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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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[SO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintena
described in the ISO/IEC Directives, Part 1. In particular the different approval critéria nee

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the

Details of any patent rights identified during the development of the docufént will be in the Intro
and/or on the ISO list of patent declarations received (see www.iso.drg/patents).

constitute an endorsement.

For an explanation on the meaning of ISO specific térms and expressions related to con

to Trade (TBT), see the following URL: Foreword — Sirpplementary information.

SC 37, Biometrics.

mittee,

nce are
ded for

the different types of document should be noted. This document was drafted inaceordance with the

subject

pf patent rights. SO and IEC shall not be held responsible for identifyinglany or all such patent rights.

Huction

Any trade name used in this document is information given for*the convenience of users and does not

formity

pssessment, as well as information about ISO’s adherenge to the WTO principles in the Technical Barriers

The committee responsible for this document i$ISO/IEC JTC 1, Information Technology, Subcommittee
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Introduction

This Technical Report provides support for the further development of ISO/IEC biometrics international
standards in the context of cross-jurisdictional and societal applications of biometrics, including
standardization of both existing and future technologies.

ISO/IEC/TR 24714-1:2008 lays down the principle that inclusive designs of biometric systems are
ones that as many subjects within the target population as is reasonably possible can use the systems

effectiy

n]y and with minimum discomfort This Technical Renort offers cguidance in the r]ia]ngnn

r o
betwegn writers of system specifications for biometric systems and the developers of biometric systeras
in reaching a common understanding of the target population and agreement of what is reasonably
possible. This Technical Report aims to aid the procurement process of biometric systems, proyide 4§
means pf acceptance of inclusive design, and ultimately improve accessibility of biometric systeéms.

Central
establi

a system specification for a biometric system to specify those categories that must\be handled by théd
primarfy biometric system and those categories that would be required to use the exception handling

proces;
popula

Agreed
enables

to a common understanding of target populations is an agreed taxonomy. This Technical Report
hes taxonomy based upon a person’s inability to perform a function. This efiables a writer of

. Conversely the taxonomy enables biometric system suppliers to specify which parts of thd
ion they have accommodated for in their designs.

quantification of the target population and how accessibility and inclusivity is to be achieved
acceptance testing to be devised.

Vi
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Information Technology — Biometrics — Guide on
designing accessible and inclusive biometric systems

1 Scope

Procurements of biometric systems often stipulate requirements for the systems to be inclds
make provision for exception handling.

This Technical Report provides guidance for biometric system design and procurement to
the range of accessibility and usability issues. This report will build upon the generic guid
[SO/IEC/TR 24714-1, Information technology — Biometrics — Jurisdictional and(Societal considé
for commercial applications — Part 1: General guidance.

The biometric modalities addressed in this technical reportinclude those described in the ISO/IE(
(All parts), Information Technology — Biometric data interchange formats:

— Finger

— Face

— Iris

— Signature

— Vascular

— Hand-geometry

— Voice
2 Accessible and inclusive design taxonomy

Technical Report provides examples of good practice for particular biometric modalities agai
taxonomy, resulting inguidelines for inclusive design for the widest range of the population. The Tg
Report can also help in'selecting suitable biometric modality solutions when designing solution
particular population from the taxonomy descriptions.

There is a baSicprinciple of designing biometric systems in a way that they can be used effectiy
with minimum discomfort by the whole target population. There is also the need of reaching a c
understanding of the target population and an agreement of what is reasonably possible. This bri
requirement of designing biometric systems following the best possible guidance to create syste
are accessible. Accessibility problems of biometrics systems are not limited to disabled peoplg

ive and

handle
Aance in
rations

19794,

The taxonomy used by this\*Technical Report reflects that described in ISO/IEC/TR 29138-1.This

nst the
chnical
b with a

ely and
bmmon
ngs the
ms that
. Other

roupsmay be affected dueto nr‘r‘npafinna] constraints medical prnr‘pr‘hlrnc and rp]iginncl/r‘n]hlrn

issues.

