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Over	  the	  past	  few	  decades,	  the	  use	  of	  new	  technologies	  such	  as	  computing	  and	  internet	  

technology,	  has	  expanded	  rapidly.	  The	  emergence	  of	  these	  new	  technologies	  has	  created	  

opportunities	  for	  health	  related	  uses.	  	  With	  the	  growing	  older	  adult	  population,	  there	  has	  been	  

increased	  interest	  in	  using	  tools	  to	  support	  aging,	  health,	  and	  wellness	  of	  the	  older	  adult	  

population.	  While	  technologies	  have	  been	  used	  with	  older	  adults	  for	  purposes	  such	  as	  symptom	  

management	  and	  cognitive	  training,	  many	  technologies	  are	  not	  designed	  with	  older	  adults	  in	  

mind.	  While	  there	  have	  been	  some	  studies	  that	  look	  at	  the	  usability	  of	  a	  single	  component,	  there	  

have	  been	  few	  studies	  looking	  at	  a	  technology	  platform	  that	  integrates	  several	  features	  together.	  

Designing	  specifically	  for	  older	  adults	  is	  important	  since	  this	  population	  has	  its	  own	  unique	  health	  

and	  information	  needs.	  

	  

This	  dissertation	  includes	  3	  studies	  that	  exploring	  the	  wants	  and	  needs	  of	  older	  adults	  for	  

integrated,	  multifunctional	  health	  and	  wellness	  tools.	  The	  first	  study	  seeks	  to	  understand	  the	  

attitudes	  and	  preferences	  towards	  a	  multifunctional	  wellness	  tool	  via	  3	  focus	  group	  sessions.	  The	  



iv	  
	  

second	  study	  identifies	  usability	  issues	  of	  a	  popular,	  commercially	  available	  wellness	  tool	  to	  

generate	  recommendations	  on	  what	  issues	  to	  avoid	  in	  newly	  designed	  wellness	  tools	  by	  usability	  

testing	  a	  commercially	  available	  multifunctional	  wellness	  tool	  with	  5	  participants.	  This	  study	  also	  

successfully	  used	  the	  novel	  method	  of	  instant	  data	  analysis	  for	  usability	  testing	  analysis,	  and	  

discusses	  the	  results	  of	  both	  the	  use	  of	  the	  method	  and	  stability	  issues	  identified	  using	  IDA.	  	  The	  

third	  and	  final	  study	  solicited	  the	  reactions	  and	  feedback	  of	  older	  adults	  to	  5	  scenarios	  and	  

storyboards	  showing	  design	  ideas	  generated	  after	  the	  first	  two	  phases,	  and	  via	  participant	  

sketches	  for	  their	  ideal	  wellness	  tool.	  Results	  from	  these	  studies	  help	  to	  better	  understand	  older	  

adults’	  perceptions,	  attitudes	  and	  issues	  with	  potential	  wellness	  tools	  and	  inform	  the	  design	  of	  

new	  effective	  and	  efficient	  systems	  for	  older	  adults.	  Factors	  that	  future	  designers	  should	  consider	  

when	  creating	  new	  multifunctional	  wellness	  tools	  include	  older	  adults’	  unmet	  need	  of	  reliable	  

health	  information,	  ease	  of	  use	  in	  multifunctional	  wellness	  tools	  and	  biophysical	  changes	  that	  

may	  affect	  how	  they	  interface	  with	  new	  technologies.	  
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Designing	  Wellness	  Tools	  for	  and	  with	  Older	  Adults	  

Chapter	  1:	  Introduction	  
	  

Significance	  of	  Problem	  

Over	  the	  next	  two	  decades,	  the	  number	  of	  older	  adults	  aged	  65	  year	  or	  older	  in	  the	  

United	  States	  is	  projected	  to	  grow	  rapidly,	  rising	  from	  40	  million	  individuals	  in	  2010	  to	  72	  million	  

individuals	  in	  2030(1),	  an	  80%	  increase	  over	  the	  next	  2	  decades.	  In	  the	  subsequent	  decades,	  the	  

number	  of	  older	  adults	  living	  in	  the	  US	  is	  expected	  to	  continue	  to	  grow.	  The	  proportion	  of	  older	  

adults	  reporting	  chronic	  diseases	  has	  also	  trended	  upwards,	  with	  92%	  of	  older	  adults	  reporting	  

one	  or	  more	  chronic	  diseases	  in	  2008,	  compared	  to	  87%	  in	  1998(2).	  Furthermore,	  53%	  of	  older	  

adults	  report	  impairments	  in	  vision,	  hearing,	  cognition	  or	  mobility.	  Importantly,	  impairments	  

may	  be	  considered	  a	  progression	  between	  chronic	  disease	  and	  disability(3),	  such	  as	  a	  condition	  

that	  causes	  mobility	  impairments	  progressing	  to	  the	  point	  where	  an	  individual	  cannot	  carry	  out	  

the	  activities	  of	  daily	  living.	  As	  an	  individual	  ages,	  there	  is	  an	  increased	  likelihood	  of	  having	  

multiple	  comorbidities	  or	  health	  problems,	  leading	  to	  an	  increasing	  need	  for	  health	  or	  health-‐

related	  interventions(4)	  that	  meet	  older	  adults’	  unique	  wants	  and	  needs.	  	  

In	  contrast	  to	  a	  focus	  on	  disease,	  efforts	  have	  increasingly	  been	  geared	  towards	  

promotion	  of	  wellness	  and	  well-‐being	  across	  the	  lifespan(5).	  Wellness	  consists	  of	  more	  than	  an	  

absence	  of	  disease	  (physical	  wellness);	  it	  also	  includes	  other	  dimensions	  such	  as	  cognitive	  

wellness,	  spiritual	  wellness,	  and	  social	  wellness	  which	  factor	  into	  an	  individual’s	  overall	  

wellness(6,7).	  For	  those	  aged	  65	  or	  older,	  relationships	  with	  family	  and	  friends	  was	  ranked	  as	  

the	  second	  most	  important	  thing	  in	  life	  after	  their	  own	  health(8).	  Family	  and	  social	  contacts	  

were	  two	  of	  the	  most	  substantial	  areas	  of	  importance	  in	  quality	  of	  life	  of	  older	  adults(9).	  The	  
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prevalence	  of	  isolation	  among	  older	  adults	  has	  been	  estimated	  to	  be	  between	  2	  and	  20	  

percent(10).	  In	  fact,	  the	  health–related	  risk	  of	  social	  isolation	  among	  older	  adults	  has	  been	  

compared	  to	  smoking	  in	  the	  general	  population	  in	  terms	  of	  magnitude(11).	  Several	  studies	  

support	  the	  association	  between	  social	  isolation	  and	  poor	  mental	  and	  physical	  health	  outcomes	  

in	  older	  adults.	  Those	  individuals	  experiencing	  social	  isolation	  showing	  a	  higher	  incidence	  of	  

depressive	  symptoms,	  worse	  cognition,	  poor	  sleep,	  and	  higher	  blood	  pressure(12–14).	  

Consequently,	  there	  is	  an	  increased	  need	  for	  interventions	  to	  promote	  holistic	  wellness	  in	  older	  

adults.	  This	  need	  for	  interventions	  is	  amplified	  by	  the	  continually	  growing	  older	  adult	  population	  

and	  technology	  can	  play	  an	  important	  role	  in	  meeting	  this	  need.	  

	  

Technologies	  for	  Health	  

Over	  the	  past	  few	  decades,	  the	  use	  of	  computers	  and	  internet	  technologies	  has	  

expanded	  rapidly.	  New	  technologies	  have	  led	  to	  use	  of	  new	  interventions	  to	  support	  health	  and	  

wellness.	  For	  example,	  several	  studies	  have	  been	  conducted	  with	  older	  adults	  to	  use	  internet	  

technologies	  to	  combat	  social	  isolation,	  and	  to	  alleviate	  feelings	  of	  loneliness	  and	  

isolation(15,16).	  	  Interventions	  included	  online	  courses	  with	  interaction	  between	  

participants(17),	  as	  well	  as	  computer,	  internet	  and	  email	  training	  to	  reduce	  loneliness	  and	  

isolation	  among	  older	  adults(18–22).	  	  Furthermore,	  cognitive	  training	  programs	  have	  been	  

shown	  to	  improve	  the	  cognitive	  abilities	  of	  older	  adults(23–25).	  These	  improved	  cognitive	  

abilities	  on	  daily	  activities	  are	  sustained	  even	  when	  measured	  across	  years	  since	  the	  initiation	  of	  

the	  intervention(26).	  The	  effectiveness	  of	  these	  interventions	  has	  led	  to	  interest	  in	  using	  

computerized	  cognitive	  training	  in	  order	  to	  more	  widely	  and	  cheaply	  disseminate	  the	  

intervention(27).	  
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Within	  the	  United	  States,	  an	  increasing	  number	  of	  adults	  subscribe	  to	  mobile	  telephony	  

services,	  rising	  from	  44.2%	  penetration(28)	  in	  2001	  to	  83%	  penetration(29)	  in	  2007.	  Older	  

adults,	  often	  viewed	  as	  laggards	  in	  technology	  adoption(30),	  have	  also	  adopted	  mobile	  

telephones	  at	  a	  high	  rate.	  In	  the	  US,	  almost	  70%	  of	  older	  adults	  use	  a	  mobile	  telephone,	  which	  is	  

higher	  than	  desktop	  use	  (48%)	  and	  laptop	  use	  (32%)	  (29).	  	  Mobile	  phones	  have	  become	  

increasingly	  ubiquitous	  among	  the	  population,	  and	  thus	  serve	  as	  an	  attractive	  platform	  for	  

health	  and	  wellness	  interventions(31–33).	  Health	  and	  wellness	  interventions	  have	  ranged	  from	  

giving	  feedback	  to	  patients	  based	  on	  their	  data(34–36),	  detecting	  worsening	  symptoms	  early	  

resulting	  in	  a	  significantly	  reduced	  length	  of	  a	  hospital	  stay(37),	  to	  tracking	  wandering	  persons	  

with	  dementia(38).	  Mobile	  phones	  have	  been	  used	  across	  many	  types	  of	  conditions	  including:	  

symptom	  management	  to	  diminish	  the	  adverse	  effects	  of	  chemotherapy	  (39,40),	  management	  

of	  diabetes	  via	  self-‐care	  advice	  alerts(35,41),	  and	  symptom	  monitoring	  and	  intervention	  

reinforcement	  for	  exercise	  for	  chronic	  obstructive	  pulmonary	  disease(34,42).	  The	  connectivity	  of	  

mobile	  phones	  has	  allowed	  personalized	  feedback	  based	  on	  data(36,43)	  and	  automated	  alerts	  

to	  their	  healthcare	  provider(35,37).	  	  	  

While	  many	  more	  people	  are	  using	  mobile,	  computer	  and	  internet	  technologies,	  the	  

usability	  of	  these	  technologies	  has	  been	  lagging	  for	  older	  adults,	  who	  have	  their	  own	  unique	  

needs(44,45).	  As	  older	  adults	  age,	  they	  experience	  changes	  in	  attention	  and	  learning	  as	  well	  as	  

declines	  in	  visual	  sharpness,	  fine	  motor	  control	  and	  dexterity,	  which	  can	  affect	  how	  they	  

interface	  with	  technologies(45,46).	  Of	  these	  changes,	  visual	  deterioration	  is	  especially	  clear,	  

with	  reduced	  contrast	  sensitivity	  and	  color	  sensitivity	  becoming	  more	  pronounced	  as	  people	  age	  

(47,48).	  There	  is	  also	  reduced	  sensitivity	  to	  stimuli	  in	  the	  peripheral	  vision(49).	  In	  addition,	  the	  

ability	  to	  estimate	  and	  perceive	  depth	  accurately	  decreases	  as	  people	  age,	  with	  more	  rapid	  

declines	  occurring	  	  between	  the	  ages	  of	  40	  and	  50(50).	  	  Visual	  declines	  may	  make	  technologies	  
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more	  difficult	  to	  use.	  Furthermore,	  older	  adults	  are	  more	  risk-‐averse	  and	  have	  greater	  decreases	  

in	  speed	  in	  performing	  tasks	  after	  making	  errors	  than	  younger	  age	  groups.	  Subsequently,	  older	  

adults	  are	  less	  willing	  to	  try	  new	  methods	  when	  existing	  methods	  are	  still	  working,	  and	  they	  do	  

not	  wish	  to	  be	  a	  burden	  on	  others	  by	  seeking	  help(51).Thus,	  it	  is	  especially	  important	  to	  design	  

intuitive	  interfaces	  for	  older	  adults,	  so	  as	  to	  facilitate	  their	  use	  of	  new	  technologies.	  As	  the	  older	  

adult	  population	  grows,	  life	  expectancy	  and	  healthcare	  costs	  are	  expected	  to	  increase.	  

Technology	  may	  be	  a	  solution	  but	  to	  date	  it	  has	  not	  specifically	  addressed	  older	  adults’	  needs,	  

so	  their	  needs	  should	  be	  explored.	  

Previous	  work	  has	  looked	  at	  the	  usability	  of	  a	  single	  technology	  component,	  such	  as	  

chronic	  disease	  management(35),	  touchscreens	  (52),	  and	  health-‐related	  websites	  (44,53).	  Yet	  

there	  have	  been	  a	  minimal	  number	  of	  studies	  that	  look	  	  at	  technologies	  that	  combine	  several	  of	  

these	  components.	  	  While	  the	  usability	  of	  single-‐purpose	  tools	  is	  important,	  an	  integrated	  tool	  

may	  be	  more	  attractive	  because	  it	  could	  reduce	  the	  need	  for	  additional	  training	  and	  integrate	  

fragmented	  healthcare	  processes	  among	  the	  growing	  older	  adult	  population.	  Preliminary	  work	  

needs	  to	  be	  carried	  out	  to	  establish	  the	  wants	  and	  needs	  of	  older	  adults	  to	  increase	  the	  

perceived	  usefulness	  and	  effectiveness	  of	  such	  an	  integrated	  tool.	  	  

In	  summary,	  even	  though	  there	  is	  increased	  interest	  in	  older	  adult	  wellness	  and	  care,	  

there	  has	  not	  been	  a	  concomitant	  increase	  in	  research	  for	  integrated	  health	  and	  wellness	  tools	  

for	  older	  adults.	  Since	  older	  adults	  are	  often	  slow	  to	  adopt	  new	  technologies	  for	  a	  number	  of	  

reasons,	  care	  needs	  to	  be	  taken	  into	  creating	  new	  technologies	  for	  their	  use.	  Previous	  research	  

shows	  that	  older	  adults	  are	  willing	  to	  adopt	  new	  technologies	  if	  they	  are	  perceived	  as	  effective	  

and	  useful(54–57).	  Preliminary	  work	  needs	  to	  be	  conducted	  to	  explore	  the	  attitudes,	  needs,	  

preferences,	  and	  barriers	  towards	  an	  integrated	  technology	  tool	  for	  health	  and	  wellness.	  

Designers	  of	  future	  tools	  can	  use	  results	  from	  these	  user	  studies	  for	  guidance	  so	  that	  that	  older	  
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adults	  will	  want	  to	  use	  the	  wellness	  tools	  being	  designed,	  while	  minimizing	  frustration	  of	  older	  

adults	  by	  avoiding	  barriers	  to	  use.	  

	  

Statement	  of	  Study	  Purpose	  

There	  are	  three	  main	  objectives	  to	  this	  research:	  

	  

Aim	  1:	  To	  explore	  the	  attitudes,	  needs,	  preferences,	  and	  potential	  barriers	  to	  use	  of	  older	  adults	  

towards	  a	  community-‐based,	  multifunctional,	  integrated	  technology	  tool	  for	  health,	  social	  

interaction	  and	  entertainment.	  

	  

Aim	  2:	  To	  examine	  usability	  issues	  and	  barriers,	  including	  navigation	  of	  a	  community	  based,	  

integrated,	  multifunctional	  technology	  tool	  by	  testing	  a	  commercially	  available	  technology	  for	  

older	  adults.	  

	  

Aim	  3:	  	  To	  explore	  and	  create	  scenarios	  and	  storyboards	  for	  a	  novel	  tool	  targeting	  health	  and	  

wellness	  intended	  for	  older	  adults	  and	  solicit	  feedback	  on	  them.	  

	  

Content	  of	  the	  Dissertation	  

The	  dissertation	  consists	  of	  four	  main	  parts.	  In	  chapter	  2,	  study	  results	  are	  presented	  from	  5	  

focus	  groups	  conducted	  with	  older	  adults	  to	  examine	  their	  attitudes	  towards	  multifunctional	  

technology	  tools	  for	  wellness.	  This	  chapter	  includes	  their	  likes,	  dislikes,	  and	  what	  they	  would	  

find	  to	  be	  a	  barrier	  or	  facilitator	  in	  use	  of	  such	  a	  tool.	  	  This	  study	  provides	  insight	  into	  key	  factors	  

that	  could	  make	  a	  multifunctional	  wellness	  tool	  attractive	  for	  adults	  so	  as	  to	  encourage	  uptake.	  
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In	  chapter	  3,	  the	  findings	  are	  presented	  from	  a	  usability	  test	  conducted	  with	  a	  commercially	  

available	  multifunctional	  wellness	  tool.	  Using	  a	  combination	  of	  instant	  data	  analysis	  and	  affinity	  

mapping,	  themes	  were	  generated	  regarding	  the	  issues	  that	  participants	  had	  with	  the	  device.	  

These	  themes	  were	  generated	  from	  participants	  as	  they	  performed	  tasks,	  and	  they	  suggested	  

factors	  that	  future	  designers	  should	  avoid	  when	  design	  wellness	  tools	  for	  older	  adults.	  

	  

In	  chapter	  4,	  the	  results	  are	  presented	  from	  a	  study	  that	  solicited	  feedback	  on	  design	  ideas	  

presented	  in	  the	  form	  of	  scenarios	  and	  storyboards.	  These	  design	  ideas	  were	  generated	  after	  

taking	  into	  account	  the	  themes	  and	  conclusions	  from	  the	  studies	  presented	  in	  chapters	  2	  and	  3.	  

This	  chapter	  suggests	  ideas	  that	  should	  be	  taken	  into	  account	  when	  designing	  a	  wellness	  tool	  for	  

this	  population,	  including	  what	  older	  adults	  may	  find	  attractive	  or	  unattractive.	  

	  

Finally,	  this	  document	  briefly	  summarizes	  the	  results	  of	  all	  studies	  in	  chapter	  5.	  Then,	  the	  

challenges	  and	  opportunities	  related	  to	  wellness	  tools	  designed	  for	  older	  adults	  are	  discussed.	  	  
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Chapter	  2:	  Older	  Adults’	  Attitudes	  and	  Preferences	  Regarding	  a	  
Multifunctional	  Wellness	  Tool:	  A	  Pilot	  Study*	  
	  

Abstract	  

Objective:	  To	  examine	  older	  adults’	  attitudes	  towards	  multifunctional	  technology	  tools	  

and	  specific	  preferences	  and	  expectations	  that	  would	  maximize	  their	  utility	  and	  

usability.	  	  

	  

Methods:	  We	  held	  3	  focus	  groups	  sessions	  for	  this	  pilot	  study	  to	  determine	  perceptions	  

of	  older	  adults	  towards	  multifunctional	  wellness	  tools,	  including	  usefulness	  and	  barriers	  

to	  use.	  Areas	  discussed	  included	  features	  that	  would	  be	  wanted	  or	  unwanted,	  form	  

factor,	  and	  context	  of	  use.	  Recordings	  were	  transcribed	  and	  qualitative	  content	  analysis	  

was	  performed.	  

	  

Results:	  Fourteen	  older	  adults	  participated	  in	  the	  focus	  group	  sessions.	  Participants	  

viewed	  potential	  uses	  for	  wellness	  tools	  with	  regard	  to	  their	  health	  and	  health	  

information	  positively,	  as	  they	  felt	  currently	  available	  tools	  were	  lacking.	  In	  addition,	  

participants	  felt	  that	  a	  single-‐user,	  smaller,	  portable	  device	  would	  be	  more	  useful	  than	  a	  

non-‐portable	  multi-‐user	  device.	  Concerns	  were	  expressed	  towards	  technologies	  that	  

were	  difficult	  to	  use	  with	  aging-‐related	  changes,	  privacy,	  and	  perceptions	  of	  technology.	  
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Conclusions:	  Participants	  felt	  generally	  positively	  towards	  a	  multifunctional	  wellness	  

tool,	  and	  would	  be	  willing	  to	  use	  one	  if	  it	  were	  portable,	  intuitive,	  and	  had	  reliable	  

health-‐related	  information	  on	  the	  device.	  

	  

Introduction	  

A	  rapid	  growth	  in	  the	  population	  of	  older	  adults	  aged	  65	  or	  older	  is	  expected	  worldwide,	  

rising	  from	  524	  million	  people	  in	  2010	  to	  1.5	  billion	  people	  in	  2050[1].	  These	  numbers	  

are	  expected	  to	  continue	  to	  grow,	  leading	  to	  a	  large	  increase	  of	  older	  adults	  globally.	  As	  

an	  individual	  ages,	  there	  is	  an	  increased	  probability	  of	  comorbidities	  and	  health	  

problems.	  The	  increased	  probability	  of	  these	  issues	  result	  in	  an	  increased	  need	  for	  self-‐

care	  management	  or	  health-‐related	  interventions[1,2].	  Noncommunicable	  diseases	  

already	  account	  for	  roughly	  90%	  of	  the	  disease	  burden	  across	  low-‐,	  middle-‐,	  and	  high-‐

income	  countries	  for	  those	  aged	  60	  or	  older[1].	  Many	  older	  adults	  report	  impairments	  in	  

vision,	  such	  as	  refractive	  errors,	  cataracts,	  and	  glaucoma	  (46.2	  million	  worldwide),	  

hearing	  	  (62.4	  million	  worldwide),	  cognition	  and/or	  mobility,	  which	  may	  progress	  to	  a	  

point	  where	  individuals	  are	  unable	  to	  carry	  out	  activities	  of	  daily	  life[3,4].	  

	  

	  

	  

*Reprinted,	  with	  permission	  from	  Informatics	  for	  Health	  and	  Social	  Care.	  See	  Joe	  J,	  Chaudhuri	  S,	  Chung	  J,	  Thompson	  

H,	  Demiris	  G.	  Older	  adults'	  attitudes	  and	  preferences	  regarding	  a	  multifunctional	  wellness	  tool:	  a	  pilot	  study.	  Inform	  

Health	  Soc	  Care.	  2014	  Oct	  17:1-‐16.	  doi:10.3109/17538157.2014.965305	  for	  final	  article.	  
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Healthy	  aging	  is	  not	  simply	  the	  absence	  of	  disease	  or	  illness.	  One	  definition	  suggests	  

that	  healthy,	  successful	  aging	  involves	  2	  other	  components:	  engagement	  with	  life	  as	  

well	  as	  high	  cognitive	  and	  physical	  function[5].	  In	  a	  broader	  context,	  these	  components	  

that	  together	  make	  up	  successful	  aging	  could	  be	  considered	  as	  factors	  in	  the	  overall	  

wellness	  of	  an	  individual.	  Wellness	  encompasses	  other	  dimensions	  such	  as	  spiritual,	  

cognitive,	  and	  social	  wellness,	  all	  of	  which	  contribute	  to	  an	  individual’s	  overall	  well-‐

being[6,7].	  These	  wellness	  factors	  do	  not	  exist	  in	  isolation.	  For	  example,	  various	  studies	  

support	  a	  link	  between	  social	  isolation	  and	  poor	  physical	  and	  mental	  health	  outcomes	  in	  

older	  adults.	  Socially	  isolated	  older	  adults	  show	  worse	  cognition,	  a	  higher	  occurrence	  of	  

depressive	  symptoms,	  and	  poor	  sleep[8,9].	  For	  adults	  aged	  65	  or	  older,	  relationships	  

with	  family	  and	  friends	  were	  ranked	  the	  second	  most	  important	  aspect	  of	  quality	  of	  life	  

after	  their	  own	  health,	  indicating	  the	  value	  of	  communication	  to	  maintain	  these	  

relationships[10].	  However,	  social	  isolation	  is	  estimated	  to	  occur	  between	  2	  and	  20	  

percent	  of	  older	  adults,	  suggesting	  that	  these	  needs	  are	  not	  being	  met	  in	  a	  substantive	  

proportion	  of	  the	  population[11].	  Additionally,	  active	  engagement	  in	  leisure	  activities	  

has	  been	  correlated	  with	  slower	  cognitive	  decline	  in	  older	  adults,	  underscoring	  the	  

importance	  of	  recreational	  activities	  in	  cognitive	  wellness[12].	  	  Thus,	  there	  is	  a	  need	  for	  

interventions	  to	  mitigate	  and	  deal	  with	  these	  issues	  in	  a	  rapidly	  growing	  older	  adult	  

population.	  	  

	  

A	  number	  of	  studies	  have	  looked	  at	  various	  technologic	  interventions	  for	  use	  in	  health	  

and	  wellness.	  For	  example,	  in	  order	  to	  combat	  social	  isolation	  in	  older	  adults,	  internet	  



16	  
	  

and	  computer	  technologies	  have	  been	  used	  successfully	  to	  ease	  loneliness[13].	  Multiple	  

studies	  show	  that	  targeted	  cognitive	  abilities	  of	  cognitively	  intact	  older	  adults	  can	  be	  

improved	  by	  the	  use	  of	  cognitive	  training	  programs[14–16],	  including	  technology-‐based	  

interventions.	  These	  improvements	  can	  be	  sustained	  over	  a	  number	  of	  years	  [17].	  	  

The	  rise	  in	  popularity	  of	  mobile	  phones	  among	  the	  population	  continues	  to	  trend	  

upwards.	  Almost	  70%	  of	  older	  adults	  in	  the	  US	  (2011),	  60%	  of	  older	  adults	  in	  Hong	  Kong	  

(2013),	  and	  55%	  of	  older	  adults	  in	  the	  EU-‐27(2010),	  report	  use	  of	  a	  mobile	  phone[18–

20].	  This	  has	  led	  to	  increased	  interest	  in	  using	  mobile	  phones	  as	  a	  platform	  for	  health	  

and	  wellness	  interventions.	  These	  mobile	  phone	  interventions	  have	  included	  studies	  

that	  looked	  at	  symptom	  management	  for	  chemotherapy[21,22],	  management	  of	  

diabetes	  via	  self-‐care	  advice[23,24]	  and	  detecting	  worsening	  symptoms	  earlier,	  reducing	  

the	  length	  of	  hospital	  stays[25].	  Further	  studies	  also	  aimed	  to	  track	  wandering	  dementia	  

patients	  [26],	  supervise	  an	  exercise	  program	  among	  COPD	  patients[27],	  and	  use	  mobile	  

phone	  images	  to	  diagnose	  skin	  lesions[28],	  among	  others[29].	  	  Moreover,	  increased	  

engagement	  during	  clinical	  visits	  and	  in	  health	  information	  by	  older	  adults	  has	  been	  

associated	  with	  improved	  health	  outcomes,	  even	  through	  computer-‐based	  or	  internet-‐

based	  programs[30,31].	  	  

	  

The	  usability	  of	  mobile	  phone	  interventions	  and	  other	  technologies	  has	  been	  lagging	  for	  

older	  adults,	  who	  have	  their	  own	  unique	  needs	  compared	  to	  other	  groups[32–35].	  As	  

older	  adults	  age,	  they	  experience	  a	  number	  of	  changes	  in	  learning	  and	  attention,	  in	  

addition	  to	  decline	  in	  fine	  motor	  control,	  visual	  sharpness,	  and	  dexterity[32,36].	  These	  
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changes	  can	  affect	  how	  they	  interface	  with	  various	  technologies[32,36].	  Older	  adults	  

also	  experience	  reduced	  color	  and	  contrast	  sensitivity,	  as	  well	  as	  declines	  in	  the	  ability	  

to	  judge	  depth	  correctly[37–39].	  	  Many	  new	  technologies	  are	  often	  not	  designed	  

specifically	  for	  older	  adults,	  and	  do	  not	  take	  into	  account	  their	  needs.	  Moreover,	  older	  

adults	  are	  less	  willing	  to	  try	  new	  methods	  when	  older	  methods	  are	  still	  effective,	  and	  do	  

not	  wish	  to	  be	  a	  burden	  on	  others	  by	  seeking	  help[40].	  Thus,	  it	  is	  especially	  important	  to	  

design	  intuitive	  interfaces	  and	  useful	  components	  for	  older	  adults	  to	  aid	  their	  use	  of	  

new	  technologies.	  

	   	  

Older	  adults	  are	  often	  seen	  as	  technology	  laggards,	  as	  evidenced	  by	  their	  adoption	  of	  

various	  technologies.	  For	  example,	  as	  of	  2013	  in	  the	  United	  States,	  the	  penetration	  of	  

mobile	  phones	  among	  older	  adults	  was	  77%	  compared	  to	  91%	  in	  the	  general	  

population,	  and	  internet	  usage	  among	  older	  adults	  was	  59%	  compared	  to	  86%	  in	  the	  

general	  population[41].	  The	  lag	  in	  adoption	  has	  been	  attributed	  to	  several	  factors,	  

including	  physical	  challenges,	  skepticism	  about	  the	  benefits	  of	  new	  technologies,	  and	  

difficulties	  learning	  new	  technologies.	  	  However,	  older	  adults	  have	  shown	  a	  willingness	  

to	  adopt	  new	  technologies	  in	  line	  with	  the	  technology	  acceptance	  model,	  as	  long	  as	  it	  

meets	  their	  personal	  criteria	  for	  perceived	  usefulness,	  ease	  of	  use,	  and	  physical	  and	  

psychosocial	  needs[42,43].	  Mitzner	  et	  al	  found	  that	  older	  adults	  held	  positive	  attitudes	  

towards	  technologies	  with	  the	  most	  important	  factors	  being	  convenience,	  features,	  and	  

support	  for	  various	  activities.	  Negative	  attitudes	  were	  more	  varied	  and	  centered	  around	  

factors	  such	  as	  security	  and	  reliability[44].	  Once	  older	  adults	  adopt	  the	  internet	  as	  a	  
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tool,	  71%	  of	  this	  population	  go	  online	  daily	  while	  an	  additional	  11%	  go	  online	  three	  to	  

five	  times	  per	  week[41].	  This	  trend	  suggests	  that	  once	  tools	  have	  been	  adopted	  and	  are	  

perceived	  to	  be	  useful,	  they	  will	  see	  continued	  use.	  

	  

Many	  of	  the	  aforementioned	  studies	  look	  at	  single	  potential	  software	  or	  hardware	  

components	  of	  wellness	  tools	  for	  older	  adults,	  but	  there	  have	  been	  few	  studies	  that	  

examine	  technologies	  that	  integrate	  several	  of	  these	  components[45–49].	  While	  a	  single	  

component	  is	  important,	  an	  integrated	  tool	  would	  be	  more	  attractive	  because	  it	  would	  

reduce	  the	  need	  for	  additional	  training	  and	  integrate	  fragmented	  processes	  among	  the	  

growing	  older	  adult	  population.	  Since	  older	  adults	  are	  often	  slow	  to	  adopt	  new	  

technologies,	  care	  needs	  to	  be	  taken	  when	  creating	  new	  technologies	  or	  systems	  for	  

their	  use[42].	  Work	  needs	  to	  be	  done	  to	  explore	  the	  needs,	  attitudes,	  and	  preferences	  

of	  older	  adult	  towards	  an	  integrated	  technology	  tool	  for	  health	  and	  wellness[50,51]	  

prior	  to	  widespread	  deployment	  to	  create	  tools	  that	  older	  adults	  will	  find	  effective	  and	  

useful.	  

