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Colors are used to aid in identifying universal color phases, emotions,
illnesses, and the ripeness or freshness of produce. Human eyes see color via cone
cells which are located in a 0.3 mm? spot of the retina near the back of the eye
called the fovea centralis. Normal color vision is trichromatic; any color can be
recrealed by combining blue, red, and green, perceived by a cluster of
photoreceptive cones .There are three types of cone cells: S-cones, M-cones, and
L-cones which denote to the short, medium, and long wavelengths cones,
respectively. They are also commonly referred to as bilue, green and red
photareceptor cells . There are siX to seven million cone cells in a human eye of
which, 64% are red sensitive, 33% are green sensitive and 3% are blue sensitive.
When 1dentifying a colour, these cones function according 1o their corresponding
activation thresholds. The combination of the different activation thresholds for
the three types of cones is then processed by the brain and the corresponding
colour is perceived. When any of these cones are missing or defective, the brain

receives incorrect information, leading to limited colour perception.

Color vision deficiency (CVD) or color blindness is a common ocular disorder
that prevents the recognition and perception of specific colors by three
photoreceptors which, in normal vision, are all present and function according (o
their spectral sensitivity peaks. This ocular disorder can be either acquired or

congenital and is caused by the lack of or a deficiency In Lhe cone-shaped
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photoreceptors. CVD patients experience problems in work and everyday life

when matching or discriminating between fine colors

“Color normat

There are three different types of color blindness: dichromacy,
monochromacy, and anomaleus trichromacy®. Dichromacy occurs when one of
the cone-shaped pholereceplors is completely missing and is categorized as
protanopia (missing red cone cells), deuteranopia {missing green cone cells), or
tritanopia {missing blue cone cells). Monochromacy is the rarest type of color
blindness In which at least two cone-shaped pholoreceptors are missing.
Moncchromat people are completely colorblind (achromatopsia} or have only
blue cone-shaped photoreceptors. As the third classificalion, anomalous
trichromacy occurs when one of the cone-shaped photorecepters 1s defeclive.
Depending on which cone-shaped photoreceptor is defective, anomalous
trichromacy is divided into three categories: prolanomaly (defective red cone
cells), deuteranomaly {defective green cone cells), and Lritanomaly (defective

blue cone cells).
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To date, there is no cure for any type of CVD, but there have been several
atlempts lo improve color vision. The mosl prominent wearables utilized by
color-blind patients are tinted glasses/lenses, which are based on colored hlters.
The idea of using colored filters came from Seeback in 1837 By using a red filler
and a green filter, Seeback noticed patients could distinguish between Lhe relative
brightness of different shades of red and green. The first pair of glasses using this
idea was then buiit by Maxwell in 1857. These glasses used one lens dyed red
and the other lens dyed green. Using the glasses, subjects were able to distinguish
between many colors which they had not been able to previously. Based on these
results, Maxwell hypothesized that after prolonged exposure to the glasses,
subjects maybe be able Lo differentialc between more shades of red and green.
Existing color-corrective glasses arc high cost, bulky, and incompatible with
other vision correction lenses. Hence, a cosi-efleclive conlact lens was tried for
CVD management. The wearing of a coloured contacl lens in one eyc only that
absorbs strongly in an appropriaic waveband normally help patients 10 pass
certain occupational colour vision screening tests. To dale there are numerous
modaiities of lenses which are available in the market for the comection ol CVD,
out of them ChromaGen lenses {(Cantor & Nissel Lid. UK} and X-Chrom were
among  the  lop for  colour  vision  deficiency freatment.
ChromaGen is a system of coloured lenses of a specific density and huc thal are
worn as contact lenses. These haploscopic fillers work by changing the
wavelength of cach colour entering one or both eyes, enhancing colour perception
and colour discrimination, For many persons suffering from colour deficiency,
this improvement can be dramatic and life changing. ChromaGen lenses arc alse
beneficial in specific leamning difficulties (SpLD) including dyslexia . For patient
assessmenl, for either colour deficiency or SpLD, the diagnostic syslem is
required, which consists of a full range of diagnostic fillers

and a 25 contacl lens trial set in the same colours as the filters.
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The colour filter is placed over the non-dominant eye while lhe patient observes
a colour screen. [Fdoesn’t matter 1f the eye 1s amblyopic or even divergent. The
filters are coloured viglel, purple, orange, yellow, green, amber and magenta. The
filler thal allows the perception of the most
colours in the screen is determined, and based on the colour of this an appropriate
saft conlact lens of the same colour 1s inserted onto the eye.
Usually about one in three patienls will notice an improvement in colour
perception. A [inal contact lens 1s then offered, or the patient can have tinted
speclacles. To hide the spectacle tint, the lenscs arc usually coaled with a

mirror- or semi-mirrered-coating 1o look like sunglasses.

X-Chrom 1s 2 74% water content colour filter soft lens with a typical base curve
of §.6mm and a total diameter of 14.5mm. X chrome is a color coded contact lens,
worn monocularly in non-dominant eye and is used to overcome red-green colour
vigion deficiencies. As the red contact lens is only carried in one eye, the patient
can comparc different contrasts between the 1o eyes.’The lens is named the “X-
Chrome™ lens because the gene that causes the problem is carried on the X
chromosome., By monocular use of the lens, ihe eye receives a dilferent
luminance and chromatic signal from the other eye and through a process of
retinal rivalry a wider range of colour discrimination is observed by an individual.
Colour confusions have a variation of lightness. 1l wave length of green pass
through if they become darker and with red wavelength lighter. If a colour

deficient wears a red lens and views object of red and green caolour, the green
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portion will look darker than the red, so that previously blended two colours will
be visible separate. During the initial stages of wear, until adaplation has taken
place, there may be some disonentation of depth judgment, which should be
pointed out to patients for reasons of safety. Soft lenses are also available with a

brown iris and colour correction pupil, with or without power.

