R-0 – Good visual contrast between buttons and their
labels / buttons and their sourround

RANKING: 1
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: turning knob, press button

PROBLEM
(1) Many people with a vision impairment may find it difficult to distinguish between certain
combinations of colours. Furthermore, low lighting and coloured lighting can decrease any user's
ability to distinguish between two colours. Colour schemes (of buttons and their labels, as well as
buttons and their surround) should therefore be selected to maximise colour contrast, thus maximising
visibility of the buttons and legibility of their labels. (2) Particular finishes and textures produce more
glare than others and glare reduces visual contrast.

SOLUTION
Buttons should therefore be designed with materials that maximise visual contrast. (3) The physical
design of buttons can affect visual contrast. For example, buttons that are flush against their surround
will have lower visual contrast to buttons that protrude. The physical design of buttons should also be
selected to maximise visual contrast.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-1 – Improve the tactile detection of key tops

RANKING: 2
CONTEXT
Profile: VI1,VI2,MD1,MD2
EnvRule: lighting level, lighting type, glare
Component: press button

PROBLEM
People with low vision tend to rely on touch to operate mobile phone keys. Keys that are small and
close together can be difficult to differentiate by touch.

SOLUTION
To improve tactile detection, key tops should be convex or flat with a raised edge.

source: NCBI, http://www.cardiac-eu.org/guidelines/keys.htm, http://www.cardiaceu.org/guidelines/telecoms/mobile.htm
figure: Arçelik A.Ş

R-2 – Large keys for better differentiation

RANKING: 3
CONTEXT
Profile: VI1,VI2,MD1,MD2
EnvRule: lighting level, lighting type, glare
Component: press button

PROBLEM
The spacing between the keys is as important as the size of the keys, as spacing enables keys to be
more easily distinguished both visually and by touch.

SOLUTION
Keys should be as large as possible without reducing the distance between the keys to less than half
the key width.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: http://www.sxc.hu/browse.phtml?f=download&id=306711

R-3 – Illuminated keys for bad lighting conditions

RANKING: 2
CONTEXT
Profile: VI1,VI2
EnvRule: lessThan(?lighting_level,2)
Component: press button

PROBLEM
A benefit to internal illumination of keys exists in lower ambient lighting conditions, at night time, in
dark natural lighting conditions or where artificial lighting may be low or non-existent. In contrast, in
bright ambient lighting, there may be a slight disadvantage to having internal illumination. The darker
the ambient lighting, the more beneficial internal illumination of keys will be.

SOLUTION
Ideally the keys should be internally illuminated, but the internal illumination should not reduce the
legibility of the labels in artificial light or daylight.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/keys.htm
figure: http://www.tiresias.org/research/reports/internal_illumination_report.html#fig2b

R-4 – Clear legible visual markings on the keys

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: turning knob, press button

PROBLEM
People with low vision, or people operating keys in low lighting will benefit from clear legible icons and
labels. Larger icons and labels are easier to see and read as are those which have a high contrast
between the icon or label and the background.

SOLUTION
The visual markings on the keys should therefore be high contrast, clear, and as large as is possible
on the key top.

source: http://www.cardiac-eu.org/guidelines/pictograms.htm, http://www.cardiaceu.org/guidelines/telecoms/mobile.htm, http://www.cardiac-eu.org/guidelines/keys.htm
figure: Universität Bremen

R-5 – For better tactility keys should be raised above the
body of the phone

RANKING: 3
CONTEXT
Profile: VI1,VI2,MD1,MD2
EnvRule:
Component: turning knob, press button

PROBLEM
People who rely on touch to operate keypads benefit from keys that are as distinctive as possible to
the touch.

SOLUTION
Raised keys are more easily distinguished than those that are flush against their surround. Keys
should therefore be raised above the body of the phone (preferably by 5 mm).

source: NCBI, http://www.cardiac-eu.org/guidelines/keys.htm, http://www.cardiaceu.org/guidelines/telecoms/mobile.htm
figure: Arçelik A.Ş

R-6 – Key activation pressure

RANKING: 3
CONTEXT
Profile: MD1,MD2
EnvRule:
Component: turning knob, press button

PROBLEM
People with manual dexterity problems may have difficulty pressing buttons due to limited strength or
limited mobility in hands or fingers.

SOLUTION
The pressure to activate a key should be between 0.5 and 1 Newton.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-7 – Auditory and tactual feedback of successful key
activation

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2
EnvRule:
Component: turning knob, press button

PROBLEM
People with manual dexterity problems may have difficulty pressing buttons due to limited strength or
limited mobility in hands or fingers. People with low vision may not be able to clearly see a visual
change in a button that signifies that it has been successfully activated. Therefore it is not always
obvious to a user when a key has been successfully operated and users may expend unneccessary
energy pressing keys harder than is required or repeatedly pressing buttons that have shown no
obvious sign of activation.

SOLUTION
There should therefore be auditory and tactual feedback of successful key activation. Auditory
feedback in the form of sounds such as a 'beep' or 'click' when a key is pressed is helpful to many
people and enhances feedback and subsequently performance. Tactile indication can be provided by
a gradual increase in the force, followed by a sharp decrease in the force required to actuate the key,
and a subsequent increase in force beyond this point for cushioning.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/keys.htm
figure: Universität Bremen

R-8 – Function keys should be tactually discernable from
numeric keys

RANKING: 2
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: turning knob, press button

PROBLEM
Usability can be enhanced by grouping related keys together and by making different groups of keys
visually distinctive. One benefit of this is that, for example, function keys are less likely to be
accidentally touched when entering numbers. People with low vision however may not be able to
distinguish between groups of keys by sight alone.

