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I	
  present	
  an	
  observational	
  study	
  conducted	
  to	
  understand	
  the	
  phenomenon	
  of	
  information	
  

delivery	
  to	
  patients	
  from	
  healthcare	
  providers	
  in	
  an	
  Emergency	
  Department	
  (ED).	
  My	
  

observations	
  reveal	
  different	
  phases	
  of	
  a	
  patient's	
  ED	
  care	
  process,	
  which	
  I	
  term	
  as	
  

“milestones”.	
  I	
  report	
  the	
  composition	
  of	
  these	
  care	
  milestones	
  in	
  terms	
  of	
  information	
  

given	
  to	
  patients	
  and	
  the	
  care	
  team	
  members	
  who	
  deliver	
  information.	
  Analysis	
  of	
  

contextualized	
  information	
  delivery	
  events	
  across	
  these	
  milestones	
  revealed	
  three	
  factors	
  

affecting	
  information	
  delivery	
  and	
  patients’	
  perception	
  of	
  information	
  delivery.	
  These	
  

factors	
  are:	
  temporalities	
  in	
  a	
  patient's	
  care	
  process,	
  invisibility	
  of	
  ED	
  work	
  to	
  patients	
  and	
  

a	
  patient’s	
  expectation	
  and	
  health	
  literacy.	
  My	
  study	
  shows	
  how	
  these	
  factors	
  affect	
  

information	
  availability,	
  and	
  the	
  time	
  and	
  content	
  of	
  information	
  delivered	
  to	
  patients.	
  The	
  

findings	
  reflect	
  on	
  when	
  and	
  what	
  information	
  is	
  appropriate	
  to	
  be	
  delivered	
  to	
  patients,	
  

and	
  how	
  to	
  design	
  patient-­‐centric	
  technologies	
  for	
  information	
  delivery	
  to	
  be	
  appropriate	
  

with	
  regards	
  to	
  the	
  time,	
  content	
  and	
  format	
  of	
  information	
  delivery.
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CHAPTER	
  1	
  –	
  INTRODUCTION	
  

	
  

Informed	
  patient	
  is	
  one	
  of	
  the	
  pillars	
  of	
  patient-­‐centered	
  care	
  and	
  patients	
  are	
  increasingly	
  

being	
  seen	
  as	
  informed	
  consumers	
  of	
  medical	
  services.	
  Increased	
  access	
  into	
  health	
  

information	
  has	
  shown	
  to	
  improve	
  patient’s	
  sense	
  of	
  ownership	
  and	
  control	
  [44].	
  Research	
  

has	
  established	
  that	
  meeting	
  information	
  needs	
  of	
  patients	
  is	
  imperative	
  to	
  increase	
  

participation	
  of	
  patients	
  in	
  their	
  care	
  and	
  more	
  research	
  is	
  required	
  to	
  understand	
  patients’	
  

perceptions	
  of	
  information	
  delivered	
  to	
  them	
  [45].	
  	
  

	
  

Even	
  though	
  the	
  importance	
  of	
  information	
  needs	
  and	
  perceptions	
  of	
  patients	
  have	
  been	
  

acknowledged,	
  current	
  technology	
  design	
  of	
  health	
  information	
  systems	
  is	
  often	
  provider-­‐

centric	
  with	
  patients	
  as	
  the	
  secondary	
  users	
  having	
  indirect	
  access	
  to	
  information	
  through	
  

the	
  healthcare	
  providers.	
  Additionally,	
  research	
  has	
  shown	
  that	
  there	
  is	
  a	
  difference	
  

between	
  technological	
  preferences	
  of	
  patients	
  and	
  providers	
  regarding	
  the	
  use	
  of	
  

technology	
  in	
  medical	
  settings	
  [3].	
  Hence,	
  there	
  is	
  a	
  need	
  to	
  reconsider	
  the	
  design	
  of	
  health	
  

information	
  systems	
  to	
  include	
  patients’	
  perspectives	
  and	
  patient-­‐centric	
  features	
  to	
  foster	
  

their	
  participation	
  in	
  their	
  own	
  care	
  [44].	
  	
  

	
  

Research	
  has	
  increasingly	
  acknowledged	
  the	
  importance	
  of	
  designing	
  patient-­‐centric	
  

information	
  technology	
  for	
  information	
  delivery	
  to	
  patients	
  to	
  increase	
  their	
  engagement	
  

during	
  hospital	
  stay.	
  There	
  is	
  research	
  in	
  the	
  form	
  of	
  randomized	
  control	
  trials	
  of	
  inpatient	
  

engagement	
  interventions	
  to	
  assess	
  patient	
  satisfaction.	
  Few	
  studies	
  have	
  designed	
  in-­‐
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room	
  patient-­‐centric	
  information	
  delivery	
  platforms	
  to	
  provide	
  information	
  to	
  Emergency	
  

Department	
  (ED)	
  patients	
  [30][51].	
  They	
  found	
  positive	
  impact	
  of	
  providing	
  information	
  

on	
  both	
  patients	
  and	
  caregivers	
  in	
  terms	
  of	
  aiding	
  patient’s	
  memory,	
  decreasing	
  anxiety	
  by	
  

increasing	
  situational	
  awareness,	
  facilitating	
  post	
  visit	
  information	
  review	
  through	
  

information	
  archives	
  and	
  sharing	
  data	
  with	
  caregivers.	
  	
  

	
  

These	
  studies	
  have	
  reported	
  what	
  types	
  of	
  information	
  should	
  be	
  made	
  available	
  to	
  the	
  

patients.	
  However,	
  they	
  are	
  yet	
  to	
  account	
  for	
  complete	
  automation	
  of	
  information	
  delivery	
  

that	
  requires	
  considering	
  when	
  should	
  the	
  information	
  be	
  released,	
  simplification	
  of	
  

medical	
  information	
  for	
  appropriate	
  information	
  format	
  and	
  exploring	
  patients’	
  

information	
  needs.	
  Thus,	
  there	
  is	
  a	
  need	
  to	
  better	
  understand	
  how	
  patient’s	
  information	
  

needs	
  and	
  their	
  perceptions	
  of	
  information	
  delivered	
  during	
  their	
  hospital	
  stay	
  can	
  inform	
  

technology	
  design.	
  

	
  

Furthermore,	
  the	
  above-­‐mentioned	
  interventions	
  use	
  inputs	
  from	
  healthcare	
  providers	
  to	
  

design	
  technology	
  for	
  patients.	
  These	
  providers	
  have	
  shown	
  concern	
  for	
  automated	
  

delivery	
  of	
  few	
  information	
  types	
  such	
  as	
  lab	
  tests	
  and	
  vitals.	
  They	
  specifically	
  wish	
  this	
  

information	
  to	
  be	
  delivered	
  after	
  they	
  have	
  communicated	
  with	
  the	
  patient	
  [52].	
  Such	
  

clinical	
  information	
  requires	
  interpretation	
  and	
  patients	
  may	
  not	
  understand	
  it	
  in	
  the	
  

absence	
  of	
  clinicians.	
  Hence,	
  the	
  occurrence	
  of	
  patient-­‐provider	
  communication	
  for	
  

providing	
  information	
  to	
  patients	
  requires	
  to	
  be	
  considered	
  in	
  the	
  design	
  of	
  patient-­‐facing	
  

information	
  delivery	
  platforms.	
  	
  

	
  



3	
  
	
  	
  

Information	
  delivery	
  to	
  patients	
  is	
  an	
  important	
  aspect	
  of	
  patient-­‐provider	
  communication.	
  

In	
  order	
  to	
  address	
  the	
  previously	
  identified	
  research	
  gaps,	
  there	
  is	
  a	
  need	
  to	
  understand	
  

situated	
  information	
  delivery	
  to	
  patients	
  during	
  their	
  hospital	
  stay	
  in	
  relation	
  to	
  the	
  

contextual	
  features	
  of	
  hospital	
  work.	
  Additionally,	
  there	
  is	
  also	
  a	
  need	
  to	
  investigate	
  

patients’	
  perception	
  of	
  information	
  delivery	
  as	
  to	
  whether	
  it	
  meets	
  their	
  needs	
  and	
  

expectations.	
  I	
  believe	
  that	
  designing	
  information	
  technology	
  to	
  provide	
  information	
  to	
  

patients	
  requires	
  exploring	
  patients’	
  situated	
  experience	
  of	
  information	
  delivery	
  as	
  much	
  

as	
  it	
  requires	
  exploring	
  providers’	
  inputs	
  on	
  what	
  information	
  should	
  be	
  given	
  to	
  patients.	
  

Obtaining	
  patients’	
  perspective	
  is	
  justified	
  because	
  patients	
  are	
  the	
  primary	
  information	
  

consumers.	
  	
  

	
  

To	
  understand	
  information	
  delivery	
  better	
  I	
  conducted	
  an	
  observational	
  study	
  in	
  ED,	
  

focusing	
  on	
  how	
  information	
  is	
  delivered	
  to	
  a	
  patient	
  by	
  providers	
  in	
  different	
  roles	
  

throughout	
  the	
  patient’s	
  ED	
  visit.	
  ED	
  is	
  an	
  ideal	
  setting	
  for	
  research	
  on	
  patient-­‐facing	
  

information	
  platforms	
  because	
  it	
  presents	
  a	
  time-­‐critical	
  information	
  rich	
  environment	
  

where	
  patients	
  are	
  faced	
  with	
  uncertainty	
  and	
  could	
  have	
  immediate	
  information	
  needs.	
  

Additionally,	
  the	
  complexity	
  of	
  ad-­‐hoc	
  collaboration	
  in	
  ED	
  challenges	
  providers’	
  work,	
  

which	
  could	
  have	
  implications	
  for	
  the	
  task	
  of	
  information	
  delivery	
  to	
  ED	
  patients.	
  Hence,	
  

investigation	
  of	
  events	
  that	
  unfold	
  during	
  a	
  patient’s	
  ED	
  visit	
  along	
  with	
  her	
  interaction	
  

with	
  the	
  health	
  providers	
  can	
  give	
  insights	
  into	
  the	
  dynamics	
  and	
  perceptions	
  of	
  

information	
  delivery	
  to	
  patients,	
  specifically	
  situated	
  in	
  the	
  complex	
  working	
  context	
  of	
  ED.	
  

The	
  overarching	
  goal	
  of	
  my	
  study	
  is	
  to	
  address	
  two	
  central	
  questions:	
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1. What	
  are	
  the	
  factors	
  affecting	
  situated	
  information	
  delivery	
  from	
  providers	
  to	
  

patients	
  throughout	
  their	
  ED	
  care	
  and	
  how	
  do	
  they	
  influence	
  patients?	
  

2. How	
  can	
  information	
  technology	
  be	
  designed	
  to	
  fit	
  the	
  context	
  of	
  ED	
  work	
  and	
  

better	
  support	
  information	
  delivery	
  to	
  patients?	
  

	
  

I	
  investigated	
  in-­‐situ	
  information	
  delivery	
  events	
  as	
  they	
  occur	
  in	
  different	
  phases	
  of	
  a	
  

patient’s	
  ED	
  visit	
  to	
  extract	
  the	
  time,	
  content	
  and	
  the	
  provider	
  giving	
  information.	
  I	
  found	
  

the	
  composition	
  of	
  a	
  patient’s	
  care	
  process	
  and	
  how	
  information	
  delivery	
  to	
  patients	
  is	
  

practiced	
  within	
  the	
  temporal	
  framework	
  of	
  their	
  care	
  process.	
  Through	
  my	
  analysis,	
  I	
  

show	
  three	
  key	
  factors	
  that	
  affect	
  information	
  delivery	
  and	
  influence	
  patient’s	
  perception	
  

of	
  information	
  given	
  to	
  her.	
  I	
  then	
  provide	
  recommendations	
  for	
  designing	
  futuristic	
  

patient-­‐centric	
  information	
  displays.	
  	
  

	
  

The	
  major	
  contribution	
  of	
  this	
  work	
  lies	
  in	
  the	
  patient-­‐centric	
  approach	
  towards	
  exploring	
  

how	
  information	
  delivery	
  affects	
  patients	
  and	
  what	
  can	
  be	
  done	
  at	
  the	
  system	
  design	
  level	
  

to	
  help	
  them.	
  While	
  prior	
  studies	
  have	
  mostly	
  relied	
  on	
  surveys	
  and	
  interviews,	
  I	
  observed	
  

the	
  ED	
  stay	
  of	
  patients.	
  The	
  contextual	
  factors	
  affecting	
  information	
  delivery	
  in	
  the	
  working	
  

environment	
  of	
  ED	
  may	
  not	
  be	
  extracted	
  through	
  interviews	
  or	
  surveys.	
  Observations	
  

provide	
  in-­‐depth	
  knowledge	
  of	
  the	
  situated	
  practice	
  of	
  information	
  delivery	
  and	
  the	
  

inherent	
  breakdowns	
  that	
  may	
  impact	
  patient’s	
  perception	
  of	
  ED	
  care.	
  Additionally,	
  prior	
  

studies	
  have	
  focused	
  on	
  information	
  delivery	
  between	
  medical	
  workers,	
  e.g.	
  

communication	
  between	
  nurses.	
  However,	
  I	
  studied	
  communication	
  between	
  two	
  

marginally	
  distinct	
  sides,	
  patients	
  and	
  providers,	
  which	
  revealed	
  interesting	
  factors	
  related	
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to	
  the	
  complex	
  nature	
  of	
  ED	
  work	
  and	
  expectations	
  and	
  health	
  literacy	
  of	
  patients.	
  Thus,	
  I	
  

contribute	
  by	
  providing	
  insights	
  into	
  the	
  provider’s	
  task	
  of	
  delivering	
  information	
  as	
  well	
  

as	
  patient’s	
  experience	
  of	
  receiving	
  information.	
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CHAPTER	
  2	
  –	
  RELATED	
  WORK	
  

	
  

2.1	
  Health	
  Information	
  Technology	
  and	
  Collaboration	
  in	
  Medical	
  Settings	
  

Supporting	
  collaboration	
  amongst	
  providers	
  in	
  medical	
  settings	
  through	
  health	
  

information	
  technology	
  (HIT)	
  is	
  an	
  important	
  research	
  concern	
  in	
  the	
  field	
  of	
  medical	
  

informatics.	
  Chiasson	
  et	
  al.	
  performed	
  an	
  evaluation	
  of	
  health	
  information	
  systems	
  and	
  

have	
  shown	
  that	
  theories	
  related	
  to	
  collaborative	
  work	
  have	
  been	
  increasingly	
  used	
  in	
  

health	
  care	
  IT	
  research	
  [9].	
  Consequently,	
  research	
  has	
  been	
  carried	
  out	
  to	
  investigate	
  the	
  

situated	
  use	
  of	
  HIT	
  in	
  medical	
  settings.	
  Karunakaran	
  et	
  al.	
  found	
  the	
  barriers	
  towards	
  the	
  

use	
  of	
  Electronic	
  Medical	
  Records	
  (EMR)	
  in	
  collaborative	
  information	
  work	
  of	
  providers	
  

and	
  concluded	
  that	
  EMR	
  design	
  does	
  not	
  support	
  collaborative	
  information	
  seeking	
  

activities	
  [19].	
  	
  

	
  

Studies	
  have	
  also	
  investigated	
  the	
  communication	
  challenges	
  that	
  exist	
  in	
  the	
  complex	
  

operational	
  environment	
  of	
  hospitals.	
  Lee	
  et	
  al.	
  conducted	
  an	
  observational	
  study	
  and	
  

reported	
  the	
  communication	
  issues	
  faced	
  by	
  patient	
  care	
  teams	
  in	
  ED	
  producing	
  guidelines	
  

to	
  design	
  communication	
  technologies	
  to	
  support	
  better	
  team	
  collaboration	
  [23].	
  Futuristic	
  

communication	
  technologies	
  have	
  been	
  deployed	
  to	
  study	
  their	
  effect	
  on	
  provider-­‐provider	
  

communication.	
  Favela	
  et	
  al.	
  deployed	
  a	
  context-­‐aware	
  mobile	
  communication	
  system.	
  

They	
  identified	
  contextual	
  elements	
  that	
  a	
  context-­‐aware	
  application	
  for	
  delivering	
  

information	
  to	
  the	
  providers	
  would	
  use	
  to	
  decide	
  when	
  to	
  deliver	
  incoming	
  messages	
  to	
  

providers.	
  These	
  elements	
  are	
  location,	
  delivery	
  time,	
  artifact	
  location	
  and	
  state,	
  and	
  role	
  

reliance	
  [14].	
  Tang	
  et	
  al.	
  deployed	
  a	
  hands-­‐free	
  mobile	
  communication	
  tool	
  to	
  help	
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minimize	
  spatial	
  movements	
  for	
  communication	
  between	
  providers	
  and	
  received	
  mixed	
  

response	
  from	
  them	
  [43].	
  

	
  

Many	
  CSCW	
  studies	
  have	
  investigated	
  the	
  role	
  of	
  temporalities	
  in	
  medical	
  settings.	
  Reddy	
  

et	
  al.	
  investigated	
  how	
  the	
  temporal	
  organization	
  of	
  work	
  affects	
  collaboration	
  amongst	
  

providers	
  by	
  affecting	
  the	
  way	
  providers	
  seek,	
  provide	
  and	
  manage	
  information	
  [33].	
  

Additionally,	
  these	
  temporalities	
  have	
  been	
  regarded	
  as	
  a	
  source	
  of	
  information	
  in	
  

collaborative	
  work	
  [32].	
  Tang	
  et	
  al.	
  investigated	
  information	
  flow	
  during	
  nursing	
  shift	
  

hand-­‐offs	
  and	
  reported	
  the	
  intricacies	
  of	
  temporal	
  coordination	
  required	
  for	
  information	
  

assembly	
  and	
  disassembly	
  by	
  the	
  nurses	
  [42].	
  	
  Medical	
  work	
  is	
  split	
  across	
  multiple	
  

stakeholders	
  that	
  include	
  the	
  clinical	
  and	
  non-­‐clinical	
  staff	
  and	
  is	
  team-­‐based	
  [29].	
  

Abraham	
  et	
  al.	
  have	
  shown	
  that	
  lack	
  of	
  awareness	
  and	
  coordination	
  amongst	
  these	
  clinical	
  

and	
  non-­‐clinical	
  staff	
  can	
  affect	
  patient	
  care	
  [1].	
  

	
  

Research	
  has	
  found	
  that	
  spatiality	
  as	
  another	
  feature	
  in	
  medical	
  work	
  restricts	
  awareness	
  

and	
  work	
  coordination	
  and	
  consequently,	
  large	
  displays	
  have	
  been	
  designed	
  to	
  support	
  

awareness	
  amongst	
  team	
  members.	
  	
  Bardram	
  et	
  al.	
  created	
  AwareMedia,	
  a	
  context-­‐aware	
  

large	
  display	
  to	
  afford	
  spatial	
  and	
  temporal	
  awareness	
  of	
  teams	
  in	
  a	
  surgical	
  unit	
  along	
  

with	
  shared	
  messaging	
  between	
  providers	
  [4].	
  Kusunoki	
  et	
  al.	
  conducted	
  design	
  workshops	
  

in	
  emergency	
  departments	
  to	
  explore	
  design	
  ideas	
  for	
  creating	
  large	
  displays.	
  They	
  

identified	
  features	
  of	
  teamwork	
  such	
  as	
  team	
  member	
  awareness,	
  elapsed	
  time	
  awareness	
  

and	
  patient-­‐driven	
  task	
  awareness	
  concluding	
  that	
  these	
  features	
  can	
  be	
  used	
  for	
  designing	
  

awareness	
  promoting	
  platforms	
  [22].	
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Collaboration	
  amongst	
  providers	
  for	
  seeking	
  information	
  and	
  performing	
  care	
  activities	
  is	
  

crucial	
  for	
  effective	
  patient	
  care	
  and	
  many	
  studies	
  have	
  reported	
  the	
  effect	
  of	
  collaboration	
  

challenges	
  on	
  communication	
  between	
  providers.	
  Nonetheless,	
  there	
  is	
  very	
  little	
  

investigation	
  into	
  how	
  do	
  these	
  coordination	
  challenges	
  affect	
  communication	
  between	
  

patients	
  and	
  providers.	
  

	
  

2.2	
  Patient-­‐Provider	
  Communication	
  and	
  Information	
  Delivery	
  

	
  

2.2.1	
  Information	
  Giving	
  in	
  Patient-­‐Provider	
  Encounters	
  

Effective	
  patient-­‐provider	
  communication	
  is	
  correlated	
  to	
  better	
  patient	
  health	
  outcomes	
  

[37].	
  Given	
  the	
  importance	
  of	
  providing	
  information	
  to	
  patients,	
  studies	
  have	
  been	
  

conducted	
  to	
  extract	
  factors	
  that	
  affect	
  information	
  giving	
  in	
  patient-­‐physician	
  encounters	
  

in	
  the	
  outpatient	
  settings.	
  One	
  of	
  these	
  studies	
  found	
  that	
  patient	
  related	
  factors	
  such	
  as	
  

patient’s	
  expressiveness	
  and	
  question-­‐asking	
  attitude	
  resulted	
  in	
  physicians	
  giving	
  more	
  

information	
  to	
  patients	
  [38].	
  Other	
  studies	
  have	
  found	
  social	
  factors	
  related	
  to	
  doctors	
  and	
  

patients	
  such	
  as	
  social	
  background	
  of	
  the	
  doctor,	
  patient’s	
  age,	
  gender,	
  diagnosis	
  and	
  

prognosis	
  that	
  affect	
  information	
  transmittal	
  to	
  patients.	
  They	
  also	
  found	
  factors	
  related	
  to	
  

clinical	
  situation	
  such	
  as	
  number	
  of	
  patients	
  and	
  types	
  of	
  patients	
  during	
  a	
  day	
  affected	
  

information	
  giving	
  in	
  medical	
  consultations	
  [49][48].	
  More	
  investigation	
  is	
  required	
  into	
  

the	
  practice	
  of	
  information	
  delivery	
  in	
  a	
  hospital	
  setting	
  to	
  assess	
  how	
  contextual	
  factors	
  

related	
  to	
  hospital	
  work	
  can	
  affect	
  the	
  way	
  information	
  is	
  delivered	
  to	
  the	
  patients.	
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2.2.2	
  Patient-­‐Provider	
  Communication	
  Tools	
  

Patient-­‐provider	
  communication	
  has	
  been	
  studied	
  extensively	
  in	
  the	
  outpatient	
  settings.	
  

Multiple	
  tools	
  have	
  been	
  designed	
  to	
  support	
  information	
  sharing	
  with	
  patients	
  during	
  

face-­‐to-­‐face	
  patient-­‐provider	
  consultations.	
  Ni	
  et	
  al.	
  explored	
  the	
  use	
  of	
  a	
  projection	
  based	
  

handheld	
  device	
  to	
  facilitate	
  medical	
  information	
  exchange	
  for	
  patients	
  with	
  physical	
  

injuries.	
  The	
  tool	
  was	
  used	
  by	
  physical	
  therapists	
  in	
  face-­‐to-­‐face	
  consultations.	
  The	
  study	
  

targeted	
  doctors	
  as	
  the	
  primary	
  users	
  with	
  a	
  motive	
  of	
  improving	
  in-­‐situ	
  patient	
  education,	
  

and	
  some	
  benefit	
  to	
  the	
  practitioner	
  in	
  terms	
  of	
  better	
  health	
  outcomes.	
  The	
  tool	
  led	
  to	
  

higher	
  retention	
  of	
  instructions	
  given	
  to	
  patients	
  with	
  physical	
  injuries	
  [28].	
  Alsos	
  et	
  al.	
  

reported	
  how	
  the	
  form	
  of	
  information	
  device,	
  its	
  user	
  interface	
  and	
  physician’s	
  

communication	
  strategy	
  affects	
  patient-­‐physician	
  interaction.	
  They	
  reported	
  that	
  different	
  

information	
  devices	
  let	
  doctors	
  configure	
  what	
  kind	
  of	
  awareness	
  can	
  be	
  established	
  for	
  

the	
  patient.	
  PDA	
  was	
  found	
  to	
  restrict	
  face-­‐to-­‐face	
  communication	
  while	
  paper	
  allowed	
  for	
  

gestures	
  and	
  afforded	
  action	
  visibility	
  for	
  patients	
  [2].	
  	
