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Many guide line s  e xist for th e  de s ign of us e r inte rface s  for olde r us e rs  th at are  prim ar-

ily bas e d on age -re late d lim itations  in pe rce ptual, m otor, and cognitive  abilitie s . Th is  

study was  de s igne d to com pare  th e  pre fe re nce s  of olde r and younge r us e rs  on s e ve r-

al ch aracte ristics  of w e b de s ign and to com pare  th e s e  pre fe re nce s  w ith  e xisting 

guide line s. Re sults  s h ow e d th at th e  w e b de s ign pre fe re nce s  of olde r and younge r 

us e rs  appe ar to be  ve ry s im ilar, w h ich  s upports  th e  'unive rsal de s ign' approach . Us e r 

pre fe re nce s  large ly corre sponde d to th os e  incorporate d into guide line s. H ow e ve r, 

th e  fact th at som e  discre pancie s  be tw e e n guide line s  and pre fe re nce s  w e re  found in-

dicate s  th at, in addition to us e r capabilitie s , us e r pre fe re nce s  s h ould also be  tak e n 

into account in w e b inte rface  de s ign.

K e yw ords : aging, w e b  de s ign, guide line s , pre fe re nce s

Th e  inte rne t h as  a lot to offe r olde r 
adults  in te rm s  of autonom y support 
and q uality of life  im prove m e nt. First, it 
h e lps  individuals  to k e e p in touch  w ith  
th e  outs ide  world and to m aintain social 
contacts , w h ich  is  particularly e s s e ntial 
for individuals  w ith  ph ys ical im pair-
m e nts 1-3. Inde e d, th e  us e  of inte rne t s e r-
vice s  h as  be e n s h own to incre as e  th e  pe r-
ce ption of social support4,5. Se cond, it 
provide s  us e rs  w ith  acce s s  to re le vant in-
form ation, for instance , about h e alth  is -
s ue s 3,5 and h obbie s 1. Th ird, by provid-
ing s e rvice s  lik e  h om e  s h opping and 
h om e  bank ing, th e  inte rne t m ay facilit-
ate  instrum e ntal activitie s  of daily living, 
w h ich  are  im portant for autonom ous  
functioning6. Finally, th e re  is  e vide nce  
th at inte rne t us e  m ay h ave  psych ologic-
al be ne fits , s uch  as  incre as e d w e ll-be ing 
and s e ns e  of control4.

Apart from  th e s e  obvious  advantage s , in 

th e  past de cade  th e  ability to us e  inform -
ation te ch nology h as  be com e  incre as -
ingly im portant in our daily live s. For in-
stance , colle cting m one y from  a bank  
account h as  be com e  virtually im pos s ible  
in th e  Ne th e rlands  w ith out us ing a cas h  
m ach ine  as  m ost bank s  are  ph as ing out 
de s k  transactions. Furth e rm ore , m any 
com pute r-bas e d as s istive  de vice s  h ave  
be com e  available  w h ich  can support 
olde r adults  in th e ir daily routine s , for 
instance , m icrowave  ove ns  to pre pare  
re ady-m ade  m e als , com pute r syste m s  
providing re m inde rs  of m e dical sch e d-
ule s , e tc. 

A num be r of studie s  h ave  drawn atte n-
tion to th e  fact th at olde r adults  s e e m  to 
e xpe rie nce  proble m s  w h e n de aling w ith  
inform ation te ch nology or inte rne t s e r-
vice s , s uch  as  w e b s urfing and e -m ail. 
O lde r adults  ne e d m ore  tim e , are  m ore  
e rror-prone , and ne e d m ore  ste ps  to 
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re ach  th e ir goals 7-12. Ye t de spite  th e s e  
e ncounte re d difficultie s , olde r adults  
are  able  and w illing to le arn such  ne w  
s k ills  and appe ar to e njoy it as  w e ll1,3,13. 

In orde r to im prove  inte rne t ‘pe rform -
ance ’ of olde r individuals , it is  im port-
ant to tak e  into account age -re late d lim it-
ations  w h e n de s igning com pute r 
inte rface s. Nowadays , th e  de ve lopm e nt 
of ade q uate  guide line s  for th e  de s ign of 
com pute r inte rface s  and w e bs ite s  for 
olde r adults  h as  be com e  an im portant re -
s e arch  are a14,15. 

As  a re sult of th is , guide line s  h ave  be -
com e  available  for th e  de s ign of us e r in-
te rface s  and, m ore  spe cifically, w e b inte r-
face s 16,17. More  re ce ntly, atte ntion h as  
be e n dire cte d to th e  de ve lopm e nt of 
guide line s  th at spe cifically focus  on inte r-
face  de s ign for olde r adults 6,14,18-20. 
Th e s e  guide line s  are  m ainly bas e d on 
age -re late d ch ange s  in pe rce ptual, 
m otor, and cognitive  abilitie s  th at m igh t 
caus e  olde r adults  to e xpe rie nce  m ore  
difficultie s  in us ing com pute rs  and th e  in-
te rne t. For instance , visual acuity and 
contrast s e ns itivity dim inis h  w ith  age , 
w h ich  caus e s  a de cre as e d ability to dis -
ce rn sm all de tails  and colour h ue s  of 
visual obje cts. Aim ing m ove m e nts  be -
com e  le s s  accurate  w ith  age , w h ich  can 
inte rfe re  w ith  m ous e  pointe r m ove m e nt 
towards  targe ts  s uch  as  h ype rlink s  or 
buttons. Furth e rm ore , cognitive  func-
tions  s uch  as  work ing m e m ory and spa-
tial m e m ory are  re cruite d in orde r to re -
m e m be r pre viously vis ite d w e b page s  
and to k e e p track  of th e  virtual orie nta-
tion in cybe rspace . Be h avioural planning 
is  ne e de d to de ve lop e fficie nt strate gie s  
and atte ntion re source s  are  re q uire d in 
orde r to e xtract re le vant inform ation 
from  th e  scre e n. As  th e s e  cognitive  func-
tions  te nd to de cline  w ith  age 21,22, th e re  
is  a strong point for tak ing pote ntial re -
strictions  in th e s e  abilitie s  of olde r 
us e rs  into account. 