SOLUTION
Function keys should therefore be tactually discernable from numeric keys.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Arçelik A.Ş

R-9 – Tactual indication for better orientation on the
keypad

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: press button

PROBLEM
For people who are unable to see the keypad or for those who touch type, it is neccessary to have a
tactile mark to enable orientation on the keypad without the use of sight. It is critical that this mark be
consistent with recognised standards or accurate orientation will not be possible.

SOLUTION
There should therefore be a tactual indication on the '5' key or on a QWERTY keyboard on the 'F' and
'J' keys. Designers should follow the ETSI standard ES 201 381 for tactile identifiers on keypads.

source: NCBI, ETSI standard ES 201 381 for tactile identifiers on keypads, http://www.cardiaceu.org/guidelines/keys.htm
figure adapted from: http://www.flickr.com/photos/spadgy/313251515/sizes/l/in/photostream/

R-10 – A voice mode selection that announces all key
presses

RANKING: 1
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: speaker

PROBLEM
People with visual impairments may have difficulty to clearly see and read the key labels and the text
in visual displays.

SOLUTION
A voice mode selection that announces all key presses can be helpful and in some cases may be the
only way a user can successfully operate a keypad.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-11 – The basic functions of a phone should be easy to
use and accessible

RANKING: 3
CONTEXT
Profile: VI1,VI2,MD1,MD2
EnvRule:
Component: turning knob, press button

PROBLEM
Some people may have difficulty operating the full range of features of mobile telephones, for example
due to lack of familiarity with technology.

SOLUTION
The basic functions of a phone (i.e. making and receiving phone calls) should be easy to use and
accessible. One example is to include One-touch (or Speed Dial) buttons, which can be extremely
helpful for ease of calling telephone numbers stored in the memory.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-12 – Allow the user to use the product at his own pace

RANKING: 2
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component:

PROBLEM
People who require longer than average time to use technology, as a result of lack of familiarity or as
a result of being slowed down by physical limitations, do not like to be rushed or to think that they are
likely to be 'timed out' by the machine.

SOLUTION
It is therefore necessary to allow for such people to use the product at their own pace. Where timed
responses are required allow the user to adjust them or set the amount of time allocated to the task.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/keys.htm
figure: Universität Bremen

R-13 – The display should be clearly legible

RANKING: 2
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
People with low vision, or people operating products in low lighting will benefit from clear legible
display. Onscreen text which has a high contrast between the text and the background is easier to see
and to read.

SOLUTION
The visual display should therefore have good contrast and use a clear typeface.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/displays.htm
figure: DORO Inc.

R-14 – The text should not be scrolling or flashing while it
has to be read

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
Flashing text attracts attention but can be hard to read. If this is used, the text could flash a few times
and then stop. Scrolling or moving text also creates significant problems for people with low vision, as
the reader's eyes have to move at the same time as focussing on the text. On an information board,
showing blocks of text for a few seconds at a time would be easier to read than continuously scrolling
the text.

SOLUTION
If all of the text does not fit on the screen or display in one showing, then the text could be split into
consecutive blocks, each revealed for a few seconds. If the text requires many blocks, providing
"page" numbers (e.g. 1/3, 2/3 and 3/3) would be helpful, so the reader knows how much text will
appear. Text should not be scrolling or flashing while it has to be read.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/displays.htm
figure: Universität Bremen

R-15 – Minimise glare to avoid reflections

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule: greaterThan(?lighting_level,2)
Component: LED, LED Array, Display

PROBLEM
Glare can be caused by reflections from sunlight or bright artificial lighting on the visual display or
other surfaces of a product. Glare can make products difficult or impossible to use if the screen or
product surface cannot be easily seen or labels or onscreen text read. This will in particular be a
problem for people with vision loss.

SOLUTION
Particular materials and textures, such as glossy surfaces, can cause more glare than others, which
can be selected to minimise glare. The display and control surfaces of a product should therefore be
designed to minimise glare.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/displays.htm
figure: Universität Bremen

R-16 – Allow the user to adjust the backlighting times

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule: lighting level, lighting type, glare
Component: LED, LED Array, Display, turning knob, press button

PROBLEM
People who require longer than average time to use technology, as a result of lack of familiarity or as
a result of being slowed down by physical limitations, may find it difficult to use a display if the
backlighting times out after too short a length of time.

SOLUTION
It is necessary to allow for such people to use the product at their own pace. The product should offer
the user the ability to alter the length of activation time for the back lighting.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/displays.htm
figure: Universität Bremen

R-17 – The user should be able to increase the font size

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
Products which show text on a visual display should allow adjustment of the size of the characters.
Different people have different preferences for text sizes, which aid in ease or speed of reading.
People with low vision or in conditions of low visibility (such as low lighting) will typically benefit from
larger text size.

