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Abstract

Background and purpose: Color vision deficiency is an X-linked recessive inherited disease
that affects men more than women. The aim of this study was to determine the prevalence of color vision
deficiency among patients with amblyopia aged 10 to 30 years old.

Materials and methods: A cross-sectional population-based study was performed in 2846
participants, aged 10 to 30 years in 2013-15 attending the eye clinic in Boali Hospital, Qazvin, Iran. All
participants completed a questionnaire and were examined by an optometrist and an ophthalmologist. The
examinations included visual acuity (VA), refraction errors, and color vision test. Data was analyzed in
SPSS ver.19 applying Chi-square and t tests.

Results: The participants were 36.54% male. The prevalence of amblyopia was 9.24%. Of the
total participants, the prevalence of color vision deficiency was 0.98%. Among this population 53.57%
were seen in amblyopic patients. Among individuals with amblyopia (n= 263) 15 were found with color
vision deficits. There was a significant difference in prevalence of color vision deficiency between
amblyopic and non-amblyopic individuals (P<0.001).

Conclusion: There was significant difference in prevalence of color vision deficiency among

patients with amblyopia and non-amblyopic participants.

Keywords: amblyopia, color vision deficit, refractive errors

J Mazandaran Univ Med Sci 2016; 26 (144): 88-97 (Persian).

88


http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

oy—3)ls (— S B}y e coll _Biba_L s
(AA-QV) 1090 Jlw 53 1K€ p)laid o g Cumy 0)9s

adeg Ll @ Ulisn 12 511955 Eus 01jsm L

\ cb
" S
" o2l 1l Ol s
duS>

g:»w‘abydl.wr'u\'w&m)brﬁ?&wmblf\w)bé));tﬂw)jwbdlcbu\)‘du\.ﬁ

SIS s Sl EYARS i (65 Sl ¥ ke 4 AR BAPAY JL 1 oo aalllas oyl by 9 3o
5 4l DL (65T ez il oSy plomit e S ¥0 Ve o OUT o 0538 o Ol ot
58 0 s ¢ LS O gt s el ¢ gl S (38,8 Jols S5 el Sl las ale I atir Slilas
gl 79,5 5 53 LSPSSLO L1l o 5 eSS a asil ks 48 S (K58 o Olsloy 4dST (53 2SS
.xmgtngjjadlfdu;mJL;;)lfqlgj~/'bj\jr§§)|>@m

Ao )3 A/YF slaws aalllae 35 90 Comax JS 515 50 3,0 oo 53 YF/OF canlllas 35 50 4 503 YAFP Sl I slaaidly
S G o3 O i 03,8 a0 55 Oy e IS 53 (K55 0SS faeh s et (T Sl
(J_‘.a).s‘\/\’?)}_fﬁ\'?\'sj.k;-..\_Z.sﬁH{&S)lg-;&));s\}\jlebbr/b:;.\:—.sﬁwlﬁcw}ﬁw
(P < /o) 3 1 e LT s 3l izils (55,58 500 W 0T 5145 s gy obr 5 5l

.Q‘Q)wﬁvjbjr:%&bjfjﬁjﬁg;;));tﬁ:cm'

SIS 5o ( S55558 ot 5 15 34lS sl 0l

4o i
J_Iléui.al_{j\.\_lsl_i)mj_gdujstgm\gf J:JA_Z)\:;HJL;:MA@_.ig-Qm

JL:/»&)L_%;@;Q%UL;M\,\;),&&}: oo 5 il Oleys OISl Ayl Laseis &g

6})(“5@@}3)\&3?}&)3&@)‘
ool Sl 2l jae 53 as s 5> Knlen
OS5 o 53 5 e Golam (2l s 23 5
OT Jrs gl Ao VUGB L5 55,05 555

E-mail : barikani.a@gmail.com

I (oo 55 i (3l dal g 2l OT e
3555 Olys 5 o3l janis dna ST ol Gl
S et Lok e plabl ol oS 2ol
Sl 4 e L5l 0lays LB S 5 o 4
SNl pb) Ao i Sl OT 3 5550 I

O 558 iy Sliios 55 o ¢ ponld Ot sl ¢ sty g )l sk ¢ 355 = iLKL AT giamo g

O ph e e ns P S e oils IS5 57 Al ) Sl 3 05 fa gl 03 8 oLkl )
Ol e ons P S ok oBtils (T3 5 Aty Sl S ¢ olazr) (S5 05,8 Lkila Y

WRO/DY & g gud 6

Ol es s S pshe ol D5 S Wiy Sl 5 0 (g p0s &35 ¥

WAF/ANY S-Sl g gl 700 AWAF/AA T 3L 55 jur b

A 1RG0 (53 ¢ 1IEIE o)ladd (@i g Cumyy 0)9s

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

@iba L3 @ oLELs )y (S5))65 £oubd

Sy 33 55 4l a8 wal Ky 58 e LSl e
59555 s 3)ls Sk oS oty b 5
OSKes 5 b oo s Ol Isb 53 (Sl 5 358 00
Koy s ook sd oS Koy 5 4 b S
Jolins s a STl )y STl Juls

