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1	
  

Who	
  said	
  this	
  and	
  when?	
  
•  “I	
  am	
  fain	
  to	
  sum	
  up	
  with	
  an	
  urgent	
  appeal	
  for	
  adop-ng	
  …	
  

some	
  uniform	
  system	
  of	
  publishing	
  the	
  sta-s-cal	
  records	
  of	
  
hospitals.	
  There	
  is	
  a	
  growing	
  convic-on	
  that	
  in	
  all	
  hospitals,	
  
even	
  in	
  those	
  which	
  are	
  best	
  conducted,	
  there	
  is	
  a	
  great	
  and	
  
unnecessary	
  waste	
  of	
  life	
  …	
  In	
  aLemp-ng	
  to	
  arrive	
  at	
  the	
  
truth,	
  I	
  have	
  applied	
  everywhere	
  for	
  informa-on,	
  but	
  in	
  
scarcely	
  an	
  instance	
  have	
  I	
  been	
  able	
  to	
  obtain	
  hospital	
  
records	
  fit	
  for	
  any	
  purposes	
  of	
  comparison	
  …	
  If	
  wisely	
  used,	
  
these	
  improved	
  sta-s-cs	
  would	
  tell	
  us	
  more	
  of	
  the	
  rela-ve	
  
value	
  of	
  par-cular	
  opera-ons	
  and	
  modes	
  of	
  treatment	
  than	
  
we	
  have	
  means	
  of	
  ascertaining	
  at	
  present.”	
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Who	
  and	
  when...	
  

•  Florence	
  Nigh-ngale,	
  Notes	
  on	
  
Hospitals,	
  London:	
  Longman,	
  
Green,	
  Roberts,	
  Longman,	
  and	
  
Green,	
  1863	
  
–  The	
  first	
  informa-cian?	
  

•  She	
  does	
  have	
  a	
  Web	
  site	
  (and	
  
museum	
  in	
  London)	
  
–  www.florence-­‐nigh-ngale.co.uk	
  

3	
  

Some	
  more	
  recent	
  wisdom	
  
•  Stead	
  (2011)	
  

–  Quan-ty	
  and	
  complexity	
  of	
  informa-on	
  in	
  medicine	
  
requires	
  a	
  fundamental	
  paradigm	
  shie	
  as	
  the	
  number	
  of	
  
facts	
  per	
  decision	
  rises	
  

•  Shortliffe	
  (2010)	
  
–  Focus	
  of	
  medical	
  prac-ce	
  is	
  as	
  much	
  on	
  informa-on	
  as	
  
pa-ents,	
  yet	
  we	
  teach	
  very	
  liLle	
  about	
  it,	
  including	
  its	
  
acquisi-on	
  (EHRs,	
  searching)	
  and	
  use	
  (quality,	
  safety)	
  

•  Blumenthal	
  (2010)	
  
–  Informa-on	
  is	
  “the	
  lifeblood	
  of	
  medicine”	
  and	
  health	
  
informa-on	
  technology	
  is	
  des-ned	
  to	
  be	
  “the	
  circulatory	
  
system	
  for	
  that	
  informa-on”	
  

4 
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21st	
  century	
  physicians	
  will	
  interact	
  
with	
  clinical	
  data	
  in	
  many	
  ways	
  

•  In	
  addi-on	
  to	
  documenta-on	
  using	
  the	
  EHR,	
  uses	
  
include	
  (Safran,	
  2007)	
  
– Health	
  informa-on	
  exchange	
  
–  Personal	
  health	
  records	
  
– Using	
  data	
  to	
  improve	
  care	
  delivery	
  and	
  coordina-on	
  
– Quality	
  measurement	
  and	
  improvement	
  
–  Clinical	
  and	
  transla-onal	
  research	
  
–  Public	
  health	
  surveillance	
  
–  Implemen-ng	
  the	
  learning	
  health	
  system	
  

5	
  

Health	
  informa-on	
  exchange	
  (HIE)	
  
•  Pa-ents	
  are	
  “mobile”	
  in	
  many	
  ways	
  –	
  data	
  bears	
  this	
  out	
  

–  In	
  MassachuseLs,	
  of	
  3.69M	
  pa-ents	
  visi-ng	
  acute	
  care	
  facili-es,	
  31%	
  
visited	
  more	
  than	
  one,	
  accoun-ng	
  for	
  56%	
  of	
  all	
  visits,	
  and	
  1%	
  visited	
  
five	
  or	
  more	
  (Bourgeois,	
  2010)	
  