	  

The	  purpose	  of	  this	  paper	  is	  to	  examine	  older	  adults’	  attitudes	  towards	  multifunctional	  

technology	  tools	  and	  specific	  preferences	  and	  expectations	  that	  would	  maximize	  their	  

utility	  and	  usability.	  	  
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Methods	  

In	  order	  to	  meet	  the	  study	  aims,	  this	  study	  used	  semi-‐structured	  focus	  groups	  as	  well	  as	  

a	  questionnaire	  that	  aimed	  to	  ascertain	  what	  features	  would	  interest	  older	  adults	  in	  a	  

multifunctional	  wellness	  tool.	  

	  

Data	  Collection	  

	  

We	  conducted	  a	  series	  of	  focus	  group	  sessions	  to	  explore	  older	  adults’	  preferences	  and	  

attitudes	  towards	  multifunctional	  technology	  tools	  for	  health	  and	  wellness	  as	  well	  as	  

barriers	  to	  possible	  use.	  The	  research	  team	  facilitated	  three	  separate	  sessions,	  following	  

the	  guidelines	  outlined	  by	  Krueger	  et	  al.[52].	  	  Focus	  groups	  were	  selected	  to	  allow	  

integration	  of	  multiple	  perspectives,	  and	  to	  allow	  follow-‐up	  questioning	  on	  particularly	  

interesting	  concepts	  or	  thoughts	  the	  participants	  may	  have	  brought	  up	  during	  

discussion[52,53].	  	  

	  

Recruitment	  occurred	  at	  several	  independent	  senior	  housing	  facilities	  that	  serve	  

individuals	  across	  a	  wide	  range	  of	  socio-‐economic	  status	  in	  the	  greater	  Puget	  Sound	  

area.	  These	  communities	  typically	  house	  older	  adults	  who	  are	  able	  to	  live	  independently	  

with	  minimal	  help	  in	  maintaining	  their	  home	  or	  activities	  of	  daily	  living.	  Flyers	  were	  

posted	  in	  common	  areas	  of	  these	  communities	  to	  recruit	  individuals	  for	  the	  sessions.	  In-‐

person	  recruitment	  sessions	  also	  occurred	  consisting	  of	  a	  short	  presentation	  outlining	  

the	  study	  with	  participants	  able	  to	  express	  their	  interest	  to	  participate	  in	  a	  session.	  
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Participants	  were	  required	  to	  be	  62	  years	  of	  age	  or	  older	  (per	  the	  participating	  

community’s	  residential	  requirements),	  be	  a	  resident	  at	  a	  participating	  community,	  

speak	  and	  read	  English,	  as	  well	  as	  not	  have	  any	  significant	  auditory	  impairment	  that	  

would	  affect	  conversation.	  

	  

Focus	  group	  sessions	  were	  facilitated	  by	  a	  trained	  researcher	  with	  prior	  experience	  

facilitating	  and	  supporting	  similar	  studies	  of	  health	  technology	  design	  and	  assessment.	  A	  

trained	  note	  taker	  also	  participated	  in	  data	  collection	  activities.	  The	  sessions	  lasted	  

approximately	  an	  hour,	  and	  at	  the	  beginning	  of	  each	  session	  the	  facilitator	  introduced	  

the	  purpose	  of	  the	  study.	  The	  focus	  group	  protocol	  included	  questions	  regarding	  what	  

sorts	  of	  features	  they	  would	  or	  would	  not	  like	  to	  explore	  what	  features	  would	  make	  

wellness	  tools	  agreeable	  to	  older	  adults	  and	  encourage	  their	  use.	  Additionally,	  the	  

protocol	  included	  questions	  regarding	  their	  attitudes	  and	  concerns	  about	  such	  a	  system,	  

best	  location(s)	  to	  use	  it	  in,	  and	  perceived	  usefulness.	  These	  questions	  were	  selected	  to	  

gain	  a	  greater	  understanding	  of	  the	  facilitators	  and	  barriers	  to	  use.	  	  

	  

About	  midway	  through	  the	  session,	  participants	  were	  also	  asked	  to	  fill	  out	  a	  short	  

questionnaire	  with	  a	  list	  of	  possible	  features,	  indicating	  whether	  they	  would	  or	  would	  

not	  like	  such	  a	  feature.	  These	  features	  were	  generated	  through	  discussions	  with	  the	  

research	  team.	  The	  27	  features	  on	  the	  sheet	  were	  grouped	  into	  the	  following	  major	  

categories:	  entertainment,	  learning,	  communication,	  and	  health	  management	  (See	  

appendix).	  All	  participants	  were	  asked	  to	  mark	  each	  potential	  feature	  as	  interested,	  not	  
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interested	  or	  unsure.	  Then,	  they	  selected	  3	  features	  that	  they	  decided	  they	  were	  the	  

most	  interested	  in,	  followed	  by	  3	  features	  they	  were	  least	  interested	  in.	  The	  sheet	  was	  

distributed	  to	  participants	  after	  asking	  what	  features	  the	  participants	  would	  prefer	  in	  a	  

multifunctional	  wellness	  tool	  in	  an	  open-‐ended	  manner.	  The	  University	  of	  Washington	  

institutional	  review	  board	  approved	  all	  procedures	  in	  this	  study.	  

	  

Data	  Analysis	  

	  

The	  sessions	  were	  audio	  recorded	  then	  transcribed	  while	  removing	  personally	  

identifiable	  data.	  Qualitative	  descriptive	  analysis	  was	  performed	  to	  identify	  common	  

themes	  across	  the	  various	  locations	  and	  focus	  group	  sessions[53].	  Three	  researchers	  

independently	  read	  through	  the	  transcripts	  and	  performed	  open	  coding	  to	  distinguish	  

concepts	  related	  to	  the	  content.	  Codes	  were	  generated	  and	  assigned	  to	  utterances	  

during	  the	  readings	  using	  an	  open	  coding	  format	  to	  allow	  discovery	  of	  themes	  without	  a	  

preconception	  of	  what	  they	  would	  be.	  	  Codes	  were	  assigned	  to	  emerging	  themes	  and	  

iteratively	  refined	  as	  more	  of	  the	  transcripts	  were	  coded.	  Once	  independently	  coded,	  

the	  researchers	  met	  to	  reconcile	  the	  initially	  generated	  themes	  in	  order	  to	  develop	  a	  

master	  codebook	  that	  covered	  all	  the	  emerging	  types	  of	  participant	  discussion.	  

Afterwards,	  the	  master	  codebook	  was	  used	  to	  recode	  the	  transcripts	  separately,	  and	  the	  

researchers	  met	  again	  to	  reconcile	  the	  codes.	  Once	  completed,	  these	  codes	  were	  used	  

to	  generate	  cross-‐cutting	  themes	  that	  capture	  the	  sentiment	  across	  participants	  on	  their	  
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preferences	  and	  barriers	  of	  a	  multifunctional	  wellness	  tool	  for	  older	  adults.	  	  Simple	  

counts	  were	  used	  to	  analyze	  the	  questionnaire	  data.	  

	  

Results	  

A	  total	  of	  14	  older	  adults	  over	  the	  age	  of	  62	  participated	  in	  focus	  group	  sessions	  across	  3	  

independent	  retirement	  communities	  (n=6,	  n=3,	  n=5,	  respectively).	  These	  communities	  

included	  a	  lower-‐income	  community	  (6	  participants)	  and	  two	  middle	  to	  higher-‐income	  

communities	  (8	  participants).	  The	  groups	  had	  6	  male	  participants	  and	  8	  female	  

participants.	  

	  

Focus	  Group	  Discussion	  

	  

Six	  crosscutting	  themes	  emerged	  across	  the	  3	  focus	  groups,	  and	  they	  touch	  on	  attitudes,	  

facilitators,	  and	  barriers	  towards	  use	  of	  multifunctional	  wellness	  tools.	  	  

	  

Participants	  foresee	  the	  value	  of	  using	  technologies	  for	  maintaining	  their	  health.	  	  

	  

Many	  older	  adults	  explicitly	  expressed	  their	  desire	  to	  use	  technologies	  for	  various	  health	  

purposes.	  For	  example,	  nine	  participants	  across	  these	  focus	  groups	  wanted	  some	  

technologies	  to	  manage	  their	  medication	  adherence,	  exemplified	  by	  the	  quote,	  “well,	  I	  

would	  want	  something	  that	  manages	  my	  medications”	  (FG	  1).	  Another	  participant	  

stated	  that	  technologies	  would	  be	  used	  for	  monitoring	  health-‐related	  indicators,	  “I'd	  like	  
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for	  it	  to	  monitor	  me	  completely	  and	  everything	  I've	  scheduled	  it	  would	  let	  me	  know	  

without	  having	  to	  perform	  some	  interaction	  like	  having	  in	  my	  room	  and	  not	  implanted	  

and	  so	  that	  it	  could	  tell	  me	  like	  if	  my	  blood	  pressure's	  too	  high	  or	  what	  all	  that	  health	  

stuff	  that	  is”	  (FG	  1).	  	  

	  

One	  participant	  cited	  a	  reminder	  feature	  of	  technologies	  as	  a	  possible	  contributor	  to	  

reducing	  caregiver	  burden	  and	  thus	  maintaining	  independence	  among	  older	  adults.	  The	  

participant	  commented:	  “You	  don't	  have	  to	  remember	  all	  this	  stuff...it	  could	  say	  ‘You	  

need	  to	  take	  your	  blood	  pressure	  today.’	  or	  ‘Have	  you	  taken	  your	  heart	  pill	  today?’	  so	  

that	  way	  a	  person	  would	  be	  reminded	  and	  it	  would	  eliminate	  for	  a	  lot	  of	  people	  having	  

to	  have	  a	  caregiver	  come	  in	  or	  live	  in	  a	  facility	  where	  they	  have	  to	  be	  reminded	  of	  their	  

medications	  because	  they	  are	  getting	  to	  be	  forgetful”	  (FG	  1).	  

	  	  

Participants	  appeared	  to	  feel	  dissatisfied	  with	  the	  current	  sources	  or	  the	  amount	  of	  

health	  information	  they	  can	  get.	  “I'm	  sure	  it's	  her	  nursing	  staff	  that	  answers	  it,	  but	  

there's	  no	  one	  to	  really	  answer	  those	  kinds	  of	  questions”	  (FG	  3).	  Some	  participants	  

wished	  to	  use	  technologies	  for	  finding	  health	  information	  necessary	  for	  managing	  their	  

health,	  exemplified	  by	  the	  following	  quote,	  “I	  wanted	  to	  find	  out	  information	  about	  

atypical	  heart	  rhythm”	  (FG	  1).	  Another	  participant	  identified	  the	  way	  technologies	  can	  

be	  used	  as	  an	  interactive	  tool	  for	  communicating	  remotely	  with	  their	  health	  care	  

providers:	  “Communicate	  with	  your	  doctor	  or	  healthcare	  provider	  -‐-‐	  I	  would	  especially	  

like	  that	  communication	  to	  be	  -‐-‐	  so	  you	  don't	  necessarily	  have	  to	  go	  there	  in	  person”	  (FG	  
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1),	  most	  participants	  stated	  that	  they	  would	  prefer	  in-‐person	  communication	  with	  their	  

primary	  physician	  instead	  of	  using	  an	  intermediary.	  	  	  

	  

Aging-‐related	  changes	  seem	  to	  hinder	  older	  adults	  from	  active	  technology	  engagement.	  	  

	  

Across	  the	  focus	  groups,	  participants	  clearly	  stated	  that	  physical	  disability	  due	  to	  aging	  is	  

a	  definite	  barrier	  to	  the	  use	  of	  such	  technologies.	  Participants	  also	  expressed	  the	  need	  

for	  the	  development	  of	  technologies	  that	  are	  designed	  specifically	  for	  older	  adults	  who	  

are	  experiencing	  sensory	  changes	  or	  physical	  immobility	  related	  to	  aging.	  Two	  

participants	  pointed	  out	  the	  importance	  of	  ergonomic	  issues	  that	  should	  enable	  older	  

adults	  to	  accommodate	  changes	  in	  physical	  abilities	  while	  using	  information	  

technologies.	  For	  example,	  participants	  with	  shoulder	  pain	  preferred	  using	  mouse	  and	  

keyboard	  instead	  of	  touchscreen	  monitors,	  “because	  I've	  got	  two	  bad	  shoulders	  I	  kind	  of	  

find	  that	  touchscreen	  kind	  of	  ...	  it's	  hard	  to	  do	  that	  (hold	  my	  arms	  up	  the	  whole	  time)”	  

(FG	  2).	  On	  the	  other	  hand,	  while	  a	  smaller	  and	  portable	  device	  was	  preferred	  by	  

participants	  in	  most	  times,	  there	  was	  an	  instance	  in	  which	  older	  adults	  may	  need	  a	  

bigger	  display	  in	  order	  to	  accommodate	  vision	  changes;	  “It's	  kind	  of	  a	  toss	  up.	  ...You	  

know,	  when	  you	  get	  older,	  your	  eyes	  don't	  work	  like	  they	  should.	  So	  some	  days	  the	  

iPhone	  is	  hard.	  It's	  kind	  of	  hard	  to	  deal	  with.	  Other	  days	  I'd	  like	  it	  bigger	  -‐-‐	  a	  bigger	  

screen”	  (FG	  2).	  Several	  participants	  expressed	  a	  desire	  for	  a	  voice	  recognition	  feature.	  

The	  reasons	  for	  this	  varied	  from	  mobility	  issues	  to	  hand	  dexterity.	  These	  themes	  are	  

illustrated	  by	  the	  following	  quotes:	  “seniors	  sometimes	  they	  are	  bedridden,	  sometimes	  
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they	  are	  with	  walkers,	  sometimes	  they	  have	  devices	  that	  they	  can't	  actually	  -‐-‐	  you	  know,	  

arthritis	  and	  that	  kind	  of	  thing”	  (FG	  3);	  "the	  size	  of	  the	  keys	  are	  really	  hard	  for	  older	  

people	  to	  even	  manipulate"	  (FG	  3).	  	  

	  

Preconceptions	  of	  technology	  are	  barriers	  to	  technology	  acceptance	  

	  

Older	  adults	  in	  these	  focus	  groups	  appeared	  to	  have	  several	  preconceived	  barriers	  

about	  technology	  and	  how	  it	  relates	  to	  them.	  Several	  participants	  suggested	  that	  

“technology”	  is	  not	  something	  they’d	  be	  attracted	  to	  or	  intuitively	  find	  use	  for,	  “I'm	  

honestly	  feeling	  that	  I'm	  in	  the	  wrong	  discussion	  because	  I	  don't	  have	  a	  computer	  

either.	  And,	  technology	  is	  kind	  of	  not	  where	  I	  am.	  …	  I'm	  untechnological.”	  (FG	  1).	  

Alternatively	  other	  members	  spoke	  of	  older	  adults	  in	  general	  not	  being	  technological,	  “I	  

mentioned	  to	  you	  that	  this	  would	  be	  a	  problem	  that	  a	  lot	  of	  older	  people	  do	  not	  use	  

computers.“	  (FG	  1).	  

	  

A	  smaller,	  portable	  device,	  one	  can	  carry	  around	  with	  them	  at	  all	  times	  is	  preferable	  to	  a	  

larger	  device	  that	  may	  sit	  in	  common	  areas.	  

	  

Many	  older	  adults	  across	  the	  various	  focus	  groups	  expressed	  a	  preference	  for	  a	  smaller,	  

portable	  device	  as	  opposed	  to	  a	  larger	  one	  that	  could	  be	  used	  in	  a	  community	  setting.	  

Participants	  placed	  a	  premium	  on	  portability,	  such	  as	  wanting	  a	  device	  that	  is	  “small,	  

and	  light	  and	  easy	  to	  take	  with	  me	  and	  easy	  to	  have	  with	  me	  all	  the	  time,”	  (FG	  2)	  due	  to	  
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convenience.	  Many	  specifically	  voiced	  that	  they	  would	  want	  “a	  small	  mobile	  device	  as	  

opposed	  to	  a	  large	  fixed	  box,“(FG	  1)	  which	  they	  saw	  as	  unnecessary	  clutter.	  The	  

portability	  and	  resulting	  convenience	  of	  the	  device	  was	  thus	  a	  more	  compelling	  vision	  

for	  how	  they	  would	  want	  to	  use	  this	  tool.	  Consequently,	  there	  was	  a	  consensus	  that	  

portability	  would	  allow	  them	  to	  have	  the	  tool	  near	  them	  at	  all	  times	  to	  maximize	  its	  

usefulness.	  	  

	  

Older	  adults	  have	  not	  found	  it	  easy	  to	  locate	  general	  health	  information	  that	  they	  can	  

trust	  as	  reliable	  and	  accurate,	  and	  wish	  it	  were	  easy	  to	  do	  so.	  

	  

One	  of	  the	  major	  themes	  that	  cut	  across	  the	  various	  focus	  groups	  was	  the	  idea	  that	  

many	  older	  adults	  have	  questions	  about	  general	  health	  information	  that	  they	  are	  

curious	  about	  but	  are	  unable	  to	  have	  answered	  easily.	  When	  they	  are	  able	  to	  locate	  an	  

answer,	  they	  have	  a	  hard	  time	  discerning	  if	  the	  answer	  is	  accurate	  or	  reliable.	  

Participants	  expressed	  their	  curiosity	  regarding	  several	  generalized	  health	  topics,	  where	  

they	  were	  dissatisfied	  with	  their	  current	  understanding	  and	  options	  for	  discovery.	  For	  

example,	  one	  participant	  wondered	  why	  “some	  medications	  say	  don’t	  eat	  grapefruit	  ...	  

What	  is	  it	  that	  the	  grapefruit	  is	  doing?”(FG	  3).	  The	  same	  participant	  noted	  that	  a	  

centralized,	  reliable	  information	  source	  for	  general	  health	  questions	  would	  be	  helpful.	  	  

	  

Another	  participant	  complained	  that	  when	  he	  tried	  to	  find	  health	  information	  online,	  he	  

“came	  up	  with	  3	  different	  sources	  and	  they're	  done	  in	  an	  illogical	  way,	  an	  incomplete	  
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way,	  they	  disagree.	  I	  wish	  that	  I	  could	  get	  something	  that	  is	  definitive	  that	  was	  like	  A-‐Z,	  

instead	  of	  being	  totally	  random…if	  I	  was	  to	  score	  the	  people	  who	  did	  this	  work,	  I	  would	  

say	  you	  have	  failed	  because	  I'm	  confused.”	  (FG	  3)	  This	  participant	  found	  that	  looking	  for	  

more	  information	  about	  his	  health	  condition	  online	  as	  often	  contradictory	  and	  

confusing,	  where	  several	  sources	  provide	  different	  information.	  These	  issues	  were	  

exacerbated	  as	  search	  engines	  would	  provide	  many	  different	  potential	  sources	  of	  

information,	  and	  it	  was	  unclear	  which	  source	  should	  be	  trusted.	  Similar	  to	  the	  other	  

participant,	  he	  wished	  there	  was	  a	  centralized,	  trusted	  source	  where	  he	  could	  go	  and	  be	  

confident	  in	  its	  information.	  Across	  the	  groups,	  perceived	  access	  to	  reliable	  and	  trusted	  

health	  information	  was	  lacking,	  and	  participants	  would	  like	  a	  centralized	  resource	  where	  

they	  can	  trust	  that	  the	  information	  they	  are	  getting	  is	  accurate.	  

	  

While	  participants	  are	  willing	  to	  confer	  with	  technologies	  to	  get	  health	  and	  other	  

information,	  they	  are	  concerned	  about	  the	  privacy	  &	  confidentiality	  of	  the	  tools.	  

	  

While	  participants	  in	  focus	  groups	  were	  enthusiastic	  about	  having	  a	  device	  that	  could	  

help	  them	  with	  various	  tasks,	  they	  expressed	  some	  concern	  with	  the	  privacy	  and	  

confidentiality	  of	  that	  information	  with	  regards	  to	  the	  wellness	  tool.	  One	  participant	  

voiced	  a	  concern	  that	  “the	  more	  personal	  [the	  information]	  is	  to	  me	  the	  less	  I	  would	  

want	  the	  world	  to	  know”(FG	  2),	  especially	  with	  respect	  to	  personal	  health	  information.	  	  

Another	  participant	  voiced	  that	  “A	  medical	  record	  online;	  you're	  opening	  up	  all	  of	  that	  

to	  everybody	  that	  has	  access.”	  (FG	  2).	  	  In	  order	  to	  mitigate	  some	  of	  the	  privacy	  
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concerns,	  a	  third	  participant	  suggested	  that	  a	  filter	  could	  be	  implemented	  so	  that	  “[he]	  

can	  see	  [the	  screen]	  but	  somebody	  behind	  me	  couldn't	  because	  the	  angle	  would	  be	  

wrong	  for	  them”	  (FG	  2).	  By	  having	  this	  screen	  available,	  he	  would	  feel	  more	  confident	  in	  

using	  the	  tool	  for	  health	  purposes.	  While	  health	  information	  retrieval	  and	  management	  

was	  seen	  very	  useful	  for	  their	  everyday	  lives,	  it	  was	  tempered	  by	  concerns	  about	  privacy	  

and	  who	  would	  be	  able	  to	  access	  the	  data.	  	  

	  

Questionnaire	  Results	  

	  

Twelve	  of	  the	  thirteen	  participants	  completed	  the	  questionnaire.	  Participants	  noted	  that	  

of	  the	  listed	  features,	  the	  most	  desired	  were:	  Learning	  via	  finding	  out	  information,	  

communicating	  via	  phone,	  and	  managing	  health	  via	  tracking	  fitness	  (Table	  I).	  The	  least	  

wanted	  feature	  was	  communicating	  via	  text	  chat	  (Table	  I).	  

	  

[INSERT	  TABLE	  2.1]	  

	  

[INSERT	  TABLE	  2.2]	  

	  

[INSERT	  TABLE	  2.3]	  	  
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Discussion	  

The	  goals	  behind	  the	  sessions	  were	  to	  explore	  the	  preferences	  and	  attitudes	  of	  older	  

adults	  towards	  a	  multifunctional	  wellness	  tool.	  During	  the	  discussions,	  it	  became	  clear	  

that	  a	  major	  barrier	  to	  adoption	  of	  a	  wellness	  tool	  is	  the	  existing	  preconceptions	  of	  

older	  adults	  towards	  what	  technology	  is	  and	  how	  it	  relates	  to	  them.	  While	  we	  were	  

more	  interested	  in	  what	  in	  an	  ideal	  tool	  would	  have	  and	  were	  not	  discussing	  a	  specific,	  

existing	  tool,	  some	  chose	  not	  to	  engage	  in	  the	  discussion,	  labeling	  themselves	  as	  

“untechnological”.	  Others	  in	  groups	  were	  wary,	  warning	  that	  encouraging	  people	  who	  

do	  not	  engage	  with	  computers	  or	  technology	  to	  use	  new	  systems	  may	  be	  difficult,	  even	  

if	  it	  is	  designed	  with	  them	  in	  mind.	  These	  sentiments	  suggest	  that	  greater	  education	  of	  

what	  technology	  entails	  and	  what	  tools	  are	  available	  may	  be	  needed	  to	  change	  

conceptions	  of	  what	  technology	  is	  and	  what	  it	  can	  do	  for	  older	  adults.	  As	  stated	  by	  

Olphert	  et	  al.,	  breaking	  down	  the	  barrier	  of	  an	  immediate	  negative	  reaction	  to	  

technology	  itself,	  will	  improve	  its	  chances	  of	  acceptance[54].	  Once	  the	  barrier	  has	  been	  

crossed,	  if	  the	  new	  technology	  is	  difficult	  or	  frustrating	  to	  use,	  it	  will	  not	  appeal	  to	  them	  

at	  all.	  Thus,	  a	  combination	  of	  an	  easy	  to	  use	  tool,	  combined	  with	  education	  or	  tutorials	  

could	  create	  happier	  users.	  

	  

Previous	  studies	  have	  suggested	  that	  many	  factors	  affect	  older	  adults’	  adoption	  of	  new	  

technologies,	  including	  previous	  conceptions	  of	  what	  the	  technology	  is	  and	  entails.	  

Many	  older	  adults	  may	  have	  negative	  perceptions	  towards	  technologies,	  such	  as	  having	  

too	  many	  options,	  causing	  interruptions,	  inconvenience,	  and	  reliability	  issues[44].	  On	  
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the	  other	  hand,	  factors	  that	  generated	  a	  positive	  perception	  towards	  new	  technologies	  

included	  supporting	  activities,	  convenience,	  and	  useful	  features[44].	  There	  may	  be	  also	  

some	  issues	  of	  access,	  lack	  of	  perceived	  utility,	  and	  financial	  worries[54–56].	  The	  

literature	  supports	  our	  findings	  of	  factors	  that	  generate	  positive	  or	  negative	  perceptions	  

towards	  potential	  new	  technologies.	  We	  have	  found	  that	  similar	  issues	  would	  

discourage	  adoption	  of	  wellness	  technologies	  of	  older	  adults,	  such	  as	  the	  inclusion	  of	  

components	  that	  participants	  may	  consider	  useless.	  However,	  the	  participants	  felt	  

strongly	  about	  adopting	  a	  wellness	  tool	  that	  could	  help	  them	  manage	  their	  health,	  

where	  they	  could	  see	  that	  such	  a	  tool	  would	  fulfill	  an	  unmet	  need.	  	  Participants	  also	  

described	  issues	  and	  unmet	  needs	  such	  as	  being	  able	  to	  find	  reliable	  health	  information	  

online	  that	  would	  encourage	  their	  use	  of	  a	  wellness	  tool	  meeting	  these	  needs.	  The	  

discussions	  suggest	  that	  older	  adults	  would	  be	  willing	  to	  use	  a	  multifunctional	  wellness	  

tool	  if	  it	  met	  their	  specific	  preferences.	  

	  

Another	  issue	  that	  consistently	  arose	  as	  a	  barrier	  to	  use	  is	  the	  dissatisfaction	  with	  

currently	  available	  interfaces.	  Currently	  available	  interfaces	  were	  lacking	  with	  respect	  to	  

aging-‐related	  changes	  that	  may	  hinder	  them	  from	  being	  actively	  engaged.	  Many	  

complained	  about	  difficulties	  due	  to	  vision	  or	  physical	  changes	  like	  being	  unable	  to	  keep	  

one’s	  arm	  held	  up	  for	  touchscreens	  without	  discomfort,	  even	  for	  healthy	  older	  adults.	  

These	  issues	  are	  exacerbated	  with	  individuals	  who	  have	  physical	  disabilities,	  such	  as	  

those	  with	  walkers	  or	  are	  bedridden.	  For	  these	  reasons,	  voice	  recognition	  and	  

commands	  were	  popular	  and	  suggest	  that	  future	  designs	  should	  make	  sure	  there	  are	  
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multiple	  modalities	  of	  input	  so	  that	  users	  can	  comfortably	  use	  the	  tools	  across	  a	  wide	  

range	  of	  physical	  states.	  More	  broadly,	  the	  interface	  between	  technology	  and	  user	  

needs	  to	  be	  compatible	  with	  older	  adults	  and	  their	  unique	  needs	  [57],	  such	  as	  having	  

the	  text	  be	  larger,	  being	  able	  to	  rest	  hands	  or	  arms	  with	  minimal	  stress,	  and	  making	  the	  

tool	  ergonomically	  appropriate.	  

	  

Many	  features	  were	  discussed	  as	  potentially	  useful,	  but	  the	  most	  wanted	  features	  

centered	  around	  issues	  of	  health	  and	  information.	  Through	  all	  groups,	  the	  lack	  of	  

reliable,	  easy	  to	  locate	  health	  information	  was	  at	  the	  forefront	  of	  people’s	  minds.	  The	  

health	  information	  being	  sought	  was	  not	  necessarily	  specific	  to	  an	  individual	  user,	  

however.	  Much	  of	  the	  information	  need	  surrounded	  general	  health	  information	  that	  

could	  be	  applied	  to	  multiple	  people.	  As	  previously	  discussed,	  one	  participant	  wondered	  

why	  she	  was	  not	  supposed	  to	  eat	  grapefruit	  with	  her	  medications	  and	  could	  not	  locate	  

the	  information	  she	  wanted	  about	  it.	  	  She	  did	  not	  want	  to	  bother	  her	  personal	  physician	  

with	  these	  questions,	  since	  she	  would	  rather	  ask	  specific	  questions	  about	  her	  situation	  

in	  the	  short	  time	  allotted	  during	  the	  visit.	  Thus,	  a	  reliable,	  easily	  accessible	  resource	  for	  

standard	  health	  questions	  would	  be	  well	  received	  by	  this	  population	  in	  a	  wellness	  tool.	  

For	  example,	  one	  participant	  found	  WebMD	  and	  the	  Mayo	  Clinic	  website	  as	  trustworthy	  

and	  reliable	  enough	  for	  her	  purposes.	  	  

	  

Participants	  responded	  positively	  to	  the	  suggestion	  of	  a	  device	  that	  would	  give	  them	  

health	  alerts,	  such	  as	  reminders	  to	  take	  medications	  or	  health	  monitoring	  to	  detect	  
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early	  changes	  in	  health	  status,	  similar	  to	  other	  studies	  regarding	  older	  adult	  attitudes	  

towards	  health	  monitoring	  in	  smart	  homes[58,59].	  In	  fact,	  managing	  medications	  was	  

the	  feature	  that	  was	  most	  frequently	  marked	  as	  “most	  wanted”	  by	  the	  participants,	  

which	  includes	  reminders	  and	  information	  about	  what	  each	  medication	  does.	  	  While	  

individualized	  health	  alerts	  and	  monitoring	  were	  desirable,	  there	  was	  some	  caution	  in	  

storing	  this	  information,	  since	  they	  wanted	  to	  keep	  their	  privacy	  and	  confidentiality.	  If	  

future	  work	  wishes	  to	  support	  health-‐related	  features,	  security	  issues	  should	  be	  

addressed	  by	  those	  building	  the	  devices	  to	  ensure	  confidence	  by	  the	  eventual	  end	  users.	  

Taken	  as	  a	  whole,	  this	  suggests	  that	  older	  adults	  would	  like	  a	  tool	  that	  could	  help	  them	  

manage	  their	  health,	  with	  reminders	  to	  make	  sure	  they	  do	  the	  things	  they	  know	  they	  

should	  be	  doing,	  and	  able	  to	  easily	  retrieve	  reliable	  information	  about	  health	  and	  

health-‐related	  things.	  

	  

Besides	  health	  information,	  there	  also	  seemed	  to	  be	  frustration	  about	  the	  level	  of	  

difficulty	  on	  navigating	  and	  finding	  general	  information.	  Several	  participants	  suggested	  

that	  it	  can	  be	  difficult	  to	  dig	  through	  the	  information	  out	  there	  to	  find	  what	  they	  want.	  

