J 'U eHl 'i lJ 'U 'Yl bl''i N '\!1 f1l 'U 1911l CJf'('l '('! (~-cell) 1 'U 191 'UtHJ 'U CJf ,;J '\l:;; 11 fl 11 '('! ,;J 

" '" ':J} ;JJ I 'j} I 

0 f)fllJllJlfl11 ~au a CJ~'U n'U 'i :;;~m111911'('11 'U l ~a l'llll ~'U ~ 1-ff ,;j-ff'UJUJ1tu m ::::vl'U 11 ~a fJ'UfJ,;Jfll'i11 ~,;) 
u u q 

" " uu11:JJ'UB'UCJf~'U l1,;Ju1'U1NmCJiJB'UCJf~'U 2 H'U'U ~a 1) B'UCJf~'U11~,;Jn'Ua1111'i (prandial insulin) 
'" '" '" 

naB'U CJf~'U~11~,;Jaanml~'U ~1'U1'UmnmCJ1 'Wnm 11-i~'WlYinatJi'm.h::::m'Wm11 n '\l'Uf),;J 1s - 30 
'" " ' ' 

'U 1ll11~,;Ji'mh::::'Yl1'Umm'i lm:::: 2) B'UCJf~'U'W'U~1'U (basal insulin) ~a B'UCJf~'Ull11~,;Jaanmm:JJ1tuU aCJ 
'" "' '" 

':J) I 'j} I 

1 'U'i::::11l1,;)lJ amm'iU'('l:;;'li1,;)lJ'('llfl'('ll,;j~ 'U9f ,;Jij N'('lflJ'UfllJfll'i{fr uu 11911'('1'\J1fl~ 'U B 'UCJf~ 'U '\!::::11~ ,;JaafllJlfl 
q '" 

H~,;Ji''U1h::::'Yl1'Umm'l iJt1U1~ ~,;jd' I)ri,;Jm1:JJm'lln'Ubl'::::bl':JJfl'('l1mY~~'Uu'('l:;;n~1:JJltfa1'UnJln'('l1m'\l'U 
'" '" " ' " U.:JfJ,;Jfll'irtmCJ'Ulfl'('l1fll'\l'UlUl~'Ufl'('l1flb1' U'('l::::fJ'UfJ,;)fll)bl'1'1,;)fl'('l1flb1''\l1fl1U'l~'U 2) m::::vl'Ufll'i 

'" '" q 

w <>'II) Q/ 1 3) cl II) Q/ II) 3J.d Jf .,.; ""1 
f1',;Jlfl'i1::::t1 1'\JlJ'U I'ICJfl'i::::19J'Ufll'ilfl'Ubl'::::bl'lJal'Hl'iU'i::::lfl'Yl 1'\JlJ'U !1'Yll'Uamaa::::l'l 'Vlbl' (adipose tissue) 

3) Q/ "'1 "" 1 clt Q/ .,.; 3) ""1 3) ' "' Q/ ;; 3) m::::I'I'Ufll'ibl',;Jlfl'i1::::t1 U'ii91'U I'ICJl'U'UI'I1lfl'('la'UCJ1CJfl'il'la:::::JJ W'\J1bJ'lCJf'('l'('l H'('l::::CJ'lJCJ,;Jfll'ibl'mCJ 
q '" 

' " l U 'i ~ 'U U'('l:;;4) -ff ,;JlbJ'1lJfll'i l U~ CJ'U fl'i I'll '\J lJ'U l ud:J'U l '\J lJ 'U U '('!:;; fJ'U fJ,;Jfll'i bl'mCJ l 'UlJ 'U fll'i '\J 11'1 

' " 
o'U CJf~ 'U '1'111 11 n '('11 fl bY'\l1na m11 11-1 mm1 m n'U bY:::: bYlJ Yi ~ 'U1m utn'('l1fll'\l'U 11oi' '1'111 111:::: ~ ml 11911'('1 

'" '" '" " ' " 1 w~al'lbY,;) 'U an'\l1nl'i fll'i'U11'1B'UCJf~'Ul11111' ~unl'lm::::'U1'Ufll'ilU~CJ'UuiJ,;J 1 fl'('l1 fll '\l'U 1 ul~'W1111'11'('1 
'" '" 

" f1~ 1flb1' (glycogenolysis) U'('l:;;m::::'U1'Ufl'i::::~'Ufll'lb1'1'1,;JU119ll'('lfl~ 1flb1' (gluconeogenesis) '1'11111' 

1::::~'UJ1\911'('11W~al'lb1' ,;J lnl'lfll'ibl'mCJ 1u'l~'U~~'Ulm::::fl~1lJltf a U'('l:;;lnl'lfll'ibl'mCJl'\JlJWvlat'J 1m1.ffl~'U 
'" 

t'I~,;J,;J1'U fll'ibl'mCJl111 Mlnl'lb1'1'lfl11'1'U lrlaiJmm111M~1,;JfllCJilfl11::::fl'il'l '\l1flfl11'1'U (ketoacidosis) 

'\l1fl'VW1TI bl'fll'V'I'\Ja,;J hfll'U1t111'U'IfiJ 1'1~ 2 ~lnl'l '\l1flfl11:::: fll'ill1,;)1'U 'U a,;Jl 'Uvl 1lCJf'('ltf (~-cell) 1 'U ~ 'U 

' " " ria'UiJfl11lJ'Ufl'V'I~a,;J vh 1 Milfll'i'fi~,;JB'UCJf~'UU aCJfll1Ufl~ 'i::::~'UU11911rltW~ai'I~,;Jbl',;J~'U ~,;jilfll'i 
'" '" 

~ .:JiJ 1 a n1 bl'lnl'lu ~n1 CJ1JJ iJ vi 1'U 'Yl1'U ~ aB'U ~~'U l cia,;) '\!1 nil 1 fl'i,;) bY1' 1,;)'Yl1,;)~1l flil ~lll91 n~ 1,;) 1 u '\l1fl 

' ' " o 'U CJf~'U :JJ 'U 11 v 1'Wil '\l'\l D'UB'UCJf~'Ull 1'*ri1'U 111ui l~'U ew{1:JJ'Ull -ff ,;Jlm1::::M ~ 'U'\llfl'\J'U1'Ufll'l1 rn~ 'U'Ii m'i:JJ 
'U q q 'U u q 

(bioengineering) 11'1CJ'\l:::: a~ 1'U~ U'\Ja,;JN~ n1 U'i~ 'U 1 'Ubl'l'irl::::mv l~ 'Ubl'l'iU'i::::flamj$ ,;J"*a'U~ iJ 1:JJlrlfJrl 

' C/ '} 3) cl Q/ II) Ill) 3) .d o II) 3)1 : I ') 0 II) 3) I 

h1ru '\J,;) l'lflU'UCJl'i'UU'i::::'Yll'U 1:JJ ll'll'Ua,;J'\J1fl11fl'Yl1mv 11'1 I'ICJ'U1CJav l'Ufl'i::::l'V'I1::::mm'i ur1::::m 1bl'na'U 
u '" 



17 

" "l ')) ' "" "'"' 0 li] ')) ')) ')) "l ')) ~ 9 ')) ~ "' 
1l~~~GJflJt'lJ1t!fn~l!t1lfltl~ 'Utlml1fl'UU\l\Jfl'l'l1t11U l~WJUfl11ll1tl'U 1l\l\9ltl\ltf11J !'U~!U'U ('tYlJVl\lfl, 2551) 

" 
1h ~-ff'l'lTillli"l'lJtl\lUl~ ~ ~'U GJfi'J'U 'tYllJl'J flfi11JfllJ 1tl~fll1UTfi~'J ~~ m.J 1\9llt1'll'11 ~t~~ 1 ~Ut1'llJ1'J flt1~ " . 

" 'J~~1J HbA1C 1tl.ftJUt1~ 1.5-3.5 l'U'lJW~Ul~~'J~~mh1911~'lfU~t~~~~1tl1h~mwftJu~~ 0.5-2.0 

c~hwm1u11~mh~nu 'i!'llll1Vll!M\l'lf1~, 2554) ~u ~ilu tr1llTmm..i\l'lfU~ 1tlmm~u~nmm"J tJtJfl 

d w d a. dcl ..;. d .d .:::! .d 

t)'l'l'Ii ~\l'U 1) 'lf'U~tltlflt)'l'l'Iil'J1 nmt"JlJtJtJflt)'Vl'Ii 15-30 'U1'Vl nmtJtJflt)'l'llit!"l'i!~ 30-90 'U1'Vl Ht1 
<{ I ,/ 'J} I d' <{ 

m'Jtltlflt)'l'lTimu 4-6 i1 1ll\l 2) 'lfU~tltlflt)'VlTiau nmt~lltltlflt)'VlTI 30-60 u1Vi nmtJtJflt)'l'lTI 
I ,/ I <{ I 

t!"l'i!~ 2-3 i1 1ll\l H~fll'JtJtJflt)'VlTI'Ul'U 4-6 i1 1ll\l 3) 'lfU~tltlflt)'VlTI111unm\l nmt~lltltlfl 
If' I If' I <{ I 

t)'l'lTI 2-4 i1 1ll\l nmtJtlflt)'l'lTit!"l'i!~ 6-12 i1 1m H~fll'Jtltlflt)'l'lTI'U1'U 14-20 i1 1ll\l 4) 'lfU~tltlfl 
<f I ,/ I <{ I r/ I 

t)'l'lTI'Ul'U nmt~lJtJtlflt)'l'lTI 2-4 i1 1ll\l tJtlflt)'l'lTifl\lVi H~fll'Jtltlflt)'l'lTI'Ul'U 24 i1 1ll\ll!~~ 5) 'lfU~ 
,/ ,f 'j} ,/ I r/ 

tJtJf1t)'l'l 1j HtrlJ'lfU ~ tJtJf1t)'l'lTiawt~~ tJtJflt)'l'lTI 111u nm\l nmt~ lJ 30-60 mVi H~m"J tJtJflt)'l'lTI'Ul'U 

14-18 GJi'1 1ll\l (J'J1flW, 1'1'1U1 u~~'tYlJVl\lrJ, 2549) ~u9fi'l'Ul~'UU1B'U\9l'J1U ~\lvttJ\lUf111lJ'J~JJ~'J~l\ll'U 
" 

9 ')) '))}I ')) "' 9 9 ')) ?1 "' "~ "'"' ')) d o "' 'l 
f11) l'lf '111f1Hu1U'lJ1~f111ll1U~~'\'lf11l~ !'Uf11'J l'lftll1llu'Utl'U\9l'J1Ufl\l'Jf1\91 fl11~U'l'l'Jf19ftl'U'l'lt1'lfltu 'U 

" " " 'J} I I I 

fll'J 'l 'lf'~u GJfi'Ju fi'Dm1~U1\911~ 'l w{lo~~h clf\ll~um1~u m~u ~hrl'tuViflnmlJ~119l~U1U!1Jl'l1 11u 
~ Q u q ~ .. 

tr11'11\91 irmn~1l1flf11'J 1tlfu~u9fi'lummf1u 111 1u11"J~'l'l1'Um'I1TrW om flu 111 N~nm 'lf1\l"J~'I111\lijo . " 

~'U GJfi'J'U l!~ ~~'lfU ~UfiW t1'll1J~'l'll\llfl a'lf1'1'1U1~U\91 fl~ 1\l fl'U i 'U flU 1J ~'11 n ~'U GJfi'J'U l~D 
" . " 

jl 'j) 'J} 'j) 

muflm ~~m1 wn ~ 'l u t{lo~ l'l\lu 11~ mw m1 1 'lf'~u ovilu ~iJ1mt~~~11u u ~~fl11lltrlJ~ m ~w.i1\l 
q q,J <U q .. 

Vlq~m 1 1Jtl1u 1fl'lf'W 1m1 ~~~~m1 aanrh~\lfllU'lltJ\l ~il1u 1 1lll'l\lm'J 1nnn 'l 'lf'~u ~ilu au1\liJ 

111~-ff'l'lTiflli"l nri11fi'a ~il1uvta\l 'l ~~u GJfilu DV1\l~at~ a\ltr~1ltrlJa iJl'ln11 ~m1~ ~~u GJfi'Ju nn 
" " " 

~ "' "' 9 ')) -I <>'9 "' ' ')) ,J ~ "' liJ '))<01 "' "' -I "'d ' 
!f11JD'U9ft1'UU'fl~f11'J 1 'lfDum w 1 'Ufll'Ju ~DU1\lflfl\91D\l 9f\lu1l1l1J'U l~llfll'JH'fl\911tr~aumw 'l'l'lf1U 

<U 'I qj q q q .. ' 

hf ~iJ 1U i ~u11 t}~ 1U l!'fl~ t1'~~1fllJ1fl~'U clf\l1J 1l1JU~\lflri 11~ 1'U iJ H'fl~ a!J'J ~-ff'l'lTI flli"l i 'U fll'J1J~ '1111 
" 

.. 
1J 1l'il'!J'uiJ l'l'lfl1 u 1r~~ti'nHU' 1 'lumm~ '111'J~'W9fi'lu uam1nm"J~ ~1'11'1 ivrN1m! \lt~uflf \l . " 

' .. 
m11V\lu1n m1 1 ti' maV1\l~mii a\lt.fi' 1 'lvtiuN1m! \l m'ivi'W'l'l1\l'J ~1J1J'l'll\ll~ umu 'l 'il rl111 f um1 f n111 

1 u 111 ~l'l'lft'1 '1'1 mhu 'l 11tljt~u m1u~m"J tl1u1n m1 ~ ~ 1'11'1 'lvtN111tT \l 'il1n1Jty111tl 1u m1 uallf u'lla\l 

f~iJ1u'lum11'f1111 hflt1J1'1111'Utl1u1Tim"J~~D'WGJfiluv\liJU'au nri11fi'a 1 'lu 3 'lltl\l~U1U!1Jl'I111'U 
" " " 
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~ Q ~n'l 
~::;l~CJ'l1'Hl'l1~~U~CJ1'1Jti·H;ju'JCJ (Lakin et. al, 2008; Peyrot, Richard, David & Luther, 2010; Wong 

et al., 2011) 1 uti~~DU~~ 1~iJfl11~~UltiUfl':itlr'!f'JCJQ~CJ1 Ulflfl1Q~CJ1l~Ull~Ulfl11~thm lt 
q q 

" ul'lum::;ut~nQ ~CJll~m~ lJiJ'IJm~t~nm::;'tl~i' ~vh 111' fl11Q ~m~lCJ~u (ffmNft, 2549) ~lflfl11'1'1Ul'l'JU 
I d. I G)3J ... J d. I 0 ' ,:::! G) 

tiCJl~lJ 1::;uu (systematic review) VIU '11 fl11 1 '11u lflfll~ ::;}Jfl 'Jl:IJ!l:IJ U CJllJlflfl'Jl m::; 1J tl flU~ CJ1 1 u 

'IJUl~CJl~~lflll 5 ~U\91 (Luijf & DeVries, 2010) uJ!1wmm1i'mn~::;hiiJfl'JllJ!l\91fl~l~tlU !!~ 

N'll 'JCJ'Wt~ 1 ~ m1 1 offu 1nmQ ~CJ1mnn11 1 d t~~ ~ lfl'Jhmvil.Jflwm'W;1191 N'1l1CJ u ~::; ffl:IJ 11 tl'Wfl~ ~1'1 1 
"' q "' 

1u1'11U:IJ11'11u1~ff::;~'Jfl (ff:IJVI~ft, 2549; Luijf & DeVries, 2010) 

2. fl11Ui'U'IJU1~DU"lfi)u 
"' 

~1Ufl11U~'l111DU"lfi)u lU1::;CJ::;t~lJQ~ !!VIl'lcJ~::;iJm1~~1911lJN1J'JCJtJ£h~1m1'~~ l~CJ 
"' "' . " 

~::;l~:IJDU"lfi)u1u'IJU1~ 0.6 CJU~/fl.fl.Jlh! mwN1J'JCJlJ1U':ll~vW:IJ Nll'JCJff~tll(J 'l11t~1::;~uil11911~ 
'U 'U 'U 'U 'U 'U 'l 

31 & 9 3/d 
UK, 2002 tll~\911:1J Reed, Lawrence, Ashton, Higgs & Hollinghurst, 2003) 1::;'1Jfl~fl11 !'11U~ 

ih.J "!fi)u ~ iJ U1::;-ffl'l~m'W ~ti~Q ~ 1uu~mWflfl~ti~\911:1Jl!NUfl11f mn 'IJUl~l~lJmm::;fflJ 1nm1tnu 
"' "' 

" " 0 W "}fi)h!tlfl~ tl~ !!~::; ~ lh! 'JUflf ~'1Jtl~fl11 ltl~lJCJfl!'l1:1Jl::;fflJ ~lflfl11'1'11Jl'l'JU ~lh!l ~ CJtJriNlJ1 ::;uu 
"' "' 

1 ~d. ...:k\l)'j)~ ~ 
1 svstemetic review) ~CJlltiU!Utlffll'lW !l~::;'Jm~CJ:IJ (Annersten & Willman, 2005) "lf~ !~'Jlf111::;'!1 

nw1~CJ 38 m1f1mn 1~CJ'I'lU'I'l1Utl'lfluflm1Q~CJll~thm!~'IJt~~N'111mm'l111U t~t:Jil11'll1t1u 
"' 

'll'i fr~ u 1 ftflCJfllVI N1J'JCJl1i' ffllJ11tlQ ~DU"lfi) W 1~ t1 fl'Uh!l~tm::; 1JJ iJ m'J::;!ll'l1fl"*tlu VI1Jllllfl'l:J::;fl11 
"' "' "' 

~ fiDU"lfi)u'Ut~~N'111m1J1'11'11UiJ 1::;~ u~1l ~mu Vll::; m1 tiltJfl'IJUl~l ~ lJ 111m m::; ffwl'uu~ mw 1 'IJJJ u 
"' "' . " 

'. A~hrru~ Uflmm ~~~ tl~ff'!1uffuuN'11'1CJmh~fflJllfflJtl 1 UflUQ~CJlt~ch~tlfl~tl~ ~~iJ 
q q 'U 'U . 

0 ' d...::::! 
3.1 \911ll'l1U~l'l'Q~CJ1 

fl11 Q ~CJlll~ ~::;All! '11 tl ~iJN~~tlfl11 ~~qflJCJlll~fl~ l~tlh! All! '11 tl ~~lJfl11 ~ ~qf}J 1~~ 
"' "' 

" 
::- ~f1nt~u~nw'l1U1Yltl~ 1tl~~~m fit~ 'l1Ul'Ul"thuuu u~::;u'Uu \911:1J~l~u wt~mlfltJU1::;-ffl'l~.fl1VI 

--- 'i ~ f1qf:IJ'IJ e:J~CJl~::;u\91 n~ 1~tl'u \911:1JU ~ ~ CJ~l~ '1 ~~ U~CJuuu~~e:l\91 1 1m1 111 m1CJu '11 e:J~tilt~~ r-hu 



19 

~1'11 tT -mr~~ 1 '1J ~ u 1'1fu fn'J ff'lJ'lJ '11~ 'l11i 1-1' f1T) 1 '11 m1vu '1Jtl'l !ilB~rl ~ rl'l tYJ'U tl 'il ~ v~ 1 ~:JJfn'J 
'U q 

I I 'j/ j} 

1 '11ri!1V'W'1Je:l'l!ile:l~ 1~un e:lW '11 fllJ~l'lfnVll!'W:JJ~'U fn'Je:le:lf1fll~'lf11V '111TW 1 f11'Jmm11~e:l'U!!rl~ 
q 'U 

~ d ~ .J 0 'J) ~ ~ Q, ~ .% 
f11'J'U 1~'1Je:l'l'lJ'J !JW 'Vl'il~'Q ~ (Goldie, 2008; McCulloch, 20 10) '11'l'Vlli '11f11'J~~'l1:1Je:l'U'l1ri'U!'W:JJ'1J'U 

'U 'U 

,; . ,; 

ur~~m'ilri 'l Hr~i 1-1' m1~t-hmr~\il1 \PI 'lU 'U 'lJ~ nw m! 1Vltl'l ~'11'11 m~ rim f'lJm'Ji! ~mri tl'U mm1 ri1u 

f11'JQ~'lJ~nwvl'u'1J1!'11:JJl~ft1'11f'lJm'Ji!~vlntl'U'Utl'U rrlBiM' m~~clf:JJtl~W~l "1 (McCulloch, 2010) 
"' 

'j/ I I 'j/ 'j) I 

uBmlnuvl'B'l!u~vu \il1u'11 u'll1ii ~ 1 um1ii ~flf '~~B1urn1ii ~l'il'l'illn'il~!~:JJ 1 i'h rwm~B'lnu 
q 

Q.l & .ci ~ cl .ci 

3.2 'j ~~'lJf111:JJrlf)'1Je:l'lf11'J'Q ~ !!rl~f)l'j !rle:lf)'lJ'U 1~! '1J :Jj'Q ~Ell 

nn ii ~ 5u ~~u 1 ~ IP!'lJ il'i'~h'H tT '~ 1 ~Bi 1-1' '11 r~ tl~! ilB ~ ~ BVfiBv "1 ~ ~clf:JJ v11 ~1~ 
~ 'J) .ci 'J) ~ 'J) J 0 'J) Q.l 'J) 1 ~ cl ~ 1.1] 

f1'J ~!! ff! rl e:l ~ fll'Q ~!'1J l'lf'U f1rll:JJ! 'U e:l (intramuscular) 'il ~'Vlli'H 'J ~~'lJV1!'1Jlfff1'J ~~~ fflrle:l~! 'J 1!f1'U ! U 
"' 

o 'J}d I 13) .ci ~ ~ lJ} ~ Q.l ~ -=:t.. cv 

!!ri~'Vlli'111'il'lJ:JJlf1f1J1 (Goldie, 2008; McCulloch, 2010) !!\91fll'Q~\91'U!f1'U !Ufle:l'J~~'lJ'lf'UH1'11'U'l 

(intradermal) 'il~llliM!n~mn~mmfiB'l'lJ~ nw~ii ~ ur~~m'J~~clf:JJ'il~~lw.h 1~v~ 1 1u'1J'Ul~f111:JJV11 
cl <V i;J} "" i;J}cl I ;J}i l.d:;J i;J} 

'1Je:l'l!'1J:JJ:JJf1 'lf'lJ'Ul~ 8 :JJ.:JJ. f1'JWHe:l:JJe:ll'il 'lf!'1J:JJ'1J'U1~ 6 :JJ.:JJ. ff1'UH '11UJ'Vle:l1'U:JJ1f1e:ll'il 'lf'lJ'Ul~ 12 :JJ.:JJ. 
'U u 

'iJ1nm1 'Vl'lJ'Vl1'U !Bnffl'J 'Vll'li'lflm'J 'W'lJ':hv'lii f111:JJ ~~'Wm~ 1 u m1 ii ~il u '11~ u '1J B '~ 
'U 

,; . 
N1hv 1~vi'U\91tl'Untl'UQ~V1Nlhvv'l'1Jl~f11'j\91'J1'ilffe:l'lJi11V!!ff~'l~e:lV11'U nm Vl'Vi:JJ~e:llV~l'l 
'U 'U q 

'1J1~ 1li~l'l:0e:l ntl'U Q ~ Vl'Vlf)flf'l ~'l~f)'W'lJUtu'I111Pl''l nrin 1 'U 'j lV~Q ~ Vl:JJl! ~'U!Jrll'Ul'U ff1'UUUJ'I11 
q u u . . ,; 

D'U ""]1~uri f)l'jfl~'l'1J1~Vl'lfU~~'U '111BU1f)f11Q~tl'U~~'U 1li!VltN'We:lllV1Hff:JJ!~'U!Ue:l!~V1fl'U ntl'U 

~~m'illf1'1J1~ ur~~m'J1lifl'l'~!~:JJH 10 i'Wll1nBu~'~~~:JJtltln ~~e:liie:l'lnuilu'l1~u1'11r~\911:1Jtltlnm'W~e:l:JJ 
'U 'U . ,; . 
!~:JJ !!rl~f11'J'U1~~1'11U'l'lJ~!JWllQ~ '1'1'1 ""]llm'Ji~ril~f1~!'lJ1 "1 (Reed, Lawrence, Ashton, Higgs & 

,; . ,; 

~'U !lri~V'l'W'lJ':hiJm'J~ty!i1vm'1JW~!U~V'U!~:JJ !!ri~!\91~V:JJV1~e:lflf'lu'J~:JJ1W 2 ~U\91 (Goldie, 2008) 

')) "" & .J ~ dt "" .d 0 ~I .d I 1 ;;J ;;J -'1 :;11 ;;J "" 
~ l'U 'J~'lJ'lJf11'J 'lJ'U 'Vlf1'1J 'U 1~Vl'l1'l!'lJ'U!fl'J e:l'l:JJ e:l'Vl 'ill!lJ'U 'V1 'il~'lf1V '11 HlJ1V!!rl~ H '11 f11'J'J f1'l:llffl:JJ1Hl 

'U 'U 

,; 

u~i1m1f f1'l:l119i' 1Vtl'U '11~'U 'il~ii U'J ~ff'VlTifll'W iu m1 m'lJfl m~\Plm11\911rli 'W!il tl~ ur~~ 
'U q 

.A ~ Q.l 3)1 ~ll)l <l.l: 3) Q.l: 
! uu 'V11\I!rltlf1 1 'U m1 1 f1'l:l1H1J1m 'lJ1'1111'U '11'1 1:JJ ffl:JJl'J tlf11'lJfl m ~~ 'lJ'U 1\911ri~1VV1ri~'J ~~ 'lJ'U 1\911rl 

'U q 

,; 

'liu~f'lJU'J~'Vll'U 1~ u~N1J1m'lJ1'1111'U Bf1~1'U1'U:JJlf1V'l1livB:JJf'lJm'Jf f1'l:l1~1Vtl'U'l1~'U 'Utlf1'illf1U 
'U 'U 
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" ' " "'o')91c. 91 1 o 9 "'! o"l 1 
(Wong et al., 2011) 'il-:J'Vl1t'rHfl~fl11~U'Vl':ifl'1HJh! mHU'V'l1~fl11~h!1\911[1th!tmm\911'1Jh! ( 'lffl, 2553; 

ff~m, 2552; Sarker, 2010) ~-:J'iJ~d-:JN[I~clih~iY'Vl~fll'V'l1h!fll1fiJ1Jfi:IJ hflt1J1l111h!~tll'll 'il1flfl11 
q 

f I I f 3} 

'Vl1J'Vl1h!11 1 W fi~Yitflfl'J~tl-:J '1;11:1J11 tlff1 'llt~':ll1J 'iJ ;ij' vYitflV1~tJ-:Jn1J1JUm 1fl11 1 ~iJh! CJf~h! U h! !0~ 
q u " 

" 'il1nmlf1Jjfl11U[I~~1hv fl-:J11V[I~tov~~t1L'llu 
"' "' 

..::2 cv lf]3J! 'j/ I Q.l Q.l cl lf1:i/ <J} 0 

Davis & Renda, 2006; Polonsky, 2007) '1f-:Jh!1J l~11'lf1flJ1!1flltlh!!l1:1Jl~ff:IJ ~-:J'iJ;i;!tih! l~'il1fl'Utlflll1h!~ 

'UtJ-:Jff:IJlfi:IJ 1 1flt1J1l111wtli -:J'll1~t'Vlfl'ffl11' 'iitl!:IJj m ~-:J 1~n1'Y!u~uu1'Vl1-:Jfl11 1 mn~1hmml111h! 
~ "' 

r r 'j} I 'j} 

'lfu ~Yi 2 1 ~v1 ~ilh!'1f~h!~1mflw ~mh-:J 1~t1~1-:Jl1U-:Jfl-:J~t11'lliJ 1~ur) ti'im~fl'uuwn~ 1utiitJ~tnu 
"' 

Q..l : d d ~ cl .::!! .e. d'cl rl ~ 
250 :!Jfl. I~~- 1~~1Jh!l\9ll~!U~Vff~ff:IJ'Vl!fl1~\9lm:IJ~!~tl~U~-:J (HbA1C) !flh! 10 t'lltl1!'1fh!\9ll11tl 

" 1~1'lt11Jffh!t1-:J~ t1m1 1 ~m~~1~fl'uw 1\911~'lfil ~11J'll1~'Vl1h! 
rJ ..:::::::. <l.l.<:::::. 0 'j) J 3/ 'j)..:::::::. Q.l I r/ Q.l 

'il1fl'll1 ~ ff1Jfl11 W iJ{j1J\91-:J1h! U~;i;fl11 '1;111 1'il'IJ tl~ m1Jtl-:J\9lh! 'IJ tl-:J rj1'il V 'V'l1J 11U 'V'l'VlV:IJfl 

~~:IJ 1 M'ilu CJf~u ~1 fftl~fl~tJ-:Jn1J~tl:IJ~~ 1~ 'il1nm1 'Vl1J'Vl1h!11 1w m1 :1Jfl-:Jfl~11~1-:JI'i'u 1 ~v'V'l1J11 
"' "' r 'J/ 3) I I 

~1hvYi:ih;;;fl'm'hl'l1~ 1utiiDmnu 250 :IJfl./ ~~- l1~tJ1~fl'uw 1\911~m~vff~ff:IJYitm~~~~~~~iitJ~u~-:J 
"' 
(HbAlC) tnu 10 t'lltJ1t~m1 on~1h!1h!mn~ir-:Jfi-:J 1~1'1Jm11'mn~1vmt~~~~1~fl'ml11'l1~ 1u 

" " ' tiitJ~ l'l-:Ju m'ili111'il ;ijv~1u ~1hv'i1:1J~1V~-:Jif-:J 1~ff1:1Jl1 mj:IJfl11 1 ~ilu CJf~h! 1~ ri1u ~1u m1 1J j m1 
"' "' 

ilu ~~u 'V'l1Jl1U'V'l'VlVlJfl!~:IJ 1 u 'Uh! 1~~ 1 'l u~;;; 1~1 ~v;;;nmu 1h! 1 u nn 'll1'1Jtvim1 u 1~ v11 M' 
'J) 'j} j/ I I 'j/ I 

t t1 m~ ff:1Ji11J1 ~fl'uw 1\911~ 1 wiit1~ l'l-:Juru tJ-:J 'il1fl~thv 1~:i1tfl~ tJ-:J\911 1'iJ1'~1 ~f11Jt.J 1\911~~1V\9lh!W-:JYi 
"' 

" ' 
w 1\911~ 1utiitJ~~1L~ ri1u1lrum~1uffmu 1J1'm1 'V'l1Jl11Jl-:Jffmu1J1 m1 1~iJilu'1f~h! 1~ t1~t11J1-:J 

u "' 

HM -:JiJi!uCJf~u 1 ~u~ ~1n~'lfil~ u~~1JNu 11 -:J 1~iJ'll1nmrl1l11'1J{'i~ilu'1f~h!~'il~trlu 'Vll-:JtiiDn 1 M'ml 
"' "' " " 

Nff -:JtllV u tlfl'il1flU iJ-:J'IJ1~fl11 ffu 1Jffh! u D'llm ru1 u fl11 \911 1'iJ1'~1 ;;;fl1JU1\911~ 1 utiitJ~uri~f 1J1Jjm1 
~ q,J 'l q 'I (U 

91 91 }I 
4.2 ~1h!Hu1V 

"' 

~ll1mmt1 11u on~1u 1u mnv-:JiJl'lfl'u fl~~1u [11J~Dilu CJf~u n~nft't1 ~i1n-:!1m1 
"' "' "' 

~ fl ilu '1f~w1lu fl 11:1J~:IJt t1 ~1 1 u m1 fl 11Jfi:IJ 11 fl tllu m1 tlfl~-:J 1 'VliJ ~ 1~ ff1m1 t1 fi11Jfi:IJ1 ~fl'1J 
'U q 'U q 

" " " 
0.1 \911[\L ~ t1 ~ D1 1 fl iJ fl 11 :1J ~ uu 1 -:J~u u t1fl'il1flu v-:Jvh 1 M'iJ ~ t1 ~ 1n~ 1 u m1 ~ 11 -:J~ 11'l'll1;;; ~ 11' u 

'Brunton, Davis & Renda, 2006; Polonsky, 2007) ~-:Jrh1M'~lJ1m1Jll111'W'lfU~~ 2 ~1'W1'W 1 1u 3 

~Glfflifll':i'U ~il'W~~'W (Lakin et al., 2008) fl11ftfllJ1U1J1Jff111'il~tl'Wl1tl-:J'Utl-:J 1~t'W[I~ :1Jt1{j1;1 u~;;;ou1'W 
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' ' d ' "" 9 9 "' "'-'1 d (Donnelly, Morris & Evan, 2007) 'VfiJ11fllt'iHltlfl:t!!'W'Wfl11:lJ'J1:JJlJtll'Wfl11 l'lftll'Utl~~1J1ti!1Jl'M11'W'Vl 

..:::! ~ ~ .c! .<::::! 'j) 'j) Q.) .:S ..::::! o' Q.l rl 
1Hltl'W1(~'W lJ!l'W~1tltl~:t 70.6 "fftl~fl~tl~f11Jfl11fl'f1111'1Jtl~fl~!lJtl1 U~:t'Vl'Vl'lf (Cramer & Pugh, 2005) 

~~ffn 1'il~ e:JJJ ~ ~tl'W Vi r:r~ 'illf1l1'lf1 :tt u ti'W r~ m.h :tdJ u B\911 1m1 1 '*au "lfilu \9ll:JJUVJ'W m 1 of n111 'Vl1Jil 
~ ~ 

'M~~~~tll 1~m'Vl1tl'Vl ~U'W fl~tntl{ u~:t'Vl11~'hr (Peyrot, Rubin, Kruger & Tmvis, 2010) 'V'11Ji1~1J1t1 

t m'M 11u ~ t1t1~:t 57 tfl tiM tl~ ~ ~ ilu "lfilu w~ mm \91 tti t~~ 'illnH1J1tllifi11JJ~ fff1'M 11~ntl'1m1 ~~til 
Cl ~ q qj 'U 

' " ' 
1 ~tl~ e:Jtl~:t 21 iJrnlw1~1~tfltl1fl1Jtllfl11m1~11119ll~ 'lutilt~~~l'illf1fl11~ ~til u~~~ tltl~:t 23lifi11JJ 

4.2.2 fl11miu 1 'ill 'W!'Vlf1Uflf111~~tll 

f111ftf1111'1Jtl~1tl~U~:tfiW:t (Wong et al., 2011) 'Vl1Jil'l'W~1J1ti!1Jl'M11'Wf1~lJ~ 

t~JJ'l'il~ ~ilu"lfilw!~'lll~fi11JJJu l'ill'W!'Vlf1Uflm1~~t11 ~t~tl~:t 47.4 fhunci:JJ~ 11-it~:JJ'l'il~ ~ilu"lfilu 
~ . ~ 

' 9).di Q.l 9 'j) I ,di ~ I G) 
1"fff1'1Jl~fl11lJlJ'W l'il 1tltl~:t 70.6 11'1'Wf111fl'f1111'1Jtl~tlllJltl'lf (Yamauchi, 2009) 'Vl1J112 l'W 3 'Uti~ 
~ ~ 

H'1J 1m 1Jl'M 11u ~ ~ ilu "lfil u 11-i t1 nl'i' tl~ 1 ~ t~nci:JJ H'1J 1tl"ff ~ mt~ilfi11JJ H~'Vl m~ 1 u m1 ~ ~ t11mn n i 1 
'U 'U 'U q 'U 'U q 

nci:JJ H'1J 1 tlltl H''l Vi ru ~~tl'il 11 tll?l ~f) ci 11 ci ~ N~ hhh d1'Vl TIm ')til f)lj 1 '*til~~~~ !! ~ :t tll 'il !fl ~ 
q 'U 'U u 

~ 31 ' jl 

m1~u 'Vl1 n~t~u 1 um1 1 '*au "lfil'W1911JJm ..r~iJ lim1 ftf1111Vi'Vl1JB\9l11f111 1n~m1:tt11m~ 1 wilt~~ 
~ 

~1'1 unci:JJ H'~li~t~ ~ 1n~ 1 u m1 ~~ ti'W ~~tJJJ~'Vll~"ff'llm'Vl~~iJtlwmm1 ejl'Wt~t~m ~ti'W 1~ 1 u -a~ ci1u 
q 'U 'U 'U q u 

' ' " 
Vi"ff~f1il'lunci:JJVimm1fltll'Wtltlf1!~ti'W1~ mh~iJUtlfflll'wm~"ffi1~ (Sarkar et al., 2010) 'Wtlf1'illf1U 

~ • u 

1hymtu '1 ~'V'11Jl'Wf1111'*~~ii'W1(il'W1~!!tl f111f1tl1!~JJ m1:tJl'MUf1lvilJ il11:t9fwf!'~l (Peyrot, 

Rubin, Kruger &Travis, 2010; Wong et al., 20ll) 

,/ .:::::0 Q.l.::::, 0 'j) t% 'j) 'j)~ Q.,l 'j) I d. 
'illm.h :t f1'1Jf111 w tJ {J1J\9l ~1uu~:t m1 11'11 1 'il'IJ tll,J~t1JtJ~\9l'W 'Uti~ ~1 'il t1 'Vl1J ~1J 1m11 1'11 11u 'Vl 

tJ Q!f1'1if111 'l'*ilu 1(ilw!~lil1fl''Wfl~~l'W ~1J~t1m1 1 '*au 11ilu 1 ~t1m1 Vi I'J~'Yl1J 1~u ri ~1J1tllifi11JJ 
~ill ~'W i1m1 1 '*au "!filuu 11'~~ ~~rn1m u!! H tm~ tll'ilt~ u 1 :ttl:tfl'I'IVJltl'lltJ~ h fl fi11JJ~ iYnntl'1t ~JJ 

'U q q 'U 

~ j/c::. ..:::::r, ~ I 'j) cl ..::::! ~I .<!I 11) '.<:::::! Q. ' 31 ~'I 
--l"i !'litl'W"lf~'W fltlfl11lJ1Jf1'V'11tl~l'll'Uf111lJtl~!Vi'W lJtllf111'lil1JnltllJtl !!~~ llJlJUJWI\?1!!~ f1'1'WVJ1J1tl 

'U u 'U 'U 

' jl I r 

n ~~h.J "lfilu iln'llll'lf111 ~ 1'119llm ~1?11111wn~ 1 utilt~l'l~ 1t119l'W~t~~ n1t~~'illn 11-ilitfl~t~~\911 1'il u~ i1 
~ 

•. ':..J m~'li:JJ'li'W'il~limmm.JmtJ1~~l'MUUl'W (tlfl'JJ.) '151tl\9l11'il'li1' u~iln'Vl1Jilf111JJ~1 u f111\9l11'illi . ~ 

" t;:m~t~u~~1litnu 1 fli'~ 
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!rl'Uf111ftf11lllW~1-nh~!'Vlfi 1~!Jf111<ij~f1'\lfn1~1'UU~Il~f111ftf11J1 lJfllll~ 1~!J~!dill !!ll~l~flU 

1h ~tilw·-111~'11 mn11 m!J \9l.;J 1 l!Jil~!D!J~ 

1. nn1~ull~1~!J~nm1um1<ij~f1'\lm1~ 

.;Jl'Ul<ij!J~.;J<ij~f'l'\lm 1 ~ffu 1Jff'4 u m1 1 ~ou 'l!ilu ~1<ij!J !IP1\huu 1f1~~1.;J "1 mt:reJnuuum1 

<ij~f1'\lm1~1P1'1!Jfllll~~l.;J "1 Ull~1~1~!J~nmm1ftmn~MmnMm!J 1'1fu hJmnnJfft:Ju11mc~~m1 

" . 
n'\lm1~ 4l'U~mli'.;J (1~!J~nm 7-8 oti11m~Bl'U) N'il1m·ihh~n'\lm1~'Vlm~B'U!rlunm 12 !~t:l'U 1~!J "' . 
~ ..:::t ~I 
~~\911~Vlll'V11~!J~!1m 5 u (Barratt, Frost, Millward & Truby, 2008; Lowe, Mensch, McElduff, 

Fitzgerald & Attia, 2009) ~hu hh um ~nu ffU1Jff'4 u m1 <ij ~m1 \9l'U!t:l.;J !rt:J.;Jf111 fm_h ~'Vll'U 
I I 5) 3J 

m1111 ull~ m1 1 ~vHr.;J.;)l'U 1 u ~~~ ll~ 1u 1 Vi Bll~ 1Jum1 m1 1Vi ~:u u 'llt:J.;Jum 11 nl'l1 u1nnn 1 ~ou "llilu 
u "' 

<I "'"I "' "'"" 991 'lJt:l.;J1Jl'j'jl'Vl'Vl Y'l1tl'Vl ~ll1t:l'Vl !!ll~!'Vlt:l11J (Barratt, Frost, Millward & Truby, 2008) l'll''J~!J~!1m 6 
51 ~ ~ 3J 

!~t:l'U 1~m'lhi1~num1~ 6 ni'.;J:UuhJ fli'.;Jmn1~nm 90 u1Yi nf.;J~t:J "1 m1~nm30 m-Yi ri1u 

flU Iff~~ II 1 .;J 1 ~ !J 1 ~1 '1'1 1 ftYnl1M ,j' t:l ~ llf11 1 f mn 1M fll U~ mn1 'U f111 <ij ~flU \91 'U !t:J.;J (Lorenzi, 
"' 

" ~ t!:i .:!:!, .<:::!, Q.l G) 3) I 'j) q !}) 3} ..:::::t. 

3 ~~B'U 6 ~~B'U !Ill~ 8 I\91B'U 'Ut:lfl'\llfl'U!J.;J'V'1Um1 l'll'1~1J1Jff.;J'lJBfi11:JJ m1 1'11fl11m nn\91~\911:JJ 
"' 

" " Hllf111\9111'\l1~1'luu1\9111l1 'WiiiB~IP1'1!J\9l'U!t:l.;) 1~1'lum1:JJI'l u 11l~ \91Uil~u1'11U nl'l11~!J'V'I!J1Ullln'll'uB'!!~ 

lfi!J~~~l:JJU1~!iJ'UVJ'il~1~!J~!1m 3 !~t:l'U !Ill~ 6 !~t:l'U m).;J!~:JJ1umm:JJ (Stone, et al., 2010) 
. " 

ff1 u m1 ftfl'Ell'lJB.;Jfl 1 fh! u vf (2553) cl1.;J 1 ~m1 \91 n '\l 1 ~ ~1JU1\911n 1 u ttlB~ IP1' 1!J\9l'U 1 t:J.;J 1 ~ !JUl 

hh um:JJf111\9111'ilUUUii1nHff1'1.;J (Structured Testing Program) 'lJt:J.;j 1 'V'In t:l'U ffnu n ~ fl w~ 
" " 9 9) 1 9 9) 9) .'I "' "' 0 9 "" 9) "' w "" ·Polonsky et. a!, 2010) m I'll' ~!J 1'11~u1!J\9111'il1~1~~1J'U1\9111l I'U!'ilt:l~~1!J~'U!t:l.;J1'Un~ 7 fiH flt:l 

-~O'Ut:l1'1111!~1!!1l~'11~.;Jt:l1'1111!~12 i'11m rim.Jt:l1'1111fllll.;Jl'U!!Il~'11~.;Jt:l1'1111flm.;J1'U 2 i'11:JJ.;J 

cl (J.I d d, 1 I ~I Q.l ~ I Q.l 0 q 9) 31 -'' 
--owmm1W'U!W~'11n.;JD1'1111W'U 2 'll'1 :JJ.;J un~flt:l'U'Ut:l'U tuunm 3 1'U\91~\9lt:lfl'U 'I'll 1'11Vlu1!J 

"' " . 
~ f1 n u t'1 !J u 1u n ~ ii fl1 1 <ij~ fl11 \91 'U!t:l.;J! IP1'm m~ ff:JJ:IJ 1 n:Uu n n ftfl'Ell! il u u u u tl.;J'Vl ~ flt:J.;j'll'U ~ nri:JJ "' . 

