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Mini-­‐Bio	
  
•  PhD	
  in	
  I.E.	
  from	
  Purdue	
  University	
  
•  Cer'fied	
  in	
  Lean	
  Healthcare	
  Black	
  Belt	
  
•  Speak	
  English,	
  French,	
  Arabic,	
  Spanish,	
  
and	
  learning	
  Russian	
  and	
  Mandarin	
  

•  Implementa'on	
  Scien'st	
  at	
  Center	
  for	
  
Innova'on	
  and	
  Implementa'on	
  Science	
  

•  Process	
  Analy'cs	
  Specialist	
  at	
  Marion	
  
Hospital	
  and	
  Health	
  Corpora'on	
  (IN)	
  

•  Science	
  and	
  Technology	
  Advisor	
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Introduc'on	
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Global	
  Public	
  Health	
  Issues	
  
hPp://youtu.be/NO1uXp1s6O8	
  

	
  
Local	
  Successful	
  Care	
  Models	
  
hPp://youtu.be/mYSig0UHJKk	
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Problem	
  Statement	
  
	
  

How	
  can	
  we	
  rapidly	
  scale	
  up	
  
successful	
  care	
  models	
  from	
  

to	
  larger	
  popula'ons	
  ?	
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Mission	
  and	
  Vision	
  

•  Mission:	
  
– To	
  use	
  implementa'on	
  science	
  and	
  
innova'on	
  to	
  produce	
  high-­‐quality,	
  
pa'ent-­‐centered	
  and	
  cost-­‐effec've	
  health	
  
care	
  delivery	
  solu'ons	
  for	
  the	
  world.	
  

•  Vision	
  
– To	
  assure	
  every	
  pa'ent	
  receives	
  the	
  most	
  
personalized,	
  valued,	
  safe	
  and	
  
preeminent	
  quality	
  care	
  wherever	
  and	
  
whenever.	
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The	
  Gap	
  

•  Our	
  current	
  research	
  infrastructure:	
  
– Lacks	
  organiza'onal	
  framework	
  for	
  
harves'ng	
  local	
  knowledge	
  and	
  
innova'on	
  

– Supports	
  primarily	
  inves'gator-­‐ini'ated	
  
research	
  projects	
  

–  Is	
  not	
  set	
  up	
  for	
  a	
  rapid	
  transla'on,	
  
implementa'on,	
  and	
  dissemina'on	
  of	
  
health	
  care	
  delivery	
  solu'ons	
  to	
  meet	
  the	
  
needs	
  of	
  our	
  health	
  care	
  services	
  partners	
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The	
  five	
  Phases	
  of	
  Transla'onal	
  Cycle	
  

•  T0:	
  Iden'fy	
  opportuni'es	
  and	
  approaches	
  to	
  health	
  
problems.	
  

•  T1:	
  Move	
  basic	
  discovery	
  into	
  a	
  poten'al	
  health	
  
solu'on.	
  

•  T2:	
  Assesses	
  the	
  value	
  of	
  a	
  health	
  solu'on	
  leading	
  to	
  
the	
  development	
  of	
  evidence	
  based	
  prac'ce.	
  

•  T3:	
  Diffuse,	
  disseminate,	
  or	
  implement	
  evidence	
  
based	
  prac'ce.	
  

•  T4:	
  Evaluate	
  the	
  impact	
  of	
  implemen'ng	
  evidence	
  
based	
  prac'ce	
  on	
  the	
  health	
  of	
  popula'on.	
  

