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Abstract 

Prevalence and comparison of risk factors to abnormal visual acuity in early 

elementary school student of Watbuangthonglang school and Srinakarinwirot Pasarnmit 

Demonstration school. 

Kittipong Kongsomboon MD., Board of Pediatric. 

Department of Pediatric, Faculty of Medicine, Srinakarinwirot University. 

Objective: 

Methods: 

Result: 

To estimate the prevalence and study the risk factors of abnormal 

visual acuity among early elementary school students of 

Watbuangthonglang school and Srinakarinwirot Pasarnmit Demonstration 

school. 

Visual acuity was measured in early elementary school student of 

Watbuangthonglang school and Srinakarinwirot Pasarnmit Demonstration 

school by Snellen chart. Asked the parents about risk factors such as 

income per month, education, family history of Opthalmologic disease, 

activity that cause eye strain, GPA of the students. Then used 

Chi - Square test to evaluate these data at p < 0.05. 

Total students were 2,068. They had abnormal visual acuity 24.7%-

24.9%. Their visual acuity = 20/70 and above had a family history of 

abnormal visual acuity. The students whose visual acuity = 20/70 and 

above from Srinakarinwirot Pasarnmit Demonstration school had , 

increase ratio of abnormal visual acuity with age. According to 

family incomes, parents' education, GPA, and activity that caused eye 

strain were not relate to abnormal visual acuity. 

Conclusions: The prevalence of abnormal visual acuity in both schools were the 

same. Abnormal visual acuity was relate to genetic factor. 
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1i113J~1~i1 13J\I<?i fl1U LLfl:"lJ tl"ll fl3J fl f-Ifln11L1£JU"lJ fl\lL~mrn L1tlULL~ fl::flU 1 UL 'YI fl3Jri tlu';)1nlf\l 
'II 

LnU"ll fl3J fl,;)1n L~mrn L1£Ju.ffUtJ1::f:l3J~nl!l-1 ~ flU<ilU 'YIn flu"lJtl\l11\1 L1£JU1~U\l'YI fl\l'VI fl1\1 
'II , 

LLfl:: h\lL1£Ju~~~3J'VI11'Y1tl1~ tl~1ufl1wtn1h~ -;i1U1Ulf\lju 2,068 flU 1~ mnu,jEl3Jfll U 
'II 

A A a..o ct a,..,J' 
L~flU~'l~,;)n1£JU LLfl::1iU11fl3J ~.~. 2542 ~13J"lJU~flU~\lU 

1. L~ fln h\lL1£JU 1 ui\ln~~1'Irnn11tJ1:f:l3J~nl!l-1 n1\1L 'YI~3J'VI1Ufl1 ~fl h\l L1£JWr~U\I'YItl\l'VIfl1\1 , 
LLfl::L~ tln 11\1 L1£JU"1~~3J'VI11'Yl tl1~ tl~1Ufl1U 'YI111 1~~\li\ln~'Ylu1\13J'VI11'Y1 tl1~ £J 

5 



o "Q;'.ci ct tl d 411 ct let tl .d 

2. t11m1'<il1'T;)n1'fl-3Wltl!i11L<ilnUnL'HJU"lfU 1':mJfln1i1<ilflU<ilU'YImm <il-3LL<il"lfU 1':mJf1n1i1 • 
~Id .d ~ 1.1 .d ~Id ~ L .. \'I". ... .. ~.:- L 1" lJ'YI 1 tl-3"lfU 1':mmn1i1lJ'YI 4 'YI-3 2 1'-3L1'tlUL<il,;)1U1UUnL1'tlU'YI-3GfU 2,068 flU <iltl 'VI 

LLIiiL'!:flU~1u~'m~11,;)1n Snellen chart ~1'V11U 11'-3L1£Ju1<ilU-3'Y1fl-3'V1L'!1-31iLijuLLf.Ju 

n1':<il11iLL-n-3~<il~1(:.fU-31u~ fl-3VW1U1L'! LL~11 ~'L~n ~mh-3 6 L3J<il1'1<ilWltl<il1fiL'!:-n1-3 L<il£J 

li~"1f1£J 1 flU ~1mhL<il£Jnm1'LL'r4'1'1ti 1 flU ,bu11'-3L1£JUWl~<il3J'VI1i'YI£J1&r£Jf11Ufl1U'YI1'i 
'II , 

11'~li Snellen chart LiJun~fl-3lvJ~<il~1(:.Ju-31-nim11<ilL"1f'\.l,L~£J1nu 

3. LtITtlUL fitlU-;i1U1U UnL1£JU ~iifl113Jtl<iltl1n~'I'11-3 Wl £J<il11:Vl'l1-3 11'-3 L1£JWtf-3Gffl-3 L<il £In fl 

Lnmsnfl1t1 7 tJ~fl-3~1Ul~~1:~U 20/20 rl1~1Ul~~1ni1'd'fifl 20/30 ;rultliifli1tl<ilthn~ , 
LLL'!:rl1tl<iltl1'n~:-3LLIii 20170 ;rultlnfli1tl<iltl1n~~flu-n1-3i<ilL,;)u'VI~fl~flu-n1-33J1nl~uufin 
lr (VA = visual acuity) 

4. ti-3 LLUU GfflUtl13J 1 ~LLri~t1nfl1'fl-3J-3Gffl-3 L 1-3L1£JU tl13J-n fl3JL'! L~ tl1nULf11'1i;J1U:11fl-3f11flU 
'II 'II'" 

fl11 m1'fin1i111fl-3U<il1-3J11<il1 t11:~Gf1£J<il1tl<iltl1n~luLfI~m1.l1~ n';)n11'3J~liWltl!i11 
" 

l~LLri <ilL 'YI1'l1flU L~U1~Lmn3J£f ~1U'VIU-3~fl 'VI~m~ULn3J£fflfl3JW1L<ilflflu1U1i1'1'3Jm~ 
'II 

i1 13J-31ii fl1U LLL'!:11fl-n fl3JL'!(:.JL'!m1L1£JU11 fl-3 L~nun L1£JULL~ L'!:flul UL 'YI fl3Jri flU,;)1n L 1'-3 L1£JU 
'II 

