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Preface

Agel.ight has published this white paper to help insure user interfaces and web Stes are designed
for maximum usability for active adults, seniors and other users who are new to the Internet.
These guidelines are based on focus group and primary end-user research and feedback we have
completed over the past 4-years.

The importance of human factors is growing with the increase of longevity, respective natura
physiologica aspects of aging, and the integration of the Internet into our society, workplace and
daily lives

Thereisno greater example of the importance of usability design, engineering and testing then our
nation experienced with the 2000 US Presidentia eection and the famous "butterfly” balot used in
Florida. Ironicaly, essentialy no testing or usability studies were completed in an eection where
nearly $1 billion was spent among the candidates to get eected!

While not being the end-dl solution, this paper isintended to raise awareness of design
parameters and usability congderations for the increasingly varied demographics, life-stages and
lifestyles of computer and internet users.

Thefirgt step to designing for different age segments and demographicsis to understand
generationa perspectives and the dynamics specificaly for seniors and the baby boomer
generations. Ask yourself how will they use your product or web Site, what device(s) will they
use, how will they be connected (dia up or broadband), and in what environment will they be
udng it (work, home and / or travel).

We encourage you to consider these needs not only for adults, but also for our “Future Selves’
and the fast gpproaching needs of the aging “baby boomers’. We must not forget that for many
the Internet isanew experience. We must not champion innovative design eements over darity.
Individuas who are new to technology haven’t had the benefit of witnessing the evolution of Site
design and interactive media. They are more likely to be frustrated than impressed.

4,54

CragD. Spiezle
Presdent, AgeLight LLC
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Background

At the turn of this century in North America, the average life expectancy was just 46 years, yet
today it has grown to over 76." Thirty years from now, it is esimated one in four people in the
developed world will be aged 65 and over, an increase from one in seven today.? Every day
more and more seniors are learning about the exciting benefits of technology. Asthe post World
War 11 “baby boom” generation continues to advance in age, countries throughout the world will
have more seniors than ever before® The ramifications of this trend are profound and far-
reaching, and herdd changesin dl aspects of marketing and communications*® Our society is
changing, and the way we communicate must change with it. Standards in design regarded as
acceptable in ayouth-oriented culture will smply not meet the needs of an aging population.

With this age wave, computer usage by those over the age of 55 is soaring. During the 99/00
holiday season, over 20 percent of al consumer PCsin North America were purchased by
someone over the age of 55, and of those who use the Internet, they spend more time online than
any other age group, nearly double that of 12- 17 year-olds.* ’

Such usage and compuiter literacy dramatically enhances the ability to making timely and informed
decisons for nearly every lifestyle and life sage. From persond travel, consumer purchases and
financid management to health information and being part of the political process, older computer
users are redizing the potentid of the web. They are enjoying emall from friends and family
throughout the world, finding an increased leve of independent living and gaining new job skillsto
reenter the work force.

Sinceitsinception, the Web has been a medium congantly surpassing itsdf. With theincreasing
avallahility of high-speed, broadband access, the Internet for many has become alifestyle. We
have seen the integration of audio, video, plug-ins and innovative designs that have revolutionized
the way we think about and interact with the Web. Y et the design and content of many of these
stestypicdly reflect the persondity and interests of thet of the designer and web master, who are
often less then one-third the age of the senior user.

International Consider ations

By its nature the web isworldwide. As such, many international considerations should be taken
into account if your Siteistruly going to reach aglobd audience. In many developing countries,
“clean” phone lines are not commonly available. In the United States and Canada, we are
fortunate we pay aflat rate for locd phone cdls, whereasin many countries around the world,

! US Census Bureau and the US Administration on Aging.

% Peter G. Preston, Gray Dawn, (New Y ork: Times Books, 1999).

% Gray Dawn by Peter G. Preston.

* Ken Dychtwald, Age Wave.

®> Media Metrix Reports.

® AG Neilson and Agelight Research, 1999.

"MediaMetrix Reports, “Marketing to Seniors— Generational Perspectives.”
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people must pay for dl cals on a per-minute basis. Imagine the financid impact and frudration
of downloading alarge Web page full of unnecessary graphics when paying the equivaent of
twenty-five centsaminute to do so. From the content perspective, think about how colloquia
expressons or dang might trandate into another language. For example, in many cultures the
term “senior” trandates more favorably than “mature adult,” “elder” or “senior citizen.”

