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43.437Y%9/4%$23%12!9$9';%237/=37%("%46!.3%Z(46%)!23%

12![!/"7%7$)$D3%("%Z6!)%43.4("D%(.%()1!..(9'3I%d63%

*(./$'%[(3'7.%=$"%93%$[[3=437%("%$%"/)932%![%7([[32R

3"4%Z$;.I%0"%=6('723"%Z(46%5-0%$9('(4;%4!%.33%)/'R

4(1'3%4$2D34.%$4%463%.$)3%4()3%=$"%93%()1$(237I%d6$4%

23./'4.%("%()1$(237%$443"4(!"I%0"%$77(4(!"B%$%7(.$9('(4;%

4!%3.4()$43%463%73146B%1$24(=/'$2';%[!2%Z$'F("D%7!Z"%

463%.4$(2.B%=$"%'3$7%4!%("#/2;I%<(.!2732.%![%3;3%)!*3R

Table 2. G-05( 28 241&%# 5-(2#5"#( -0 4/-&5#"0 C-./ 4"#"$#%& '%&() -0 '"#4"0.%3"(

)7=7>;?@
 E=G>H&C;:MH7I&JKL &'4)$"%34%$'I%XGJMMY T'$=F%XGJ_LY O$4!=6%34%$'I%XKLLQY h')3".6$Z;%34%$'I%

XKLGLY

Refraction @;!1($% JL GHBH aJBM R PPBH GPBH MQBK aGBa

E;132!1($ 33 R KL KL

&.4(D)$4(.)% KQBH R R GL

Ocular 

I:DEHED8
h.!42!1($ 66 PL HLBH R 39 R PKB_ R

h`!42!1($ Ga R R R

o;.4$D)/.% 5 GM HBH GGBGa



E2*$4.F$%23*(#$%>$%236$9('(4$=(#.F$%(.42$f(*$"#$%KLGKB%-!'%a_B%92I%GB%.42I%JMRGLP

99

)3"4%=!"42!'%$23%=!))!"%("%=6('723"%Z(46%5-0B%Z6!%

=$"%3`6(9(4%!"3%!2%)!23%![%463%[!''!Z("D%3;3%)!4('(4;%

12!9'3).,%.42$9(.)/.B%";.4$D)/.B%/".4$9'3%[(`$4(!"B%

("$==/2$43%[$.4%3;3%)!*3)3"4.%X7;.)342(=%.$==$73.YB%

73[(=(3"4%.)!!46%1/2./(4%)!*3)3"4.%$"7%1$2!`;.)$'%

73*($4(!".B%("%Z6(=6%463%3;3.%("432)(443"4';%73*($43%

/1Z$27.I%0"$9('(4;%4!%23=!D"(>3%13!1'3B%3*3"%='!.3%

[$)(';%)3)932.%Z63"%463;%$23%.33"%!/4%![%=!"43`4B%

=$"%$'.!%!==/2I%T2$("%7$)$D3%=$/.("D%=32392$'%*(./$'%

()1$(2)3"4%)$;%'3$7%4!%("=!)1'343%$==!))!7$4(!"B%

132.(.43"4%6;132)342!1($%$"7%=!".3k/3"4%9'/22("D%![%

463%234("$'%()$D3%X</44!"%j%\$=F!9.!"B%KLLGYI%

&==!27("D%4!%7([[323"4%$/46!2.%Xd$9'3%PYB%("=(R

73"=3%![%5-0%("%=6('723"%Z(46%5:%(.%934Z33"%GMl%

4!%_Ll%Xh')3".6$Z;%34%$'IB%KLGLV%i6$.($%34%$'IB%

KLL_V% =63"FRe!!4'(39IB%GJJKYI

Table 3. +#"6%&"04" 28 4"#"$#%& 6-(1%& -7'%-#7"0. -0 

4/-&5#"0 C-./ 4"#"$#%& '%&()

)7=7>;?@& No. of 

participants 

9ED@&-(

Cerebral 

visual 

impairment 

(%)

