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An often-heard
directive from
product managers to
designers and
developers is: “make
it so my grandmother
can use it”.
But those of you who
have tried making
technology products
for older people
know this is easier
said than done.
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About
In 2016, after being in the software business for many years designing products for
business and consumer markets, I had an idea for a product aimed at helping older
people age in their own homes. The idea was compelling and I received a lot of
encouragement to pursue it. But after sketching dozens and dozens of user
interface and user experience mock-ups, the fact that I had very little knowledge of
how to design technology for seniors hit me like a like a slap in the face. I was
humbled - to put it mildly.
This caused me to spend many months searching the web for information on “best
practices”. I quickly became frustrated by the lack of easy to find and easy to use
information. While lots of information exists in many of different places, I found no
comprehensive, well organized and up-to-date resource that I could refer to. This
was the motivation for creating ElderTech.Org.
I’ve done my best to ferret-out and organize the most useful information. This
information was gleaned from hundreds of scholarly papers, magazine articles, blogs
and websites. And I am continually monitoring dozens of “Google Alerts” for newly
published information, with the aim of keeping this website up to date with state of
the art information.
Some of the strategies provided here are based on research, but research conducted
with varying and sometimes unknown degrees of rigor. Others are based on
informal observations or anecdotal evidence. Others are simply thought to be
common sense. So caution and care should be taken when using these design
strategies. The trick is to understand your product’s target market, and to employ
the most appropriate strategies to make it as usable by older people as possible.
I hope you find this document helpful and will take time to post your thoughts,
comments, disagreements, and ideas on our website www.eldertech.org.
Mark A. Jadkowski, Ph.D.
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Why Use These Guidelines

If you work in the technology industry, it’s relatively easy to ignore special needs
when designing technology for seniors. This is also true on college campuses where
young product designers and engineers are trained. So you can see why most
technology, from smartphones to software apps, is designed for younger people.
Its no secret that tech executives spend much more time thinking about younger
people than those 65 and older. But the young will get old, and as technology
continues to develop rapidly, they will face their own usability challenges. At some
point they will suffer from some combination of the same physical and cognitive
impairments as their grandparents. Medical advances may postpone some of these
impairments, but many are as inevitable as death and taxes.
4

By 2030, almost 20% of people in the United States will be adults over 65. This is
about the same number of people as own an iPhone in 2015 – a very large and
lucrative market. We all know that technology has the potential for making life

easier, more fulfilling, and more enjoyable for the elderly. If you are a technology
executive or a young entrepreneur – does this sound like an opportunity to
positively impact society while making some money? It should.

Most best practice guidelines seem to exist for website user interfaces. In 2008, the
World Wide Web Consortium’s (W3C) AGE Project conducted an extensive
literature review pertaining to web accessibility for older adults. But their design
recommendations were folded into its more generalized Web Accessibility Initiative
(WAI) Web Accessibility Techniques (WAG 2.0) for disabilities. The International
Organization for Standardization (ISO) has also published Standards for Accessibility.
These also pertain to accessibility for the disabled in general. With focus on specific
needs of seniors, AARP and NIA have published design guidelines, but these are also
for websites.
The guidelines provided herein integrate the recommendations made by W3C, ISO,
AARP and NAI. But we have added information pertaining specifically to user
interface design for older people. This additional information was gleaned from
hundreds of academic and professional papers, magazine articles, blog articles and
websites. While most of the available literature pertains to smartphones, personal
computer software and website design – most of the points gleaned from these are
applicable to almost any technology user interface design (e.g., automobiles, home
appliances, wearable devices, kiosks, medical devices …).
Many people will say that most of the considerations for seniors are good for any
age group. In fact, much of the information presented here resembles what you
would expect to find in a beginner course in user interface design. But the points
presented here are especially important for older people, and should be used in
conjunction with other more generalized and accepted user interface design
principles.
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But do we really understand designing technology for seniors? What about testing
technology products given the special needs of elderly adults? More specifically, do
we understand how to design, build and test the user Interfaces (or UI’s) for seniors?
A report by AARP answers states that “most technology products, challenging in
their complexity, are designed for none.” There is much truth to this.

5

Senior-Friendly User Interface Guidelines

Finally, an often-heard directive from product managers to designers and developers
is: “make it so my grandmother can use it”. But those of you who have tried
making technology for seniors know this is much easier said than done.
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How to Use These Guidelines

When looking at seniors it’s a mistake to think in terms of “number of years.” The
diversity of this demographic group is stunning. An 85-year-old may be more “able”
than her 65-year-old neighbor. Ageing is a continuous process, but it is not linear or
uniform. The effects of ageing are highly idiosyncratic and coping mechanisms vary
widely. We all get old differently.
Rather than years, it’s better to understand all the factors that impact seniors’ ability
to use a particular technology product. These factors include:






Vision
Hearing
Movement control
Memory
Attention
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Decision making
Learning
Relationships, privacy and security
Experience with technology
Device bias
Life stage and attitudes
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We also provide some relevant information on:



Usability vs. accessibility
Legal and liability considerations

For each factor above, we provide mitigation strategies to make your product more
useful to, and usable by older people. Not all mitigation strategies may apply to any
single user interface. Not all mitigation strategies may apply with equal weight. And
there are lots of overlaps and sometimes contradictions, given a product’s purpose
and target market.
Consider the mitigation strategies offered in these best practices as a
comprehensive checklist. Designers can choose those strategies that are applicable
to their specific product. Then use the resulting “short-list” to inform and test your
user experience design.
Some of the mitigation strategies offered in these UI design best practices for
seniors are based on research, but research conducted with varying and sometimes
unknown degrees of rigor. Other mitigation strategies are based on informal
observations or anecdotal evidence. Others are simply thought to be common
sense. So caution and care should be taken when considering these. The trick is
understanding your product’s target market, and employing the right strategies.
When you are uncertain, always err toward usability.
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You can also think of the mitigation strategies provided here as “design heuristics”.
Heuristic evaluation is a usability engineering method for finding the usability
problems in a user interface design so that they can be attended to as part of an
iterative design process. Heuristic evaluation involves evaluators examining the UI to
judge its compliance with recognized usability principles (the “heuristics”).

While we focus on older people, our recommendations are good for any age group.
In fact, when you read our best practices for seniors, much of it resembles what you
would expect to find in an entry-level university course in user interface design.
Keep in mind, however, that the points emphasized here are especially important for
seniors.
These best practices are updated regularly to incorporate new studies, papers and
articles. However, while our searches for newly published information are robust,
we cannot guarantee that we’ve caught everything of relevance. If you wish to
make us aware of something we’ve missed, or you want to make a comment, simply
post it on our website at www.eldertech.org.
One final note: The best practices guidelines presented here are NOT a substitute for
testing your product with older adults. You may think you identified and addressed
all the relevant issues. But be assured that you will learn a lot when subjecting your
product to a focus group of seniors!
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Heuristics often focus on people’s disabilities, rather than on people’s abilities.
Physical and cognitive impairments are a very real part of ageing. But you should
also recognize abilities, aptitudes and attitudes that many seniors possess which
may be beneficial in their use of technology. For example, compared to younger
people, many seniors tend to excel in attention span. They also exhibit greater
persistence and thoroughness when learning a technology user interface. Older
people also have more free time than most younger adults.

9
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Best Practice Guidelines
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The visual system serves various functions, four of which are critical in the context of
designing a user interface for seniors.


Visual acuity is the ability to see fine details of objects such as text, icons and
buttons.



Contrast sensitivity is the ability to discriminate between different brightness
levels.



Color perception is the ability to distinguish between different colors in and
around text, icons, buttons, etc.



Usable visual field is the ability to use the whole of the visual field to perceive
detail in the area being looked at and the surrounding area.

From the age of about 40, the lens of the eye begins to harden and lose its flexibility,
causing a condition called “presbyopia.” Presbyopia causes images to be focused
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Vision
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behind the retina with a resulting loss in visual acuity. This is a normal part of ageing
that makes it increasingly difficult to focus at short distances. Because of this most
older people have less ability to detect fine detail such as small print and certain font
styles (hence the need for reading glasses). This impairment is worse in dim light,
with low contrast, and away from the center of the visual field. This lens hardening
also makes it take longer to refocus with changes in distance. However, distance
vision is usually unaffected by presbyopia.

Graphics Courtesy University of Cambridge

With age our pupils shrink; resulting in the need for more light and a diminished
capacity to adjust to changing light levels. For example, 60-year-old retinas receive
only 40% of the light that 20-year-old retinas receive, while 80-year-old retinas only
receive around 15%. Hence older people also have lower light sensitivity and
increased sensitivity to glare. This also compounds problems in older adults with
quickly changing focus and reacting to rapid changes in brightness.
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Compounding the effects of presbyopia, visual sharpness is also worse with declining
contrast sensitivity. Declines in contrast sensitivity cause the older eye to have
slower accommodation transitioning between dark and light places. Older eyes
have more difficulty seeing thin lines and focusing on hard edges. Beyond affecting
reading in general, this makes it difficult for seniors to distinguish between similar
icons, buttons and other user interface element shapes where edges and lines are
critical visual cues.
Color confusion can make user interface interactions very difficult if color is overly
relied upon to provide information. The most common form of color blindness in
the general population is difficulty in distinguishing between colors from red to
green in the color spectrum. According to the National Eye Institute this affects
approximately 1 in 12 men (8%) and 1 in 200 (0.5%) women in the world. These
percentages increase with age, and severity also increases with age. Although,
known as “red-green color blindness” this does not mean sufferers mix up red and
green, it means they mix up all colors which have some red or green as part of the
whole color. For example, a red-green color blind person will confuse a blue and a
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The older eye is less able to make out low contrast patterns. According to the
National Eye Institute in the US, from the age of 40, contrast sensitivity starts to
decline, until at the age of 80 it may have been reduced by up to 83%. This has
profound implications when choosing colors. For example, as illustrated below
certain text color and background color combinations are extremely difficult to read
for older people with low contract sensitivity.
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purple because they can’t ‘see’ the red element of the color purple. For red-green
color blind seniors, the “state” of hyperlinks that turn from blue to purple when
clicked will be difficult to differentiate. Blue-Yellow color blindness should also be
considered, but is much less common than red-green color blindness.