1. L t11£JUL fi £J UU ,;)')£J~ fl1 <il11';):ii (:.J L'! ~ fl fl113J tl <iltl 1n ~ '1'11-3 Gf1 £J <il11':Wl 1-311'-3 L1t1U 1 <ilU-3 

'YIfl-3'V1 L'!1-3 LLL'!: 11'-3 L1£JUGf1~<il3J'VI1i'YI £J1 &r tlf11Ufl1U 'YI1i11'~ 

2. Ltl1£JU L fi £JU el'<il11 Gf1 UGf1 £J <il1 tl <il t11n ~1 ULL~ L'! :"1i1-3 fl1 £J11 fl-3,x n L1£JU L 1-3 L1£J UGf1~<il , 
3J'VI1i'YI £J1&rtlf11Ufl1U 'YI1i11'~ LLL'!:un L1£JU L 1-3 L1£JU 1 <ilU-3'1'1 fl-3'V1 L'!1-3 

3. Ltl1£JU L fi £JU fl1 £J nU1:~lJfl113J tl<iltl1n ~'YI1-3 Gf1 £J<il1"ll fl-3Un L1£JU L 1-3 L1£JU 1<ilU-3'Y1 fl-3'V1 L'!1-3 , 
LLL'!:UnL1£JUL 1'-3 L1£JUWl~<il3J'VI1i'YI £J1 &r £Jf11Ufl1U 'YI1iL 1'~ 

4. Lm£JU L fi tluif';)') £J~m<ili1';):ii (:.J L'!1ii flfl113J tl<iltl1n~'I'11-3 Gf1 £J<il1<il13J1:~Ufl113J tl<iltl1'n~11 fl-3 

UnL1£JW~utl1':tl3Jfin1i1<il flU~U,;)1nun L1£JU J-3Gffl-3 L 1-3 L1£JU 
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...; 
tJ'YI'YI 4 

.... e' II 
~an1"'lLA"1~W2J£)aJa 

'U 

Ld mt 1-n fl 3J ~~i.i~1 nnT'rr~ ff1 £J~1 L~nun L1£JlI..ffUth:;tl3J~n Bl~ flU~W'll eh'l t 1" L1£JU 
'II 

1~U"'tHl"~~1"LL~:;t1"L1£JUff1~~3J~11Yl£J1~m'l1U~1UYl11t1~ 3J111lJ113Ji13JnlJ-nfl3J~~i.i 
'II 

0- .., .. 
1.1.i'l1fi(;]~PI'l 'lltl';jfl 1.1. 'l(?llN'Vltl~~fl1~ 

~1U'lUf'lU (%) ~1U'lUf'lU(%) 
o .., ... 

1. ~1U'lUUm1tJu 1,215 853 

2. LViPl 

'l!1tJ 647(53.3%) 486(57%) 

~cii~ 568(46.7%) 367(43%) 

.... 
3. tl1~L'UfltJ 8 t14 L~tlU 8 tl5 L~tlU 

4.i'l1tJ(;]1~(?ltl1n~ 

UtltJ (VA< 20/70) 227(18.7%) 102(12.0%) 

~1n (VA =20/70 ~u'hJ) 73(6%) 110(12.9%) 

~1n~111"~lU 1U un L1£JU t 1" L1£JU 1~U-1Yl fl-1~ ~1-1ij~1U 1ULUU 1.5 L ";1"11 fl-1 t 1-1 L1£JU 

ff1~~3J~11Yl £J1~ m11U~1U Yl11h~ L ~1'I"1f1 £J';):;ij~1wmmnn11 L 'V·m~ ill" L~ntteW fll mQ~ £J ... ~ 

"1Ifl-1Um1£JU~"fffl-1 h-1L1£Juln~L~£J-1nU~fl 8 tl 4 L~flUti-1 8 tl 5 L~flU ~113J~~1.hn~Yl1-1 
ff1£J~1ijLtlflfLsnu~~ln~L~£J-1nU~fl 24.7%ti-1 24.9% LL~el~11Li1U"1Ifl"1:;ilJ~113J~~tl'm~ 
Yl1-1 ff1 £JG11~~ flu-n1-13J1m!u un L1£Jl1. t 1-1 L1£JUff1~G13J~11Yl £J1 ~ £J1'I1U~1Yl11t 1~~:;ij,hu 1U 

mnn11un L1m.~ t 1-1 L1£JU1~U"Yl ~-1~ ~1-1 

j;\1~1.:JvI 2 LL~j;\.:J~~lPltJ A'J1~ illPn..l~n ~'VI1.:J~1t11P11~~Vlth.:J t~.:J L~tI'U,y IPlfi.:J'VI'el.:JVI~1.:J LL~~ t~.:I L~tI'U 

~1fij;\3JVl1~'VIt11itlfll~'Ufl~'U'VI~~t~(ijJ 

1::1Pi''lJf'l'l1~~(?llhn~ ~1U'lUUn~tJU~~~1tJ(;]1~(?ltl1n~(f'lu) 

1.1.~1fi(;]~PI'l 
.., .. 

P value 1.1.'l(?l'lJ~'Vltl~~fl1~ 

- UtltJ (VA<20/70) 102 227 P < 0.005 

- ~1n (VA =20/70 ~u1t1) 110 73 
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'I1nIil111.J'VnJ11,xn~m.tt1.JL1£Ju,Gn~IiI1JVI11't1£J1i£J~1u,Tl1u,'t111t1~ijTl113J~1iI1.hn~ 

't11.J I.n £J1iI1f1 tlu,"1l1.J1J1n 1 U,el1il11 ~1U, ~1J1 nn11,xn L1£JU, t 1.J L1£JWlIiIU.J't1 tl.J'VI ~1.J tl £i1.Jij,x£J . ... 
t1'1TlnJ ., 

011Tl.:J~ 3 L m!l1JL Vi!l1Jif.,..r!l~ Fl1~~1.,::il eJ~ ~'fl FI'l1JJ il ~t1'in ~'VI1.:J'&!I1!1011'i::VI11.:J L'i.:J Ll!l'U1~ij.:J 
'VI'fl.:JVI~1.:J LL~:: L 'i.:J Ll!lU'&!I1H01JJVl11'V1!11.a!l flflUFl1U'VI'i1L 'i~ 

il,,4'tJ 1.1.~1fi(;13.JI'l'J 
., .. 

