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N. Neustadt-Noy, Com pensating tech nologie s for older people  w ith  visual re strictions. 

Ge rontech nology 2006; 5(4):19 5-207. Curre ntly h undre ds  of de vice s  are  available  to 

as s ist pe ople  w h o are  visually im paire d. Th is  article  discus s e s  som e  of th e  te ch nolo-

gie s  available  in th e  are as  of com m unication, daily living and m obility th at atte m pt to 

m e e t th e  ne e ds  of e lde rly pe rsons  w ith  visual re strictions. Th e  pote ntial to re duce  bar-

rie rs  and incre as e  acce s s  to s e lf-m anage d activitie s  is  discus s e d, w ith  e m ph as is  on 

th e  gap be tw e e n th e  availability of th e  te ch nologie s  and th e  ability of th e  aging popu-

lation to m ak e  us e  of th e m .

K e yw ords : low  vis ion, b lind, as s is tive  te ch nology, m ob ility, com m unication

Th e  num be r of individuals  e xpe rie ncing 

age -re late d e ye  dis e as e s  is  ste adily in-

cre as ing. Age -re late d m acular de ge ne ra-

tion (AMD ) is  th e  le ading caus e  of 

s e ve re , irre ve rs ible  vis ion los s  in th e  

W e ste rn world

1

. In addition to AMD , dia-

be te s , glaucom a, re tinitis  pigm e ntosa, 

and cataract are  cre ating visual re stric-

tions  in an incre as ing num be r of age d 

pe rsons. W h ile  re liable  statistics  are  diffi-

cult to obtain, e stim ate s  s ugge st th at in 

th e  UK, for e xam ple , m ore  th an 75% of 

th e  100,000 re s ide nts  re giste re d as  

blind are  ove r age  65

2

. 

In 19 9 1, th e  U.S. National H e alth  Inte r-

vie w  Surve y de fine s  visual im pairm e nt 

as  th e  inability to re ad ne w sprint. Accord-

ing to th is  m e asure , pre lim inary data in-

dicate s  th at approxim ate ly 13% of non-in-

stitutionaliz e d Am e ricans  age  65 and 

olde r h ave  som e  form  of visual im pair-

m e nt

3

. According to th e  late st Unite d 

State s  ce nsus  th e re  are  approxim ate ly 

five  m illion pe ople  in th e  U.S. ove r age  

65 w ith  s ubstantial vis ion los s. Th is  num -

be r is  e xpe cte d to double  during th e  

first de cade  of th is  ce ntury

4

. In th e  75+  

age  group in w e ste rn industrializ e d coun-

trie s , 25% h ave  be e n re porte d to h ave  

vis ion im pairm e nt

5

. 

Varying de finitions  of visual im pairm e nt 

affe ct th e  m agnitude  of incide nce  and 

pre vale nce . ‘Le gal blindne s s ’ is  a le ve l 

of visual im pairm e nt th at h as  be e n 

de fine d by law  to de te rm ine  e ligib ility 

for be ne fits. Th e  W orld H e alth  O rganiz a-

tion (W H O ) de finitions  of visual im pair-

m e nt (19 77) w e re  cre ate d to m e e t th e  

US population culturally

6

. Th e  W H O  ap-

plie s  anoth e r global distinction be tw e e n 

'low  vis ion' and 'blindne s s ': Low  vis ion: 

0.3 >  visual acuity >  0.05; Blindne s s : 

visual acuity e q ual to or le s s  th an 0.05, 

or s e e ing only 10% or le s s  of th e  visual 

fie ld. Th e  Europe an Blind Union (EBU) 

sugge ste d us ing th e  s ix clas s  cate goriz -

ation of th e  W H O  to de scribe  th e  vari-

ous  le ve ls  of visual im pairm e nts. It h as  

be e n agre e d by th e  above  m e ntione d or-

ganiz ations  th at unde r all de finitions , 

th e  large st group of visually im paire d 

pe rsons  are  th e  age d

7

.

For th e  re ade r w h o is  not fam iliar w ith  

th e  blindne s s  and low  vis ion de finitions , 

it s h ould be  note d th at for ye ars  a large  
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varie ty of de finitions  w e re  us e d around 

th e  world. Te n ye ars  ago, an inte rnation-

al group of m ulti-disciplinary e xpe rts  re -

de fine d and unifie d th e  m any blindne s s  

cate gorie s  in a scale  th at m ak e s  s e ns e  

to m any in th e  m e dical fie ld, but doe s  

not h e lp unde rstand th e  functional abil-

ity of th e  as s e s s e d individual. 

Th e  e ffe ct of th e  ons e t of visual im pair-

m e nt ove r th e  age  of 65 diffe rs  for e ach  

individual, and is  re late d to pe rsonal h is -

tory and life  e xpe rie nce s. As  for te ch nic-

al aids  com pe nsating for visual re stric-

tions , th e re  h ave  be e n m ajor advance -

m e nts  in industrial countrie s  in re ce nt 

ye ars  in applying acce s s ib ility law s

8,9

. 

Th e s e  law s  h ave  m andate d inclus ive  

de s igns  and th e  us e  of advance d te ch no-

logie s  th at s ignificantly affe ct th e  daily 

life  of th e  e lde rly, as  w e ll as  as s isting 

pe ople  w ith  various  h andicaps  in th e  ge n-

e ral population. 

Visual im pairm e nt m ay s e ve re ly im pe de  

inde pe nde nce  at all age s  in th e  m ost im -

portant life  dom ains : com m unication, 

m obility, daily living and le isure  tim e  

activitie s

10

. More  th an 50% of th os e  

de fine d as  le gally blind are  h andicappe d 

by at le ast one  additional disability as so-

ciate d w ith  age  re late d de te riorating 

h e alth  conditions

11

. Th e  m ain life  activ-

ity affe cte d by th e  los s  of vis ion, as  re -

porte d by th e  e lde rly, is  re ading, fol-

low e d by ge ne ral com m unication, orie nt-

ation and m obility, and daily living ch al-

le nge s

12

. Quite  a fe w  olde r pe ople  

e xpe rie nce  both  a visual and an audit-

ory los s. 

