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ABSTRACT 
Access	  to	  transporta,on	  remains	  a	  major	  factor	  in	  the	  path	  to	  social	  inclusion.	  This	  study	  included	  
volunteers	  living	  in	  Pi;sburgh,	  Pennsylvania,	  who	  indicated	  that	  they	  have	  a	  disability	  or	  were	  age	  55	  or	  
above,	  to	  complete	  a	  mul,-‐part	  survey	  asking	  ques,ons	  about	  transporta,on	  and	  travel	  in	  their	  
community.	  The	  responses	  to	  these	  ques,ons	  provided	  a	  quick	  and	  simple	  way	  to	  consider	  scenarios	  
presen,ng	  varied	  levels	  of	  social	  exclusion	  risk.	  In	  addi,on,	  responses	  to	  ques,ons	  about	  self-‐restric,ons	  
on	  driving	  and	  causes	  for	  driver	  cessa,on	  demonstrate	  the	  great	  need	  for	  driver	  rehabilita,on	  services	  
to	  assess	  driving	  capability	  and	  provide	  counseling	  on	  how	  to	  manage	  driver	  cessa,on.
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BACKGROUND
When	  transporta,on	  op,ons	  cannot	  accommodate	  the	  needs	  of	  people	  in	  a	  society,	  the	  impact	  can	  lead	  
to	  social	  exclusion.	  The	  risk	  for	  social	  exclusion	  increases	  when	  people	  with	  disabili,es	  (PWD)	  and	  older	  
Americans	  are	  unable	  to	  use	  popular	  forms	  of	  transporta,on.	  While	  driving	  provides	  the	  most	  
independent	  op,on	  for	  transporta,on,	  there	  are	  many	  challenges	  related	  to	  how	  people	  start	  and	  stop	  
driving	  as	  well	  as	  how	  we	  evaluate	  driving	  capability	  (1).	  There	  is	  also	  a	  concern	  that	  cessa,on	  could	  be	  a	  
phased	  process	  which	  incorporates	  mul,ple	  factors	  leading	  to	  a	  final	  end	  to	  driving	  (2).

In	  this	  study,	  the	  risk	  for	  social	  exclusion	  was	  evaluated	  by	  ques,onnaire	  response	  scenarios	  rela,ng	  
transporta,on	  usage	  to	  frequency	  of	  leaving	  the	  home.	  Addi,onal	  responses	  rela,ng	  to	  experienced	  
driver	  cessa,on	  or	  use	  of	  self-‐restric,on	  in	  driving	  habits	  augment	  the	  social	  exclusion	  risk	  evalua,on.	  
The	  results	  of	  this	  study	  present	  important	  considera,ons	  rela,ng	  to	  the	  inner	  drive	  for	  community	  
par,cipa,on	  and	  personal	  percep,ons	  of	  ability	  to	  drive	  safely.

METHODOLOGY
Par,cipants	  were	  asked	  to	  complete	  the	  ques,onnaire	  in	  the	  form	  of	  a	  survey	  or	  interview.	  When	  
preferred,	  the	  ques,onnaire	  was	  completed	  electronically	  or	  over	  the	  phone.	  The	  Ins,tu,onal	  Review	  
Board	  at	  the	  University	  of	  Pi;sburgh	  approved	  this	  work	  under	  a	  broad	  study	  on	  factors	  contribu,ng	  to	  
driver	  cessa,on	  among	  people	  with	  disability	  and	  older	  adults.
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Subject Recruitment: 
Recruitment	  for	  study	  par,cipants	  took	  place	  in	  Pi;sburgh,	  Pennsylvania	  from	  December	  2008	  through	  
July	  of	  2009.	  The	  study	  reflected	  a	  combina,on	  of	  convenience	  sampling	  recruitment	  by	  using	  mailing	  
lists,	  invited	  announcements,	  and	  word	  of	  mouth	  publicity.	  The	  study	  informa,onal	  material	  was	  
circulated	  through	  member	  lists	  of	  organiza,ons	  or	  centers	  serving	  people	  with	  disabili,es	  (PWD)	  and	  
older	  adults.	  In	  addi,on,	  the	  Human	  Engineering	  Research	  Laboratories’	  registry	  of	  wheelchair	  users	  
provided	  a	  resource	  for	  recruitment.	  Inclusion	  criteria	  required	  that	  par,cipants	  are	  age	  18	  and	  above,	  
claim	  a	  disability	  or	  senior	  ci,zen	  status	  (55	  or	  above),	  and	  complete	  the	  ques,onnaire	  in	  English.	  	  