il e Trichromacy 4 Dichromacy dMonochromacy

A Jol5" K., 57 Monochromacy

Sas 3 Sl 3L sl SS5555 5l g5 !
slad g C}_ZUJ_ALijadukrn oLl
A5l s L& (S-cone, M-cone, L-conbe) Cone
L sl e 5 Protanopia f»Ls Dichromacy
Sla s sy 5 35 5 ple 4 45 el Ky 5 )
S (ks oz g0 sk 4 loo (sla CONE) 03
et o 3 3855 )5S [ERCABERE IS
o oty 5 SOV D]l 0 B oS
Deuteranopia .s s 3555 Ol 0 ez y3 Y 3 5 Sl
30T 55 a8 ol (Ko s B 5 s K g9
o ol e CONe) jow &Ky 4 by jo (Sl siom
e 5 (e e Sla e 5

ol (55 3 IOl 536 by ¢ STritaNOpiA
T s by e sy iy 535 0T 3 a8
S (S 8 glag e Jsb 4 ulus sla CONE)
5 N5 05S g5 o Fds Acromatopsia .y le
35S il el 35 53 K 68 a0 el
i Mool 534S ol G 5 503 S, 4 (S
Cadeen Dlalllae gl (10T 8 o e 15 OT
05 ,'i,_:r_mlm&go_é,);@,:«f;u olas
=) Sl Ol 55y Loy

G DS 5 ¢ e e 3 (9345 Dlalles
plomil amalr )3 (S555 55 ¢ o ot 5 ot
3o y5 s g Sl plowil Jl 2 b 5 (F7-74) a3 0,
Slaiba s s dl g oS A ola Sy 4 olows

SLa LS 6 s slan ol o3 93 fge 5 oS

\,L;L;.,,da_z;o_g@:_;zatﬁju,w:bw,u;ﬁ
SlJ i b 0 L3 03 2HIF 505 L 5 5L
A_&Jdﬁlfjjbqéfajf‘;tﬁw&.u:@‘cj
5850 02 A3 D3 b b sl et 3 5 00 S
350 (5355 3 e (A5 ax Ol o pd e et p3 L
S 4 g sy 5 by sladleys 53 8 13 a5
(i 5 0dh @Bly Sge 3l pe 3l ok 3 350 8 8
5 Yol B 5 ol s
wlg ok eals jadil oS5 S U, Olyes 53 eier
hly o g 4 OT Olays pddly am g pds e
YU e 53 wnrl o e 313168 ol Sl ST
et i 5 Oleys Ly s eile B Ol
L;\ﬁr:b)}»q‘}ﬁzﬁaiéb);pﬁf@%y
LT (S ot (23UST bile a5 (3L OUT
F N R U
ANl 0z s S T a5 0530 S 5,05 OISl
(._:g-o_g;:;))_w.n.uﬂqglq.l:;uowb

2 Al e Ao )3 0 LY (o gt 5 (ST 01l s
@lf&a:bdwdjﬁ)zwbéga_);féb
Cadies Olalllas 53 (0¥ y o0 Lo 50 YL & -
;ujsijtjvsr;g.ugztj,:y;,;aucwt
ohe (VF-TE)Caul ok i) S o ysF B o T 5ST)
20T w5 & 6 805 ot JSho i 5
c;‘ww—fv'u;—f-@‘ﬁuf‘iw‘wﬂ}‘
o mal Lai, 035 e i L O Ol
Lis 5 s i asiedd | (S5 gt K55 55 513
WS e e ) Sl K5 A S
ES s 1) (K sl 5 4 e slad s
55 555 AS i 0 plne et 0T b o3 S
Sl g din X p35505,8 4 il s (S0} Sole &S5
3 actonn Lo 5 48 o )88 55 1) Ol e oS
sl 015 e Ao 3 A by 0 Sl s 4 5ol
Jﬂ.mgﬁj%adyb’-\)g-bowwﬁ#b

At b gl e glag)ley 5 bag)ls &

1WQ0 (53 « 11€1E o)Laild (@uiiaidd § Cumyy 3)9s

ohjle (Al ok oGRSl dlas 9.


http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

ulllﬁnﬂageﬁw

b b9, 5 3lge
ot 655 \WAF BIFAY Lo 51 aboe addllas
Gsd oL8Sle y3 ot SIS 4y ol o3| ASYAYS
o OUT o &7 058 (e Dbl i (snass
48 adlllan oyl 55 .26y planil s JL Y B Y
s oW ATRY Ul gl 4o 31 g3,5) Jo ¥ ke
Dy s d Ol el J sl 4 (VYAF JLo gl
Sl L 5 Ol $KClS 4 anrl o o Bs sl
Oyl aalllas o=l s Ll aadlas 5,04 ouT >4
Gz L a8 5 e IS Sl S
a5l sy i (ATl &S (gl 3l axillan Colutal
Ipla ol o 51 onlizal b o 5k 35laze Ol o
el S 5 ot 5 Ve 3131 S et
e (k5 (SIS i 5108 8 1 s p 30
O ds O QT)>4_§>>J_?64 ML) (65,50
U ool 5 il s 4Lt 6,8 051l las) (i 5
A s 5 U ks 53 Sl i (g 5 5E
i SIS 4 Jlasy 2 5555 Il 55 5 pd 48 8
Obaz @l G Ol o 85 b = b (5 s
Olasiv o ses 35 s ¥ (ol (glanl i
33 5 a3 55 (§3LeSSl s il 5 (53,3
= Golen 9 (s ol Akl (g 03l S
bbbl s Jlm a5 (S5, Lo sains
L sty e 15 55 Ll 53 3 5m 0d ags |3 51 S
ISl ol 03 ol a3l (F ¢S e 4