Physiological Changes of Aging

To reach this audience of consumers, web designers and marketers must understand the
dynamics and the respective natura changes associated with aging. Typicdly theseinclude
diminished vison, hearing, hand eye coordination and psychomotor impairments. Some of these
are accelerated by the on-set of such degenerative diseases including arthritis, diabetes,
cataracts as well as macular degeneration and optic atrophy.

The most common physiologica change associated with longevity is the change in ones vison.
While eyeglasses and corrective surgery can help correct nearsightedness and cataracts, many
others are faced with irreversible deterioration of their eyesight. It is estimated that 10 million
Americans have “low vison”, or “functiona vison loss,” that keeps them from performing
normd daily activities. At least 30 percent have partid sight loss, of which 60 percent of these
over the age of 55.% °

Asthe“boomers’ age, and the usage of bifoca or trifoca corrective lenses increases, it'slittle
wonder that eyestrain and eye fatigue becomes aredlity. By age 65, most people have logt at
least some of thelr ability to focus, have areduced field of vison, ahility to resolve images,
distinguish colors and adapt to changesin light. At the same time the sengitivity to glare often
increases as aresult of the decreasing transparency of the lens, commonly referred to as “night
blindness’.

As part of naturd aging, the need for contrast increases because of discoloration in the eye
fluidsand lens. Common imparments such as clouding of the lens, cataracts, or yelowing
reduce the amount of light that passes through the eye. Y dlowing of the eye lens causes images
to appear asif oneislooking through aydlow vell. Ancther result of yellowing isthat lessviolet
light isregistered by the eye, which makes it easier to see reds, oranges and yellows than it does
to see blues, greensand violets™ To test the impact, place a piece of ydlow cdlophane before
your eyes when viewing a page.

Most people have alossin color perception or degree of color blindness that accompanies their
dimmed vison. Asareault, two colors that may look very different to an individud with normd
color vison may be far less digtinguishable to someone with partid sght. Low contrast color

810 Cloud, Deborah. “The Medium and the Message: Communicating With Older Adults’, 1996.
® American Optometric Association / X erox Adaptive Technology Group.
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combinations are not good choices. Don't assume that what you see will ook the sameto
people with color deficits.

With longevity, people often experience other degenerative effectsaswell. Varying degrees of
hearing loss are common, asis difficulty with smal motor coordination, often due to arthritis,
osteoporosis or siffening of the joints. For some the smple use of mouse can be achdlenge
and troublesome. To understand the impact of diminished motor skills, try usng your mouse
with your opposite hand.

Design Considerations
Layout & Style

Color

Fonts

Generd Usability
Accesshility & Disdhilities
Educate the User
Additional Resources

Noahs~swbdE
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Layout & Style

Balance of type and open space. Large areas of white space and small blocks of text
increase readability. The results are your pages are cleaner and easier to navigate. Bear in
mind that larger (longer) pages can mean more scrolling for the user. Congder including
hyperlinks within longer pages so viewers can “jump” from section to section with asingle
click. Itissuggested you leave awide margin of 1 ¥or more inches on the right sde of the
page to maximize usability with different monitor types, window sizes and display
resolutions.

Style Sheets. Itishighly recommended you design and apply consstent “ Style Sheets’
throughout your gte, including navigation, layouts and the interface. Style sheetsdlow you
to pre-st dl formaiting options including fonts, colors, spacing and paragraph judtification.
Not only doesthis help to avoid confusion, but it also reinforces your company or
organization's brand image and identity. Additionaly the use of style sheets provesto bea
ggnificant time saver for updating and editing your Ste.

Hard coding. Do not use any coding that will limit a user’s ability to adjust or change his or
her font, font Sze or colors. Insure this gpplies to both the content and navigation € ements
on your ste. When auser enlarges a Web page, images, including logos, banners and
buttons, aren’'t enlarged with the rest of the text on apage. Be wary of navigation bars and
other crucid dements of a page that cannot be resized. While designers often wart to
maintain this control and design integrity, if a user cannot read the navigation eements, they
will not be able to find the content.

Break topics down into succinct pages. Many people access the Internet through
computersin public facilities, such aslibraries, community colleges and high schoals, and
prefer to print documents to take home and read at their leisure. One larger master
document may result in users having to print out excessive amounts of materid just to get the
paragraph in which they’ re interested.