D e s ign guide line s  bas e d on abilitie s  
th at are  s usce ptible  to age -re late d de -
cline  inde e d ge ne rally focus  on age -re -
late d functional lim itations , not on us e r 
pre fe re nce . It s e e m s  re asonable  to sup-
pos e  th at, apart from  e sth e tical cons id-
e rations , a us e r’s  pre fe re nce  is  also 
bas e d on a us e r’s  functional capacity. 
For e xam ple , a us e r w ith  poor e ye s igh t 
m ay be  m ore  proficie nt if a w e bs ite  h as  
large  le tte rs  and graph ics  and m ay for 
th is  re ason h ave  a te nde ncy to pre fe r 
th is  type  of w e bs ite . Re s e arch  on th e  re -
lations h ip be tw e e n pe rform ance  and 
pre fe re nce s  is  scarce . H ow e ve r, th e re  is  
e m pirical e vide nce  th at pe ople ’s  de s ign 
pre fe re nce s  do not always  m atch  
de s igns  th at are  pre dicte d to be  optim -
ally usable  bas e d on th e ir capabilitie s . 
For instance , a study by Be rnard, Liao 
and Mills 23 s h ow e d th at for online  re ad-
ing purpos e s , a 14-point s e rif font sup-
porte d faste r re ading, w h ile  olde r adults  
in th e  sam e  study (62 – 83 ye ars  of age ) 
actually pre fe rre d a sans  s e rif font. 
Th us , de spite  th e  fact th at a us e r’s  pre f-
e re nce s  probably re s e m ble  th e  us e r’s  
abilitie s , it is  im portant to cons ide r 
us e r’s  pre fe re nce s  w h e n de ve loping in-
te rface  guide line s  – a w e bs ite  th at is  de -
s igne d to m e e t its  us e rs ’ abilitie s  but 
not th e ir pre fe re nce s  m ay be  le s s  attract-
ive  to (and th e re by le s s  e ffe ctive  for) its  
inte nde d us e rs.

Th e  pre s e nt study s e t out to inve stigate  
w e b de s ign pre fe re nce s  in olde r and 
younge r adults  by strictly m anipulating 
a s e rie s  of de s ign aspe cts  w ith in a con-
te xt of a fixe d inte rface  de s ign. W e  w e re  
prim arily inte re ste d in pe ople ’s  first im -
pre s s ion of usability of a w e bs ite , not in 
th e  actual usability of th at w e bs ite  
bas e d on pe rform ance  m e asure s . Th e re -
fore , w e  as k e d olde r and younge r inte r-
ne t us e rs  to judge  th e  usability of s e ve r-
al w e bs ite s  on face  value . Give n th at 
olde r us e rs  e xpe rie nce  m ore  difficultie s  
w h e n navigating w e bs ite s  th an do 
younge r us e rs  due  to age -re late d lim ita-
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tions , it was  e xpe cte d th at olde r us e rs  
pre fe r w e bs ite s  th at tak e  s uch  lim ita-
tions  into account. Younge r adults  h ave  
fe w e r ph ys ical and cognitive  lim itations  
th an olde r adults , or m ay h ave  diffe re nt 
opinions  on de s ign ae sth e tics , and m ay 
th e re fore  h ave  diffe re nt pre fe re nce s. 
Still, th e  approach  of unive rsal de s ign24 

as sum e s  th at th e  usability of products , 
including us e r inte rface s , is  optim al 
w h e n th e s e  products  h ave  be e n de -
s igne d for pe ople  of all age s  and abilit-
ie s . Th us , from  th is  pe rspe ctive , 
guide line s  th at are  de s igne d for olde r 
adults  s h ould also be  appropriate  for 
younge r adults , w h ich  could im ply s im il-
ar pre fe re nce s  for th e  de s ign of w e b-
s ite s  in diffe re nt age  groups.

O ur s e cond q ue stion conce rne d w h e th e r 
us e r pre fe re nce s  are  cons iste nt w ith  e x-
isting guide line s. Table  1 provide s  an 
ove rvie w  of a num be r of guide line s , de -
rive d from  th e  lite rature , form ulate d for 
olde r inte rface  us e rs. Th e s e  guide line s  
w e re  m ainly bas e d on obs e rve d age -re -
late d ch ange s  in visual, pe rce ptual, cog-
nitive  and m otor s k ills. Unfortunate ly, 
th e re  h as  be e n ve ry little  re s e arch  into 
th e  re lations h ip be tw e e n th e s e  

guide line s  and actual pe rform ance  of 
olde r com pute r us e rs , and th e re fore , 
only ge ne ral guide line s  are  available  at 
th e  pre s e nt tim e 6. Th e  guide line s  cove r 
aspe cts  of inte rface  de s ign th at w e re  
also include d in th e  pre s e nt study. W e  
as sum e d th at a us e r’s  pre fe re nce s  
m atch  h is/h e r abilitie s  and th us  are  
olde r us e rs ’ pre fe re nce s  com patible  
w ith  th e s e  guide line s.

M ETH O D S

Participants
Participants  in th is  study w e re  re cruite d 
at th e  public library of th e  city of 
Maastrich t, th e  Ne th e rlands. Vis itors  of 
th e  library w e re  random ly approach e d 
and as k e d to tak e  part in th e  study. Par-
ticipants  w e re  re q uire d to h ave  som e  in-
te rne t e xpe rie nce . 107 individuals , age d 
19  to 78 ye ars , agre e d to participate . 
Th e  participants  w e re  divide d into four 
age  groups : (i) 19 -34, (ii) 35-49 , (iii) 50-
64 and (iv) 65-80 (Table  2). 

