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1	  

Outline	  

•  Problems	  in	  US	  healthcare	  system	  and	  a	  vision	  
for	  fixing	  them	  

•  Biomedical	  and	  health	  informa4cs	  is	  part	  of	  
the	  solu4on	  

•  Incen4vizing	  use	  of	  the	  electronic	  health	  
record	  (EHR)	  

•  What	  have	  we	  accomplished?	  
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Some	  problems	  in	  healthcare	  
addressed	  by	  informa4cs	  

•  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)	  

•  Cost	  –	  rising	  costs	  not	  sustainable;	  US	  spends	  
more	  but	  gets	  less	  (Angrisano,	  2007;	  OECD,	  2011)	  

•  Inaccessible	  informa4on	  –	  missing	  informa4on	  
frequent	  in	  primary	  care	  (Smith,	  2005)	  

3	  

Some	  visions	  for	  solving	  these	  
problems	  

•  Ac4on	  must	  be	  taken	  to	  address	  
(Smith,	  2012)	  
–  $750B	  in	  waste	  (out	  of	  $2.5T	  system)	  
–  75,000	  premature	  deaths	  

•  Sources	  of	  waste	  –	  from	  Berwick	  (2012)	  
–  Unnecessary	  services	  provided	  
–  Services	  inefficiently	  delivered	  
–  Prices	  too	  high	  rela4ve	  to	  costs	  
–  Excess	  administra4ve	  costs	  
–  Missed	  opportuni4es	  for	  preven4on	  
–  Fraud	  

•  One	  vision	  for	  repair	  is	  the	  IOM’s	  
“learning	  healthcare	  system”	  (Smith,	  
2012)	  

hMp://www.iom.edu/Reports/2012/Best-‐Care-‐at-‐
Lower-‐Cost-‐The-‐Path-‐to-‐Con4nuously-‐Learning-‐
Health-‐Care-‐in-‐America.aspx	  

Triple	  aim	  (Berwick,	  2008)	  
•  BeMer	  care	  
•  BeMer	  health	  
•  Lower	  cost	  

4	  
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We	  need	  to	  go	  from:	  

To:	  

(Smith,	  2012)	  

5	  

Growing	  evidence	  that	  informa4on	  
interven4ons	  are	  part	  of	  solu4on	  

•  Series	  of	  systema4c	  reviews	  (Chaudhry,	  2006;	  
Goldzweig,	  2009;	  Bun4n,	  2011;	  Jones,	  2014)	  have	  
iden4fied	  benefits	  in	  a	  variety	  of	  areas	  
•  Benefits	  aggregated	  by	  meaningful	  use	  categories	  
•  Increasingly	  studies	  using	  commercial	  systems	  

6	  
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What	  is	  biomedical	  and	  health	  
informa4cs?	  

•  Biomedical	  and	  health	  informa4cs	  (BMHI)	  is	  
the	  science	  of	  using	  data	  and	  informa4on,	  
open	  aided	  by	  technology,	  to	  improve	  
individual	  health,	  health	  care,	  public	  health,	  
and	  biomedical	  research	  (Hersh,	  2009)	  
–  It	  is	  about	  informa4on,	  not	  technology	  

•  Prac44oners	  are	  BMHI	  are	  usually	  called	  
informa4cians	  (some4mes	  informa4cists)	  

7	  

Biomedical	  and	  health	  informa4cs	  

Informa4cs	  =	  People	  +	  Informa4on	  +	  Technology	  

Biomedical	  and	  Health	  
Informa4cs	  Legal	  Informa4cs	   Chemoinforma4cs	  

Bioinforma4cs	  
(cellular	  and	  molecular)	  

Medical	  or	  Clinical	  
Informa4cs	  

(person)	  

{Clinical	  field}	  
Informa4cs	  

Public	  Health	  
Informa4cs	  
(popula4on)	  

Consumer	  Health	  
Informa4cs	  

Imaging	  Informa4cs	   Research	  Informa4cs	  

8	  
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Why	  are	  we	  not	  there?	  (Hersh,	  2004)	  

• 	  Cost	  
• 	  Technical	  challenges	  
• 	  Interoperability	  
• 	  Privacy	  and	  confiden4ality	  
• 	  Workforce	  

9	  

The	  US	  is	  a	  laggard,	  but	  improving	  
(Schoen,	  2012)	  