Design for Internet appliances. Today more and more people are accessing the Internet
through their televisons with Internet Appliances (IA’s) such as Microsoft WebTV.
Desgning for a TV interface can provide awhole new series of chalenges such as choosing
TV-sdfe colors, dedling with lower resolutions and anticipating different screen proportions.
To learn about designing for TV digplays, vidt the Microsoft WebTV Developer Ste at
http://devel oper.webtv.net/.

Avoid disgtracting background eements. Using strong background patternsincluding
watermarks or embossed logos can be detracting. As an dternative, alight complementary
background color can be gpplied. Prliminary studies have also indicated that reduced eye
fatigue and strain can be achieved viathe use of afaint grid pattern as a background
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element. Over 68% of the test groups stated they felt the glare was reduced and that the
readability improved.™

Animation. Fashing, scrolling or blinking eements or banners, can be highly digtracting.
For both new users and those with diminished periphera vison, such as glaucomaor
cataracts, such animation can be the difference between viewing a site and not.

Hand eye coordination. For those users with diminished motor capabilities, Smple
double-clicking amouse or scrolling can be difficult. It is recommended you attempt to
make dl grgphica links large and gatic. Increasing the size of the area around a link,
making it “hot” or selectable, can enhance ease of use. Never expect auser to click ona
moving graphic element or banner. (Also see “ single-clicking” under “ User
Education”)

Par agraph judtification. Left-hand judtification offers the highest leve of readability. Full,
(Ieft and right judtification) risks adding irregularly spacing between words and |etters, due to
the shorter sentence length. Center judtification other then for atitle, should be avoided.

Coalor

To use color effectively, it heps to understand three aspects; color / hue, lightness and
saturation.? Hue identifies specific colors, such as blue, green, yellow, red and purple;
lightness corresponds to how much light appears to be reflected from a surface in relation to
nearby surfaces, and saturation is the measure of acolor’sintengty. A pure color haslittle
gray and ishighly saturated. Examplesinclude “Coke red” vs. maroon. When choosing color
combinations for your Ste congder colors that have differencesin al three of these areasto
provide maximum legibility.

Color Selection. Designers often use a“color whed”, atool that arranges the colors of
the spectrum by their properties. Primary colors include red, blue and ydlow that cannot be
created by mixing other colors. Secondary colors include orange, green and purple, which
are crested when mixing 2 primary colors. It is recommended you choose your colors from
opposite Sdes of the color whed, as complementary colors will enhance your Site. For
example when choosing a primary color such as blue, its complementary color would be
orange.

Colorsto avoid. Colorsthat are exceptiondly bright, fluorescence or vibrant can have
edges that appear to blur and create after-images, which tire the eyes. For example yelow
text isvery difficult to read. A light type color on adark background can cause the type to

! October 99 study by AgeLight, including asampling of 44, 65-74 year users.
12 See Lighthouse I nternational’ s site for more information http://www.lighthouse.org/color_contrast.htm

Agelight LCC © 2001 revised 6/1/01 Page 8



appear to “closeinitself”. Avoid combinations of blue and yellow or red and green as
many users have some degree of color deficiency or color blindness.

Contrast. The ability to distinguish lightness deteriorates as we age, increasing the need for
contrast between foreground and background colors. Asarule use dark type on light or
white backgrounds.

Fonts

L egibility - Keeping to the most basic and common fonts may not seem very exciting, but by
using them you'll ensure that your designis easily read by your audience. Drop shadows on
text, often used to give words the appearance of depth, can aso be difficult to decipher. Use
fonts consigtently throughout your site by gpplying style sheets, pre-setting font formetting in
body text, header and title gpplications.

Size - Twelve to fourteen points are recommended font sizes for copy while headlines and titles
aretypicaly two points larger. Do not assume that al users know how to change their view or
text sze within their browser. At the sametime, for those users that may make these browsers
adjustments, you need to insure your sze changes consigtently, or you will force them to make
adjustments from page to page.

Typefaces - Font families come in two generd categories Serif and San Serif. Serif fonts
include extra feet at the ends of the strokes and vary in line weight within the shape of each
letter. In generd for print gpplications, serif typefaces are most |egible because the sevif adds
differentiation between letterforms, yet on lower resolution and smal monitors; this may not
adwaysbetrue. Examples of serif fontsinclude Times New Roman as used in this document or
Cour i er and Century Schoolbook. Sans Seif (without serifs) includes fonts such as
Arial and Verdana. Choose fonts based on their legibility, and avoid using severd types of
fonts mixed together or very narrow or decorative fonts.