M e as ure m e nts
Us e r pre fe re nce s  w e re  te ste d in two 
ways : us ing scre e n e xam ple s  and by giv-
ing ge ne ric e xam ple s  of w e b de s igns  in 
q ue stionnaire  form at.  As  pre fe re nce s  to 

Table  1. Inte rface  de sign guideline s for older adults use d in th is  study

Te xt

Vis ib ility

Visual
clutte r

Navigation

O rie ntation

Avoid us ing sm all ch aracte r s iz e s 6,14,18,19 ,20

Us e  sans  s e rif fonts 14, 19 , 20

Us e  le ft justifie d te xt; avoid ce nte re d or full justification14,19

Maxim iz e  contrast be tw e e n ch aracte rs  and back ground6,4,18,19 ,20

Place  te xt on unpatte rne d back ground14,18,19

Apply principle s  of pe rce ptual organiz ation (e .g. grouping)6,20

Pre s e nt inform ation on cons iste nt locations 6,19

Us e  w h ite  space  active ly14,19

Us e  h e adings  or sub h e adings 19

Avoid flas h ing/blink ing te xt19

Cle arly labe l e ach  s e ction14

Avoid us ing e le m e nts  th at com pe te  for atte ntion20

Minim iz e  num be r of h ype rlink s  in a line  of te xt19

Us e  buttons  w ith  sym bols  and te xt19

Provide  visual fe e dback  on s e le ction19

Us e  icons  as  h ype rlink s  rath e r th an unde rline d te xt14

Us e  place m e nt conve ntions  com m on to oth e r s ite s 18

Avoid m ulti-colum n form at or fram e s 19

Minim iz e  de m ands  on spatial and work ing m e m ory6,14,19

Avoid walk ing m e nus 14

Provide  visual cue s  for e nvironm e ntal support14

Guide line s Re m ark
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m ore  ge ne ral fe ature s  of w e b de s ign, 
s uch  as  th e  us e  of roll ove r e ffe cts  or 
fram e s , do not de pe nd on th e  conte xt, 
th e s e  pre fe re nce s  w e re  m e asure d w ith  
broade r q ue stions. Also, de s ign aspe cts  
th at could not be  alte re d from  th e  origin-
al w e bs ite , s uch  as  diffe re nt type s  of ori-
e ntation cue s , w e re  pre s e nte d to th e  par-
ticipants  in th e  q ue stionnaire . O n 
scre e n, e xam ple s  of e xisting w e bs ite s  
w e re  s h own to th e  participants. O nly 
w e bs ite s  w e re  s e le cte d w h ich  aim e d for 
a ge ne ral public. O f e ach  w e bs ite , diffe r-
e nt ve rs ions  w e re  s ubs e q ue ntly pre s e n-
te d, in w h ich  one  distinct de s ign ch arac-
te ristic (for instance , font s iz e , 
back ground contrast) was  ch ange d. Th e  
scre e n e xam ple s , w h ich  are  discus s e d in 
m ore  de tail be low , are  available  at 
h ttp://www.pivo.unim aas.nl/docs/w e b-
de s ign_PIVO _total_2509 .ppt. Th e s e  ve r-
s ions  w e re  pre s e nte d on a standard note -
book  com pute r (Apple  Macintos h  iBook , 
scre e n re solution: 24 b it, 800 x 600), 
us ing standard pre s e ntation software  (Mi-
crosoft Pow e rPoint). As  was  m e ntione d 
above , th e s e  guide line s  w e re  m ostly for-
m ulate d bas e d on obs e rve d age -re late d 
de cline  and h ave  not be e n e m pirically 
te ste d. Th e re fore , w e  could not re ly on 
e xisting m ate rial to com pare  th e  
guide line s  w ith  us e r pre fe re nce s. In-
ste ad, it was  ch os e n to re pre s e nt e ach  
of th e  cate gorie s  of th e  guide line s  in 
Table  1 and to us e  w e b scre e ns  th at are  
lik e ly to be  e ncounte re d by any us e r to 
e nsure  e cological validity (e .g. portal 
w e bs ite s , w e bs ite s  w ith  large  am ounts  
of te xt, or w e bs ite s  w ith  picture s ). Parti-
cipants  w e re  as k e d to ch oos e  th e  ve r-
s ion of th e  w e bs ite  th e y cons ide re d 
m ost ple asant to work  w ith . 

In addition to th e  w e b de s ign ite m s , th e  
q ue stionnaire  include d ite m s  on de m o-
graph ic status  and inte rne t usage . D e m o-
graph ic q ue stions  include d date  of 
b irth , s e x, le ve l of e ducation, and le ve l 
of occupational activity. Le ve l of e duca-
tion was  m e asure d w ith  a D utch  scoring 

syste m 25 cons isting of an 8-point scale , 
ranging from  prim ary e ducation to uni-
ve rs ity e ducation. Participants ’ profe s -
s ions  w e re  give n 4-digit code s 26 w h ich  
w e re  s ubs e q ue ntly transform e d to th e  7-
point le ve l of occupational activity (LO A) 
score . Th is  LO A score  is  bas e d on a func-
tional class ification27 and range s  from  
low  s k ille d to acade m ic labour. Th e  
q ue stions  about inte rne t us e  include d 
th e  num be r of ye ars  participants  h ad 
us e d th e  inte rne t and th e  fre q ue ncy of 
us e  (h ours  pe r w e e k ). Participants  could 
indicate  for w h ich  purpos e s  th e y us e d in-
te rne t. 

Both  th e  on-scre e n w e b de s ign ite m s  
and th e  q ue stionnaire  w e b de s ign ite m s  
focus e d on one  of five  dim e ns ions  of 
w e b de s ign. Th e  first dim e ns ion was  
‘te xt’. Two on-scre e n ite m s  w e re  in-
clude d to m e asure  pre fe re nce s  w ith  re -
spe ct to font s iz e  and font type . For th e  
first ite m , a portal-lik e  w e bs ite  cons ist-
ing of link s  to oth e r w e bs ite s  on a s im il-
ar topic was  s h own w ith  s e ve ral font 
s iz e s , ranging from  8 to 16 points. Font 
type  (s e rif and sans  s e rif) was  varie d on 
a w e bs ite  w h ich  containe d a large  
am ount of te xt. In th e  q ue stionnaire , 
participants  w e re  as k e d w h ich  te xt justi-
fication th e y pre fe rre d (le ft, ce nte re d or 
righ t). 

