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V.L. H anson, A. Snow -W eaver, S. Trew in, Softw are  pe rsonaliz ation to m e et th e  
ne e ds of older adults. Ge rontech nology 2006; 5(3):160-169 . O lde r adults  e xpe ri-
e nce  pre dictable  difficultie s  w h e n us ing com pute rs  due  to age  re late d proble m s  
w ith  vis ion, h e aring, m otor ability, and cognition. O ne  way to m ak e  com pute rs  
e as ie r for olde r adults  to us e  is  to provide  application custom iz ation fe ature s  th at 
can be  s e t to m e e t individual ne e ds. Th is  pape r discus s e s  s uch  custom iz ations  
and re ports  on one  e ffort unde rway to im prove  W e b acce s s  for olde r adults. 
Usage  patte rns  and le s sons  le arne d w ill be  discus s e d.

K e yw ords : olde r adults , pre fe re nce s , guide line s , W e b  de s ign

Population statistics  indicate  th at approx-
im ate ly one  in e ve ry five  pe ople  h as  a dis -
ability, m any of w h ich  can im pact ability 
to us e  a com pute r1. Cons ide ring th at 
th e  incide nce  of such  lim itations  in-
cre as e s  w ith  age , th e  im portance  of con-
s ide ring th e m  in de s ign be com e s  
appare nt. Me e ting th e  ne e ds  of th is  grow -
ing population is  critical – not just for ‘re -
cre ational’ surfing, but also to m e e t th e  
ne e ds  of th e  aging work force .

W h at is  le s s  appare nt, h ow e ve r, is  h ow  
to de s ign for th e  ‘typical’ us e r and for 
us e rs  w ith  a varie ty of individual ne e ds.  

W e  propos e  h e re  fle xib ility as  one  ap-
proach  to de s igning for a large  num be r 
of us e rs , spe cifically fle xib ility for olde r 
adults. Alth ough  ofte n discus s e d as  one  
m onolith ic group all h aving th e  sam e  
ne e ds , olde r adults  are  actually a di-
ve rs e  group, diffe ring on a num be r of di-
m e ns ions 2, including th e  de finition of 

‘olde r adult’. Age  65, for e xam ple , is  
ofte n us e d to de fine  ‘olde r’ adults , 
h ow e ve r, th e  Am e rican As sociation of 
Re tire d Pe rsons 3 and Se niorNe t4 us e  50 
as  th e  age  for m e m be rs h ip.  

Som e  olde r adults  are  q uite  e xpe rie nce d 
com pute r us e rs  w h ile  oth e rs  h ave  ne ve r 
touch e d a com pute r. As  th e  population 
age s , h ow e ve r, it is  e xpe cte d th at th e  
num be r of olde r com pute r us e rs  w ill 
dram atically incre as e , bringing to th e  
fore front age -re late d is s ue s  th at can 
ne gative ly im pact com pute r us e 5. Th e s e  
is s ue s  affe ct m any aspe cts  of com pute r 
us e , including ability to s e e  visually dis -
playe d inform ation, h e ar audio inform a-
tion, us e  th e  m ous e  and k e yboard, and 
com pre h e nd com ple x m ate rial (Table  1).

Also re le vant is  th e  cons ide ration th at 
addre s s ing th e s e  proble m s  in isolation 
m ay not solve  th e  proble m . For e x-
am ple , accurate  m ous e  usage  re q uire s  
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Table  1. Age -related difficultie s and com pute r abilitie s im pacted (adapted from  Cz aja 
&  Moen5); and usage  pe rcentage s of ‘W e b Adaptation Tech nology’ softw are  feature s 
as related to th e se  difficultie s; n = 886; n.a. = not available : k e yboard navigation 
w as im plem ented th rough out th e  softw are  w ith out re quiring special settings; as a 
re sult, statistics on usage  are  not available  for th is  feature