1.1. 'J~'lJ..:J'VI'fl..:J,"~1..:J Pvalue 

~1U'JU~U(%) ~1U'JU~U(%) 
... 

1. ~~n11L1tJU P<0.005 . 
35(4.1%) 329(27%) -1'11 

d 
818(95.9%) 886(73%) -~ 

2. 11tJl~(;\'flLt)'flU~'fl..:Ju~1-m1~1 P<0.005 

- ~'hn~1 30,000 'lJ1'V1 86(13.7%) 940(94.5%) 

- 30,000 'lJ1'V1~U'bJ 541(86.3%) 55(5.5%) 

3. n11~n1!n~'fl..:JUI?11-3.J111?11 P<0.005 

- j;j1n~1mCYCY1(;11 60(9.7%) 917(91.6%) 

- iliCYCY11'11~ultl 558(90.3%) 84(8.4%) 

4. ~1tJ(;11~l?1tl1n~tuL~1-'flCY1~ P<0.005 

- ill.l1~~ 452(72.9%) 424(44.2%) 

1 'dtl .... - 3.J3.J 1::'J(;1 . 168(27.1%) 536(55.8%) 

5.n"m13.Jt-if~1tJ(;11tJUfi113.J1?11 P=0.255 

- 2 -I'J L3.J..:JuI'fltJUgj..:J3.J1 449(71.7%) 690(68.9%) 

- 3.J1nn~1 2 i'JL3.J..:JuI'fltJU 177(28.3%) 312(31.1%) 

l~~tlL~tlWiltl"ijIil1-m11i11 m1~nH1"l1tl"ijIil1-1J111i11LL~:::th:::~m1ijt1'1£J1iI1~1iI1hn~1u,LTl1-tl 

qJ1~ ~1u,1:::£J:::L1~1~ml';)n111J~tl"lit1'1£J1iI11Wlh"1u,1i-:i11J1iI1hiijTl111JLLliln~1"flU, tlil£JLL~~::: 
u';)i £JijTl111J LLliln~1"flu,~"d' 
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l.h::l~ n11iiwnll ~~lhn~'Yl1\1 ~1 £J~11 uVlli Lf>11El nJ1~,;)::vnJ1 UL~n"n L1£JU t 1\1 L1£JU~1~~ 'IJ ., 

lIln1'Y1 £J1 ~ £J~1Uf>11U 'Y111t 1~1I1nn-h"n L1£JU t 1\1 L1£JU1~U\l'Y1 El\lVlfl1\1 

(PI1'51..:Jv1 4 LL?t UI..:Jtr~~tlv1 Lfitl'Ji'fl..:JntJ fl'J1U ~ Ulthm ~'VI1..:J?t1t1 Ul1'i::'VIi1..:J 1 'i..:J L~tI'IJ-r Ulij..:J'VI'fl..:J'VI~1..:J 
LL ~:: 1 'i..:J L~tI'IJ?t1 fi (PI U'VI11'V1!.11 ~ tI flI~'IJ fl ~'IJ 'VI 'i11 'i1PlJ 

1.1.t'l1fi(;1~f'l'l 
~ .. 

1.1. 'l~tJ~'VItl~l-lfi1~ 

ih4'u 
0 0 

1i11U'lUflU 1i11U'lUflU 

t'l1U(;11 t'l1U(;11 t'l1U(;11 t'l1U(;11 

111n~ ll~111n~ P value 111n~ ll~111n~ P value 

1. tJfln11L1UU P=0.27 P=0.92 

0 

23 - (;11 12 249 80 

"" 618 200 666 220 -~ 

2. 11dl~j;jtlL~tlUlItl~n~1-~11~1 P=0.28 P=0.95 

- (;chn~1 30,000 tJ1'V1 60 26 709 231 

- 30,000 1J1'V1~u'l11 411 130 42 13 

3. n11~nl!t1l1tl.:Jij~1-~11~1 P=0.075 P=0.65 

-1Ji1n~1mt1!t1!1(;11 39 21 694 223 

- mt1!t1!1(;11~u'ltJ 427 , 131 61 23 

4. ~1U(;11ll~111n~tULfl1tlt1!1~ P=0.005 P=0.42 

- il111::~ 327 125 315 109 

'l""11 -- ~~ 1::'l(;1 141 27 412 124 

5.nl;jn11~H'~1U(;1'Jt)Ufi11~~1 P=0.81 P=0.19 

- 2 i'lt~.:Jj;j'Elt)Uf'l.:J~1 341 108 510 180 

- mnn~1 2 i'lt~.:Jj;jtlt)u 132 45 244 68 

6.tl1U • P=0.35 P<0.005 

6-7.9U 231 70 288 169 

8 - 9.9 U 294 114 432 93 

10-12U 66 26 144 25 

,;)1n~111\1Vnrh L~n"n L1£JU 11\1 L1£JU~1~~ 1IV111'Y1 £J1~ ml1Uf>11U 'Y11111~~iiwnll~~ 
Ihn~'Y11\1 ~1 £Jm3Jn';)::ii1.h::-Ni ~1 £J~1 ~~thn ~1 U VI~ Lf>11ElnJ1~ LL~::L~n"n L1£JU t 1\1 L1£JU 1 ~U\I 

'IJ ., 
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'Yleh'l'VIt'll~ijfl1111~~thn~'Yl1~i.l1£JmLL~n~1~nu.~111en£Ja£h~ihr£J&h~ru'Yl1~i.l(i~ "1u.iJ~i£J , ... 
~u. ') i,3.iijfl1111 LL~n~l~nu.a cll~ij,rmtl~qJ 

...." ::, tJ Pi 0-
UnL~tlU'lIU ~::cnJ m:nl?1t:lUI?1U 

if9r.ltl ~1U,)UI'lU 

t'l1tl1?11 t'l1tlI?11ij~ t'l1tlI?11~~ 

tJm~ tJm~i.(t:ltl P value tJ~n~"J1n Pvalue 

1. ~i'ln1~~tlU P=0.20 P=0.20 

- ~1 272 68 24 
." 