A 0sls gl plly ST L Yl g
L ol S 03,5 s o nl Sl e
Gl Sl U s )58 55 0 Sl Sl ealizad
Sosb 4 o5 0dd oo Hley 5l e 7 ol 55 l)
o 3B s s gl s & ol 2 &
O U ANANNE TPV R TP
ool Uy a0 5 IS o 1.5
G304 st Blsn 53 L 5 (055 e gS i 50
(2l8) @S olaws S el L 28 i

(il 03,57 3 5 g 4 amal LI oy 55 1 (6305
K85 5 k5 DLl o s 53 Ayl Iy s
Sl 45T (313l ey 93 (SS)55S geh O b
mﬁ;gajﬂd,;uauwmv_k;u
Cer OLKr 5 Ssry Lo g S (Glalllas s .l
13 53 o adeal LOT LUl 5 (KS0558 g e
o3 XIY (KS5555 g b plonil uslike O3 50T
el 5 (Koo sS o e Bl s b 51
Sl sl Olaw 53 ool Cudle (LS odalin
ol 5 ¢S LT gla by sul Lol ol oL
LGB (Lateral Geniculate Body) s, ;3 (B (s
ol (FI-FF)5,15 5429 ol J.&S)}f SRR
=Y S sl ley Sl Sl olrs oS
b (K58 5 65 S e med gkl
s OS5 55 b slens sl o 3 4l Ll ol O
Ozl |y (Ko s I g o 50 (g seke
St b e ad b o (K5 s oS )
S o 585, SleMbl Jlist s 8 s Sy o
sParvocellular) i ye 5 ol e 55 Lo 5 Gkes
Sladi&w 45 ol S5, 8 4 (Magnocellular
3 s o D) gl ph e plosl ea b oLy
DY 5SS se dos ialS aS wlesls Ol Slallas
s Parvocellular slad sl o511 (59, (Monocular)
Cl 7 Ses 5 S o SILGB 5 Magnocellular
L 0 (PRIl 3 ye a5, A3 (S5
i s EalS b OT 5o a5 Lsd r 5005 Soley
S s g ety i 53 el atial
350 dlat 153,815 gbiol 555m b et
v-‘ia-ﬁ)v‘{bjﬁujw‘wi%wdj%‘eg
3ol a8 Gy ol e Sl S
oDl (gl Ol i Lo b ol o i S
andllas Lol Cods (FAFA ol &Sl Slsy 5 59
e OLae 53 (K55S gt (s p Sl

Cwlosg paid gs e ¥ by @;M)Jv.&?

q 1WQ0 (53 « 11€1E o)Laild (@uiiaidd § Cumyy 3)9s

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

@iba L3 @ oLELs )y (S5))65 £oubd

= = . R a
LI 05 8 53 55 (NousS Slslp wis ) ooled Jsue
IV sl aalllan 5 50 Comarr S 51 (e 33) @l 5131 5 i
V00 Sl ol a1 o8 )lrs (o5 /YF)

L3 0 (Ao FY/AV) Y 55 0 (Asy3 OV/0Y)

K Rl e ks
(+/ANYA G/FONY (23 KnssS
@OYAIA @)vov: (AVIYFA S e
(Ve YAPS (A /V)YOAY [Caialiad s

S52035 i o 53 0kl oo 4 s

)}fﬁjriJ;\;walbx:Jngudﬁm);
S 3,5 a5 55 O3k mrl o JS ot 53 (S5
S GEY0) dao s OY/D 550 .5 50 ,&5 (Lo ys +/4A) YA
ol 5 S s et S 4 Ve &K, S 513
(o3 WIAP) 50 5 (Ao ys YONY) 50 a5 Ve sluas
V_;:.g-u_lg:(,&w)u):??/?:,.x}j.u;ﬁgj
F 5 (oyn YYNF)s e 58 sl opl 5l a8 dzsly
4 e ol 31 ST 51us 5 05 (Ues )5 VF/YR) &
B0 5 (o3 FVIAD) L VA L Ols e Sy,
Jadz) sls jolasl s s an |y (As )5 YY/V0)
Ot 5558 Mo 3l 3105 S 55 (Y oyles

(p=r700) Sl s e S5 53 Sy s

S5 5S a Vese 31 3 ke 5 ) B Fosled Javer

el e aiB
e o T 4l pde 4 e
S5 e [EWSEYRNE [EWSEYRNE

i (VF/YOF (\V/A$) & 05
(FYAFR (FO/VV) Y 3,
(FF/FY) VY O¥/6VS J

- .o F. s

J—{A—f‘-“t—“‘“‘)b_)—‘g}:—f)"u;i'))}—{t}:—‘”

