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Outline	  

•  Ra1onale	  for	  use	  of	  informa1on	  technology	  
(IT)	  in	  healthcare,	  including	  the	  electronic	  
health	  record	  (EHR)	  

•  Recent	  increase	  in	  adop1on	  of	  EHRs	  due	  to	  
the	  Health	  Informa1on	  Technology	  for	  
Economic	  and	  Clinical	  Health	  (HITECH)	  Act	  

•  Results	  of	  HITECH	  –	  good	  and	  bad	  
•  Physician	  leadership	  in	  clinical	  informa1cs	  

2	  
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Many	  problems	  in	  healthcare	  have	  
informa1on-‐related	  solu1ons	  

•  Quality	  –	  not	  as	  good	  as	  it	  could	  be	  (McGlynn,	  
2003;	  Schoen,	  2009;	  NCQA,	  2010)	  

•  Safety	  –	  errors	  cause	  morbidity	  and	  mortality;	  
many	  preventable	  (Kohn,	  2000;	  Classen,	  2011;	  
van	  den	  Bos,	  2011;	  Smith	  2012)	  

•  Cost	  –	  cost	  growth	  has	  slowed,	  but	  US	  s1ll	  spends	  
more	  and	  gets	  less	  (Angrisano,	  2007;	  Brill,	  2013;	  
Mar1n,	  2016)	  

•  Inaccessible	  informa1on	  –	  missing	  informa1on	  
common	  in	  primary	  care	  (Smith,	  2005)	  

3	  

Growing	  evidence	  that	  informa1on	  
interven1ons	  are	  part	  of	  solu1on	  

•  Systema1c	  reviews	  (Chaudhry,	  2006;	  Goldzweig,	  2009;	  
Bun1n,	  2011;	  Jones,	  2014)	  have	  iden1fied	  benefits	  in	  a	  
variety	  of	  areas,	  although	  
•  Quality	  of	  many	  studies	  could	  be	  beLer	  
•  Large	  number	  of	  early	  studies	  came	  from	  a	  small	  number	  
of	  “health	  IT	  leader”	  ins1tu1ons	  

(Bun1n,	  2011)	   4	  
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What	  has	  been	  holding	  us	  back?	  
(Hersh,	  2004)	  

• 	  Cost	  
• 	  Technical	  challenges	  
• 	  Interoperability	  
• 	  Privacy	  and	  confiden1ality	  
• 	  Workforce	  

5	  

American	  Recovery	  and	  Reinvestment	  
Act	  (ARRA)	  provided	  the	  opportunity	  

“To	  improve	  the	  quality	  of	  our	  health	  care	  while	  
lowering	  its	  cost,	  we	  will	  make	  the	  immediate	  
investments	  necessary	  to	  ensure	  that	  within	  five	  years,	  
all	  of	  America’s	  medical	  records	  are	  computerized	  …	  It	  
just	  won’t	  save	  billions	  of	  dollars	  and	  thousands	  of	  jobs	  
–	  it	  will	  save	  lives	  by	  reducing	  the	  deadly	  but	  
preventable	  medical	  errors	  that	  pervade	  our	  health	  
care	  system.”	  

	  January	  5,	  2009	  
	  
HITECH	  Act	  (Blumenthal,	  2011)	  
•  Incen1ves	  for	  EHR	  adop1on	  by	  physicians	  and	  

hospitals	  (up	  to	  $27B)	  
•  Direct	  grants	  by	  federal	  agencies	  ($2B,	  including	  

$118M	  for	  workforce	  development)	  

6	  
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What	  did	  HITECH	  entail?	  

•  Incen1ves	  for	  “meaningful	  use”	  (MU)	  of	  the	  
EHR,	  which	  required	  (Blumenthal,	  2010)	  
– Eligible	  hospitals	  and	  professionals	  mee1ng	  
criteria	  in	  three	  stages	  

– Using	  cer1fied	  EHR	  technology	  
– Adhering	  to	  specified	  standards	  
– Able	  to	  measure	  and	  send	  quality	  measures	  as	  
well	  as	  enable	  health	  informa1on	  exchange	  (HIE)	  

7	  

Results	  of	  HITECH	  
Office-‐based	  physicians	  
(DesRoches,	  2015)	  

Non-‐federal	  hospitals	  
(Henry,	  2016)	  

8	  
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US	  no	  longer	  an	  interna1onal	  laggard	  
but	  we	  all	  have	  a	  long	  ways	  to	  go	  

9	  

Clinical decision support (computerized reminders) 

Exchange patient summaries (health information exchange) 

(Osborn, 2015) 