Study Questionnaire:  
The	  one	  ,me,	  mul,-‐part	  ques,onnaire	  given	  to	  par,cipants	  explored	  various	  concepts	  from	  driving	  
cessa,on	  to	  community	  par,cipa,on.	  The	  ques,onnaire	  built	  upon	  exis,ng	  surveys	  used	  in	  prior	  studies	  
(3).	  A	  subset	  of	  survey	  items	  asked	  ques,ons	  regarding	  causes	  of	  driver	  cessa,on	  or	  techniques	  to	  
maintain	  driver	  safety.	  The	  final	  sec,on	  asked	  par,cipants	  how	  o`en	  they	  leave	  their	  home	  and	  how	  
frequently	  they	  use	  transporta,on.	  These	  ques,ons	  provided	  the	  basis	  for	  inves,ga,ng	  social	  exclusion	  
with	  support	  from	  responses	  to	  ques,ons	  on	  demographics	  and	  driving	  status.	  

Social Exclusion Risk Analysis:
For	  poten,al	  scenarios	  of	  social	  exclusion,	  a	  review	  of	  responses	  to	  frequency	  of	  departure	  from	  home	  
and	  frequency	  of	  transporta,on	  use	  provided	  general	  experiences	  by	  the	  study	  par,cipants.	  Figure	  1	  
gives	  a	  general	  concept	  on	  how	  the	  juxtaposi,on	  of	  responses	  may	  reflect	  issues	  in	  access	  to	  
transporta,on	  or	  social	  exclusion.

When	  frequency	  of	  
transporta,on	  use	  is	  
greater	  than	  
departures	  from	  
home,	  there	  is	  a	  
scenario	  where	  use	  of	  
transporta,on	  may	  be	  
more	  inten,onal,	  
efficient	  or	  
consolidated	  for	  
essen,al	  interac,ons	  
in	  the	  community.	  
However,	  this	  scenario	  
may	  reflect	  social	  
exclusion	  with	  a	  lack	  of	  
rou,ne	  access	  to	  
transporta,on.	  
Conversely,	  it	  is	  
possible	  that	  overall	  
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Figure 1: Social exclusion scenarios due to discrepancy between home 
departure and transportation use.



access	  to	  transporta,on	  is	  lacking,	  while	  people	  possess	  an	  inner	  desire	  for	  community	  par,cipa,on.	  

Furthermore,	  it	  is	  possible	  to	  view	  the	  combined	  factors	  to	  indicate	  varying	  levels	  of	  social	  exclusion	  
scenarios.	  On	  the	  top	  and	  le`	  borders,	  response	  of	  “never”	  indicates	  a	  strong	  likelihood	  for	  social	  
exclusion	  due	  to	  incompa,bility	  with	  available	  modes	  of	  transporta,on	  or	  inability	  to	  leave	  home.	  
Conversely,	  the	  four	  cells	  on	  the	  bo;om-‐right	  signify	  avoidance	  of	  social	  exclusion	  represented	  by	  high	  
frequency	  of	  departure	  from	  home	  and	  transporta,on	  use.	  While	  responses	  in	  this	  area	  do	  not	  rule	  out	  
hardships	  or	  inconvenience,	  social	  exclusion	  appears	  to	  be	  avoidable	  from	  the	  standpoint	  of	  access	  to	  
transporta,on.	  The	  
remaining	  eight	  cells	  present	  
scenarios	  where	  
compounding	  factors	  in	  the	  
environment	  or	  
transporta,on	  reliability	  can	  
poten,ally	  lead	  to	  acute	  or	  
permanent	  scenarios	  for	  
social	  exclusion.	  	  

