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Jam e s L. Foz ard, Im pacts of tech nology on h e alth  and self-e ste em . Ge rontech no-

logy, 2005; 4(2):63-76. Ge ronte ch nology is  conce rne d w ith  th e  im pact of four 

clas s e s  of te ch nology im pact on five  broad clas s e s  of h um an activity: h e alth  and 

s e lf-e ste e m ; h ous ing and daily living; m obility and transport; com m unication and 

gove rnance ; and work  and le isure . Th e  pre s e nt re vie w  de scribe s  h ow  th e  four 

clas s e s  of te ch nology im pact— pre ve ntion and e ngage m e nt, com pe nsation and as -

s istance , care  s upport and organiz ation, and e nh ance m e nt and satisfac-

tion— re late  to h e alth  and s e lf-e ste e m . An e cological m ode l of th e  ch ange s  th at 

occur ove r tim e  in th e  inte raction be tw e e n a pe ople  and th e ir e nvironm e nts  is  

pre s e nte d. Th e  tim e  dim e ns ion of th e  m ode l is  s h own to im prove  s e ve ral oth e r 

e cological accounts  of th e  re lations h ip be tw e e n th e  e nvironm e nt and th e  h e alth  

and w e ll-be ing of pe ople .

K e yw ords : te ch nology, aging, s e lf e s te e m , ge ronte ch nology th e ory, e cological 

m ode ls  of h e alth  and h um an functioning

GERO NTECH NO LO GY AND  ENVIRO NM ENTAL 
SUSTAINABILITY

Ge ronte ch nology is  conce rne d w ith  th e  
us e  of te ch nology for th e  be ne fit of 
age d and aging pe rsons. Th e  th e ore tical 
unde rpinning of ge ronte ch nology is  a 
transactional account of th e  dynam ics  
of pe rson/e nvironm e nt re lations h ips  
th at occur w ith  ch ange s  ove r tim e  in th e  
built, social and natural e nvironm e nts  
and h ow  th os e  ch ange s  affe ct th e  pat-
te rns  of aging be tw e e n and w ith in th e  
ge ne rations  of pe ople  w h o cre ate  and 
us e  th e  e nvironm e nt. 

Ge ronte ch nology s h are s  bas ic conce pts  
of oth e r e cological accounts  of pe rson-
e nvironm e nt re lations h ips , particularly 
as  re late d to h e alth  and h e alth  prom o-
tion. Frank is h 1 ide ntifie s  s e ve ral q ualit-
ie s  of a h e alth ful e nvironm e nt th at 
affe ct h um an aging including: s ustainab-
ility; e ne rgy us e ; re ne wable  re source  con-
sum ption; viability - air and wate r 

q uality, contam inants; and livability - 
h ous ing de ns ity and transportation. H e  
points  out th at th e re  is  little  re s e arch  on 
h ow  an aging population affe cts  e nviron-
m e ntal re source s  or h ow  ph ys ical e nvir-
onm e nts  s e rve  as  a conte xt for value s  
and de finitions  of w e ll-be ing of olde r 
adults. Th e  ge ronte ch nology vie w  on 
th e s e  topics  is : “In th e  planning and 
m anaging proce s s  of urban e nviron-
m e nts , a num be r of sustainabilitie s  are  
involve d-e conom ic sustainability, social 
sustainability, s ustainable  h e alth  and 
sustainable  de ve lopm e nt. Ge ronte ch no-
logy e spe cially addre s s e s  th e  last th re e  
m e ntione d”.2 

Th e  m ain purpos e s  of th e  pre s e nt pape r 
are : to re vie w  h ow  th e  im pact of te ch no-
logy re late s  to th e  am bitions  and activit-
ie s  of aging and age d pe rsons  w ith  
spe cial atte ntion to th e  m ultiple  role s  of 
te ch nology in h e alth  and s e lf-e ste e m ; to 
de scribe  th e  transactional m ode l th at 
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provide s  th e  th e ore tical foundations  of 
ge ronte ch nology w ith  spe cial atte ntion 
to its  application to h e alth  and function-
ing; and to s h ow  h ow  th is  m ode l re late s  
to s e ve ral oth e r e cological m ode ls  th at 
postulate  h ow  th e  e nvironm e nt is  a de -
te rm inant of h e alth  and w e ll-be ing 
acros s  th e  life  span. 

IM PACTS O F TECH NO LO GY O N H UM AN 
ACTIVITIES

Ge ronte ch nology conce rns  th e  dire ct im -
pacts  of four clas s e s  of te ch nology on 
five  broad are as  or dom ains  of h um an 
activity. Th e  activitie s  and im pacts  are  
conce ptualiz e d as  a two-dim e ns ional 
m atrix as  de scribe d by van Bronsw ijk , 
Boum a and Foz ard2,p.171 Th e  five  are as  
of activity are  de fine d be low. 

H e alth  and s e lf-e s te e m  - te ch nology 
supporting ph ys ical, cognitive  and e m o-
tional functioning as  w e ll as  th e  tre at-
m e nt and pre ve ntion of dis e as e . 
‘Se lf-e ste e m ’ re fe rs  to th e  us e  of te ch no-
logy to h e lp m aintain individual inde -
pe nde nce  and dignity by re ducing th e  
dire ct de pe nde nce  of an individual on 
oth e r pe rsons. 
H ous ing and daily living - te ch nology 
th at supports  inde pe nde nce , conve ni-
e nce  and safe ty of e ve ryday activitie s . 
M ob ility and trans port - te ch nology sup-
porting pe rsonal m obility and th e  us e  of 
autom obile s  and public transportation. 
Com m unication and gove rnance  - com -
m unication te ch nology th at m aintains  
and e xpands  social contacts  as  w e ll as  
e nh ance s  th e  gove rnance  or re m ote  m on-
itoring of th e  h e alth  and functional 
status  of olde r pe rsons. 
W ork  and le is ure  - te ch nology th at 
h e lps  olde r pe rsons  to continue  work  
and to e nh ance  opportunitie s  for e duca-
tional, re cre ational and artistic activit-
ie s . 
Alth ough  th e  pre s e nt article  focus e s  on 
th e  applications  of te ch nology to th e  
h e alth  and s e lf-e ste e m  of olde r pe rsons , 
it w ill be com e  obvious  th at th e  oth e r do-

m ains  of application are  also indire ctly 
re late d to h e alth  and s e lf-e ste e m .