SOLUTION
Offering users the choice to select their preferred text size is the best way to ensure that the needs of
as many people as posisble are considered. The user should be able to increase the font size on on
screen or displayed text.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/displays.htm
figure: Universität Bremen

R-18 – Avoid to present the text in all uppercase for easier
reading and identification
PICTURE
RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
Letters and words have distinctive shapes and people subconsciously recognise these shapes when
they read. When text is presented in all uppercase (or bold) the shapes are more difficult to identify
therefore making the text more difficult to read.

SOLUTION
Text should therefore be in upper and lower case and not all in capitals. Individual words in all capitals
do not cause as much of a problem as groups of words or sentences.

source: Lake, S.E.L. and Bean, K. (2008). The Business of Technology: Digital Desktop Publishing,
First Edition. Thomson South-Western. http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm

R-19 – Use Arabic numerals

RANKING: 3

CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
Roman numerals are more difficult to identify because (a) they are less familiar to the general
population and (b) for particular typefaces they are less legible than Arabic numbers, for example it is
difficult for people with low vision to distinguish between I, II and III, particularly when widely used
sans serif typefaces like Arial are used.

SOLUTION
Therefore Arabic (1,2,3...) and not Roman (I,II,III...) numerals should be used.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-20 – Avoid the use of red/green and blue/yellow
combinations for better legibility

RANKING: 2
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
Colour blindness comes in a number of different forms but the most common form is red/green colour
blindness, which affects approximately 8% of men in Europe. As we age, our ability to distinguish
between blue and yellow can also decrease.

SOLUTION
As a result, on colour displays, red/green and blue/yellow colour combinations should not be used.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm, http://www.cardiaceu.org/guidelines/colour_blindness.htm
figure: Universität Bremen

R-21 – Maximise the grip of the material

RANKING: 3
CONTEXT
Profile: MD1,MD2
EnvRule:
Component:

PROBLEM
People who have problems with manual dexterity or people who have low strength might have
difficulty holding a phone that is very small and/or is made of slippery material.

SOLUTION
External features can be designed into the phone, for example physical design features such as
contours or non-slip materials, to maximise grip. The phone should be designed in such a way that it is
easy to hold by someone with a weak grip.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-22 – The phone should be able to lie on a table and be
operated one-handed

rubber-lined case with raised edges

RANKING: 2
CONTEXT
Profile: MD1,MD2
EnvRule:
Component:

PROBLEM
People who have problems with manual dexterity, people who have low strength or those who have
only the use of one arm or hand might have difficulty operating a phone while at the same time holding
it.

SOLUTION
The phone should be able to lie on a table and be operated one-handed (non-slip material on the
underside of the phone would help to hold the phone in place if it is used while lying on a table).

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-23 – Audio and visual indication when the phone is
switched on or off

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2
EnvRule:
Component: speaker, LED, LED Array, Display

PROBLEM
Users who have low vision may not be able to see the phone and its visual alerts clearly. While users
who are hard of hearing may not be able to hear the phone and its audible alerts clearly.

SOLUTION
There should therefore be an audio and visual indication when the phone is switched on or off.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-24 – Messages and instructions should be clearly
understandable for non-technical users
PICTURE
RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule: lighting level, lighting type, glare
Component: LED, LED Array, Display

PROBLEM
Many product users are not experienced with technology. Technical terminology may be unfamiliar to
a user and can cause confusion.

SOLUTION
To successfully use and enjoy a product, a user should be able to clearly understand the messages
and instructions that the product presents. Error messages should therefore always be
comprehensible to the non-technical user.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm

R-25 – All labels and instructions should be in short and
simple phrases or sentences

RANKING: 2
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
Many product users are not experienced with technology. Technical terminology may be unfamiliar to
a user and cause confusion.

SOLUTION
To successfully use and enjoy a product, a user should be able to clearly understand the messages
and instructions that the product presents. All labels and instructions should be in short and simple
phrases or sentences. Avoid the use of abbreviations where possible.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Arçelik A.Ş

R-26 – Basic functions should be usable without having to
use the visual display

RANKING: 2
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
For those users who have low vision, the basic functions of a product should be usable without having
to use the visual display.

SOLUTION
The basic functions of a product should be usable without having to use the visual display.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-27 – The user should be able to set the volume of the
ring tone

RANKING: 3
CONTEXT
Profile: HI1,HI2
EnvRule:
Component: speaker

PROBLEM
Some users who are hard of hearing will rely on louder ringing tones in order to receive calls.

SOLUTION
The user should therefore be able to set the volume of the ringing tone (preferably to at least 90 dB
SPL).

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-28 – The ringing/alerting tone should include low as well
as high frequencies
PICTURE
RANKING: 3
CONTEXT
Profile: HI1,HI2
EnvRule:
Component: speaker

PROBLEM
For people who experience hearing loss, it is not simply a matter of reduced sensitivity that can be
overcome by increasing signal loudness. Hearing loss is usually dependant on the frequency (pitch) of
the sound. For instance, presbyacusis usually leads to loss of sensitivity to higher frequencies.

SOLUTION
The ringing/alerting tone should therefore include low as well as high frequencies.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm

R-29 – Provide prompts and alerts in as many formats as
possible

RANKING: 3
CONTEXT
Profile: HI1,HI2
EnvRule:
Component: speaker, LED, LED Array, Display

PROBLEM
Not every user will be able to hear audio prompts as a result of hearing loss or from being in a noisy
environment.