Graphics Courtesy University of Cambridge

Graphics Courtesy ColourBlindAwareness.Org
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Other common ageing related visual disorders include cataracts, glaucoma, macular
degeneration, and diabetic retinopathy. According to the Royal National Institute
for the Blind in the UK, approximately 16% of people between 65 and 74 years suffer
from some combination of these disorders. This number grows to approximately
19% of people between 75 and 84 years. And after 85 years approximately 46% are
affected. Because of these disorders many elderly people suffer from lens yellowing
and/or a limited field of vision as illustrated below.

Senior-Friendly User Interface Guidelines
Simulations Produced Using the Vision Impairment Simulator

Mitigation Strategies:


Use larger pointer symbols for user interfaces that employ a mouse, touch
pad, joy-stick, active pen or other type of pointing device. Provide easy to
recognize and to use settings to change pointer size.



Use larger sized buttons, icons and other user interface element shapes.
There are no specific size recommendations for vision (although there are for
mitigating motor control problems – see the Movement Control section).
The best size for buttons, icons and shape is a complex function of contrast,
symbol or graphic legibility, label text size, device screen size and resolution,

15
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etc.. This is a factor that requires extensive user testing by older adults. You
might also try the Sight Exclusion Estimator to test specific sizes.
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Carefully consider line thickness, line spacing and contrast when designing
graphical designs for buttons, icons and other shapes.



When they are an important part of user interface functionality, offer larger
functional substitutes for small or difficult to interpret operating system
controls (e.g., augment the small Wi-Fi icon on a smartphone with a larger
icon in your software app user interface).



The use of sans serif fonts is widely recommended. These are easier to read
for seniors because they do not have projections at the end of strokes. One
study also showed that use of sans serif aids older adults in being able to
more effectively “scan” pages for relevant information. Commonly used sans
serif fonts include Arial, Tahoma and Veranda. Avoid serif fonts. Avoid
condensed fonts. Avoid decorative font styles. Font size being equal, these
fonts are more difficult for older people with vision impairments to read.



For body text, use a minimum font size of 14 points (0.19 inches as viewed on
a side by side printed sample using postscript). Viewing distance and angle
also need to be considered. See the Appendices for more about
Understanding Recommended Font Sizes.



For heading text, minimum font sizes of 18 points (0.25 inches as viewed on
a side by side printed sample using postscript). Viewing distance and angle
also need to be considered. Headings should clearly stand out from body
text, and should clearly identify the sections that follow. This is a factor that
requires extensive user testing by older people. See the Appendices for
more about Understanding Recommended Font Sizes.



For text embedded within menus, buttons, icons and other interactive
controls, use a font size that is consistent with body text font size.



Where possible let people easily adjust text size themselves. In these cases,
ensure the formatting continues to look good when text size is enlarged –
particularly links, buttons, menus in other interactive controls.

Use text formatting options carefully. Avoid text that is all caps or italics.
Avoid italics and underlining. These consistently prove difficult for older
people to read. Some older users find bold text an advantage, some do not.
Use left justification. Use increased line spacing and margins.



Avoid moving or animated text which may be difficult to maintain focus on
and read. Animation should be avoided (see the Attention section).



The size and spacing of user interface element shapes and fonts must relate
to the possible variations in screen sizes (inches) and screen resolution
(number of pixels). For example, if the same user interface is designed to be
viewed on a personal computer, a tablet and a smartphone. Rather than
using absolute pixels it’s better to design in terms of pixels per inch (ppi) or
points (pt) or density independent pixels (dp) which are all device size and
resolution independent measures for scaling across varying devices. For
website pages, responsive design allows pages to be viewed in response to
the size of the device one is viewing. Responsive web pages adapt to the size
and resolution the screen by using proportion-based grids, flexible images
and CSS3 media queries.



Use adequate white space. Blocks of text are easier to read if surrounded by
white space. This is also true with shapes such as buttons and icons. There
are no specific minimum white space recommendations for vision (although
there are separation distance recommendations to mitigate motor control
problems – see the Movement Control section). This is a factor that requires
extensive user testing by seniors.



Don’t rely on differences in color - particularly blue and purple in close
proximity; yellow and red in close proximity; blue and green in close
proximity; and shades of gray in close proximity. These colors are difficult for
many older people to distinguish, particularly when one is used as a
background for another. You might try the Vischeck Software or one of the
other tools referenced below to test your choice of colors under certain color
blindness scenarios.



Pay attention to brightness and contrast ratios – particularly those between
text and its background. W3C originally published a recommended contrast
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ratio of at least 4.5:1 between text (or images of text) and solid (black or
white) background behind the text. The recommended ratio was later
increased to 7:1. Exceptions to this recommendation are (1) that large text
(and images of large text) that have a contrast ratio of at least 3:1; (2) text (or
images of text) that are part of an inactive user interface component, that
are pure decoration, that are not visible to anyone, or that are part of a
picture that contains significant other visual content, have no contrast
requirement; and (3) text that is part of a logo or brand name has no
minimum contrast requirement. In most cases, black type against a white
background, or white type against a black background work consistently well
for older people. These black/white variations have a contrast ratio of 23:1.
You might try the Luminosity Colour Contrast Ratio Analyser or one of the
other tools referenced below to test your contrast ratios.


Avoid patterned backgrounds. They provide lower contrast ratios and may
also be distracting.



Consider the likely viewing distance and potential difficulties caused by
ambient lighting when choosing text size and brightness contrast. Test your
design by squinting and viewing at various distances from the eye. Or try the
Sight Exclusion Estimator to test likely viewing distance scenarios.



Clearly distinguish regular text from hyperlinks or other functions. Use
underlining in addition to color in order to more clearly differentiate
between hyperlinks and regular text. Avoid hyperlinks that toggle from blue
to purple when clicked. Avoid hyperlinks that toggle from blue to green
when clicked. Use the same constant formatting for hyperlinks throughout
the entire user interface.



Arrange related user interface elements spatially so they remain visible for
older adults who have some loss of visual field. You might try the
Impairment Simulator Software or one of the other tools referenced below
to test your user interface design against certain visual field impairments.



When the design of your user interface allows, provide brighter lighting and
minimize glare.

Avoid flashing user interface elements. If flashing is used (e.g., to provide a
critical alert), use low frequency flashes. The Epilepsy Foundation states that
frequencies of between 5 and 30 times per second may trigger seizures in
seizure prone people (young and old). Another article says 3 or more flashes
per second need to be avoided.



Utilize assistive technologies that might help accommodate sight
impairments…for example, audio readers such as iOS VoiceOver or Android
TalkBack; or built in browser synthesized speech screen readers. Also,
consider the use of haptic (vibration or other tactile) feedback when an
action is taken or an event occurs in the user interface. Be aware of possible
information overload in seniors when multiple assistive technologies are
employed.



Utilize adaptive technology strategies that might help accommodate sight
impairments in seniors. For example, operating system font and size
settings, or display resolution settings. Do not expect many older people to
be able to find the standard (hard to find) settings provided by standard
device operating systems. Your user interface should make such settings
obvious and easy to use. For example, by providing proxy text size directly in
your user interface that change the related operating system settings.

Below are some vision tools and resources that can assist user interface designers:


Colour Contrast Analyser provides a pass/fail assessment against WCAG 2.0
color contrast success criteria and simulation of certain visual conditions,
including color-blindness and cataracts, to demonstrate how your web
content appears to people with less than 20/20 vision.



Colour Contrast Visualiser helps you find optimal color combinations by
visualizing the colors that provide sufficient contrast on a color palette. Colour
Contrast Visualiser is available in Flash and Adobe AIR versions, so you will
need support for either of these in order to use it.



Luminosity Colour Contrast Ratio Analyser tests for a contrast ratio of 4.5:1 as
recommended by WCAG 2.0.
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Snook Colour Contrast Check tests text and background color combinations
against WCAG 2.0 guidelines. Font size is taken into account.



CSS Analyser does a color contrast test of your CSS. It also validates the CSS
and checks that relevant text sizes are specified in a relative unit of
measurement.



The Sight Exclusion Estimator is a mobile-friendly website that enables you to
assess the visual clarity of text or graphics that are viewed on a handheld
device. It estimates the number of people who would be unable to see such
designs comfortably.



The Impairment Simulator Software simulates a range of vision impairments at
different degrees of severity. This can help in developing an understanding of
the impact of vision conditions on usability (best used in Internet Explorer).



The Cambridge Simulation Glasses are wearable glasses that demonstrate the
impact of a range of visual acuity losses.



The Vischeck Software simulates color blindness and corrects images to make
them accessible to color blind viewers. It can be used online or as a
Photoshop plugin that appears in the "Filter" menu. The online tool simulates
color blindness on an image that you upload or on a web page that you
specify, while the Photoshop plugin changes the colors of the document you
are working on.



The WebExhibits Vision Simulator allows you to choose from various
photographs with the site simulating the photograph in whichever type of
color blind condition you choose.



The ACTF aDesigner simulates different levels of short sightedness, lens
transparency and color blindness. It also checks vision aspects of web
accessibility.



The WebAIM Voice Over (Mac and iOS) and NVDA (Windows) simulate the use
of a screen reader.


The Fluid blog Mobile Designs 101 provides an excellent reference to
understanding pixels, points and screen resolution.
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Hearing

There are three auditory functions that are critical in the context of designing a user
interface for older people:


Sound detection is the ability to hear various loudness of sound, and the ability
to hear sounds at certain frequencies.



Contrast sensitivity is the ability to discriminate between sounds, particularly
when speech and background noises are involved.