1284 261 159 -~ 

2. ~1tl'l~vit:lL~t:lUlIt:l.:lij~1-3-J1~~1 P<0.005 P<0.005 

- ~1n~1 30,000 'IJ1V1 769 194 63 

- 30,000 'IJ1V1~U'ltJ 453 69 74 

3. n1~Pin~111t:l.:lij~1-3-J1~~1 P<0.005 P<0.005 

- ~1n~1mC1JCkI11?11 733 183 90 

- mC1JCl!1(;11~u'ltJ 488 81 435 

4. t'l1tl(;11~~tJm~1uLI'l1t:lCl!1~ P=0.62 P<0.005 

- ijtJ~::~ . 642 129 105 

'l ''''u -- 3-J3-J ~::')(;1 553 120 31 

5.ii9n~~3-J1.jft'l1tl(;11t)Ufi~~3-J~1 P=0.07 P=0.40 

- 2 -Dr;) t3-J,:jvit:lt)U~~3-J1 851 198 90 

- 3-J1nntJ1 2 -Dr;)t~vit:lt)u 376 65 48 

6.t:l1!J (U) P<0.005 P=0.70 

6-7.9 519 179 60 

8-9.9 726 114 93 

10 - 12 210 23 28 

'ill n ~Tn-'l Ld a LL£J n fl1111 ~~ lhn ~ 'Yll-'1 i.ll £J m ~1111::<il 'lJ fl11111U.LL 1-'1 'Vi 'lJ11 L~ n,r n L1£J u. ~ , 
ijfl1111~~lhn~'Yll-'1i.ll£J~1~~aW1jl-'1mn VA = 20/70 ,]u.i,tl 'il::ijtl1::~i.ll£J~1~~tl1n~1u. 
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1. 1.fl1fit113.Ji'I'l 
.., .. 

U.'l~1J\lVl'f)\I~tn.:J 

11,,4'£1 PlU{(~TI.!'lUPlU / ~1U'lUPlU'lU'll'l\l'f)1!J)x1 DO} PlU{(~1U'lUPlU / ~1U'lUPlU'lU'll'l\l'f)1!J)x1 DO} 

tl1!J (tJ) fl1£1m fl1tJt111elmJm~ fl1 £I t111 fl1tJt111el~t1m~ 

t1m~ UtltJ 3.J1n t1m~ 
., 
Utl£l 3.J1n 

6-7.9 231(76.7%) 43 (14.3%) 27 (9%) 288 (63%) 136 (29.8%) 33 (7.2%) 

8 - 9.9 294(72%) 49 (12%) 65 (16%) 432 (82.3%) 65 (12.4%) 28 (5.3%) 

10 -12 66(71.7%) 9 (9.8%) 17 (18.5%) 144 (85.2%) 14 (8.3%) 11 (6.5%) 

P value 0.8 0.027 < 0.005 0.17 

,nnIilTn-Jbdfl~,;)1'Hll,1,;)1nfl1~"lJfl,l\tnb1~u,'V-llJ';h "n~~u,17-Jb1~U,ff1~IiI3J'V\11Ylm~~ 
~ 

fl1U,~~U, Yl711 d~~ij~113J ~liIlhn~Yl1-Jtl1 ~m~ flU,-n1-J 3J1nij eJlild1~1U,~113J~liIthn~Yl1" tl1 ~1iI1 
b~3J;1U,bdflfl1~3J1n;1u, ~1u,"nb1~u,1d-J~~WrIilU-JYlfl-J'VIfl1-J~ij~113J~liIlhn~Yl1-Jff1~1iI1~aU 

~ 

-n1-J'Il'fl [J,;)::ij eJlild1 ~1U,~113J ~ IiIlhn~Yl1-J tl1 ~m filii fI-J bd fl fl1 ~ 3J1n;1u,fl ci1-J ij"Wn~ nJYl1-J tlii~ 
~ u 
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~ 
tJ'Yl'Yl 5 

~~ihn'i Dihh1t1 UGi~~DL~"DtL"~ 
'I 

"\I LilU~11:IJaj\l'VI:IJ1 fJ ?f:IJ:lJGlqj1" LLa::~finTl"~nH1A"~1'1 
~ ~ ... 

L ~ fJ~11'Hlfl113J"1fn LL~::Lmllu L fi lluihn) ll~ij ~~~ fJfl113J ~~1.hn~'Yn\l,n 1l~11 \U~nun , 
L111tl..fftl.lh::fl3J~m~n~ fJtl.~WlJ fJ\l11\1L111tl.1~U\l'YI fJ\I'Vl ~1\1 LL~:: 11\1 L111tl.tni~3J'Vll1'Y1mtr m'l1tl.fl 

1tl.'YI11h~ 

i1';)ill~1tl.Lf'l11t~1tl.::"lJfJ\lfl1fJUfl11 m1~n1tl"lJfJ\liim-3J11~1 l.hditnll~l~~ .. 
1.hn~1tl.Lfl1fJrul~ fhn113J~1,ytnllm1~LLfi ~ 1 'YI1't1f'1U L~tl.1~1mn3Jff e:iltl.'VlU\l~fJ 'VI1fJ 

u ~ 

L~ tl.Ln3J tffl fJ 3J~1 L ~ fJfti l,;)::ij ~~~ fJfl113J~~lhn ~'YI1\1 ~1 1l~11 tl.L~nUm111Wfftl.lh::fl3J~m~n 

l.h::"1fln1~'Yhm1~n1tl1~LLfi L~nun L111tl..fftl.1..h::fl3J~n1tl~ fJtl.~tl.'YImltl."lJ fJ\l11\1 , 
L111tl.1~U\I'YI fJ\I'Vl ~1\1 LL~:: 11\1 L111tl.~li~3J'Vll1'Y1 mtrllf'l1tl.fl1tl. 'YI1111~ -;iltl.1tl.lf\l~tl. 2,068 fltl. 