05 3 (Aeoys /PV) 18 adlllae 5 5s e
o > (Na0sS ek g (Aoys TV a1 0L
(A3 +/YB) 65 Ve 3hdod b i b & Slae Ol
2 S5 gt 3 (o ys IA) 150 065 5
O3 5 (Ao /YF) L 8 sl b O3 e 3 ol 3

oMt (Vo sl J g S (s '/\D)JJJ\C

PRPRE P ENRCH S PTG [P ES
O e 5 ] Sl Sl eslial b bl Sls
350 L o 53l o 5 ST o 5 5l 3 slizal
G83 os g o S e 33 5 I3 F s
SOlslas pladt 5l oy Sl Sy S ol sall) 4, 5
bl e S Sl esliad b (S5, 557 S e
48 ool 31y bl 2 ST ke (655 1,
SN plaS a olis Ol e ds S o 03linul $Sis |
055 5 sl Sl eslinel b e Oy 5 b s (i
o3 S5 0kin 3 okd (6 S Il (6 e & sl 3
A0 5 51 31 a3l b e ESE 0 ja s L
ol il e b i Ole 5 e 2S5
5054 A Hlas 48 ol 5l 1 gslin L (6,8
55k £ 515 ables 3 g Isdzes Lis g Oleys Lo
8,8 3L s 45T s 350y g3l 3l anlllae oyl
JooSS Sl oy S (5 Sl s S5 (gla s lns
e3liial Ly Laasily IS Slylae plol 5 byt
o3 inn w8 ,8 i 55 L SPSS19 il
3356 s 6,8 8w L 0 S

Lds T s

b 4wl

LSSl ys 4 cprl e 51 5 YAFS aalllan oyl o
a8 4 5 1,5 0leys o e Obslay i
PYIEF) VAL 55 0 (Ao y3 YR/OF) Vo ¥ slans ol
PR E WS

Sl L Jle ¥ Ve oy el s e
Sy el e 5 i 3 Ol 3 Jla Yo£8/Y)
1 sl o 3087 5 (o> 0/80) VFA sl b JLu 10
ool 5 5 4 (Ao Y/PF) L5 VO L Jle Ve sl 3l
N0 s g e T Sl & (68 VP sl
L 050 EYOAF 1 aS” Il s wisy &K, 8
B sl ol 5 dmals (So)5sS 8 i
O o)les Jadar) (P</00)) 59 Hls sxe s LT

1190 (53 « 1IEIE a)Lasd @il § Cumnyy 8)9s

ohdjle (i) eolc slEibily dlas qp


http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

ulllﬁn&geﬁw

Sy g 35l w53 Smsd Sy s -Y/FVEY/ P
s (U, #1/0F) e ARQC\N WP R PRGN
S0l b g0 =Y/YO b =+ /Y0 oyled 5l LKz
10 315 I SIS (F/AD) i \ 5 = /RO £ /15
OF/PY) e VWV osldas (s g = S ol &S e
S0 L 10 L =+ /0 ol 3 o &S5 5 (Ao s
(oo 3 YFIV) i V) 5ldsi 35y 5 —F/05 £ F/4
ALY QUT&OJL@J.\;;,{ 93 ol
i 33 35 Ol 53 w3 HH/FAEFVY il L

35 SLK T s 55 (Lo s #/5V)

3505030 S 5 aS das e Ol S5l andlls
555 Sls (Aoys +/AN) LEYA (i YAPS) anlllas
&HQ\)&AjdﬁJNMJ:SJBJ>VU;ﬁ
;&)J;CHH\?—MM})-(F'):){M))Y/Y
)bdmwwﬁjrsu,r;?d\;,\?;>|;|¢,g)>
OHLSKen 5 oy aallae Ly a S (P</00Y) 340
NS 4 Mawe 3131 S s Lol (F) ity Cllas
23 OF/BY) Sl (5 )la gme D585 alar (AT ¢ 50
3 S asllon sl sl ol 5 (FS/FY il
a\,&@jéﬁ)umﬁ.@w@\};ﬁob&w
3 il gt 5 Loy MY S5, 58 13 o s
(FoLzala s 0BT 5 o) VYV oS -
S5l 55 (Ky)sS omizr Gl anlllae 43
G35 .(V4/8) 350 S go 38 ol 93 Ly 5 STa
Sl a5 b (SS5558 g 3 05 4 30 i
Ay B4 (ilte Sl i 4 sl y ST ) le
Sl s Slllan yla glaasil L asl onl 48
=l sla, iS5 S 5 adl @V F)syls
= S 3 a4 S () g oo 31550
K55 Glaaie ) Sl Cal S 0wy oo
bl gl b Lo el 3 )T Soslis ol
N 5S Me 313 3 sl andllae s S

Cﬂjarlujr&?&ajfjawjaé)bw
.(p<'/"\)@\53ﬁ-3‘;));

o e S 13 55 (K55 55T Sl 5 Fooled Jsue

o i 2 55555 Camar S 4 o (Il 513

3. 0 5 55
[EWPEYRR [EWSEYRNTS [EWSEYRNTS
[QAAN (QAYST QAR e kS
/A QAT+ GrFE)Y ol
(/#V)14 (/)4 (+/AA)YA 5

4S sl S a..\_,aTJ_‘.&A_gL;LAwJﬂja

5 (Ao 3+ /9V)3 50 5 18 sl clin g (S5),55 Jles
Y sl ol 51 aS s g (Ues s 1 /YY) 0,08
(J=5 5,55 Monochromacy (4o s +/+V)
553 5525 pde L Protanopia (A s +/Y0) &)+
Slaz e dsb 4 ol slaCONe) o3 sla ) s
p-e L Deuteranopia (a3 +/¥Y) & 4 aSis (b
Jsb o pwlus (slacOone) jw sla)siwy 535 5 9
(o5 +/Y0) ;Y sl 5 4 (L 20 (slagz o
=1 S sy 53 35 e L Tritanopia
«Ss (U S lag s b 4y wlws slacONE)