In som e  countrie s  in Europe  th e re  is  a 

grow ing aware ne s s  of th is  group as  a re s -

ult of surve ys  to e stablis h  th e  s iz e  and 

ch aracte ristics  of th e ir proble m s. Th re e  

of such  s urve ys  w e re  carrie d out in Th e  

Ne th e rlands , D e nm ark , and th e  UK. Th e  

s urve ys  us e d th e  sam e  functional de fini-

tion of de afblindne s s . Th e  re ports  diffe r 

in th e  way th e y pre s e nt th e ir findings  

and distinguis h  be tw e e n age  groups. 

Th e re  are  s e ve ral diffe re nce s  in th e  

m e th ods  us e d in th e  s urve ys  and it is  in-

te re sting to notice  th at de spite  th e s e  dif-

fe re nce s , th e  re s ults  th e y produce d 

w e re  in m any ways  ve ry s im ilar. 

H ow e ve r, none  of th e  studie s  and sur-

ve ys  claim  to h ave  found e xact and ac-

curate  num be rs. Th e re  is  still a lot of e s -

tim ation and 'gue s stim ation' involve d in 

th e  ce nsus. According to th e s e  studie s , 

in 19 9 1 th e  Royal National Institute  for 

th e  D e af in th e  UK e stim ate d th at th e re  

w e re  50,000 pe ople  w ith  som e  de gre e  

of both  visual and h e aring im pairm e nt 

(approxim ate ly 431/100,000 of total 

population above ). Th e y also discove re d 

th at pos s ibly as  m any as  45% of pe ople  

ove r age  75 w ith  visual im pairm e nts  

also h ave  difficultie s  w ith  h e aring. A 

D anis h  s urve y re ve ale d s im ilar findings , 

indicating a pre vale nce  of com bine d 

visual and h e aring im pairm e nt in th e  

e lde rly population of 346/100,000. In 

Th e  Ne th e rlands , th e  re s ults  of a surve y 

in 19 9 1 w e re  an e stim ate d 3,000-4,000 

de afblind pe ople  in a population of 15 

m illion (a pre vale nce  of 20/100,000-

27/100,000)

13

. 

Th e  m ajority of th e  e lde rly de fine d as  

le gally blind h ave  m ode rate  re s idual vis -

ion, w h ich  allow s  th e m  to m aintain th e ir 

life  style  inde pe nde ntly w h e n us ing as -

s istive  de vice s. Maxim iz ing inde pe nde nt 

functioning utiliz ing re m aining vis ion 

can be  ach ie ve d th rough  re h abilitation 

training program s. For th e  m ajority w h o 

los e  vis ion it is  too com ple x and frus -

trating to ide ntify and m aste r th e  gre at 

num be r of aids  th at m ay e nable  inde -

pe nde nce . More  so w ith  th e  aging visu-

ally im paire d individual w h o w is h e s  to 

m aste r inde pe nde ncy w h e n vis ion is  s ig-

nificantly re duce d. Many age ncie s  

providing re h abilitation s e rvice s  for 

pe ople  w ith  visual re strictions  offe r spe -

cializ e d s e rvice s  for aging consum e rs. 

Th e y focus  on th e  us e  of optical and 

non-optical de vice s  of various  te ch nolo-
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gical le ve ls. Spe cializ e d training m ay be  

for a s h ort pe riod for som e  te ch nologie s  

or m ay re q uire  long-te rm  supe rvis ion.

Environm e ntal adaptations  and te ch nolo-

gical advance s  m ay partially im prove  th e  

ability of th e  visually im paire d to cope  

w ith  m any daily ch alle nge s. Many of th e  

gre at varie ty of spe cially de s igne d 

de vice s  for visually im paire d pe ople  

h ave  th e  pote ntial of m ak ing a gre at dif-

fe re nce  in e ndow ing inde pe nde nce  in 

th e  daily life  of olde r individuals. In fact, 

for aging individuals  w h o are  visually im -

paire d and w h o are  fit, ph ys ically, m e n-

tally, socially, and e conom ically, th e  cur-

re nt available  te ch nological options  m ay 

re duce  th e  e ffe ct of disability. Th is  m ay 

not be  th e  cas e  for th e  m any oth e rs  w h o 

m ay h ave  additional disabilitie s  and/or 

financial difficultie s . Re h abilitation train-

ing s e rvice s  are  ofte n unavailable  to 

th e m .

Som e  of th e  te ch nologie s  de s igne d for 

pe ople  w h o are  visually im paire d are  re l-

ative ly e asy to h andle  and th os e  pe ople  

w h o are  60+  can gain unas s iste d com -

fort by us ing th e m . In contrast, m any of 

th e  advance d te ch nologie s  are  not 

frie ndly to th e  novice  us e r and re q uire  in-

te ns ive  training. As  te ch nology be com e s  

m ore  com ple x, pe ople  w h o are  aging 

and visually or m ultiply disable d m ay 

not be  s uitable  candidate s  for th e  us e  of 

ne w  products. In addition it is  im portant 

to note  th at m any of th e  de ve lopm e nts  

inte nde d to re spond to th e  ne e ds  of visu-

ally im paire d pe ople  w e re  not inte nde d 

to spe cifically m e e t th e  ne e ds  of th e  e ld-

e rly visually im paire d. Many ve ry inte re st-

ing de ve lopm e nts  h ave  not pas s e d 

th rough  th e  door of th e  lab to th e  com -

m e rcial m ark e t.

To th e  be st of m y k nowle dge , th e re  are  

no e valuation studie s  available  to date  

to as s e s s  th e  s uitability of te ch nologie s  

for aging pe ople  w ith  re gard to appropri-

ate ne s s  for th os e  w h o are  both  visually 

im paire d and h ard of h e aring, both  visu-

ally and cognitive ly im paire d, both  visu-

ally and ph ys ically im paire d, e tc.

Th e  m e ntioning of spe cific de vice s  by 

th e ir com m e rcial nam e s  in th is  article  is  

done  for illustration only and doe s  not 

sugge st any com m e rcial inte re st or re -

com m e ndation.

CO M M UNICATIO N

Low  Vis ion

Magnification

Early s igns  of visual difficultie s  are  

ofte n m anife ste d in e ve ryday re ading 

and w riting. It is  th e n th at th e  individual 

e xpe rie nce s  frustration for th e  first 

tim e , due  to th e  inability to pe rform  or-

dinary, h abitual activity. Los s  of s e lf-con-

fide nce  and social dis e ngage m e nt m ay 

re sult. 