RESULTS
In	  total,	  70	  par,cipants	  were	  
informed	  about	  the	  study	  
and	  56	  successfully	  
completed	  the	  ques,onnaire.	  
The	  par,cipants	  were	  59%	  
female,	  and	  the	  average	  age	  
of	  all	  study	  par,cipants	  was	  
64.4	  +/-‐	  16.9	  years	  (N=51,	  5	  
subjects	  did	  not	  report	  age)	  
with	  ages	  ranging	  from	  22	  to	  
88.	  The	  majority	  of	  
par,cipants	  were	  age	  40	  and	  
above	  with	  a	  peak	  
distribu,on	  in	  the	  70s.	  
Responses	  were	  reported	  
with	  respect	  to	  driving	  status	  
(con,nue	  to	  drive,	  N=28;	  
ceased	  driving,	  N=14;	  and	  no	  
driving	  experience,	  N=14)	  in	  
order	  to	  iden,fy	  rela,onships	  
with	  social	  exclusion	  risk.	  
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Home DepartureHome DepartureHome DepartureHome Departure

Driving 
Status

Transportation 
Use Never

1-2 day/
wk

3-4 day/
wk

5-7 day/
wk

Never Drive
N=14

NeverNever Drive
N=14

1-2 a month 7.1%

Never Drive
N=14

1-2 a week 7.1% 14.3% 21.4%

Never Drive
N=14

1-2 a day 14.3%

Never Drive
N=14

>2 times per 
day 35.7%

Ceased 
Drive
N=14

NeverCeased 
Drive
N=14 1-2 a month 7.1%

Ceased 
Drive
N=14

1-2 a week 28.6% 21.4% 7.1%

Ceased 
Drive
N=14

1-2 a day 21.4%

Ceased 
Drive
N=14

>2 times per 
day 14.3%

Still Drive
N=27

Never 3.7% 3.7%Still Drive
N=27

1-2 a month 3.7% 7.4%

Still Drive
N=27

1-2 a week 3.7% 14.8% 22.2%

Still Drive
N=27

1-2 a day 3.7% 14.8%

Still Drive
N=27

>2 times per 
day 22.2%

Table 1: Social exclusion risk scenarios reported by study 
participants in all groups.



Travel Patterns and Social Exclusion
Using	  the	  conceptual	  approach	  for	  social	  exclusion	  risk	  analysis,	  actual	  responses	  are	  shown	  here	  in	  
Table	  1.	  The	  table	  compares	  across	  driving	  status	  groups,	  and	  ac,vity	  pa;erns	  are	  discernable	  by	  
summing	  group	  responses	  either	  horizontally	  or	  ver,cally.	  Only	  one	  par,cipant	  was	  excluded	  for	  
omimng	  a	  response	  to	  frequency	  of	  transporta,on	  use.

Responses	  occurred	  primarily	  along	  the	  diagonals	  or	  above	  in	  the	  subtables,	  where	  home	  departure	  
begins	  to	  be	  more	  frequent	  than	  transporta,on	  use.	  The	  only	  responses	  reflec,ng	  probable	  social	  
exclusion	  came	  from	  a	  minority	  of	  par,cipants	  in	  the	  s,ll	  driving	  group	  and	  reflect	  how	  valuable	  driving	  
status	  is	  despite	  li;le	  to	  no	  use	  of	  transporta,on.	  The	  groups	  with	  nearly	  half	  of	  responses	  at	  risk	  for	  
social	  exclusion	  included	  par,cipants	  who	  s,ll	  drive	  or	  ceased	  driving.	  Complemen,ng	  these	  responses,	  
the	  par,cipants	  who	  appeared	  to	  avoid	  social	  exclusion	  best	  belonged	  to	  the	  group	  with	  no	  driving	  
experience.	  

Viewing	  transporta,on	  use	  (summing	  percentages	  horizontally),	  the	  groups	  showed	  peaks	  in	  
transporta,on	  use	  1-‐2	  a	  week	  and	  >2	  ,mes	  per	  day	  except	  for	  the	  ceased	  driving	  group.	  Home	  
departure	  trends	  from	  ver,cal	  subtable	  summa,ons	  reflected	  less	  frequent	  home	  departure	  among	  the	  
ceased	  driving	  group	  as	  well.	  These	  ac,vity	  pa;erns	  show	  that	  the	  ceased	  driving	  group	  had	  the	  largest	  
risk	  groups	  bordering	  the	  area	  of	  probable	  social	  exclusion	  depending	  upon	  their	  inner	  desire	  for	  travel.	  