Th e  s e cond dim e ns ion was  ‘vis ib ility’. A 
w e bs ite  containing ge ne ral inform ation 
on an acade m ic cours e  was  us e d to 
pre s e nt diffe re nt te xt/back ground con-
trasts  (pos itive  -black  le tte rs  on a w h ite  
back ground- or ne gative  -w h ite  le tte rs  
on a black  back ground-) and diffe re nt 
le tte r contrasts  (four ve rs ions  ranging 
from  ligh t gre y le tte rs  on a w h ite  back -
ground to black  le tte rs  on a w h ite  back -
ground). Us ing th e  sam e  w e bs ite , four 
back ground-re late d w e b de s ign fe ature s  
w e re  m anipulate d. First, participants  
w e re  as k e d if th e y pre fe rre d th e  pre s -
e nce  of a ph oto or a logo in th e  back -
ground to a blank  back ground, or vice  
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ve rsa. Ne xt, pre fe re nce s  to diffe re nt 
back ground contrast ch aracte ristics  
w e re  m e asure d, nam e ly contrast and 
blur le ve l. Th e  form e r fe ature  was  m anip-
ulate d us ing a back ground ph otograph  
of a clas s  of stude nts , of w h ich  th e  opa-
city range d from  20 to 80 pe rce nt in 
four ste ps. Th e  latte r fe ature  was  varie d 
by applying four diffe re nt blur le ve ls  to 
th e  sam e  back ground ph otograph .

Th e  th ird dim e ns ion of w e b de s ign was  
labe lle d ‘visual clutte r’, re fe rring to th e  
am ount of inform ation on a w e bs ite . 
O ne  on-scre e n ite m  s h ow e d a ne w spa-
pe r h om e page , once  w ith  m oving pic-
ture s  (as  pre s e nt on th e  original w e b-
s ite ), once  w ith  non-m oving picture s  
and once  w ith out picture s . Th re e  re late d 
q ue stionnaire  ite m s  w e re  include d to 
as k  participants  about th e ir pre fe re nce s  
of us ing (non-)m oving picture s  in ge ne r-
al and th e ir pre fe re nce s  to inform ation 
th at is  pre s e nte d in a w e ll-th ough t, us -
able  way (w ith  cons ide ration of th e  abilit-
ie s  of th e  us e r).

Th e  fourth  dim e ns ion was  labe lle d ‘navig-
ation’. An on-scre e n ite m  s h ow e d a 
s im ple  s e arch  e ngine  w e bs ite  (Google ) 
w ith  s e ve ral ve rs ions  of a toolbar (te xt 
only, icons  only, both  te xt and icons). 
Four furth e r q ue stions  in th e  q ue stion-
naire  w e re  include d to as k  participants  
w h ich  type  of link  th e y pre fe rre d (te xt, 
icon, or both ), w h e th e r th e y pre fe rre d 
te xt-type  h ype rlink s  place d w ith in th e  
m ain te xt of a w e bs ite  or place d in a s e p-
arate  colum n ne xt to th e  m ain te xt, 
w h ich  location of s e parate ly place d h y-
pe rlink s  th e y pre fe rre d (le ft, righ t, bot-
tom , or top) and h ow  ple asant th e y 
rate d th e  us e  of roll-ove r e ffe cts  (5-point 
Lik e rt scale , ranging from  ve ry unple as -
ant to ve ry ple asant).

Th e  final w e b de s ign dim e ns ion th at 
was  studie d was  calle d ‘orie ntation’. For 
th is  dim e ns ion, th re e  q ue stionnaire  
ite m s  w e re  us e d. First, participants  w e re  

as k e d if th e y found th e  us e  of orie nta-
tion cue s  to indicate  one ’s  location in 
th e  structure  of th e  w e bs ite  ple asant or 
unple asant (5-point scale ). Ne xt, th e y 
w e re  as k e d to indicate  w h ich  type  of ori-
e ntation cue s  th e y pre fe rre d (tabs , 
m e nus  or link s  th at ch ange  w h e n one  is  
on th e  corre sponding page ). Finally, par-
ticipants  w e re  as k e d to rate  th e  ple asant-
ne s s  of th e  us e  of fram e s  or sub w in-
dow s  (5-point Lik e rt scale  ranging from  
ve ry unple asant to ve ry ple asant).

Proce dure
Participants  w e re  inform e d about th e  
purpos e  of th e  study. Afte r a brie f in-
struction, th e y w e re  s e ate d in front of 
th e  laptop to vie w  th e  ve rs ions  of th e  
w e bs ite s . Each  ne w  w e bs ite  was  intro-
duce d brie fly on scre e n to dire ct parti-
cipants ’ atte ntion to th e  de s ign ch arac-
te ristic of inte re st w h ich  was  alte re d 
be tw e e n th e  diffe re nt ve rs ions  of th e  
w e bs ite . Afte r th is , th e  diffe re nt de s ign 
ve rs ions  of a typical w e bs ite  w e re  s ub-
s e q ue ntly pre s e nte d w ith  inte rvals  of 3 
s e conds  be tw e e n th e  ve rs ions. Ne xt, par-
ticipants  w e re  allow e d to le af th rough  
th e  ve rs ions  by th e m s e lve s , at th e ir own 
pace . All participants  w e re  instructe d to 
judge  th e  ve rs ions  of th e  w e bs ite s  ac-
cording to subje ctive  usability, th at is , 
th e y w e re  spe cifically as k e d to indicate  
w h ich  of th e  ve rs ions  th e y cons ide re d 
m ost ple asant to work  w ith . Afte r tick -
ing off th e  pre fe rre d ch oice  on a score  
form , th e  ne xt w e b de s ign ch aracte ristic 
was  introduce d. Afte r all w e bs ite  ve r-
s ions  h ad be e n pre s e nte d and score d, 
participants  w e re  as k e d to fill out th e  
q ue stionnaire .