A w ide  range  of solutions , from  non-

te ch  to h igh –te ch , can e nh ance  com m u-

nication s k ills , som e  of w h ich  are  e as ily 

available . Ne arly all e q uipm e nt th at com -

pe nsate s  for visual im pairm e nts  re -

q uire s  training in orde r to ach ie ve  s uc-

ce s sful us e . Ros e nbloom  sugge sts  th at 

provis ion of all low -vis ion de vice s  re -

q uire s  training of th e  patie nt in th e  cor-

re ct usage  of th e  aid

14

. Langm ann e t al 

found th at th e  failure  rate  of patie nts  

us ing low -vis ion syste m s  de cre as e d 

from  22% to 3% w ith  im prove d training. 

Eve n a s im ple  m agnifie r can be  difficult 

to us e  if it is  h e ld at th e  w rong work ing 

distance

15

.

Also, it s h ould be  note d th at s im ple  

activitie s  s uch  as  w riting and re ading 

m ay re q uire  s e parate  de vice s , as , for e x-

am ple , both  a w riting guide  and a Visu-

al Track ing Magnifie r (Visole tt) or oth e r 

h and-h e ld m agnifie rs  for re ading print 

and te le scope  for re ading distant s igns , 

as  w e ll as  a m e dium  te rm  m agnifie r to 

vie w  TV captions. In fact, one  could e nd 

up w ith  a num be r of de vice s  w h ich  pe r-

form  a range  of com m unication tas k s . 
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Be yond th e  e xtra costs  involve d in pur-

ch as ing th e s e  de vice s , e ach  m ay re q uire  

s e parate  training. 

Am ong th e  low -te ch  de vice s  available  

are  num e rous  m agnification alte rnat-

ive s , from  im prove d spe cializ e d low -vis -

ion le ns e s  to h igh -pow e r m agnifie rs  

(w ith  or w ith out a built-in ligh t source ), 

h and-h e ld, bas e  m ounte d and h e ad-

m ounte d m agnifie rs , te le scope s  for dis -

tance  vie w ing and dual capacity auto-

focus  de vice s. Som e  of th e s e  are  e as ie r 

to us e  th an oth e rs  and th e  range  of 

price s  is  ve ry w ide . 

For clos e  distance  activitie s  an as sort-

m e nt of e le ctronic m agnifie rs  is  avail-

able : stand-alone  clos e d-circuit te le vi-

s ions  (CCTV), carry-on m ini CCTV, built-

in glas s  CCTV; m ous e  CCTV, com pute r 

graph ic conve rte rs , and optical ch arac-

te r re cognition te ch nology (O CR), to m e n-

tion just a fe w . Th e  type  of CCTV 

ch os e n s h ould include  an e valuation 

w ith  re al world ite m s  s uch  as  ne w spa-

pe rs , te le ph one  book s , utility b ills, e tc. 

Filling an insulin syringe  or pe rform ing 

glucom e try s h ould be  de m onstrate d for 

th e  insulin de pe nde nt diabe tic. Pre fe r-

e nce s  for im age  s iz e , type  of contrast, 

color, and th e  ability to ope rate  th e  sys -

te m  s h ould be  de te rm ine d. Motion prob-

le m s  of im age s  on th e  scre e n m ay be  re -

duce d w ith  large r m onitors  th at allow  

th e  display of m ore  te xt

15

. In addition, 

im prove d illum ination syste m s  s uch  as  

ligh t e m itting diode s  (LED s) and oth e rs  

m ay be  built-in or s e parate  e le m e nts  

w ith  vis ion e nh ancing capabilitie s .

Illum ination

Num e rous  e nvironm e ntal solutions  are  

also available . It is  advisable  to m ak e  

prope r us e  of natural and artificial ligh t 

source s  to suit th e  pe rsonal ne e ds  of 

th e  individual to adjust and control th e  

ligh ting le ve l ove r th e  re ading m ate rial, 

and to cre ate  optim al contrast be tw e e n 

th e  m ate rial and th e  back ground sur-

face . In addition, facilitation of e rgonom -

ic com fort w h e n re ading, th rough  th e  

us e  of a re ading stand, a cle ar font, and 

non-re fle ctive  print m ate rial are  im port-

ant. All th e s e  ge ne ral cons ide rations  are  

pre lim inary to any low - or h igh -te ch  e f-

forts  to incre as e  re ading aptitude .

Spe ech  tech nology

Stand-alone  scanne r re ade rs , as  w e ll as  

O CR te ch nology w h ich  conve rts  print to 

voice  and re ads  print inform ation, are  

be com ing e as ie r and frie ndly to 

h andle

16

 and also m ore  popular and af-

fordable

17

. For book  re ading th e re  are  

s im ple  m ach ine s  s uch  as  th e  Ve ry Easy 

Re ading Application (VERA), or th e  Scan-

ning and Re ading Appliance  (SARA). 

Th e s e  are  s im ple  look ing boxe s  w ith  a 

fe w  tactile  e nh ance d ope ration buttons  

and k nobs. Th e  individual us ing th e m  

h as  to ins e rt th e  book  page  as  on a 

scanne r. Th e  de vice  th e n re ads  th e  in-

form ation aloud

18

. H ow e ve r, for alm ost 

h alf of th e  visually im paire d w h o are  

also h e aring im paire d th e  voice  te ch no-

logy m ay not be  of any h e lp w ith out a 

volum e  control.

Gene ral obse rvations

O f gre at conce rn is  th e  instability of 

visual im pairm e nt, w h ich  m ay re q uire  

m odifying or re placing de vice s  ofte n. 

Th is  could involve  adaptations  and re -

training, a proce s s  w h ich  is  difficult to 

accom plis h  at late r stage s  in life . Con-

tinuous  advice  by spe cialists  is  re q uire d 

in orde r to m ak e  th e  prope r ch oice  of 

de vice  to m e e t individual inte re sts , 

ne e ds , and capabilitie s . Training is  an 

e s s e ntial aspe ct w h e n cons ide ring as -

s istive  te ch nologie s . Th e  frustration of 

los ing th e  capabilitie s  of a re ce ntly 

m aste re d visual tool and going th rough  

th e  le arning proce s s  once  again is  an ag-

gravation. Not m any of th e  e lde rly w ith  

visual im pairm e nts  h ave  th e  e ne rgy to 

ove rcom e  th is , nor th e  financial re -

source s  re q uire d. H ow e ve r, w ith  gaine d 

e xpe rie nce , training be com e s  an e as ie r 
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proce s s  - s h orte r and le s s  anxie ty produ-

cing. If during training a fam ily m e m be r 

is  pre s e nt and be com e s  fam iliar w ith  th e  

spe cific e q uipm e nt, h e  or s h e  can be -

com e  an as s istant s h ould a ‘s e nior m o-

m e nt’ tak e  e ffe ct and ope rating th e  

e q uipm e nt be com e  a pre dicam e nt. 