 =63"FRe!!4'(39%34%$'I%XGJJKY Qa _a

O$4!=6%34%$'I%XKLLQY KLL K_

i6$.($%34%$'I%XKLL_Y HL GM

h')3".6$Z;%34%$'I%XKLGLY aM HGBa

0"%=6('723"%Z(46%=32392$'%1$'.;%Z6!%=$"%=!)R

)/"(=$43%$"7%[/"=4(!"%.!=($'';B%463%$9!*3%73.=2(937%

*(./$'%12!9'3).%=$"%!==/2%("%$";%=!)9("$4(!"I%

0"%)!23%12![!/"7';%$[[3=437%=6('723"B%(4%(.%*32;%

'(F3';%46$4%463;%6$*3%=!D"(4(*3%*(./$'%12!9'3).%("%

$"%3k/$'%)3$./23B%9/4%463;%=$""!4%93%(73"4([(37%

93=$/.3%463;%$23%)$.F37%9;%=!))/"(=$4(!"%$"7%

)!4!2%12!9'3).%X</44!"%j%\$=F!9.!"B%KLLGYI%0"%

=6('723"%Z(46%5-0%$9('(4;%4!%.33%=$"%*$2;%[2!)%

!"3%4()3%4!%$"!4632B%7313"7("D%!"%=6('7g.%!*32$''%

16;.(=$'%=!)[!24$9'3"3..%$"7%!"%3"*(2!")3"4$'%

$"7%.(4/$4(!"$'%[$=4!2.I

!+-!/*+-*&3N& !"#$%&!'($!)'*+,&
$-)3""&/!NN*)*+,&,2(*"&$+/&
"* *)!,!*"&3N&-*)*1)$%&($%"2

d63%!==/223"=3%$"7%.3*32(4;%![%*(./$'%12!9'3).%

("%=6('723"%Z(46%5:%*$2;%$=2!..%7([[323"4%4;13.%![%5:I%

N"4('%23=3"4';%.3*32(4;%![%5:%Z$.%73.=2(937%$.%

93("D%q)('7gB%q)!732$43gB%!2%q.3*323I%o!Z$7$;.B%

.3*32(4;%(.%73.=2(937%462!/D6%[(*3%'3*3'.%$==!27("D%

4!%d63%i2!..%@!4!2%c/"=4(!"%5'$..([(=$4(!"% ;.43)%

Xi@c5 YI%i@c5 %(.%$%.4$"7$27(>37%)346!7%4!%

='$..([;%D2!..%)!4!2%[/"=4(!"%("%=6('723"%Z(46%=32R

392$'%1$'.;%X5:Y%$D37%[2!)%G%4!%GK%;3$2.%X:$'(.$"!%

34%$'IB%GJJQV%e!.3"9$/)%34%$'IB%KLL_V%e/..3''%34%

$'IB%GJ_JYI d6(.%HR'3*3'%.;.43)%Z$.%73.(D"37%4!%

23['3=4%7([[323"=3.%("%D2!..%)!4!2%[/"=4(!"%46$4%$23%

)3$"("D[/'%("%463%7$(';%'(*3.%![%=6('723"%Z(46%5:%

$"7%463(2%[$)('(3.B%Z(46%$"%3)16$.(.%!"%.(44("D%$"7%

Z$'F("D%X:$'(.$"!%34%$'IB%GJJQV%e!.3"9$/)%34%$'IB%

KLL_V%e/..3''%34%$'IB%GJ_JYI%&%='$..([(=$4(!"%(.%)$73%

9;%73432)("("D%Z6(=6%'3*3'%93.4%=!223.1!"7.%4!%$%

=6('7g.%123.3"4%)!4!2%$9('(4(3.I%i3"32$'';%!'732%=6('R