–  In	
  Indiana,	
  40%	
  of	
  pa-ents	
  visi-ng	
  EDs	
  had	
  data	
  at	
  more	
  than	
  one	
  
hospital,	
  with	
  network	
  analysis	
  showed	
  all	
  EDs	
  sharing	
  pa-ents	
  
(Finnell,	
  2011)	
  

•  “Data	
  following	
  the	
  pa-ent”	
  
–  Dr.	
  Carolyn	
  Clancy,	
  Director,	
  AHRQ,	
  2007	
  

•  “Electronic	
  sharing	
  of	
  data	
  among	
  hospitals,	
  physicians,	
  clinical	
  
laboratories,	
  radiology	
  centers,	
  pharmacies,	
  health	
  plans	
  (insurers),	
  
and	
  public	
  health	
  departments.”	
  (GAO,	
  2010)	
  

•  Requires	
  that	
  informa-on	
  be	
  interoperable	
  and	
  flow	
  seamlessly	
  
across	
  business	
  boundaries	
  (Kuperman,	
  2011)	
  

•  Part	
  of	
  HITECH	
  investment:	
  $564	
  for	
  state-­‐based	
  HIE	
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Personal	
  health	
  record	
  (PHR)	
  
•  “Electronic	
  lifelong	
  resource	
  of	
  health	
  informa-on	
  
needed	
  by	
  individuals	
  to	
  make	
  health	
  decisions,”	
  
guided	
  by	
  principles	
  (AHIMA,	
  2005)	
  
–  Individuals	
  own	
  and	
  manage	
  informa-on,	
  which	
  comes	
  
from	
  healthcare	
  providers	
  and	
  individual	
  

– Maintained	
  in	
  secure,	
  private	
  environment	
  
–  Individual	
  determines	
  rights	
  of	
  access	
  
–  Does	
  not	
  replace	
  legal	
  record	
  of	
  provider	
  

•  Types	
  of	
  PHRs	
  (Miller,	
  2009)	
  
–  Tethered	
  –	
  connected	
  to	
  one	
  EHR,	
  e.g.,	
  MyChart	
  
–  Standalone	
  –	
  data	
  entered	
  by	
  pa-ent	
  
–  Integrated	
  –	
  data	
  comes	
  from	
  many	
  sources	
  

7	
  

Using	
  data	
  to	
  improve	
  care	
  delivery	
  
and	
  coordina-on	
  	
  

•  US	
  healthcare	
  system	
  s-ll	
  mostly	
  based	
  on	
  fee	
  for	
  service	
  
model	
  –	
  liLle	
  incen-ve	
  for	
  managing	
  care	
  in	
  coordinated	
  
manner	
  

•  Primary	
  care	
  medical	
  homes	
  (PCMHs)	
  coordinate	
  care	
  and	
  
provide	
  incen-ve	
  for	
  beLer	
  use	
  of	
  data	
  (Longworth,	
  2011)	
  

•  Affordable	
  Care	
  Act	
  (ACA,	
  aka	
  Obamacare)	
  implements	
  
accountable	
  care	
  organiza-ons	
  (ACOs),	
  which	
  provide	
  
bundled	
  payments	
  for	
  condi-ons	
  (Longworth,	
  2011)	
  
–  Oregon	
  at	
  forefront	
  with	
  coordinated	
  care	
  organiza-ons	
  (CCOs)	
  
(Stecker,	
  2013)	
  

•  All	
  of	
  these	
  innova-ons	
  require	
  use	
  of	
  data	
  to	
  improve	
  
quality	
  and	
  reduce	
  cost	
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Quality	
  measurement	
  and	
  
improvement	
  

•  Quality	
  measures	
  
increasingly	
  used	
  
in	
  US	
  and	
  
elsewhere	
  

•  Use	
  has	
  been	
  more	
  
for	
  process	
  than	
  
outcome	
  measures	
  
(Lee,	
  2011),	
  e.g.,	
  
Stage	
  1	
  meaningful	
  
use	
  

9	
  

Quality	
  measurement	
  and	
  
improvement	
  

•  In	
  UK,	
  pay	
  for	
  performance	
  schemes	
  achieved	
  
early	
  value	
  but	
  fewer	
  further	
  gains	
  (Serumaga,	
  
2011)	
  

•  In	
  US,	
  some	
  quality	
  measures	
  found	
  to	
  lead	
  to	
  
improved	
  pa-ent	
  outcomes	
  (e.g.,	
  Wang,	
  
2011),	
  others	
  not	
  (e.g.,	
  Jha,	
  2012)	
  