It is  be lie ve d th at visually im paire d pe r-

sons  am ong th e  baby-boom e r ge ne ra-

tion w ill be  m ore  adaptable  to te ch nolo-

gical advance s , as  m any of th e m  h ave  

h ad long te rm  e xpe rie nce  w ith  h igh -te ch  

de vice s

19

. Th e ir ch oice  of te ch nology 

w ill pe rh aps  be  s im ple r th an th at of pre vi-

ous  ge ne rations  of th e  aging visually im -

paire d, as  th e  m ajority h ave  be e n re gu-

lar custom e rs  of advance d te ch nology 

for m any ye ars. H ow e ve r, w e  s h ould 

be ar in m ind th e  grow ing com ple xity of 

te ch nologie s  and th e  h e avy de pe nde nce  

on visual m onitor inte rface , w h ich  is  not 

acce s s ible  or h e lpful for th e  visually im -

paire d w ith out adjustm e nts.

Blind

D e vice s  w h ich  are  de s igne d for th e  

totally blind m ay suit only a sm all frac-

tion of th e  olde r visually im paire d s ince  

th e  m ajority doe s  not re ad Braille  and is  

not able  to le arn th is  language  at late r 

stage s  in life . In addition, finge r tips  are  

not as  re ce ptive  as  re q uire d to s e ns e  th e  

little  dots  or th e ir vibrating output on a 

com pute r Braille  display.

For day-to-day com m unication th e  e ld-

e rly w h o are  totally blind and h ave  h ad 

e xpe rie nce  in tactile  graph ics  s uch  as  

Braille  m ay m ak e  us e  of a slate  and 

stylus  as  a s im ple  tool or a m ore  soph ist-

icate d Braille  note  tak e r, w h ich  m ay also 

spe ak  th e  note s. For a fraction of th e  

totally blind e lde rly a num be r of e asy to 

ope rate  de vice s

18

 are  available , from  

h and-w riting (slate  and stylus) to e le c-

tronic com pute r display output, Braille , 

voice  output h and-h e ld e le ctronics  

(Palm s), voice  activate d and voice  output 

ce ll ph one s. Som e  of th e  m ore  advance d 

com m unication options  include  talk ing 

ATMs , tick e ting k ios k s  and talk ing 

bus e s . Am ong th e m  is  th e  Victor Re ad-

e r, s upporte d by D aisy D igital Te ch no-

logy w h ich  provide s  re corde d lite rature  

and inform ation for e nd us e rs  in com -

m on form at w ith  e xtre m e ly rapid re pro-

duction

20

. 

Spe e ch  te ch nology h as  le d to s ignificant 

im prove m e nts  in th e  q uality of talk ing 

m ach ine s , w h ich  can e nh ance  inte rpe r-

sonal com m unication, acce s s  to inform a-

tion, and control of th e  e nvironm e nt. Ad-

vance d ce ll-ph one  te ch nology provide s  

th e  opportunity for orie ntation and dis -

tant supe rvis ion. Inform ation can be  

provide d to pe ople  w h o are  h aving diffi-

culty re m e m be ring w h at is  ne e de d to 

com ple te  a tas k , be  it tak ing m e dicine  

or re ach ing a de stination. Th is  s upe rvi-

s ion m ay be  provide d from  a distance  

by a m e dical s e rvice , fam ily m e m be r, so-

cial age ncy or oth e r arrange m e nt suit-

able  to th e  individual s ituation. Th e  us e  

of built-in cam e ras  and us e r-frie ndly 

function k e ys  can bring th e  visually im -

paire d individual and h is  fam ily virtual 

socializ ing th rough  th e  us e  of m ultiple  

line s , as  w e ll as  cris is  inte rve ntion via 

ce ll ph one  instruction. H e alth  care  pro-

vide rs  m ay vie w  th e  pe rson via h is  own 

ce ll-ph one  cam e ra to aid in diagnos is  of 

a h e alth  condition.

Th e  m ost im portant ch ange  for m any 

blind individuals  in ge ne ral and th e  e ld-

e rly in particular h as  be e n th e  adve nt of 

th e  pe rsonal com pute r. Us ing te xt-

bas e d ope rating syste m s , a visually im -

paire d or blind pe rson can acce s s  com -

pute r inform ation by us ing th e  prope r 

software  for e nh ancing th e  font s iz e , 

color contrast, or us ing talk ing and dic-

tating software

21

. 

Braille  output de vice s  are  options  as  

com pute r com pone nts  or stand-alone  

Braille  transcribe rs , and are  m ostly us e d 

by e xpe rie nce d Braille  re ade rs. Th e y are  
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s im ple  to ope rate  and can re ad any print 

us ing a sm all m ous e  to conve rt th e  

scanne d print to Braille . Th e  m ajority of 

aging individuals  w h o are  los ing s igh t, 

and can no longe r re ad and w rite  re gu-

lar print, also h ave  s e nsorial difficulty in 

gaining Braille  re ading s k ills. Th e y m ay 

us e  Braille  as  a m ark ing m e th od in daily 

living, but re ly on tape s  for liste ning and 

re ading. 

O RIENTATIO N AND  M O BILITY

Indoor

Be fore  applying any type  of advance d m o-

bility te ch nology, indoor e nvironm e ntal 

adaptations  s uch  as  controlle d natural 

and artificial ligh t, re duce d glare  

source s , incre as e d color contrast, re -

arrange m e nt of furniture  to e as e  safe  in-

door m ove m e nt, and alte rations  to re -

duce  pos s ible  h om e  accide nt ris k s  are  re -

q uire d. Afte r applying th e s e  m e ans , th e  

us e  of indoor m obility de vice s  s uch  as  

th e  Alte rnative  Mobility D e vice  or Mini-

Guide  m ay be  e ffe ctive

22

. 