D ifficultie s Com pute r activitie s  im pacte d
Softw are

Fe ature s                   % Us age
Ch ange s in vision

Acuity

Contrast discrim inations

Color pe rce ption

e m pty

Re ad te xt on com pute r scre e ns

D iscrim inate  icons

Locate  inform ation on com ple x 

displays  or w e bs ite s

Em pty

Siz e

Spe ak  te xt

Magnify page

Te xt style

Page  colors

Banne r te xt

Enlarge  im age s

Large r brow s e r controls

Large r pointe r

Le tte r spacing 

Line  Spacing

O ne  colum n

H ide  back grounds

Ch

41.2

35.9

35.1

34.9

30.5

26.4

24.2

22.0

15.8

14.0

13.0

 5.6

 5.5

Ch ange s in h e aring

H e aring los s

Ch

Com pre h e nd synth e tic spe e ch

D e te ct auditory s ignals  or ale rting 

sounds

Inte ract w ith  m ulti-m e dia 

program s

Em pty

Spe ak  te xt
Ch

35.9

Ch ange s in m otor s k ills

Motor co-ordination

W e ak ne s s , one  or both  s ide s  of 

th e  body

Tre m ors

Rigidity / slow  m ove m e nt

Ch

Pre s s  k e yboard k e ys  accurate ly 

and q uick ly

Us e  m odifie r k e ys

Point at sm all targe ts

Ke e p m ous e  ste ady w h ile  click ing

H old m ous e  button down w h ile  

dragging

Em pty

D ynam ic k e yboard

Siz e

Magnify page

Large r brow s e r controls  

Stick yKe ys

Mous e Ke ys

Ke y Click s  

O ne  colum n

Ke yboard navigation

Ch

9 8.0

41.2

41.2

22.0

10.2

13.8

 7.2

 5.6

 n.a.

Ch ange s in cognitive  abilitie s

Me m ory de cline s

D ifficulty le arning an unfam iliar 

dom ain

D ifficulty form ing cognitive  

m ode ls  of com pute r applications

Atte ntion proble m s

Ch

Le arn ne w  s k ills  or applications

D e cline s  in re call of com ple x 

ope rating proce dure s  or 

instructions

Locate  inform ation on com ple x 

displays

Com pre h e nd instructions

Inte grate  inform ation

Inte rfe re nce  from  pre viously 

le arne d s k ills

Em pty

Magnify page

Stop anim ations

H ide  im age s

O ne  colum n

H ide  back grounds

Ch

41.2

15.4

 9 .1

 5.6

 5.5

not only good m otor control but also 
visual acuity. Pe ople  w ith  poor vis ion 
w ill h ave  difficultie s  click ing on sm all tar-
ge ts  re gardle s s  of w h e th e r or not th e y 
pos s e s s  good m otor control6. 

Software  th at allow s  for pe rsonaliz ation 
h as  th e  pote ntial to s ignificantly im -
prove  olde r adults ’ software  usage . O ur 
e xam ple  application h e re  is  a W e b 
brow s e r. Th e  W e b h as  be com e  an indis -
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pe nsable  source  of inform ation and com -
m unication both  ins ide  and outs ide  th e  
work place . O lde r adults  are  e xpe cte d to 
sw e ll th e  rank s  of Inte rne t us e rs  
s h ortly7. Guide line s  for w e bs ite  de s ign 
for olde r adults  h ave  be e n cre ate d and 
ide as  for usability te ste d8-11. Fe w  s ite s , 
h ow e ve r, apply th e s e  principle s. Th e  
U.S. National Institute  of H e alth  w e bs ite  
for s e nior h e alth  is  one  e xam ple  of a 
s ite  de s igne d according to th e s e  prin-
ciple s 12. Give n th at m ost w e bs ite s  are  
not de s igne d according to th e s e  prin-
ciple s , w e  e xam ine  h e re  various  adapta-
tions  to h e lp m ak e  non-conform ing W e b 
conte nt and th e  brow s e r its e lf m ore  us -
able  by olde r adults. 

AD APTING TH E W EB TO  M EET IND IVID U -

AL NEED S

Th e  work  de scribe d h e re  is  part of a lar-
ge r proje ct, be gun in 2001 to addre s s  
th e  W e b usage  ne e ds  of olde r adults 13. 
Th e  data w e  discus s  are  from  a group of 
886 us e rs , age s  50 th rough  102, w ith  
m ost be tw e e n 60 and 79  ye ars  old. All 
proje ct participants  w e re  m e m be rs  of or-
ganiz ations  th at addre s s e d te ch nology 
us e  by olde r adults. Th e  data re porte d 
h e re  are  a subs e t of data on a large r pro-
je ct th at include s  a num be r of organiz a-
tions  worldw ide  s e rving not only olde r 
adults , but also younge r participants  
w h o h ave  disabilitie s  th at im pact ability 
to us e  com pute rs  (www.ibm .com /ibm /ib-
m give s/grant/h e lping/s e niorne t.s h tm l). 

Th e  866 participants  in th is  study w e re  
all from  organiz ations  in Englis h -spe ak -
ing countrie s  (th e  Unite d State s , th e  
Unite d K ingdom , and Australia). Inte rne t 
s k ills  range d from  novice s  to e xpe rie nce d 
us e rs. Most h ad lim itations  cons ide re d typ-
ical of norm al aging, alth ough  som e  h ad 
m ore  s e ve re  difficultie s  s uch  as  m acular 
de ge ne ration or partial paralys is . Som e  
h ad us e d th e  software  ove r a pe riod of 
ye ars , be tw e e n m id-2002 and January 
2006, w h ile  oth e rs  w e re  ne w e r to th e  soft-
ware . Th is  re port doe s  not look  at diffe r-
e nce s  as  a function of le ngth  of usage .