•  Desire	
  is	
  to	
  derive	
  automa-cally	
  from	
  EHR	
  
data,	
  but	
  this	
  has	
  proven	
  challenging	
  with	
  
current	
  systems	
  (Parsons,	
  2012;	
  Kern,	
  2013)	
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EHR	
  data	
  use	
  for	
  clinical	
  research	
  

•  Not	
  only	
  benefit	
  conven-onal	
  research	
  but	
  
allows	
  new	
  approaches	
  (Richesson,	
  2012),	
  e.g.,	
  
–  Replica-on	
  of	
  randomized	
  controlled	
  trial	
  (RCT)	
  
outcomes	
  using	
  EHR	
  data	
  and	
  sta-s-cal	
  correc-ons	
  
(Tannen,	
  2007;	
  Tannen,	
  2008;	
  Tannen,	
  2009)	
  

– Associa-ng	
  “phenotype”	
  with	
  genotype	
  to	
  replicate	
  
known	
  associa-ons	
  as	
  well	
  as	
  iden-fy	
  new	
  ones	
  in	
  
eMERGE	
  (Kho,	
  2011;	
  Denny,	
  2010)	
  

–  Promise	
  of	
  genomics	
  and	
  bioinforma-cs	
  yielding	
  
other	
  successes	
  as	
  well	
  (Kann,	
  2013)	
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Public	
  health	
  
•  Improving	
  interface	
  between	
  healthcare	
  and	
  
public	
  health	
  systems	
  (Klompas,	
  2012)	
  

•  “Syndromic	
  surveillance”	
  –	
  uses	
  data	
  sources	
  for	
  
early	
  detec-on	
  of	
  public	
  health	
  threats,	
  from	
  
bioterrorism	
  to	
  emergent	
  diseases	
  
–  Interest	
  increased	
  aeer	
  9/11	
  aLacks	
  (Henning,	
  2004;	
  
Chapman,	
  2004;	
  Gerbier,	
  2011)	
  

– One	
  notable	
  success	
  is	
  Google	
  Flu	
  Trends	
  –	
  	
  	
  
hLp://www.google.org/flutrends/	
  

•  search	
  terms	
  entered	
  into	
  Google	
  predict	
  flu	
  ac-vity,	
  but	
  not	
  
enough	
  to	
  allow	
  interven-on	
  (Ginsberg,	
  2009)	
  

•  Less	
  accuracy	
  more	
  recently	
  (Butler,	
  2013)	
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Implemen-ng	
  the	
  learning	
  healthcare	
  
system	
  (Greene,	
  2012)	
  

13	
  

Caveats	
  for	
  use	
  of	
  opera-onal	
  EHR	
  
data	
  (Hersh,	
  2013)	
  –	
  may	
  be	
  

•  Inaccurate	
  
•  Incomplete	
  
•  Transformed	
  in	
  ways	
  that	
  
undermine	
  meaning	
  

•  Unrecoverable	
  for	
  
research	
  

•  Of	
  unknown	
  provenance	
  
•  Of	
  insufficient	
  granularity	
  
•  Incompa-ble	
  with	
  
research	
  protocols	
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Many	
  “idiosyncrasies”	
  in	
  clinical	
  data	
  
(Hersh,	
  2013)	
  

•  “Lee	
  censoring”	
  –	
  First	
  instance	
  of	
  disease	
  in	
  record	
  
may	
  not	
  be	
  when	
  first	
  manifested	
  

•  “Right	
  censoring”	
  –	
  Data	
  source	
  may	
  not	
  cover	
  long	
  
enough	
  -me	
  interval	
  

•  Data	
  might	
  not	
  be	
  captured	
  from	
  other	
  clinical	
  (other	
  
hospitals	
  or	
  health	
  systems)	
  or	
  non-­‐clinical	
  (OTC	
  drugs)	
  
sesngs	
  

•  Bias	
  in	
  tes-ng	
  or	
  treatment	
  
•  Ins-tu-onal	
  or	
  personal	
  varia-on	
  in	
  prac-ce	
  or	
  
documenta-on	
  styles	
  

•  Inconsistent	
  use	
  of	
  coding	
  or	
  standards	
  

Recommenda-ons	
  for	
  use	
  of	
  
opera-onal	
  EHR	
  data	
  (Hersh,	
  2013)	
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Adapt	
  rules	
  of	
  evidence-­‐based	
  
medicine	
  (EBM)?	
  

•  Ask	
  an	
  answerable	
  ques-on	
  
–  Can	
  ques-on	
  be	
  answered	
  by	
  the	
  data	
  we	
  have?	
  