SOLUTION
It is helpful if prompts and alerts are provided in as many formats as possible. Provide text versions of
audio prompts that are synchronised with the audio so that the timing is the same.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-30 – The battery should be easy to install or replace

RANKING: 2

CONTEXT
Profile: MD1,MD2,VI1,VI2
EnvRule:
Component:

PROBLEM
People who have problems with manual dexterity, people who have low strength or those who have
limited use of arms, hands or fingers might have difficulty interacting with particular features on a
product. Opening and closing the battery cover and inserting and replacing the battery can require fine
hand and finger movements and can be very awkward. Similarly people with low vision who are
unable to clearly see the external features and labels on a product may have difficulty figuring out how
to access the battery by touch alone.

SOLUTION
The battery should therefore be easy to install or replace.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-31 – Provide both audio and visual indication of battery
status

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2
EnvRule:
Component: speaker, LED, LED Array, Display

PROBLEM
Users who have low vision may not be able to see the phone and its visual alerts clearly. While users
who are hard of hearing may not be able to hear the phone and its audible alerts clearly.

SOLUTION
Provide both an audio and visual indication of battery status.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-32 – The phone should give a tactile response when the charger is
connected

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2
EnvRule:
Component: speaker, LED, LED Array, Display

PROBLEM
People with low vision may not be able to clearly see a visual alert when the phone is successfully
attached to the charger. Similarly people who are hard of hearing may not be able to hear an audible
alert when the phone is attached to the charger.

SOLUTION
The telephone should therefore emit a 'beep' and tactile response when the charger is connected
correctly.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-33 – It should not be possible to connect the charger
incorrectly

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component:

PROBLEM
People with low vision who are unable to clearly see the external features and labels on a product may
have difficulty figuring out how to correctly connect the charger to the phone, particularly if they are
relying on touch alone. It should not be possible for the charger plug to be inserted into the socket on
the phone in any direction other than the correct one. As incorrect insertion may cause damage to the
phone socket.

SOLUTION
It should not be possible to connect the charger incorrectly.

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-34 – The charger should not be difficult to handle

RANKING: 3
CONTEXT
Profile: MD1,MD2
EnvRule:
Component:

PROBLEM
People who have problems with manual dexterity, people who have low strength or those who have
limited use of arms, hands or fingers might have difficulty interacting with particular features on a
product. Similarly people with low vision who are unable to clearly see the external features and labels
on a product may have difficulty figuring out how to successfully open, close, insert or remove
particular features on the product.

SOLUTION
The charger should not be tricky to use or difficult to handle (e.g. small awkward parts).

source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-35 – Reduce interference to external hearing
technologies to the lowest possible level

RANKING: 3
CONTEXT
Profile: HI1,HI2
EnvRule:
Component:

PROBLEM
Many people who are hard of hearing use a hearing aid in one or both ears. Electromagnetic (EM)
fields can be a serious source of interference for hearing aids. EM fields are used to transmit radio,
television, emergency, and cellular telephone signals. Digital wireless telephones, wireless local area
networks and other data transmission devices that operate at high frequencies can also cause
interference problems for listeners whose hearing aids contain telecoils. Interference can be
experienced as a hum, buzz, crackle, or feedback whine through a hearing aid, competing with and
often entirely masking the sound source the person is trying to hear.

SOLUTION
It is possible for manufacturers of electrical devices to alter circuitry to minimize the inadvertent
transmission of EM fields. Interference from digital cellular telephones is addressed in the American
National Standards Institute (ANSI) 'C63.19:2006 - Methods of Measurement of Compatibility between
Wireless Communications Devices and Hearing Aids'. Interference to external hearing technologies
(including hearing aids, cochlear implants and assistive listening devices) should be reduced to the
lowest possible level.
source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm,
http://www.tiresias.org/research/reports/emc.htm, http://www.accessboard.gov/research/interference.htm

R-36 – Provide a means for effective wireless coupling to
hearing aids

RANKING: 3
CONTEXT
Profile: HI1,HI2
EnvRule:
Component:

PROBLEM
Many people who are hard of hearing use a hearing aid in one or both ears. Electromagnetic (EM)
fields can be a serious source of interference for hearing aids. EM fields are used to transmit radio,
television, emergency, and cellular telephone signals. Digital wireless telephones, wireless local area
networks and other data transmission devices that operate at high frequencies can also cause
interference problems for listeners whose hearing aids contain telecoils. Interference can be
experienced as a hum, buzz, crackle, or feedback whine through a hearing aid, competing with and
often entirely masking the sound source the person is trying to hear.

SOLUTION
The standard for compatibility of digital wireless phones with hearing aids is set forth in American
National Standard Institute (ANSI) standard C63.19. ANSI C63.19 contains two sets of standards: an
"M" rating (originally a "U" rating) from one to four for reduced radio frequency (RF) interference to
enable acoustic coupling with hearing aids that do not operate in telecoil mode, and a "T" rating
(originally a "UT" rating) from one to four to enable inductive coupling with hearing aids operating in
telecoil mode. A digital wireless handset is considered hearing aid-compatible for acoustic coupling if it
meets an "M3" (or "U3") rating under the ANSI standard. A digital wireless handset is considered
hearing aid-compatible for inductive coupling if it meets a "T3" (or "U3T") rating under the ANSI
standard. Provide a means for effective wireless coupling to hearing aids.
source: http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm,
http://www.fcc.gov/cgb/consumerfacts/hac_wireless.html
figure adapted from: http://www.hoergeraete-otto.de/pix/produkte/sie-infiniti-big.jpg

R-37 – Provide tactile indication on any plug or insert

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component:

PROBLEM
For people who are unable to clearly see and who rely on touch to use a product, it is helpful to
provide tactile markings to enable orientation on the various features of the phone so they can be
located and identified without the use of sight.