  

	
  

Gonzales	
  et	
  al.	
  worked	
  with	
  cancer	
  patients	
  and	
  oncologists	
  to	
  design	
  a	
  patient-­‐centered	
  

health	
  communication	
  tool	
  using	
  participatory	
  design	
  approach	
  to	
  bridge	
  the	
  information	
  

gap	
  between	
  patients	
  and	
  providers	
  introduced	
  due	
  to	
  communication	
  around	
  complex	
  

information.	
  They	
  found	
  that	
  patients	
  preferred	
  large	
  displays	
  whereas	
  oncologists	
  

preferred	
  handheld	
  devices.	
  Patients	
  considered	
  preventing	
  information	
  overload	
  by	
  

letting	
  the	
  oncologist	
  tailor	
  information	
  on	
  the	
  fly	
  during	
  consultations	
  if	
  the	
  patient	
  is	
  

unable	
  to	
  understand.	
  Additionally,	
  they	
  reported	
  that	
  patients	
  wanted	
  the	
  tools	
  for	
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communication	
  to	
  be	
  separate	
  from	
  other	
  systems	
  in	
  exam	
  room	
  to	
  increase	
  patient	
  

engagement	
  [18].	
  This	
  points	
  to	
  the	
  need	
  to	
  consider	
  both	
  patients	
  and	
  providers	
  for	
  

designing	
  information	
  delivery	
  interventions.	
  

	
  

The	
  above-­‐mentioned	
  studies	
  have	
  targeted	
  providers	
  as	
  the	
  primary	
  users	
  of	
  

communication	
  tools.	
  In	
  a	
  different	
  study,	
  Alsos	
  et	
  al.	
  established	
  the	
  notion	
  of	
  secondary	
  

user	
  experience	
  based	
  on	
  findings	
  of	
  a	
  usability	
  evaluation	
  study	
  of	
  mobile	
  devices	
  in	
  

hospital	
  settings.	
  The	
  study	
  compiles	
  issues	
  faced	
  by	
  patients	
  as	
  secondary	
  users	
  because	
  

of	
  systems	
  designed	
  around	
  providers	
  as	
  primary	
  users	
  and	
  discusses	
  considerations	
  and	
  

trade-­‐offs	
  designers	
  should	
  remember.	
  They	
  found	
  conflicting	
  design	
  considerations	
  from	
  

providers	
  and	
  patients.	
  One	
  of	
  the	
  notable	
  design	
  guidelines	
  produced	
  by	
  them	
  is	
  to	
  

provide	
  system	
  visibility	
  to	
  the	
  secondary	
  users	
  [3].	
  In	
  a	
  similar	
  direction,	
  Chen	
  et	
  al.	
  

explored	
  the	
  dynamics	
  of	
  technology	
  use	
  by	
  providers	
  during	
  consultations	
  in	
  exam	
  rooms	
  

and	
  suggested	
  that	
  use	
  of	
  devices	
  such	
  as	
  movable	
  computers	
  facilitate	
  patient’s	
  active	
  

engagement	
  in	
  the	
  interaction	
  with	
  clinicians	
  [8].	
  	
  	
  

	
  

Communication	
  for	
  continuous	
  care	
  has	
  been	
  studied	
  in	
  the	
  context	
  of	
  patient	
  portals.	
  Sun	
  

et	
  al.	
  studied	
  a	
  patient	
  portal	
  for	
  analyzing	
  patient-­‐provider	
  communication	
  threads.	
  All	
  the	
  

patient	
  communication	
  happened	
  through	
  the	
  nurse	
  and	
  they	
  found	
  that	
  this	
  mediation	
  

introduced	
  inaccuracy.	
  They	
  also	
  reported	
  that	
  sharing	
  extra	
  information	
  with	
  the	
  patients	
  

made	
  them	
  challenge	
  providers’	
  suggestions	
  [41].	
  	
  Winkelman	
  et	
  al.	
  studied	
  the	
  effect	
  of	
  

providing	
  EMR	
  access	
  to	
  patients	
  with	
  a	
  chronic	
  illness	
  and	
  report	
  that	
  providing	
  access	
  led	
  

to	
  “a	
  sense	
  of	
  illness	
  ownership,	
  of	
  patient-­‐driven	
  communication,	
  of	
  personalized	
  support,	
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and	
  of	
  mutual	
  trust”.	
  Information	
  becomes	
  the	
  driver	
  of	
  communication	
  and	
  patients	
  feel	
  

more	
  comfortable	
  communicating	
  when	
  they	
  have	
  equal	
  access	
  to	
  the	
  information	
  that	
  

doctors	
  have.	
  They	
  concluded	
  that	
  providing	
  communication	
  tools	
  as	
  a	
  part	
  of	
  information	
  

platforms	
  (EMR)	
  is	
  an	
  important	
  consideration	
  for	
  designing	
  ICT	
  tools	
  [54].	
  

	
  

2.3	
  Information	
  Delivery	
  and	
  Patient-­‐Provider	
  Communication	
  in	
  ED	
  

	
  

2.3.1	
  Information	
  Delivery	
  for	
  Patient	
  Satisfaction	
  	
  

Information	
  delivery	
  is	
  important	
  for	
  patient	
  satisfaction	
  in	
  ED	
  and	
  it	
  has	
  shown	
  to	
  be	
  

directly	
  correlated	
  with	
  patient’s	
  perception	
  of	
  quality	
  of	
  care	
  [27].	
  Conclusions	
  from	
  

numerous	
  studies	
  show	
  that	
  communication	
  and	
  information	
  delivery	
  is	
  one	
  of	
  the	
  most	
  

important	
  determinants	
  of	
  patient	
  satisfaction	
  in	
  ED	
  [6][7][39][40].	
  Most	
  of	
  the	
  patient	
  

complaints	
  result	
  out	
  of	
  communication	
  failures	
  and	
  communication	
  training	
  of	
  providers	
  

has	
  been	
  identified	
  as	
  a	
  central	
  requirement	
  to	
  improve	
  communication	
  [46].	
  	
  

	
  

2.3.2.	
  Nature	
  of	
  Patient-­‐Provider	
  Communication	
  in	
  ED	
  and	
  Challenges	
  

Patient-­‐provider	
  communication	
  in	
  ED	
  comprises	
  of	
  five	
  communication	
  tasks	
  namely	
  

establishing	
  rapport,	
  gathering	
  information,	
  giving	
  information,	
  providing	
  comfort	
  and	
  

collaborating	
  and	
  is	
  characterized	
  by	
  specific	
  impediments	
  [20].	
  Apart	
  from	
  the	
  much	
  

discussed	
  psychosocial	
  and	
  cultural	
  factors	
  in	
  literature,	
  this	
  study	
  also	
  lists	
  ED	
  

environmental	
  characteristics	
  such	
  as	
  time	
  scarcity	
  and	
  interruptions	
  as	
  factors	
  that	
  deter	
  

physician-­‐patient	
  communication	
  in	
  ED.	
  Majority	
  of	
  patient-­‐provider	
  interaction	
  in	
  ED	
  is	
  

face-­‐to-­‐face,	
  verbal	
  and	
  is	
  executed	
  under	
  time	
  pressure	
  [13].	
  A	
  major	
  proportion	
  of	
  the	
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patient-­‐provider	
  interaction	
  in	
  ED	
  is	
  spent	
  in	
  giving	
  and	
  receiving	
  information	
  wherein	
  

providers	
  who	
  seek	
  and	
  deliver	
  information	
  to	
  patients	
  dominate	
  the	
  verbal	
  exchange	
  of	
  

information	
  [24].	
  Studies	
  also	
  found	
  that	
  physicians	
  spend	
  more	
  time	
  in	
  information	
  

gathering	
  than	
  information	
  giving	
  [34].	
  Most	
  of	
  these	
  studies	
  have	
  characterized	
  patient-­‐

provider	
  interactions	
  through	
  the	
  analysis	
  of	
  audiotaped	
  sessions	
  of	
  patient’s	
  in-­‐room	
  

conversation	
  with	
  practitioners.	
  

	
  

High	
  communication	
  load,	
  interruptions,	
  uncertainty	
  in	
  communication	
  and	
  irrelevant	
  

communication	
  can	
  result	
  into	
  potential	
  failures	
  and	
  compromise	
  patient	
  safety	
  in	
  ED	
  

[11][55].	
  ED	
  providers	
  adopt	
  different	
  strategies	
  to	
  ensure	
  effective	
  communication	
  [25].	
  

Complex	
  strategies	
  such	
  as	
  teach	
  back	
  and	
  test	
  of	
  patient’s	
  instruction	
  recall	
  capabilities	
  

are	
  less	
  frequently	
  used	
  due	
  to	
  time	
  constraints.	
  This	
  may	
  also	
  result	
  into	
  providers	
  being	
  

unaware	
  of	
  what	
  patients	
  do	
  not	
  understand.	
  	
  

	
  

2.3.3	
  Patient	
  Perspectives	
  of	
  Information	
  Delivery	
  in	
  ED	
  

Many	
  studies	
  have	
  revealed	
  that	
  patients	
  do	
  not	
  understand	
  information	
  given	
  to	
  them	
  

through	
  their	
  ED	
  care	
  and	
  discharge	
  denoting	
  communication	
  failures	
  [12][17].	
  

Specifically,	
  one	
  study	
  investigated	
  patient’s	
  perspective	
  on	
  information	
  delivery	
  using	
  

patients’	
  self	
  reported	
  information	
  to	
  assess	
  their	
  comprehension	
  of	
  information	
  delivered	
  

to	
  them,	
  treating	
  comprehension	
  as	
  a	
  qualitative	
  indicator	
  of	
  communication	
  [12].	
  Another	
  

study	
  investigated	
  patient’s	
  understanding	
  of	
  discharge	
  instructions	
  to	
  identify	
  

communication	
  efforts	
  in	
  the	
  form	
  of	
  follow	
  up	
  phone	
  calls	
  for	
  better	
  education	
  on	
  

discharge	
  instructions	
  [57].	
  One	
  study	
  reported	
  that	
  patients	
  do	
  not	
  just	
  want	
  their	
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diagnosis,	
  they	
  wish	
  to	
  know	
  the	
  reasons	
  to	
  understand	
  better	
  [6].	
  Accordingly,	
  they	
  

proposed	
  information	
  delivery	
  guidelines	
  for	
  giving	
  comprehensive	
  information	
  to	
  patients	
  

to	
  increase	
  communication	
  adequacy.	
  	
  

	
  

A	
  study	
  on	
  patients’	
  perception	
  of	
  team	
  communication	
  in	
  ED	
  found	
  that	
  patients	
  do	
  not	
  

perceive	
  enough	
  encouragement	
  to	
  ask	
  questions	
  during	
  the	
  ED	
  care	
  [26].	
  They	
  have	
  

compared	
  communication	
  performance	
  of	
  physicians	
  in	
  ED	
  with	
  studies	
  on	
  inpatient	
  and	
  

other	
  clinical	
  settings	
  and	
  found	
  that	
  communication	
  in	
  settings	
  other	
  than	
  ED	
  is	
  better.	
  

Nonetheless,	
  there	
  is	
  no	
  account	
  of	
  the	
  operational	
  factors	
  and	
  ED	
  characteristics	
  in	
  

relation	
  with	
  communication	
  or	
  the	
  task	
  of	
  information	
  delivery	
  to	
  patients.	
  Moreover,	
  

these	
  studies	
  have	
  mainly	
  provided	
  guidelines	
  for	
  improving	
  communication	
  and	
  do	
  not	
  

account	
  for	
  guidelines	
  to	
  design	
  information	
  delivery	
  technology.	
  

	
  

2.4	
  Information	
  Delivery	
  Interventions	
  in	
  ED	
  and	
  Inpatient	
  Settings	
  

Given	
  the	
  positive	
  correlation	
  of	
  information	
  delivery	
  and	
  patient	
  satisfaction,	
  studies	
  in	
  

the	
  medical	
  research	
  community	
  targeting	
  information	
  delivery	
  interventions	
  have	
  been	
  

conducted.	
  Corbett	
  et	
  al.	
  conducted	
  a	
  study	
  wherein	
  patients	
  were	
  shown	
  videotapes	
  

describing	
  how	
  ED	
  works	
  during	
  the	
  time	
  spent	
  in	
  waiting	
  area	
  and	
  found	
  out	
  that	
  giving	
  

this	
  information	
  resulted	
  in	
  better	
  satisfaction	
  around	
  waiting	
  time	
  and	
  reduced	
  anxiety	
  

[10].	
  Krishel	
  et	
  al.	
  conducted	
  a	
  similar	
  study	
  by	
  dispatching	
  information	
  on	
  how	
  ED	
  works	
  

in	
  the	
  form	
  of	
  a	
  brochure	
  and	
  found	
  that	
  it	
  increased	
  overall	
  patient	
  satisfaction	
  [21].	
  

Schiermeyer	
  et	
  al.	
  conducted	
  a	
  study	
  to	
  test	
  patient	
  satisfaction	
  ratings	
  after	
  giving	
  

business	
  cards	
  with	
  MD	
  information	
  and	
  found	
  higher	
  patient	
  satisfaction	
  ratings	
  [35].	
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These	
  studies	
  introduced	
  information	
  delivery	
  interventions	
  at	
  specific	
  points	
  of	
  care	
  such	
  

as	
  waiting	
  area,	
  or	
  arrival	
  and	
  do	
  not	
  cover	
  the	
  dynamics	
  of	
  in-­‐situ	
  information	
  delivery	
  

throughout	
  a	
  patient’s	
  ED	
  journey.	
  	
  

	
  

Research	
  studies	
  in	
  HCI	
  and	
  design	
  have	
  pointed	
  to	
  the	
  disparity	
  between	
  the	
  use	
  of	
  

patient-­‐centric	
  HIT	
  interventions	
  in	
  outpatient	
  and	
  inpatient	
  settings	
  with	
  outpatient	
  

settings	
  witnessing	
  greater	
  attention.	
  Information	
  delivery	
  is	
  the	
  goal	
  of	
  many	
  patient	
  

engagement	
  interventions	
  implemented	
  in	
  the	
  inpatient	
  settings	
  specifically	
  under	
  the	
  

following	
  genres:	
  general	
  information	
  delivery	
  and	
  patient	
  specific	
  information	
  delivery	
  

[31].	
  Few	
  studies	
  have	
  deployed	
  interventions	
  in	
  the	
  inpatient	
  hospital	
  units	
  and	
  bedside	
  

units	
  of	
  ED.	
  

	
  

Wilcox	
  et	
  al.	
  have	
  established	
  the	
  importance	
  of	
  written	
  medical	
  information	
  in	
  improving	
  

patient	
  comprehension	
  and	
  deployed	
  a	
  paper	
  based	
  prototype	
  in	
  the	
  inpatient	
  unit	
  of	
  an	
  

emergency	
  department	
  to	
  provide	
  patients	
  information	
  such	
  as	
  reason	
  for	
  their	
  visit,	
  

health	
  profile/allergies,	
  vitals,	
  what’s	
  next,	
  what	
  has	
  been	
  completed,	
  medications	
  and	
  care	
  

team.	
  The	
  patients	
  showed	
  overall	
  positive	
  response	
  about	
  the	
  information	
  and	
  also	
  

requested	
  printed	
  handouts	
  of	
  the	
  information	
  for	
  archiving	
  purposes.	
  The	
  researchers	
  

obtained	
  inputs	
  from	
  clinical	
  teams	
  and	
  patient’s	
  medical	
  records	
  to	
  come	
  up	
  with	
  different	
  

information	
  types.	
  They	
  have	
  focused	
  on	
  the	
  content	
  of	
  information	
  that	
  should	
  be	
  made	
  

available	
  and	
  have	
  discussed	
  the	
  challenges	
  towards	
  automation	
  [51].	
  Nonetheless,	
  they	
  do	
  

not	
  account	
  for	
  concerns	
  regarding	
  the	
  temporal	
  availability	
  of	
  information	
  and	
  the	
  

downtime	
  before	
  information	
  becomes	
  available	
  and	
  can	
  be	
  given	
  to	
  a	
  patient.	
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Bickmore	
  et	
  al.	
  deployed	
  an	
  embodied	
  conversational	
  agent	
  in	
  the	
  form	
  of	
  virtual	
  nurses	
  to	
  

automate	
  the	
  patient	
  education	
  process	
  at	
  discharge	
  in	
  an	
  inpatient	
  unit.	
  The	
  virtual	
  nurse	
  

performed	
  many	
  functions	
  such	
  as	
  give	
  information	
  to	
  patients,	
  test	
  their	
  comprehension,	
  

and	
  serve	
  as	
  a	
  medium	
  to	
  transfer	
  patient	
  requests	
  to	
  human	
  providers.	
  The	
  patients	
  

showed	
  overall	
  satisfaction	
  with	
  the	
  new	
  process	
  of	
  patient	
  education	
  and	
  preferred	
  virtual	
  

nurses	
  to	
  doctors	
  and	
  human	
  nurses	
  since	
  the	
  virtual	
  nurses	
  spent	
  more	
  time	
  with	
  the	
  

patients.	
  Patients	
  also	
  reported	
  increased	
  involvement	
  in	
  their	
  care.	
  The	
  design	
  of	
  virtual	
  

nurse	
  agent	
  was	
  rooted	
  in	
  the	
  findings	
  from	
  an	
  observational	
  study	
  of	
  patient	
  education	
  

through	
  a	
  human	
  nurse	
  [5].	
  This	
  intervention	
  was	
  successful	
  but	
  it	
  covered	
  information	
  

delivery	
  only	
  at	
  a	
  specific	
  point	
  of	
  care	
  when	
  most	
  of	
  the	
  activities	
  related	
  to	
  patient’s	
  care	
  

process	
  have	
  concluded.	
  

	
  

Wiclox	
  et	
  al.	
  conducted	
  another	
  study	
  to	
  obtained	
  cardiac	
  patient’s	
  medication	
  information	
  

needs	
  by	
  interviewing	
  patients	
  and	
  nurses	
  and	
  produced	
  design	
  insights	
  for	
  improving	
  

patient	
  facing	
  view	
  of	
  clinical	
  information.	
  With	
  respect	
  to	
  the	
  different	
  types	
  of	
  

information	
  that	
  patients	
  wanted	
  to	
  see,	
  they	
  reported	
  that	
  a	
  view	
  into	
  the	
  changes	
  in	
  

medication	
  information	
  gives	
  them	
  a	
  sense	
  of	
  progress	
  of	
  care	
  [50].	
  In	
  a	
  follow	
  up	
  study,	
  

Vawdrey	
  et	
  al.	
  investigated	
  the	
  deployment	
  of	
  a	
  tablet	
  application	
  to	
  provide	
  medication	
  

information	
  to	
  cardiology	
  patients.	
  Patients	
  reported	
  in	
  the	
  interviews	
  that	
  they	
  liked	
  the	
  

capability	
  of	
  tracking	
  information	
  in	
  their	
  own	
  time	
  and	
  suggested	
  adding	
  communication	
  

abilities	
  to	
  the	
  application.	
  The	
  tablet	
  application	
  sourced	
  data	
  from	
  EMR	
  by	
  querying	
  EMR	
  

in	
  real	
  time	
  and	
  instantaneously	
  reflecting	
  changes	
  made	
  to	
  the	
  EMR	
  data	
  by	
  the	
  providers.	
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The	
  study	
  also	
  found	
  that	
  physicians	
  presented	
  concerns	
  about	
  the	
  automated	
  delivery	
  of	
  

medical	
  information	
  such	
  as	
  lab	
  tests	
  [47].	
  

	
  

Vardoulakis	
  et	
  al.	
  used	
  mobile	
  phones	
  to	
  display	
  information	
  to	
  patient	
  during	
  their	
  stay	
  in	
  

Emergency	
  Department.	
  It	
  provided	
  patients	
  with	
  “a	
  dynamic,	
  interactive	
  report	
  on	
  their	
  

progress,	
  care	
  plan,	
  and	
  care	
  team	
  throughout	
  their	
  emergency	
  department	
  stay”.	
  Through	
  

patient	
  interviews	
  regarding	
  the	
  use	
  of	
  mobile	
  phone	
  information	
  delivery	
  system	
  they	
  

found	
  that	
  the	
  tool	
  was	
  helpful	
  in	
  improving	
  patient	
  awareness	
  and	
  empowering	
  patients	
  

by	
  giving	
  them	
  access	
  to	
  their	
  information	
  [30].	
  Nevertheless,	
  these	
  studies	
  did	
  not	
  discuss	
  

the	
  potential	
  issues	
  might	
  arise	
  when	
  the	
  EMR	
  is	
  not	
  updated	
  by	
  the	
  doctor	
  for	
  a	
  long	
  time	
  

and	
  patient	
  does	
  not	
  see	
  any	
  update	
  on	
  his	
  end.	
  

	
  

Skeels	
  et	
  al.	
  conducted	
  interviews	
  with	
  patients	
  in	
  the	
  inpatient	
  units	
  to	
  identify	
  design	
  

opportunities	
  for	
  inpatient	
  technology	
  to	
  improve	
  overall	
  patient	
  experience.	
  They	
  found	
  

that	
  patients	
  desired	
  a	
  better	
  way	
  to	
  communicate	
  their	
  needs	
  to	
  the	
  nurses	
  so	
  that	
  nurse	
  

can	
  prioritize	
  their	
  requests.	
  They	
  have	
  additionally	
  pointed	
  out	
  to	
  the	
  lack	
  of	
  patient	
  

involvement	
  in	
  the	
  HIT	
  infrastructure	
  and	
  the	
  slow	
  shift	
  towards	
  promotion	
  of	
  patient-­‐

centeredness	
  of	
  HIT	
  [36].	
  They	
  do	
  not	
  point	
  to	
  the	
  situated	
  issues	
  within	
  medical	
  practice	
  

that	
  can	
  hinder	
  how	
  information	
  is	
  made	
  available	
  to	
  patients.	
  

	
  

Given	
  the	
  role	
  of	
  medical	
  collaboration	
  in	
  ensuring	
  effective	
  patient-­‐care	
  and	
  the	
  

importance	
  of	
  patient-­‐provider	
  communication	
  in	
  the	
  ED	
  settings,	
  there	
  has	
  not	
  been	
  

enough	
  investigation	
  into	
  how	
  the	
  operational	
  characteristics	
  and	
  the	
  collaboration	
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challenges	
  within	
  ED	
  affect	
  the	
  way	
  patient-­‐provider	
  communication	
  takes	
  place	
  for	
  

information	
  delivery	
  to	
  ED	
  patients.	
  Additionally,	
  patient-­‐provider	
  communication	
  and	
  

information	
  delivery	
  tools	
  have	
  been	
  designed	
  using	
  providers’	
  perspectives	
  in	
  both	
  

inpatient	
  and	
  outpatient	
  settings.	
  Furthermore,	
  most	
  of	
  these	
  studies	
  rely	
  on	
  interview	
  and	
  

survey	
  techniques	
  and	
  investigate	
  one	
  specific	
  point	
  of	
  information	
  delivery	
  such	
  as	
  

discharge	
  or	
  waiting	
  room.	
  In	
  this	
  study,	
  I	
  report	
  the	
  findings	
  from	
  an	
  observational	
  study	
  

of	
  patients’	
  complete	
  ED	
  journey,	
  specifically	
  focusing	
  on	
  the	
  in-­‐situ	
  patient-­‐provider	
  

communication	
  for	
  information	
  delivery	
  to	
  patients	
  at	
  bedside.	
  My	
  study	
  identifies	
  the	
  

issues	
  engendered	
  by	
  information	
  delivery	
  to	
  ED	
  patients	
  in	
  the	
  time-­‐critical	
  and	
  

information	
  rich	
  environment	
  of	
  ED.	
  The	
  goals	
  of	
  this	
  study	
  are	
  to	
  understand	
  the	
  

phenomenon	
  of	
  information	
  delivery	
  to	
  ED	
  patients	
  as	
  it	
  unfolds	
  during	
  their	
  ED	
  visit	
  and	
  

provide	
  insights	
  into	
  the	
  design	
  of	
  patient-­‐facing	
  information	
  delivery	
  technologies	
  to	
  

support	
  information	
  delivery	
  to	
  patients.	
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CHAPTER	
  3	
  –METHODOLOGY	
  

	
  

This	
  study	
  was	
  conducted	
  in	
  the	
  Emergency	
  Department	
  (ED)	
  of	
  a	
  teaching	
  hospital.	
  The	
  

goal	
  of	
  the	
  study	
  was	
  to	
  understand	
  the	
  situated	
  nature	
  of	
  information	
  delivery	
  from	
  

providers	
  to	
  a	
  patient	
  in	
  relation	
  with	
  the	
  ED	
  care	
  process	
  with	
  an	
  aim	
  to	
  inform	
  the	
  design	
  

of	
  patient-­‐centric	
  technologies	
  for	
  effective	
  information	
  delivery	
  to	
  ED	
  patients.	
  	