" ~:nth~tiJur.~llriBu '11~.;Jihtilun'\lm1:JJ tw~1~nm1unuf1nEJ11Vi!J.;J 4 nu~1if 'Ut:lfl'\llnii 

' ~ ~ 'U (Ryan, 201 0) !191'111' .u' t:l! ff'U t:l!! 'U ~ f111 ffU 1J ff'4 'U fl1 1 <ij ~ fl11 \91 'U !t:J.;J \911:JJ 1 ~ !J~ 'V'It]~fn 1:JJ 1 'U 
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f'l t] ~ f1':i':i :Jj 

2. mTU'J~tiJ'WvHl 

m1 ~flm'lh ~iY'YiiivHl'lHJ.:J hh um :um1 trD'W ~ ~ ~'WCJf~'W lw Ntr .:Jmtl h fll'I.J11111'W ~flu 
<u <u <u '1 

~~1'11:JJ'lh ~ tiJu m1:uf llfliJ~ ur~~wn~ m "J:JJfll'J ~ ~ ~u CJf~'W 'W'lrJ1flci :JJ'YI~riD.:J~fl~ u u um ~ vm1-:J 
q,J or qj '1 

'l~i'u hhum:utr .:Jfl':ilnci:uD~1-:J~t1vri11'lum1-:Jtri1~ ('Yil'W1'1~1u, 2553) ff1'Wfll'J~fliJ1Hrl'lJD.:J i tlmm:u 
"' . " 

I j/ ' I 

11~-:J l ~-r 1J i 'lh llfl'J :JJll'W VI llrl~~~l'll:JJ l tl~ ti'W ll Uri.:J'J ~~ 1J'I.J1\911rll'Q ~tl'ff~tr:JJVI!fll~~ ~ ~~~lftD~ll~.:J 
' ' " 

(HbAlC) fl11:JJfllrl~llfliJ~1uofl6l~D'W~D:JJ1 'WUi1fl~ll'W'Wfl11:JJfl~D.:J !'Jm'I.J11111'Wl'W:JJ~'WD~1-:J 
"' "' 
" " ~t1 vri11'lru 1 u l'l.:Jnci:ufl1ufl :uur~~ nci:u'YI ~r~D.:J11 ~.:) 1 ~i' u i tl1 um :ul'lu VI ri1u 11 ~.:JiYu tr~ i tl 1 um :u u '1 q q q 

" 
6 l~D'W 'W u i1!!Ufl~ll u u fl11:JJf 'lJ D .:J ll.:J trD.:J 11 ~ nci :JJ r1 ~ ri.:J !!~ rl.:Jfl.:Jb1'-:Jfli1nD'Wl'li'1h:JJ im .:Jfll'J 

"' q "' 

dl 1 "" :v """' 'I :V"'>ei 1 "' a' '1 :v :v "' (Braun et al., 2009) fll'Jftfl'I:Jl ~tlfll'Jlb1'1lJl!H~1tiTiifll'J !'ll'11i 'YI'Jft'W'YI mm1m l!ri~\91~\911:JJ 
"' 

~ .... J .<:::::!. ~ ~ ~ I 

'J~ti~!Jrl1\91~\911:JJu'J~l:JJ'WHr13 l~D'W 6 l~D'W llrl~ 8 l~D'W (Lorenzi, LaRue & Collins, 2011) b1'1'W 

"'~ i 'J:V ':v 'J:V :v i .I "' fll'Jftfl'I:Jl ~tl !'ll''J~'lJ1Jb1'-:J'lJtlfl11:JJ !11fl11:JJ~'lJtl.:Jb1' I'I'Wllrl~flW~ (Stone, et al., 2010) u'J~l:JJ'WHrl 

" ' ' 
i ~tll~'J~~mh \911 rll u ~ tJ 'ff~ 'ff:JJ Vlt fl1 ~ ~ ~ l~ ~ l fttl ~ !!~ .:J (HbAl C) 'W1Ji1flri:JJ'YI~rltl.:J~'J~~1J • 
: .d d .::::t cl ~ 1 1 r .o::::::!Q.IoiV 

'W 1\911 rll'Q r1 t1 'ff~ 'ff:JJ 'I'll fl1 ~ \91 ~ l :JJ ~ l r1 tl ~ ll ~ .:J (HbAl C) rl~ ri.:J:JJlfl fl11fl~:JJ f111JfJ:JJtlt11-:J:JJ'W tlb1'1fl ty 

'1'11-:J tril~ i tl1 um:u trt1u truu m1 ~~m1 ~'~'W m.:Jt~ v.:J m1 i' utl1 ~mu vm11 ur~~m1 1 '*'W~.:J.:J1u 1 u • 
r I j} j} 

ll~rl~l'Wl~Dri~Utu111fll'J t'W:JJ~'W 'lJtl.:J '11111 t1 flrl11l 1flfllj t '*~'W C)f~'W i ~tJfllj !U~ ti'I.Jl VI ti'I.J Hr11 'W fll'J 
" "' 

r~~v.~r~mH~:u~u'lJv.:JJmtTn1l1flm'J 1 '*~uCJf~u ur~~'J~~uJ1\911rll u ~ tJtr~ tr:u ~ 1 n1 ~ ~ ~ ~~ ~ 1 ~ tJ ~ 
"' 'j/ I 3J I 

!! ~ .:J (HbAl C) 'W1Ji1nci:u'Y1~ rl D.:J b1'1:JJ1Hlfl11Jfl :JJU111 u fll~ ll~~rhm ~tl'll D.:JU111 u nVIr~~r~.:J~ 
q • 

" ' ' 
fl11:JJ ll\91 n~ 1-:Jn u f) ~1-:J !u~t1 tJri11'lty'YI N tril ~ ri1u 1 ~ ~ut11 \911 r11 u ~ tJ tr ~ tr:u Vi 1 n1 g; ~ ~ 1 ~ ~ 1 ~ tl ~ 

, t::S Q,.t 0 QJ .<::::!o.<:::::t. ' 

ll~.:J (HbAIC) rl~ri.:JDti1-:J:JJ'Wtlb1'1flty'Yil.:Jb1't1\91 (Barratt, Frost, Millward & Truby, 2008) b1'1'W 

fll'J~fliJ1Hrl'lJD.:Jtrt1utruum"J~~fll'JI'I'Wltl.:J 1 u Nihmm'I111'W'll'tJ~~ 2 i~tJ hi' NihtJI'I n 111 g;~u . "' "' 
" U11'11r~1 u ~~ D ~ ~ 'JtJ\91 u W.:J'll tl.:J mfit1m1 (2553) ~~~~1'11m~~un1lm"J:JJfl111l'~m"JI'I'Wm.:J 11~-:J 111' 

' 
m1trtlutru u m1 11 ~m1 I'I'Wm.:JVI 1~v~nm 4 ft'tl~1M' 'Wui1~ m1:JJ!ll'lfl~ 1-:J1l1flfl D'W m1 'YI~rltl.:Jtl~1-:J~ 

q 

t1t~ri11'lty'YI1-:Jtri1~ (p < o.o5) 

1l~tl'f u !~i1m'J~fl!J1'lJtl.:J'Y11'W\91~1u (2553) !~n! umn1't1utru u~1ul'lniJ~m1~ ~~uCJf~u u~ . "' 
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9ldt "' dt 1 "' o' 1 Yl1J'Vl'1'Ufl'11mrHl~l1J1'!1'11'LH!Cl~f111'\lrlfHH1'0~£Jl'Vll~ 'Vl1rl"Vl'Vl'U'D~ {Y ~'Ul!Cl~fiU!~ (Stone, et al., 
'U 

2010) ~l'U'Ulrlil'Vlll'WCllJ'U'UlrJ111'Wf1m~ (effect size= 0.58) mmnnhm111~£Jnl91'1'*'11'1 uvifl'11 
q 

" tm~mlll~ o~m1tlwm'l'l~'YlllrJ'UD~~1J '1£J mw~{Y ~m£JmuiJ'li't:J~lnr11'Wnn H t'lf'Wtlwmm1 '11'i'v'W 
u q,J 'U 'U q, u 

ff'1'Winnnm1mr U{Y'W'W m1 :U~m1~'Wto~tro~ nni'u111~'Vll'Wm'Yln uCJ~m11 '*'Vl~~~l'W 1'Wuvi 
q 

I I 3J jl 

n~l'wrionrJUty'Yllf111lVllJ~'W 'Uonhm!n~'1'illf1f1111 '*o'U ~i'l'W (Barratt, Frost, Millward & 
. " . 

Truby, 2008) u~ -:h ~ ll'Q ~ £J'U t:Jnh'Yl tT n Vi CJ r1 n ~ 'U o~ n~ lJ 'Vl r1 CJ o~ 'il ~iJ fl'11ll u~nvi1~n'W m.h~ '1~iJ 

tTmrlAtu'VlN{YG~ uvitrl'W nnin~iJl11~ 1£J'Jn1 ~~m1t'hmtJi'u 1 '*1 lim m~bw 1 'W'l1ll'lf'W ~ 11Jnum1 
" q 
f f I I 'j} 

~rJ~llltV£Jll1Jlwri t:Jt11 ~tih.J m1 :U r1m1t'1 t:J~mm1 Vi Dl'W 'W t:Jn 'illnu m1 :U rlfl'ilm 1ll {YtJ u {Y'U 'W m1 
q 

J'W 1 'il1 'U f111Q rJ£Jloeh~vit:Jtdo~ tvloilt:J~n'W m1 flt:J£Jn~u'U o~1~£J~'Vlq~m 1ll 1r1£Jf111 {YtJ um~ 'U 

" ~D'1£J 1 l1' ffllln fiV1'1'll'W 1'1'lniJ~ 1 'W f111Q rJD'W"lfi'l'W mh~fln~t:J~ 1 '1llf1~'1'1niJ~m1~1'1'il1~~ m.l1~1n 
" 'U 'U 

" . 
'Vl ~ Dll'l'l~iJ'lfo~'Vll~ 1 'W m11 l1' f11l1~ niJlmh~vion1 o~ 

m1 :Ur1m1~'Uw~ 'Ylm£Jf1~ mllJ{Ylm1 fi'Utl~i.Jflfln 1'Wmm1111au~n'ilm1lll~£J'1num1 

rJUCJ{Y'Ufil'Vl '111 'Df111 iJ 'D~tl'Uf111 lflrJ\?ieJ{Y'Ufil'Vl 1 rl£J1Jflf1Cl~ '0~~ '1llii'Dtl1JUflmm 1 'U f111 :ij rlf111 tlU 
q,J 'I 'I q q 

. " " 
'Dlf111 f111i'f1IJ1 ~Clm~'VlUvil~ "1 Vitflrl~'U~llllll'illf1fl'11lll~UD'1£J'I'l~'VlNI'i'l'W~l~f11£J ~~ 1 'il UCJ~ 

if ~fill ~CJ or1 'il 'W m11 11~ £J'WU 1.JCJ~io~1~ 1 l1' mll n fl oeinu nn t ~ u1l1£J ~~ ~ o~ Dlft£Jfl'11ll~un~ 
'U 'U 

'1'1 niJ~~~lt rl'W ~~mum ~1'111'1 '1£J~'Wl'D~'Yl1t:J '11'i'i'um1 {YtJ um~ 'W 'illf11Jflfln g'W (ft'W {YU 6, 2552) 
. " 

flU!~ niJ w~Vi bYlAtu'U o~m1 :U r1m1 ~wo~ fio 1 rl'W 'l'lniJ ~'UD~UflfiCJ 1 'W m1 ~h.l1~ wo~un~ 
q " q 

uflmm{Y'Um'Vl 1r1£J1 l1' ~11'1£J '11'i'i1 £J'Un 1fi'Yl'1t!m1t~u11'1£J'Uo\I~'Um\luCJ~u'U'1'Vll\lm11' niJl m1 
q 'I 'U <U . " 

'Nn'l'l niJ~Vi ~ 11 rl'W iJnn 191 \It ill'Yllll£J~ 'Jlltl'W 1 ~w:h\1 ~11 '1£J m t!Ufli' '1 u n~ Uflmm bl''Ufll'Vl nn 
'U q q 

" 9 91 ,'I ~I , I "d l 91 9 91 }I "' 
'\lrlf111~'Ul'D\I !W;ju'1m1J1'!1'11'W lu'Wu11f1~f111W'Vl'WU rJl{YlJtJ !'U~u'1£J!U1'!1'11'W 'Vl£J11J1Clfl'11lJ 
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fHJ" 1h ~llll..! ~u--;w !!Cl~Vl\9lll..! lfl11:J.H'I'l:JJ 1':i t:l'lHl-:J ~U1 ti'ill..! ~-:J ':i ~ ~ 'IJ~Cl'l:J.Jl':i t:l Nbr:JJVHY1l..! fn':i ~ !!Cl 
~ ~ ~ 

~l..!!e:l-:J 1u!~e:l-:J 1 ':i fli'IJ1'1111l..!! sfi' 11 ~l..! rill..! '11 d -:J 1u fn':i ~1!'11l..! ~l~ !!Cl~Cl'1:JJU t:l;)~ l'l~ffl..! 1 'il1l..! fn':i 

!! l..! 1;]~ fl1 ':i ;ij'~m':i ~l..!!t:J-:J (self-management) I ~l..! fl11:J.Jf 'IJ N~'l5e:l'IJ'l.le:l-:J 1J flflCl~ e:l'l"lt)~fl':i 1 :JJ 

' ' " 
'l.le:J-:J~l..!!e:J-:Jll 'il~uA'ilum11u Cl'ml..! f111Wll~l..!!e:J-:JIN~rumi 1 ~Vlu;; 1l..! 'l.le:J-:Jm':iiJ ri1u 'i 1:JJ mnJf u 

u u qJ <\9 

'l"lt)~fl':i'j :JJ!~l..! ~-:J~'l.JflflClbY1:J.Jl':i t:ll~ tit! f~1ti~l..!!e:l-:J 'bJiJ! m vhu 'Yll..! 1 fl'j ~~ 'l.Jflfl[l~e:J-.:]1~ tit!f' f)l'j 

1 1ti-:J1u e11m':i ~ u w-:J uflmm iJ m! 1~ 1u m1 'il-:J 1'il 1111 n~ ~~tit!~ iJl'ln'El ~ 1u m1 ;ij ~ m1 n u 
q ~ ~ 

~1mh~~11u m:J.JnmiA'iltyM1UC\~m':i'l"l~e:J:J.JfuiJe:Jnubrmum':iw~m'il'il~ln~~u1uau1fl~ nn 

;ij'~f11':i~l..!!tl-:JI~l..!!'Ylfll1 fl'H d-:J~1 ~1u f)l'j ufu'l"lq~m 'j:Jj !~f'IJf11':iVl\9lll..! 1:J.Jl'il1f1'Ylt)'El~f11'j ~~tit! i 
'Yl1-:JUqjqj1~-:Jfl:JJ (Social Learning Theory) 1~lllfl1':itl1tl'IJ~l..!!e:l-:J (self-regulation) ~-:J!~l..!fl':i~'IJ1l..!f11':i 

' ' " 
YiuflflC\fl1'1Jfl:JJ~l..!!tJ-:J IVimnm':it:l'IJ':i':iC\1111'11:J.Jlti U':i~f1e:J'IJ~1ti 3 'l'Ju~tJl..!l~!!li fll':i~~m:JJ~l..!ltl-:J . . . 

-' "" 'I ~ "" (self-monitoring) fll':iu':i~I:J.Jl..!~l..!!tl-:J (self-evaluation) !!Cl~fll':i !'11!11-.:JICl":i:JJ~l..!!tl-.:J (self-reinforcement) 

"' "" (Kanfer & Gaelick-Bays, 1991) ~-:J':i1tiC\~!tlti~ 

" " 
1. 'l'Ju~e:Jl..!fl1':ifl1':i~~~1:JJ~l..!!e:l-:J (self-monitoring) l~l..! 'l'Ju ~tll..! fn':i ~ -:Jif1~~~m:JJ !!Cl~ 

' ' " 
u u Yin'l"lq~ nn:JJ'l.l a-:J~wa-:J il 'il ;ij tiYiiJri1u1fi ti1'li' a-:J~ am1 ufiu~'l"l q~m 1 :JJ 1'1-.:Jil 'il ;ij tiri -:JI bY~ l.Ju Cl~ 

~Ubr':i':ifl 1U~ ti'Uilltiunu1mu cnM1am~':i ~1u ~n111t! ~ i1'1"lt)~ m':i:JJ~t!!e:l-:Je:J~1u':i ~~u 1~ ~11 11 

' " " 
1JflflCliJn1':i 1~l1~':i ~1-.:J 1u n11 ufiu~IV!a1 11u':i 1 ~111111 :JJ1ti111e:J:JJ1~':i!1t!1I u 'l'Ju ~au n11~ ~~1:JJ 

~ l..!!e:l-:J u 'j ~f)tl'IJ ~ 1tifl1') tl1'11l..! ~1111'11 :J.Jlti 111 'if~ I 'ill..! 1 ~ titl1'11l..!~'l"lt)~ m 'j mitJ ti~ Cl'1:J.Jl':i t:lU fiu~! ~ 

1lnm1uu Yin'l"lq~m':i :JJ n111t! ~ 11im1uu Yimm~!fl~ e:J-:JiJe:J~1 ~1u m1 uu Yin m1 ~ -:Jin~'l"lq~nn :JJ 

~1ti~uw-:J m':i~~~1:JJ\9ll..!!tl-:JI~um':i 111 'li'mqJCluti~uw-:J ~11 11'Yl':i 1ui1l"lq~nn:JJ !u1uYirr'YlN 1~ 

11\91 f)~ 1-.:J 'il1f1! 111'11 :JJ1 ti~ 1N l ~miN l 'j !! Cl ~~ 1111 'l"l ti1ti1:JJ I u~ tit!!! UC\-:J'I"l q ~ m 'j :JJ!vltJ1 11 'IJ'j 'j ~ 
' ' " 

111m :J.Jltill11-:J H il 'il ;ij tilllJNC\~e:JU':i ~ ff'Yl ~ fll'l"l fll':i ~~\911:JJ\9ll..!!tl-:J I ~uti fl11:JJI'l-:J 1 'il'l.l tJ-:J~uu Yin 1u ., 
" " m1ufu'l"lq~m':i:JJ'il~ -:J "1 uC\djm':iuulinNC\1911 -:J1911:J.Jfl11:JJI~t!'il~ -:J t!e:Jf1'il1niW-:J~t!e:J~nmn1:JJ 

tllf1~1ti'l.l tl-:J'I"lt)~ f) ':i ':i :JJ I 111 '11 :JJ 1 ti~ tl1'11l..! ~ 
" " ' 

2. 'l'Jl..!\9ltll..!fl1':iU':i~!lJl..!\9ll..!!tl-:J (self-evaluation) l~l..!'l'Jl..!\91tll..!fl1':iU':i~llJl..! IVitJ!U~ ti'IJ!llti'IJ 

1~q~ m 1 :JJ~t!!e:J-:Jn u1nru cn111 am~ 1 ~ 1u ~ n111u ~ 1 ~m1 ~ -:J m\9luC\~U':i ~1iJu \9lt!!tl-:Jivle:J 'il~'l11! u~ 
' " 

rml'l~iru 1 'ili1'1"lt)~ m':i:JJ 1~mm~Cl':JJ ~1111iJnnuf 'IJ!U~til..!'l11 t:Jfl~'l"lq~m':i:JJU u I~ 
~ 9) ~ d~ 3.1 ~ 

3. 'l.ll..!~tll..! fn':i 1 '11!! ':i ~~ Cl'':i :JJ\9ll..! le:l~ (self-reinforcement) !Ul..!'lJ l..! ~ tll..! fn':i 1 '11!! ':i -:J! Cl''J :JJ 

fll..!!e:l-:J!rle:l Cl'l:J.Jl':i t:l UfiU~'I"lt) ~ f1':i ':i :JJ ~~ rl11 1 'il \911 :JJI 11111 :J.Jlti~ 11-.:J l ~ I ~l..! sfi' e:l\91 f1Cl~ ~ 'l.Jfl flCllJ 

n n n1'11l..!~lvle:JmufJ:JJ'I"lt]~m':i:JJ\91WtJ-:J ~-:Je:ll'ill~uu uutl~u~M1mtl~~Nti~l~ m'ill~u m1:J.Jfan 
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~~~'VHJ 'l 'il m1 nr1:JJu 1 ~~~u m1 'llY 11~1~~1'luw~iim1:JJ'VIU nu u u 'l u m1 f1'1u 'V11U~ t:J~~~ 1'1 'VI~t:J 

~~~tl i'il'il1flfllVUtlfl t~Ufl11:JJ1:llt1'il iUfl11'1J1'VIU\9lutt:J~ f111i~U1 ~tb'I'1:JJI'luttl~I~Uifl~tl~ljtl 'lu 

m1ufi'JJ~h'lq~m1:JJ 'llY 'ff111 'il~~m'ilt~um1ttr1:JJm ~'V11~'1J'1fl 'VI~t:J'V11~~u U1~tfl'Vl'llt:J~\91-;ntr1:JJm ~ 
' " ' 

m'ilt~ul) iY~'llt:J~ t'lfu t-tYm~1 tfl~t:J~u1~\?lu HI ~~ufl'u 2) 1'1'1ttr1:JJuH'V1Nff~fi:JJlAwi f11vmlt:1~ 

'll':JJ!'IW nnff'm1'tr 3) 1'1'1tb'I'1:JJU1~~~~Ufl'ilfl11:1Jl~Ufl fl11vltl~t~V'1 fl11\9l'VIU~ 4) 1'1'1tb'I'1:JJUH~ 
"' ';j) I I f 

~~uru CJt:J'j Hlm 91~t~u 1'11ttr1:JJu HYi b'I'1:1JlHHt~m~u \91-;u tr1:JJu HVU t'lfu fiUt:J~ ufl':JJ 1'11'1 
<u 

' ,; 

Hfl~m 'i :JJYiN'll1vtr1m1 ~:rvil!l>i' u~~~u w~u'Ul'V11·mri N'll1v'llY n1mnril~P~fll'H1umJtr1'i fit u m'i fll ~ Qj q 

I liJ 31 
iJU~bl'llfll'V~I'lN '1 !1'1 (AADE, 2010) 

\911:JJ :JJ 1\911 111u fl11 ~'~ u~ f fl1:11ND1Vt 'IJ1'VI 11u 'lJ t:J~ b'I':JJ1fi:JJ 11 fit u 11111u u 'l1 ~u1 ~ L 'Vlft 
.. <u "' 

"' "' 0 '13131.•1 31 liJ31<V 
b'I''V11~tl!mf11 (American Diabetic Association, 2011) f11'VIUIPI mju'1ti!'!Jl'VI11Ul:Jm1tl\9ltl~ !l'l1'1J 

fl1'j 'llY fll1:JJ1 ~1U fl1'j ~ l'lfl1'j \91 u !tl ~ ! ~ t)~ 'il1fl!~U 1~ fl1'j fll'!Jfi:JJ 1 'jfi!'IJ1'VIl1U ~ U1 ~'VI VIP! ~~~~ii 
"' . 

" " ' th ~ iY'Vl TI fll'V'I 'fl~iJ 'l u 11 'il 'il'JJ'u 1~m1 tru u tru u m1 ~l'lfln l'lULt:J ~ 1~11-f utu~vu 1 uu uu 'il1flfln 
• • <u 

1 ~, u fl1'j~\OlJU1fiWfl1'V'Ifl1'jiPJ!t~Nll1tit'IJ1'V111U ~~~~ftfl1:11U1~iY'VlTifl1'V'I'lltl~ 1 U'j !!fl'j:!Jfl1'j ~l'lfl1'j 
• <u "' 

'1 '3)~1 ~d dliJ9l31• '.<:::! <JJA (l.l 1 31 
fl!\~\911-J!tl~ UN!uut'IJ1'VI11'U'll'UIPI'Vl 2 'V1 !l'l!'ll111:1Jfl~:JJ!'jti1J1!1tl~'ill'lfll11'1U~\91UIB~ l'lti!UUflU 
~ 'U q 'U <u 

. ,i 1J tr:JJ 1 Hlu~ ~1u m ~ u 1u nn fliP! u ~~ nn 'Nn '¥1 fl1:1~ 'l u nn ~ 1'1 m 1 ~'~ u ~\91 u w ~ 1~ m1 'Vll'l ~ t:J~ 
<u 

:J'i~flt:J'IJ~1CJ m1trt:1u truutruu t:~f1u11t1 vhn'ilm1:JJ u~~'Nn'Vln1:l~L~CJ1num1~1Plfl111'1U~\9lutB~ . "' 
..::g I I Q.l d. Q.J 9) ~ .<:::!~ 

:-m fll'j fl'fl1:11 'V'I 'IJ 11 fl~ :!Jfll'j 'iliPJfll'j 1'1 U~l'lutt:J~:Jj'j~IPJ '1Jfi11:Jj'j fl 'ilm 'jlJfll'j 1'1 U~\91Uttl~ U~~fl Wfll'V'I'll''1 \91 
q 'U 'U 'U q 

" ' ' 
~ rr-i1fl~:JJfi1'1Jfi:JJ uif 11~1tJ1\911~m ~ tlb'l'~b'l'lJ 'l u fl~ 1Jfl11 ~l'lfl11 1'1 u ~ \91 u Lt:J~vl1fli1fl~ :JJfl '1'1J fi:JJB~1~ 

q q q 'U q q 

' " ', J ii t1 v-ff1f1 ill'V11~tril ~ u~ fl~ :JJfll'j ~ l'lfl11 1'1 u~l'lum~ii ~ 1u '1U NL~ w '1Jl'VI11U Yi ii ~ 1tJ1\911~b'l'~b'I':JJ~IPI~~ 
tJ q 'U '\1 

I I ';j) I 

.;,;;iJ~1m~tlfl11!U~t1UttU~~'lltl~1~\?lu111m~m~tlb'l'~b'I':JJ~fli1fl~:JJfi1'1Jfi:JJ (fl11U1, 2548) • • 
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fl11 <ij'~fl11\9l'W!e:l\l l ~'W flW ~flEJW~~\Il! (1'~\li)\lf111lHYllJ1Hl ll~~llflEJ~'Ua\I'Uflfl~ l 'W flU . . 
' " ' 

1H'U'Wf)~m nmuw\1 tV!ammpn ~101ut.hm~ 1 wi!ia~ 1 11' a~! u 1 ~101 ul1m m~ (1'lJ~ 1:JJ! ihrn.m.rm1 

1mn ~\lm11iiil 11 <Uv~1\l "1 ~11~ri'IH~~mh~n'VlTifll'W 1 'Wfln .u~m1~'Wta\l'lla\l~il--wt 'Ull'l 11u 

1Jf1mm ~\ll'i' a\11h ~tiJu 'Wfl~ m1 lJfl11 <U~m1 ~'WW\I'Ua\1 ~il1v t~a(1'11J1Hit 11' m1 ftu Uft'4 u !IP1' 

aeh\lll'i lJ 1~ fflJ JJ1l'i i' 'lJ N'iJ 'Jell!~ ~~1 1V lJ fl1 1 fffl1:l1l 'W U 1 ~ l 'Vlfl'l 'VI Vl'i n1 Vfll 1 fffl1:l1~\l U 1 ~ tiJ'W 
" 

'WfJ~fl11lJfl11<U'~fl1Hl'WW\I'Ua\l~ihvtU1l'i11'W'Jn1~~ 2 1~vflnffmn'Ua\lft'Wfti'i6 (2552) !IP1' 

~\9Jlu1uuuu1~tiJu'WfJ~ m1t~m1<U'~m119l'Wla\l ~ '~ i ~ u u ~ \1111 flu u u u 1 ~~iJ u m 1 f u f ftt~ 11 t1 u ~ 

u 'Yi \1\91 u 1 u flU <U ~ fl1 1\91 u w \1 'IJ a \1 'lf~offav (2550 B1\1~1lJft'W ftiJV, 2552) 1~vu1~flau~P1'1vihmt~ 

l ~ V 1 tl 'lJ fl 11 ufi U~ 'Wfj~ fl11lJIP1' 1'W fl11 f11'UfJ lJElll'i11 IP1' 1'W fl11Eltlflfl 1~ \lfllV ll~~IP1' 1'W fl11 <ij ~ fl11tl 'lJ 

m1t~tf1~ v~ 1~ 1~vm1u1~tiJurh 5 1~I01u ri1'Wll'UUU1~tiJ'W'WfJ~m1tJfl11toMfl'W"!!~'W'Ua\I'Vll'W\91~1u 

(2553) ~\It offu1~1iJ 'WH~'Ila\lfl11 1off1 ummt~(1'auu ~fl'W"lf~ u 1 uN'il1Vt'Ull111'W(1' \lmv uu \11~101 um1 
~ ~ ~ q 

" ' u1~tiJum1ufiU'~t~u 4 1~I01u uvm1flum1¥1mn'Ut~\lmfh!u'tl' (2553) l11'~n11m 1 t~fln <U ~ m1 

~ 'W w \ll 'W N'il J VI 'lJ 1l'i 11 'W ~ 1 oMfl'W"lf~'W 1oM!! 'U'UU1 ~llJ'W~\Iufuu 1\1111 fllfl ra \ll1ti'U a \I fll'J'W 1 
" " . 

di .I .I "" 1 """' 1 <>' 3J (2548) "lf\lllu~111flll'U'Uu1~llJ'W'Ua\l 'Vll'U1\9lll~~flnlff m (Toobert & Glasgow, 2001 Ell\lmlJ 

fl11'W1, 2548) u~~·t.h!umf111lJt~miutuflrit~N'il1m'Ull'i11'W~1'W1'W 30 fl'W IIP1'fi1m1tJ~lJ~'WTI . " 
1~W.i1'1'li'tlfl1flllJ (inter-item correlation core within component) l'l'lltl'U 0.43 ~\lll11Jl~(1'lJl'Wfl11 

' < " 

U1lUloM ri1'Wfi1f111lJl~aJJ'Wll'UU1~cif1 (test-retest reliability) l'Ylltl'U 0.891~Vll'U'UU1~llJ'WlJ 
" ' ' 

~1'W1'W 15 .Uau~~~'li'a11~1M'N'191vuu1~tiJul9l'WW\I'hthn11m1tJU'W "1 fi1utu'Jhmm 7 1'ul1~1um 
" 

ri1um1 111' fl~ll'W'W11~ 111' \911lJ~ 1'W1'W1'W~flrit~tihMmv\9lau 1~vfl~ll'W'Wll~~~.uav~1u'lf1\l o- 7 fl~ll'W'W . " 

111flfln 'VI u'Vl 'J'W \11'W 1 <U v'Wui1 iJ 11 <U v~iJ H~fl11 fl 1Ufl :JJ h f1l'U1l'i 11u u1 ~fla u~P1' 1v • 
' " 

1) u11<U' v~P1'1uN'iJ1v iJ fl11ffmn'Wui1 mvu~~~11~fl~ ~~a \I hflt'Ull'i11'Wl~ uil 11<U' mh'Wlm~I01 UU1\911~ t'W " . 
ti!ia~ !IP1' m1t~1Aa\lhmmM11'W m1i'un amm~v\I'Ua\lm1tn~m1~ll'Vl1fl~t~u'Ua'l hflt'Ull111'W 

" " " ' 
flni' uf fl11lJ~ u u H'Utl'l h fl 11t~i1' \lfl11 f uf H~~ 'lltl'lfl11ufiu~ \911mhuu ~U1'1J a 'It ,ij' 1M 1f 1l1 

iifl11t~~t~~u £nu'Wq~m1 t~fl11~ll~l9l'Wtt1'1'1Jt1\l~il1v hf1t'Ull111'W (1i'W1Tiu, 2550; uu'Vl1u, 2550; 
" ' w ~ 1i m, 2551) uafl111flU m1ffUUff'4 'W111flmt~uflf 11~uu11~ v~ 1t~lliiH~~a'Wq~ m1t~fl11~ttnl9l'Wtt~'l 

" (1i'W1TIU, 2550) ri1u 1 1v !IP1'iif111lJ~lJ~'W TII<jf\I~U~ ti'WfJ~m 1 t~m1il a\ltl'Wfl11~U1~1~ 1 wi!ia~t.J 'I 

u~~2) u11<U'v~1'W'Uf1mm lJfl11fffl1:l1'WUi1fvv~~ so 'lla'IN'il1vt'U1l'i11'W~tofffl'W"lf~'Wllift~1mt~a!IP1' . " " 
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"" .I ,.,; .I "' liJ 9J 9J "' 
JJQufl'Hl!'Vl-n1lJl':ifl('l\PltJlfn1u1\Pl'illflfn11HH'Jl !1'1 (Rubin, Peyrot, Kruger& Travis, 2009) bHll'lflneJ.;Jf)1J 

n 11 rrmJ l'Ue:J.;JW~1ic.n (2551) ~'Vlu-:il1J'\l 11 CJm:::: ~ u 11'1 m u 'Vll:::: 'ill n '4 fl ('11m iJ vH'l ~ eJ 1Al q ~ m ':i:JJ n11 

" tl ti.;J nu m1:::: Ul\911 n 1 'WI i1 eJ ~'~ ff .;J 
'" " ' ' 

~.;JU'U1Jflmmfl1':ib1uub1~uil'il11CJm::::~u t'liu irt~~N "1 ~ijt~n11tJBu~\91u Yi'il::::'li1CJ 

ri .;J 1 ffj:JJn11 f u fu ('1 ::::~rll u 1ifn CJfl l'Vl 1 u nu iJ f U'Vl t]~ m 1:JJfl11111'1 n11 \91 u te:J.;Jt vl eJ fi11JfJ :JJ ':i:::: ~ u 
~ " w 1\911('1 1 wi1t~l'l 11:JJrl.;Jfl11 ffuu ff'W'W 1 li'm eJUfl f 11'11'1miJ ri1u id:JJ 1 u fl111'llln N'ihCJ 

q '" '" 

1h::::mfl't'VlCJ 'Vlunu111CJ ~1u 1u 2 t~e:J,;j !~uri m1rrnmiJ1 ::::~'Vlnv.m'Ut~.;J 1 iJ1um:JJm1fft~u.Q~wl 

O'W '!!~'W ~ tl'Ylt]~m 1lJfl111 tfl'W '!!~'W'Ue:J.;J~bl ,;jeJl~ h fll1Jl1111'W 'Ue:J.;J 'Vll'W\91::::-J'u (2553) N('lf)l) rrmn 

l~ u-hnci:JJ 'Vll'l ('1 eJ.;JlJ fl::::u u um ~ CJ11 b).;J 1 ~f u 1 iJ1um :JJff .;Jfl -:h nci :JJfi':JU fi:JJeJ~l.;JlJtJ mhrl'tu'Vll.;Jfffl ~ 
<:1 '\1 q q, u 

1 p < 0.05) fn':ifffllll~ .;Jncinn! um1~ rll'Wlrl nf.l::::un::::'Vlt]~ m1:JJm1 1t.Q l'lfl'W'!!~'W ul'i cJ.;J "lllmt~UflbJ :JJ 

nn fftJUff'W u m1111'lm':i \91'Wle:J.;J 
q 

ri1umfluu 1'1 (2553) "l~rrnmN('lfll':i fftJUff'W'W m':i111'lm':i\91'Wm.;J1uN'ihmm1111'W'lfUI'l~ 2 
q '" 

' " ' 
ll\91) 1'\l':i ::::~UUl\911('1 1 'W ti1e:JI'l~1CJ\91'Wle:J.;J tll'W f)l'j rrnmn.;J'Vlfl('leJ.;Jl!1J1Jf)ci:JJt~ CJ1D':i ::::d'Ju Nnne:J'W 11 b).;J 

q 

, "" "" 1 'I 911· I ""1 91 1 "" flll'W'Wfl'ilf11':i:JJ I'ICJ !'If u':illf11lJ\9111'illl1J1JlJ fl':i.;Jff':il.;J (Structured Testing Program) 'Ue:J.;J 'Vlne:J'Wfffl 

' " " "'~19J9)il Q.l Q.l 0 9 ~ 9) Q.l Q,l .et 
ttn::::flru:::: (Polonsky et al., 2010) CJf.;J 11~ 1CJ\91':i1'il1\Pl':i::::l'l1J'Wl\911('1 t'Wme:JI'l\911CJ\91'Wle:J.;J1'W('l:::: 7 fiH fit! 

nt~umm1ttlu('l::::11b).;Jmm':ittl 2 i11:JJ.;J nt~um11l':inm.;J1uu('l::::11b).;Jmm':inm.;J1u 2 i11m 

nt~umm':it~'WU('l::::11b).;Jm111':it~'W 2 i11:JJ.;J un::::nt~uut~u tllunm 3 1u~\91~t~nu ~.;J11lifiJn11 
ll fl ffe:J1Jll ~ TJl ffl:JJ 11 fl fftJU ff'W 'W f)l'j 11\91 f)l'j \91 'W le:J.;J'U eJ ,;j N iJ 1CJ '1'111 11' NU1CJ!fl\91 fi11:JJ t.u' 11 '\) fl11 

q '" '" 

" 
t ~ uil 1CJ'Ue:J.;J \91'W 1 eJ .;J f u ~ i1m111 ':i u~ ('1:::: iJ ':i:::: tfl 'VllJ N('l~ eJ ':i:::: ~ u Ul\911('11 wi1 e:J\91 11 ('1 ::::'li1CJ 1 11' N'f flll 1 

'" '" 
' " 

f!'lm ':i TJ1 t.u' eJ :JJn 1 u m':i tJ f ut iJ~CJ'W 'U u 1\91 m"l ~ eJ ~l.;Jmm:::: ff:JJ m n~ u N('lfl11 ffflll l'Vluil':i:::: ~ u 
'" 

I I t::::! Q.l 0 Q.l ~~ I dt_ ~ d 'j) I Q.l ~ Q.l 

t t ~ fl\91l.;Je:J CJl.;J :JJ'W CJfflflt\j'Vll.;J fffl\91 ll\91l:JJ e:J1t m1::::11 ':i 1 CJI'll'W 'Vl1J11 1:::: flU fl 'il m ':i:JJm ':i 'il \91 fll':i \91'W 1 eJ .;J 

~ 1u m':i 1 tfluCJf~u nt~uun::::11 b).;Jt.u'l~h:JJ 1 iJ1um:JJiJfl1l:JJtt\91 n~l.;Jnu t~~l.;J hiiJumhrl'tu'Vll.;Jffil~ 
'" u . " 

~~ 1 u m':i rrnlJTwtli'Vlu':ilCJn::::t aCJ\91~lu ffuuffu u rl'nll::::m':i 111'lm1\91uw~ 1 u m1 1 tflu CJf~u t~~l~ 
q '" 

j) I I I 

'If fit'\) u 1 u <tlu \91 t~u n11 ffuu ffuu m':i 11\91 m':i \91 u tt~~ ~~iJfl1llJ ~11llu t~~l~ E!~Yi~t~~tV!:JJn11~ l!'uu 
q 
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!1JTVi11'U (Wong et al., 2011; Yamauchi, 2009) 

111 mn 'i 'l'lU '1'11'U 1'i HW m 'i :~.rw u11H'ih m u 111 11u ~ {ll'l ou CJf~'U 1 vl eJ m Hl11J fl :w 'i ~191u 
"' "' . 

" ' 
'11wnJ:~1 wiieJI'IcJ-:l'IJ11'1fi11:JJI'I 'i ~'Vi 11 n 1 u m'i 1 i'v1eJ ~1-:l llnl'i' fl-:l 'i 1:w o-:l '1111'1llm·J ~!!i:l~ fl11:wl1 u 1111 u 

"' 
" m'i 1i'ou9f~u rl111fm uuuun1lm'j:wJ:l'tT ul:l'u um'Jmufl:w hfl1uH'ihvmi:wu 'Vlu-:hij'VImn'Vimv 

cu 'U q 'I 'U 'I 

1~1'1'1vnu 11'1v 11'i'ijm'i'l11!!'U1fll'l 'l'lt)'tl~~1-:l "1 m1 i't vl m ~ u 11 u 1'1'1 H f11'i i:l'tJ u i:l''4 u f11'i .ij 1'1 nu 

~'~ u 1 eJ -:l '11 eJ -:l H'1hvt u 11111 u 1 11'1 i'ou CJf~u l ~ eJ ~H ijiJ 'i ~ iY'I'l n fll'Vl 11'1 CJ! ~:w 111n m'iU'i~!ll'U 
"' "' 

' " 
ilru11 1m1:wl'i' fl-:lm'i '11 fl-:lHthv tVlt!l:l'1:1Jl'i ll1 M' nntYtT Ui:l''U u H'ihv 1 ~ fl~1-:l!'Vim~ '(Y:IJ u flf11l1f1U cJ-:l 

u 'U q '\1 

I I 'j} j/ I 

I <J} .<:::1 cv G) G) .<:::1 I I ~ Q.l .<:::! .c!GJ <J) 

fi11:1JJ:l'l:!Jl'Jll!!'Vi-:li'I'U !!J:l~J:l''J1-:l:Wfi11:1J:IJ'U l'll l'Unl'JUI'ICJlelCJl-:ll'lel!'Uel-:l 'l'l-:l'Ufl'J~1J1'Uf11'J'I'll'lff11'j 

J:l'uuJ:l'uuul:l~m'j tJ:l'1':wu 'j ,:j 1 unn{'il'!ouCJf~u 1~mi m'i 1M' fl11:wn u nn .ijl'lm'JI'I'U!tJ-:luJ:l~~l'lJ'U1 . "' "' 
llf)EJ~f)l'j{'ii'!(Jl~flf)l'i' f),:j 11'1CJ!'U 'UU'J~!~ 'U ~'Vl1J':hijm1:WHI'I'Vli:lli'ID f)() iY1'11f umw N'ff ,:jfll(J [~ijf)l'j 

qJ <!U 'U 'I 

1M' ru1~ij ri1u ~h:w1 u f)l'j\91 u i:l 'j 1:wo-:lm'J ~~'~~'~1:ut~v:uU'1u 111flm'j 1 '1'1 'j fl'Yll-1'~ ~'~~'~1:wt vlfl 
" "' " ' ' 

1M fl1U1 f)EJ1 191-:ltT 'U 11~! M'U l ~ -;hnn ~1'1~ f) ffel'ff1'j el~1-:l~el!U f),:j 'j ~'Vi 11-:lUmnm nuH'ihCJJ:l'1:1Jl'j fl . "' 
" " ' G) 3) Q.l 0 9 .et ..::::!-<=9 

'lf1() l'Vif)l'jfi11Jfi:IJ'j~\911J'U11'11i:ll'U!J:leli'II'I'IJ'U • 
" " " 191-:ltT u 1 u m 'j ftf1't11fl f -:l u~-:l 1 ~'111m flU u u 1fll'lm'i .ij 1'1 m'i ~'~ u !fl-:l'IJ eJ-:l ~il1m m11 11u m:w 

.u tJ n 1 'Vi 'U 1'1 'IJ tJ ,:j J:l' :IJ 1 fl :IJ H''l M 1'111 :IJ 1 H 1J 1 ()! 1J 1 'Vi 11 'U!! '11 ,:j u 'j ~! '1'1 fl' J:l' 'Vi f '\1 f)! :IJ 1 f)1 (American 
'U 'U'U ~ 

cv <J) ~ J'll] 'J) 0 <J) .<:::'! o' 
Association of Diabetes Educator-AADE, 2011) :IJlU'JU'l'lf '1'1-:l'U li'I'U1:1Jl'l'lf!'VlCJ-:l 5 el-:lfiU'J~f)fllJ 

f!eJ o m'itfl~eJut111'i1-:lmmm~m'JeJt!nn1~-:lmv 2) m'Jfuu'J~mumm'ieJ~1-:lmm~tY:w 3) m'i 

" 1i'v1eJ~1-:lUJ:ltJI'Inmti:l~ijiJ'J~il'l'lnm'Vl 4) m'i~l'll'l1m~l91u'l11mi:l 'l wiieJI'I~1CJI'I'U!tJ-:l tli:l~ 5) m'i 

" ' ufi'ilru111!~'U (1 u fl11~U11'11l:l1 utiifll'l #1111 1 eJ i:l' -:l HI'! un~ u i:l~ 'l u mill 1 ~ uil1v) nn ri1u ~ n 2 
" "' 

f) ,:j f1' u 'j ~f) tJ 1J f1 tJ f)1 'j J:l\91 1'111 :IJ! ~(J,:j 1 'j fl!! '1'1 'j f) cM'eJ 'U !!J:l~f)UUf 1Jvl1 'l M ~ 1!U'U ~11'1fl~ nu 
"' 

" 'j) 'j) 'j) ' 'j/ 

hrum1111u tllt~'l11m 'li''l u ftf)EJ1flf-:lu '0'-:lutueJ-:l111nm'il:l'uul:l'uum'i .ijl'lm'ii'I'UW-:lll'-:l 2 ri1u . 
191-:ln~11 1'1' fl-:l 'l i''j ~v~nm 1 u nn l:l'tJ mru u Ui:l~ ~ 1'11'11:JJU'j ~!ll'U tflunmu 1u ~-:lcJ-:l 1llmm'ifl • 

' " " 
'111m 'l i'tVleJu'j ~tliu l'li:l111nm'i 1.ijv 'l uflf -:lu 

Q.l ~ Q.l d'd I Q.l 

111f1'Vii:lf1)11'U!'lf-:lU'j~1lf)EJ'I'll'll'U:IJl ('l'll'UI'I~1'U, 2553; Lorenzi, LaRue & Collins, 2011; 

11]91 o' 9Jowd o 'l9J<:lJ w 
Stone, et al., 2010) li'I'Vl1JtJ-:lflfi11:1J'l.i:l'1flt1J'I'l'VlCJ11J1J:li:l'1:1JUfl'U1:1Jl 'lf!1J'U!l'U1'1'11-:li:l''U1JJ:l''4'U 

'VlfJ~m'j:JJf)l'j.ijl'lm'ii'I'Ulfl-:l 1M'w1~il1m1Jl'Vi11'U'lfUI'I~ 2 ~'ti'ou~~u 1~ 11'1mU'Vl1~m'ii'I'J111'J ~191u 
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~ . 
0 9 "' ;J) 1-' 1 "" ..s 'Wl\9lln !'Wlnfl~Wl1CJ~'WW~~1:1J u1llfl1:1J STeP 'lJfJ~ 'V'lnfJ'Wfff1lln~fllli~ (Polonsky et al., 2010) "11~ 

~ 

mm1 m11m1 ~m:r Uff'W 'W ?ltl1mm'Vi 11'W 1 l1'~~~1:1Jlln~u1~Lil'W 1 ~\Oluu 1mn 1 wiia~~1CJ~'Wm~ . " 
1~v~1w1um1fftl 'Uff'W'W 1M'?ltl1tJiim1;ij'~m1~'Wlfl~fl~1~viaLda~ ~1t~11inn w1uu 1 ~ 1~t~nn 1 l1' . " 
'll'm.JnU n~-fhu~ mnn1~~1:1J 1 '1'11 ¥1vn1un~ m1 L~CJ:IJ'IJ1'W 1 ~tlff1 um1 fft! 'Uff'Y 'W 'V'lq~nn um1 

~ ~ 

;ij~m1\91'Wm~rl1'Vifu?ltl1vnriuu~~u1~nau~1t1 5 ~1'W 191~11t1n~LotJ~via 1 uu " . 

~'V'l CJ1'1J1 n~ a~~')~ 'Vi t1 f) 1 ~ CJU ') ~ Lil'W 11i f)l') u ~ D'W "lfi1'W u1mru CJ1~ tlf1~a~\911:1JllVl'W f)l') f mn 
" 'U 

d .::::::..::::! cl .::::::. .::::::. 3) 0 ~ 3} cl : .t cl 
'lJ 'W 1~ L'lJ:IJL'Vi :IJl ~ff:IJ 11i f111 Lf1'1Ja'W "lfn 'W tl f1\91 a~ l! n~ '\1 1'W 1'W fl H 'lJa~ f111 hH 'U :IJ"lf1 f111 'Vl~L 'U:IJ l! n~ 

" 'U 
~ 

au m ru \Ol~t! 'W 'V'l v1u 1 n ~ ~iiu'Vl'IJ1'V11 'W m1 fft! u ff'W 'W ?ltl1v 1 l1' ff1:1JU o ;ij~ nn \91 'WW~ 1 'W nn 1 ~ 
• • 'U . ~ ~ 

a'W "lfi1'W 1 ~m U' 'W m1 ila~n'W 1:Jrum'\11n'll'atl~'V'lm~ Yi'V'lu1la CJ\911:1J'll'W\91 a'W via 1 uu 
" u 

~ 
o.J .::::! .<::::1. .::::::. 

1.1. 'll'W\91fl'Wf111'Q~fl'W"lfn'W 
'U 

I ;JJ_If ;JJ..S .;., 9 9 'l ;J} 

'\1 1 nm 1 'Vl'IJ'V11'W 111 rum 1 :IJ'V'l'IJ 11Vlu 1m 'IJ1'Vi 11'W 1 fff1'U1~fi11:1J u 'W 1 '\1 1 'W m1 1 'If 
'U 'U 

D'W~i1'W (Wong et al., 2011) ff1'Wf111fff1EJl'UfJ~CJ1:1Jl~9f (Yamauchi, 2009) 'Vl'IJ':h 2 1'W 3 'UfJ~ 

?ltl1vu ~a'W "lfi1'W 11-ion~a~ uflmm ~~~ a~~~\911:1JU1 ~Lilm1n£~~ nnu ~a'W "lfi1'W 'Ua~ ?ltl1t1 un~ 
qj qj QJ 'I 'U qj . ~ . 
fft! uff'W 'W 1 l1' ?ltl1viifi11:1J:U'W 1 '\) un~mm1 ou ~v1 1 ~ a~1~on~a~ 1 ~m'Q 'V'l1~'ll'W\91a'W Yi:Umn~m1ll 

• 'U 'U 

~ . 
tJ~'Vlnl~lln~Qf1n~!nCJtlaCJ "1 \Ol~u 1) na'W1~\9111'\JfffJ'IJiJ1CJllff~~9faCJll'W nm CJ1'Vi:IJ~fJl~'tJ'1~ 

~ 

'U1~ 2) ~1~:iJaria'Wu~CJl'Vlnflf~ 3) fi~~'U1~vm1au1nmu~a'W"11i1'Wa~1~U'av 10 1au 4) ~~v1 
• 'U 'U 

~ 

~~~Y11m1:1Jff~m~tl1'Vitl~ 6) u~CJ1L'Il'l'M''W1~tl1'Vit1~ u1nru'VIU'1Yi'a~ MU'1'U1ff1'W'IJ'W M1a~'WU'U'W 

Y\1uu 90 a~rnnutl1Mtl~ 7) l'i1~L~u11w 1'W1Yina'W~~L~llaam'Vtaila~n'Wv11Mnmuaanm • 
j) d Gi 3) 0 .::::! 'J) d..:::t 3) Gj 3) 0 .-.::! cl cl 9 dG) 3) cl : 0 Q.l 

'V'l1fl:IJ!'U:IJ 8) l'lffflnf1~!'1J1 "l 'Vil:IJ'W1~\91H'Vl'Q~ 9) 'Vi1ll l'lfff1n!'lf~!'U:IJ 1'Wmru !'!fi'U:IJ"lf1ffl'Vi1'1Jf111 

.::::! ~·UJ ,JQ.I 3)e::. ~ cl d.::::! 'J) cf"l cl dt j)~lli'J 
'Q~fiH\91fJ !U "lf~:IJf1'Vl'IJ'UfJN~'V'lnl~fla f111!'1f~L'Ull'Q~CJ1~1mte:Jnf1BeJfln f1fl'Wlf1'1J!'Vlfll'lfm~\91a !U 

1 o) ?ltl1v~a~'V111'1J'U'W1~CJ1~u'V'l'Vlvi~ ur~~m1u'W Yin'U'W1~D'W"lfi1'W ~u~ 'Waf1'\11ni1n£~~ 1 'W m1 
'U 'U 

~ 

U1\911n 1 wiia~ 1~a~1~iJu1~iY'VlTilll'Vl 
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d QJ .::::::::. .:::"). 