Search	  engines	  seemed	  inadequate	  for	  their	  needs	  or	  did	  not	  match	  what	  they	  expected	  

to	  find	  when	  searching.	  	  While	  they	  understood	  that	  search	  engine	  results	  are	  supposed	  

to	  rank	  web	  pages	  by	  relevance	  to	  their	  query,	  they	  were	  not	  satisfied	  with	  this	  level	  of	  

guidance	  and	  wanted	  a	  direct	  answer	  to	  their	  question	  immediately.	  They	  seemed	  to	  

want	  information	  given	  to	  them	  rather	  than	  having	  to	  wade	  through	  several	  results	  of	  

their	  searches,	  which	  would	  be	  a	  very	  useful	  feature	  on	  a	  wellness	  tool.	  Further	  
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exploration	  of	  this	  area	  may	  lead	  to	  more	  satisfied	  users	  of	  wellness	  tools	  by	  alleviating	  

frustration.	  

	  

The	  groups	  placed	  an	  importance	  of	  the	  portability	  and	  convenience	  for	  this	  wellness	  

tool,	  with	  all	  members	  wanting	  a	  device	  they	  could	  carry	  around	  with	  them	  at	  all	  times.	  

Participants	  reacted	  negatively	  to	  the	  idea	  of	  a	  device	  that	  was	  large	  so	  it	  could	  be	  seen	  

by	  several	  people.	  The	  participants	  were	  worried	  about	  the	  issue	  of	  privacy,	  especially	  

with	  respect	  to	  their	  health	  data.	  The	  more	  personal	  or	  health-‐related	  the	  data	  were,	  

the	  more	  likely	  the	  participants	  were	  to	  be	  worried	  about	  the	  privacy	  aspect	  when	  using	  

a	  bigger	  screen.	  This	  is	  in	  line	  with	  the	  understanding	  of	  the	  tradeoff	  between	  

usefulness	  and	  privacy	  in	  previous	  studies	  interested	  in	  health	  data	  with	  respect	  to	  

smart	  homes,	  where	  it	  was	  recognized	  that	  in	  order	  to	  maximize	  usefulness,	  more	  

private	  data	  may	  need	  to	  be	  used[59].	  Thus,	  since	  participants	  expected	  more	  personal	  

health	  data	  were	  to	  be	  used,	  they	  were	  not	  interested	  in	  having	  a	  large	  screen	  thus	  

reducing	  the	  accessibility	  of	  their	  personal	  data.	  The	  large	  screen	  size	  was	  also	  at	  odds	  

with	  the	  stated	  preference	  of	  a	  smaller,	  portable	  device	  that	  they	  could	  carry	  around	  

with	  them	  everywhere	  for	  convenience	  purposes.	  By	  having	  a	  portable	  device,	  

participants	  would	  not	  have	  a	  box	  that	  would	  sit	  at	  home	  and	  take	  up	  space.	  However,	  

one	  individual	  suggested	  that	  being	  able	  to	  hook	  up	  the	  device	  to	  a	  larger	  screen	  might	  

be	  useful.	  The	  actual	  wellness	  device	  would	  still	  be	  portable	  and	  easy	  to	  carry.	  Designs	  

for	  a	  wellness	  tool	  should	  look	  into	  creating	  a	  small,	  easily	  portable	  device.	  However,	  

how	  small	  differed	  somewhat,	  ranging	  from	  a	  preference	  of	  roughly	  3.5”	  screen	  size	  to	  a	  
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preference	  of	  a	  6”	  screen	  size.	  	  Further	  research	  should	  look	  into	  what	  size	  screen	  would	  

be	  ideal,	  and	  why	  individuals	  prefer	  each	  screen	  size.	  

	  

Finally,	  although	  health	  was	  the	  biggest	  recurring	  issue,	  others	  also	  wanted	  to	  be	  

entertained	  such	  as	  by	  watching	  movies	  or	  keeping	  up	  with	  the	  news.	  	  Previous	  studies	  

have	  indicated	  that	  seniors’	  online	  communities	  primarily	  act	  as	  entertainment	  and	  

sources	  of	  casual	  leisure,	  suggesting	  that	  there	  is	  a	  need	  for	  play	  and	  entertainment	  that	  

may	  not	  be	  fully	  satisfied	  elsewhere[60].	  Entertainment,	  and	  games	  in	  particular,	  have	  

the	  potential	  to	  increase	  older	  adults’	  well-‐being	  by	  improving	  their	  affect	  and	  reducing	  

loneliness[61].	  Consequently,	  including	  play	  and	  entertainment	  features	  could	  increase	  

the	  value	  of	  the	  wellness	  tool.	  One	  could	  consider	  integrating	  play	  features	  that	  

positively	  affect	  social	  interaction	  and	  cognitive	  function.	  	  

	  

Compared	  to	  the	  health	  management	  features,	  the	  entertainment	  features	  such	  as	  

watching	  classic	  movies	  did	  not	  have	  a	  strong	  consensus	  across	  the	  participants.	  

Participants	  were	  somewhat	  polarized	  in	  responses.	  For	  example,	  while	  several	  

participants	  marked	  watching	  classic	  movies	  as	  one	  of	  their	  “most	  interested”	  features,	  

others	  marked	  it	  as	  their	  “least	  interested.”	  It	  is	  currently	  unclear	  whether	  lack	  of	  

interest	  may	  come	  from	  preferring	  newer	  movies,	  wanting	  no	  entertainment	  at	  all	  

within	  a	  wellness	  tool	  or	  other	  reasons.	  Further	  investigation	  in	  the	  matter	  is	  needed	  

before	  determining	  the	  reasons	  behind	  these	  differences.	  One	  may	  consider	  creating	  

these	  features	  as	  a	  separate	  add-‐on	  feature	  for	  those	  who	  are	  interested.	  	  Finally,	  
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others	  wished	  to	  have	  facile	  communication,	  such	  as	  by	  implementing	  a	  phone	  feature	  

or	  easy	  access	  to	  health	  providers.	  However,	  these	  features	  had	  a	  wider	  range	  of	  

responses,	  while	  health-‐related	  aspects	  were	  wanted	  by	  almost	  all	  of	  those	  present.	  

	  

Conclusion	  &	  Future	  Work	  

Future	  research	  should	  expand	  on	  these	  themes.	  Researchers	  should	  investigate	  

overcoming	  barriers	  of	  technology	  perception,	  how	  to	  ensure	  reliable	  health	  

information	  is	  easily	  accessible,	  and	  examine	  more	  specifically	  how	  older	  adults	  wish	  to	  

interface	  with	  a	  wellness	  tool	  during	  implementation.	  	  Further	  work	  is	  also	  needed	  to	  

establish	  the	  effectiveness	  of	  these	  features	  together	  as	  a	  whole,	  and	  to	  seek	  further	  

input	  by	  a	  larger	  number	  and	  variety	  of	  older	  adults.	  	  

	  

In	  conclusion,	  a	  multifunctional	  wellness	  tool	  for	  older	  adults	  can	  be	  attractive	  for	  the	  

population,	  if	  several	  key	  ideas	  are	  taken	  into	  account.	  First,	  the	  interface	  needs	  to	  be	  

intuitive	  and	  interactions	  need	  to	  be	  able	  to	  be	  done	  without	  undue	  stress,	  pain	  or	  

frustration	  and	  the	  device	  should	  be	  portable	  to	  facilitate	  convenience.	  Second,	  work	  

needs	  to	  be	  done	  to	  better	  understand	  how	  to	  overcome	  preconceptions	  of	  technology	  

that	  may	  lead	  people	  to	  dismiss	  new	  tools	  out	  of	  hand.	  Finally,	  health	  and	  health-‐related	  

information	  tools	  should	  be	  at	  the	  forefront	  of	  new	  tools,	  so	  as	  to	  increase	  satisfaction	  

and	  potential	  engagement.	  
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Limitations	  

There	  are	  some	  limitations	  to	  this	  work	  that	  should	  be	  acknowledged.	  The	  first	  

limitation	  is	  the	  ability	  to	  which	  this	  study	  can	  be	  generalized	  to	  a	  wider	  audience,	  due	  

to	  a	  relatively	  small	  sample	  size.	  Although	  the	  sessions	  occurred	  at	  both	  lower	  and	  

higher-‐income	  facilities,	  all	  participants	  were	  still	  from	  a	  single	  metro	  area.	  

Furthermore,	  the	  level	  of	  computer	  comfort	  and	  skills	  was	  not	  assessed,	  and	  their	  

perceptions	  may	  differ	  depending	  on	  the	  level	  of	  skill.	  Nonetheless,	  the	  results	  of	  this	  

pilot	  study	  suggest	  directions	  for	  future	  inquiry.	  	  
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Table	  2.1.	  Features	  most	  frequently	  marked	  as	  “wanted”	  or	  “unwanted”	  by	  participants.	  
(n=12)	  #=number	  of	  participants	  selecting.	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	   	  
	  
	  
	  

Most	  Frequently	  Marked	  as	  Wanted	   Most	  Frequently	  Marked	  as	  Unwanted	  	  
#	   Feature	   #	   Feature	  

12	   Learn	  via	  Finding	  out	  information	  
Communicate	  via	  phone	  
Manage	  health	  via	  tracking	  fitness	  
Learn	  via	  Keeping	  up	  with	  the	  news	  

6	  
4	  
4	  
4	  

Communicate	  via	  text	  chat	  
Entertained	  via	  watching	  classic	  movies	  
Entertained	  via	  playing	  games	  
Entertained	  via	  listening	  to	  new	  music	  

12	  
12	  
11	  
11	   Learn	  something	  new	   4	   Communicate	  with	  family	  

11	  
Manage	  health	  via	  finding	  health	  
information	   4	   Communicate	  with	  friends	  

11	  
Manage	  health	  via	  communicating	  
with	  doctor	   4	   Communicate	  with	  people	  nearby	  
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Table	  2.2.	  Features	  most	  frequently	  marked	  as	  “most	  interested”	  or	  “least	  interested”	  by	  
participants.	  Each	  participant	  could	  select	  up	  to	  3	  features	  as	  “Most	  interested”	  or	  “least	  
interested”	  in	  (n=12).	  #=number	  of	  participants	  selecting.	  
	  
Most	  Frequently	  Marked	  as	  Most	  Interested	  	   Most	  Frequently	  Marked	  as	  Least	  Interested	  
#	   Feature	   #	   Feature	  
5	   Manage	  your	  health	  via	  managing	  your	  

medications	  
4	   Entertained	  via	  watching	  classic	  TV	  shows	  

4	   Entertained	  via	  watching	  recently	  released	  
movies	  

4	   Entertained	  via	  playing	  games	  

3	   Entertained	  via	  watching	  classic	  movies	   4	   Entertained	  via	  listening	  to	  new	  music	  
3	   Learn	  via	  keeping	  up	  with	  the	  news	   4	   Entertained	  via	  solving	  puzzles	  
3	   Learn	  via	  finding	  out	  information	   4	   Communicate	  via	  social	  network	  such	  as	  Facebook	  
3	   Manage	  health	  via	  finding	  health	  

information	  
3	   Entertained	  via	  listening	  to	  older	  hit	  music	  

3	   Manage	  health	  via	  communicating	  with	  
doctor	  

	   	  

	  
Table	  2.3.	  Features	  most	  frequently	  marked	  as	  “unsure”	  by	  participants	  (n=12).	  
#=number	  of	  participants	  selecting.	  
	  
Most	  Frequently	  Marked	  as	  Unsure	  
#	   Feature	  
3	   Manage	  health	  via	  managing	  medications	  
2	   Communicate	  via	  Social	  networking	  like	  Facebook	  
2	   Entertained	  via	  solving	  puzzles	  
2	   Entertained	  via	  watching	  classic	  TV	  
2	   Entertained	  via	  watching	  new	  TV	  

	  
	  

	  
Appendix	  2.1:	  Feature	  Sheet	  

UNIVERSITY	  OF	  WASHINGTON	  
FEATURE	  SHEET	  
Understanding	  Attitudes	  towards	  a	  Multi-‐Purpose	  Technology	  Tool	  for	  Community	  
Engagement	  Among	  Older	  Adults	  
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Are	  you	  interested	  in	  a	  technology	  that	  lets	  you…	  
	  
	  
	   Be	  Entertained	  in	  the	  following	  ways:	   Yes	   No	   Unsure	   	  

	   Watch	  recently	  released	  movies	   �	   �	   �	   ____	  

	   Watch	  classic	  movies	   �	   �	   �	   ____	  

	   Watch	  new	  television	  shows	   �	   �	   �	   ____	  

	   Watch	  classic	  television	  shows	   �	   �	   �	   ____	  

	   Play	  Games	   �	   �	   �	   ____	  

	   Listen	  to	  recently	  released/new	  music	   �	   �	   �	   ____	  

	   Listen	  to	  older	  hit	  music	  or	  classics	  from	  
specific	  eras	  

�	   �	   �	   ____	  

	   Solve	  Puzzles	   �	   �	   �	   ____	  

	   Look	  at	  old	  pictures	  of	  family	  and	  friends	   �	   �	   �	   ____	  

	   Look	  at	  new	  pictures	  of	  family	  and	  friends	   �	   �	   �	   ____	  

	  
	  
	  
Are	  you	  interested	  in	  a	  technology	  that	  lets	  you…	  
	  
	  
	   Learn	  in	  the	  following	  ways:	   Yes	   No	   Unsure	   	  

	   Keep	  up	  with	  the	  news	   �	   �	   �	   ____	  

	   Find	  out	  information	   �	   �	   �	   ____	  

	   Learn	  something	  new	   �	   �	   �	   ____	  
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Are	  you	  interested	  in	  a	  technology	  that	  lets	  you…	  
	  
	  
	   Communicate	  in	  the	  following	  ways:	   Yes	   No	   Unsure	   	  

	   Through	  video	   �	   �	   �	   ___	  

	   Through	  phone	   �	   �	   �	   ___	  

	   Through	  email	   �	   �	   �	   ___	  

	   Through	  text	  chat	  feature	   �	   �	   �	   ___	  

	   With	  family	  	   �	   �	   �	   ___	  

	   With	  friends	  	   �	   �	   �	   ___	  

	   With	  people	  nearby	   �	   �	   �	   ___	  

	   With	  people	  far	  away	   �	   �	   �	   ___	  

	   By	  using	  a	  social	  network	  such	  as	  Facebook	   �	   �	   �	   ___	  

	  
	  
Are	  you	  interested	  in	  a	  technology	  that	  lets	  you…	  
	  
	   Manage	  your	  Health	  in	  the	  following	  ways:	   Yes	   No	   Unsure	   	  
	   Manage	  your	  medications	   �	   �	   �	   ___	  
	   Find	  health	  information	   �	   �	   �	   ___	  
	   Track	  your	  fitness	   �	   �	   �	   ___	  
	   Stay	  fit	  (with	  exercise	  games	  or	  videos)	   �	   �	   �	   ___	  
	   Communicate	  with	  your	  doctor/health	  care	  

provider	  
�	   �	   �	   ___	  
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Chapter	  3:	  The	  Use	  of	  Think-‐Aloud	  and	  Instant	  Data	  Analysis	  in	  
Evaluation	  Research:	  Exemplar	  and	  Lessons	  Learned*	  
	  

Abstract	  

While	  health	  information	  technologies	  have	  become	  increasingly	  popular,	  many	  have	  

not	  been	  formally	  tested	  to	  ascertain	  their	  usability.	  Traditional	  rigorous	  methods	  take	  

significant	  amounts	  of	  time	  and	  manpower	  to	  evaluate	  the	  usability	  of	  a	  system.	  In	  this	  

paper,	  we	  evaluate	  the	  use	  of	  instant	  data	  analysis	  (IDA)	  as	  developed	  by	  Kjeldskov	  et	  al.	  

to	  perform	  usability	  testing	  tool	  designed	  for	  older	  adults	  and	  caregivers.	  The	  IDA	  

method	  is	  attractive	  because	  it	  takes	  significantly	  less	  time	  and	  manpower	  than	  the	  

traditional	  usability	  testing	  methods.	  In	  this	  paper	  we	  demonstrate	  how	  IDA	  was	  used	  to	  

evaluate	  usability	  of	  a	  multifunctional	  wellness	  tool,	  discuss	  study	  results	  and	  lessons	  

learned	  while	  using	  this	  method.	  We	  also	  present	  findings	  from	  an	  extension	  of	  the	  

method	  which	  allows	  the	  grouping	  of	  similar	  usability	  problems	  in	  an	  efficient	  manner.	  

We	  found	  that	  the	  IDA	  method	  is	  a	  quick,	  relatively	  easy	  approach	  to	  identifying	  and	  

ranking	  usability	  issues	  among	  health	  information	  technologies.	  	  

	  

Highlights	  

1. We	  present	  the	  use	  of	  a	  quick	  method	  for	  usability	  testing	  with	  a	  case	  exemplar.	  

2. The	  method	  presented	  in	  this	  study	  gives	  good	  insight	  into	  usability	  issues.	  

3. Others	  can	  benefit	  from	  this	  method	  as	  it’s	  faster	  and	  requires	  less	  commitment.	  

*This	  manuscript	  has	  been	  submitted	  for	  review	  in	  the	  Journal	  of	  Biomedical	  Informatics	  and	  has	  been	  written	  to	  meet	  

publication	  guidelines.	  
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1	  Introduction	  

Usability	  testing	  is	  an	  important	  component	  of	  design,	  as	  it	  aims	  to	  assess	  ease	  of	  use	  

and	  identify	  learnability	  issues	  of	  a	  specific	  tool.	  Performing	  usability	  testing	  typically	  

involves	  users	  from	  the	  target	  user	  group.	  These	  “real”	  users	  may	  think	  or	  act	  differently	  

than	  expected	  by	  the	  designers	  or	  developers[1].	  Often,	  usability	  issues	  are	  only	  

identified	  when	  testing	  with	  real	  users,	  reinforcing	  the	  importance	  of	  doing	  “real	  world”	  

usability	  testing.	  Furthermore,	  this	  testing	  can	  be	  done	  during	  early	  stages	  of	  

development,	  leading	  to	  easier	  and	  cheaper	  fixes	  compared	  to	  finding	  issues	  after	  the	  

product	  has	  been	  built	  and	  released.	  However,	  the	  usability	  testing	  process	  can	  be	  time	  

consuming	  and	  labor	  intensive.	  This	  may	  lead	  designers	  to	  omit	  testing,	  as	  the	  upfront	  

cost	  is	  perceived	  to	  be	  too	  high	  even	  though	  the	  process	  could	  be	  useful.	  Instant	  data	  

analysis	  may	  be	  one	  solution	  to	  address	  this	  challenge	  providing	  real	  world	  testing	  while	  

reducing	  the	  time	  and	  labor	  involved.	  

	  

1.1	  Usability	  Testing	  

	  

Traditional	  usability	  testing	  involves	  a	  think-‐aloud	  protocol	  combined	  with	  a	  video	  

recording	  of	  a	  user	  from	  the	  target	  group	  as	  they	  interact	  directly	  with	  the	  device	  or	  tool	  

in	  question	  to	  complete	  specified	  tasks[2–4].	  This	  recorded	  video	  allows	  for	  observation	  

of	  the	  user	  to	  identify	  points	  of	  frustration,	  confusion	  or	  other	  issues.	  The	  video	  is	  

transcribed	  and	  often	  analyzed	  qualitatively	  or	  referenced	  for	  issues.	  These	  issues	  are	  

then	  reconciled	  between	  researchers,	  and	  scored	  by	  severity,	  depending	  on	  the	  
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frequency	  of	  the	  issue	  and	  how	  much	  it	  delayed	  or	  frustrated	  the	  user	  on	  completing	  

the	  tasks.	  While	  such	  observational	  analysis	  identifies	  what	  causes	  the	  user	  to	  be	  

frustrated	  or	  delayed,	  the	  reason	  or	  why	  this	  causes	  frustration	  may	  not	  be	  clear.	  In	  

order	  to	  better	  understand	  the	  users’	  thought	  process,	  observation	  is	  often	  combined	  

with	  a	  think-‐aloud	  protocol.	  The	  think-‐aloud	  protocol	  asks	  the	  user	  to	  verbalize	  their	  

thoughts	  as	  they	  perform	  the	  tasks	  required	  in	  a	  usability	  test	  thus	  providing	  insight	  into	  

their	  mental	  model	  with	  its	  roots	  in	  Ericsson	  and	  Simon’s	  work[1,5].	  With	  these	  data,	  

researchers	  can	  then	  examine	  the	  differences	  between	  the	  participants’	  mental	  model	  

and	  the	  system’s	  interaction	  model	  to	  identify	  errors	  and	  changes	  that	  need	  to	  be	  

made.	  The	  users’	  thoughts	  can	  address	  what	  users	  like,	  what	  they	  dislike	  or	  how	  to	  

improve	  the	  interface	  and	  tool	  from	  their	  perspective.	  Combining	  these	  two	  techniques	  

with	  qualitative	  analysis	  of	  a	  transcript	  comprises	  the	  traditional	  method	  for	  usability	  

testing.	  At	  the	  end	  of	  the	  analysis,	  researchers	  or	  designers	  are	  able	  to	  generate	  a	  list	  of	  

usability	  issues	  and	  a	  related	  a	  score/severity	  ranking	  for	  each	  issue.	  Such	  usability	  tests	  

have	  been	  used	  successfully	  to	  assess	  the	  usability	  of	  home-‐based	  telemedicine	  

systems[6],	  medical	  diagnostic	  and	  research	  tools[7],	  and	  online	  self	  management	  

tools[8],	  among	  others[9–12].	  

	  

	  Traditional	  usability	  testing	  however,	  is	  not	  without	  its	  own	  challenges.	  While	  such	  an	  

approach	  is	  very	  thorough,	  it	  can	  require	  significant	  amounts	  of	  manpower	  and	  time.	  

Transcription	  of	  user	  comments	  and	  verbalizations,	  along	  with	  specifying	  user	  actions	  in	  

relation	  to	  the	  interface	  can	  require	  a	  significant	  amount	  of	  researchers’	  time,	  which	  is	  
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then	  followed	  up	  by	  qualitative	  coding	  and	  analysis.	  Thus,	  the	  time	  between	  when	  the	  

actual	  usability	  tests	  occur	  and	  when	  the	  final	  results	  are	  generated	  can	  span	  several	  

weeks.	  For	  example,	  Jeffries	  et	  al.’s	  empirical	  usability	  study,	  with	  6	  users	  each	  

participating	  in	  a	  2	  hour	  usability	  session	  took	  199	  man-‐hours	  to	  analyze[13].	  This	  may	  

delay	  or	  discourage	  system	  improvements.	  

	  

Other	  methods,	  such	  as	  heuristic	  evaluation,	  rely	  on	  usability	  experts	  to	  compare	  a	  

system	  against	  usability	  principles,	  in	  order	  to	  hopefully	  avoid	  major	  usability	  issues[14–

17].	  	  Once	  a	  device	  or	  application	  has	  been	  through	  a	  heuristic	  evaluation,	  various	  

aspects	  of	  the	  tool	  will	  have	  been	  judged	  to	  be	  either	  in	  or	  out	  of	  compliance	  with	  

recognized	  usability	  heuristics[18].	  From	  this	  analysis,	  changes	  can	  be	  made	  to	  bring	  the	  

device	  or	  application	  into	  compliance,	  and	  hopefully	  avoid	  user	  frustration.	  While	  this	  

method	  can	  save	  time	  compared	  to	  conducting	  the	  usability	  tests	  and	  can	  form	  an	  

important	  component	  of	  the	  design	  lifecycle	  for	  tools,	  it	  lacks	  interaction	  between	  the	  

system	  and	  real	  users.	  Additionally,	  heuristic	  evaluation	  is	  based	  on	  the	  expert’s	  

assumptions	  about	  user	  needs	  and	  preferences,	  rather	  than	  the	  users’	  perspective.	  

Users	  may	  interact	  differently	  with	  the	  system	  than	  expected	  by	  the	  usability	  expert,	  

with	  the	  result	  being	  many	  unidentified	  usability	  problems.	  Furthermore,	  the	  fact	  that	  

multiple	  expert	  evaluators	  are	  needed	  to	  do	  a	  heuristic	  evaluation	  can	  be	  challenging	  

within	  a	  single	  organization	  [19].	  Heuristic	  evaluation	  can	  therefore	  be	  a	  useful	  

complement	  to	  traditional	  usability	  testing,	  but	  is	  not	  a	  direct	  replacement.	  
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1.2	  Instant	  Data	  Analysis	  

	  

Instant	  data	  analysis	  (IDA)	  aims	  to	  reduce	  the	  labor	  and	  time	  commitment	  required	  to	  

perform	  and	  analyze	  a	  usability	  test[20].	  	  In	  IDA,	  multiple	  individual	  sessions	  are	  held	  on	  

a	  single	  day.	  After	  sessions	  are	  completed,	  those	  participating	  in	  the	  evaluation	  meet	  to	  

discuss	  the	  usability	  issues	  that	  were	  identified.	  Meeting	  directly	  after	  the	  sessions	  

allows	  a	  better	  recall	  of	  the	  events,	  and	  allows	  thoughts	  and	  ideas	  that	  may	  not	  be	  at	  

the	  forefront	  of	  one’s	  memory	  to	  be	  prompted.	  The	  idea	  behind	  this	  initial	  

brainstorming	  session	  is	  to	  document	  as	  many	  usability	  issues	  remembered	  or	  seen	  

down	  as	  possible.	  These	  issues	  are	  then	  ranked	  based	  on	  severity	  and	  frequency	  with	  

which	  the	  issue	  arose.	  This	  method	  is	  designed	  to	  make	  usability	  testing	  more	  accessible	  

while	  retaining	  the	  advantages	  of	  “real”	  user	  testing	  by	  cutting	  down	  on	  the	  amount	  of	  

time	  needed	  for	  analysis	  [20].	  The	  majority	  of	  time	  involved	  in	  usability	  testing	  goes	  into	  

understanding	  what	  issues	  were	  identified	  during	  the	  tests.	  IDA	  significantly	  reduces	  the	  

amount	  of	  time	  needed	  for	  analysis,	  potentially	  allowing	  results	  to	  be	  seen	  on	  the	  day	  of	  

the	  usability	  testing	  sessions.	  Previous	  studies	  have	  shown	  that	  using	  IDA	  can	  reduce	  the	  

amount	  of	  time	  needed	  for	  analysis	  by	  90%,	  while	  achieving	  85%	  overlap	  in	  critical	  

usability	  issues	  compared	  to	  the	  traditional	  standard	  video	  analysis.	  A	  second	  study	  

found	  76%	  overlap	  between	  the	  two	  methods	  [20,21].	  However,	  IDA	  is	  relatively	  novel.	  

To	  date,	  it	  has	  been	  used	  successfully	  to	  improve	  the	  design	  of	  medication	  lists	  to	  

reduce	  adverse	  drug	  events,	  personal	  health	  applications,	  and	  electronic	  meeting	  

support	  systems[9,22–25].	  	  	  
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This	  paper	  details	  our	  experiences	  using	  the	  novel	  IDA	  method	  together	  with	  analysis	  

mapping	  methods.	  We	  use	  an	  exemplar	  of	  this	  method	  in	  the	  evaluation	  of	  a	  

multifunctional	  wellness	  tool	  designed	  for	  older	  adults.	  We	  provide	  insight	  into	  the	  

feasibility	  of	  the	  IDA	  method	  and	  discuss	  our	  experiences	  and	  insights	  of	  this	  method	  to	  

inform	  future	  researchers,	  designers	  and	  other	  stakeholders	  who	  evaluate	  the	  usability	  

of	  technology	  tools.	  	  

	  

2	  Case	  Exemplar	  

The	  number	  of	  adults	  aged	  65	  or	  older	  in	  the	  United	  States	  is	  projected	  to	  grow	  quickly	  

over	  the	  next	  few	  decades,	  climbing	  from	  40	  million	  in	  2010	  to	  72	  million	  by	  2030[26].	  	  

As	  people	  age,	  they	  are	  more	  likely	  to	  have	  health	  issues	  and	  multiple	  comorbidities,	  

leading	  to	  an	  increased	  need	  for	  health	  interventions[27]	  while	  the	  healthcare	  

workforce	  is	  not	  increasing	  at	  a	  similar	  rate.	  Information	  technology	  is	  emerging	  for	  the	  

delivery	  of	  health	  related	  interventions	  targeting	  both	  health	  maintenance	  and	  disease	  

management,	  While	  the	  use	  of	  technologies	  has	  generally	  grown,	  the	  usability	  of	  these	  

technologies	  have	  lagged	  for	  older	  adults,	  who	  have	  their	  own	  unique	  needs[28,29].	  

Usability	  concerns	  will	  play	  a	  larger	  role,	  potentially	  leading	  to	  greater	  user	  

dissatisfaction	  and	  reduced	  effectiveness.	  	  

	  

This	  paper	  is	  based	  on	  a	  pilot	  study	  for	  testing	  the	  usability	  of	  a	  multifunctional,	  

commercially	  available	  wellness	  tool	  for	  older	  adults,	  hereafter	  referred	  to	  as	  “Device	  A”	  
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using	  IDA	  as	  the	  usability	  testing	  approach.	  The	  purpose	  of	  the	  pilot	  was	  to	  evaluate	  and	  

assess	  usability	  issues	  with	  the	  device	  in	  an	  older	  adult	  population.	  Older	  adult	  

participants	  (N=5)	  were	  recruited	  at	  an	  independent	  retirement	  community	  via	  

information	  sessions.	  Participants	  could	  not	  have	  had	  prior	  exposure	  to	  the	  device	  to	  be	  

evaluated.	  All	  participants	  conducted	  usability	  sessions	  individually	  and	  were	  given	  3	  

tasks	  to	  complete	  using	  the	  device.	  	  	  

	  

2.1	  Design	   	  

	  

Usability	  testing	  was	  accomplished	  with	  a	  think-‐aloud	  protocol	  that	  asks	  users	  to	  

verbalize	  their	  thoughts	  as	  they	  complete	  various	  tasks,	  allowing	  investigators	  to	  gain	  

insight	  on	  participants’	  thought	  processes	  in	  relation	  to	  the	  interface	  and	  task[1].	  

Sessions	  included	  a	  single	  participant	  and	  a	  facilitator	  and	  a	  designated	  note-‐taker,	  who	  

observed	  and	  took	  notes	  as	  the	  participant	  worked	  through	  the	  various	  tasks.	  Testing	  

involved	  a	  short	  questionnaire	  with	  questions	  about	  demographics,	  eHealth	  literacy	  

(eHEALS)	  [30]	  and	  other	  technology	  use	  questions,	  followed	  by	  3	  tasks	  for	  the	  

participants	  to	  complete.	  A	  brief	  post-‐session	  interview	  was	  then	  conducted	  to	  solicit	  

further	  feedback	  regarding	  their	  overall	  impressions	  of	  the	  system,	  suggestions	  for	  

improvement,	  and	  any	  particular	  frustrations	  they	  wanted	  to	  emphasize.	  The	  University	  

of	  Washington	  institutional	  review	  board	  approved	  all	  procedures	  in	  this	  study.	  
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2.2	  Device	  

	  

This	  study	  focuses	  on	  usability	  testing	  a	  commercially	  available	  multifunctional	  wellness	  

tool,	  Device	  A.	  Device	  A	  is	  a	  multifunctional,	  touchscreen	  wellness	  tool	  installed	  in	  over	  

a	  thousand	  communities	  across	  the	  US.	  It	  has	  features	  that	  were	  selected	  to	  address	  

many	  different	  dimensions	  of	  wellness,	  including	  social	  wellness	  (email,	  video	  chat,	  

reminiscence	  features),	  cognitive	  wellness	  (brain	  exercises,	  puzzles),	  spiritual	  wellness	  

(videos,	  relaxation),	  and	  physical	  wellness	  (exercise	  videos,	  aerobics).	  	  	  