  	
  	
  

	
  

3.1	
  Research	
  Setting	
  

The	
  ED	
  is	
  divided	
  into	
  the	
  following	
  zones:	
  Waiting	
  Room,	
  Front	
  Desk,	
  Triage	
  A,	
  Triage	
  B,	
  

Triage	
  C,	
  ED1,	
  ED2,	
  ED3,	
  Nurse	
  Station,	
  Doctors’	
  Room	
  and	
  Trauma	
  Resuscitation.	
  ED1,	
  ED2	
  

and	
  ED3	
  are	
  bedside	
  units.	
  A	
  patient	
  is	
  assigned	
  an	
  Emergency	
  Severity	
  Index	
  (ESI)	
  during	
  

triage,	
  which	
  determines	
  patient	
  acuity.	
  ESI	
  ranges	
  from	
  1	
  to	
  5	
  with	
  1	
  being	
  the	
  highest	
  

acuity	
  and	
  5	
  the	
  lowest.	
  For	
  this	
  study,	
  I	
  followed	
  patients	
  with	
  ESI	
  of	
  3	
  or	
  below	
  because	
  

such	
  patients	
  are	
  kept	
  in	
  one	
  of	
  the	
  EDs	
  and	
  have	
  a	
  longer	
  ED	
  stay	
  that	
  gives	
  more	
  

opportunities	
  to	
  capture	
  their	
  comprehensive	
  experience	
  of	
  information	
  delivery	
  while	
  

patients	
  with	
  ESI	
  4	
  or	
  5	
  do	
  not	
  go	
  to	
  any	
  of	
  the	
  ED1,	
  ED2,	
  or	
  ED3	
  and	
  have	
  a	
  very	
  brief	
  stay.	
  	
  	
  

	
  

The	
  care	
  of	
  patients	
  with	
  ESI	
  3	
  or	
  below	
  begins	
  in	
  Triage	
  A	
  followed	
  by	
  bedside	
  treatment	
  

in	
  one	
  of	
  the	
  EDs	
  depending	
  on	
  patient	
  acuity.	
  ED1	
  caters	
  to	
  patients	
  with	
  maximum	
  

severity	
  and	
  houses	
  an	
  open	
  nurse	
  station	
  in	
  the	
  central	
  part.	
  It	
  has	
  a	
  mix	
  of	
  closed	
  rooms	
  

and	
  open	
  beds	
  surrounded	
  with	
  curtains.	
  Patients	
  with	
  life	
  threatening	
  complaints	
  such	
  as	
  

cardiac	
  disease,	
  renal	
  failure	
  and	
  senior	
  citizens	
  are	
  assigned	
  a	
  bed	
  here.	
  ED2	
  is	
  mainly	
  a	
  

psychiatric	
  unit	
  with	
  an	
  open	
  nurse	
  station	
  and	
  only	
  closed	
  rooms.	
  It	
  may	
  also	
  be	
  used	
  for	
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other	
  patients	
  depending	
  on	
  bed	
  unavailability	
  in	
  other	
  units.	
  ED3	
  has	
  regular	
  rooms	
  and	
  

one	
  specific	
  room	
  for	
  ophthalmic	
  consultation.	
  Patients	
  with	
  complaints	
  such	
  as	
  a	
  rash,	
  

headache,	
  or	
  eye	
  issues	
  go	
  to	
  ED3.	
  ED3	
  nurse	
  station	
  is	
  an	
  enclosed	
  room.	
  Except	
  for	
  ED2	
  

rooms,	
  all	
  the	
  beds	
  and	
  rooms	
  are	
  mounted	
  with	
  computer	
  workstations	
  for	
  providers.	
  ED1	
  

and	
  ED2	
  are	
  connected	
  though	
  the	
  Doctors’	
  Room,	
  which	
  is	
  a	
  working	
  area	
  for	
  physicians	
  

and	
  prohibited	
  for	
  patients.	
  	
  

	
  

For	
  my	
  study,	
  I	
  shadowed	
  a	
  diverse	
  set	
  of	
  patients	
  through	
  Front	
  Desk,	
  Triage	
  A,	
  Triage	
  B	
  

and	
  all	
  of	
  the	
  three	
  ED	
  units.	
  I	
  studied	
  the	
  ED	
  visit	
  of	
  35	
  patients	
  in	
  total	
  from	
  which	
  14	
  

patients	
  were	
  assigned	
  ED1,	
  10	
  patients	
  went	
  to	
  ED2,	
  7	
  patients	
  went	
  to	
  ED3	
  and	
  one	
  

patient	
  was	
  kept	
  in	
  Triage	
  B	
  due	
  to	
  room	
  unavailability.	
  The	
  remaining	
  three	
  patients	
  did	
  

not	
  get	
  past	
  the	
  waiting	
  room	
  stage	
  during	
  my	
  observation	
  session.	
  Since	
  I	
  wanted	
  to	
  

understand	
  every	
  patient’s	
  care	
  process	
  while	
  ensuring	
  the	
  safety	
  of	
  patients	
  and	
  myself,	
  I	
  

interacted	
  with	
  the	
  patient’s	
  care	
  team	
  members	
  whenever	
  required.	
  

	
  

3.2	
  Methods	
  and	
  Data	
  Collection	
  

I	
  employed	
  observations	
  and	
  interviews	
  as	
  primary	
  methods	
  of	
  data	
  collection	
  during	
  this	
  

study.	
  My	
  observations	
  focused	
  on	
  shadowing	
  patients	
  to	
  understand	
  different	
  components	
  

of	
  their	
  care	
  process	
  and	
  information	
  delivery	
  from	
  providers	
  to	
  patients	
  as	
  carried	
  out	
  

throughout	
  the	
  care	
  process.	
  A	
  typical	
  observation	
  session	
  started	
  from	
  the	
  Front	
  Desk	
  of	
  

ED.	
  I	
  selected	
  patients	
  as	
  study	
  subjects	
  based	
  on	
  a	
  set	
  of	
  criteria.	
  Trauma	
  patients,	
  patients	
  

with	
  language	
  barriers,	
  patients	
  coming	
  in	
  with	
  a	
  contagious	
  disease	
  and	
  psychiatric	
  

patients	
  were	
  excluded.	
  A	
  total	
  of	
  113	
  hours	
  of	
  observations	
  were	
  conducted	
  within	
  a	
  span	
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of	
  5	
  months.	
  The	
  average	
  duration	
  of	
  one	
  observation	
  was	
  about	
  3.5	
  to	
  4	
  hours.	
  Both	
  

morning	
  and	
  evening	
  shifts	
  were	
  covered	
  on	
  weekdays,	
  weekends	
  and	
  official	
  holidays	
  to	
  

represent	
  exhaustive	
  work	
  conditions	
  in	
  the	
  ED.	
  

	
  

Observations	
  were	
  recorded	
  using	
  time	
  stamped	
  notes	
  to	
  reproduce	
  the	
  sequence	
  of	
  events	
  

in	
  a	
  patient’s	
  ED	
  visit.	
  Comprehensive	
  notes	
  were	
  taken	
  describing	
  the	
  events,	
  the	
  activities	
  

undertaken	
  by	
  providers,	
  use	
  of	
  artifacts,	
  the	
  communication	
  between	
  patients,	
  caregivers	
  

and	
  providers	
  and	
  information	
  exchanged.	
  Whenever	
  possible,	
  I	
  recorded	
  data	
  about	
  ED	
  

specific	
  processes	
  and	
  protocols.	
  I	
  interviewed	
  health	
  providers	
  when	
  possible	
  during	
  the	
  

observations	
  to	
  record	
  and	
  verify	
  my	
  understanding	
  of	
  all	
  the	
  events	
  taking	
  place	
  in	
  a	
  

patient’s	
  care	
  process.	
  I	
  collected	
  artifacts	
  with	
  permission	
  from	
  relevant	
  stakeholders.	
  

These	
  include	
  the	
  patient	
  information	
  sheet	
  for	
  registration	
  and	
  images	
  of	
  artifacts	
  in	
  

patient	
  room	
  such	
  as	
  whiteboard.	
  

	
  

I	
  conducted	
  semi-­‐structured	
  interviews	
  with	
  patients	
  that	
  I	
  shadowed	
  and	
  a	
  few	
  providers.	
  

All	
  the	
  interviews	
  were	
  recorded	
  and	
  transcribed	
  for	
  data	
  analysis.	
  Patient	
  interviews	
  were	
  

aimed	
  at	
  obtaining	
  a	
  narrative	
  of	
  their	
  experience	
  through	
  different	
  phases	
  of	
  the	
  ED	
  visit	
  

including	
  the	
  waiting	
  room,	
  triage,	
  bedside	
  and	
  discharge.	
  This	
  supplemented	
  observations	
  

and	
  provided	
  insights	
  that	
  observations	
  cannot	
  offer	
  such	
  as	
  how	
  patients	
  perceive	
  their	
  

ED	
  visit.	
  The	
  interview	
  comprised	
  of	
  structured	
  questions	
  in	
  the	
  beginning	
  to	
  find	
  out	
  the	
  

reason	
  of	
  patient’s	
  ED	
  visit,	
  the	
  caregiver	
  who	
  accompanied	
  the	
  patient,	
  the	
  total	
  time	
  spent	
  

in	
  ED	
  and	
  basic	
  demographic	
  information.	
  I	
  then	
  asked	
  the	
  following	
  open-­‐ended	
  questions	
  

to	
  patients:	
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• Their	
  experience	
  of	
  different	
  phases	
  of	
  the	
  ED	
  visit	
  in	
  relation	
  to	
  care	
  activities	
  

performed,	
  communication	
  with	
  the	
  providers,	
  information	
  shared	
  by	
  the	
  providers	
  

and	
  patient’s	
  comprehension	
  of	
  it.	
  

• The	
  questions	
  they	
  asked	
  or	
  wanted	
  to	
  ask.	
  

• The	
  amount	
  of	
  wait	
  time	
  between	
  phases	
  of	
  communication	
  with	
  providers	
  and	
  

patient’s	
  activities	
  during	
  wait	
  time.	
  	
  

• Their	
  expectation	
  from	
  ED	
  care.	
  

• Their	
  opinions	
  on	
  use	
  of	
  technology.	
  

• Challenges	
  faced	
  by	
  them	
  and	
  their	
  feedback	
  for	
  improvement	
  or	
  changes.	
  

	
  

15	
  formal	
  interviews	
  were	
  conducted	
  with	
  the	
  patients	
  and	
  their	
  caregivers.	
  I	
  interviewed	
  

only	
  the	
  subjects	
  that	
  had	
  already	
  been	
  shadowed	
  for	
  this	
  study	
  to	
  relate	
  the	
  situated	
  

findings	
  from	
  observations	
  to	
  the	
  actual	
  perceptions	
  that	
  patients	
  hold.	
  7	
  interviews	
  were	
  

conducted	
  with	
  only	
  patients	
  and	
  2	
  interviews	
  took	
  place	
  with	
  both	
  the	
  patient	
  and	
  the	
  

caregiver.	
  In	
  cases	
  where	
  patient	
  could	
  not	
  interview	
  because	
  of	
  severe	
  health	
  condition	
  or	
  

a	
  language	
  barrier,	
  I	
  interviewed	
  the	
  caregiver	
  who	
  accompanied	
  the	
  patient	
  during	
  the	
  ED	
  

visit.	
  This	
  was	
  not	
  an	
  issue	
  since	
  the	
  caregivers	
  accompanied	
  their	
  patients	
  throughout	
  the	
  

ED	
  visit	
  and	
  were	
  aware	
  of	
  all	
  that	
  happened.	
  There	
  were	
  6	
  such	
  cases.	
  The	
  interviews	
  

were	
  conducted	
  within	
  seven	
  days	
  of	
  observations	
  to	
  ensure	
  that	
  participants	
  can	
  recall	
  the	
  

details	
  of	
  ED	
  visit.	
  

	
  

Towards	
  the	
  completion	
  of	
  patient	
  interviews,	
  6	
  clinicians	
  were	
  interviewed	
  including	
  one	
  

senior	
  attending	
  physician,	
  3	
  residents	
  and	
  2	
  nurses.	
  Provider	
  interviews	
  were	
  targeted	
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towards	
  obtaining	
  an	
  understanding	
  into	
  how	
  providers	
  practice	
  information	
  delivery	
  in	
  

ED.	
  I	
  asked	
  them	
  the	
  following	
  questions:	
  

• Types	
  of	
  information	
  they	
  provide	
  to	
  patient	
  

• The	
  points	
  in	
  the	
  care	
  process	
  when	
  they	
  go	
  to	
  deliver	
  information	
  to	
  patients	
  	
  

• The	
  challenges	
  they	
  face	
  while	
  communicating	
  with	
  patients	
  

• The	
  questions	
  patients	
  ask	
  and	
  providers’	
  perception	
  of	
  patients’	
  comprehension	
  of	
  

information	
  given	
  to	
  them.	
  	
  

	
  

3.3	
  Data	
  Analysis	
  

The	
  events	
  of	
  patient-­‐provider	
  interaction	
  formed	
  the	
  units	
  of	
  data	
  analysis.	
  I	
  first	
  

extracted	
  sequential	
  snippets	
  of	
  patient-­‐provider	
  interaction	
  for	
  individual	
  patients	
  from	
  

the	
  field	
  notes	
  and	
  then	
  analyzed	
  these	
  examples	
  in	
  two	
  phases.	
  In	
  phase	
  one,	
  data	
  was	
  

analyzed	
  with	
  an	
  overarching	
  focus	
  on	
  building	
  a	
  formalized	
  template	
  of	
  the	
  care	
  process	
  of	
  

a	
  patient	
  as	
  consisting	
  of	
  standard	
  phases	
  characterized	
  by	
  well-­‐defined	
  care	
  activities	
  and	
  

information	
  delivery	
  events.	
  These	
  events	
  were	
  analyzed	
  for	
  breakdowns	
  in	
  care	
  process	
  

and	
  information	
  delivery.	
  They	
  were	
  broken	
  down	
  into	
  the	
  following	
  codes:	
  the	
  sender	
  of	
  

information,	
  the	
  recipient,	
  the	
  content	
  of	
  information,	
  the	
  source	
  of	
  information	
  and	
  the	
  

phase	
  of	
  patient-­‐provider	
  interaction.	
  This	
  resulted	
  into	
  the	
  formulation	
  of	
  a	
  general	
  ED	
  

care	
  process,	
  the	
  distribution	
  of	
  information	
  delivery	
  events	
  and	
  major	
  types	
  of	
  

information	
  delivered	
  to	
  patients.	
  	
  

	
  

In	
  the	
  second	
  phase	
  I	
  analyzed	
  information	
  delivery	
  events	
  in	
  relation	
  to	
  the	
  sequence	
  of	
  

events	
  occurring	
  immediately	
  before	
  and	
  after	
  information	
  delivery	
  to	
  contextualize	
  these	
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events	
  in	
  a	
  bigger	
  working	
  context	
  of	
  ED.	
  I	
  extracted	
  the	
  underlying	
  factors	
  that	
  affect	
  

patient-­‐provider	
  interaction	
  and	
  information	
  delivery	
  events.	
  These	
  factors	
  were	
  analyzed	
  

in	
  a	
  bottom-­‐up	
  manner	
  and	
  iteratively	
  grouped	
  and	
  regrouped	
  under	
  broader	
  contextual	
  

themes.	
  A	
  comprehensive	
  analysis	
  was	
  performed	
  over	
  entire	
  observation	
  data	
  to	
  validate	
  

the	
  recurrence	
  of	
  these	
  themes	
  until	
  no	
  new	
  theme	
  or	
  factor	
  was	
  discovered	
  and	
  all	
  the	
  

factors	
  were	
  meaningfully	
  grouped	
  within	
  already	
  discovered	
  themes.	
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CHAPTER	
  4	
  –	
  FINDINGS	
  

	
  

In	
  this	
  section,	
  I	
  present	
  the	
  results	
  of	
  my	
  analysis	
  of	
  the	
  practice	
  of	
  information	
  delivery	
  

from	
  providers	
  to	
  patients	
  in	
  the	
  bedside	
  unit	
  of	
  ED.	
  I	
  first	
  provide	
  an	
  overview	
  of	
  the	
  

information	
  delivery	
  phenomenon	
  as	
  it	
  occurs	
  throughout	
  a	
  patient’s	
  care	
  process.	
  I	
  then	
  

describe	
  the	
  issues	
  of	
  information	
  delivery	
  including	
  the	
  challenges	
  of	
  information	
  delivery	
  

media	
  and	
  patient’s	
  perceptions	
  of	
  information	
  delivery	
  in	
  ED.	
  Lastly,	
  I	
  present	
  the	
  results	
  

of	
  my	
  analysis	
  describing	
  the	
  factors	
  that	
  affect	
  information	
  delivery	
  and	
  introduce	
  

potential	
  breakdowns.	
  

	
  

4.1	
  Information	
  Delivery	
  and	
  Patient’s	
  Care	
  Process	
  	
  

Information	
  delivery	
  to	
  ED	
  patients	
  is	
  situated	
  in	
  the	
  temporal	
  framework	
  of	
  a	
  patient’s	
  

care	
  process,	
  which	
  consists	
  of	
  distinct	
  phases	
  that	
  I	
  call	
  milestones.	
  Across	
  these	
  

milestones,	
  the	
  patient	
  interacts	
  with	
  multiple	
  providers	
  who	
  execute	
  care	
  activities	
  and	
  

deliver	
  information	
  to	
  the	
  patient.	
  Hence,	
  in	
  this	
  section,	
  I	
  first	
  provide	
  a	
  scenario	
  

describing	
  a	
  patient’s	
  experience	
  of	
  a	
  complete	
  ED	
  visit.	
  I	
  then	
  articulate	
  a	
  patient’s	
  care	
  

process	
  in	
  terms	
  of	
  the	
  milestones	
  and	
  the	
  care	
  team	
  and	
  describe	
  the	
  in-­‐situ	
  nature	
  of	
  

information	
  delivery	
  events	
  in	
  the	
  care	
  process.	
  

	
  

The	
  following	
  scenario	
  depicts	
  the	
  chronological	
  events	
  that	
  unfold	
  in	
  front	
  of	
  a	
  patient	
  

starting	
  from	
  ED	
  arrival	
  till	
  the	
  point	
  of	
  final	
  care	
  decision.	
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Kate	
  arrives	
  at	
  ED	
  with	
  her	
  caregiver	
  John	
  and	
  registers	
  with	
  the	
  receptionist	
  at	
  front	
  desk.	
  A	
  

nurse	
  sitting	
  next	
  to	
  the	
  receptionist	
  quickly	
  assesses	
  Kate	
  to	
  obtain	
  chief	
  complaints	
  and	
  

reason	
  for	
  ED	
  visit.	
  She	
  records	
  these	
  details	
  in	
  the	
  Electronic	
  Medical	
  Record	
  (EMR).	
  Shortly	
  

after	
  this	
  a	
  nurse	
  calls	
  Kate	
  into	
  triage	
  A.	
  Kate	
  undergoes	
  another	
  assessment	
  and	
  basic	
  lab	
  

tests.	
  She	
  comes	
  out	
  of	
  triage	
  and	
  waits	
  for	
  a	
  bed	
  in	
  the	
  waiting	
  room.	
  After	
  a	
  while	
  of	
  waiting	
  

a	
  bed	
  opens	
  up	
  and	
  an	
  escort	
  guides	
  Kate	
  and	
  John	
  to	
  the	
  designated	
  room	
  in	
  ED3.	
  	
  

	
  

A	
  different	
  nurse	
  receives	
  Kate	
  at	
  bedside	
  in	
  the	
  patient	
  room.	
  The	
  nurse	
  opens	
  the	
  EMR	
  on	
  the	
  

mounted	
  computer	
  and	
  performs	
  a	
  clinical	
  assessment	
  while	
  simultaneously	
  updating	
  the	
  

information	
  in	
  EMR.	
  She	
  asks	
  Kate	
  questions	
  on	
  her	
  symptoms,	
  medical	
  history	
  and	
  lifestyle	
  

such	
  as	
  marital	
  status	
  and	
  drug	
  abuse.	
  Before	
  leaving	
  she	
  updates	
  Kate	
  that	
  the	
  doctors	
  will	
  

visit	
  soon	
  and	
  gives	
  her	
  a	
  gown	
  to	
  change	
  into.	
  Five	
  minutes	
  later,	
  an	
  officer	
  comes	
  to	
  take	
  

Kate’s	
  signature	
  on	
  insurance	
  forms	
  and	
  leaves.	
  Fifteen	
  minutes	
  later	
  a	
  junior	
  clinician	
  visits	
  

Kate	
  in	
  her	
  room	
  to	
  perform	
  a	
  comprehensive	
  clinical	
  assessment.	
  Kate	
  informs	
  the	
  clinician	
  

of	
  her	
  abdominal	
  pain	
  and	
  answers	
  clinician’s	
  questions.	
  John	
  fills	
  in	
  details	
  that	
  she	
  may	
  have	
  

left	
  out.	
  Before	
  leaving,	
  the	
  clinician	
  briefly	
  discusses	
  the	
  potential	
  care	
  plan	
  to	
  give	
  pain	
  

medicine	
  and	
  get	
  an	
  X-­‐Ray.	
  	
  

	
  

Half	
  an	
  hour	
  after	
  the	
  clinician	
  leaves,	
  a	
  technician	
  comes	
  into	
  the	
  room	
  and	
  takes	
  Kate	
  to	
  the	
  

X-­‐Ray	
  room,	
  gives	
  instructions	
  while	
  performing	
  X-­‐Ray	
  and	
  brings	
  her	
  back	
  to	
  the	
  ED3	
  bed.	
  

After	
  a	
  few	
  minutes,	
  Kate	
  presses	
  the	
  call	
  button.	
  The	
  nurse	
  comes	
  to	
  her	
  room	
  and	
  Kate	
  

requests	
  pain	
  medicine.	
  The	
  nurse	
  informs	
  Kate	
  that	
  there	
  is	
  no	
  order	
  yet.	
  John	
  wants	
  to	
  leave	
  

for	
  lunch	
  and	
  asks	
  nurse	
  when	
  would	
  the	
  clinician	
  come.	
  Not	
  getting	
  a	
  definite	
  answer	
  he	
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leaves	
  for	
  lunch.	
  About	
  20	
  minutes	
  later,	
  the	
  nurse	
  visits	
  Kate	
  again	
  to	
  execute	
  orders	
  for	
  pain	
  

medicine	
  and	
  a	
  set	
  of	
  lab	
  tests.	
  She	
  informs	
  Kate	
  that	
  the	
  pain	
  medicine	
  will	
  make	
  her	
  drowsy.	
  

John	
  comes	
  back	
  after	
  an	
  hour	
  and	
  waits	
  with	
  Kate	
  in	
  her	
  room.	
  	
  

	
  

After	
  two	
  hours	
  of	
  waiting,	
  another	
  senior	
  clinician	
  visits	
  Kate	
  and	
  asks	
  a	
  few	
  confirmatory	
  

questions	
  on	
  her	
  symptoms.	
  After	
  ten	
  minutes,	
  the	
  junior	
  clinician	
  comes	
  back	
  and	
  updates	
  

Kate	
  on	
  the	
  X-­‐Ray	
  results,	
  orders	
  for	
  intravenous	
  fluids	
  (IV)	
  and	
  medication	
  and	
  the	
  need	
  for	
  

more	
  investigation.	
  Shortly	
  after,	
  the	
  nurse	
  comes	
  to	
  execute	
  more	
  orders	
  for	
  IV	
  and	
  medicines	
  

and	
  elaborates	
  on	
  the	
  purpose	
  of	
  medicines.	
  An	
  hour	
  later	
  when	
  the	
  senior	
  clinician	
  becomes	
  

available,	
  she	
  comes	
  to	
  check	
  Kate’s	
  status	
  and	
  updates	
  her	
  that	
  a	
  gastrointestinal	
  (GI)	
  

specialist	
  will	
  come	
  to	
  see	
  her	
  soon.	
  About	
  half	
  an	
  hour	
  later	
  the	
  specialist	
  comes	
  to	
  perform	
  

another	
  assessment	
  and	
  informs	
  Kate	
  of	
  a	
  possible	
  endoscopy.	
  	
  About	
  forty	
  minutes	
  later,	
  the	
  

senior	
  clinician	
  comes	
  to	
  inform	
  Kate	
  that	
  she	
  will	
  be	
  admitted.	
  Kate	
  waits	
  to	
  be	
  transferred	
  

to	
  a	
  specialized	
  inpatient	
  unit	
  of	
  the	
  hospital,	
  not	
  knowing	
  where	
  she	
  would	
  be	
  taken	
  and	
  

when.	
  