1.2. fll'Hfl1J1fl£11e:J'UCJffi'U 
"' 

' ' " 5 'U CJfi'J 'U Vi 1 ~bl1'U 111 ui 1 ~ 'U eJe:J{ill'U Vi -ff -;Jtm 1~ri~ 'U 111fl'ti1J1'U m11 r11'W 'Uti m ':ill 
"' " . 

0 li]ilil il ""' ""'dd li]il9il d 9 iid d ""' 
(bioengineering) \]fl'Vl1flltJ !~~1tJfiJ1ll1e:J'U e:J'U~fi'U'Vllfl1J !J !'lf'U1'U "1 fn1lfl1J !W~W'U'Vl'elU!'I1iJll 

~ ~ I j}cl 'j} I I d Q lf) <J} 

4-8 e:J-;Jfl'1lCJffllCJftJ1:1' 1~CJ11-;J~1ll'lf'U~N "1 1w~]W'U tlfll1'U'lfe:J-;Jl!'lfl!'ti-;Jl!f1~1J1!JW~1-;J rrJ1'11m1ll 

ffiN1wXtv'U B'UCJfi'J'U~ttlm-hu~1mm~1JH~e:JwMflfiMe:J-;J chhn'U 28 e:J,;Jfl'1tCJf'UtClftJ1:1') 1~CJ1l1 
<:u 'U q qJ 

" 1~'Ufl11ll~e:J'Uufl~u1:1'-;Ju~~1l~e:Jci1~'U1'U 28-30 1'U ~-;JU'U'I1~-;J111mtl~1~ 30 1'U ttl4'11v-;J1~1l1Mll~ 
"' 

~\9i'e:J-;J!U~CJ'U'tl1~ 1'11l1 (Goldie, 2008; McCulloch, 2010) rlmf1JB'U~i'J'U~1~1'Ufll1~~U1flfll 
cl 1fJ 3Jd ~ 3} li) 'j} Q.l ,J I Q.l o<:::::t. <C!o Q.J rf I I a. 

{l'llJ1Hllfl1J !J'Vl'elU!'I1iJll'l1e:J-;J !~'U1'U 14-30 1'U 'ti'Ue:J~fl1J'lf'U~llfi~Nfl~flU!CVl'tle:J-;Jll~fl~ll'l1fi-;JNfl~ 

" " ;1-;JiJ m1t ~1Jtl1nml'i' e:J,;j 1l1-ffll ~ffn1Je:J w 11 fl fi 1:1' ,;j mn mrnt~ 'U 'Vl1-;J 1nfll'i' e:J,;j'j ~ 1-;J 1l11 ~11 nu 1:1' -;Ju~~ 
q 'U 'U 'U 

" ' ~ 9) 'j) ~ a. 1fJ 3/G} .:::!l::! a. 
'111e:Jm1me:J'Ue:J1Je:J11 '11-:ie:J'Vl-;J n !'U111'Vllle:JW'I1flll1:1'-;J . "' "' 

~ cl .:::! rl 
1.3. fl11'Vl-;Jl'tlllu~tl1Ufl~'eltlmw 

1 ~ll~ ~ CJ1~ 1 ~u ~ 1'U e:Jfl1l 1m~ 'U 1~ 11 ~fill ~ 11 ~ tlJ 'U B'U ~ 11CJ~ l9i m~'-ffll ~ff'U e:Jtl111fl . "' 
' " ' 

l'h1Mtn~m1m~t~1J v-;J~1e:Jmmi1CJ,;J1'Um1~~~~e:J hfl\9i1-;J"l Vi~~l9ie:J1~'Vll-;Jtite:J~ ~-;J\9i'e:J-;J~1~1J1J 
" ' " 

1 'U fll'j ~ ~ fll'j Yl ,;j l ~ ll e:JV NUfle:J ~fi CJI9i f) -ff ,;j fill llfl ~ E ,;j u 1~ ~ e:Jll ~ ,;j u 'U fl 11 ~f) tl m or '11 iJ 1J tl m tJl ~ ll . 
'j) 'j) I 'j) 

llfi~YJ,;jfi-;Jm ~ile:J,;Jrl1'11i'1JY1-;Jt~ll 1~mu '1"11~ ~m1 rl11 11l'W1Ji1vi'ihmn'Ufl1 -;JYJ-;Jt~ll 1 'U tl-;J'tltJ~11ll 
" 

~11tl1'UUl'U (Reed, Lawrence, Ashton, Higgs & Hollinghurst, 2003) 

111nm1f 1Ju1~'Vl1'Umm11~ u e:JCJ 11~ e:Jfll'je:Je:Jmn -;Jtfl~e:J'U t111i 1-;JmtJmnn11tln~ ~1llU'U1n'lftlfi u~ 

rl111f1J hflt1J1'1111'U 'W.fl'.2554 (rl1um1'U'I1~ntl1~n'U'tl"m'~"~ul'i-;J'lf1~, 2554) 1~1Jm11u 11QtJfl11~ 
" ' 
th~1fi1'Utite:J~~11'Wvi'ihmm'I111'U m~mnw~ 3 1h~m1i1lln'U!~wi 1) 1~~1J'Wfllfl'll1flfliflfl' 

" "' 
' " ' 

Viue:JtJni1'11~ml'hn1J 10 lltl./ ~fl. 2) ~mm1llfl~mm1ufl'~,;j"e:J,;Jfl11~th~1fi1'Ulite:J~~1 ufl~ 
I 'j) 'j) 'j) 'j) 

3) mfl11'111CJ1 UllJe:J 1~fm11~1fl'l1~e:Jfi1{11J ht~1~ rl-;JtJe:Jlfl11Ufl~e:Jlfl11Ufi'~-;J'tle:J-;Jfl11~U 1mfl 

1 'U l ite:J ~ ~1!! D-;J 1 ~~~'U 2 'lfU~ ¥ie:J 1) e:Jlfl11'VlN 1 ~ 1J 1J U1 ~ fi'1'Vl B~ 1 'UiJ~ (autonomic symptom) 

!~uri 111 a'U '111 1 1ltl'i''Ut11 fl11ll~'U h~~9ffl' i~i'lnfl' ,;j ije:Ja'U H1nnnfl m~-ff1Jm~ri1CJ fi~'U 1 tr 
"' " 

d ildl il ..\ i/dl "" 'i . 
e:Jll1ltJ'U~fl'me:J'U !'11-;Je:Je:Je:Jfl 'lf1 ~fl'tl'111 llfl~ 2) e:Jlfl11fl'lle:J-;J't11~tl~ !flfl' (neuroglycopemc symptom) 

'j) ' 'j) ' 

!~uri tie:J'Ut'W~CJ ~iYn~e:J'Uil-;JVi~hMu-;Jtv'U ufi~~'U e:JW'I1flfii1-;Jfll(J~1 u'U-;J-;J tl1~fh11~ tlfln1CJ1m1 
qJ q qJ ~ 

~e:J1Jfi''Ue:J,;J~1[1-;J -ff1Jfi''U 1l1~fl'm~ ~1'Wi1ir1 ~~~1 ~1-;Jqfll Mfi-;Jilll 'Wq~m1wtl~CJ'Uuufi-;J 111n 
'j) ' 'j) 'j) 'j) 'j) 

~ ..:!:lcv aJ~d o a...::Qo Q.l C! 

~'UUHe:J111'11ll~fl'~ l!fl~/'111e:J'lffl1Jl-;JfiHllle:Jlle:Jlfl11fl11~'U1~1fllfl~'U'UCJf1'11flltJ "1 fiH e:Jl1lll 

" 
e:Jlfll'j fl'lle:J,;J'U1~ fl[l i flfl'lfl~ ~'U i ~(J 1l1~e:Jlfll'j u 1lllrie:J'U 

"' 
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I j) I I 

fl11!! nhniJoiJenflU fl11:iaJ1\911r11 'WI~ o~#h 1 'U 1:;:; \P)uV\ hh 'U!! 1 ~ 1 ~CJ1 ~fl'U e:ll'\111 
q 

" ' 
m11u1eH~1\91 15 fli':u bl1'11i'ut11\911rJ1'Ut~o~l'l11.J1'Uflm~hin'Wm'l111m11uht~1\91 30 fli':u 

j) j) j) j) j) 

11~iiJ.Jjmw mm1m11u1enm\9115 fli':u 1~llfi flr11flm~~ 3 ~~~ t11~:JJrl'U 180 :ur1. t11eJ'~rJ:JJ 180 :ur1. 
'U 

: ,J 9) I lr] o' 9) 9) "'! 1c11 ,J 9) 9) 

'U:JJff~ 240 :JJrl. 'U1N~ 3 'lffJ'U'If1 'IJ'U:JJU~ 1 !!N'Uff !rl~ 'IJ11\9l:JJ'l11fJ 'ilflflHfi1CJ'If1:JJ flr11CJ 1 Nrl 

' " 
1~vl11 1J.Jmm1il'fl~~'Umv1'U 15-20 'U1Vlm1~ 1~i'Uflr11 flff'l1~omm5J.Jjmw 1'1~fl~11 

'U 

'II:;:; 111 'U 1~ 11 m1:;:; J 1\911rJ1 'U ~~ o \91 ~ 11 ~ 'U enm1 ~ o 1 'II fl flm:JJ ~ o:JF)\91 N'ihm 111'11 11'U 1 ~ 
q 'U 

j) I I I 

1'1 ~ 11 'U ~ ~ iJ fl 11 :JJ ~ 1! ~ 'U f) ci 1 ~{)~Vi~ iJ 1 (J ~f)~ {1' 1 :JJ 1 'j fl JJ au~ \91 'U! Vi f) lJ f)~ n 'U f) 1 1:;:; 1'1 ~f)~ 11 1 ~ 

1\91 m u 'Y'l1:;:; m1<U' \91 fl11 ~ 1 'U m 1 i' u JJ 1:;:; l'11'U o 1 '1111 ~ 1 '11 :u 1:;:; ff:JJ bl1'!1 i' u N'il 1m u 1'11 11'U ~ 1 <iff) 'U 9f~'U 
'U 'U 

2. m1 .U\9lm1\9l'UW~~ 1'U m1 i' uJJ1:;:;m'U mm1 

11fl!111'11 11'Utrl'U 15 fl~lJfl11:JJti\91Dfl~'UfJ~fl11 !N1NrlltyfJ1'1111 m{1u 1eJt~ 5\91 tY ~Nrl 
'j/ j) I j) 

G) 9) ' ..::::! QJ 0 9 ~ & 31 ... '1 d. 9 3)~ C::t. d ~ 0 QJ 

! '11 'j 1~ fllCJ:JJ 1:;:; ~11 'U1 \911rl ! 'Wlrl fJ\91 {1' ~ 'IJ 'U 'U fJfl'il 1 fl Nu1CJ! 111'11 11'U l'1 ! 'Iff) 'U C)ffl 'U 'i):;:; :JJ Uill 'l11'U 1'11 'U f) 
'U 'U 'U u 

~;flr]:V 31 d. C::t. ~ :l}t 

!'Y'l:JJ'IJ'U !\9l'il1flNrl'IJ1~!flCJ~'UfJ~fJ'U9frl'U (Carver, 2006; Nichols & Caminero, 2007) NiJ1CJ!111'1111'U 
'U 'U 

_:lj ..\ W : lr] "-' _J I "'> 1 9) 9 9) "'> 9) d 
tu1'11 :u1 m'Y'l Dfl1U fl m ~\91U'U 1\911rl!!rl~ 1 'll:JJ 'U 9f~ 'II~ 'lf1CJ'Il'~ r1 om1 tfl\91 1 flu l'1 m9fo'U 1 'l1!fl\9l'lf1l'l ff\91 

q • 

j) j) j) I 

11~ii m1 mufl:JJU1'11tJ fl\911 1 ~ oci1 'Utflw C¥1 Vim m~ ff:JJ ff1:JJ11 ol111 ~1 \91CJfl15 fl1U fl :uJ.Jjmw 01'1111 
• 'U • 

I I 'j) I j) 

'11 ~ fJ!! fl r1 fJ~ Vl i' 1J D 5 ~ l'll'U \91 r1 fJ \9lf1 ~ 1 'U c}f~ NiJ 1 CJU~ r1 ~ fl 'U iJ fl 1 1:JJ vJ' fJ ~ fl151JJ! 'Yll fl 'U ~ 'U fJ V flU! 'Y'l fl'fJ 1 CJ 
'U 'U • 

" ' " 
t11'!1 u fl\91 1 l!rl~ n'il fln :u JJ1 ~ ~ 11'U til o~ 'il1flfl 11:ut1' 1'U 'il~l111 ~ 1 Nmmn\9lfl15 ~ o~ Dfl'U 9f~'U l111 i1' 

'U 

j) j) j) j) jl 

1 ~ 1'1ut11 mr11 'U ~~ o \91 ff ~ ~'U m 1 rJ\91 t11'!1 u fl\91 1r1~ 'II~ l111 ~fl'U 9f~ 'U l11~ 1 'U 1 ~~ ~'WltrJ:;:; 1:;:; ~ ut1 wnr1 
'U 'U 

" " 1'Ut~D~'il~rl~rl~\911:JJ 1JJ~ 1CJ 11~ii N'il1vvi' o~mufl:JJ'IfU \9l!!rJ~J.Jj mw mm1tm~vi' o~i' UD5~l'll'UfJl'l111 
'U • 

\91H\911:JJ!Jrll 

il u ~ u 'U m1 i' flfl 1~ 1 CJfl'U"lf~'U 'lfiJ ~ 1 'l1ll ~ u r1 ~ <0 \91 n 'II m 1 :u 1 'U flU ffu u ff'4 'U ~il 1 v 1 ~ 
' " 

mm1 o.U~m1 \9l'Uw~oci1~t '11m~ ff:u ff1:JJ11 t~rl\91Uru'l11fl11 t~:u'IJ o~t11'11 u fl\91 1 '111flm11<itf)'UC)f~'U 1 ~ 
u 'U 

(Carver, 2006) ~Wlf'U flU ffU 1J ff'U 'U flU <0 \91 fl15 \91 'U !fJ~! ~ o~ fl15 i' 1J JJ 1 ~ l'11'U e:ll'\1 U !! r1:;:; m11 <if • 
I r j) j) 

'Y'l 1:1 ~ ~ 1 'U 1 'U !! ~ r1 ~ 1 'U! Vi fJ r1 \91 iJ ill '111 fl11 ! ~ :JJ ~ 'U 'IJ fJ ~ t11 'l1tJ fl \911 'II 1 fl fl1 5 1 t 0 'U 9f ~ 'U (Barratt, 
u 'U 

"" 1· I 9 9) 9) I I ..\ 1 9) d Frost, Millward & Truby, 2008) fl11'il~ u5!!fl5:1Jfl11 !'l1fl11:JJ~fJCJ1~\9lfJ!'UfJ~ ~CJ'Y'lCJ11Jlrl~!'lfCJ1'1l'1ty 
I j) I I 

11flt111'!111'UurJ:;:; u fl1fl'lf'U 1m1 u riN'il1m 111'11 11'U Vi~ \91 fl'U C)f~'U ff1m1 o rl\9lfll'w 1\911m u ~ vff~ ff:u Vi 
'U 'U 

I 'J) j) I 

tm~~~~~ ~~~o~u~~ (HbA1 C) urJ:;:;v~rl\9lfl11!~:JJ~'U'IJD~t11'!1U fli1 9f~t~'UNrJ.fi'1~t~CJ~'il1flfl11.Q ~ 
" fl'UCU~'U1~ (Malcolm & Moir, 2009) 'UfJfl'il1flU1D1Ufl1:JJff~!ffj:JJ{1':JJ11fi'U~!!ll~\91'U !!rl~fl11ffU1Jff'4'U 

"" I "'> "'1 9 9) ,d ~~ 1 9 9) 9) I 9) .'I 
l'll~ff ~fi:JJ\91 fJ'Y'lt)\91 fl51:JJfl151J1 flflfJ1'1111 1 'U~'iJ ~fJl~l'l!u 'U!111'1111'U ~CJfl11 1'11 fl11:JJ~!!fl~u 1CJ!!'O~ 

moufli' 1 Nfl¥1 flfj~~ 1'Um1unflflmm5 ofl D11vur1mu~ v'Ul.J1:;:;ffum1ru mv 1 'U flri :u 1\9lvN'1.U v 1i1' 
q 'U 
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" . . 
l1Jl'I111'U 'Vl1 en.n1 \l~~Wll:IJ!~CJ:IJU' l'U tV!enh~liJ'Uf11'J'ffU U'fflfU 1llf1l!UUU 'Uii f1 'VlUilfl~ll'U'U'Vlt)~ mnJ 

mmnflfl'lJD'l~'tJ'lrll~'tJ'lf1ilf1~:1Jm1lfJ:IJD~l\llJUmYlrlqj'Vll\l'ffi1~ (p < o.o 1) ('Vl'J'Ufll, 2551) 

'W D f11llf1f11'Jfl11lfl:IJ'lfW~ u~~111mw mm1 ~ \lnci11'11'1'll'i''W H'1hmultt11'U~Q ~iJ'UCJf~'U . ~ ~ 

1l ~191' D\l11 ~ m 1\91 'U W\lloi' 1 'U mttn 1..1' 'ffD~ fl ~ D\lnu f11'JQ ~ V'U CJf~'U 1 ~m~ D\ln'W eJ'U \911 1t1 1l 1nm1~ 
~ 

'j) I I 3) 

Ul\911~ l'Ul~D~ihYilf1~1llf1f11'J 1'lf'il'W9f~'U !loi'uri 1) rmQ~CJ10D'UlJDm'I11'J 30 'U 1Yi fl1'JQ ~iJ'UCJf~'U 
~ ~ 

"'.I 931 "'ll]•"" 31-=> A o931 
ll ~~'JU U'J ~Yll'U Dl'I11'J ! '11 \9l'J \ll1~1'Yl f11'U !:1Jfl1'J l! ~till! ~1!~ 'U 'Yll\l l 'U e:l\l1Jlf1f11'j 1J 'J 11l 'j e.ll1l'Yll !'11 . 

3) I 'j) I 

f11'J fu1l1 ~'Yll'U Dl'Vil'J ci1'*1 2) fl1'J lJDl'Vil'JlJDiNlfiDiJeJ\lfl'U 'J ~~UUl\911~1'11 1 ~tll\91'1 CJ:IJ Dl'Vil'J 

. " . 
1I'J~lfl'Ylfl1{1u!m~'J\91Yi~~9f:IJtl'i'~1CJ~~~1l'lf'W ~f1D:IJ '111m~ tt~Dmttl'Ji1--11~mu'Vl1~1'Wmwi1 

~ ~ 

"""" ""9 " 931"' '.1"" :IJ f11'J l~ 'U'Yll\l '11 'J D 1 'U 'fffll'U f11'JUI tle:Jf)ll'J \l 1 'If '\AI~ \l\ll'U :1Jlf1f111uf1\91 (Reed, Lawrence, Ashton, Higgs & 

Hollinghurst, 2003) '11 ~mrle:Ji' u1l1 ~'Yll'U m 'Vil'J 'U eJ f1 U' 1 'U lit D \l1l lf1 'lfW ~ D 1 '1111 m 'ill11~CJ'U t111llf1 

11n~~U'l'U (McCulloch, 2010) u~~ 3) nn i' u 111 ~'I'll 'U mttn 'U eJ nU' 1 w 1l ~ f11U f1 :IJ 111 :IJ1 wu fl ~ D ~ • 
liJ 31 • "" d 31 31.'1 31 "" 319 • 1 "" 31 
! ~ ll\9lf1\911\l1l 1f1f11'J l\91 'J CJ:IJ Dl'Vil'J 'YlUl'U Vlu1CJ!U1'1111'U 1l~\91 D\l:1Jf111:1J'J ! 'Uf11'J U'J~ l:IJ 'U 'lJD:IJ~ 

~ ~ ~ 

1fl'lf'Ulf11'J 11~:1JlU!llfl~D~'lJe:l\leJ1'111'J\9l1\l "1 fli11 "1 ll~~\9l'e.J\l'Yl'J1Ufi\lf11l:IJ-ff':IJi'Un'lJD\l'J~~U 
" . . 

Ul\911~ 1 'Ul~e:l~ nu Dl'Vil'J f11 'j De.Jf1f11~\l'l1 ~ e.Jf)l'j De.lf1ll 'j \llfl~e:l'U l '111i 1\l f)l(J tVieJ 'ffl:IJl'J of mn 

" 'ff:IJ~~'lJD\l'J ~~UUl\911~ 'l'Wl~eJ~ • 
3. f11'J 1J~m'J \9l'UW\lloi'l'U f11'J lfl ~e:l'U l '111i 1\lf11CJ ll~~f11'J De.lf101~\lf11CJ 

f11'Jlfl~eJ'Ul'111i1--1f11CJ'I1~tlf11'JlJfl'ilf1'J'J:IJ'Yl1\lf11tl (physical activity) '11:1JltJi'i\l mn11 

n1lm 'J:IJlfl~eJ'U I 111ri1'W 1'11\l "1 'lJeJ\li1\lf11tJ~\llfl~ 1llf1f11'J'I'11--11W'UeJ\lf1~1:1JlifeJmCJ u~~'1'11'lM'iJm'J 
1 '*'Vl~\l\ll'Ul~:IJ~W 'illf1fl11~11n~ 'IJW~'W'n m1 lfl~D'U I tt1i1\lf11CJff1:1Jl'Jt111'~tt :IJ1~'11lJtl'i'dJ'U 4 

~ 

" . 
'IJ'U'\Je:l\l~'U~\l OU'ffl:IJ~e:l lfltJ1'1i'11 2) f11'J'I'1Nl'UU'l'U \ll'Uff1'U \ll'U'ff'Ul:IJ (household activity) l'lf'U 

0 9} 0 Q.l 9) 'j) cl <J} OJ~ 'j) d d Q.l lf}'j) ~ Q./ I~ 
'YlHlwmw 'Yllm1 m\lt11CJ'lfl:IJ !'lf~tlm~'iln m\l'IJ~'Vl'U t11J1'U !f1Ulf1CJ1Nf1N~ 1:1J 'lJ~~'U \9l~l!\91\lf1\l 

~ ~ . 
l!J31 31 "" ddiliJ.I"'""ddi • ""liJ.Io "" 
!:IJ mCJ'Viqjl 3) f11'Jl~'U'Vll\l'illf1'Yl'I1'U\l !utl\ltlf1'Yl'I1'U\l (transportation activity) l'lf'U l~'U !U'Yll\ll'U till 

" 
1lmm'W 111'1'11\ll'U l~'U !11Yil'li'J~ !~'U~'UU'U ~~ !!~~ 4) m'J'I'llfl'ilf1'J'J:IJ1wmni1\l'l1~tl\ll'UD~!'Jf1 (leisure • 

1 : 1 ..:::! 1 I 0 Q.J ~ ~~ ..::::::::. .::::::::. Q.l 

11ti'Ulll~~f11'Jl~'Uf1Wl\911\l "1 (l!f111l, 2550) ff1'Uf11'Jtltlf1f11~\lf11tl fle:lf11'J:IJf1'ilf1'J'J:IJ!m:IJ1llf1f1'il1\9l'J 
. " . 

1I1~~11''W 1~CJlJf11'Jlfl~eJ'U ~ltt1'lJD\lf1~1:1J!U Dll~~'ll'eJI'i eJI'i 1-.1 "1 r1'1i 1\lmtJ iJ m'.i'tJUQ ~ ltt~t1CJ'W 1 m1 \91 

~~:IJ~w '1'111M''ffm'Jom'Vlm'J'I'11\ll'W'lJD\l1leJ~l~~~rr 11'i)~~w 'lf1CJ~~m1:1Jtf1'1 CJ~ m1ml'\l1~m !l'i' m1 

o Q.l d 0 3) ~ 1rJ ) Q.~ d I 

eJDf1f11~\lf11CJ'Yll'l1 m~'ff:IJ 'il~'Yll 'l '11 'ff'lJfll'Vl'Y11 1 11u ~~m'J mufl:IJ 11 fl~'IJ'U ( 'ff:IJ'Vl\l'El, 2551) ff1'U m1 . . 
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" 31 ~ Q.l 31 Q./1 "' 
fH'l1:JJrtH) a~':i1f11'H\'l'U'IHN'H1 'il'UW;;;VIn (resting heart rate) 

m-:i i'in'ilm -:i:JJ'VlNmt~ur~;;;m-:i aamh:1'1mtJi1'1mnllla'lnuur~d'mn 1 -:irHUl'H 11u t~u 
I I I 3) I I 

iY 'IVil'i' anJBu~mh'lmm;;;ff:JJur~;;;m11tff:JJa hwff1:JJ1HlYi 11l1'-:i;;;\9lm11mr~r~~l'11r~'ltl'i' rwa'l'il1n 

' ' " 
'UW;;; a am11~'1 f11tJ'il;;; 191' a'l1 '*VI ~'1'11U ttr~ ;;;u 11 ci'!VI~'I'I1U Vi rl1rl'rufi ff~ 'Ufl'l 'i1'1 mtJ~ ml1 ~ 1r1 11 1n u q 

3) I I I 

a an ih ~ '~ mm Vi tJ'IVI a 'i 1'1 m tJ 'il;;; 1 '*u 1~ 1 r~ 1 u til fl m VI fl t i.J~ tJ'Wl ~ u VI ~'1'11U :JJ 1 nVI a Vi 'il;;; r~ ~ -:i ;;;\9lu 
3) 3) 'J) I I 

u 1~1r~ 1wila~ 1\Pl' uam1nii nTJaanih~'lmt~uuutm hu A'lf1t~r~~-:i;;;\9luu 1~1r~m~tJff;;;ff:JJVi tm;;;~ ~ 
" ' " l~~ tilfl~U~ 'I (HbA 1 C) f11-:i afJ nih~'! mt~Yi 11-H't ii fllUfl'Ua'l'i 1'1f11tl 111'i fJaU "!!~U mn~ u nci11~ fl 
" " ' 

i.Jj :JJlW au "lf~U l'vi1l~:JJ u\9i i1'1f11tl'il;;; i1'1:JJ1 Hl1 '*u 1~1rl 1\Pl' :JJ1f1~U n-:ht~:JJ '!f1tllVl:JJ fl11 :JJ i1'1 :JJ 1 ':i fl 
<U 

1 U f11-:i 1 '*flflf1clfl'ilU 1\Pl' fl~1'1~'1 ~~ (Zanuso, Jimenez, Pugliese, Corigliano & Balducci, 2009) ~ 
" uff~'lfi'li.J-:i;;;ir'Vl~ fllVI'lla'l':i;;;uu'Uu -ff 'lflanclft 'ilU 1 u 'i 1'1f11tJ ~ fJ i.JfJ~ 1-h 1 'il Vi 1'11U 1\Pl'~ ur~;;;n~ 1:JJtii a 

" " 
m-:ii1tJU1 t~ul'i'u f11'Jflflf1tl1~'1mmtl'ir~;;;Ai''lfl1-:i1'*nmi.J-:i;;;mw 20- 45u1Vi fl~l'I'QfltJ 

" IY'i.J~1M'r~;;; 3 fli''~ 111fl fl~1'1uflt~ 1so 'WlVil'ifliY'i.JmM' tll1'Hmt~m'Jflflnn1~'1mt~ ~fll'i'fl'lm-:i1M'l'hl'il 

" " Ql I Q.l,.. I tl t:::! ... I q 31 Ql I I 

(resistance training) 3 flH~flffu~l'H Uflf1'il1f1Uf11-:iu'J;;;l:JJU~Ulfl'l ur~;;;'Uflfl1-:i-:i;;;1'1m'l 'l f1fJU 

aflf1tl1~'1mm~u ~'1~1t~u~uflmml'i'fl'I1M'fl11:JJ1'urlH'1htJ t'lfu m1;;;fl11:JJI9lu 1 m1~ 1 u 'Uru;;;'W'n 
q " <U 

tnu 2001100 :JJ:JJ. i.J-:ifl'Vl 'H1mn1;;;fl11:JJI9lu 1m1~~n'H1flr~~r~'ltnu 20 :JJ:JJ.i.J-:ifl'Vl 'UW:tflflf1tl1~'1 

f11tl f11-:ii'iVItll~i1'JllVI'UfJ'I':i:t1J1JiJ-:i:ti1'1'VlfJ~ 1mJ'~ (autonomic neuropathy) 'H1flVItl1~m'11VI'UfJ'I 

nuuiJ'J:ti1'1'Vlff1Ui.JmtJ (peripheral neuropathy) ~~Ull':i'l ~~iJiJ'J:t1~l~UUHrl~l'Vl1 (ADA, 2011) 

H'1hm Ul'H 11U ~Q ~au "lf~U fl1-:i '11 ~ f1l~tl'lf11 ':i fJ fJ f1tl1~ 'I f11tl 1 u 'lf1'1l1m~au G)f~ u iJ f11 ':i ~ ~ ~:JJ 
~ ~ ~ ~ 

I 'j) 3) 'j/ 

ff 'Iff~ tw:t 1l1m-:i flflnn1~'~ mm:)jfl 1 n~nmnfl u :)j fl m11 1'J u flf1'il1nii fl1'j ~ -:i 1'il-:i ;;;\9luu 1~ 1r~ 1 u 
<U q 
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l 0 9 "'> 'J I ,J dl9 !lid W li]!li 
~ 'W f11':i f11'Yi '!Hl fi11:JJ U H 1 'W f11 ':i !~ 'W 1 'W U\91 fl ~ fl 'W CJf H ~ :JJ fll 1 flfl! fiiN fl 'W 1 ~ (Pasternak, 2005 

" u\~1'11:JJfi':JJ!tlV':i~, 2548) Liu !~'W~~~m1'Wt~~T:nhw 10- 15 mil~t~flf-:~ 1ur~~1li'!!t~vfl11 30 mil 

m1 L~'W 'ff1'YI fu~u--w hfi!Ul'YI11'W m':iL~un'\lm':i:JJ'Y11-:Jfl1V'YIU mhunm-:~ t~~1-:~u t~v1'Wr~~ 30 'W1VJ 

lJlflfll1 5 1''W~t~rl'u~1ri ~~uri L~ur~-:~li'Wt~ !~ur~-:~l'!1'W '\l'lfl'u'll!~'W L~wri'W !~'Wtuml'u~ "' . 
C::..:::i Q.J \J] 3) I I .<:::::t cl ~ .<:::::t '1) lfJ 3Jtr) I ~ ~ 

Equivalent- METs) 11ifl'-:!!fl\91 !~'11V "111!~'\.J!n fit! 'lJW~!~'W':itl-:!!'Vlfl-:1 ~~ !:JJ!'Vl':i1~rvi:JJt!'W'lJW~V'W 

f tl-:J!'Vlfi-:J!'Vl':i 1~!~ :JJ'Yi 1V 1 '\l! ~ 1 U~rl'lffl:JJl':i fi'Vl~fi''W 'Yl'W 1t~f!f tl'l ( fi':JJ!tlV':i ~' 2548) 
"' "' 

I .<:::::! a:, a' a:, 

'\l1flfll':i'Y11J'Y11'Wt!V1-:J:JJ':i~UU Ufl~1!m1~'Yitlfl:JJl'W (systematic review and meta- analysis) 

W .<:::::t a' .J lJ) 3) ,£i .<:::::t I ..:::! 

'llt!-:!tl:JJUUtl':iUfl~fiW~ (Umpierre et al., 2011) CJf-:1 !~':i11J':i1:JJfll':ifl'fl1ll!'lf-:J'Yl~fltl-:JUUUfl:JJUfi~:JJfll':i 
' ..::::! Q.l QJ a:. ' a:. 0 Q.l 

fi11Jfl:JJ (randomized controlled trials- RCT) !fW1fl1JNfl'lJtl-:Jfll':i'\l~fl'\lfl1':i:JJri'-:J!fl'':i:JJfll':itltlflfllfi-:J 

' " ' 
fllVU UUlJ 1m -:Jtrf 1-:1 Ufl~fll':i 1M ~1U 'W~'\.h!tlV1fl1Jfll':i lJ fl'\lfl'j ':i :JJ'Y11-:Jfl1V ~ tl':i ~ ~1JlJ1\9llfi!U ~ V 

n~tr:JJ~!fll~~~!~~!f!it~~u~-:~ (HbA1C) 1'W~U1V!Ul'Yi11'W'lfU~~ 2 ~1'W1'W 47 fl1':iftmn1~m~'W 
fll':i ftfl'hll Nfl'lltl-:!fll':i .ij ~ fllHY -:!! tr~ :JJ fll':i tltlfltl1~'1 fllVU UUJJ 1 fl Hfff 1-:1 ~ 1'W 1'W 23 fll':i ftflEll Uri~ 

fll':iftflEJ1Nfl'lltl'lf11':i 1M iilu 'W~'\.Jlfll':ilJfl'\lfl1':i :JJ'Y1Nf11V~1'W 1'W 24 f11':i ftflEll 'Vl1Jl1fl'\lfl':i ':i :JJ 

ri -:J!ff~:JJfll':itltlfltl1~-:JmmLuui:J1 fiHfl'f1-:~ ~-:~~~uri fll':i t~t~fltl1~-:~mvuuuut~ h Ufl fll':i 'tlmi'1'W 
'J} 'J} I I 

af 9 'J} Q.l .<:::::td I Q.l Q.l 0 .:::::::! .c! .0. cl 
(resistance training) 'Yi ':i tlfll':i 1 'lfmtrtl'111i':i1:JJfl'W ffl:JJl':iflfl~':i ~~U'W 1\911flm fl Vff~ff:JJ'Yl!fll~l'l~!:JJ\91 

" " Lf!it~~u~-:~ (HbA1 c) Vi'-:~ih~v~nmm1 t~t~nn1~-:~mvmnn11 150 u 1i1~ t~-ffu~1ri tr1m1 flfl~':i~~u 
'J} I I I 

U11'11flm ~vtr~n:JJil Lf11~~~!~~Lf!it~~u~'1 (HbA1 C) 1~mnn11fl1':i t~tlfltl1~-:~mvi1'!! t~Vfll1 150 

.:::1 I Q.l r/1 Q.l : _d _d .<:::::t cl ~ lJ}3J 
'W1'Yl\9lt!trU~1'Yi ~Vfl~fl~':i~~U'W1\911fi!Uf!Vff~ff:JJ'Yllf11~\9l~!:JJ~Ifltl~U~-:J (HbA1C) ~~ 0.89 

d .d 00:::. cl .::!i l!)9J')) 0 IQ.I .di 
!Uf!Vfl'~ff:JJmfll~\91~1:JJ~Ifltl~U~-:J (HbA1C) ~~ \9ltl-:!'Vllfi11Jtjfl1Jfll':ifi11JfJ:JJtll'Yi1':i fll':ift'mmm 

'll'D-:Jfll':itltlfltl1~'1fl1m!uuun1'1u'll'W~ t~I:JJ'Yl\911Ut~il9f:JJur~~m':i !U~ V'WU umom1fl1':il~ 'W'llt~n'f 11 'il1'W 

~U1V!U1'Yi11'W'lfU~~ 2 'llt!-:!fi''Vl':i':iWfll{ (2551) 'VlUi1fl1':it!t!fltl1~-:Jfllm!UUUfll-:JU'll'W'W1'W 30 'W1ll "' . 
~I o "' "' o 9 !II !11}1 'I !II "'1 liJ ,J ,J o 'I !II 
11J'Wfll':itltlflfllfi-:Jfl1V':i~~U!Ul 'V1l !'YIN1J1V!Ul'Yi11'W !'lffll':i 1J !ff!~':il'l:JJlfl'lJ'W CJf'1'\l~'Yl1 !'Yifi11Jfi:JJ "' . 

" " " 'j~~uu1\911r~1~~~'W u tlfl'\l1flu1 U':i!!fl':i:JJnf 1-:J!fi'~:JJI! 'j -:1'\l-:J 1 'il1'W fl1':itltlfltl1~'1fl1V n Nr~ r~~':i~~ u 
"' " ' 

t111'11r~1'WLf!it~~'llt~-:~~111mml111'W'lfil~i12 (ntym, 2548) 
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" . 
1 ~~uu wni'l1 u l~rwmJ~vu u Ui'l~ i rll 111f1fl1TJUU'J ~VIl'U r:n'YI n Ui'l~fll'J 1 oH'V'I~~~l'U'lHJ~ 

" . 
:~ 1~mv ~~'11 u 1 u m1 mJnnl~~ t11' vm1 iJf111m 'J:JJVIl~mv'Uv~~u--:wlm'YI 11'U~~I'i' v~ .u~ m1 lViv 

"' 
" 

1mJ lfi11:JJi'l':JJ~i'l'J ~l11Nfll'J 1 oH'V'I~~~l'U Ui'l~fll'J 1 uu'J~VIl'U r:nm1 ~~'11 unvum1vvnu 1 ~t11'v • 
" . " 

vvnn1~~mv ~1hmml111'Ufi1'J A 1 1111~~ m11Ali'l1 'Wl~V~lVivu1 ur:nt111 11~ 1 ,rm m~i'l':JJ~~ii 
"' 

" tll'J~~'IJU1Ali'l1ut~V~V~'J~l11N 80- 180 :JJf1./ ~i'l. m'J1UU'J~VIl'Ufl1'Yil'J1l~DV'UVVf1tll~~flltl 
"' 

" Gl'J~~m11Ali'l1w~v~v~'J~l111~ 180- 240 :JJn.l ~i'l. i~~ll~ul'i'v~1uu'J~VIl'Wml11111~ nvu 
"' 

vvnn1~~fllt1 ul?im111Uu'J~VIl'Utu'J~l111~ 30- 60 'Ulll 'UV~fll'JVVnnl~~flltl tllhJfuu'J~VIl'U 

r:n'Yil'J11~ mv'YI~~m'Jvvnnl~~mvl11'vm'Jvvnm ~~ v11'U1u 'J~~uni'l1 fli'l'rn11~1n11un~irll 
"' " . 

~{] 1tlfi1'J A 'J 111 'J ~~ 'IJU lA li'l1 'Ul~V ~illti'YI ~~ f1 n VV nn l~~flltl lVi V U 'J ~ llJ'U fi11:JJI'i' V~ nn V l'YI n 
"' " 1ntlv~:i l~flltl fll'J u 1 ~llJ'U 1 ~~uu l\91li'l1 w~ v~ rlJ 1t1A'U!V~ ~ ~iJmlmllAUJbYll11u~u1m'IJll1 11'U 

... "' 

" 
4. fll'J <O'~fll'JA'U!V~rlJl'U fl1'J~~Al:JJ'J~~'IJU1Ali'l1 'Ul~V~fl1tlAWV~ 

3J I I f 

n 11 u1 ~liJu 1 ~ 'fluulAli'lllulu l ~u E ~ ~ll ~ u v d1~ v~ rl1t1fu H'u1vl u l'YI 11u 
"' " . 

~11 1 vl'i'v~m1umA Hi'l Ui'l~i~ fl1'JA'J111'J~~ uu lAli'll'iD'1u lm~iJnwuuYin 1~vm11m111 "' . 
'JJ I I 'j/ I 

1ui'l~ 1- 6 fl1~ ui'l~i'l'l:JJl'JtlA'l111lVi:JJirllom:!Jmr~ff'v11iJ'J~~uu1Ali'l1w~v~tl~un~ l11m:!JviJ 
" . . 

fl11 :JJl ~ u 1J 1 mn~~'U rhu 1 'U~U1tll'Ull111'U 'lfW~l'i 2 m11 i~iJfi11:JJ~ll~'U:JJlf1 vm1u 1 umw Vi 
"' " . . 