A person may not be aware of any issues of them using a biometric system until at the point of u

se.

Biometric systems are not familiar to all, and even then may not be regularly used. Therefore inclusive

design must be based upon a lack of familiarity.

Considering all these scenarios, the following taxonomy can be considered. Each of the categories and

subcategories in this taxonomy will be detailed in subsequent clauses of this Technical Report.
— (Inability to) Perceive visual information

— People who are unable to perceive any visual information.

© ISO/IEC 2015 - All rights reserved
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People who have difficulty in perceiving visual information.

— (Inability to) Perceive auditory information

People who are unable to perceive any auditory information.

People who have difficulty in perceiving auditory information.

— (Inability to) Perform motor actions

— (Inpbility to) Present physiological attribute

— (Inpbility to) Apply instructions due to mental impairmment

A desc
conditi
accessi
otherr

Depeng
should

3 Ge

Peopte wito are umabte to watk umatded:
People who are unable to stand.
People who are unable to pitch, or yaw, or rotate head, or keep stationary.

People who are unable to raise and/or rotate arms/hands.

Unable to present the specified hand(s).

Unable to present specified finger(s) and/or palm(s).

Unable to present the specified eye(s) as attribute or as landmagk.

People who are unable to present physical attribute withinythe specified field of the sensor.

Unable to present specified auditory input.

People with cognitive or learning difficulties;

Where interaction and/or responses from:system are counter intuition or familiarity.
ability to) Follow guidance due to cultural discrepancies

People with language differences.

Fiption of each sub-catego¥y:is provided in the form of examples, rather than any medical
bn. Associated with each'category are references that contain guidance to improve particular
bility. In addition specific guidance for biometric systems is offered if this is not contained in
pference documents.

ing on the disability, the use of certain biometric modalities can be inappropriate and alternatives
be in place.

neric problems and recommendations

31 G

= 1.1
CIICTIC PIOUUICIILS

— Difficulty in positioning to see information or device if not in line of sight.

3.2 Recommendations

— In authentication schemes that use tokens (where the user has to claim its identity in advance),
these tokens should store information about the impairment of the user, for dynamic adaptation of
the system to that impairment.

© ISO/IEC 2015 - All rights reserved
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3.3 Sources for addition guidance on accessibility

For the design and development of a biometric system able to be used by people with disabilities, a huge
amount of standards and technical reports should also be addressed. ISO/IEC/TR 29138-2 provides
an inventory of all those related standards (international and regional) that could be applicable, being
some of them independent on the disability, while others focussed on a certain kind of disability.

4 (Inability to) Perceive visual information

4.1 Examples of Problems

4.1.1 People who are unable to perceive any visual information
— Cannot access information presented (only) via graphics.

— Cannot find device(s).

— Cannot tell status of visual indicators (e.g. LEDs, on screen indicators);-or gain visual feedback.

— Cannot determine number, size, location of controls on touch screens or flat membrane keyjpads, or
difficulty in locating without activating.

— Cannot align line of sight to markers.

4.1.2 People who have difficulty in perceiving visual\information

— Difficulty in discriminating foreground information from background information.
— Difficulty in discriminating colours.

— Problems with glare from screens.

— Difficulty in seeing temporary presénted information.

— Difficulty with insufficient &mbient light.

4.2 Modality independent guidance

Clauses in ISO/TR 22411 that apply to this case are 8.2.1, 8.2.2,8.2.5,8.3.1, 8.3.3,8.4.4,8.5.1,8.5.2,8.5.3,
8.6,8.7.1,8.7.3,8.114,8.11.3,8.12.2,8.12.3.1,8.12.3.2,8.12.3.3,8.12.6, 8.17.2,9.2.1, and 9.2.1.3.

[n addition, th€ following recommendations should be followed.

— Feedback to the user should not be provided only by means of visual signalling. Other fgedback
alteérnhatives, such asauditory or tactile should be considered as complementary to the visual fepdback.