	
  

The	
  above	
  scenario	
  shows	
  that	
  a	
  patient	
  goes	
  through	
  multiple	
  phases	
  of	
  patient-­‐provider	
  

interaction	
  during	
  the	
  ED	
  stay	
  and	
  each	
  round	
  of	
  interaction	
  involves	
  information	
  delivery	
  

from	
  the	
  providers	
  to	
  patient	
  side.	
  Providers	
  visit	
  patients	
  based	
  on	
  their	
  availability	
  to	
  

dispatch	
  information.	
  Patients	
  do	
  not	
  know	
  how	
  long	
  will	
  they	
  need	
  to	
  wait	
  and	
  they	
  may	
  

need	
  information	
  before	
  provider	
  becomes	
  available	
  or	
  information	
  itself	
  becomes	
  

available.	
  Even	
  though	
  information	
  is	
  given	
  to	
  them,	
  it	
  may	
  not	
  be	
  sufficient	
  as	
  per	
  their	
  

needs.	
  Additionally,	
  patients	
  may	
  not	
  be	
  equipped	
  to	
  understand	
  the	
  content	
  of	
  information	
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given	
  to	
  them.	
  Use	
  of	
  terms	
  such	
  as	
  “GI”	
  and	
  “endoscopy”	
  may	
  or	
  may	
  not	
  be	
  appropriate	
  

for	
  patient’s	
  understanding.	
  Closer	
  investigation	
  of	
  when	
  and	
  how	
  information	
  is	
  delivered	
  

and	
  who	
  delivers	
  it	
  is	
  needed	
  to	
  understand	
  intricacies	
  of	
  situated	
  information	
  delivery.	
  I	
  

now	
  describe	
  a	
  patient’s	
  care	
  team	
  and	
  milestones	
  in	
  the	
  care	
  process	
  using	
  the	
  above	
  

scenario.	
  This	
  is	
  followed	
  by	
  a	
  description	
  information	
  delivery	
  events,	
  most	
  of	
  which	
  

happen	
  during	
  the	
  milestones	
  with	
  some	
  information	
  being	
  delivered	
  at	
  patient	
  requests	
  

between	
  these	
  milestones.	
  My	
  descriptions	
  focus	
  heavily	
  on	
  the	
  events	
  occurring	
  after	
  

patient’s	
  bedside	
  arrival	
  and	
  touch	
  briefly	
  upon	
  events	
  before	
  that.	
  	
  

	
  

4.1.1	
  Patient’s	
  Care	
  Team	
  and	
  Care	
  Milestones	
  

It	
  is	
  evident	
  in	
  the	
  above	
  scenario	
  that	
  Kate	
  goes	
  through	
  different	
  phases	
  in	
  the	
  care	
  

process	
  such	
  as	
  clinical	
  assessment,	
  execution	
  of	
  X-­‐Ray,	
  administration	
  of	
  medicine	
  and	
  

updates	
  on	
  results	
  from	
  the	
  clinicians.	
  These	
  phases	
  are	
  marked	
  by	
  patient-­‐provider	
  

communication	
  and	
  care	
  activities	
  performed	
  by	
  different	
  providers.	
  I	
  call	
  these	
  phases	
  as	
  

milestones	
  because	
  they	
  are	
  major	
  points	
  in	
  a	
  patient’s	
  care	
  process	
  where	
  information	
  

delivery	
  and	
  care	
  activities	
  happen	
  and	
  each	
  successive	
  milestone	
  marks	
  progress	
  of	
  the	
  

care	
  process.	
  Figure	
  1	
  describes	
  the	
  temporal	
  organization	
  of	
  a	
  patient’s	
  care	
  process	
  

starting	
  from	
  patient’s	
  arrival	
  in	
  ED	
  until	
  the	
  point	
  of	
  care	
  decision	
  as	
  experienced	
  by	
  the	
  

patient.	
  It	
  highlights	
  the	
  milestones	
  and	
  the	
  provider	
  that	
  patient	
  interacts	
  with	
  at	
  each	
  

milestone.	
  Based	
  on	
  the	
  above	
  scenario,	
  I	
  now	
  provide	
  a	
  categorization	
  of	
  these	
  milestones	
  

and	
  describe	
  the	
  care	
  team	
  members	
  the	
  patient	
  meets	
  at	
  these	
  milestones.	
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Figure	
  1:	
  Overview	
  of	
  a	
  patient’s	
  care	
  process	
  	
  

Each	
  blue	
  box	
  depicts	
  a	
  milestone	
  in	
  the	
  care	
  process.	
  The	
  human	
  figures	
  show	
  
providers	
  in	
  various	
  roles	
  and	
  their	
  interaction	
  with	
  the	
  patient	
  

	
  

Before	
  moving	
  to	
  the	
  bedside	
  unit	
  of	
  ED,	
  Kate	
  undergoes	
  Registration	
  at	
  the	
  front	
  desk	
  

where	
  she	
  meets	
  the	
  Receptionist	
  and	
  the	
  Triage	
  Coordinator	
  (TC).	
  This	
  is	
  followed	
  by	
  

Triage	
  where	
  the	
  Triage	
  Nurse	
  (TN)	
  assessed	
  her	
  for	
  acuity.	
  Upon	
  Bedside	
  Arrival,	
  Kate	
  

undergoes	
  a	
  series	
  of	
  Clinical	
  Assessment.	
  The	
  Regular	
  Nurse	
  (RN)	
  first	
  assesses	
  Kate	
  

followed	
  by	
  a	
  junior	
  clinician,	
  who	
  is	
  the	
  Resident	
  (R).	
  The	
  resident	
  performs	
  a	
  more	
  

detailed	
  assessment	
  than	
  RN.	
  Later	
  in	
  the	
  care	
  process,	
  the	
  senior	
  clinician,	
  who	
  is	
  the	
  

Attending	
  (A),	
  and	
  the	
  Specialist	
  (S)	
  re-­‐assess	
  the	
  patient.	
  Hence,	
  as	
  shown	
  in	
  Figure	
  1	
  

these	
  assessments	
  happen	
  in	
  loops	
  with	
  the	
  aim	
  to	
  obtain	
  information	
  from	
  patient	
  and	
  

frame	
  a	
  care	
  plan.	
  	
  

	
  

Next,	
  Kate	
  undergoes	
  an	
  X-­‐Ray	
  when	
  the	
  Technician	
  (Tech)	
  takes	
  her	
  to	
  the	
  X-­‐Ray	
  room.	
  

This	
  is	
  followed	
  by	
  lab	
  tests	
  and	
  administration	
  of	
  pain	
  medicine	
  by	
  the	
  regular	
  nurse.	
  This	
  

marks	
  the	
  Order	
  Execution	
  phase.	
  Orders	
  are	
  executed	
  as	
  and	
  when	
  clinicians	
  decide	
  the	
  

steps	
  for	
  a	
  patient’s	
  care.	
  The	
  resident	
  then	
  comes	
  to	
  update	
  Kate	
  about	
  the	
  X-­‐Ray	
  results	
  

and	
  the	
  changes	
  in	
  the	
  care	
  plan	
  to	
  inform	
  that	
  more	
  investigation	
  is	
  needed	
  to	
  diagnose	
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her.	
  This	
  is	
  the	
  Clinical	
  Updates	
  phase	
  where	
  information	
  on	
  care	
  progress	
  is	
  given	
  to	
  

patients.	
  For	
  Kate,	
  Clinical	
  Updates	
  is	
  followed	
  by	
  another	
  round	
  of	
  Order	
  Execution	
  and	
  

Clinical	
  Assessment.	
  Final	
  ED	
  milestone	
  is	
  reached	
  when	
  the	
  attending	
  comes	
  to	
  update	
  

Kate	
  about	
  the	
  hospital	
  admission.	
  This	
  is	
  Prognosis	
  where	
  the	
  patients	
  and	
  providers	
  

agree	
  on	
  a	
  definite	
  care	
  plan	
  and	
  a	
  decision	
  to	
  either	
  admit,	
  discharge	
  or	
  observe	
  the	
  

patient.	
  

	
  

Additionally,	
  during	
  the	
  observation	
  I	
  noticed	
  few	
  auxiliary	
  members	
  of	
  the	
  care	
  team	
  who	
  

either	
  do	
  not	
  directly	
  contact	
  the	
  patient	
  or	
  have	
  a	
  very	
  brief	
  interaction	
  with	
  the	
  patient	
  

for	
  reasons	
  such	
  as	
  substitution	
  of	
  a	
  care	
  team	
  member,	
  ED	
  bed	
  assignment,	
  consent	
  form	
  

signatures,	
  insurance	
  data	
  and	
  patient	
  admission	
  at	
  the	
  end	
  of	
  ED	
  care	
  process.	
  These	
  are	
  

the	
  Float	
  Nurse	
  (FN),	
  the	
  Charge	
  Nurse	
  (CN),	
  and	
  the	
  Case	
  Manager	
  (CM).	
  The	
  Registration	
  

Officer	
  (RO)	
  is	
  also	
  an	
  auxiliary	
  care	
  team	
  member	
  because	
  he	
  interacts	
  very	
  briefly	
  with	
  

the	
  patient	
  for	
  getting	
  signatures	
  on	
  forms	
  as	
  shown	
  in	
  the	
  scenario	
  above.	
  

	
  

4.1.2	
  Information	
  Delivery	
  Events	
  in	
  ED	
  

In	
  this	
  section,	
  I	
  describe	
  major	
  information	
  delivery	
  events	
  in	
  a	
  patient’s	
  care	
  process	
  after	
  

bedside	
  arrival.	
  My	
  description	
  of	
  information	
  delivery	
  events	
  is	
  contextualized	
  in	
  relation	
  

to	
  the	
  scenario	
  presented	
  above.	
  Most	
  of	
  these	
  events	
  comprise	
  of	
  information	
  delivery	
  at	
  

the	
  milestones	
  described	
  above	
  and	
  additional	
  information	
  delivery	
  in	
  response	
  to	
  

patient’s	
  requests	
  between	
  these	
  milestones.	
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4.1.2.1	
  Information	
  Delivery	
  at	
  Major	
  Milestones	
  

The	
  clinical	
  assessment	
  milestone	
  is	
  characterized	
  by	
  delivery	
  of	
  information	
  of	
  the	
  

preliminary	
  plan	
  of	
  care	
  and	
  the	
  immediate	
  next	
  steps.	
  In	
  the	
  above	
  scenario	
  when	
  Kate	
  

arrives	
  at	
  bedside,	
  during	
  the	
  first	
  clinical	
  assessment	
  by	
  the	
  regular	
  nurse,	
  she	
  answers	
  

various	
  questions	
  asked	
  by	
  the	
  nurse.	
  At	
  the	
  end	
  of	
  the	
  assessment,	
  the	
  nurse	
  informs	
  her	
  

of	
  the	
  next	
  step	
  to	
  see	
  the	
  doctor.	
  The	
  resident	
  then	
  comes	
  to	
  perform	
  the	
  clinical	
  

assessment	
  and	
  asks	
  more	
  questions	
  to	
  figure	
  out	
  Kate’s	
  symptoms	
  and	
  diagnosis.	
  At	
  the	
  

end	
  he	
  discusses	
  the	
  care	
  plan	
  briefly	
  and	
  informs	
  Kate	
  that	
  she	
  would	
  be	
  given	
  pain	
  

medicine	
  and	
  taken	
  for	
  X-­‐Ray.	
  	
  

	
  

During	
  the	
  order	
  execution	
  milestone,	
  providers	
  executing	
  the	
  orders	
  may	
  deliver	
  

information	
  on	
  the	
  procedures	
  and	
  medicines.	
  This	
  information	
  includes	
  instructions	
  on	
  

the	
  procedure,	
  the	
  side	
  effects	
  of	
  medicine	
  or	
  procedure,	
  and	
  the	
  recovery	
  time.	
  In	
  the	
  

above	
  scenario	
  Kate	
  undergoes	
  order	
  execution	
  of	
  X-­‐Ray,	
  pain	
  medicine	
  and	
  lab	
  tests.	
  The	
  

technician	
  who	
  performed	
  the	
  X-­‐Ray	
  delivered	
  instructional	
  information.	
  This	
  mainly	
  

includes	
  instructions	
  on	
  body	
  positions	
  to	
  get	
  correct	
  images.	
  Additionally,	
  the	
  nurse	
  while	
  

executing	
  medication	
  order	
  informs	
  her	
  of	
  the	
  side	
  effects	
  of	
  pain	
  medicine.	
  The	
  next	
  time	
  

she	
  gives	
  medicines	
  to	
  Kate	
  she	
  informs	
  her	
  of	
  the	
  purpose	
  of	
  medicines.	
  

	
  

The	
  clinical	
  updates	
  milestone	
  is	
  where	
  providers	
  share	
  information	
  about	
  the	
  results,	
  the	
  

diagnosis,	
  changes	
  of	
  care	
  plan	
  to	
  include	
  new	
  orders	
  and	
  the	
  treatment	
  plan.	
  In	
  the	
  above	
  

scenario,	
  the	
  resident	
  comes	
  to	
  provide	
  clinical	
  updates	
  on	
  Kate’s	
  care	
  progress.	
  He	
  informs	
  

her	
  of	
  the	
  results	
  and	
  the	
  requirement	
  for	
  more	
  investigation.	
  He	
  also	
  informs	
  her	
  of	
  new	
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orders	
  for	
  IV	
  and	
  medication.	
  Later	
  the	
  attending	
  comes	
  to	
  inform	
  Kate	
  that	
  a	
  specialist	
  

would	
  come	
  to	
  see	
  her.	
  Additionally,	
  clinical	
  information	
  needs	
  to	
  be	
  delivered	
  by	
  clinicians	
  

such	
  as	
  resident,	
  attending	
  or	
  specialist.	
  Nurses	
  cannot	
  provide	
  clinical	
  information	
  even	
  if	
  

they	
  are	
  aware	
  of	
  it	
  because	
  of	
  ED	
  protocols	
  associated	
  with	
  the	
  practice	
  of	
  medicine.	
  

	
  

During	
  the	
  prognosis	
  milestone,	
  the	
  clinicians	
  inform	
  the	
  patient	
  about	
  the	
  long-­‐term	
  care	
  

plan	
  and	
  their	
  care	
  decision.	
  The	
  decision	
  involves	
  discharge,	
  admission	
  or	
  overnight	
  ED	
  

observation.	
  In	
  the	
  above	
  scenario,	
  at	
  the	
  end	
  when	
  the	
  clinicians	
  decided	
  on	
  a	
  prognosis,	
  

the	
  attending	
  came	
  to	
  inform	
  Kate	
  that	
  she	
  would	
  be	
  admitted	
  and	
  the	
  specialist	
  informs	
  

her	
  of	
  endoscopy.	
  This	
  is	
  the	
  point	
  of	
  care	
  decision	
  where	
  Kate’s	
  ED	
  care	
  ends	
  and	
  she	
  

would	
  be	
  transferred	
  to	
  inpatient	
  unit.	
  

	
  

4.1.2.2	
  Information	
  Delivery	
  at	
  Patient	
  Requests	
  Between	
  Milestones	
  

Every	
  patient	
  room	
  has	
  a	
  call	
  button	
  which	
  when	
  pressed,	
  lights	
  up	
  a	
  bulb	
  above	
  the	
  door	
  

of	
  the	
  patient	
  room	
  (Figure	
  2).	
  Patients	
  can	
  use	
  it	
  to	
  get	
  provider’s	
  attention	
  and	
  request	
  

for	
  food	
  and	
  medicine.	
  Additionally,	
  they	
  also	
  use	
  this	
  call	
  button	
  to	
  request	
  for	
  general	
  

status	
  information	
  such	
  as	
  wait	
  time	
  to	
  see	
  the	
  clinician,	
  wait	
  time	
  for	
  results	
  and	
  general	
  

ED	
  information	
  such	
  as	
  location	
  of	
  restroom	
  and	
  exit	
  to	
  the	
  waiting	
  room.	
  These	
  requests	
  

mostly	
  happen	
  between	
  successive	
  milestones.	
  For	
  e.g.	
  in	
  the	
  above	
  scenario,	
  after	
  clinical	
  

assessment	
  and	
  before	
  order	
  execution	
  for	
  pain	
  medicine,	
  Kate	
  makes	
  a	
  request	
  for	
  pain	
  

medicine	
  using	
  the	
  call	
  button.	
  The	
  regular	
  nurse	
  visits	
  her	
  room	
  to	
  provide	
  her	
  

information	
  on	
  the	
  status	
  of	
  pain	
  medication	
  order.	
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Figure	
  2:	
  Call	
  light	
  above	
  exam	
  room	
  door	
  

 
	
  

Situated	
  information	
  delivery	
  at	
  different	
  milestones	
  is	
  important	
  for	
  patients	
  as	
  it	
  

provides	
  them	
  with	
  the	
  progress	
  of	
  their	
  care	
  process	
  and	
  a	
  way	
  to	
  understand	
  the	
  care	
  

situation.	
  As	
  described	
  above,	
  information	
  delivery	
  happens	
  at	
  all	
  these	
  milestones	
  and	
  

additionally	
  in	
  response	
  to	
  patient’s	
  requests	
  for	
  information.	
  Even	
  though	
  information	
  is	
  

given	
  to	
  patients	
  I	
  found	
  that	
  patients	
  do	
  not	
  consider	
  it	
  satisfactory.	
  Additionally,	
  the	
  task	
  

of	
  information	
  delivery	
  is	
  challenging	
  for	
  the	
  providers	
  because	
  of	
  its	
  verbal	
  nature	
  and	
  the	
  

unsuitability	
  of	
  the	
  information	
  delivery	
  medium	
  in	
  ED.	
  In	
  the	
  next	
  section,	
  I	
  present	
  these	
  

information	
  delivery	
  issues.	
  

	
  

4.2	
  Information	
  Delivery	
  Issues	
  

In	
  this	
  section,	
  I	
  describe	
  the	
  existing	
  information	
  delivery	
  media	
  and	
  elaborate	
  on	
  their	
  

challenges	
  in	
  facilitating	
  information	
  delivery	
  to	
  ED	
  patients.	
  I	
  then	
  describe	
  how	
  patients	
  

perceive	
  the	
  way	
  information	
  is	
  given	
  to	
  them	
  pointing	
  towards	
  the	
  need	
  to	
  further	
  

investigate	
  these	
  issues	
  in	
  the	
  context	
  of	
  the	
  operational	
  challenges	
  inherent	
  in	
  ED.	
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4.2.1	
  Information	
  Delivery	
  Media	
  and	
  Challenges	
  

The	
  primary	
  mode	
  of	
  information	
  delivery	
  is	
  face-­‐to-­‐face	
  interaction	
  between	
  patients	
  and	
  

providers.	
  This	
  is	
  reliant	
  on	
  availability	
  of	
  specific	
  providers	
  who	
  bear	
  the	
  responsibility	
  of	
  

delivering	
  a	
  specific	
  information	
  type.	
  Additionally,	
  by	
  protocol,	
  nurses	
  cannot	
  deliver	
  

clinical	
  information	
  to	
  patients	
  unless	
  directed	
  by	
  physicians.	
  	
  

	
  

When	
  physicians	
  are	
  unavailable,	
  a	
  patient	
  may	
  have	
  to	
  wait	
  for	
  long	
  hours	
  before	
  any	
  

clinical	
  updates	
  are	
  delivered.	
  Due	
  to	
  physician’s	
  unavailability	
  patients	
  request	
  

information	
  from	
  the	
  nurse.	
  	
  This	
  challenges	
  information	
  delivery	
  because	
  a	
  nurse	
  does	
  not	
  

bear	
  the	
  responsibility	
  of	
  providing	
  clinical	
  information	
  to	
  patients.	
  When	
  requested	
  to	
  do	
  

so,	
  she	
  may	
  not	
  be	
  able	
  to	
  satisfy	
  patient’s	
  request.	
  The	
  following	
  case	
  highlights	
  this	
  issue:	
  	
  

	
   	
  

P34,	
  a	
  68	
  years	
  old	
  male	
  patient,	
  came	
  to	
  ED	
  at	
  1:45pm	
  with	
  his	
  caregiver	
  (CG)	
  for	
  high	
  

potassium	
  level	
  in	
  blood.	
  He	
  was	
  taken	
  to	
  ED1	
  bed	
  at	
  2:20pm	
  and	
  the	
  resident	
  and	
  attending	
  

assessed	
  him	
  very	
  soon.	
  The	
  clinicians	
  wanted	
  to	
  obtain	
  the	
  lab	
  tests,	
  check	
  potassium	
  level,	
  

and	
  administer	
  medicines.	
  Around	
  4:00pm	
  Regular	
  Nurse	
  (RN)	
  got	
  a	
  call	
  from	
  the	
  lab	
  about	
  

the	
  test	
  results,	
  which	
  still	
  indicated	
  high	
  potassium.	
  RN	
  paged	
  the	
  attending	
  about	
  the	
  results	
  

but	
  held	
  an	
  update	
  from	
  P34	
  and	
  CG.	
  At	
  4:30pm	
  CG	
  came	
  to	
  the	
  nurse	
  station	
  and	
  asked	
  RN	
  

about	
  the	
  labs	
  complaining	
  of	
  the	
  long	
  wait	
  time.	
  RN	
  called	
  the	
  attending	
  to	
  collect	
  

information	
  she	
  could	
  share	
  with	
  P34	
  and	
  CG.	
  Immediately	
  after	
  the	
  call	
  she	
  updated	
  them	
  

about	
  the	
  result	
  and	
  care	
  plan.	
  CG	
  then	
  brought	
  up	
  follow	
  up	
  questions,	
  which	
  the	
  nurse	
  was	
  

unable	
  to	
  answer.	
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In	
  the	
  above	
  case,	
  the	
  nurse	
  could	
  not	
  initially	
  update	
  the	
  patient	
  or	
  his	
  caregiver	
  about	
  the	
  

lab	
  results	
  because	
  of	
  the	
  protocols	
  of	
  information	
  delivery	
  in	
  accordance	
  with	
  the	
  practice	
  

of	
  medicine.	
  However,	
  at	
  caregiver’s	
  request	
  she	
  tried	
  to	
  mediate	
  patient-­‐attending	
  

communication.	
  Even	
  though	
  the	
  mediation	
  resulted	
  into	
  delivery	
  of	
  some	
  information,	
  it	
  

did	
  not	
  solve	
  the	
  follow-­‐up	
  information	
  requests.	
  

	
  

In	
  addition	
  to	
  verbal	
  updates,	
  another	
  information	
  delivery	
  medium	
  is	
  a	
  whiteboard	
  

installed	
  in	
  most	
  of	
  the	
  patient	
  rooms	
  (Figure	
  3).	
  Nurses	
  are	
  responsible	
  for	
  updating	
  it	
  but	
  

I	
  consistently	
  observed	
  that	
  it	
  remained	
  a	
  non-­‐functional	
  artifact.	
  A	
  few	
  times	
  it	
  contained	
  

old	
  information	
  of	
  a	
  different	
  patient.	
  Patients	
  confirmed	
  this	
  finding	
  during	
  the	
  interviews.	
  

	
  

Nurses	
  are	
  not	
  optimistic	
  about	
  the	
  whiteboard	
  as	
  an	
  information	
  delivery	
  medium	
  for	
  

patients	
  in	
  ED	
  because	
  it	
  needs	
  manual	
  update	
  that	
  can	
  be	
  challenging	
  given	
  the	
  busy	
  

nature	
  of	
  nursing	
  work.	
  An	
  opinion	
  from	
  one	
  of	
  the	
  nurses	
  highlights	
  this	
  sentiment:	
  	
  

“ED	
  whiteboard	
  is	
  not	
  very	
  realistic.	
  I	
  am	
  here	
  since	
  3	
  pm	
  (it	
  is	
  7:30pm	
  now)	
  and	
  I	
  have	
  

already	
  seen	
  8	
  patients.	
  Doctors	
  keep	
  changing.	
  The	
  status	
  changes	
  so	
  fast	
  that	
  it	
  is	
  hard	
  to	
  

manage	
  updating	
  the	
  whiteboard.	
  It	
  works	
  in	
  inpatient	
  unit	
  because	
  the	
  patient	
  is	
  there	
  for	
  

more	
  than	
  12	
  hours	
  or	
  so.”	
  	