1 ~~uu lAli'l 1 'Ul~V~ i~fl~l'i n1 w l'i'v~n11 u1 ~lilu Hi'lf111UUU~A'U 1 u n11 ~lli'll1v~Vl'Yil'l 'YI1v 
" " " mw\9l'v~m'J~~Al:JJHi'lnn1mn 'l-1~ii ~l'U 1'Ufl1~ 1 u fl1'J~~Al:JJ11~u vvni1 'l u ~U1tll'IJll111'U'lfW~ 

. " " 
l'i1 l'lfu 1ui'l~ 2- 4 fl1~ t11'v 2 1ul?ivff'u~1l1' l11'VA'J111VIn1u "1 i'l~ 1 fl1~ 1~vi'l'~unmlum1 • 

~ 3) <Vd ~ <V3)Q.J Q.l ~ Q..l 3) dQ.I 
A'J111 fiV l'lfl f1i'lH1'U lti'U 'YI'JV A'J1111'Ul1'U1'U 1~t1A'J1111'Ui'l~ 2 fiH i'l'i'l'IJ!Ji'lll'lfl- W'U f1U 

3) jJ 3J 'JJ 

nm~1u- nvuuvu l~ul'l'u l1~iHiw1ur.~i'lfll'Jfi1Ufi:JJU1Ali'll'Ul~V~ 1~m1:JJ n111A1un:~11u . 
'iJ I 3J 'j/ 

fl1'JA'J111'J~~uu 1Ali'l1'Ul~tl~OV'Utll'Yil'J fiJ'JA'l111 l'U~lll'i'V~Q~fl'UCJf~'U1'Ui'l~ 2 fl1 ~~'U iu 
"' "' 

'J) 3J I J iJ 

'l-1~i1lViv, oHl~'UU'U 1VIl~ 1 'U fll'J u1 'Ul Vl:JJ'YI1e:Ji'l~'U'U l~fl'UCJf~'U IY1'U f)l'J U'J ~llJ'U '}~~'IJU lAli'l, 'U 
"' 

l~V~ t1 ~~1 UU'l~VIl'U Vl'Yil'l m1 A 1111 1~ 1 u ~~191' V~fll'J fi1Ufi:JJl '1Jll111'U mh~l cU'm1mlt vi1v~nu "' . 
3) Q.l Q.JQ.I ~ J ..hd d.. rl 

fi11~UVI'Jf1CJfV'U 1~t1A'J1111~fllti'Yii'l~'JUU'J~VIl'UVl'Yil'l:JJV1~:JJV'YI'U~lU'Ul1i'll 1-2 'lf11:JJ~ lf1ill"Yl 
' 'j) 'j/ 'JJ j/ 

l'imm~i'l':JJ'UV~'J~~uulmi'llw~v~'YI~~m'Yinmh~ldl~ 140-180 :JJn./ ~i'l.'l-1~ii~umlnumm1 
"' "' 

I 'j) 'JJ 'JJ 

l11uu'J ~VIl'U!!i'l~tlll~ ~ i'l~ 'J~ ~'IJU 1Ali'll11' tJ tllQ ~ fl'U CJf~'U n vu:!Jvm'Yil'J u 'U ") fl1'J An 11 1~ 'J ~~ 'IJ 
"' 

JlAli'l l W~V~l1~~1uu'J~VIl'Utll'Yil'J 11~l~'UU 'U1VIl~ l 'Ufl1'JU1 UlU~ti'U l~:JJl11'Vi'l~'U'U l~fl'U~~'U 
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' " ' 
1 u ~lH nll 1 ¢) 1vau "!!i1u ria u iJ am111 'j u e~~ 1 ~~ ~u u u 1VJ1~ 1 u n n 1H' 'lH u~vu 'VHJ ~ m 'j :JJ n n 

"' 1 91"'1 'J) d cv : d' nnh~mumm'j 'Wr;JVJ 'lW11:JJ~CJ~'j~~1J'WWne~ ('ffmNll, 2551) 

" nn~'j 11r1'~'j~~mlwnC!1 w~al'l¢11ti\91'Wia~l'l11 M' N'1hmnl'lm'jl~n~1~nn d11Plm1~ 
"' " ' " u 1\911CI1 'W l~a \PI '0' ~ '111 al'l11tl'W 1 u IICI~'Ii1tl~ \PJJ 'W 1f) 1'j 191 \PI ff'W 1111 'W f)1'j II nil 'ill '111 Vf1ll~V~I ~ 'W f)1'j 

"' u 

'0'~ Nfi11:JJ'.i 1:JJlJa 1 'Wf11'j ~UCI£!'llfll'Wi'J:JJtl'W'IW~ ~U1ti!ICI~1Jf1Cllm '0'11i 1lU! £!'11 (Parkin, Hinnen & 

"' I "i" I "i "" ,J 1 91 91 .'I Tetrick, 2011) \Pl~l'l!''W tu'j!!f)'j:JJ STeP 'lJa~ t'WCia'W'O'f1!!CI~fiU!~ (Polonsky eta!., 2010) Clf~ '11rju1tl 

" " \9J'j111l~'j~~1JU1\911CI~1t1\91'Wia~I~'Wnm 3 1u "1 e~~ 7 flf~ '1'111M~U1t111l{He~'lla~m'l11'j!!~CI~ 
" ' ,I I "'o 1 ~ I 19191w 19191 1 .1"' .1"" 11]91 

Ul~UlVJ\91a'j~\PJ1J'W1\911Cl 'W!Cia\Pl UCI~'l!'1tl '11VJ'jf11J1'0'1:JJUt"l 'l!''lJa:JJCI 'Wf11'ju'j'lJIUClti'W'lJ'W1\Pltl1 !\PI 
"' "' 

~\PJm'jn'lJm'j ~~1Ju1vue~~m'jf n£J1~1¢lf1l l'i'a~tlf1JI'11 1 um'j 1 ~;1\91tl'j~~11u 'j1:JJ~~m'j-ff ~~n\91 
mm'j~1~ "1 'lltJ~\ii'W!D~ 1da~ 111f1~U1t1!1Jl'l1 11uiJi ammnl'lm1~f11'j 1tl~vuutle~~~ 11-ifl~~'lla~ 

" ' 'j~~1JU1\911e~1ul~al'l 1¢1~1v1 u'O'mum'jru~1~ "1 ll'lm'Q'W1~ 1 tJ'j1vYi1~auCJ1i1u 1 um'j fnm 
"' 

~ 4 d ... '1 
5.1. f11'j\PJ!!CI\91'W!D~I:JJfJ:JJf11'ji111Ju1tl 

"' I I 'JI jl 

f11'j 1 ~1JU1tli'l1~mtl I~'W i111 ~vYiiJ HCI~ ann 1 tl~ vuu tle~~'j ~~'lJU 1\911CI 1 u f11'j ~I'll ~a 
" " 1u'.i1~mm~n "1 U'av "1 1'1iu ~~'W'I11m~1Jfla M1a~l'll~am~~~ui1'ff'ff11~m11'1'111M'j~~1JU1me~1u 

I 'j/ 'JI 'JI j/ I 

I ~a \PI I U~ ti'W H UCI ~ ~'W 1 'W 1J 1~ flf ~a 111 Clf)C\1 :lJ 11 'W G ~'II 'W 'j 'W H 'j ~! 'Jiu fl1 1~ U 1\911 e~1 'WI tial'l\911 • • 
" " 

(hypoglycemia) fl11~U 1\911Ciml'lftl\91'W (diabetic ketoacidosis) 11'1a fl11~ lflli1111f1U 1\911CI1'W!~a\Pl~~ 

(hyperosmolar non-ketotic hyperglycemic state-HHS} 1u'ffm'Wf11'jW~~f1~11f1ntlB1r~-r:hfl'ty fia 
I 'JI I I 'j/ I I 

~:JJu 11 u tl1 mru Yil~ti~'WmViaila~num'j Ltll'lfl11~'ll11'1U 1 N'u1vYiiJmm'jfi~'W 1 -ff'm1~t1u m 111'i'a~ 
"' 

I I j} I 

191 ~ ~ _jj "' o ~ ~.I "" "' 
'lfti11'Viafi11JfJ:lJeJlf11'j I 'Vi au fJ~f)'W f11'j 'll1\Pl'W 1 (McCulloch, 201 0) f11'j I 111~ lei a \PI I 'Vi fJu'j ~I:JJ'W 'j ~\Pl'lJ 

J1\911CI¢l 1tl\91 'W !el~ ~~ ~'W ~ ~-r:hfl'ty ~~11~'1i1t11 M '0'1:1Jl'j t) U'j ~ d:J 'W a1f11'j I!Cl~tlB lJ~\ii'WI ~ auni1ty'l11 
'JI I I I 

1¢lmh~t1nl'i'a~mn~u m11ilfi11:JJ~1~~ul'i' a~IV!:JJtl1mru auCJ1i1u mh~ h ~\911:JJiY ~-r:hfl'ruYiN'tl1v 
'U cu u <U 

" ' " 'j) 1f] 'j)Q.I 0 0 ~ Q.l 0 1 ~ 0 0 1 ~ "'' 
\ila~ t\PJ'j1Jfi1H'W~'W1flaf11'j'ff~!f1\91eJlf1l'jfl11~'Wl\911CI 'W!Cia\Pl\911 !!CI~fl11~'W1\911CI 'WIC\a\Pl'O'~ 'j1:JJm 

"' 'J) I 'JI I 

111 f) 1'j tl B lr~l'l 11 ua~l'i' 'W llJ m tl\Pl f) 'j w ~ ~ f)~lJ 'j 1:JJ l1 ~ 'tlnll' f)lJ~ f)l'j 'j 1 ti~1'W eJlf) 1 'j \91 'WI a~l Vi a'0'1:JJ 1 'j t) 

" I"'~ .d II] 91 I 

umll 11Jflmm Vl\PIHCI t\Plati1~!'11:1Jl~'O':JJ . "' 
5.2. f11'j~\PJm'j\91'Ww~1umwiJm'jl~um~ 

NU1ti!1J1'11 11u iJ 1 am'ffl'i' a~IH~'illtl'lJ 'ffmu f11'j ruue~~ ~ ~~~ 11'1~ a:JJ~ 11-illw fl v1 u f11'j 
"' u • 

I I j/ f j} I 

~~'WVll~ <1i~11~iJHe~~am'jiU~ti'WHUCJ~'j~~1JU1\911CI 1i1a~111nViuVi~1~nu '1'111M'nm mmfl' ue~~ 
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~ ~ 

1 ':i fl! 1J1'1111 'W iJ e.l1J~ f11 ':i W :IJ1 f1 ~ 'W !! rl ~ ff ~ I'H'I f1':i ~ 'Yl1J \9i tl Nth till rl ~ fl':i tl1J fl i' 1 n lJ 'tl ~ \9i tJ 
q '" 

1h ~ 1 'Ylfl ~ ~ iJ fi11:JJ ~ 11 tJ u ~ ~ tJ~ iJ m':i fi11J fi:JJ 1 ':i fl 'l M' ':i ~ ~ u Jwnr~ mi1 u ':i ~ ~ 1J ~ m m~ ri':JJ! Yl tJ r~ \01 
q 'U 

"" ;v d "" 1 'l "'"" "" ~I "'~ 'l ur~~'lf~rl tJfll':i lf11Plfl11~!!'Yl':ifl"lftl'W 'Yl11~!f11Plm:JJ:JJ1111f1 1 fll 1J1'1111'W fll':i 'lftJ'W "lfri'Wl uu 'Yll~lrltlfl u 
'U 

fll':i i' mmYlt~m1Jfi:JJ ':i ~~uJl\Pllrl 'l utiitJIPl ~~N'1hv~t~~iJ'tlmJ~ 'l u fll':i 'l .ffiJu"lf~'W 1Ylmh ~ir'Ylnfll'W 
q 'U 'U 

~ . ~ 

'l u flU mufl m ~ ~uw 11911-rl 'l wiit~IPl ur~~ur~ t~IPln CJ111fltllf11':i .fi'1~ 1 ~v~Yim111 niPl~'W 111flf11':i 'Yl1J 'Yl1'W 
q 

I I 3J I 

'Ul\01 fi11:JJiJ u '111 'l u m 1 'l .ffiJu "lf~u 111 'l M'tn\01 m1~u 'Yl 1 fl"*t~u Yi au \911 1vfl t~m1~'1111911-r~ 'l utiit~IPl vh 
'U 

llrl~ ri ~P·ml'it~U':i ~ ff'Ylllfll'W 'l 'W fll':i fi11Jfi:JJ 1'J fl 
q . ~ ~ 

ff ~rl11'1 ty 'lum':ifi11JfJ :JJ 1 ':iflfl tJ~ 1hv~ tJ~ui' 1J'Wt]~ m':i:JJ 1uflwo \Plf11':i\91'W!tl~ 'l'1 ~iJ fll':i .0 \Plfll':i 

191um~ttl 'Wfi11:JJi' 1JN1P1'lft~1J'Ut~~1J flflr~l'i t~'WtJ~ m':i:JJ'Ut~~l91um~~ 11~ullil tym 'l u rl'mu m1w ~ 191um~tN.; tyt~~ 
)I I I I 

'l off Vi u~1u'Ut~~m1iJ ri1u~ 1:JJ m1ui' u'Wq~ m':i:JJtlluff ~Yi 1Jflflr~mm':imj vuf ~ 1t~\91um~ 1J flmmiJ mY 1Yi 
~ ~ 

'lum111 ~ '111 tm~ 'lli'.U t~:JJ-r~un N'1hv'lli' m:JJl':iomufi:JJ 1 ':ifl !~ 'l'l~iJ ~t~~u':i~tiJuilrumtm~'l'lflufl~l'it~m':i 
~ ~ ~ ~ u 

m1 ffu uffu um1 .0 \Plf11':i\91um~rl1'11 i' uN'lJ 1mm1111u ~ 'l .ffiJ u"Jf~ u iJ til111mvfl t~ 'lli' N' 1J 1v 
q '\1 <U 'U 

mm1mj vuftm~l~tJ:JJ 1v~~~fi11:JJfflJ'W'W-fi'llmm':ii' 1JU':i~'Yll'Wtl1'111':i m1iJn 11m':i:JJ'Yll~mv tm~m':i~ \01 
~ ~ . 

"""" "" "'""IIJ:Vo1.l 1 "" 'l"'"'~'l"' tl'W"!(ri'W fll':iflflEJlfiH'W !\Pl'Wl u':i!!fl':ilJ STeP 'Uti~ 'Wrltl'Wrl'fl!!rl~fiW~ (Polonskyet al., 2010):JJ1 'lf!'Wtl '11 

N'1J1vt~1j vur~~m1:JJ'ff:JJ'W'u£~~mi11111m~~ uJ11911-r~ 'lwiit~IPl~ N'1l1v\91':i111~ 1v191um~ ~~11~111 ill' 
'U 'U 'U 

N'll 1CJ!fl\Plfl11lJ!sU 1 t11f11':i!~ ulJ 1CJ'Utl~\91'W!tl~ i' ur 11tl1'111':i! !l'i ri~U':i~!il'YllJ Nrll'i tl':i~~ uJ1\911rl111 tM!fl\Plfll':i 
'U 'U 

~ . 
t~11~1~m':itn1P1m1~'1111911rl 'lutiit~IPliY ~111 t~vhnu iu tniPlm':itj vurtm~'Vll'llul~ 1um1vl' \Plffu '111 'lum1 

'U 'U 

~ . ~ 

1 tllilruml'i tJ !u ut~mlfltJ N'i' flEJlrl'lm':io 'l.ff.U t~:JJ-r~ 'l um1ui' 1J!U~ vu'U'WliPlm 1~ t~th~t'l1m~ri':JJ:JJ1f1~ u 
u 'U '" 

t~th~l'imd t~~ ~ 1v1~~~vm~1u ur~~m1 1 'YJ'j ft'm1~1Pl\911:JJ 'l M' fhu~fl'Ell ~~ 111flm':i 'Yl1J'Yl1'W~lu1.Uv 

'W 1J i11 tlu 1~ ~'lf1vr!'u 1Jrl''4 u 'l M' ~1J1m 1J 1'1111'1-J rl'l:JJ 1 ':i oiJ 'W q~ m ':i :JJ .0\01 f1 u \91 u W~! '91 tJfi11Jfi11JfJ :JJ 
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)I 'iJ I I 

1 'Jflll!:l~'ffnn'J t1 !:!~ 1 ~ ~ uu 1\911!:1 'l 'W tii t:J~ u !:!~ 1 ~~ u u w11 m 'H ~ v'ff~'ff:IJ i1 tm~ ~~ ~~~ 1 iit~~ ll~'l 

l¢1 \91l:IJ! ih11 :1Jltlf11'J j fl'f:Jl ri 'l H!:!l'i tlfll'J !:1~'11 ~ tl'lf~r:'ltlfll'J !0~ fll'J~ll 'V1 'J flcMti'U l'il'l "1 ~ lJ 1 tlfll'ff!fl~ 

\91l:IJ:IJl'illfl hfi!Ul'Y!'Jl'U 
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' <=I 

UYI'YI 3 

" " . 
fll'J 11lvflf-:rul ~'W fll'J 11lvn~'Yl~HHl~ (quasi-experimental research) ll 'lJ'lJfl~1Jl~t'J1 hw 

Q/ cl3) 9' d 
119lv·Hlfll'J'Yl\9ll;Hl~ll'lJ'lJtl~ m:wnm (One Group Time Series Design) lfl'lJ'Utllqlr;l ~'W'lf1~!1m'Yl 

" . 
~Nn'W 'fl~ nBu !!(;'1~11 ~~nn 'Yl\91 (;ltJ~ 1 ViBffnll 1Hr;l'U B~ 1th um :w £Yum'fu u nn 11'19lm'J 191 uw~ • " . . 
~ tJ'V'lf)~nn:wm'J 11'19lfll'J\9l'W!tl~ llr;l~'J~~'l.JlJl\911(;'11 'Wl~B\9l'UtJ~~ihmmM11'W'lfUI91Yi 2 Yi1 'lfilw11il'W ., ~ ~ 

" ~~uv.~wliJnn'Yl\9lr;lf)~~f) 1 uil 
~ 

f----- Xc-------t-------XT---------1 

" . 
11mvii~ m'J1191 rl'f~Yi 1 'Utl~'lh~m'l.Jfl:w1u'ffu1911li'mn . 

• 
" . . 

11mvii~ m11'191 fl'f~Yi 2 'Utl~'lh~fi11Jfl:w1u'ffu1911li'Yi 4 • 
" . 

llr;l~! ~ 'W fll') l\91 fl'f~Yi 1 'Utl~'lfl~'YJ\9)(;'lf)~ 
" . . 

11mvii~ m11'191 fl'f~Yi 2 'UB~'lh~'Yl\9lr;ltJ~ 1u'ffumli'Yi s 
.. 

11mvii~ 1 u"Jum:w£Yu 1J£Y'W um'J11'19lm'J\9l'Wm~r;hM'f'lJ~thmm1111'W'lfil 191~ 2 ~1'lftl'uClfi!u . ~ ~ 

' :v 
·.v~d. 0 w ~ 

ll'lJ'lJ!'ill~'U~ (purposive sampling) Vll1JfJtwmJUm1rllHW\9l'?J~'W 



.. 
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, "' , 
'IJ'tn~nm.Jfi'JVCJN . 

" " m1ftnmf1-f,rwfhHu~'U'UWinci:il~-:rmh~ 1 ~ v 1~ n 11 t tJ ~ ~ 11 H ih u H m1 'V1 ~ ~:HJ u 
q 

(power analysis) '\J'tl,:) 1'Yii'l1:1' UCJ::::t'Uf1 (Polit & Beck, 2012) 1~CJ'I11'\J'Ul~a'VlTI'YICJfi1f111:iJU\91f1l'i1,:) 

(effect size) \11f1f111 frf1'1:11'\J'tl,:)f11 fflJ hill (2553) ~,:)t1Jum1frf11:llNClf1111:1'1hJ'i:Y'U 'Uf111,)'~f111\91'Ul'tl,:) 
q 

1u~1bmm'I111'U'lf'W~~ 2 f111fl1'U1Wa'VlTI'YICJfi1f111:iJU\91f1l'i1,:)1'*~\911'\J'tl,:)f1Cl11:1' (Glass, 1976 U1,:) 

\911:il1Jt)J 1\1, 2553) 'ill :ill 1 '*1'Uf111 ttJ~\91111,:)iJTU1\lf111'Vl~'i:Y'ti'Ul1J~\91111,:)'\JtJ,:) 1 'Yii'l'i:Y UCJ::::t'Uf1 (Po lit & 

Beck, 2012) 1~vn1'11'U~1::::~um1:ilt~mlu~ ,05 il1'U1vf111'Vl~'i:Y'tlmvhilu 0,8 fi1'U'U1~a'V1TI'YICJ~ 

0,8 1¢i''ll'W1~nci:il~1mh,:)~1'U1'U 25 11v 'tl~1,:) l1fl\911:ilt~m~'tl,:)fl'Uf1111:1'tuvnmm::::'Vl~U'Vl'Uf111'tl'tlf1 
q 'U " 

1:1'l:iJ1HI~UCl\91'Ul'tl,:)l¢i' UCJ::::Bn 1 11CJU'YI'Vl~i,:)'I1CJ~m11'*a'UClfi:'l'U ~:huBn 3 11CJ '\J'tltl'ti'U\911'tl'tlf1\11f1 
'U q 'U 

' " 
1f1Hf111t'YI11::::l~'i:Y::::mnl1v::::tv1::::ti)'tl~'l1mvf1-f,:j) tm::::'!51,:)'Vl~CJ'ti,:)Bf1 5 11v (3 11CJl~~1'Ullf11:1:::: 

" " 
f111\9111\11 ::::~'U111mCJ1 uti)'tl~¢1' 1CJ\91ute:J,:) uCJ:::: Bn 2 11v l~1:1'1m1 m v1::::U1\911CJ1 wi)e:~~ 1¢i'mu\911:il 

1~f111'\Je:J,:) hhum:iJ STeP) 

" ' \11f1f1111h::::tiJ'Uf1Wi1f1'l:l'ill::::f1ci:iJ~1e:J~Hll,:) 10 11CJ Vle:Je:Jf1\11f1f111frf11:11 'YI'Ui1lJ 
q q 

r1 ru 1:1 n1:1 ru:::: ~ f1~1CJf1 ~,:) ilu ilu nci:il ~ t 'li'1-i 1:il\91 CJ e:J~ nn f1n1:11 n ci nfie:~ t 1J u ~1hv~ ~~ 1:1'1:il1HI 
q q 'U 

'j} 'J) I I 

muf1m::::rl'u'I11\911Cl h.ui)e:~~ 1¢1' 1 ~mhw 1 muiifi1'l11\911mu~CJ1:1'::::1:1':iJlllf11::::~~~~mi)e:~~u~,:) (HbAl C) 
q " 

tnu 7 :iln) ~CJ. ii1::::v::::nm~t1Ju hf1t'Ul'I111'U um:1¢i'-fum1'fnll1¢1'1v1~Q~auClfi:'lumt1Junmu1u 
'U 

" 1n~t~CJ,:)fl'U ue:~nv1f1UcJ,:)iihmh::::~w1111:iJf1~1CJf1~,:)fl'U 1¢i'llli m1:ilrl'U 1CJM~'i:Y,:) t'U:I1u1wi)e:~~ 
'U 

' ' 3) l 3) .al IQ./~ JQ.I fd ..::g d 

1:1',:) U CJ:::: fl11:::: eJ 1'U Cl ,:)'YJ,:) 1:1'1 'U '\J 'tl :iJ Cl'i:Y'\Jfll'YI 'V1 U\91 f1\911,:) f1'U f1 eJ f1 Cl :iJ \911e:J CJ1,:)'Vl 'tl e:Jf1\11f1 f11 Hl'f11:11:iJ .:u q, <u q, q 

~1'U 1'U~~~n~m1::::tt 'V11 n~e:~u v1n hmm1111tJ fie:~ h f1'11 CJe:J~li)e:J~'i:Y:iJe:J,:):iJ1f1f1':hnci:il~l 'li'1'i1:il 
'U q 

I I 'j} j) I I I I 

"' "' "'1311 ..:=::,. Q.l Q.l .o=.it::i ... I ~ ~ t::S. ..::tq l'G) .:!! .:!! .:::::! 
lf11e:J,:):iJe:J'Vl '11 'Uf1111\ICJf11,:)'U:iJ 2 u1::::tfl'Vl f1e:Jtf11e:J,:):iJe:J'Vl ~'11 ~'Uf11Hl~CJe:J,:) llCJ::::tme:J,:):iJe:J'Vl 

1'*1 'Uf111lfl'U'Ii'e:J:iJCl 
'U 
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tl"i:;::fHJU 'hi' uri ~iJBuCl:::ur-ru m1-n-u u-n-u u m1 <ill'lm'H'l'UW·nhH fu~ihmm'H 11u Yi1 i'au CJfilu 
'U q <U 'U 

I 3) 'J} !j/ 

Yi ~1 <ij (J <ij \91 Vl1 ~ 'U ~1 <ij (J ~ \'lJ 'U 1 ~ 'U l f)~ u [l::: ri ~, rr ~ 'Vl) ~ fl ru J rJ1 \91 ) J 'il bY f) 1J fl J 1 :lJ \91) ~ 'IJ f)~ l u f) 'Vi 1 
<U 'U 'U q q 

p ' ~ 

'Won 'illni1 ti ~ 14tv tlm w 1l 1::: nvum1 'Nm1nll :::m'J.Q \91 au CJfilu tfl ~ v ~\91) 1'il11'l'J::: 1'1 ml1mCl 1 uti)vl'l . "' 
~ 

cJu ACCU-CHEK Url:::Ut11J'Vll'l'fft11J'J:::\9lm11\911rl l 'Uli)tll'li'U ACCU-CHEK \9l~'J1tlrl:::ltltll'l . . 
' " ' 

111) um :lJ bYU lJ 'ff'U 'U f)l'J <ij \91 f)l) \91 'U lfl~ 'Vi :lJl (J~ ~ 1tl'J u f)) :lJ Yi ~1 <ij v-n-r N~'U tV! f) . "' 

auCJfilumh~tlrlt~l'lrl' mtrl:::~ 1l1:::-ff'Vl1l m~ 2) 1'1 1'Wm':if utl'J:::'Vl1ue:nm1 3) l'i'Twm':itfl~ vu l'H1i 1~ mt~ 
"' 

" tm:::m':iBBnrh~~mtJ 4) l'i'1um'Junih:ym1u-n-mum'Jw¥1mll tm:::s) l'i'1um'J~I'lmm:::l'lmh1911rl 1u 
" ti)vl'll'i'1t~\9lum~ 11'lt~~hi1um'Jt~m1tJUflflrl1u tl'J:::nBul'i'1t~ 4 'llu191au\911:um:::u1um':i~mmrl '11'i'un . 

" ' 'llu i1 1) m1 1l1:::d:Ju utymurl:::ll'fl'u fl~1 u m1 1 i'au~ilu url:::~q~m':i:um'J <ill'lm':i 

\9l'U W~ l~fJJ1~UH'U 1 'U f11'J ff ~~ -n-1:uf1'nll::: 1 'U f1l'J <ij' l'lf11'J \91 'Ultl~ ft1'H f lJ ~iJ1tll1Jl'Vi 11'UU\9i [}:::;) 1tl 
"' • " ' ' 'l!u i1 2) m1 t\911 v:u m1:u~r v :ut ~ w 1 1tJ1JflflmwBri ~~ -n-1 :ull'nll:::m'J <U l'lm'J \9l'Ultl~ 11'l t1 • 

•. 'l 31 31 ~I w "" w 31 }I .J • 1 nn 1 'Vi fl 11 :u 1 u rl::: Hf1'Vl nll::: \911:JJ u w 1fll'l m Hl'l m1 \91 u w~ '11 eJ ~ H u 1 mu 1'H 11u CJf ~ m'H u l'l 1'1 tJ 
"' "' 

31'1 31 3131 }I I -I <v "" 

'ff:JJlfl:JJH !'Vifl11:JJ'JHu1tll1Jl'Vi11'UU'Vi~u'J~l'Vlfl''ff'H'Jtfftll:JJ'Jf11 (American Association of Diabetes 
'U 'U QJ ca 

G) 'J) <V I 'j) <J) I Q.l ~I Q.l Q.l ~ ~I Q.l 

Educator- AADE, 2010) !'U 5 \911'U l'l~f1Cl11'1J1~\9l'U'J1:JJf11JHf1'Vlf1ll~f11'J1J'U'Vlf1 Url~!lUClH[l)~\911J 
'J} j} I 'J} 

1111911[11 wi) t:~\91 m1 ~ ~ ti11'H mmV/v ~~ 1'il 1 11' 1l fiu~ ~ r v:ull'~ u u ~ 111 nn 1 i'~ iJ v -n-u u 'ff'4 u nn 
' " ' 

<ij \91 f)l) \9l'U l tJ ~Yi ~ l u tJ 'Vi 1! fl(J')tllJ .jJ Btl fi U~l 'U f)l) <ij \91 f11) \9l'U l tJ ~ tJ ~1~ \!f)~ f)~ ll [l ~ l 'Vi :lJ 1~ 'ff:JJ 
j) I I 'J} 

'11ui13) m':i-n-uu-n-'4'W1rf~il1t~tlfiu~m'J<ill'lm':i\9l'Wlt:J~ 91~tl'J~nBul'i'1t~ 3 'l!ui91Bu 
" '11'i'un 3.1) m':i~l'l\911:JJ\9l'Ultl~ (self-monitoring) l~'Uf11'J'ffU U'ff'4 u1rf~il1tJ~m'Ju'Utim~l'lu1111911rl l'U 

'J} I iJ I I 

ti)vl'l ~q~m 'J:um'J <ill'lm':i 191 wv~ ~rv:ull'~mm1 til'llln~Yitnl'l~u iJ 'il <U't~i1m'iltnt~1.f1B~ url~m':i 
'J) .%. 9} ~ cl Q.l 3}'j)l ~ ~ 

un l'Ul1Jfl~\9l'U 3.2) nTI1l'J~l:JJ'U\9l'Ultl~ (self-evaluation) tthJm':i'ff'UlJ'ff'4'U 1mjil1tJtl'J~l:JJ'U~lj\9lf1'J'J:JJ 

f11'J <ill'lm':i \91 'Ulfl~'Ufl~\9l'U 11'l mJJ1 tJUl fit~unutnru en 'Vi ~mi11'H :JJltJ~01'Vi 'U 1'1 l ~l1U'J ':i rlti11'H :u 1tl'Vi ~ t1 • 
" ' ~:JJ!'H[l') ~r v:ull'~l'i'U'Hlblll'Vi~, 'Uf))tU~:lJl'Vi [lJ Url~~l'lir'U, 'iltlf1Jltl~tJ'U~lj~f1'J'J:JJAtl '1113.3) f)l) 

1rfm ~!'ff~:JJ\9l'UW~ (self-reinforcement) l~'Uf11'JbYU U'ff'U 'U 111' ~iJ1tJ01'Vi'UI'll~fl'U l'IJ l'Ul~~1J1f1 fll'J . "' 

-n-uum~u 1rftnl'l~lJ~m:m 11'lt~m'iltflum'J~'U'lf:u m':i'ff~Nfl11:JJfllfliJin'il h1'191uw~ 'l u h 'HJ\J 

f1l'Jlrf'JN1rll9l'Ultl~ 
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" " 1'Wm~'lr:n.Jm~b1''!1ubt'W'Wm~ :U~m~\91'W!tl·n1 ~ 3 'll'W\9IO'W 'il~iim~W1lJm ~u~~bt'!!Ubt'W 'WHD 1!'! 
q q ~ 

'> 

miN ~Old 0~ 1 ~ t'J 1 ~lTI flU l~t'J:JJ'I.J1'W ~ 1lJ OU flU 1 'Vl~ ft'VI'tll vl 01 ri' fll~~ t 'ill!~~ 1 ri' fl nJj fl'hl 1'Vl fl 
q 

" " . 
ifu~111' mruii'li'omifvH'1J1vu~~ru1~mm~() 1ml1vrn'ujfl1l1H1:U'vt~\91~o~nm ll'~iJ1'Wm~tvvmJ'1'W 

~ u ~ 

o "" 1 'I 'JI "" 'I 'JI o " I"'~ "' ~ 'JI 'I 'JI 'JI mt'W 'Wfll~ ~v 1 'll'!'Vlfl'W flfllH'I~fl v 111 mumm flU b1' ~!fl\91 b1' ~u 1~~0lJfllt'l 1 'W Ul'WU~~'W Ofl1Jl'W 
~ q 

t'lf'W fll~ :U'mnUBWlfi1'WU~~OUmwi'i~t'Jl OUmwlcit~lJ~1 ~!!~1 U~~~'W~~1~1 'Wfl1Hl1fl'ilfl1~lJ 
~ q q 

m~mv '11~oooflrh~~mv1 wt~~~1'W tvlm~'W 'li'olJ~ 1 'Wflnu~ ~d'J'W il'il:U'vri ~t b1'1mm~oum~~fl 
~ q 

" 
1 'W m~u~m'lq~m~ lJll~ 5 ~1'W u~~ 1 ~t ~'W 'li'o~~ h..1 m~ bt'!!u b1''4 'W m~:U~m~\91'Wm~~1'W~1~ "1 

o ~N m m ~ btlJn u u1U'Vl'll o ~ H' 1J 1 vu~ ~ ~ ~ 1 v ff1'W flu 1 'Vl ~ 11vn1 ~ 1 t 11 'W flU 1 ~ m ~ o flnm 1 r1' 
~ 

" " 
m m~ b1'lJ\91llJfl n ~n 'ilU~ ~~ 1l'W 'lJO~ H'1J 1!'!!!~ ~ ~~ 1!'! ll'~iJ fll~ b1''W'VI'W1Yll~ 1 Yl~ft'YftlU~~flOU~ 1!'! m~ 

~ 

" . <1 'Jidl o o "" 'JI_•I dl o 'I 'JI 'JI 'I ~ 'JI 'JI_'I 
Ol~lJWU~~f111ln b1'fl'il1flfll'YI~U~~'W 1tb1't'J~'lJO~Nu1t'J Clf~'Vl1 ! '11!'lJ1 ! 'iluUJ'I11 f111lJ\910~fll~'lJO~ Nu1t'J 

'U 'U 'U u <U 

" tt~~ 1 ri' fl1~ bt'!!Ubt'W 'W t~0~1~fl~ 01Jfl~lJlJ1fl~'W 
q q 

" . " 
'll'W'Yi 4) f11~U~~llJ'WN~'Yit]~flnlJfll~:U'~fll~\91'Wto~ U~~~~\Oluu 1\911~ l'Wl~O~ 

• 2. 1u~umlJm~~u~\911'iJUfl~ 
~ 

.. 

1~vnm'Wo{u~~flw~ (Wagner et al., 1999 a1~\911'iJthirfl~1'W'H~flU~~n'W~'llfll'YIUM~'ll'1~, 2553) 

,d" I 'J) "-I w II] 'J) I 1 " """" 
'Vlu~~fl01J~1t'J 6 O~flu~~f)01J O'W !~Ufl 1) 'W t'J1J1t'J'lJO~O~rlmfl'llfll'YI 2) ~~1J1Jb1'1~b1''Wl'Vli'I''Vl1~fl~'Wfl 

3) ~~1JUb1''!1Ubt'Wh!f1l~l'l~fYt.Jt'il4) m~t~OlJ~OOU'll'lJ'll''W 5) m~b1''!1Ubth!'Wf11~:U'~m~\91'W!tl~ !!~~ 6) m~ 
q q q 

ul'i~'ll'1~, 2553) 'ff111 ~um~ ~u ~ ~1J1 v~ 1 ~B'W ~i1u 'il ~ 1~ ~ u flU btO'W ii ~ B'W ~i1u td mm 'VlVt ~lJ 
3}'3}1 9) j} .<::":. Q.l 0.1 Q.l rl ~ I d ~ 

1 '11 ND1t'J1 ']j' umu~~llJh!N~'H~~fll~ btO'WU~~ 1t.J1'W'W~'YI1JU'YI'Vlt'Jf1H\910 tUOfl 1 flH 
~ . " . 

3. lfl~0~\91~ 1'ill~~~l'luu1\911~ 1 h!!~O~~h! ACCU-CHEK l~'Wlfl~0~\9111'ill~~~\Olu 
q 

" U1\911~ 1'Wt~0~~~1J1Jf111lJ t 1Ub1'~'Vl1~~'hm'YI (biosensor) ii~ ~1J1Jf111'iJ~1 500 ~1 b1'1m~ ()eJ1'W~1 
" " ~~l'luu1\911~ 1 w~o~ t~~~u~~~l'lu 10 - 600 'iJfl./~~. 



• 

• 

44 

~ ' 

4. Ufl'lJ'Vl~iHJ'lJ')~I91'lJt1W11C~hH~e:J~'iu ACCU-CHEK ~-:!ll'fl'uH1':JJUfl!'W'Y'l1~1~n'lJ 
q q 

' ~ 

lfl~e:J-:J\91')1'il'J~')~I91'Ut11\911C~1'Wlila~'iu ACCUCHEK fl1')'VJ~nil'lJ1~l~e:J~ 0.6 i:JJ 1mi)\91') 1~tJ1~lile:J~ 
q 

~ 

'\11fl11mt~ih (capillary blood) lile:J~'\11fl'11i'le:J~lila~l'l1 (venous blood) lile:J~'\11fl'I1Cie:J~lile:J~ll~-:J 
~ ~ ~ ~~ cl Q..l cl d .-:::::. 0 0 I 

(arterial blood) '11')e:Jli'!e:J~'\11fll~fl'V1Ufl (neonate) 11ifll')lfl'lJ')fl'hl1fn')lfl'U'Vlf,JU!'I1iJ:JJ 2 C- 32 C 'lf'J-:1 
' ' ~ 

e:JU!'I1ilfiYhl1fll')'Vl~ile:J'lJ 6°C - 44°C'lJ')H1'W'IJJ~llllff1')~~fi11:JJ~'W Utl'lJ'Vl~ile:J'lJ 1 nria-:~ 
q qj q <U 

' 
.Ua:JJi'!l'11i11 mtJ l'Wfl' ')~191'lJm')ftfl'hl1 m~'~"~ ffmum'Wffmff ui'l~f11ffu1 

'" q 
~ 

.Ua:JJi'lff'llill'V-1 fi11:JJl~'lJ'l]1tJ 11')~fle:J'lJ~1tJ 'l11min ff1'Wff-:J 191'1fU:JJ1C~tlltJ ')e:J'lJW1 
'" q '" 

I '3J I I 

')~tJ~nmYi !tlu!'lJ1'1111u ')~tJ~nml91-:~ul'i!1' :JJ~ ~Bu"l1i) u 'lfu ~'Ua-:~a11mw~ mn111d'fihfl11')~~ 11'1 1au C1 
'" ' I 

~ ~ 

.u e:J :JJ "VI [I fl1 'j \91 ') J '\1 'V11-:J M e:J-:) 11 n Ufl fl1 'j fli'-:) ri 1 !;1'~ i ~ll n n 191 'lJU1\911C~1 'Ul il e:J ~ 'j ~ 191 'lJ "' :u q 

: d d ~cl~ 
'Wl\911i'll'Q Cltlff~ff:JJ'Vlltll~\91~l:JJ~!Cie:J~ll~-:! (HbA 1 C) 

2. 11 'lJ 'lJ 11 ') ~ 1:1Ju l'1 fl'hl ~ nu 1 ~B u "11i) u ~-:~ 111 ~ 1:1J w tJ u fl~ u u u l'1 mJ ~ m 1 ~ ~ Bu "11i) u 
'" '" 

1~tJll'lJ'lJ11')~l:IJuiJ 2 ll'lJ'lJ fla 1) ll'lJ'lJ11')~!:1Jul'ln'hl~fll')~~B'WCJ1i)u~1tJm~'lJe:Jfl~~tll i1~1'W1'W 18 .Ua 
'" ' ~ 

u"~ 2) ll'lJ'lJ11')~t:iJul'ln'hl~fll')~~Bu"l1i)u~1tJ111nm~~Bu"l1i)u ~1u1u 14 .Ua Yi~~hrm~\9JJ'W1~um-:~ 
'" '" '" ~ 

uC~~d-:~ 1 11' ~'VlHfJW 1WJ\91')1'1lfft~'Um1:JJ\91H'Ila-m1am11')~!:1JuVJi'l 1~tJfl1')ff-:Jlfl\91nu11Bu~ 'i1:JJn'lJ 
' ~ 

fl1'jffe:J'Ufll:JJ ~-:Jfl~ll'U'Wllti-:Jltl'U 2 1~191'lJ 191-:~iJ 
~ 

11mtJ~-:~ 11Bufin'llm'):JJtJu ..,ul'i1~m')il1Qnl9i'a-:~ 
~ 

1~191'lJ 1 fla 11Buf!Qnl9i'a-:~ MmtJ~-:~ 11Bufin'llnn:JJtTu "llw~1~nntJnl9i'a-:~ 
.QQ..I w: 9~ 3) .J .::::.cl 

3. u 'lJ'lJ11 1 ~~:JJ u 'V1 n'hl ~ fll') m 1'\1 n~ 'lJ uwn C~ ~ w C~ a~~1t~\91u w-:~ "11-:~11 1 ~ l:JJ u 11! u 
~ ' ~ 

Q.l Q.J 0 9 .L'!t 3J 0 'j) d 'j)o. Q.J Q.l dl I G] 'j) 

fl~ll'U'W'Vlfl'hl~tll')\91')'J'\l')~~'lJ'W1\911i'l !'Wli'le:J~~1ti\91'Wle:J-:J'\11'W1'U 20 'Uti 'V1VI1'\lti'W\9JJ'Wl'U'W lli'l~il-:1 !'11 
'" ~ 

~'VI') -:lfJ w 1 1'l1\91 ') 1 '\1 ila 'lJ fl 11:JJ\91 1 -:~'IJ a-:~ l'w a111 111~d'J u 1~t~mn'l -:~ln\91m')11Buf11 1m1'lJm')fft~'Um:JJ 
~ tcl Q..IQ.Ie% 
"11-:Jfl~uuull'lJ-:~!uu 2 ')~~'lJ ~-:~u 

')~191'lJ o fla 11Buf!il1Qnl9i'a-:~ 

')~191'lJ 1 fla 11Bu~tJnl9i'a-:~ 

~ 

'H:JJltJ~-:~ 11Bufin'llnn:JJtTu ..,ul'i1~m') ilitJnl9i'a-:~ 
~ 

'11:JJ1tJ~-:~ 11Bu~n'llm'):JJuu "lllC~~1~m')tJfll9i'a-:~ 

4. u 'lJ'lJ1~'WtJfl nn:JJtll') 11~tll')\91'WW-:J ~-:~11i' 'lJ 'll1fllflta-:~iJa'IJa-:~m f1tT u 'Vi' (2553) 1 ~tJ 

l vi :JJ fll'J 11 ') ~ !:IJ 'W fll'J 11 ~ fl n \91 'Wl e:J-:) ~ 1 'U fl1 ') 1 oMfl'U C]1i)'U cvhu Ju 1 'll-111 'U fl1') ~ ~ mmh-:~ tl nl9i'a-:~ 'V1 fl 
'" '" q 

j) I j) I 

oU'W\ile:J'W tHu) u C~ ~ 191 ~ n n 111 ~ !:Uu nn 11 ~ m1 \91 u le:J-:1 ~ 1u fll') wli:J ty 11u ~191 'lJ '111 \911 "1 u 1 il a~ Yi 
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. " 
n-:~uft~l'11tnu 111 (vi1'W\9111'ilj1'lf11£J\9l'W!tl'l\911119ftlfHJU t'lfu fnu1 hh11'W11 'IJTrruu CJftJnihiJtJ 
"' " " . 
U1ltll i1lJf111~\9ll~m'!~tJ hJ f'Hu) uuu1\91VH]~m11l~'lii~1'W1'W 15 .Umvi11~11 ll1~lll'W hwhi' 

'j/ t I 'J} j) 

~\9ltJull1~tilu\9lum-:~iTvhn'llm11liru "l iHutu'lf1-:~nm 7 1uvhhum l1-:~iJl11'f1~uuu\91111~1u1u1u 

" " 
5. ttuuu uYi nl'mm1\9111'1l1m~~ uu 1\911ft lut~tJ\91~1£J\9l'WW'll~'Wnm 3 1u "l ft~ 7 l'lf-:~ 

" 111~vnl'i''ll1mtuuvltJ11luuYinu1\911ft lut~tl\9ll!tlflfl1-l~f1360° 11 'lltJ-:Ju~ir'Vl h'lf (Roche) ~-:~un\91-:~ 
q 

" ., dj 

tnrVJ 'JJfl fft11Jfi11JJV/7i -Jt'lf-JfU tJ '117 (content validity) 

rlTH fuH'ihmuTH11'W'lftJ\91~ 2 ~l'*~'WCJf~'W uuull1~tilul1m:t~m1 t '*~'WCJf~'W uft~uuull1~lll'W 
"' "' "' " . " 

llnEJ~f111\9111'il1~~UU1\9llftl'Wl~tl\91~1V\9l'Wltl'IYi~1~vfrWJ'Wl~'Wltl'lllUU1\9l'Vlt]~m11lf111~\9lf111\9l'WW'l 

~llfmnml'l~tJ-:JiJtJ'UtJ'lmffir ull' ri-:~ t 11' H''VlHflW 1~~1u 1'W 3 vi1u 1~wiu'Vl'Vl~H't;V1'lf1tu~1'W cu q q cu u 

" 
hfl!Ul'\111'U 2) tll'il11 ~'WV11Jlft llft~3) ~1.Jfiu~f111'WV11Jlft.ij''W1\l '1~1'Uf111 ~Uft~ihmU1'1111'U 
~ ~ 31 Q.l Q.l d ~ 9) 

t'Vl t1 \9111'\lntJuf! wm'Vl'll tJ -:~1 u tJ'\11 f1111lntJ\91 flft t1-:~nu 1\91 t~ll 1 ~ n 'lflf111 fl'nm f11111 fl n\91 tJ'l f11111 
q q "' 

fl1 tl1Jflft11 fl11W'\11Jl~n1lnn t '*'11'W Uft~U 1111Vl'il11W 11.Jf u1.JHUtll'IJ\9111l.ij tl!ff'WtlU'W~ '11"''l'il1f1 
q q 

" . 
iruu1 ill1tlm11nir un'4'Wf111~\9lf111\9l'WW'l uuu1\9l'Vlt]~m11lnn~\9lm1\9l'WW'llll'Vl\9lfttl'l l'*t~tJ'\11 

d ~ dl 

mrV~ n f1 fftJ 1lfl 1 mmCJ-J'lltJ-Jtfl r fJ-J 1Jt1 (reliability) 

. . " Q ~ ~Q.Id. 

l'Vl V'l'Utl'llfl1 tl'l1Jtl\9l'l'U 

1. uuu1\9l'Vlt]~m11lf111 ~\9lf111\9l'W!tl'l 1~fUYJ\9lntJum11ll~v-:~ i\91Vf111U 1lll'Vl\9lfttl'l 

l'*nuH'ihv~ii"'n£Jw~fl~lvf!a-:~tl'un~11~1mh-:~ i\9lm~uH'ihv hl'lt1Jl'I111'W'lfu\91~ 2 ~-:~t~fum1 
"' q "' 
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' ~ 

1~~1!'Vlltl'IJ 0.79 
0 ,:::::! 3) ~d Q.l 0 

tnl~'Vl1fn'J 'Vl~ iHl'IJfl11:JJ! 'Vl CJ~~1CJ11ifn'J 1~CJi1 (test-retest method) 

I 'J) I I 

2. tfl1e:J~\9111'i11m~~uu 1\9llill'Wti1e:J~~ 'W ACCU-cHEK clf~lJfll'Jftfl'hllt~e:J~'J1'ili1'e:J'IJfl11l.l • 
~ 

ttliwhue:J~m'J-1~ 1~CJt1' e:J~ufilr~m'J'Ue:J~ h~'Wmmil~ 1 CJ11i n1 1 ile:J ut'Yi CJ u n u ~ u ~ ~ u '111~ 1il 'il1n 

m1~11'il lu'Wmilm 1~~1iY'l.IU1~ir'Vlfm-nY'm;l'u£rvhnu 0.98 ('WtuTI\PJJu !!il~'W111llff1, 2549) 
'j) 'j} 'J) I I 

u e:Jfl'il1nu ri e:1u t.J 1l.l1t off! u n1'J'Vl~ile:J~flf ~.w tfl1 e:1~ 1~ f un11 ~'J1'ilile:Jul.l1~'J !1'Wt fl1 e:1 ~ i1 e:1 1 ~ CJn1 1 

U f 'IJ ttl'i ~ fl11l.ll!l.i 'W ~1 (calibrate) 'il1fll ~ 1 'VI U 1~ 'IJ 1ir 'Vl h'lf (Roche) ~~~1'J~~'IJJ11911ill 'Wti1'e:J~~ 
lru 'Yin! 'W'VI t.bCJm1l.l ~ 1'\J e:J~tfl ~ e:J~ i1'1l.l1Hl 1 offtvte:J~ 1 1'ili1'e:J'Ufl11l.lflfl~e:J~ 1 u nn 1r u 'Vimi'e:Jl.l m ~~ u 

~ ~ 

~ 

t11~1ill uti1e:J~'Ue:J~nrilll'l1mh~ • 

t rl e:1 ~ 1 u n1 1 ~ 'iJ 1 1 ru 1 fl ru ~ n 1 1 l.l n1 1 'il j CJ 1i 1 1 l.l n1 1 111 CJ 1 u l.l u 11 v tt fl1 H111 CJ Vl1 n1 1 ~in 'fl . ~ 

~ ~j}J 0 Q.l J' Q.l ~ .6/ ' ..::!1 d 
il'Vl'fi HU 1CJ'Vlfl'J 1CJ hwm1 !l u ~ u 1~ 1 'lfl! 'il ~ 1\9lfl u 1 ~'ff ~ fl 'Ue:J~m'J fl'nm 'll e:1m1m 1l.ll.l e:J 1 u m1 tnu 

~ . . 
'j 1u1 1l.l'li'e:Jl.lil ~u 'il~'li't!l.lilttrinril.ll'l1e:JV1~ t~eJ1nu~u ~e:Ju nn 1 u m1 t~'IJ'j 1u1 1l.l'li' e:Jl.lil ~~m'i!Vl1 

'U 'U 'l 'U 

1 t1' 'J'Ufl1'W fl11l.l~mhul'l1'1le:J~nril.ll'l1e:JVN fll'J f fl1l1fl11l.l~'Ut vte:J'l11CJ 1 t1' Hil1CJfiYnune:J~fiCJ l!il~ . ~ ~ 

~ ' ' 
tn~ fl11l.l1111~ 1 'iJ e:Jii 'IJlCJ'tl'W ~tl'W f)l'j IPlll'U 'W f)l'j 111 CJ U'J ~ 1 CJ'lfUll 'il~ 1~-r 'IJ!lil ~ Hiltl'J ~'Vl'IJ-Yi e:Jl'il 'il~ 

~ ' 
tn~ ~ u tiit~ nril.ll'l1t~v1~ t 'li' 1! 'il uil~ ~e:J'Uf 1J m 1 t 'li' 1~ 1l.l111CJ H111 CJ 1 t1' nrilll'l1e:J ci1~tcMu il~ u 1l.lt u 1 1J . ~ . 