NOTE While using colour can be a plausible solution, caution should be exercised on the choice of cdlours to
hccommodate people with colour vision deficiency.

— In authentication schemes (where the user has to claim its identity in advance) use tokens that also
have information stored about the impairment of the user, and adapt dynamically the system to
that impairment.

— Visually the capture device should stand out if it is attached to a terminal. The capture device
should be highlighted by making it a different colour to the surrounding area, or using alternative
illumination.

© ISO/IEC 2015 - All rights reserved 3
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4.3 Additional modality specific recommendations

4.3.1

Finger

— The reader should not be flush against the rest of the terminal. This will make it more noticeable

fro
ter

m both a visual and a tactile point of view. The device as a whole should be raised from the
minal, with the scanner area itself slightly recessed into the raised surrounding casing.

— Where multiple scans are taken in sequence, ideally the subject should be able to simply press and

hold tThe Tinger in place (1.e. removing the necessity to lIt and replace the finger repeatedly], I
repeated removal and replacement of the finger(s) is required, then there should be a ridge around
thq scanner area to aid location.

— Th
int

— A tpctile marking (consisting of, for example, a circular area with a different tekture) in the very
certre of the scanner area would allow accurate positioning of the finger, while net limiting the size
of the scanner area.

— Th

ingut or the light should start flashing slowly when the reader is awaiting input.

NOTE
gov/ass

e scanner area should be recessed into the surrounding raised casing, thereby guidingithe finger
b the correct location.

b scanner area should be lit internally. The light should only turn on vhen the reader is awaiting

It may be of interest to read the lessons learned stated in the’following two links: http://www.gao
bts/300/299126.pdf and https://www.dhs.gov/xlibrary/assets/usvisit/usvisit biometric_standards.pdf]

4.3.2
— Th

— For capture devices requiring precise locationsof the subject, audio feedback can be provided tg
allpw interacting with the systems without the need of visual feedback (e.g. telling the user where

to

4.3.3

— For capture devices requiring precise location of the subject, audio feedback can be provided to
allpw interacting with the systems without the need of visual feedback (e.g. telling the user where

to

4.3.4
— Th

noficeable from-both a visual and a tactile point of view. The device as a whole should be raised

fro

— WHhewatactile screen is used for capturing the signature, there should be high contrastin the light (o

col

Face

e light should only turn on when the camera is awaiting input.

move for a proper alignment for best face)presentation).

Iris

move for a proper alignment or to open more the eyelids for a better acquisition).

Signature

b signing tablet’should not be flush against the rest of the terminal. This will make it more

Im the terminal, with the signing area itself slightly recessed into the raised surrounding casing

pUL) intensity between the area where the signature should be placed and the rest of the screen.

— When a tactile screen is used for capturing the signature and the area to capture the signature does
not occupy the whole screen, an audio feedback should be provided when the signing device (i.e.
stylus or finger) is outside the acquisition limits.

4.3.5

Vascular and Hand Geometry

— The reader should not be flush against the rest of the terminal. This will make it more noticeable

fro
ter

m both a visual and a tactile point of view. The device as a whole should be raised from the
minal, with the scanner area itself slightly recessed into the raised surrounding casing.

© ISO/IEC 2015 - All rights reserved
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— Where multiple scans are taken in sequence, ideally the subject should be able to simply hold the
hand in place (i.e. removing the necessity to lift and replace the finger repeatedly). If repeated
removal and replacement of the hand(s) is required, then there should be a ridge around the scanner

area to aid location.

— The scanner area should be recessed into the surrounding raised casing, thereby guiding the finger

or hand into the correct location.

— Ideally, a tactile marking (consisting of, for example, a circular area with a different texture) in the

at the

J
same time not limiting the size of the scanner area.

1.3.6 Voice

— The level of directionality of the microphone should be low enough to allowracquiring th¢
from the biometric capture subject even if the subject is unable to face the sénsor properly
visual impairment..