IM PACTS O F TECH NO LO GY O N H EALTH  
AND  SELF-ESTEEM

Th e  im pacts  of ge ronte ch nology for 
e ach  of th e  five  are as  of application - in-
cluding h e alth  and s e lf e ste e m  - are  clas -
s ifie d into four broad groupings  w h ich  
toge th e r constitute  th e  practical goals  
of ge ronte ch nology. Each  of th e  four is  
de fine d be low  along w ith  e xam ple s  of 
th e ir im pact on h e alth  and s e lf-e ste e m .

Pre ve ntion and e ngage m e nt - te ch no-
logy to de lay or pre ve nt age -as sociate d 
ph ys iological and be h avioral ch ange s  
th at re strict h um an functioning. It con-
ce rns  accide nts  in and around th e  h om e  
and e nvironm e ntal factors  contributing 
to alle rgie s , de pre s s ion and oth e r m odi-
fiable  conditions. W ith  re spe ct to h e alth , 
“More  so th an in som e  oth e r dom ains , 
th e  te ch nological e nvironm e nt rank s  
h igh e r th an te ch nological products  in 
th e m s e lve s. Th is  approach  as k s  for 
rath e r im m e diate  inve stm e nts  for long-
te rm  socie tal re sults.” 2,p.171 Pre ve ntion 
th us  re pre s e nts  a public h e alth  us e  of 
te ch nology th at is  m ost re le vant to life  
style  factors  th at affe ct ph ys ical 
stre ngth , m obility and cognitive  and pe r-
ce ptual functioning. Most applications  
of te ch nology for pre ve ntion would be  
clas s ifie d as  prim ary pre ve ntion in th e  
public h e alth  lite rature .

Foz ard3,4 h as  provide d s e ve ral analys e s  
of th e  us e  of te ch nology on pre ve ntion 
of w h ich  one  e xam ple  is  s um m ariz e d 
h e re --th e  us e  of te ch nology to pre ve nt 
proble m s  of poor gait, stum ble s  and 
falls. W alk ing re q uire s  m uscular 
stre ngth , k nown to de cline  w ith  aging, 
but stre ngth  is  also m odifiable  by train-
ing into ve ry old age . O ngoing re s e arch  
th e re fore  m ay le ad to a long-te rm  inte r-
ve ntion program  de s igne d to m aintain a 
ph ys iological re s e rve  of stre ngth  re -
q uire d for walk ing. Unlik e  cardiovascu-
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lar training, th e re  are  fe w  stre ngth  train-
ing guide line s  th at re late  th e  re s ults  of 
training dire ctly to stre ngth  re q uire -
m e nts  for walk ing. Studie s  by Rantane n 
and Ave la5 and Kwon and colle ague s 6 
h ave  e stablis h e d re lations h ips  be tw e e n 
gait spe e d and le g stre ngth  th at w ith  
som e  additional re fine m e nts  could be  
us e d to s e t goals  for stre ngth  training, 
for instance , th e  range  of ph ys iological 
le g stre ngth  re s e rve  re q uire d for various  
gait spe e ds  Furth e r re s e arch  is  re q uire d 
to e stablis h  age -inde pe nde nt stre ngth  re -
q uire m e nts  for stre ngth  training pro-
gram s. 

Muscle  w e ak ne s s  is  not th e  only factor 
pre cipitating stum ble s  and falls. A 
re ce nt study of gait analys e s  us ing 
m otion s e nsors  and dynam ic analys e s  of 
stride  and foot-walk ing surface  contact 
indicate s  th at m any olde r pe rsons  us e d 
gre ate r fle xion of h ip joints  to com -
pe nsate  for re lative ly w e ak  ank le  
stre ngth , m ak ing th e m  re lative ly m ore  
s usce ptible  to stum ble s  and falls. Th e  au-
th ors  de scribe  a s im ple  way to obtain 
th is  im portant inform ation th at can be  
us e d in clinical s e ttings 7.

Falls are  infre q ue nt and re lative ly unpre -
dictable  in m ost e ve ryday s ituations. In 
an e ffort to m e asure  walk ing in th e  
s e conds  im m e diate ly pre ce ding a fall, 
Tam ura, Yos h im ura, Nagaya and Ch i-
h ara8 and Yos h im ura, Nak ajim a and 
Tam ura9  de ve lope d a ligh tw e igh t, unob-
trus ive , w e arable  th re e -dim e ns ional 
axial acce le rom e te r th at re cords  fall dir-
e ction, im pact acce le ration and fall 
tim e . Th e  acce le rom e te r is  link e d to a 
data logge r and m icrocom pute r. W h ile  
th e  de ve lopm e nt is  still in e arly stage s , 
th e  de vice  s ucce s sfully ide ntifie d 19  out 
of 22 falls am ongst a group of olde r pe r-
sons  w ith  Park inson’s  dis e as e . 

Th e  fore going e xam ple s  indicate  th e  
w ide  range  of curre nt and pote ntial us e s  
of te ch nology in w h at would ge ne rally 

be  cons ide re d prim ary pre ve ntion in th e  
jargon of public h e alth . Th e  e xam ple s  
also illustrate  th e  w ide  range  of tim e  in-
te rvals  th at m ay occur be tw e e n th e  as -
ce rtainm e nt of ris k  and th e  e ve nt.