Spatial localization is the ability to tell where a noise is coming from, and
distinguish between foreground and background sounds.
21
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Age-related hearing loss (Presbycusis) is one of the most common conditions
affecting older adults, second only to arthritis in terms of the number of seniors
affected. According to the US National Institute on Deafness and Other
Communications Disorders approximately 33% of people in the United States
between the ages of 65 and 74, and 50% of those older than 75 have significant
hearing loss. Some studies state that this number grows to 93 percent for people
over 81 years of age.
Hearing declines in predictable ways as we age. Most commonly, it arises from
changes in the inner ear, but it can also result from changes in the middle ear, or
from complex changes along the nerve pathways from the ear to the brain. Certain
medical conditions, medications and smoking history may also play a role.
One cited recommendation for age-related hearing loss is to require at least 90 dB
loud sound for notifications (70 dB is recommended for younger users); and the
level of an alarm should be at least 10 dB above the background noise, otherwise it
may not be heard. Note, however, that as a rule, a sound that is uncomfortably loud
for someone with normal hearing will also be uncomfortable for older people with
hearing loss.
Beyond difficulty with hearing low volume sounds, older people find it harder to
hear high pitched sounds (e.g., some female voices, certain speech sounds and high
musical notes). Some seniors also find it harder to detect very low pitched sounds.
And it is harder for older ears to distinguish noises at similar frequencies which may
sound blurred when close together (pitch and frequency are synonymous).
Elderly adults may also find it harder to work out the spatial location of a sound. In
addition to difficulty in telling where a sound is coming from, there is difficulty
distinguishing between foreground and background noises.
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Older people are more likely to suffer from Tinnitus, which is hearing noises in the
head (not related to any psychiatric condition) which interfere with external sounds.
Some people describe tinnitus as high-frequency whistling sounds while others
perceive tinnitus as a buzzing noise or a sound similar to butter sizzling in a frying
pan. The most common cause of tinnitus is exposure to noises that are either too
loud or last too long. In today’s baby-boomer population, the cause is often a
lifetime of loud music.

Try the audio simulations below to hear various degrees of hearing loss in a train
station setting where directions are being provided in a high background noise
setting. Set your speaker volume for the “Normal Hearing” clip at the lowest
comfortable level. Then play the three other clips to simulate increasing degrees of
hearing loss.

 Train Station - Normal Hearing
 Train Station - Mild Hearing Loss
 Train Station - Moderate Hearing Loss
 Train Station - Moderate to Severe Hearing Loss
Simulations Produced Using the Hearing Impairment Simulator
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Elderly people find it harder to make sense of speech when there is competing
speech or background noise (environmental or Tinnitus). They are less able to deal
with fast speech. They may depend on extra information from lip movements to
make sense of speech. And older adults are slower to respond to sound cues. These
are all factors which need to be considered when creating instructional audio and
video files for older people.

Understanding of hearing is critical to the new voice recognition technologies, and
voice activated assistant products, being introduced by Microsoft, Google, Apple,
Samsung, and others. These all provide audio feedback to questions and
commands. Hearing and sounds are also important in other digital user interfaces
such as those in home appliances, automobiles, wearable products, kiosks,
elevators, etc. .
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Mitigation Strategies:
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Provide captions with videos and text transcripts of audio files. If captions
are displayed, use static text rather than moving text (see the Vision section).



Include a sign language interpreter in video streams. If possible, use an
elderly interpreter.



Provide easy to understand and use adjustable tone and volume levels where
possible. Do not expect many older people to find the standard (often hard
to find) settings provided by standard device operating systems. Your user
interface should make such settings obvious and easy to use. For example,
provide proxy sound controls directly in your user interface that change the
related operating system or browser settings.



If you cannot provide adjustable tone and volume levels, then ensure
sufficient loudness given the expected ambient noise level.



Filter out background sounds and noises. When not possible, mix audio files
so that non-speech sounds are at least 20 decibels lower than the speech
audio content.



Consider using sounds with multiple frequencies to help people determine
where the sound is coming from and to distinguish between background and
foreground noises.



Audible user interface notifications should be at least 90 dB for seniors with
hearing loss (70 dB is the normal value for younger people). Audible user
interface alarms should be at least 10 dB above the background noise. But
avoid uncomfortably loud sounds.



Ensure that the frequencies of beeps, tones and alarms are within the range
800 to 1000 Hz in order to maximize the number of people able to detect
them. Avoid very high or very low frequencies.



Avoid high speed and high pitched speech.



Where possible use natural speech rather than synthesized speech.

Use intonation, appropriate word rate and clear pronunciation to help
understanding of speech.



Use age-appropriate vocabulary.



Where possible augment speech with graphics to assist understanding of
speech.



Ensure that systems which transmit and reproduce sounds and speech do so
with sufficient clarity.



Utilize assistive technologies that might help accommodate hearing
impairments (e.g., speech to text software). Also consider using haptic
(vibration or other tactile) feedback when an action is taken or an event
occurs in the user interface. Be aware of possible information overload
when multiple assistive technologies are employed.



Include information on “TTD/TTY” services when listing telephone numbers
for seniors.



Consider providing inductive couplings to assist communication with hearing
aids.

Below are some hearing tools and resources that can assist user interface designers:


The iOS Hearing Loss Simulator allows you to choose a specific hearing loss
configuration and then listen to sounds as though you have that particular
hearing loss.



The Impairment Simulator Software simulates various degrees of hearing
loss. This can help to provide insight into the impact of hearing conditions
(best used in Internet Explorer).



The HearLoss software allows the user to adjust a range of hearing
parameters and hear the effect on their own audio files.



The NIOSH Hearing Loss Simulator allows a you to hear and visualize the
effects of noise exposure. Estimates of the effects of different levels of noise
exposure are based on the American National Standard Determination of
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Occupational Noise Exposure and Estimation of Noise-Induced Hearing
Impairment, otherwise known as ANSI S3.44.
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As we age we suffer from reduced fine-motor control; reduced hand-eye
coordination; slower response times; less control of speed, direction and force;
decreased touch sensitivity; greater stiffness; more involuntary movement such as
hand tremors; and difficulty gripping and manipulating small objects. Coordinated
movements are more difficult. There are more small movements contained in each
larger movement. There is less accuracy in knowing one’s own body position.

Senior-Friendly User Interface Guidelines

Movement Control

Older people have more difficulty tracking user interface pathways and targets. It is
harder and takes more time to capture small user interface targets. There is more
likelihood of overshooting user interface targets. And elderly people are slower to
recognize that they have captured a target.
In addition to challenges created by natural ageing processes, movement control can
be affected by diseases that are more common in elderly people. Arthritis affects
approximately 50 % of adults over 65. Parkinson’s disease affects approximately 1%

27

of adults over 65 years. But many more seniors suffer from other types of tremors.
Other physical problems may also arise in greater proportions in older adults. For
example, suffering a stroke may affect mobility and dexterity.
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Older people appear to adapt to poorer movement control by trading control for
speed and avoiding risk. In other words, they will work more slowly and avoid user
interface tasks that they are uncomfortable with, in order to minimize movement
control problems.
In the general population, a mouse is more accurate than a finger. But this is not the
case in the older adult population. Movement control impairment can create
difficulty with click-hold, click-drag, and click-draw mouse actions. It is not
uncommon to observe seniors who use the mouse with two hands.

Graphics Courtesy Alvaro Cabrera

In general, older people perform better using touch interfaces. This is consistent
with research that shows that finger tapping ability declines later in the ageing
process compared to other motor skill declines. However, seniors often have
difficulty with continuous movements and problems executing coordinated touch
interface gestures such as pinch, spread, multi-finger tap, and long press actions that
are commonly used in software apps. Swipe gestures may require training.
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Older people generally have poor typing skills, a consequence of which is that they
look at the keyboard instead of the screen while typing. This makes it easier for
seniors to miss that they are not typing within the input area that they intended. It
is unclear whether virtual keyboards alleviate or exacerbate this, but they certainly
create new user interface design opportunities to minimize this problem. Also, the
effort of typing may compete for cognitive resources (memory, attention, learning).
Additional dexterity factors need to be considered in user interface design. A single
hand can be used to generate a (1) push force using any part of the hand, (2) pinch
grip using the index finger and thumb to generate opposing forces, and (3) power
grip using the palm and thumb together with all four fingers. A push force requires
the least amount of dexterity because there is no need for an opposing grip. A twohanded task requires more dexterity because it involves a combination of pushing
and gripping. One hand is often required to hold or stabilize the object, while the
other performs fine precision movements.
Mitigation Strategies:


The need for typing should be reduced where possible, for example, by using
check boxes and “picker” type user interface elements.



Default to different keyboard styles, as appropriate, to minimize the need for
toggling between styles. For example, default to a number pad control for
numbers, or an email style keyboard where @ characters are used for email
addresses, etc. This is particularly important for software apps running on
small devices where toggling can be confusing and error prone for seniors.



Virtual keyboard placement and use should be designed to make it easier for
older people to type within the intended area, for example, by having the
intended input area directly above the keyboard area.
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But touch presents its own problems. A study cited in PC Magazine investigated the
way people interact with touch-screen devices and the health implications of
prolonged use. Researchers found that the added strain on the fingers, wrists, and
forearms amounts to increased likelihood of problems such as Carpal Tunnel
Syndrome. To what extent this may disproportionately affect older adults is
uncertain.
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We recommend making touch targets 2.5cm wide or larger (average adult
thumb), but never narrower than 1.6 cm wide (smaller adult index finger).
The height should be no less than the width. Because many personal
computers are also becoming hybrid mouse/touch devices, follow these
same size recommendations for mouse targets as well. This will ensure that
your user interface works for both. See Appendices for more information on
Understanding Recommended Target Sizes.



Ensure that there is enough space between clickable user interface elements
in order to prevent hitting multiple or incorrect targets. The smaller your
targets, the more space you will need between them. We recommend a
minimum of 0.5 cm. Minimize the possibility of unintentional clicks or finger
taps near the edge of the user interface where various operating system
functions might be unintentionally triggered. This is particularly important if
a page allows scrolling or swiping.



In lists of bulleted links, make the bullet symbols clickable as well as the text.



Use static menus (a click leads to another user interface page) rather than
“walking menus” (exposing a sub-menu on hovering). If there are walking
menus, have them expand on a click (rather than a hover). Time sub-menus
to stay open for 5 seconds or until they’re clicked. Do not use slide-out
menus and hidden menu items that are difficult to target.



The structure of the user interface should be as shallow as possible to
minimize the number of clicks or finger taps needed to navigate to a specific
place or function. Older users should be able to reach any part of the user
interface with a maximum of two or three clicks or finger taps.



Maximize use of simple 1-click or 1-tap actions. Some guidelines for older
adults suggest treating multiple clicks or finger taps as single (where
applicable). In other words, if a person clicks on a clickable user interface
element more than once, accept the first click and ignore the other clicks.



Minimize pointer interface click-hold, click-drag, and click-draw actions.