Th is  work  did not s e e k  to build software  
th at would be  us e d by blind individuals , 
w h os e  ne e ds  are  w e ll addre s s e d in 
oth e r software  s uch  as  scre e n re ade rs; 
nor did w e  s e e k  to s e rve  th e  ne e ds  of in-
dividuals  w ith  s e ve re  m otor disabilitie s  
th at pre ve nte d k e yboard us e . O ur work  
addre s s e d difficultie s  w ith  us ing a 
m ous e  and k e yboard, but still as sum e d 
th at th e s e  would be  th e  input de vice s  of 
our us e rs.  

Re porte d h e re  are  th e  re s ults  from  a 
proje ct in w h ich  th e s e  olde r adults  us e d 
adaptations  inte grate d w ith  Microsoft In-
te rne t Explore r® . As  de scribe d e ls e -
w h e re , th e  im ple m e ntation of th e s e  
adaptations  in our ‘W e b Adaptation 
Te ch nology’ software  occurre d th rough  
a varie ty of m e ans 14. Critical, h ow e ve r, 
was  th e  fact th at th e  software  e m ploye d 
a s im ple , acce s s ible  inte rface  th at al-
low e d us e rs  to try out adaptations  be -
fore  s e le cting th e m  (Figure  1). Figure  
1A s h ow s  a W e b page  w ith  no adapta-
tions  applie d. Notice  th at an icon h as  
be e n adde d to th e  toolbar. Se le cting 
th is  icon displays  a band at th e  bottom  
of th e  brow s e r w indow  allow ing us e rs  
to s e le ct various  adaptations  in any de -
s ire d com bination. Th is  is  im portant, 
particularly for us e rs  w h o m ay h ave  m ul-
tiple  age -re late d is s ue s . Som e  m ay, for 
e xam ple , ne e d adaptations  to accom -
m odate  los s  of acuity, and also h ave  a 
tre m or th at m ak e s  us ing th e  k e yboard 
difficult. O nce  s e le cte d, th e s e  adapta-
tions  are  applie d to all W e b page s  
loade d subs e q ue ntly and are  save d 
from  s e s s ion to s e s s ion. Th us , th e  W e b 
is  pe rsonaliz e d for individual us e .

TH E RO LE O F ACCESSIBILITY STAND -

ARD S

W h e n w e bs ite s  conform  to th e  W 3C W e b 
Conte nt Acce s s ib ility Guide line s  
(W CAG15), th e  pre s e ntation of th e  con-
te nt can be  adapte d. In particular, th e  
follow ing W CAG principle s  im prove  th e  
adaptations  th at can be  provide d: (i) 
Providing te xt e q uivale nts  for visual con-
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Figure  1. Scre en s h ots of th e  ‘W e b Adaptation Tech nology’ application; A (uppe r left): 
W e b page  w ith  no adaptations applied; B (uppe r righ t): panel for colors, w ith  th e  
w h ite  on black  option selected; C (low e r left): panel for page  m agnification; D  (low e r 
righ t): page  m agnification from  C w h e n th e  ‘one  colum n’ feature  is  selected; In C and 
D , line  spacing and text style  (bolde st option, Arial Black ) h ave  be e n selected 

te nt – allow s  im age s  to be  h idde n 
w ith out los s  of inform ation; (ii) Us ing 
style  s h e e ts , not H TML e le m e nts , to con-
trol pre s e ntation – allow s  us e rs  to 
ch ange  fonts , font s iz e s , and colors  and 
to suppre s s  th e  display of back ground 
im age s; (iii) Ensuring th at inform ation is  
not conve ye d us ing only color – allow s  
us e rs  to ch ange  colors  w ith out los ing in-
form ation; (iv) Ensuring th at layout 
table s  m ak e  s e ns e  w h e n line ariz e d – al-
low s  th e  page  to be  pre s e nte d as  one  
s im ple  colum n of inform ation; and (v) 
Providing a m e th od of s k ipping to th e  
m ain conte nt of th e  page  – allow s  th e  al-
te rnative  pre s e ntations , be ginning w ith  
th e  m ain conte nt.

'W e b adaptation te ch nology' w ill work  
e ve n for m any le gacy w e bs ite s  th at do 

not conform  to W CAG. Such  adaptations  
do not, h ow e ve r, e lim inate  th e  ne e d for 
W e b auth ors  to conform  to th e  W CAG 
principle s.

AD D RESSING CH ANGES IN VISIO N

Vis ion im pairm e nts  are  th e  m ost com -
m on difficulty for olde r adults  us ing th e  
W e b.  Age -re late d ch ange s  in acuity, 
contrast discrim inations , and color pe r-
ce ption are  com m on16,17. Ce rtain 
ch ange s  s uch  as  font e nlarge m e nt, font 
style  (sans  s e rif), incre as e d inte r-le tte r 
spacing, and e nh ance d color contrast 
can incre as e  le gib ility10,18,19 . 