Com pe ns ation and as s is tance  - te ch no-
logy th at com pe nsate s  for age -as soci-
ate d los s e s  in stre ngth  and 
pe rce ptual-m otor functioning4,10. Applic-
ations  range  from  s im ple , ‘one  s iz e  fits  
all’ m obility aids  or large  print-h igh  con-
trast book s  to robotic and program -
m able  e q uipm e nt and products  th at 
adapt to th e  ne e ds  of individual us e rs. 
Th is  is  th e  m ost fre q ue nt us e  in all do-
m ains  of application, but e spe cially so 
in h e alth . “In th e  s h ort run, th e s e  im -
pacts  m ay le ad to s iz e able  re ductions  in 
socie tal costs  of care ”.2,p. 171 Most applic-
ations  of te ch nology for com pe nsation 
would be  clas s ifie d as  s e condary pre ve n-
tion in th e  public h e alth  lite rature . Com -
pe nsatory de vice s  re late d to gait, 
stum ble s  and falls-rolling walk e rs , grab 
bars , h ip prote ctors , m otoriz e d and 
m anual w h e e lch airs  and re late d de vice s --
are  continually be ing im prove d.11 An in-
cre as ing am ount of soph isticate d ap-
plie d re s e arch  is  ide ntifying th e  
im portance  of vis ion and s e ns e  of bal-
ance  for th e  com pe nsation of age  as soci-
ate d proble m s  in gait, falls and 
stum ble s.12 

Advance s  in re h abilitation te ch nology 
provide  m any products  and e nviron-
m e nts  th at are  pote ntially us e ful for 
olde r pe rsons  w ith  functional lim ita-
tions , but th e  e xte nt and spe cificity of 
th e  contribution to th e  lim itations  by 
age  is  difficult to de te rm ine . Goals  for 
de s ign and th e rape utic outcom e s  re -
q uire  a distinction be tw e e n a spe cific re -
cogniz e d disability th at lim its  function 
and lim itation due  to aging. Pe rsons  
w ith  functional lim itations  re late d to spe -
cific disabilitie s  are  as  a group q uite  de -
m anding of com pe nsatory products  and 
e nvironm e nts. In contrast, olde r pe r-
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sons  as  a group ofte n de ny age  as soci-
ate d functional lim itations  and as  a 
re sult m ay not want to us e  de vice s  th at 
could be  us e ful to th e m . Th e  re stric-
tions  on cove rage  by h e alth  insurance  
and th e  spe cializ e d m ark e ting of re h abil-
itative  e q uipm e nt ofte n incre as e  re s ist-
ance  to us ing com pe nsatory e q uipm e nt 
by olde r pe ople . 

Care  s upport and organiz ation - us e  of 
te ch nology for s e lf-care  by e lde rly pe r-
sons  w ith  ph ys ical lim itations  or by care -
give rs  - ofte n e lde rly th e m s e lve s  - of 
e lde rly pe rsons  w ith  disabilitie s . Te ch no-
logical support of care -giving activitie s  in-
clude  de vice s  th at lift and m ove  
ph ys ically disable d pe rsons , m ach ine s  
th at adm iniste r and m onitor th e  us e  of 
m e dications , and e q uipm e nt th at 
provide s  inform ation about ph ys iologic-
al functioning. Such  products  are  us e d in-
cre as ingly by nonprofe s s ionals , for 
instance , fam ily care give rs. Th e  e rgonom -
ics  of such  e q uipm e nt be com e s  incre as -
ingly im portant as  th e  range  of us e rs  
incre as e s . Aid to care give rs  usually falls 
unde r th e  public h e alth  rubrics  of te r-
tiary or s e condary pre ve ntion. Mann and 
colle ague s 13 h ave  de m onstrate d th e  
cost e ffe ctive ne s s  of m ultiple  te ch nolo-
gical de vice s  in prolonging th e  life  and 
im proving th e  q uality of life  of ve ry im -
paire d e lde rly patie nts  w ith  s h ort life  e x-
pe ctancie s . In com parison to a control 
group, th e  availability of th e  te ch nolo-
gie s  was  s h own to re duce  th e  am ount of 
nurs ing and institutional care  re q uire d 
by th e  patie nts  w h o w e re  provide d th e  
te ch nological de vice s.

Enh ance m e nt and s atis faction - th e  in-
novative  us e s  of te ch nology; for e x-
am ple , virtual re ality, inte ractive  
com m unication de vice s  and s e lf adapt-
ing e q uipm e nt th at e xpands  th e  range  
and de pth  of h um an activitie s  w ith  re -
spe ct to com fort, vitality and productiv-
ity. It is  m ost re le vant to applications  of 
work , s e lf-fulfillm e nt - artistic activitie s , 

e ducation - and com m unication, all of 
w h ich  are  re late d to s e lf-e ste e m . “In th e  
cas e  of com m unication and gove rnance , 
cons ide r journals , radio, te le vis ion, Inte r-
ne t, th e  ce llular ph one , or autom atic 
translating de vice s  as  w e ll as  form s  of 
citiz e ns h ip m ak ing a m ore  inte ns ive  us e  
of th e  e xpe rie nce  of olde r pe rsons  to e n-
h ance  socie tal coh e s ion.” 2, p.171 Th is  
are a provide s  th e  m ost opportunitie s  for 
ne w  re s e arch  and de ve lopm e nt in te ch -
nology. Be caus e  e nh ance m e nt e m ph as -
iz e s  th e  role s  of te ch nology for 
e xpanding h um an activitie s , it tran-
sce nds  and e ncom pas s e s  th e  oth e r 
th re e  clas s ifications  of te ch nology 
im pact - th os e  re late d to th e  public 
h e alth  goals  of prim ary, s e condary and 
te rtiary pre ve ntion. For pe rsons  re q uir-
ing us e  of a w h e e l ch air, rais ing th e  s e at 
h e igh t so th at th e  pe rson could face  
standing pe rsons  at th e  e ye  le ve l of th e  
latte r rath e r th an be ing force d to con-
tinuously gaz e  up to th e ir face  would in-
cre as e  th e  s e lf-e ste e m  of th e  
w h e e lch air-bound pe rson. Pre paring and 
h osting a m e al for gue sts  would be  an-
oth e r activity th at e nh ance s  th e  s e lf-
e ste e m  of e lde rly pe rsons  w ith  lim ita-
tions  in ph ys ical functioning.