5 (Inability to) Perceive auditory information
5.1 Examples of Problems

5.1.1 People who are unable to perceive any auditory information
— Cannot hear information presented through speech:

— Cannot hear information presented through tones.

— Cannot operate devices via voice activation only.

— Difficulty in repeatability of voice inflections for voice recognition.

— Require guide or personal assistant.

5.1.2 People who have difficulty in perceiving auditory information

— Difficulties with certain frequencies.

— Difficulties with(background noise interfering with auditory information.
— Speech is toofast.

— Difficulty in hearing audio information only once.

— Difficulty in discriminating sounds.

b sound
due to

5(2) Modality independent recommendations

Clauses in ISO/TR 22411 that apply to this case are 8.2.3, 8.2.4, 8.7.1, 8.9, 8.10, 8.12.6, 8.20.1, and 8.20.2.

In addition, the following recommendations should be followed.
— The system should not use auditory as the sole mechanism for communicating information.

— The system should provide visual or vibration feedback to show when the acquisition ha
place, and about the result of the whole process.

— Lighting signalling should be turned on when the sensor is awaiting input.

© ISO/IEC 2015 - All rights reserved
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— In authentication schemes (where the user has to claim its identity in advance) use tokens that also
have information stored about the impairment of the user, and adapt dynamically the system to
that impairment.

5.3 Additional modality specific recommendations

5.3.1 Iris

— Fo
feedback can be provided to allow interacting with the systems without the need of auditery
feeldback (e.g. showing arrows to tell the user where to move for a proper alignment or to openmore

5.3.2

lus or finger) is outside the acquisition limits.

5.3.3 | Voice
— Spé¢ech may be affected due to loss of hearing resulting in difficulty ifutsing voice recognition systems

— Us¢ of Voice may be an inappropriate biometric measure andalternatives may need to be in place.

6 (Inability to) Perform motor actions
6.1 Examples of Problems

6.1.1 |People who are unable to walk unaided

— Reftricted space to accommodate a wheelchair or other support equipment.

— D

—

fficulty with devices requiring éxtended reach.

— D

—

fificulty with devices requiring the use of both upper limbs at the same time.

— D

—

fficulty in operating products designed for a specific hand.

6.1.2 | People who are-unable to stand
— Difficulty with’devices requiring extended reach.

— Diffficultyin maintaining a steady pose.

— Reqiive guide or personal assistant.

6.1.3 People who are unable to pitch, or yaw, or rotate head, or keep stationary
— Not being able to align correctly in an iris or face capture device.

— Not being able to provide a steady biometric sample.

6.1.4 People who are unable to raise and/or rotate arms/hands
— Difficulty with devices requiring extended reach.

— Difficulty in manoeuvring limb(s).

6 © ISO/IEC 2015 - All rights reserved
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— Difficulty in grasping.
— Difficulty in twisting the wrist(s).

— Difficulty in quick repetition of the initial movement.

6.1.5 People who are unable to present physical attribute within the specified field of the

— Devices and/or instructions at an inappropriate height in relation to own physical height.

sensor

— Difficulty with restricted space.

6.2 Modality independent recommendations
Clauses in ISO/TR 22411 that apply to this case are 8.3.1, 8.3.3, and 8.12.3.1.
[n addition, the following recommendations should be followed.

— The collection of biometric data should be designed so that it can be adapted to different he
the relevant physiological feature, either by providing separate sensgrs located at different
and/or angles (e.g. standing subjects, wheelchair subjects, etc.), af by providing an adjustable
that can be adapted to the subject’s needs.

— Acquisition environment should allow space enough (haorizontally and in depth) as to allow
by users with wheelchairs and/or having an assistant,ex@ssistance dog.

— In authentication schemes (where the subjects have to claim their identity in advance) use|
that also have information stored about the impairment of the user, and adapt dynamic
system to that impairment.