Minimize touch interface pinch, spread, multi-finger tap, and long press
actions.

Minimize non-ergonomic tasks which cause physical strain, particularly
interface elements that are likely to be used in sequence.



Design for one handed operation which generally requires a lower level of
dexterity. Try to ensure the product can be used left or right handed. If the
user interface is designed for one handed use, ensure that it can be used
comfortably by older people who might need to use two hands.



Avoid user interface actions that require both good vision and high dexterity
simultaneously. Design so that only one of these is needed; or better yet,
where neither is a requirement.



Avoid user interface controls that require simultaneous movements in
different directions, for example, a control that requires pushing and twisting
at the same time.



Enable easier gripping by providing a slightly deformable surface and
maximizing the available contact area where possible.



Arrange gripping tasks so that they can be performed with the wrist in a
neutral and straight position in order to improve user comfort and minimize
pain for those with conditions such as arthritis.



Provide the option to operate the product by either reaching out the left or
right arm. Try to avoid requiring both arms to be extended at the same time.



Ensure that products or services requiring public access (e.g., ATM’s or ticket
kiosks) accommodate a range of reach that is suitable for older people,
including those in wheelchairs. This may be a legal requirement in some
places.
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Below are some tools and resources that can assist user interface designers:


The Open Ergonomic website offers PeopleSize, an interactive
anthropometry software program which can assist designers in
understanding their products in terms of users’ body sizes and movements.



Many sources of information on User Interface Ergonomics and Touch Screen
Ergonomics can be found on the web.
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The Fluid blog provides an excellent reference to understating pixels, points
and screen resolution.



Smashing magazine offers an excellent reference to understanding
responsive web design.
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Memory

Cognition is the mental action or process of acquiring knowledge and understanding,
through thought, experience, and the senses. Memory is an important part of
cognition (in addition to attention, decision making and learning, each of which is
discussed separately). There are different kinds of memory and each is affected
differently by the ageing process. For example, procedural memory (remembering
how to do things) is generally not affected by ageing. People of all ages are able to
learn new skills, if they are provided with adequate time, instruction and assistance,
and they are able to practice these skills over time.
Other types of memory do suffer as we age. Short term or active memory (capacity
for holding, but not manipulating, a small amount of information in mind in an
active, readily available state for a short period of time - 18 to 30 seconds) is
particularly vulnerable to the ageing process. One effect of reduced short term
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memory in seniors is in problems with text comprehension, especially of longer or
more complex passages.
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Episodic memory is our memory of autobiographical events (times, places,
associated emotions, and other contextual aspects) that can be explicitly stated.
They allow an individual to figuratively travel back in time to remember the event
that took place at that particular time and place. Episodic memory does not
naturally diminish with age. However, it can be impaired by illness, medication,
depression and dementia – all of which seniors are prone to.
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Long-term memory requires learning and repetition to become fixed, but once
stored these memories can last a long time and be retrieved by triggers or cues.
Knowledge may be in different forms, such as remembering what things are; how to
do something; or remembering linked episodes of verbal and visual interactions that
occurred in the past. Deliberate recall of previously encountered material becomes
harder with age; although recognition of previously encountered items is not greatly
affected if the items are simple. Age related long-term memory decline can also
cause problems in remembering if a task has been completed or if it still needs to be
done. Understanding the differences in how memory works with material vs. items
vs tasks is critical in good design for seniors.
Working memory allows us to reason about visual features and spatial relationships.
Working memory is used to manipulate and rearrange information within the span
of attention - usually 18 to 30 seconds - before it decays. Information can be held in

Remembering that the perceptual cues in front of you are similar to a stored
memory is called recognition, while remembering something stored in memory from
different cues in front of you is called recall. Identifying whether you have seen a UI
button before requires recognition, while remembering what it does requires recall.
Recall generally takes longer than recognition. Older people are likely to have
problems with recall. Structuring of memories may be worse in less educated older
adults. Older people have problems in using context to prompt recall memory, as
distinct from recognition. Seniors have less ability to inhibit irrelevant memories.
And attempts to recall information are more affected by anxiety, which older people
are more prone to have when facing a technology user interface.
Prospective memory (remembering to perform a planned action or intention at
some future point in time) also suffers with ageing. This is particularly relevant for
habitual tasks, like remembering to take medication at the right time every day, or
to check for voice, text or email messages. Older people often use written notes,
calendars and diaries to mitigate declines in prospective memory.
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different forms, such as the verbal meaning of words (e.g. a word “phone”), the
visual or spatial content (e.g. “a phone icon”) or its episodic context (e. g. “it’s what I
press to make a phone call”). Older people often have difficulty manipulating the
contents of their working memory. This means that they may have trouble
understanding how to combine complex new concepts in a product or steps in a
user interface.

According to the Alzheimer’s Association one in nine elderly adults age 65 and older
(11%) has some form of Alzheimer’s disease. About one-third of people age 85 and
older (32%) have some form of Alzheimer’s disease. Prevalence rates in the US of all
forms of dementia (including Alzheimer’s) have been estimated at 13.9% of people
age 71 and older. And more women than men have Alzheimer’s disease and other
dementias. Almost two-thirds of Americans with Alzheimer’s are women.
Many older adults may not experience Alzheimer’s disease or other dementias, but
may experience some form of mild cognitive impairment (an intermediate stage
between the expected cognitive decline of normal ageing and the more serious
dementia). Common experiences associated with mild cognitive impairment can
include trouble remembering the names of things that were recently learned,
trouble remembering the flow of a conversation or task, and an increased tendency
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to forget where things are located. Other forms of cognitive diminishment also arise
in greater proportions in older people. For example, the effects of stroke, the
incidence of which increases with age, can result in conditions similar to mild
cognitive impairment.
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Mitigation Strategies:
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Use predictable user interface structure to assist memory. The structure of
screens or pages should be shallow. Each complicated screen should have a
descriptive label with meaningful instructions clearly displayed.



Employ skeuomorphism (the design concept of making items represented
resemble their real-world counterparts) as much as possible, for example,
email represented by an envelope icon.



Reduce the number of information chunks that need to be kept in mind at
any given time. Try not to exceed 5 information chunks at one time.



Do not ask older people to remember material from one user interface
screen or page to another. Avoid splitting tasks across multiple screens or
pages if they require memory of the content or actions on previous screens
or pages.



Provide an obvious mechanism that allows users to get back to their previous
location or home when navigating user interface structure. Use “home
pages” and “back buttons” to make it easier to navigate to known reference
points.



Navigation elements should be visible all the time. Avoid pop-up, slide-out
and other hidden menus.



No more than 7 or 9 items should be located in a menu. Longer lists of items
should be split into groups.



Where hierarchy is used, ensure that the current location within the overall
hierarchy is always evident (e.g., using a breadcrumb trail) and try not to
exceed three levels.



Supplement icons, buttons and other user interface elements with text
labels.

Each distinct button should have only one function in a given user interface.
Similarly shaped buttons, which have different functions should use different
colors, graphics and text to help differentiate between the functions.



Text labels should be short and easily understandable. Every label should be
in written language, for example "today" or "yesterday" would be better
than just numeric date representation.



Avoid using different terms for similar actions, for example, “Add Contact”
and “Add Friend”.



Introduce user interface features gradually to prevent cognitive overload.
This can be done with how the user interface is designed, and with how
learning materials are structured and organized.



During longer user interface tasks, give clear feedback on status, progress
and reminders of goals.



Provide reminders and cues that have a built-in memory reinforcement
mechanism for user interface actions. These reminders and cues
(mnemonics) can be constructed using imagination, association and location.
Combinations of colors, graphics, words and sounds are commonly used in
reinforcement mechanisms.



Avoid complete user interface redesigns, or allow users to continue to use
the prior user interface versions.
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Attention

It’s easy to view ageing as decline, but it’s not all bad news. One big plus is that
elderly people consistently excel in certain types of attention span, persistence and
thoroughness. Older adults tend to be “methodical” in their behaviors. They tend
to read everything on a user interface screen or page before acting. They take more
time to explore technology user interfaces and often find things that younger people
skip right over.
This bodes well for seniors’ use of technology when user interfaces are designed
well. But this does not mean that older users’ attention span is not vulnerable. And
too often user interfaces fail to take into account age-related challenges that affect
attention and other cognitive functions
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Attention is thought to be a function of working memory. It can be consciously
directed towards specific tasks, or it can be ‘grabbed’ by a distracting event such as
an animation or the sound of one's name. This can be advantageous, in directing a

As stated above, seniors tend to work at a slower, more deliberate pace when
technology is involved. This increases the time it takes to complete tasks which in
turn may create problems with maintaining focused performance and keeping up
with task status over time (but this appears to depend on the type of task). Elderly
people have less ability to break a complicated technology task into a sequence of
less complicated subtasks.
Older people have poorer ability to inhibit responses to irrelevant items and are
more likely than younger people to become distracted. They are less adept at
dividing their attention between multiple tasks and they can easily become
overwhelmed and frustrated to the extent that they give up (particularly when
anxiety is involved). In a world obsessed with multi-tasking, this can seem like a
handicap. But because multi-tasking is probably a bad idea in the first place,
designing products that help seniors to focus on one thing at a time can have
benefits for all age groups. Paradoxically, attention problems in multi-task situations
may show up on individual tasks that take less concentration in and of themselves
(i.e., it’s the simultaneous combination of tasks that’s the problem, even if the
individual tasks are simple).

Senior-Friendly User Interface Guidelines

person's attention towards a warning or impending hazard, or it can be a distraction
if, for example, an animation directs attention away from the task at hand.
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Mitigation Strategies:
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Minimize information overload.



Provide predictability and consistency.



Ensure that attention is required to be directed in only one place at a time.
Avoid dividing users’ attention between multiple tasks or parts of the screen
or page.



Limit distraction from movement and irrelevant material (e.g.,
advertisements, animation, moving text). If advertising is present, make sure
it is easily distinguishable from information content.



Minimize the amount of text and ensure that only necessary information is
present. However, where warranted, don’t be afraid of long-form text and
deep content, just be sure it is easy to find and relevant.



Ensure that pathways for completing tasks are understandable. Make the
path for any given task a reasonable length (2-5 clicks) and free of
distractions and other obstacles.