•  Find	
  the	
  best	
  evidence	
  
–  In	
  this	
  case,	
  the	
  best	
  evidence	
  is	
  the	
  EHR	
  data	
  needed	
  
to	
  answer	
  the	
  ques-on	
  

•  Cri-cally	
  appraise	
  the	
  evidence	
  
– Does	
  the	
  data	
  answer	
  our	
  ques-on?	
  Are	
  there	
  
confounders?	
  

•  Apply	
  it	
  to	
  the	
  pa-ent	
  situa-on	
  
–  Can	
  the	
  evidence	
  be	
  applied	
  to	
  this	
  sesng?	
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PCORI	
  vision	
  for	
  clinical	
  data	
  research	
  
networks	
  (Selby,	
  2013)	
  

•  Adhere	
  to	
  standards	
  and	
  interoperability	
  along	
  the	
  lines	
  of	
  requirements	
  for	
  Stage	
  
2	
  of	
  meaningful	
  use	
  (e.g.,	
  Consolidated	
  CDA,	
  SNOMED,	
  ICD-­‐10,	
  RxNorm,	
  HL7	
  2.5.1	
  
for	
  public	
  health,	
  etc.)	
  

•  Be	
  able	
  to	
  iden-fy	
  cohorts	
  of	
  pa-ents	
  with	
  specific	
  condi-ons	
  
•  Engage	
  pa-ents	
  and	
  clinicians	
  from	
  the	
  health	
  systems	
  in	
  the	
  research	
  process	
  and	
  

priori-za-on	
  
•  Develop	
  centralized	
  process	
  for	
  human	
  subjects	
  protec-on	
  and	
  IRB	
  
•  Have	
  a	
  process	
  for	
  contac-ng	
  pa-ents	
  for	
  health	
  status	
  surveys	
  and	
  recruitment	
  

into	
  clinical	
  studies	
  and	
  trials	
  
•  Develop	
  a	
  process	
  for	
  outside	
  researchers	
  to	
  access	
  CDRN	
  pa-ents	
  and	
  data	
  
•  Embed	
  research	
  ac-vity	
  within	
  func-oning	
  healthcare	
  systems	
  without	
  disrup-ng	
  

the	
  business	
  of	
  providing	
  healthcare	
  
•  Develop	
  clear	
  and	
  robust	
  policies	
  for	
  privacy	
  and	
  security	
  of	
  data	
  
•  Have	
  ability	
  to	
  collect,	
  store,	
  retrieve,	
  process	
  and/or	
  ship	
  biological	
  specimens	
  for	
  

research	
  
•  Develop	
  an	
  interac-ve	
  governance	
  process	
  for	
  all	
  of	
  the	
  above	
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Also	
  need	
  academic	
  contribu-ons	
  of	
  
informa-cs	
  

•  Informa-cs	
  workforce	
  and	
  its	
  training	
  (Hersh,	
  2010)	
  
–  Development	
  and	
  implementa-on	
  driven	
  with	
  users	
  and	
  
op-mal	
  uses	
  in	
  mind	
  –	
  engage	
  by	
  providing	
  value	
  

–  Led	
  by	
  well-­‐trained	
  workforce,	
  including	
  clinical	
  informa-cs	
  
subspecialists	
  

•  Research	
  agenda	
  –	
  must	
  understand	
  beLer	
  (Hersh,	
  2013)	
  
–  How	
  EHR	
  works	
  and	
  biases	
  health	
  care	
  process	
  creates	
  in	
  its	
  
data	
  

–  Workflows	
  –	
  impact	
  and	
  op-miza-on	
  
–  User	
  interfaces	
  that	
  allow	
  the	
  entry	
  of	
  high-­‐quality	
  data	
  in	
  -me-­‐
efficient	
  manners	
  

–  Limita-ons	
  of	
  all	
  data	
  and	
  how	
  it	
  can	
  be	
  improved	
  
–  BeLer	
  adherence	
  to	
  data	
  standards	
  and	
  interoperability	
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Conclusions	
  

•  Improving	
  our	
  healthcare	
  system	
  requires	
  
informa-on-­‐driven	
  solu-ons	
  

•  There	
  are	
  plen-ful	
  opportuni-es	
  for	
  
secondary	
  use	
  or	
  re-­‐use	
  of	
  clinical	
  data	
  

•  We	
  must	
  be	
  cognizant	
  of	
  caveats	
  of	
  using	
  
opera-onal	
  clinical	
  data	
  

•  We	
  must	
  implement	
  best	
  prac-ces	
  for	
  using	
  
such	
  data	
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