— The area where the biometric recognition is to take place should provide some facility t
subjects that use mobility aids, to leave.them in a stable way.

— Signage should be placed to take aécount of standing and wheelchair using subjects.
6.3 Additional modality specific recommendations

6.3.1 Finger
— Thereader shouldbe centred on the terminal, so itis equally accessible for right- and left-handed|

— Ideally the usershould be able to simply press and hold the finger in place, while multiple sg
taken in séquence (i.e. removing the necessity to lift and replace the finger repeatedly).

— Ifrepeated removal and replacement of the finger(s) is required then there should be a raiseq
arouihd the scanner area to allow the user to hold on to the casing.

6(3;2 Signature, Vascular and Hand Geometry

ights of
heights
sensor

its use

tokens
hlly the

p allow

people.

ans are

| casing

— The signing tablet or sensor should be centred on the terminal, so it is equally accessible for right-

and left-handed people.

— The signing tablet or sensor, and/or surrounding terminal should have sufficient support
wrist and/or arm.

© ISO/IEC 2015 - All rights reserved
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7 (Inability to) Present physiological attribute

7.1 Examples of Problems

7.1.1

Introduction

This disability is different from the previous one, which was related to motor actions. In this case problems

such as

absence of the biometric property, not disability in moving it, are considered. It should be noted

bot o

that ity

7.1.2

— Not

7.1.3
— Dif

f

—

— D

—

— Dif

pad) so that artificial hands, mouth sticks, etc., cannot be used.

— Dif

f

—

— D

—

7.1.4
In addi

— Lag

— La

7.1.5

— Ex

7.1.6

— Ex

—  Usq
pai

7.1.7

s bhanacc: firlhao g dalia o axrlhath a o il o 43
lOl_y v A HUOOIUI\/ LIIdac OUlll\, Ul LIIC sulu\,lul\,o llla] |UACIL S § gy ouuu, Uu\.,o UJ ITUL LIIC Pl \./V IUMO O\,\,LAUII

Modality independent problems

able to provide the requested biometric characteristic.

Related to hand(s)
ficulty with devices requiring the use of both upper limbs at the same time.
ficulty in operating products designed for a specific hand.

ficulty where contact with body required (e.g. Fingerprint, palm print reader, or capacitive touch

ficulty with tactile sensitivity.

ficulty in presenting palm(s) if unable to open or closetiand(s).

Related to finger(s) and/or palm(s)
fion the problems related to hands, the following ones can be considered:
k of or poor fingerprints resulting from(occupation.

k of or poor fingerprints from medical treatment(s).

Related to face

stence of obstruction elements such as bandage or eye patches.

Related to eye(s)
stence of obstruction elements such as bandage or eye patches.

 of glasses\with small aperture and/or low transparency prevents acquisition of a representative
t of the-eye.

Related to voice

— Cannot operate devices via voice activation only.

— Difficulty in repeatability of voice inflections for voice recognition.

7.2 Modality independent recommendations

Clauses in ISO/TR 22411 that apply to this case are 8.2.5, 8.3.1, 8.3.3,8.12.3.1, and 8.12.3.3.

© ISO/IEC 2015 - All rights reserved
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In addition to such recommendations and to the recommendations provided in Clause 6 (both at modality

independent level and modality specific level), the following recommendations should be follow
is also applicable to 7.3).

ed (this

— Readers, cameras, and microphones should either cover sufficient field of capture to cover a full
range of sizes of users, or be easily adjustable to enable easy adaptation for the particular user.

— Systems should provide alternatives to users to be able to be identified by means of more than
one modality, being those modalities accessibility independent (i.e. face and finger, but not hand

goeometruvand vaccular (handl)
5] crrrer—v-or orror—(C T

............

7.3 Additional modality specific recommendations

7.3.1 Signature
— Signing area needs to be sufficiently large to accommodate all signature-styles and size

restricting the user, and generating inconsistent signature/signs.