SOLUTION
A tactile indication should therefore be provided on any plug or insert which assists with correct
orientation of the insert.

source: NCBI, http://www.cardiac-eu.org/guidelines/telecoms/mobile.htm
figure: Universität Bremen

R-38 – Minimum strength is needed to open and close the
door

RANKING: 3
CONTEXT
Profile: MD1,MD2
EnvRule:
Component:

PROBLEM
People with manual dexterity problems may have difficulty pressing buttons due to limited strength or
limited mobility in hands or fingers. Similarly older people may have reduced strength or stamina.

SOLUTION
The washing machine should require minimum strength to open and close the door.

source: http://www.cardiac-eu.org/guidelines/household_appliances.htm
figure adapted from: http://panasonic.net/design/creation/vol02/img/pic_10.jpg

R-39 – Controls should be easy to grip and turn

RANKING: 3
CONTEXT
Profile: MD1,MD2
EnvRule:
Component: turning knob, press button

PROBLEM
People with manual dexterity problems may have difficulty using controls due to limited strength or
limited mobility in hands or fingers.

SOLUTION
Controls should be easy to grip and turn.

source: http://www.cardiac-eu.org/guidelines/household_appliances.htm
figure: http://www.sxc.hu/browse.phtml?f=download&id=962576

R-40 – The door should open flat or as wide as possible

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component:

PROBLEM
People with manual dexterity problems may have limited reach due to reduced strength or limited
mobility in hands or fingers. Similarly older people who have reduced strength or stamina might find it
difficult to manoeuvre in tight or enclosed spaces.

SOLUTION
The door of the washing machine should therefore open flat or as wide as possible for maximum
access.

source: http://www.cardiac-eu.org/guidelines/household_appliances.htm
figure: http://panasonic.net/design/creation/vol02/img/pic_10.jpg

R-41 – The dome in the door does not provide an
obstruction to access

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component:

PROBLEM
People with manual dexterity problems may have limited reach due to reduced strength or limited
mobility in hands or fingers. Similarly older people who have reduced strength or stamina might find it
difficult to manoeuvre in tight or enclosed spaces.

SOLUTION
The dome in the washing machine door should not provide an obstruction to access.

source: http://www.cardiac-eu.org/guidelines/household_appliances.htm
figure: http://allgreen.com/site/images/stories/closeup_washing_machine.jpg

R-42 – The door handle or button is easily activated

RANKING: 3
CONTEXT
Profile: MD1,MD2
EnvRule:
Component: turning knob, press button

PROBLEM
People with manual dexterity problems may have difficulty using controls due to limited strength or
limited mobility in hands or fingers.

SOLUTION
The door handle or button is easily activated.

source: http://www.cardiac-eu.org/guidelines/household_appliances.htm
figure: Arçelik A.Ş

R-43 – The drawer for the washing powder should be fairly
large

RANKING: 3
CONTEXT
Profile: VI1,VI2,MD1,MD2
EnvRule:
Component:

PROBLEM
People with manual dexterity problems may have limited reach due to reduced strength or limited
mobility in hands or fingers. Similarly older people who have reduced strength or stamina might find it
difficult to manoeuvre in tight or enclosed spaces.

SOLUTION
The drawer for the washing powder should therefore fairly large.

source: http://www.cardiac-eu.org/guidelines/household_appliances.htm
figure: http://www.appliancist.com/performance-series-washer-maytag-detergent.jpg

R-44 – The noise emmission should be kept at a minimum
level
PICTURE
RANKING: 2
CONTEXT
Profile: HI1,HI2
EnvRule:
Component: speaker

PROBLEM
People with hearing loss may have difficulty hearing alerts and audible announcements in even quiet
conditions. If the noise from the washing machine while the machine is in operation is excessively
loud, this will make the audible alerts even more difficult for people with hearing loss to hear.

SOLUTION
Noise emmission from the normal operation of the washing machine should therefore be kept at a
minimum level.

source: http://www.cardiac-eu.org/guidelines/household_appliances.htm

R-45 – The ability to control the level of the illumination
should be given
PICTURE

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
With increasing age, less light reaches the retina so higher levels of illumination are required for doing
fine tasks. However there are a small number of people with low vision who find lower levels of
illumination beneficial.

SOLUTION
Individuals should be given the ability to control the level of lighting or illumination.

source: http://www.cardiac-eu.org/guidelines/lighting.htm
figure: Universität Bremen

R-46 – Allow the user to change internal illumination or
colour contrast level

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule: greaterThan(?lighting_level,2)
Component: LED, LED Array, Display

PROBLEM
For user interfaces, a common problem is reading a visual display where the contrast has been
degraded by sunlight, reflections from fixed illuminaires or by deterioration of the display itself. This will
in particular be a problem for people with vision loss.