TH EO RETICAL FO UND ATIO NS O F GERO N -

TECH NO LO GY

Ge ronte ch nology addre s s e s  th e  dynam -
ics  of th e  ch ange s  th at occur ove r tim e  
in th e  e nvironm e nt and th e  aging 
pe ople  w h o cre ate  and us e  th e  e nviron-
m e nt. Th e  proje cte d ch ange s  in th e  re lat-
ive  distribution of age s  acros s  th e  
life span in th e  21st ce ntury are  w e ll 
k nown. Sim ultane ously, th e  rapid 
ch ange s  in te ch nology e xpe rie nce d ove r 
th e  past ce ntury w ill continue , probably 
at a faste r rate , particularly in are as  of 
h um an activity w h e re  te ch nology fulfills 
functions  form e rly provide d by 
pe ople .14 Th is  inte rplay be tw e e n indi-
vidual aging and s e cular ch ange s  in th e  
e nvironm e nt is  illustrate d in Figure  1 
and m ay be  us e d in two ways : first as  a 



T e ch n o lo g y ,  h e a lth  a n d  s e lf- e s te e m

67 

O
c

t
o

b
e

r
 

2
0

0
5

,
 

V
o

l
 

4
,

 
N

o
 

2
w

w
w

.
g

e
r

o
n

t
e

c
h

j
o

u
r

n
a

l
.

n
e

t

tool for analys is  of th e  ch anging dynam -
ics  of pe rson/e nvironm e nt inte ractions  
ove r tim e ; and s e cond as  a m e ans  to 
com pare  th e  ge ronte ch nology m ode l to 
oth e r e cological m ode ls  of h e alth  as  dis -
cus s e d late r in th is  article .

Figure  1 is  bas e d on a core  conce pt of e r-
gonom ics  and e ngine e ring according to 
w h ich  pe ople  and th e ir e nvironm e nt are  
cons ide re d as  a syste m . Th e  e nviron-
m e nt h as  th re e  com pone nts  - natural, 
built, and social - all of w h ich  affe ct th e  
pe rson-e nvironm e nt syste m . For pre s e nt 
purpos e s , th e  pe rson is  s h own as  
h aving th re e  com pone nts  - a s e nsory/pe r-
ce ptual com pone nt th at re ce ive s  inform a-
tion from  th e  e nvironm e nt, an inte rnal 
structure s  com pone nt th at proce s s e s  
th e  incom ing inform ation, and an e ffe ct-

or com pone nt th at re sponds  to th e  e nvir-
onm e ntal inform ation via voice , 
m ove m e nt of lim bs , e tc. Th e  inte raction 
be tw e e n pe rson and de vice  or e nviron-
m e nt is  de fine d as  th e  inte rface  or us e r 
inte rface . It is  re pre s e nte d in Figure  1 as  
th e  juncture  of th e  uppe r (pe rson) and 
low e r (e nvironm e nt) h alve s  of th e  dia-
gram .  

Th e  arrow s  le ading to th e  inte rface  from  
th e  e nvironm e nt s h ow  th at all com pon-
e nts  of th e  e nvironm e nt contribute  to 
th e  syste m . Th e  arrow s  on th e  pe rson 
s ide  s h ow  th e  flow  of inform ation from  
s e nsory-pe rce ptual to e ffe ctors  to inte r-
face . Syste m  pe rform ance  or syste m  
output is  re pre s e nte d by th e  re ctangle  
on th e  righ t of th e  ce ntral pe rson/e nvir-
onm e nt diagram . Exam ple s  of output 

Figure  1. Pe rson-e nvironm ent inte rface  and its ch ange s over tim e . Inform ation from  

th e  e nvironm ent is  rece ived by th e  pe rson via receptors, e .g., visual, auditory, and re -

sponded to via effectors, e .g., voice , m ovem ent of lim bs. Th e  e nvironm ental inform a-

tion com e s from  th e  built or m anm ade  e nvironm ent, th e  natural or ph ysical 

environm ent, and th e  social environm ent. Th e  re sult of th e  pe rson-e nvironm ent inte r-

action is  displayed as a system  output m easure , as s h ow n on th e  righ t side  of th e  

figure . O ver tim e  th e  quality of th e  pe rson-e nvironm ent inte rface  w ill ch ange , partly 

because  of age  related ch ange s in th e  ph ysiological and be h avioral ch aracte ristics of 

th e  pe rson and partly because  of secular ch ange s in all com ponents of th e  e nviron-

m ent. Antecedent conditions affecting th e  pe rson-e nvironm ent inte raction are  s h ow n 

at th e  bottom  of th e  figure . Th e  aging of a pe rson born in one  gene ration diffe rs from  

th at of a pe rson born in a diffe rent gene ration. Adapted from  Figure  1 in Foz ard

18
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m e asure s  include  production e rrors , pro-
duction rate , e tc. Syste m  outcom e s  for 
h e alth  and s e lf-e ste e m  m igh t include  
num be r of days  w ith out alle rgic re ac-
tions , spe e d of walk ing, fre q ue ncy of suc-
ce s sful te le ph one  calls m ade  or re ce ive d 
w ith out as s istance  by anoth e r pe rson, 
e tc. 