Khoury MJ. Et al. Genet Med 2007 
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Current	
  Discovery	
  to	
  Delivery	
  Transla;onal	
  Cycle	
  

Time:	
  17	
  Years	
  
Success:	
  14%	
  

Generalizability:	
  1%	
  
Cost:	
  $1	
  Billion	
  

T0 

T1 

T2 
T3 

T4 

Khoury MJ et al. Genet med 2007 
Westfall et al. JAMA 2007 
Boustani et al. JCIA 2010 © 2014 Karim Boustany 
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Our	
  Dream	
  
Future	
  Discovery	
  to	
  Delivery	
  Transla;onal	
  Cycle	
  

Time:	
  5	
  Years	
  
Success:	
  25%	
  

Generalizable:	
  100%	
  
Cost:	
  $0.1	
  billion	
  

T0 

T1 

T2 
T3 

T4 

Khoury MJ et al. Genet med 2007 
Westfall et al. JAMA 2007 
Boustani et al. JCIA 2010 
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5	
  How’s	
  
1.  How	
  can	
  I	
  lead	
  a	
  dynamic	
  system?	
  

2.  How	
  can	
  I	
  manage	
  the	
  challenges	
  of	
  
uncertainty,	
  variability,	
  and	
  dynamic	
  
interdependency?	
  

3.  How	
  can	
  I	
  evaluate	
  and	
  select	
  a	
  
meaningful	
  change?	
  

4.  How	
  can	
  I	
  iden'fy	
  early	
  failures	
  and	
  
successes?	
  

5.  How	
  can	
  I	
  scale	
  up	
  success?	
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Support	
  the	
  ever-­‐changing	
  transforma'onal	
  
needs	
  of	
  our	
  local	
  health	
  care	
  systems,	
  and	
  
become	
  a	
  top-­‐ranked	
  “clinical	
  laboratory”	
  
for	
  innova;ve	
  health	
  care	
  delivery	
  solu;ons	
  
by	
  developing	
  an	
  infrastructure	
  to	
  discover	
  
and	
  implement	
  pa'ent-­‐centric,	
  value-­‐based,	
  
sustainable,	
  and	
  safe	
  models	
  of	
  care.	
  

	
  

Our	
  Goal	
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Background	
  and	
  Ra'onale	
  
•  >	
  3	
  million	
  Medicare	
  beneficiaries	
  with	
  
demen'a	
  and	
  6	
  million	
  with	
  depression	
  

•  Condi'ons	
  frequently	
  co-­‐occur	
  
•  Medicare	
  costs:	
  >30	
  billion	
  $	
  annually	
  
•  PCPs	
  report	
  inadequate	
  'me	
  resources	
  to	
  
manage	
  these	
  complex	
  pa'ents	
  

•  Pa'ents	
  with	
  demen'a	
  have	
  20%	
  higher	
  
rate	
  of	
  ED	
  use	
  than	
  older	
  adults	
  w/o	
  
demen'a	
  

•  Current	
  pa'ent	
  popula'on	
  size:	
  2,000	
  
•  Goal:	
  reduce	
  symptoms	
  and	
  u'liza'on	
  
•  Loca'on:	
  Indianapolis	
  metropolitan	
  area	
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Aging	
  Brain	
  Care	
  Medical	
  Home	
  
Computer	
  Simulator	
  

•  Simulator	
  is	
  a	
  mul'-­‐level	
  model	
  of	
  the	
  ABC	
  program:	
  
–  Pa'ent:	
  transi'on	
  likelihoods	
  &	
  care	
  'mings	
  
–  Process:	
  interven'on	
  by	
  ABC	
  care	
  delivery	
  team	
  
–  Opera'onal:	
  opera'ng	
  cost,	
  popula'on,	
  staffing	
  
–  Economic:	
  infla'on	
  &	
  discount	
  rates,	
  outcomes	
  

•  Uses	
  original	
  research	
  from	
  2006	
  onward	
  
•  Passed	
  structural	
  and	
  face	
  valida'on	
  cycles	
  
•  Has	
  an	
  embedded	
  lab	
  sampling	
  mechanism	
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Lab	
  Sampling	
  Experiment	
  
•  Independent	
  Variables:	
  
– Pa'ent	
  Popula'on	
  Size	
   	
   	
  =	
  2,000	
  
– Care	
  Coordinators	
   	
   	
   	
   	
  =	
  1	
  à	
  5	
  
– Care	
  Coordinator	
  Assistants	
   	
  =	
  5	
  à	
  15	
  

•  Dependent	
  Variable:	
  