SOLUTION
Therefore it is useful for the user to be able to reposition the display or to easily change the internal
illumination or colour contrast levels to compensate for degraded visibility.

source: http://www.cardiac-eu.org/guidelines/lighting.htm
figure: Universität Bremen

R-47 – The option to automatically or manually turn off
internal illumination should be provided

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule: greaterThan(?lighting_level,2)
Component: LED, LED Array, Display

PROBLEM
There is a benefit to internal illumination of a keypad when in lower ambient lighting conditions, where
artificial lighting may be low or non-existent. However, in bright ambient lighting, there may be a slight
disadvantage to having internal illumination due to the reduced legibility of labels due to glare. This will
in particular be a problem for people with vision loss.

SOLUTION
The darker the ambient lighting, the more beneficial internal illumination of keys will be. Therefore the
option to automatically or manually turn off internal illumination under bright ambient lighting conditions
should be provided.

source: http://www.tiresias.org/research/guidelines/keys.htm
figure: Universität Bremen

R-48 – For non fixed screens filters incorporated into the
screen can reduce glare

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule: greaterThan(?lighting_level,2)
Component: LED, LED Array, Display

PROBLEM
Glare can be caused by reflections from sunlight or bright artificial lighting on the visual display or
other surfaces of a product. Glare can make products difficult or impossible to use if the screen or
product surface cannot be easily seen or labels or onscreen text read. This will in particular be a
problem for people with vision loss.

SOLUTION
Particular materials and textures, such as glossy surfaces, can cause more glare than others, which
can be selected to minimise glare. The display and control surfaces of a product should therefore be
designed to minimise glare. Filters (such as a Venetian blind effect), can be incorporated into a screen
to reduce glare and also to prevent passers by from reading private information off the screen.
However, for fixed screens (e.g. on a washing machine) limiting the angles at which the screen can be
read can prevent very tall or very short users from seeing the screen clearly. For non fixed screens
(e.g. mobile phone screens, the position of which can be easily changed by the user) filters
incorporated into the screen can reduce glare in bright ambient lighting conditions.

source: http://www.tiresias.org/research/guidelines/displays.htm
figure: http://4.bp.blogspot.com/_hDUNFjhnMvo/TCPysE3OqVI/AAAAAAAADyw/6F1J0xWB1KY/
s640/HTC-Aria-Screen-Protector.jpg

R-49 – Avoid the use of glossy material to improve the
readability

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule: greaterThan(?lighting_level,2)
Component: LED, LED Array, Display, turning knob, press button

PROBLEM
Glare can be caused by reflections from sunlight or bright artificial lighting on the visual display or
other surfaces of a product. Glare can make products difficult or impossible to use if the screen or
product surface cannot be easily seen or labels or onscreen text read. This will in particular be a
problem for people with vision loss. Particular materials and textures, can cause more glare than
others.

SOLUTION
Material with a glossy finish can produce glare or reflections and can therefore hinder the ease of
seeing or reading an icon, label or instruction.

source: http://www.tiresias.org/research/reports/membrane_keypads.html
figure: Universität Bremen

R-50 – Colour coding should be accompanied by text
instructions

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: LED, LED Array, Display

PROBLEM
Colour blindness (most commonly red-green, and to a lesser extent blue-yellow) affects a
considerable percentage of the population. Additionally, colour perception is affected by ambient light
colours and levels.

SOLUTION
Therefore colour coding alone should not be used to relay information, but should be accompanied by,
e.g., text instructions.

source: http://www.tiresias.org/accessible_ict/colour_blindness.htm
figure: Universität Bremen

R-51 – Allow the user to adjust audio output volume

RANKING: 3
CONTEXT
Profile: HI1,HI2
EnvRule: greaterThan(?background_noise_level,2)
Component: speaker

PROBLEM
When a device uses audio output to provide important information, users can have difficulty hearing
the information if they are in a public area. Users need to be able to adjust the volume so they can
hear the information.

SOLUTION
If the product is in an environment with a high noise level, users should be able to adjust the volume
so the voice output can be heard.

source: http://www.tiresias.org/research/guidelines/audiooutput.htm
figure: Universität Bremen

R-52 – Provide the facility to repeat a message or alert
PICTURE
RANKING: 3
CONTEXT
Profile:HI1,HI2
EnvRule:
Component: speaker

PROBLEM
People with a hearing impairment often have difficulty in understanding synthetic speech output since
it tends to have less redundancy than natural speech.

SOLUTION
The facility to repeat a message is frequently essential rather than just desirable. Poor quality speech
output may prove difficult to understand. Background noise may prevent users from hearing
information or feedback.

source: http://www.tiresias.org/research/guidelines/audiooutput.htm

R-53 – Keep audible instructions as clear and concise as
possible
PICTURE
RANKING: 3
CONTEXT
Profile:HI1,HI2
EnvRule:
Component: speaker

PROBLEM
Long and complicated instructions may cause confusion to some users. Background noise may
prevent users from understanding instructions or feedback.

SOLUTION
Audible instructions should therefore be as clear and concise as possible.

source: http://www.tiresias.org/research/guidelines/audiooutput.htm

R-54 – The volume control amplification up to at least 65
dB

RANKING: 3
CONTEXT
Profile: HI1,HI2
EnvRule: greaterThan(?background_noise_level,2)
Component: speaker

PROBLEM
In noisy environments audible announcements or alerts will be more difficult to hear. This will in
particular be a problem for people who have some degree of hearing loss.