Syste m  output can be  h e ld constant or 
varie d by ch ange s  in th e  ch aracte ristics  
of th e  e nvironm e nt or m ach ine , th e  way 
inform ation is  pre s e nte d to or re ce ive d 
from  th e  pe rson or a com bination of 
both . Accordingly, th e  de s ign goal for op-
tim al syste m  functioning is  ach ie ve d by 
prope r as s ignm e nt of function to pe rson 
or m ach ine , adapting th e  de vice s  us e d to 
pre s e nt inform ation or us e d to control or 
m anipulate  th e  m ach ine , and s e le ction 
and/or training of pe rsons  us ing th e  m a-
ch ine . For e xam ple , a give n le ve l of 
spe e d and q uality of gait (syste m  output) 
m igh t be  ach ie ve d by stre ngth  training to 
counte ract age  as sociate d los s  of 
stre ngth  (pre ve ntion) or by us e  of a m obil-
ity aid, e .g., walk e r or cane  (com pe nsa-
tion) or both  w h e n ch ange s  in th e  
e nvironm e nt or aging of th e  pe rson are  
tak e n into cons ide ration. 

Th e  e ffe cts  of ch ange s  in tim e  on th e  dy-
nam ics  of th e  pe rson-e nvironm e nt 
syste m  are  re pre s e nte d by th e  two 
arrow s  in Figure  1 th at portray th e  
ch ange s  in a pe rson th at m ay occur w ith  
aging and th os e  th at occur w ith  s e cular 
ch ange s  in th e  e nvironm e nt. Aging can 
re fe r e ith e r to diffe re nt age  ge ne rations  
or coh orts  or to aging of pe rsons  in a 
spe cific age  coh ort ove r tim e . Th e  im -
portant ch ange s  include  de cline s  in pe r-
ce ptual m otor functioning and inte rnal 
state s  including dis e as e . Th e  im portant 
s e cular ch ange s  in th e  e nvironm e nt are  
not lim ite d to spe cific us e r inte rface s  in 
th e  built e nvironm e nt; th e y include  
ch ange s  in th e  social e nvironm e nt th at 
provide  th e  conte xt for th e  us e r inte r-
face s  as  w e ll as  th e  ch ange s  in th e  natur-
al e nvironm e nt th at affe ct sustainability. 
Both  obs e rvational studie s  and laborat-
ory re s e arch  de m onstrate  th at e xpe ri-
e nce  w ith  one  us e r inte rface  can h ave  
ne gative  or pos itive  e ffe cts  on th e  w ill-
ingne s s  of a pe rson to us e  of anoth e r re -
late d or s im ilar one , for instance , 
variations  in th e  displays  and controls  
of diffe re nt autom obile s  or com pute r 
software  syste m s. Prior difficulty w ith  a 
te ch nology bas e d product m ay re sult in 

Figure  2. Planning aid for tech nology-base d inte rventions for h e alth  and self-e ste em . 

 Ch oosing a specific tech nology-base d inte rvention re quire s conside ration of th e  type  

of im pact de sire d, th e  intende d target of th e  inte rvention and th e  type  and site  of th e  

inte rvention. Th e  proce ss of ch oosing site  - pe rson, e nvironm ent, rem ote  - is  

borrow ed from  th e  form ulation of D is h m an, et al.

27
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avoidance  or re je ction of a s im ilar 
product re gardle s s  of th e  e rgonom ic 
q ualitie s  of th e  latte r.15,16,17 

By its e lf, Figure  1 is  a poor guide  to spe -
cific applications. In orde r to facilitate  
th e  ch oice (s ) of inte rve ntions , it is  ne ce s -
sary to m ak e  a s e rie s  of de cis ions  s uch  
as  th os e  s h own in Figure  2. A s im plifie d 
ve rs ion of Figure  1 is  s h own on th e  
righ t s ide  of th e  figure . O n th e  le ft s ide  
are  th re e  boxe s  in th e  form  of a flow  dia-
gram  le ading to th e  s im plifie d ve rs ion 
of Figure  1. Each  box sugge sts  th e  
ch oice s  th at ne e d to be  m ade . Th e  first 
de cis ion is  th e  ch oice  of im pact - pre ve n-
tion, com pe nsation, e tc., as  s h own in 
s h orte ne d form . Th e  s e cond is  th e  
targe t of th e  inte rve ntion, for instance , 
th e  aspe ct of h e alth  and s e lf-e ste e m  
th at is  th e  focus  of th e  inte rve ntion, for 
instance , ph ys ical, m e ntal, e m otional 
h e alth . Th ird is  th e  ch oice  of inte rve n-
tion - th e  pe rson, th e  built e nviron-
m e nt/te ch nical de vice , or a com bination 
of both .

GERO NTECH NO LO GY CO M PARED  TO  O TH ER  
ECO LO GICAL APPRO ACH ES TO  H EALTH  AND  
AGING

Th e  ge ronte ch nology m ode l pre s e nte d 
in Figure  1 is  not th e  first transactional 
m ode l to be  de ve lope d in re s e arch  on 
aging. O ne  of th e  e arlie st and m ost influ-
e ntial was  cre ate d by th e  late  Pow e ll 
Lawton.19  Lawton re late d h is  conce pts  
of pe rson-e nvironm e nt fit to th os e  of ge -
ronte ch nology in h is  ope ning addre s s  at 
th e  Se cond Inte rnational Confe re nce  on 
Ge ronte ch nology.20 A late r transactional 
approach  to aging inspire d in part by 
Lawton but bas e d on h um an factors  
th e ory was  publis h e d by Foz ard and 
Popk in21 and subs e q ue ntly e m be l-
lis h e d.10,22 Th e  ge ronte ch nology m ode l 
de scribe d above  im prove s  on e arlie r 
s uch  e fforts  in ge rontology by including 
th re e  fe ature s  - th e  te m poral dynam ics  
of th e  pe rson/e nvironm e nt inte raction, 
th e  clas s ification of te ch nology bas e d im -

pacts , and th e  broad inte rdisciplinary ap-
proach .  

