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Colors are nsed to aid in idedirying universal color phases' emotrons'

ilLness€s, and the ripeness or fteshness ofFoduce Human eyes seecolorviacone

cells which are located in a 0 l mm'? spot of lhe retina near the back of the eve

called the fovea centralis. Normal color vision is hichromatic; anv color can be

recreated by combining blue, red, and grcen, perceived by a cluster of

photorec€ptive cones.Thereare thee q'/pes ofcoDe cells:S_cooes M_cones' and

L-cones which denote to the short, medium, and long wavelengtlrs cones'

respectively. They are also commonlv refened to as bhre' green and red

pholoreceptor cells . There are six to seven million cone cells in a human eve of

which,640l" are rcd sensitive.33% are green sensitiv€ and 3% are blue sensitive'

When iden rying a colonr, thes€ cones function according lo their conesponding

activation thresholds. The combination ofthe ditrerent activation thresholds lor

the three types ofcones is fien processed bv the brain and the cor'esponding

colour is perceived. When anv of these cones are missing or defectivc' the brain

receives irrcofiect informalion, leading to limil€d colour perception'

Color vision deficiency (CvD) or color blindness is a common ocular disorder

fiat prevents the recognition and perception of specific colors by thre€

photoreceptors which, in nomal visioo. are all present and tunction accordins 1o

their spectral sensitivity peaks. This ocular disordcr can be either acqulred or

\l
cntal and 15 causcd by the lack of ur a

Kdshna. S. Babu

COLOR VISION DEFICIENCY AND CONTACT LENSES



photoreceplors CVD patients experience problems in work and everyday lifc

when matchjng or discriminaling between fine colors.

Color normal

I

--a

rffi*fifl!*l
lhcrc are three different types of color blindness: dichromacy.

monochromacy, and anomalous trichromacyr. uichromacy occurs when one of

the cone-shaped pholorcccplors is completely missing and is cateSorized as

protanopia (missing red cone cells), deutemnopia (missing green cone celh). or

tritaropia (missi,rg blue cone celh). Monochromacy is the rarest typc olcolor

blindncss in which at leasl two cone-shaped pholoreceptom are missing

MonoclTomal people are complctcly colorblind (achromatopsia) or have only

blue cone-shaped photorec€ptors. As lhe third classriication, anomalous

trichromacy occurs rlhen one of the cone-shaped pholoreceptors is defective.

Depcnding on whjch cone-shaped photorcceptor is defective, anomalous

trichromacy is divided into thJee categories: prolanonaly (defeciive red cone

celh). deulemnomaly (dcfective green cone cells), and tritaromaly (defective



To date, there is no curc for any lype ofCVD. but lhere have been several

a&mpts 10 improve color vision. The mosl prominent we ables ulilized hy

color blind patients are tinted glasses/lenses, which are based on colorcd fillers.

The idea of usins colored fillers came from Seeback in l837.By usinS a rcd filler

dd a gccn filter, Seeback noliced patienls could dislinguish betwccn fte relative

brightness of differenl shades of red and green. The lirst pair of glasses using this

idea was then built by Maxwell in 1857. These glasses used one lens dyed r€d

and the other le.s dyql green. Using the slasscs. subjects were able to distirguish

beiveen manycolors which they had nol bccn able to previously Based onthcse

lesults, Maxwcll hypolhesized thal after prolonged exposure to the glasscs,

subjects maybe be able 1l) diferentiare bctwcen more shades of red and grceD.

Existing color-corrective slasses arc hish cost. bulky. and incompatible wift

othe. vision corection lenses Hcnce. a cost-effective conlact lens was tried lor

CVD management. The wcaring ofa coloured contacl lens in one eyc only lhat

absorbs strongly in a. appropriale \raveband normauy help paticnls io pass

ce.rain occupational colour visioi screening tcsls. Io date there are numerous

nodalities oflcnscswhich are available in rhe market forthcconeclion ofCVD,

out oflhem Chromacen lenses (Canror & Nissel Lld. UK) and x-Chrom wcre

lmong the top lor colour visio deUciercr_ trcainent.

Chromacen is a system ol coloured lcnscs oIa speciic densit-v and huc thal are

worn as contacl lenses. Ihcsc haploscopic UlleA wo.k by changints the

wavcleDglh ofcrch colourentering one or both eycs. enhanctug colou.perception

and colour discrimination. For nuny persoDs suffering froh colour deticiency,

this improvement can be dramatic and Iife changins. Chromacen lenses arc also

beneficialin specific leaming difficulties (SPLDi includins dyslexia I'orpatient

assessment" for citne. colour deficiency or SpLD, the diagnostic system is

required, which consists of a lirll range of diagnoslic tillers

and a 25 contact lens trial set in ihe same colouN as thc filtcn.



The colour filler is placed over the non-dominant eye while lhe paticnt observes

a colour scrccn. It docsr't rnattcr ifthe eye is amblyopic or even divergenl. 1he

illters are colouredviolel, purple, ormge, yellow. grem, amber and magenla. The

tiller that allows the perception of the mosl

colou,s in the screen is deteflnined, and based on the colourofthis an approp ate

soft conlacl lens of the same colour is inse(ed onto the eye.

Usually about on€ in three pari.nls will notice .n improvemenl in colour

perception. A final contnct lcns is then offercd, or the patient can have tiDted

speclacles To hide the spectacle tint, the leNcs arc usually coarcd wjdr a

mirror or semi-mnrored-coating to look Iike sunglasses.