SOLUTION
The volume control should provide amplification up to a level of at least 65 dB. Where the ambient
noise level of the environment is above 45 dB, a volume gain of at least 20 dB above the ambient level
should be available.

source: http://www.tiresias.org/research/guidelines/audiooutput.htm
figure: Universität Bremen

R-55 – Allow user to easily reset the volume to the default
level when desired
PICTURE
RANKING: 2
CONTEXT
Profile: HI1,HI2
EnvRule: greaterThan(?background_noise_level,2)
Component: speaker

PROBLEM
In noisy environments audible announcements or alerts will be more difficult to hear. This will in
particular be a problem for people who have some degree of hearing loss.

SOLUTION
The volume control should provide amplification up to a level of at least 65 dB. Where the ambient
noise level of the environment is above 45 dB, a volume gain of at least 20 dB above the ambient level
should be available.

source: http://www.tiresias.org/research/guidelines/audiooutput.htm

R-56 – Consider front-loader versus top-loader advantages
for accessibility

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component:

PROBLEM
Front loaders may be more convenient for people of short stature or for those who
prefer or require to load the machine in a seated position. Whereas for people who
are sufficiently tall and can stand, top-loaders may be easier to load and unload,
since reaching into the tub does not require stooping.

SOLUTION

source: Adapted from http://en.wikipedia.org/wiki/Washing_machine#Accessibility_and_Ergonomics
figures: http://www.appliance-reviews.co.uk/ProductImages/large/WME7247W_WH_WASHINGMACHINE_FR_L.jpg (left), http://www.kansaswindpower.net/Washer.jpg (right)

However, this issue can be mitigated due to the offering of risers on front loaders
(usually with storage drawers underneath) to raise the front loader door opening
closer to the user's level.

source: Adapted from http://en.wikipedia.org/wiki/Washing_machine#Accessibility_and_Ergonomics
figures: http://www.appliance-reviews.co.uk/ProductImages/large/WME7247W_WH_WASHINGMACHINE_FR_L.jpg (left), http://www.kansaswindpower.net/Washer.jpg (right)

R-57 – The door of the washing machine should be capable of
opening to the maximum

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component:

PROBLEM
The door of the washing machine should be capable of opening to the maximum, regardless of
whether or not there is any clear space to the left or right of the machine (e.g. if it is integrated into a
unit) making loading and unloading as accessible as possible for people with restricted mobility or
reach range.

SOLUTION

source: http://www.tiresias.org/research/guidelines/household_appliances.htm
figure: http://panasonic.net/design/creation/vol02/img/pic_10.jpg

R-58 – Ensure that all functions of the machine are fully operable
when it is enclosed in an integrated unit

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component:

PROBLEM
Different nationalities display different patterns in choice of type of washing machine and in the
domestic location of choice for the machine.

SOLUTION
Ensuring that all functions of the machine are fully operable when it is enclosed in an integrated unit
(i.e. with no clear space to the left or right of the machine) will ensure that the machine can be
installed into a range of domestic locations.

source: NCBI recommendation based on findings of T1.3 (D1.1)
figure: http://www.comparestoreprices.co.uk/images/sm/smeg-wmi147.jpg

R-59 – Tactile cues should be complemented with visual
and audible cues
PICTURE
RANKING: 3
CONTEXT
Profile: VI1,VI2,MD1,MD2
EnvRule:
Component:

PROBLEM
Some people with diabetes experience vision loss as a result of the disease. They may also have
reduced tactile sensitivity in their fingers. Tactile sensitivity is also affected by cold temperatures (e.g.
cold weather or wet hands).

SOLUTION
Where tactile cues are provided on a product, they should be complemented with visual and audible
cues wherever possible.

source: http://www.cardiac-eu.org/guidelines/controls.htm

R-60 – Surfaces which may be touched inadvertently
during normal operation should not get excessively hot or
cold

RANKING: 3
CONTEXT
Profile: VI1,VI2,MD1,MD2
EnvRule:
Component: press button

PROBLEM
Surfaces which may be touched inadvertently during normal operation should not get excessively hot
or cold. People who have reduced sensitivity in their hands (such as people who have diabetes) may
be more at risk of injuring themselves if they touch excessively hot or cold surfaces as their response
to the extreme temperature change will be lower than average.

SOLUTION
The choice of materials to be used, for example under cold conditions, and the use of appropriate
insulating materials needs consideration.

source: CEN Guide 6
figure: Universität Bremen

R-61 – Warnings of where temperatures may be
excessively high or low should be clearly presented

RANKING: 3
CONTEXT
Profile: MD1,MD2
EnvRule:
Component: press button

PROBLEM
Surfaces which may be touched inadvertently during normal operation should not get excessively hot
or cold. People who have reduced sensitivity in their hands (such as people who have diabetes) may
be more at risk of injuring themselves if they touch excessively hot or cold surfaces as their response
to the extreme temperature change will be lower than average.

SOLUTION
Warnings of where temperatures may be excessively high or low for functional reasons are of
particular benefit to users with limited sensitivity in their touch receptors.

source: CEN Guide 6
figure: Universität Bremen

R-62 – User adjustible speech rate

RANKING: 2
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: speaker

PROBLEM
The comfortable speaking rate for broadcasting to older listeners is 6 to 7,2 mora/s. In contrast, the
typical speaking rate in Japanese broadcasting is approximately 8 mora/s. Many blind persons prefer
a faster speech rate, e.g. approximately two to four times the rate of normal speech.