	  

Physically,	  the	  device	  consists	  of	  a	  touchscreen	  computer,	  with	  a	  keyboard,	  mouse	  and	  

speakers	  on	  a	  movable	  stand.	  The	  entire	  device	  is	  mounted	  to	  allow	  user-‐adjustable	  

height.	  The	  main	  navigation	  consists	  of	  a	  3x3	  grid,	  where	  each	  point	  is	  a	  button	  that	  

specifies	  a	  category	  or	  folder,	  with	  a	  hierarchy	  that	  is	  several	  levels	  deep.	  There	  is	  

persistent	  navigation	  along	  the	  top	  to	  allow	  users	  to	  go	  back	  to	  the	  previous	  page	  and	  

change	  the	  volume.	  	  The	  device	  was	  developed	  for	  senior	  communities	  with	  the	  

activities	  targeted	  towards	  older	  adults.	  This	  particular	  device	  was	  selected	  for	  this	  

study	  due	  to	  the	  popularity	  of	  the	  device;	  however	  there	  was	  sparse	  published	  

information	  regarding	  usability	  available.	  
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2.3	  Procedures	  

	  

Since	  we	  were	  interested	  in	  first-‐time	  use	  and	  learnability[31],	  participants	  were	  not	  to	  

have	  used	  or	  seen	  the	  device	  before	  as	  assessed	  verbally	  by	  the	  researcher.	  Following	  

informed	  consent,	  participants	  were	  asked	  to	  complete	  a	  questionnaire	  which	  asked	  

general	  demographic	  questions	  such	  as	  age	  and	  education,	  questions	  about	  eHealth	  

literacy	  (via	  the	  eHEALS	  instrument),	  and	  other	  technology	  usage	  questions	  such	  as	  how	  

often	  they	  used	  a	  mobile	  phone	  or	  computer[32].	  

	  

Participants	  were	  introduced	  to	  the	  system	  and	  walked	  through	  some	  brief	  example	  

tasks	  to	  understand	  how	  the	  system	  worked	  and	  familiarize	  themselves	  with	  the	  think-‐

aloud	  protocol.	  Participants	  were	  guided	  through	  the	  evaluation	  by	  a	  facilitator,	  who	  

was	  responsible	  for	  prompting	  thoughts	  from	  the	  participants	  if	  they	  stopped	  thinking	  

aloud.	  The	  facilitator	  was	  responsible	  for	  keeping	  the	  sessions	  on	  track	  and	  intervening	  

when	  needed	  if	  the	  participant	  was	  excessively	  frustrated[33].	  	  The	  next	  task	  was	  

presented	  when	  participants	  indicated	  that	  they	  thought	  they	  had	  completed	  the	  task	  

or	  if	  they	  did	  not	  feel	  that	  they	  could	  complete	  the	  task.	  A	  second	  researcher	  served	  as	  

the	  note-‐taker,	  recording	  issues,	  frustrations,	  and	  comments	  made	  by	  the	  participants	  

during	  the	  session.	  The	  note-‐taker	  observed	  the	  participant	  and	  participants’	  actions	  

and	  thoughts	  without	  directly	  interacting	  with	  them.	  
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Participants	  were	  given	  3	  representative	  tasks	  depicting	  a	  range	  of	  difficulties	  and	  

applications	  within	  the	  interface	  and	  were	  to:	  1)	  play	  music,	  2)	  read	  their	  home	  

newspaper,	  and	  3)	  play	  tic-‐tac-‐toe	  and	  then	  watch	  a	  relaxing	  waterfall	  video	  and	  

aquarium	  application.	  These	  tasks	  were	  selected	  to	  be	  a	  spectrum	  of	  difficulties,	  from	  

easy	  to	  hard	  to	  complete.	  Since	  leisure	  activities	  have	  been	  associated	  with	  slower	  

cognitive	  decline,	  these	  activities	  fit	  well	  within	  the	  context	  of	  a	  wellness	  tool[34,35].	  	  

Participants	  were	  asked	  to	  complete	  these	  tasks	  navigating	  through	  the	  device’s	  

interface	  while	  thinking	  aloud	  to	  give	  insight	  into	  their	  thought	  processes.	  Participants	  

gave	  their	  thoughts	  on	  what	  they	  liked,	  what	  was	  confusing,	  and	  where	  they	  thought	  

they	  needed	  to	  go	  within	  the	  interface	  to	  accomplish	  the	  task	  at	  hand	  along	  with	  other	  

feedback.	  Throughout	  the	  process,	  participants	  gave	  their	  thoughts	  on	  the	  difficulties	  

they	  were	  experiencing,	  where	  things	  did	  not	  match	  their	  mental	  model	  and	  suggestions	  

for	  improvement.	  To	  encourage	  honest	  feedback	  and	  thoughts	  on	  the	  system	  as	  it	  was	  

being	  used,	  researchers	  assured	  the	  participants	  that	  the	  device	  was	  being	  tested,	  not	  

them.	  The	  session	  concluded	  with	  an	  exit-‐	  interview	  asking	  for	  additional	  comments	  

from	  participants	  that	  they	  did	  not	  already	  verbalize	  during	  the	  sessions.	  This	  included	  

what	  aspects	  of	  the	  system	  they	  found	  particularly	  frustrating,	  the	  utility	  of	  the	  system	  

from	  their	  perspective	  as	  well	  as	  any	  suggestions	  for	  improvement.	  	  
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2.4	  Instant	  Data	  Analysis	  	  

	  

Sessions	  were	  analyzed	  via	  IDA.	  To	  complete	  the	  IDA,	  initial	  brainstorming	  occurred	  at	  

the	  end	  of	  each	  day	  to	  identify	  observed	  usability	  issues.	  Each	  issue	  was	  ranked	  as	  

critical	  (unable	  to	  complete	  task),	  severe	  (significant	  delay	  or	  frustration	  in	  task	  

completion),	  or	  cosmetic	  (minor	  issues).	  Each	  of	  these	  issues	  was	  then	  annotated	  with	  

specific,	  clear	  references	  to	  the	  interface	  and	  other	  notes	  giving	  additional	  detail	  on	  the	  

problem	  and	  participants’	  reactions.	  	  

	  

2.5	  Affinity	  Mapping	  

	  

While	  the	  ranked	  list	  generated	  by	  IDA	  serves	  the	  purpose	  of	  identifying	  individual	  

issues,	  we	  sought	  to	  gain	  a	  broader	  understanding	  on	  the	  major	  types	  of	  issues	  that	  

were	  causing	  problems.	  In	  order	  to	  do	  this,	  we	  separated	  out	  all	  the	  issues	  and	  

aggregated	  them	  into	  larger	  themes	  using	  affinity	  mapping	  once	  all	  sessions	  were	  

completed[36].	  The	  inductive	  process	  looks	  at	  all	  the	  issues	  as	  a	  whole,	  by	  aggregating	  

like	  issues	  together	  until	  all	  of	  the	  issues	  have	  been	  sorted	  into	  groups.	  By	  keeping	  all	  of	  

the	  issues	  on	  separate	  pieces	  of	  paper,	  it	  is	  feasible	  to	  re-‐categorize	  and	  regroup	  issues	  

as	  needed	  as	  themes	  emerge.	  Once	  all	  the	  groups	  had	  been	  sorted,	  they	  were	  then	  

labeled	  to	  create	  larger	  themes	  or	  categories.	  Thus,	  at	  the	  end	  of	  this	  process,	  we	  had	  

identified	  major	  themes	  of	  usability	  issues	  as	  well	  as	  the	  specific	  issues	  associated	  with	  

each	  one.	  This	  process	  is	  a	  bottom-‐up,	  inductive	  exercise,	  with	  categories	  emerging	  
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from	  the	  data	  at	  large.	  Using	  the	  process	  with	  five	  older	  adult	  participants,	  we	  identified	  

48	  usability	  issues,	  which	  aggregated	  into	  eight	  major	  themes.	  The	  IDA	  process	  worked	  

well	  for	  our	  population,	  and	  did	  not	  need	  a	  significant	  revision.	  	  	  

	  

3	  Lessons	  Learned	  Using	  IDA	  

3.1	  Think	  Aloud/Usability	  Session	  
	  

The	  think-‐aloud	  process	  asked	  participants	  to	  verbalize	  their	  thoughts,	  feelings,	  and	  

frustrations	  with	  the	  facilitator	  as	  they	  worked	  their	  way	  through	  the	  tasks.	  A	  good	  

facilitator	  must	  make	  sure	  not	  to	  cut	  off	  or	  intervene	  the	  participant	  too	  early,	  as	  this	  

may	  cause	  them	  to	  give	  up	  earlier	  in	  the	  subsequent	  tasks,	  or	  encourage	  them	  to	  look	  to	  

the	  facilitator	  for	  help	  in	  completing	  the	  tasks	  early[1].	  Ideally,	  the	  participant	  should	  act	  

as	  if	  they	  were	  encountering	  the	  device	  in	  question	  within	  context	  in	  real	  life,	  where	  

there	  would	  be	  no	  expert	  user	  nearby	  to	  offer	  immediate	  aid.	  Thus,	  it	  is	  important	  for	  

the	  facilitator	  to	  be	  able	  to	  resist	  helping	  the	  user	  immediately	  after	  running	  into	  a	  

problem	  so	  as	  to	  more	  accurately	  portray	  how	  a	  new	  user	  may	  act.	  The	  facilitator	  must	  

also	  decide	  how	  much	  deviation	  from	  the	  task	  is	  acceptable,	  as	  participants	  may	  take	  a	  

non-‐direct	  path	  to	  reach	  their	  goal,	  in	  line	  with	  their	  mental	  model.	  In	  order	  to	  better	  

standardize	  the	  process,	  we	  would	  recommend	  using	  the	  same	  facilitator	  through	  the	  

sessions.	  As	  for	  the	  think-‐aloud	  process,	  some	  participants	  found	  it	  easier	  than	  others.	  

An	  initial	  explanation	  of	  the	  think-‐aloud	  process	  with	  an	  example	  seemed	  to	  help.	  

Reminding	  participants	  when	  they	  became	  silent	  also	  seemed	  to	  help	  keep	  them	  on	  
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track,	  and	  some	  participants	  made	  suggestions	  for	  improvement	  as	  they	  made	  their	  way	  

through	  the	  tasks.	  The	  resulting	  insights	  that	  users	  provided	  via	  think	  aloud	  were	  useful	  

to	  identify	  frustrations	  that	  may	  have	  not	  been	  obvious	  to	  designers	  when	  building	  the	  

tool.	  Finally,	  emphasizing	  that	  the	  device	  was	  being	  tested	  and	  not	  the	  participant	  

seemed	  to	  relax	  the	  participants	  before	  the	  tasks	  were	  given	  to	  them.	  	  

	  

3.2	  Brainstorming	  &	  Scoring	  

	  

The	  goal	  behind	  brainstorming	  was	  to	  allow	  the	  facilitator	  and	  notetaker	  to	  elicit	  as	  

many	  usability	  issues	  as	  could	  be	  remembered.	  We	  found	  great	  utility	  in	  conducting	  this	  

together	  as	  it	  enabled	  prompting	  of	  remembered	  issues.	  The	  researchers	  generated	  

issues	  quickly	  in	  the	  beginning	  but	  tended	  to	  slow	  down	  as	  time	  went	  on.	  Prompting	  

was	  useful	  for	  identifying	  additional	  issues.	  Furthermore,	  brainstorming	  by	  both	  team	  

members	  enabled	  researchers	  to	  add	  in	  detail	  or	  fill	  in	  gaps	  in	  the	  issues	  identified	  by	  

the	  other	  member.	  	  

	  

The	  actual	  brainstorming	  took	  no	  more	  than	  an	  hour,	  followed	  up	  by	  another	  hour	  of	  

writing	  out	  all	  the	  details	  of	  the	  usability	  issues	  and	  references	  to	  the	  interface	  per	  day.	  

Compared	  to	  the	  standard	  of	  transcription	  and	  coding	  (or	  video	  annotation),	  the	  IDA	  

method	  of	  analysis	  was	  much	  less	  labor	  and	  time-‐intensive.	  Our	  findings	  were	  in	  line	  

with	  those	  reported	  by	  Kjeldskov’s	  10-‐fold	  reduction	  in	  analysis	  time	  when	  comparing	  

the	  traditional	  method	  	  to	  instant	  data	  analysis	  methods[20].	  Consequently,	  while	  the	  
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IDA	  method	  was	  likely	  not	  as	  exhaustive	  as	  the	  traditional	  method,	  we	  were	  satisfied	  

with	  the	  number	  and	  quality	  of	  issues	  that	  were	  identified,	  as	  well	  as	  the	  immediacy	  of	  

the	  results	  and	  cost-‐benefit	  ratio	  compared	  to	  the	  traditional	  method.	  The	  same	  day	  

analysis	  is	  easier	  and	  more	  immediate,	  allowing	  for	  quick	  identification	  and	  potential	  

system	  changes	  to	  be	  generated	  in	  the	  same	  day.	  By	  ranking	  severity	  in	  the	  same	  

process,	  it	  was	  also	  easier	  to	  identify	  which	  issues	  should	  be	  tackled	  first.	  	  

	  

There	  were	  some	  tradeoffs	  to	  IDA	  that	  should	  be	  kept	  in	  mind	  when	  selecting	  a	  usability	  

testing	  technique.	  First,	  the	  resulting	  usability	  issues	  list	  is	  generally	  not	  as	  exhaustive	  as	  

the	  traditional	  method.	  If	  searching	  for	  the	  maximum	  number	  of	  issues	  out	  of	  a	  given	  

number	  of	  usability	  sessions,	  researchers	  may	  want	  to	  consider	  using	  the	  traditional	  

method,	  although	  the	  tradeoff	  would	  be	  greater	  analysis	  time.	  Furthermore,	  since	  IDA	  

involves	  several	  sessions	  taking	  place	  in	  a	  single	  day	  followed	  immediately	  by	  initial	  

analysis,	  the	  logistics	  of	  scheduling	  both	  participants	  and	  researchers	  can	  be	  

problematic.	  Depending	  on	  the	  length	  of	  each	  session,	  the	  session	  and	  analysis	  could	  

take	  up	  a	  whole	  or	  several	  day(s),	  which	  may	  be	  difficult	  to	  accomplish	  given	  competing	  

priorities.	  In	  some	  contexts,	  the	  availability	  of	  representative	  users	  may	  be	  limited.	  In	  

these	  cases,	  the	  benefits	  gained	  from	  using	  representative	  users	  should	  be	  weighed	  

against	  the	  difficulty	  of	  scheduling	  users	  to	  test	  the	  technology	  system.	  

	  

Overall,	  the	  use	  of	  the	  IDA	  method	  may	  be	  a	  good	  place	  to	  start	  for	  organizations	  

wanting	  to	  do	  user	  testing,	  but	  do	  not	  have	  or	  want	  to	  commit	  the	  time	  and	  resources	  
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to	  traditional	  user	  testing.	  IDA	  can	  be	  used	  as	  a	  component	  in	  an	  organization’s	  

implementation	  of	  the	  human-‐centered	  design	  framework,	  and	  can	  complement	  other	  

design	  techniques	  and	  processes	  to	  more	  fully	  understand	  the	  user[37].	  	  

	  

3.3	  Affinity	  Mapping	  

	  

Affinity	  mapping/diagramming	  was	  used	  to	  extend	  the	  IDA	  method	  and	  generate	  larger	  

themes	  to	  categorize	  the	  issues	  identified	  in	  an	  inductive	  manner,	  rather	  than	  have	  a	  

collection	  of	  disparate	  issues.	  The	  process	  of	  laying	  out	  all	  the	  issues	  to	  group	  them	  

together	  allowed	  an	  overview	  of	  the	  bigger	  issues	  that	  could	  suggest	  what	  needs	  to	  be	  

done	  as	  a	  focus	  for	  future	  development.	  It	  also	  highlights	  the	  fact	  that	  similar	  issues	  

came	  up	  multiple	  times,	  and	  were	  not	  isolated	  issues.	  The	  affinity	  mapping	  process	  

added	  to	  the	  results	  by	  allowing	  us	  able	  to	  easily	  see	  the	  number	  and	  severity	  of	  issues	  

for	  each	  theme.	  Creating	  an	  uncategorized	  section	  for	  yet	  to	  be	  sorted	  issues	  or	  issues	  

that	  did	  not	  fit	  into	  other	  larger	  categories	  was	  also	  effective,	  so	  as	  to	  not	  force	  an	  issue	  

to	  be	  placed	  in	  a	  poorly	  matching	  category	  or	  with	  only	  a	  tenuous	  similarity	  to	  other	  

issues	  in	  that	  category.	  	  

	  

It	  was	  useful	  to	  have	  the	  researchers	  involved	  in	  data	  collection	  together	  in	  the	  same	  

room	  to	  carry	  out	  the	  exercise.	  The	  researchers	  could	  discuss	  the	  reasons	  of	  aggregating	  

issues	  together,	  and	  easily	  make	  changes	  when	  another	  researcher	  brought	  up	  a	  better	  

congregation	  or	  match.	  This	  allowed	  agreement	  across	  all	  the	  researchers	  involved,	  and	  
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relatively	  quick	  completion.	  Initially	  sorting	  the	  ideas	  in	  silence	  helped	  the	  process	  along	  

so	  that	  each	  researcher	  was	  not	  disproportionately	  influenced	  by	  the	  other	  researchers.	  

Once	  the	  initial	  sort	  was	  nearly	  complete,	  discussion	  occurred	  to	  identify	  the	  shared	  

meanings	  of	  each	  group,	  and	  if	  any	  changes	  should	  be	  made	  to	  create	  a	  better	  

aggregation	  between	  issues.	  This	  process	  of	  silence	  followed	  by	  discussion	  allowed	  

natural	  sorting	  without	  undue	  influence	  from	  the	  other	  researchers,	  while	  at	  the	  same	  

time	  allowing	  consensus	  to	  be	  reached	  at	  the	  end.	  	  

	  

It	  is	  important	  to	  not	  allow	  a	  single	  individual	  to	  dominate	  the	  affinity	  mapping	  process,	  

which	  would	  not	  lead	  to	  a	  satisfactory	  consensual	  grouping	  as	  others	  involved	  may	  feel	  

left	  out	  and	  their	  opinions	  not	  being	  taken	  into	  account.	  The	  silence	  in	  mapping	  can	  

dissuade	  this	  somewhat,	  but	  care	  must	  be	  taken	  into	  not	  having	  a	  single	  person	  

dominate	  the	  process.	  Finally,	  the	  affinity	  mapping	  process	  may	  not	  be	  necessary	  if	  only	  

a	  small	  number	  of	  issues	  are	  identified	  (i.e.,	  less	  than	  10	  or	  15).	  In	  this	  case,	  it	  may	  be	  

possible	  to	  skip	  this	  step.	  	  

	  

4	  Case	  Exemplar	  Results	  &	  Discussion	  

4.1	  Demographics	  

	  

A	  convenience	  sample	  of	  five	  older	  adults	  was	  recruited	  for	  this	  usability	  testing	  study,	  

which	  is	  in	  line	  with	  the	  recommended	  number	  of	  users	  for	  usability	  sessions[38].	  The	  

mean	  age	  of	  the	  participants	  was	  72.4	  years	  (Range:	  64-‐86),	  with	  the	  majority	  being	  
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women	  (60%).	  Four	  participants	  (80%)	  identified	  as	  white,	  and	  one	  participant	  identified	  

as	  mixed	  racial	  background	  (White/American	  Indian).	  	  For	  their	  highest	  completed	  

degree,	  two	  participants	  had	  completed	  four	  years	  of	  college	  or	  higher	  (40%),	  two	  

participants	  had	  completed	  two	  years	  of	  college	  (40%),	  and	  1	  participant	  had	  completed	  

a	  high	  school	  degree	  (20%).	  	  

	  

4.2	  eHealth	  Literacy	  Scale	  (eHEALS)	  and	  Technology	  Use	  

	  

The	  mean	  eHEALS	  score	  (Possible	  range:	  8-‐40,	  higher	  score	  indicates	  higher	  electronic	  

self-‐sufficiency)	  for	  participants	  was	  32.8	  (range:	  21-‐37).	  	  Three	  participants	  had	  high	  

electronic	  self-‐sufficiency	  (60%,	  Score:	  30-‐40)	  and	  the	  other	  two	  participants	  had	  

moderate	  electronic	  self-‐sufficiency	  in	  eHealth	  (40%:	  Score:	  19-‐29).	  The	  majority	  of	  

participants	  (3,	  60%)	  indicated	  they	  used	  a	  mobile	  phone,	  while	  two	  participants	  

reported	  they	  did	  not	  own	  a	  mobile	  phone.	  Of	  the	  three	  mobile	  phone	  users,	  one	  each	  

reported	  use	  across	  each	  of	  the	  following	  categories:	  use	  rarely,	  use	  moderately,	  and	  

use	  frequently.	  All	  participants	  indicated	  they	  owned	  a	  computer,	  and	  most	  of	  these	  

participants	  (4,	  80%)	  used	  their	  computer	  “Frequently”	  while	  one	  participant	  (20%)	  

indicated	  he	  used	  it	  “rarely.”	  
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4.3	  Usability	  Issues	  

	  

Among	  the	  participants,	  48	  usability	  issues	  were	  identified.	  Of	  these	  issues,	  19	  issues	  

were	  ranked	  as	  critical	  (40%),	  21	  issues	  as	  severe	  (44%)	  and	  eight	  issues	  as	  cosmetic	  

(16%).	  “Critical	  issues”	  were	  defined	  as	  those	  issues	  that	  prevented	  task	  completion,	  

“severe	  issues”	  were	  defined	  as	  those	  issues	  that	  caused	  significant	  slowdown	  or	  

frustration,	  and	  “cosmetic	  issues”	  were	  the	  ones	  that	  were	  left	  and	  caused	  minimal	  

issues.	  These	  issues	  were	  then	  grouped	  into	  themes	  using	  affinity	  mapping	  into	  eight	  

major	  categories.	  

	  

4.3.1	  Unintuitive	  Categorization	  &	  Nomenclature	  

	  

The	  layout	  of	  the	  device	  	  homepage	  consists	  of	  large	  icons	  and	  labels	  that	  act	  as	  folders	  

for	  the	  content	  lower	  in	  the	  hierarchy.	  Many	  participants	  found	  the	  categorization	  of	  

various	  applications	  within	  the	  system	  to	  be	  unintuitive.	  The	  system	  uses	  a	  multi-‐level	  

categorization	  method	  to	  separate	  out	  the	  various	  applications.	  For	  example,	  

participants	  had	  issues	  with	  categories	  or	  applications	  that	  appeared	  in	  multiple	  places,	  

asking	  “have	  I	  been	  here	  before?”	  They	  may	  have	  recognized	  some	  of	  the	  icons,	  but	  not	  

others.	  This	  led	  to	  confusion	  and	  frustration	  of	  users	  and	  was	  categorized	  as	  a	  critical	  

error.	  Furthermore,	  the	  categories	  were	  perceived	  as	  having	  an	  unclear	  naming	  scheme.	  

The	  various	  category	  names	  did	  not	  intuitively	  describe	  the	  applications	  and	  objects	  

stored	  inside	  the	  folder.	  Frequently,	  the	  applications	  within	  a	  category	  were	  not	  
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consistent	  with	  user	  expectations.	  The	  categorization	  was	  challenging	  for	  participants	  to	  

deal	  with	  and	  it	  “takes	  [them]	  awhile	  to	  find	  what	  [they	  are]	  looking	  for.”	   	  

	  

Participants	  did	  not	  think	  that	  the	  pictures	  attached	  to	  the	  categorical	  label	  matched	  the	  	  	  	  	  

content,	  leaving	  some	  participants	  to	  wonder	  which	  one	  more	  accurately	  reflected	  the	  

content	  hidden	  underneath.	  Some	  participants	  were	  unaware	  of	  what	  “Skype”	  was,	  

while	  Device	  A	  seemed	  to	  assume	  that	  users	  would	  know	  what	  it	  is,	  and	  left	  the	  Skype	  

name	  as	  an	  option	  without	  any	  further	  explanation.	  Participants	  felt	  that	  the	  categories	  

were	  not	  mutually	  exclusive,	  and	  were	  confused	  about	  where	  to	  move	  forward	  to	  find	  

what	  they	  were	  looking	  for.	  Terminology	  was	  also	  unclear.	  For	  example,	  one	  participant	  

typed	  “E-‐S-‐C”	  in	  response	  to	  a	  prompt	  to	  push	  “ESC”	  to	  escape.	  

	  

4.3.2	  Unclear	  Iconography	  

	  

A	  common	  issue	  was	  unclear	  or	  confusing	  iconography.	  	  Critical	  issues	  included	  those	  

where	  the	  icons	  could	  be	  interpreted	  as	  symbols	  for	  something	  else.	  For	  example,	  an	  

icon	  with	  a	  globe	  intended	  to	  represent	  “internet	  needed	  for	  this	  feature”	  was	  taken	  by	  

participants	  to	  represent	  various	  things,	  including	  that	  it	  had	  to	  do	  with	  the	  

environment	  or	  something	  global.	  Other	  icons	  intended	  to	  help	  distinguish	  between	  

various	  features,	  such	  as	  a	  film	  icon	  to	  indicate	  it	  was	  a	  playable	  movie	  had	  unintended	  

consequences.	  Some	  participants	  thought	  that	  every	  video	  had	  that	  icon,	  so	  non-‐movie	  

videos	  were	  not	  seen	  as	  playable.	  Other	  icons	  were	  reused	  for	  different	  purposes,	  
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causing	  confusion	  about	  whether	  the	  icon	  represented	  an	  actual	  application	  or	  a	  folder.	  

In	  addition,	  zoom	  icons	  (plus	  or	  minus	  icons)	  were	  unclear	  to	  a	  participant	  on	  whether	  a	  

plus	  or	  minus	  made	  the	  text	  bigger	  or	  smaller.	  Finally,	  participants	  found	  the	  images	  for	  

categories	  useful,	  but	  often	  found	  the	  images	  didn’t	  match	  what	  they	  would	  expect.	  

This	  caused	  confusion	  and	  interefered	  with	  completing	  tasks.	  

	   	  

4.3.3	  Unclear	  Place	  in	  Navigation	  Tree	  

	  

Many	  critical	  issues	  were	  related	  to	  participants	  being	  unclear	  about	  where	  they	  were	  in	  

the	  navigation	  tree.	  Device	  A	  is	  set	  up	  so	  that	  it	  has	  several	  folders	  that	  a	  user	  can	  click	  

on	  and	  subfolders	  to	  organize	  the	  applications.	  Several	  participants	  were	  unclear	  where	  

they	  were	  in	  the	  hierarchy,	  and	  were	  unable	  to	  successfully	  navigate	  between	  folders	  to	  

complete	  the	  tasks.	  For	  example,	  a	  participant	  was	  stuck	  in	  the	  “entertainment”	  folder	  

and	  did	  not	  realize	  he	  could	  move	  up	  another	  directory	  to	  the	  home	  screen,	  to	  reach	  the	  

correct	  folder.	  This	  was	  related	  to	  the	  confusion	  of	  category	  labels.	  Participants	  did	  not	  

remember	  which	  category	  they	  selected,	  and	  were	  liable	  to	  select	  the	  same	  category	  

again	  when	  backing	  out	  and	  trying	  to	  complete	  a	  task.	  This	  caused	  participants	  

significant	  frustration.	  Finally,	  multiple	  participants	  were	  unclear	  on	  the	  concept	  of	  a	  

“homepage”.	  When	  directed	  to	  go	  to	  the	  homepage,	  these	  participants	  were	  unclear	  on	  

the	  meaning	  and	  why	  they	  needed	  to	  be	  there.	  As	  a	  result,	  participants	  were	  unable	  to	  

complete	  the	  task,	  which	  is	  classified	  as	  a	  critical	  error.	  

	  



65	  
	  

4.3.4	  Misuse	  of	  Conventions	  and	  Misleading	  Perceived	  Affordances	  

	  

Several	  of	  the	  issues	  identified	  were	  caused	  by	  misuse	  of	  conventions	  and	  misleading	  

perceived	  affordances.	  The	  term	  “affordance”	  was	  originally	  coined	  by	  Gibson,	  to	  refer	  

to	  what	  an	  object	  offers	  to	  an	  organism	  to	  perform	  an	  action[39].	  	  Norman	  later	  coined	  

“perceived	  affordance”	  which	  refers	  to	  the	  perception	  of	  properties	  of	  an	  object	  that	  

suggest	  what	  actions	  can	  be	  done	  to	  the	  object	  or	  how	  it	  could	  be	  used[40].	  

Conventions	  are	  a	  learned	  way	  to	  understand	  or	  interact	  with	  an	  object	  established	  by	  

usage	  [40].	  Breaking	  conventions	  or	  having	  misleading	  perceived	  affordances	  could	  

greatly	  increase	  the	  frustration	  and	  make	  tasks	  more	  difficult	  to	  complete.	  	  

	  

Severe	  issues	  included	  graying	  out	  the	  back	  button	  even	  when	  it	  could	  still	  be	  pressed,	  

leading	  a	  participant	  to	  assume	  they	  were	  on	  the	  home	  page	  since	  they	  associated	  

greyed	  out	  with	  unable	  to	  be	  pushed.	  This	  can	  lead	  to	  great	  delay	  and	  frustration	  in	  task	  

completion.	  Another	  severe	  issue	  observed	  was	  the	  lack	  of	  clarity	  when	  a	  keyboard	  

input	  was	  required	  versus	  when	  a	  touchscreen	  input	  was	  allowed.	  A	  participant	  

switched	  to	  a	  mode	  of	  input	  once	  from	  the	  touchscreen	  interface	  to	  the	  keyboard,	  and	  

didn’t	  switch	  back	  to	  the	  touchscreen	  even	  when	  the	  new	  input	  method	  was	  not	  

allowing	  her	  to	  be	  successful	  in	  her	  intended	  task.	  Moreover,	  a	  participant	  was	  unable	  

to	  complete	  a	  task	  since	  the	  box	  to	  input	  text	  was	  not	  selected,	  and	  it	  was	  not	  clear	  to	  

the	  participant	  that	  it	  needed	  to	  be.	  This	  confusion	  could	  potentially	  have	  been	  avoided	  

if	  designers	  had	  stuck	  to	  using	  standard	  conventions	  from	  the	  web	  or	  computing	  areas.	  
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Other	  conventions	  were	  misleading,	  such	  as	  a	  participant	  thinking	  that	  a	  white	  box	  that	  

looked	  like	  a	  text	  entry	  box	  was	  actually	  a	  progress	  bar,	  leading	  to	  her	  trying	  to	  click	  and	  

type	  in	  a	  search	  entry	  unsuccessfully,	  and	  thus	  leading	  to	  task	  failure.	  	  