  

This	
  comment	
  highlights	
  that	
  large	
  patient	
  throughput	
  in	
  ED	
  and	
  frequent	
  updates	
  in	
  a	
  

patient’s	
  short-­‐lived	
  care	
  process	
  challenge	
  the	
  use	
  of	
  whiteboard	
  as	
  a	
  communication	
  

medium	
  for	
  information	
  delivery	
  to	
  ED	
  patients	
  because	
  of	
  the	
  manual	
  effort	
  involved.	
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Figure	
  3:	
  Patient	
  room	
  whiteboard	
  

	
  

Table	
  1	
  summarizes	
  my	
  analysis	
  of	
  information	
  delivery	
  to	
  ED	
  patients.	
  It	
  lists	
  information	
  

delivered	
  to	
  patients,	
  the	
  milestone	
  at	
  which	
  it	
  is	
  delivered,	
  the	
  provider	
  who	
  delivers	
  it	
  

and	
  the	
  medium	
  of	
  delivery.	
  While	
  most	
  of	
  the	
  information	
  is	
  delivered	
  at	
  specific	
  

milestones,	
  some	
  information	
  such	
  as	
  general	
  status	
  information,	
  insurance	
  and	
  admission	
  

related	
  information	
  do	
  not	
  have	
  specific	
  milestones	
  or	
  media	
  for	
  delivery.	
  A	
  value	
  NA	
  

denotes	
  such	
  information	
  in	
  the	
  milestone	
  and	
  the	
  medium	
  field	
  of	
  the	
  table.	
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Milestone	
  

(When)	
  

Relevant	
  Information	
  (What)	
   Role	
  (Who)	
   Medium	
  

(How)	
  

	
  

Clinical	
  

Assessment	
  

Next	
  steps,	
  initial	
  orders	
   Regular	
  

Nurse	
  

Verbal,	
  

Whiteboard	
  

Preliminary	
  care	
  plan,	
  orders,	
  next	
  step	
   Resident	
   Verbal,	
  

Whiteboard	
  

New	
  care	
  plan,	
  care	
  goal	
   Resident,	
  

Attending	
  

Verbal,	
  

Whiteboard	
  

	
  

	
  

	
  

	
  

Order	
  

Execution	
  

Purpose	
  of	
  

procedure/medicine	
  

CT	
  Scan,	
  X-­‐Ray,	
  

Ultrasound,	
  MRI,	
  

EKG	
  

Technician	
  

	
  

	
  

Verbal	
  

	
  

	
  

Side	
  effects	
  of	
  

procedure/medicine	
  

Procedure	
  

instructions	
  

Medication	
  order,	
  

Lab	
  test,	
  

Catheterization,	
  

Vision	
  test	
  

Regular	
  

Nurse	
  

	
  

Verbal	
  

Procedure/medicine	
  

alternatives	
  

Medicine	
  dosage	
   Lumbar	
  puncture,	
  

Suppository,	
  

Bladder	
  irrigation,	
  

Physical	
  exam	
  

Resident,	
  

Attending	
  

Verbal,	
  

Whiteboard	
  Procedure	
  

turnaround	
  time	
  

	
  

Clinical	
  

	
  

Diagnosis,	
  care	
  plan	
  

	
  

Resident,	
  

Verbal,	
  

Whiteboard	
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Updates	
   Attending	
  

	
  

Prognosis	
  

	
  

Care	
  goal	
  

	
  

Resident,	
  

Attending	
  

Verbal,	
  

Whiteboard	
  

	
  

NA	
  

General	
  status	
  information:	
  order	
  status,	
  

clinician’s	
  availability,	
  waiting	
  time,	
  

contextual	
  information	
  about	
  ED	
  

	
  

Regular	
  

Nurse	
  

NA/Verbal	
  

	
  

NA	
  

Insurance	
  related	
  information	
   Registration	
  

Officer	
  

NA	
  

	
  

NA	
  

Patient	
  transfer	
  and	
  admission	
   Case	
  

Manager	
  

NA	
  

Table	
  1:	
  Summary	
  of	
  information	
  delivery	
  	
  

The	
  table	
  shows	
  milestone	
  when	
  information	
  is	
  delivered,	
  content	
  of	
  information,	
  

role	
  of	
  provider	
  giving	
  information	
  and	
  medium	
  of	
  information	
  delivery.	
  “NA”	
  

denotes	
  absence	
  of	
  a	
  specific	
  milestone	
  or	
  medium.	
  

	
  

4.2.2	
  Patient’s	
  Perception	
  of	
  Information	
  Delivery	
  

I	
  analyzed	
  specific	
  instances	
  of	
  information	
  delivery	
  and	
  patient’s	
  opinions	
  reported	
  during	
  

interviews	
  to	
  assess	
  its	
  impact	
  on	
  patients.	
  I	
  found	
  few	
  common	
  perceptions	
  of	
  patients	
  

about	
  information	
  delivery	
  and	
  the	
  providers	
  giving	
  information.	
  Firstly,	
  patients	
  feel	
  that	
  

providers	
  do	
  not	
  answer	
  their	
  questions	
  in	
  a	
  way	
  that	
  helps.	
  One	
  of	
  the	
  patients	
  reported	
  

this	
  opinion	
  during	
  the	
  interviews:	
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“When	
  I	
  asked	
  the	
  question	
  to	
  a	
  doctor	
  or	
  technician	
  down	
  there,	
  I	
  never	
  got	
  a	
  straight	
  

answer.	
  I	
  got,	
  "Well,	
  let	
  me	
  go	
  ask"	
  and	
  then	
  they	
  never	
  came	
  back	
  with	
  an	
  answer.”	
  	
  

This	
  makes	
  patients	
  feel	
  neglected	
  and	
  affects	
  their	
  perception	
  of	
  the	
  providers	
  who	
  

interact	
  with	
  them.	
  The	
  perceived	
  lack	
  of	
  attention	
  leads	
  them	
  to	
  assumptions	
  such	
  as	
  

providers	
  do	
  not	
  understand	
  their	
  acuity.	
  

	
  

Secondly,	
  patients	
  feel	
  that	
  the	
  providers	
  do	
  not	
  have	
  enough	
  time	
  for	
  them.	
  Following	
  

interview	
  excerpt	
  from	
  P21	
  highlights	
  this	
  issue:	
  	
  

“I	
  felt	
  like	
  they	
  were	
  in	
  a	
  rush.	
  Even	
  the	
  nurse	
  that	
  I	
  had,	
  she	
  wasn't	
  entirely	
  in	
  the	
  room	
  when	
  

I	
  wanted	
  to	
  ask	
  her	
  something.	
  They	
  would	
  go	
  in	
  there	
  to	
  pick	
  supplies	
  out	
  of	
  that	
  one	
  room	
  

that	
  I	
  was	
  in	
  and	
  people	
  were	
  just	
  going	
  back	
  and	
  forth.”	
  	
  

Such	
  a	
  perception	
  restricts	
  patients	
  from	
  asking	
  providers	
  for	
  information	
  as	
  they	
  feel	
  they	
  

may	
  interrupt	
  them.	
  Additionally,	
  patients	
  feel	
  that	
  the	
  providers	
  spend	
  little	
  time	
  during	
  

the	
  phases	
  of	
  interaction	
  such	
  as	
  clinical	
  assessment	
  or	
  clinical	
  updates.	
  Following	
  is	
  an	
  

excerpt	
  from	
  an	
  interview	
  with	
  P33’s	
  caregiver:	
  	
  

“There	
  are	
  all	
  these	
  questions	
  running	
  through	
  you	
  and	
  they	
  just	
  come	
  in	
  and	
  walk	
  out	
  real	
  

fast.	
  So	
  it	
  is	
  just	
  tough.	
  They	
  tell	
  you	
  what	
  their	
  plan	
  is	
  and	
  then	
  they	
  ask	
  you	
  what	
  are	
  your	
  

concerns	
  and	
  then	
  you	
  already	
  forgot	
  what	
  your	
  concerns	
  are	
  because	
  they	
  tell	
  you	
  new	
  stuff	
  

that	
  you	
  are	
  worried	
  about.”	
  	
  

This	
  reflects	
  the	
  confusion	
  that	
  interaction	
  with	
  providers,	
  specifically	
  for	
  clinical	
  

information,	
  can	
  engender	
  for	
  patients	
  and	
  caregivers	
  and	
  consequently,	
  they	
  forget	
  their	
  

actual	
  concerns	
  and	
  questions.	
  This	
  further	
  restricts	
  providers’	
  awareness	
  of	
  patients’	
  

concerns	
  and	
  what	
  information	
  is	
  appropriate	
  to	
  be	
  delivered	
  to	
  them.	
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Thirdly,	
  there	
  are	
  also	
  cases	
  when	
  untimely	
  delivery	
  of	
  information	
  may	
  compromise	
  a	
  

patient’s	
  care.	
  P19	
  reported	
  the	
  following	
  in	
  his	
  interview:	
  	
  

”At	
  the	
  end,	
  more	
  or	
  less	
  they	
  didn't	
  want	
  to	
  give	
  me	
  any	
  pain	
  medicine	
  because	
  I	
  had	
  my	
  car	
  

there.	
  They	
  wanted	
  me	
  to	
  find	
  a	
  ride	
  home	
  before	
  they	
  gave	
  me	
  pain	
  medicine	
  but	
  I	
  decided	
  

not	
  to	
  take	
  the	
  medicine	
  and	
  wait	
  there	
  because	
  I	
  felt	
  they	
  weren't	
  doing	
  anything	
  for	
  me”.	
  	
  

Because	
  the	
  patient	
  got	
  to	
  know	
  of	
  the	
  requirement	
  to	
  find	
  a	
  ride	
  almost	
  towards	
  the	
  end	
  of	
  

the	
  ED	
  visit,	
  he	
  could	
  not	
  arrange	
  for	
  a	
  pick	
  up	
  and	
  decided	
  to	
  leave	
  ED	
  without	
  medication.	
  

	
  

These	
  issues	
  in	
  the	
  form	
  of	
  challenges	
  of	
  information	
  delivery	
  and	
  patients’	
  perceptions	
  

show	
  that	
  even	
  though	
  information	
  is	
  given	
  to	
  patients,	
  it	
  may	
  not	
  be	
  satisfactory	
  for	
  them.	
  

It	
  may	
  have	
  been	
  given	
  later	
  than	
  when	
  it	
  is	
  of	
  most	
  utility	
  for	
  patients,	
  or	
  the	
  content	
  of	
  

information	
  may	
  be	
  over-­‐complex	
  for	
  patients	
  to	
  consume.	
  Given	
  the	
  situated	
  

characteristics	
  of	
  information	
  delivery	
  as	
  practiced	
  in	
  ED	
  and	
  the	
  issues	
  described	
  above,	
  

an	
  important	
  questions	
  arises;	
  What	
  affects	
  information	
  delivery	
  and	
  causes	
  the	
  

unsatisfactory	
  perceptions	
  amongst	
  patients?	
  	
  Is	
  it	
  the	
  lack	
  of	
  information	
  or	
  is	
  it	
  the	
  

factors	
  inherent	
  in	
  ED	
  operations	
  that	
  induce	
  such	
  perceptions	
  reducing	
  the	
  value	
  of	
  

information	
  delivery	
  for	
  patients?	
  I	
  answer	
  these	
  questions	
  in	
  the	
  next	
  section	
  where	
  I	
  

describe	
  the	
  factors	
  that	
  affect	
  information	
  delivery	
  and	
  how	
  patients	
  perceive	
  the	
  way	
  

information	
  delivery	
  happens.	
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4.3	
  Factors	
  Affecting	
  Information	
  Delivery	
  and	
  Patient’s	
  Perceptions	
  in	
  ED	
  

Inline	
  with	
  the	
  operational	
  challenges	
  etched	
  in	
  ED	
  work,	
  my	
  analysis	
  shows	
  contextual	
  

features	
  within	
  the	
  framework	
  of	
  a	
  patient’s	
  care	
  process	
  that	
  bear	
  implications	
  for	
  

information	
  delivery	
  to	
  ED	
  patients,	
  introducing	
  potential	
  breakdowns	
  and	
  reducing	
  the	
  

appropriateness	
  of	
  information	
  delivery.	
  These	
  three	
  features	
  are	
  temporalities	
  at	
  work	
  in	
  

a	
  patient’s	
  care	
  process,	
  the	
  invisibility	
  of	
  ED	
  work	
  to	
  patients	
  and	
  a	
  patient’s	
  expectation	
  

and	
  health	
  literacy.	
  I	
  now	
  describe	
  how	
  they	
  impact	
  information	
  delivery	
  in	
  ED	
  and	
  

patient’s	
  perceptions.	
  

	
  

4.3.1	
  Temporalities	
  at	
  Work	
  

The	
  care	
  process	
  of	
  a	
  patient	
  is	
  organized	
  around	
  different	
  temporalities	
  because	
  there	
  are	
  

multiple	
  milestones	
  in	
  the	
  care	
  process	
  that	
  require	
  sequential	
  execution.	
  The	
  activities	
  

performed	
  at	
  any	
  milestone	
  are	
  temporally	
  dependent	
  on	
  the	
  tasks	
  performed	
  at	
  the	
  

previous	
  milestone.	
  Specifically,	
  the	
  clinical	
  updates	
  milestone	
  depends	
  on	
  order	
  execution.	
  

Clinical	
  updates	
  can	
  only	
  be	
  given	
  to	
  patients	
  after	
  successfully	
  going	
  through	
  the	
  

preceding	
  milestones	
  since	
  information	
  becomes	
  available	
  only	
  after	
  execution	
  of	
  care	
  

activities.	
  Additionally,	
  different	
  members	
  of	
  the	
  patient’s	
  care	
  team	
  execute	
  the	
  tasks	
  

associated	
  with	
  these	
  milestones.	
  These	
  providers	
  work	
  in	
  various	
  temporal	
  contexts	
  by	
  

virtue	
  of	
  being	
  in	
  charge	
  for	
  other	
  patients.	
  This	
  challenges	
  efficient	
  coordination	
  of	
  tasks	
  

across	
  milestones	
  of	
  a	
  patient’s	
  care	
  process.	
  The	
  following	
  case	
  highlights	
  a	
  temporal	
  issue	
  

during	
  the	
  execution	
  of	
  interdependent	
  tasks	
  in	
  a	
  patient’s	
  care	
  process:	
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P13,	
  a	
  55	
  years	
  old	
  male	
  patient,	
  came	
  to	
  ED	
  at	
  1:50pm	
  with	
  the	
  complaint	
  of	
  inflamed	
  

pancreas.	
  He	
  was	
  transferred	
  to	
  ED1	
  bedside	
  at	
  3:35pm.	
  The	
  resident	
  and	
  attending	
  assessed	
  

P13	
  at	
  4:00pm	
  and	
  updated	
  the	
  care	
  plan	
  to	
  give	
  some	
  medicines,	
  obtain	
  a	
  CT	
  scan,	
  

ultrasound	
  and	
  admit	
  him.	
  P13	
  was	
  urgently	
  required	
  to	
  provide	
  a	
  urine	
  sample	
  before	
  the	
  

regular	
  nurse	
  (RN)	
  could	
  give	
  him	
  medicines.	
  At	
  4:40pm	
  RN	
  handed	
  over	
  a	
  urine	
  sample	
  

bottle	
  to	
  the	
  patient’s	
  caregiver.	
  Meanwhile,	
  a	
  radiologist	
  came	
  with	
  a	
  portable	
  X-­‐Ray	
  

machine	
  at	
  4:45pm	
  to	
  perform	
  a	
  bedside	
  X-­‐Ray	
  on	
  P13	
  and	
  peeped	
  through	
  the	
  curtains	
  to	
  see	
  

the	
  patient.	
  Seeing	
  him	
  interrupting	
  P13,	
  RN	
  shouted	
  from	
  another	
  side	
  of	
  ED1:	
  “No!	
  We	
  need	
  

the	
  urine	
  first.	
  Everything	
  holds	
  on	
  that!”	
  The	
  radiologist	
  waited	
  for	
  a	
  few	
  minutes	
  and	
  left	
  at	
  

5:00pm.	
  The	
  attending	
  came	
  at	
  5:10pm	
  to	
  P13’s	
  bedside	
  and	
  found	
  out	
  from	
  RN	
  that	
  the	
  X-­‐

Ray	
  was	
  not	
  performed	
  yet.	
  He	
  decided	
  to	
  send	
  P13	
  for	
  CT	
  Scan.	
  

Attending:	
  “I	
  need	
  the	
  X-­‐Ray.	
  I	
  saw	
  there	
  were	
  a	
  lot	
  of	
  CTs	
  ordered	
  before	
  this	
  so	
  I	
  ordered	
  X-­‐

Ray	
  because	
  I	
  needed	
  to	
  look	
  at	
  some	
  images	
  quickly.	
  Please	
  send	
  him	
  for	
  CT	
  now.”	
  

	
  

The	
  above	
  case	
  has	
  two	
  manifestations	
  of	
  temporal	
  issues.	
  Firstly,	
  the	
  radiologist	
  is	
  unable	
  

to	
  perform	
  an	
  X-­‐Ray	
  because	
  of	
  a	
  conflict	
  with	
  the	
  nurse’s	
  requirement	
  to	
  prioritize	
  urine	
  

sample	
  collection.	
  There	
  is	
  a	
  conflict	
  between	
  two	
  order	
  executions	
  for	
  the	
  same	
  patient.	
  

Secondly,	
  this	
  conflict	
  affects	
  attending’s	
  work	
  of	
  analyzing	
  X-­‐Ray	
  images	
  and	
  updating	
  the	
  

patient.	
  When	
  the	
  attending	
  hoped	
  he	
  would	
  get	
  X-­‐Ray	
  images,	
  he	
  did	
  not	
  have	
  any	
  

information	
  and	
  he	
  was	
  unable	
  to	
  provide	
  clinical	
  updates	
  to	
  patient.	
  Thus,	
  delay	
  in	
  order	
  

execution	
  milestone	
  affected	
  subsequent	
  clinical	
  updates	
  to	
  patient.	
  This	
  causes	
  extra	
  wait	
  

for	
  the	
  patient	
  before	
  clinicians	
  can	
  provide	
  information.	
  	
  Waiting	
  between	
  milestones	
  can	
  

induce	
  frustration.	
  The	
  following	
  interview	
  comment	
  from	
  a	
  patient	
  provides	
  more	
  insight:	
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“When	
  the	
  doctor	
  took	
  that	
  long	
  I	
  actually	
  thought	
  she	
  just	
  forgot	
  about	
  me	
  because	
  it	
  took	
  

quite	
  like	
  3	
  hours.	
  Like	
  I	
  was	
  waiting	
  there	
  I	
  got	
  kind	
  of	
  frustrated.”	
  

The	
  above	
  comment	
  highlights	
  the	
  negative	
  feelings	
  that	
  generate	
  as	
  a	
  result	
  of	
  

unexplained	
  waiting.	
  Patients	
  may	
  feel	
  that	
  doctors	
  have	
  forgotten	
  about	
  them	
  and	
  

perceive	
  it	
  as	
  lack	
  of	
  care.	
  

	
  

The	
  above	
  vignette	
  represents	
  a	
  case	
  of	
  a	
  conflict	
  within	
  ED	
  and	
  shows	
  how	
  delayed	
  

information	
  delivery	
  after	
  long	
  wait	
  times	
  affects	
  patient’s	
  perception.	
  These	
  conflicts	
  also	
  

arise	
  due	
  to	
  events	
  external	
  to	
  ED.	
  The	
  following	
  case	
  outlines	
  this	
  issue:	
  

	
  

P19,	
  a	
  44	
  years	
  old	
  male	
  patient,	
  came	
  to	
  ED	
  at	
  3:10pm	
  following	
  the	
  referral	
  of	
  his	
  

neurologist	
  for	
  high	
  BP	
  and	
  a	
  headache.	
  At	
  4:15pm	
  he	
  got	
  a	
  bed	
  in	
  ED2.	
  The	
  resident	
  assessed	
  

him	
  at	
  4:38pm.	
  He	
  informed	
  P19	
  that	
  he	
  would	
  refer	
  to	
  the	
  neurologist’s	
  EMR	
  notes	
  and	
  then	
  

give	
  him	
  food	
  and	
  pain	
  medicines.	
  Not	
  having	
  found	
  any	
  note	
  from	
  P19’s	
  doctor,	
  the	
  resident	
  

goes	
  back	
  to	
  P19	
  at	
  5:05pm	
  to	
  confirm	
  the	
  name	
  of	
  the	
  neurologist.	
  As	
  soon	
  as	
  he	
  left,	
  P19	
  

pressed	
  the	
  call	
  button	
  and	
  requested	
  for	
  pain	
  medicine.	
  RN	
  informed	
  him	
  that	
  there	
  is	
  no	
  

order	
  yet.	
  At	
  5:19pm	
  the	
  resident	
  comes	
  to	
  inform	
  P19	
  that	
  he	
  could	
  not	
  speak	
  with	
  the	
  right	
  

person	
  and	
  he	
  would	
  wait	
  for	
  the	
  neurology	
  team	
  to	
  call	
  him	
  before	
  making	
  further	
  decisions.	
  

At	
  6:15pm,	
  the	
  resident	
  came	
  to	
  P19	
  with	
  details	
  from	
  the	
  neurologist	
  and	
  the	
  care	
  plan.	
  Soon	
  

RN	
  came	
  to	
  ascertain	
  if	
  P19	
  had	
  somebody	
  to	
  drive	
  him	
  home	
  since	
  pain	
  medicine	
  can	
  induce	
  

drowsiness.	
  P19	
  realized	
  his	
  friend	
  could	
  only	
  pick	
  him	
  up	
  at	
  1:00am.	
  He	
  decided	
  to	
  leave	
  ED	
  

without	
  pain	
  medicine	
  and	
  food.	
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The	
  above	
  case	
  outlines	
  a	
  complex	
  interplay	
  of	
  information	
  availability	
  time,	
  information	
  

delivery	
  time	
  and	
  time	
  when	
  information	
  is	
  most	
  useful	
  for	
  patient.	
  Resident’s	
  reliance	
  on	
  

the	
  neurology	
  unit	
  delayed	
  clinical	
  updates.	
  Additionally,	
  this	
  delay	
  reduced	
  the	
  utility	
  of	
  

information	
  for	
  patient.	
  Had	
  the	
  patient	
  known	
  the	
  requirement	
  associated	
  with	
  pain	
  

medicine	
  sooner,	
  he	
  could	
  have	
  made	
  alternate	
  arrangements	
  for	
  a	
  pick	
  up.	
  Furthermore,	
  

this	
  affected	
  patient’s	
  decision	
  to	
  relinquish	
  ED	
  care.	
  The	
  patient	
  explained	
  this	
  during	
  the	
  

interview:	
  “I	
  was	
  really	
  frustrated	
  at	
  that	
  point,	
  I	
  said,	
  "OK,	
  I'm	
  just	
  going	
  to	
  leave.	
  Don't	
  give	
  

me	
  anything,	
  I'm	
  leaving."	
  	
  	
  

	
  

The	
  above	
  cases	
  highlight	
  that	
  the	
  temporal	
  dependence	
  of	
  milestones	
  and	
  different	
  

temporal	
  work	
  structures	
  of	
  providers	
  affect	
  task	
  execution,	
  which	
  delays	
  information	
  

availability	
  and	
  providers’	
  ability	
  to	
  deliver	
  information	
  to	
  patients	
  in	
  response	
  to	
  clinical	
  

updates	
  and	
  patient	
  requests.	
  Consequently,	
  patients	
  may	
  feel	
  increased	
  frustration	
  due	
  to	
  

long	
  unexplained	
  wait	
  time	
  and	
  a	
  perception	
  of	
  lack	
  of	
  care,	
  which	
  might	
  affect	
  their	
  

decision	
  to	
  receive	
  care.	
  

	
  

4.3.2	
  Invisibility	
  of	
  ED	
  Work	
  to	
  Patients	
  

Another	
  factor	
  affecting	
  patient’s	
  perception	
  of	
  information	
  delivery	
  is	
  a	
  patient’s	
  

incomplete	
  knowledge	
  of	
  the	
  care	
  process	
  and	
  the	
  care	
  team	
  members	
  in	
  ED.	
  I	
  found	
  two	
  

types	
  of	
  invisible	
  features	
  that	
  influence	
  information	
  delivery	
  to	
  patients.	
  One	
  feature	
  

corresponds	
  to	
  the	
  occurrence	
  of	
  clinical	
  tasks	
  such	
  as	
  generation	
  of	
  orders	
  and	
  

interpretation	
  of	
  results	
  performed	
  by	
  clinical	
  team	
  members.	
  The	
  other	
  feature	
  

corresponds	
  to	
  information	
  associated	
  with	
  administrative	
  tasks	
  performed	
  by	
  non-­‐clinical	
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team	
  members	
  such	
  as	
  the	
  case	
  manager	
  and	
  registration	
  officer.	
  I	
  describe	
  these	
  features	
  

one	
  by	
  one.	
  	
  

	
  

4.3.2.1	
  Invisible	
  Milestones	
  

In	
  addition	
  to	
  the	
  milestones	
  described	
  in	
  the	
  previous	
  section,	
  the	
  overall	
  care	
  process	
  

consists	
  of	
  provider-­‐specific	
  milestones	
  related	
  to	
  clinical	
  activities	
  of	
  generating	
  the	
  

orders,	
  receiving	
  results	
  and	
  interpreting	
  information	
  to	
  make	
  clinical	
  decisions.	
  These	
  

milestones	
  do	
  not	
  require	
  patient’s	
  involvement	
  and	
  hence,	
  they	
  do	
  not	
  occur	
  in	
  the	
  active	
  

context	
  of	
  a	
  patient.	
  There	
  is	
  no	
  patient-­‐provider	
  interaction	
  for	
  information	
  delivery	
  at	
  

these	
  milestones.	
  I	
  term	
  these	
  as	
  invisible	
  milestones	
  because	
  patients	
  are	
  unaware	
  of	
  their	
  

occurrence.	
  