SOLUTION
Adjustable speech rates covering the wide range of individual differences in preferred speech rate
increases accessibility.

source: ISO-71 : 8.10.2
figure: Universität Bremen

R-63 – Sound signals should be supported by sensory
stimuli

RANKING: 3
CONTEXT
Profile: HI1,HI2
EnvRule:
Component: speaker

PROBLEM
Wherever feasible, sound signals should be supported by visual or other sensory stimuli for those with
a hearing impairment (e.g. communication in writing, graphical symbols, vibration or sign language).

SOLUTION
In particular, audible warnings, such as fire alarms, should also activate, for example, visual stimuli,
such as flashing lights which are well sited and clearly indicated.

source: ISO-71 : 8.2.3
figure: Universität Bremen

R-64 – Avoid complex instructions and operations

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component: speaker

PROBLEM
Complexity of information Instructions or operations which are too complex will often deter older
persons and persons with limited intellect from using a product or device.

SOLUTION
Simple written or spoken messages are also clearer to understand by someone with a visual or
hearing impairment.

source: CEN 8.7.2
figure: Universität Bremen

R-65 – Avoid movement of display content

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: display

PROBLEM
Some persons with cognitive or visual impairment are unable to read moving text quickly enough, if at
all. Unnecessary movement of display content (e.g. non-task-relevant animation) distracts the user
from task-relevant information and interferes with the task performance, particularly in the case of
older users and those with cognitive impairment.

SOLUTION
In addition, assistive technology relies on a certain amount of stability of displayed content.

source: See 8.7.4.5, 8.10.2.1
figure: Universität Bremen

R-66 – The surface finishes can be important for providing
tactile feedback

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component:

PROBLEM
The type and texture of surface finishes can be important in providing tactile feedback which can
reinforce instructions and warnings for those with visual impairment.

SOLUTION
Where the principal form of instruction on a product or in a building is written, alternatives would be
voice (instructions ‘spoken’ by a product or service), sound (feedback from clicks, bells and buzzers)
or touch (tactile marking or grip).

source: ISO -71 : 8.2.2
figure: Universität Bremen

R-69 – For clear legibility pay attention to the font size
PICTURE
RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: press button

PROBLEM
The required size of font for information, warnings and labeling of controls, relates to the probable
viewing distance, level of illumination and color contrast of the text against its background.

SOLUTION
The choice of font, whether with or without serif, in upright form or italics and light, medium or bold
appearance also has a significant impact on legibility. Standards developers should also be aware that
text written in CAPITAL letters is more difficult to read. This is significant for those with a visual
impairment. Consideration should be given to specifying size and style of font and symbols for
warnings.

source: ISO-7: 8.6

R-70 – Choices of color is important for a better choice of
visual signaling
PICTURE
RANKING: 2
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: press button

PROBLEM
Choices of color, color combination, and intensity of colored light are appropriately determined.

SOLUTION
Efficiency of colored light for detection or discrimination can be taken into consideration for a better
choice of visual signaling. See 8.2.5. Some colors have associated meanings such as those related to
safety and this enhances the meaning of signs. See 8.8.

source:

R-71 – Choose good accessibility for easy operation of
controls

RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component: press button

PROBLEM

SOLUTION
The following accessibility considerations are relevant to the easy operation of controls: ↓ controls are
easy to reach (see 8.12); ↓ controls and displays and the way they are grouped together are easy to
recognize and easy to assign; ↓ controls and displays are clearly and meaningfully arranged; ↓ the
visibility of controls is considered so that they are placed in the visible range of the user.

source: ISO- 9.2.1.5.
figure: Arçelik A.Ş

R-72 – Avoid presenting complex information to include
users with hearing impariments
PICTURE
RANKING: 3
CONTEXT
Profile: VI1,VI2,HI1,HI2,MD1,MD2
EnvRule:
Component: press button

PROBLEM
Complexity of information Instructions or operations which are too complex will often deter older
persons and persons with limited intellect from using a product or device.

SOLUTION
Simple written or spoken messages are also clearer to understand by someone with a visual or
hearing impairment.

source: ISO-7: 8.7.2

R-73 – Affordance to ease recognition
PICTURE
RANKING: 3
CONTEXT
Profile: VI1,VI2,MD1,MD2
EnvRule:
Component: turning knob, press button

PROBLEM
A distinctive form can make it easier for those with visual impairment and reduced touch sensitivity to
identify a product, to interpret the parts of a product to be joined during assembly and to distinguish
between different controls.

SOLUTION
A familiar form can also aid those with impaired cognitive ability.

source: ISO-7

R-74 – Use tactile markings to supplement dexterity

RANKING: 3
CONTEXT
Profile: VI1,VI2
EnvRule:
Component: press button

PROBLEM
SOLUTION
Tactile markings can be used in conjunction with controls to avoid interference for persons with visual
disabilities. The placement of the controls, however, can take into account the potential for control
interference on the use of tactile markings. See 8.2.2.1. This issue also relates to the dexterity of the
user and design for enhancing dexterity.

source: ISO-7 : 9.3.1 , 8.2.2.1
figure: Universität Bremen