X-Ch.o,n is a 74% walcr coDtcnt colour fllter soft lcns with a lypical base cuNe

ol8.6mnr and a total dianctcr of l4 5nnn X chro,ne is a color coded contact lens,

worn monocularly in non-dominanl eye and is used to overcome red-greeD colour

vision deficiencies. As the red conlacl lens is only canied in one eye.lhepalienl

caD comparc diftirent contrasrs between the io eyes.'lhe lens is named the "x-
Chrome" lens because the gcnc that caNcs thc problen is cairied on the X

chromosome. By monocular use of lhe lens. the eye receives a dillercnr

luminacc and chroDutic siSDal lrom the olher eye and through a process ol
retinal rivalry a wider.ange ofcolour discriminatio, is obseNed by an individual.

Colou confusions have a varialion of lighhess. lf wavc lcngth of green pass

Ur.ough it they become da.ker and with red wavelength lighter. Il a colour

deficientwears ared lens and views object ofred and green colour, ftc srccn



portion will look darker than the red. so that previously blended two colours will

be visible separate. During the initial stages ofwear, until adaptation has taken

ptace, tbere may be some disorjentation of depth judgmcni' which should be

pointed out to patienls for reasons ofsafety.-Soft lenses are also availablewith a

brown iris and colour coneclion pupil, wilh or without power.

Till date therc were many technologies who offer coreclion for color

vision deficiency and among them few like Colocorrection Svstem and

lnchroma's patented lens wele proving I 00 % effi cacy for passing lshihara color

vision test. This wouldbe a great opportunity for color deficiency patients to lry

these types of conection modalilies for improving their daily liYing , especiallv

when it com€s to young color deficiency children. Although lhese corrections

can improve color vision dlscriminatior, legal aspects forqualirying color Yision

ass€ss cnt test with lhese lenses for sp€cihc job requirements is still at a point of

controversy. Thus all eye care pmctitioners should be more cautious while

praclicing color vision assessment iest and a proper examination of comca and

contact lens is preferred b€fore moving on to color vision assessment.
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Ehe Gozette of -andio

Government of lndia Guidelines for Evaluation of
visual Disability

THE GAZETTE OF lNDla : EXTRAORDINARY {PART ll-SEC- 3(iDl

M INISTRY OF SOCIAL JUSTICE ANO EMPOWERMENT

IDeparrnent or EmpMrmenr or PeEons wirh D6abilili.s (oiryansjanl
NOTIFICAIION

New Derhi rho 4lh January, 2013

VISUAL IMPAIRMENT
Def nirion: visuar impaimenl
(a)'blindness'meaisacondlionwh€6apercorhasanyorlherolleng @ndito.s afier

Oiotalabsonce or sishli or
(i) visuaraeity e* than 3/60 or e$ lhan 1ol20o (Sn€ll.n) n the b

(ii)liorarion orthe li€ d orvision sublendins ai angle or l6s than 10 desrce.

(b ) 'low-vision' means a cond lion wh€€ a percon has any.lth€ ronow ng condillons,

(i) visualacuity iol exeding 6/13 or .$ than 20160 uplo 3 60 or lplo 10/200 (snelen) in

rh6 b.ti€r €ye wirh besr possible .or€clions: or
(ii)limlalion ofrhefed or vision slbt.nding an ans e ot less lhan 40 d€gr€6 up to 10

Nalureotcedificare:Themedc.rautlroritywirdecidewherheradisabilLlyc€rlli€leshould
be1€mporary or permanent. The dLsabi ry shallbe p€manent lo b
can b€ lemporary ir lhe condilion is like y to worcen and also lor spacllic puQos€s such as
ror pu6ui.g €ducalion. The need or€asessm€nl, irGqu red, should be clearym€ntionod
ln fte en'licale w rh a rime fram
derecrs, op€Etad congenitarcalaractwth mheal deompensat on, operaled co^gen a
qlaucoda with hazy omea elc., tho pal ent especlally can be lssued . lempoEry cn fcale

Visual lnpaimcnt Cedilic.Uon Crii.ri..nd Gddation vElon ..*ssment should be
don€ alte/ b..t posglbl. corEction (nedi€I, rurgic.l or u6u.llconrenlion.l
3pocl.cl6). Th6 O phlhalmologisl shai clrcle lhe vi.ion Slatus a nd th e Pe@niaA e

lmpeirmenland malk ihe ois.billy €tosory accodinoy as lnd€F
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line shouLd be rcad mmp

below that line should be t6ken ior vlsualacuty

;lii ftDaoo d'rnril6roi

3/60



E

! Lrohl gEy. Rrght !y. k b t.r.y.
. Drlt grcy. L.n ay. is b.fin.ye

V ear ao i/ re6d.d shd d be rhe Be$ Corcded \4ualkliy (SCVA) i ore e}t. Percmt dMh ily s

halied N d6 rire bor mpotino to h6 v sua a.!d ror bor,\ ey*

fieB of Vision around centre of fixalion

r Lrlhr !cy. Riohi q. ts b.r.r.w
. D.,t scy- L.lt.y. sb.fid.yo

oiry bat e,t FdG b be hken r b aE@nl tor &iem n nq me %

6lr% 30%

Themedicalaulhorryshallmnpriseoneophuralmologstandcenfcaleordisablh,shar be

countersigned by Medic. Super nlendenlor Clrie, [,]ed criOrc€r or Clv Surgeon or any

olher equiva enl aLjf'o'ily as noliried by lhe Slale Govemment.
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l:*
l,*
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