To addre s s  th e s e  spe cific is s ue s , th e  soft-
ware  provide d a num be r of fe ature s : (i) 
Spe ak  te xt: re ads  aloud te xt: individual 
words , paragraph s , link s , or oth e r s e le c-
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te d te xt (Th e  ve rs ion of ViaVoice  us e d de -
pe nds  on th e  us e r’s  country. Us e rs  in th e  
USA h ave  th e  US ve rs ion w ith  an Am e ric-
an diale ct, w h ile  us e rs  in th e  Unite d K ing-
dom  and Australia us e  th e  UK ve rs ion 
w ith  a Britis h  acce nt); (ii) Te xt siz e : in-
cre as e s  te xt s iz e  (te xt w raps); (iii) M agni-
fy: m agnifie s  w h ole  page , including 
im age s  (no w rapping); (iv) Banne r te xt: 
displays  s e le cte d te xt ve ry large  one  line  
at a tim e  at th e  top of th e  brow s e r w in-
dow; (v) Te xt style : displays  te xt in 
ch os e n sans  s e rif font of incre as ing bold-
ne s s  (Arial, Ve rdana, Arial Black ); (vi) Col-
ors : displays  page s  in s e le cte d color 
sch e m e s  (fore ground, back ground, vis -
ite d link , unvis ite d link , and h ove r link s  
are  autom atically adjuste d); also re m ove s  
back ground im age s; (vii) Le tte r spacing: 
incre as e s  th e  space  be tw e e n le tte rs  in 
words; (viii) Line  spacing: incre as e s  th e  
spacing be tw e e n line s; (ix) O ne  colum n: 
line ariz e s  a page  so th at conte nt is  
pre s e nte d in a s ingle  colum n; (x) En-
large  im age s : GIF and JPEG im age s  are  
s h own e nlarge d in a s e parate  w indow  
w h e n th e  m ous e  cursor is  pointe d at 
th e m ; th e re  is  also th e  option to s h arpe n 
th e  e nlarge d JPEG im age s; (xi) Large  
b row se r controls : displays  file  m e nus , 
scroll bars , status  line , and tooltips  e n-
large d; (xii) Large  pointe rs : us e s  e n-
large d m ous e  pointe rs; and (xiii) H ide  
b ack grounds : s uppre s s e s  back ground im -
age s  or patte rns.
Table  1 lists  th e  usage  fre q ue ncy of 
e ach  adaptation, de rive d by e xam ining 
us e r pre fe re nce s  at one  snaps h ot in 
tim e . Re porte d is  th e  pe rce ntage  of 
us e rs  w h o h ad a particular option s e t. 
Th e  pe rce ntage s  of us e  do not total to 
100% as  m any us e rs  e m ploy m ultiple  ad-
aptations. 

Spe ak  te xt
In e arlie r work , it was  found th at about 
46% of us e rs  w ith  disabilitie s  us e  th e  
spe ak  te xt fe ature 20. H ow e ve r, w h e n 
look ing only at olde r adults , it appe ars  
th at fe w e r (35.9 %) us e  th e  fe ature . 

Th is  diffe re nce  m ay s im ply re fle ct th e  
fact th at olde r adults  m ore  ofte n h ave  
com pute rs  th at do not support spe e ch . 
Alte rnative ly, th is  diffe re nce  m ay indic-
ate  th at th e  olde r us e rs  find th at th e  
oth e r options  provide  all th e  h e lp th at 
th e y ne e d in orde r to m ak e  W e b page s  
re adable . Th is  m ay be  particularly true  
if th e y h ave  age -re late d ch ange s  in h e ar-
ing th at m ak e  synth e tic spe e ch  difficult 
to unde rstand5. 

Enlarging conte nt
Te xt e nlarge m e nt was  us e d by 41.2% of 
th e s e  individuals  (Table  1). Most ch oos e  
to us e  only sm all am ounts  of te xt e n-
large m e nt (corre sponding to th e  'large r' 
and ‘large st’ options  in Inte rne t Ex-
plore r’s  te xt s iz e  m e nu options). Sim il-
arly, for page  m agnification, w h ich  was  
s e t by 35.1% of th e  us e rs , m any s e le c-
te d only sm all am ounts  of m agnification 
(corre sponding to 125% m agnification).  

Figure  2 s h ow s  th e  pe rce ntage  of parti-
cipants  us ing te xt e nlarge m e nt, page  
m agnification, and banne r te xt. As  can 
be  s e e n, m ore  us e  th e  banne r te xt th an 
e ith e r of th e  oth e r m e ans  for displaying 
ve ry large  te xt. Furth e rm ore , us e  of ban-
ne r te xt te nds  to co-occur w ith  th e  us e  
of spe ak  te xt, le tte r and line  spacing, 
and som e w h at large r te xt, bolde r te xt, 
m agnifie d te xt, large r pointe rs , and lar-
ge r brow s e r controls 20. It s e e m s  th at 
th os e  w h o ne e d only sligh t e nlarge m e nt 
m odify th e  te xt s iz e , w h ile  th os e  ne e d-
ing gre ate r e nlarge m e nt of th e  page  
conte nt ch oos e  one  of th e  oth e r two op-
tions. 