10	  
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And	  catching	  up	  

(King,	  ONC,	  2012)	  

(Hsaio,	  CDC,	  2014)	  

11	  

Although	  advanced	  func4onality	  is	  less	  
common	  everywhere	  (Schoen,	  2012)	  

Mul4func4onal	  health	  IT	  capacity	  –	  use	  of	  at	  least	  two	  
electronic	  func4ons:	  order	  entry	  management,	  genera4ng	  
pa4ent	  informa4on,	  genera4ng	  panel	  informa4on,	  and	  
rou4ne	  clinical	  decision	  support	   12	  
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Non-‐Western	  countries	  are	  making	  
progress	  too	  

13	  

US	  investment	  has	  been	  substan4al	  
“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	  
	  
Health	  Informa4on	  Technology	  for	  Economic	  and	  Clinical	  
Health	  (HITECH)	  Act	  of	  the	  American	  Recovery	  and	  
Reinvestment	  Act	  (ARRA)	  (Blumenthal,	  2010)	  
•  Incen4ves	  for	  electronic	  health	  record	  (EHR)	  adop4on	  

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

including	  $118M	  for	  workforce	  development)	  

14	  
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Centerpiece	  of	  HITECH	  is	  incen4ves	  for	  
“meaningful	  use”	  (MU)	  of	  EHRs	  

•  Driven	  by	  five	  underlying	  goals	  for	  healthcare	  system	  
–  Improving	  quality,	  safety	  and	  efficiency	  
–  Engaging	  pa4ents	  in	  their	  care	  
–  Increasing	  coordina4on	  of	  care	  
–  Improving	  the	  health	  status	  of	  the	  popula4on	  
–  Ensuring	  privacy	  and	  security	  

•  Consists	  of	  three	  requirements	  –	  use	  of	  cer4fied	  EHR	  
technology	  
–  In	  a	  meaningful	  manner	  –	  criteria	  mapped	  to	  above	  goals	  
–  Connected	  for	  health	  informa4on	  exchange	  (HIE)	  
–  To	  submit	  informa4on	  on	  clinical	  quality	  measures	  

15	  

Centerpiece	  of	  HITECH	  is	  incen4ves	  
for	  “meaningful	  use”	  (MU)	  of	  EHRs	  

•  Conceptually	  originated	  in	  legisla4on	  by	  Stark	  (2010)	  
–  Must	  use	  cer4fied	  EHR	  connected	  for	  health	  informa4on	  exchange	  

and	  able	  to	  submit	  	  data	  on	  clinical	  quality	  measures	  
•  All	  MU	  criteria	  must	  “map”	  to	  one	  or	  more	  of	  five	  goals	  for	  the	  

healthcare	  system	  
–  Improving	  quality,	  safety,	  and	  efficiency	  
–  Engaging	  pa4ents	  in	  their	  care	  
–  Increasing	  coordina4on	  of	  care	  
–  Improving	  the	  health	  status	  of	  the	  popula4on	  
–  Ensuring	  privacy	  and	  security	  

•  Examples	  
–  Implement	  drug-‐drug	  interac4on	  checks	  →	  Improving	  quality,	  safety,	  

and	  efficiency	  
–  Provide	  summary	  of	  care	  to	  pa4ents	  →	  Engaging	  pa4ents	  in	  their	  care	  

16 
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Overall	  requirements	  for	  MU	  

•  Use	  cer4fied	  EHR	  technology	  in	  a	  meaningful	  
manner	  

•  Use	  cer4fied	  EHR	  technology	  connected	  in	  a	  
manner	  that	  provides	  for	  health	  informa4on	  
exchange	  to	  improve	  the	  quality	  of	  care	  

•  Using	  cer4fied	  EHR	  technology,	  the	  provider	  
submits	  informa4on	  on	  clinical	  quality	  
measures	  

17	  

Implemented	  in	  three	  stages	  –	  
www.healthit.gov	  

2009	   2011	   2014	   2017	  

HIT-‐Enabled	  Health	  Reform	  

M
ea
ni
ng
fu
l	  U

se
	  C
rit
er
ia
	  

HITECH	  
Policies	   Stage	  1	  

Meaningful	  Use	  	  
Criteria	  (Capture/

share	  data)	   Stage	  2	  Meaningful	  
Use	  Criteria	  

(Advanced	  care	  
processes	  with	  

decision	  support)	  
Stage	  3	  

Meaningful	  Use	  
Criteria	  (Improved	  

Outcomes)	  