	  

4.3.5	  Accessibility	  Issues	  

	  

Participants	  indicated	  having	  a	  touchscreen	  mounted	  vertically,	  such	  as	  a	  computer	  

monitor	  or	  television,	  could	  lead	  to	  fatigue.	  The	  constant	  upward	  moving	  motion	  and	  

placing	  one’s	  hand	  back	  down	  could	  become	  tiring,	  and	  those	  adults	  with	  shoulder	  

issues	  would	  not	  be	  able	  to	  use	  the	  touch	  interface	  comfortably	  at	  all.	  Furthermore,	  

while	  Device	  A	  was	  able	  to	  raise	  and	  lower	  to	  different	  heights,	  one	  participant	  wished	  

the	  device	  could	  move	  even	  lower.	  Since	  the	  device	  was	  unable	  to	  accommodate	  her	  

request,	  she	  had	  to	  strain	  to	  look	  at	  the	  screen	  and	  had	  trouble	  reading	  the	  screen,	  

causing	  some	  frustration.	  The	  same	  participant	  was	  also	  left	  handed,	  and	  while	  Device	  A	  

allowed	  the	  mouse	  to	  be	  moved	  to	  the	  other	  side	  of	  the	  computer	  for	  left-‐handed	  

access,	  the	  participant	  didn’t	  see	  an	  easy	  way	  to	  switch	  the	  orientation	  of	  the	  mouse	  

buttons,	  so	  that	  the	  primary	  mouse	  click	  was	  on	  the	  right	  side	  of	  the	  mouse.	  She	  said	  

that	  she	  wished	  it	  would	  switch	  automatically,	  and	  pressed	  the	  incorrect	  button	  for	  her	  

intended	  action	  multiple	  times.	  
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4.3.6	  Physical	  Responsiveness	  of	  the	  Touchscreen	  Problematic	  

	  

The	  touchscreen	  on	  Device	  A	  allowed	  easier	  menu	  selection,	  since	  users	  could	  directly	  

touch	  what	  they	  wanted	  to	  select.	  However,	  the	  physical	  responsiveness	  of	  the	  

touchscreen	  was	  problematic,	  creating	  severe	  issues	  such	  as	  how	  the	  delay	  of	  touching	  

the	  screen	  to	  selecting	  on	  the	  device	  was	  enough	  that	  participants	  ended	  up	  pushing	  

multiple	  times	  to	  achieve	  their	  intended	  action.	  Delays	  in	  system	  feedback	  due	  to	  this	  

caused	  consternation	  on	  the	  part	  of	  the	  users.	  Also,	  participants	  occasionally	  used	  a	  tap	  

and	  hold	  gesture	  rather	  that	  a	  single	  tap	  on	  the	  screen,	  with	  unintended	  consequences.	  

Other	  times,	  the	  system	  failed	  to	  pick	  up	  the	  touch	  at	  all.	  This	  caused	  confusion	  and	  

increased	  retouching	  to	  make	  sure	  the	  selections	  were	  picked	  up	  by	  the	  system.	  	  

	  

There	  were	  critical	  issues	  with	  the	  touchscreen.	  For	  example,	  one	  participant	  used	  three	  

fingers	  to	  touch	  the	  screen,	  which	  caused	  a	  failure	  to	  select	  the	  intended	  object	  

properly.	  Since	  she	  would	  always	  touch	  with	  3	  fingers,	  the	  system	  often	  forced	  her	  to	  

touch	  again	  to	  select	  the	  intended	  action.	  

	  

4.3.7	  Inability	  to	  Exit	  Consistently	  

	  

Participants	  had	  a	  difficult	  time	  exiting	  the	  page	  or	  application	  consistently.	  Even	  when	  

there	  was	  a	  labeled	  “close”	  button,	  one	  participant	  was	  unable	  to	  close	  the	  window	  

because	  the	  finger’s	  touch	  target	  was	  off	  by	  a	  few	  pixels,	  which	  led	  to	  selection	  of	  the	  
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wrong	  portion	  of	  the	  screen.	  This	  participant	  had	  to	  try	  closing	  many	  times	  before	  

clicking	  the	  “close”	  button	  successfully	  after	  a	  significant	  delay.	  Another	  participant	  was	  

unable	  to	  close	  the	  same	  window	  successfully,	  and	  missed	  the	  button	  labeled	  “close.”	  

Only	  after	  a	  delay	  did	  the	  participant	  recognize	  the	  button,	  even	  saying	  that	  it	  “wasn’t	  

there	  before.”	  	  Other	  severe	  issues	  included	  the	  lack	  of	  clarity	  on	  what	  the	  “exit”	  button	  

did	  on	  the	  always	  present	  navigation	  bar,	  such	  as	  whether	  the	  button	  exited	  the	  current	  

application,	  the	  entire	  system,	  or	  something	  else.	  Also,	  because	  the	  navigation	  bar	  

disappeared	  in	  the	  full-‐screen	  scenario,	  participants	  were	  unable	  to	  exit	  full-‐screen	  

applications,	  leading	  to	  both	  severe	  (only	  exited	  after	  frustration	  or	  long	  delay)	  and	  

critical	  (unable	  to	  exit)	  issues.	  	  

	  

4.3.8	  Sound	  Volume	  Issues	  

	  

Participants	  indicated	  that	  they	  wished	  to	  change	  the	  sound	  volume	  but	  were	  unable	  to	  

do	  so	  without	  significant	  frustration	  or	  delay.	  Participants	  did	  not	  discover	  the	  volume	  

option	  initially,	  even	  when	  they	  complained	  that	  they	  couldn’t	  hear	  anything	  because	  

the	  system	  was	  too	  quiet.	  The	  navigation	  bar	  had	  a	  volume	  button	  to	  increase	  and	  

decrease	  the	  volume,	  but	  it	  did	  not	  seem	  to	  be	  obvious	  to	  participants	  unless	  prompted	  

by	  the	  facilitator.	  Furthermore,	  Device	  A	  uses	  hardware	  speakers	  with	  a	  hardware	  dial	  

for	  volume	  control,	  but	  this	  was	  not	  discovered	  or	  used	  by	  any	  of	  the	  participants.	   	  
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4.4	  Discussion	  of	  Case	  Exemplar	  

	  

The	  usability	  testing	  study	  was	  performed	  to	  better	  understand	  issues	  that	  exist	  within	  a	  

multifunctional	  wellness	  tool.	  These	  findings	  can	  inform	  the	  development	  of	  future	  

wellness	  tools.	  Even	  popular,	  commercially	  available	  multifunctional	  wellness	  tools	  have	  

many	  usability	  issues	  that	  should	  be	  addressed.	  	  This	  study	  has	  identified	  many	  usability	  

issues	  that	  were	  categorized	  into	  eight	  major	  categories.	  This	  suggests	  that	  designers	  

should	  carefully	  consider	  how	  the	  content	  and	  organization	  of	  their	  multifunctional	  

wellness	  tools	  are	  presented	  to	  older	  adult	  users.	  These	  themes	  should	  be	  used	  to	  

inform	  future	  development	  of	  tools	  that	  cause	  less	  frustration	  and	  potentially	  happier	  

users.	  This	  study	  also	  highlights	  the	  importance	  of	  testing	  devices	  with	  representative	  

users.	  Even	  this	  popular	  commercial	  device	  has	  many	  issues	  that	  could	  be	  remedied	  to	  

create	  a	  better	  experience.	  

	  

Cognitive	  changes	  related	  to	  aging,	  such	  as	  a	  decline	  in	  working	  memory	  should	  be	  fully	  

considered	  when	  designing	  wellness	  tools	  for	  older	  adults[41].	  Taxing	  working	  memory	  

should	  be	  minimized	  when	  possible.	  Many	  participants	  found	  issues	  with	  navigation,	  

and	  especially	  with	  keeping	  track	  of	  where	  they	  were	  within	  the	  navigation	  tree.	  Thus,	  it	  

was	  unclear	  how	  often	  they	  could	  move	  up	  a	  level,	  and	  difficult	  to	  remember	  what	  

category	  they	  had	  clicked	  on	  to	  reach	  the	  page	  they	  were	  currently	  on.	  Difficulties	  in	  

navigation	  are	  in	  line	  with	  previous	  studies	  that	  suggested	  that	  reduced	  working	  

memory	  made	  it	  more	  difficult	  for	  older	  adults	  to	  navigate	  and	  use	  the	  web[42,43].	  
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Designers	  could	  alleviate	  these	  issues	  by	  creating	  obvious	  titles	  on	  each	  page,	  and	  

creating	  breadcrumbs	  (navigation	  trail)	  to	  show	  what	  level	  of	  the	  hierarchy	  they	  are	  on,	  

as	  well	  as	  how	  they	  reached	  that	  page.	  Previous	  studies	  have	  suggested	  the	  use	  of	  

breadcrumbs	  for	  positive	  effects	  in	  performance	  and	  user	  satisfaction[44,45].	  	  

	  

In	  addition,	  a	  designer	  should	  think	  deeply	  about	  what	  needs	  to	  be	  included	  in	  the	  

system	  and	  remove	  unnecessary	  features	  to	  simplify	  the	  number	  of	  levels	  and	  options.	  

Simplifying	  the	  navigation	  hierarchy	  will	  reduce	  the	  load	  of	  navigation	  on	  working	  

memory,	  which	  is	  in	  line	  with	  previous	  research	  that	  suggests	  the	  use	  of	  shallow	  

hierarchies[46].	  Designers	  may	  also	  want	  to	  consider	  the	  external	  cognition	  framework,	  

which	  describes	  how	  cognition	  does	  not	  solely	  occur	  in	  the	  individual,	  but	  also	  relies	  on	  

external	  representations	  in	  the	  environment[47,48].	  Increasing	  computational	  

offloading	  could	  help	  a	  user	  experiencing	  cognitive	  decline	  continue	  to	  successfully	  use	  

the	  system.	  

	  

	  Related	  to	  navigation	  were	  categorization	  and	  nomenclature	  issues,	  many	  participants	  

found	  that	  the	  categories	  in	  which	  applications	  were	  sorted	  were	  not	  memorable	  and	  

did	  not	  match	  their	  mental	  model	  of	  how	  applications	  should	  be	  sorted.	  When	  using	  

icons	  or	  pictures,	  designers	  should	  validate	  that	  the	  icons	  are	  intuitive	  and	  represent	  to	  

users	  what	  they	  represent	  to	  designers	  and	  wellness	  tool	  to	  minimize	  confusion.	  This	  is	  

underscored	  by	  previous	  studies	  that	  indicate	  that	  older	  adult	  reluctance	  to	  use	  some	  

technological	  systems	  was	  the	  result	  of	  not	  being	  able	  to	  understand	  the	  terminology	  
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and	  symbols	  used	  [49,50].	  While	  certain	  terminology	  and	  symbols	  may	  be	  understood	  

by	  more	  technologically	  adept	  or	  younger	  people,	  if	  the	  intended	  user	  group	  is	  older	  

adults,	  the	  use	  of	  these	  terms	  would	  not	  be	  satisfactory.	  Our	  experiences	  within	  the	  

study	  reinforce	  the	  importance	  of	  user	  testing	  with	  the	  intended	  user	  group	  of	  older	  

adults.	  Furthermore,	  seeking	  broad	  older	  adult	  input	  on	  categorization	  and	  labels	  to	  

match	  their	  mental	  models	  would	  alleviate	  much	  of	  the	  frustration	  of	  the	  users	  and	  

could	  make	  them	  more	  inclined	  to	  learn	  and	  use	  a	  wellness	  tool.	  	  

	  

Another	  area	  that	  spurred	  frustration	  among	  participants	  pertained	  to	  conventions	  that	  

led	  them	  astray	  or	  perceived	  affordances	  that	  misled	  them.	  If	  designers	  are	  going	  to	  use	  

conventions,	  such	  as	  greying	  out	  a	  button	  to	  indicate	  that	  it	  can	  no	  longer	  be	  pressed,	  it	  

should	  be	  consistent	  with	  norms	  that	  exist.	  Designers	  should	  be	  aware	  of	  what	  the	  

conventions	  are,	  such	  as	  a	  white	  box	  usually	  representing	  a	  text	  box	  or	  a	  greyed	  button	  

usually	  meaning	  it	  can	  no	  longer	  be	  pressed.	  Interface	  designers	  should	  avoid	  breaking	  

these	  conventions	  to	  minimize	  frustration	  of	  users.	  

	  

Accessibility	  issues,	  such	  as	  physical	  changes	  related	  to	  aging	  including	  chronic	  

conditions	  such	  as	  shoulder	  pain,	  should	  be	  considered	  when	  designing	  wellness	  tools	  

for	  older	  adults.	  Participants	  worried	  about	  shoulder	  pain	  and	  fatigue	  when	  using	  

touchscreens	  set	  vertically,	  such	  as	  in	  computer	  monitors,	  especially	  for	  those	  adults	  

who	  have	  chronic	  shoulder	  pain.	  Work	  should	  be	  done	  to	  observe	  users	  using	  the	  device	  

to	  get	  a	  better	  idea	  of	  what	  range	  of	  motion	  is	  needed	  to	  satisfy	  them,	  as	  well	  as	  the	  
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positioning	  and	  type	  of	  input	  to	  reduce	  physical	  stress	  and	  fatigue	  on	  users.	  Participants	  

appreciated	  the	  touchscreen,	  as	  it	  was	  more	  intuitive	  as	  they	  could	  touch	  what	  they	  

wanted	  to	  select.	  However,	  the	  delay	  in	  processing	  their	  touch	  caused	  them	  to	  press	  

again	  with	  unintended	  consequences.	  Touch	  points	  of	  where	  participants	  intended	  to	  

touch	  compared	  to	  where	  the	  system	  registered	  touch	  were	  not	  always	  in	  sync.	  Future	  

designers	  should	  test	  the	  touch	  interface	  with	  real	  users,	  and	  make	  changes	  as	  

necessary	  to	  reduce	  the	  burden	  on	  the	  user.	  Other	  input	  methods,	  such	  as	  voice	  

recognition	  could	  be	  used	  for	  input.	  The	  use	  of	  voice	  input	  as	  an	  alternative	  to	  mitigate	  

some	  of	  the	  issues	  older	  adults	  have	  with	  using	  technologies	  has	  been	  suggested	  by	  

previous	  studies,	  although	  voice	  input	  comes	  with	  its	  own	  issues[51–53].	  

	  

Other	  issues	  that	  arose,	  such	  as	  the	  inability	  to	  exit	  consistently	  or	  change	  volume	  as	  

needed	  suggest	  that	  designers	  should	  test	  these	  features	  extensively	  with	  users	  early	  in	  

the	  design	  process.	  Repeated,	  iterative	  testing	  could	  identify	  interface	  problems	  and	  

facilitate	  the	  creation	  of	  potential	  solutions.	  	  

	  

Our	  results	  are	  consistent	  with	  existing	  user	  interface	  and	  information	  architecture	  

design	  guidelines[14–16].	  These	  guidelines	  recommend	  facilitating	  users	  to	  recognize	  

what	  they’re	  looking	  for	  rather	  than	  recalling	  from	  memory.	  This	  aligns	  with	  our	  

suggestion	  of	  reducing	  memory	  load	  to	  help	  navigation.	  Furthermore,	  systems	  should	  

speak	  the	  user’s	  language	  and	  match	  the	  user’s	  nomenclature.	  The	  match	  between	  user	  

language	  and	  system	  language	  did	  not	  occur	  in	  our	  tested	  device	  but	  should	  be	  
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incoporated	  into	  future	  designs.	  Finally,	  these	  guidelines	  suggest	  that	  wellness	  systems	  

should	  work	  in	  a	  way	  that	  is	  consistent	  with	  user	  expectations.	  This	  also	  reinforces	  the	  

need	  to	  test	  with	  actual	  users	  in	  order	  to	  see	  their	  mental	  model	  of	  understanding	  with	  

regard	  to	  navigation,	  nomenclature,	  categorization,	  and	  object	  function.	  	  While	  ideally	  

all	  future	  wellness	  tools	  should	  employ	  a	  designer	  with	  extensive	  usability	  and	  

information	  architecture	  experience,	  we	  hope	  that	  this	  study’s	  guidelines	  will	  be	  useful	  

for	  designers	  without	  this	  experience.	  

	  

5	  Conclusion	  

Minimizing	  usability	  issues	  of	  tools	  before	  releasing	  to	  a	  wide	  audience	  can	  increase	  

user	  satisfaction	  and	  reduce	  user	  frustration	  with	  these	  tools.	  This	  paper	  presents	  the	  

feasibility	  of	  and	  lessons	  learned	  while	  using	  the	  IDA	  method	  as	  a	  quick	  and	  less	  labor-‐

intensive	  way	  of	  performing	  usability	  testing.	  	  

	  

IDA	  would	  be	  most	  useful	  to	  those	  organizations	  and	  designers	  who	  are	  interested	  in	  

usability	  testing	  from	  real	  users,	  but	  do	  not	  want	  to	  commit	  the	  time	  or	  resources	  to	  

perform	  the	  traditional	  usability	  testing	  methods.	  The	  speed	  at	  which	  results	  are	  

generated	  and	  issues	  identified	  with	  lower	  resource	  commitment	  can	  be	  useful	  for	  

relatively	  quick	  feedback	  on	  the	  design	  of	  tools	  as	  they	  currently	  stand.	  Organizations	  

that	  currently	  perform	  traditional	  usability	  testing	  may	  want	  to	  consider	  the	  cost-‐benefit	  

ratio	  of	  the	  additional	  and	  more	  thorough	  results	  from	  the	  traditional	  testing	  compared	  

to	  IDA	  and	  determine	  whether	  the	  additional	  commitment	  of	  resources	  and	  time	  is	  
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worth	  it.	  Additionally,	  it	  is	  important	  to	  recruit	  individuals	  who	  are	  similar	  in	  nature	  to	  

the	  intended	  users	  of	  a	  tool	  to	  get	  the	  best	  results.	  	  Finally,	  when	  considering	  the	  use	  of	  

instant	  data	  analysis,	  researchers	  and	  designers	  should	  remember	  that	  IDA	  aims	  to	  

identify	  the	  most	  critical	  issues,	  not	  all	  of	  them.	  

	  

The	  IDA	  method	  is	  quicker	  and	  less	  labor-‐intensive	  than	  traditional	  usability	  testing	  

methods	  and	  leads	  to	  results	  that	  has	  many	  of	  the	  benefits	  of	  traditional	  usability	  

testing	  with	  end	  users.	  Furthermore,	  the	  addition	  of	  affinity	  mapping	  was	  highly	  

beneficial	  in	  the	  identification	  of	  themes	  and	  areas	  for	  further	  investigation.	  When	  

combined	  with	  the	  severity	  rankings,	  these	  methods	  can	  lead	  future	  designers	  to	  correct	  

and/or	  avoid	  previous	  mistakes.	  Future	  studies	  may	  want	  to	  compare	  the	  use	  of	  IDA	  

with	  other	  usability	  testing	  and	  inspection	  methods	  to	  more	  clearly	  understand	  the	  cost-‐

benefit	  of	  each	  method	  relative	  to	  the	  other.	  Our	  study	  shows	  the	  feasibility	  of	  the	  IDA	  

method	  for	  usability	  testing	  in	  analysis	  in	  a	  pilot	  study	  with	  older	  adults,	  and	  the	  use	  of	  

the	  addition	  of	  affinity	  mapping	  to	  identify	  themes	  as	  feasible	  and	  pragmatic.	  This	  study	  

has	  detailed	  the	  use	  of	  IDA	  in	  a	  clearly	  defined	  methodology	  with	  affinity	  mapping	  that	  

could	  be	  beneficial	  for	  researchers	  who	  are	  interested	  in	  identifying	  usability	  issues	  with	  

users	  and	  wish	  to	  attenuate	  these	  issues	  before	  the	  next	  iteration	  of	  the	  application.	  
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Chapter	  4:	  IT-‐based	  Wellness	  Tools	  for	  Older	  Adults:	  Design	  
Concepts	  and	  Feedback	  
	  

Abstract	  

Objective:	  To	  explore	  older	  adults’	  preferences	  regarding	  e-‐health	  applications	  through	  

use	  of	  generated	  concepts	  that	  inform	  the	  design	  of	  wellness	  tools.	  

	  

Methods:	  An	  iterative	  approach	  was	  used	  to	  generate	  design	  ideas	  and	  elicit	  feedback	  

on	  older	  adults’	  preferences	  for	  e-‐health	  applications.	  The	  6-‐8-‐5	  method	  and	  affinity	  

mapping	  were	  used	  to	  create	  five	  e-‐health	  design	  ideas	  rooted	  in	  themes	  from	  previous	  

studies	  that	  were	  translated	  into	  wellness	  tool	  storyboards	  and	  scenarios	  by	  health	  

technology	  researchers.	  Six	  focus	  groups	  were	  conducted	  onsite	  to	  obtain	  feedback	  on	  

the	  final	  wellness	  tool	  storyboard	  and	  scenario	  ideas	  and	  participants	  were	  additionally	  

asked	  to	  sketch	  their	  ideal	  wellness	  tool.	  A	  qualitative	  analysis	  of	  the	  focus	  groups	  using	  

a	  constant	  comparative	  approach	  for	  emerging	  themes	  was	  conducted.	  Sketches	  were	  

analyzed	  using	  a	  “quick	  &	  dirty”	  analysis.	  	  

	  

Results:	  Forty-‐three	  older	  adults	  participated	  in	  six	  focus	  group	  sessions.	  The	  majority	  of	  

participants	  found	  the	  storyboard	  wellness	  tools	  useful.	  Preferred	  tools	  included	  

features	  that	  supported	  participants	  in	  areas	  of	  unmet	  needs,	  such	  as	  the	  need	  to	  find	  

reliable	  health	  information,	  cognitive	  training,	  medication	  reminders,	  or	  maintaining	  

social	  ties.	  Participants	  favored	  features	  that	  allowed	  them	  to	  remotely	  and	  

conveniently	  access	  information	  and	  support	  through	  use	  of	  voice	  navigation.	  However,	  
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the	  most	  frequently	  voiced	  concerns	  were	  cost	  and	  the	  need	  for	  technology	  skills,	  

access,	  and	  technical	  support.	  Sketches	  reinforced	  wants	  of	  participants,	  including	  

portability,	  convenience	  and	  simplicity.	  

	  

Conclusions:	  In	  general,	  the	  majority	  of	  participants	  found	  the	  presented	  wellness	  tools	  

attractive	  and	  useful.	  Several	  factors	  were	  found	  to	  increase	  the	  desirability	  of	  such	  

devices	  including	  but	  not	  limited	  to:	  convenient	  access	  to	  their	  health	  and	  health	  

information,	  a	  simple,	  accessible	  interface,	  and	  support	  for	  memory	  issues.	  Researchers	  

and	  designers	  should	  work	  to	  better	  understand	  the	  needs	  of	  older	  adults	  regarding	  

wellness	  tools,	  so	  that	  future	  designs	  meet	  the	  needs	  of	  older	  adults.	  

	  

1	  Introduction	  

Life	  expectancy	  in	  the	  United	  States	  (US)	  has	  increased	  with	  older	  adults	  (those	  65	  years	  

of	  age	  or	  older)	  representing	  the	  fastest-‐growing	  segment	  of	  the	  population.	  The	  

number	  of	  older	  adults	  over	  the	  age	  of	  65	  in	  the	  US	  is	  projected	  to	  increase	  from	  40	  

million	  in	  2010	  to	  72	  million	  in	  2030(1).	  As	  people	  age	  they	  are	  more	  likely	  to	  have	  

health	  problems	  or	  multiple	  comorbidities,	  prompting	  a	  heightened	  need	  for	  health	  

interventions.	  The	  vast	  majority	  of	  older	  adults	  report	  living	  with	  one	  or	  more	  chronic	  

conditions	  (92%)	  and	  most	  older	  adults	  (53%)	  report	  impairments	  in	  hearing,	  cognition,	  

mobility	  or	  vision,	  which	  may	  progress	  to	  the	  point	  where	  they	  cannot	  carry	  out	  

activities	  of	  daily	  living(2,3).	  As	  a	  greater	  number	  of	  people	  live	  longer,	  there	  will	  be	  a	  

parallel	  increased	  interest	  in	  meeting	  their	  unique	  needs(4).	  
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While	  physical	  health	  is	  important,	  it	  is	  only	  one	  part	  of	  the	  concept	  of	  wellness.	  This	  

broader	  concept	  includes	  cognitive,	  spiritual,	  social,	  and	  the	  aforementioned	  physical	  

aspects	  of	  wellness(5,6).	  For	  example,	  relationships	  with	  family	  or	  friends	  were	  rated	  as	  

the	  second	  most	  important	  thing	  in	  life	  after	  their	  own	  health	  for	  adults	  aged	  65	  or	  

older(7).	  In	  fact,	  social	  isolation	  in	  older	  adults	  has	  been	  linked	  with	  poor	  health	  

outcomes,	  including	  higher	  blood	  pressure,	  higher	  incidence	  of	  depressive	  symptoms,	  

and	  worse	  cognition(8–10).	  Therefore,	  there	  is	  a	  need	  for	  interventions	  to	  deal	  with	  

these	  broader	  concerns	  that	  influence	  wellness	  and	  health.	  

	  

1.1	  New	  technologies	  have	  emerged	  

	  

As	  personal	  technologies	  have	  become	  more	  accessible,	  new	  technologies	  for	  health	  

and	  wellness	  have	  been	  created.	  In	  the	  US,	  the	  number	  of	  adults	  owning	  a	  mobile	  

phone	  has	  trended	  upward,	  rising	  from	  65%	  in	  2004	  to	  91%	  in	  2013(11).	  While	  older	  

adults	  are	  often	  seen	  as	  laggards	  in	  technology	  adoption(12),	  they	  have	  adopted	  mobile	  

phones	  at	  high	  rates.	  Seventy-‐six	  percent	  of	  adults	  aged	  65	  or	  older	  report	  owning	  a	  

mobile	  phone	  in	  2013(11).	  Accordingly,	  there	  is	  interest	  in	  using	  new	  technologies	  in	  

novel	  ways,	  especially	  with	  regards	  to	  health	  and	  wellness	  for	  older	  adults.	  The	  ubiquity	  

of	  mobile	  phones	  within	  the	  population	  have	  led	  to	  interest	  in	  using	  them	  for	  health	  and	  

wellness	  interventions,	  including	  management	  of	  diabetes(13,14),	  symptom	  

management	  (15),	  and	  fall	  detection(16).	  Other	  novel	  technology	  interventions	  in	  health	  
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and	  wellness	  have	  also	  been	  successfully	  studied	  with	  older	  adults.	  For	  example,	  

cognitive	  training	  programs	  have	  been	  shown	  to	  enhance	  the	  cognitive	  abilities	  of	  older	  

adults(17,18).	  The	  success	  of	  cognitive	  training	  interventions	  have	  led	  to	  using	  

computerized	  cognitive	  training	  to	  allow	  wider	  dissemination	  at	  lower	  cost(19).	  	  

	  

1.2	  Technologies	  are	  Often	  Not	  Designed	  with	  Older	  Adults	  in	  Mind	  

	  

While	  older	  adults	  are	  often	  seen	  as	  slow	  to	  uptake	  new	  technologies,	  studies	  have	  

shown	  that	  they	  are	  willing	  to	  adopt	  new	  technologies	  if	  they	  perceive	  the	  technology	  

as	  being	  beneficial	  or	  useful	  to	  them(20–22).	  In	  contrast,	  new	  technologies	  are	  

proliferating,	  but	  they	  are	  often	  not	  designed	  with	  older	  adults	  in	  mind(23).	  

Consequently,	  technologies	  designed	  for	  older	  adults	  should	  meet	  the	  wants	  and	  needs	  

of	  older	  adults,	  to	  increase	  the	  chances	  of	  uptake.	  

	  

Normal	  aging	  changes	  need	  to	  be	  considered	  in	  technology	  design	  and	  implementation.	  

As	  people	  age,	  they	  may	  experience	  a	  decline	  in	  their	  vision,	  such	  as	  reduced	  visual	  

acuity,	  contrast	  and	  color	  sensitivity(23–25).	  Further	  deterioration	  of	  vision	  is	  seen	  in	  

depth	  perception	  and	  peripheral	  vision	  as	  people	  age(26,27).	  In	  addition	  to	  visual	  

declines,	  changes	  in	  hand	  movement,	  such	  as	  reduced	  dexterity	  and	  fine	  motor	  control	  

may	  affect	  how	  older	  adults	  interface	  with	  current	  technologies.	  Older	  adults	  may	  also	  

experience	  changes	  in	  attention	  and	  memory,	  including	  working	  memory,	  which	  can	  

make	  it	  difficult	  to	  learn	  to	  use	  new	  complicated	  interfaces(23,28).	  These	  physical	  
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declines,	  along	  with	  declines	  in	  memory	  and	  learning	  can	  make	  it	  difficult	  to	  use	  tools	  

that	  were	  not	  designed	  with	  older	  adults	  in	  mind.	  Moreover,	  older	  adults	  tend	  to	  be	  

more	  risk	  averse,	  and	  slow	  down	  more	  after	  making	  an	  error	  compared	  to	  younger	  

adults.	  Therefore,	  they	  are	  less	  likely	  to	  try	  new	  methods	  when	  familiar	  methods	  

continue	  to	  work	  for	  them,	  and	  they	  do	  not	  wish	  to	  be	  a	  burden	  by	  asking	  others	  for	  

help(29).	  

	  

Before	  considering	  the	  implementation	  of	  a	  system,	  it	  is	  important	  to	  understand	  how	  a	  

system	  can	  be	  useful	  to	  older	  adults.	  Without	  perceived	  usefulness,	  they	  will	  not	  see	  a	  

reason	  to	  learn	  and	  adopt	  new	  technologies	  for	  their	  health	  and	  wellness.	  By	  taking	  into	  

account	  what	  older	  adults	  would	  like	  and	  dislike	  when	  designing	  wellness	  tools,	  there	  is	  

a	  higher	  chance	  of	  satisfaction	  and	  use,	  and	  thus	  the	  final	  product	  can	  potentially	  have	  a	  

greater	  impact.	  Therefore,	  the	  purpose	  of	  this	  study	  is	  to	  understand	  what	  older	  adults	  

prefer	  regarding	  technology-‐based	  wellness	  tools,	  using	  generated	  design	  concepts.	  

	  

2	  Methods	  

2.1	  Design	  Concept	  Generation	  

	  

Previous	  work	  examined	  older	  adults’	  preferences	  towards	  a	  multifunctional	  wellness	  

tool,	  such	  as	  their	  perceived	  value	  for	  using	  technology	  for	  health	  and	  difficulties	  in	  

finding	  reliable	  health	  information(30).	  Additional	  work	  has	  examined	  the	  usability	  of	  a	  

currently	  available	  multifunctional	  wellness	  tool	  for	  older	  adults,	  and	  suggested	  
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problems	  that	  should	  be	  fixed	  to	  reduce	  frustration.	  	  We	  reviewed	  the	  facilitators	  and	  

barriers	  to	  wellness	  tools	  from	  these	  previous	  studies	  and	  performed	  brainstorming	  

activities	  to	  generate	  ideas	  on	  how	  we	  might	  improve	  the	  wellness	  of	  older	  adults	  using	  

technology	  tools	  and	  concepts.	  In	  order	  to	  facilitate	  idea	  generation,	  we	  used	  the	  6-‐8-‐5	  

method(31).	  The	  6-‐8-‐5	  method	  first	  involves	  a	  group	  of	  two	  or	  more	  people	  getting	  

together	  to	  each	  individually	  generate	  6	  to	  8	  ideas	  in	  5	  minutes	  silently.	  After	  the	  5	  

minutes,	  each	  of	  the	  ideas	  were	  shared	  with	  each	  member	  in	  the	  group.	  Next,	  the	  

method	  shifted	  back	  to	  the	  individual	  phase	  for	  a	  second	  round.	  These	  iterations	  of	  

silent	  brainstorming	  followed	  by	  group	  sharing	  were	  repeated	  several	  times,	  in	  order	  to	  

rapidly	  generate	  ideas	  in	  succession.	  After	  the	  completion	  of	  the	  method,	  we	  broke	  out	  

into	  a	  larger	  brainstorming	  session,	  which	  allowed	  for	  more	  interaction	  between	  

researchers	  and	  their	  ideas(32).	  This	  method	  allowed	  the	  team	  to	  create	  as	  many	  ideas	  

as	  possible,	  while	  deferring	  judgment	  and	  using	  previous	  ideas	  to	  jump	  off	  to	  new	  ideas	  

and	  expand.	  	  