O utdoor

Th e  outdoor e nvironm e nt in w h ich  w e  

live  is  be com ing incre as ingly com ple x 

for th e  visually im paire d to h andle  inde -

pe nde ntly. Avoiding une xpe cte d 

obstacle s  and h az ards  on th e  s ide walk , 

m aintaining th e  line  of dire ction, safe ly 

cros s ing th e  road, tak ing a cros s -city 

bus  journe y, e tc., re q uire  a range  of 

s k ills  utiliz ing 3D  e nvironm e nt structure  

inform ation - continuously re cogniz ing 

points  of re fe re nce  and re lations h ips  in 

th e  e nvironm e nt. D istinguis h ing w h e n a 

de stination h as  be e n re ach e d, ide ntify-

ing a bus  line  at a m ultiple  bus  stop and 

finding a vacant s e at, m ay all s e e m  lik e  

trivial tas k s , but for som e one  w h o h as  be -

com e  s igh t-lim ite d th e s e  are  s k ills  w h ich  

h ave  to be  re -le arne d in th is  ne w  con-

te xt. D ue  to th e  com ple xity and fe ar of 

ph ys ical h arm , e ve n in m ost fam iliar e n-

vironm e nts , th e  m ajority of visually im -

paire d e lde rs  us e  h um an s igh te d guide s  

for m oving around in indoor and out-

door e nvironm e nts. Visual disability 

m ay in fact paralyz e  th e  orie ntation and 

inde pe nde nt m obility of e lde rly individu-

als , e spe cially if th e re  is  also h e aring de -

te rioration.

For th os e  w h o h ave  ph ys ical walk ing bal-

ance  proble m s  or are  m e ntally and cog-

nitive ly ch alle nge d in addition to visu-

ally im paire d, a s im ple  non-te ch nologic-

al tool such  as  an Alte rnative  Mobility 

D e vice , w h ich  is  a h om e  m ade  de vice  

m ade  of s im ple  tube s  and tailore d for 

th e  individual's  ne e d, re place s  a stand-

ard cane . It is  ide al for support, e nviron-

m e ntal inform ation, and providing pro-

te ction. Th e  Mini-guide  is  a tiny, h and-

h e ld e le ctronic trave l de vice  th at can e n-

h ance  th e  s e lf-confide nce  of an olde r 

pe rson in th e  re alm  of indoor m obility 

and incre as e  e as e  of outdoor m obility 

w h e n us e d in addition to th e  prim ary 

m obility aid - be  it a long cane  or a 

guide  dog. Th e  Mini-guide  us e s  ultra-

sound to de te ct obje cts , and give s  audit-

ory fe e dback  by vibrating or ch irping 

m ore  rapidly as  one  approach e s  an ob-

je ct. It is  ide al for us e  by visually im -

paire d, de af-blind pe rsons

23

. It can h e lp 

a blind pe rson avoid obstacle s  and ove r-

h angs , locate  landm ark s  and ite m s  s uch  

as  m ailboxe s  or tras h  cans , and find 

ope n path s  th rough  crowds  at range s  

from  0.5 to 8 m .

24

Stairs  pre s e nt com m on h az ards  in in-

door and outdoor e nvironm e nts. Visu-

ally im paire d olde r adults  are  at h igh  

ris k  of falling

25

. A ne w , h and-h e ld appar-

atus  th at de te cts  stairs  and curbs  by in-

corporating las e r and cam e ra te ch nolo-

gie s

26,27

 could m inim iz e  stair ris k s , e spe -

cially if us e d in conjunction w ith  a las e r 

cane  or Ultra-Cane , w h ich  incre as e s  th e  

am ount of inform ation available  to th e  

us e r about obstacle s  in th e  path  and at 

h e ad h e igh t. Th is  m e ans  th e  us e r can 

m ak e  de cis ions  q uick e r; th us  it give s  

m ore  confide nce  and allow s  walk ing 

faste r th an w ith  a traditional w h ite  cane . 
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For outdoor m obility, a num be r of 

de vice s  are  available  to im prove  naviga-

tion and com ple m e nt th e  us e  of a long 

cane  or guide  dog. Th e  Talk ing Sign is  

bas e d on pre -installe d inform ation in 

transm itte rs  locate d at strate gic points  

and re laying inform ation to h and-h e ld re -

ce ive rs. A Global Pos itioning Syste m  

(GPS) can re lay walk ing dire ctions  e ith e r 

th rough  voice  output or Braille  display. 

It suits  various  h ardware  syste m s  s uch  

as  th e  portable  Braille -Note  tak e r, Braille  

com pute rs , and m obile  ph one s. It h as  

gre at value  for th e  age d visually im -

paire d us e r as  it contains  a w ide  varie ty 

of m aps  cove ring m ost W e ste rn coun-

trie s . Maps  can be  bough t online  and 

downloade d, or de live re d on cards

28,29

. 

D e spite  th e  opportunitie s  available , it 

still ne e ds  to be  s e e n if aging individu-

als  w h o are  part of th e  ce ll-ph one  ge ne ra-

tion w ill be  able  to e fficie ntly activate  

th e  GPS. 

For th os e  w h o m ay re q uire  e nh ancing re -

m aining vis ion, full-fie ld te le scope s  or 

spe ctacle  m ounte d de vice s  (Vis ion En-

h ance m e nt Syste m ) e nable  autom ating 

th e  focus ing m e ch anism  so th at th e  us e r 

doe s  not h ave  to tw ist a dial in orde r to 

re focus  th e  te le scope  for vie w ing ob-

je cts  at diffe re nt distance s. H ow e ve r, 

w h e n us ing a te le scope  one  m ust be  sta-

tionary and not in m otion. If th e  de vice  

is  not auto-focus  and m ounte d in a 

fram e , individuals  w ith  poor m anual de x-

te rity or h and tre m or m ay face  diffi-

cultie s  in focus ing, e spe cially if th e  appar-

atus  is  sm all in s iz e .

Th e  m ini portable  CCTV can m agnify 

stre e t s igns , bus  num be rs  e tc. It is  e asy 

to carry as  it w e igh s  about 100 gram  to 

one  k ilo de pe nding on th e  m ode l, and is  

s im ple  to ope rate

30

. Many visually im -

paire d e lde rly are  re stricting th e m s e lve s  

from  nigh t trave l as  th is  is  th e  tim e  th e y 

can le ast utiliz e  th e ir re m aining vis ion. 