(\ a)L«..".Z/ )‘J}AJ) Losls

Sypn e S o 55 K0S g5 Salp ) esled slges
S S O3 GEYAFS) anfllas

Ss5S s oS 0k arl o YA (5SSl o pes

48 (ool 3l ot Y9 5128 8 15 s p 3500
s (U s YO/7Y) v_.«eﬁ Sldad L3 g L5yl
SSle b 3 —OVO = /Y0 ojlad Il w Ks

QW 1RO (53 ¢ 1IEIE o)ladd (@i § Cumyy 0)9s

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

@iba L3 @ oLELs )y (S5))65 £oubd

;;\,'}_ATL;_J,,,L;;u,;t.aoi')u_fﬁx_;c\,_;p
5 ey WY 55T 2505 YOOA (55 O, 53 (slaialy
S LT oS azmsls &y Ws ek e AV (s 4YY
D)5 5 S ol anlllas ol

C,,ﬁ:url_?aldj}_sﬁséjii;wwﬁ
5300 54 5 i ol andlas JLT 51 K, 8
aS 5 Yo Yl pl s OLKen 5 ydke andllas
()L Gl on ol anlllas |

sl 5 i8S ey OV sl asdlls s
asdllae )5 °-\<-’p—~'"“>;¢—l:4505~‘w‘f&)u§
Lasliss s sl n (S000sS g5 cnste ol
Sl pp UL 5 ey aalllan Ly 4S7 s
OVl ol en 4 a5 by o a3 a4 (FF) S0
Jmone Slslan 53 B Sl 03Y (S50, L ol
S 1 e SV plas et

SISl
e (S 095 4l OLL Jaol> allie oyl
b‘ﬁo‘fﬂfj‘-ﬁ\e@;ﬁ;ﬁvia};px“@t,
Slrs B35l 5 o b Dk a5 yle
(5 gos LS alin sl dgs 434S g wild

SYENPNTR

References

1. Friendly DS. Amblyopia:  definition,
classification, diagnosis, and management
considerations for pediatricians, family
physicians, and general practitioners. Pediatr
Clin North Am 1987; 34(6): 1389-1401.

2. Simons K. Preschool vision screening:
rationale, methodology and outcome. Surv
Ophthalmol 1996; 41(1): 3-30.

3. Simons K, Preslan M. Natural history of
amblyopia untreated owing to lack of
compliance. Br J Ophthalmol 1999; 83(5):
582-587.

LSl 5 o S35 a5 LSGT Y
o) 03 e ed e.\._izr._i.g-é,ﬁg'})v\.f sl 3l s
5 SossS Losl sl s 48T S s did edalie 3l 3l
aallan oS 05 8 oalin IBlist| aw a ot (L
5oy anllas izmes @M, &aa 4 Bradley
S5l anllas 533505 g5 ea (FO01,80s
Sl (Ao ys A/YEIYAY sloas aallls 5550 Cone
OV/+¥) N0+ slda ol 51 ks g edir (A5 51 (8 8
alie b .is g 0 (Ao y3 FY/AY) BN 5 5,0 (Lo s
Sla g 53 ol plasil alia Sladllas 5 ol andllas
o S e A A 4 (YO0 ) Lkt
O 2 55 e 03 (J8 Slllae .l YL s 8 5o
oml =Y ) e 5 0 OIS o dos el
2050 S SWlas (b s sl g 550
§oe Lo 5 ol plail Calises Sladlas 35,8 13
NUPSNS Ak wT;fl;M;:?j\;rfr;?&
Aoy bl aalllan 53 (- ul ods 5158
alan 55 . dewlous doys /A 350 K55, ,8
o 5,0 QAVF (5, Yoo ¥ JLe s O1,&es 3 Rogosié
fat i 3145 L &5, 55 5l 31l o s3 MFA

3,10 Gl en ol adlan b S))5S ¢ 55
L ol o8iils 53 0 Kan 5 oo anlllas o

4. Attebo K, Mitchell P, Cumming R, Smith W,
Jolly N, Sparkes R. Prevalence and causes of
amblyopia in an adult population. Ophthalmology
1998; 105(1): 154-159.

5. Webber AL, Wood J. Amblyopia: prevalence,
natural history, functional effects and treatment.
Clin Exp Optom 2005; 88(6): 365-375.

6. Thompson JR, Woodruff G, Hiscox FA,
Strong N, Minshull C. The incidence and
prevalence of amblyopia detected in
childhood. Public Health 1991; 105(6): 455-
462.

1190 (53 « 1IEIE a)Lasd @il § Cumyy 8)9s

ohdjle (i) ol oEibily alas qic


http://www.ncbi.nlm.nih.gov/pubmed/3317236
http://www.ncbi.nlm.nih.gov/pubmed/3317236
http://www.ncbi.nlm.nih.gov/pubmed/?term=Simons%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8827927
http://www.ncbi.nlm.nih.gov/pubmed/8827927
http://www.ncbi.nlm.nih.gov/pubmed/8827927
http://www.ncbi.nlm.nih.gov/pubmed/?term=Simons%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10216059
http://www.ncbi.nlm.nih.gov/pubmed/?term=Preslan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10216059
http://www.ncbi.nlm.nih.gov/pubmed/10216059
http://www.ncbi.nlm.nih.gov/pubmed/?term=Webber%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=16329744
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wood%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16329744
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amblyopia%3A+prevalence%2C+natural+history%2C+functional+effects+and+treatment
http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

ulllﬁnﬂageﬁw

10.