18	  



10 

MU	  opera4onalized	  

•  Stage	  1	  
– Objec4ves	  announced	  in	  2010	  
–  Program	  began	  payments	  on	  

•  January	  1,	  2011	  for	  EPs	  
•  October	  1,	  2010	  for	  EHs	  

•  Stage	  2	  
– Objec4ves	  announced	  in	  2012	  
–  Start	  pushed	  back	  one	  year	  to	  2014	  
–  Raised	  the	  bar,	  with	  addi4onal	  emphasis	  on	  pa4ent	  
engagement	  and	  health	  informa4on	  exchange	  

19	  

Warning:	  informa4on	  overload	  ahead	  

20	  

MU	  objec4ves	  

Stage	  1	  MU	   Stage	  2	  MU	  

MU	  objec4ves	  

Standards	  

Clinical	  quality	  measures	   Clinical	  quality	  measures	  
2014	  
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Criteria	  for	  Stages	  1-‐2	  MU	  
(Blumenthal,	  2010;	  Metzger,	  2012)	  

•  Core	  objec4ves	  –	  all	  must	  be	  met	  
•  Menu	  objec4ves	  –	  selected	  from	  set	  
•  Stage	  1	  

–  EPs	  must	  meet	  15	  core	  and	  5	  of	  10	  menu	  objec4ves	  
–  EHs	  must	  meet	  14	  core	  and	  5	  of	  10	  menu	  objec4ves	  
–  For	  EPs	  and	  EHs,	  one	  menu	  objec4ve	  must	  be	  a	  public	  
health	  measure	  

•  Stage	  2	  
–  EPs	  must	  meet	  17	  core	  and	  3	  of	  6	  menu	  objec4ves	  
–  EHs	  must	  meet	  16	  core	  and	  3	  of	  6	  menu	  objec4ves	  

21	  

New	  4meline	  for	  stages	  set	  in	  2013	  

22	  
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Stage	  1	  MU	  –	  core	  objec4ves	  
(Blumenthal,	  2010)	  

23	  

Stage	  1	  MU	  –	  menu	  objec4ves	  
(Blumenthal,	  2010)	  

24	  
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Stage	  2	  EP	  Core	  Objec4ves	  

25	  

Core Objective Measure 

1. CPOE 
Use CPOE for more than 60% of medication, 30% of 
laboratory, and 30% of radiology  

2. E-Rx E-Rx for more than 50% 

3. Demographics Record demographics for more than 80% 

4. Vital Signs Record vital signs for more than 80% 

5. Smoking Status Record smoking status for more than 80% 

6. Interventions 
Implement 5 clinical decision support interventions + drug/
drug and drug/allergy 

7. Labs Incorporate lab results for more than 55% 

8. Patient List Generate patient list by specific condition 

9. Preventive Reminders 
Use EHR to identify and provide reminders for preventive/
follow-up care for more than 10% of patients with two or 
more office visits in the last 2 years 

Stage	  2	  EP	  Core	  Objec4ves	  

26	  

Core Objective Measure 

10. Patient Access 
Provide online access to health information for more than 
50% with more than 5% actually accessing 

11. Visit Summaries 
Provide office visit summaries for more than 50% of office 
visits  

12. Education Resources 
Use EHR to identify and provide education resources more 
than 10% 

13. Secure Messages More than 5% of patients send secure messages to their EP 

14. Rx Reconciliation 
Medication reconciliation at more than 50% of transitions of 
care 

15. Summary of Care 

Provide summary of care document for more than 50% of 
transitions of care and referrals with 10% sent 
electronically and at least one sent to a recipient with a 
different EHR vendor or successfully testing with CMS 
test EHR 

16. Immunizations Successful ongoing transmission of immunization data 

17. Security Analysis 
Conduct or review security analysis and incorporate in risk 
management process 
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Stage	  2	  EP	  Menu	  Objec4ves	  