~ "' 
vuCJe:Jllt'li' 1~ 1ll11l CJ 111' mtiY~~m1l.IV'WCJe:Jl.l~ 1CJ11'ii11~CJ1liiim11r~f1'1J ~~ "1 i ~u n~lll'l1e:Jv1~iYlm'Jo 

omJI911e:Je:Jfl'il1m1'W11lCJ1~~ne:J~nm 1~CJ 1liii Hill'i e:Jfll'Jf fl1l1l!n~m'J 'lti' 'Uj m1 ~~ "1 'il1fl!~1'11U 1~ 

'VI~~ 'iJ 1fl1 ~t il'W e:J 1 fl 'j ~ ~ 1~ 11l mtnfltu~ fl'j 'j l.l f)l'j u 'j ~til 'W ~1'W 111 CJ~1'W 'iJ j (J'fi 'j 'j l.Jfll'j 11l£J 1 'W 

l.l'W 1l Vl.l'I111'Vl£J1~ 1){1' ~'\Jill'W fl j 'W 'Vl { ll il~ flU! ~fl'j 'j l.l f)1 'j u 'j ~til 'W ~1'W 11l CJ~ 1'W 'iJ j IJ'fi'j 'j l.l flU 111£J 1 'W • 

o w ~ ~ w .o:::t. cle!i 'J)o 1 
u u ~ u 1~ 1 'il 1flfltu~'W CJ1'1Jlilf1'1 'ff~ 1 l.l'I111'Vl CJ1n CJ'ff ~'\J mum u 'Vl 1 o~ He:J1'W 1CJfll'J t 1 ~'~"~ £J1'1Jln 

~ 

~ d .c! ~ 'j) ..:A J .c:!IGJ cl 
{1' ~'\Jill'W fl 'j 'W 'Vl'J ttil~'W 1CJfl!'Vlfi':IJ'W ~'j t'Vlfi''IJliltl.l e:J~'IJl'W'W'J t'We:J'Ue:Jfl11l.l'J 1l.ll.le:J ! 'W f)l'j tfl'IJ 'j 1'1J'j 1l.l . 
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nlJm'l:lw 'Vl q &I m 11-J m1<0 ~ m1 ~u w ~ i ~vYJ~"flv~ 'l '*u uu-ffmn'l:lw tl'u~il 1mml111u i 11Jnu~1.0 v 

" 
4. ~1.0 V'Vl 'lJ nri 1-J 1911 mh ~ ~ ¥1 tJ u 'U ~ tJ w1 1 ~ ¥1 tJ {1'~ 1~ nm;r 'U 'fi fll'Vl t!TI 'lJ 1£11~ fl tl1 ~ {1' ~ f1' "' . . 

" " " U"fl~:J5u 11~11£J"fl~~B£J~'Iltl~m"J 1.0v 'Vl~ tllJ"fl~'U 11-J 'l u 'l uvuvt11J~'Ii'1i 11Jfln1.0mrf ~.u 
"" "' "I o' "" : l "'! l:J) 3) l:J) .J 11] :J)w 5. 11~~~'J£J1Jtlumw~'J111n~uu1~1"fl 'U~"fltl~ '11'Vl'Jti1J 'lf cti~ !~1'UflU~'J111fftl'lJ 

q 

3) 3Jd C!t,QJ 'J)t:::lo 

(calibrate) 111m 111'11'U 1'Vl'Uti~'U'J'l:I'Vlfjvl"fl~ 
" 'I'Ju ~hiJu nn1.0v 

1. tlfiu&lm"J'l'W'lh~muf11J 

'11 ~~111flflri1JI911veh~u {1'~~1'1111-JmJ'm 'l11 'l u m"J l'li'1i11JflU1.0v i ~£Jf111"fl~mviJv • 
~v 'l u 'l uvh1 m1 iYYJTI'Ilt!~ nri1JI91 1v~1~ l1 ~ vu {1'~~1'1111-JV'W vvmi' 1v11111 ~1.0 £J{l'~ 1~ -ff1J~ u 'fifll'Vltl'U 

q "' 

" ~il 1 vu "fl ~ fl "J v 'Ufl of 1 'IJ v fl 111-J i 11-J iJv 'l u m 'J\91 v u u u u -ff'm111:1 w u "fl ~ ~ n 11 "J ~ 191 u 'W 1~ 1"fl 'l w i1v ~ 
"' 'j/ 3J 3J 'j} I 

~1u1u 2 flof~ 191~ii flof~u1nnvum"J~hruun11m"J1J\9111J itl"JumlJ (1umn'llv~m"Jtlfiu&lm1) flof~Yi 2 

• ' ' " 
'luntlmli'Yi 4 'llt~~m"Jtlfiu&lm"J i~vi'*1~m"J-ff'wl1'l:lwYi~1uM~vm~ iYJ"Jft'Vl~ "J~w:h~iin~lJ 

191 1tl~1~ I ¢i' of um1 ~ u "fl\9111Jtln&l111fl'Vl m 'U1"fltl "J ~ ~ 1'11l.hvu ~ nn tl iT Wl :iJ ~ vm "J u u ~ 'W 11-Jl\911 111 \9111-J 
"' .. "' 

u 'Vl'VlVU ~ m1 1-Jl\911 1110 vu '!! ~ ~rlv~ v1m1 tl~ tln&l uC~~ 'l '11' fhu u ~ll 1 'l '11' fl 111-J ~ ~ ~ v~m"J ff'U'U'Vt ~ .. .. . 

2. tlfiu&lnn'l'W'lh~YJ~"flv~ 

tlfiu&lm"J 'l u 'lh~YJ~"flv~~~n~1JI911v~1~ !¢i'of u i tl"J umlJ{l'u u {1'~ u m"J .u~ m1 \91 u ~v~ 
" " 111fl~1.0v i~v~'I'J'U\91ti'U~l!'u'Wm1 191~ii .. 

3} I t:::::lo Q.l Q.l r/ ~ <l.l I o ...::'::!. .<::::r, 

2.1 fj 'lf1£J1 11 £Jff1Jfll'l:IW 'Vlt]\91 fl'J'JlJfll'J 11 ~fl11\9l'U!tl~ fl ti'Ufl11~ 1~'U 'Ufl11fl'j'J1J\9111J 

i tl"J um 1-Jt u 1w~'J n'llv~m-:itlfiu&lm"J'lh~'Vl~Civ~ ('l u ntl~1li~ 4 'llv~m11lfiu&lm"J) ~~~rlum"J 
" D'J ~~ilu flof ~~~mtl'u tl'um"J tl1 ~~ilu HCI'Vt ~~'lh~m'UfllJ 

2.2 ~1.0 v.O ~fl11m"JmY ~~ff~ 1-Jfll'J .0 ~fll'J \9l'Wttl~un nri1JI91 1t1~1~U~ "fl~11£J i ~vi'* "' . 
! 

ll] 9) Q..l ~ Cl.l .... 1 rl ~ rl .J 
!~'Vll9ll'U1111flU'U1fl~fl1111~fll'J\9l'Ultl~'Utl~Ufi'U~l"'tl1 UCI~UflC!flfl (Kanfer & Gaelick-Bays, 1991) Cli~ 

" .I 3) ""' li]:JJ I 

U'J~fltl'U~1£J 4 'IJ'U\9ltl'U !~Ufl 

" ' " 'I'J u Yi 1 nn tl"J ~ ~ilu UtlJ muC~~ '11 ftu fl &l'l u nn 'l '*au 'M~u "J 11-J '11 ~1"1 q&l m "J 1-Jm"J 

:0~ fl11 ~ 'U l tJ ~ u (!~ '11 fl'l:l ~ fll'J ~~a 'U C}i~ 'U i ~ vm 'J {1'~ 1 ~ fflJ~ 'U 'fi fll'Vl l v1v 'l '11' nri 1JI91 1tl ~1~ ~f)~ fl 111-J "' . 
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v ' 

11-:n~ 1 'il 1 'JlJVJ~m ~~t.mn:;:atl ~ 1 amf1'1lY nri 1J\9l'HJ~nmm1hu'l11Yim1' 'il~ ~ un~ 'JNUNhll hi m1 
q q " 

' v v 

d ~m~ uVi' m1~ 1 hlflWU ~m1 l'lhl!tl~ 1lYmm~f1'lltYl'l11 'Uflri u~ 1a~1~u~ n~1ltln1 a~'illfll hlfl11ftmnfl1 ~iJ 
q 

v 

nriu~-:Ja~l~~a~t'ill~til'a~l'llll hhumu STeP ~lhi'Jhl 7 fl1~~a1hlt~h1Dm 3lhl~~~tlflhl ~1;ijt1 
q "' 

v 

~~ f1'~1~tl1 ~ 'il~ 1 'ill hlf111 fllt Uhl f111\9llll 11h tlfl11J~~flri11 1 ~tl;tl 'il~ 1lYtli hi G~fi'JllJ~ltllhll hi flU 
"' v v ' 

fi'J'Uflll1 ~~'Uthmr~1 wiia~ 1lY1tll'lllltth'Mm tlfl111 mn 'Vl~ au Vi' ~u fl'~~fl 11mh n tlhll~ Vi 'il~ 
q 

~ ~ 

·huiJan'Unriu~1a~1~ 1lYf1'1ll11t1fi1'Uflll1~fl''U111mn1 wiia~ 1lY~~hl ur~~ fl'~l~fi'Jlllt 'li'11 'ill mJ 
q q 

I 'j) I I I 

tnt11n'U n11 1911 11J1'~1 ~ fl''llu ll'llCJl hi til' a~riahl al'l111t~1Yi tflt~1tl1'U n11 1911 11l1 ~ t1t ~ 1'11 u 1Yi1 hllhl Vi 
Q.l d I .di lfl 3} QJ _.J I .?1 .:::1 I <J} 

lll\911 'J'ill'llllhl ~'1'1 Nlhllll tll'ilU f1'~~tl~fl11 fi'J'Uflllt'Ul'M 'Jlhl !~1 ~~'U'Mhl ~ U\91 'il~ tlJhl f111 ~ fl'Jltll 
q 

~ ' v 

n ri u ~ 1 t1 rh ~ mu n t1 \911 1'il1~fl' 'UU ll'llCJl hit~ a~ tl 'Jtll'lhlltl~Yi 11 1mh~ri awuCJ~ '11~ ~tl1'1111'1'l niJ a 
q q 

1 ~ Q.l ~ .:::1 I Cl.l .J 0 Gj 3} I Q.l I 1rJ 'J) Cl 3} I ~ ... ~~ 
~m'il1~ma~1wn~ 7 fiH 1~tl~nmt'Vltl~tlfl 3 'Jhl "ll~'il~'l'll !'MflCJlll'l'Jatll~ !~t1tiW111'lfW~ttn~lJ11JlW 

q "' 

mm1~1'UiJ1~'1'llhll hiU~ CJ~dm111lY1 ~fi'UJ1mn1 w~a~rviu~wu~1 '11 w un~ ~ltflw ~t1~t~um1 
1 ~'Vl ~~~1w 1 w m n11 f1 'ilfl':i 1ll'l'l N f11t1'!11'a t1 an ih~~mtlmnu am Viti~ 1 ~ ~~ 'il ~ l111lY fl'llln t1 

1 'U iJ 1 ~'I'll hi m'l111 u CJ ~l11n 'il m 11J'l11 a aaniil~~mt~119i' a ~1~ m m~ fl'll n'U 1'1 w w~ u CJ~ t rJ w 1 amfl' 
' ~ ~ "" ""1 "" ~I "' "~ "' "" o 'I "~ 'J) 'I 'j) 'j) 'Vltfll.J'I'l f1Hf111 w 'il~ Hfl'l'lfl£1~ m1t 'ill~m a~un~\911 'J'il'J~ 1 ~~ 'UW ll'llCJ ! hltn a~~ 'Jtll'lhlltl~ ! '11 'Vl1 au 

~ ' ~ 

Vi'~f1'U'Uf1''4Wtfl1a~\9111'ilUCJ~Utl'UliP11~fl''Uull'llCJlhltil'a~tllhlnm 1 t~aw 1~t~11liJ~ll~~ltll~ "l 
~ ' ' 

'lJhl yj 2 fl11t\9l~ tllJfiJllJ'Vl~ autlJh!11ti'Uflfln rwari ~tf1'~1JVlflEI~fl11;ij~fl11\9l'Wltl~ 
q 

1. 1lYrnlll~t~ut~lllhlft'JW~nriu~-:Ja~l~v~iJ11ltViti~'Vltl t~ti'Jn'U bflt'Ul'M'Jlhl 
"' q 

' ~ 

fl 1 lllrllfl' ty'll a~ m1 iJ 1 'U'Vltl ~ nnurw afi'J'U r:Jll 1 ~fl 'U u ll'lln u CJ ~ 'NnVf fl£1~ m1 ;ij ~ m1 l'l w w~ hw 
' ~ ~ 

tuhliJ1~t~wYin~ll~1a~Ntt~n~11t1V~iJ'Vlq~m1ll11lt'Mll1~f1'll Vi'~ 5 tl1w fl~iJ 
~ ' 

1) l>i'lhlf111t ~~wcu~w 1~t1NnVi'mJ~m1ii~t11tu wm1uf11'1l'llwl'lawilv~1.Jfi1J~ 
~ ~ ' 

111\)n~a~ 1-:JuVi'~rh$\aw'li'afl111 ~-r~ lhlm11 ~~wcu~w 1~t~1 ~'QiJmw~1~ "l Yi1~1mn1ii ~~hiCU~hl 

t tJ w ~a u [I~ u 1w 1191 m 1u 'Vj ~ t Vi t1u m1 ~11 1 ~na 'U m11lnV1 n£1 ~ 'il w n~u ~ 1 a ~1~ f1'11J11 t1 iJ fi 1J~ 1 t1 
~ 

tlfl ~a~ '1'1 n 'llhl l'lahl mu u 'U'UiJ 1 ~ d1 w Vi' flEI~ m1 ii ~~hi "11~ w 
"" q "" 

" 2) tl 1w m1 \9111'il1~fl''Uu ll'llnl w~a~tl'Jtll'lhiW~ 1~t1NflVJflEI~fll11'111'il1~fl'U 
~ ~ ' 

u ll'llnlhlt~ a~tl'Jtll'l'W!tl~ 111JVl~fl11ttiJnNC1 rw af1'1ll11t1iJ1~tiJ 'W\91Wa~ tm~Nflfl11lJhiYi flNnfl11\9111'il 

1~fl''UJll'llCJlW~t1~ 1~t~Htfl~a~l'l111l1m~flmfll'llnlwt~a~'iw ACCU-CHEK ur~~a1.Jmw1 w m1 
q q 

' ~ 

t 'ill~ til' a~ t ~w ira iJ1 ~na'Ufl11NnV1 fl£1~ 'ilW n~u~ 1a~1~ f1'1ll11 t1 iJfi 1J~1 tl\)n~ a~'I'Jfl'llhl l'l ahll'llll 
~ 

u 'U'UiJ1~tlJhl Vi'mJ~fl11 ~1-:J'ill~ 1 ~fi'Uu ll'llCJl w t~a~tl'Jtll'lhlttl~ un~u 'U'UlJhiYinNnf111 1'11 'J'ill~ 
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3) ~ 1 u m 1 f u 1h:;:: Y1 nnn 11 u 1 ~mu u1Jn~ frEJ::::>U'~m1\91'W!tl~~ 1'W fll'j 

1 mh :;::mu tn'Vi 111 11' bftl~'flll a~nut1mm 1 i! ~ ilu CJ1i)u tt r~:;:: '!fU~'U a~ ilu CJ1i)u t via 11a~nu 6u \911 1!'.1 
" " 

I 'j} J a' I 

d "" 0 'l "" 0 'l 3.1"'> "" 1 'l 3) 3) """" 3.1_'1 wu::::m1 tn~m1::::'W 1\911rl ~ 'Wtr~a~\911'il 1nm1 ~ '!fa'W '!!ri'W ~!'.I ~ '!f1~rltllt ff~~m1 nma ant]l'11i l'lr;;ju1!'.1 

u~r~:;:: 1 1!'.1 1 tt rlu ~mJ 1 ::::naum1 1Jn~m·J:;:: m1 1 11' f11u u:;:: u 1m 11 u1h ::::l'11'W a111 u tvl a'fi1U'fl :JJ • 
J111'11n tU'Wfl11'fi1U 'fl :J.Jttr~:;:: nn 1 mh:;:: mu am n ur~ mu ~ vu 11 tim{1 u 1 €lt~1\91 1~v1t1:J.Jt~r~ . " . " . 
m'Vi n ~1r~a~trlu ira u1 ::::nau 'W~ a:JJ~~1Jnu1 ::::til u 'li'aml1il'lf'W 1m1 u r~:;::u~mruu 'fir! a~ 'Ua~ m'Vi 11 

" 
" " ~H "l 'fli111 lumu!i'uu1::::YJ1'Wmm1uamJ'1u !u~1ut~t1~ uan'il1nuil~tU'u111'1911::::'11'11n 

" . 
'fi11:JJbYm~'W £'U an :;::~uu 1\911rl1 ut1ia~nu'lfil ~ur~:;::u~ mru m'Vi 11 Vi 1uu1 :;::mu 

4) ~ 1'W n11 t'fl ~au 1 'Vi 11 H m !'.I 'Vi~ am 1 a an fh~'~m t1 'Vi~~ 'illn u1::::tilu . 
~ I W I j/.<::::~o Ql I c:v I Q.l I 3} ~.:::! .::::to .<:::::to 

f1 'iJf)'j 1:1Jl'll~f11ti'U a~nrl :IJ\911atJ1~ J:-11 'iJ!'J'j 1:1Jf1 Uf1rl :IJ\911atJ l~'fl 'U'Vi111i f111 t'W :IJf) 'iJf)'j'j:IJl'll~f11!'.1 f111 a a f1 . " . 
" ih~~mv 11 ~amn11n'ilm1 :JJa~1~tVltJ~'Wa 1~nn u1 ::::tilu 'fi11:JJ'VitJ n'Ua~n 'il m 1 :JJ 'W ~ a:JJ~~ 1 11' 

f11u u::::thm1U1::::til'W\91'WW~ ur~::::'li'am1 1 ::::1~~1~ "l riawm::::'Utu::::aanih~~mv 
3J 3.1~ 'l <>'"" 1 -I "" - I <>' 5) ~ 1'W fl11 ll nu qj 'Vi 1 ~ 'W fftll'W nn ru 'W trl"l:l ~ tlu1:;:: l:IJ 'W u 1:;:: ffU fl1 1 ru fl1 1 

I I 3J 1 

utl'ilrumY1f11u m tnt11nuffmum1w m1 tn~m1::::u 11911r~ 1 ut1ia~ff ~'Vi ~ai'11N~un~ nn bY'~tn\91 
u " 

" . " 
a 1n 11 t~ au 'Ua~ il11:::: u 1 \911r~1 u t11 a~l'11 tt b'l:;:: a1n11 il11:::: u 1\911r~1 u t11 a~ ff ~ tt 'W:;:: u 11~ n1 1 tttl'l 'U ., 

'j) I I 'jl 

tnm1tija~l91'u 11:J.Jo~m1ufi'l1~\9lu 1 um wiim1 t~u m~ ilaY11 tl u mni ~tff~:JJ~nl1::::~1uu fia 
. " . 

'!fU\91ur~:;::u~ mru m'Vi 11 Vii tutl'! 'Ut:Jlf11'j m1:::: u 1\911rl 1 w11 a~l'11 

2. mi:JJ~1a~1~n1'Vi'U\91ti11'11mvm1>U'\91m'j\9l'Um~1uu~r~::::~1u tm::::1Jn1~m'jb'J~'!!'W'Yin • 
3. H'1.U tJll'ilmtr~::::a~ mv1~ m1 1 tfi iJ affu Uff'W u nn .U \91f111\9l'Wta~ tm::::uuu'II u'Yi n ., ., . 

" -ff1111unci:JJ~1a~1~ 1tl'1Ul'11'Wm1>U'\91m1\91'Wta~ tm::::'II u'Yi m:;::~uu 1\911r~1 w1ia~ fll'j 1 uu1:;:: mu . 
'j) 1 'j) 'j) 'j) 

.UuVi 3 f11'jfftJUff11'Wf111ufi'II~m1>U'\91m1\9l'WW~~~ 5 ~1u \911:JJ'l1'WI'la'W~~iJ 
" . 

1. nci:JJ~ 1a~H ~1t ilu fll'j m 1'il l\911:;:: ~UU1\911rl 1 u t1ia ~~ 1ti\91'Wt a~Y11!1u • " . 
t.lJ u nm 3 1u 1ur~:;:: 7 'fl1 ~ fiariaumm1tt1tm::::'Vi~~mm1tt1 2 i'11m riaumm1nm~1'uur~:::: 

. . " 
11~~mm1nm~1'u 2 i'11:JJ~ riaumm1tvuur~::::'Vi~~m'Vi11tvu 2 i'11:JJ~ tm::::riauuau 'W~a:JJ~~ 

" '!!u 'Yin ur~:;::u ur~Nr~1 :;::~ m1 1\911rl 1 w1ia\91 
j)~ Q.l d 'J) ,.,d d Q.l ~ Ql : 'j} 

2. NJ'iltlltlti:IJ U 1 'U t 'W a tf1U ll U U U 'U l'1 fl Nb'l f)l'j \9111 'iJ 1:;:: \91 U'U1\911rl ~ 1 !'.1\91 'Uta~ ., 
" " 11 ~~mun111'W ~ 3 1u 'W~a:JJ~~u1::::tiluNm::::~uu1\911b'l1ut1ia~iJ:JJnunci:JJ~1a~1~ 1191v1 t'li'a:J.Jr~ . ., 

'WtJ~ m 'j :Jj f)l'j .u ~ f)l'j \9l'W t a~~ 1u ~ N 1 mu1:::: na u n n u 'j ::::tilu Nr~ u r~::::u 'j ::::til u il 1\J'Vi 1 f)l'j .u \91 f)l'j 

\91 u w ~ 1 u ul'i r~:;::~ 1'W 
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3 nriJJI911t~~Tnl5 lf~ fll-:i ~ 101fl11\9l'Wltl'l\9111JU'W 1~ \Oifll-:i ~ \OiflUI'l'Wltl'l'Ut!'lUfl'W!vlt~{ 
• q " 

llft~llfl~m1 (Kanfer & Gaelick-Bays, 1991) ~'l1h~flt~'IJI91'1tit~'lfl1h~nt~'IJ~'ll'it~!uu 
1) fll'j~\OI\9111J\9l'Wltl'l (self-monitoring) 1101tiflU1f'WYifll''lt)~fl'j'jlJ 

" . 
fll 1 .ij IPl fll-:i \91 u 1 t~-:JI91'1ut~TH11 u~~-:i~~'IJmlJJ'HU fl'Ut~-:Jnum-:iJJ'Vll'lflltl linnv1-:Jli11'11mti!Vio~'l1 u 

hhJQu~ 'Y'Ifv~nf~u'WYimnm~r.:im.Jn~~~nfi~'W iJu~v~vlu!~CJ'J~V~ !!?J~fll~!!n1'U!dv~~'W 

2) fll-:i1J~~llJ'W\9l'UW'l (self-evaluation) 11Pltlflln.h~llJ'Ul"'q~m~JJfll~~flfll~ 

\9l'Wltl'l'Ut~'l\9l'Wltl'l 1u~ ti'IJlYiti'IJn'IJ!flrucn'H~m111'11 mt~~fil'H u \Pl H -:l1'1J1 1mi11'11 mti'H~o~w'11~1 
q 

" . 
1"1~ om1 'lfl 'W111t1'1l'H~ 'UD'lfl11~ 1Jl'11~1 Vi 11 Mlfl \Oifl11 191 IPlir'W 1 u1 'Wfl11 !il'onui' 'IJ!U~ ti'Wfl11Un1f~ 

~"~tJ~m1JJI'io!u 

~I 3) I d ~I .,j II] .,j "' .J ~ 'I 3) :v.,j 3) <!I "I :;"1 
lu 'W'U Dl'lfl~'l'UD'lll\91 ~~1Jflfl~'Vllu'Wl'l D'W !'Ull"' Dfl1'UfJ 1Jl"'t)\9lm11J "lf'lDlilil~lu \Pllf:-ltl 111 rjD'W~ 111 Duflu\Pl 

. " 
ltlumnY1'UI'l1 mulilum1~'W'lf1J illflfl:inul'l'Wltl-:J1u1u11~D m11M11'l'J~\9l'W!D'l uonulnumu!l91'i''IJ 

<U 

" . " 
.UuYi 4 fl11U1~llJ'WN~l"'t)~m11Jfl11 iiPlflUI'l'WlD'l U~~1~~'IJ'I.J1\911~ 1 'Wlil'D\9l 

nnu 1~1iJu N~l"'t)~ nn JJfl11 ~101m 1\91 wo-:J1 IPltllTifllnYJJm'hlru '1'11-:Jl '1'11 Ml"'l1'1 \Pltl 
" . . 

tl'l11t~1~t~ u~~~\PlmJJN~m1\9111'il1~~'1Jl.hm~ 1 wil'o101 1 ubY'u\PllH Yi 4 YiU',utl1bt~1\9lt~tl1~t~ 
<U <U <U 

" " .Uu \91 D'U flU unu~fl11 ll'l1 'W'l11'lfl1'UfJ1Jll~~'l11-:J'Vl\Pl~tl'lt1'11J11 tlff~ Ufl 'i)fl'j 11-J 1191'~-:Jflll"' 2 
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" 1l1~!iJ'W 'Wq~nnJJnwummi'I'Wm~ 11'11~~uw1~'~1" 1'W!~em 

1'Wb11lmrf~ 1 !!"~b11l1'11rf~ 4 

•nri:JJvl1tJch~ !~fum11'1!mi'I1JJ 11lmmJJf1111'l!!"Df1~ 
q ~ ~ 

w "' 1'W'Vl 1 

1. 1l1 ~!iJ'W iJtymm1 1 ~fl'W ~i1'W!!"~ 'Wq~m 1 JJm1 ~l'lm1\91'W!tJ~ ~n'1:J~m1 1 ~fl'W ~i1'W 

2. ~hrw'W !1l1 Hm JJffu mY'W 'W m1 ~l'lf1111'1'WW~ !1'1 ~ t1JJfi11JJ'W1'tJJJ!lJ'W 1 1t1Uflflmv7tJ ri ~m~JJ 
q q 

3J 9 3Je:. ~ QJ .<:::! 3J cv 3J Q.l - I 
1) l'l1'Wf111 !'lftl'W~"'W 'Vlf1'1:l~f111~1'ltll !m~'Utlfl111~1~ 2) l'l1'Wf1111'Uu1~'Vl1'WOTt'm 

" " ' 
2) Jl1'W f1111'11 1'in ~~ uw 1\911" 1 'W!~tJI'lJl 1tll'l 'WW~ nJJ~~mm 1lm·mrwtJD1~!iJ'W I'I'WW~ 

3) Jl1'Wf111tfl~tJ'W l'111~1~mtl !!"~nnoonih~~mtl 
w WM 9 ~G 

4) l'l1'Wmmnutym !'Wfftn'Wf111lli'Wlfl''l:l 

3. nciJJI911mh~n1'11'W l'ltilmmCJm1 ~l'lm1 I'I'W w~ 
q 

' 31 ' )I 

1'Wi12,3,4 n'tll1Pl'1e>th:i 1'1111l1~~uw1~'~1"1'Wt~tJI'l~1t11'1'Wm~i1u1'W tlJ'Wnm 3 1'W 1'W"~ 7 flf~ 
~ 

" " " 
'W1' tJJJ~~lr'W Vi nr-.~"1 ~~ mh\911" 1 'W!!'U'UD'W Yin !! t.l" r-.~m~~mJ11'11" 1 w~ol'l 

m11~ 1 mf1'Wl1'~~'~~'~1JJ'Vln1'W u"~ttll'l1tJmff1 ~ nciJJI'11ov1~1l~n'l:l1ilrum 
<u 'I 'I u 

1'W~ s - 7 H'1~mnu'1i'tJJJ"r-.~m~~uJ1~'~1" 1 w~tJ~'~~H'iht~l'l111lJl1t~\91'WW~~u1'W H'nciJJI'11ov1~ 
'\1 o:u qJ '\1 q 

' " 
1'Wi18-13 n~JJvl1tJV1~1lau~m1~1'lm11'1'Wm~~~ s Jl1'W \911JJ!l'W1~1'lm1~1'lm1\91'Wlo~ 

' " 
b11l1'11rfi14 'lh~!iJ'W'Wt)~f1nJJm1~1'lf1111'1'WW~ u"~1~~uw 1\911" 1w~ol'l 

" mw 3 ff~1l'll'WI'ItJ'WuB1r~m1 1 'W'lh~fi1'UfJJJtm~'lh~'Vl~'~~tJ~ 

51 
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. . 
I .c:! I .c:! 

mmM uri~ft1'W!11ti.:Jl11'W:IJ1\911~1'W 
'3) <:::.'~ Q..l 3) Q.l: ~~ rl 

2. 'IJ tllq!rifi~U 'W 'W 'Wtl\91 m 1JJfllH\91f1U \91'W!e.l-!J Uri~'Utl~ri1~\9111'W 1\911rilW!rieJ\911!fl) 1~'Vi 
. " 

1\91 m '!J"j ti11! Yiti11~ 11 ~ ~ti1 ~'Vi iNneJ'W uri~ 'Vi ~.:J'UeJ .:Ju~ ri~ GJf1-:JUQU~ nn ll.:JGJf1-:Jfl111fJJJ u ri~GJf1-:J 

'Yl\91rieJ.:J 1\Pltit i'ftn~ paired t- test 1\91 tifl11 11m 1 ~ 11' ~ 11 ~ ~ tifl ~ u 'W 'W 'W q ~ m 1 JJ fl11 c0 \91 fl11 \91 'W w .:J 

91 ~I 191-1 ~ 1) nnm~'il1ti'UeJ.:J'UeJ~ri!u'WU1111 fi.:Jun\91 

.. · ':J) d 0 .e.. rl 'j) .c:! Q.l Q.l Q.l 

2) 'IJ eJ ~ ri'Yl 'W 1 JJ n! fl 1 1~ 'Vi \91 eJ -!J JJ n \9111 fl1 n\91 u 1111 eJ 'W \911 f11 fl (interval scale) 

"' "' . 'Vi1eJU1111eJ\9111ft1'W (ratio scale) 

"' o'91 .I .I ~ "' "' 3. 11m 1~ 'Vi 'IJ tl~ri fi11JJU u 1 u 1 1'W 'Utl-!J fi~U 'W'W 'Wtl\91 m 1 JJfll) 'il\91 fll) \91'WW-!J U"~ 1 ~\9111 
• " " 

tJ1\911rit 'W !~eJ\91 n eJ 'W u "~'Vi ~-!J u au~ fllj 'IJ eJ-!J ll-!JGJf1-!J fl111 fJ JJ!! "~GJf1-!J'Yl\91 rieJ-!J 1\91 tit i'ftn\911! m 1~ ,( 

" fl 11 JJ u U 1 U n'W 'Y1 N!~ ti1U 11111\91 CJf1 (One-way repeated measure ANOV A) Uri~lu1 ti11!Yiti11 

. " " 
fl 11 JJ !!\91 n ~ H 11 ti ~ 1\91 tit i'11i n u 11 eJ u tvJeJu (Bonferroni) ll.:J u nB u m 1 1t m 1~ 11'1 \91 tit i'ftn ~ 

" 
" 1tm1~MfiJ1JJUU1Un'W'Y11-!J!~ti1U11111\91CJf1 (One-way repeated measure ANOVA) ~eJ-!J'I'llf1U 

" " ':J) d:{ 'j) I Q.l.:::! 

\91)1'ilfteJ11'1J eJ\91f1n-!J!11eJ-!J\91'Wf1eJ'W \91-!J'W 

91 91 ~I 191.1 ~ 
1) nnm~'il1ti'UeJ~ri'UeJ.:J'Ufl~mu'WU1111 fi.:Jun\91 

. " 
2) 'li'BJJriYit.11m1tfl1 1~11' ( 191 1u u1 \911JJ) ~eJ.:J~j ~~11m1 1\91191-:Ju~m\91 1 1D'W\911 mf1 

" 
" 

(interval scale) ~'WI U 
" 

3) 191 1U U) \911JJ 'il1f1fllj 1\91U~ri~fli' -!J~eJ.:J!rl'W Vftj~ 'il1f1fl'W 

" " 
4) fl 11JJU u j u j 1'W flltit 'W f1 ~ JJ ( nn 1\91 CJf1U~ ri~ fl i' -!J) I :U U\91 n~ 1-!J n 'W (compound 

symmetry) 

" " " 
'11-:J u Nrifl11 'Y1 \91 ftfl11 'li' eJ ~ rifl~ 11 u u 'Wq ~ m 1 JJ m1 cij \91 m1 \91'W W.:J 1\91 m 1JJ u"~ 1 ~ ~ 11 tJ1\911ri 

" tut~eJ\91'il1nm11\91neJutm~'Vi~.:Junu~m1ll'.:J'lf1-:Jm11fiJJtm~'lf1-:J'Yl\91"eJ.:J 'W1111'li'BJJri~m1m~'il1mt1111 
'i<J q " 

1 'j) ... I c::. cv G) .& .<::::to ,/ <J) .<::::t..<::::t..:::::! I 

fi-!Juf1\91 \91-!JUft\91-!J\911JJ\91111-!J 8 !'WfllfiN'W1f1 'IJ 'il-!Jft1:1JlH1J!fi)1~'Vi\911tiftli\91'Yl'fJ (paired t- test) Uri~ 

" ftD~1lm1~Mfi11JJUU1Un'W'Yll-!J!~ti1!!11111\91CJ11 (One-way repeated measure ANOVA) ~~ bh'W 

" otl'u \91eJ'W 1tfl 1 1~11' fi11JJUU1 u1 1u 'UeJ.:Jfl~u u u 'Wq~ m 1JJfl11 c0\91 m1 \91'WW'I1 \91ti1 1JJ Uri~ 1~~11 
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'j) ' 'j) 'j) 'j) 

uwnr~lwt~t!\91 <1i~'il1f1fl11Yll'lbl't!Ufl11lJU1ln.h .. rw '\Jt!~rl11~~uuwnr~1'Wt~t!l'l'il1f1fl1111'1~~ 3 flf ~ 
" 'V'IU111liul'lf1~1~tl'W fl11 ehw--Jr~1tm 1~M~~t~t!f1 1 '*11if11'W 1'WU uu mvlt~~ ir~ (Sphericity) ri1'W fl11 

" " 
Yll'lbl't!Ufl11lJUD1'lh 1'W'\Jt!~fl~U 'W 'W'V'It)~ m 1lJfl11<U'I'I fllHl'Wttl~~~ 3 flf ~ 'V'IU11:iJfl11lJt!l'lf1~ Ntl'W 

I .<::::1 <f& ~ G) 9) 0 .<:::1 (/ .<::::! o' I 

f111tll'W Hrl1!fl1 1~'11 '\1 ~!rltlf1 1 'lffl11 fll'W 1'W U uum 'W !e11Ylm Y1!9ftl1 ( Greenhouse-Geisser) bl'1'W fl11 

..:::::. rl .... I ... I .<:::). Q.l 'J) I 'j) t::! 

1! f\11~ '11 fl11lJU u 1 u 11'W '\J tJ ~ fl~ U 'W 'W 'V'I t) \91 f1 11lJ fl11 1J \91 f1 11 ~ 'W !tl~W.Jm 1tl\911 'W 'V'I 'U11 '\J tllqj [llJfl11 

m~1l1ti'\Jt!~uuu !lit.Jn~ ~~1tfl11~M¢1'1tlbl'iJ~l vl1~UlJ'W (Friedman test) 

.· 

• 



' "" U11'YI 4 

t:-1 'tl tn'Ji ~tJH'tl ~ 011 flihJ 'Jltlt:-l'tl 
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flU~fl'fJWH'I'IJeH i 1.h Ufl1lJb'I'U1H1'lfU flU ~~fl11\9l'U!tl~ l'iD'Wt]~fl11lJfl11 ~~fl11\91'\.HD~ 
'j/ I I j) 'j/ I 

u"~1~~uw 1\911" iud~ o~'llo~H'il11Jt1J1li11'W'lru ~Vi 2 Vii ~au91~u iur11' ~iJ t~um11 ~mt1J1Jn~'Vl~"o~ 
~ ~ 

iufl~:JJI'llmh~fl~lJl~Vl ~1'\.Jl'U 30 f!'U i~v:i:i'li::mJB11~m1u-u~~~u 2 '111~ flo 'lil~f111JfJlJ u"~ 

'111~'\fl~~tl~ ~~ i 'W'lil~fl11JfllJflci:JJI91'1Dtll~ ttl11Jfl11~ U~\911lJ1Jfl~ iYl'U'lil~'Vl~~tl~ ttl 11Jfl 'ilm 1:1-J . . ~ 

" " b'fu 1Jb'l'l1 um1 ~ ~fl11\9l'WlD~'il1fl~1~ v l1 ~iJ fl~:JJI'11oci 1~ ttl 1'1Jm1u1~1n 'W'WiJ~ m1:JJm1 ~ ~fl11\9l'WlD~ 
" " tm~l~1~~ 1J'\.J1\911~ iut~ o~n D'UU~~li{)~m1UfllJ~fl11ll ~ iu'lil~fl11JfJlJU~~'lil~'Vl~~D~ Vl~fl11~fl'fJ1 

" 'il~thmuo i~vi~1UU1J1Jfl111Jnmvu1~flD1J\91111~ u-u~t~'U 3 ri1u \911lJ~1~1J~~iJ 
~ 

ri1u ~ 2 ,J'o:JJ~b'f'llfll'WU~~m1:JJ! ~ lJUlV'IJD~flci:JJI'llo ci1~ 
~ . . . . " 

ri1u Vi 3 VJ~fl11till vlJ!Vi v1Jri1m~vf1~U'U'U'Wt]~ m1:JJfl11~ ~fl11\9l'U!tl~ u~~1~~ 1J'\.J1\911~ iut~o~ 

'IJ tl~ flci lJ I'll tl VN no 'U u ~~ li {)' ~~ ,)' l'h:JJu n 11~ fl n 1 'U '111~ flllJ fllJ u ~ ~ '151~ 'Vl ~" tl~ i ~ vbf()' ~Vi ri 
q d.~ q q,J 

(paired t - test) 

ri1u~ 4 Vl~fln1tm1~Mf111lJUU1U11'W'IJD~f1~U'W'W'WiJ~ mnJfl11 ~~fl11\9l'WW~ u"~ 
" 1 ~ ~ 1J'\.J1\911~ 1 'U ti'iD~'IJ tl~ fl~lJ I'll DVN 1 ~li l1~rltl'U u ~~li {)' wu\:i llJ u B11~ fl111 'U 'lil~flllJ fJ lJ ll "~ 

" '111~'\fl~~tl~ i ~ vbf()'~1lfl11~M f111lJU U1 U11'U 'Vl1~l~ Vlll1J1Jl~cJ11 (One-way repeated measure 

ANOVA) u~~tu1mJtViV1Jf111lJU\9lfll'i1~11Vrii~v1~1~1JD'Ul~D h~ (Bonferroni) 
~ 

" " " 'il1flfl~:JJI'lloci1~~1'Ul'U 30 f1'Wi'Wm1~fl'fJlf11~iJ'W1Jl1 fov~~ 70 t~'Ul'Wfl'litY~ i~v'll~ 

flci:JJ:i:imvm~v 60.4U (SD = 10.05) ~~flci:JJ~:i:imviu'l11~ 50-59U u~~'l11~mv 60-69U :i:i~1'Ul'U 
q q q q q 

" few~~ 33.3 tvhnu uofl'il1flile!'~'W1Jl1fov~~ 70 :i:imJ1'Wfll'Wb'fmb'fri riluimuu1JGDfl'1b'f'W1'W'Vl1i 
~ " . 



\91111-:1 2 

'lf1tJ 

"' 'Vity-:1 

tll~ (11) Mean= 60.4, SD = 10.05, Min = 41, Max= 81) 

40-49 

50-59 

60-69 

::: 70 

fl'1'ff'U1 

'Vfl'11i . 