11.

12.

13.

14.

15.

16.

. Brown SA, Weih LM, Fu CL, Dimitrov P,

Taylor HR, McCarty CA. Prevalence of
amblyopia and associated refractive errors in
an adult population in Victoria, Australia.
Ophthalmic Epidemiol 2000; 7(4): 249-258.

. Scott WE, Dickey CF. Stability of visual

acuity in mblyopic patients after visual
maturity. Graefes Arch Clin Exp Ophthalmol
1988; 226(2): 154-157.

. Quah BL, Tay MT, Chew SJ, Lee LK. A

study of amblyopia in 18-19 year old males.
Singapore Med J 1991; 32(3): 126-129.
Epelbaum M, Milleret C, Buisseret P, Dufier
JL. The sensitive period for strabismic
amblyopia in humans. Ophthalmology 1993;
100(3): 323-327.

Flynn JT, Schiffman J, Feuer W, Corona A.
The therapy of amblyopia: an analysis of the
results of amblyopia therapy utilizing the
pooled data of publishedstudies. Trans Am
Ophthalmol Soc 1998; 96: 431-453.
American  Academy of Ophthalmology
Pediatric Ophthalmology/ Strabismus Panel.
Preferred  Practice  Pattern®Guidelines.
Amblyopia. San Francisco, CA: American
Academy of Ophthalmology; 2012. Available
at: www.aao.org/ppp.

Ghasemi M. Prevalence of Amblyopia in
Bou-Ali eye clinic. J Qazvin Univ Med Sci
2000; 4(3): 21-25 (Persian).

Merat H. Prevalence of Amblyopia in school
age children in Qazvin. J Qazvin Univ Med
Sci 2002; 6(1): 54-58 (Persian).

Jamali P, Fotouhi A, Hashemi H, Younesian
M, Jafari A. Refractive errors and amblyopia
in children entering school: Shahrood, Iran.
Optom Vis Sci 2009; 86(4): 364-369.
Friedman DS, Repka MX, Katz J, Giordano
L, Ibironke J, Hawse P, et al. Prevalence of

amblyopia and strabismus in white and

17.

18.

19.

20.

21.

22.

23.

24.

African American children aged 6 through 71
months the Baltimore Pediatric Eye Disease
Study. Ophthalmology 2009; 116(11): 2128-
2134,

Rosman M, Wong TY, Koh CL, Tan DT.
Prevalence and causes of amblyopia in a
population-based study of young adult men
in Singapore. Am J Ophthalmol 2005;
140(3): 551-552.

Karki KJ. Prevalence of amblyopia in
ametropias in a clinical set-up. Kathmandu
Univ Med J (KUMJ) 2006; 4(4): 470-473.
Shafique MM, Ullah N, Butt NH, Khalil M,
Gul T. Incidence of Amblyopia in Strabismic
population. Pak J Ophthalmol 2007; 23(1):
11-15.

Robaei D, Rose KA, Ojaimi E, Kifley A,
Martin  FJ, Mitchell P.

associations of amblyopia in a population-

Causes and

based sample of 6-year-old Australian children.
Arch Ophthalmol 2006; 124(6): 878-884.
Groenewoud JH, Tjiam AM, Lantau VK,
Hoogeveen WC, de Faber JT, Juttmann RE,
et al. Rotterdam Amblyopia screening
effectiveness study: detection and causes of
amblyopia in a large birth cohort. Invest
Ophthalmol Vis Sci 2010; 51(7): 3476-3484.
Wang Y, Liang YB, Sun LP, Duan XR, Yuan
RZ, Wong TY, et al. Prevalence and causes of
amblyopia in rural adult population of Chinese
the Handan Eye Study. Ophthalmology 2011;
118(2): 279-283.

Yekta AA, Hashemi H, Azizi E, Rezvan F,
Ostadimoghaddam H, Derakhshan A, et al.
The Prevalence of Amblyopia and Strabismus
among Schoolchildren in Northeastern Iran,
2011. Iran J Ophthalmol 2012; 24(4): 3-10
(Persian).

Sethi S, Sethi MJ, Hussain I, Kundi NK.