To as s ist th e m  in m oving unh inde re d in 

th e  dark , nigh t-vis ion spe ctacle s  h ave  

be e n de ve lope d

31

. Th e  lab e valuations  

h ave  give n satisfying re sults. As  is  th e  

cas e  w ith  m any valuable  prototype s , it 

re m ains  to be  s e e n if th e  e lde rly visually 

im paire d, w h o are  th e  targe t population 

for w h om  it was  de s igne d, w ill be ne fit 

by us ing it.

In urban life , stre e t cros s ing and bus  

ride s  are  com plicate d tas k s  for e ve ry-

one . Signage  and tactile  inform ation are  

available  to as s ist in spe cific dange rous  

s ituations. Am ong th e  advance d de ve lop-

m e nts  are  re m ote  control units  th at 

ide ntify cros swalk  locations  and conve rt 

ligh t to sound, th us  indicating 'walk -

don't walk ' cycle s. Sound de vice s  th at 

are  activate d by stre e t ligh ts  can as s ist 

th e  blind in cros s ing, but m ust cre ate  

m inim um  nois e  pollution. Mobile  

ph one s  e q uippe d w ith  a Blue tooth  inte r-

face  can inform  a pe de strian-controlle d 

cros s ing th at th e y w is h  to cros s  th e  

road and re q uire  m ore  th an th e  stand-

ard tim e  for so doing. An audible  m e s -

sage  on th e  h ands e t could te ll w h e n it 

was  safe  to cros s.

It is  anticipate d th at th ird ge ne ration 

m obile  te le com m unication syste m s , 

s uch  as  UMTS (Unive rsal Mobile  Te le com -

m unications  Syste m ), re pre s e nt an e volu-

tion in te rm s  of data capacity and in-

form ation provis ion, including th e  pos i-

tion of th e  us e r and oth e r s e rvice s. 

H ow e ve r, furth e r re s e arch  is  ne e de d to 

de te rm ine  h ow  to pre s e nt th e  inform a-

tion in th e  m ost appropriate  form  for 

visually im paire d and blind aging indi-

viduals

32

. An alte rnative  m ode  would be  

for bus e s  to be  e q uippe d w ith  a 

Blue tooth  transm itte r giving th e  de stina-

tion of th e  bus. Th e  blind pe de strian 

could s ignal back  (via th e  m obile  ph one  

h ands e t) th at th e y would lik e  to board 

th e  bus. Such  syste m s  ne e d to be  e valu-

ate d to de te rm ine  th e  optim um  inte r-

face  for th e  us e  of visually im paire d 

aging individuals.
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Th e  so-calle d ‘Talk ing Signs ’ te ch nology 

offe rs  orie ntation inform ation both  in-

doors  and outdoors , as  in building e n-

trance s , e le vators , h alls, e tc. It m ay 

provide  outdoor inform ation on bus e s  ar-

riving at m ultiple -bus  stations  as  w e ll as  

oth e r orie ntation inform ation. It is  e ffe ct-

ive  in s e le cte d strate gic locations  w h e re  

th e  transm itte r's  te ch nology is  installe d 

and th e  us e r is  provide d w ith  a re ce ive r 

to inte rpre t th e  inform ation

33

. Th e  voice  

output is  inte lligible  and can be  adjus -

te d to th e  le ve l ne e de d by th e  us e r. For 

pe ople  w ith  both  vis ion and h e aring re -

strictions , h ow e ve r, autom atic spe e ch  

m ay be  a disadvantage  be caus e  of th e ir 

h e aring los s. 

ACTIVITIES O F D AILY LIVING

Th e  e xpe cte d incre as e  in th e  num be r of 

pe ople  ove r 60 w ith  visual im pairm e nt 

h as  im plications  for th e  appropriate  us e  

of as s istive  te ch nologie s , particularly 

s ince  life  e xpe ctancy is  longe r and s ince  

ove r h alf of visually im paire d pe rsons  

live  alone

34

, h aving to cope  w ith  cook -

ing, h ous e work , tak ing m e dication, pe r-

sonal care  and social activitie s . Visually 

im paire d pe ople  h ave  a te nde ncy to dis -

e ngage  socially a de cade  be fore  th e  ge n-

e ral population, due  to difficultie s  in pe r-

form ing daily living ch ore s

35

. 

About 10% of th e  total population e xpe ri-

e nce s  ge ne ral color de ficie ncie s

36

. Addi-

tionally th e re  are  num e rous  oth e r s igh t 

re ducing conditions  th at inte rfe re  w ith  

color distinction. Th is  h as  a ne gative  e f-

fe ct in distinguis h ing th e  colors  and 

cle anline s s  of garm e nts  and adds  to th e  

de pe nde ncy on s igh te d pe ople . Color 

re ading de vice s  are  available  to h e lp dis -

tinguis h  be tw e e n 1,700 diffe re nt colors. 

Th e  de vice  scans  an ite m  and th e  color 

is  im m e diate ly announce d in a cle ar, nat-

ural voice  w ith  volum e  control option. 

Th is  de vice  can h e lp an adult to re gain in-

de pe nde nce  in m ak ing pe rsonal and in-

tim ate  ch oice s  in s im ple  daily living activ-

itie s . A ne w e r conce pt is  th e  innovative  

Java com pute r code  th at can translate  

im age s  into sound, via a rudim e ntary 

software  program  capable  of conve rting 

pixe ls  of various  colors  into piano note s  

of various  tone s. Th e  cons e q ue nce  of 

th is  im age -to-sound te ch nology is  th at it 

e nable s  blind pe ople  to re ad ge ograph y 

and w e ath e r m aps

37,38

. Th e  vO ICe  audit-

ory ‘Magic Le ns ’ te ch nology and oth e r 

te ch nologie s  s uch  as  Mobil Spe ak  Plus  

are  ce llular ph one  bas e d and can te ll th e  

us e r th e  color of a solid com pound or a 

solution

39

. 