	
  

I	
  call	
  the	
  other	
  set	
  of	
  milestones	
  described	
  in	
  the	
  previous	
  section	
  as	
  visible	
  milestones	
  

because	
  they	
  occur	
  in	
  the	
  active	
  context	
  of	
  a	
  patient.	
  As	
  described	
  above,	
  there	
  are	
  also	
  

milestones,	
  specifically	
  associated	
  with	
  clinical	
  tasks,	
  which	
  are	
  not	
  visible	
  to	
  patients.	
  A	
  

patient’s	
  care	
  process	
  thus,	
  becomes	
  a	
  combination	
  of	
  visible	
  and	
  invisible	
  milestones.	
  

Figure	
  4	
  highlights	
  the	
  unified	
  care	
  process	
  after	
  incorporating	
  invisible	
  milestones	
  that	
  

consist	
  of	
  Order	
  Generation,	
  Order	
  Completion	
  and	
  Result	
  Assessment.	
  Order	
  Generation	
  is	
  

the	
  phase	
  where	
  clinicians	
  create	
  orders	
  in	
  the	
  EMR	
  such	
  as	
  pain	
  medicine	
  and	
  X-­‐Ray.	
  

Order	
  Completion	
  is	
  the	
  point	
  when	
  result	
  information	
  becomes	
  available	
  from	
  these	
  

orders.	
  Result	
  Assessment	
  is	
  the	
  phase	
  when	
  resident	
  and	
  attending	
  interpret	
  the	
  results	
  

and	
  figure	
  out	
  treatment	
  and	
  prognosis.	
  Care	
  Plan	
  Revision	
  is	
  yet	
  another	
  milestone	
  that	
  

may	
  or	
  may	
  not	
  be	
  visible	
  to	
  the	
  patients	
  depending	
  on	
  clinicians’	
  preferences	
  of	
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dispatching	
  information.	
  It	
  is	
  the	
  phase	
  when	
  clinicians	
  decide	
  to	
  perform	
  another	
  set	
  of	
  

orders	
  to	
  get	
  more	
  information.	
  

	
  

 

Figure	
  4:	
  Patient’s	
  care	
  process	
  consisting	
  of	
  visible	
  and	
  invisible	
  milestones.	
  	
  

	
   	
  

As	
  a	
  result	
  of	
  this	
  invisibility,	
  patients	
  experience	
  their	
  care	
  process	
  in	
  fragments.	
  This	
  

creates	
  a	
  contextual	
  gap	
  between	
  the	
  patients	
  and	
  providers,	
  as	
  providers	
  possess	
  a	
  holistic	
  

awareness	
  of	
  the	
  care	
  process.	
  This	
  becomes	
  a	
  source	
  of	
  potential	
  issues	
  for	
  information	
  

delivery	
  to	
  patients	
  because	
  what	
  may	
  be	
  extremely	
  obvious	
  to	
  the	
  provider	
  is	
  

unnoticeable	
  for	
  the	
  patient.	
  Even	
  though	
  providers	
  are	
  aware	
  of	
  this	
  contextual	
  gap,	
  the	
  

issues	
  rooted	
  in	
  this	
  invisibility	
  remain	
  unaccounted	
  and	
  manifest	
  in	
  subtleties	
  that	
  are	
  

beyond	
  providers’	
  and	
  patients’	
  understanding.	
  The	
  following	
  case	
  describes	
  one	
  such	
  

issue:	
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P12,	
  a	
  44	
  years	
  old	
  female	
  patient,	
  came	
  to	
  ED	
  at	
  1:45pm	
  with	
  a	
  complaint	
  for	
  shortness	
  of	
  

breath	
  and	
  chest	
  pain.	
  RN	
  executed	
  the	
  order	
  for	
  labs	
  upon	
  P12’s	
  bedside	
  arrival	
  at	
  2:00pm.	
  

The	
  resident	
  performed	
  the	
  first	
  assessment	
  on	
  P12	
  at	
  2:15pm.	
  At	
  about	
  3:00pm	
  RN	
  realized	
  

that	
  there	
  was	
  still	
  no	
  care	
  plan	
  update	
  for	
  P12	
  and	
  asked	
  the	
  resident	
  to	
  update	
  P12	
  about	
  it.	
  

The	
  resident	
  was	
  working	
  on	
  figuring	
  out	
  P12’s	
  case	
  and	
  asked	
  RN	
  to	
  hold	
  back	
  partial	
  

updates	
  from	
  P12	
  until	
  the	
  entire	
  plan	
  is	
  figured	
  out.	
  Around	
  3:10pm,	
  the	
  attending	
  came	
  to	
  

perform	
  another	
  clinical	
  assessment	
  and	
  updated	
  P12	
  of	
  the	
  potential	
  care	
  plan	
  of	
  overnight	
  

ED	
  stay.	
  At	
  this	
  time,	
  results	
  from	
  blood	
  test	
  are	
  back	
  but	
  P12	
  is	
  not	
  aware.	
  Around	
  4:45pm,	
  

RN	
  updates	
  the	
  EMR	
  with	
  P12’s	
  vitals	
  and	
  informs	
  her	
  that	
  the	
  clinicians	
  will	
  be	
  waiting	
  to	
  see	
  

another	
  set	
  of	
  blood	
  tests.	
  P12	
  gets	
  confused	
  as	
  to	
  which	
  blood	
  test	
  was	
  RN	
  talking	
  about.	
  

	
  

In	
  the	
  above	
  case,	
  even	
  though	
  the	
  providers	
  were	
  moving	
  to	
  the	
  next	
  set	
  of	
  blood	
  tests,	
  the	
  

patient	
  was	
  still	
  waiting	
  on	
  the	
  results	
  of	
  first	
  blood	
  test	
  and	
  in	
  the	
  lack	
  of	
  an	
  update	
  held	
  

by	
  the	
  resident	
  she	
  understood	
  that	
  the	
  first	
  blood	
  test	
  results	
  are	
  unavailable	
  at	
  the	
  time	
  

when	
  nurse	
  updates	
  her.	
  The	
  order	
  completion	
  and	
  result	
  assessment	
  milestones	
  are	
  not	
  

apparent	
  to	
  the	
  patient.	
  This	
  results	
  into	
  a	
  loss	
  of	
  information	
  for	
  the	
  patient	
  as	
  information	
  

generated	
  during	
  invisible	
  milestones	
  does	
  not	
  reach	
  her	
  and	
  gets	
  abstracted	
  in	
  the	
  form	
  of	
  

a	
  high-­‐level	
  care	
  plan.	
  This	
  abstraction	
  restricts	
  patient’s	
  rationality	
  to	
  understand	
  

provider	
  decisions	
  and	
  care	
  plan.	
  Additionally,	
  the	
  interpretation	
  of	
  information	
  from	
  all	
  

these	
  milestones	
  is	
  packed	
  into	
  one	
  information	
  delivery	
  session.	
  This	
  results	
  into	
  an	
  

information	
  overload	
  for	
  the	
  patient	
  challenging	
  her	
  rationality	
  yet	
  again.	
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Few	
  patients	
  attempt	
  to	
  uncover	
  invisible	
  milestones	
  by	
  generating	
  request	
  for	
  information	
  

between	
  successive	
  visible	
  milestones.	
  The	
  time	
  during	
  which	
  invisible	
  milestones	
  are	
  

executed	
  becomes	
  a	
  period	
  of	
  inactivity	
  for	
  patients.	
  This	
  makes	
  them	
  impatient	
  and	
  they	
  

continuously	
  try	
  to	
  obtain	
  a	
  provider’s	
  attention.	
  The	
  following	
  case	
  highlights	
  this	
  typical	
  

consequence	
  of	
  invisible	
  milestones:	
  

	
  

P9	
  came	
  with	
  the	
  complaint	
  of	
  headache,	
  nausea	
  and	
  weakness.	
  After	
  resident	
  assessed	
  P9,	
  

she	
  mentioned	
  that	
  he	
  would	
  be	
  given	
  some	
  pain	
  medicine.	
  At	
  5:06pm,	
  P9	
  presses	
  the	
  call	
  

button	
  to	
  ask	
  for	
  pain	
  medicine	
  and	
  the	
  regular	
  nurse	
  informs	
  him	
  there	
  is	
  no	
  order	
  from	
  the	
  

resident.	
  At	
  5:20p,	
  regular	
  nurse	
  went	
  to	
  check	
  P9’s	
  vitals	
  and	
  he	
  asked	
  if	
  the	
  resident	
  had	
  put	
  

the	
  orders	
  and	
  received	
  a	
  negative	
  reply.	
  At	
  5:40pm	
  P9	
  presses	
  the	
  call	
  button	
  again	
  but	
  there	
  

was	
  no	
  order	
  yet.	
  The	
  regular	
  nurse	
  then	
  decided	
  to	
  look	
  for	
  resident	
  in	
  person	
  to	
  ask	
  about	
  

the	
  order	
  status.	
  

	
  

In	
  the	
  above	
  case,	
  as	
  a	
  result	
  of	
  not	
  knowing	
  about	
  the	
  order	
  generation	
  milestone	
  the	
  

patient	
  kept	
  requesting	
  for	
  pain	
  medicine.	
  Once	
  patient	
  knew	
  that	
  it	
  is	
  related	
  to	
  order	
  

generation	
  he	
  kept	
  checking	
  with	
  the	
  nurse	
  if	
  the	
  resident	
  had	
  generated	
  orders	
  yet.	
  During	
  

interview	
  with	
  the	
  patient,	
  he	
  made	
  the	
  following	
  remark:	
  	
  

“I	
  continued	
  to	
  ask	
  for	
  it	
  (pain	
  medicine).	
  I	
  don't	
  know	
  whose	
  fault	
  that	
  is,	
  doctor	
  or	
  nurse.”	
  

Patient	
  viewed	
  this	
  as	
  a	
  fault	
  of	
  one	
  of	
  the	
  providers.	
  He	
  was	
  not	
  sure	
  if	
  the	
  nurse	
  didn’t	
  

convey	
  his	
  request	
  or	
  if	
  the	
  delay	
  happened	
  because	
  of	
  the	
  resident.	
  Thus,	
  not	
  knowing	
  

about	
  these	
  invisible	
  milestones	
  can	
  make	
  patients	
  restless.	
  They	
  perceive	
  this	
  as	
  lack	
  of	
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care	
  and	
  indulge	
  in	
  fault	
  finding.	
  Consequently,	
  they	
  attempt	
  to	
  remind	
  the	
  providers	
  again	
  

and	
  again.	
  	
  

	
  

4.3.2.2	
  Invisible	
  Team	
  Members	
  

Another	
  point	
  of	
  invisibility	
  in	
  the	
  care	
  process	
  corresponds	
  to	
  the	
  work	
  of	
  non-­‐clinical	
  

staff.	
  Team	
  members	
  such	
  as	
  the	
  registration	
  officer	
  and	
  case	
  manager	
  do	
  not	
  interact	
  with	
  

the	
  patients	
  during	
  the	
  care	
  process.	
  They	
  manage	
  their	
  work	
  associated	
  with	
  a	
  patient	
  

without	
  coming	
  in	
  patient’s	
  active	
  context.	
  Hence,	
  I	
  call	
  them	
  invisible	
  team	
  members.	
  

However,	
  patients	
  may	
  have	
  questions	
  that	
  deal	
  with	
  information	
  such	
  as	
  insurance,	
  

demographics	
  or	
  admission	
  process,	
  which	
  are	
  handled	
  by	
  the	
  non-­‐clinical	
  staff.	
  Since	
  

these	
  team	
  members	
  are	
  not	
  actively	
  present	
  to	
  take	
  such	
  requests,	
  patients	
  misdirect	
  

questions	
  to	
  other	
  providers	
  and	
  may	
  end	
  up	
  not	
  receiving	
  information.	
  

	
  

As	
  an	
  example,	
  I	
  present	
  the	
  scenario	
  of	
  a	
  case	
  manager’s	
  role.	
  Case	
  managers	
  handle	
  the	
  

admission	
  process	
  of	
  a	
  patient	
  from	
  ED	
  to	
  another	
  unit	
  of	
  the	
  hospital.	
  They	
  become	
  

involved	
  once	
  clinicians	
  make	
  a	
  decision	
  to	
  admit	
  the	
  patient.	
  However,	
  they	
  do	
  not	
  appear	
  

in	
  the	
  active	
  context	
  of	
  a	
  patient	
  at	
  any	
  milestone	
  in	
  the	
  care	
  process.	
  Their	
  function	
  is	
  close	
  

to	
  inexistent	
  for	
  the	
  patient.	
  The	
  following	
  vignette	
  highlights	
  a	
  related	
  issue:	
  	
  	
  

	
  

P23,	
  a	
  34-­‐year-­‐old	
  female	
  patient,	
  was	
  brought	
  to	
  ED	
  for	
  stabilizing	
  the	
  side	
  effects	
  of	
  

chemotherapy.	
  Her	
  case	
  was	
  straightforward	
  and	
  ED	
  clinicians	
  decided	
  to	
  admit	
  her.	
  P23’s	
  

husband	
  (CG)	
  was	
  communicating	
  with	
  the	
  clinicians	
  on	
  her	
  behalf	
  because	
  of	
  her	
  severe	
  

condition.	
  He	
  had	
  multiple	
  questions	
  on	
  P23’s	
  admission.	
  He	
  wanted	
  to	
  know	
  if	
  P23	
  would	
  be	
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kept	
  in	
  ED	
  or	
  another	
  unit,	
  the	
  exact	
  building	
  and	
  the	
  amount	
  of	
  time	
  she	
  would	
  be	
  under	
  

admission.	
  CG	
  posed	
  these	
  questions	
  to	
  the	
  attending.	
  However,	
  the	
  attending	
  was	
  not	
  aware	
  

of	
  this	
  information	
  and	
  informed	
  CG	
  that	
  such	
  information	
  is	
  beyond	
  her	
  knowledge.	
  

	
  

In	
  the	
  above	
  case,	
  the	
  caregiver	
  misdirects	
  questions	
  on	
  admission	
  process	
  to	
  the	
  attending	
  

but	
  she	
  is	
  not	
  responsible	
  for	
  this	
  information	
  and	
  fails	
  to	
  provide	
  it.	
  The	
  admission	
  process	
  

is	
  initiated	
  and	
  managed	
  by	
  the	
  case	
  managers,	
  who	
  do	
  not	
  interact	
  with	
  the	
  patient	
  or	
  the	
  

caregiver	
  at	
  any	
  of	
  the	
  milestones.	
  This	
  restricts	
  patient’s	
  access	
  to	
  information	
  that	
  could	
  

be	
  provided	
  by	
  the	
  case	
  managers	
  since	
  the	
  patient	
  is	
  not	
  aware	
  of	
  her	
  existence	
  and	
  tries	
  

to	
  seek	
  information	
  from	
  more	
  accessible	
  members	
  of	
  the	
  care	
  team.	
  Additionally,	
  patients	
  

may	
  need	
  information	
  such	
  as	
  insurance	
  and	
  consent	
  forms.	
  The	
  officials	
  in	
  charge	
  of	
  this	
  

information	
  such	
  as	
  the	
  registration	
  officers	
  are	
  not	
  accessible	
  to	
  them	
  and	
  neither	
  are	
  

patients	
  aware	
  of	
  their	
  role.	
  

	
  

The	
  above	
  cases	
  illustrate	
  how	
  invisibility	
  into	
  few	
  milestones	
  challenges	
  patient’s	
  

rationality	
  to	
  comprehend	
  the	
  care	
  process	
  in	
  a	
  contextualized	
  manner	
  and	
  leads	
  to	
  

impatience	
  and	
  negative	
  perception	
  of	
  the	
  providers.	
  The	
  exclusion	
  of	
  non-­‐clinical	
  care	
  

team	
  members	
  from	
  a	
  patient’s	
  active	
  context	
  affects	
  information	
  delivery	
  by	
  abstracting	
  

information	
  source,	
  which	
  could	
  have	
  been	
  made	
  available	
  if	
  the	
  patients	
  could	
  access	
  

those	
  team	
  members	
  or	
  were	
  at	
  the	
  least	
  aware	
  of	
  their	
  existence	
  in	
  the	
  ED.	
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4.3.3	
  Patient’s	
  Expectation	
  and	
  Health	
  Literacy	
  	
  

Patients	
  coming	
  to	
  ED	
  have	
  varying	
  levels	
  of	
  expectations	
  of	
  ED	
  care	
  by	
  virtue	
  of	
  having	
  

different	
  treatment	
  needs	
  based	
  on	
  their	
  knowledge	
  about	
  their	
  health.	
  Additionally,	
  they	
  

have	
  different	
  levels	
  of	
  health	
  literacy.	
  	
  These	
  factors	
  play	
  an	
  important	
  role	
  in	
  patient-­‐

provider	
  interaction	
  by	
  affecting	
  how	
  patients	
  seek	
  and	
  perceive	
  information	
  that	
  is	
  

delivered	
  to	
  them.	
  I	
  first	
  describe	
  two	
  cases	
  of	
  patient	
  expectation	
  arising	
  out	
  of	
  a	
  priori	
  

knowledge	
  of	
  their	
  health	
  condition.	
  This	
  is	
  followed	
  by	
  two	
  cases	
  of	
  how	
  a	
  patient’s	
  health	
  

literacy	
  affects	
  their	
  interaction	
  with	
  providers.	
  

	
  

4.3.3.1	
  Patient’s	
  Expectation	
  	
  

Many	
  patients	
  come	
  to	
  ED	
  with	
  a	
  predefined	
  knowledge	
  about	
  their	
  health,	
  which	
  guides	
  

their	
  expectation	
  to	
  receive	
  specific	
  treatment.	
  The	
  first	
  variable	
  governing	
  patient’s	
  

knowledge	
  is	
  a	
  referral	
  from	
  their	
  specialists	
  or	
  primary	
  care	
  physicians.	
  Referred	
  patients	
  

mostly	
  possess	
  some	
  knowledge	
  based	
  on	
  information	
  received	
  from	
  external	
  providers	
  

and	
  expect	
  to	
  receive	
  ED	
  care	
  accordingly.	
  The	
  following	
  case	
  highlights	
  a	
  referred	
  patient’s	
  

experience:	
  

	
  

P19	
  came	
  to	
  ED	
  with	
  a	
  high	
  blood	
  pressure	
  (BP)	
  and	
  a	
  severe	
  headache	
  upon	
  a	
  referral	
  from	
  

his	
  neurologist.	
  He	
  was	
  suffering	
  from	
  hydrocephalus,	
  a	
  medical	
  condition	
  associated	
  with	
  the	
  

brain.	
  When	
  resident	
  assessed	
  him,	
  he	
  did	
  not	
  find	
  P19’s	
  BP	
  to	
  be	
  alarmingly	
  high.	
  The	
  

resident	
  held	
  back	
  ordering	
  pain	
  medication	
  for	
  P19	
  because	
  he	
  wanted	
  a	
  confirmation	
  from	
  

his	
  neurologist.	
  However,	
  P19	
  came	
  form	
  the	
  neurology	
  unit	
  with	
  the	
  knowledge	
  that	
  his	
  BP	
  

was	
  high,	
  which	
  was	
  causing	
  a	
  severe	
  headache	
  and	
  he	
  expected	
  to	
  receive	
  medication	
  to	
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treat	
  his	
  pain	
  and	
  BP.	
  P19	
  received	
  this	
  negatively	
  because	
  he	
  felt	
  that	
  the	
  resident	
  did	
  not	
  

believe	
  his	
  complaints.	
  	
  

	
  

Following	
  interview	
  excerpt	
  highlight’s	
  P19’s	
  perception	
  of	
  his	
  interaction	
  with	
  the	
  

resident:	
  	
  

“It	
  was	
  really	
  frustrating,	
  because	
  the	
  doctors,	
  they	
  are	
  like,	
  "Well,	
  your	
  pressure's	
  not	
  that	
  

bad.	
  Why	
  did	
  your	
  doctor	
  send	
  you	
  here?"	
  I	
  was	
  expecting	
  for	
  them	
  to	
  at	
  least	
  try	
  and	
  figure	
  

out	
  why	
  I	
  had	
  high	
  blood	
  pressure,	
  instead	
  of	
  just	
  saying,	
  "It's	
  not	
  that	
  bad”.”	
  

In	
  the	
  above	
  case,	
  patient’s	
  expectation	
  conflicted	
  with	
  resident’s	
  understanding	
  of	
  the	
  

patient’s	
  case.	
  Because	
  of	
  patient’s	
  complex	
  condition,	
  the	
  resident	
  wanted	
  complete	
  

information	
  before	
  making	
  decisions.	
  This	
  did	
  not	
  translate	
  well	
  for	
  the	
  patient	
  who	
  

expected	
  appropriate	
  treatment	
  and	
  perceived	
  that	
  the	
  resident	
  did	
  not	
  believe	
  him.	
  It	
  only	
  

added	
  to	
  patient’s	
  frustration.	
  	
  

	
  

The	
  second	
  variable	
  governing	
  patient’s	
  knowledge	
  that	
  guides	
  their	
  expectation	
  is	
  an	
  

associated	
  medical	
  history.	
  Patients	
  develop	
  knowledge	
  by	
  experience	
  and	
  their	
  

expectation	
  of	
  care	
  is	
  framed	
  by	
  this	
  knowledge.	
  They	
  want	
  to	
  receive	
  more	
  information	
  

than	
  what	
  they	
  already	
  know	
  about	
  their	
  condition.	
  The	
  following	
  case	
  highlights	
  this:	
  

	
  

P20,	
  an	
  83	
  years	
  old	
  male,	
  came	
  to	
  ED	
  with	
  his	
  wife	
  (CG)	
  for	
  a	
  complaint	
  of	
  urine	
  retention.	
  He	
  

recently	
  had	
  a	
  prostate	
  surgery	
  and	
  his	
  catheter	
  was	
  removed	
  few	
  days	
  ago.	
  Based	
  on	
  the	
  

issues	
  faced	
  earlier	
  he	
  knew	
  that	
  he	
  would	
  require	
  catheterization	
  again.	
  The	
  resident	
  

followed	
  the	
  usual	
  care	
  process	
  of	
  clinical	
  assessment	
  to	
  decide	
  the	
  care	
  plan	
  and	
  informed	
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that	
  he	
  would	
  be	
  speaking	
  with	
  P20’s	
  oncology	
  team	
  before	
  making	
  any	
  decision.	
  P20	
  and	
  CG	
  

could	
  foresee	
  that	
  catheterization	
  would	
  happen	
  and	
  asked	
  several	
  questions	
  about	
  the	
  

procedure,	
  type	
  of	
  catheter	
  used	
  and	
  the	
  process	
  of	
  bladder	
  irrigation.	
  The	
  resident	
  was	
  still	
  

figuring	
  out	
  P20’s	
  case	
  according	
  to	
  the	
  steps	
  followed	
  in	
  ED	
  and	
  he	
  could	
  not	
  immediately	
  

inform	
  the	
  patient	
  about	
  these	
  details.	
  	
  

In	
  the	
  above	
  case,	
  P20	
  came	
  to	
  ED	
  knowing	
  that	
  he	
  needed	
  ED	
  providers	
  to	
  perform	
  the	
  

catheterization	
  procedure	
  because	
  he	
  had	
  recently	
  undergone	
  catheterization	
  to	
  solve	
  

similar	
  issues.	
  The	
  patient	
  and	
  caregiver	
  did	
  not	
  associate	
  enough	
  utility	
  with	
  the	
  clinical	
  

assessment	
  and	
  expected	
  to	
  know	
  more	
  than	
  what	
  they	
  already	
  knew.	
  Since	
  ED	
  resident	
  

was	
  not	
  at	
  par	
  with	
  the	
  information	
  possessed	
  by	
  the	
  patient	
  and	
  caregiver,	
  he	
  could	
  not	
  

immediately	
  inform	
  them	
  of	
  the	
  procedural	
  details	
  of	
  catheterization.	
  	
  

	
  

The	
  above	
  cases	
  highlight	
  how	
  patient’s	
  knowledge	
  leads	
  to	
  expectations	
  around	
  ED	
  care,	
  

in	
  turn	
  affecting	
  the	
  type	
  of	
  care	
  they	
  require	
  and	
  the	
  information	
  they	
  want	
  to	
  know	
  

during	
  their	
  ED	
  visit.	
  If	
  they	
  do	
  not	
  receive	
  information	
  appropriately	
  to	
  satisfy	
  their	
  

expectation,	
  they	
  frame	
  negative	
  perception	
  of	
  ED	
  care.	
  