Causes of amblyopia in children coming to

90 190 (53 « 11€1E o)Las (@dinly § Caunyy 5)9s

ohjle (Al ok oGRSl dlas


http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=11262672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weih%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=11262672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=11262672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dimitrov%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11262672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taylor%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=11262672
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCarty%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=11262672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+amblyopia+and+associated+refractive+errors+in+an+adult+population+in+Victoria%2C+Australia
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scott%20WE%5BAuthor%5D&cauthor=true&cauthor_uid=3360344
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dickey%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=3360344
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stability+of+visual+acuity+in+amblyopic+patients+after+visual+maturity
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quah%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=1876880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=1876880
http://www.ncbi.nlm.nih.gov/pubmed/?term=A+study+of+amblyopia+in+18-19+year+old+males
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flynn%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=10360300
http://www.ncbi.nlm.nih.gov/pubmed/?term=Feuer%20W%5BAuthor%5D&cauthor=true&cauthor_uid=10360300
http://www.ncbi.nlm.nih.gov/pubmed/?term=Corona%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10360300
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+therapy+of+amblyopia%3A+an+analysis+of+the+results+of+amblyopia+therapy+utilizing+the+pooled+data+of+published+studies
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+therapy+of+amblyopia%3A+an+analysis+of+the+results+of+amblyopia+therapy+utilizing+the+pooled+data+of+published+studies
http://www.aao.org/ppp
http://www.ncbi.nlm.nih.gov/pubmed/?term=Friedman%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=19762084
http://www.ncbi.nlm.nih.gov/pubmed/?term=Repka%20MX%5BAuthor%5D&cauthor=true&cauthor_uid=19762084
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ophthalmology.+2009%3B116%3A2128-2134.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+and+Causes+of+Amblyopia+in+a+Population-Based+Study+of+Young+Adult+Men+in+Singapore
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karki%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=18603956
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+amblyopia+in+ametropias+in+a+clinical+set-up
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+amblyopia+in+ametropias+in+a+clinical+set-up
http://www.ncbi.nlm.nih.gov/pubmed/?term=Robaei%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16769842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rose%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=16769842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ojaimi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16769842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kifley%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16769842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=16769842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitchell%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16769842
http://www.ncbi.nlm.nih.gov/pubmed/16769842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Groenewoud%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=20089868
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tjiam%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=20089868
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lantau%20VK%5BAuthor%5D&cauthor=true&cauthor_uid=20089868
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoogeveen%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=20089868
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Faber%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=20089868
http://www.ncbi.nlm.nih.gov/pubmed/?term=Juttmann%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=20089868
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Koning%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=20089868
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rotterdam+Amblyopia+Screening+Effectiveness+Study%3A+Detection+and+Causes+of+Amblyopia+in+a+Large+Birth+Cohort
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rotterdam+Amblyopia+Screening+Effectiveness+Study%3A+Detection+and+Causes+of+Amblyopia+in+a+Large+Birth+Cohort
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20869774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20YB%5BAuthor%5D&cauthor=true&cauthor_uid=20869774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=20869774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duan%20XR%5BAuthor%5D&cauthor=true&cauthor_uid=20869774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yuan%20RZ%5BAuthor%5D&cauthor=true&cauthor_uid=20869774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yuan%20RZ%5BAuthor%5D&cauthor=true&cauthor_uid=20869774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20TY%5BAuthor%5D&cauthor=true&cauthor_uid=20869774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+and+Causes+of+Amblyopia+in+a+Rural+Adult+Population+of+Chinese+%3A+The+Handan+Eye+Study
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sethi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18517116
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sethi%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=18517116
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hussain%20I%5BAuthor%5D&cauthor=true&cauthor_uid=18517116
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kundi%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=18517116
http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

@iba L3 @ oLELs )y (S5))65 £oubd

25.

26.

217.

28.

29.

30.

31.

32.

ophthalmology out patient department
Khyber Teaching Hospital, Peshawar. J Pak
Med Assoc 2008; 58(3): 125-128.

Bansal Y, Singh D, Sreenivas M, Puneet S,
Garg V. Color blindness: forensic perspective.
Journal of Indian Academy of Forensic
Medicine. JIAFM 2005; 27(1):43-45.

Cooper E, Demchak MA, Burton A. Facts
about color blindness. Nevada Dual Sensory
Impairment Project. 2007 August (cited 2015
Nov 25); Available from: http://www.unr.edu/
ndsip/tipsheets/colorblindness.pdf.

Hoffman P. Accommaodating color blindness.
Usability Interface. 1999 October (cited 2015
Nov 25); 6(2). Available from: http://www.
stcsig.org/usability/newsletter/9910-colorblin
dness.html.

Fidaner O, Lin P, Ozguven N. Analysis of
Color-blindness. Department of Electrical
Engineering. The Stanford University, 2004.
American Optometric Association. Color
Vision Deficiency. 2015 (cited 2015 Nov
25). Awvailable from: http://www.aoa.org/
patients-and-public/eye-and-vision-problems/
glossary-of-eye-and-vision-conditions/color-
deficiency?

Rogosi¢ V, Boji¢ L, Karaman K, Lakos-
Krzelj V, Mendes D, lvanisevi¢ M. Frequency
of congenital dyschromatopsias in male
population of the Split-Dalmatian County
in Croatia. Arh Hig Rada Toksikol 2003;
54(1): 1-4.

Al-Agtum MT, Al-Qawasmeh MH. Prevalence
of colour blindness in young Jordanians.
Ophthalmologica 2001; 215(1): 39-42.
Cabrero FJ, Ortiz MA, Mesa MS, Fuster
V, Moral P. Red-green colour blindness in
the Tormes-Alberche Valley (Avila-Central
Spain). Anthropol Anz 1997; 55(3-4): 295-
301.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Norn M. Prevalence of congenital colour
blindness among Inuit in East Greenland.
Acta Ophthalmol Scand 1997; 75(2):206-209.
Modarres M, Mirsamadi M, Peyman GA.
Prevalence of congenital color deficiencies in
secondary-school students in Tehran. Int
Ophthalmol 1996-1997; 20(4): 221-222.
Khalaj M, Barikani A, Mohammadi M.
Prevalence of Color Vision Deficiency in
Qazvin. ZJRMS 2014; 16(1): 91-93 (Persian).
Akhgary M, Ghassemi-Broumand M, Aghazadeh
Amiri M, Tabatabaee M. Prevalence of
strabismic binocular anomalies, amblyopia
and anisometropia. Rehabilitation Faculty of
Shahid Beheshti Medical University. J
Optom 2011; 4(3): 110-114.