27	  

Menu Objective Measure 

1. Imaging Results 
More than 10% of imaging results are accessible through 
Certified EHR Technology 

2. Family History Record family health history for more than 20% 

3. Syndromic Surveillance 
Successful ongoing transmission of syndromic 
surveillance data 

4. Cancer 
Successful ongoing transmission of cancer case 
information 

5. Specialized Registry 
Successful ongoing transmission of data to a specialized 
registry 

6. Progress Notes 
Enter an electronic progress note for more than 30% of 
unique patients 

Stage	  2	  Hospital	  Core	  Objec4ves	  

28	  

Core Objective Measure 

1. CPOE 
Use CPOE for more than 60% of medication, 30% of 
laboratory, and 30% of radiology  

2. Demographics Record demographics for more than 80% 

3. Vital Signs Record vital signs for more than 80% 

4. Smoking Status Record smoking status for more than 80% 

5. Interventions 
Implement 5 clinical decision support interventions + drug/
drug and drug/allergy 

6. Labs Incorporate lab results for more than 55% 

7. Patient List Generate patient list by specific condition 

8. eMAR 
eMAR is implemented and used for more than 10% of 
medication orders 
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Stage	  2	  Hospital	  Core	  Objec4ves	  

29	  

Core Objective Measure 

9. Patient Access 
Provide online access to health information for more than 
50% with more than 5% actually accessing 

10. Education Resources 
Use EHR to identify and provide education resources 
more than 10% 

11. Rx Reconciliation 
Medication reconciliation at more than 50% of transitions 
of care 

12. Summary of Care 

Provide summary of care document for more than 50% of 
transitions of care and referrals with 10% sent 
electronically and at least one sent to a recipient with a 
different EHR vendor or successfully testing with CMS 
test EHR 

13. Immunizations Successful ongoing transmission of immunization data 

14. Labs 
Successful ongoing submission of reportable laboratory 
results 

15. Syndromic Surveillance 
Successful ongoing submission of electronic syndromic 
surveillance data 

16. Security Analysis 
Conduct or review security analysis and incorporate in 
risk management process 

Stage	  2	  Hospital	  Menu	  Objec4ves	  

30	  

Menu Objective Measure 

1. Progress Notes 
Enter an electronic progress note for more than 30% of 
unique patients 

2. E-Rx 
More than 10% electronic prescribing (eRx) of discharge 
medication orders 

3. Imaging Results 
More than 10% of imaging results are accessible through 
Certified EHR Technology 

4. Family History Record family health history for more than 20% 

5. Advanced Directives 
Record advanced directives for more than 50% of patients 
65 years or older  

6. Labs 
Provide structured electronic lab results to EPs for more 
than 20% 
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Clinical	  Quality	  Measures	  (CQMs)	  

Provider	  Type Prior	  to	  2014 2014	  and	  Beyond	  Stage	  2 
EPs Complete	  6	  of	  44	  

3	  core	  (or	  alternate)	  
3	  menu 

Complete	  9	  of	  64	  
At	  least	  one	  measure	  in	  
each	  of	  three	  Na4onal	  
Quality	  Strategy	  (NQS)	  
domains 

EHs	  and	  CAHs Report	  all	  15	  
measures 

Complete	  16	  of	  29	  
At	  least	  one	  measure	  in	  
each	  of	  three	  NQS	  
domains 

31	  

hMp://www.cms.gov/Regula4ons-‐and-‐Guidance/Legisla4on/
EHRIncen4vePrograms/2014_ClinicalQualityMeasures.html	  	  

EP	  CQMs	  –	  prior	  to	  2014	  
•  Core	  

–  Hypertension:	  Blood	  Pressure	  Measurement	  
–  Preven4ve	  Care	  and	  Screening	  Measure	  Pair	  

•  Tobacco	  Use	  Assessment	  
•  Tobacco	  Cessa4on	  Interven4on	  

–  Adult	  Weight	  Screening	  and	  Follow-‐up	  
•  Alterna4ves	  –	  if	  denominator	  of	  any	  core	  measures	  =	  0	  

–  Weight	  Assessment	  and	  Counseling	  for	  Children	  and	  
Adolescents	  

–  Preven4ve	  Care	  and	  Screening:	  Influenza	  Immuniza4on	  for	  
Pa4ents	  50	  Years	  Old	  or	  Older 	  	  

–  Childhood	  Immuniza4on	  Status	  	  
•  Must	  report	  on	  3	  of	  38	  addi4onal	  measures	  