Typeweight refersto the thickness of the letters. Many typefaces are availablein light or
narrow or bold or extrabold. While boldfaced text appears larger, readability can decrease if
al of your text isbold. Use bold to emphasize atitle or akey word.

Spacing (leading and kerning) refers to the space between the letter and lines. Additiond
gpace between paragraphs and sections within a document can provide the eye bresthing room.
Avoid reduced kerning, or condensed spacing. Conversaly an extrapoint or two of leading will
help improve readability.

Useof all capital letters decreases readability. While there is a need to ddlineate content
from headings, the use of dl caps tendsto lead to higher leves of eye fatigue because of little
differentiation between the letters. As an dternative, condder using bold or capitdize the first
letter of each word in aheading. This provides contract from the body copy, will increased
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readability. For example “A Guide for Effective Web Design for Usars of All Ages’ vs. “A
GUIDE FOR EFFECTIVE WEB DESIGN FOR USERS OF ALL AGES'.

General Usability
Most importantly, test your pages as much as possible. Vigt your site from many
different perspectives including computer types, different browsers and monitor displays.
See how your sitelooks when it prints. Often color may look great on screen, but becomes
ineffective when printed in black and white or with alower resolution printer.

Modem and computer speed. For many, accessto the Internet initidly is through
libraries, community centers or older hand-me-up computers that tend to have dower
modems. Keep thisin mind when planning the size of your pages. If you have
downloadable documents or videos, offer versions based on their modem speed. For
example see http://ww.agelight.org/Best%20Practices.htm where avideo file is offered in
multiple formats,

Date stamping your pages lets viewers know how current your Ste or informeation is and
increases their confidence in your content. Consider placing specific dates on articles, or
stamping content as “New” %2 but only if you are going to remove and update it frequently.

Alt Tags - Insure every graphic dement and photo includesan “ALT tag”. Taketimeto
insure the description is concise yet descriptive, for someone who may not be able to see
the image but uses a screen reader, or does not have the ability to download graphic
images. For example rather then include a description of a photo like “ photo of Mary
Smith”; congder “Mary Smith, Manager of Senior Services, City of xyz".

Underline links - Insure your links are consstently underlined to make then identifiable and
S0 that “ screen readers’ can recognize them. Conversely do not underline text or headlines
that are not alink.

Archive old articles and features on your Ste, while maintaining the actua page URL.
Links from your site may have been forwarded to others who may want to be able to return
for research and reference. A smple “redirect” from these old links to a home pageis an
dternative to a user getting a message as “Page not found”.

Sear ch capability within a Ste provides the ability to find exactly whet they are looking for.
Asyour ste getslarger and you archive information and articles the importance of adding a
search capability increases. Organize archivesin alogica manner, by year or by topic, for
example, with key words.
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“Page not found” error messages and “broken links can be very frustrating and may
be perceived that your Siteis not being maintained. It is recommended to try to link to Stes
at the highest possible level, such as ahome page or top level page, asthese pagestend to
change less frequently. Configure dl of your externd links to open anew window. This
indicatesto the user they have moved off of your Site. Conversely, keep arecord of those
externa Stesthat link to your website. Weekly check these interna and externd linksto
insure they are working.

Page size and download speed. Check how long pages take to download over various
modem connections and on different platforms such as PCs, Macintosh and Internet
gopliances or technologies. Many web authoring tools including Microsoft® FrontPage®
automatically displays thisinformation for each page.

Tables - If you use tables provide an dternate, text-only verson of your page. Often
certain printers will not print these displayed on the monitor.

Accessibility & Disabilities

While the scope of this paper is primarily focused on generd usability, it dso broaches on
“accessibility’, or desgning for those with disgbilities. A sgnificant benefit of accessbility
design is the benefit to people of al ages and capabilities. Thisisnaot unlike “curb cuts’ in
gdewaks, which benefit not only those in whed chairs but families with grollers, ddivery
persons and bicyclists.

For those users with severe vison impairments or blindness, text only Stes are essentia for use
by brail readers or voice synthesizers. While vison isthe most sgnificant disability impacting the
greatest number of users, (as the nature of a Graphic User Interface GUI), one can not forget
that for others, ample usage of the keyboard and mouse can be limiting or impossible as the
result norma aging such as arthritis or spinal injuries. Future advances in Speech recognition on
the near term horizon, offer Sgnificant promise for the disability community.