Khatami Nia R, Dejagah H. Prevalence and
causes of Amblyopia in 3-6 years old
children from kindergartens of Khuzestan
1998. Journal of Ahwaz Medical University
2001; 29: 69-75 (Persian).

Ostadi  Moghaddam H, Fotouhi A,
KhabazKhoob M, Heravian J, Yekta AA,
Javaherforoosh zadeh A. Prevalence of
Amblyopia in School Children in Mashhad.
Bina Journal of Opthalmology 2008; 13(3):
289-294 (Persian).

Yekta A, Fotouhi A, Hashemi H, Dehghani
C, Ostadimoghaddam H, Heravian J, et al.
The prevalence of anisometropia, amblyopia
and strabismus in schoolchildren of Shiraz,
Iran. Strabismus 2010; 18(3): 104-110.

Rajavi Z, Sabbaghi H, Ahmad Shojaei Baghini
A, Yaseri M, Sheibani K, Norouz Gh.
Prevalence of Color Vision Deficiency and its
Correlation with Amblyopia and Refractive
Errors among Primary School Children. J
Ophthalmic Vis Res 2015; 10(2): 130-138.
Holmes JM, Clarke MP. Amblyopia. Lancet
2006; 367(9519): 1343-1351.

1190 (53 « 1IEIE a)Lasd @il § Cumyy 8)9s

ohdjle (i) eolc slEibily dlas (%


http://www.ncbi.nlm.nih.gov/pubmed/18517116
http://www.ncbi.nlm.nih.gov/pubmed/18517116
http://www.ncbi.nlm.nih.gov/pubmed/?term=Frequency+of+congenital+dyschromatopsias+in+male+population+of+the+split-Dalmatian+county+in+croatia
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+colour+blindness+in+young+Jordanians
http://www.ncbi.nlm.nih.gov/pubmed/?term=Red-green+colour+blindness+in+the+Tormes-Alberche+Valley+\(Avila-centeral+Spain\)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Norn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9197574
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+congenital+colour+blindness+among+Inuit+in+East+Greenland
http://www.ncbi.nlm.nih.gov/pubmed/?term=Modarres%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9112190
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mirsamadi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9112190
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peyman%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=9112190
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+congenital+color+deficiencies+in+secondary-school+students+in+Tehran
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+congenital+color+deficiencies+in+secondary-school+students+in+Tehran
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yekta%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20843187
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fotouhi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20843187
http://www.ncbi.nlm.nih.gov/pubmed/20843187
http://jmums.mazums.ac.ir/article-1-9246-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-01-31 ]

ulllﬁnﬂageﬁw

42,

43.

44,

45,

46.

von Noorden GK, Crawford ML. The lateral
geniculate nucleus in human strabismic
amblyopia. Invest Ophthalmol Vis Sci 1992;
33(9): 2729-2732.

Kiorpes L, McKee SP. Neural mechanisms
underlying amblyopia. Curr Opin Neurobiol
1999; 9(4): 480-486.

Davis AR, Sloper JJ, Neveu MM, Hogg CR,
Morgan MJ, Holder GE. Electrophysiological
and psychophysical differences between early-
and late-onset strabismic amblyopia. Invest
Ophthalmol Vis Sci 2003; 44(2): 610-617.
Almog Y, Nemet A. The correlation between
visual acuity and color vision as an indicator
of the cause of visual loss. Am J Ophthalmol
2010; 149(6): 1000-1004.

Davis AR, Sloper JJ, Neveu MM, Hogg CR,
Morgan MJ, Holder GE. Differential changes
in color and motion-onset visual evoked
potentials from both eyes in early-and late-
onset strabismic amblyopia. Invest Ophthalmol
Vis Sci 2008; 49(10): 4418-4426.

47.

48.

49.

50.

51.

52.

Lunghi C, Burr DC, Morrone MC. Long-
term effects of monocular deprivation revealed
with binocular rivalry gratings modulated in
luminance and in color. J Vis 2013; 13(6): 1-15.
Beck RW. Disorders optic neuritis. Miller
NR, Newman NJ, (eds.). Walsh & Hoyt’s
Clinical  Neuro-ophthalmology. 5" ed.
Baltimore: Williams & Wilkins; 2002.
Murtha T, Stasheff SF.Visual dysfunction in
retinal and optic nerve disease. Neurol Clin
2003; 21(2): 445-481.

Birch J. Worldwide prevalence of red-green
color deficiency. J OptSoc Am A Opt Image
Sci Vis 2012; 29(3): 313-320.
Alabdelmoneam M. Prevalence of congenital
color vision defects in Saudi females of Arab
origin. Optometry 2011; 82(9): 543-548.
Bradley A, Dahlman C, Switkes E, De Valois
K. A comparison of color and luminance
discrimination in amblyopia. Invest Ophthalmol
Vis Sci 1986; 27(9): 1404-14009.

qv

1WQ0 (53 « 11€1E o)Laild (@uiiaidd § Cumyy 3)9s

ohjle (Al ok oGRSl dlas


http://jmums.mazums.ac.ir/article-1-9246-en.html
http://www.tcpdf.org