	
  

4.3.3.2	
  Patient’s	
  Health	
  Literacy	
  

Patients	
  and	
  their	
  caregivers	
  coming	
  to	
  ED	
  have	
  varying	
  levels	
  of	
  health	
  literacy.	
  This	
  

affects	
  the	
  way	
  they	
  seek	
  and	
  receive	
  information	
  from	
  providers	
  and	
  their	
  understanding	
  

of	
  the	
  information	
  given	
  to	
  them.	
  The	
  following	
  case	
  reflects	
  how	
  patients	
  or	
  their	
  

caregivers	
  influence	
  information	
  delivery	
  by	
  virtue	
  of	
  their	
  health	
  literacy:	
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P34’s	
  caregiver	
  (CG)	
  was	
  a	
  medical	
  safety	
  officer	
  and	
  possessed	
  exceptionally	
  higher	
  health	
  

literacy	
  than	
  the	
  usual	
  ED	
  patients.	
  During	
  the	
  first	
  clinical	
  assessment	
  with	
  the	
  resident,	
  he	
  

discussed	
  the	
  details	
  of	
  the	
  care	
  plan,	
  requirement	
  for	
  hospital	
  admission	
  and	
  alternative	
  to	
  

an	
  admission.	
  Later,	
  CG	
  asked	
  more	
  detailed	
  questions	
  on	
  the	
  names	
  of	
  each	
  and	
  every	
  

medicine	
  that	
  the	
  resident	
  was	
  going	
  to	
  order.	
  

The	
  above	
  case	
  shows	
  that	
  the	
  caregiver	
  is	
  comfortable	
  understanding	
  clinician’s	
  plan	
  for	
  

the	
  patient	
  and	
  can	
  bring	
  up	
  concerns	
  ahead	
  of	
  time	
  such	
  as	
  the	
  question	
  around	
  hospital	
  

admission.	
  Additionally,	
  because	
  of	
  higher	
  health	
  literacy,	
  he	
  is	
  able	
  to	
  ask	
  detail-­‐oriented	
  

questions	
  about	
  complex	
  information	
  on	
  medication,	
  as	
  he	
  is	
  familiar	
  with	
  the	
  technical	
  

terms.	
  On	
  the	
  other	
  hand,	
  patient’s	
  incomplete	
  of	
  knowledge	
  of	
  the	
  technical	
  terms	
  that	
  

providers	
  may	
  use	
  during	
  communication	
  can	
  induce	
  fear	
  and	
  anxiousness	
  amongst	
  them.	
  

The	
  following	
  is	
  a	
  contrasting	
  case	
  where	
  the	
  patient	
  had	
  limited	
  understanding	
  of	
  terms	
  

used	
  by	
  providers:	
  

	
  

P11	
  came	
  to	
  ED	
  with	
  an	
  eye	
  infection.	
  The	
  ophthalmologist	
  performed	
  a	
  detailed	
  assessment	
  

of	
  P11’s	
  eyes.	
  While	
  trying	
  to	
  diagnose	
  the	
  issue,	
  the	
  ophthalmologist	
  shared	
  some	
  potential	
  

prognosis	
  with	
  P11.	
  Since	
  P11	
  was	
  not	
  familiar	
  with	
  the	
  terms,	
  she	
  felt	
  scared.	
  	
  

She	
  confirmed	
  her	
  fear	
  during	
  the	
  interview:	
  	
  

“I	
  didn’t	
  understand	
  everything	
  they	
  said	
  coz	
  I	
  guess	
  they	
  were	
  talking	
  about	
  actual	
  codes.	
  I	
  

didn’t	
  know	
  the	
  vocabulary.	
  But	
  when	
  they	
  made	
  guesses	
  at	
  what	
  I	
  could	
  have	
  and	
  I	
  kind	
  of	
  

knew	
  what	
  it	
  was	
  that	
  scared	
  me…	
  I	
  really	
  didn’t	
  quite	
  understand	
  everything	
  they	
  talked	
  

about.”	
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In	
  the	
  above	
  case,	
  the	
  patient	
  did	
  not	
  have	
  enough	
  understanding	
  of	
  the	
  technical	
  terms	
  

used	
  by	
  the	
  ophthalmologist.	
  But	
  when	
  she	
  even	
  had	
  a	
  little	
  knowledge	
  of	
  what	
  she	
  was	
  

told,	
  she	
  felt	
  afraid	
  about	
  suffering	
  from	
  some	
  serious	
  condition.	
  However,	
  she	
  hardly	
  

asked	
  follow	
  up	
  questions	
  to	
  confirm	
  what	
  those	
  terms	
  mean.	
  The	
  ophthalmologist	
  

remained	
  unaware	
  of	
  patient’s	
  state	
  of	
  fear.	
  

The	
  above	
  cases	
  highlight	
  how	
  patient’s	
  health	
  literacy	
  affects	
  the	
  way	
  they	
  seek	
  and	
  

perceive	
  information	
  given	
  by	
  providers.	
  Patients	
  having	
  more	
  health	
  literacy	
  are	
  

comfortable	
  with	
  a	
  technical	
  format	
  of	
  information	
  delivery	
  but	
  the	
  same	
  does	
  not	
  apply	
  

for	
  patients	
  with	
  little	
  health	
  literacy.	
  Additionally,	
  use	
  of	
  technical	
  terms	
  with	
  the	
  latter	
  

type	
  of	
  patients	
  may	
  increase	
  their	
  anxiety	
  and	
  presumed	
  disease	
  burden.	
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CHAPTER	
  5	
  –	
  DISCUSSION	
  

	
  

In	
  my	
  findings	
  I	
  have	
  shown	
  how	
  whiteboard	
  as	
  a	
  medium	
  does	
  not	
  support	
  information	
  

delivery	
  to	
  patients	
  because	
  of	
  the	
  manual	
  effort	
  involved.	
  I	
  have	
  also	
  described	
  the	
  factors	
  

that	
  affect	
  patient’s	
  perception	
  of	
  information	
  delivery	
  and	
  the	
  consequent	
  breakdowns	
  

such	
  as	
  delayed	
  information	
  delivery	
  and	
  patient’s	
  lack	
  of	
  contextual	
  awareness	
  of	
  the	
  care	
  

process.	
  As	
  a	
  result	
  of	
  patient’s	
  unawareness	
  about	
  what	
  affects	
  information	
  delivery,	
  a	
  

patient	
  may	
  frame	
  negative	
  perception	
  of	
  the	
  information	
  she	
  received	
  and	
  the	
  providers	
  

who	
  interact	
  with	
  her.	
  Hence,	
  there	
  is	
  a	
  critical	
  need	
  to	
  facilitate	
  patient	
  awareness	
  with	
  

regards	
  to	
  information	
  delivery	
  events	
  in	
  the	
  context	
  of	
  ED	
  work.	
  	
  I	
  now	
  discuss	
  insights	
  

into	
  making	
  information	
  delivery	
  effective	
  based	
  on	
  the	
  factors	
  identified	
  in	
  the	
  findings.	
  

	
  

5.1	
  Awareness	
  of	
  Temporalities	
  	
  

I	
  have	
  shown	
  that	
  lack	
  of	
  temporal	
  coordination	
  for	
  execution	
  of	
  care	
  activities	
  at	
  various	
  

milestones	
  compromises	
  timely	
  information	
  delivery	
  to	
  patients.	
  My	
  findings	
  are	
  

supported	
  by	
  prior	
  studies	
  that	
  have	
  shown	
  how	
  different	
  temporal	
  work	
  structures	
  

among	
  team	
  members	
  (i.e.	
  physicians,	
  nurses,	
  pharmacists)	
  can	
  create	
  problems	
  in	
  

coordinating	
  care-­‐related	
  activities	
  [33][32],	
  since	
  knowledge	
  of	
  temporal	
  work	
  patterns	
  is	
  

needed	
  to	
  aid	
  awareness	
  in	
  social	
  collaboration	
  [16].	
  In	
  ED,	
  coordination	
  of	
  order	
  

execution,	
  order	
  completion,	
  result	
  assessment	
  and	
  clinical	
  updates	
  are	
  necessary	
  for	
  

timely	
  information	
  delivery.	
  This	
  coordination	
  requires	
  a-­‐priori	
  knowledge	
  of	
  

temporalities	
  in	
  a	
  patient’s	
  care	
  process.	
  However,	
  the	
  ad-­‐hoc	
  nature	
  of	
  ED	
  work	
  restricts	
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pre-­‐defined	
  coordination	
  of	
  these	
  temporally	
  aligned	
  tasks,	
  and	
  requires	
  ad-­‐hoc	
  

coordination	
  situated	
  in	
  the	
  care	
  process.	
  

	
  

Many	
  studies	
  have	
  investigated	
  temporalities	
  in	
  relation	
  with	
  information	
  work	
  of	
  

providers	
  and	
  the	
  coordination	
  challenges	
  that	
  these	
  temporalities	
  engender	
  [42][32].	
  

Nevertheless,	
  these	
  studies	
  focus	
  on	
  the	
  temporal	
  issues	
  related	
  with	
  providers	
  without	
  

taking	
  into	
  account	
  how	
  patients	
  receive	
  the	
  impact	
  of	
  these	
  coordination	
  challenges.	
  

Patients,	
  though	
  unaware	
  of	
  these	
  coordination	
  challenges,	
  receive	
  the	
  actual	
  impact	
  in	
  the	
  

form	
  of	
  long	
  wait	
  time	
  and	
  delayed	
  delivery	
  of	
  information	
  as	
  shown	
  previously.	
  Waiting	
  to	
  

receive	
  information	
  makes	
  them	
  impatient,	
  increases	
  their	
  frustration	
  and	
  may	
  also	
  affect	
  

their	
  decision-­‐making.	
  The	
  coordination	
  challenges	
  are	
  not	
  easily	
  addressable	
  due	
  to	
  ad-­‐

hoc	
  ED	
  work	
  and	
  will	
  remain	
  an	
  inevitable	
  part	
  of	
  operational	
  characteristics	
  of	
  ED,	
  

compromising	
  timeliness	
  of	
  information	
  delivery	
  to	
  patients.	
  	
  

	
  

Additionally,	
  apart	
  from	
  these	
  coordination	
  issues,	
  information	
  delivery	
  time	
  also	
  depends	
  

on	
  whether	
  information	
  to	
  be	
  given	
  is	
  general	
  status	
  information	
  or	
  clinical	
  information	
  

because	
  dispatch	
  of	
  clinical	
  updates	
  may	
  depend	
  on	
  physician’s	
  availability.	
  Information	
  on	
  

general	
  status	
  does	
  not	
  require	
  physician’s	
  intervention	
  and	
  can	
  be	
  delivered	
  to	
  patients	
  in	
  

real	
  time.	
  The	
  whiteboard	
  contains	
  information	
  on	
  the	
  standard	
  turnaround	
  time	
  for	
  few	
  

tests	
  such	
  as	
  blood	
  tests,	
  urine	
  tests,	
  X-­‐Ray,	
  Ultrasound	
  and	
  CT-­‐Scan	
  however;	
  these	
  

components	
  of	
  the	
  whiteboard	
  are	
  not	
  actively	
  used	
  and	
  the	
  standard	
  times	
  may	
  not	
  hold	
  

because	
  of	
  uncertainty	
  of	
  task	
  execution.	
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Thus,	
  the	
  real	
  problem	
  is	
  patient’s	
  unawareness	
  of	
  the	
  temporal	
  structure	
  of	
  the	
  milestones	
  

and	
  the	
  effect	
  of	
  inherent	
  uncertainties	
  of	
  task	
  execution	
  on	
  when	
  information	
  delivery	
  can	
  

happen.	
  When	
  we	
  speak	
  of	
  information	
  delivery	
  issues	
  between	
  providers,	
  by	
  virtue	
  of	
  

being	
  professionals	
  in	
  the	
  same	
  domain	
  they	
  have	
  similar	
  awareness	
  about	
  the	
  general	
  care	
  

process	
  and	
  the	
  operational	
  challenges	
  that	
  exist.	
  They	
  may	
  adopt	
  practices	
  to	
  overcome	
  

these	
  issues	
  [23].	
  However,	
  information	
  delivery	
  between	
  patients	
  and	
  providers	
  is	
  

characterized	
  by	
  a	
  difference	
  in	
  a-­‐priori	
  awareness	
  of	
  the	
  milestones	
  and	
  challenges	
  

between	
  the	
  two	
  sides.	
  Not	
  knowing	
  the	
  care	
  process	
  in	
  advance	
  and	
  the	
  delay	
  induced	
  by	
  

the	
  uncertainties	
  associated	
  with	
  the	
  execution	
  of	
  these	
  milestones	
  causes	
  anxiety	
  and	
  

frustration	
  amongst	
  patients.	
  This	
  awareness	
  gap	
  is	
  a	
  barrier	
  for	
  changing	
  perceptions	
  of	
  

delayed	
  information	
  delivery.	
  Thus,	
  patients	
  need	
  to	
  be	
  given	
  a	
  better	
  knowledge	
  of	
  these	
  

coordination	
  challenges	
  and	
  the	
  consequent	
  effect	
  on	
  their	
  care	
  process.	
  They	
  need	
  to	
  be	
  

made	
  aware	
  that	
  information	
  delivery	
  depends	
  on	
  the	
  occurrence	
  of	
  few	
  milestones	
  that	
  

have	
  to	
  be	
  successfully	
  completed.	
  This	
  can	
  induce	
  a	
  sense	
  of	
  temporal	
  awareness	
  that	
  will	
  

avoid	
  the	
  frustration	
  that	
  indefinite	
  wait	
  time	
  can	
  cause.	
  	
  

	
  

Additionally,	
  they	
  should	
  be	
  made	
  aware	
  that	
  clinical	
  information	
  requires	
  interpretation	
  

and	
  hence	
  it	
  is	
  more	
  appropriate	
  to	
  be	
  delivered	
  by	
  physicians	
  so	
  that	
  their	
  follow	
  up	
  

questions	
  can	
  be	
  answered.	
  This	
  would	
  justify	
  patient’s	
  wait	
  for	
  physicians.	
  They	
  should	
  be	
  

given	
  explicit	
  information	
  about	
  physician’s	
  unavailability	
  to	
  make	
  waiting	
  appropriate	
  and	
  

reduce	
  the	
  anxiousness	
  associated	
  with	
  not	
  knowing	
  what	
  is	
  going	
  on.	
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Hence,	
  the	
  knowledge	
  of	
  uncertainties	
  in	
  the	
  temporal	
  layout	
  of	
  milestones	
  in	
  a	
  patient’s	
  

care	
  process	
  can	
  afford	
  temporal	
  appropriateness	
  of	
  information	
  delivery	
  as	
  to	
  when	
  can	
  

patient	
  expect	
  to	
  receive	
  information.	
  It	
  may	
  positively	
  influence	
  patients’	
  perception	
  of	
  

wait	
  time	
  around	
  information	
  delivery	
  events	
  by	
  exposing	
  them	
  to	
  the	
  uncertainty	
  of	
  ED	
  

work.	
  	
  

	
  

5.2	
  Operational	
  Transparency	
  

Medical	
  teamwork	
  consists	
  of	
  multiple	
  roles	
  including	
  clinicians	
  such	
  as	
  doctors,	
  nurses,	
  

and	
  specialists,	
  to	
  non-­‐clinical	
  members,	
  e.g.	
  technicians,	
  secretaries	
  and	
  social	
  workers	
  

[23][29].	
  I	
  found	
  similar	
  distribution	
  of	
  clinical	
  and	
  non-­‐clinical	
  roles	
  in	
  a	
  patient’s	
  ED	
  care	
  

team.	
  While	
  these	
  studies	
  have	
  explored	
  the	
  nature	
  of	
  these	
  roles	
  with	
  regards	
  to	
  provider	
  

specific	
  tasks,	
  I	
  have	
  highlighted	
  the	
  relevance	
  of	
  these	
  roles	
  with	
  respect	
  to	
  patient-­‐

provider	
  communication	
  for	
  information	
  delivery	
  to	
  patients.	
  

	
  

I	
  have	
  shown	
  that	
  a	
  patient’s	
  lack	
  of	
  knowledge	
  about	
  the	
  invisible	
  milestones	
  of	
  the	
  care	
  

process	
  related	
  to	
  clinical	
  tasks	
  affects	
  information	
  delivery.	
  In	
  the	
  absence	
  of	
  transparency	
  

into	
  clinical	
  work,	
  patients	
  generate	
  more	
  information	
  requests	
  such	
  as	
  “what’s	
  happening”	
  

and	
  “what’s	
  going	
  on".	
  Providers	
  as	
  professionals	
  possess	
  the	
  knowledge	
  of	
  usual	
  clinical	
  

tasks	
  and	
  their	
  status	
  through	
  platforms	
  such	
  as	
  the	
  EMR	
  but	
  patients	
  as	
  consumers	
  

receive	
  information	
  at	
  the	
  end	
  when	
  all	
  the	
  clinical	
  tasks	
  have	
  completed.	
  In	
  my	
  findings,	
  I	
  

described	
  this	
  as	
  a	
  contextual	
  gap	
  that	
  exists	
  between	
  patient	
  and	
  clinicians	
  by	
  virtue	
  of	
  

patients’	
  invisibility	
  into	
  clinician-­‐specific	
  milestones,	
  clinicians’	
  knowledge	
  of	
  these	
  tasks	
  

and	
  lack	
  of	
  information	
  delivery	
  at	
  these	
  milestones.	
  Patient’s	
  invisibility	
  and	
  the	
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consequent	
  contextual	
  gap	
  results	
  into	
  unaccounted	
  confusion	
  for	
  patients,	
  information	
  

overload,	
  unexplained	
  wait	
  time	
  between	
  milestones	
  and	
  multiple	
  patient	
  requests	
  for	
  

information.	
  	
  

	
  

I	
  have	
  also	
  shown	
  that	
  the	
  existence	
  of	
  non-­‐clinical	
  staff,	
  e.g.	
  registration	
  officers	
  and	
  case	
  

managers,	
  is	
  not	
  apparent	
  for	
  patients	
  and	
  caregivers	
  during	
  the	
  care	
  process.	
  Additionally,	
  

the	
  patient	
  room	
  whiteboard	
  has	
  placeholders	
  for	
  the	
  names	
  of	
  limited	
  care	
  team	
  members	
  

such	
  as	
  the	
  nurse	
  and	
  physician.	
  Patient’s	
  unawareness	
  of	
  non-­‐clinical	
  team	
  members	
  leads	
  

to	
  misdirected	
  questions	
  about	
  obtaining	
  few	
  types	
  of	
  information,	
  which	
  would	
  not	
  have	
  

been	
  the	
  case	
  if	
  patients	
  were	
  aware	
  of	
  these	
  team	
  members	
  and	
  could	
  in	
  some	
  way	
  access	
  

them.	
  The	
  issues	
  engendered	
  by	
  invisibility	
  of	
  clinical	
  milestones	
  and	
  administrative	
  care	
  

team	
  members	
  are	
  suggestive	
  of	
  providing	
  patients	
  a	
  greater	
  transparency	
  into	
  the	
  

operational	
  dynamics	
  of	
  their	
  care	
  process	
  and	
  the	
  organization	
  of	
  complete	
  care	
  team	
  

including	
  the	
  informational	
  roles	
  of	
  clinical	
  as	
  well	
  as	
  non-­‐clinical	
  staff.	
  	
  

	
  

Providing	
  patients	
  information	
  transparency	
  into	
  how	
  ED	
  works	
  has	
  shown	
  to	
  improve	
  

patient	
  satisfaction	
  [21].	
  However,	
  just	
  explaining	
  basic	
  ED	
  workflow	
  is	
  not	
  enough	
  for	
  

patients	
  to	
  understand	
  their	
  ED	
  care	
  because	
  every	
  patient’s	
  care	
  process	
  is	
  different.	
  

There	
  are	
  many	
  nuances	
  in	
  the	
  care	
  process	
  that	
  cannot	
  be	
  explained	
  by	
  general	
  ED	
  

information.	
  It	
  is	
  also	
  an	
  established	
  concern	
  that	
  giving	
  extra	
  information	
  to	
  patients	
  may	
  

result	
  into	
  more	
  questions	
  for	
  providers	
  and	
  an	
  increased	
  information	
  burden	
  for	
  patients	
  

[47].	
  On	
  this	
  account,	
  an	
  important	
  question	
  to	
  answer	
  is	
  that	
  what	
  extent	
  of	
  operational	
  

transparency	
  should	
  be	
  given	
  to	
  patients?	
  Deciding	
  the	
  appropriate	
  level	
  of	
  transparency	
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as	
  to	
  how	
  general	
  or	
  how	
  specific	
  information	
  should	
  be	
  given	
  requires	
  consideration	
  of	
  

the	
  above-­‐mentioned	
  issues.	
  

	
  

Additionally,	
  as	
  shown	
  in	
  my	
  findings,	
  most	
  of	
  the	
  patient	
  requests	
  for	
  information	
  are	
  

aimed	
  at	
  uncovering	
  the	
  opaque	
  components	
  of	
  their	
  care	
  process.	
  From	
  a	
  provider-­‐

friendly	
  perspective,	
  giving	
  increased	
  transparency	
  into	
  hidden	
  milestones	
  could	
  reduce	
  

the	
  number	
  of	
  patient	
  requests	
  for	
  information,	
  hence	
  reducing	
  the	
  time	
  providers	
  spend	
  in	
  

mediating	
  between	
  the	
  visible	
  and	
  invisible	
  contexts	
  of	
  a	
  patient’s	
  care	
  process.	
  

	
  

5.3	
  Patient-­‐Centric	
  Information	
  Delivery	
  	
  

Prior	
  studies	
  have	
  reported	
  patient	
  related	
  factors	
  affecting	
  information	
  giving	
  in	
  patient-­‐

physician	
  encounter.	
  These	
  include	
  patient’s	
  expressiveness,	
  question-­‐asking	
  attitude	
  and	
  

social	
  background	
  [38][48][49].	
  My	
  findings	
  contribute	
  to	
  this	
  knowledge	
  by	
  showing	
  the	
  

influence	
  of	
  patient’s	
  expectation	
  and	
  health	
  literacy	
  on	
  patient-­‐provider	
  communication	
  

within	
  ED.	
  

	
  

I	
  have	
  shown	
  that	
  different	
  types	
  of	
  patients	
  expect	
  different	
  information	
  based	
  on	
  the	
  

treatment	
  needs	
  associated	
  with	
  their	
  knowledge	
  of	
  their	
  own	
  health.	
  Their	
  expectations	
  

may	
  conflict	
  with	
  the	
  way	
  ED	
  providers	
  approach	
  their	
  care.	
  Hence,	
  even	
  though	
  they	
  want	
  

a	
  specific	
  treatment	
  or	
  information,	
  they	
  may	
  not	
  receive	
  it	
  immediately	
  because	
  of	
  reasons	
  

such	
  as	
  complexity	
  of	
  a	
  patient’s	
  medical	
  case	
  and	
  provider’s	
  lack	
  of	
  extra	
  information	
  that	
  

patients	
  possess.	
  Consequently,	
  patients	
  may	
  get	
  frustrated	
  because	
  they	
  feel	
  that	
  

providers	
  are	
  not	
  able	
  to	
  understand	
  their	
  expectations	
  or	
  they	
  do	
  not	
  trust	
  them.	
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Additionally,	
  they	
  may	
  associate	
  less	
  value	
  to	
  the	
  stepwise	
  care	
  process	
  followed	
  in	
  ED	
  to	
  

first	
  assess	
  patients,	
  gather	
  information	
  and	
  then	
  make	
  clinical	
  decisions.	
  This	
  makes	
  

patient	
  expectation	
  an	
  important	
  determinant	
  of	
  the	
  type	
  of	
  information	
  that	
  is	
  appropriate	
  

for	
  a	
  given	
  patient.	
  Information	
  given	
  to	
  patients	
  should	
  account	
  for	
  what	
  they	
  already	
  

know	
  and	
  what	
  they	
  additionally	
  need	
  to	
  know	
  to	
  satisfy	
  their	
  expectation	
  of	
  ED	
  care.	
  

	
  

Health	
  literacy	
  is	
  another	
  determinant	
  in	
  deciding	
  the	
  content	
  and	
  format	
  of	
  information	
  

appropriate	
  for	
  a	
  patient.	
  I	
  have	
  shown	
  that	
  patients	
  with	
  higher	
  health	
  literacy	
  are	
  likely	
  

to	
  be	
  more	
  comfortable	
  asking	
  and	
  receiving	
  formal	
  and	
  technical	
  information	
  about	
  their	
  

care.	
  While	
  patients	
  with	
  little	
  health	
  literacy	
  may	
  become	
  anxious	
  when	
  introduce	
  to	
  

complex	
  medical	
  terminology.	
  Prior	
  research	
  has	
  shown	
  the	
  effect	
  of	
  patient’s	
  health	
  

literacy	
  on	
  patient-­‐provider	
  communication,	
  reporting	
  that	
  patients	
  with	
  poor	
  health	
  

literacy	
  have	
  communication	
  issues	
  and	
  there	
  is	
  a	
  need	
  to	
  come	
  up	
  with	
  optimal	
  

communication	
  strategies	
  to	
  solicit	
  information	
  from	
  patients	
  [53].	
  My	
  findings	
  on	
  patient’s	
  

health	
  literacy	
  contribute	
  in	
  the	
  context	
  of	
  patient-­‐provider	
  communication	
  for	
  information	
  

delivery	
  to	
  patients	
  as	
  opposed	
  to	
  providers’	
  information	
  seeking	
  from	
  patients.	
  