Navigational is s ue s  are  h uge  for pe ople  
w ith  low  vis ion w h o do us e  a gre at de al 
of te xt e nlarge m e nt or page  m agnifica-
tion. Th e  sm all am ount of m ate rial still 
vie wable  in a w indow  once  conte nt is  e n-
large d m ak e s  it difficult to ge t a s e ns e  
of th e  page .  To addre s s  th is  proble m , 
th e  one  colum n option was  re ce ntly in-
clude d in our application. Th is  option re -
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form ats  m ulticolum n page s  into a s ingle  
colum n e lim inating th e  ne e d for h oriz ont-
al scrolling (Figure  1D ). In cas e s  w h e re  
th e  w e bpage  auth ors  provide  s k ip naviga-
tion link s  as  re q uire d by W CAG, th e  soft-
ware  brings  th e  us e r dire ctly to th e  
m ain page  conte nt. To date , only about 
5% of th e  us e rs  h ave  th is  fe ature  s e t. 
Since  th is  is  a ne w  fe ature  available  to 
fe w  us e rs , its  utility is  unre pre s e nte d in 
th e  pe rce ntage s  re porte d h e re .

Im age  e nlarge m e nt th at can be  com -
bine d w ith  s h arpe ning is  th e  final type  
of adaptation for e nlarging w e bpage  con-
te nt. Alth ough  w e  can’t de te rm ine  from  
th e  pre fe re nce s  s e ttings  alone  h ow  
ofte n individual im age s  are  s e le cte d for 
e nlarge m e nt, th e  s e ttings  do indicate  
th at th is  option was  s e t by ne arly one  
q uarte r of th e s e  olde r W e b us e rs.

Adjus tm e nts  to font and page  pre s e nt-
ation
O th e r visual adaptations  provide d for 
various  ch ange s  to th e  font and page  
pre s e ntation. Th e s e  oth e r transform a-
tions  are  us e d le s s  ofte n th an e nlarge -
m e nts , but still appe ar to be  broadly 
applicable  (Table  1). Te xt style  and 
color ch ange s  w e re  ve ry popular, e ach  
us e d by m ore  th an 30% of th e  olde r 
adults. Th e re  is  no cle ar pre fe re nce  for 

any one  of th e  te xt fonts. Black  te xt on 
a w h ite  back ground was  th e  m ost popu-
lar color sch e m e .  

Le tte r and line  spacing are  us e d by 
som e  pe ople , alth ough  not as  fre -
q ue ntly as  th e  oth e r fe ature s  discus s e d 
h e re , de spite  th e  fact th at incre as ing 
spacing is  k nown to im prove  le gib il-
ity10,18. O ur inte rvie w s  w ith  olde r adults  
w e re  unanim ous  am ong th os e  w h o trie d 
th e s e  options  th at th e  spacing fe ature s , 
particularly th e  line  spacing, m ade  it 
m uch  e as ie r to re ad th e  te xt. Th e  lack  
of m ore  w ide spre ad adoption of th e s e  
spacing fe ature s  m ay indicate  th at m ost 
us e rs  did not try it.

Back grounds  are  im age s  or patte rns  
th at w e bpage  auth ors  som e tim e s  us e  
lik e  wallpape r on th e ir page s. H iding 
back grounds  im prove s  le gib ility of te xt 
and was  e xplicitly s e t by only about 5% 
of our us e rs. H ow e ve r, th e  colors  option 
re m ove d back grounds  for th e  30% of 
us e rs  w h o s e t th is  option.  

Enlarging controls
Th e  software  allow e d not only for adapt-
ations  to page  conte nt, but also for ad-
aptations  to th e  brow s e r its e lf. Us e rs  
w e re  able  to e nlarge  parts  of th e  
brow s e r (for instance , file  m e nus  and 
scroll bars) as  w e ll as  e nlarging th e  
m ous e  pointe rs. Th e  usage  of th e s e  fe a-
ture s  was  not com m on (Table  1). Th e  
m agnification of th e  m ous e  pointe rs  
was  im ple m e nte d us ing th e  W indow s ®  
large  pointe r option. Most w h o trie d th e  
large  pointe r option indicate d th at th e y 
could not s e e  th e  diffe re nce , alth ough  
m any e xpre s s e d th e  de s ire  to us e  th is  
fe ature  if th e re  was  m ore  e nlarge m e nt 
of th e  pointe r.  Bas e d on th is  fe e dback , 
w e  curre ntly are  im ple m e nting ve ry 
large  pointe rs  th at are  be tte r s uite d for 
th e  ne e ds  of low  vis ion us e rs 21.