Social Ecology M ode l
Ge ronte ch nology focus e s  on th e  m an-
m ade  e nvironm e nt but also cons ide rs  
th e  social and natural ph ys ical e nviron-
m e nt. Mars h all23 and h is  colle ague s  in 
Canada tak e  anoth e r approach  to link -
ing a pe rson to th e  ph ys ical e nviron-
m e nt. As  s h own in th e  top pane l of 
Figure  3, h is  m ode l link s  th e  individual 
in an e ve r-broade r e nvironm e ntal ne t-
work  th at range s  from  inte rpe rsonal 
le ve l to public policy. Th e  ph ys ical and 
natural com pone nts  of e nvironm e ntal in-
flue nce s  on be h avior are  m e diate d 
th rough  th e  social com pone nt of th e  e n-
vironm e nt. 

In contrast, th e  ge ronte ch nology m ode l 
include s  te ch nology as  part of inte rpe r-
sonal re lations  as  s h own in th e  bottom  
pane l of Figure  3. Th e  tim e  dim e ns ion 
of Figure  3 adds  to th e  com pre h e ns ive -
ne s s  of Mars h all’s  social e cology m ode l. 
O n th e  oth e r h and th e  social e cology 
m ode l adds  im portant social dim e n-
s ions  of th e  e nvironm e nt to th e  ge ron-
te ch nology account.

Surge on Ge ne ral’s  H e alth y Pe ople  
M ode l
Each  te n ye ars  th e  Surge on Ge ne ral of 
th e  Unite d State s  publis h e s  a num be r of 
public h e alth  goals  to be  ach ie ve d ove r 
a te n ye ar pe riod. Th e  goals  - targe te d 
toward ch ildre n, adole sce nts , adults  and 
e lde rly adults  - call for age -spe cific re -
ductions  in m ortality, th e  pre vale nce  of 
various  dis e as e s , lim itations  in acce s s  to 
m e dical care , accide nts , and for 
ch ange s  in life style , th at re duce  tobacco 
and alcoh ol us e , and incre as e  e xe rcis e . 
O n succe s s ive  de cade s , th e  Surge on 
Ge ne ral re ports  on progre s s  for th e  
goals  e stablis h e d e arlie r and de ve lops  
ne w  one s  as  appropriate . Th e  discus -
s ion of th e  planne d inte rve ntions  in th e  
Surge on Ge ne ral’s  re port e m ploys  an 
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Figure  3. Social ecological m odel and its ge rontech nology adaptation. Top Th e  over-

lapping rectangle s s h ow  th at a pe rson’s be h avior and h e alth  is  affected by various 

social inte ractions ranging from  narrow  inte rpe rsonal relationsh ips th rough  eve r-

broade r social entitie s , e .g., com m unity and social policy. In th is  m odel, th e  e ffects of 

th e  ph ysical environm ent are  m e diated th rough  social inte ractions. Th is  figure  w as 

re draw n from  one  use d by Marsh all.

23

 Bottom  Th e  social dete rm inants of be h avior 

and h e alth  are  s h ow n in th e  box at th e  bottom  of th e  low e r panel. According to th e  

social ecology m odel, th e ir contribution to th e  pe rson-e nvironm ent inte rface  is  

th rough  th e  social com ponent of th e  e nvironm ent - no direct arrow s from  th e  built or 

natural com ponents of th e  e nvironm ent are  s h ow n - rath e r th e  im pact of th e  ph ysical 

environm ent is  m e diated th rough  th e  social environm ent. W h ile  th e  social ecological 

m odel doe s not specifically discuss th e  tem poral aspects of th e  social factors, th e ir 

role  in dete rm ining be h avior and h e alth  is  subject to ch ange  over tim e . Figure  3 is  ad-

apted from  Foz ard

22, Fig.2
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Figure  4. D etail from  th e  U. S. Surgeon Gene ral’s ecological m odel relating policy 

and public h e alth  inte rventions to h e alth  outcom e s and th e  ge rontech nology adapta-

tion of th is  m odel. Top A pe rson’s h e alth  status is  influenced by th e  ph ysical and 

social environm ent.  Th e  inte raction is  se parated into be h avioral and biological com -

ponents, partly reflecting th e  role  of m edical inte rvention in h e alth  status. Public 

h e alth  policie s and h e alth  inte rventions as w ell as assurance s of acce ss to m edical 

care  are  se e n as th e  m eans to alter h e alth  status. Indice s of h e alth  status, e .g., 

num be r of te enage  sm ok e rs, for each  of th e  m any public h e alth  goals to be  reach e d 

by 2010 are  de scribe d in H e alth y People  2010. Th e  figure  w as adapted from  th e  one  

pre se nted by Marsh all.

23

 Bottom  Th e  inte raction betw e en people  and th e ir e nviron-

m ents s h ow n in th e  H e alth y People  2010 m odel is s im ilar to th at of th e  ge rontech no-

logy m odel. O ver tim e , th e  policie s and inte rventions as w ell as acce ss to h e alth  care  

are  s h ow n as specific e nvironm ental dete rm ine rs of th e  pe rson-e nvironm ent inte r-

face . Th e  im pact of th e  H e alth y People  inte rventions as w ell as all th e  oth e r com pon-

ents w ill be  reflected in ch ange s in th e  various h e alth  status indice s (arrow  from  

inte rface  to ‘h e alth  status indice s’), e .g., num be r of pe rsons in diffe rent age  groups 