Break long complicated user interface tasks into a series of shorter, less
complicated tasks. Make it easy for seniors to track their progress through
tasks and provide feedback when tasks are completed.



Allow users to complete tasks without any time limit when possible. And be
wary of potential problems that can result when multiple tasks do have to be
completed within a certain time period (for example, a timer that triggers
logging out of a secure page).



Allow information content to be paused, and restarted from where it was
paused.



Provide a mechanism to postpone or control the timing of updating
information content.



Don’t rely on text messages or app notifications to convey important
information.



Avoid automatic screen rotation between portrait and panorama mode.
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Decision Making

For most older adults, reasoning ability declines with age. Speed of mental
processing slows. There is less ability to recall relevant information through
associations with information presented in a problem (associative memory). When
faced with problems, elderly people rely more on existing knowledge and are less
able to work out new solutions (crystallized versus fluid intelligence). For these and
other reasons discussed below, older adults are generally slower and less able with
decision making than younger people.
Losses in decision making ability in older people tend to be correlated with losses in
visual thinking performance. Visual thinking is the ability to perceive and think
about visual objects and spatial relationships in two and three dimensions. Some
key visual thinking functions that should be considered are:
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Filtering and extracting information from the low-level sensory information that
eyes receive, in order to identify and group objects.



Relating objects and icons to each other according to their spatial position, (that
is, understanding the relationship between UI elements and their positions on a
screen).



Rotating drawings, symbols or text in two dimensions, or objects in three
dimensions.



Grouping objects according to properties such as their shape, color or spatial
alignment.

As visual thinking declines, older people will have more trouble adapting to minor
inconsistencies in a user interface model (e.g., white space that behaves differently
from another white space). They are also slower to recognize items (but this effect
is reduced for familiar items).

42

The ability to detect small movements declines with age. Older adults make poorer
estimates of speed and time of arrival, have poorer depth perception and
estimation, and have poorer perception of three-dimensional information. Older
adults have poorer pattern recognition, less recognition of embedded or incomplete
figures, and are less able to filter out irrelevant items. These problems are all

related to losses in visual thinking performance and need to be considered in design
for elderly people.

As a general rule, elderly people require 50-100% more time for typical user
interface tasks than adults under 30. Young people are able to process decision
factors more quickly than old people, and they tend to weigh a lot of options before
settling on one. Older adults process fewer factors, linearly and more slowly; and
they tend to emphasize prior knowledge (perhaps because they’ve had more time to
accumulate it). They also place more value on expert opinion.
Mitigation Strategies:


The user interface navigation model should be consistent throughout. There
should be a standardized way for navigating between screens. Back buttons
should be in consistent locations and behave predictably. Avoid different
page and screen layouts and complicated navigation structures.



Make it as easy to find things in the user interface. Make the structure of the
user interface as shallow and visible as possible. Place the most important
and frequently needed user interface elements closer to the surface of the
user interface architecture. Avoid deep menu structures and nonlinear paths
through the information. In a website, provide a site map and make it
accessible from every page.



Ensure that all actions are easily and immediately reversible, and try to
constrain the availability of actions that would result in undesirable or
irreversible outcomes. Prioritize shortcuts to previous choices ahead of new
alternatives.



Make it easy to see what buttons and other clickable shapes do. Clearly label
buttons and other clickable shapes using simple text and terms that older
adults are familiar with. If embedding an image or symbol in a button or
other clickable shape, make sure the image or symbol is “task relevant”.
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Seniors adopt a more conservative strategy with regard to risk taking, and will make
decisions more slowly when under pressure or in a state of high anxiety. New
automatic responses are harder to form for seniors and existing automatic
responses are harder to suppress, if necessary due to changed circumstances.
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Avoid the use of images and symbols that might be unfamiliar to older
people with lower technology experience.

44



Make it obvious what is clickable and what is not. However, avoid user
interface elements that change appearance – these tend to be harder to
understand and tend to worry older users. For example, avoid "flat graphics”
that only take on the appearance of buttons with a mouse- over.



Make it easy to see when a button or other clickable shape has been clicked.



Make the user interface easy to skim or scan. Use visual cues to direct users’
attention to important user interface elements. Ensure that task-supporting
keywords stand out. Position the most important and frequently used
elements “above the fold” and close to the center of the screen or page
rather than in the margins. Make it easy to distinguish content from
advertising.



Aim for consistent positioning of controls in each part of your application.
Older people are better at searching when there is consistent positioning of
search targets.



Visually group related functions. Use shapes, colors and alignment to assist
visual recognition of features that share some similarity, thereby reducing
the time and working memory required to locate a desired feature.



Arrange clickable user interface elements in one dimensional layouts
(vertically or horizontally). Avoid two dimensional layouts. Avoid random
patterns of choices. Older people perform better on searches of short onedimensional displays.



Use conventional interaction elements. Make sure these are consistent
throughout the user interface.



Use graphics and labels that help people predict what will happen next.



Avoid the use of "click here." Instead, have the link include a description of
what the user will find when the link is clicked on. For example instead of
“Click here for more information on osteoarthritis” use “Osteoarthritis is the
most common type of arthritis in older people”.

Ensure that redundant links have the same labels.



Do not underline anything that is not a link.



Use different colors to distinguish between visited and unvisited links.



Alt-text, hints and help bubbles should be in a readable font (see Vision
section), be simply written, and displayed long enough for older adults to
read them. Avoid covering up useful screen information with the hint or help
bubble.



Provide clear confirmation messages.



Each screen or page should be very distinguishable from others. Older
people should be able to easily identify which screen or page is displayed and
understand what they can do with it.



Use the visual representation of the device to help users understand what
areas they can interact with and the correct way to interact with them.



Use minimalist design to prevent cognitive overload. Provide only those
features in an app that the elderly user will need to accomplish the task.
Avoid the use of irrelevant information on the screen.



Use simplified “launchers” (for example the BIG Launcher in Android) to
simplify user interfaces by removing unused device functionality.



Consider the increased demand on spatial ability if left and right are used to
represent up and down (or vice versa). Avoid this situation wherever
possible.

Senior-Friendly User Interface Guidelines



To assist with forms and other modes of data entry:


Group similar questions.



Make required fields obvious.



Give examples.



Provide straight-forward and descriptive error messages that suggest a
solution to the user.



Provide logical and appropriate grouping of questions.
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Provide clear, easy to understand, questions



Use checkboxes rather than drop-down or pull-down menus. If not possible,
then use drop-down menus (menus that drop down when requested and
stay open until the user closes it or chooses a menu item) rather than pulldown menus (menus that are pulled down and stay available as long as the
user holds it open).



Restrict the number of choices in lists. Where needed, break long lists into
multiple shorter lists.



Use checking and validation during completion of data entry. Avoid autocorrection.



Provide step-by-step instructions and context sensitive help.



Provide visual illustrations, pictures, and symbols to help explain ideas,
events, and processes.



Use words, not symbols, to indicate required fields.



Provide text descriptions to identify required fields that were not completed.



Provide a text description when user input falls outside the required format
or values.



Provide success feedback when data is submitted successfully.



Provide wording that can be understood by people with lower than
secondary education level reading ability.



Provide links to definitions, glossaries, and explanations of abbreviations.



Provide suggested correction text but avoid auto-correction.



Provide the ability for the user to review and correct answers before
submitting.



Provide the ability to recover deleted information.



Make small page changes obvious to accommodate 'change blindness' in
older users.

Seniors are less comfortable with technology than younger people. But a common
myth is that old people can’t or won’t learn new technology skills. This may be true
for a segment of older adults, but it’s true for a segment of the younger population
as well. The advantage that seniors generally have is more free time and an oldfashioned work ethic. For many, learning technology can foster self-esteem and
confidence. But with age come many real learning challenges.
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Learning

The speed with which individual older adults learn varies widely. But in general,
learning takes more effort and more time. This need for extra time in very
important. Also, after learning a task there may be a prolonged period during which
it is easily forgotten.
Older people prefer long established learning pathways. A learning pathway is the
chosen route taken by a learner through a range of activities, allowing him or her to
build knowledge progressively. For most seniors these learning pathways were
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developed and ingrained well before they began using information technology. So
they need to learn differently than younger users.

Seniors learn better if the user interface model resembles something they already
know from the past. For example, they will learn an email user interface more easily
if email terms and symbols resemble postal mail. Or if they already know email,
they will learn texting more easily if texting terms and symbols resemble email. The
prior mental model guides how they think the new user interface will work.
When learning, elderly people are more easily overwhelmed and are quicker to
become frustrated. When becoming frustrated (and often giving up), seniors tend
to assign blame either to self, or to the application they are trying to learn (often
with good reason). When older people see themselves in negative age-stereotyped
terms this further impairs their ability to perform.
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Several studies suggest that older people benefit from attitude-positive learning
(forward looking, risk-taking and experimental) vs. attitude-negative learning
(confidence lacking or fearful). They often have greater emotional need for support
from another human being when learning. Seniors place more trust in expert
opinion than younger people do.

When learning is in-person, seniors can more easily be overwhelmed by typically
younger instructors who go too fast, present too many ideas and tend to be
impatient with the slow and uncertain progress typifying older people. Seniors do
better with instructors from the same (older) age group or instructors who have
adjusted their style to accommodate older learners. Elderly people also appear to
benefit from learning in small (2 to 4 person) groups rather than individually or in
large groups.
Learning can easily be disrupted by the provision of too much information. Seniors
benefit from a focus on learning a minimum of essential concepts and techniques,
learning skills as a set of concrete procedures, and actually performing skills as they
learn. They may benefit from simple background information that places their
learning in context, but they are more easily distracted or confused by too much
focus on conceptual material (vs. practical goal relevant material).
The order in which user interface concepts are introduced and learned matters a
great deal. If older people learn one way of doing something at the start of learning
to use an application, they will find it very difficult to switch to another method of
performing the same or similar task later – even if that other method is more
efficient. This means that user interface designers need to be concerned with which
parts of the user interface get exposed first, and the subsequent order of learning.
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Much literature supports the notion that older adults benefit from instruction which
is transferred visually and supported by audio narration, especially for complex
tasks. This bodes well for in-person training, and the use of instructional videos and
on-line learning materials that employ video and audio. However, such learning
materials will themselves need to be specially designed for older people using some
of the best practices contained herein.