– Return	
  On	
  Investment	
  (%	
  savings	
  /	
  expenses)	
  

•  Random	
  Number	
  Genera'on:	
  
–  random	
  seed	
  per	
  run	
  

•  Number	
  of	
  Runs 	
   	
  :	
  330	
  (10	
  per	
  Scenario)	
  
•  Simulator	
  Run'me 	
  :	
  72	
  minutes	
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Sta's'cal	
  Findings	
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Selec'ng	
  a	
  change	
  in	
  a	
  complex	
  
adap've	
  health	
  care	
  delivery	
  system	
  

Boustani et al, JCIA 2010 

A.  Selec'ng	
  an	
  overall	
  content	
  that	
  is	
  based	
  on	
  a	
  
systema'c	
  evidence	
  review	
  of	
  past	
  research	
  or	
  
guidelines.	
  

	
  
B.  Develop	
  ongoing	
  implementa'on	
  process	
  to	
  	
  
•  Develop	
  a	
  simula'on	
  model	
  of	
  the	
  local	
  health	
  

system	
  
•  Localize	
  the	
  content	
  
•  Localize	
  and	
  or	
  invent	
  the	
  delivery	
  process	
  
•  Monitor	
  adherence	
  to	
  the	
  delivery	
  process	
  	
  
•  Monitor	
  the	
  impact	
  of	
  the	
  selected	
  change	
  on	
  the	
  

triple	
  aims.	
  
•  Detect	
  unintended	
  consequences	
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Methodology	
  
•  The	
  theory	
  of	
  complex	
  adap've	
  system	
  as	
  the	
  frame	
  

work	
  to	
  represent	
  the	
  health	
  care	
  system.	
  
	
  	
  
•  Collabora've	
  itera've	
  process	
  among	
  experts	
  in	
  

clinical	
  content,	
  process	
  mapping,	
  and	
  computer	
  
simula'on	
  modeling.	
  	
  

	
  
•  Hybrid	
  Simula'on	
  Model:	
  
•  Agent-­‐Based	
  Modeling	
  
•  Discrete-­‐Event	
  Simula'on	
  
•  System	
  Dynamics	
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Periopera've	
  Simulator	
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Objec'ves	
  

•  Leverage	
  36	
  opera'ng	
  rooms	
  
•  Enhance	
  periopera've	
  efficiency	
  	
  
•  Perform	
  more	
  elec've	
  surgeries	
  
•  Respond	
  to	
  emergency	
  cases	
  
•  Guide	
  staffing	
  and	
  procurement	
  
•  Connect	
  organiza'onal	
  silos	
  
•  Connect	
  organiza'onal	
  layers	
  
•  Experiment	
  in	
  silico	
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Real-­‐Time	
  Outcomes	
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Demand	
  and	
  Supply	
  Planning	
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Resource	
  Levels	
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Outcome	
  Dashboard	
  

© 2014 Karim Boustany 



Center for Innovation 
and Implementation Science

Approach	
  

•  Business	
  Requirements	
  
•  Process	
  Mapping	
  
•  Data	
  Analysis	
  
•  Prototyping	
  
•  Feedback	
  
•  Valida'ons	
  
•  Implementa'on	
  
•  Support	
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Improve	
  Floor	
  Plans	
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Decrease	
  Staff	
  Fa'gue	
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Improve	
  Surgery	
  Throughput	
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Improve	
  Clinic	
  Access	
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To	
  Conclude	
  …	
  

•  Computer	
  simulators	
  can	
  assist	
  most	
  
healthcare	
  leaders	
  make	
  much	
  more	
  
informed	
  decisions	
  about	
  the	
  future.	
  

•  The	
  crea'on	
  of	
  simulators	
  requires	
  that	
  
various	
  different	
  disciplines	
  collide.	
  

•  This	
  is	
  feasible	
  in	
  most	
  markets…	
  
•  Do	
  you	
  have	
  any	
  ques'on	
  or	
  comment?	
  
•  Contact	
  me	
  at	
  karboust@iupui.edu	
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