EHR adoption by physicians 

Although	  adop1on	  increased,	  other	  
problems	  arose	  

•  Incomplete	  interoperability	  
•  Adverse	  impact	  on	  workflow	  
•  Conundrum	  of	  structured	  vs.	  unstructured	  
data	  

•  Problems	  with	  usability	  
•  Safety	  
•  Security	  

10	  
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Lack	  of	  interoperability	  

•  Despite	  large-‐scale	  adop1on,	  systems	  do	  not	  
communicate	  well	  

•  Several	  causes	  
–  Incomplete	  adop1on	  of	  standards	  (ONC,	  2015)	  
–  Inadequate	  (?)	  incen1ves	  for	  health	  informa1on	  
exchange	  (HIE)	  under	  MU	  

–  Informa1on	  blocking	  (ONC,	  2015)?	  

11	  

Adverse	  impact	  on	  workflow	  
•  Famous	  JAMA	  cartoon	  

(Toll,	  2012)	  
•  Too	  much	  focus	  on	  

computer	  than	  pa1ent	  –	  
“wri1ng	  the	  
wrong”	  (Patel,	  2015)	  

•  Dr.	  Paul	  Chang	  and	  the	  
“demise	  of	  radiology	  
rounds”	  (Jersild,	  2012)	  

•  Facilitates	  workarounds,	  
such	  as	  copy-‐and-‐paste	  
(or	  “sloppy	  and	  paste?”)	  
(O’Reilly,	  2013)	  

12	  
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Usability	  
•  Substan1al	  physician	  dissa1sfac1on	  (Mar1neau,	  2014)	  
•  Partly	  due	  to	  conundrum	  of	  structured	  vs.	  unstructured	  

data	  
–  Structured	  data	  facilitates	  re-‐use	  
–  Narra1ve	  data	  tells	  the	  pa1ent’s	  story	  

•  “Pa1ents	  do	  not	  speak	  template”	  (Lewis,	  2011)	  
•  Many	  physicians	  do	  not	  trust	  check	  boxes	  in	  EHRs	  (Personal	  
Communica1ons)	  

13	  
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The	  same	  EHRs	  we	  tout	  for	  safety	  may	  
undermine	  it	  

•  Concerns	  led	  to	  Joint	  
Commission	  Sen1nel	  Event	  
alerts	  (42,	  2008;	  54,	  2015)	  

•  IOM	  report	  called	  for	  more	  
effec1ve	  monitoring	  and	  
study	  (IOM,	  2012),	  including	  
a	  roadmap	  for	  avoiding	  e-‐
iatrogenesis	  (Ash,	  2012)	  

•  Well-‐known	  mishaps	  
–  38	  1mes	  dose	  of	  an1bio1c	  
(Wachter,	  2015)	  

–  Ebola	  pa1ent	  in	  Dallas	  
hospital	  (Cortese,	  2015)	  

15	  

Security	  
•  2015	  was	  the	  year	  of	  major	  

breaches	  
–  Anthem	  –	  over	  80M	  records	  

(Rubenfire,	  2015)	  
–  Premera	  Blue	  Cross	  –	  over	  11M	  

records	  (Vinton,	  2015)	  
–  Excellus	  Blue	  Cross	  –	  over	  10M	  

records	  (Rubenfire,	  2015)	  
•  Going	  forward	  from	  2015-‐2019,	  

es1mated	  1	  in	  13	  pa1ents	  will	  
suffer	  medical	  iden1fy	  thet,	  at	  cost	  
of	  $300B	  to	  system	  (Kalis,	  2015)	  

•  Not	  limited	  to	  healthcare	  
–  hLps://www.opm.gov/

cybersecurity	  	   (Two-‐fer,	  NewYorker)	  

16	  



9 

Clinical	  informa1cs	  can	  lead	  to	  
improved	  use	  of	  the	  EHR	  

•  There	  is	  s1ll	  research	  evidence	  
that	  health	  IT	  improves	  care	  

•  Emerging	  models	  for	  more	  
effec1ve	  use	  

•  Advocacy	  for	  improved	  
usability,	  interoperability	  

•  Robust	  opportuni1es,	  especially	  
related	  to	  data	  science/analy1cs	  

thinkgeek.com	  

17	  

There	  is	  s1ll	  a	  (mostly)	  posi1ve	  
evidence	  base	  (Jones,	  2014)	  

18	  
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Evidence	  in	  support	  of	  value	  of	  EHR	  
con1nues	  

•  Enhancing	  pa1ent-‐provider	  communica1on	  
(Berry,	  2011)	  