8 (Inability to) Understand and apply the instructions
8.1 Examples of Problems

8.1.1 People with cognitive or learning difficulties
— Difficulty in reading signs, labels, and instructions,
— Difficulty in understanding instructions.

— Difficulty in memorizing steps for use.

— Confused by options, and controls,

— Issues with feeling time pressured.

8.1.2 Where interaction and/or responses from system are counter to intuition or familij
— Difficulty in understanding a new and/or unfamiliar system.

— Difficulty in comiprehension of icons and/or symbols.

— Lack of familidrity with jargon and/or technology.

— Unable$o interpret the instructions for a new or unfamiliar concept.

8.2, (Modality independent recommendations

vithout

arity

Clauses in ISO/TR 22411 that apply to this case are 8.2.1,8.2.2,8.3.1,83.3,87.2,8.8,811.1, and

8.12.6.

In addition, the following recommendations should be followed:

— Whatever biometric system is to be deployed, a scenario evaluation should be done
includes a representative number of test subjects with mental impairment to analyse their

which
level of

understanding and operation of the whole system. Several sessions should be carried out (as stated
in ISO/IEC 19795) separated by a minimum of 15 days to analyse the level of remembrance capability
by the test subjects, paying special attention to those with mental impairment. With thatinformation,
adjust the process and the feedback provided to the subject to minimize the impact of impairment.
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— In authentication schemes (where the user has to claim its identity in advance) use tokens that also
have information stored about the impairment of the user, and dynamically adapt the system to
that impairment.

8.3 Additional modality specific recommendations

8.3.1 Signature

—  Praoduction of signatures and secure signs require a level of either llfprm‘v Qor nndprcfnndmo of the

purpose, process, and consequences of the biometric measurement.

9 (Inability to) Follow guidance due to cultural discrepancies
9.1 Hxamples of Problems

9.1.1 |People with language differences

Lack of|foreign language capability.

Unable|to act on auditory instructions.

— Diffficulty in reading signs, labels, and instructions.
— Diffficulty in understanding instructions.

— Require interpreters.

9.2 Modality independent recommendations
Clauseq in ISO/TR 22411 that apply to this case are 8.2.1, 8.2.2,8.3.1, 8.3.3,8.7.2,8.8,8.11.1, and 8.12.6,
In addition, the following recommendations.should be followed:

— WHen designing guidance (especially when using symbols), study the meaning of them (and theiy
equiivalents) in those cultures that are relevant to the deployment. With such study, either decide for
thg best intersection of the pefential symbols to be used, or provide several feedback alternativeg
for|different cultures.

— In puthentication schemes (where the user has to claim its identity in advance) use tokens that
alsp have informationstored about the main cultural origin of the user, and adapt dynamically the
syqtem to the cultural origin and level of the user.

9.3 Additional modality specific recommendations

9.3.1 |Einger and Hand Geometry

— In order to avoid reluctance in touching surfaces, consider the user of touch-less sensors whenever
the impact of such reluctance is significant.

9.3.2 Face and Iris

— For those cultures where part (or all) of the face/eyes is/are covered, privacy protection should be
provided (e.g. a privacy curtain), to allow users to remove the coverage, perform the recognition,
and re-place the coverage.

— For those cases where such privacy protection is not permitted or accepted, an alternative modality
should be provided.
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— In case of iris, consider allowing the iris recognition without prior face detection and checking. This

is to be balanced with the potential risk of spoofing attacks.

9.3.3 Signature

— As different cultures sign in very different ways (some without letters, some with only
letters, some with initials, etc.), evaluate the signature recognition solution to achieve a
level of performance for all cultural cases that are relevant to the deployment.

capital
similar

0.3.4 Voice

— Repeating phrases in non-mother tongue language may not produce repeatable inflectio
Therefore, if a text dependent solution is deployed, allow text utterances to bexin the
tongue of the user.

ns, etc.
mother
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Annex A
(informative)

Description of impairments

A.1 Demographics

Accordjng to the World Health Organisation [2004 & 2006 (accessed in January 2008)], the following
demographics for visual and hearing impairments are recorded:

— Glgbally, in 2002 more than 161 million people were visually impaired, of whom 124 niillion people
hadl low vision and 37 million were blind. However, refractive error as a cause of ¥isual impairment
wals not included, which implies that the actual global magnitude of visual impairment is greater.