	
  

Following	
  the	
  influence	
  of	
  patients	
  on	
  information	
  delivery,	
  the	
  challenging	
  aspect	
  about	
  

patient-­‐provider	
  communication	
  is	
  the	
  variance	
  in	
  patient	
  and	
  provider	
  backgrounds.	
  

Patients	
  come	
  with	
  varied	
  educational	
  and	
  social	
  backgrounds	
  having	
  different	
  

expectations	
  as	
  consumers	
  of	
  medical	
  services	
  whereas	
  providers	
  undergo	
  a	
  standard	
  

training	
  to	
  work	
  in	
  medical	
  institutions.	
  Thus,	
  the	
  gap	
  between	
  professionals	
  and	
  

consumers	
  arises	
  to	
  be	
  a	
  barrier	
  towards	
  understanding	
  what	
  consumer	
  wants	
  and	
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consumer’s	
  comprehension	
  of	
  information.	
  Information	
  given	
  through	
  standard	
  

information	
  delivery	
  strategies	
  may	
  not	
  satisfy	
  every	
  patient.	
  The	
  effectiveness	
  of	
  

information	
  delivery	
  thus,	
  depends	
  on	
  addressing	
  this	
  barrier.	
  	
  

	
  

A	
  study	
  reported	
  that	
  providing	
  patients	
  transparency	
  into	
  their	
  personal	
  health	
  related	
  

information	
  helps	
  them	
  better	
  understand	
  the	
  bigger	
  picture	
  of	
  their	
  health	
  [44].	
  Following	
  

the	
  variations	
  in	
  patient	
  backgrounds	
  and	
  expectations,	
  patient-­‐centric	
  information	
  

delivery	
  is	
  required	
  to	
  cater	
  to	
  varying	
  informational	
  needs	
  of	
  patients.	
  Whiteboards	
  in	
  the	
  

patient	
  rooms	
  cannot	
  be	
  used	
  to	
  accomplish	
  this	
  because	
  of	
  their	
  generic	
  design	
  and	
  their	
  

static	
  nature.	
  In	
  order	
  to	
  provide	
  patient-­‐centric	
  information,	
  providers	
  will	
  need	
  to	
  play	
  an	
  

important	
  role	
  in	
  judging	
  patient’s	
  expectation	
  and	
  the	
  level	
  of	
  health	
  literacy	
  to	
  decide	
  the	
  

information	
  that	
  is	
  appropriate	
  for	
  a	
  patient.	
  Accordingly,	
  they	
  would	
  have	
  to	
  tailor	
  the	
  

content,	
  amount	
  and	
  formal	
  language	
  of	
  information	
  to	
  fit	
  the	
  informational	
  requirements	
  

of	
  different	
  patients.	
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CHAPTER	
  6	
  –	
  DESIGN	
  IMPLICATIONS	
  

	
  

I	
  have	
  shown	
  the	
  contextualized	
  nature	
  of	
  information	
  delivery	
  characterized	
  by	
  distinct	
  

milestones	
  and	
  the	
  factors	
  that	
  affect	
  appropriate	
  information	
  delivery.	
  I	
  have	
  discussed	
  

that	
  the	
  challenge	
  lies	
  in	
  communication	
  between	
  medical	
  professionals	
  and	
  patients	
  as	
  

consumers	
  of	
  information,	
  who	
  have	
  contextual	
  gaps	
  and	
  considerable	
  knowledge	
  barriers.	
  

Additionally,	
  the	
  inappropriateness	
  of	
  in-­‐room	
  whiteboards	
  points	
  to	
  the	
  need	
  of	
  better	
  

media	
  to	
  support	
  information	
  delivery	
  to	
  patients.	
  Involving	
  patients	
  as	
  consumers	
  in	
  the	
  

technology	
  ecosystem	
  of	
  hospitals	
  is	
  gaining	
  importance	
  and	
  patient-­‐centric	
  information	
  

delivery	
  tools	
  have	
  been	
  deployed	
  in	
  conjunction	
  with	
  existing	
  HIT	
  such	
  as	
  the	
  EMR	
  for	
  

improving	
  inpatient	
  experience	
  [31].	
  These	
  studies,	
  however,	
  are	
  framed	
  around	
  design	
  

insights	
  from	
  providers	
  and	
  lack	
  patient’s	
  perspective.	
  Based	
  on	
  my	
  insights	
  into	
  how	
  

information	
  delivery	
  varies	
  in	
  different	
  situations	
  of	
  a	
  patient’s	
  care	
  process,	
  I	
  propose	
  that	
  

the	
  design	
  of	
  such	
  tools	
  should	
  support	
  the	
  notion	
  of	
  context	
  appropriateness.	
  Such	
  

technologies	
  should	
  facilitate	
  the	
  delivery	
  of	
  appropriate	
  information	
  at	
  the	
  most	
  

opportune	
  moment	
  and	
  in	
  the	
  right	
  format.	
  I	
  present	
  three	
  design	
  guidelines	
  for	
  designing	
  

patient-­‐facing	
  information	
  delivery	
  platforms	
  linked	
  to	
  EMRs	
  with	
  the	
  aim	
  of	
  improving	
  

patient	
  experience.	
  

	
  

6.1	
  Context	
  Appropriate	
  Information	
  Delivery	
  

Prior	
  interventions	
  on	
  inpatient	
  information	
  display	
  in	
  ED	
  source	
  information	
  from	
  EMRs	
  

and	
  deliver	
  information	
  in	
  real	
  time	
  in	
  accordance	
  with	
  the	
  EMR	
  updates	
  [51][30].	
  While	
  

EMR	
  is	
  a	
  useful	
  information	
  source,	
  these	
  studies	
  are	
  yet	
  to	
  achieve	
  complete	
  automation	
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that	
  would	
  need	
  investigation	
  of	
  temporal	
  issues	
  that	
  I	
  discussed	
  and	
  their	
  implications	
  for	
  

an	
  information	
  delivery	
  system.	
  Furthermore,	
  their	
  design	
  lacks	
  the	
  interplay	
  of	
  

information	
  delivery	
  and	
  face-­‐to-­‐face	
  patient-­‐provider	
  communication.	
  I	
  have	
  discussed	
  

how	
  one	
  type	
  of	
  information	
  comprising	
  of	
  content	
  requiring	
  clinical	
  judgment	
  is	
  more	
  

appropriate	
  to	
  be	
  given	
  by	
  a	
  clinician	
  and	
  another	
  type	
  of	
  information	
  related	
  to	
  general	
  

status	
  has	
  no	
  constraints	
  on	
  its	
  delivery.	
  Studies	
  have	
  also	
  found	
  providers’	
  dislike	
  of	
  

making	
  the	
  former	
  type	
  of	
  information	
  directly	
  available	
  to	
  patients	
  at	
  the	
  time	
  when	
  they	
  

become	
  available	
  [30].	
  Hence,	
  information	
  delivery	
  to	
  patients	
  need	
  not	
  coincide	
  with	
  the	
  

moment	
  information	
  becomes	
  available.	
  

	
  

Considering	
  the	
  above-­‐mentioned	
  insights,	
  a	
  patient-­‐facing	
  information	
  delivery	
  platform	
  

should	
  be	
  designed	
  to	
  recognize	
  the	
  context	
  in	
  which	
  information	
  is	
  to	
  be	
  given	
  to	
  patients	
  

and	
  display	
  information	
  relevant	
  to	
  a	
  patient’s	
  situation.	
  Prior	
  studies	
  have	
  used	
  the	
  notion	
  

of	
  context-­‐awareness	
  to	
  aid	
  collaboration	
  amongst	
  providers	
  through	
  large	
  displays	
  that	
  

are	
  aware	
  of	
  providers’	
  presence	
  and	
  adapt	
  to	
  publish	
  useful	
  information	
  for	
  the	
  provider	
  

in	
  the	
  vicinity	
  of	
  the	
  display	
  [15].	
  I	
  propose	
  the	
  use	
  of	
  such	
  context-­‐aware	
  in-­‐room	
  digital	
  

displays	
  linked	
  to	
  EMRs	
  to	
  display	
  context-­‐appropriate	
  information	
  to	
  patients.	
  This	
  

context	
  would	
  mainly	
  be	
  the	
  status	
  of	
  a	
  patient’s	
  care	
  process	
  sourced	
  from	
  the	
  EMR	
  in	
  

terms	
  of	
  the	
  orders	
  that	
  exist	
  in	
  the	
  system	
  and	
  the	
  presence	
  of	
  providers	
  in	
  patient	
  room.	
  

While	
  the	
  order	
  status	
  can	
  be	
  easily	
  sourced	
  from	
  EMR,	
  detecting	
  provider	
  presence	
  in	
  the	
  

patient	
  room	
  would	
  be	
  a	
  challenging	
  feature	
  of	
  the	
  information	
  delivery	
  platform	
  in	
  terms	
  

of	
  implementation.	
  It	
  can	
  be	
  achieved	
  via	
  facial	
  recognition	
  built	
  into	
  the	
  system	
  or	
  by	
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having	
  a	
  location	
  tracking	
  system	
  for	
  providers.	
  However,	
  it	
  may	
  pose	
  issues	
  related	
  to	
  

accuracy	
  of	
  recognition.	
  

	
  

I	
  have	
  shown	
  two	
  types	
  of	
  updates	
  that	
  patients	
  need,	
  general	
  status	
  and	
  clinical	
  updates.	
  

Specifically,	
  the	
  information	
  for	
  general	
  status	
  updates	
  can	
  be	
  provided	
  in	
  terms	
  of	
  status	
  

of	
  different	
  orders	
  sourced	
  from	
  EMR.	
  The	
  EMR	
  contains	
  status	
  information	
  such	
  as	
  if	
  there	
  

is	
  an	
  order	
  in	
  the	
  system,	
  if	
  the	
  order	
  is	
  pending	
  or	
  complete	
  and	
  if	
  the	
  clinician	
  has	
  

annotated	
  the	
  results	
  of	
  the	
  order.	
  This	
  status	
  information	
  can	
  be	
  directly	
  fed	
  to	
  the	
  display	
  

as	
  auto	
  generated	
  message	
  templates	
  since	
  the	
  order	
  can	
  only	
  be	
  in	
  few	
  predefined	
  states	
  

such	
  as	
  pending	
  or	
  complete,	
  which	
  can	
  be	
  displayed	
  when	
  order	
  information	
  changes	
  in	
  

the	
  EMR.	
  This	
  will	
  provide	
  patients	
  visibility	
  into	
  the	
  provider	
  related	
  tasks,	
  which	
  I	
  

described	
  as	
  invisible	
  milestones.	
  

	
  

Delivery	
  of	
  clinical	
  updates	
  can	
  be	
  timed	
  with	
  the	
  presence	
  of	
  clinician	
  in	
  the	
  patient	
  room	
  

after	
  the	
  EMR	
  reflects	
  order	
  status	
  as	
  complete.	
  Facial	
  recognition	
  or	
  location	
  can	
  be	
  used	
  

to	
  detect	
  the	
  presence	
  of	
  a	
  clinician	
  in	
  the	
  patient	
  room.	
  For	
  e.g.	
  the	
  system	
  when	
  detects	
  

completion	
  of	
  an	
  order	
  in	
  the	
  EMR	
  and	
  the	
  presence	
  of	
  clinician	
  in	
  the	
  patient	
  room,	
  it	
  can	
  

display	
  lab	
  tests	
  sourced	
  from	
  EMR	
  to	
  aid	
  patient-­‐provider	
  communication.	
  

	
  

6.2	
  Supporting	
  Operational	
  Transparency	
  

I	
  have	
  shown	
  that	
  invisibility	
  into	
  the	
  operation	
  of	
  a	
  few	
  milestones	
  and	
  few	
  care	
  team	
  

members	
  affects	
  how	
  patients	
  receive	
  information.	
  In	
  the	
  absence	
  of	
  transparency	
  patients	
  

generate	
  information	
  requests	
  and	
  it	
  is	
  confusing	
  for	
  them	
  to	
  perceive	
  the	
  actual	
  status	
  of	
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care.	
  Additionally,	
  I	
  discussed	
  considering	
  the	
  extent	
  of	
  transparency	
  patients	
  should	
  be	
  

given	
  into	
  medical	
  operations	
  considering	
  issues	
  such	
  as	
  increased	
  information	
  burden.	
  	
  

	
  

In	
  the	
  context	
  of	
  invisible	
  milestones	
  associated	
  with	
  clinical	
  tasks,	
  automated	
  delivery	
  of	
  

order	
  status	
  from	
  the	
  EMR	
  can	
  provide	
  an	
  objective	
  visibility	
  of	
  clinical	
  tasks.	
  However,	
  

making	
  patients	
  aware	
  of	
  the	
  actual	
  situation	
  and	
  information	
  such	
  as	
  the	
  reason	
  of	
  delay	
  

would	
  require	
  creation	
  of	
  custom	
  messages	
  based	
  on	
  a	
  patient’s	
  situation	
  and	
  delivery	
  of	
  

these	
  messages	
  to	
  the	
  in-­‐room	
  display.	
  While	
  the	
  delivery	
  mechanism	
  would	
  source	
  

information	
  from	
  the	
  message	
  creation	
  platform,	
  there	
  are	
  two	
  challenging	
  aspects	
  of	
  

customized	
  message	
  creation.	
  Firstly,	
  a	
  platform	
  for	
  creating	
  these	
  messages	
  is	
  needed.	
  

EMR	
  in	
  its	
  current	
  state	
  does	
  not	
  have	
  a	
  provision	
  for	
  customized	
  information	
  creation	
  

except	
  for	
  the	
  doctors’	
  notes,	
  which	
  may	
  not	
  be	
  suitable	
  for	
  display.	
  Secondly,	
  if	
  there	
  was	
  

such	
  a	
  platform	
  the	
  communication	
  responsibility	
  may	
  come	
  down	
  to	
  the	
  nurses	
  who	
  are	
  in	
  

charge	
  of	
  handling	
  patient	
  requests.	
  It	
  can	
  be	
  argued	
  that	
  this	
  would	
  require	
  their	
  time	
  but	
  

I	
  have	
  shown	
  that	
  nurses	
  already	
  spend	
  time	
  mediating	
  between	
  the	
  visible	
  and	
  invisible	
  

contexts	
  of	
  a	
  patient’s	
  care	
  process	
  to	
  satisfy	
  patient	
  requests	
  for	
  status	
  information.	
  

Typing	
  a	
  message	
  into	
  an	
  electronic	
  platform	
  will	
  help	
  inform	
  patients	
  in	
  advance	
  without	
  

physically	
  moving	
  between	
  patient	
  room	
  and	
  workstations,	
  thus	
  reducing	
  the	
  burden.	
  

	
  

Changing	
  the	
  EMR	
  to	
  include	
  a	
  message	
  creation	
  section	
  would	
  require	
  a	
  systemic	
  change	
  

that	
  could	
  have	
  an	
  organizational	
  impact.	
  Hence,	
  I	
  suggest	
  the	
  use	
  of	
  an	
  adjunct	
  web-­‐based	
  

messaging	
  platform	
  linked	
  to	
  the	
  in-­‐room	
  information	
  displays.	
  For	
  e.g.	
  the	
  messaging	
  

platform	
  could	
  have	
  room	
  numbers	
  as	
  recipients.	
  A	
  message	
  for	
  a	
  room	
  would	
  feed	
  to	
  the	
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information	
  display	
  of	
  that	
  room	
  when	
  published	
  by	
  the	
  nurse.	
  Additionally,	
  standard	
  

message	
  templates	
  could	
  be	
  created	
  over	
  time	
  that	
  would	
  only	
  require	
  the	
  nurse	
  to	
  select	
  

the	
  template	
  and	
  publish	
  it	
  to	
  the	
  information	
  display.	
  One	
  of	
  the	
  ED	
  interventions	
  

achieved	
  this	
  through	
  the	
  involvement	
  of	
  study	
  administrators	
  who	
  conducted	
  the	
  study	
  on	
  

testing	
  a	
  handheld	
  mobile	
  information	
  display	
  for	
  ED	
  patients	
  [30].	
  The	
  study	
  

administrators	
  manually	
  pushed	
  information	
  to	
  patients	
  based	
  on	
  their	
  knowledge	
  of	
  

events.	
  In	
  reality,	
  this	
  would	
  require	
  replacing	
  these	
  administrators	
  with	
  the	
  patient	
  care	
  

team	
  members.	
  

	
  

With	
  regards	
  to	
  patient’s	
  unawareness	
  of	
  non-­‐clinical	
  staff,	
  the	
  information	
  display	
  could	
  

show	
  a	
  listing	
  of	
  non-­‐clinical	
  roles	
  with	
  their	
  work	
  responsibilities.	
  Providing	
  this	
  

information	
  during	
  the	
  start	
  of	
  patient’s	
  care	
  process	
  is	
  important	
  as	
  patients	
  may	
  need	
  

information	
  to	
  plan	
  ahead	
  for	
  admission	
  or	
  insurance	
  related	
  tasks.	
  Prototypes	
  deployed	
  by	
  

prior	
  research	
  already	
  provide	
  information	
  about	
  the	
  clinical	
  care	
  team	
  members	
  [51].	
  

	
  

6.3	
  Patient-­‐Based	
  Content	
  Customization	
  

I	
  have	
  shown	
  that	
  patient	
  expectation	
  and	
  health	
  literacy	
  are	
  important	
  determinants	
  that	
  

influence	
  the	
  quality	
  of	
  patient-­‐provider	
  communication	
  and	
  patient’s	
  perception	
  of	
  

received	
  information.	
  Additionally,	
  I	
  have	
  discussed	
  the	
  role	
  of	
  providers	
  in	
  gauging	
  these	
  

factors	
  related	
  to	
  the	
  patient	
  to	
  make	
  a	
  judgment	
  about	
  what	
  information	
  is	
  appropriate	
  for	
  

which	
  patient.	
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The	
  patient	
  related	
  factors	
  affecting	
  information	
  delivery	
  present	
  a	
  need	
  to	
  incorporate	
  

tools	
  for	
  formal	
  assessment	
  of	
  patient’s	
  expectation	
  of	
  care	
  and	
  health	
  literacy	
  in	
  the	
  design	
  

of	
  information	
  delivery	
  platforms	
  for	
  patients.	
  For	
  e.g.	
  patients	
  could	
  be	
  given	
  a	
  

questionnaire	
  for	
  assessment	
  of	
  their	
  expectation	
  and	
  health	
  literacy	
  at	
  the	
  start	
  of	
  their	
  

care.	
  Clinicians	
  can	
  then	
  use	
  the	
  results	
  of	
  this	
  assessment	
  to	
  decide	
  what	
  information	
  

would	
  satisfy	
  patient’s	
  expectation	
  and	
  in	
  what	
  format,	
  technical	
  or	
  simplified,	
  should	
  this	
  

information	
  be	
  given	
  to	
  them.	
  Accordingly,	
  clinicians	
  can	
  tailor	
  their	
  face-­‐to-­‐face	
  

communication	
  strategy	
  based	
  on	
  this	
  information.	
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CHAPTER	
  7	
  –	
  CONCLUSION	
  

	
  

In	
  this	
  study,	
  I	
  investigated	
  the	
  phenomenon	
  of	
  in-­‐situ	
  information	
  delivery	
  within	
  the	
  

temporal	
  framework	
  of	
  a	
  patient’s	
  care	
  process	
  in	
  ED.	
  My	
  observations	
  reveal	
  different	
  

phases	
  of	
  a	
  patient’s	
  care	
  process,	
  which	
  I	
  have	
  termed	
  as	
  milestones.	
  These	
  milestones	
  are	
  

composed	
  in	
  terms	
  of	
  care	
  activities	
  and	
  patient’s	
  interaction	
  with	
  providers	
  in	
  different	
  

roles	
  who	
  deliver	
  various	
  types	
  of	
  information	
  to	
  patients	
  such	
  as	
  care	
  plan,	
  information	
  on	
  

procedure	
  and	
  medication,	
  clinical	
  updates,	
  and	
  prognosis.	
  I	
  report	
  the	
  issues	
  of	
  

information	
  delivery	
  including	
  the	
  challenges	
  that	
  providers	
  face	
  with	
  regards	
  to	
  

information	
  delivery	
  media	
  in	
  ED	
  and	
  patient’s	
  perceptions	
  of	
  the	
  way	
  information	
  delivery	
  

happens.	
  My	
  analysis	
  of	
  information	
  delivery	
  events	
  in	
  the	
  context	
  of	
  the	
  operational	
  

characteristics	
  of	
  ED	
  reveals	
  three	
  factors	
  that	
  affect	
  information	
  delivery	
  to	
  patients	
  and	
  

their	
  perceptions	
  of	
  information	
  delivery:	
  temporalities	
  at	
  work,	
  invisibility	
  of	
  ED	
  work	
  to	
  

patients,	
  and	
  patient’s	
  expectation	
  and	
  health	
  literacy.	
  I	
  further	
  discuss	
  how	
  does	
  

information	
  delivery	
  affect	
  patients	
  and	
  how	
  it	
  can	
  be	
  made	
  more	
  appropriate.	
  Based	
  on	
  

my	
  findings,	
  I	
  provide	
  three	
  guidelines	
  for	
  designing	
  patient-­‐centric	
  information	
  delivery	
  

platforms:	
  context	
  appropriate	
  information	
  delivery,	
  supporting	
  operational	
  transparency,	
  

and	
  patient-­‐based	
  content	
  customization.	
  The	
  guidelines	
  account	
  for	
  the	
  context	
  of	
  

information	
  delivery	
  and	
  point	
  to	
  a	
  few	
  challenges	
  in	
  designing	
  for	
  the	
  patient	
  given	
  the	
  

provider-­‐centric	
  nature	
  of	
  the	
  EMR.	
  	
  

	
  

This	
  study	
  reveals	
  two	
  major	
  insights.	
  Firstly,	
  it	
  points	
  to	
  issues	
  beyond	
  the	
  unsuitability	
  of	
  

media	
  within	
  the	
  ED	
  setting.	
  These	
  issues	
  are	
  related	
  to	
  patient’s	
  perceptions	
  arising	
  out	
  of	
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the	
  perceived	
  quality	
  of	
  information	
  delivery	
  from	
  providers.	
  Secondly,	
  it	
  brings	
  forth	
  the	
  

awareness,	
  knowledge	
  and	
  background	
  gaps	
  between	
  patients	
  as	
  consumers	
  of	
  medical	
  

services	
  and	
  providers	
  as	
  professionals.	
  The	
  gaps	
  between	
  these	
  two	
  distinct	
  sides	
  restrict	
  

effective	
  information	
  delivery	
  and	
  indicate	
  opportunities	
  to	
  include	
  patients	
  in	
  the	
  design	
  

of	
  HIT.	
  

	
  

Studies	
  in	
  the	
  airline	
  transportation	
  research	
  have	
  analyzed	
  the	
  operational	
  uncertainties	
  

in	
  airline	
  schedules	
  [56].	
  My	
  study	
  provides	
  insights	
  into	
  the	
  interplay	
  of	
  collaboration	
  

challenges	
  of	
  medical	
  work	
  with	
  patient-­‐provider	
  interaction	
  and	
  the	
  consequent	
  

uncertainty	
  of	
  patient	
  care	
  and	
  information	
  delivery.	
  This	
  knowledge	
  can	
  contribute	
  to	
  an	
  

understanding	
  of	
  patient-­‐provider	
  communication	
  beyond	
  ED	
  in	
  the	
  conventional	
  inpatient	
  

medical	
  settings	
  that	
  have	
  been	
  rich	
  sites	
  for	
  exploring	
  collaboration.	
  Such	
  insights	
  are	
  

difficult	
  to	
  obtain	
  using	
  surveys	
  and	
  interviews	
  as	
  research	
  methods.	
  The	
  ethnographic	
  

approach	
  to	
  explore	
  patient’s	
  experience	
  is	
  one	
  of	
  the	
  unique	
  contributions	
  of	
  this	
  study.	
  

More	
  ethnographic	
  investigation	
  is	
  required	
  to	
  further	
  understand	
  the	
  impact	
  of	
  care	
  team	
  

collaboration	
  on	
  patient-­‐provider	
  communication.	
  Additionally,	
  communication	
  between	
  

the	
  patient	
  and	
  the	
  care	
  team	
  as	
  a	
  whole	
  should	
  be	
  investigated	
  to	
  capture	
  another	
  aspect	
  

of	
  patient-­‐provider	
  communication	
  in	
  hospital	
  settings.	
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