Most us e rs  lik e d th e  large r brow s e r con-
trols  but did not unde rstand th e  te rm in-

Figure  2. Usage  fre quency of content e n-
largem ent feature s, s h ow ing pe rcent-
age  of sm all am ounts of e nlargem ent 
for th e  text siz e  and page  m agnifica-
tion, vs. greate r am ounts of e nlarge -
m ent for th e se  feature s and th e  banne r 
text feature
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ology (brow s e r ‘controls ’) and s im ply 
did not try th e  option.

CH ANGES IN M O TO R  ABILITIES

Ke yboard and m ous e  acce s s ib ility can 
be  a proble m  are a for olde r com pute r 
us e rs 13. Age -re late d ch ange s  in m otor 
co-ordination can caus e  difficulty w ith  
fine  pos itioning m ove m e nts , h igh e r 
e rror rate s  w h e n typing or s e le cting tar-
ge ts , and low e r m ove m e nt ve locitie s 22. 
Afte r a strok e , som e  us e rs  m ay ne e d to 
type  and point us ing only one  h and.

A num be r of fe ature s  w e re  pote ntially 
us e ful. For e xam ple , m agnification not 
only m ak e s  te xt e as ie r to s e e , but also 
m ak e s  targe ts  e as ie r to click . Th e  one  
colum n fe ature  re duce s  m ous e  usage  by 
e lim inating h oriz ontal scrolling.  

Standard k e yboard acce s s ib ility options  
provide  solutions  to m any s e niors ' typ-
ing and pointing difficultie s , h ow e ve r, 
m any us e rs  in th e  study w e re  large ly un-
aware  of th e s e  fe ature s . Th e  software  
offe re d an e asy way to s e le ct som e  of 
th e s e  options : (i) O ne  h and: activate s  
th e  Stick yKe ys  fe ature  of W indow s ® ; (ii) 
Ke y click s : activate s  th e  audible  k e y 
click s  fe ature ; and (iii) Us e  k e yboard: ac-
tivate s  th e  Mous e Ke ys  fe ature .

Th e  O ne  H and option, us e d by 10.2% of 
th e  olde r adults  allow s  us e rs  to e nte r 
m ulti-k e y com m ands  w ith out h aving to 
h old down m odifie r k e ys  (for instance , 
Control-P to print). Ke y click s , us e d by 
7.2% of th e  us e rs , provide s  an audible  
click  w h e ne ve r a k e y is  pre s s e d. Th e  
'Us e  Ke yboard' option, us e d by 13.8% of 
th e  olde r adults  allow s  us e rs  to point 
and click  us ing th e  k e ys  of th e  standard 
num e ric k e ypad. Many us e rs  lik e  to 
m ak e  large  pos itioning m ove m e nts  w ith  
th e  standard m ous e , th e n us e  k e y 
pre s s e s  for fine  pos itioning and click -
ing. Inte re stingly, th e s e  are  m uch  h igh e r 
rate s  of us e  th an would norm ally be  
found for th e s e  fe ature s . 

Th e  software  also provide d som e  auto-
m atic k e yboard adaptation. O lde r us e rs  
e xpe rie ncing m otor control difficultie s  
m ay be  slow e r to re le as e  a k e y, produ-
cing uninte nde d re pe ate d ch aracte rs. 
Th is  ‘k e y re pe at rate ’ can be  adjuste d 
but th e  ope rating syste m  s e tting is  diffi-
cult to discove r and configure . Th e  soft-
ware  adjusts  it autom atically us ing a 
dynam ic age nt bas e d on a tas k -inde -
pe nde nt, language -inde pe nde nt m ode l 
of k e yboard us e . It ch oos e s  an appropri-
ate  k e y re pe at de lay23,24, and s e ts  th is  in 
a non-dis ruptive  way25. As  a safe ty m e as -
ure , autom atic adaptation is  stoppe d if 
th e  us e rs  s e t th e ir own k e yboard acce s s -
ib ility options. 2% of our us e rs  h ave  e x-
plicitly ch os e n th e ir own k e yboard 
s e ttings , w h ile  th e  age nt re m ains  active  
for 9 8%. 

CH ANGES IN CO GNITIVE ABILITIES

Ch ange s  in cognitive  abilitie s  can also 
im pact th e  ability of olde r adults  to us e  
com pute r applications  (Table  1)26-28. In 
our e arly inte rvie w s  w ith  us e rs  from  
Se niorNe t, w e  re ce ive d a num be r of 
com plaints  about com ple xity of W e b 
page s 13. For e xam ple , th e s e  olde r 
adults  re porte d difficultie s  finding im -
portant inform ation in page s  th at h ad 
visual clutte r, irre le vant inform ation, 
m ulti-colum n page  layouts , back ground 
im age s , and distracting anim ations.