Expect elderly people to try to use applications without having put much time into
learning them (although they may make a greater effort than much younger users).
Expect older people to avoid help systems or help forums.
Elderly people often fail to find important screen features that younger user
interface designers consider obvious. Older people can be surprisingly blind to parts
of the screen away from the areas they usually look at. For example, status bar
information at the bottom of a page or screen is likely to be missed. This is further
compounded when visual field impairments are involved.

49

One area in which older users consistently fail is in learning to understand file
management systems. Expect seniors to struggle with file Open and Save tasks,
especially if they are asked to change folders. Also expect older people to have
problems finding documents they have previously created.
Mitigation Strategies:
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For the user interface:
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Make it easy to find instructions and help quickly. Provide help functions on
every user interface screen or page



Give instructions clearly and number each step. Minimize jargon and
technical terms.



Minimize the amount of text to only necessary information.



Provide for longer learning times or self-paced learning of the user interface.



Provide more repetition in learning to use the user interface.



Provide a sense of accomplishment when important tasks are completed.



Ensure that all possible actions generate suitable feedback to guide the user.



Insert statements of what has been achieved “up to this point” as a way of
helping older people keep track of what they are doing in long sequences of
procedural steps.



Avoid reliance on skill transfer between situations.



Use interface structure, and stress familiar pathways over efficiency.



Use distinctive spatial positions for navigation and action elements, and be
aware of the potential confusion if these positions change.



Make text labels on user interface elements start with different, distinct, and
relevant key words. Make the words descriptive enough to make it easy to
accurately predict their function. Use words that older adults are familiar
with. Use the same word labels for user interface elements that perform the
same function.



Divide the application so that some configuration tasks are off-loaded to the
helpers and supporters of older users.



Don’t rely on text messages or app notifications to convey important
information.



Enable “trusted persons” to provide help and support either directly or
remotely.



Provide instructors from the same (older) age group or instructors who have
adjusted their teaching style to accommodate older learners.



Provide learning in small (2 to 4 person) groups rather than individually or in
large groups.



Provide instructors and supporters of seniors with information about how to
adjust the user interface, or even the operating system, for age-related
impairments.



As with the user interface itself, instructional materials need to be designed
to deliver information gradually, over longer periods of time, and with more
repetition.



Dispel the fear of “breaking something”. Design learning materials and
programs which foster self-esteem and confidence and minimize the
possibility of embarrassment.
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For in-person training and support:

For instructional text:


Make instructions easy to recognize and differentiate them from other types
of nearby content.



Put the key message first, and minimize the use of introductory paragraphs.
Put conclusions and implications at the top of a body of text, with supporting
content after it (inverted pyramid).



Write using simple sentence construction and plain language. Use terms that
seniors will be familiar with. Keep paragraphs and sentences short.
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Make liberal use of headings, bullet lists, and links to assist skimming.
Making headings descriptive enough to make it easy to accurately predict
what the content will be under each topic category. Ensure that headings
start with different, distinct, and relevant key words.



Minimize the use of multiple types of highlighting in order to stress
important information (e.g., the mixed use of bold, underline and italic for
the same purpose).



If instructions have more than one step, number them. Ensure that
numbered or bullet lists have the main points and important keywords at the
beginning. Do not combine two or more procedures within one point in a list
of instructions.



Explain clearly and be direct. For example, instead of writing something like
“Some people find that talking to their healthcare provider can be helpful
when deciding how to care for their hypertension” write something like “Talk
with your doctor about managing high blood pressure.”



Use active voice which puts the focus on people and actions. For example,
instead of writing a passive statement like “Prescription medicines are taken
by many older adults”, write an active statement like “Many older adults take
prescription medicines.”



Use positive statements and avoid negatives. For example, instead of writing
a negative statement like “Don't forget to take your medicine”, write a
positive statement like “Remember to take your medicine”.



Address your older learner by "you." For example, instead of writing
something like “If someone falls, that person should stay as calm as
possible”, write something like “If you do fall, stay as calm as possible”.



Use respectful terms. Most seniors dislike the terms the include the words
“old” and “older”. Use terms like “senior” or “elder” instead.



If humor is used, then use it appropriately given the sensitivities of an older
audience. Never tease them, even if intended in a kind way.



Define terms which may be unfamiliar to older people.
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Keep instructions very specific to the task at hand.



Summarize key points.



Provide a consistent layout



Place instructions physically close to the point on the screen where they are
to be applied.



Use concrete examples and language together with supporting and relevant
illustrations.



Instructions which ask users to type some specified text should use a
distinctive font to identify what is to be typed, not quotation marks.



Expect older people to be very literal in their interpretation of instructions.



Test instructions carefully to remove ambiguity and to avoid unexpected
results.



See the Vision section for additional recommendations relating to type face,
font size and formatting.

For instructional illustrations, photographs and animation:


Make sure pictures relate to the text. Visuals should support the text; they
should not be merely for decoration.



Provide captioning and or meaningful alt-text for images and animation.



Use pictures of older adults when talking about, or to, older adults. Pictures
of people should also reflect the diversity of your audience.



See the Vision section for additional recommendations having to do with size
and spacing.
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For instructional videos and multimedia:


Use captions that provide text versions of the audio content, synchronized
with the video.



Use audio description in a separate narrative audio track that describes
important visual content, making it accessible to people who are unable to
see the video.
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Provide live captioning and live audio description for learning events which
are simulcast over the Web.



Provide a transcript text version of the media content which captures all the
spoken audio, plus on-screen text and descriptions of key visual information
which wouldn’t otherwise be accessible without seeing the video.



Choose an accessible media player that supports the above and conforms to
the other user interface best practices discussed herein.

Below are some tools and resources that can assist user interface designers:


The University of Washington accessibility portal provides guidance on
creating accessible learning videos and accessible multimedia learning.



Learning Paths methodology provides a practical approach to defining
proficiency and then produces an effective sequence of training, practice,
coaching, and experience.

Family members and friends are often the primary sources of technology learning
and technical support for elderly adults. But asking for support can be embarrassing
(in that it exposes the older adult’s lack of competence). Guilt may also be a factor if
asking for assistance is thought to impose on one’s friends or loved ones. These
feelings may prevent a senior from seeking assistance. When they do ask,
supporters often live some distance away, and may not be available for days or
weeks.
Older people may have a different depth of relationships than young people have,
perhaps because they’ve had more time to cultivate them. Older people as a
general rule give more weight to the opinions of experts, family members, friends
and other trusted supporters. This has important implications when designing
marketing features or demonstrating functionality. Designers should think about
ways to involve these trusted supporters directly in the user interface experience,
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Relationships, Privacy and Security
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for example, by off-loading certain setup and updating tasks via a remote
connection.

Senior-Friendly User Interface Guidelines

Several studies have shown that after browsing travel websites, seniors much prefer
to switch to the telephone for discussing options and booking trips. This points to
the desirability of exploring hybrid designs for seniors, where the electronic user
interface is designed to be augmented by a person. For example, the Jitterbug
phone for seniors allows them to press a button to speak to a person who will then
book a Lyft ride for them (rather than using the Lyft app).
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While seniors are generally more reluctant to give out personal information, they
are at the same time more vulnerable to cyber-crime. Sadly, many scammers target
senior citizens. Oftentimes the concept of encrypted connections is lost on older
people. And even if they understand what “https” means, visual impairments can
make it difficult to see subtle changes in icon shape or color that are commonly used
to indicate if a connection is safe or not. Seniors can also be victims of cyberbullying. In some cases, lax internet security has led to physical crimes (assault and
theft).
The user interface designer’s challenge is to make it easy for trusted supporters to
provide assistance, while at the same time ensuring privacy and providing strong
security.
Mitigation Strategies:


Be sensitive to issues of isolation (i.e., don’t assume there is a relative or
friend to help).



Enable connections with more meaningful groups of people vs.
undifferentiated social networks (e.g., provide a help forum specifically for
seniors which is moderated by seniors).



Facilitate the ability of trusted supporters to provide help and support.
When possible, enable them to do this remotely through a secure
connection.



Develop learning materials designed to be used by “trusted supporters” in
providing training to the older adults (e.g., how to change product settings or
operating system settings to mitigate age-related impairments).

Don’t overemphasize privacy controls when “trusted supporters” are
involved, but be very cognizant of safety and security issues.



Communicate with users why the product developer may need to access
their device or data. For example, state why the product developer may need
access to their location. What benefit will this provide them? What risk will
it create? Clearly state what the data will be used for and where appropriate
what it won’t be used for.



Make it very obvious when internet connections are secure vs. not secure –
not just in a web page, but also in apps and other non-browser software.



Make it easy to understand and change privacy settings. Consider providing
privacy setting optimized for older people. Consider making this the default.



Make auto-update of security related functions possible. Consider providing
notifications to “trusted supporters” when security functions are out of date
and need to be updated.



Provide seniors with adequate time to think about privacy and security.
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Experience with Technology

As put by Ollie Campbell in Smashing Magazine, when you’re designing technology
user interfaces, you’re working within a certain “experience scaffolding”. The
scaffolding is formed by all the prior technology products you have used. When you
learn a new user interface, you build on top of this preexisting experience. This
scaffolding will be very different for different age groups, with older people having
less scaffolding than younger people who grew up with technology. Therefore, it is
critical that designers have a clear understanding of what preexisting scaffolding
their user interfaces assume and depend upon.
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In 2016 most people older than 75 will not have had significant experience using
personal computers in their work lives. In contrast, older adults who have more
recently retired may well have had this experience. And those who are young adults
today will certainly have gained a much higher level of experience using personal

computers. But consider this – the children of these young adults may not gain any
deep experience with personal computers, as they will be using smartphones,
tablets and other devices to do what their parents and grandparents did with PC’s.

Additionally, consider to what extent future newly developed technologies may
create new forms of inexperience. For example, something like a brain implant that
controls a user interface may create equal challenges for all age groups at the time
of its introduction. So while today’s young may have an advantage with today’s
technologies, they still may have trouble learning future technologies.
Mitigation Strategies:


Design products with very clearly stated assumptions about prior knowledge
and baseline user interface experience scaffolding.



Design technical support and learning programs with a clear understanding
of what baseline user experience is being assumed.