w h o are  h ype rtensive  or overw e igh t. Figure  4 is  adapted from  Foz ard

22, Fig.3
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e cological m ode l of h e alth  as  de scribe d 
in H e alth y Pe ople  2010.24 In th is  m ode l, 
de s ire d h e alth  goals  and obje ctive s  are  
re late d to m ultiple  de te rm inants  of 
h e alth  as  de picte d in th e  top pane l of 
Figure  3, adapte d from  H e alth y Pe ople  
2010. Th e  e nvironm e nt is  divide d into 
social and ph ys ical com pone nts  conne c-
te d to th e  individual by b iological and be -
h avioral path ways. H e alth  re late d 
policie s  and inte rve ntions  including 
th os e  th at im prove  acce s s  to q uality 
h e alth  care  are  s e e n as  m odifie rs  of th e  
pe rson/e nvironm e nt inte raction th at af-
fe cts  m e asure d h e alth  status  (bottom  of 
figure ). H e alth  status  is  ope rationally 
de fine d by s e ve ral indice s  re late d to 
public h e alth  as  w e ll as  m orbidity and 
m ortality. Ch ange s  in s uch  indice s  m e as -
ure  th e  progre s s  toward th e  attainm e nt 
of th e  goals  and obje ctive s  s e t for th e  
de cade . In th is  m ode l, th e  inte rve ntions  
and acce s s  to h e alth  care  corre spond 
clos e ly to th e  pre ve ntion, com pe nsa-
tion, and aid to care give r us e s  of ge ron-
te ch nology.

Th e  bottom  pane l of Figure  4 s h ow s  th e  
re lations h ip be tw e e n th e  H e alth y Pe ople  
2010 and ge ronte ch nology m ode ls. Th e  
public h e alth  policie s  and inte rve ntions  
as  w e ll as  acce s s  to m e dical care  are  por-
traye d as  e nvironm e ntal de te rm ine rs  of 
pe rson-e nvironm e nt inte ractions  as  
s h own at th e  bottom  of th e  low e r pane l 
of Figure  4. Th e  h e alth  status  outcom e  
inde x (pane l on righ t) displays  th e  m e as -
ure  of th e  pe rson-e nvironm e nt inte rface . 
Th e  tim e  dim e ns ion of th e  ge ronte ch no-
logy sch e m e  capture s  ch ange s  in th e  
h e alth  inde x re sulting from  th e  public 
h e alth  inte rve ntions. Th e  ge ronte ch no-
logy ve rs ion vividly illustrate s  th at m any 
factors  - in addition to public h e alth  
policy - influe nce  th e  h ope d for ch ange  
in th e  h e alth  indice s .  

H e alth y Aging M ode l 
Mars h all’s 23 m ode l of h e alth y aging 
re late s  individual w e ll-be ing at any age  

to a h ost of de m ograph ic and pe rsonal 
h istory factors  th at contribute  to h e alth  
and social inte gration, th at along w ith  
w e alth , are  cons ide re d th e  ne ce s sary 
proxim al conditions  for w e ll-be ing. Th is  
m ode l, re drawn sligh tly from  Mars h all,23 
is  s h own in th e  top pane l of Figure  5. Al-
th ough  th e  te rm , ‘e nvironm e nt’, is  not 
s h own in th e  figure , th e  im pact of th e  
ph ys ical and social e nvironm e nt on all 
th e  factors  contributing to w e ll-be ing is  
e as ily disce rne d. Mars h all’s  m ode l is  of 
particular inte re st to th e  pre s e nt discus -
s ion be caus e  it propos e s  an organiz e d 
h ie rarch y of h istorical factors  in a 
pe rson’s  life  th at contribute  to w e ll-
be ing.

Th e  re lations h ip be tw e e n Mars h all’s  
m ode l and th e  ge ronte ch nology m ode l 
is  s h own on th e  bottom  pane l of Figure  
5. Mars h all’s  ante ce de nt factors  are  
liste d as  h istorical factors  at th e  bottom  
of th e  low e r figure . Th e  m ost proxim al 
influe nce s , h e alth , w e alth  and social in-
te gration are  clos e st to th e  pre s e nt in 
tim e , w h ile  th e  de m ograph ic factors  are  
m ore  in th e  past. Th e  m e asure , ‘w e ll-
be ing’, is  portraye d as  an outcom e  to 
th e  righ t as  a m e asure  of th e  pe rson-e n-
vironm e nt inte rface . Mars h all’s  m ode l 
sugge sts  s e ve ral e nvironm e ntal inte rve n-
tions  acros s  th e  life  span th at contribute  
to w e ll-be ing in old age . Th e  are as  of ap-
plication nam e d in ge ronte ch nology - 
com m unication, h ous ing, work , h e alth  - 
are  re late d to Mars h all’s  factors  of 
social inte gration, fam ily and h ous e -
h old, labor force  h istory, h e alth , re spe ct-
ive ly. Transportation and m obility cut 
acros s  all of Mars h all’s  factors.

Aging w ith  a dis ab ility
Re ce ntly, e cological m ode ls  of h e alth  ori-
e nte d toward pe rsons  aging w ith  a dis -
ability h ave  be e n de scribe d.25,26 Th e  
h um an com pone nt of th e  pe rson-e nvir-
onm e nt syste m  include s  pe rsonality and 
life style , as  w e ll as  m e dical proble m s  
s e condary to th e  disability. Environm e nt-
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Figure  5. Marsh all’s h e alth  prom otion m odel relating w ell-be ing at any age  to dete rm -

inants varying in proxim ity and im portance  and th e  ge rontech nology adaptation.

23

 

Top Th e  m ost proxim al influence s are  current h e alth , w ealth  and social integration. 

Le ss proxim al influence s (not nece ssarily le ss im portant) include  w ork  and fam ily h is -

tory and various eth nic and social class factors. Alth ough  th e  factors contributing to 

w ell be ing are  not specifically related to e nvironm ental factors, th e y could be . Th e  

top of Figure  5 is  sligh tly re draw n from  th at pre se nted by Marsh all.

