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R.D . Ellis, Ergonom ics, h um an factors e ngine e ring, and Ge rontech nology: From  'ac-

com m odation' to robust de sign, Ge rontech nology 2005; 4(2):61-62. H um an factors  e n-

gine e ring, also k nown as  e rgonom ics , is  a broad fie ld focus e d on th e  fit be tw e e n 

pe ople , tools , tas k s , and e nvironm e nts. Traditional approach e s  to solving e rgonom ics  

proble m s  h ave  focus e d on 'norm al' populations.  Th e re  are  s e ve ral re asons , including 

dive rs ity of th e  olde r age  group, w h y th is  approach  is  flaw e d w h e n de aling w ith  olde r 

adults.  Robust e ngine e ring te ch niq ue s  from  th e  broade r fie ld of e ngine e ring h old 

prom is e  for com ing up w ith  de s ign solutions  th at w ill be ne fit olde r and younge r 

pe ople  alik e .

K e yw ords : h um an factors , e rgonom ics , rob us t de s ign

A m ajor contributor to th e  ge ronte ch no-
logy re s e arch  and de ve lopm e nt m ove -
m e nt com e s  from  th e  fie ld of 
e rgonom ics  and h um an factors  e ngine e r-
ing (E/H FE).  E/H FE is  a fairly young fie ld 
of inq uiry, w ith  its  roots  as  a discipline  
firm ly plante d in th e  m iddle  of th e  last 
ce ntury, alth ough  its  e arlie st ante -
ce de nts  can be  trace d into th e  18th  ce n-
tury.  E/H FE is  a broad inte rdisciplinary 
fie ld th at ove rlaps  w ith  e ngine e ring, be h a-
vioral scie nce s  and life  scie nce s.  At its  
h e art, th e  discipline  is  conce rne d w ith  
th e  fit be tw e e n pe ople , and th e ir tools , 
tas k s  and e nvironm e nts 1.  A natural q ue s -
tion in th e  fie ld is  to as k  w h at propor-
tion of a population could pe rform  a 
give n tas k , us e  a give n tool, or find a 
give n e nvironm e nt com fortable  and 
usable .  Us e ful de s ign constructs  s uch  
as  de s ign 'accom m odation' h ave  be e n de -
ve lope d, for e xam ple , to q uantify th e  
num be r of work e rs  th at would be  able  to 
pe rform  a tas k  from  a 'norm al' popula-
tion. 

O fte n, th is  le ave s  olde r adults  in th e  m ar-

gins  of E/H FE re s e arch  as  a 'spe cial popu-
lation'2.  Typical tre atm e nts  of aging in 
ge ne ral E/H FE te xts  start w ith  a laundry 
list of 'norm al' age  ch ange s  and pote n-
tial additional de le te rious  e ffe cts  from  
age -re late d m orbidity and ch ronic im pair-
m e nt.  Th is  is  undoubte dly instructive  
for e rgonom ists  w h o are  com ple te ly un-
fam iliar w ith  th e  olde r population. 
H ow e ve r, it doe s  not e ncourage  de s ign-
e rs  to tak e  olde r adults  into cons ide ra-
tion in th e  first place .  Spe cial studie s  on 
e rgonom ic inte rve ntions  for olde r adults  
are  w e ll-inte nde d and us e ful, but th is  
le ave s  th e  is s ue  som e body e ls e 's  prob-
le m . Th e  e ntire  E/H FE com m unity s h ould 
do th e  righ t th ing by conducting inclus -
ive  re s e arch  th at tak e s  olde r adults  into 
cons ide ration as  part of th e  'norm al' pop-
ulation to th e  gre ate st e xte nt pos s ible . 
Give n th e  fact th at th e  olde r a s e gm e nt 
of th e  population is , th e  m ore  dive rs e  it 
w ill be  in te rm s  of capabilitie s  and lim ita-
tions , th is  w ill be  a difficult tas k  m e th od-
ologically spe ak ing.  Scre e ning tools  can 
q uick ly sort out s im ple  diffe re nce s  w h ich  
would cle arly s e parate  capability bas e d 
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on factors  oth e r th an age , s uch  as  th e  
pre s e nce  and s e ve rity of arth ritis  w ith  
re gard to th e  de s ign of a h and control.  