Employ “skeuomorphism” which is the design concept of making user
interface elements resemble their real-world counterparts. (e.g., email
represented by an envelope icon).
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So should technology designers expect a shrinking gap in ability as today’s young get
older? Probably not. The impairments that come with age are very real and for
some people inescapable. And there will always be differences in experience
scaffolding between generations.
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Device Bias
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Eventually, diminished vision and motor control will make small screens impractical
for most people as they age (at least with today’s technologies). The smartphone is
a young person’s tool. Older people consistently describe smartphones as
“annoying”. Those who own them seldom use them beyond making phone calls,
and some do not use them for days at a time. They often ignore text messages,
reminders, and app notifications entirely.
But most older adults aren’t afraid to try new technology when they see a clear
benefit. For example, as a percentage, seniors make up a significant market for
iPads and Android tablets. This makes sense when you consider the benefits of a
tablet over a smartphone: the larger readable screen size and the more forgiving
finger tapping area.
But the benefits of a tablet cannot be realized if a user interface does not take full
advantage of the larger touch screen and tapping area. It’s very easy to find

examples of this in various app stores, where too many software apps are developed
for an iPhone or Android smartphone with little consideration of how they will look
or function on a tablet (or vice versa). These types of problems will grow as
engineers seek the holy grail of a single software code base that will run across all
devices.



Avoid smaller touch screens.



Take full advantage of larger touch areas and larger screens with finer
resolution.



Keep in mind how the same user interface will look and function on different
devices, even if you do not intend for it to be used on some of those devices.



Design user interface elements always taking into account the possible
variations in screen size (inches) and screen resolution (number of pixels).
Rather than using absolute pixels it’s better to design in terms of pixels per
inch (ppi) or points (pt) or density independent pixels (dp) which are all device
size and resolution independent measures for scaling across varying devices.
For website pages, use responsive design which employs proportion-based
grids, flexible images and CSS3 media queries.



Take advantage of operating system level iOS and Android software
developer kits and application programing interfaces to optimize the user
interface for different devices.



Consider new cross-platform-development technologies, such as Cordova,
Corona or Xamarin, which seek to be device independent.
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Mitigation Strategies:
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Life Stage and Attitudes
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It’s natural for a 30-year-old programmer to think that a word, question or symbol
has meaning for everyone. But thinking so may make an implicit and unintentional
assumption about which “life stage” the user is in.
Password retrieval security questions are a good example how life stage can affect a
user interface. These often include questions like “What was the name of your fifth
grade teacher?” or “What was the model of your first car?”. These questions are not
life-stage relevant to many older people and the answers to them are likely to be
forgotten or confused. Questions like “Where did you meet your spouse?” can be
hurtful to a widow or widower, or confusing if they are remarried. Questions that
are life-stage neutral make a better user interface, for example, “What is your
favorite animal?”
Telephone numbers can also be life stage dependent. Consider what happens if a
land line phone number is used in multi-step security authentication process, and

the older person moves to an assisted living facility to which the number has not or
cannot be ported.

Choice of colors can also be important. Colors affect us differently at various stages
of life. The right choice of colors in a user interface can boost interest and stimulate
cognitive function. For seniors, softer shades of reds and oranges are warming and
can help with circulation and energy levels in older people. Ditto with peaches,
apricots, warm tans, terracottas and pinks. Soft blues, lavender mauves and violets
can create a spiritual or reflective mood. Studies carried out in nursing homes
indicate that soft pinky-beiges contrasted with soft blue-greens are soothing and
peaceful. The website Color Psychology provides a good reference on the basics.
Also, see Carry Jolliffe's website for a color psychology cheat sheet. We also found
this article from New Zealand particularly useful for understanding color and age.
Keep in mind that the term “senior”, which is defined as 65 and older herein, spans a
period of 30 plus years. User interfaces that work for a 70-year-old may not work as
well for an 80-year-old, and vice versa. And those that work for an 80-year-old may
not work as well for a 90-year-old, and vice versa.
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The words used in the interface matter and should correspond to older adults’
vocabulary and take into account the context within which the application is used.
For example, the word “helper” may mean something different to an older adult
residing in a nursing home vs. one not in a nursing home. In addition to age, the
choice of words should also account for differences in educational and cultural
backgrounds.

Too often designers try to “dumb down” an existing user interface to better suit
seniors, and too often this approach results in companies creating unattractive
products. Paradoxically, many seniors do not consider themselves to be “old
people” and even find the term offensive. Some experts warn that designing
dumbed down senior specific technologies can wind up being offensive to the very
consumers the companies are looking to engage.
So how do you balance the special needs of seniors with these attitudinal
challenges? Some experts say that you do it by “designing for all”. In other words,
the goal should be to design technology user interfaces which are adaptive to all age
groups. Doing so not only makes a better user interface, but it also broadens the
market for the product.
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Mitigation Strategies:
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Beware of content or functionality which implicitly assumes someone is
young or at a certain stage in life.



Consider designs which are life stage neutral.



Consider designs which adapt themselves to different age brackets and
stages in life.



Employ colors which boost interest and stimulate cognitive function.



Select words that correspond to older adults’ vocabulary and take into
account the context within which the application is used.



Use respectful terms. Most seniors dislike terms that include the words
“old” and “older”. Use terms such as “senior” or “elder” instead.



Avoid simply “dumbing-down” an existing user interface.



Use a “design for all” strategy.

Accessibility is the extent to which the content and functionality of a technology
product is available to the widest possible audience. It is a “best practice” when
designing for seniors, but is also required by law in some circumstances, particularly
with reference to people with disabilities. Usability on the other hand, is a measure
of how easy it is to successfully use a product. It is rarely required by law, but it is
always something to strive for. A user interface can be accessible but not usable, or
vice versa. The goal of user interface designers should be to make products both
accessible and usable.
It should be no surprise that the usability needs of seniors often overlap the
accessibility needs of persons with disabilities. The World Wide Web Consortium
(W3C) Web Accessibility Initiative AGE (WAI/AGE) project found that many of the
guidelines for making web sites accessible to people with disabilities match the
requirements of those for older people. The study also found that usability

Senior-Friendly User Interface Guidelines

Usability vs. Accessibility
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improvements that help older adults also help people with disabilities. In fact, the
WAI/AGE project concluded that “designing websites for seniors is largely just good
design”. In other words, designing a product which provides a good user experience
for seniors can enhance its usability for all age groups. W3C then folded their
WAI/AGE specific recommendations into their broader web content accessibility
guidelines.
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W3C’s Web Content Accessibility Guidelines (WCAG) 2.0 cover a wide range of
recommendations for making web content more accessible. Following these
guidelines will make content available to a wider range of people with disabilities,
including vision impairments, deafness and hearing loss, learning disabilities,
cognitive limitations, limited movement, speech disabilities, photosensitivity and
combinations of these. While designed for websites, WCAG 2.0 success criteria are
largely written as testable statements that are not technology-specific. Hence to a
very large extent they apply to all types of user interfaces. Many of the mitigation
strategies provided herein are based on WCAG 2.0.
Accessibility checkers and validation tools which also can be used to test designs for
seniors:


University of Toronto: A-Checker - Used to evaluate HTML content for
accessibility problems by entering the location of a web page, uploading an
html file, or by pasting the complete HTML source code from a Web page.



ETRE.com: Accessibility Check - Evaluates your page against a subset of the
WAI guidelines. These guidelines form the basis for most global legislation
relating to accessibility.



WebThing.com: Site Valet - Comprehensive QA system for Web-based
technologies. It features a new GUI Client, improved accessibility analysis with
full audit trail, and comprehensive XML support.



University of Illinois at Urbana-Champaign: Functional Accessibility Evaluator Evaluates a website or a single web page based on the W3C Web Content
Accessibility Guidelines (WCAG) 2.0 Level A and AA requirements.



Sidar.org: HERA - A tool to check the accessibility of Web pages according to
the specification Web Content Accessibility Guidelines (WCAG) 1.0. HERA



Fraunhofer Institute for Applied Information Technology: Imergo - A complete
web compliance suite targeted to improve the quality of web applications by
providing a flexible testing framework that can address a wide variety of
requirements, such as markup validation, web accessibility, search engine
optimization (SEO), mobile web, performance restrictions, corporate identity,
etc.



AcessoBrasil.org.br: Da Silva Online Website Evaluator - A Portuguese
language website tool for checking compliance with W3C’s Web Content
Accessibility Guidelines (WCAG) 2.0.



Universidad Carlos III De Madrid: Web Accessibility Evaluator (WAEX) - A
website tool for checking compliance with W3C’s Web Content Accessibility
Guidelines and Mobile OK Basic Tests.



WebAIM.org: Web Accessibility Evaluation Tool (WAVE) - A tool to help web
developers make their web content more accessible. WAVE has many tests
for true accessibility, including many checks for compliance issues found in the
US GSA Section 508 and WCAG 2.0 guidelines. It is also available as an API.
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performs a preliminary set of tests on the page and identifies any
automatically detectable errors or checkpoints met, and which checkpoints
need further manual verification.
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Legal and Liability Considerations

In many countries, it is illegal to discriminate against disabled people. In August
2000, legal history was made in Australia, when the official Olympics Website was
successfully sued for damages by a blind user who found the site inaccessible (see
Maguire v SOCOG).
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In the United States, recent amendments to Section 508 of the Rehabilitation Act of
1973 bars the Federal government from procuring electronic and information
technology goods and services that are not fully accessible to those with disabilities.
Beyond federal procurement, Department of Justice guidelines state that "Covered
entities under the Americans with Disabilities Act are required to provide effective
communication, regardless of whether they generally communicate through print
media, audio media, or computerized media such as the Internet. Covered entities
that use the Internet for communications regarding their programs, goods, or

services must be prepared to offer those communications through accessible means
as well."