Till date therc were many technologies who offer correclion for color
vision deficiency and among them few like ColorCorrection System and
EnChroma's patented lens were proving 100 % efficacy for passing Ishihara color
vision test. This would be a great opportunity for color deficiency patients to try
these types of correction modalities for improving their daily living , espectally
when it comes to young color deficiency children. Although hese corrections
can improve color vision discrimination, legal aspects for qualifying color vision
assessment test with these lenses for specific job requirements is still at a point of
controversy. Thus all eye care practitioners should be more cautious winle
praclicing color vision assessment test and a proper examinalion of comea and

contact lens is preferred before moving on to color vision assessment.

/
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Government of India Guidelines for Evaluation of
Visual Disability

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I—SEC. 3{ii)]

MINISTRY OF SOCIAL JUSTICE AND EMPOWERMENT
[Department of Empowerment of Persons wilh Cisabilities {Divyangjan)]
HOTIFICATION
New Delhi, the 4th January, 2018

- : : . VISUAL IMPAIRMENT
Definilion:- Visual impaiment

fa) “blindness” means a condilion where a person has any al Lhe following conditions, after
pes| correclion-

fi) telal absence of sighl; or

{ii) visLal acuity less than 3/480 ar less than 10/200 {Snellen) in the belter eye wilh best
possible correction; or

(jii) limilation of the field of vision subtending an angle of less than 10 degree.

(b} "low-vision" means a condilion where a perscn has any of ihe lollowing conditions,
namely:-

{i) visual acuity nol exceeding 6718 or less than 20/60 upto 3/60 or upto 10200 {(Snellen} in
lhe bettar eye with besl possible correclions; or

{ii} limitalicn of the field of vision subtending an angle cf less lhan 40 degree up to 10
degree.

Nature of Cerlificale: The medical authority will decide whether a disability certificate should
be temporary or permanent. The disabilily shall be permanent 1o be cerified. The certificate
can be temperary if lhe condition is likely to worsen and also for specific purposes such as
for pursuing aducation. The need of reassessment, if required, shou!d be clearly meniianed
in lhe cerlificate wilh a lime [rams. In certain cases such as keratoconus, developmental
defects, operated congenital cataract with corneal decompensation, operaled congenital
glaucoma with hazy comea etc., the patient especially can be issued a temporary cerificale.

Visual Impairment Certification Criteria and Gradation Vislon assessment should be
done after best poasible correction {medical, surgical or usualiconventionat
apectacles). The Ophthalmclogisl shall circle the vision Status and the Percenlage
Impairment and mark the Disability categeory actordingly as under:-
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Belier aye Worse eye Percenlage of Disabilily calegory
Best comrecled Best corrected impairment
6/6 1o 6/18 &/6 1o 6/18 0% Q
6124 to 6/60 10% 0
Less than 6/60 to 20%
g0
{ ess than 3/60 to No | 307 il (One eyed person)
Light Perception
6/24 to 6/60 6/24 to B/60 A0 I 2 (boter vision
Or visual feld less
than 40 upto 20 . =
around center of Ié?as; than 6/60 Lo 50% (Il b (law vision)
hxation or
hemianopia iNvolving | | ess than 3/60 to No | 80% Il & (fow vision)
macula Light Parception
Less lhan 360 lo Less than 6/60 to 7O% I o {low vision)
gf60 ar visual field 3/60
less than 20 uplo 10
degree around the Less lhan 3/60 to No | 80% Il & {low vision)
centre of fixation Light Percaplion
Less than 3760 to Less than W60 to No | 90% 1% a (blincdness)
1/80 or visual field Light Perception
less than 10 degree
around the centre of
fixalicn
Only HMW Only HM 100% IV b (blindness)
Qnly light perceplion Only lighl perception
Mo Lighl Perceplion | No Light Perceplion

*For Visual acuity the line should be

below thal line should be taken for visual acuily.
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MATRIX TABLE

LEFT EYE
G/6 - G118 Brad 636 &/6l MED 260 1560 HMYPL

G- G613 0% 0% 10% 10% 20% il 30% 0%

=] 0% 0% 50% [ JILTH B0% GO%;

|

=

H A0 20%% B0% G0%; G0%

T 40% BO%; 60% BO%, 60%

E

s 70%

E

» Lighl grey- Right eya is batter aye

o Dark grey- Left aye is better aye
Visual acuity recorded should be the Besl Correcied Visual Acuity (BCVA) in one eye. Percent disabiity is
marked insida the box camespanding to the visual acufty for both eyes

Field of Vision around centre of fixation

LEFT

=40* <20% | <10®
to 20" | to 10°

<40° 40% | §0% | 60%
o 20*

X o — A

10"

s Light grey- Righl eya Is better eye
«  Dark grey- Left oye |5 betler ayeo
Only bettar eye Filds Lo be laken in 1o account for determining the %

Medical Authority

The medical authority shail comprise one ophthalmologist and cerlilicate of disability shall be
countersigned by Medical Superintendent or Chief Medical Officer or Civil Surgeon or any
other equivalent authority as notified by the State Government.
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