I 

fl 
"' 

'J} I 

'J!i:IJ1tJ/'Vi tJ1/UtJf1 

l'ff~ 

3) .<::::::t. I (U 

fll'\J 1tJ1i 1 f)'i)/'ff1 'U \911 • 
dl mmmn 

1h~t1:1Jftmn 
w dl 

lJ '!itJlJ fl'f)EJ 1 

1:J1~t'~ tJ'U'Vi'l! -:~irt:J 

0 'J} 

'il1'UTW (1tltJCl~) 

(n = 30) 

9 (30.0) 

21 (70.0) 

5 (16.7) 

10 (33.3) 

10 (33.3) 

5 (16.7) 

27 (90.0) 

3 (10.0) 

21 (70.0) 

7 (23.3) 

2 (6.7) 

19 (63.3) 

6 (20.0) 

5 (16.7) 

25 (83.3) 

3 (10.0) 

2 (6.7) 
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u1n,reJlJ~~1u i:Y'Ilm'W 'Wui11 ::;!'.l::;nmm ~ !'.l~nalJI'llCJ~l-:Jtllu 11flt1Jl'l1ll'Wtvhnu 14.4 TI "' . . 
(SD = 9.87) u~::;!~i'um1i'mn hflt1Jl'l1ll'W hw1~m1~\Plaucl:$~hJmtllunmm~!'.l 4 TI 11Pl!'.l~tw~::; 

"' 

73.3 ~1Pla'W1f~'W 11Pl!'Jl'*tllnm u~::;~CJ!'.I~::; 26.7 l'*m::;uCJn~IPlm n~l-ll'llCJV1-:llJml!'.li1hfltl1::;~11'11~'W "l 
'illJ~l!'.l !~uri ml::;t'IJJJ'uluti1CJIP11:1'-:J (~CJ!'.I~::; 93.3) hflfllllJrl'W 1m11Plb1'-:J (~CJ!'.I~::; 83.3) u~::;m1::; 

"' "' 
" 1 & .... f <J) 9J I I Q.l 1 .ct 'j) 

1 fit m'l1ll'W 'IJ u uCJlJ 1::; i:Yl'Vlm ( 1 CJ!'.I~::; 46.7) IPll'W m1 ~u~~'llfll'W 'WU llf1qlJ\91lCJ!'.Il-:Jt'W !'.1-:J'i CJ!'.I~::; 1 o 

" iJrl'lfum~m!'.ICJdlwlil-:Jtln~ ~CJ!'J~::; 53.3 i1ml::;Blu1::;rl'u 2 ~n~CJ!'J~::; 33.3 iJumumnu (YJllJ) 
"' 

I d .al d '}) d : Q.l ~ I a' d I I I Ql I 

i:Yl'W 'Vlm riCJCJm CJ!'.Ir~::; 3.3 lJ'W 111 u f1\911f1lltnw CVJ u CJf1ulf1'W u1nm1 \91 11u1 1-:Jf11!'.1 'WUllf1rllJ\91lCJ!'.Il-:J . . " 
~CJ!'.Irl::; 79.5 iJml::;Bl'Wri-:J'W-:J ~l'Wf111fllUfllJ hfl 'WUi111PlmU~!'.If1al-ll'llCJVNlJfil1::;rl'uulmrl . . . 

d d d ~ I Q.l r/ cl if.c! .t::i 9) d Ql : d 
!Uri!'Jb1'::;b1'lJ'Vl!f11::;!lJ\Pl![ICJ\PlU\Pl-:l (HbA1C) l'Vllf11J 9.08!1lfl1!CJf'W\91lJ!'W!'.InCJ!'.Irl::; 13.3 'Vl1::;\PIU'Wl\91lri!Uri!'J 

d d ~ ~ I ... I tid a' d 

b1'::;b1'lJ'Vl!f11::;!lJ\Pl![ICJ\PlU\Pl-:l (HbA1C) \91lf1ll 7.0 l1Jfl1lCJf'W\91 1l!'.I~::;!D!'J\P!Ub1'\Pl-:l\PlllJ\91111-:l 3 

V fJ:JJiJ~1U ff'UfiTW'U fJ,Jn a :JJ~ :wth.J U 1ll 'l.Jnr11:JJ'J~ fJ~r:J iJ 11 V Ul'lJ 1'111 1U 'J~ fJ~r:JiJ ?1".if'iJ U"JftJ U 
<U Q " QJ 

OQII Ql: d d d~ Ql,d T unh~v 1r11 nu 'J~~ vu ?rJ?iJtu iJfJff~ff:JJYJtn 1~m~w fWIII~.J ~'lfu :JJ'JiJn?fJ lliJ~'JDVW'J 

< 10 

10- 19 

20-29 

>30 

<5 

6- 10 

10- 15 

16-20 

>20 

0 !J} 

'lll'W1'W (1CJ!'J~::;) 

(M = 14.43, SD = 9.87, Min= 2.0, Max= 35.0) 

(M = 4.01, SD = 2,21, Min= 0.08, Max= 18.0) 

(n = 30) 

15 (50.0) 

6 (20.0) 

5 (16.7) 

4 (13.3) 

11 (36.7) 

12 (40.0) 

5 (16.7) 

1 (3.3) 

1 (3.4) 



hrnh~~Wl1~'W"l 

mll.l~'W 1m1191-n'~ 
"' 

hfl l\911ltl 

h fll1~tl\91l~tl\91'0'l.ltl~ 

<ll: d d cl~ d d 
1 ~\911J'W 1mmll ~ti-n'~ -n'l.l'Vllfll~ll.l\Pil~eJ\Pill\91~ (HbA1C) (t!.lm l"lf'W\91) 

(M =9.08, SD=4.21,Min=4.7,Max= 13.0) 

< 7.0 

?_ 7.0 

"" 
'IHU~ 

" 
.::::80 

> 80 

'Jj'ltJ 

.::::90 

>90 

"' "' 2 \PJ'Jj''Wl.J1~flltl (ilil./l.l. ) 

~ ' d 
< 18.5 (\91lil1llilWCVI) 

18.5 - 22.9 (J.ln~) 

"" o' 
23.0- 24.9 (lil'WlilWCVI) 

'J) "' 
25.0- 29.5 (tl1'W1~\911J 1) 

'J) "' 2: 30 (tl1'W1~\911J 2) 

eJJ.Jmlli~ \Piau "lfilu 
q "' 
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0 'J) 

'ilTW1'W ('Hltl~~) 

(n = 30) 

28 (93.3) 

25 (83.3) 

14 (46.7) 

3 (10.0) 

1 (3.3) 

1 (3.3) 

4 (13.3) 

26 (86.7) 

2 (6.7) 

19 (63.3) 

3 (10.0) 

6 (20.0) 

1 (3.3) 

3 (10.0) 

10 (33.3) 

(0) 

16 (53.3) 

22 (73.3) 

8 (26.7) 



• 
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• 
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N~ n 1'i t VJ 01Jt n01Jfl 'J 11Jtt ~ nl'i 1-J'IJfJ-Jfi 1t u ~Ofl~tt 'tJ 'tJ Wf]~ n 'i 'i 1J n 1 'i V ~ n 1'i~ 'tJt fJ-J tt ~~ 
~ ~ 

'i~i ml1~ 1~ 1 wa v~'IJV-Jmjui?mh-J ri v ww~ '1-Hi-Jt'lhhulifi JJ~mnf-J 1 u <Ji?-Jfl? 11fJ ww~<Ji?-J 

'YI~~f)-J 

1. Hnfl11! u1 ti1J! -YitJ1Jfl11'lJ!!\91 n\91 1-:j'lJ fl.:j ~ 1! u ~ tlfl~ !! 'W 'W 'V'l t)~ fl11 'lJ fl1111' \91fl11 \91 'W !fl.:j 'lJ fl.:j 
~ 

fl~'lJ~ 1fl V1-:j Ofi'W! In~ '11 't).:j! ~ Ti 1'lJ u ail'~ fl11ll.:j t 'W cM1-:jfi11J fJ'lJ!! n~ cM1-:j'l'WI n fl.:j 

..:9 I I d .:::::to Q.l Q.l I 

v.~ n fl11 ft n fl 1 'V'l1J 11 mm ntlfl~!! 'W 'W'V'lt)\91m 1'lJfl1Hfl fl11\91'W!fl.:j'l1 n.:j '111-:j fi11J fJ 'lJ "l.:j 

n-:hnt~'WcM1-:jfi11JfJ'lJfiVNlh!m11i'lty'VI1-:j'fl'()~ (t = 2.57, p < 0.05) 1fltJ~1m~tJfi~!!'W'W'V'lt)~m1'lJ 
I I I Q.l Q.l I 1 W I .c! Q.l Q.l 

flfi'W'lf1-:jfi11JfJ'lJ!'VI1fl1J 41.57 (SD = 14.33) !!n~'l1n.:j'lf1-:jfi11JfJ'lJ!'VI1fl1J 45.10 (SD = 13.24) !'lf'W!flt11fl'Wfl1J 

Hnfl11ftflfl 11 'W cM1-:j'VIflnfl.:j~'V'l1J':h~1m ~tlfl~u 'W 'W'V'lt)~ m 1'lJfl111l'flfl11 \91 'W!fl.:j'lJ eJ.:jfl~'lJ~1fiVN 

11't1-:jfl11'VIflnfl.:j"l.:jfl':hrit~'Wm1'VIflnD.:je:JriNihrmhi'lty'VI1-:j'fl'()~~'lfw1'W (t = 20.54, P < o.ooo 1fltJ 

I d. I .<::! .<::::!, Q.l I Q.l 

fleJ'W'VIflnfl.:j'lJfll!Untlfi~!!'W'W'V'lt)\91fl11'lJfl11'ilflflU\91'W!fl.:j!'V11fl1J 45.10 fi~!!'W'W (SD = 13.24) !In~ 

11't1-:j'VIflne:J.:j!'Vhn1J 89.77 (SD = 10.52) 11tln~(BtJ\91\911'lJ\9111N 4 !!n~fll'V'l 4 

'i)~llf'W 119)'11'11 't).:j!~1~1'lJ 1 umm 'lJ'f!'lJ 1J'fl''4 'W fll'j 1lflfl11 \91'W!fl.:j~1!U~tlfi~!!'W 'W'V'lt)~ m 1'lJ 

m11l'flm1\91'Wlfl.:j'lJeJ.:jHihmm'I111'W ~~ f~B'W"lfil'W 'fl' .:jfl':hnt~'Wt ~1~1'lJ 1 u1 nm'lJt~V1-:jljlJ' tJihfiru 
q,J o:u q,J u 

I I 'J} 'j/ 

'VI1-:j'fl'()~ c1f.:jt~'W 1u1911'lJ'f!''lJ'lJ~i1'WflU11lt~~t~'Vi 1 mh.:j 11n\911'lJfl11ftflfl1flf .:jUV.:j'V'l1Jim't1-:j 119)'f1J 

1 u1 ttm 'lJfl111?J!!n\911'lJUfl~~1m ~tlfi~U'W 'W 'V'lq~m 1'lJfl1111' flfl11\91'W!fl.:j'lJfl.:j ~ihm1J1'1111'W ~~ \91 
'J} 'J} I ~ 

B'W"lfil'W 'fl'.:j~'Wt~v1-:jljlJ'mhfirum.:j'fl'()~t'lf'Wn'W r}.:jlJ'tJ 1 umm'JJ-Yi1lfl t M'nci'lJ~1t~v1-:jll.:j 1 u1 um'lJ 
q,J cu u q 

fl11 \91 !!n\911'lJUfl~!!n~ '\l1flfl11 119)'f1J 1 umm'lJ 'fl'lJ 1J'f!''W 'W fl111l'flfl11\91'W!fl.:j 191 1-:jlj H'fi!U~ti'W!! Un.:j .. . 
~ 

~ Q.l G) j}.<::! .tdil I I I 1 19) "! 1 I 9) 
fi~!!'W'W'V'lt)\91fl11'lJfl11'ilflfl11\91'W!eJ.:j ~'11\91'1J'W !!\91'\l~'f!'l'lJ11()'fl'.:jv.Jn\91flfl11fi11JfJ'lJ 1fl \91'111() 'lJ \9)()-:j 

~ 

u1~tii 'W mnv.~n\91 t~m1n\911~~ m11\911n t 'Wtil t~fl'lJt~.:jflci 'lJ~ 1t~V1-:j'i)1flm1'VIfl'fl't~1J'fl''lJ'lJ~ 111'Wm1ftflfl1~ t1 2 . ~ 

\91111~ 4 

nJJ 011tnoummt t~nl'i 1-J'IJV-Jfi 1m ~Ofl~tmuwq~ mmnnv ~m'i~'tJW-J'IffJ-J n ey'uf9i? fJDN nl fJ 'tJ u ~~ '11 a'-J 

t.u'Thulifiv~n?'i f1mun~m<Ji?-Jf/J11f]WW~<Ji?-Jn~~v-J T~o1.fftriJ~nd (paired t-test) 

'V'lt)~fl11'lJfl111l'flfl11\91'W!fl.:j ( fi~!!'W 'W) 

fl11 u ail'~ fl11 
I <V 

flfi'W '11 n.:j 

Min- Max x SD Min- Max x SD df 

I 

'lf1-:jfi11Jfl'lJ 14-68 41.57 14.33 19- 80 45.10 13.24 29 2.57* • 
I 

'lf1-:j'VIflne:J.:j 19- 80 45.10 13.24 56 -103 89.77 10.52 29 20.54** 

* p < 0.05 ** p < 0.001 
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40 

30 

20 '11·Hm1Jfl:W: wkO- wk4, '111'l'Yl~rle:l\l: wk4- wk 8 . 
10 

0 

~ I ~ I ~ I 
Q.l Q.! ..:::1. Q.! Q.l .:::::i Q.l w .,:::! 

f1111~fiH'Yl 1 (wk 0) f1111~fiH'Yl 2 (wk 4) f1111~fiH'Yl 3 (wk 8) 

' " 
2. Nrlf111 t11j V1J!YJV1Jfl1l:WU~fl~ N'\Je:l'lrhm ~ V1 ~~1J'I.Jl~lrl 1 'Ut~e:l~'\Je:l'lfl~:W~'Je:Jdl'l • 

59 

' " " 
Nr!f111 ~fl'hll'\AI1J':h~m~ ~V1~~1J1.'J Wllrl 1 'Utile:J~'\Je:l'lfl~:JJ\9l1e:Jdl'l '11 ~'l'J11'lfi11Jfl mY 'l~'U . . .. 

a vH hHhr vchrl'ty 'YllHYil~ (t = .33,p < o.os) 1~mia'W11i)1!~ fll1'11~atia'U '111'lfi11JfJ:W~'lt~i'1J 
" ' 

1111 um:wm1~ur~~1:w11n~ 1~~1J,_.h~ 1r~ 1m ila ~ iJ ~1m~ vrvhti1J 208.43 iJr~~ni' :w ~ m~ 9HI~ 1 .. 

'Yl~r~ a'l~'ln~m11avl'lt~i'1J 1111 ummrw mY'W 'U m1 ~ ~ m1 ~'UW'l V~1Jil'l1~'l'Yl~r~a'l~wil ~v1 ~~1J • • 
" 'l11mr~ 1w~a~'lleJ'ln~:wl'l1adl'lr~~r~'l'illflria'U'Yl~r~a\ladl\liJt!vrllrl'tym'lnil~ (t =- 6.91, p < o.ool) 

" ' 
1~v1~~1Jul~lr~1wila~tia'U'Yl~r~a'lii~lm~mvhti1J 211.00 iJr~~ni':w~m~9f~~1 (SD = 78.61) ur~~ 
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~l'Jl'l 5 

' " 
11f'j fJ'JJI nmJfl? mu~ n~' N'IJrNn Wu ao1 g;)P) 11'1.11~ nt 1 wif D~'IJD-Jmju"iJ mh-J nm.mag: '11B-Jt.Y-Ji?JJ 

1ifivi1nn t1munmmh-Jm1lrJUUag:'Ji?-J'YI~aD-J T~o1"11ffnf1nd (paired t-test) 

mnJfiu~m'l 
I "' mru '11 "'~ 

Min-Max x SD Min-Max x SD df 

I 

'lJ'1'1fl11Jfl:JJ 103-351 208.43 70.47 100- 370 211.00 78.61 29 .33 • 
I 

']j''J'I'Yl~(ltJ'I 100-370 211.00 78.61 86-284 146.63 53.33 29 -6.91** 

** p < 0.001 

" 'J~~Ul-Al~l(ll\H~tJ~ (:1Jf1. I~(!.) 

250 . 211.00 
208.43 

200 

150 

100 

'lf1'1fl11Jfl:JJ: wkO- wk4, 'li1'1'Yl~(ltJ'I: wk4- wk 8 . 
50 

0 

'j} I jl I 'j} I 

QJ Q.l ..al Q.l Q.l .::::! Q.l Q.J ..al 

fll'J1~fl'J'I'Yl 1 (wk 0) fll'J1~fl'J'I'Yl 2 (wk 4) fll'J1~fl'J'I'Yl 3 (wk 8) 

' " 
mw s w-.ruiJilt~uutr~'lfilm~m~~uuwn" 1w~t:J~ 1u'li1'1vil'l "1 'llmmnJfiu~m'l 

'\l~tf1 'U t~ll'H~'I!.u' l'i 1:JJ 1 Ummmn'J 1Jb1''U 'Ufll'J~~fll'J~'Ult:J'Iml :JJ~ 1tJ£h'llJfll!Q~ V'J~~U • • 
" ' 'l11~1" 1 ut~ t:J~"~"'~ulmi t:Jut.u'li 1:JJ 1 U'J um:JJmh'liJ u v-fflf1ty'Yll'ltri1~ 9f'lt~ u 1um:JJtr:JJ:JJ~ ]l'U m'l 

I I I 'j} 

1~v.u't:JVi 2 tlJ'U 1u'li1'1fl11Jfl:JJ9f'lnci:JJI'l1mh'lt~fu 1u'lttm:JJm'J~u"~l:JJUf1~flltu~m~~u'l11m" 1 u . . "' 

l~tJ~'IItJ'If)ci:JJI'l1mh'l'l1~'1!.u'li1:JJ 1 umm:JJ hit~"~"'~ '\llf)fltJ'U!.u'Ti1:JJ 1 U'J um:JJ uvin~uiJfil • 
" ' 

tr 'I~'U u~t:U'Wuml:JJU~nvil'lfl'U ulnrhm ~vtit:Jut.u'li 1:JJ 1 U'J t!m:JJt:J~l'liJirv-ffllltu'Yll'l tri1~ 
"' " 
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" . . 
u~~f1l'H'l~'J~~1JUW11~ 'h.nael~'Uel~fl~:JJI'i'1el~l~ ~-;J l~Yilf11'J'Vl~{Yel1J{Y:JJ:JJ~'ij"l'W~elll 3 u~~ 4 !Tiel . ~ 

" 1lfl'il~M fi11:JJllunh1u 'llel-;'Jfl~uu uwq~ m n :JJm'i ~~m1 \9l'W lel-;'J u~~'j ~~1Jl1 1\911~ 1 u1ael~~ ell u 

:J) 

Nf:tfliJ:StfiJI~nmTJJtt1h1fnu'!JtJ,Jfi~U'/.J'/.JWf]~nJJllniJU~niJI'11.JttJ-J Uf:t~J~~1JUW/If:t 
:J) 

1utGa~'lltJ-Jm:jmi]?mh-J n'auuf:t~H~-Jt.u'rhulifiv~nnn-J 1u<Ji?-Jfl11lfJWW~"li1-Jn~f:ta-J 

" " " 
m1 ffflEllfli' -;JUl~U'J ~lil'W N~'illflfl~ll 'W uwq~ m 'i:JJf11'J ~~m'i \9l'WW-;J u~~ 1 ~ ~ 1JU 1\911~ 1 'W 

j/ ';j} I 'j} I 

1ael~ '\Jel-;'Jfl~:JJI'l1el~l-;'J 3 fli'-;J ~~llfi fli'-;Jli1 nelu'lf1-;'Jfl11Jfi:JJtuiru~ll'i'mn fli'-;Jli 2 11~-;'J'lf1-;'Jfl11Jfl:JJ1u . . . 
I I ';j} I 

iru~1Mll4 9$-;J'il~ l'*l~'WN~fll'JU'i~lil'W~lfl~U'W'Wnelu'!f1-;J'Vl~~el-;J~1CJ u~~fli' -;'Jll 3 m)-;J'lf1-;'J'Vl~~el-;'J 'lu 
. " . 

iruml'i'li s ~-;Ju u 'l u m1 11m 1~11'1u'1 CJ1JlllCJ1Jfl1llJll\9lfl~l-;J'IJel-;J~ 1m ~CJfl~ll u uwq~ m 1 :JJ u~~ 
. " 

~1m ~(J'j~~1Jul\911~ 'l u1ael~ 'l uu~~~'lf1-;Jnm ~,;) 'l~{Yo~1lml~l'i'fl11:JJuu':i u'J1'W'V1Nl~CJ1U1J1Jl~ 
" cih (One-way repeated measure ANOVA) ll~~'VJ~{Yel1Jfl1llJll\9lfl~l-;'J'JlCJ~\9ll:JJ'lf1-;'Jl1n1~1CJ1TI 

1Jel'Wlvlel1 ':i~ (Bonferroni) 

1. N~fll'J 11m 1~11' fi11:JJll U'J u 'J1'W 'IJD-;Jfl~ll'W'W'Wi)~ m'i:JJfll'J~ ~fll'J\9l'Wlm'llmfl~:JJI'i'1D~l-;J 
" 

1 ~11-h:Jneluu~~'YI ~-;'Jl~l11:JJufiu~ fll'jlJ,;j 1 u 'lf1-;Jfl11J'fJlJll~~'lf1-;'J'Vl~~el-;'J 

N~m'i1lml~M ~ -;Jfl~ 11'W1J':h N~~ nua-;J~ 1m~ CJfl~u uuwq~ m'i:JJfll':i ~ ~fll'J\9l'W!D-;J 'l uu~ ~~ 

'lf1-;J ~fl11:JJU\9lfl~l-;Jtl'WD~HWelCJ 1 ~ (015,44l=348.65,p <0.001) ll~~lrim11f11'J'Vl~{Yel1Jl~'W'J1CJ~ 'W1Ji1 

~~ 1 (naun1Jl1~-;'J'\Jel-;'J'lf1-;'Jfl11Jfl:JJ: iru~1l'i'mnu~~iru~ll'i'~ 4) ~~ 2 (nelun1Jl1~-;'J'\Jel-;'J'lf1-;'J'Vl~~el-;'J: 
~ . ~ 

d lfJ 9) I d ~ Q.l 9/,..11 dt::! ~ ~ 
'il~l'YI u ~~film ~CJfl~ll u u 'Wi)\91 m 1 :JJ nn 'il ~ m1 \9l'WW-;J'IJ el-;J f;Ju1Cll1Jll111'W 'Vl u ~el'W ~~'W 

" . . 
nel'WU~~'YI~~~~lil:JJu f1u~m'Jll-;J 'l u'lf1~m1Jfl:JJlll~i'1Jm'i~U~\9ll:JJUfl~ u~~'lf1-;J'Vl~~el-;Jlll~i' 1J 

~ . ~ . . " 
mnY'!! 1J{Y'W 'Wfll'i~ ~fll'i\9l'Wlel-;J~f111:JJU\9lfl~l~nu 9$-;J!~'W !um:JJ{Y:JJ:JJ~ 'iil'Wfl111~ CJ~elll 3 'W elfl 'il 1nil . ~ 

'illflm'i 'Vl~{Yel1JN~'Ilel-;'J 1 u1 u m :JJ~ elf111 1u~ CJ'Wll u~-;J'IJ el-;'J~ll u ~CJfl ~ u u u wq~ m 1 :JJm'i m1 ~ ~ nn 

" \9l'Wlel-;'J\9l~el~'J~CJ~nm~Phuum'J1~CJ ubl'~-;Jht'llfuilll'-;'J 1u'Jum:JJm'J~u~\9ll:JJun~ u~~ 1u1um:JJ 
~ 

bl'U1J{1''4'W f1l'J ~~f11'J\9l'Wlel-;J ~1-;J~N~ l 'W f1l'J ci -;Jlb1'1:JJ'Wi)~fl'J'J:JJf11'J ~~f11'J\9l'Wlel-;J el~N l 'Jtl\9ll:JJ!~el 

~'W vu ~-;JU 1 ~ ff'Vl~ N~'\Jel-;J 1 u 1 u m :JJ{YU 1J {Y'W u nn ~ ~ m1 \91 u W-;J ~ el N~~w ll'~ l'W {1''\J mw 'l u nn . . 
fl11Jfi:JJ 11 fl f11'J'Vl~{Yel1J{Y:JJ:JJ~'ij"l'W ~el~ 4 ~-;J~'hlu'W m1 1 ~CJ'Vl~bl'el1JN~'\Jel-;J 1 umm JJ~ el~lm ~CJ . ~ 

" . 
'j~~1JU1\911~ 1 wael~li~~~-;'J\9l~el~'J~CJ~nm'\Jel-;JmHhuum'i 1~CJ~ell u 
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\91111-:J 6 

n11 ow nmJfl 1 WUfPI nfPI' N1 1od'11v-Jri 1m iofl::: u u u nq~ nn'J.m 11 u~ n11fPI w V-J'Ilfl-J mf JJ;'JmiN 

" ri v ww::: 11~-JIVrhmJfiv~ n 11 n-J 1 u '111-Jfl 1 11FJ mw::: '111-Jn~ n v-J T ~o U'tro ~]m n:::H'fl 1 w 
" 

mJnJnu'YINI~OJU111JJWJf1 (One-way repeated measure ANOVA) 

95% confidence interval 
Mean Std. 

for Difference a F- value 
Diference Error 

Lower Upper 

348.65b 
ltd I Q.l I 

fi'Yl 1: mru -lH'l~'lf1-:Jf11Ufi:IJ 
~ q 

3.53 1.37 0.39 7.03 

* 44.67 2.18 39.14 50.19 

* 48.20 2.41 42.08 54.32 

*p < 0.05 a Adjustment for multiple comparisons: Bonferroni 

b Tests of Within-Subjects Effects: Greenhouse-Geisser; df1.5, 44 

. " 
2. H~m1 11 m1~11' m1:1J!!'l.h 1.h 1'\.J'Ilt:mi1l <U ~v1 ~~uw 1\911~ 'l u!iiV\91'\JV.:Jnrl:IJ~ 1VV1-:Jri-uu 

q 

>I 

u~~11~wU'1i 1:1J1luu~m1 11-:J 'l u 'lf1-:Jfi1UfJ:IJ!!~~'lh.:J'Yl\91~v~ 
• >I 

H~m11 !fi11~M ~ ~f)rl11 'V'IUi1H~~ 1-:J'\J'U.:J~ 1!Q~ (J'j~~ uw 1\911~ 'lu!ii 'U\91 'luurl ~~'lf1~!1m n fi11:1J 

!!191f1~1~nu-uv1~u -uv 1 ~ (Fo.'ZI = 3395, p < 0.001) td-unn (11J!'i1(11J11CI~ 'V'Iui1 ~~ 2 (n-uunu'I1~-:J'Il-o.:J'Jf1-:J 

'Yl\91~'0-:J: ir1l~n11'~ 4!m~ir1lm11'~ 8) u~~~~ 3 (n-uu'lf1-:Jfl1Ufi:IJOU'I'I~.:Ji1-:J'Yl\91~'U.:J: ir1lm11'mn u~~il'll\91111' 
~ q 

~ 8)lim1:1J!!\91f1~1-:Jnu-uv1-:Jliirmh1i1J'Yl1~ffi1~ (p < o.o5) ri1u~~ 1 (n-uunu'I1~-:J'Il-u~'Jf1-:JmufJ:IJ: il1l\911M 

mnu~~ir1lm11'~ 4) 1lilifi11:1J!!\91f)~1~nu-uv1~litrm111'li1J'Yl1-:Jffi1~ (p <O.o5)~~uff\91-:J\911:1J\91111~ 7 
• >I • 

'il~!,:i ui¢1'-:h ~1m ~v1 ~~m.hm~ 'l 'U!ii'D\91'\J'U~~ihmm'I111'\.J li~\91~'\.JCJJ~'\.J ri-uuu~~'I1~-:J 
~ ~ 

>I • • 

'IJ'U~ rl.:J 'lf1-:Jfi1Ufi:IJ l11¢1'1u nn \91 !!~\911:1J 'lln~ u ~~ '1f1-:J'Y1 \91~ -u.:Jlii¢1' 1u m1 ffir Uff'U u nn oU\91 nn 
q ~ q 

\91 '\.J !'U.:J lJ fi11:1J!!\91 f)~ 1~ 0'\.J ~~! lJ'U 11l \911 :IJ ff:IJ :IJ ~ ~ 1 '\.J f111 1 oU v<\J 'U~ 4 '\.J 'U f1'il 1nif 'il1f1f111 'Yl \91 ff'U 1J H~ 
• • >I 

'IJ -u .:J i'll 1 u m :IJ ~ -u m1 1 'll~ vu u 1l ~ .:J'Il -u .:J ~1m~ v1 ~ ~ uu 1\911~ 'l 'U!ii -u \91 \91~ 'U\91 1 ~ v~ nm'll -u~ m 1 

~1! i1 '\.J f)l'j 1 oij (I ff1:1J11 fl EJ'\.J V'\.J ~.:JD'i ~ ff'Yl TI H~ '\J 'U.:J f)l'j i:YU Uff'U '\.J f)l'j oij \91 f)l'j \91 '\.J !'U.:J~ ()f)l'j ~ \91 'j ~~ 1J 
q 

>I • " u 1\911~ 'lu!ii'D\91 'lu'Uw~li m1\91!m\911:1JDf1~ V.:J 1limm1fli1CJ'lum1~\911~~uu 1\911~ 'lu!ii'D\91'\J'U.:J~U1v1¢1' 
~ ~ 
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\91111~ 7 

' .. 
nfl CJwnmJmmJwm~ N11CJri 'lleNri 1mt1 CJ1~i vu Nna 1w~ fJfl'lleNnd :JJi 1m.h-J ti Buua~rrrl'-JJ'tJTi ?:JJ 

~ . .. .. 
115 v~ mnf-J 1u'lh-JfiJ'JJf}:JJUa~'lh-J'Ylflaf)-J Tf!CI 1.fftril~11f111~ HrJJ mu V1Vn 'tJ 'YINJ~CJ?U 'JJ'JJJf!GJh 

(One-way repeated measure ANOVA) 

95o/tronfidence interval 

Mean Std. for Difference• 
F-value 

>I 

1 ~~Plut.h\911~ 'h.Jti1BI'I11tl~ 
" Diference Error Lower Upper 

Bound Bound 

33.95 b 
It::! I Q..l I 

flYI 1: fle:JU - 11 m'lfl~fll1Jflll " . 
-2.567 7.87 -22.56 17.42 

* .· -64.37 9.32 -88.04 -40.70 

-61.80 9.28 -85.37 -38.23 

*p < 0.05, a Adjustment for multiple comparisons: Bonferroni 

b Tests of Within-Subjects Effects: Sphericity Assumed; df2, 58 

Q.l ~3) ~ d Q.l ~ Q.l 

'iJ lfl fl11 ~lJflllHW '1J tJ lq!~! 'lf~ fJ Wfll'VHfl tllfl1J'V'Ilj\91 fl11 lJ fl11 'iJ \91 fl11 \91 U! tl~ !!~~'illflfl11 

n~tfl\91'1Jut~l>"ll!'wufium1ll\911ll hh umll~u u~uum1 :ili'Jm1\91UW~ Vlu.u'Bll~~~~uth~ 1v'lfu1 u 
• 'U 

' ' >I 

mnl~uv.~ul'luw~1hmm11l1U'lfui'IVi 2 Vi1'*au"lf~u ~Pl~i'l 
'U 'U 'U 

'\) 1 fl fll nh ~ t:iJ u '11 fllJ ~ fl111 '*au "lf~ u '1J tJ ~ nri lJ A l tJ ~ 1~ 30 11tl ne:Ju!.u'T:hll hhumlJ 
'U • 

>I 

~'11 u'ffu u m1 :ill'lm1 \91UW~ 'Vlu-:hnrill~Pl lB~l~iJ'I1mJ~m11 '*au "lf~u B~1 u 1~1Pluthumn~'l1 ~ 1 u 
<:1 q <'U <U 

nrill~ 1 '*u 1nn1 tt ~~ nri ll~ 1 '*n1 ~ u B n~ ~'~ v1t ~ u Bun1 w1 u n11 ~ ~'~ 11'1 v~u \91 Bu ~'Vlu flllll . . . 
~ I lrJ31' d <::::). .<::::). 9 ;J)d .:::2 Q.l I d .a. ... I 3)d cl Q.l.c.i 

NI'I'Vlmi'IUBtl !l'l!!fl m1 !fl1JBU"lf~u 1U \91WUClf~llfl'Vl1Jll!fl1J1J1 nw u1~\91\91WU fl11fle:Jh!!'1Jll11~~u 1'1 
<U <U <U<U 

' >I >I 

au "lf~U 9j~J1 fl'Vl1J i1! ~ l! flU l U U tlfl 'iJ 1 flU V~ 'Vl1J ') 1 ~ lh! lh! fl of~ 1 U flU fl i1 ~'11 l\9111 ~ tJ U lfl fl1 Q \91 
" 

au"Jf~U nBUfl11QI'IV~ hit~ti~'Vltl bY111i'1J~lh!'Vlfl~flj 1:1Jfl111'*au"Jf~h!~'Vl1Ji1V~ himm~~lJ 'U ., 'U 

' >I 

l~uri fl11QI'IaU"lf~U 1~11 i1~~1'1811111!Yle:J\911 1'illi'I1~1Plut11\911~ 1 wi1BI'I1 Ulh!\911l'il\911ll!!'VlYI~UI'I 
'U 

>I ' 

l111M'nrill~PllB~1~ 2 11v iJ1~1Pluu1\911~1wi1BI'II'llni1 60 llfl./ ~'~~.ll'lv 1 11viJmm1'1JB~m1~ . 
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3) 1 iJ I 

U 1 A 1 ~ i 'W! fi eJ ~ 1'11 '\.1 ill~ 'i eJ l'llJ!! l'l 'Yl rJ rl '1 'W ~ f1 'i 1 V 1 li ij eJ 1 f1 1 'i '\.1 eJ -:J .fll '1 ~ U 1 A 1 ~ i 'W! ~ eJ ~ 1'11 
3J I j/ f I 

tJ t:Jfl'illflU EJ-:Jl'llJl'lt)~fln:tJm'i{i~ fiu "l!~'W 1liLYilmtJJt:J 1 ~uri fll'i'\1 ~~{! ~m]je~!'*l i uli1u li 1 11l'ltJ 
I j} I jl 1 

d"JI!{ 'j) 0~ 0 i"' IIJ' i "'"' !! 'Vl'VW ! 'W eJ-:J 'illflA eJ-:J-:J~eJ1'\11'i!!~~'W l!l'l eJA'i '1'il'W lAl~ 'W !~eJ~ !!~~ !:tJb1'~~'1f1 'W fll'i 'Wf1Vl:tJ1Q ~ 'V1 
' ., 

1 H'WV11J1~ f)l'j'\1 v~{i ~fltJCif~'W tleJ'W 'W eJ'W ! UeJ-:J 'ill f) 1 11-:Jl'W!~£1-:jf)~lJ'lj'l'W ~f) '11 ~eJ'\1~1J 1 11nt:J'W!'1m . '" 
"' "' !!~~~:tJQ~Vl 

2. ~ l'Wfll'j i' 1J11'i~'Vll'W eJ1'\11'j 

'ill f1 f11 'i ff:tJ .flllJ W l'llJ 11 f1 ci :tJ\9l '1 eJ ~H :tJ1 f1 f1 11 fl ~ -:J fl-:J 1 li 'V1 'i llJ .ij' tl :tJ ~! ~ V '1tl1JtJ1 '111'i . '" 
u~m11~vu 1J1-:J'ilvtflv1~i'tJm'i uu~ul!!~~l'ilv~~av~ 1li1~ ~-:J'I'll i li'i'tJ11'i~'Vll'W m'I11"Jnci:tJm{ . ., 
1tJ 1 eJ!A'i A! flu 11~ mw 1 ~vnci :tJ v1 '1tl~l-:J'I1 mv'i 1vi' tJ11 'i ~mu tll'Ml'i 11 'j ~ t.fl 'Vlll i1-:J ~~~~u lA 1~ 1 rJ u . 

'j} I r I I iJ 

t11'111'i'i~'1111-:J]jt1 1~uri 'ti'W:tJU-:J .u'11!'11UV'1 .u'111l'l~ !~tin JJ'u m'i~:tJ!fl~t1-:J~:tJliij11~mtuu1Al~ 
I i/ iJ i/ 

b1' -:j 1 '!fu m!! ~'!fiJ ~Cifti-:Jlinti'Ju H'ff:tJ'\.1 ti-:Ju lA lt'l!!t'l~fl1 :tJ 1 liv:tJ 11 ~ tlu l'lfl 1 tiu :tJ u tJf)'i) 1ni1 EJ-:Jl'l1J11 
'" ' ' ., 

f1 ci :tJ vl '1tl ~1-:J :tJ1 f) f) 11fi1-:J i' 1J11 'i ~ 'Yll'W tll'Ml'i 1 li A 'i -:J! '1m 1 ~VI Q 'W 1 ~ ~ b1' -:J til Vll tl ~U l'W !~V-:J '11 m'W 
q cu o:u q, 'U 

., ' ' 

1J1-:J'iltl!l'W'i~V~l'il-:J'i~'I111-:J]jti'Wl'Wf111 6 'lf'11m 9i-:J'WlJ11f1~:tJvl'1tl~l-:J~l'W'1'W 12 'ilV ijl'lt)~fl'i'j:tJ 
I i/ )I I 3J 

cv "' I ~ liJ ' w .::::s ~ 'J) ~ o ..:!t ..... I cv ~ 9J ~ & o 
f)1 'j'j 1J u 'j ~'I'll 'W tll'\11'J 'V1 !:tJ !'11 :tJl~ 'ff:tJ ~ -:j 'W :tJ til 'lfl ~ :tJ 'W l'lfl'M 'j tl f)1!! l"' f) 1J '\J'W :tJ '11 'j tl '\.1 1 '1!'11 'W £1'1 'il-:J 'I'll 

., ., 
ili'i'tJ11'i~'Vll'Wti1'111'J]jtlnm-:J1tJitJnm11"J~:tJltu 10-11 'W. !!~i'mh~m'Wtl1'111'i]jti!V'W'I1~-:J 18 'W. '1'11 

., ' 

.fl1'1~U1Alt1 i 'W!~t1~1'11 
j/ I J I 

tl~l-:J 1 'j RA l:tJf)l'J finmiJ 1~l'l1J.u't~11au~ liu 1 'ff'W 1 'il 'illf)f)~:tJvl'1mhn lV'\1 a -:j !flV'1tl1Jf)l'j 
I I I 3J 

~:tJfll!l~i 'W mrulll'i'ti-:J~:tJfll!! ~H'ff:tJ'IftJ ~Cifti-:J!! 'Vl'W f11!!~~1 'M~tlfl'itU hiiju lAlmll V:tJ 1 ~vi 11'1 'V1 
'j} I 3J I j/ 

fllll~i 'WU 1f ti'W!!~'1~:tJ 1lil9i't~-:Jfi'W fll!!~i 'W U 1f ti'W 91-:J 'il~ '1'11 i li'u 1Alt'lfl-:JAf1A~f1ti'W!!~EJ-:J 1~fl'11:tJ 
'ff~~'W 'illf)f)l'j ~:tJf)l!!~ 

3. ~l'Wfll'J!fl~ti'W 1'11'1~1-:JfllV !!~~f11'itltlf1fll~-:Jf11V 

n u '1'11n 'il m 'j :tJ d1 u i 11 ru'\.1 D-:J n ci :tJ v1 1 t1 ~1-:J t1 ~ i u 'j ~ 1>1 mhu n m-:J 1 ~ ll ri m 'j '1'1 N l'W u 1 u 
" . '" ., 

11 ~ m~v-:J'Mm'W u~~JJnn.u't~~ltl'~ i u m"J t~t~m11~-:Jmv 11 ~t~m"J 'l'lln'ilm 'j:tJ~l-:J "1 1~wi mm'i11'1~ 

1 '1.h 1li ij nm1 d ti-:J 'illf1GJf'1-:J! '*11'1 ti-:Jtiv-:J'M mu GJf'1-:J !V'W Iii' ti-:J !A 1 V:tJ tll'Ml'J ~ mvu 'W t1 m 1 nif EJ-:J '\.1 1 ~ 
fl'11:tJLYlm'J t1 i u m'i 11'i ~tiJu fl'11:tJ'Mt1 n 1 m'tlt~-:J n 'il m 'j :tJ~11au~ u t1~ 1li 1 ~f11ii -:J G-:J ml:tJff:tJ~ml' 

' ., 
'J ~'1111-:J 'i ~ l>ltJ fl '11:tJ'I1 t1 m 1J 1'\.1 ti-:J n 'il m 'i :tJ '1'11-:J m VtllJ 11~mw tll'Ml'i li i' 1J 11 'i ~'Yll'W i 'W !!~ t1 ~ ]j t1 

mill nci :tJv!' '1D~N1J 1-:J 'j 1v~ {! ~ fiu Clf~'W ri t1 u u t1 u u t1 ~n m;l'l n1 ~ v1-:J ~ -:J Iii' D-:J~'W u t1 u 1 ~ t1 t1 t1 n 111 . '" 
n1 ~Vl-:JGJf'1-:J! 1mi-:J!!~ 11 ~-:J! ~v-:Jfi'W G-:J!'*lA~ ~-:Jl'llJ 111J1-:J'J lvtflvn mm"J JlAlt'l i 'W!~tl~~l i 'W Ati'W 

'" ' ., ., 
9) "' II) •II) 9) "' I ll)n I QJ n I r "' QJ "'9/"'> QJ II) 9) 0 9) 9) 

!'lfl !'Wti-:J'illfl !:tJ !~!A'JV:tJeJ1'111'i'1H !U'J1Ju'i~'Yll'W'J~'I1'11-:Jfl'i~Vl-:J 'Vl-:J'WH'J'ilV !~'Wl'Utlfi'W'WlJ'illfl 
'" 
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• >I • 

nri :IJ\91 'JtJ~N Yi Ill lfl viJu1 ~ ~u m 1 Wlfl~fll 1~ 1-1 1~1IJ 1 u ~~ v~~ 1 ri1u 111 uilli'Vl 1 1um1 11\91 . " . 
>I • >I 

0 '1 "" 0 "' • I "' I "" "'"" 3111] "" 31 1 l!IJ~mf111'1Jt:J,;jfll'J~'U l\911Il 1 'U!Ilt:J~\911H~uf1\91 ll\9llf1t:JU'Vlml£Jmm1m~u11if111llf1 1 'U1JtJ,;j\9l'U ~£J • • 
I !)/ I 'j} 'J} 'j} I 

m1 ~:IJu 111 11u '111tJt:J:IJIJf1tJ:IJljjtJiJmm1 'il~~~ u IJ:IJ l1,;j.U mn~uu1mw 1-1111 1l'Ull IJ~Ilf1t:J:1Jlll <MiJ 
~ . ~ 

>I • 

m1:1J11mn11mv utJmlnuv,;j'V'11J1liJnri:IJI'l1v~l,;j 1 11v Yi1~u1nmmti'!'U 1~vm1utJu'Wn ~1u . . 
>I >I 

f)l'j a' ,;j!f)\91 tJ lf)l'j l!Il~ f)l'j llfll 'U!.Ut:J,;jcJl 'U 'illf)fll'J~U l\911Il 1 'U ~~ t)~ ~ ,;j N~ un~ 'V'IUlllliiJnri:IJ\91 ')tJ~l,;j 
~ . 

>I >I 

'illn.U u \9lt:J'U nn 1Jnl1mJ ~m1 1 'ill~~~ tJ~lliJ~ri1u Hm ~ ~ uu l\911IJ 1 'Ul~ tJ~ 1 li'unnri:IJI911tJ ~l,;j . 
I 'j) 'j/ 'j) 

1~vt<Mlfl1tJ,;j\9111'ill~1~~1JUl\911Il'i'U ACCU·CHEK 'V'IUfi'Jl:IJN~'V'Im~lfl~~'U l~lln l u.u''UI9lt!'U . . 
~ .::::! I QJ I Q.l 'J} Q.l ~ 'J} 'j) 

f)l'j '11 £)~ l IltJ~ 'Vll!fl1J\9l'j 'J'il f)IJ :IJ\911tJ £Jl,;j:IJ f)'J1 £)~ ~l'U 1J'U 'IJ t),;j !! fi1J1~!! 'Vl'U f)l'j ll\91~ '11 £)~!~ tl~ ~l'U 'IJ l,;j . 
• >I 

'IJtJ,;jl!fi1J Vll l li'lfl1tJ,;j tlJm:IJ11flfll'UH~ ~~ bY'J'U.u''UI9ltJ'Uf111fll'UH~ 'V'11Jll~~ ,;jtJl£1 3 11£JllJl~'H:IJ'U 
qj qj q q 

~ w'J) QJ Q.l ~ 'J) 1 .d{J '!J) Q.IQJ 

l fl 'j t:J,;j f1~1Jl 'U 1'111\91 1'11 ~,;j 'illf1!!\91 ~'11 £!~ !~ tJ~ '\Jl,;jl! fi1J'UW~ 1 tJ tJ l'U H~ 'iJ,;jtJl'U H~'IJW~ '11 'U 1 'iltJf1~1J'l1 1 

i'lltli'Bl'UH~N~'V'Im~ l'lf'U H~l~tJ~ 155 uviril'U 551 ~,;j!~'UH~lli'!fl~fi'Jl:IJ!fi'1£J~'illf1f111i'U'Vl111J 
>I 

Hm~~uu1m~ 1 'Ul~t:J~N~'V'Im~\9ll:IJ:IJ1 

>I >I 

STeP !~un .U tJ:IJIJ 'illf1f111\911 1 'iJ'j~~uu l\911IJ 1 w~v~ 1u ~~ 11 mvfli' ,;j hwl'um11!u Yinu1mw 
~ 

• >I 

u ~ ~'lii1~ m1111 Yi i' u u 1 ~ 'Vll u 1 u uvi IJ~jj tJ '1'11 1 l1' u 'V'I 'Vl v~i' nm ~1m1 t1 u 1 ~ 1il u fi'Jl:IJ! Vi £J,;j'V'It:J'U tJ ,;j 
~ 

• • >I 

'U'Ul~Yi<Q ~ Bu9fi'Ju ill <MI uuvi~~1u uiJ~mm1 t~ui' u 'liu~ 'U'U l~l!Il~ ~1u 1u fl i' ,;j 1 u m1 <Q ~ B'U 9fi'Ju 
~ ~ 

>I 

~~ t) ~l,;j!'l1 :IJl~:IJlf)~'U 

>I >I 

nn f1m:nfl i' ,;jU!~'U m1 'Vl~~tJu H~'lJtJ,;j 1 u1 u m:IJ mi u ~~'U m1 >ij'~m1 \9l'UW,;jvit:J'V'I q~m 1 :IJ 
'j) r I I 

nu>ij'~m1\9l'U!tJ,;j u~~1~~uu11911~ 1 'Ul~t:J~ 1 u~1hmm'l11l'U'liU ~Yi 2 i11<MBu9fi'Ju 1~m~'U 1>ijvfi,;j 
~ ~ 

'Vl~~tJ,;j (quasi- experiment research) uuun~:IJ!~£JJ mJ,;j1~£J~nmuBu~m1l~'U 2 'lf1,;j ~tJ'!f'J,;jfiJ1JfJ:IJ 

u~~'!f'J,;j'VJ~~t:J,;j ~,;j 1u'!f'J,;jfi'JUfi:IJf1ri:IJI911tJ~l,;j I ~i' u 1 u 1 um :1Jf111 ~ u ~m:IJU n~ ri1u '!f'J,;j'VJ~ ~t:J,;j . . ~ 

'j) 'j/ 'j) I 

nu>ij~m1\9l'U!t),;j u~~'j~~uulm~lu!~tJ~'UtJ,;jf)~:IJI'l'Jv~l,;j 3 flf,;j !~un flf,;jYi 1: ntJuuu1!~m'j 
3J I I 'j} 'j) 

'111vnvu'!f'J,;jfi')1Jfi:IJ1uau~ltlmn (on flf,;jYi 2: 'J1~,;j'!f'J,;jf1')1Jfi:IJ1url'u~lti'Yi 4 (o2) l1,;j.U1<MHI1 • • 
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• >I • 

nri :IJ\91 ·:wth:rYi Ill lfl tdJ u1 ~ ~u m 1 Wlfl~fl11~ 1-A wniJ 1 u ~~ t:J~Iihff1'U 111 uilli'Vl11Umm \91 . " . 
>I • >I 

0 '1 "" 0 "' " I "' I "" "'"' j/li] "" jl 1 l!Il~tllf111'Ut:J~fl11~'U 1\911Il 1 'U!Ilt:J~\911N~uf1\91 ll\91lf1t:J1J'VlmlCJmm1m~u11if111llf1 1 'U1Jt:J~\91'U ~CJ • • 
I 'j} J 'j} 'J} 'j} I 

m1 ~:1Jl-J 11111u 111t:Jt:J:IJilf1t:J:IJljjviJmm1 'il~~~ u IJ:IJ 11~-n mn~uu1 mw 1-A 11111'Ull 'fl~'flnt~:IJYi 1 <Mil 
~ . ~ 

>I • 

m1:1J11mn11mCJ uvmlniiv~'V'Iu11ilnri:IJ\911v~l~ 1 11CJ Yi1~u1nmmti'!'U 1~CJm1uvu~n ~Vi'1u . . 
>I >I 

n11 ~ ~~n\91 v 1n111!'fl~ n1111nl 'IJ!.Uv~cJl u 'illnil11~1-A 1\911Il 1 u ~~ v~ ~ ~ tl~ un~ 'V'Iu111liilnri:IJ\911v ~1~ 
~ . 