Lnu-nfJ3J~ltl.L~fJtl.VHlf'l~mlltl. LL~::itl.11fl3J ~.f'I. 2542 
~ 

1. L~ fJn 11\1 L111tl.l tl.i\ln~~lUnm11h::fl3J~n1tl n1\1 L 'YI~3J'Vlltl.fl1 ~ fJ 11\1 L111tl.1~U\I'YI fJ\I'Vl ~1\1 , 
LL~::L~ fJn 11\1 L111tl.tn i~ 3J'Vll1'Y1 m tr llf'l1tl.fl1tl. 'YI1111~~\I i\ln ~ 'YIU1\13J'Vll1 'YI 111 tr II 

2. 'Yhm1~11';)n1fJ\I tn 1l~1 L ~nun L~lltl. .fftl.1.h::fl3J~n 1tl~ fJtl.~ tl. 'YJnfltl. i\l LL~.fftl.lh::fl3J ~n1tl 
tJ~ 1 ii\l.fftl.lh::fl3J~n1tltJ~ 4 If\l 2 h\lL111tl.1~-;iltl.1tl. Um111tl.lf\l ~tl. 2,068 fltl. 1~ II 1 i 
LL~~::fltl.e:ilwK1L~"lJ,;)ln Snellen chart liL~nfltl.~l\1,;)lnmJtl.ihmtltl.1::11:: 6 L3J~11~ 

~1 ll~lfi~::-nl\1 1~ II 1 ,y~-rl1 II 1 fltl. Ehtl.~i11~ lln3J11LL ~'Y1 rffltl.L~ 111ntl. 1 fltl. 
~ , 

3. LmllU L fi llu-;iltl.1tl. Um~lltl. ~ijfl113J ~~lhn~'YI1\1 ~1 1l~11::'Vl':il\1 11\1 L111tl.lf\l~fJ\I 1~ llii fJ 
Lnrn~fJl11 ; tJ~fJ\lehtl.1~~;::~u 20/20 tilEhtl.l~~ln-hd~fJ 20/30 :fltl.ltJiifJ';h~~1.hn~ , 
LL~::til~~tJ1n~i\l LL~ 20/70 :fltl.ltJii fJ".h~~tJ1n~f1 fJtl.-nl\1i~ L ';)tl. 'Vl1fJf1 fJtl.-nl\13J1n 1 iUtl. ti n 

11' (VA = visual acuity) 

4. ff\l LLUU~fJUm3J 1 iLLr1~tJnfl1fJ\llf\l~fJ\I h\l L111tl. m3J-n fJ 3J~ L~ 111nu Lf'l11t~1tl.::"lJ fJ\lfl1fJU 
~ ~ .. 

fl11 m1~n1tl"lJfJ\lii~1-3Jl1~1 tJ1di~111~1~~tJ1n~1tl.Lfl1mYl~ fhn113J~1,y~1£Jm 
l~LLfi ~ 1'Y11't1f'1U L~tl.1~1mn3Jtf e:iltl.'VlU\l~fJ 'Vl1m~tl.Ln3JtfflfJ3J~1L~fJfltl.1Uli113J~1~ 

~ 

-t113J\I~ fJ1tl. LL~::"lJfJ-n fJ 3J ~ ~~m1L111tl."lJ fJ\I L~nUm111tl.LL~ ~::fltl.l tl.L 'YI fJ3Jr1 fJtl.\I1n 11\1 L~£m 
'iI 

~\I~fJ\I LL~1'Vlli1\1~ 1l~ijfl113Ji3J~tl.fnUfl113J ~~tJ1n~'YI1\1 tn llm"lJ fJ\I,:rm~rm 1~ II 1,y Chi 
d A I et Q..o 0 Q..o AA 

square test 'Yl P< 0.05 fI fJ113JUll~lflt1!'Yll\1~fI~ 
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5 'il11 Li1'U.~1'u, 1'U. un L1£J'U. ~ ijf1113J ~ 'ill.hn ~'I'nHn £J 'il1"lJ f.h'l~" GUh'l1 1" L1£J'U. i.3-i ijf1113J 

LL'iln(~h...1nu LLIii 5 'il11 Li1 'U.1:~U"lJ El...1 f1113J ~ 'il1.hn ~ '1'11...1 tn £J 'il1 ij f1113J LL'iln 1ii1...1 n'U. 1 'il £J';):~U 

f1113J~'ilU1n~'Yl1...1~1 £J'il1~~ Elwn1"i'il L ,;)'U. (VA = 20170 :fl'U. i.U)l 'U.n ~3JUm1£J'U. h...1 L1£J'U.tnli'il 
1 

3J'j.n1'Yl £J1 i £J1'I1'U.f11'U. '1'1 11hcnJ m nni1 Gf1'U.if';)~ £J'Yl1...1 L 1'11M~1'U.:"lJ El...1 f11ElUf111 n11~n M1 .. 
"lJ El...1U'il1-1I11'il1 ~ fln11L1£J'U. LLfl:n';) n113J~1"1i~ £J 'il1 i.3-i ijf1113J i3J~'U.fnu f1113J ~ 'ilU1n~'Yl1...1 
tn£J'il1 

f1113J ~ 'ilU1n ~'Yl1...1 ~1 £J 'il1~i'il L ';)'U.1 'U.L~ nun L1£J'U. .ff'U.U1:tl3J ~n M1 'il El 'U.~'U."lJ El...1 un L1£J'U. 

J...1~El...1 1 1...1 L1£J'U. Uijf1113Ji3J~'U.fnuif';)~ £J'Yl1...1~'U.lin113J ~...1~ 'U.n11fl'ilf1113J"lI'n"lJ El...1f1113J~'il 
1 1 

.1 ... "..I dOl.... l'11..f 
lJ1n 'il '1'11" tn £J 'il1'U.1,;):El £J'Yln11f'1n M1 '1'11...1 'il1 'U. ~'U.lin113J 'VImn"lJ'U. 

~ 1 

, ,..,. 
~1'U.f1113J113J3JEl"lJ El...1 

un L1£J'U. 11...1 L1£JW1'ilU...1'Yl El...1'V1 fl1...1,;):it' El £Jni1Un L1£J'U. 1 1...1 L1£J'U.~1li'il3J'VI11'Yl £J1 i £Jf'l1'U.f11'U. '1'111 

hcnJ El1,;) LU'U.L ~11:um1£J'U. i.3-i~El ml'U.Lf1 mlun11'il11,;)1'il~1 £J'il1 ~1l1~~ El...1 'il11,;) tn £J'il1~ ij 
1 

.::I I ~ d 1),.1 I Q,.of ~ CLoI .d 

L~£J...11Un1'U. LLfl:f1113J~11...1"lJ El...1'V1 El...1'1'1 El1,;),;):'U.El £Jn11 'il...1'U. 'U.~fln11'ild1,;)~1 £J'il1"lJ El...1'U.m 1£J'U. 