Experiencing Driver Cessation
From	  the	  group	  of	  par,cipants	  who	  ceased	  driving,	  ten	  out	  of	  14	  selected	  a	  reason	  for	  stopping,	  but	  
none	  credited	  cessa,on	  due	  to	  family	  members	  or	  rela,ves	  taking	  away	  the	  keys.	  The	  responses	  
a;ributed	  the	  decision	  to	  
be	  personal	  or	  related	  to	  
vehicle	  ownership,	  and	  a	  
few	  claimed	  problems	  with	  
license	  renewal.	  Overall,	  
half	  claimed	  a	  perceived	  or	  
diagnosed	  drop	  in	  
capability	  and	  concern	  for	  
safety	  or	  comfort	  with	  
driving	  skills.	  These	  
responses	  show	  strong	  
personal	  control	  of	  the	  
decision	  to	  stop	  driving,	  
and	  the	  responsibility	  of	  
determining	  when	  a	  drop	  
in	  capability	  turns	  into	  a	  
safety	  risk	  for	  driving.
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Figure 2: Response frequencies for methods to maintain driver 
safety via self-restrictions (N=28).



Maintaining Driver Safety
As	  licensed	  drivers,	  par,cipant	  responses	  revealed	  addi,onal	  self-‐restric,ons	  associated	  with	  driver	  
capability	  and	  safe	  driving.	  Figure	  2	  presents	  the	  percentage	  of	  reported	  self-‐restric,on	  techniques	  to	  
maintain	  safe	  driving	  habits	  among	  the	  study	  par,cipants	  who	  s,ll	  drive.

The	  responses	  show	  that	  popular	  self-‐restric,ons	  were	  to	  drive	  less	  in	  bad	  weather	  (50.0%),	  avoid	  
distance	  driving	  (39.3%)	  and	  avoid	  driving	  on	  unfamiliar	  roads	  (35.7%).	  The	  restric,ons	  mainly	  related	  to	  
avoidance	  of	  issues	  addressable	  with	  trip	  planning	  more	  so	  than	  in-‐vehicle	  monitoring	  of	  driving	  
performance.	  Further	  ques,oning	  provided	  more	  details	  about	  driving	  experience.	  Only	  three	  
par,cipants	  claimed	  to	  drive	  before	  onset	  of	  a	  disability	  although	  the	  responses	  were	  provided	  by	  only	  
half	  of	  the	  group.	  Plus,	  one	  par,cipant	  claimed	  to	  be	  uncomfortable	  driving	  without	  another	  person	  in	  
the	  car.	  These	  results	  promote	  the	  great	  need	  for	  driver	  rehabilita,on	  services,	  whether	  for	  driver	  
training	  or	  evalua,on	  of	  driving	  capabili,es.	  

DISCUSSION
The	  average	  age	  of	  par,cipants	  from	  the	  ceased	  driving	  group	  being	  68.5	  (N=12)	  shows	  a	  no,ceable	  
difference	  compared	  to	  the	  no	  driving	  group	  58.9	  (N=14).	  This	  age	  difference	  may	  incorporate	  inherent	  
differences	  regarding	  desire	  for	  community	  par,cipa,on	  and	  general	  expected	  capabili,es,	  for	  driving	  or	  
otherwise.	  Responses	  from	  an	  older	  group	  of	  par,cipants	  with	  no	  driving	  experience	  would	  allow	  a	  
stronger	  comparison	  for	  social	  exclusion	  risk	  by	  driving	  status.	  With	  50%	  of	  par,cipants	  s,ll	  driving,	  the	  
most	  popular	  self-‐restric,on	  found	  in	  a	  na,onal	  survey	  was	  also	  to	  drive	  less	  in	  bad	  weather,	  but	  the	  
percentage	  found	  in	  the	  current	  study	  was	  lower	  as	  compared	  to	  over	  66%	  among	  PWD.	  Considering	  half	  
of	  the	  par,cipants	  did	  not	  claim	  any	  disability	  and	  80%	  were	  age	  55	  or	  above,	  it	  is	  likely	  that	  self-‐
restric,on	  decisions	  are	  influenced	  by	  age	  (4).	  Overall,	  these	  responses	  have	  shown	  increased	  risk	  of	  
exclusion	  among	  people	  who	  have	  ceased	  driving.	  Given	  the	  older	  age	  of	  this	  group	  and	  dynamics	  of	  
shi`ing	  self-‐restric,on	  needs,	  there	  is	  increased	  complexity	  in	  advising	  how	  to	  apply	  self-‐restric,on	  
strategies	  and	  appropriate	  ,ming	  of	  cessa,on	  by	  personal	  judgment	  alone.	  There	  should	  be	  
considera,on	  of	  whether	  or	  not	  availability	  of	  current	  technology	  factors	  more	  into	  what	  people	  are	  
doing	  for	  themselves	  beyond	  what	  is	  actually	  a	  part	  of	  the	  concern	  for	  driving	  capability.