	  

After	  ideas	  and	  concepts	  were	  generated,	  we	  used	  affinity	  mapping	  to	  group	  together	  

like	  ideas	  and	  concepts(33).	  Affinity	  mapping	  is	  an	  inductive,	  bottom-‐up	  process	  that	  

aggregates	  concepts	  together	  until	  all	  are	  sorted	  into	  groups	  that	  emerge	  from	  the	  data.	  

In	  this	  study,	  all	  ideas	  were	  written	  on	  separate	  pieces	  of	  paper,	  to	  facilitate	  movement	  

of	  ideas	  and	  to	  enable	  identification	  of	  groups	  until	  all	  ideas	  were	  agglomerated.	  These	  

groups	  were	  then	  labeled	  to	  give	  a	  better	  idea	  of	  the	  larger	  ideas	  and	  similarities	  that	  

ran	  between	  concepts.	  Ideas	  were	  then	  filtered	  via	  voting,	  where	  each	  researcher	  was	  
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given	  a	  number	  of	  votes	  to	  indicate	  which	  ideas	  the	  researcher	  felt	  were	  the	  most	  

compelling	  and	  in	  line	  with	  what	  older	  adults	  indicated	  they	  would	  like	  in	  a	  wellness	  

tool(30).	  The	  most	  compelling	  ideas	  were	  then	  converted	  into	  scenarios	  and	  

storyboards,	  and	  integrated	  into	  a	  story	  that	  suggested	  how	  each	  idea	  could	  be	  used	  in	  

the	  future.	  Ideas	  were	  integrated	  together	  to	  more	  closely	  match	  the	  findings	  indicated	  

in	  previous	  research(30),	  and	  selected	  to	  capture	  a	  broad	  spectrum	  of	  functionalities	  

and	  scenarios	  of	  use.	  

	  

2.2	  Focus	  Groups	  

	  

Participants	  were	  recruited	  from	  Puget	  Sound	  independent	  living	  retirement	  

communities	  and	  community	  centers,	  via	  in-‐person	  information	  sessions	  and	  flyers	  

posted	  around	  the	  facilities.	  Participants	  were	  eligible	  to	  participate	  if	  they	  were	  60	  

years	  of	  age	  or	  older,	  resident	  or	  member	  of	  the	  participating	  facility	  or	  community	  

center,	  able	  to	  read	  and	  speak	  English,	  and	  willing	  to	  sketch	  with	  a	  pen	  or	  pencil	  on	  

paper.	  The	  institutional	  review	  board	  of	  the	  University	  of	  Washington	  approved	  all	  

procedures	  of	  this	  study.	  

	  

Each	  focus	  group	  session	  started	  took	  place	  onsite	  at	  the	  participating	  at	  the	  

participating	  independent	  living	  retirement	  community	  or	  community	  center.	  Every	  

session	  started	  with	  a	  short	  demographics	  form,	  and	  then	  up	  to	  5	  design	  concepts	  were	  

presented	  to	  each	  group	  as	  either	  a	  storyboard	  or	  scenario	  in	  written	  form	  (See	  



86	  
	  

Appendix	  4.1).	  Following	  the	  storyboard,	  an	  explanation	  was	  provided	  to	  answer	  any	  

questions	  participants	  may	  have	  about	  the	  scenario.	  Participants	  were	  then	  asked	  to	  

discuss	  their	  likes,	  dislikes,	  and	  other	  feedback	  regarding	  how	  they	  perceived	  the	  

presented	  design	  idea.	  	  Solicited	  feedback	  also	  included	  why	  or	  why	  not	  participants	  

found	  it	  attractive,	  if	  they	  could	  see	  it	  fitting	  into	  their	  everyday	  lives,	  and	  any	  suggested	  

improvements.	  Finally,	  at	  the	  end	  of	  the	  session,	  participants	  were	  asked	  to	  provide	  a	  

rough	  sketch	  of	  what	  their	  ideal	  system	  would	  look	  like.	  	  

	  

2.2.1	  Design	  Concepts	  

	  

Design	  Concept	  1.	  The	  first	  design	  concept	  consisted	  of	  a	  watch	  that	  tracked	  blood	  

pressure,	  and	  alerts	  the	  wearer	  if	  it	  has	  detected	  any	  spikes	  or	  unusual	  activity,	  so	  that	  

the	  wearer	  can	  take	  action	  if	  needed.	  Furthermore,	  the	  watch	  would	  send	  alerts	  to	  the	  

wearer’s	  daughter	  if	  the	  participant	  wearer	  fainted	  so	  the	  daughter	  could	  check	  up	  on	  

her	  to	  see	  if	  she	  was	  okay.	  

	  

Design	  Concept	  2.	  The	  second	  concept	  was	  a	  touchscreen	  health	  tool	  that	  could	  also	  be	  

queried	  via	  voice.	  When	  asking	  health	  related	  questions,	  the	  health	  tool	  shows	  a	  

trustworthiness	  score	  for	  sites,	  and	  can	  check	  for	  any	  foods	  that	  a	  user	  should	  avoid	  

based	  on	  their	  medications	  list.	  The	  scenario	  takes	  place	  after	  a	  doctor’s	  appointment	  

when	  the	  user	  is	  out	  and	  about,	  and	  has	  questions	  that	  were	  generated	  by	  instructions	  
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during	  the	  appointment.	  The	  questions	  were	  general	  in	  nature,	  rather	  than	  specific	  to	  

their	  particular	  situation.	  

	  

Design	  Concept	  3.	  The	  third	  design	  concept	  was	  a	  device	  (e.g.	  a	  mobile	  device)	  that	  

reminded	  the	  user	  of	  their	  schedule,	  such	  as	  to	  take	  their	  medications.	  The	  device	  also	  

asked	  if	  the	  participant	  wanted	  any	  additional	  information	  such	  as	  side	  effects	  to	  should	  

watch	  out	  for.	  In	  addition,	  the	  device	  also	  contained	  cognitive	  training	  games,	  to	  help	  

out	  the	  user’s	  memory,	  and	  responded	  to	  voice	  commands	  such	  as	  showing	  what	  was	  

on	  the	  device’s	  screen	  onto	  a	  larger	  television.	  Finally,	  the	  device	  also	  had	  a	  command	  

to	  immediately	  connect	  the	  device	  to	  a	  technology	  support	  person	  who	  could	  walk	  

through	  the	  user	  in	  solving	  any	  problems	  they	  had	  in	  using	  the	  device.	  

	  

Design	  Concept	  4.	  The	  setting	  for	  the	  fourth	  design	  concept	  was	  a	  facility	  for	  

rehabilitation	  after	  a	  fall.	  The	  device	  for	  this	  concept	  looked	  similar	  to	  a	  television	  on	  

wheels,	  where	  the	  main	  feature	  was	  to	  facilitate	  communication	  via	  video	  calling	  to	  

friends,	  family,	  and	  to	  attend	  religious	  services.	  Since	  this	  device	  was	  intended	  to	  be	  

used	  by	  multiple	  people	  at	  the	  rehabilitation	  facility,	  a	  user	  would	  login	  with	  a	  

fingerprint	  to	  protect	  their	  personal	  information.	  It	  was	  also	  self-‐propelled,	  in	  that	  it	  

could	  move	  to	  the	  next	  user	  when	  the	  current	  user	  was	  done	  using	  it	  for	  the	  day.	  

	  

Design	  Concept	  5.	  The	  fifth	  design	  concept	  consisted	  of	  an	  application	  on	  a	  tablet	  that	  

has	  voice	  navigation	  for	  accessibility,	  as	  well	  as	  the	  ability	  to	  share	  health	  and	  patient	  
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information	  with	  designated	  stakeholders.	  In	  this	  scenario,	  the	  stakeholder	  helps	  the	  

user	  to	  manage	  medications	  and	  track	  lab	  results.	  

	  

2.3	  Analysis	  

	  

Demographic	  data	  were	  analyzed	  using	  descriptive	  statistics	  via	  Microsoft	  Excel.	  Focus	  

groups	  were	  audio	  recorded	  and	  transcribed	  to	  facilitate	  analysis.	  Qualitative	  descriptive	  

methods	  were	  used	  to	  identify	  common	  themes	  in	  the	  discussions	  across	  focus	  

groups(34).	  Three	  researchers	  were	  involved	  in	  the	  coding.	  Each	  researcher	  

independently	  went	  through	  each	  transcript	  using	  open	  coding	  to	  distinguish	  concepts	  

of	  interest	  from	  the	  transcripts.	  Codes	  were	  then	  created	  and	  assigned	  to	  utterances	  of	  

participants	  based	  on	  emerging	  themes	  within	  the	  data.	  After	  each	  transcript,	  the	  codes	  

were	  reconciled	  through	  consensus,	  and	  any	  additions	  were	  added	  to	  the	  master	  

codebook.	  The	  master	  codebook	  was	  then	  used	  as	  the	  basis	  for	  the	  next	  transcripts’	  

coding.	  This	  process	  was	  used	  to	  capture	  sentiment	  and	  identify	  cross-‐cutting	  themes	  

across	  various	  people	  and	  locations	  in	  response	  to	  our	  scenarios	  and	  storyboards.	  

	  

The	  sketches	  were	  analyzed	  using	  a	  “quick	  &	  dirty	  analysis”,	  which	  involved	  spreading	  

out	  all	  the	  sketches	  on	  a	  table.	  Patterns	  emerged	  and	  sketches	  were	  arranged	  to	  

aggregate	  sketches	  based	  on	  their	  similarity.	  Similarities	  and	  differences	  were	  then	  

explored	  by	  rearranging	  sketches	  based	  on	  various	  aspects	  of	  the	  sketched	  ideal	  

system(35).	  	  
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3	  Results	  

	  

A	  total	  of	  43	  older	  adults	  participated	  in	  six	  focus	  group	  sessions.	  Each	  session	  lasted	  up	  

to	  90	  minutes.	  The	  average	  age	  across	  participants	  who	  answered	  the	  demographic	  

survey	  was	  77(R:61-‐92,	  No	  Response(NR)=3)	  with	  32	  participants	  identifying	  as	  female,	  

and	  9	  participants	  identifying	  as	  male	  (See	  Table	  1).	  

	  

Multiple	  themes	  were	  identified,	  which	  are	  summarized	  below,	  and	  grouped	  by	  design	  

concept.	  Following	  each	  design	  concept	  explanation	  are	  themes	  that	  emerged	  across	  

focus	  group	  participants.	  	  

	  

3.1	  Design	  Concept	  1.	  Blood	  Pressure	  Tracking	  Watch	  

	  

The	  majority	  of	  participants	  found	  the	  idea	  of	  tracking	  health	  a	  useful	  idea,	  and	  thought	  

this	  watch	  would	  be	  a	  “really	  good	  idea”	  (FG	  2).	  Furthermore,	  participants	  indicated	  it	  

would	  be	  particularly	  useful	  for	  those	  who	  live	  alone	  or	  those	  who	  have	  worries	  about	  

their	  health.	  For	  example,	  participants	  suggested	  that	  the	  watch	  would	  be	  useful	  for	  

“people	  who	  have	  high	  blood	  pressure	  who	  may	  not	  be	  taking	  good	  care	  of	  themselves”	  

(FG	  6),	  so	  that	  they	  can	  “take	  immediate	  measures	  to	  bring	  down	  your	  blood	  pressure”	  

(FG	  4).	  Living	  alone	  was	  also	  a	  big	  factor	  mentioned	  when	  participants	  talked	  about	  

usefulness,	  as	  the	  automated	  alerts	  reassured	  them	  that	  they	  would	  have	  access	  to	  help	  

when	  they	  were	  unable	  to	  directly	  ask	  for	  it	  themselves.	  However,	  participants	  also	  
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indicated	  that	  they	  wished	  that	  the	  individuals	  who	  are	  alerted	  or	  called	  by	  the	  device	  

would	  be	  selected	  by	  the	  users,	  allowing	  them	  to	  indicate	  primary	  and	  secondary	  

contact	  numbers	  (or	  a	  backup	  person).	  	  

	   Number	   %	  

Total	  Participants	   43	   	  

Gender	  	   	   	  

Male	   9	   20.9	  

Female	   32	   74.4	  

No	  Response	   2	   04.6	  

Ethnicity	   	   	  

Hispanic	   0	   0	  

Not	  Hispanic	   28	   65.1	  

No	  Response	   15	   34.9	  

Race	   	   	  

American	  Indian/Alaska	  Native	   1	   2.3	  

Asian	   2	   4.7	  

Black	   6	   14	  

Native	  Hawaiian	   1	   2.3	  

White	   30	   69.8	  

No	  Response	   3	   7.0	  

Average	  Age	   77.0	   	  

Table	  4.1.	  Demographics	  of	  Participants	   	  
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While	  calling	  the	  wearer’s	  daughter	  was	  useful,	  they	  also	  hoped	  that	  it	  would	  call	  the	  

retirement	  facility	  nurse,	  a	  physician,	  or	  emergency	  services	  in	  case	  the	  daughter	  was	  

unavailable.	  	  

	  

Importantly,	  participants	  saw	  this	  design	  concept	  as	  a	  way	  to	  increase	  self-‐management	  

and	  improve	  engagement	  in	  their	  own	  health	  and	  health	  care.	  One	  participant	  noted	  

that	  the	  watch	  concept	  was	  “good	  ...	  It’s	  form	  of	  control”	  (FG	  6).	  	  By	  being	  alerted,	  they	  

could	  have	  the	  warning	  to	  take	  action,	  and	  the	  confidence	  that	  if	  something	  goes	  wrong,	  

there	  is	  a	  backup	  individual	  who	  will	  be	  alerted	  to	  help	  them	  out.	  

	  

Participants	  responded	  positively	  to	  the	  watch	  form	  factor	  (the	  physical	  size	  and	  shape	  

of	  the	  device),	  especially	  when	  compared	  to	  another	  device	  they	  would	  have	  to	  carry	  

with	  them.	  	  This	  was	  especially	  attractive	  for	  those	  who	  already	  wore	  a	  watch,	  since	  it	  

would	  not	  require	  them	  to	  remember	  an	  additional	  device.	  Participants	  generally	  

seemed	  to	  agree	  that	  the	  watch	  was	  “small	  and	  easy	  to	  carry	  around	  and	  it’s	  always	  on	  

you.”	  (FG	  2),	  and	  that	  it	  would	  not	  require	  them	  to	  dig	  around	  in	  their	  bag	  or	  purse,	  

which	  would	  reduce	  its	  convenience.	  	  Furthermore,	  the	  watch	  form	  factor	  allowed	  the	  

watch	  to	  be	  “close	  to	  [the	  participant’s]	  body	  and	  it’s	  instant	  [continuous	  monitoring]”,	  

unlike	  something	  that	  would	  sit	  in	  their	  pocket	  or	  purse.	  

	  

Participants	  suggested	  improvements	  that	  would	  make	  the	  device	  more	  attractive	  to	  

them,	  such	  as	  if	  the	  watch	  could	  also	  have	  fall	  alerts,	  track	  heart	  rate	  or	  track	  blood	  
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sugar.	  For	  example	  one	  participant	  suggested	  “something	  that	  would	  alert	  you	  ...	  a	  thing	  

[that]	  emits	  a	  signal	  when	  you	  collapse	  ...	  a	  wrist	  watch	  would	  be	  a	  good	  idea”	  (FG	  2)	  

would	  be	  desirable	  in	  addition	  to	  the	  heart	  rate	  alerts.	  	  Consequently,	  participants	  saw	  

the	  continuous	  tracking	  watch	  to	  be	  a	  great	  idea	  and	  were	  excited	  about	  the	  

possibilities	  of	  various	  types	  of	  health	  measures	  that	  this	  watch	  could	  theoretically	  

track.	  

	  

All	  aspects	  of	  the	  design	  concept	  were	  not	  universally	  praised.	  Enthusiasm	  for	  the	  

design	  concept	  was	  tempered	  by	  the	  concern	  regarding	  price,	  with	  willingness	  to	  pay	  a	  

higher	  price	  depending	  on	  need	  (health	  status,	  living	  situation).	  Participants	  also	  

indicated	  that	  they	  hoped	  that	  the	  cost	  could	  be	  lessened	  by	  Medicare	  or	  insurance,	  so	  

as	  to	  reduce	  the	  financial	  burden	  on	  individuals.	  Furthermore,	  a	  subset	  of	  participants	  

were	  wary	  of	  continuous	  tracking,	  worrying	  that	  continuous	  tracking	  could	  cause	  

unnecessary	  stress	  on	  the	  wearer.	  This	  subset	  of	  participants	  worried	  that	  “[this	  device]	  

will	  make	  your	  blood	  pressure	  go	  higher	  if	  you're	  obsessing	  with	  [your	  blood	  pressure]”	  

(FG	  5),	  and	  that	  “when	  you	  have	  an	  obsession	  with	  [tracking	  your	  blood	  pressure],	  it's	  

just	  going	  to	  go	  higher	  because	  it	  would	  make	  you	  nervous”	  (FG	  3).	  	  

	  

3.2	  Design	  Concept	  2.	  Touchscreen	  HealthTool	  with	  Graded	  Online	  Information	  

	  

The	  majority	  of	  participants	  felt	  they	  could	  relate	  to	  the	  scenario	  presented,	  as	  they	  

often	  have	  health	  or	  medical	  questions	  outside	  the	  clinic	  and	  may	  resort	  to	  unreliable	  
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information.	  One	  participant	  felt	  that	  “most	  of	  us	  in	  desperation,	  if	  anything,	  go	  

searching	  out	  information	  wherever	  we	  can	  find	  it”	  (FG	  1).	  They	  often	  like	  asking	  their	  

medical	  provider	  when	  they	  have	  questions,	  but	  once	  outside	  the	  appointment	  they	  are	  

unsatisfied	  with	  the	  reliability	  and	  validity	  of	  the	  health	  information	  that	  they	  can	  find.	  

Even	  those	  that	  go	  search	  for	  information	  online	  feel	  that	  “there's	  so	  much	  information	  

in	  our	  internet	  and	  you	  don't	  have	  any	  way	  of	  figuring	  out	  what	  you	  should	  really	  

believe”	  (FG	  3).	  	  

	  

Focus	  group	  participants	  also	  felt	  they	  were	  lacking	  in	  information	  in	  areas	  they	  found	  

to	  be	  of	  importance,	  and	  mused	  they	  could	  have	  avoided	  issues	  if	  they	  had	  that	  

information.	  One	  participant	  had	  an	  issue	  where	  she	  had	  a	  “recent	  incident	  where	  she	  

was	  taking	  a	  certain	  medication	  and	  they	  changed	  it	  to	  something	  else	  and	  I	  had	  

complications	  and	  if	  I	  had	  access	  to	  this	  I	  could	  have	  avoided	  that”	  (FG	  1).	  Medication	  

changes	  and	  other	  issues	  resulting	  from	  new	  medications	  often	  came	  up,	  with	  

participants	  agreeing	  that	  the	  health	  tool	  that	  was	  presented	  was	  very	  attractive	  for	  

avoiding	  these	  issues.	  Many	  of	  them	  had	  personally	  experienced	  or	  knew	  someone	  else	  

who	  had	  experienced	  a	  similar	  problem.	  

	  

While	  the	  graded	  trustworthiness	  of	  health	  sites	  online	  was	  very	  attractive	  to	  

participants,	  there	  was	  some	  concern	  on	  who	  would	  be	  responsible	  for	  doing	  the	  

grading	  of	  the	  sites.	  Since	  they	  would	  be	  relying	  on	  these	  scores	  for	  their	  health,	  they	  

hoped	  that	  the	  grader	  would	  be	  “the	  most	  competent	  person”	  (FG	  2).	  While	  some	  
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suggested	  their	  pharmacist	  or	  physician	  should	  be	  the	  grader,	  those	  entities	  trusted	  to	  

grade	  these	  sites	  tended	  to	  be	  large,	  well-‐known	  medical	  centers	  such	  as	  Johns	  Hopkins,	  

the	  Mayo	  Clinic,	  and	  the	  University	  of	  Washington.	  

	  

Participants	  also	  enjoyed	  the	  convenience	  of	  getting	  health	  information	  from	  sources	  

they	  trust	  that	  were	  not	  necessarily	  their	  personal	  physician.	  Some	  participants	  

indicated	  that	  they	  didn’t	  fully	  trust	  their	  own	  doctor	  as	  the	  only	  reliable	  source	  of	  

information,	  seeking	  second	  opinions	  from	  other	  physicians	  or	  family/friends.	  As	  such,	  

having	  a	  tool	  that	  had	  scored	  health	  sites	  would	  be	  another	  useful	  source	  of	  

information.	  One	  participant	  indicated	  that	  although	  she	  usually	  uses	  alternative	  

medicine,	  she	  would	  still	  use	  it	  for	  general	  health	  questions	  as	  shown	  in	  the	  scenario.	  “I	  

would	  use	  it	  for	  general	  health	  questions,	  absolutely.	  I	  still	  do.	  I'm	  always	  -‐	  I'm	  on	  the	  

Internet	  and	  I	  find	  things	  on	  a	  regular	  basis”	  (FG	  2).	  

	  

3.3	  Design	  Concept	  3.	  Device	  with	  scheduling	  reminders,	  including	  medication	  reminders	  

and	  medication	  information,	  instant	  technology	  support,	  and	  cognitive	  training	  games	  

	  

Some	  participants	  reported	  that	  they	  did	  receive	  medication	  information	  when	  picking	  

up	  their	  medications,	  but	  noted	  that	  the	  provided	  information	  was	  “too	  much	  fine	  print	  

“	  (FG	  1),	  and	  that	  because	  of	  that	  “[she	  doesn’t]	  read	  it”	  (FG	  2).	  They	  suggested	  that	  

instead	  of	  listing	  “every	  blasted	  side	  effect”	  (FG2),	  to	  “condense	  it	  down	  to	  one	  page–	  

Just	  like	  when	  to	  take	  it,	  and	  the	  side	  effects”	  (FG	  1)	  in	  a	  “little	  larger	  font”	  (FG	  1).	  
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Consequently,	  if	  the	  device	  could	  meet	  these	  requirements	  when	  they	  are	  taking	  it,	  they	  

would	  find	  such	  a	  device	  to	  be	  useful.	  	  

	  

Interestingly,	  some	  participants	  suggested	  that	  the	  ability	  to	  share	  medication	  

information	  with	  others	  would	  be	  helpful.	  For	  example,	  if	  a	  friend	  got	  a	  new	  medication	  

prescribed,	  “you	  could	  go	  to	  that	  particular	  tool	  and	  you	  can	  show	  them	  for	  you	  can	  talk	  

to	  them	  or	  something.	  So,	  it's	  not	  only	  for	  the	  individual	  but	  you	  can	  share	  with	  

somebody	  else”	  (FG	  1).	  

	  

The	  idea	  of	  cognitive	  training	  resonated	  with	  many	  participants.	  A	  participant	  noted	  that	  

she	  really	  “like[s]	  the	  training	  aspect	  of	  it	  for	  somebody	  who	  has	  memory	  kind	  of	  

moderate	  memory	  loss	  and	  if	  there	  are	  some	  games	  or	  training	  that	  you	  can	  take	  that	  

will	  improve	  your	  memory	  then	  that’s	  a	  really	  good	  idea.”	  Participants	  currently	  

performed	  activities	  with	  the	  intent	  to	  help	  keep	  their	  mind	  sharp,	  including	  computer	  

games,	  Sudoku,	  crosswords,	  language	  classes,	  and	  reading.	  The	  scheduling	  feature	  in	  

the	  design	  concept	  was	  also	  attractive,	  since	  participants	  found	  that	  their	  current	  

methods	  did	  not	  always	  work	  and	  they	  may	  forget	  to	  take	  their	  medications	  or	  forget	  to	  

attend	  other	  scheduled	  events.	  

	  

A	  concern	  voiced	  among	  some	  participants	  was	  that	  people	  with	  severe	  cognitive	  

impairment	  or	  memory	  issues	  may	  be	  unable	  to	  successfully	  use	  the	  device,	  since	  they	  

wouldn’t	  be	  able	  to	  remember	  when	  or	  how	  to	  use	  it.	  	  One	  participant	  noted	  that	  
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teaching	  something	  new	  to	  someone	  with	  memory	  loss	  is	  “frustrating”,	  and	  “once	  you	  

have	  memory	  loss,	  it’s	  gone”	  (FG	  1).	  Consequently,	  participants	  were	  concerned	  that	  

while	  people	  with	  severe	  cognitive	  impairment	  could	  benefit	  the	  most	  from	  cognitive	  

training	  applications,	  they	  would	  not	  be	  able	  to	  effectively	  and	  easily	  the	  applications	  

due	  to	  their	  memory	  loss.	  	  

	  

The	  idea	  of	  being	  able	  to	  instantly	  get	  technology	  support	  in	  order	  to	  guide	  older	  adults	  

to	  perform	  their	  wanted	  tasks	  was	  seen	  positively	  by	  many	  participants,	  including	  

several	  who	  indicated	  that	  this	  feature	  was	  their	  favorite.	  In	  fact,	  over	  80%	  of	  

participants	  who	  made	  specific	  comments	  on	  the	  feature	  felt	  positive	  about	  it	  

Participants	  indicated	  that	  they	  thought	  instant	  technical	  support	  would	  be	  	  “pretty	  

handy”	  (FG	  1),	  and	  that	  they	  liked	  it	  because	  “it’s	  instant”	  and	  a	  “safety	  thing	  that	  [they]	  

like”	  (FG	  4).	  

	  

3.4	  Design	  Concept	  4.	  A	  self-‐propelled	  device	  (robot	  like)	  that	  allows	  video	  calling	  to	  talk	  

to	  friends/family,	  as	  well	  as	  attend	  religious	  services	  via	  video.	  It	  also	  involves	  a	  

fingerprint	  to	  protect	  personal	  information	  in	  a	  community	  or	  clinical	  setting.	  

	  

Participants	  valued	  social	  connections,	  and	  could	  see	  use	  of	  such	  a	  device	  for	  both	  

people	  who	  are	  living	  alone	  on	  a	  regular	  basis	  as	  well	  as	  people	  who	  became	  more	  

socially	  isolated	  due	  to	  an	  incident	  such	  as	  hospitalization.	  One	  participant	  indicated	  

that	  she	  thought	  “it	  must	  be	  very	  comforting	  to	  [the	  user]	  to	  be	  able	  to	  see	  family	  
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members	  on	  a	  screen.	  I	  mean,	  it	  doesn't	  replace	  them	  being	  there	  physically	  but	  to	  me	  it	  

would	  just	  be	  so	  comforting	  and	  for	  the	  daughter	  and	  other	  family	  members	  to	  view	  her	  

wherever	  she	  is”	  (FG	  5).	  This	  participant	  found	  that	  such	  a	  device	  would	  be	  comforting	  

to	  someone	  who	  was	  taken	  out	  of	  their	  home	  and	  was	  more	  socially	  isolated	  because	  

they	  were	  in	  a	  rehabilitation	  facility.	  The	  idea	  of	  using	  the	  device	  to	  maintain	  social	  ties	  

was	  seen	  as	  something	  that	  would	  be	  a	  “lifesaver”,	  notably	  when	  family	  and	  friends	  are	  

far	  away	  or	  unable	  to	  visit	  in	  person	  (FG	  2).	  This	  was	  especially	  true	  for	  people	  who	  are	  

active,	  because	  the	  change	  from	  being	  active	  to	  being	  relatively	  isolated	  due	  to	  an	  

incident	  leading	  to	  hospitalization	  or	  rehabilitation	  could	  be	  “traumatic”	  (FG	  2).	  One	  

participant	  mentioned	  that	  this	  device	  could	  encourage	  her	  grandchildren	  to	  stay	  in	  

touch	  with	  her	  because	  a	  “high-‐tech	  thing	  like	  this	  that	  would	  excite	  them”	  (FG	  3).	  

	  

While	  the	  majority	  of	  participants	  responded	  positively	  to	  the	  device	  and	  scenario	  

outlined,	  others	  were	  more	  hesitant.	  One	  participant	  insisted	  on	  visitations	  in	  person	  

only,	  so	  she	  could	  talk	  to	  a	  “real	  person”	  (FG	  2),	  while	  another	  participant	  mentioned	  

that	  she	  would	  be	  satisfied	  with	  a	  simple	  phone	  call	  or	  currently	  available	  video	  calling	  

applications	  (e.g.,	  Skype).	  One	  participant	  even	  suggested	  that	  if	  such	  tools	  were	  needed	  

due	  to	  the	  difficulties	  of	  distance,	  one	  should	  just	  move	  closer	  to	  family.	  

	  

Participants	  liked	  the	  idea	  of	  using	  fingerprints	  instead	  of	  forgetting	  passwords,	  with	  

participants	  proclaiming	  that	  using	  fingerprints	  to	  login	  were	  “better	  than	  trying	  to	  

remember	  a	  bunch	  of	  passwords”	  (FG	  3).	  From	  a	  more	  practical	  perspective,	  other	  
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participants	  suggested	  that	  the	  fingerprint	  system	  would	  be	  superior	  to	  other	  methods,	  

such	  as	  keycard	  access	  because	  “you’re	  not	  going	  to	  lose	  your	  hand”,	  but	  that	  “you	  can	  

lose	  your	  cards	  and	  things”	  (FG	  3).	  Consequently,	  they	  saw	  using	  a	  fingerprint	  to	  access	  

their	  personal	  profiles	  as	  increasing	  the	  convenience	  of	  not	  having	  to	  remember	  yet	  

another	  password,	  but	  without	  the	  danger	  of	  losing	  other	  physical	  objects.	  

	  

One	  participant	  expressed	  concerns	  over	  how	  remote	  verification	  would	  work	  on	  the	  

phone,	  since	  a	  fingerprint	  could	  not	  be	  verbally	  transmitted.	  Finally,	  one	  individual	  

found	  the	  use	  of	  fingerprints	  “intrusive”	  and	  was	  “against	  giving	  my	  fingerprints	  over	  to	  

–	  because	  I	  want	  to	  go	  to	  church	  on	  Sunday”	  (FG	  5).	  Of	  those	  who	  made	  specific	  

comments	  about	  the	  fingerprint	  sensor,	  80%	  were	  favorable.	  	  

	  

Some	  participants	  expressed	  concerns	  about	  other	  issues	  related	  to	  the	  device,	  such	  as	  

the	  physical	  form	  factor	  (too	  large),	  cost	  (too	  expensive	  or	  too	  much	  investment),	  

privacy	  (too	  invasive)	  and	  lack	  of	  real	  human	  interaction.	  

	  

3.5	  Design	  Concept	  5.	  Tablet	  application	  that	  has	  voice-‐navigation,	  with	  the	  ability	  to	  

share	  health	  information	  with	  her	  daughter.	  