As s istive  te ch nology h as  also im prove d 

pe rsonal h e alth  care  control by us ing 

voice  output for a varie ty of activitie s , as  

in th e  ‘Talk ing Pill Bottle ’ te ch nology, 

w h ich  provide s  voice  inform ation. An e x-

am ple  is  th e  audio pre scription labe l, on 

w h ich  th e  us e r can re cord inform ation, 

or, w ith  te xt-to-spe e ch  te ch nology, th e  

ph arm acist can type  th e  labe l inform a-

tion th at w ill be  re ad to th e  custom e r 

w h e n touch e d. It was  de ve lope d to pre -

ve nt accide ntal ove rdos e s  or m isus e  by 

custom e rs  w h o are  visually im paire d or 

h ave  trouble  in re ading

40

. O th e r pe rson-

al m e dical de vice s  s uch  as  th e  talk ing 

glucos e  m e te r are  available  to as s ist 

visually im paire d pe ople

41

. It re m ains  to 

be  s e e n h ow  th e  s e nior visually im -

paire d w h o are  also h ard of h e aring and 

m ay e xpe rie nce  s h ort m e m ory laps e s  or 

m e m ory los s  can re ly on th e s e  voice  de -

ve lopm e nts  for pe rsonal inde pe nde nt 

us e . Th e  m e dical industry m ust e ngage  

in in-de pth  studie s  to cate goriz e  th e  

groups  of consum e rs  for w h om  th e s e  

ne wly de ve lope d de vice s  can provide  

prope r solutions  and as sure  e fficie nt in-

de pe nde nt us e . 

Th e  Bank -Note  Te lle r is  a talk ing de vice  

th at as s ists  in ide ntifying th e  value  of 

pape r m one y, th us  allow ing s e lf-re gula-

tion of one 's  bank  note s. Th is  m e ch an-

ism , h ow e ve r, is  about to be com e  obsol-

e te  as  Sm art Cards  are  tak ing ove r and 

w ill provide  blind pe ople  w ith  e asy con-
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trol ove r th e ir financial re source s  and 

th e  ability to m ak e  paym e nts  and pur-

ch as e s  w ith out inte rve ntion or as s ist-

ance . Th e  Sm art Card m ay also be  us e d 

for te le com m unication, transportation, 

bank ing, and at ATMs. Also, Sm art 

Cards , w h ich  are  com ing into e ve ryday 

us e  on a sm all scale  in som e  coun-

trie s

42

, m ay carry inform ation th at te lls 

an ATM to allow  th e  us e r m ore  tim e . 

Many visually im paire d e lde rly pe ople  

w ith  cognitive  difficulty do not lik e  to be  

rus h e d or to th ink  th at th e y are  lik e ly to 

be  'tim e d out' by a m ach ine . It also al-

low s  is s ue  of a pre -s e t am ount of 

m one y, large r ch aracte rs  on th e  scre e n, 

and audio output of non-confide ntial in-

form ation. 

Th e  Talk ing Scanne r is  a de vice  th at as -

s ists  in re ading product pack aging, th us  

pe rm itting blind pe ople  to conduct th e ir 

s upe rm ark e t s h opping inde pe nde ntly, 

providing th e y h ave  good orie ntation 

and m obility s k ills.

D ISCUSSIO N

Visual im pairm e nt disable s  routine  activit-

ie s  of th e  e lde rly w h os e  life  custom s  and 

practice  m ay also be  h inde re d by addi-

tional age  re late d difficultie s . Inclus ive , 

no-barrie r de s igns , in addition to a large  

array of te ch nologie s  applie d at h om e  

for pe rsonal us e  and in public e nviron-

m e nts , m ay m ak e  a gre at diffe re nce . 

Th e s e  range  from  s im ple  m odification of 

color contrast, ligh t adjustm e nt at th e  

pe rsonal le ve l, audible  output to com -

pe nsate  for failing vis ion, to th e  m ost 

com ple x te ch nologie s  to re spond to indi-

vidualiz e d activitie s .

Th e  s ignificant incre as e  in th e  olde r visu-

ally im paire d population inspire s  inte grat-

ive  e fforts  and re source fulne s s  of e ngin-

e e rs  of various  discipline s  to produce  im -

prove d de vice s  spe cifically de s igne d for 

th is  group. W ith  th e  curre ntly available  

num e rous  te ch nological options , visual 

im pairm e nt m igh t be com e  a le s s  h andi-

capping condition, provide d th e  e lde rly 

are  w e ll-off m e ntally and e conom ically 

and are  stim ulate d to m aintain th e ir in-

de pe nde nt style  of life . Th e  s ituation 

m ay be  diffe re nt for th os e  w ith  financial 

difficultie s  w h o cannot acq uire  e xpe ns -

ive  te ch nologie s , or th os e  w ith  m e ntal 

de ficie ncy w h o are  unable  to h andle  

com ple x te ch nologie s . For th e s e  groups  

ne w e r te ch nologie s  m ay cre ate  furth e r 

frustration as  th e ir inability to us e  as s ist-

ive  te ch nologie s  be com e s  an additional 

com pone nt to th e ir disability.

Blindne s s  fascinate s  re s e arch e rs  w ith in 

num e rous  discipline s  th at are  s upporte d 

by ge ne rous  re s e arch  grants. Th is  pro-

m ote s  th e  de ve lopm e nt of m any innovat-

ive  de vice s  spe cially de s igne d for th e  

e lde rly population. H ow e ve r, due  to re -

s e arch  laboratorie s ' financial constraints  

and lack  of start-up financial support for 

th e ir product be yond th e  prototype , 

m any of th e s e  de ve lopm e nts  are  arre s -

te d in th e  de ve lopm e nt stage . Two e x-

am ple s  are  th e  Mobic Syste m , w h ich  was  

de s igne d to support th e  visually im -

paire d e lde rly and provide  inform ation 

on-s ite  and th e  Robotic Sh opping Cart, 

w h ich  was  de s igne d to as s ist blind pe r-

sons  in navigating th e  aisle s  of a gro-

ce ry store . Both  w e re  de ve lope d by re -

s e arch  te am s  at unive rs ity laboratorie s . 

RoboCart us e s  s e nsors  place d in a spe -

cific e nvironm e nt, s uch  as  a groce ry 

store , to navigate . It give s  audio 

prom pts  to th e  us e r, w h o us e s  a k e ypad 

s im ilar to a te le ph one  to te ll th e  robot 

w h e re  to go

43

. It re m ains  to be  s e e n if 

th e  m ark e t of e lde rly visually im paire d 

w ill adopt th e s e  two innovative  de vice s.

It h as  be e n sugge ste d th at voice -activ-

ate d te le vis ion displays  w ill be com e  a 

prim ary inte ractive  ce nte r in h om e  com -

m unication for th e  e lde rly w h o do not 

us e  com pute rs

44

 for pe rsonal s e rvice s  

s uch  as  library re ading book s , de script-

ive  narration of visual pe rform ance s , 

and ge ne ral inform ation. Volum e  con-
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trol and e arph one s  to outfit th e  h ard of 

h e aring s h ould th us  be  an inte gral com -

pone nt of th e s e  syste m s.