>I >I 

'illn.U u \91t:J'U m11lnl1mJ ~n u 1 'ill~~~ t:J~ll 'fl~ e:hu Nm ~ l'lul-J 1\911'fl 1 'Ul~ v~ 1 li'unnri:IJ\911v ~1~ . 
I 'j) 'j/ 'j} 

1 ~CJ 1 <M!fl1t:J~\9111'ill~1 ~l'lul-J 1\911'fl1'U ACCU-CHEK 'V'I1Jfi11:1JN~'V'I'fll~lfl~~'U !\Vi' uti 1 'U oU'U \91 t:J'U . . 
~.::::! IQ./ IQ.I 'J} Q.l ~ 3)3) 

f) u 11 (J~ l 'fltl~ 'Vlll tl1J\9111'il f)'fl :IJ\911tl CJl~:IJ f111 (J~ ~l'U 1J'U 'IJ tl~!! fi1J1~!! 'Vl'U f)l)l!\91~ 11 CJ~l'fl tl~ ~l'U 'IJ 1~ . 
• >I 

'\Jt:J~llfi1J vh 1 li'lfl1t:J~ tliffl:IJ11f1Bl'UNI1l~Vi' ft1'UoU'U\91t:J'Uf111Bl'UN'fl 'V'11Jll~~ ~mCJ 3 11CJllit\Vl11:1J'U 
qj qj q q 

..lt Q.l 'J) Q.l Q.l ~ 'J) I .t-:9 I 'J) Q.l QJ 

l fl) tl~ f)'fl1Jl 'IJ 1111\91111 Il~ 'illfill\91 ~11 CJ~ l'fl tl~ 'Ill~!! tl1J'UW~ 1 tJ tJ l'U N'fl 'il~tll'U Nil'IJW~ 11 'U 1 'ilt:Jf1Il1J111 

'1'111li'Bl'UNIJN~'V'Im~ !GJf'U N'fll~t:J~ 155 ul'iBl'U 551 ~~~~'UN'fl1li'ln~fi11:1JlfljCJ~'illf1m1i'u'Vl111J 
>I 

Nm~l'lul-J 1\911Il 1 'Ul~t:J~ N~'V'Im~\911:1J:IJ1 

>I >I 

STeP 1\Vlun .U t:J:IJ'fl 'illf1f111\911 1 'in~l'lul-J 1\911'fl 1 w~v~ 1u 'fl~ 11 mCJfli' ~ hml'umnJ'u linu1mw 
~ 

• >I 

u I1 ~'lfiJ ~ m1111 vii' u u 1 ~ 'Vll u 1 u ul'i Il~jj v '1'11 1 l1' u 'V'I 'Vl v~i' nm ~1m1 t1 u 1 ~ 1il u fi11:1Jl ~ CJ~'V'It~'U v ~ 
~ 

• • >I 

'U'U 1~Yi<Q ~ Bu9filu Yi1 <M1 uul'iiJ~1u uiJ~mm1 t1ui' u'JfiJ ~ 'U'U 1~u'fl~ ~1u 1u fl i' ~ 1 u m1 <Q ~ Bu 9filu 
~ ~ 

>I 

!\Vi' tJ ~1~111 :IJl~:IJlf)~'U 

>I >I 

f)l) ftf)lllfl i' ~.wl~'U f)l) 'Vl~~D1J Nil'U f)~ 1 U1!! m:IJ mr 1J ~~ 'U f)l) >ij~f)l) \91'Ul'D~I'io'V'I q~m) :IJ 
'J} J I I 

m1>ij~m1\91'U!D~ l!'fl~1~1'lu1-A11911Il 1ul~t:J~ 1 u~1hmm1111'U'lfU ~Vi 2 Yi1<MBu9filu 1~m~'U 1>ijCJfi~ 
~ ~ 

'Vl~'fl'D~ (quasi- experiment research) !!1J1Jf1~:1Jl~CJ1l!U~1~CJ~l1mU5u~m1l~'U 2 GJf1~ ~DGJf1~fi11JfJ:IJ 

u'fl~'lf1~'Vl~'flo~ ~ ~ 1u'lf1~fi11J fl :IJ n ri :IJ \911 o ~1~ I \Vi' i' u 1 u 1 u m :IJ m 1 ~ u Il m:IJ u n~ ci1u 'lf1~ 'Vl \91 'fl v~ . . ~ 

'j} 'j} 'J} I 

nu>ij\91m1\91'U!D~ ll'fl~1~1'lu1-Alm'fl1ul~D~'Ut:J~n~:IJ\911oth~ 3 fli'~ 1\Vlun fli'~Yi 1: nouuuu~m1 
'j} I I 'j} 'j) 

111vtivu'lf1~fi11Jfi:IJ1u~u~lrimn (ol) fli'~Vi 2: ml'~'lf1~fi11Jfi:IJ1u~u\911MYi 4 (02) l1~ii1<MN'fl • • 
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j} I j/ I 

'il1nm1 .. 1'~ 'h.Jfli',rYi 2 ti!u~-nm1u1~t:llu'llt~~rit~u'li1~'Vl~-nt~~~1v u-n~fli' ~Vi 3: '11 ~~'lh~'Vl~-no~ 
I j/ j} j/ 

1 'U bYU filM Vi 8 (03) ffl'Hi' Uf111 flflU'j' l!'.l~'nf111 1 <ij v1 'U fli' ~il 'il~ t.'ht ff'U fl\9ll:IJM 1~ flffl f1ty ~ ~ t:i 

fit~ 1) ~f11lW~f1~:1JI'l1mh~ u-n~ 2) f111'VlflffflU~'n'Ufl~ 1u1Um:IJffUUff'U'Uf111<ij'flf111\9l'U!D~ 
q q 

. " " n~:JJI'11mh~~l'U 1'U 30 1 1!'.1Vimm1 m~rh:JJ i~\9l'nflflf111ftf1mfli' ~il ri1u 1 'Vi rut ilw'Wft' 
q " . 

o<:::), .:::t ...::! ~I 'll "" 9J o lJj 
'Hty~ U'n~:IJfll~l'Q'n!'J 60.4 u (SD = 10.05) ffflflfl'nfl~f1U'Ufl1ql'n'illf1f111ff111'ilfl11~~'1Jfll'Wfi'U !'Vl!'.l 

" . . 
1~!'.1f111\9111'il'il~mvfli'~Vi 4 'W.ft'. 2551- 25521flvm~'Vl11~ffTfi11Wff'll(2552)Vi'Wu·:hli~l'U1'U~1hv 

q ~ 

" tU1'1111'Ut'Wft''Hru~mnn-:ht'Wfl''l51!'.1 fit~f fl!'.l-n~ 7. 7 u-n~ 6.0 \911W!h~u 'Uflf1'illf1U cJ~'WUilflV 1u1v~ff ~m !'.1 u cu cu 'U q 

.· " !1 vu f1 um11lm1n£J~m1\9111'il1m.11\911-n 1ut~t~fltm~u ~mi~~1!'.1\9lum~ ~~'!>1111Xn~:JJI'l1t~vl~~~n~11 
~ q . . " 

ti!u n~:JJViliml:JJff~~1n u-n~m:rm 1 'iiVi'il~t~l'il:JJ 1m ~nn1<ijviJ 
o Q.l 'J) .-;g I f G'J I o cl ..::!l Q.l ... 1 ..di 3J 

ffl '11 1 u f!l'U m 1 fl'f11ll'W u 11 ff1'U m ty fflt H m 1 ft'n£J n ~ ~ u u 1~ti:JJft'nm (1 t1 v-n ~ 82.1) 

mJ'il'iJ~iJnri:JJI'l'Tt!Ul~ ft~!'.l'n~ 7.7 ~ hii~i'Uf111ftf11lll 'U h ~t1 !'.I'U U~'illf1f111t~!'.I:IJfl1flUfli'1'WUil 
q 

" liffm~n1 u m flUfli' 111X fi11:JJ'i 1:1Jiit1 1 ~vi 1m '11 ~fl1 u m1 \9111 '\)1flu-n~uu Vim~ ~m-'hm-n 1 u 
" " . 

t~flfi'Wft~:JJll~~l'U ~iiflffUUff'U'Uf111 <ij'~f111\9l'UW~ 11X ~1hvVJ~ 1 u ~1u 1u illi 1 11!'.1VilimmmJ'm 
~ q ~ 

m'li11W ff'll (flff:JJ .) 1 u 'lf:JJ'lf'U~t ilut~t~uu1u flfl!'.l'lhm '11 ~fl u-n~cJ'~1l!'.l~l'U i111inn 11XT11uu~u 1 
q q . " 

1 \91!'.11 ~ffflt ilu tt uu ~ 1-nt1~ fll'\111 oM1!'.1'nfl ~ t1 ~ ltlf11 u n11 t1 vu f! ~ u t~n '\) 1nil cJ'~'Wui1 n~:JJI'l1t~~l~ 
~ q 

' 9 ' 'J) "' "'~ .J 'J) "' "' 'J) }I 9 ff1'U !'HUJ (1fl!'.l'n::; 90) 'UUtlflfl'lffl.Jl'W'Vl'li 9f~ffflflfl'nfl~f1U'nf11JW~~u1!'.1tU1'1111U !U'l5:1J'l5U'Utl~ u q cu q 

i 'Vlv~u1 ~'151m ri1u 1 '11 uiu uot~mffu l'W 'Vl'li u q 

~ 1u ~ t.J:JJ-nnu t ~u1l1v'Wui1 1 ~ v~nmm ~!'.I 'Uti~ m1 1 ilu h mul'I111U!'Vhnu 14.4 1J 
~ 

(SD = 9.87) 1fl!'.llJ!'W!'.I~few-n~ 13.3 ~1~~uJl\9llol'Q~!'.Iff~ff:IJ~tf11~~~t~~t~flf!Ufl~ (HbA1C) ~1 
, -I <I d o' _9-f "' dt 1 

f1117.0 !utl1t9fU\91 \911:1Jtul'\1:1Jl!'.lf1111f11llt'Wflfi1UfJ:IJ !1'fl (American Diabetes Association-ADA, 

2011) ~~~1ni1~ t.J:IJo 'illm l!'.l~lu ~om1 u1 ::;tilu m1 f1 u -n ~111!'.1 h fit Ul'I111U 'lftJ f1 ~ 2 'llfl~ 
~ ~ ~ 

1 1~'W!'.I1Ulo 1ubY~tlflf11~'Vln~ffl'li11Wff'IJUCl~ 11 ~'W!'.IlUlo 1uff~tlflf11 ~t'Vl'W:IJ'\11Ufl1U1~~ 11J 2554 
q q 

(tfl1fl~l!'.l1<ijvfli1unff'11 ffmuu uo::;ff1UmlU'H~f1U1~tlUff'Ufll'WUM~'l51~, 2555) ~'Wui1li ~111!'.1 
q ~ 

'j) d..::1 Q.l : d d ~ cl ~ ~ ' rl cl rl 
!Ul'\111'U1fl!'.ICl~ 34.6 'Vlm~f!Ul.Jl\9ll'ntu'n!'.lff~ff:IJ'Vltf11~\9lflt:IJ~tnflf!Ufl~ (HbA1C) \9llf111 7 tUfl1t9fU\91 

j} )I I jl 'j) I I 

ll'~ ii m'il t i1 t.J~ 'i)lf1n~:JJI'l1t~vl~ 1unn ftn£Jlfli' ~il ti!u ~11 1vVi 1 ~au "lfi1u 1 u m1 i' n111 CJ1~l1 m~ til u 
q ~ ~ 
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~ ~ ' ~ 

u un'illnil v~vftr:hncilll'l':nJeiwl'lnflu ii hflt~ tri' ~au "1 ti!u h fl~ 1ll u"~iim1~thrn! mn'Wlntu en 
q q 

" " " hw~mm~ 53.3 iim1~fl'1u1~~1J 2 u"~~mm~ 33.3 iiunn!mnu (YJ1ll) ll'~ilri1ulHqjiim1~ 
j/ '3) do '3)Cl ~ I ~ <Qo ./ I d 
U1'U "~l1~ ( 1 mm~ 79 .5) m1~'U 'VI1 1 'li !fl~fl11~~ u~ UB'U"!f"'U l~c.J!C'lm" 'il~\9lfl1J'ff'Ufl~\91 fltJ'I'l'li 'Ufl~ 
"" "" 31 & • 9 31.1 "" "" 9 "' : 9 "'~ 11J 31 
uucJmuumm~ CJf~'ff~r-m !'liu1~'ff'l'l'lifll'V'I !'Ufl11fl11Jflll1~~1J'Ul\911" 1'Umu~ ~~"~"~ 

~ q 

d ..::::., r/'j) I QJ I d. I 

'U u fl'ill n 'U 'ill n m n 1m 1 ~ 'li 'U u ll" 'U u ~ n" ll \911 u til~ 1 o 11 t1 '1'1 Bflfl'illflfl11 'l'l\9l"fl~fl uu 
~ q 

" . . 
!'ff~ 'iliY'U 1m ~m1 'V'11J':hH'ibvncill~~nci11iifltu~fl'hltu~ lml't~tl~fl1Jflcilll'l1ueiNl11 1 11Yi1~t'li'1~1ll 

'U q q q 

I 3J I I 

!1"1l~tl!l!~tl 4 1J iirhU1\911Wl!~tl'ff~'ffllYitm~~~d1~t~u~u~~ (HbA1C) lfl'Ufl'"h 7 llfl./ ~"-
" " u un 'ill nil v~ii hfl111 ~ ~11'l1~ 1lJ~u m 1~fl11ll~ u hii \91 'ff ~ 11"~ 1 'Ul!u 1 'U!~u~'ff ~ 1 11Jl1~m1~ 

~ ~ 

H'ihm1Jl'li11'U~1111'Uu~111~t'l'lrr1'1'lv nci11~u ttlut'V'Ifl''liru~u"~uei1u1v'ff~ulv\9luul'i'u 
'U u 'U 'U q 

" . 
'U u fl'illflil ri1u 1 '1i w v~ 1 iJu H'ihm 1J l'li 11'U Yi 1JJ 'fflll1Hlfl11Jflll 11 fl 1~ \911lll il1 'li mvm 1 f fl'hll 

~ ~ q 

(m~'l'l11~ill'li11tu'ff'U, 2552) ri1'Uflcilll'l1BU1~ 10 11tl~flflfl'illflfl11Mmn 'V'11J'lliifltu~fl'hltu~lmll~tl~ 
q ' ' 

I 3J I 3J 3J 

n1J nci lll'l1ueiN Yi 1 'li' 1~ 1ll\91" u~nn '1'1~" u~ ~~u u ncilll'l1u ei1~Yi 1 i'1 u m1 11nmfl f ~ il~~ m 'il 1JJ1 ~ 
' ' . " 0.1 o<':! a.:::.~ Q.l ~ 'j) 1 

1 mwm ~'1'11J'illflfl11llm!fltl~'l'l!fl~'U'U 'illflfl11fl~mum 'lllfl~ll (selection bias) 

~~fl11\9l'UW~ ~1~iivw 1 u flT:iYr I'll 'U l'V'ItJ ~ m 1 lJ m 1 ~ ~ m 1 \9l'UW~'Uu~~ihmm'li 11'U 'lfW~~ 2 1~ 
" " . 

BUN 1 'j n\911ll, 'U flU ftfl'hll fli' ~iii 111!! m lJ 'ffU 1J 'ff'U 'U fl1 'j ~~ fll'j \91 'U !fl ~Vi 'ffllJl'j tl'lhtll 11' H'ihv ' ~ . " " 
fl11Jflll 1 1fl ~~ 'il~ 1 t1 u 1 ~ 'illflN"1 ~ vYi'V'I1Jfl11 "~ "~'Uu~ri 11 ~~ u u 1\911" 1 u tiiu~m tl'li ~~ Eu 'ff~ 

' ' 

1111 l!mll ~~'fflll11tlflfl1111tlrl"fln1~v, uu~"~'lh~11au~m1 1~~~~u 1 11rl' 

1. m11l6u~m1 1 u 'lh~fl11JfJll ~~n~lll'l1uei1~ 1~11J 1 1l1 umllm1 ~u"mll11n~ 'V'11J11 

" " 
mm1 tl'lhtl 1 li''V'Iq~ nnllfl11 ~ ~m1 \9l'UW~~ ~'U u~1JJ 'fflll11 t1"~ 1~~1Ju 1\911" 1 u ~~ u ~ 1 ~ 'fflll11 t1 

" 
uf11l1 lt1N"~~nci111911ll111 ~~~ u ~~~u 1 11il 

1.1 l 11 1 !! fl 1 lJ fl1 HJ.!!" \911ll 11 fl W 'ff lll 1 1 tl Yil lll fl ~!! 'U 'U VI 1] W fl 1 1 lJ fl1 1 ~ ~ fl1 1 
I I 'j/ I 

\91 u 1 u ~ 'll u ~ ~ihm 1Jl'M 11u Vii i'8u 1filmfill~'U ttl u r~"1 tiu~ 'illfl'ffmu 1J~ m 1 1~ 11fiu~\911ll 
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" 
!!'WTU 1t11Jlti'Utl·!l'ff1Uf1·n'W'I1J:lmh~nm1''1Jfl1'\Al!!M~'ll'l~ 1fw1'*nJ!! 'lJ 'lJ f11':i ~ mH~iJ 'W 1 ':i fll ~err -J 

q '\1 <U <U 

(Chronic Care Model) ~-JVl~'W11~tll1f1l'Wtl{u~~mu~ (Wagner et al., 1999 eJ'1~~l:I.J'fflUf1-Jl'W 

'11i:lm.h~nu!l''Ufll'V'IllM~'ll'l~, 2553) ~lh~nou~-w 6 o-Jf"hh~nou 5u1~uti 1) u1t~mti'IJD-J • 
o~rfm!l''Um'V'I 2) 'J~uu!l'l'J!l''Wl'Ylfi''YlNflilun 3) 'J~uu!l'uu!l'uum':il'l~ilu111 4) m':it~o:JJI'iDnu . . 

1 'J) 0 'JI}i i 1 'J) 'l 'J) 0 0 'l 'J) 'J/9 ...\ • 
~f11'11'W~!!'W1'Yll-Jf11'J~ll~Yl111tl ':ifll1Jl'I111'W \Pitll'W'Wf11':i !'11fll!!'W~'Wl/ ~'11f11l:JJ'J ~'Wl':iD-J\911~ ") .. .. .. 

fio m1!1'uu'11~ 1n'll'ulm':i m'JoDnihi:l-Jmtl m':il'lllntl1'1 mmu~th~il1t~1~m\91':i111\911:JJll'V'I'Yl6u~P~ 
qJ q 'U 'U 

" ' lln~m':i:JJ1\91':i111rlD'W1uu ~P~mw iimnn tlmJn~ 1 1:JJll-J 1 ~ u1m':i~l'lm:JJ!vt~:JJ1J'lu m)nw Dtllln~ 
" ' 

1 f11 ~ c 11111 mlu'l1i:lmh~nu~'IJm'V'IllM -J'll'l~, 2553) i'Ym1um':i~lln~il1t~l"i1 '*Bu'l!ilu 11~ 1~1um'J 

!l'D'WU 1'1 B'WCJfiJ'Wlrl Dll'V'I'Yl6t~:JJ 1 ~ ~il1t1 1 '* ll~ 11h~ 1£iu Yln'l1 i:l~m':i !l'D'Wlln~ 1 u 1u u ~'\AI 'Ull'V'I'Yl6f1 f~ .. .. 
" ' l'i D1 UB n 1 fl1 ~ 1 \PI tlflll'l 111'~ 11 YJ r1111n m 1 \Pill n \91l:JJ 11 uu llYl'W fll':i l'llln1' mn mh~l'i 01 u D~~ -J nci 11 .. .. 

" t1111~'1ht~ri ~~ !1'1 :JJ 1 ~ ~il1mm1111u 1 ~ii'V'Iq~ m 1 :JJm':i ~ ~P~m':i \91'WID-J~ ~u 
" 

1.2 i U'J llf)'J :JJ f)l'J \Pillrl\911:JJ u f)~ U-J 1:J.i'V'I'IJ11!1'1:JJ1':i fl'l11tlrl\PI':i ~~ 'IJU 1\911~ 1 'Wl ii €) \PI '1J D-J .. 
I 3J :;J.I I I 

~il1mm1111ul11'*BuCJfilu 1~ l1~um11tuo-Jm111nf111:JJil1 u m':i~ltuun11m'J:JJ\911m u ll u u m 1 .. .. .. 
" " " 

\PI!! n ~iJ 1tl i ':i fll~ D1 ~(Chronic Care Model) '1JD-J!l'fll'W'IJ1 f11':i if~ 1:UrViti~'\AlD ll-JU 111f1f11':iU':i~l£i'W .. .. 
l1m:1~ m1 1 '*Bu CJfilu '1JD-J n ci:JJI'11 €) ~1-J n D'W u n11~ m1 '111-J 'Yl\PI no~'V'Iu11 l1 n'l:l ~ m':i 1 '*Bu CJfil u 'IJ €)~ 

'U q ~ 'U 

" ' ' 
nci:JJI'11o ~1-J o ~1 u ':i ~ ~ u Ul'W nn N l1~ 1 unci :JJ li 1 '*u 1nm ll n~ n ci :JJll 1 '*m ~u Dnu ~'~till tlu ou m w 

q 'U q q q 

1 unnu ~'~ 11'1 ti~'W\91D'W~'V'I'IJf111:JJtl~P~'V'Imi'IDtltl 1~lln m':i ~~uBu rqriJuu1nw U':i~\91~l~'W m':ifltl'W .. .. .. 
" " t~:JJ'I1 i:l-Ju ~'~ Bu rqriJ'Wl ~11nu 1 u u om1nu if~'V'Iu 11 ~1u 1u ¥11' ~ 1 u m':i fl~-J'1J11P1'11 ~ ou1nmu ~P~Bu rqriJu .. .. 

1:Ut Vit~-J'V'I o UtJJ'111~-J nci 1111 !1'1'1-J ~-Jf111:JJ l'i Dl do~ 1 u fll':i ~ 1'1 \911:JJU 1~ 1£iu Ylnll n~ 'Yl 'IJ'Yl1'W fll':i 1 '* 

B'W CJfiJ 'W 'Utl~ ~il 1tiU-J 1:Ut 'Viti-J'\Altl ~~ !l'tl\PI fl ~ D-Jfl'!Jsll D:JJ n111m 1 ti-J 1'W fll'j u 'j ~~n 'W Ylrlfll'J \Pill rl ~il 1 tl 
'U 'U <U 'U 'U 

nHt'Yl'V'I:JJmumu':i ~ ~ 11l 2554 (lfl~ D ~1 t~1 ~ t~flilu n!1'11 !l'm1! u lln~ i11u m1u 11i:lnu1~nu !l''Ufll'V'I . . 
I 'J} I I 

ll 11 -J'll'l~, 2555) ll'V'IU11ii ~il1m'Vit1~f tltln~ 34.6 l'IJ1'1111'Wii':i~~ uu 1\911nlu~ tl!l'~!l':JJlllm~~ l'll~l'lliiol'l .. 
')) I c' d rf .c:! .c! 'J) d W : G) ~ I 'j) 

lll'l~ (HbAlC) 'WDtlm1 7 lUtl':ilti)f'W\91lln~:JJl'\Alt1-J':iDtln~ 40.8 Yl':i~I'I'IJ'Wl\911~ !'WlnDI'If1tl'WD1'111':il'll'1 

'9 a'.d 1 'J) 
Btl !'Wlf1WCV1'Ylfl1'1Jfl:JJ \PI (70-130 :JJf)./\Pin.) .. . 

' " ' 
~il1t~~U1'1111'WW \Pill 21m~'l11t11~ ~il1t~!1'1:JJl':iGmuf1:JJ hf11 ~'~ t1~~ ':i~ ~uu l\911n 1 utiio~P~1~ 91-J !1'1:JJ1':i fl .. .. . 
~ cl 'J)cvJ' 

Df1U':ilti\911:JJU':i~l\PI'W 11'1\PI~'W 

2.1 1 U'J 11m:JJri ~!1'1 :JJfll':i ~ l'lf11':i\91'WlD~!l'l:JJl':ifiVl~'W 1'\Alt]~ m':i:JJfll':i~ l'lfll':i\91'W!D-J 1~ 

td tl~111f1'll'l'lfl 11m ':i :JJ 1 u i u 1 llm :JJ 1 ~ vr~u 1111m1 u 1~\Pim':i ~~m':i \91 'WlD~'llD-J llfl'Wl 'I'll o1lln~llnil nrf • 
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(Kanfer & Gaelick-Bays, 1991) #I 1 til~ f11'H\91 ~ ti:IJ 'W ~ fJ:IJ f1 ~111'1 'HHh~ 1 ~ tlf11 'J 1ln1~f1T:inltlU 
... 'l 3) _9.1 'I - I "' - I d "" 'I 3111] 3) I 

l'l'U!eN (self-regulation) l'Wtl ! lH1'111U OU'JH:jlUl'l1:1Jltl! 'U f11 'J u 'J U l u ~ ti'U 'W t) \91 f1'J 'J 11 ! 'Vi ! Mil 
~ ~ ~ 

'j ~ i u Ul\911~ t W~tl ~ \911:1Jl i11'VI :JJ1tlf11 'j f mn l'l~ f1 m ~u 1'U f)l'J nl tlUI'l'U ttl~ tJ 'j ~ f1 tiU #{ 1£.1 3 
~ 

'll'UI'lti'U !#!uti 1) f11'J~~\91111\9l'Uttl~ (self-monitoring) 1~vl'l1'n~11vl1tll:h~l'l'J1'ilU~~U'U Vim ~191u 
~ ~ 

Ul\911~ t 'Ut~tl~f11U ~tl'unn u'U Vi nu~mw m'Vi 1'J 1 'U ul'i ~~~mt ~~ f11111'Vi u f1'1J tl~n 'il m 'J 11 f11'J 
"' 

l~f11'JUi'UtU~ti'U'Wt)~f1'J'.i11~l'VI:JJ1~LY111'itllU 3) f11'.i 1'11'm~tt1'~11\9l'UW~ (self-reinforcement) 1~tJ 1 '11' 

n~111'11mh~n1'VI 'U ~ f11'.i 1 '11' '.iN 1~u nl'l 'U tt~~ m11m111Vi~'Wt1 1 'il'IJB~ul'i~~flwdBmm'.ioui]u~!#l 

\91111tiB'U l 'U'Vi~ti'IJ'tll9lf1~~l~'Ofl1UfJ11'Wt)~f1'J '.i11 1~tJ'Ol'ill~'U f11'J ~'U'lf11 fllfliJ:iJ'l 'ill'l'UW~ 'Vi~'Of11'.i . ~ . 
1'J1''.i1~1~t~'Uff~'UB~ 'U'Df1'il1f1U'Dl'ill#lfum'Jtt1'~11UH'illf1Uflfl~D'U t'lf'W fl'.i'DUf1f1 Uflmm f11'.in1tlU . . 
\9l'UW~#l1tll~f11'j 191~nri11t1£h~l'im a'O~~~Yh 1 Mlfl~f11'.i l~ ti'U f1 'Uf11'JYli'JJ'U 1'Wt)~f1'J'.i:JJl~'Of11UfJ11 . ~ 

hfl 1 'UYJrfvn~Yi~~'U 
~ 

2.2 1 tJ '.ill f)'j 11 ri ~ LY~ 11 f11 '.i .ij ~ f11 '.i \91 'U l '0 ~ t1'1 111 '.i () ~ ~ '.i ~ 191 u Ul \911 ~ 1 'U l ~ tl ~ 'IJ tl ~ ~il 1 tJ 
"' . . ~ 

l u l'Vi 11'U Yi Q ~ 0 'U C)f ~ 'U 1 #{ n1 tl~ 'ill n1 tJ 'j Uf1 'j 11Ul #{ Yr l'lJ 'U 1 hw t t u 'U 1~ ~ f11'.i n ltl u l'l'U w~ 
"' ~ 

(self-regulation) 191 ~nri 11'11'1~~ 'U i 111tlUf11'.i 'tlnl'l f1El~f11'J\9l'.i1'il1~'J~I91uil11911~ 1 'Ut~ B~#J 1tl\9l'UW~uti 

f1~11vl1mh~l'll:JJ tU'JUf1'.i11 STeP (Structured Testing Program) 'Uti~ 1'W~'D'UffflU~~flW~ (Polonsky et 
~ " . 

al., 2010) 1~v1'11'n~111'11mh~l'l'J1'il1~'.i~l91uilll'l1~1w~B~ t~'Wnm 3 1'W "l ~~ 7 fli'~ cJf~'il~'li1tJ1'11' 
~ ~ 

~il1mm'Vi 11'U 1#1~~\91111~m~l91uilll'l1~ 1 w~t1~ 'W~ B11l'l~u'J~IiJ'Uu~~ui'u'Wq~nn11m'J .u~m'.i . ~ 

l'l'U l '0~ l~'O t1'1 :JJl'.i ()f11U fl 11'.i ~ 191 UUl\911 ~ 1 11'1 #{ \911 :JJl i11'VI :JJ1 tJ f1 ri11vl1tl ciN 1#1 f)l'J l~ ti'U ~0~ . . "' 
~ 

f11111~11Yl'UTI'IJB~'lfu~u~~u~111tut11'Vi1'.i '.i~r1'Uf11111'ViUf1'1Jt1~n'ilm'.i11Yll~mtJ u~~'.i~l91uillm~ 

1'Ut~tl~nB'Wm'Vil'JU~~'Vi~ ~-r uu'J~'Vll'Utll'Vil'J 2 ~1111~ 1'11 1'11' mm'.iouf uu~ tJ'U'Wt)~ m'.i11m'.i.U~m'J 

" t~'O~ ~~~~ 1 mi't~ v~t i11'V1 mv 1'11 1 M'ti1~ fl1111 mflfl :in 'il 1 'U \91 'U ttl~ u ~~ iJf111111'l~ 1 'il 1 'U nn uf u 
"' 

'W q~ m 'J 11f11'J .U ~ f11'.i l'l'UtB~ Bci1~1'i m dB~ \91111U 'U 1~~ m'.i .u~ f11'.i \91 'UW~ 'Uti~Ufl w'Vl B {u~~ u n~m1 

(Kanfer & Gaelick-Bays, 1991) 'illf1f1~ !nl91~nri11t1'l:JJ1'.iOtlnU'J1ti~~'Utl~fl'ilf1'.i'.i1ll'il~ "l 1'U 1U'.iUf1'.i11 
~ ~ 

t1'UULY'U'Uf11'J .ij'~f11'J\9l'UW~I'itlf1U~~'.i~l91uul\911~ 1 W~'O~ t#ll91~f1 • 
~ . 

1) f11'JI'l'.i1'il1~'.i~l91uil11'l1~ 1w~t~~l'l111 1umm11 STeP &wLYm'Wm'.iwYil-11 1'11' 
I j/ I I I I 

tn~f11111t~t~11 1v~'.i~w.h~'.i~l91uilll'll~ 1'Wt~t~~c]f~t~'Wif ~d'1 1'11 1 'li'tn~m'J t~11'Wq~m'.i11YitJn~t~~ . . ~ 

u~~~~'Wq~m'.i11Yi llltJf1~B~tlcil~l'im UB~ ri ~ ~~l'iBm'.i~~'.i ~ 191uilll'll~ 1 'Ut~B~\91111111 f11'J il1 
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~ ~ 

1nm'.im1'il'.i~~uihmC1'h.u~fl~~1v~um·nJdl~t.u'll~1~ 1u"~ 7 fli'~ti'lunm 3 1u ml-*ti'lu 
~ ~ 

n 'il m '.i llfll '.i 'fftJ u 'ff'U u nn i ~ m '.i ~ u m~ uri H'ihm u 1M11'U l u m '.i ffmJ lfl i' .:Jut 1'J u nn 'lltll tll'lCI . ~ 

fll'.iffflfll'Ufl~ 1 'V'ICifl'U'ffflUCI~flW~ (Polonsky et. al, 2010) ~tflvl-*w~'Ul'V'It]~fl'.i'.illfll'.ii~fll'.il'l'Utfl~ 

'llfl~H'ihmmM11u'lfiJ ~~ 2 ~ itll -*flu CJfilu ~~.Yh l 11' H'ihmn~fl11llt'l11l 'ilm'.i t ~uihv'llfl~l'l'Utfl~ 
~ ~ ~ 

~ 
~ !II 1 I tl d. I Q.l 0 I 6] 'j) <J}r;v Gt 3) j} !Jl 
'.i U '.i11 fl1 'Hl'.i U \91 Cl ~ '.i ~ tfi 'YilJ l'l Cl \91 fl '.i ~flU 'U 1\911CI U Cl ~ 'lf1 tl 1 'HI'l'.i fl'l:J 1 'ffllll Hl 1 'lf'U fllJ Cl 1 'U fll '.i 

~ .. ~ 

I )I I j/ 

tl 
... tld. 11)3/ I .c:i I 6]3/ 1 d. d.~ .dd.c:i ,di 

'.iUt Clti'U'U'Ul~tll !~fltll.:Jt'Hlll~'fflllllfl'U'U 'ff~l'lCI !'Hfll'.ifl1utpJ '.ifl UCI~lJ~Wfil'V'I'lf1\9l'YI~'U'U 'il~ 
~ 

.Yh l 11'n~ u i~ i1m'.i l-*1n m'.il'l'.i1'ili'~'.i~~ uul\911"~ 1tll'lum~~ ~n~ 11 ii l'lCI~ ~ fl'V'ItJ~ m'.illm'.ii flfll'j 
'J) I j/ I 

l'l'UW~'llfl.:JH'ihmu1M11'Ul1' ~fl~lli1l-*u"~ itil-*DuCJfilu 'Uflfl'illflU v~CI't! mru 'UI'lCifll'.i fffl'l:llt~ fll 11' nn 
qJ q <U q . . ~ 

Cl'tJ UCI''U 'U fll'.i i ~ fll'.i 1'1 'U!'tl~ i 'W H'ihm Ul'l111'U 'lflJ ~yj 2 Vil'l'.i 1 'ilUll'llCI i 'U!~ fl~~ 1tll'l 'U !'ti~'U fl~ . ~ 

mfit! uvi' (2553) ~.:Jt i'lu nn 1iv~~'YI~Cifl~u uun~llt~tl1 1 ~vtl'.i ~~iJ 'UI'lCint~u M ~.:J~'ht iJu n'il m '.ill . 
UCI ~'V'IU 111 tl'.i Ufl'.i lJ STeP i 1lJ tl U fll'.i Cl'tJ U Cl''4 'U fll'.i i ~ fll'.i l'l'U !'tl~ vhi11'fl~U'U'U'V'It]~fl'.i'.illfll'.i . ~ . 
i ~fll'.il'l'Wm.:J 1~m1ll'llfl.:J~il 1tltU1M11'Ui1l-*ij u~il u~~ u u~ dj t~1tm1~11' fl~U'U'U'V'It]~ m'.imltl~ l'U 

& tl 31 "" "" ... tl ,; liJ • 0 ... 

CJf.:J '.i~fltJU~ 1tl 'V'It]\91 fl'.i'.illfll'.i!CI tlfl'.i U '.i~'Yil'Wtll'l11'.i fll'.i tflCI fl'U !'l11'.i l~flltiUCI~fll'.i tltlflfllCI.:Jflltl 

fll'.i i -*flu~ilu UCI~fll'.ifl1U~ lliltymluCI'tn'Ufll'.iW Vi tffi:J 'V'IUil'V'It]~ fl'.i'.illfll'.i i ~fll'.il'l'Utfl~~ l'Ug'U "1 
~ ~ ~ 

~~u vmi'u'V'Iq~ nnll~ l'Wfll'.i l -*flu~ilu ri1u lum'.ifffl'l:llfll ~.u 'V'IUil'V'It]~ m'.illfll'.ii~m'.il'l'Um~ii 
!J 'J) j/ I 

m'.i~~u 1~~u 'Yifl~l'U ('.iltiCI~tfl v~mlll'll'.il~ 10 lumfll'l'U1fl) l1.:Ji! tll'ilti'lul'lCI'illflfll'.ii1 H'1ivi~n . .. 
~ 

l1n'l:l~m'.i l-*Du CJfil u'Ut~.:Jn~ll~ 1t~d1.:J l 11'iimllltl n~ t~~nn'li 'WI'lfluti t~ut.u' 1i 1ll 1 tl'.iumlJCI't! uCI'u u 
<U q 'U q q 

fll'.i i ~fll'.i l'l'Utfl~ 1 ~tiHCifll'.itl'.i~tiJ 'U l1 fl'l:l~fll'.i i "*fl 'U CJfil 'U 'llfl.:Jfl~ ll~ 1flV1~n fl'U fll'.i 1J nl1 fl'l:l~ 'V'IUilfl~ ll 
~ . . . ~ . 

~ 1tJV1.:JlJfl~U'U'Ul1 fl'l:l~fll'.i i "*fl'UCJfil 'W mitu'.i~~ utll'Uf1Cil~lllfli1 Cl'~ l1~milli1l -*m~Ut!flQ ~til UCI~ 
qJ <u q q 

I d<i) 'j)tl .d ~ .a:., ..:!I 'J) 'J} 0 QJ 

flCilJ'YI !'lf lflfll'il~tl'UCJfCI'W fltl'.itltiCI~ 87.5 UCI~'.itltiCI~ 54.5 l'lllJCil~U . ~ 

:0 ~ fl1 'j l'l'U !'tJ ~ 1 ~vi 11' fl ~lll'l1fl VH tll'H 'U ~ fll'.i l 11' 'j 1-:JlCIU n\91 'Utfl.:J trltJCI'llll 'j () tl ali'~ i~ l'lllJ 
I I I )I 

tfhMmvi111~ H 1 ~vm'ilti'lu m'.i~u 'lfll mflfiiJl 'ill'l'UttJ.:J M1t~m'.i l 11' '.i l~i'C!ti'lu iY ~'llfl~ u flfl 'illni! 
~ 

~ 

mill~'".lflVl~V~i~i'Ufll'.itCI'~lJUH'Yil~U1fl tGJf'W fll'lfll UCI~tll~~i'il 'illflfl'.it!Ufll1UCI~H'1iv '.i1lll1'.:J . ~ 

'V'It] ~ m '.ill~ t Mm ~ Cl'lltJ VH ~ m d tJ ~ 'il~tl1u i~ilm':i~fl~ll~1tJV1~ l -*m~u1u fll'.iflltlUI'l'U!'ti.:J 

t!Vl.:Jt .u'l.l.u'uttCI~lJfl11llfl11ll~tJtdfl~ i 'U fll'.i ~UCI ~11 11' mill~1fldl~tfl~fll'.i !1 ti'U n 'U fll'.i~~'U 1 .. . ~ . ~ . 
'V'It]~ m '.i llfll'.i i l'lfll'.i l'lutfl~ i tll u VI Pl''Yil.:Ji1~~'W tJV1~CI'1J 11 Cl'llfl 'il'U~1l11'ii HCI~~ tJ~'llm'V'I~ 1l'l1' fll'.i 

1 liJ 31"'.% & "'> liJ 31 I ... : 'I "'! d 31 "' 
fldUfllJ '.ifl !~fl'U'U CJf.:Jtl'.i~tlJ'U !l'l'illflfll'.i~l'lU'Ull'llCI !'U!Cifll'l'YICI~CI.:J Cl'fll'lflCitJ~flUHCifll'.i'YIU'YI1'U • 
1'.i'.iW fl'.i '.i llfldHti'J'U '.i~UU'Utl~l'U ~ (2551) ~ i~ Cl''.itltJ~flfl11lJ~t~tl1tlU1TI fll'.ifl1UfllJ 1 '.i fli 'U . .. . 
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"' "' 
i 'W nn fff1'hl1f"ri' \1 ii H'1 ~ vffu 'U ff'W u nn ~" nn" u w\11" m ff1 lJU 'j \1 uri n ~ll 1'1 1 {) ci1 \1 mil~ .. . . 

' ' , 
l'imu{l\1~1v11inn ln'jfffl'fi' ~~{) i ,r,r{)ll~ T11111n111 u~:: iM' ih~\1 i \1 ium'j ~~mH'l'Wl{l\1 'j11Jli' ~ .. 
ttl" 1 {)f11ffunn~lll'i' 1{)V1\I i M' ffllllHtlm ffYnl'\Wrl1111 n1111rl {) ij,r{)ff \1 ff'v -.11 i M' n~lll'i' 1{)V1~ ii • • 

I Jl I I 

fl11ll11'W i \1 i u f11'j11i''U'Vlt)~m'jlJf11'j ~~f11'j 11'W lfl\11J1f1~'W f11'j ~~l'ia ff{)ff1'j mh'll'im U{)\J'j::'l111'1 
'J} Jl )J I 

'Ufl mm n'U H'ihm 'liu u~\lff1lln o'lf1v i M' f11'j fl1'UfllJ'j::11 m1 1111~ i 'Wti1a~~~'W ~\lff{)11fl~{l\lfl'U . .. . 
lf:!l I <j} J'di 'j) Q.l .& ~ ~ }I 

nn fff1'hl1f1{l'W 11 'W 1'W l1 'lfm ::'U1'W f11'j ff'W 'U ff'W 'W "'f\l!ti'W u 'j \It ff'jlJ \11nmvu {lf1\11f1'Uflmm i 'W ~ 1'W • • 
' " ' 

l'iH ""]1~v11inn1l'l'jfffl'Vi't~{)iM'fl11ll! ,r{)ll~ ~11ffn nllYl\lfl1~\li\1 ihi'IN~I'iann11i''U .. .. 
'Vlt)~m'jllium':i~~m'j11'WW\I'IJ{l\l~ihmm'I111'W i um'j fi1'Uflll hfl ('wff11v, 2551; m1u 1, 2548; 

" " Lorenzi, LaRue & Collins, 2011) 'U{lf1\11f1Uil\I'Vl'U11ijf11'ji'*'j::'lJmY\I,rflfl11llff'W (short message 

service-SMS) l11\11mff''Vl'fi'il'llii'W~f1oM{l\ll'IN i 'Wf11'jlffj'lJU'j \1 (Shetty, Chamukuttan, Nanditha, 

Raj & Ramachandran, 2011; Stone, et al., 2010) 

ri1'Wf11'j tffj' llU H~1v11im'j ~11111llt~Vll~1'W u ~:: f11'j ~ "n\1m 'jlJ~~1'W 'll {)'IH'ihv -.hiM' .. 
~1~v l~l'l'j 1'U,rfllq!~m {l'Ufli'1 1111 ~\lffu 'Uff'4 'W l'IN ff' \Ifill nlli1'1~ \IU 1~ ~{)lll'i1\l "1 ~ffllJl'jtl 

t11m11i''U i sMti!uu \) ~ vri \ltff1 ll u~::~~u \) ~v~1ilu {)11ff'j 'j fll'i {)f)l'j ~~m'j 11'WW\I ilfuriH'ihv!~tilu . .. 
I .t:::! & .<di ~ J' 9) <V ..:!i <V .d.<O!o d 'j) 3) 

{l£Jl\l~ "'f \IN~ f11 'j fff1'hllfl'j \I'W ff{)11fl~ {)\Jf)'lJf11'jfff1'hl1'\J{l\I'Yll'W11::1 'W (2552) l1 ~ ~1llll WVll'Ul'W ~'I;! \1 {)1~ 

1 
"-' i 31 31 ';;'~! "-' i 31c. Co I Co i 31 

'j fll 'U1'1111'W 11 ~\I \1 1n 11 fl11ll~ u~:: Hf1 l1 n11:: nn 'lf{)'W 1!~'W 'Vl 'U 11fl:: u 'W 'W 'Vl ()11 f1'j 'j lJ m 1 'If 

' " ~ .e:.. .e:.. e;9 I I I ...:::5. Q.l 0 Q.l QQ l d <V <V & 

{) 'W "'f~ 'W 1 'Vlll 'll 'W lllf1f111f1~llfl1'U fill {)£JH ll 'W v ff1fl wm \1 fftl11 1 'lf'W ~~ V1f1'W n 'U nn fff1'hl1 N'tl 'll {)\I 
q,J q q u 

I I I 'J} 

1-I "' 31 i 31 ~ ""' "' "' "" • i "' ummllfi1'Uflllfl1'111'j l'l'Ul'W 'WN!U'Wl'U1'1111'W'lf'W ~l'l 2 l'lff1ll1H1'tl~'j::~'U'W 1\911~ff:: {!'lJ 'Wl'tl{)11 . .. 
u ~:: rvill~ 1m ~vfl::u 'W 'W fl1'UfJ ll'Vl q~m 'j llfl1'U fJ llfll'l11'j mh\1 ijtJ' v~hl'i'tym\1 fffl~ (uw cn'16, 2551) 

i 'W f11'jfff1'hl1flf\lif 1J::l'I1'W 1~11~'11 11'j umllm':i 11U~\911ll11n~u'tl:: 1 11'j um llffu 'U ff'W 'W nn .. . 
" ~~f11'j\9l'W ta\ll'i 1\lfii '*'ii 1'Wll'W 1~~f11'j ri \llffj'll i M' H'ihvn~ll 1 'jfl!l{)i' \lijf11'j ~11 nn u~::~u~11'WW\I 

ceJ qJ q <U 

' " 
l~{)fl1'Uflll 1 'jfl ul'i1 11'jUf)'jlJfftJ 'Uff'l.{ 'W f)l'j ~~f11'j\9l'Ul{l\l l~i '*1nf11'j\9l'j 1\1l11'j::~'UtJ1\911'tl i 'WI~ Of! 

<j} ~ Q.l i <j} <j} ..,11 Q d 3J.d Q.l Q.l ,/ 1 Q 

~1V\9l 'W w \ll'Vl {)ff'W 'U ff'W 'W 11 Nu1Vl 'U1'1111'Wlf1~ nn 1 'j V'W 'j tl\1 fl11ll ffll'Vl'W l:i'j:: '1111\l'lfh!" !! n:: . .. .. 
" ' .. 

111 mw {) 1 11n fl11ll 1111 n 'll {)\1m 'j {) {) m1 H l'i {) 'j:: ~ 'U '1-11 \911 ~ i w i1 {)~Vi 1 ilu 'j 11 1:i 'j 'j 1J 1J 1 n ~ u .. 
" u {) n \) 1 n.W m'j ~ ~ \911ll i M' f11 111 n111u w 111 i u n n ~ ~ nn \91 u w '~uri n~ lJ 1'1 1 {) ci 1\IYl n ff'11" 1 H' ~ 1 v " . . 