11...1 L1£J'U.1 'ilU...1'Yl ~...1'V1 fl1...1~...1 El1,;),;):'~Uf1113J~'ilU1n~"lJ El...1 ~1 £J'il13J1nni1f1113JLU'U.';)1...1 i.u1n...1 

L~ nun L1£J'U. 1 1...1 L1£J'U.~1li'ilmn1'Yl £J1 i £Jf'l1'U.f11'U. '1'1111 1cnJ ijuddif1113J ~'ilUdn~'Yl1...1 

tn £J'il11 'U.Lf11Elqj1~mnni1Um1£J'U. 11...1 L1£JU 1'ilU...1'Yl El...1'V1 fl1...1 J...1UEl1';) LU'U.L ~11:f1113J'h3J~ El 

LLfl:f1113J L -n1 h 1 'U.n11n1ElmLUU~ElUm 3J"lJ El...1 ~un f11El...1Un L1£J'U. 1 1...1 L1£J'U.~1li'il3J'VI11'Yl £J1 i £J1'I1 
~ 

... ""1 old f I Q..o.d .d d .. I ~.f do Q..oo A ft I A d 
'U.f11'U. '1'111 1cnJ 3Jmnn11 LLfl:~U11'U.m 1£JU 'Yl3JlJ1:1'ilU';):3J1:'ilUf1113J ~'illJ1n 'il'Yl1...1 ~1 £J'il1'Yl 

i'ilL,;)'U.~El Visual acuity = 20170 :Dui.u Lil'U.f1113J~'ilU1n~~~1ni1 20170 i.3-iijf1113J 

i3J~'U.fnuU1di~...1n~11 El1,;)LU'U.L ~11:f1113J ~'ilU1n~ L~nit'El £Jdij~1 LLU1~'U.L~ m-n El...1~ El'U. 

-n1...1mm "li'U. f1113Ji13J~El1 'U.n11'il11,;)"lJ El...1L~n Elun1rn~1"1i1'il ~~'Yi1n1d'ild1,;)~1 £J'il1 LLfl: 
q ~ 

~1l1~~ El\l'il11,;) ~\li.~n~11 LL~1-n1...1~U ~fln11'il11,;)~\1 ElElnm~'ilU1n~i.~L~nit'El £JJ...16)~L~n 
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EI1';)';)::ii tn £JIil1~thn~ iii.~ ~\I,t 'U.L~nin L1tJ'U. t 1\1 L1tJ'U.tn ~~ ~'Vl1i'Yl til i tJ ft1'U.fl'i'U. 'Yl1il 1~~\I 
'\.i1';)::iifl11~~~lhn~'Yl1\1 ~1 tJ~11 'U.er~11a-1'U. ~:IJ1nni1Un L1tJ'U. t 1\1 L1tJ'U.1~U\l'Yl fl\l'VI ~1\1 

1 'U.L1fl\l"lJ fl\l fl1 tJ,t 'U.L~ nin L1tJ'U. t 1\1 L1tJ'U.1~U\I'Yl fl\l'VI ~1\1~ii fl11~ ~~J1n~'Yl1\1tn tJ~1 
~ 

fi fl'U. -n1\1Ufl tJ';)::ii-,j1'U.1 'U. Ufl tJ ~\I Lrl fl fl1 tJ ~1n~'U. LL~ in L1tJ'U.1 1\1 L1tJ'U.tn~~~'VI1i'Yl tJ1 i m11'U.fl 
~ .. "1 ..I .. ... I .. ,.... .. • .f d .f 

1'U. 'Yl11 1~'Yl ~ fl11 ~ ~~ lJ1n~'Yl1\1 ~1 tJ ~1 fl fl 'U."lJ 1\1 ~1 n,;)::~lJ ~,;)1'U.1'U.~1 n"lJ'U.L~ fl fl1 tJ ~1n"lJ'U. • 
fl1,;) LU'U. i.iJi.~i1 fl11~ ~~iJ1n~'Yl1\1 ~1 tJ ~1~ ~ fl'U. -n1\1 Ufl tJ,t 'U.fl1,;) L n~,;)1n fl11 ~ ~~~ ~1 ~"lJ fl\l m1 

... '" i." '" ~ t ~ ..... ~.I <S tI.d 
~11,;)1~'VI1flfl11~ ~11~~fl"lJfl\lL~n ~mu~1::L~n'U.m1tJ'U."ll''U.lJ1::t1~ftm!l-1 'Yl 1 lJ1\1fl'U.fl1,;) 

';)::rT\leh'U.~1 L~"lJi.1j fl fln'YlnGl1~\I LLiJ~~~i1 L~n eh'U. i.~i.~L ~11::~ fl\l L ~'U. i.~i~ Lrl fl~11,;) 1 'U.n~3J • • 
~ ..I.. .f ~ , ... i. .... 1.... ,,,, .. .f <S ... ".1" 1 

L~n'Yl~fl1 tJ~1n"lJ'U.L~n fl1'U.~1 L~"lJ ~ LL~:: 'VIfl11~11~~ fl~"lJ'U.,;)\l1~fl11~~~lJ:m~'Yl1\1tn tJ~1 'U. • 
n~~ifi~ttfl tJ~\I • 

a-1'U. un L1tJ'U.1 1\1 L1tJ'U.~1~~ ~'VI1i'Yl til i tJft1'U.fl'i'U. 'Yl1it 1~~~11,;)~lJfl11~ ~~iJ1n~ 
..I,.... i. .....f ~ :'1 d .f .. • I .. 