— Wadrldwide for each blind person, an average of 3,4 people have low vision, with country and regional
vafiation ranging from 2,4 to 2,5.

— Vigual impairment is unequally distributed across age groups. Mgre than 82 % of all people who
arqg blind are 50 years of age and older, although they representonly 19 % of the world’s population
Duk to the expected number of years lived in blindness (blind years), childhood blindness remains
a significant problem, with an estimated 1,4 million blind children below age 15.

— Available studies consistently indicate that in every region of the world, and at all ages, females havsg
a sjgnificantly higher risk of being visually impairedthan males.

— Viqual impairment is not distributed uniformly throughout the world. More than 90 % of the world’g
visually impaired live in developing countries,

A2 \»Lisually impaired
Individuals are registered blind if they have
— avjsual acuity of less than 3/60 Snellen, or

— a vjisual acuity of betwéen 3/60 and 6/60 Snellen and a considerable contraction of their field of
visjon, or

— avjsual acuity greater than 6/60 Snellen and a field contraction covering majority of the field.
Individuals are registered as partially sighted if they have

— visual aguity of between 3/60 and 6/60 Snellen and a full field of vision, or

— avisudl acuity of between 6/60 and 6/24 Snellen and a moderate contraction of their field of vision, or

— avisual acuity up to 6/18 Snellen, or even better, with a gross field defect

A.2.1 Aniridia

Aniridia is a rare congenital eye condition causing incomplete formation of the iris. This can cause loss
of vision, usually affecting both eyes. In Aniridia, although not entirely absent, all that remains of the iris
is a thick collar of tissue around its outer edge. The muscles that open and close the pupil are entirely
missing. The appearance of a “black iris” is the result of the really enormous pupil.
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A.2.2 Cataracts

A cataract is a clouding the lens. Vision becomes blurred because the cataract is like frosted glass,

interfering with your sight.

A.2.3 Colour blindness

Colour blindness is the reduced ability to distinguish between certain colours or wavelengths of light. If

one or more of the light detecting photoreceptor cells is faulty then colour blindness results.

A.2.4 Diabetic retinopathy

involves the retina.

A.2.5 Glaucoma

where it leaves the eye. In some people, the damage is caused by raisedceye pressure. Others m
An eye pressure within normal limits but damage occurs because there\isa weakness in the opti
In most cases both factors are involved but to a varying extent.

A.2.6 Macular degeneration

Sometimes the delicate cells of the macula become damgaged and stop working, and there ar
different conditions which can cause this. If it occuxrs later in life, it is called “age-related 1
degeneration”, also often known as AMD.

A.2.7 Nystagmus

Nystagmus is characterised by an involuntdry movement or shake in one or both eyes. The dg
vision impairment experienced by different people with nystagmus varies from a slight blut
vision to being registered blind.

A.2.8 Retinitis pigmentosa

Retinitis pigmentosa (RP)-is*the name given to a group of hereditary eye disorders. These di
pffect the retina. In RP, sight loss is gradual but progressive.

A.2.9 Other eyelconditions
Dther eye conditions include:
Best’s disease

-~ Laser surgery following cataract operations

Diabetes can affect the eye in a number of ways. The most serious eye condition associated with diabetes

Glaucoma is the name for a group of eye conditions in which the optic nerve is damaged at the point

hy have
C nerve.

E many
nacular

gree of
ring of

sorders

— Charles Bonnet syndrome

— Coat’s disease

— Coloboma

— Congenital cataracts
Corneal dystrophy

— Corneal graft

— Dry eye
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