Th e  software  options  be low  addre s s  cog-
nitive  is s ue s : (i) Stop anim ations : 
fre e z e s  anim ate d gifs  on th e ir last 
fram e ; and (ii) H ide  im age s : s uppre s s e s  
th e  display of im age s  on W e b page s; 
ALT te xt, if provide d, is  displaye d.

O nly 15.4% of th e  olde r adults  us e d 
Stop anim ations  (Table  1), de spite  th e  
fact th at a large  num be r of olde r adults  
w e  inte rvie w e d found anim ations  dis -
tracting. Th e  low  usage  m ay be  due  to 
th e  fact th at th is  fe ature  doe s  not work  
cons iste ntly. Th e  software  is  able  to 
stop th e  anim ation program m atically 
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for anim ate d GIFs , h ow e ve r, it cannot 
stop all anim ations. For e xam ple , in 
orde r for Flas h  anim ations  to be  
paus e d, th is  capability m ust be  provide d 
in th e  Flas h  anim ation its e lf. In talk ing 
w ith  us e rs , it was  cle ar th at th e re  is  con-
fus ion about th e  ‘Stop Anim ations ’ fe a-
ture . Unde rstandably, us e rs  don't k now  
h ow  an anim ation is  im ple m e nte d and 
would be  confus e d if th e  fe ature  doe s  
not work  for all anim ations.  

H ide  im age s  was  us e d by 9 .1% of our 
olde r us e rs. W h ile  m any re porte d th is  fe a-
ture  ve ry h e lpful in re ducing distrac-
tions  and visual clutte r, it is  not k nown 
if th e s e  us e rs  m is s e d critical inform a-
tion by turning off th e  im age s. W e b de -
s igne rs  ofte n e m be d critical inform ation 
in im age s , particularly im age s  us e d as  
buttons , and m ay not always  provide  
ALT te xt th at would allow  a us e r to 
k now  th e  conte nt of th e  im age  if it is  
not displaye d. Ensuring th at w e bs ite s  
conform  to W CAG, w h ich  re q uire s  te xt 
e q uivale nts  for all im age s , e lim inate s  
th e  proble m  of m is s ing inform ation.

Se ve ral fe ature s  adde d to m ak e  te xt lar-
ge r or m ore  le gible  also h ad th e  e ffe ct of 
re ducing com ple xity. By ch anging pre s e nt-
ation from  a m ulti-colum n to s ingle  
colum n display, page  layout was  le s s  con-
fus ing. H iding back grounds  re duce d in-
form ation on th e  scre e n. And, 
inte re stingly, fe e dback  about th e  m agni-
fy option indicate d th at it was  us e d by 
som e  to re duce  visual clutte r on W e b 
page s. W h e n conte nt is  m agnifie d, le s s  
conte nt can appe ar in a brow s e r w indow. 
For som e  pe ople , s im ply providing le s s  in-
form ation in th e  w indow  was  ve ry h e lpful.

LESSO NS LEARNED

‘W e b  Adaptation Te ch nology’ offe rs  m any 
adaptations , som e  of w h ich  provide  diffe r-
e nt alte rnative s  to addre s s  a particular 
ne e d. For e xam ple , te xt th at is  too sm all 
to re ad can be  transform e d by m ak ing it 
large r, m agnifying th e  page , us ing ban-
ne r te xt, or us ing spe e ch . O lde r adults  

us ing th e  software  m ade  varie d ch oice s  
about w h ich  adaptations  th e y wante d, 
e ve n w h e n tack ling th e  sam e  unde rlying 
proble m . Each  approach  h as  advantage s  
and disadvantage s. For e xam ple , m agnify-
ing th e  page  also m ak e s  im age s  and tar-
ge ts  s uch  as  ch e ck  boxe s  b igge r and 
e as ie r to s e le ct, but m ak e s  it m ore  diffi-
cult to navigate  th e  page  as  a w h ole . 
Providing m ultiple  s im ilar adaptations  
m ak e s  it e as ie r to ch oos e  a solution th at 
not only tack le s  th e  unde rlying proble m , 
but doe s  it in a way th at plays  to th e  indi-
vidual’s  stre ngth s . Th is  le ve l of fle xib ility 
is  crucial w h e n supporting olde r adults , 
w h o m ay h ave  m ultiple  age -re late d 
ch ange s. Alth ough  W e b auth ors  are  ofte n 
conce rne d th at page  pre s e ntation be  as  
de s igne d29 , providing fle xib ility w ill allow  
m ore  us e rs  to e ffe ctive ly acce s s  th e  s ite s . 

Eve n th ough  a fe ature  m ay h ave  a low  
usage  fre q ue ncy, it m ay be  e s s e ntial for 
th os e  w h o are  us ing it. For e xam ple , a 
one  finge r typist m ay find it ne arly im -
pos s ible  to type  e s s e ntial ch aracte rs  
lik e  th e  ‘@ ’ s ign of an e m ail addre s s  
w ith out us ing th e  Stick yKe ys  fe ature . 