Microsoft has aso added features to Windows 98, Windows 2000 and to Microsoft Internet
Explorer for additiona customization. This offers compatibility with assstive devices, such as
screen and brail readers. To configure your Windows based computer for Accessibility options
you may find these options under “ Settings’, sdecting “Control Panel” and click on the
Accessbility icon. (Noteif theicon isnot vishble, you will need to add the Accessibility
components by clicking on the “ Add/Remove Program” icon and click on the “Windows set
up” tab. Select the Accessibility icon. (Note you may need your Windows 98 / Windows
2000 CD).»

3 For information on Microsoft products visit www.microsoft.com/enable. For information for the Apple
Macintosh, visit www.apple.com
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User Education and Awar eness

Customization, Software and Peripheral Upgrades - Many computer users are unaware of the
leve of customization avallable with their computer and software including new pointing devices
such atrackbdl type mice, ergonomic keyboards, and the new digita mouse with the “track
whed”. Replacing ones standard mouse often provides a Sgnificant improvement of curser control.
Eyestrain and “dry-eyes’ are acommon complaint of computer users. Upgrading from afifteen
inch monitor to a seventeen or nineteentinch display is highly recommended. Monitor prices aswell
as their respective space requirements (depth of the monitor) have dropped dramatically over the
past 12 months. Check your operating system (Microsoft, Apple, and Linux) and browner
software company web sites (Microsoft, Netscape, AOL ...) for updates and downloads, asthey
often have usability upgrades a no-charge. Such upgrades can sgnificantly reduce eye faigue,
enhancing the overdl computing experience. Make a conscious effort to “refresh” or rewet one's
eyes with deliberate blinking. Closing ones eyesfor 3 to 5 seconds rewets the eye and reduces
eyedrain.

Browser Customization - Both the Netscape Navigator and Microsoft Internet Explorer dlow
usersahigh leve of customization. For users of Microsoft’s Internet Explores such adjustments
may be found under “Tools” and select “Internet Options” and the “ Advanced tab”. To change
and modify the font size, sdlect “View” on the main tool bar and select “Text Size”’. For generd
changes to fonts, icons and color preference on Windows 98 and Windows 2000, on the “ Start
menu” go the* Settings’ and “Control Pand”. Within the control pand you may sdect severd
optionsincluding;

Resizing the cursor and sdecting curser displays

Modify mouse contrals, pointer digplay, trails as wdl as sdecting the including Sngle-click
control option. (Note using the single click option on both the Windows and Macintosh
operating system offers ssimplified use for all users aswell as those with eye-hand
coordination and mobility impairments common with arthritis).

Set browser preferences such as default colors, fonts and backgrounds.

Resizeicons and fonts

Additional Resources
Agelight www.agelight.com
US Administration on Aging Resources - www.aoa.gov/webresources/default.htm
The United Nations. “United Nations Principles for Older Persons’—
WWW.un.org/esa/socdev/iyop/iyoppop.htm
Usability Guidelines from the National Cancer Ingtitute — www.usability.gov
Deborah Cloud. “The Medium and the Message,” American Association of Homes and Services
for the Aging, 1996
HTML Writers Guild's Accessible Web Authoring Resources and Education (AWARE) -
http://aware.hwg.org/

Agelight LCC © 2001 revised 6/1/01 Page 12



WebTV Developer Site — _http://devel oper.webtv.net/
Patrick J. Lynch and Sarah Horton. “Basic Design Principles for Creating Web Sites”
Samu Midonen. “Colour Blindness and Link Colours,” 1996

Accessibility
- Apple Computer - http://www.apple.com/education/k12/disability/
BOBBY - Web page accessibility vaidation — www.cast.org/bobby/
IBM - http://www.austin.ibm.com/sng/index.html
Lighthouse International — www.lighthouse.org
Microsoft Accessibility Site — www.microsoft.com/enable/
Sun Microsystems- http://www.sun.com/tech/access/
Trace Research & Development Center, University of Wisconsin - Madison
http://trace.wisc.edu/world/web/
The United Nations. “Accessibility on the Internet” www.un.org/esa/socdev/disacc00.htm
World Wide Web Consortium (W3C) Web Accessibility Initiative — www.w3.org/WAI
ZDNet Accessibility Design http://www.zdnet.com/devhead/filters/accessibility/

Feedback
Please contact us at info@agelight.com or write to; AgeLight, LLC, 9057 Points Drive NE, Clyde

Hill, WA 98004-1611. 425-455-8277
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