Statis tical Analys e s
ANO VAs  w e re  conducte d to de te rm ine  
w h e th e r th e  age  groups  diffe re d w ith  re -
gard to le ve l of e ducation, ye ars  of inte r-
ne t e xpe rie nce , and fre q ue ncy of inte r-
ne t us e . χ2-te sts  w e re  us e d to analys e  
diffe re nce s  be tw e e n th e  age  groups  in 
te rm s  of s e x and type s  of inte rne t activ-
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itie s  re porte d. Both  ANO VAs  and χ2-
te sts  w e re  conducte d to analys e  pre fe r-
e nce s  re garding w e b de s ign fe ature s  
(both  on-scre e n and q ue stionnaire  
ite m s). If th e  ANO VA s h ow e d a s ignific-
ant e ffe ct, Tuk e y post-h oc te sts  w e re  
done  to m ak e  pair-w is e  com parisons  
be tw e e n all age  groups.

R ESULTS

Group Com paris ons
Th e  de m ograph ic ch aracte ristics  of e ach  
age  group are  pre s e nte d in Table  2. Th e  
groups  did not diffe r in te rm s  of le ve l of 
e ducation and occupation, but did in 
s e x com pos ition: unlik e  age  groups  1, 2 
and 3, age  group 4 cons iste d m ainly of 
m e n (12 m e n vs. 2 wom e n). 

Inte rne t Activitie s
Me ans  for inte rne t e xpe rie nce , fre -
q ue ncy of inte rne t us e  and num be r of in-
te rne t activitie s  are  s h own in Table  3. 
Th e  four groups  did not diffe r w ith  re -
spe ct to e xpe rie nce , fre q ue ncy, and th e  
num be r of inte rne t activitie s . Th e  inte r-
ne t activitie s  w e re  furth e r dich otom iz e d 
(‘us e d’ or ‘not us e d’), to analyz e  th e m  
s e parate ly, to study w h e th e r th e  ch oice  
of particular activitie s  diffe re d be tw e e n 
th e  age  groups. A s ignificant e ffe ct was  
found for only one  of th e  e le ve n activit-

ie s : ch atting (χ2(3, N = 107) = 9 .59 , p = 
0.02). Th e  num be r of participants  w h o 
us e d th e  inte rne t for ch atting de cre as e d 
ste adily w ith  age : from  29 .4% in group 1 
to 0% in group 4. 

W e b  D e s ign Pre fe re nce s
D iffe re nt aspe cts  of w e b de s ign w e re  
analyz e d to inve stigate  th e  e ffe ct of age  
on participants ’ pre fe re nce s  (Table  4).

O n-scre e n item s
Th e re  w e re  s ignificant diffe re nce s  
be tw e e n th e  age  groups  for th e  two font-
re late d aspe cts , font s iz e  and font type . 
Th e  participants  in groups  3 and 4 pre -
fe rre d large r fonts  (m e an pre fe rre d font 
s iz e s  w e re  12.8 and 13.4 points , re -
spe ctive ly) th an th e  participants  in 
group 1 (p = 0.04 and p = 0.01, m e an 
pre fe rre d font s iz e  was  11.4 points) (Fig-
ure  1). Th e  diffe re nce s  in font type  w e re  
le s s  straigh tforward (Figure  2). Most par-
ticipants  in groups  1 and 3 pre fe rre d a 
sans  s e rif font type , w h ile  m ost parti-
cipants  in group 2 and 4 pre fe rre d a 
s e rif font type . 

Th e  age  groups  also diffe re d s ignific-
antly in th e ir pre fe re nce  for picture s , no 
picture s , or m oving picture s  on a w e b-
s ite  (Figure  3). Participants  in groups  1 

Table  2. Means (M) and standard deviation in parenth e se s  (SD ) of som e  dem ograph ic 
variable s pe r age  group

Table  3. Participants' use  of inte rnet pe r age  group; for e xpe rie nce , fre quency and 
activitie s  m eans and standard deviations are  pre se nted

Group
(Age  range s )

Age
(M , SD )

N Se x
(m /f ratio in %)

Education
(range  1-8)

O ccupation
(range  0-7)

1 (19 -34) 

2 (35-49 )

3 (50-64)

4 (65-78)

34

30

29

14

26.2 (4.3) 

42.3 (4.4) 

57.1 (4.0) 

68.9  (4.4) 

44/56

47/53

59 /41

86/14

5.8 (1.1)

5.8 (1.1)

5.5 (1.4)

5.5 (1.7)

4.4 (1.5)

5.0 (1.5)

4.8 (1.4)

5.3 (1.5)

Group
(Age  range s )

1 (19 -34) 

2 (35-49 )

3 (50-64)

4 (65-78)

Expe rie nce
(ye ars )

Fre q ue ncy
(num b e r / w e e k )

Activitie s
(total num b e r)

6.7 (2.9 )

5.9  (3.1)

5.2 (3.5)

5.8 (4.7)

7.3 (6.4)

10.8 (13.0)

7.3 (11.2)

4.5 (5.9 )

4.3 (1.9 )

4.5 (2.2)

3.2 (2.1)

3.8 (1.6)
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and 2 pre fe rre d th e  w e bs ite  ve rs ion w ith  
non-m oving picture s , w h e re as  parti-
cipants  in groups  3 and 4 pre fe rre d ve r-
s ions  w ith  no picture s . 