11im'j lmff'Vl'fi'11llfl'lJf11'j!~Vll~1'W ~\lijfl11ll~ll1f1f1111 11mmlJf11'j~U'tl\9111l11n~ n1 1 l1' H'ihv .. . 
' , 

l'U1'1111'WffllJ1'jtl11a u~'Vlt)~ f)'j'jlJ!~ {)fi1'UfJll hrt!~ {)V1\1!'11ll1::ffll\1'WffllJ1'j(l~"'j::11 'U1.h~1n lw~ ~ ,~ 

nn11au~f11'j\911ll 1 11'j UmlJf11'j~U~\911ll11f1~ !!~:: hhumllffU'Uff'l.{ 'Unl'Hl ~f11'Hl'U!O ~ 

~~~wwunnl'i1\loM1\1!1mu~::l'i1'1ffm'W f11'jW fll\1Yh i M'tn~mq f11'j w ~{)\I (history)~ ii rlMl o 
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r r j/ r 

r-n'lm':i'VIfH'lfl~Vi~TU~:JJ !~v1n t'liu t mrm~1u ff1firum~~ ~~:JJVitnf!~u 1 u'li1~m1 'VIfl~fl~ Vi'Vlu 
• u 

' ~ ~ 

1 u 'li1~t~ fl ut:JJ1:lltJU ~ fl t 'VIffm~ff ~m 1u 191' Viiim1 11 tJfl ~ 1u tt ~::: t ~tJ~ 11 ~ fl~nu 1 u ~ 1 fl1J ~ i' 11i fltJ~i' ~ • 
f I I I 

Q.l ..::::1 .t=l fJ} .d. .d..d. .d. I ~ ~ .t:::l.d. I 

t 'VIfffll ~ 1U ffl':i 'VI11 u 'VI \91 fl ~t\91 'j tllJ fll'Hl':i 'VIlJ tt ~ ~ fl 'j ff ~ 'lf1~ tf'l flU lJ (I u 1 tJU 'VIlJ~ 1U lJ 1'lfU 1~1J fltl .. . 
I efj} f I 4:::.\ fJ} I 'j) Q.l di ~ ~ ef 

m~1u ~ 1u ff ~H~\91 fl'Vlt)\91 m':i:JJ\911U\911~ "1 1 fltltl!'Vl1:::fi1U fll':i':i mh:::mumm1 CJf~ 1unnfffl'l:l1m ~ u 

u:U'-ht 11 \91f11':iW \Pl~n~11tflfi~U 1 u 'li1~'VIfl~fl~~~n~m1'1fl d1~ !~i' u 11h um:JJ'ffu uffuu m1 1lflm':i • • • 
~ ~ 

\91um~ ul?i n~ :JJIPI 1fld1~v~~~ii ~:::u u urlq~ m ':i:JJm':i 11 flf11':i\91um~~ ~u tm:dh:::\Pluu1\911~ 1 uti1 flfl 

~\91~~ ~~ttfffl~tl~lh:::il'VIi H~'Ufl~ 11httm:JJ~vh 1 M'n~:JJ~Pi'1fld1~ff1:JJ1':iflfhnu\91um~ L~fld1~19i flttifl~ • 
' ' ~ 

C\ Q.l I Q.l I .d. ~ ,& I d. OJ 0 Q.l ~~ 

3. ~::: tt u u 'Vlt)\91 m 1 :JJfll':i 11\91 m 1\91 u m~'Ufl~ fl'l:JJ\911fl tJ1~'VIt'Vl:JJ'UU fltJN :JJ u tJ'ff1~ ty'VI1~fffl \91 
~ 

'l'i'~mr~m':i !~i'u 11h um :JJfll':ifltt~\911:JJUfl~tt~:::'l1 ~~t~T:i 1:JJ 1 U':i um :wffu uffu u m1 1lflm':i\91U tfl~ .. . 
I I I " 

m11iii1111ltJ~UVitotJ1~fl~ \Pl~l?ifl !uu 
~ ~ ' 

3.1 ~fl'l:IW:::fl~:JJIPI1mh~ 'l Ufll':i fffl'l:ll~i' ~u d1U 1 mud~lu Nih£J91~ !~i'1Jfll'j iiJ 11l1'w;h 
• u .. 

trlu h~t1J11111umu1u 1flt~':i:::v:::nmt11~tJrvhilu 14.4 tJ (SD = 8.97) ~~m1111:::tflun~:JJNihv~ii . .. 
m1 t~ vufil~~nllw:::rlq~m ':i:JJm':i 1lflm':i \91Utfl~ 'l uul?i~~~1u~~1':iu51r~t~fl~11Jflll 1 1~ ~~vh 

'l 11' ff1:JJn o\91 fluuuu~:JJm'l:lw \911:JJ ~ ~~~1 vu i ~~m 1111::: u\91nl?i 1~111fl'Vltl~ m 'j:JJ~ !~uBlr~ 11~ ~ 1 u 

~i\91u':i~~11u 

3.2 t~~ fl~)jfl~'l oM1 u m':i 1fi'Vlt)~ m ':i:JJf11':i 1lfl m':i \91Utfl~t flu u uu ~:JJ.fl1'l:l w ~t flu m':i 

U':i ~tiju nni'uf1 u~11:JJ'ff1:1Jl':ifl'Ufl~fl~ :JJ~Pi'1fl~1~ 1 u fll':i u B1r~n11m':i:JJf11':i 1lflfll':i\91Um~~ 1ul?i1~ "1 

'Ufl~n~:w~Pi'1fl~1~ ~~m111h 1 11' n~:JJ~Pi'1fl~1~'t'lv1m:JJ\91fl1Jt~ fl 'l 11' ~m:JJ'H r flNi1lmnf1~11:JJw~'Vlfl111 
q q ~ ~ 

~ ' 

3.3 in fll':i U':i ~ tlJU H~ 'U fl ~ 1 u 'j tt m lJ 1\91 vin fll':i 1 fl CJfl eJU t'W fl ~ 111 fl~ fl ~ 1flfl ~ 1 u 

~lU 1U fl~:JJ\PI1fl~l~~fffl1:11Yh 1 Miifl~:JJ~Pi'1fl~N tlit.WtJ~'Vlfl~flflflU1JlJfll':i'VIfl~fl~U lJ1Jfffl~fl~lJ ~~ • • • 

Q.l : ~ .J .d. I ~ Q.l Q.l ~ 
f11':i1\91CJf1 3 fl':i~ CJf~fll11:JJH~\91fl~~UUU'Wt)\91fl':i':ilJfll':i11\91fll':i\91Utfl~fi~U 

1) H~ fll':i 'VI\91 fffl1J (testing) fl~11~flfll':i U':i ~tlJU ~~tt U U 'Wt)~fl':i':ilJfll':i 1lfl fll':i 
)/ 3J I jl 

\91um~ ~i' ~ m nm11 ii o'VIi'W ~l?i fl m1 u 1 ~ tfiu ~i' ~'" ~~ "1 tiT fl~ 111flfl~:JJIPI1 fl~1~m 11 ~ ww fl'l11tt u u 
~ " " 

U':i:::tiJu ,~ vh 'l 11' H~fll':iU':i~tiJu~i' ~'11~~n~~ttUU'Wt)~ fl':i':i:JJ'tl ~fl11fli' ~um Uflfl111flU fl~:JJ~Pi'1fl~N 
" ' 

fl111tnfl m1 t~ vu f 111m i7 flm'U fl~tt uuu1~ tilu l11 'l 11' n~:JJIPI 1fl~1~ linn u i' ut u~ vu 'Wtl~ m 1 :JJ 'l 11' 
" <9 

m m::: ff:JJ 'U u 

2) nniiw~u1m1 (maturity) 'Ufl~fl~:JJ~Pi'1fl~1~ ttifl~111fl~Utt1JlJfll':iU51J~nn 
" , " 1 

1 u nn f1nmfli' ~u'l oM'Ji1~nm 1 u m1 u 1i~'li1~f111Jfl :w u~:::'li1~ 'VIfl~ fl~ \Pl~u u t)j flnm~1u 1 un~ :JJ • • 
IPi'1flVH ii 1 flfllffl~i' lJ m1 f'ltt~ ! ~i'm11tt u~tJl111fllJf1~1m ~ ffmuu ~ fll':i ':i 1:JJO~H~111flf11':i .. . 

" ' 
i' fl'l:ll tt~~ !~i'1J'VI':i11Jfl1':i~\Plml1\911~ 'l uti1flf1111flf)l'j :JJl~fl\911lJf)l'j i' fl'l:I1Viffmuu~ f)l'j '11 rfl111fl 
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~ ~ 

H~n1'J l'l'J 111 'J ~f11Ju 11'11~ i tJ!~flfl nflu! ~1~ 1:1Jf11'J11fiil'~n1'J 'J 1:1Jl1\ln1'Jli 1 flf11{1' !II i'lJ~fl'J,J ~ 111n . ~ ~ 

..:!t ' ~ ..:i o 'l ~~ - I QJ .<::lt. 'l 9J ~ 
{t'fl\911\1 "} :1Jlf1'Ut! 11\lfl111'VI1 '11:1Jf11'JlJ'J1JVI(jl'lf1'J'J:IJ '11!'11:1Jl~{t':IJ:IJ1f1'Ut! 

3) f11'J!fll'l11fin1m~lil9iflm'.i'llfl~fl'l (psychological effect '111fl Hawthrone effect) 

nri11flfl f11'J ~f1~:1JI'11flV1\I'll'J11Ji11'lt!!fl'l!tltJ f)~:IJ'llfl~fl\1 vh 'l MV!f.m.Jl:IJ11f lJVI(j~ m 'J:IJf11'J ~flf11'J 

I Q.l I 'j) I 0.1 I o 

3.4 f11'J 'lt!J111ti'U fl'lf1':):1JI'l 1fltl1\l (mortality) 111f1'Ufl'Jqj~'U fl'lf1':):1J 1'11fl tl1\1111t! 1t! 10 

'J 1tl~ !II flflf1111nm'.i 'llfl~fl\JflfltJ iu {t'f11 fiHm'.i V11Ji11 tlu N~lim1~u 'll'.if1~fltJ 111n hfi!1J1'11 11u . ~ 

~ . . 
!nfl~uu l11:1J 1nni1nri:1JI'l 1flV1'1ll! ~1~ 1:1JI'l ~ flf11 fl'.i '~ m'.i ~'~ e1111 ttl u! 11 !II i1nri:1JI'l 1flV1\Illt~1~ 1:1J . . . ~ . 
l'l~flf11 fi'J \lf11'JU111 ~! 1J tJ ~U1 til 1J 1 '11 11t! Vi li fl 11 :IJI'l \1 '111 'l tJ 11 f lJVI q~ f1'J 'J :1Jf11'J fl 11J fJ :IJ 1 'J fl! VI fl . ~ 

i1fl'lnu nn tnflm1~!!'ll'J n~e1u 19i1'~ "~ Viv\1 !l.Jtnf!~u ~'~li Hm111 11' fl~uuu V~q~m '.i:IJm'J ~flm'.i 

~ . ~ 

~mm111nm'J {t'fl1Jm:IJnri:IJI'11flV1\I 'l u m'.i f1mnw ~1u 1u {t'fl\I'J1tl'l1 cl''.IVi'J ~f11Ju 11'11~ !l.J 
~ . 

~ . 
~fl~ '~ 11 cl''~ I llf 1J 111'J u m :1J {t'u 1J {1'11 u m'.i ~ f1 m'.i l'l'W w\1 l1 '~ "1 Vi !ltV~ t11t11 :IJ11 f 1J V~q ~ m n.1m'J 

~ 

~flm'.i l'l'W!fl\1 1flt~nri:IJI91'1eJV1'1l1\l{t'fl\111tl !IIi 11' ~mml'l'.i 'ln'W i1 'l u'!f1'.1'11cJ\If11'.i !~1~1:1J 111'J um:IJ . ~ 

ftUlJ{t''W'W m'.i ~flm'.i l'l'W!fl\1 n1cl''.llitlwmmtl'l'Wfl'.ifl1Jflf 1 vh 'l M'fiYmfl1 tlfl ~'lfllfii111~LY 'IH~I9ifl . " '" _,-: 'l ~ ~ 'j} _.Jli13J I I 

'.i~fllJ'Wl\911~ 'W!~flfl l'll:IJ!l'W1flfi'Ufl\J!Clf!tl (Selye, 1956 fl1\11'11:1J Timby, 2009) CJf\1 ~flf1m111fl11~ 

1 fl1 tlflll1 'l 11'1 nfl 11 fin1 tl1m'J l'lfllJ{t''Wfl\1 1vi flm'J11f 1JI'1 1'Ufl\I'J~1J1J11'J~m'llerl'l1wr~ ~'~ 111 u nn ll1\11'W 

'j} 'j} ' il 
0 1 "'1 ddd ~ 0 'l 9} "' 0 'l "" "" ~ 'W 11'11~111f1'U1J1'Wf11'Jf11J fi'W fl11'WCJf{t' (gluconeogenesis) 11\1 'VI1 '11 'J ~ ~ 1J 'Wl\911 ~ 'WI~ fl ~!VI :IJ'Ut! 
~ ~ . 

l1'1u li m1 f1nEJ1clf'~! II~~ n11 m 1 :1J 1Jnl1 nEJ ~ m'.i ufltl w111 m'.i ~ ~ m'.i fl 11:1J! fl1 t~f!un Nil 1m m11 11u " ~ 

1flt~1lnm'.i Nflu flmtl m'.i mlJfi:IJm'Jft~ 1lnnuft~ul9i'l um'l~l'1Ju 1J1n u~~~~m'Jftfll~'~~lJ 11u • 
mm'.i tl'VrWJm! u dm'.i {1'1'1'1'J~1J1Jfi11:1Jftf111'J ~~11'1 1~lil9im'l11'lf11'.i ill M1fl~'lm~l'l'u~l11 'l M'tnfl 

~ . . 

I I I 'j) 

~ ~ m 1 ~'~ uw'.l t~mVi:IJ11'.i~ iY'llil mV~'Ufl'l1111 um :1J i u m'.i fi11Jfl :1J h fltm11 11u !II mnv'I~'W • 
11~1}fu llli1H~'UeJ'I111'Jum:IJ{t'uuftuum'.i ~~m'.il'l'WleJ'IunNil1mm1111tJ'lfufl~ 2 ~'l~ . ~ 

~ 

au CJf~u 1 f1 t~d \Jt{1'1:1Jl1 nEJ ~ m'.i ~ f1 m 'J ~'~t! w\1 i 11' Nil 1tl{1'1m'J t11'1 1111 'J ~f11Ju 1m~ i u ~~ eJ ~~~ 1tl 
~ ~ 
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• y 

f1WVl1J'Yl1'W'lflJ flU i'l~ u1 :IJl W til '11U yj f 1J U 'i ~ 'Yll 'W i 'W U \9i i'l ~ lJ tl fl1 11.1'11 U f1 '1.1 tl 'In 'iJ f1 'i 'i lJ 'YIN f1 li'J 
y y • 

'i1lll1'-:~nnu'i~t:nw,m'i~~mh\9lli'l iuliit~fi~11'J\9luw-:~ iflmuj I'J1JtYii'J1Jn1Jti1111mi'JYi11-:~ I 1 '1'11 i M' 
HU 11'J!flflf11'i lj I'J'W n 'W f11'iU f 1J'lfU flU"~ u1mw tll'l11'i 'i ~ ~ 1Jfi111J'I1 u f)'Utl'lfl 'iJf)')')lJf)l') tltlf1ll ')'I 
<u <u 

'j} I 'J/ 'j} 'j} 

9 "'"" • 1 o "' 9 31 ~ <!t "' o 9 <!t II] 31"' ~ "' 
! 'W 'lf1\91U'i~ 'iJ lTU ! '11! '111Jl~ €1'1Jlllf1'U'W l'VW ffllll'i flfi11Jfl lJ'i ~fi1J'Wl\9lli'l ! 'Wli'!tlfl !fl fi'U'W 'W tlf1'illf1'W 

q 

II] 31 "' 31~ 31~ 9 o'"" <V II] 31 I <V -'f 
f11'i !fll'i I'J'W 'i fi'IU 'W1'Yll'lf11'illf1uUJ'I11 ! 'W fffll'Wf11'iW 'VHff'l:lti'W !f!Uf1 f11'i €1' 'llf1\91 tllf11'i l\9lti'WUi'!~f11'i 

<u " 
'jl I 'j} 'j} 

ttn! 'Ufll1~ 11 1\911" 1 u til tlfll'11 11 "~ t11n1 'i fl11~u 1\911" 1 u 1 il tlfl "'-:~ Hfl 11 n~ n 11 ttn! '1.1 1 u tl'l ~ u n 'i w 
<u 

y y 

t ~1JU11'J 'i 11Jl1-:~m1 i '*ilu9i~'W mh-:~t~n~t~-:~ 'Yln'llu \91 t~'W '1'11 i M' Hil 11'J€1'llll'i t1 i '*iiu 9i~'W ~~ mh-:~ 
'U 'U Q 'U 'U 

Ui'lt~flfimti'!~iJu'i ~il'Yln mw ci1u m'i t ff1llu 'i -:~~11'J1~m'i ~ fl\9llll t~v1-:~l'i m~ t~-:~ 'il lf11Jflmm i fii'J1~ 
q 

t~I'Jll'IJl'W ui'l~m'i i 'Yl'i ~wl'li M' f11u1n'1:11 'il~'lhmvillmlll€1'1lll'it~uri Hil1m1Jl'I111'W~i '*ilu91~'W i M' 
<u <u 

I 'j} I 'J/ 
.c! ~ Q.l ct.<:::!,& ~ .<::::! I q ':J} QJ 0 G) ~ lJ} 3) 

lJ'V'lt"]\91 f)')')lJf11'i 'iJ flf11'i\9l'Wlti'I'Ylfi'U'W 'ii'Wl'V'li'J'I'V'lti'Yl 'il~€1' 'I ~Ali'! ! '11 €1'11Jl'i flfi11Jf,jll'i~fi1J'W 1\911i'l ! 'Wli'ltlfl !fl 
'j} I 'J/ 'J/ 'j} 

\9llllti1 1'11mi'Jm'if nmmn~u ul'it iit~-:~ 'iJ 1nnn Mn'l:llrtf -:~iJt ~um'i ~f) mll J:-.Jm~I'J~bY'u ~-:~£1'-:~ hJ 

ffllll'i fiU'i ~tilu fl11ll ~-:~tlu '1.1 t~'I'V'lt"J~ m 'i llf11'i if~ nn \91 u ttl 'I~ t '11ll 1~ ffll Ui'l~ wr~l'i t~f11'i i'lfl 

m1~U'Yl'inctl't~ul'il-:~ "l uln hflt1J1111l'W'llt~'lf1~ll~1t~vl-:~~Mn'l:ll ~~ 
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'j} Y I I 

flu11lvflf -:Jilti!u flU 11lvnn1~HHN tVlBftmn vH'l'IJB-:J 1 1h um:u nuunuu flU 1l~fll') . 
~ w B -:J'IJ B -:J N 1hm u 1'1111'W '!fU ~ ~ 2 ~~~B'W'lii1u fimn 'luflci:ul'11acJ1-:Jflci:ut~l'J1 mJ-:J'J~l'J~nmflTJ 

'U 'U q 'I 

'!Jfiu~m'J ti!u 2 'li1-:J ~a'li1-:Jfi1'UfJ:UU~~'li1-:J'Yl~~B-:J ~-:J 'lu'li1-:Jfi1'UfJ:Ufl~:ul'11avl-:J hl'fu 1 '!J1um:u 

fll) ~ u ~~ llJ 'iJ fl~ f'h'W '151-:J 'Yl~ ~e),;) 1 ~ f 'lJ 1 'iJ'J u m lJ nu 'lJ nu 'Wfll) 1)~ fl1) ~ 'W Ia,;) fll') ti1 a flflci lJ 
~ . . 

1'11'Ucll-:Jl~lnfll'Jti1amt'IJ'IJ!Q'Wl~l'ill~'il-:J (purposive sampling) ~llJfJW{l'lJU~~Ol'I1'W~ ~l'W1'W 30 

" 
'Jll'J 'iJ'J~tiJw:·m'lla-:J 1'!J"Jum:u 1~v1~fi~U'W'W'WfJ~m'J:Ufll'J1l~m'J~'Wta-:J u~~1~1'lmhm~ 'luti1a~ 

" " . 
'IJB-:!fl~:ui'11Bcll-:! 3 fli'-:! t~un fli'-:!11 I: nBu'!Jfiu~fll'J'I11BnB'W'Ji1-:Jfi1'UfJ:UlmY'iJ~lMU'Jfl (01) 

'j} I I I 'j) I 

fli'-:!112: '11~-:J'li1-:Jfi1'1Jfi:Ul'WbY'iJ~lM11 4 (02) 91-:J'l~~~'illflm'J1~ 'lufli'-:!112 ti!u~~m"J'iJ'J~tiJu . 
" . . 

'IJB-:JnB'W'li1-:J'Yl~~a-:J~1l'J u~~fli'-:!113: '11~-:J'li1-:J'Yl~~a-:J'luff''iJ~lM118 (03) ~~m111lvmm1t1n'J'!Jt~ • 

. . 
.<:::::. 'j} .:::! I I d .::::::, Q.l 

1. ~~fll) 'Yl ~ {l'B'lJ{l'lJlJ~~l'W 'Uel'Yl I 'W'IJ11fll!Q ~l'Jfi~U 'W 'W 'Wf]~ f11) lJfllH ~ fll'J ~'Wta-:J 

" 'IJ'U-:Jflci:U\9l1acJ1-:! ll-:!'11~-:! t~f'IJ 1 'iJ"Jum:unuunuunu 1J~fll'J~'Wl'U-:! U~~'l1~-:! l~f'IJ 1 'iJ'JUfl'JlJfll'J . . 
" ~u~~1:u'!Jn~ ~-:J~uBvl-:Jnuvrllfl'tym-:Jn~~ (t = 2.57,p < o.o5), (t = 20.54,p < o.oo1 ~1:uc111'lu) 

. . " 
2. ~~fll)'Y]~{l'e)'lJ{l'lJlJ~ 'ill'WoU B11 2 'W'IJ',llrilt'\1~l'J) ~1'1 'IJ'U 1\911~ 'l 'Wti1B~'IJ'U-:Jflci:ui'11BV1-:!'11~-:J 

~ . 
" . " 

'l 'W '151-:J 1 ~ f 'lJ 1 'iJ) u m lJf) u ~ u ~~ llJ 'iJ f)~ 'W 'lJ iu~l'lm11m~ 'lwi1B~l Vl:u ~ 'W eJ Vl-:J !l.i n u !'Jrll fl ill 
~ u 

'Yll-:J{l'~~ (t = .33,p > 0.05) . . 
~ 3} .:::! I I &::! ..:::::. Q.J 

3. ~~flU 'Yl~ {l'B 'lJ {J'lJ lJ ~ ~ 1 'W 'IJ el'Yl 3 'W 'IJ1lfll!Q ~l'Jfi~U'W'W'Wf]~fl'J)lJfllH~fll'J~'WleJ-:J 
" . . 

'IJ 'U-:Jflci:U l'l1B ell-:! flB 'W U ~ ~ '11 ~-:J'IJ 'U-:J ll -:J'Ji1-:Jf11'1J fllJ9$-:! l ~f 'lJ fll) ~ U ~~llJ 'iJ fl~ U ~~ 'Ji1-:J'Yl~~eJ-:J91 -:JloUl . . ~ 

~1:u 11.J1um:unuunuu m11l~m1~uw-:J BVl-:JU'Bv 1 rinfl11:uu~n~l-:JnuBvl-:Jnuvrllfl'ru'Yll-:Jn~~ 
• ~ u . " 

(F<
15

. 44) = 348.65,p < o.ool) djm'!J1vut11vu'Jll'J~'W'Uil fi~U'W'W'WfJ~m"J:um11l~m'J~'Wta-:J~-:J~'W 
I ..:::! Q.1 0 Q.l ..:::::.~ 1 

'Ul'Jl-:JlJ'Wl'Jnlflqj'Yll-:J{l'f,)~'I'Jfl~ (p < 0.05) 

" . . 
nBuu~~'l1~ -:J'IJB-:Jll' -:J'Ji1-:Jfi1'1Jfl:u91-:J 1~-f um1~ tm~1:u'!Jn~ u~~'li1-:J'Yl~~B-:J91-:Jt.u'l~ 1:u 1 'iJ"Jum:unu unu u 

'I 'U . 'I 

Q.l I 'J} I ..<:::! I Q.l I Q Q.l 0 Q.l q~ 

fll'J'il~fll'J~'W!D-:JBI'Jl-:J'W'Ul'J 1 ~ lJfl1llJU~flm-:Jfl'WBI'Jl-:JlJ'Wl'Jnlflqj'Yll-:J{l'fl~ (F<2 58l = 33.95, p < 0.001) 
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1~rr:h~rierw 1~fu h.hum :JJf111r-JHC1\911111lfl~ ue1:;;11~wu11111 111mmmn!mn.Ju m1 <U'r1m1 "' . 
" l'l'WW~'iJ: ~~'W a~l~lJUcJ'fflrlt1J'I'lNi1'0~ (p < 0.05) ~hu ~na'WHC1~'11 ~~ 1~f Uf111~HC1\9111111fl~1lJiJ 

" " " HC1f111ftfl1:llflf~uHi1'rl~ 1'f1'n1u i1'\'1~ 1JJmm11fl11\9H!C1\9111111fl~UC1~ 1111 Hfl'J11i1'U Uil''W'W "' . 
m1 <U'r-1 m1 l'l'Wta~ Al~iJ m11 um1l'iWJ'W 1~q~m 1 11m1 <U'r-1 f111\9l'Wta~'1Ja~ ~1hmm'l1 11u 'lf'Wr-1~ 2 

" . 
1~ a~1~ 1 1nmm:;;\P1u'l111'llr11 w~ar-J'1Ja~N'1hmm'I111'W 'lfu r-1'112 r1r1r1~m ~1:;;11~~ 'tllfl 1~1um1 

"' 

1. ~ 1 'W 1'W JJ 1 ~'lflfl'J \91111 !flU! cvl ft rll'l)' llJ ~ 1 rlr-1 ~~ 1lJi1'1lJ11 ol11fl 1'J ftfl1:l11 r-1 CJ1TI fll'J 

1JJ~ CJU! i1 t11JHC1'1Ja~ 1111 Hfl'J 11i1'U Uil''W 'W fl11 rUrlfl11 l'l'W W~U UUlJfla11ft 11Jfi11HC1:;;fla11'1'l\9l"Oa~ 
1:\ 'l q q 

'j} 'j} 'j} I 

2. m1fimnflf ~uiJ1~tJ~nm~r-JI'll:JJt~t1~1 :;;t~:;;i:lu ~~c'J~ 1lJmm1otiuc'Ju fl1111cJ~tiu 'lJa~ 

m1 JJBu~~tJ~ m 111m1 <U'r-1 fln l'luw~~~ 11m:;; n11 
'j) 'JI I I 

3. 1111 um11nt!um~ u fln <U'r-Jm11'l'Wta~u m11iJ.Ua~1nr-J1 u m1u 111111Bu~ 111 ~ 1 uvtui1i1 
1 'JI 'j} I I I 

1 ~ u u m 1 ~ r-1 A a ira n11 ~ 1 t~11i f) u 1 'l'l 1 r'Y~l11lJ 1 iJ m51 u 1 t1 11 ~a 1 u Viu i1 i1 iJ nm u m 1 ru A 1~ "l i1 
I 'j} I I 

ri ~HC1Aafl1111 1lJn~r-J1fl 11 ~am111 1lJ11r1ar-JntJAm ~ 111 U' 1'111 u-o~Viu i1t'vt~m!1u 

1llfl HC1 f111 1 i'1JJ 1 H f1'J 11 il'U 1J il''Y 'W fl11 rUr-1 f11 1\91 'W W~ ~~ l111 'f1' 1:;; \P1u~t]~ f1'J 1 11f11 1 rU r-1 f11 1 

" " 9) ... '1 .dl Q.l 0 9 ~ 'j)o.. Q.l & C! 31 0 Q.l 

\91 'W!eJ~ 'lJa~ Hu 1tli1' ~'lJ'W HC1~ 1 :;;r-JU'W 1\911C1 ! 'W tnar-JC1r-JC1~ 1'11 1l tl1l~ lJ'lJeJ! il''W aH 'W~ i1'1'11 1 1J1Jfle11fl'J 
'U 'U 'U q . " 

i1'11i11W i1''1J1111~~N'tntJ1'li'a~ 1 'Wfll'JU11111 um11u 111l'iWJu lfltum~m1r-JU"ONU1ti!U1'11 11u ue1~ 
'l 'U q 'U <U 

1 i't ~ u H u 1'1'1 H 1 u m1 'W WJ u 1 a~ r1 fl 1111 ~'I'll~ m 1 ~ t11m r1 1 vJ a f) n r-1 H r1 N'u 1 tJfla 11 if1 ~a ~1~ iJ 
<U 'U <U q 

" 
1l1 ~if'l'ln m~Aa 1111'1~1 ltlr1~ta t~r-ll'l~Aa 111u 

" " .Yvmuvuu~ 1umnhNttnn1um•ti'-Ji?hJ1'1i 

'}} "" 
1. \Pll'Wfl111J1fl11 

1.1 1111111 llfl'J 11 UC1:;; HC1 f) 1'J 1 i'111 1 u f)'J 11 111tHCJU ~ 1 uri~ ti11J1 C1 ~ 11 Bu~ ~ l'W 1 'W 

11 t1 1 CJU 1 fl11 ~~ ~t11'1!' a~ 1 u fl11 r-111 e1 N'u 1CJ!U1'11 11u ~ 11 l'W 1 vi a 1 i'1 u fl11 r-Jllr1 NU1CJ!U1'11 11u 1 u 
'U 'U 'U 'U 
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1.2 fll'J ~ \91 fl 'il f1'J 'J :1Jf11'J au 1J bY'U 'U f11'J ~ \91 f11'J \91 'U !D,m tl NlhCH1J1'11ll'U Vl f1'J 1 tl~ 1 ~ 
q 'U q 

I I 'jJ 'j/ 'jJ 

B'W"lfilu ll'lm'fl vn~ N'1hu·nu 111 :Jvh~:IJ 1 ~Bu"lfil'W 11~ u1 u r1 f ~u 1 nm'il 'il~ ~ 1'1 n 'il m 1 :IJf)l'J t\91'1 tJ:IJ 
'U 'U 'U 

' " " 
1.3 bY1'!1fuN'iJltJf1~:1Ja~mtJ Al'JtV!m~u~nm 1 'U'lJ'W\9leJ'Wf11'J t\91'1 tJ:IJl'l~ eJ:IJ 1 M'mn~u 

q,J q qj q 

9) "" 
2. l'll'W1J'J'l11'J 

2.1 am'W u ~ nu r111 ~ ~ ft'n tJfll'V'I 'lJ eJ ~ 'lf:IJ 'lf'W t sU' 1 mihh u :i1:1J 1 u n u 1'1 u n N' 1J1 tJ 
q 'U 'U 

" I Q.l Q.l 0 9 .::!:1 3)1 .<:::! 3) 9 '3) 3)& 

t1Jl'l1ll'W t'lf'W f11'J\9l'Jl'illl'l'J~I'l1J'Wl\9lln ~'Wlne:J\91 tt:IJll'lf:IJ'lf'W'lf'WUVl'il~:IJ'ill'll'leJtJ ~umum'Jt'lJ111~ 
q q 

.<:::::\ .J .::::::! .ef 3) I ..::::! 3) I ~ T.c:! cl 
am'W u 1 n u "lf~ :IJ Vll~tn eJ nmwm1 m1 r1 :IJ 'Wlfi:IJ :IJ All:IJ a~ mnu a tJf1ll'lf:IJ'lf'W t:IJ eJ ~ ll\91 :IJ 'il l'ltt 'lJ ~ 

q q 

" ~ eJ am<jfn1 'U 'lf:IJ 'lf'W lJ All :IJ 1 mi'<jf\91 \Pl ~ U 'U mJ ltl~ l'W alli 1 'J tl! a'lJ ~ ~ fll'J ~ \91 fl 'il f1'J 'J :IJ 1 'U f11 'J Vl l'll'W 1 
q q 

ft'ntJfll'V'I'lJ eJ~ eJ 1 a1 air m a11i 11 ru a'lJ 1 'W 'lf:IJ 'lf'W 1 11' ffl:IJl'J mh m 11 ~e:J\91 u n ~ ~ n'W u n~ ilu 1 u Jl 1 u m1 
q q 'U 

" " " \9l'Jl'il11'l'J~~uwlmn 1 w~e:J\91 1 l:IJll~mnr~tnl'lmm'J un~m'J wl'l 'lJtUB~rl'u 1umult~u1hu 
" ' " 

2.2 m ru N'iJ1tll1Jl'l1ll'W I:J ffl:IJl'J 119feJtf! ~f) ~\91 'Jl'il '11 l\9lln 1 'Ul~tll'lltl~ IJI i'll'J iJ 
'U 

' " ' 
ti'l~e:J~\91 1 l'il '11 l\9lln m ~'ill tJ\9ll:IJ ~l'll'iN "1 1 'W'l[:IJ'lf'W eJ ch~l11~~ un~l'll'J ~1'1 a1a~n u 1 l'ltJfn'J 'lJeJ 

~mh ~mrutft eJ ~1'1 '111!l111J\9l'J 1 'il11'l'J ~\PluJll'lln 1 w~ e:J\911 'W amu ~~t ~hi rru vnnN'lJeJ~'lf:IJ'lf'W 
'U q 

9) & 
3. l'll'Wf11'Jfl'f1£Jl 

I'll 1 '11 1l1h u n 1 mt n ~ H n m 1 1 'lfi1h u n 1 :IJ I 11 t N tJ tl'V'I 1' 1 'W a mlT 'W nu t1 n £J 1 ~ H il \91 

u n t1 n fJ 1 'VI u 1u 1 n t v1 eJ 1 if u n t1 n fJ 1 a 1 :1J 1 1 11 '11 11 11 1 tt n 1 :1J I 11 1 ~1 u n1 1 1J n 11 fi 1T ~ ~ 1 u tt n ~ t tJ u 
' " 

u u lVll~ 1 u t1nml'ieJtJeJI'l~l'W 1~uYi 'il~Vll'll'W 1r1 rum'V'Im'J l'l!lnNiJltJf1~:1Jul'i eJ I JJ 
q 'U Q,J q 

., 
'lfmffuvuug; 1umnh]uCJf/J-J~v hi 

ll'ltll~:IJfl'ilfl'J'J:IJffU1Jff'W'Wf11'J ~ l'lf1U \91 'U teJ~Jl l'W fn'J lH<jfuruuml !ln~m 'J ~1'1 f11'J flUI'lll:IJtl'l'1 tJ\91 
q " " 

' ' " 
tt1im¥i:IJ1l'J ~ ffVJ ~ m'V'I 1 'W m1 ~1'1 m1 l'l'WleJ~ u n~m1 l'llUI'l m ~\Plu'1111'lln 1 'Wt~e:J\91 

q 

" " 
2. I'll 1 Y11 n1 1 VJ 1'1 n eJ ~ t 111 tJ u t Yi tJ u ~ 1 'U 1 'U 1'1 f ~ 1 'W n1 1 \91 1 1 'il1 1'1 1 ~ \Plu '11 1\911 n 1 u t i1 eJ 1'1 Jl 1 tJ 

I 'jl 3J I I 

\91 u w~ 1 'W ul'i n~ 1'W tt1i eJ'l11~ l'W l'W l'lf ~.u 'U ~ 11 'U m1 t 'ill~t~ e:J\91 Yi 'il~ mm1 1m~ 1l1 ~ ffVl ~ fll'V'I'lJeJ~ 
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'j) 

nu;1\911l1:::: ~ 1l'W 'lJ e:J~nci:JJI'l1e:J ~1~ m~nci:JJ 1 'lfu ncim:lihm 1Jl'M11'W l'trvh~1'W u e:J f1'il1nu c'J~m 'ilYJ1 
q, q q cu 

'j) 'j) 

1~mm1T.n1111lmm:JJu 1111 '*1 u1~ni1~mn~u 

f 
3. fl11 Y11 m1 'Vl \91 ~ e:J ~ uu u ttl~ v mn v u tr e:J ~ n ci :JJ 1 \91 v lin ci :JJ fl11J fl:JJ u ~:::: n ci :JJ 'Vl \91 ~ e:J ~ u ~:::: 

q q q q .. 
'j) 

liH~~m'lq~m1:JJm111'\9lm1\9l'Wltl~ u~::::1::::'flu111\911~ 1uttle:J\91 

' 'j) 

(HbAlC) u~::::Hm1vnf1um1mlJfJ:JJ hfl~'W '1 !~uri tJU~m1W'lle:J~m1tn\9lm1::::tm1ncMe:J'Wl1~uuu 
'j) ' ' 

l~VlJ'V'I~'Wu~::::t1'tJi' ~ eJ\9111m1i'lJl~1i'mn1 'W h ~'V'IV11Jl~'Ue:J~~ihv'Yif1mn l'WtJV'WcJ'WD'J::::iY'VliiH~ 
'" 

-. 

• 

• 



.. 

' I 

... 

!V • 

"' "" m-Jn 5 rur 2551-2552. m~mvtwrnhlm: m;:;Yl'J1~b1'11il'HlH1''U. 
q q 

m¥h1m1 ti1fl'ffmt~hl~1. (2553). N?tmnnJvtru'l-mii'lfrmiJrJWfN 1uN'il7m'JJm7m'Jruflfi 2 
q q ~ 

• !V 

nr~nvJ~riJ ml lrl m1 WB f)flrPi?orJ WfJ-J. l 'VI (.11 a 'W hl £ 'W (J 1 'IJ1 [1 fl'1 {1' ~) :JJ '111 u ru cVl \91 

b'l'l'U1fll':i'WEJ11Jl[ln'lfl.J fiu~'J[:JJ'lihl :JJ'I1ll'Vl mrrEJ1rrmrfnnU, hlfl ':i fl''11i ':i ':i m 1'11. 

m~1 c) Vlhl i't~EJhl. (2549). wq;r n n JJ t{'llfl 1 w 1 u n n ~u ~ r~ w fJ-J 'lJ a-JrJ iJ?o h fii'JJ 1 '11 nu 
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7 u rru ef ff'lffl IW'lfJJ'lfU ~wet ff'uu m1 -J v 1w a ff'u n no 'lf -JWi fl;O-J 1 mi 1 YlEJ1a 'W'W £ 
"' q • 

ff11n':ituff'Ufl'lff\9l':i:JJ'\11UrucVI\91 :JJ'I11l'Vlmrrm;EJ~ 1mJ, t;EJ~ 1 '1111. 
q 

• !V 

ntym ~EJ;:;:ir~. (2548). N?J'llfJ-J I 1.httnJJ.JtrfNm -Jl]-J 7v 7umJaann nf-Jmo~an:rilv'l.hr~lcttwBem 

'lJ f) -J N iJ J {)I 'JJ I '11 J 1U 'lfU fl ff 2. l 'VI (J 1 a 'W 'W £ 'W (J1 'lJ 1 [1 fl'1 {1' \91) :JJ '111 u ru cVl \91 
"' 

tfl~e:J'li1EJl~EJfli1a flff'\1 ffmU'W U[l;:; iY1'11 fl~1'W '11 ()' nJJ':i;:; tl'W ff'llill'WU ri ~'111~. (2555). N[lfll':i f1mn 
q 

m':il.J':i~tiJ'WN[lfll'J~um~'iJ··m hmm'I111'W'lia~~ 2 U[l;:;fl11:JJ~'W im'1 \9lff ~'Um h~'WEJl'lJl[l 
"' "' "' 

9) "'l ,9 
t'U1tl~t:JJe:J 15 ~mfl:JJ 2555 'il1fl http:/ /dmht.damus.in.th/damus/ 

1 (l./ j} 0 0 Q/ q j,lc::fJ ~ rl ~ d 
~fll'il Ne:J~e:JflEJ~. (2550). 'llfJUU~UtniJfJfJnm?t-Jn?O !UNIVU lJfii'JJ/'!17/U ('W:JJ'Wfl':i~Yl 2). 

"' 

Q.l .::::1 Q,l rl 3)& 9) t:::). .<:::'!, .<:::::!, 'j) & dt ~ 
'liEJ1':i':itu tfllff1EJ'W'W1i. (2553). ~?lfl ~'ilH "e:l'W"!Jrl'W". t'U1mt:JJe:J 12 ff~'111fl:JJ 2554 'il1fl 

http://www.si.mahidol.ac.th /sidoctor/e-pl/articledetail.asp?id =778 
~ Q.l rl 
?l:JJ~1WJ'W. (2553). Risk of Severe in diabetes Hypoglycemia. In type e 2 in Diabetic 

Patients. ':i 1EJ~1'W fll':i l~ EJ!J'J ~fle:J'Ufll'J ffe:J'U'\1 '11 ~ffe:Je:J'W il'~ u ff~~fl11:JJ! fl11:JJ'J'hmru 
q "' u 

1 hl fll'J l.J'J ;:;f)e:J'lJl'li1;'Wt1'lifl'J'J:JJtrl'U1t1'lifl'lff\91{ 'q fltU'W fltu~U'W'VlEJfl'lff\91{ :JJ'\11l'VlEJl()'(J:JJ1'1 ~?I, 

m ~t'Vl'W:JJ'I11'Wm. 
q 

W'li'li1 ih:JJv. (2551). 1.hdrnM-ict'llfJ-JmitlfiJJ;rnnwmvmfinfumJ'lfflmJr~uw-J r~'arvmfwi' 
!J/1 .J' Q.l Q.l j) I lfJ .Q rf' .<::! .<::::'!, .Q, tf 

nNff'llfi?W'llfJ-JN'iho TmtJfJJ-JJON 1mu 7utiJ~mrr mo: mnmn~'!1flflmu. 1YlEJl'W'W'W1i 
q <U <U eJ 

'WEJ1'U1rl rl'lff\91 "Juru cVI\91 fl1':i'WEJ1'U1r~N'1 '11 ru 'ilW1rl~fl':i ill :JJ'I11lYlEJ1()'EJ, fl':i ~t'Vl'W:JJ'I11'W fl':i. 
'U u q q 
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~ ' ~ 

m1:;; '11wnrl1w ~ eJ IOH1' -:j 'lJ eJ -:j ?I rH eJ 1 CJYi 1ll bl'UJ u t1 fl TU fill 1:;; 191 u '11 wnrl1 hi~~ e:J\01. 
q,J 'tl 'U q q 

"" "" T1:JJ71J1J~Wtn1J?jjff11, 14, 298-311. 

'Yllhil'ld'hi CJlJi'l'lu. (2553). 1h:t:irn£Hjj'lJeN T'li:wnnmncrvuiJ~enih.J~itu~vwq~nnJJ 

nn 1.fenvu"lfilu'Uv-JN'ihtm-Jmv Tmmm1m h .JWtn117mmNI'iJffCJ 11-Jni'~'llvuwiu. cu cu 'll q 

e=:::. W 1 I 

lJ'H lTYWlrlCJ'UtlhiU flhi, '1JtlhiUf1hi. 
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Q.J .,:::1 Q,l .<::! 

1'W'VI 2 1'W'Yl 1 
Q.l .-:::! QJ .c! 

1'W'VI 3 1'W'VI 2 

Q,l .<:::! Q,l .<:::!. 

1'W'VI 3 1'W'Yl 1 

Q,l ..::! Q.l .::::! 

1'W'VI 2 1'W'Yl 1 

luii 3 1uYi 2 
QJ J:::i Q,l .c.! 

1'W'VI 3 1'W'Yl 1 

' Q.l d. Q.l .::::1. 

1'W'Yl 2 1'W'Yl 1 

"' d 
1'W'VI 3 

' 

' "' "" 1'W'Yl 2 

Q.l ..:::!. Q,l <:::! 

1'W'VI 3 1'W'Yl 1 

Q,l .:::! Q,.l .d 

1'W'VI 2 1'W'Yl 1 

"' d 
1'W'Yl 3 

"' d 
1'W'VI 3 

' 

' 
"' d 1'W'Yl 2 

' "' d 
1'W'Yl 1 

Q.! ..::! Q.l ..::! 

1'W'VJ 2 1'W'Yl 1 

"' d 1'W'VI 3 

"' d 
1'W'VI 3 

' "' d 
1'W'Yl2 

"' d 
1'W'Yl 1 

Q..l .<::::!. Q,l .:::! 

1'W'Yl 2 1'W'VI 1 

' Q.l .:::::! Q.l .d 

1'W'VI 3 1'W'Yl 2 

' Q,l .<:::! Q.l ..::! 

1'W'VI 3 1'W'Yl 1 

-21.13 

-5.03 

-26.17 

-5.93 

-3.40 

-9.33 

-20.17 

-4.97 

-25.13 

-8.30 

-16.97 

-25.27 

-2.67 

-26.43 

-29.10* 

-1.57 

2.37 

.80 

-9.07 

-6.27 

-15.33 

10.72 

9.55 

9.15 

17.00 

12.73 

18.57 

10.68 

10.72 

10.34 

13.02 

11.14 

12.56 

13.52 

15.67 

12.57 

16.43 

18.73 

12.71 

17.40 

16.17 

14.01 

3.99* 

.17 

3.16* 

2.20 * 

2.65 

.01 

.47 

a Acljustment for multiple comparisons: Bonferroni b Tests ofWithin-Subjects Effects.: Sphericity Assumed 
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"' ihn:::umun~n:JJnerfm 'llu·HJ-J 'lh-Jfi11Jf}:JJUfl:::'lh-J'Yiflflu-Jrf-;wcriJ;Jhh~mu (Friedman Test) 

fll'J!~elfrhnh~'Y11Utnl11'J (49 fl~!!UU) 

WkOa 

Wk4b 

Wk8c 

fll'J!fl~ BU ttn~ 1-:Jflltl!!rl~fll'Je:Je:Jflfh~ -:Jflltl (14 fl~uuu) 
WkOa 

Wk4b 

Wk8c 

WkOa 

Wk8c 

" 
m1 fl 'J'U fl :IJ ihu 'Vi 1 'il1fli111~ 1 ~ ~ m'J 1\911 r~ 

q u 

lh!!~e:J\91~1:1'-:J!!rl~~1!flhlt11 (21 fl~!!h!h!) 
'" 

WkOa 

Wk8c 

*p < 0.001 

a Nrlfll'JlJ'J ~!:iJwiBu11B'I1~m'J 

b 

c 

X SD 

1630 6.76 

17.60 7.33 

41.80 6.15 

4.77 4.30 

4.83 4.21 

7.70 3.81 

17.50 5.05 

18.77 3.59 

20.57 1.30 

3.00 6.22 

3.90 5.86 

19.70 2.71 

df 

2 46.99* 

2 19.45* 

2 20.31 * 

2 50.96* 
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.d 
'lHl tfQij 

1'11crth ~u 11'11lt n~ mn 5310421019 

' "' "' .... 1al 'lHltl tJ 1'U 'W • 
Q Q.J Q " 

:IJ111TVltJ1C1tJt'Y~'lHn'Um'Um 'VI.f1'.2535 

~ 

'tl 'W m1 ff mn • 
I QQ..' Q d Q. Q.l Q d 

1. 'Vl'U t'1' ~W"J:IJ'VIVJJ'W 11'll'lfl1"J fltu~u 'VI'VltJfl'lt'Y~"J :IJ1111'VlmC1vt'Y ~'llm'W mu 'Vl"J . 
QQ.J ~ Q ..::::::. dcv Q Q Q.l Q <V ..::::::. rl 

2. 'Vl'U eJ\91'11 'U 'U m1 1'\Wl'VI eJ1'VltJl'W'VI'U 1i'IJW CVJ~1'Vl tJ1C1tJ :IJ1111'VlmC1 vm'llm'U m 'W 'Vl"J • • • 

I • ' 
0 ' .c:l 0 

fll !I'M 'W 'I !l ij ~ [1' tJ 1 'W 'tl 'tl H l'W 

' 

• 
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