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Figure	
  1:	
  	
  	
  	
  A	
  pa+ent’s	
  cri+cal	
  care	
  dashboard	
  displaying	
  simulated	
  data	
  

Figure	
  2:	
  	
  	
  	
  A	
  diagram	
  of	
  the	
  sodware	
  systems	
  that	
  were	
  integrated	
  in	
  each	
  
layer	
  of	
  the	
  cri+cal	
  care	
  web	
  applica+on	
  

Purpose:	
  
	
  At	
  appropriate	
  intervals,	
  a	
  TCP/IP	
  connec+on	
  is	
  made	
  
with	
  the	
  internet	
  database	
  to	
  upload	
  data	
  that	
  was	
  
retrieved	
  from	
  a	
  pulse	
  oximetry	
  module.	
  	
  

Current	
  Progress:	
  
•  In	
  the	
  first	
  itera+on	
  of	
  integra+ng	
  the	
  three	
  main	
  

components	
  into	
  one	
  circuit	
  board:	
  
•  Smiths	
  Medical	
  Pulse	
  Oximetry	
  Module	
  
•  Wireless	
  GSM	
  Transmission	
  Module	
  
•  ATMega32U4	
  microcontroller	
  	
  

•  The	
  ATMega32U4’s	
  simple	
  USB	
  interface	
  replaces	
  the	
  
Arduino	
  in	
  hos+ng	
  the	
  Smiths	
  Medical	
  module	
  and	
  
wireless	
  GSM	
  transmission	
  module	
  

•  Designed	
  the	
  base	
  circuit	
  board	
  using	
  EAGLE	
  files	
  
provided	
  by	
  Arduino	
  and	
  Seeed	
  Studio	
  

•  Board	
  is	
  currently	
  populated	
  with	
  everything	
  but	
  Seeed	
  
Studio’s	
  wireless	
  GSM	
  Transmission	
  module	
  (in	
  transit)	
  

User	
  Interface	
  Layer	
   Applica;on	
  Layer	
   Database	
  Layer	
  

Web	
  Applica;on	
  Design	
  Features:	
  

•  Real-­‐+me	
  alerts	
  and	
  no+fica+ons	
  when	
  pa+ents	
  cross	
  	
  
pre-­‐determined	
  vital	
  thresholds	
  

•  Ac+onable	
  vital	
  data	
  visualiza+ons	
  updated	
  in	
  real-­‐+me	
  
•  Automated	
  pa+ent	
  severity	
  categoriza+on	
  based	
  on	
  the	
  most	
  

recent	
  pa+ent	
  vitals	
  	
  
•  Plaqorm	
  agnos+c	
  design	
  enables	
  access	
  through	
  any	
  web	
  

enabled	
  computer,	
  tablet,	
  or	
  smartphone	
  device	
  
•  High	
  level	
  of	
  data,	
  network,	
  and	
  system	
  security	
  	
  

Web	
  Applica;on	
  Tes;ng:	
  

•  Each	
  feature	
  was	
  tested	
  and	
  validated	
  itera+vely	
  using	
  	
  the	
  
Google	
  Chrome	
  debug	
  toolbar	
  

•  POGO	
  to	
  Xively	
  to	
  Web	
  Applica+on	
  connec+vity	
  was	
  tested;	
  
100%	
  data	
  fidelity	
  was	
  observed	
  in	
  a	
  real-­‐+me	
  update	
  trial	
  
consis+ng	
  of	
  10	
  updates,	
  1	
  per	
  10	
  seconds	
  

•  Finish	
  current	
  process	
  of	
  securing	
  $20,000	
  in	
  project	
  
funding	
  by	
  12/13/13	
  

•  Con+nue	
  itera+ve	
  build-­‐measure-­‐learn	
  web	
  app	
  feature	
  
development	
  process	
  

•  Improve	
  web	
  applica+on	
  interface	
  and	
  data	
  visualiza+on	
  
interac+vity	
  

•  Iden+fy	
  and	
  secure	
  a	
  new	
  OEM	
  oximetry	
  module	
  for	
  web	
  
applica+on	
  tes+ng	
  and	
  valida+on	
  	
  

•  Populate	
  POGO	
  2.0	
  with	
  GSM	
  module	
  components	
  
•  Inves+gate	
  opportuni+es	
  to	
  launch	
  pilot	
  study	
  	
  

•  Affordable	
  Care	
  Act	
  Readmission	
  Reduc+on	
  
Program	
  

•  Center	
  for	
  Medicare	
  &	
  Medicaid	
  Services	
  will	
  not	
  
pay	
  for	
  hospital	
  readmissions	
  within	
  30	
  days	
  of	
  
departure	
  

•  Before-­‐	
  more	
  pa+ents	
  in	
  the	
  hospital	
  meant	
  greater	
  
revenue	
  for	
  doctors	
  and	
  hospitals	
  

•  Now-­‐	
  incen+ve	
  to	
  keep	
  pa+ents	
  out	
  of	
  the	
  hospital	
  
with	
  beQer	
  outpa+ent	
  care	
  

Financial	
  Incen;ve	
  

Reduce	
  Readmissions	
  

•  Physician’s	
  describe	
  a	
  “black	
  box”	
  when	
  the	
  pa+ents	
  
leave	
  the	
  hospital	
  

•  Current	
  at	
  home	
  care	
  methods	
  are	
  ineffec+ve	
  
•  Readmissions	
  could	
  be	
  avoided	
  with	
  efficient	
  

monitoring	
  in	
  the	
  home	
  sewng	
  

Table	
  1:	
  Chronic	
  disease	
  management	
  costs	
  along	
  with	
  
readmission	
  rates 

•  5.1	
  million	
  people	
  in	
  US	
  have	
  heart	
  failure	
  (CHF)	
  
•  About	
  half	
  die	
  within	
  5	
  years	
  of	
  diagnosis	
  

•  12.7	
  million	
  U.S.	
  pa+ents	
  suffer	
  from	
  COPD	
  (2011)	
  
•  discharge	
  rate	
  of	
  23.2	
  per	
  100,000	
  admiQed	
  

•  Medical	
  errors	
  result	
  in	
  deaths	
  between	
  44,000	
  and	
  
98,000	
  a	
  year	
  in	
  US	
  hospitals	
  

•  Wisconsin	
  study	
  indicates	
  a	
  13.3%	
  rate	
  of	
  medical	
  per	
  
1,000	
  hospitaliza+ons	
  resul+ng	
  in	
  readmissions	
  or	
  
prolonged	
  care	
  

Figure	
  3:	
  POGO	
  1.0	
  (led)	
  and	
  POGO	
  2.0	
  (right)	
  	
  