723"%!"%'3*3'%0%Z$'F%Z(46!/4%'()(4$4(!".B%!"%'3*3'%

00%Z$'F%Z(46%'()(4$4(!".B%!"%'3*3'%000%Z$'F.%/.("D%$%

6$"7R63'7%)!9('(4;%73*(=3I%^3*3'%0-%)3$".%.3'[R

)!9('(4;%Z(46%'()(4$4(!".V%463;%)$;%/.3%1!Z3237%

)!9('(4;%$"7%=6('723"%$4%'3*3'%-%$23%42$".1!2437%("%

$%)$"/$'%Z633'=6$(2%X:$'(.$"!%34%$'IB%GJJQYI%

&/46!2.%6$*3%[!/"7%46$4%=6('723"%!"%6(D632%

'3*3'%![%i@c5 %6$*3%)!23%$..!=($437%()1$(2)3"4.%

X7$%5!.4$%34%$'IB%KLLaV%i6$.($%34%$'IB%KLL_YI%04%(.%"!4%

./212(.("D%$.%(4%(.%F"!Z"%46$4%5:%'3*3'.%Z(46%)!23%

.3*323%73[(=(4.%$23%)$("';%=$/.37%9;%6(D632%73D233%

![%92$("%("*!'*3)3"4%X@3#$UF(%S%T!U"#$F%34%$'IB%

KLLHV%@3#$UF(%S%T!U"#$FB%KLLQV%e3U(+%34%$'IB%KLL_YI%

d6323[!23B%*(./$'%1$46Z$;.%$23%)!23%'(F3';%4!%93%

("#/237%Z(46%463%=!".3k/3"=3%![%*(./$'%()1$(2)3"4I%

<([[323"4%.4/7(3.%$'.!%231!24%*$2(!/.%2$43.%![%

*(./$'%()1$(2)3"4.%("%7([[323"4%4;13.%![%5:I%d63%

=6('723"%Z(46%7(1'3D(=%$"7%.1$.4(=%5:%.33)%4!%93%

)!23%![43"%6;132!1(=%$"7%3.!42!1(=B%9/4%234$("%463%

6(D63.4%123*$'3"=3%![%[/.(!"%$"7%.4323!1.(.I%0"%=!"R

42$.4B%=6('723"%Z(46%k/$72(1'3D(=%$"7%)(`37%X7;.F(R

"34(=B%$4634!(7B%6;1!4!"(=B%$"7%$4$`(=Y%5:%43"737%4!%

6$*3%6(D6%);!1($B%5-0B%7;.F("34(=%.42$9(.)/.B%$"7%

.3*323%D$>3%7;.[/"=4(!"%XT'$=FB%GJ_KV%T/=F'3;%j%

 3$932B%GJ_GV%h2FF('n%34%$'IB%GJJMV%c$"4'%j%:32'.43("B%

GJMGV%i6$.($%34%$'IB%KLL_V%\$=!9.!"%34%$'IB%KLLKV%

O!>3(.%34%$'IB%KLLQV%:3""3[$4632%j%d("B%KLLLYI

J)*L.$1!%!,$,!3+$%&$+/&
*/#-$,!3+$%&-3+"!/*)$,!3+&

h')3".6$Z;%34%$'I%XKLGLY%.4$43.%46$4%*(./$'%

6$"7(=$1%1'$;.%$%.(D"([(=$"4%2!'3%("%463%!*32$''%7(.R

$9('(4;%![%5:%=6('723"I%N./$'';%=6('723"%Z(46%5:%$23%
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"!4%3`$)("37%Z(46%=$23%7/3%4!%7([[(=/'4(3.%("%$..3..R