E/H FE re s e arch  focus e d on olde r adults  
is  be ing influe nce d from  s e ve ral dire c-
tions.  It is  be com ing incre as ingly 
com m on to s e e  E/H FE re s e arch  us e  con-
structs  from  Ge rontology.  For e xam ple , 
ble nding traditional e rgonom ic m e th ods  
s uch  as  tas k  analys is  w ith  ge rontological 
principle s  s uch  as  instrum e ntal activitie s  
of daily living is  be com ing m ore  
com m on3,4. D e ve lopm e ntal th e orie s  s uch  
as   ‘s e le ctive  optim iz ation w ith  com pe nsa-
tion’5 m ay h e lp us  be tte r unde rstand ph e -
nom e non lik e  s e lf-im pos e d ch ange s  and 
lim itations  in driving patte rns  am ong 
som e  olde r drive rs. Ble nding th e s e  ap-
proach e s  w ill s e rve  to incre as e  th e  lik e li-
h ood th at th e s e  e fforts  w ill h ave  a 
pos itive  im pact on olde r adults.  

In th e  ne ar future , w e  s h ould s e e  m ore  
contribution from  th e  e ngine e ring 
de s ign com m unity. Te ch niq ue s  th at h ave  
prove n us e ful in e ngine e ring in ge ne ral, 
and are  m ak ing th e ir way into th e  E/H FE 
com m unity include  Robust D e s ign (also 
k nown as  th e  Taguch i Me th od6). In a typ-
ical e m pirical inq uiry focus e d on an 
is s ue  of e rgonom ics  and aging, one  
m igh t s e e  a standard e xpe rim e ntal 
de s ign w ith  e rgonom ic de s ign factors  
us e d as  inde pe nde nt variable s  and age  
e m ploye d as  a q uas i-e xpe rim e ntal vari-
able .  Re sults  are  th e n scrutiniz e d for in-
te raction e ffe cts  th at would indicate  th at 
one  particular tre atm e nt condition of th e  
e rgonom ic de s ign factor(s ) was  dispropor-
tionate ly be tte r or wors e  for olde r 
adults. In contrast, th e  Taguch i m e th od 
be gins  by ide ntifying th ings  m ore  unde r 
th e  control of th e  de s igne r (s uch  as  th e  
e rgonom ic factors) and te rm s  th e m  'con-
trol factors.'  Th ings  th at are  unde r le s s  
control of th e  de s igne r (s uch  as  th e  age  
of th e  us e r) are  te rm e d nois e  factors , 
and th e  e xpe rim e nt is  conducte d in 
orde r to de te rm ine  th e  be st ove rall com -

bination of control factors  (th e  m ost 
robust de s ign), give n th e  variation in th e  
nois e  factors.  W h ile  th e re  are  drawback s  
to th e  us e  of Taguch i m e th ods , th e re  
m ay be  s ignificant advantage s  to th e ir 
us e  in th e  fie ld of ge ronte ch nology.  

As  th e  fie ld of ge ronte ch nology contin-
ue s  to e m e rge  and m ature , th e  cros s -fe r-
tiliz ation of ide as  and approach e s  w ill no 
doubt continue  w ith  th e  broade r e ngin-
e e ring and E/H FE com m unity. As  de m o-
graph ic pre s sure s  m ount and th e  ne e ds  
of olde r adults  com e  m ore  to th e  fore , it 
w ill be com e  e ve n m ore  critical th at pro-
fe s s ionals   in ge ronte ch nology and 
E/H FE look  for ne w  ways  to include  olde r 
adults , and be  s e ns itive  to th e ir ne e ds  
w ith out stigm atiz ing th e m .
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