	  

Sharing	  data	  with	  various	  stakeholders	  was	  seen	  as	  attractive,	  especially	  if	  they	  already	  

rely	  on	  others	  for	  managing	  their	  health	  information,	  and	  could	  perhaps	  even	  make	  up	  

for	  their	  lack	  of	  technological	  expertise.	  	  One	  participant	  mentioned	  that	  a	  sharing	  
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feature	  would	  be	  helpful,	  because	  his	  “son	  does	  all	  that	  and	  I’d	  be	  lost	  without	  him”	  and	  

his	  daughter	  “really	  want[s]	  to	  know	  more	  [about]	  what	  was	  going	  on	  than	  she	  did”	  (FG	  

3).	  Another	  participant	  said	  sharing	  health	  information	  “would	  be	  very	  useful	  because	  

[her]	  children	  are	  scattered	  all	  over	  the	  country”	  and	  that	  her	  children	  like	  to	  be	  able	  to	  

“check	  into	  a	  system	  like	  this	  and	  know	  exactly	  what	  was	  happening	  	  …	  because	  it’s	  

difficult	  to	  convey	  over	  email	  or	  the	  phone	  and	  you	  forget”	  (FG	  3).	  Consequently,	  

participants	  felt	  that	  being	  able	  to	  share	  health	  information	  conveniently	  supported	  

their	  current	  health	  information	  practices.	  

	  

Importantly,	  being	  able	  to	  select	  whom	  to	  share	  with	  and	  have	  access	  to	  their	  data	  was	  

seen	  as	  a	  good	  way	  to	  manage	  their	  health	  information.	  Participants	  appreciated	  being	  

aware	  of	  and	  in	  control	  of	  who	  to	  share	  or	  communicate	  their	  health	  information.	  In	  a	  

sense,	  they	  appreciated	  being	  in	  control	  and	  sharing	  on	  their	  own	  terms.	  One	  

participant	  suggested	  that	  while	  they	  do	  not	  have	  their	  children	  heavily	  involved	  in	  their	  

health,	  being	  able	  to	  share	  is	  “good	  idea	  so	  that	  they	  know	  too.	  Particularly,	  as	  one	  gets	  

more	  disabled”	  (FG	  2).	  Another	  participant	  suggested	  one	  scenario	  where	  “[the	  kids]	  

want	  to	  check	  in	  on	  their	  mother	  or	  their	  father,	  but	  maybe	  their	  mother	  and	  father	  

don’t	  [want	  to	  be	  checked	  in	  on]”	  (FG	  3),	  emphasizing	  the	  importance	  of	  being	  able	  to	  

control	  the	  sharing	  of	  health	  information.	  	  
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3.6	  Themes	  that	  cut	  across	  multiple	  design	  concepts	  

	  

While	  many	  comments	  were	  device	  or	  concept	  specific,	  several	  cross-‐cutting	  themes	  

emerged	  that	  were	  seen	  across	  multiple	  focus	  groups	  and	  design	  concepts.	  	  

	  

3.6.1	  Conveniently-‐sized	  or	  located	  devices	  

	  

Some	  participants	  preferred	  to	  have	  a	  device	  similar	  in	  size	  to	  a	  tablet	  or	  a	  smartphone,	  

as	  they	  saw	  it	  was	  a	  convenient	  way	  to	  access	  the	  proposed	  devices.	  However,	  some	  

participants	  were	  concerned	  that	  this	  would	  be	  “giving	  [them]	  more	  things	  to	  carry	  …	  

there’s	  not	  enough	  pockets	  to	  go	  around”	  (FG	  4),	  and	  that	  this	  would	  lead	  to	  “fumbling	  

around	  all	  the	  time	  with	  your	  pockets	  and	  your	  purse	  and	  your	  bag.”	  

	  

A	  proposed	  solution	  was	  in	  the	  form	  of	  a	  wearable	  device,	  such	  as	  the	  watch	  concept,	  

because	  “it’s	  always	  on	  you”	  (FG	  2).	  This	  would	  circumvent	  the	  need	  and	  frustration	  of	  

not	  being	  able	  to	  locate	  the	  device	  to	  obtain	  the	  information	  wanted,	  while	  at	  the	  same	  

time	  increasing	  the	  convenience	  of	  the	  device	  for	  information	  access.	  Another	  

participant	  suggested	  that	  instead	  of	  having	  a	  separate	  device	  to	  carry	  around	  at	  all	  

times,	  if	  the	  need	  was	  for	  medical	  information,	  to	  have	  “at	  the	  pharmacy	  having	  a	  kiosk	  

or	  something	  ...	  at	  every	  place	  that	  a	  senior	  might	  pick	  up	  their	  medicines”	  (FG	  6).	  In	  this	  

case,	  this	  would	  avoid	  the	  participant	  having	  to	  keep	  up	  with	  another	  device,	  while	  still	  

having	  increased	  convenience	  to	  medical	  information	  than	  they	  have	  now.	  	  
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3.6.2	  Simplicity	  

	  

Participants	  repeatedly	  mentioned	  the	  need	  for	  simplicity	  in	  any	  new	  technologies	  or	  

devices	  to	  encourage	  use.	  When	  discussing	  applications,	  participants	  mentioned	  that	  “it	  

would	  be	  important	  to	  have	  the	  access	  to	  this	  application	  as	  simple	  as	  possible”	  (FG	  3),	  

and	  complained	  that	  “every	  time	  you	  go	  and	  look	  at	  some	  sort	  of	  device	  there's	  fifty	  

thousand	  things	  on	  it.	  We	  don't	  need	  fifty	  thousand	  things”	  (FG	  2).	  The	  complexity	  of	  

devices	  would	  be	  a	  major	  point	  of	  contention	  and	  dissuade	  participants	  from	  using	  or	  

fully	  engaging	  with	  any	  new	  device	  aimed	  at	  wellness	  and	  health.	  One	  participant	  

mentioned	  that	  a	  design	  concept	  is	  something	  that	  was	  useful	  and	  that	  a	  user	  could	  

“still	  manage	  because	  it’s	  simple”	  (FG	  4),	  underscoring	  the	  point	  that	  simplicity	  was	  not	  

a	  bonus,	  but	  rather	  an	  important	  component	  in	  the	  design	  of	  the	  wellness	  tool.	  

	  

3.6.3	  Cost	  	  

	  

While	  many	  of	  the	  design	  concepts	  and	  features	  were	  attractive	  to	  participants,	  this	  

excitement	  was	  tempered	  by	  concerns	  about	  the	  cost	  to	  the	  individual	  user.	  Participants	  

mused	  that	  they	  “[thought]	  cost	  would	  be	  the	  big	  thing”	  	  (FG	  1),	  and	  that	  “it	  would	  be	  

very	  nice	  [to	  use	  such	  devices]	  from	  time	  to	  time	  but	  I'm	  sure	  that	  the	  cost	  is	  

prohibitive”	  (FG	  5).	  	  
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Other	  participants,	  in	  addition	  to	  being	  worried	  about	  the	  absolute	  cost,	  were	  

“concerned	  about	  the	  cost-‐effectiveness	  –	  How	  expensive	  this	  is...	  and	  how	  to	  pay	  for	  

that”	  (FG	  1).	  While	  such	  devices	  seemed	  useful	  and	  attractive	  in	  a	  vacuum,	  this	  

participant	  wondered	  if	  the	  cost	  would	  be	  worth	  it	  for	  the	  value	  he	  got	  out	  of	  it.	  Finally,	  

some	  participants	  hoped	  that	  the	  cost	  to	  the	  end-‐user	  could	  be	  minimized	  by	  having	  

part	  of	  or	  all	  the	  cost	  being	  covered	  by	  their	  insurance	  program,	  therefore	  reducing	  the	  

financial	  burden.	  

	  

3.6.4	  Voice	  navigation	  and	  activation	  	  

	  

Participants	  were	  enthused	  about	  being	  able	  to	  talk	  to	  a	  device	  to	  get	  it	  to	  do	  what	  they	  

wanted.	  One	  participant	  was	  attracted	  to	  the	  idea	  because	  “voice	  activat[ion]	  and	  

information	  readily	  there,	  it’s	  easy	  [to]	  access”	  (FG	  4),	  while	  another	  participant	  found	  

that	  “Voice-‐activat[ion],	  because	  I	  talk	  a	  lot,	  would	  be	  very	  nice.	  This	  is	  very	  appealing	  

for	  me”	  (FG	  3).	  For	  these	  participants,	  the	  voice	  navigation	  was	  a	  way	  to	  conveniently	  

access	  the	  device	  via	  natural	  speech.	  

	  

For	  other	  participants,	  the	  voice	  navigation	  represented	  a	  way	  to	  navigate	  a	  device	  and	  

bypass	  accessibility	  concerns.	  A	  participant	  indicated	  that	  “putting	  fingers	  on	  those	  little	  

keys	  would	  be	  very	  stressful	  but	  voice	  activation	  is	  perfect”	  (FG	  6).	  This	  particular	  

participant	  found	  typing	  on	  small	  touchscreens	  to	  be	  difficult	  and	  disagreeable,	  and	  thus	  

found	  voice	  navigation	  to	  be	  a	  convenient	  workaround.	  	  Others	  with	  declining	  vision	  
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would	  find	  “voice	  activation	  [as]	  something	  that	  does	  work.	  	  …	  	  The	  blind	  have	  been	  

using	  voice	  activation	  for	  years.	  	  Where	  would	  they	  be	  without	  it?	  It’s	  a	  great	  feature”	  

(FG	  2).	  One	  participant	  indicated	  that	  they	  have	  been	  undergoing	  declines	  in	  their	  vision	  

and	  “it’s	  been	  really	  hard	  to	  adapt…	  being	  able	  to	  have	  another	  way	  of	  using	  your	  

[device]	  would	  be	  through	  the	  voice,	  once	  again	  would	  be	  very	  helpful”	  (FG	  2).	  

Consequently,	  participants	  found	  the	  idea	  of	  voice	  activation	  and	  navigation	  as	  a	  great	  

feature,	  whether	  viewed	  as	  a	  convenience	  or	  necessity.	  	  

	  

3.6.5	  Hesitance	  to	  Change	  	  

	  

A	  subset	  of	  participants	  (9/43)	  had	  systems	  that	  they	  had	  refined	  over	  many	  years	  or	  

decades,	  and	  were	  not	  convinced	  that	  there	  was	  a	  compelling	  reason	  to	  switch	  to	  a	  new	  

device	  or	  method	  to	  achieve	  the	  same	  ends.	  One	  participant	  relayed	  that	  he	  “I	  just	  

use[s]	  the	  plain	  old	  basics	  is	  what	  I	  do.	  I've	  run	  a	  business	  for	  28	  years…	  and	  I	  was	  under	  

a	  lot	  of	  stress	  all	  the	  time	  and	  I've	  never	  had	  any	  problems	  because	  of	  it”	  (FG	  1).	  This	  

participant	  had	  been	  using	  the	  same	  methods	  for	  many	  years,	  and	  didn’t	  feel	  like	  that	  

his	  current	  methods	  was	  lacking	  in	  any	  way.	  Another	  participant	  mentioned	  that	  she	  

was	  “sure	  [her]	  computer	  has	  all	  that	  technology	  and	  [she	  was]	  not	  willing	  to	  learn”	  (FG	  

6).	  This	  participant	  acknowledged	  that	  she	  was	  not	  fully	  utilizing	  her	  computer,	  but	  was	  

unwilling	  to	  learn	  new	  features	  as	  she	  did	  not	  feel	  there	  was	  anything	  that	  she	  was	  not	  

satisfied	  with	  in	  her	  current	  methods.	  
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3.7	  Sketch	  Results	  

	  

After	  the	  full	  discussion,	  participants	  were	  asked	  to	  sketch	  what	  their	  ideal	  system	  

would	  look	  like,	  in	  a	  single	  sketch	  (Figure	  1).	  Form	  factors	  of	  the	  sketched	  systems	  fit	  

into	  3	  major	  categories:	  wearable,	  smartphone/tablet-‐sized,	  and	  home-‐based	  

technologies.	  The	  sketches	  within	  the	  wearable	  categories	  took	  the	  form	  of	  a	  watch	  or	  

pendant	  worn	  around	  the	  neck,	  which	  participants	  had	  mentioned	  was	  for	  the	  

convenience	  and	  always	  having	  it	  on	  hand.	  The	  smartphone	  and	  tablet-‐sized	  devices	  

were	  of	  the	  shape	  and	  size	  of	  currently	  available	  smartphones	  and	  tablets,	  and	  generally	  

consisted	  of	  a	  large	  touchscreen	  with	  all	  available	  options	  front	  and	  center.	  	  Finally,	  the	  

home-‐based	  category	  consisted	  of	  a	  smart-‐lamp,	  which	  could	  be	  queried	  for	  medical	  

questions,	  and	  a	  self-‐propelled	  robot	  that	  could	  answer	  questions	  and	  move	  to	  where	  

the	  user	  was	  located.	  Importantly,	  the	  form	  factors	  of	  these	  devices	  were	  all	  done	  in	  

such	  a	  way	  that	  it	  would	  not	  be	  obvious	  that	  the	  user	  was	  in	  poor	  health	  or	  needed	  

medical	  information	  or	  help.	  The	  wearables	  looked	  like	  bracelets,	  necklaces,	  or	  watches,	  

and	  the	  phone/tablet-‐based	  devices	  all	  looked	  like	  something	  someone	  who	  may	  not	  

have	  medical	  issues	  would	  potentially	  carry	  around.	  In	  the	  home,	  the	  smart-‐lamp	  was	  

intended	  to	  blend	  in	  with	  the	  surroundings,	  and	  only	  activate	  its	  smart	  features	  if	  the	  

user	  knew	  the	  way	  to	  do	  so	  already.	  Otherwise,	  it	  was	  a	  generic	  lamp	  (Figure	  1).	  	  

	  

Many	  features	  were	  seen	  across	  the	  sketched	  designs,	  with	  the	  major	  categories	  of	  

features	  being:	  alerts/reminders,	  monitoring,	  access	  to	  medical	  information,	  and	  access	  
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to	  emergency	  services.	  Many	  participants	  indicated	  that	  their	  ideal	  device	  would	  have	  

reminders,	  such	  as	  medication	  reminders,	  appointment	  reminders,	  and	  general	  

scheduling.	  Participants	  also	  sketched	  health	  monitoring	  as	  a	  feature	  in	  their	  ideal	  

device,	  whether	  it	  was	  to	  monitor	  blood	  pressure,	  blood	  sugar,	  heart	  rates,	  or	  other	  

things	  such	  as	  cholesterol	  levels.	  The	  need	  for	  medical	  information	  was	  also	  seen	  across	  

multiple	  sketches,	  both	  to	  have	  access	  to	  personal	  health	  information,	  such	  as	  from	  the	  

doctor’s	  office,	  as	  well	  as	  having	  access	  to	  a	  service	  that	  could	  answer	  their	  questions	  

about	  health	  and	  wellness	  outside	  of	  the	  clinic.	  	  

	  

Some	  sketches	  also	  emphasized	  the	  importance	  of	  being	  able	  to	  integrate	  various	  

sources	  of	  information	  and	  stakeholders,	  such	  as	  providing	  involved	  family	  members	  

with	  access	  to	  medical	  information	  about	  the	  older	  adult	  user,	  and	  having	  direct	  access	  

to	  medical	  records	  and	  scheduling	  at	  the	  doctor’s	  office.	  Finally,	  participants	  also	  

sketched	  having	  quick	  access	  to	  emergency	  service	  on	  their	  ideal	  system,	  with	  single	  

button	  access	  on	  the	  homepage	  of	  their	  devices.	  	  

	  

Several	  larger	  themes	  emerge	  from	  the	  sketches	  of	  participants’	  ideal	  systems.	  First,	  

most	  participants	  value	  portability,	  as	  their	  sketches	  indicated	  that	  they	  would	  like	  their	  

devices	  to	  either	  be	  a	  wearable	  (such	  as	  a	  watch	  or	  pendant),	  or	  in	  a	  similar	  form	  factor	  

to	  a	  tablet	  or	  smartphone.	  Secondly,	  participants	  indicated	  that	  they	  appreciated	  

convenience,	  whether	  in	  the	  form	  of	  having	  access	  to	  all	  the	  information	  they	  need,	  

being	  able	  to	  easily	  connect	  with	  people	  about	  their	  health,	  or	  the	  immediacy	  of	  access	  
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to	  health	  information	  (or	  health	  measures)	  as	  well	  as	  to	  their	  provider.	  Next,	  

participants	  emphasized	  the	  simplicity	  and	  ease	  of	  use	  in	  their	  sketches,	  with	  sketches	  

having	  a	  straightforward	  interface	  without	  complicated	  menus.	  Often,	  this	  showed	  as	  

direct	  access	  to	  all	  buttons	  or	  icons	  in	  a	  single	  screen.	  In	  addition,	  many	  devices	  showed	  

integration,	  in	  both	  all-‐in-‐one	  devices	  which	  combined	  many	  health	  features	  in	  one	  

device,	  as	  well	  as	  integration	  between	  the	  user	  and	  family	  members	  and	  medical	  

providers.	  These	  devices	  provided	  easy	  access	  and	  kept	  other	  stakeholders	  involved	  

with	  the	  user’s	  health	  and	  wellness.	  All	  the	  devices	  sketched	  were	  designed	  in	  order	  to	  

avoid	  stigma.	  The	  sketches	  showed	  devices	  that	  upon	  first	  glance	  would	  not	  suggest	  

that	  the	  user	  had	  medical	  issues	  in	  their	  daily	  life,	  even	  if	  these	  devices	  facilitated	  easier	  

access	  to	  health	  and	  wellness	  information.	  	  

	  

Finally,	  the	  devices	  sketched	  showed	  how	  participants	  wanted	  to	  be	  able	  to	  be	  helped	  –	  

both	  on	  how	  to	  use	  technology	  and	  devices	  as	  well	  as	  getting	  help	  understanding	  

medical	  and	  health	  issues	  and	  information.	  Overall,	  the	  sketches	  pointed	  in	  the	  direction	  

that	  participants	  valued	  connections	  with	  loved	  ones,	  their	  health,	  as	  well	  as	  simplicity	  

and	  the	  immediacy	  of	  getting	  their	  needs	  met.	  
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Figure	  4.1.	  Examples	  of	  Participant	  Sketches	  

	  

4	  Discussion	  

The	  purpose	  of	  the	  study	  was	  to	  understand	  what	  older	  adults	  would	  prefer	  regarding	  

wellness	  tools,	  with	  the	  design	  concepts	  as	  a	  starting	  point	  of	  discussion.	  Over	  the	  

course	  of	  the	  sessions,	  it	  became	  clear	  that	  several	  attributes	  of	  the	  design	  concepts	  
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resonated	  with	  participants.	  Participants	  enjoyed	  being	  able	  to	  be	  in	  control	  of	  their	  

health,	  having	  convenient	  access	  to	  other	  sources	  of	  information,	  maintaining	  social	  

ties,	  and	  supporting	  their	  memory.	  

	  

Previous	  studies	  have	  suggested	  that	  supporting	  these	  needs	  in	  wellness	  tools	  are	  

attractive(30).	  While	  most	  older	  adults	  have	  positive	  attitudes	  towards	  technology,	  

other	  studies	  have	  suggested	  barriers	  to	  adoption,	  including	  high	  cost,	  inadequate	  skills,	  

lack	  of	  perceived	  usefulness	  and	  perceived	  reduction	  in	  independence(20,36–38).	  

Facilitators	  and	  positive	  attitudes	  towards	  new	  technologies	  were	  related	  to	  

convenience,	  useful	  features,	  perceived	  ease	  of	  use,	  and	  psychosocial	  

characteristics(20,39).	  Consequently,	  themes	  identified	  from	  our	  study	  reinforce	  prior	  

work.	  The	  importance	  of	  autonomy,	  control,	  convenience	  and	  usefulness	  all	  came	  out	  

during	  the	  study.	  The	  subset	  of	  participants	  who	  were	  hesitant	  to	  change	  their	  current	  

methods	  is	  in	  line	  with	  previous	  literature	  showing	  that	  perceived	  usefulness	  is	  a	  big	  

factor	  in	  technology	  acceptance	  by	  older	  adults.	  Consequently,	  organizations	  seeking	  to	  

design	  tools	  for	  older	  adults	  should	  take	  these	  factors	  into	  account	  when	  designing	  

wellness	  tools	  for	  older	  adults.	  

	  

Across	  all	  focus	  groups,	  convenience	  was	  seen	  as	  valuable	  in	  any	  new	  tool	  for	  their	  

wellness.	  This	  manifested	  itself	  in	  many	  forms,	  including	  those	  who	  enjoyed	  the	  

convenience	  of	  the	  wearable	  watch	  form	  factor.	  The	  convenience	  of	  not	  having	  to	  dig	  

through	  a	  purse	  or	  bag,	  combined	  with	  the	  idea	  that	  they	  wouldn’t	  have	  to	  remember	  
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another	  object	  to	  carry	  was	  very	  attractive	  to	  participants.	  Similar	  to	  previous	  studies,	  

convenience	  played	  a	  role	  in	  the	  positive	  attitudes	  towards	  new	  technologies(39).	  	  The	  

form	  factor,	  combined	  with	  the	  continuous	  tracking	  and	  immediacy	  of	  alerts	  increased	  

the	  usefulness	  of	  the	  concept.	  Others	  may	  not	  have	  been	  as	  enthused	  about	  the	  watch	  

form	  factor,	  but	  still	  valued	  convenience.	  They	  desired	  a	  size	  that	  they	  would	  be	  easy	  to	  

carry	  around	  with	  them	  day	  to	  day,	  or	  a	  kiosk	  in	  areas	  where	  they	  would	  seek	  help	  such	  

as	  a	  pharmacy.	  Finally,	  the	  convenience	  of	  having	  immediate	  access	  to	  reliable	  health	  

information,	  whether	  through	  the	  internet	  or	  other	  service	  was	  preferred	  across	  the	  

focus	  group	  sessions.	  Importantly,	  this	  information	  must	  be	  vetted	  and	  trusted	  by	  the	  

individual,	  since	  their	  current	  health	  practices	  indicated	  that	  they	  lacked	  reliable,	  easy	  to	  

access	  trusted	  health	  resources.	  

	  

While	  participants	  were	  enthusiastic	  about	  the	  potential	  in	  the	  new	  tool	  design	  

concepts	  presented,	  they	  emphasized	  the	  need	  for	  simplicity,	  similar	  to	  other	  studies	  

with	  older	  adults	  and	  technologies(40,41).	  While	  this	  was	  discussed	  during	  the	  sessions,	  

the	  sketches	  also	  reflected	  this	  emphasis	  on	  simplicity.	  Participants	  often	  sketched	  out	  a	  

straightforward	  interface	  without	  complicated	  menus.	  Rather	  than	  hiding	  features	  

under	  menus	  or	  other	  navigation	  features,	  many	  participants	  sketched	  out	  the	  main	  

screen	  having	  direct	  access	  to	  all	  features,	  buttons,	  or	  icons	  so	  as	  to	  facilitate	  access.	  

Between	  the	  sketches	  and	  what	  was	  said	  during	  the	  discussions,	  the	  emphasis	  on	  

simplicity	  is	  something	  that	  should	  be	  taken	  in	  to	  account	  when	  designing	  wellness	  tools	  
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for	  older	  adults.	  The	  participant	  feedback	  and	  sketches	  suggest	  that	  simplicity	  is	  an	  

important	  factor	  in	  the	  acceptance	  of	  new	  technology	  tools.	  

	  

Even	  though	  several	  features	  were	  self-‐contained,	  participants	  responded	  positively	  to	  

the	  idea	  of	  having	  device	  integration	  of	  a	  wellness	  tool.	  This	  idea	  precipitated	  in	  two	  

main	  camps:	  all-‐in-‐one	  integration	  and	  external	  integration.	  Many	  participants	  

supported	  all-‐in-‐one	  integration,	  where	  they	  wanted	  features	  from	  each	  of	  the	  design	  

concepts	  integrated	  into	  a	  single	  device	  that	  would	  meet	  their	  needs	  well.	  Others	  

supported	  connections	  with	  external	  stakeholders	  and	  resources,	  including	  family	  

members	  stakeholders	  or	  their	  healthcare	  provider’s	  systems	  to	  facilitate	  ease	  of	  use.	  	  

While	  increasing	  the	  potential	  utility	  of	  devices	  by	  adding	  more	  features	  could	  be	  

attractive	  to	  older	  adults,	  this	  desire	  must	  be	  balanced	  with	  the	  need	  for	  simplicity	  and	  

ease-‐of-‐use,	  which	  were	  important	  factors	  for	  facilitating	  use	  of	  a	  new	  wellness	  tool.	  

Participants	  valued	  the	  larger	  need	  of	  staying	  connected	  with	  their	  health	  and	  loved	  

ones,	  which	  supports	  previous	  studies	  that	  indicate	  that	  relationships	  with	  family	  or	  

friends	  as	  the	  second	  most	  important	  thing	  In	  their	  lives(7).	  While	  participants	  may	  have	  

disagreed	  on	  the	  exact	  form	  it	  should	  take,	  they	  strongly	  agreed	  that	  they	  wanted	  ways	  

to	  keep	  connections	  to	  others	  and	  their	  health	  strong.	  They	  often	  wished	  that	  they	  

could	  keep	  in	  touch	  with	  their	  family,	  especially	  if	  they	  were	  unable	  to	  see	  them	  in	  

person	  as	  often	  as	  they	  would	  like,	  whether	  due	  to	  geography,	  distance,	  health	  status,	  

or	  living	  conditions.	  	  
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Interestingly,	  the	  designs	  sketched	  by	  participants	  avoided	  the	  stigma	  of	  needing	  help	  

with	  tracking	  or	  needing	  help	  with	  their	  health	  and	  wellness	  by	  appearing	  to	  be	  

something	  that	  could	  be	  for	  non-‐health	  purposes.	  For	  example,	  the	  wearables	  were	  

sketched	  in	  watch	  form,	  or	  as	  a	  pendent	  on	  a	  necklace.	  Others	  were	  sketched	  as	  either	  

tablet	  or	  smartphone	  sized,	  none	  of	  which	  would	  label	  the	  participant	  as	  needing	  help	  

with	  their	  health	  or	  wellness.	  One	  participant	  even	  drew	  a	  smart	  lamp,	  which	  was	  

intended	  to	  sit	  in	  her	  home.	  The	  smart	  lamp	  wouldn’t	  activate	  its	  smart	  features	  unless	  

the	  user	  already	  knew	  how	  to	  use	  it.	  The	  lamp	  would	  blend	  into	  her	  home	  without	  the	  

stigma	  of	  having	  an	  obtrusive	  device	  marking	  the	  participant	  as	  needing	  help.	  All	  of	  

these	  devices	  thus	  allow	  easy	  access	  to	  needed	  information	  or	  features	  without	  being	  

known	  to	  others.	  Our	  results	  support	  previous	  research	  that	  indicate	  that	  stigma	  is	  a	  

challenge	  in	  getting	  older	  adults	  to	  adopt	  health	  technologies(42).	  	  

	  

Finally,	  participants	  valued	  being	  able	  to	  get	  help	  when	  they	  needed	  it,	  both	  for	  

technical	  support	  and	  health	  information.	  Having	  immediate	  technical	  support	  allayed	  

many	  of	  their	  fears	  of	  being	  unable	  to	  use	  a	  new	  device.	  Access	  to	  reliable	  health	  

information,	  both	  in	  health	  measures	  and	  answers	  to	  health	  related	  questions,	  was	  seen	  

as	  a	  desirable	  feature.	  Although	  immediate	  help	  was	  seen	  as	  valuable,	  participants	  also	  

indicated	  that	  they	  valued	  their	  own	  autonomy	  and	  control	  over	  themselves	  and	  their	  

information.	  Designers	  hoping	  to	  meet	  these	  needs	  should	  also	  be	  sure	  to	  give	  users	  an	  

appropriate	  level	  of	  autonomy	  so	  they	  still	  feel	  as	  if	  they	  are	  in	  control	  of	  the	  situation.	  
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Previous	  work	  suggested	  that	  older	  adults	  found	  the	  idea	  of	  technology-‐based	  wellness	  

tools	  attractive,	  and	  that	  currently	  available	  tools	  were	  lacking(30).	  Furthermore,	  the	  

inability	  to	  access	  reliable	  health	  information	  in	  a	  facile	  manner	  and	  aging-‐related	  

changes	  that	  may	  hinder	  technology	  engagement(30)	  constitute	  major	  problems,	  while	  

factors	  such	  as	  simplicity(43)	  and	  convenience(39)	  are	  desirable	  .	  Previous	  studies	  also	  

found	  that	  perceived	  need,	  perceived	  usefulness,	  as	  well	  as	  biophysical	  and	  psychosocial	  

characteristics	  were	  also	  factors	  in	  technology	  acceptance	  for	  older	  adults(20).	  

However,	  more	  insight	  was	  needed	  into	  the	  preferences	  withholder	  adults	  when	  

presented	  with	  design	  concepts,	  as	  speaking	  about	  an	  idea	  abstractly	  in	  isolation	  may	  

engender	  different	  attitudes	  than	  when	  integrated	  into	  a	  wellness	  device,	  especially	  

with	  regard	  to	  their	  needs.	  Our	  study	  confirms	  the	  potential	  that	  older	  adults	  see	  in	  

using	  technologies	  for	  health,	  as	  well	  as	  the	  value	  that	  older	  adults	  place	  on	  simplicity	  

and	  convenience	  of	  new	  technology	  tools	  for	  wellness.	  Participants	  also	  reiterated	  the	  

potential	  barriers	  to	  use	  due	  to	  biophysical	  characteristics,	  such	  as	  reduced	  visual	  acuity	  

and	  dexterity,	  and	  appreciated	  designs	  that	  provided	  alternative	  means	  to	  use	  these	  

wellness	  tools.	  	  

	  

In	  addition,	  within	  the	  context	  of	  wellness	  tools,	  several	  new	  insights	  were	  generated.	  

First,	  increasing	  a	  wellness	  tool’s	  convenience	  increased	  its	  utility	  and	  usefulness.	  While	  

convenience	  can	  be	  increased	  by	  making	  a	  device	  smaller	  to	  increase	  its	  portability,	  it	  

can	  also	  be	  increased	  by	  being	  available	  in	  areas	  where	  they	  would	  be	  needed	  (such	  as	  a	  

kiosk	  at	  a	  grocery	  store	  or	  pharmacy),	  being	  always	  available	  without	  digging	  through	  a	  
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purse	  or	  bag,	  and	  not	  having	  to	  remember	  yet	  another	  device	  (such	  as	  a	  watch).	  Second,	  

voice	  navigation	  and	  activation	  was	  attractive	  for	  convenience	  (those	  who	  liked	  to	  talk),	  

and	  those	  who	  had	  impairments	  (to	  make	  a	  device	  more	  accessible).	  Third,	  participants	  

enjoyed	  the	  feeling	  of	  being	  independent	  and	  in	  control.	  For	  example,	  one	  of	  the	  

reasons	  participants	  liked	  the	  blood	  pressure	  tracking	  watch	  concept	  is	  that	  it	  allowed	  

for	  increased	  self-‐management	  and	  engagement	  in	  their	  health	  rather	  than	  relying	  on	  

others	  more	  heavily.	  In	  addition,	  they	  liked	  the	  idea	  of	  sharing	  health	  information	  with	  

other	  stakeholders,	  but	  only	  if	  they	  could	  pick	  and	  choose	  who	  got	  to	  see	  what	  

information.	  Fourth,	  participants	  valued	  instant	  help,	  both	  with	  technology	  issues	  

(therefore	  reducing	  worry	  about	  not	  being	  able	  to	  use	  a	  device),	  and	  health	  information.	  