In addition to laws at the national level, many state and regional governments have
additional accessibility regulations and policies (for example, in the United States,
California and some other states go well beyond federal guidelines). Additionally, if
a product’s target market is a certain type of organization (e.g., a college or
university) still stricter accessibility policies may apply.
Lawsuits pertaining to the laws, regulations and policies cited above, go well beyond
web pages, and may involve other types of electronic user interfaces – personal
computers, tablets and smartphones, as well as products such as ATM’s and mass
transportation ticket kiosks.
In cases where older people suffer from ageing related disabilities, it’s very likely
that they are covered by accessibility laws, regulations and policies. Our best
practices recommend that product designers understand all applicable laws,
regulations and policies that may pertain to their products and target markets. The
trend is clearly moving in the direction of greater regulation, and greater liability for
those who ignore accessibility.
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The European Union also has regulations, policies and plans that provide a unified
framework for accessibility in electronic and information technology goods and
services. Individual European Union member countries also have their own laws and
regulations (most notably the UK, France and Germany).

The following links provide references to applicable laws and regulations for certain
countries:


WebAIM website US laws page



WebAIM website international laws page



W3C International Policies page (useful but out of date)
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Appendices
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Understanding Recommended Font Sizes

Understanding minimum font sizes and how to implement them correctly is critical
when designing for elderly people.
Printed Font Size
Letter and number fonts have three size elements: x-heights, ascenders and
descenders. Specifying a font size includes all three of these.
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x-height
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x-height = height of the lowercase x character
Ascenders = lines that extend above the x character
Descenders = lines that extend below the x character
Point Size = includes all three of these elements
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Minimum font sizes are almost always specified in “points”. In the print world 1
point = 1/72 inch. When you print a page from your computer using postscript, your
printer will scale the fonts in your document using the 1 point = 1/72 inch rule. If in
doubt, convert your document to Adobe PDF, then print the PDF to ensure the 1
point = 1/72 inch rule.
Screen Font Size
Simple, right? Not so when we start looking at how the same font size (in points) is
displayed on different screen sizes (inches diagonally) and/or different screen
resolutions (number of pixels). Consider the simple example below which compares
the same font size (points) as displayed on 15 inch and 27 inch display screens (same
screen resolution on both displays).

So which of the screens above has the correct font size as measured using the 1
point = 1/72 inch rule? Neither do. If you were to place a printed sheet of paper
with the correctly measured font size in front of the screens above, you would see
the text on the large screen is too large, and the text on the smaller screen is too
small.

One other factor that needs to be considered is the viewing distance between the
viewer’s eye and the screen. For a desktop personal computer this distance is likely
to be an arm’s length. For a laptop it will be slightly less. For a tablet it will be still
less. For a smartphone it will be even less. You also need to consider if the device
will be sitting in a stand, lying on a surface, or held in a hand.
An article by Steven Hoober in UX Matters provides a good analysis of the effects of
viewing angle and distance on perceived font size on common devices. Summarizing
his conclusions:


If your target font size is 14 points for a desktop application, then using 11.2
points on a tablet, 8.5 points on a large phone, and 5.5 points on a small phone
can provide similar levels of reading comfort.



If your target font size is 18 points for a desktop application, then using 14.4
points on a tablet, 10.8 points on a large phone, and 7.2 points on a small phone
can provide similar levels of reading comfort.
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The lesson here is that you cannot trust that a font specified in points will appear as
the same size in inches on different devices. The physical size of a point on different
display devices will differ with pixel density. It is much better to specify fonts in
terms of their absolute height in inches or centimeters.

Note that while his article takes into account screen size variations, it is not clear
what was done to control the effects of screen resolution across the various devices.
Recommended Strategy
There are conflicting recommendations for minimum font size when designing for
elderly people. For websites, most sources agree on minimum font sizes of 12 to 16
points for body text and 18 to 24 points for headings. However, none of these
sources specify the reference pixel density, or viewing distance and device position.
So one assumes that these are as sized on a printed page (which is close to a SVGA
display which was common when most of these recommendations were developed).
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This, however, conflicts with what is widely considered standard for “large print” in
books. According to the American National Association for Visually Handicapped,
“large print” is defined as a minimum of 16 points for people who have some useful
sight, but who struggle to read regular print. They recommend using even a larger
font size for body text where possible. These of course assume a viewing distance
equivalent to that of reading a book.
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Reading from a printed page is clearly not the same as reading from a lighted digital
or analog screen.
Based on all these considerations we recommend the following when designing for
elderly people:


Minimum body text size of 14 points (14/72= 0.19 inches)



Minimum of 18 points (18/72= 0.25 inches) for heading text.

To eliminate the variations caused by pixel density, the specified minimums are as
measured on a printed page where 1 point = 1/72 inch. They also assume a viewing
distance equivalent to that of reading a book (which is roughly the same as using a
tablet). Remember that these are minimums, and bigger is almost always better
when designing for elderly people. Also remember that on devices like smartphones
and watches, which are likely to be held closer to the eye than a book or tablet, you
may be able to go 2 points (2/72= 0.03 inches) smaller if needed.
But how do you go about achieving the recommended size minimums across all of
your target display devices? Most experts recommend using abstracted pixel
density independent units of measures, for example, "device independent pixels" in
Android. This may be a good way to approach coding, but it does not have
guaranteed results, especially when writing common code across operating systems.
We recommend this simplified approach:
1. Print out samples of your intended font sizes and styles on a piece of paper.
2. Visually compare the text on the printout and the screen, side by side.
3. Compare them on all your target display devices.
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4. Compare them from various expected eye-to-screen viewing distances.
5. The comparisons should be close in terms of perceived size and readability. If
they are not, then go back and rework the design and code for the particular
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device. This may seem like a lot of work, but getting minimum font sizes right is
probably the single most important thing you can do when designing for elderly
people.
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Understanding Recommended Target Sizes

Understanding minimum touch and pointer target sizes and how to implement them
correctly is critical when designing for older people.
Conflicting Guidelines
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Recommended shape sizes are a function of vision and movement control
considerations. For clickable or tapable shapes in a user interface, targeting
precision is generally the controlling factor.

Apple’s iPhone Human Interface Guidelines recommend a minimum target size of 44
pixels tall/wide. Google’s Android recommendation is 48 pixels tall/wide with a
minimum separation of 32 pixels in all directions. Microsoft’s Windows Phone UI
Design and Interaction Guide suggests a touch target size of 34 pixels tall/wide with
a minimum touch target size of 26 pixels tall/wide. There are two problems with
these guidelines. First they are not consistent with each other. Second, the physical
size of a pixel differs with screen size and resolution.

Not only do the sizes of the screens differ, but the resolutions (number of pixels) of
the screens differ widely as well. We call the combination of screen size and
resolution the “pixel density” of the screen and measure it in terms of pixels per inch
(PPI).
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Just consider the difference between the original iPhone and today’s models. An
article by Dave Kearney in Fluid UI explores this.

The table below shows pixel density in PPI vs. screen size in inches for various
iPhone and iPad models. Note the large PPI variations. The physical size in inches of
a 44x44 pixel icon (as recommended by Apple) will vary proportionally to these
variations in PPI pixel density. But the size of an average finger does not. Hence
specifying shape sizes in terms of pixels may not be the best choice.
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Pixels - A picture element: a single dot of color on a screen



Screen size - In inches diagonally



Screen resolution – Number of pixels horizontally and vertically



Screen density - Measured in pixels per inch or PPI (note that dots per inch or
DPI is the same thing).



iOS Points - An abstract measurement for iOS (note that “points” in iOS is
different than “points” when discussing fonts).



Android Density Independent Pixels (DIP) - A similarly abstract measurement for
Android

Pixels, screen size, screen resolution and screen density all refer to the physical
attributes of a screen. In contrast iOS points and Android DIP refer to a coordinate
system which is separate from the device it's running on. Hence iOS points and
Android DIP can be employed to solve the problem of varying pixel density on
various devices. But because they are abstract units of measure, it can be very
difficult to write specifications or testing criteria with them.
Recommended Strategy
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When it comes to implementation, software coding is typically done in terms of
some combination of:

We think it is much better to think in terms of “finger size” as a unit of measure.
This makes good sense in a time when touch screen devices are replacing the
mouse. An article by Anthony T in Smashing Magazine explores this. Here are some
important points from his article:


Users use the fingertip (rather than finger pad) to hit small touch targets because
it gives them the visual feedback they need to know that they’re hitting their
target accurately. Using the finger pad would cover the entire target, making it
impossible for users to see the target they’re trying to hit.



A touch target that’s 1.6 to 2 cm wide (the average adult index finger width)
allows the user’s finger to fit snugly inside the target. The edges of the target are
visible when the user taps it. This provides clear visual feedback on hitting the
target accurately. They’re also able to hit and move to their targets faster due to
its larger size. A small target slows users down because they have to pay extra
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attention to hitting the target accurately. A finger-sized target gives users
enough room to hit it without having to worry about accuracy.
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Many users prefer the convenience of using only one hand and their thumb. The
big difference with the thumb is that it’s wider than the index finger. For users
who use their thumbs, using 2.5 cm targets (average width of an adult thumb)
works well. They’re easier and faster to hit because they allow the user’s thumb
to fit comfortably inside the target. This makes the edges easy to see from all
angles. This means that users don’t have to reorient their thumb to the very tip
to see it hit the target. Nor do they have to tilt their thumb to the side to hit it.
One tap with their thumb pad is enough to do the trick.

But how do you go about achieving the recommended size minimums across all of
your target display devices? Most experts recommend using abstracted pixel
density independent units of measure, for example, "device independent pixels" in
Android and “points” in iOS. This may be a good way to approach coding, but it does
not have guaranteed results, especially when writing common code across operating
systems. Ultimately you need to verify your implementation by actually measuring
your user interface elements.
Here are our simplified target size recommendations:
1. Whenever possible, make touch targets 2.5cm wide or larger (average adult
thumb), but never narrower than 1.6 cm wide (smaller adult index finger). The
height should be no less than the width.
2. The separation between targets should be a minimum of 0.5 cm in all directions.
3. Because many personal computers are also becoming hybrid mouse/touch
devices, follow these same size recommendations for mouse targets as well.
This will ensure that your user interface works for both touch and mouse targets.
4. To reduce confusion, rather than writing coding specifications in terms of screen
size, pixels, resolution, DPI, points and/or DIP, write them in terms of average
index finger width (1.6 cm), and/or average adult thumb width (2.5 cm).
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5. Test the final product on various devices for adherence to specifications. If
needed, go back and rework the design and code for the particular device. After
font size, getting target sizes and spacing right is probably the most important
thing you can do when designing for older people.