•  Extrac1ng	  phenotype	  from	  the	  EHR	  (Denny,	  
2013;	  Wei,	  2015)	  

•  Rapid	  learning	  in	  oncology	  (Yu,	  2015)	  
•  Detec1on	  and	  early	  ac1on	  on,	  e.g.,	  

– Delays	  in	  cancer	  diagnosis	  (Murphy,	  2014;	  Murphy,	  
2015)	  

–  Risk	  of	  readmission	  (Amarasingham,	  2013;	  Hebert,	  
2014)	  

–  Postopera1ve	  complica1ons	  (Menendez,	  2015)	  

19	  

Emerging	  models	  for	  more	  effec1ve	  
exam	  room	  use	  

•  POISED	  model	  (Frankel,	  
2015)	  
–  Prepare	  
–  Orient	  
–  Informa1on	  gathering	  
–  Share	  
–  Educate	  
–  Debrief	  

(Duke,	  2013)	  
20	  
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Advocacy	  for	  improved	  usability	  and	  
interoperability	  

•  AMA	  usability	  principles	  (AMA,	  2014)	  
•  AMIA	  white	  paper	  (Payne,	  2015)	  
•  ACP	  documenta1on	  (Kuhn,	  2015)	  
•  ONC	  Shared	  Na1onwide	  Interoperability	  
Roadmap	  (ONC,	  2015)	  
– Substan1al	  push	  for	  Fast	  Healthcare	  
Interoperability	  Resources	  (FHIR;	  Benson,	  2016)	  –	  
hLp://www.hl7.org/implement/standards/vir/	  

21	  

Opportuni1es	  s1ll	  exist	  

•  Op1mists	  note	  the	  “data	  dividend”	  of	  MU	  (Perlin,	  
in	  Walsh,	  2015)	  

•  Predic1ve	  analy1cs	  has	  poten1al	  to	  augment	  
modern	  clinical	  prac1ce	  (Sniderman,	  2015)	  

•  Ra1onale	  for	  EHRs	  s1ll	  exists	  
– Diagnos1c	  (IOM,	  2015)	  and	  therapeu1c	  (James,	  2013)	  
errors	  s1ll	  abound;	  informa1cs	  part	  of	  the	  solu1on	  

–  Precision	  medicine	  will	  require	  EHRs	  and	  mobile	  
devices	  to	  build	  1M	  pa1ent	  cohort	  (NIH,	  2015)	  

22	  
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Biomedical	  and	  health	  informa1cs	  
underlies	  the	  solu1ons	  

•  Biomedical	  and	  health	  informaGcs	  (BMHI)	  is	  the	  
science	  of	  using	  data	  and	  informa1on,	  oten	  
aided	  by	  technology,	  to	  improve	  individual	  
health,	  health	  care,	  public	  health,	  and	  biomedical	  
research	  (Hersh,	  2009)	  
–  It	  is	  about	  informa1on,	  not	  technology	  
–  hLp://www.billhersh.info/wha1s	  	  

•  Prac11oners	  are	  BMHI	  are	  usually	  called	  
informaGcians	  (some1mes	  informaGcists)	  

•  Overview	  textbooks:	  Shortliffe,	  2014;	  Hoyt,	  2014	  
23	  

Informa1cs	  has	  many	  sub-‐areas	  

Informa1cs	  =	  People	  +	  Informa1on	  +	  Technology	  

Biomedical	  and	  Health	  
Informa1cs	  Legal	  Informa1cs	   Chemoinforma1cs	  

Bioinforma1cs	  
(cellular	  and	  molecular)	  

Clinical	  (Medical)	  
Informa1cs	  

(person)	  

{Clinical	  field}	  
Informa1cs	  

Public	  Health	  
Informa1cs	  
(popula1on)	  

Consumer	  Health	  
Informa1cs	  

Imaging	  Informa1cs	   Research	  Informa1cs	  

24	  
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Growing	  role	  for	  physicians	  in	  clinical	  
informa1cs	  

•  Most	  prominent	  (but	  not	  only)	  posi1on	  is	  Chief	  
Medical	  Informa1cs	  Officer	  (CMIO)	  (Kilbridge,	  
2012)	  

•  Has	  led	  to	  new	  subspecialty	  of	  all	  special1es	  
(Detmer,	  2014)	  
–  Clinical	  informaGcs	  is	  the	  subspecialty	  of	  all	  medical	  
specialGes	  that	  transforms	  health	  care	  by	  analyzing,	  
designing,	  implemenGng,	  and	  evaluaGng	  informaGon	  
and	  communicaGon	  systems	  to	  improve	  paGent	  care,	  
enhance	  access	  to	  care,	  advance	  individual	  and	  
populaGon	  health	  outcomes,	  and	  strengthen	  the	  
clinician-‐paGent	  relaGonship	  (ACGME)	  