Limita,ons	  to	  the	  study	  included	  skewed	  subject	  recruitment	  towards	  older	  adults	  over	  PWD	  and	  the	  
overall	  ques,onnaire	  length	  produced	  a	  few	  complaints.	  While	  recruitment	  targeted	  many	  organiza,ons	  
serving	  the	  disability	  community	  at	  large	  and	  older	  adults,	  the	  par,cipants	  reflected	  a	  limited	  number	  of	  
experiences	  with	  sensory	  disabili,es	  or	  mental	  health	  needs.	  This	  limita,on	  prevented	  the	  possibility	  of	  
reviewing	  responses	  in	  rela,on	  to	  varying	  types	  of	  disability.

From	  self-‐report	  of	  home	  departure	  and	  transporta,on	  use,	  frequency	  pa;erns	  can	  reveal	  where	  
discrepancies	  occur.	  In	  the	  balance	  of	  access	  to	  transporta,on	  and	  efficiency	  in	  transporta,on	  use,	  one	  
ques,on	  is	  to	  what	  degree	  each	  person	  has	  the	  inner	  drive	  to	  par,cipate	  in	  the	  community	  when	  
transporta,on	  is	  required.	  At	  the	  same	  ,me,	  ques,ons	  related	  to	  goal	  semng	  are	  necessary	  to	  iden,fy	  
where	  and	  how	  o`en	  a	  person	  desires	  to	  travel	  to	  rou,ne	  des,na,ons.	  When	  ac,vity	  pa;erns	  do	  not	  
synchronize	  with	  desired	  travel	  habits,	  then	  it	  is	  possible	  to	  predict	  that	  social	  exclusion	  is	  occurring	  as	  a	  
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limita,on	  involving	  access	  to	  transporta,on,	  availability	  of	  finances,	  provision	  of	  assis,ve	  technology,	  
presence	  of	  environmental	  barriers,	  pressure	  of	  societal	  values,	  or	  	  policy	  regula,ons.

CONCLUSION
In	  life,	  there	  are	  many	  occasions	  where	  mul,ple	  trips	  are	  required	  for	  a	  mee,ng,	  purchase,	  or	  exchange.	  
As	  an	  example,	  a	  trip	  to	  the	  post	  office	  may	  be	  repeated	  because	  of	  excessive	  wait	  ,mes.	  Similarly,	  
transporta,on	  op,ons	  can	  become	  unavailable.	  Bus	  riders	  suffer	  in	  mass	  when	  a	  breakdown	  delays	  
scheduled	  stops,	  and	  car	  drivers	  sit	  at	  home	  fuming	  when	  severe	  weather	  makes	  road	  condi,ons	  
unmanageable.	  The	  risk	  of	  social	  exclusion	  is	  thus	  greater	  for	  individuals	  who	  have	  single	  excursions	  from	  
the	  home	  or	  use	  transporta,on	  on	  the	  weekly	  or	  monthly	  basis.	  When	  any	  conflict	  aligns	  with	  the	  day	  of	  
community	  travel,	  par,cipa,on	  in	  society	  is	  postponed	  and	  the	  experience	  of	  social	  exclusion	  remains	  
un,l	  rou,ne	  condi,ons	  resume.

This	  study	  showed	  a	  75%	  report	  of	  driving	  experience	  with	  50%	  s,ll	  driving.	  It	  has	  been	  reported	  that	  
86%	  of	  adults	  age	  50	  and	  above	  rely	  on	  driving	  for	  transporta,on	  (5).	  With	  an	  expected	  increase	  of	  the	  
senior	  ci,zen	  popula,on,	  driver	  rehabilita,on	  services	  need	  to	  be	  equipped	  for	  the	  increased	  demand	  of	  
their	  services	  as	  well	  as	  the	  tools	  to	  empower	  their	  clients	  in	  making	  safer	  decisions	  about	  driving,	  
without	  sacrificing	  community	  par,cipa,on.
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