Th e y also diffe re d in th e ir pre fe re nce  
for a blank  or a ph oto back ground to a 
w e bs ite . About h alf of th e  participants  
in groups  1 and 2 pre fe rre d a ph oto 
back ground (58.8% and 50.0% re spe ct-
ive ly), w h e re as  about 80% of th e  parti-
cipants  in groups  3 and 4 (86.2% and 

78.6%, re spe ctive ly) pre fe rre d a blank  
back ground (Figure  4). If a ph oto back -
ground was  us e d, th e re  w e re  diffe r-
e nce s  in th e  pre fe re nce s  for contrast 
and blur of th e  back ground (Figure s 5 &  
6). Post-h oc analys e s  re ve ale d th at th e  
participants  in group 3 pre fe rre d a 
ph oto w ith  low e r contrast com pare d 
w ith  participants  in group 1 (p = 0.02). 
Also, participants  in group 3 pre fe rre d a 
h igh e r blur le ve l of th e  ph oto back -
ground, th at is , a le s s  s h arp ph oto, th an 

Table  4. Statistical analyse s of group diffe rence s for th e  on-scre e n and que stionnaire  
item s on w e b de sign; For ordinal variable s, ANO VAs w e re  conducted, and m eans, 
standard deviations and F-value s are  given; For nom inal variable s, χ2–te sts w e re  
done , and th e  χ2-value s are  given w ith  degre e s of fre e dom  (df); *p<.05;  **p<.01

As pe ct of w e b  de s ign Pre fe re nce F
(3,124)

χ2

(df, N)
Significance

Te xt
Font s iz e  (8-16)
Font type  (sans  s e rif / s e rif)
Alignm e nt (le ft, ce ntre d, righ t, no 
pre fe re nce )

Vis ib ility
Te xt/back ground contrast 
(pos itive /ne gative )
Le tte r contrast (low  - h igh  1-4)
Back ground contrast (low  - h igh  1-4)
Back ground s h arpne s s  (low  - h igh  1-4)
Ph oto back ground (blank /ph oto)
Logo back ground (blank /logo)

Vis ual clutte r
Pre s e nce  of picture s  (unple asant -
ple asant 1-5)
Pre s e nce  of picture s  (picture s , no picture s ,
m oving picture s )
Pre s e nce  of m oving picture s  (unple asant -
ple asant 1-5)
W e ll-de s igne d pre s e ntation of inform ation
(unple asant - ple asant 1-5)

Navigation
Type  of toolbar (te xt/icons/both )
Type  of link s  (te xt/icon/no pre fe re nce )
Link s  in te xt (in te xt/outs ide  te xt/no 
pre fe re nce )
Location of link  (le ft/righ t/bottom /top/no
pre fe re nce )
Us e  of roll-ove r (unple asant - ple asant 1-5)

O rie ntation
Us e  of orie ntation cue s  (unple asant -
ple asant 1-5)
Type  of cue s  (tab/m e nu/ch anging link / no
pre fe re nce )
Us e  of fram e s/sub w indow s  (unple asant -
ple asant 1-5)

12.15 (2.18)
52/48
67/9 /4/20

73/27

3.9 2 (.28)
1.44 (.69 )
2.9 2 (1.25)
61/39
78/22

3.32 (1.00)

41/39 /20

2.19  (1.13)

4.51 (.84)

15/16/69
60/12/28
43/32./25

70/4/4/4/18

3.69  (1.07)

4.18 (1.03)

19 /57/11/13

3.30 (1.10)

  
4.66
  
  
  
  

1.83
3.06
4.55

4.76

1.32

.69

2.49

.53

.52

(3,107) 8.19
(9 ,107) 12.53

(3, 106) 3.11

(3,107) 16.66
(3,107) 6.49

(6,107) 19 .50

(6,107) 4.59
(6,107) 3.34
(6,106) 1.62

(12,106) 7.53

(9 ,106) 6.12

**
*

*
**
**

**

**
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Figure  1. Mean (SE) prefe rence s to font 
siz e

Figure  2. Prefe rence s to font type s

Figure  4. Prefe rence s to a blank  
back ground ve rsus a ph oto back ground

Figure  3. Prefe rence s to (non-m oving) 
picture s, m oving picture s or no picture s
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th e  participants  in group 1 (p < 0.01).

Que stionnaire  item s
Th e  q ue stionnaire  indicate d a s ignific-
ant diffe re nce  be tw e e n age  groups  w ith  
re spe ct to th e  pre s e nce  of (non-m oving) 
picture s  (Table  4). Post-h oc analys is  
s h ow e d th at th e  participants  in age  
groups  3 (p = 0.02) and 4 (p = 0.05) 
found th e  pre s e nce  of picture s  le s s  
ple asant th an did th e  participants  in age  
group 1 (Figure  7), w h ich  is  in line  w ith  
th e  re s ults  of th e  on-scre e n ‘pre s e nce  of 
picture s ’ ite m . No diffe re nce s  be tw e e n 
age  groups  w e re  found for th e  pre s e nce  
of m oving picture s . H ow e ve r, t-te sts , 
w h ich  com pare d th e s e  two ite m s , 
s h ow e d th at th e  participants  in groups  
1, 2, and 3 found m oving picture s  le s s  
ple asant th an non-m oving picture s  
(t(33) = 9 .10, p < 0.01 for group 1, t(29 ) 
= 6.28, p < 0.01 for group 2, t(28) = 
5.13, p < 0.01 for group 3 and t(13) = 
2,10, p = 0,06 for group 4) (Figure  8). 

D ISCUSSIO N

Th e  aim  of th is  study was  to com pare  
th e  pre fe re nce s  for w e b de s ign fe ature s  
of olde r and younge r w e b us e rs  and to 
ide ntify any discre pancie s  be tw e e n 
th e s e  pre fe re nce s  and e xisting 
guide line s  for inte rface  de s ign. O ve rall, 
th e  pre fe re nce s  of olde r and younge r 
us e rs  corre sponde d q uite  w e ll – an e f-
fe ct of age  was  found on th re e  aspe cts  
of w e b de s ign, nam e ly, font (both  type  
and s iz e ), th e  us e  of a ph oto as  back -
ground (a ph oto back ground com pare d 
w ith  a blank  back ground and w ith  re -
gard to th e  contrast and le ve l of blur of 
th e  ph oto), and th e  pre s e nce  of (non-
m oving) picture s . As  h as  be e n argue d 
above , one  of th e s e  diffe re nce s  m ay be  
m e diate d by age -re late d functional de -
cline . O lde r participants  pre fe rre d large r 
font s iz e s , pos s ibly due  to re duce d e ye -
s igh t. Th e  diffe re nce s  be tw e e n th e  age  
groups  w ith  re spe ct to font type  are  
m ore  difficult to inte rpre t be caus e  th e  
age  e ffe cts  w e re  le s s  m e aningful. Th e  