Acce s s ib ility standards  are  im portant 
for W e b conte nt de ve lope rs  to follow , 
but e ve n page s  fully auth ore d in accord 
w ith  standards  are  not sufficie nt to 
m e e t th e  dive rs ity of us e r ne e ds. It is  
also ne ce s sary for th e  brow s e r applica-
tion to provide  th e  fle xib ility to adapt to 
us e r ne e ds 29 . Som e  form s  of fle xib ility 
dire ctly affe ct look  and fe e l, w h ile  oth -
e rs  re q uire  a broade r aware ne s s  of th e  
diffe re nt ways  in w h ich  pe ople  acce s s  
and control applications. D e s igne rs  
s h ould not as sum e  th at us e rs  w ill h ave  
a ph ys ical k e yboard and a m ous e , or be  
able  to us e  th e m  q uick ly and accurate ly. 
For e xam ple , som e  w e bs ite s  pre s e nt th e  
us e r w ith  m oving targe ts  th at m ay be  
im pos s ible  to h it w h e n us ing 
Mous e Ke ys. If de s igne rs  are  aware  of 
th e  diffe re nt ways  th at pe ople  do point-
ing, th e y m ay avoid de s igns  w ith  inac-
ce s s ible  fe ature s .
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Pe rh aps  it is  not surpris ing th at th e  fe a-
ture s  re q ue ste d to m e e t th e  ne e ds  of 
olde r adults 13 h ave  be e n found to m e e t 
th e  ne e ds  of us e r populations  w h o h ave  
lim ite d vis ion, m otor ability, or lim ite d 
Englis h  or re ading proficie ncy. Alth ough  
initially de s igne d for olde r adults , th e  
‘W e b Adaptation Te ch nology’ software  
h as  be e n adopte d by m any oth e r us e rs  
w h o for re asons  oth e r th an aging ne e d 
th e  sam e  type s  of adaptations  de s igne d 
for olde r adults 20. To be tte r addre s s  
ne e ds  of th e s e  us e r com m unitie s , w e  are  
curre ntly work ing on our acce s s ib ility-
W ork s  Fire fox®  brow s e r im ple m e ntation 
th at w ill incorporate  additional fe ature s 21.

CO NCLUSIO NS

In s um m ary, w e  found th at olde r adults  
ofte n utiliz e d th e  diffe re nt pre s e ntation 
and input adaptations  provide d by our 
software . Th e  e xpe rie nce  of th e  proje ct 
h as  s h own th at olde r adults  find it us e -
ful to ch oos e  a pe rsonal s e t of adapta-
tions  w h e n us ing th e  W e b and w ill do so 
if give n a s im ple , obvious  inte rface  th at 
de m onstrate s  th e  adaptations. Th e  
gre at varie ty of s e ttings  us e d by olde r 
adults  strongly sugge sts  th at it would 
not be  us e ful to bundle  toge th e r a s e t 
of adaptations  and pre s e nt th e s e  as  a 
s ingle  ‘olde r adult profile ’. 

Th e  software  us e d autom atic adaptation 
to adjust th e  k e y re pe at de lay to suit 
e ach  individual us e r. In ge ne ral, w h e n a 
us e r’s  ne e ds  can be  re liably infe rre d 
from  th e ir actions , and th e  adaptation 
be ing controlle d doe s  not re q uire  any 
spe cial be h avior from  th e  us e r, th is  auto-
m atic approach  m ay be  appropriate 25. 
Th is  h e lps  to re duce  th e  com ple xity of 
th e  us e r inte raction w ith  th e  software  as  
a w h ole . 

Th e  adaptation options  us e rs  s e le ct in 
th is  W e b application would be  us e ful in 
oth e r applications  too. Cle arly, it is  appro-
priate  for us e rs  to de fine  a s ingle  pre fe r-
e nce  profile  th at can be  us e d by m any 

diffe re nt applications 30. Applications  
could us e  s uch  a profile  to autom atically 
m ak e  adaptations  for th e  curre nt us e r. Al-
te rnative ly, w h e re  a particular adaptation 
is  available  th rough  th e  ope rating sys -
te m  (for instance , a h igh  contrast color 
sch e m e ), applications  could and s h ould 
inh e rit th e  s e tting from  th e  ope rating sys -
te m , w h ich  in turn us e s  th e  individual’s  
profile . 

Re gardle s s  of th e  m e ch anism  us e d to 
ach ie ve  th e  pe rsonaliz ation, olde r 
adults  w ill be ne fit from  th e  k inds  of fle x-
ib ility of pre s e ntation and control 
offe re d in th e  software . To claim  unive r-
sal usability, applications  us e d by olde r 
adults  s h ould th e re fore  be  capable  of ac-
com m odating th e s e  k inds  of transform a-
tions  and control te ch niq ue s .
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