'Yl1\1 ~1 tJ~1'Ylfl fl'U."lJ1\1:1J1n ~~1n"lJ'U.m~ fl1 tJ'U. 'U.fl1,;),;)::LlJ'U.L ~11::L~fl fl1 tJ~1n"lJ'U.fl11~~~lJ1n~ • • 
'Yl1\1tn tJ ~1~ii L ~ tJ\I L~nUfl tJ,t 'U. i.~LU'U.~1 n:fl'U. ~\I LL~im1tJ'U. 'Yln fl'U.';)::iin11~11';)n1fl\l ~"lJ1l1~ • • 

:'1.1· tl.d ".1" 1 .... !4'Ii. .... ~ '1 LL~::tntJ~1LlJ'U.lJ1::,;)1'Yln 6Jf\l~11,;)~lJfl11~~~lJ1n~LL~:: 'VIm1LLn L"lJ ~~\lLL~ 'U.1::tJ::LL1n • 
fl11~~~ iJ1n ~'Yl1\1 tn Wil1U 1';)::~~ ~\I LL~ n ilJ i.~ LU'U.L"11'U.,t 'U. J\lUfl1';) LU'U.L ~11::fl11 ~ ~~iJ1n~ 
..I,.... .J'... .. ... .. 1 <s.J' ~ i.' .... 
'Ylfl fl'U."lJ1\1:1J1 n'U.~n ~ tn L'VI ~ ~1,;)1 nn11~~'U.1i 'U.n11ftn 12l-1'U. ~lJ ~1 tJ m ~'U. ~ 66.5%"lJ fl\lfl11 ~ • • 
~~iJ1n~'Yl1\1~1tJm~~lJ1'U.Lfl1flru1~ fl11~~~iJ1n~d'fl1';)i.~~1~11mLfil"lJ1inilJ~1iitntJ~1 .. 
~iJ1n~(VA = 20/20) 'VI1fl1~iifl11~~~iJ1n~~ufl tJ~\li.~ 'VI1flfl1,;),;)::LU'U.,;)1ni~m1LLn'''lJi.~ 
i.~1lJfl11~·h~ii fl,;)1mH'lJ1n12l-1 L"11'U. im1tJ'U. ~iiiJru'VI1'Yl1\1~1 [J~13Tn';):: i.~"ll'fllJ 1a-LL1'U. ~\I 

~ .. 
ih 1 ~ ~1 tJ~1 ~~iJ1n~~1n~'U.L 'VIii fl'U.nlJi.~i.~1lJm1LLril"lJ fl ~1\1 i.1ii~1~m1~11';)n1fl\l ~1 tJm 
.J' ... .... d ",.J'.. i. .... .d 
'U.U1';)::"111tJiJfl\ln'U.1l11::LL'Yl1n6Jffl'U.fl'U.6) L"11'U. ~1L'VI~ 'VI1fltntJ~1"lJLn[J';) (Amblyopia) ~ 6Jf\l 

m1~nM1ifi~i.~~11,;)'VI11l11::LL'Yl1ni'fl'U.~\ln~11 

ff1'V11~ ~ ~ m1L1tJ'U.Lu~ tJ"lJ fl\lJ\I ~fl\l t 1\1 L1tJ'U. ~ LL~n~1\1n'U.,t'U. i.~i.~LU'U.~~,;)1nfl11 ~ 
~~lhn ~'Yl1\1tn [J~1 LL~U1,;)::LU'U.~ ~,;)1 n'VI ~1 tJiJ';)~ tJi.~LLfi Lft112l-~1'U.::"lJ fl\lfl1fllJfl11 m1 ... 

, .... 

LL'VI \I ~ 1 tI 

fl11~~~iJ1n~'Yl1\1~1 tJ~1iiiJ';)~ tJ~ L~ tJ1-nfl\l'VI ~1 tJ fl ~1\1 m1~n12l-1flf\ld'LU'U.m1~n12l-1 
iJ';)~ tJ1l1 tJ'U.flm ~tJ\lL~nUfl m 'Yh,t'U. rT\liiiJ';)~tJIl1 til 'U.~dl~,;)1n~1L~mfl\lsR\li.~LLri fl11~~~ 
iJ1n~LL~ihL ii,~ m1fl~fl~rifl'U.ri1'V1'U.~ m1i.~1lJ fllJ1iL 'VI~~n1::'YllJn1::L fifl'U.~ fl~1tJ~1 m1 

~ ~ 
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... .¥.J.J ....... 1'" 1:'1 ...... 1(..11'" 
~~L"lfEl'Y1Lm.l1"lJeh'lnUn11 "lf~1£J~1 LL~::1l11::'Yl~ 1l"lf'l.nm1 LlJ'\.t~'\.t m11Lfl11::'VIL~E1 'VIYl11U , 
if,;),)£J L~£J\I~ E1fl113J~~1.hn~'Yl1\1~1 £J~1~ E1\1ijm1fl1Ufl3Jif';)~ £J~1\1 6) L 'VI ~1'd'~1 £I , 

'\.tEln,;)1niffl113J113J!iEl1 '\.tm11~~1£J~1~1 £I Snellen chart l'\.tL~nuri L~£Jwff'\.tl.h::tl3J 
~nH1~ E1'\.t~'\.tEl1';)';)::ijUEI £I 1~ mu ~1::E1 ci1\1 fl\ll '\.tL~n"m~£J'\.t.ff'\.tth::fl3J~m.f1tJ~ 1 LLfl::~1l1~ 
~E1\11~~1£J~1113J~\lmJn1rn1'\.tm11~~1£Jm"lJEI\l11\1L~£J'\.t~\I~E1\1~ijfl113JLL~n~1\1n'\.t fl113J , 
113J!i Ell '\.tm1~ E1U LLUU~E1Um3J"lJ E1\1 trtJ nfl1E1\1~ LL~n 'il1\1n'\.t ~\I L 'VI ~1d'L1J'\.t~1 LLtJ1~b~ru~.yh 

~ ~ 

lim11Lfl11::,.f"llEl3J~Ln~fl113J~~~~1~~'\.ti,~ fl11ijm1fl1ufl3Jliijm~1\i1'\.tL~£J1n'\.t 1::iu 
~ , ~ 

fl113J~~tJ1n~'Yl1\1~ £Jm~~ E1'\.t"ll1\1UEI £J';)::tt1 L ~E1ii E13J1nn':hif 

.:t ~ ~ .d 
fl11~nH1L~3JL~3JLLUU Case-control study L1E1\1"lJEI\lm1~11';)n1E1\1~1l1WLL~::~£J~1 , 