Finally,	  the	  sketched	  drawings	  of	  participants’	  ideal	  wellness	  tool	  suggest	  the	  

importance	  of	  having	  a	  device	  that	  was	  not	  stigmatizing,	  and	  thus	  looked	  like	  everyday	  

objects.	  Designers	  should	  consider	  these	  factors	  when	  creating	  wellness	  tools	  for	  older	  

adults,	  in	  order	  to	  create	  attractive,	  useful	  tools.	  

	  

5	  Conclusions	  and	  Future	  Work	  

Future	  work	  should	  focus	  on	  validating	  these	  findings	  in	  a	  wider	  geographic	  sample,	  and	  

in	  seeking	  input	  from	  older	  adults	  with	  low	  and	  higher	  fidelity	  prototypes.	  As	  

participants	  may	  have	  different	  opinions	  in	  abstract	  versus	  the	  concrete,	  this	  would	  be	  a	  

useful	  research	  direction.	  Moreover,	  future	  work	  should	  observe	  how	  older	  adults	  

currently	  manage	  their	  wellness	  and	  health,	  so	  as	  to	  better	  inform	  the	  design	  of	  

wellness	  tools.	  
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Therefore,	  the	  utility	  of	  wellness	  tools	  for	  older	  adults	  seem	  promising,	  with	  older	  adult	  

participants	  expressing	  enthusiasm	  in	  several	  ideas	  and	  features.	  Designers	  and	  

researchers	  should	  take	  into	  account	  several	  ideas	  when	  designing	  wellness	  tools	  for	  

older	  adults,	  including,	  but	  not	  limited	  to:	  convenience,	  simplicity,	  connections	  to	  

others,	  living	  situation,	  and	  health	  status.	  By	  taking	  these	  factors	  into	  account,	  future	  

designs	  can	  be	  attractive	  to	  older	  adults,	  and	  thus	  increase	  its	  probability	  of	  acceptance.	  

	  

6	  Limitations	  

There	  are	  some	  limitations	  in	  this	  work	  that	  should	  be	  acknowledged.	  Since	  all	  

participants	  were	  from	  a	  single	  metro	  area,	  the	  generalizability	  of	  the	  study	  may	  not	  be	  

strong.	  Furthermore,	  since	  the	  level	  of	  computer	  and	  technical	  skills	  were	  not	  assessed,	  

older	  adults’	  perceptions	  may	  differ	  depending	  on	  their	  level	  of	  comfort	  and	  skill.	  

However,	  this	  study	  still	  provides	  useful	  direction	  for	  designers	  and	  future	  research.	  
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Appendix	  4.1	  Design	  Session	  Procedures	  

UNIVERSITY	  OF	  WASHINGTON	  

DESIGN	  SESSION	  PROCEDURES	  
Designing	  a	  multi-‐purpose	  technology	  tool	  for	  community	  engagement	  among	  older	  
adults	  
	  
	  
Welcome	  
Thank	  you	  for	  making	  time	  to	  attend	  our	  focus	  group	  today.	  

1. This	  will	  be	  a	  group	  discussion.	  We	  are	  going	  to	  discuss	  a	  multi-‐purpose	  technology	  
system.	  We	  hope	  this	  process	  will	  also	  help	  you	  understand	  what	  others	  think	  as	  well.	  
We	  do	  not	  want	  to	  discuss	  anything	  that	  would	  concern	  you	  in	  any	  way.	  However,	  if	  any	  
time	  you	  would	  like	  to	  leave	  the	  group	  and	  not	  participate,	  that	  will	  be	  fine.	  

2. How	  the	  participants	  can	  help	  us	  to	  achieve	  our	  goal(s):	  relax,	  share,	  listen	  to	  others,	  
follow	  format.	  

3. Why	  the	  participants	  are	  suitable	  for	  the	  task-‐	  your	  unique	  perspectives	  and	  opinions	  
will	  help	  us	  better	  understand	  how	  to	  design	  multipurpose	  wellness	  tools	  for	  older	  
adults.	  

4. Restrooms/snacks/drinks	  location	  
	  
Explain	  the	  means	  to	  record	  the	  session.	  
	  
Explain	  that	  the	  participants	  have	  the	  right	  to	  withdraw	  from	  the	  session	  at	  any	  time.	  
	  
Introduce	  and	  ask	  the	  participants	  to	  sign	  the	  consent	  form	  

1. Make	  sure	  all	  participants	  have	  access	  and	  understand	  the	  consent	  form	  (e.g.	  should	  we	  
have	  participants	  with	  impaired	  vision,	  you	  must	  read	  out	  the	  consent	  form)	  

2. Ask	  the	  participants	  to	  sign	  and	  return	  the	  consent	  form.	  
	  
Introduce	  and	  ask	  the	  participants	  to	  fill	  out	  demographics	  questionnaire	  

1. Make	  sure	  participants	  understand	  and	  fill	  out	  demographics	  questionnaire	  
2. Answers	  to	  questionnaire	  will	  not	  be	  linked	  back	  to	  them	  or	  their	  future	  answers	  

	  
Introduce	  yourself	  and	  the	  co-‐facilitators,	  if	  used.	  

1. Your	  name	  and	  role:	  Amanda	  Lazar,	  graduate	  student	  in	  BHI	  and/or	  Jonathan	  Joe,	  
graduate	  student	  in	  BHI	  

2. Introduce	  other	  members	  of	  the	  research	  team,	  if	  present.	  
	  
	  
Rules	  
We	  would	  like	  this	  to	  be	  a	  non-‐judgmental,	  relaxed	  environment	  for	  you	  to	  feel	  safe	  to	  
discuss	  your	  thoughts	  about	  your	  preferences	  for	  technology	  use.	  Please	  don’t	  hesitate	  
to	  ask	  questions	  or	  if	  you	  need	  any	  clarification	  please	  ask	  for	  it.	  	  
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Please	  be	  considerate	  of	  one	  another	  and	  let	  everyone	  participate	  and	  share	  their	  ideas.	  
There	  is	  no	  right	  or	  wrong	  answer,	  but	  just	  different	  experiences	  and	  opinions.	  Your	  
thoughts	  and	  opinions	  will	  also	  be	  important	  to	  help	  guide	  further	  study	  work	  in	  the	  
development	  of	  technology	  tools	  for	  older	  adults.	  
	  
START	  AUDIORECORDING	  
	  
Participants	  introduce	  themselves	  

• Ask	  all	  participants	  to	  introduce	  themselves	  in	  a	  few	  sentences.	  Ask	  them	  to	  share	  their	  
favorite	  movie	  or	  television	  show.	  (This	  is	  to	  break	  the	  ice	  and	  get	  participants	  to	  start	  
thinking	  about	  the	  topic)	  

	  
Discussion	  

• Carefully	  word	  each	  question	  before	  that	  question	  is	  addressed	  by	  the	  group.	  	  The	  
facilitate	  discussion	  around	  the	  answers	  to	  each	  question,	  one	  at	  a	  time.	  

	  
Explain	  Storyboards/Lo-‐Fi	  Prototypes	  Origins	  

1. “Over	  the	  past	  few	  years,	  there	  has	  been	  increased	  interest	  in	  creating	  wellness	  tools	  
for	  adults	  aged	  60	  and	  older	  so	  that	  they	  can	  live	  independently	  at	  home	  happier.”	  

2. “Consequently,	  there	  has	  been	  a	  lot	  of	  work	  into	  looking	  at	  what	  older	  adults	  want	  in	  a	  
wellness	  tool,	  how	  they	  want	  to	  use	  it,	  and	  what	  they	  don’t	  want.”	  

3. “We	  have	  gotten	  feedback	  and	  solicited	  ideas	  from	  previous	  groups	  of	  older	  adults,	  and	  
have	  generated	  some	  ideas	  on	  how	  a	  wellness	  tool	  would	  work.”	  

4. “So,	  I’m	  going	  to	  introduce	  each	  idea	  we	  have	  to	  you	  with	  a	  brief	  explanation.	  After	  
each	  idea,	  I	  would	  like	  you	  to	  tell	  me	  what	  you	  think	  about	  the	  idea,	  ask	  any	  questions	  
you	  may	  have,	  and	  any	  ideas	  for	  improvement.”	  

	  
Show	  each	  Storyboard/Lo-‐Fi	  prototype	  

1. Give	  a	  brief	  explanation	  of	  what	  themes	  from	  previous	  older	  adults	  that	  the	  design	  
would	  cover.	  

a. E.g.	  “Previous	  groups	  have	  told	  us	  they	  wanted	  a	  small,	  portable	  device	  they	  can	  
carry.”	  

2. Show	  each	  storyboard/prototype	  one	  at	  a	  time.	  
a. Explain	  what	  the	  prototype/storyboard	  shows,	  and	  go	  through	  each	  of	  the	  

parts.	  
i. If	  storyboard:	  Explain	  the	  story,	  and	  what	  is	  happening	  in	  each	  section	  
ii. If	  Prototype:	  Go	  through	  the	  various	  sections	  of	  prototype	  and	  what	  it’s	  

supposed	  to	  do	  
b. Clear	  up	  any	  questions	  people	  may	  have	  about	  the	  story	  or	  prototype.	  

3. Solicit	  feedback	  and	  thoughts	  on	  each	  storyboard/prototype.	  
a. Discuss	  likes,	  dislikes,	  ideas	  for	  improvement	  and	  any	  other	  feedback.	  
b. If	  needed,	  prompt:	  

i. Do	  you	  have	  comments	  on	  any	  of	  the	  features?	  
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ii. Is	  this	  attractive	  to	  you?	  Why	  or	  why	  not?	  
iii. Could	  you	  see	  this	  system	  fitting	  into	  your	  everyday	  lives?	  
iv. How	  would	  you	  improve	  such	  a	  system?	  

	  
	  
	  
Ask	  Participants	  to	  Sketch	  Ideal	  System	  design	  

1. Hand	  subjects	  a	  blank	  piece	  of	  paper	  
2. Ask	  them	  to	  sketch	  ideal	  system	  design	  or	  changes	  they	  would	  integrate	  into	  proposed?	  

a. Quick	  drawing	  showing	  core	  features	  of	  main	  interface	  fine	  
	  
Near	  end	  of	  session	  

1. Thank	  the	  participants	  for	  their	  time	  and	  adjourn	  the	  meeting	  
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Chapter	  5:	  Conclusion	  
	  
Summary	  

As	  the	  population	  of	  older	  adults	  grows,	  technologies	  for	  maintaining	  wellness	  in	  

older	  adults	  will	  become	  increasingly	  crucial.	  Even	  though	  many	  technologies	  are	  being	  

used	  for	  health	  and	  wellness,	  they	  are	  often	  not	  designed	  with	  older	  adults	  in	  mind	  and	  

thus	  do	  not	  meet	  their	  unique	  wants	  and	  needs.	  The	  aim	  of	  the	  studies	  presented	  is	  to	  

explore	  how	  older	  adults	  want	  to	  use	  wellness	  tools,	  including	  factors	  that	  would	  

increase	  or	  decrease	  the	  attractiveness	  and	  utility	  of	  these	  tools.	  The	  work	  presented	  

here	  is	  a	  starting	  point	  to	  better	  understand	  how	  to	  design	  wellness	  tools	  for	  older	  

adults	  and	  encourage	  their	  use.	  

The	  first	  study	  explored	  older	  adults’	  attitudes	  and	  preferences	  towards	  

multifunctional	  wellness	  tools.	  Important	  factors	  of	  consideration	  and	  attractive	  

features	  were	  identified	  through	  focus	  groups	  conducted	  with	  14	  individuals.	  The	  

primary	  contribution	  of	  this	  study	  was	  to	  provide	  a	  better	  understanding	  of	  the	  

preferences	  and	  attitudes	  of	  older	  adults	  towards	  multifunctional	  wellness	  tools.	  This	  

study	  provided	  recommendations	  for	  designers	  to	  increase	  the	  desirability	  of	  new	  

wellness	  tools	  for	  older	  adults.	  Previous	  studies	  support	  the	  need	  to	  overcome	  

immediate	  negative	  reactions	  to	  technologies	  to	  improve	  the	  probability	  of	  

acceptance(1),	  as	  well	  as	  older	  adults’	  wants	  for	  health	  alerts	  and	  notification	  of	  

changes	  in	  health	  status	  in	  the	  context	  of	  smart	  homes(2,3).	  

The	  second	  study	  examined	  usability	  issues	  and	  barriers	  to	  use	  of	  a	  community-‐

based,	  commercially	  available	  multifunctional	  wellness	  tool	  for	  older	  adults.	  These	  
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issues	  were	  elicited	  via	  a	  task-‐based	  usability	  test	  with	  a	  think	  aloud	  protocol,	  followed	  

by	  instant	  data	  analysis	  and	  affinity	  mapping.	  There	  were	  two	  main	  outcomes	  to	  this	  

study.	  First,	  the	  usability	  issues	  of	  a	  widely	  used,	  commercially	  available	  multifunctional	  

wellness	  tool	  were	  identified	  and	  these	  issues	  should	  be	  avoided	  in	  any	  new	  wellness	  

tool	  designs.	  Second,	  the	  successful	  use	  of	  Instant	  Data	  Analysis	  (IDA)	  as	  a	  novel	  method	  

for	  usability	  testing	  analysis	  lends	  credence	  to	  the	  method.	  The	  researchers	  were	  

satisfied	  with	  the	  number	  and	  quality	  of	  issues	  identified	  for	  the	  labor	  invested.	  	  This	  

study	  reinforces	  the	  need	  to	  design	  for	  older	  adults	  unique	  wants	  and	  needs,	  as	  well	  as	  

particular	  areas	  in	  which	  to	  avoid	  to	  minimize	  user	  frustration,	  to	  increase	  the	  

attractiveness	  of	  new	  designs	  for	  wellness	  tools.	  This	  study	  is	  in	  line	  with	  previous	  

research	  that	  suggested	  that	  older	  adults	  have	  more	  difficulty	  navigating	  the	  web	  due	  to	  

reduced	  working	  memory(4,5),	  and	  that	  designers	  should	  take	  into	  account	  the	  unique	  

needs	  of	  older	  adults	  so	  that	  they	  can	  interact	  with	  technological	  interfaces(6).	  

The	  third	  study	  explored	  the	  wants	  and	  needs	  of	  older	  adults	  regarding	  wellness	  

tools	  by	  using	  design	  scenarios	  and	  storyboards	  as	  an	  initial	  point	  of	  discussion.	  These	  

scenarios	  and	  storyboards	  were	  generated	  after	  taking	  into	  account	  the	  themes	  for	  the	  

first	  and	  second	  studies	  to	  create	  design	  concepts	  and	  ideas	  that	  would	  be	  attractive	  to	  

older	  adults.	  The	  main	  contribution	  of	  this	  study	  was	  providing	  design	  concepts	  and	  

refined	  recommendations	  for	  wellness	  tools	  based	  on	  user	  feedback.	  The	  secondary	  

contribution	  was	  the	  successful	  use	  of	  various	  methods	  with	  older	  adults	  regarding	  

wellness	  tools.	  Participants’	  sketches	  and	  the	  “quick	  and	  dirty	  analysis”	  method	  

provided	  additional	  insight	  into	  the	  wants	  and	  needs	  of	  older	  adults	  regarding	  novel	  
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wellness	  tools.	  	  Six	  focus	  group	  sessions	  were	  held	  with	  43	  participants	  to	  seek	  feedback	  

on	  five	  design	  concepts	  and	  ideas	  in	  the	  form	  of	  scenarios	  and	  storyboards	  and	  were	  

then	  asked	  to	  sketch	  their	  ideal	  system.	  This	  paper	  provides	  insight	  into	  the	  factors	  that	  

designers	  should	  take	  into	  account	  when	  creating	  wellness	  tools	  to	  increase	  the	  appeal	  

to	  older	  adults.	  Our	  findings	  are	  supported	  by	  previous	  research	  that	  suggests	  that	  older	  

adults	  see	  value	  in	  technology	  for	  health(7),	  and	  view	  technology	  positively	  that	  

supports	  activities	  and	  enhances	  convenience(8).	  

Together,	  these	  studies	  provide	  several	  design	  recommendations	  for	  the	  design	  

of	  wellness	  tools	  for	  older	  adults.	  Furthermore,	  this	  dissertation	  gives	  insight	  on	  the	  

attitudes	  and	  other	  factors	  that	  may	  affect	  the	  attractiveness	  of	  wellness	  tools	  for	  older	  

adults.	  Within	  these	  studies,	  older	  adults’	  opinions	  and	  attitudes	  regarding	  wellness	  

tools	  are	  well	  represented,	  and	  are	  the	  first	  step	  into	  appropriately	  designing	  such	  tools	  

to	  maximize	  their	  appeal.	  

	  

Design	  Recommendations	  

The	  results	  from	  these	  studies	  will	  help	  improve	  the	  design	  of	  wellness	  tools	  for	  

older	  adults	  so	  that	  they	  better	  align	  with	  their	  wants	  and	  needs.	  	  

One	  of	  the	  biggest	  unmet	  needs	  seen	  across	  the	  studies	  was	  the	  lack	  of	  an	  

accessible,	  reliable	  source	  of	  health	  information.	  	  While	  some	  participants	  came	  up	  with	  

their	  own	  alternatives	  to	  the	  problem,	  others	  were	  still	  dissatisfied	  with	  their	  currently	  

available	  options,	  using	  them	  even	  though	  they	  know	  they	  it	  may	  not	  be	  the	  most	  

reliable.	  Another	  need	  that	  came	  up	  across	  the	  studies	  was	  the	  need	  for	  social	  
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connections	  and	  communication.	  While	  not	  always	  possible,	  participants	  wanted	  more	  

quality	  time	  maintaining	  social	  relationships,	  whether	  in	  person,	  over	  video	  or	  phone.	  

Finally,	  participants	  wanted	  to	  be	  autonomous	  and	  independent,	  by	  engaging	  in	  

monitoring	  and	  maintaining	  their	  health	  as	  they	  saw	  fit.	  By	  incorporating	  these	  aspects,	  

newly	  designed	  wellness	  tools	  can	  meet	  this	  need.	  By	  meeting	  these	  needs,	  along	  with	  

the	  other	  recommendations	  from	  the	  studies	  in	  this	  dissertation,	  newly	  design	  wellness	  

tools	  will	  have	  a	  higher	  chance	  of	  adoption.	  

	   Cost	  remains	  a	  concern	  among	  participants	  even	  without	  an	  explicit	  number.	  

Previous	  studies	  have	  found	  that	  cost	  is	  an	  important	  determinant	  to	  adoption	  in	  

technologies(9,10).	  Participants	  suggested	  that	  a	  low	  out-‐of-‐pocket	  cost	  for	  the	  user	  

would	  be	  more	  important	  than	  total	  cost,	  assuming	  that	  the	  device	  is	  cost-‐effective	  

even	  if	  another	  entity	  such	  as	  an	  insurance	  company	  picked	  up	  the	  rest	  of	  the	  cost.	  

Although	  many	  features	  and	  new	  technologies	  integrated	  together	  in	  a	  single	  tool	  can	  

be	  very	  useful,	  users	  may	  be	  turned	  off	  by	  what	  they	  consider	  a	  high	  price.	  Designers	  

should	  strive	  to	  minimize	  costs	  where	  possible	  to	  the	  consumer.	  	  	  

	   Privacy	  concerns	  were	  echoed	  across	  studies,	  with	  multiple	  participants	  

indicating	  that	  they	  were	  worried	  about	  the	  confidentiality	  of	  their	  information.	  

Although	  it	  may	  be	  possible	  to	  collect	  more	  information	  in	  order	  to	  potentially	  help	  

users	  more	  with	  new	  features,	  this	  must	  be	  balanced	  with	  users’	  autonomy	  and	  privacy	  

worries.	  Previous	  research	  found	  that	  stakeholders	  in	  long-‐term	  care	  settings,	  including	  

older	  adults	  and	  their	  families,	  are	  open	  to	  the	  idea	  of	  new	  technologies	  to	  improve	  

quality	  of	  life	  and	  that	  the	  design	  of	  these	  technologies	  needs	  to	  fully	  address	  concerns	  
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stakeholders	  have	  with	  privacy,	  autonomy,	  and	  dignity(11).	  Older	  adults	  also	  report	  a	  

willingness	  for	  adopting	  new	  technologies	  and	  give	  up	  more	  privacy	  if	  it	  allows	  them	  to	  

continue	  to	  be	  independent(12).	  	  

	   The	  issues	  identified	  on	  a	  popular,	  commercially	  available	  multifunctional	  

wellness	  tool	  highlight	  the	  importance	  of	  user	  testing	  with	  users	  from	  the	  target	  user	  

group.	  Many	  issues	  could	  have	  been	  avoided	  before	  committing	  to	  manufacturing.	  

Implementing	  changes	  in	  the	  earlier	  stages	  of	  the	  design	  would	  save	  costs.	  Perceived	  

ease-‐of-‐use,	  biophysical	  characteristics	  and	  abilities	  are	  important	  factors	  for	  older	  adult	  

technology	  acceptance.	  Identifying	  issues	  related	  to	  these	  areas	  and	  implementing	  

changes	  to	  combat	  them	  can	  increase	  the	  desirability	  and	  acceptance	  of	  new	  wellness	  

tools(13).	  With	  the	  instant	  data	  analysis	  method,	  organizations	  can	  identify	  these	  key	  

problems	  without	  a	  high	  time	  and	  personnel	  resource	  commitment,	  yielding	  significant	  

improvements	  to	  the	  product	  in	  a	  short	  time	  frame.	  

	   Simplicity	  and	  ease	  of	  use	  was	  a	  recurring	  theme	  reflected	  across	  the	  studies.	  

Ease	  of	  use	  is	  one	  of	  the	  major	  factors	  of	  the	  technology	  acceptance	  model,	  meaning	  

that	  it	  is	  a	  key	  component	  of	  the	  decision-‐making	  process	  on	  whether	  to	  adopt	  a	  new	  

technology(13).	  The	  need	  for	  interface	  simplicity	  was	  a	  point	  that	  was	  iterated	  across	  

several	  groups,	  indicating	  that	  while	  participants	  would	  like	  many	  features,	  simplicity	  

should	  be	  emphasized.	  For	  example,	  during	  the	  usability	  test	  of	  the	  commercially	  

available	  wellness	  tool,	  the	  great	  number	  of	  features	  led	  to	  a	  navigation	  structure	  that	  

many	  participants	  found	  difficult	  to	  navigate.	  While	  there	  may	  be	  some	  tradeoffs	  for	  
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number	  of	  features	  versus	  simplicity,	  designers	  should	  make	  sure	  to	  not	  err	  too	  far	  in	  

the	  direction	  of	  adding	  many	  features	  at	  the	  expense	  of	  simplicity.	  	  

	   Finally,	  the	  unique	  needs	  of	  older	  adults	  resulting	  from	  biophysical	  changes	  

should	  be	  carefully	  considered	  when	  designing	  new	  wellness	  tools.	  The	  usability	  study	  

of	  a	  commercially	  available	  wellness	  tool	  revealed	  many	  problems	  that	  could	  have	  been	  

avoided	  if	  these	  changes	  were	  taken	  into	  account.	  For	  example,	  chronic	  conditions	  

leading	  to	  shoulder	  pain	  may	  limit	  the	  range	  of	  motion	  and	  make	  it	  difficult	  to	  use	  

vertical	  touchscreens.	  Cognitive	  changes,	  such	  as	  declines	  in	  working	  memory	  made	  it	  

more	  difficult	  for	  participants	  to	  navigate	  the	  device,	  since	  they	  often	  lost	  track	  where	  

they	  were	  within	  the	  navigation	  structure	  or	  what	  they	  had	  previously	  selected.	  During	  

the	  group	  discussions,	  worries	  about	  various	  impairments	  and	  the	  effect	  they	  would	  

have	  in	  making	  it	  difficult	  for	  people	  to	  use	  a	  device	  as	  intended	  were	  discussed.	  

Problems	  such	  as	  vision	  or	  auditory	  impairment	  can	  be	  worked	  around	  as	  long	  as	  the	  

designers	  of	  the	  device	  in	  question	  consider	  and	  implement	  alternative	  methods	  of	  

input.	  The	  attractiveness	  of	  features	  such	  as	  voice	  navigation	  was	  the	  ability	  to	  make	  it	  

easier	  for	  people	  with	  dexterity	  or	  vision	  issues	  full	  access	  to	  the	  design	  concept’s	  

features.	  Careful	  consideration	  of	  the	  target	  user	  group’s	  abilities	  is	  needed	  when	  

designing	  tools	  to	  achieve	  the	  widest	  potential	  penetrance	  of	  the	  device.	  

	   While	  these	  studies	  represent	  the	  needs	  and	  attitudes	  of	  older	  adult	  

participants,	  there	  are	  limitations	  that	  should	  be	  acknowledged.	  First,	  the	  studies	  were	  

geographically	  limited	  to	  the	  Pacific	  Northwest	  with	  a	  relatively	  small	  sample	  size.	  

Secondly,	  we	  did	  not	  formally	  assess	  the	  level	  of	  technology	  or	  a	  computer	  familiarity	  
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and	  expertise	  of	  the	  participants.	  Consequently,	  the	  attitudes	  and	  opinions	  of	  the	  

participants	  may	  limit	  generalizability.	  

	  

Implications	  for	  Future	  Research	  

	   Improvements	  in	  the	  design	  of	  wellness	  tools	  to	  better	  match	  the	  unique	  wants	  

and	  needs	  of	  older	  adults	  will	  encourage	  greater	  adoption	  and	  use	  of	  such	  tools	  by	  older	  

adults.	  With	  the	  projected	  growth	  of	  the	  population	  of	  older	  adults,	  the	  need	  for	  

technology-‐based	  wellness	  tools	  to	  help	  older	  adults	  stay	  autonomous	  and	  engaged	  in	  

their	  health	  and	  wellness	  is	  becoming	  ever	  greater.	  	  

	   While	  these	  studies	  pose	  a	  good	  starting	  point	  for	  improving	  the	  design	  of	  

wellness	  tools	  for	  older	  adults,	  further	  research	  into	  various	  issues	  is	  needed	  before	  the	  

recommendations	  can	  be	  fully	  implemented.	  During	  the	  research	  sessions,	  it	  was	  clear	  

that	  a	  major	  need	  was	  for	  a	  convenient,	  reliable	  and	  trustworthy	  source	  for	  health	  

information.	  There	  is	  a	  wealth	  of	  information	  online	  and	  in	  other	  sources,	  but	  it	  can	  be	  

difficult	  to	  know	  what	  is	  trustworthy	  and	  what	  is	  not.	  Future	  research	  is	  needed	  to	  

figure	  out	  who	  can	  write	  or	  rate	  health	  information	  online	  in	  an	  accessible	  manner	  that	  

would	  be	  trusted	  by	  older	  adults.	  Research	  is	  also	  needed	  to	  identify	  the	  level	  of	  

sophistication	  of	  medical	  information	  that	  could	  be	  understand	  by	  older	  adults,	  as	  well	  

as	  policy	  issues	  such	  as	  potential	  liability	  before	  a	  health	  information	  system	  could	  be	  

implemented.	  	  

	   Another	  issue	  that	  could	  derail	  successful	  adoption	  of	  technology-‐based	  wellness	  

tools	  by	  older	  adults	  are	  preconceptions	  of	  technology.	  This	  set	  of	  participants	  seemed	  
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to	  be	  against	  the	  idea	  of	  ‘technology’,	  in	  that	  the	  word	  had	  a	  negative	  connotation	  for	  

them.	  Often,	  these	  participants	  felt	  that	  since	  they	  did	  not	  see	  anything	  lacking	  or	  

anything	  bothersome	  enough	  to	  motivate	  them	  to	  change	  their	  current	  methods.	  More	  

research	  is	  needed	  to	  better	  understand	  the	  root	  of	  preconceptions	  against	  technology.	  

By	  understanding	  the	  root	  of	  the	  problem,	  work	  could	  be	  done	  to	  change	  their	  attitudes	  

to	  be	  open	  to	  adoption	  of	  new	  technologies.	  	  Previous	  research	  has	  indicated	  that	  a	  

modified	  technology	  acceptance	  model	  for	  older	  adults	  would	  more	  accurately	  capture	  

the	  factors	  that	  determine	  technology	  acceptance(13).	  Besides	  the	  standard	  factors	  of	  

perceived	  ease	  of	  use	  and	  perceived	  usefulness,	  this	  research	  has	  suggested	  that	  other	  

factors	  also	  contribute,	  including	  but	  not	  limited	  to:	  abilities,	  psychosocial	  

characteristics,	  and	  biophysical	  characteristics.	  Further	  research	  is	  needed	  to	  determine	  

which	  of	  these	  factors	  loom	  largest	  in	  preventing	  wellness	  technology	  adoption	  by	  older	  

adults	  and	  whether	  it	  can	  be	  overcome	  in	  new	  designs.	  

	   There	  is	  still	  a	  need	  for	  further	  research	  on	  wellness	  tools	  for	  older	  adults	  to	  

assure	  their	  advancement.	  Larger	  studies	  should	  be	  performed	  across	  a	  broader	  

geographic	  area	  to	  ensure	  a	  larger	  variety	  of	  older	  adults	  and	  to	  more	  accurately	  assess	  

the	  opinion	  of	  older	  adults	  on	  future	  devices	  and	  tools.	  Additional	  testing	  with	  older	  

adult	  participants,	  and	  publication	  on	  the	  problems	  they	  had	  would	  help	  the	  community	  

at	  large	  work	  towards	  the	  goal	  of	  raising	  the	  overall	  quality	  of	  wellness	  tools	  for	  older	  

adults.	  Future	  work	  should	  include	  more	  diverse	  sample	  (addressing	  not	  only	  racial	  and	  

ethnic	  diversity	  but	  also	  diversity	  in	  professional	  background,	  experience	  with	  

technology	  and	  socio-‐economic	  and	  marital	  status	  as	  well	  as	  levels	  of	  health	  literacy).	  
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	   Finally,	  further	  research	  is	  needed	  to	  understand	  how	  older	  adults	  manage	  their	  

wellness	  information	  currently.	  By	  understanding	  current	  practices,	  including	  what	  

works	  well	  and	  frustrations	  for	  older	  adults,	  new	  wellness	  tool	  designs	  can	  better	  fit	  into	  

their	  daily	  lives	  and	  meet	  their	  needs.	  Further	  work	  can	  then	  be	  done	  to	  advance	  design	  

concepts	  into	  concrete	  prototypes	  that	  will	  fit	  into	  older	  adults’	  daily	  lives	  and	  meet	  

their	  needs	  for	  health	  and	  wellness.	  

	   The	  studies	  contained	  within	  this	  dissertation	  gives	  the	  attitudes	  and	  

preferences	  of	  older	  adults	  regarding	  technology-‐based	  wellness	  tools,	  as	  well	  as	  

feedback	  and	  potential	  issues	  that	  would	  detract	  from	  the	  desirability	  of	  such	  devices.	  

These	  studies	  give	  actionable	  insights	  for	  future	  designs	  of	  technology-‐based	  wellness	  

tools,	  and	  improvements	  to	  these	  devices	  can	  help	  users	  stay	  more	  engaged	  in	  their	  

health	  and	  wellness	  as	  they	  age.	  	  
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