)3"4%7/3%4!%463(2%)3"4$'%$"7%16;.(=$'%7(.$9('(4;%!2%

Z(46%463%(73$%46$4%"!46("D%)/=6%=$"%93%7!"3%4!%63'1%

463)%=!13%Z(46%463(2%$'23$7;%1!!2%=!"7(4(!"I%0"%

T'$=Fg.%XGJ_LY%23.3$2=6B%Z3%=$"%"!4(=3%46$4%)$";%

![%463%=6('723"%Z(46%5:%7!%"!4%3*3"%6$*3%463%93.4%

1!..(9'3%=!223=4(!"%[!2%23[2$=4(*3%322!2.I%c'$"$D$"%

34%$'I%XKLLPY%$'.!%.4$437%46$4%=6('723"%Z(46%5-0%$23%

)!.4';%"!4%F"!Z"%4!%.32*(=3.%Z6(=6%Z!/'7%12!)!43%

)$`()$'%*(./$'%$"7%73*3'!1)3"4$'%1!43"4($'%$4%$"%

3$2';%.4$D3I

d63%23=!D"(4(!"B%$..3..)3"4%$"7%X23Y6$9('(4$4(!"%

![%=6('723"%Z(46%=32392$'%7;.[/"=4(!".%(.%463%)!.4%

()1!24$"4%("%3$2';%$D3B%7/2("D%463%=2(4(=$'%132(!7%![%

*(./$'%[/"=4(!"g.%73*3'!1)3"4I%@$";%23.3$2=632.%

=!"[(2)%.(D"([(=$"4%()12!*3)3"4%![%*(./$'%[/"=R

4(!".%Z63"%.4()/'$4(!".%.4$2437%("%4()3%X&'()!*(+%

j%@3#$UF(%R%T!U"#$FB%KLGGV%c$>>(%34%$'IB%KLLHYI%

 4()/'$4(*3%3"*(2!")3"4%$"7%132[!2)("D%*(./$'%

.4()/'$4(!".%("%3$2';%$D3%=$"%3"=!/2$D3%73*3'!1R

)3"4%![%*(./$'%[/"=4(!".%$"7%[$=('(4$43%463%/.3%![%

*(.(!"%("%3*32;7$;%.(4/$4(!".I%d6$4%Z!/'7%$''%'3$7%4!%

6(D632%)!4(*$4(!"%$"7%934432%132[!2)$"=3%![%=6('7%

("%$''%$=4(*(4(3.I%

d63%.3".3%![%.(D64%6$.%23)$2F$9'3%("['/3"=3%!"%

!*32$''%=6('7%73*3'!1)3"4%X&'()!*(+%j%@3#$UF(%S%

T!U"#$FB%KLGGYI%-(./$'%!9#3=4.%$23%.4()/'$4("D%=6('7%

4!%)!*3%4!Z$27.%463)I%56('723"%'3$2"%462!/D6%*(.R

/$'%()(4$4(!"I%d6323[!23B%(4%(.%"3=3..$2;%4!%6$*3%$%

D!!7%*(./$'%132=314(!"%4!%[$=('(4$43%!*32$''%=6('7g.%

73*3'!1)3"4B%3.13=($'';%("%=6('723"%Z(46%5:I%

-(./$'%()1$(2)3"4%("%!'732%=6('723"%Z(46%5:%

6$.%$"%()1$=4%!"%k/$'(4;%![%'([3I%e3$7("D%$9('(4(3.%

$23%=!""3=437%Z(46%*(./$'%[/"=4(!".%./=6%$.%.$=R

=$73.B%.)!!46%*(./$'%1/2./(4B%$9('(4;%4!%.33%4Z!%

!2%)!23%!9#3=4.%$4%463%.$)3%4()3B%*(./$'%$=/(4;B%

34=I%&==!27("D%4!%123*(!/.';%)3"4(!"37%.4/7(3.B%

12!9'3).%("%46!.3%*(./$'%[/"=4(!".%$23%=!))!"%("%

=6('723"%Z(46%5:B%.!%23$7("D%12!9'3).%=$"%!==/2%

("%=6('723"%Z(46%5:%7/3%4!%*(./$'%()1$(2)3"4I%04%(.%

=!))!"%46$4%23$7("D%12!9'3).%$23%)(.("432123437%

$.%$%=!".3k/3"=3%![%)3"4$'%234$27$4(!"%$"7%$23%"!4%

423$437%12!132';I%d6!.3%12!9'3).%=$"%![43"%93%3$.R

(';%$*!(737%462!/D6%43`4%$7$14$4(!".%$"7%!14(=$'%$"7%

"!"R!14(=$'%73*(=3.I%

56('723"%Z(46%1!!2%=!"42$.4%.3".(4(*(4;%!2%5-0%

=$"%6$*3%12!9'3).%("%[$=3%23=!D"(4(!"I%d6(.%=$"%

=$/.3%12!9'3).%("%=!))/"(=$4(!"%$"7%.!=(!R3)!R

4(!"$'%73*3'!1)3"4I%T;%)$F("D%.!)3%$7$14$4(!".%

("%463%3"*(2!")3"4%$"7%("=23$.("D%=!"42$.4%.3".(R

4(*(4;%![%[$)('($2%[$=3.B%46!.3%12!9'3).%=$"%3$.R

(';%93%.!'*37%$"7%3"$9'3%"!2)$'%.!=(!R3)!4(!"$'%

23'$4(!".I%

-3+-%#"!3+&

-(./$'%()1$(2)3"4%(.%!"3%![%463%)!.4%=!))!"%

$..!=($437%12!9'3).%("%5:I%</3%4!%()1!24$"=3%![%

*(./$'%132=314(!"%[!2%73*3'!1)3"4%$"7%[/"=4(!"R

("DB%(4%(.%)$"7$4!2;%4!%7!%3$2';%*(./$'%$..3..)3"4.%

("%$";%=6('7%/"732%./.1(=(!"%![%"3/2!'!D(=$'%7;.R

[/"=4(!".I%&..3..)3"4%![%*(.(!"%)/.4%3"=!/"432%

463%$..3..)3"4%![%*(./$'%[/"=4(!".%$"7%[/"=4(!"$'%

*(.(!"I%04%6$.%4!%93%7!"3%)/'4(7(.=(1'("$2;%Z6323%

!1646$')!'!D(.4B%"3/2!!164$')!'!D(.4B%*(.(!"%4632R

$1(.4B%.13=($'%37/=$4(!"%$"7%236$9('(4$4(!"%43$=632%

$"7%!==/1$4(!"$'%4632$1(.4%$23%("='/737I%
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)*N*)*+-*"&