Figure  5. Mean (SE) prefe rence s to th e  
contrast of a ph oto back ground

Figure  6. Mean (SE) prefe rence s to th e  
s h arpne ss (blur level) of a ph oto 
back ground
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re sults  re garding font s iz e  and font type  
partly corre spond to th e  re s ults  re por-
te d by Be rnard e t al.23, w h ich  w e re  de -
scribe d above . W e  found a pre fe re nce  
for th e  s im ilar font type  (14 points) as  
re com m e nde d by Be rnard e t al. O n th e  
oth e r h and, participants  in th e ir study 
pre fe rre d a sans  s e rif font type , w h e re  
60 pe rce nt of our olde st participants  
pre fe rre d a s e rif font type . Th e  diffe r-
e nce  in pre fe re nce s  be tw e e n younge r 
and olde r com pute r us e rs  w ith  re spe ct 
to font s iz e  was  not ve ry large  (2 
points), but appare ntly, olde r adults  
te nd to be  m ore  satisfie d w ith  w e bs ite s  
w ith  a font s iz e  of 14 points  th an a font 
s iz e  of 12 points. 

Ne xt, olde r adults  pre fe rre d a blank  
back ground (inste ad of a ph oto back -
ground) w h e re as  th e  younge r parti-
cipants  (groups  1 and 2) h ad a le s s  pro-
nounce d pre fe re nce  on th is  point. O lde r 
adults  m ay find it h arde r to e xtract re le v-
ant inform ation from  th e  scre e n and 
m ay find irre le vant inform ation on a 
w e bs ite , including a patte rne d back -
ground, m ore  distracting. Th e  sam e  
h olds  for th e  pre s e nce  of (non-m oving) 
picture s , w h ich  younge r us e rs  pre fe rre d 
m ore  th an olde r us e rs  did. W ith  re spe ct 
to th e  contrast and le ve l of blur of a 
ph oto us e d as  back ground, th e  m iddle -
age d participants  (group 3; 50 to 64 
ye ars  of age ) pre fe rre d a low e r contrast 
and h igh e r le ve l of blur. Th is  can be  re -
late d to diffe re nce s  in contrast s e ns itiv-
ity, i.e . fore ground/back ground discrim -
ination, w h ich  ste adily de cline s  w ith  
age 28. Surpris ingly, th e  age  diffe re nce s  
for both  ite m s  w e re  found only for th e  
participants  of group 3 but not for th e  
participants  of group 4. A pos s ible  e x-
planation for th is  m ay be  a coh ort e f-
fe ct, as  participants  in th e  olde st age  
group w e re  probably th e  only parti-
cipants  in th is  study w h o h ad not be e n 
introduce d to com pute rs  in a sch ool or 
work  s ituation. Inste ad, m ost of th e s e  
pe ople  starte d to us e  th e  inte rne t com -

Figure  7. Mean (SE) prefe rence s to th e  
use  of (non-m oving) picture s

Figure  8. Mean (SE) prefe rence s to both  
th e  use  of m oving and non-m oving 
picture s
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ple te ly out of th e ir own inte re st and m o-
tivation. Th e s e  participants  probably 
w e re  h igh  functioning olde r adults  and 
m igh t not be  fully re pre s e ntative  of ave r-
age  olde r adults. 

O ve rall, th e re  appe are d to be  fe w  diffe r-
e nce s  in w e b de s ign pre fe re nce s  
be tw e e n olde r and younge r us e rs. Th is  
favours  th e  unive rsal de s ign approach , 
w h ich  as sum e s  th at de s ign principle s  
aim e d at accom m odation of th e  olde r 
us e r s h ould also be  be ne ficial to young-
e r us e rs. W e  found no e vide nce  to sug-
ge st th at younge r us e rs  m igh t not appre -
ciate  inte rface s  th at m e e t th e s e  
principle s.

W e  com pare d our us e r pre fe re nce s  w ith  
curre nt inte rface  guide line s  (Table  1). 
Most of th e s e  guide line s  w e re  cons ist-
e nt w ith  th e  participants ’ pre fe re nce s , 
but som e  diffe re nce s  w e re  found. W e  
did not find a cle ar pre fe re nce  for sans  
s e rif font type s , w h ich  are  re com m e n-
de d in s e ve ral guide line s 6,14,18-20. Also, 
Ech t19  re com m e nde d m inim iz ing th e  
num be r of h ype rlink s  w ith in te xt, w h e re -
as  m ost of our participants  pre fe rre d 
link s  to be  e m be dde d in th e  te xt rath e r 
th an outs ide  th e  te xt. W e  also h ave  not 
found a pre fe re nce  for th e  us e  of icons  
as  h ype rlink s  and th e  us e  of walk ing 
m e nus , as  was  re com m e nde d by Ech t19  
and H olt &  Morre ll14. Most of our parti-
cipants  pre fe rre d te xt to icons  as  h ype r-
link s  and th e  us e  of walk ing m e nus  as  
an orie ntation cue  to th e  us e  of tabs  or 
ch anging link s . Th e s e  diffe re nce s  
be tw e e n guide line s  and us e r pre fe r-
e nce s  s ugge st th at pe ople ’s  pre fe re nce s  
are  not e ntire ly bas e d on th e ir function-
al capabilitie s , w h ile  oth e r factors , s uch  
as  ae sth e tics , m ay also play a role . 
W h e n de s igning a w e b inte rface  th e re -
fore , w e  s ugge st to not only tak e  us e rs ’ 
capabilitie s  into account, but also to as k  
pote ntial us e rs  about th e ir pre fe re nce s. 
W h e n th e s e  pre fe re nce s  contradict th e  
pe rform ance  m e asure s , it s h ould be  con-

s ide re d to prioritiz e  th e  pre fe re nce s , as  
th e s e  m ay re nde r a w e bs ite  m ore  attract-
ive  to th e  us e rs . W h e n sole ly focus ing 
on us e rs ’ capabilitie s , one  m ay m ak e  
s ure  th at th e  us e r can e as ily navigate  
th e  w e bs ite . H ow e ve r, usability doe s  not 
only conce rn th e  e ffe ctivity and e ffi-
cie ncy of us e , it is  also de fine d by th e  
us e r’s  satisfaction29 . H e nce , to pe rce ive  
a w e bs ite  as  a us e ful one , ide ally th e  
us e r s h ould be  satisfie d about all as -
pe cts  of th e  w e bs ite .