Mobile  ph one s  m ay soon include  spe e ch -

to-te xt and te xt-to-spe e ch  ch oice s , 

traffic ligh t re m ote  control activator, 

color analyz e r, inte ractive  cale ndar, 

h e alth  m onitoring and m e dication tak -

ing re m inde rs , door k e ys  and ATM bank -

ing, all by voice  option. In addition, th e y 

m ay be com e  a m e ans  of data colle ction 

and a sate llite  global pos itioning naviga-

tion syste m  activate d by touch  and 

voice . Las e r, infrare d, sonar, ligh t e m it-

ting diode s , and inte llige nce  te ch nolo-

gie s  com ple m e nte d by installation of a 

ne twork  of ligh th ous e  be am s  w h ich  

acoustically class ify obje cts  in ce rtain e n-

vironm e nts , w ill provide  h az ard warning 

and visual substitution. Som e  of th e s e  

te ch nologie s  m ay be  inte grate d into th e  

m obile  ph one , th us  cre ating a pe rsonal 

point of re fe re nce  th at w ill s ignificantly 

im prove  m obility and daily life  pe rform -

ance  for th e  visually im paire d e lde rly. 

Th e  com ple xity of th e s e  ne w e r de ve lop-

m e nts  m ay be  unsuitable  to support 

pe ople  w ith  re stricte d vis ion. More  e valu-

ation re s e arch  is  ne e de d, h ow e ve r, to de -

te rm ine  th e ir e ffe ct and adde d value  to 

inde pe nde nt living.

Th e  as s istive  te ch nological de vice s  avail-

able  today m ay be  an as s e t to th e  h igh ly 

capable  aging population w h os e  re s id-

ual vis ion can be  be tte r utiliz e d to m ain-

tain or re gain inde pe nde nt functioning. 

Th e s e  de vice s  s h ould be  us e r-frie ndly, in-

e xpe ns ive , and e as ily m odifiable  to indi-

vidual ne e ds , including th e  ne e ds  of 

th os e  w h o are  cognitive ly and m ultiple -

ph ys ically ch alle nge d. As s istance  in s e -

le cting th e  prope r pe rsonal de vice s  for 

th e  individual's  ne e ds  s h ould be  an inte g-

ral e le m e nt in th e  th e rape utic approach , 

and s h ould include  pe rsonal tutoring in 

th e  us e  of th e  de vice s.

Em bracing all th e s e  ch aracte ristics  m ay 

s ignificantly im prove  th e  usability of th e  

various  de vice s  and pre ve nt th e m  from  

be ing ne gle cte d and/or h idde n away. In 

addition, tak ing th is  approach  w ill m ain-

tain th e  q uality of life  and allow  th e  visu-

ally im paire d e lde rly to stay w ith in th e  

com m unity and pos s ibly re duce  th e  

ne e d to m ove  into supe rvis e d s h e lte re d 

e nvironm e nts. Give n th at vis ion los s  is  a 

m e dical condition w h ich  re q uire s  a num -

be r of as s istive  te ch nological de vice s  to 

pe rform  inde pe nde nt daily routine s , th e  

s upporting te ch nological s e rvice s  

s h ould be  vie w e d as  a re m e dy accom -

m odate d by h e alth  care  syste m s  in th e  

m e dical and social re h abilitation pro-

ce s s e s . 

For th e  totally blind individual, im plant-

ing ch ips  on th e  re tina, bypas s ing th e  

optic ne rve , or im planting bionic e ye s  

w h ich  provide  visual inform ation dir-

e ctly to th e  brain, m ay still sound lik e  

scie nce  fiction, alth ough  s e ve ral groups  

of scie ntists  h ave  alre ady de ve lope d s ilic-

on m icroch ips  th at can cre ate  artificial 

vis ion

45

. It m ay tak e  le s s  th an a ge ne ra-

tion to adapt re s e arch  prototype s  to re al-

ity

46

. 

Until vis ion can be  m e dically or artifi-

cially re store d, th e  te ch nologie s  avail-

able  to as s ist th e  e lde rly w ith  visual 

im pairm e nts  or re strictions  s h ould also 

suit low  cost budge ts , w h ich  are  th e  

norm  for s e niors  re lying on lim ite d so-

cial s e curity incom e , w h ich  is  typically 

us e d to cove r e xtra h e alth  care  costs

47

. 

Te ch nology s h ould be  practical, afford-

able , intuitive  to ope rate  and s im ple  to 

m aintain. It s h ould be  provide d to th e  in-

dividual on a long-te rm  loan syste m  

unde r m e dical care  and insurance  

plans

48

. In som e  of th e  w e alth y coun-

trie s  th is  approach  is  alre ady practice d. 

Ne ve rth e le s s , to th is  date , de spite  th e  

pote ntial to support pe rsonal inde pe nd-

e nt living, advance d te ch nology is  out of 

re ach  of th e  m ajority of th e  aging visu-

ally im paire d population in both  w e alth y 
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and poor countrie s . In various  re gions  of 

th e  world s e rvice s  and te ch nology for 

olde r pe ople  w ith  re stricte d vis ion m ay 

diffe r to re spond th e ir style  of life  and 

practical ne e ds. 

D e spite  th e  w is h  of inte rnational organiz -

ations  and policy planne rs  to apply 

e q ual distribution of te ch nology support-

ing th e  aging w ith  re stricte d vis ion, th e  

industrializ ing or poor countrie s  are  un-

fortunate ly a ge ne ration be h ind in attain-

ing us e  of advance d as s istive  te ch nolo-

gie s  de ve lope d to im prove  daily living, 

orie ntation and m obility or com m unica-

tion. Social ch ange s , infrastructure  am e n-

itie s , inclus ive  e nvironm e nt and th e  im -

pact of im prove d te ch nology could and 

s h ould h ave  vast pos itive  affe cts  on th e  

inde pe nde nt living of th e  aging visually 

im paire d. It is  e xpe cte d th at w ith  gre at-

e r inte rve ntion of gove rnm e nts  th e  gap 

in th e  us e  of te ch nology be tw e e n 

w e alth y and poor countrie s  w ill be  re -

duce d.
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