&(.3"%@^IB%O32F!*(=6%<IB%@$.4%\IB%@/'2!;% IB%823"%d&IB%O$;%e@IB%e346'3[.3"% &I%XKLGGY,%532392$'%1$'.;,%='("(=$'%

=$23%$"7%"3/2!'!D(=$'%236$9('(4$4(!"B%^$"=34%o3/2!'IB%GLXJY,_aaRHKI

&'RT$D7$7;%@B% 43Z$24%ehB%8$44.%:B%@/216;%:\B%8!!76!/.3%\@I%XKLLJY%T([!=$'.%$"7%<!Z"g.%.;"72!)3,%=!223=4(!"%

!2%423$4)3"4r%]1646$')(=%:6;.(!'%]14I%KJB%aB%aGMRKGI

&'()!*(+% IB%@3#$UF(RT!U"#$F%-I%XKLGGY,% 4()/'$4(!"%![%c/"=4(!"$'%-(.(!"%("%56('723"%Z(46%:32("$4$'%T2$("%<$)$D3B%

5!''%&"42!1!'IB%PH% /11'%G,PRJI

&'4)$"%EhIB%E($44%e^IB%<3833.3%@8I%XGJMMY,%]=/'$2%[("7("D.%("%=32392$'%1$'.;I% !/46%@37%\IB%HJ,GLGHSGLG_I

&2"!'7(%O&IB%:3"7$2*(.%^IB%\$=F.!"%\IB%T$42$%ooI%XKLLMY,%532392$'%:$'.;%[!2%463%:37($42(=%h;3%5$23%d3$)%:$24%000,%

<($D"!.(.%$"7%@$"$D3)3"4%![%&..!=($437%-(./$'%$"7% 3".!2;%<(.!2732.B%&)%]246!14%\IB%HM,JQRGLQI

T$`%@5]I%XGJMaY,%d32)("!'!D;%$"7%='$..([(=$4(!"%![%=32392$'%1$'.;B%<3*%@37%56('7%o3/2!'B%MB%KJHSPLQI

T'$=F%:<I%XGJ_LY,%]=/'$2%73[3=4.%("%=6('723"%Z(46%=32392$'%1$'.;B%T2%@37%\IB%K_GXMKP_YB%a_QSa__I

T'$=F%:<I%XGJ_KY,%-(./$'%7(.!2732.%$..!=($437%Z(46%=32392$'%1$'.;B%T2%\%]1646$')!'!D;IB%MMBaM%SHKI

T23$F3;%& I%XGJHHY,%]=/'$2%[("7("D.%("%=32392$'%1$'.;I%&2=6%]1646$')!'B%HPB%_HKS_HMI

T/=F'3;%hIB% 3$932%\EI%XGJ_GY,%<;.F("34(=%.42$9(.)/.%$.%$%.(D"%![%=32392$'%1$'.;B%&)%\%]1646$')!'IB%JGB%MHKSMHQI

563Z%hB%e3)$'3;%o&B%d$)9!'(%&B%C6$!%\B%:!7D!2%@\B%O'39$"![[%@I%XGJJaY,%e(.F%c$=4!2.%[!2%h.!42!1($%$"7%h`!42!1($B%

&2=6%]1646$')!'IB%GGKXGLYB%GPaJRGPHHI

7$%5!.4$%@cIB% $'!)s!% eIB%T323>!*.F;%&IB%73%E$2!%c@IB%-3"4/2$%<cI%XKLLaY,%e3'$4(!".6(1%934Z33"%*(.(!"%$"7%

)!4!2%()1$(2)3"4%("%=6('723"%Z(46%.1$.4(=%=32392$'%1$'.;,%"3Z%3*(73"=3%[2!)%3'3=42!16;.(!'!D;B%T36$*(!/2$'%

T2$("%e3.3$2=6B%GaJB%GaHSGHLI

7$%5/"6$%@$44$%&:IB%o/"3.%iIB%e!..(%^IB%^$Z(.=6%-IB%<3''$4!'$.%iIB%T2$D$%^I%XKLL_Y,%]/41$4(3"4%3*$'/$4(!"%![%*(.(!"%

$"7%!=/'$2%)!42(=(4;%("%GKP%=6('723"%Z(46%=32392$'%1$'.;B%<3*%o3/2!236$9('IB%GG%XKYB%GHJRMHI

</=F)$"%eEI%XGJQJY%d63%("=(73"=3%![%*(./$'%$"!)$'(3.%("%$%1!1/'$4(!"%![%=32392$'%1$'.(37%=6('723"B%\!/2"$'%![%463%
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