Bas e d on th e  re s ults  of th e  pre s e nt 
study, it is  not pos s ible  to de cide  con-
clus ive ly w h at e xactly influe nce s  us e rs ’ 
pre fe re nce s  to th e  de s ign of w e b inte r-
face s. Th e  pre fe re nce s  m ay not only be  
affe cte d by cognitive  abilitie s , but m ay 
also be  de te rm ine d by factors  s uch  as  
ae sth e tics. To be  able  to e stablis h  de cis -
ive ly th e  e ffe ct of age -re late d cognitive  
de cline  on olde r us e rs ’ w e b pe rform -
ance , m ore  re s e arch  in large r groups  of 
individuals  is  ne ce s sary. As  m e asure s  of 
ph ys ical lim itations  and pe rform ance  
w e re  not tak e n in th is  study w e  cannot 
draw  de finite  conclus ions  about th e  ac-
tual re lation be tw e e n us e r pre fe re nce s  
and capabilitie s . Still, th is  study is  th e  
first to s h ow  th at us e r pre fe re nce s  ne e d 
to be  tak e n into account ne xt to capa-
city-bas e d cons ide rations.

Anoth e r is s ue  th at is  as sociate d to th e  
re lations h ip be tw e e n th e  e xisting 
guide line s  and th e  us e r pre fe re nce s  
found in th e  pre s e nt study conce rns  th e  
study m ate rial. As  was  discus s e d e arlie r, 
th e  e xisting guide line s  w e re  not bas e d 
on e m pirical findings  by m anipulating 
actual inte rface s  to te st us e r pe rform -
ance . Th e s e  guide line s  are  bas e d on 
com m only obs e rve d age -re late d de -
cline s  in vis ion, pe rce ption, cognition 
and m otor s k ills. Th is  im plie s  th at th e  
guide line s  m ay be  us e d for ve ry diffe r-
e nt type s  of w e bs ite s , w h e re  w e  h ave  
only m anipulate d th e  de s ign aspe cts  in 
one  typical, but spe cific w e b de s ign. 
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Th e re fore , it m ay be  pos s ible  th at th e  
type  of w e bs ite  and th e  tas k  (for in-
stance , re ading, s e arch ing for inform a-
tion) affe ct th e  pre fe re nce s  of th e  us e r 
w ith  re spe ct to th e  guide line s. Th e re -
fore , th e  pre s e nt re sults  can only be  in-
te rpre te d w ith in th e  conte xt of th e  m ate r-
ial th at was  us e d. For th e  w e bs ite s  th at 
w e re  us e d in th e  pre s e nt study, w e  are  
able  to conclude  th at us e r pre fe re nce s  
do not e ntire ly m atch  to th e  ge ne ral 
de s ign guide line s , w h ich  de m onstrate s  
th e  im portance  of tak ing us e r pre fe r-
e nce s  into account as  w e ll.

Th e  four age  groups  w e re  s im ilar in 
te rm s  of both  q uantitative  (e xpe rie nce  
in ye ars  and fre q ue ncy of us e ) and q ualit-
ative  (th e  type s  of inte rne t activitie s ) as -
pe cts  of inte rne t us e . A pos s ible  lim ita-
tion of our study is  th at th e  olde st 
group (group 4) was  s ubstantially sm al-
le r and h ad a diffe re nt m ale /fe m ale  com -
pos ition th an th e  oth e r th re e  age  
groups. Th e s e  diffe re nce s , h ow e ve r, do 
re fle ct th e  actual diffe re nce  in age  distri-
bution of inte rne t us e rs. For e xam ple , a 
re ce nt surve y of inform ation te ch nology 
us e  in th e  D utch  population30 re ve ale d 
th at fe w e r pe ople  in th e  olde st group 
(65 ye ars  and olde r) th an in younge r 
groups  are  conne cte d to inte rne t (17% 
ve rsus  50%–73%), w h ich  in part e xplains  
th e  difficulty of re cruitm e nt of parti-
cipants  in th e  olde st cate gory. As  for 
th e  diffe re nt m ale /fe m ale  ratio in th e  old-
e st age  group, w e  only found one  s igni-
ficant diffe re nce  be tw e e n m ale  and fe -
m ale  participants , nam e ly in th e  total 
study population fe m ale  participants  pre -
fe rre d h ype rlink s  locate d outs ide  th e  
m ail te xt of a w e bs ite  and m ale  parti-
cipants  pre fe rre d h ype rlink s  to be  loc-
ate d in th e  te xt. Th at is , in ge ne ral th e re  
w e re  no s ignificant diffe re nce s  be tw e e n 
pre fe re nce s  for w e b de s ign of m ale  and 
fe m ale  inte rne t us e rs. Th e re fore , w e  do 
not e xpe ct such  diffe re nce s  in th e  old-
e st age  group e ith e r.

In sum m ary, w e  found fe w  age -re late d 
diffe re nce s  in us e r pre fe re nce s  for w e b 
de s ign fe ature s . Alth ough  m ost pre fe r-
e nce s  m atch e d ability-bas e d guide line s , 
som e  diffe re nce s  w e re  appare nt, s ug-
ge sting th at us e rs  som e tim e s  pre fe r ve r-
s ions  of w e bs ite s  th at m ay not optim ally 
m e e t th e ir pe rce ptual, m otor, or cognit-
ive  abilitie s . Th e re fore , w h e n de ve loping 
ne w  guide line s  and ne w  w e bs ite s  or in-
te rface s , de s igne rs  s h ould try to incor-
porate  both  us e r pre fe re nce s  as  w e ll as  
us e r functional abilitie s . 
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