25	  

Clinical	  informa1cs	  subspecialty	  
•  Following	  usual	  path	  of	  five	  years	  of	  
“grandfathering”	  training	  requirements	  to	  take	  
cer1fica1on	  exam	  before	  formal	  fellowships	  
required	  

•  Two	  paths	  to	  eligibility	  for	  exam	  in	  first	  five	  years	  
–  Prac1ce	  pathway	  –	  prac1cing	  25%	  1me	  for	  at	  least	  
three	  years	  within	  last	  five	  years	  (educa1on	  counts	  at	  
half	  1me	  of	  prac1ce)	  

– Non-‐tradi1onal	  fellowships	  –	  	  qualifying	  educa1onal	  
or	  training	  experience,	  e.g.,	  NLM,	  VA,	  or	  other	  
fellowship	  or	  educa1onal	  program	  (e.g.,	  master’s	  
degree)	  

26	  
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Clinical	  informa1cs	  subspecialty	  for	  
physicians	  –	  history	  

•  2009	  
–  American	  Medical	  Informa1cs	  Associa1on	  (AMIA)	  
develops	  and	  publishes	  plans	  for	  curriculum	  and	  training	  
requirements	  (Gardner,	  2009;	  Safran,	  2009)	  

•  2011	  
–  American	  Board	  of	  Medical	  Special1es	  (ABMS)	  approves	  
–  American	  Board	  of	  Preven1ve	  Medicine	  (ABPM)	  becomes	  
administra1ve	  home	  

•  2013	  
–  AMIA	  board	  review	  course	  launched	  
–  First	  cer1fica1on	  exam	  administered,	  with	  456	  physicians	  
cer1fied,	  including	  7	  from	  OHSU	  

27	  

Clinical	  informa1cs	  subspecialty	  for	  
physicians	  –	  history	  

•  2014	  
–  ACGME	  rules	  for	  fellowship	  accredita1on	  released,	  with	  first	  
three	  programs	  accredited	  (including	  OHSU)	  

–  Another	  331	  physicians	  cer1fied	  
•  2015	  

–  OHSU	  fellowship	  launched	  
–  Another	  320	  physicians	  cer1fied	  (total	  of	  1107)	  

•  2016	  
–  20th	  program	  reaches	  ACGME	  accredita1on	  
–  Second	  year	  of	  OHSU	  fellowship	  

•  2017	  
–  Last	  year	  of	  “grandfathering”	  period;	  star1ng	  in	  2018,	  only	  
pathway	  to	  board	  cer1fica1on	  is	  accredited	  fellowship	  

28	  
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Informa1cs	  competence	  is	  also	  
fundamental	  to	  clinician	  prac1ce	  

•  21st	  century	  physicians	  and	  other	  clinicians	  
must	  have	  competence	  in	  clinical	  informa1cs	  

•  Driven	  by	  competencies	  focused	  on	  uses	  for	  
informa1cs	  and	  not	  just	  technology	  itself	  

•  What	  are	  the	  competencies	  in	  clinical	  
informa1cs	  for	  clinicians?	  
– One	  lis1ng	  focused	  on	  medical	  students	  (Hersh,	  
2014)	  –	  probably	  applicable	  to	  all	  health	  
professional	  students	  

29	  

30	  
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Also	  need	  informa1cs	  educa1on	  for	  
clinicians	  

•  OHSU	  developing	  curricula	  around	  
our	  competencies	  (Hersh,	  2014)	  

•  Interac1ve	  lectures	  and	  series,	  
e.g.,	  
–  “Informa1on	  is	  Different	  Now	  That	  
You’re	  a	  Doctor”	  

–  “Informa1cs,	  EBM,	  and	  Cri1cal	  
Thinking”	  

•  Pearls	  –	  weekly	  7-‐10	  minute	  
recording	  on	  various	  topics	  

•  Clinical	  skills	  –	  e.g.,	  
–  Using	  EHR	  
–  Applying	  quality	  measures	  

31	  

Conclusions	  

•  Some	  problems	  in	  healthcare	  have	  informa1cs	  
solu1ons	  

•  Competence	  in	  clinical	  informa1cs	  is	  essen1al	  
for	  21st	  century	  healthcare	  professionals	  

•  Many	  opportuni1es	  for	  clinical	  informa1cs	  
professionals	  who	  will	  lead	  the	  way	  
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