1 '\.tL~ nun L~£J'\.t 'Ylnfl'\.tL1J'\.ttJ1::,h'YlntJ':hijtl1Wlh £J~~ E1u"Gim1rn"lJ E1\1if ru'VI1 ~"lJ1l1~ LL~::~1 £J~1 , , , ~ , 
1'\.tL~n"m~£J'\.ti,~';)1\16) 1~mU~1::L~E1\1"lJEI\lmL'VI~LL~::~1£J~1;]Ln£J,;) (Amblyopia) Lv1El 

ihv\'\.t~ L1J'\.t '\.t 1£JU1 £J"lJ E1\1'V\tb £J\l1'\.t~11i'11rn~"lJ~fu ~~"lfElU 1~ £I L U'\.t 1 itJliu"Gi';)1\13J1n~'\.t LL~:: 
fl11~11,;) L ~3J L~3J~ EI i,tJl1fl113J~~tJ1n~'Yl1\1~1 £J~1i\ln~11 i,~LLfi11fll~u1\1 'VI1n'Yl11U"lfit~ 
"lJ E1\1fl113J ~~tJ1n~jhi1';)::~nH1~ EI i,tJl1'rh i,3J 11\1 L~£J'\.t ~\I ~E1\1~"ij1::iufl113J ~~tJ1n~'Yl1" 
~ £J~1~LL~n~1"n'\.t LL~::fl113J~~tJ1n~,x'\.t~m1f1 LLni."lJi,~mnuEI £I L ~ £I" l~ tJ1"m1LLm"lJ,x'\.t 

~ E1\1 i,~fufl113J113J!i E1,;)1n trih £J~1 £I 
~ 

E11';)';)::ijm1~nH1fl113J i3J~'\.t1f1::W:h"fl113J ~~tJ1n~'Yl1"~ £J~1nuif';)~ £J~1" 6)1 wlh" 

E11~~'\.t 6) L"lf'\.t L~n"m~rJ'\.t.ff'\.t3T1i'mJ~nH1 'VI1E1"n~mY11::iu3J'V\11'Yl£J1t £I 'VI1E11£J~1 'VI qJ 

L yjEl Lm£JU L.yj £Ju'h LL~n'il1",;)1n L~n"n L1£J'\.t .ff'\.ttJ1::fl3J~mY1 ~ E1'\.t~ '\.tEl ci1" i,1 
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0' 

fl CU~ bb VfVI!J f3f1 ft ~ 'i 

:JJ VI 11 VI !J1~!J f3f~tifl ~u VI 'i1L'i OOJ 

, . 
.odiI Cit. r r Q .... q~ Cit. 

b'W'fl.:J'"l1n1l1~'J"ll1fla,J1n'J"llPl1~(?J~ ~ru:::bb'V,/,VltlPl1~(?J~ a,J'VI1'J'Vlm~~M'W~~'W'Vl1'J 

L~oo.J 't~vhm~~1~'J'"l~'J1a,J"llnbb~:::bmtl'lJb.yjmJth4't1~ijc.J~(;]'fl~'J1a,J~(PItlm~'Vl1.:J~1t1(?J11'Wb~mrnL1t1'W , ., 
i'Wtl~:::C1a,J~m~1(?J'fl'W~'W"lI'fl.:JLNL1t1'Wl'(PIU.:J'Vl'fl.:J'VI~1.:Jbb~:::L~.:Jb1t1'W~1fil?la,J'VI1~'Vlm~t1P11'W~1'W'Vl1~L11ij,j 

~.:J11"l~'fl1"l'J1aJi'Ja,Ji4'fl'"l1n'Vh'W1'Wm~m'flmbUU~'flUma,J(;]'fl'ttl~ L(PItlb~'flnb~t1.:Jpj1JP1'i11J&~fl? 
, 

'" '" tJ I.ItJ tt:::I '" .... cr dI 1) "lI1'Y'Ib'"l1b 'W~ nl"l~'fl.:J"lI'fl.:J .................................................. bnm"ll'fl.:JnUb(PInFl'fl .............. . 

'" t:t L 11"" I CV 4 4 ~ 1 I a .... I IV 
mb(PIn a,J (PI'fl~nUU(PI1'V1~'fla,J1~(PI1 'J'W 'VIqjb(PIn'fl1P1t1'fl~nu .............................................. . 

~.:Jijn11~n~'fl~1'W~:::~u 
" 

0-W'fltln~110,000 U1'Vl 

1:::~Um1~n~1"l1'fl.:JiJ (PI 1 

0~1n~1mqjt1!11?l1 

0-W'fltln~110,000 U1'Vl 

~:::~Um~~n~1"l1'fl.:Ja,J11(P11 

0~1n~1mqjt1!1(?J1 

010,001 - 30,000 U1'Vl 

010,001 - 30,000 U1'Vl 

010,001 - 30,000 U1'Vl 

4) tl1:::~~'J1a,J~(PItlm~'Vl1.:J~1t1(?J11 'WbFl1'flt1!1~ 

Ohjij 

0~1t1(?J1m'J ('fl1t1~1n~1 35 11) 0~1t1mb~t1.:J , 

0~'W1 't~bbrl ..................................................................................................... .. 

5) ~1'W'J'W.r'J ba,J.:J b 'U~t1 (;]'fl1''W 1 'W-JU B~~3J Pl1~ b~nijn'"lm1a,J~.:J H' ~1t11?l1 fl'fl'W-ir1.:Ja,J1n 't~ bbrl 

b~'W~~bmna,Ji 'el1'W'VI,r.:J~'fl 'VI1'flb~'Wbna,JiFl'fla,JYl'Jbl?l'flf 
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Snellen chart 

85 20/200 

293 20/100 

8754 20/90 

63952 20/70 

428356 20/50 

3746285 20/30 

7264793 20/20 

3875264 
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57 '1I'.iil1~Vl111 99 LL"lJ1.J1·:!'t'Hh'l'VIiil1.J L"lI~1.J'YIa.J'VIiil1.J 

';l.n1.JL'YIVl3J'VI1'U.fl1 10310 
q 

~1 LL 'VIti.J'VI,r1~n11.J1'U.1 'U.ih';lu'U. m';l11Eh::~1J 5 111f11"1J1n3J11L1"1Jflr1~~f 
q q 

mu,:: LL VI'YI £.Jflr1 ~~f 3J'VI11'Y1 £.J1 ~ £.J flr1'U.fl1'U. 'YI11 h~ 

6' 6''' .. 
fIr'U.£.Jn11LL vm £.J~3J L~';lVl1::L 'YIV1~ ~£.J13J1J13J11"1Jn3J11 
~ q 

.... 6' 

a.a.Jfl1n'M ';l.'U.fl1'U.1£.Jn 

VI.fIr.2531 

VI.fIr.2538 

VI.fIr.2541 
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