23

 Bottom  In th e  

ge rontech nology m odel Marsh all’s 

(23)

 dete rm ine rs of w ell be ing are  se e n as h istorical 

factors h aving th e ir initial influence s at various past tim e s in th e  life  of a pe rson. Th e  

dynam ics of th e  influence s of w ell-be ing can ch ange  as a pe rson age s and th e  e nviron-

m ent in w h ich  th e  pe rson ch ange s as w ell. Figure  5 is  adapted from  Foz ard

22, Fig.4
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al factors  include  social support, cultur-
al back ground of th e  pe rson as  w e ll as  
fe ature s  of th e  built e nvironm e nt th at 
support or ch alle nge  th e  pe rson w ith  a 
disability. Me asure s  of q uality of life  are  
include d in th e  outcom e  m e asure s .

Te ch nology and e ve ryday h e alth
D is h m an, Matth e w s , and D unbar27 de -
scribe  a m ode l th at w ith  th e  e xce ption 
of th e  te m poral dim e ns ion, is  ve ry s im il-
ar to th e  ge ronte ch nology conce pt 
pre s e nte d in Figure  1. Th e y include  two 
of th e  four im pacts  of te ch nology us e d 
in th e  pre s e nt m ode l, prim ary, s e cond-
ary and te rtiary pre ve ntion; and, in 
place  of th e  broad ge ronte ch nology 
rubric of h e alth  and s e lf e ste e m , four be -
h aviors  to be  addre s s e d by te ch nology - 
h e alth  status , ph ys ical functioning, 
social inte raction, and cognitive  function-
ing. Th e ir th ird dim e ns ion, calle d “s ite  
of ope ration,” include s  th e  pe rson, th e  
e nvironm e nt and re m ote . ‘Re m ote ’ 
re fe rs  to m onitoring of th e  pe rson and 
th e ir e nvironm e nt via vide o cam e ra 
link s , e tc. Th e ir ‘s ite  of ope ration ide a’ 
was  incorporate d into Figure  2.

Succe s s ful Aging, Balte s  and Balte s , 
W H O  Enab ling Environm e nts
O th e r conce pts  of h e alth  re late d to 
aging th at e xte nd be yond abs e nce  of dis -
e as e  s h are  som e  of th e  conce ptual e le -
m e nts  of ge ronte ch nology. Th e  Row e  
and Kah n28 de finition of succe s sful 
aging include s  ‘m aintaining h igh  cognit-
ive  and ph ys ical function’ and ‘e ngage -
m e nt w ith  life ’ as  w e ll as  ‘avoiding 
dis e as e ’ as  th e  e s s e ntial com pone nts. 
Balte s  and Balte s 29  us e  th e  conce pts  of 
com pe nsation and adaptation or accom -
m odation in th e ir e loq ue nt analys is  of 
ch anging re spons e s  to e nvironm e ntal 
ch alle nge s  in th e  face  of age  re late d 
los s e s  of functional ability. Th e  W orld 
H e alth  O rganiz ation de finition of h e alth  
prom otion include d th e  notion of th e  ‘e n-
abling e nvironm e nt’ w h ich  in th e  ge ron-
te ch nology m ode l include s  pre ve ntion, 

com pe nsation and e nh ance m e nt.30 Th e  
W H O  de finition include s : “…th e  proce s s  
of e nabling pe ople  to incre as e  control 
ove r and to im prove  th e ir h e alth … an in-
dividual or group m ust be  able  to ide nti-
fy and to re aliz e  aspirations , to satisfy 
ne e ds , and to ch ange  or cope  w ith  th e  
e nvironm e nt. H e alth  is , th e re fore , s e e n 
as  a re source  for e ve ryday life , not th e  
obje ctive  of living.” 

CO NCLUSIO NS

Te ch nology h as  a role  in pre ve nting or 
de laying age  as sociate d de cline s  in 
h e alth  and functioning (prim ary pre ve n-
tion), com pe nsating for such  de cline s  
w h e re  pos s ible  (s e condary pre ve ntion) 
and as s isting pe rsons  e xpe rie ncing de -
cline s  for w h ich  com pe nsation is  not 
pos s ible  (te rtiary pre ve ntion). More ove r, 
te ch nology is  us e d to e nh ance  q uality of 
life  and inde pe nde nce  at all th re e  le ve ls  
of inte rve ntion nam e d. 

An e cological m ode l was  de ve lope d to 
de scribe  th e  ch ange s  in pe rson-e nviron-
m e nt inte ractions  th at occur ove r tim e  
as  pe ople  age  and as  th e  e nvironm e nt in 
w h ich  th e y live  unde rgoe s  s e cular 
ch ange s. To incre as e  th e  us e fulne s s  of 
th e  m ode l for planning te ch nological in-
te rve ntions , som e  additions  to th e  bas ic 
m ode l w e re  adde d th at as s ist in th e  pro-
ce s s  of ch oos ing th e  type , targe t and 
s ite  of th e  inte rve ntion.

Th e  ge ronte ch nological m ode l de ve lope d 
was  com pare d to s e ve ral oth e r e cological 
m ode ls  of h e alth  and w e ll-be ing. It was  
s h own th at th e  te m poral dim e ns ion of 
th e  ge ronte ch nology m ode l could be  a 
us e ful addition to th e  oth e r m ode ls  dis -
cus s e d. At th e  sam e  tim e  som e  parts  of 
th e  ge ronte ch nology approach  can be  
stre ngth e ne d in various  ways  by th e  
oth e rs  discus s e d. Ge ronte ch nology h as  a 
strong role  in de ve loping and im proving 
th e  ‘e nabling e nvironm e nts  for aging’ e n-
vis ione d by th e  Se cre tary Ge ne ral of th e  
Unite d Nations.31,p.76 
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