32	  
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EH	  CQMs	  –	  prior	  to	  2014	  
•  An4coagula4on	  overlap	  therapy	  
•  Emergency	  department	  throughput	  –	  admission	  decision	  4me	  to	  ED	  departure	  4me	  for	  admiMed	  

pa4ents	  
•  Emergency	  department	  throughput	  –	  median	  4me	  from	  ED	  arrival	  to	  ED	  departure	  for	  admiMed	  

pa4ents	  
•  Incidence	  of	  poten4ally	  preventable	  venous	  thromboembolism	  	  
•  Intensive	  Care	  Unit	  venous	  thromboembolism	  prophylaxis	  
•  Ischemic	  or	  hemorrhagic	  stroke	  –	  an4thrombo4c	  therapy	  by	  day	  2	  
•  Ischemic	  or	  hemorrhagic	  stroke	  –	  rehabilita4on	  assessment	  
•  Ischemic	  or	  hemorrhagic	  stroke	  –	  stroke	  educa4on	  
•  Ischemic	  stroke	  –	  an4coagula4on	  for	  atrial	  fibrilla4on/fluMer	  
•  Ischemic	  stroke	  –	  discharge	  on	  an4-‐thrombo4cs	  
•  Ischemic	  stroke	  –	  discharge	  on	  sta4ns	  
•  Ischemic	  stroke	  –	  thromboly4c	  therapy	  for	  pa4ents	  arriving	  within	  2	  hours	  of	  symptom	  onset	  
•  Platelet	  monitoring	  on	  unfrac4onated	  heparin	  
•  Venous	  thromboembolism	  discharge	  instruc4ons	  
•  Venous	  thromboembolism	  prophylaxis	  within	  24	  hours	  of	  arrival	  

33 

2014	  CQMs	  

•  hMp://www.cms.gov/Regula4ons-‐and-‐Guidance/
Legisla4on/EHRIncen4vePrograms/
2014_ClinicalQualityMeasures.html	  

•  Each	  CQM	  has	  electronic	  specifica4on	  (eCQM)	  
that	  uses	  HQMF	  (XML-‐based)	  and	  NLM	  value	  set	  
–  Repository	  at	  
hMp://www.lantanagroup.com/especnavigator/	  	  

•  Beginning	  in	  2014,	  Medicare	  EPs	  and	  EHs	  must	  
electronically	  report	  CQM	  data	  to	  CMS	  (Medicaid	  
EPs	  and	  EHs	  to	  state)	  

34	  
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NQS	  domains	  

•  Pa4ent	  and	  Family	  Engagement	  
•  Pa4ent	  Safety	  
•  Care	  Coordina4on	  
•  Popula4on	  and	  Public	  Health	  
•  Efficient	  Use	  of	  Healthcare	  Resources	  
•  Clinical	  Processes/Effec4veness	  

35	  

Results	  of	  Stage	  1	  adop4on	  through	  
end	  of	  2013	  

Category	   Registered	   Paid	   Amount	  

EP	  Medicare	   291,368	   213,033	   $4.1B	  

EP	  Medicaid	   144,927	   110,260	   $2.6B	  

Hospitals	   4,693	   2,611	   $12.3B	  

EP	  Medicare	  
Advantage	   12,353	   $315M	  

Total	   440,988	   340,046	   $19.2B	  

5.6b	   36	  

hMp://www.cms.gov/Regula4ons-‐and-‐Guidance/Legisla4on/EHRIncen4vePrograms/DataAndReports.html	  	  



19 

Conclusions	  

•  A	  growing	  body	  of	  evidence	  supports	  EHR	  and	  
other	  IT	  to	  improve	  health	  and	  healthcare	  

•  The	  US	  and	  rest	  of	  the	  world	  are	  adop4ng	  
EHRs	  and	  other	  IT	  

•  The	  next	  step	  is	  to	  make	  use	  of	  the	  increasing	  
data	  achieve	  the	  learning	  healthcare	  system	  

•  There	  are	  challenges,	  but	  also	  benefits,	  to	  this	  
use	  data-‐driven,	  informa4on-‐driven	  evolu4on	  

37	  

For	  more	  informa4on	  
•  Bill	  Hersh	  

–  hMp://www.billhersh.info	  
•  Informa4cs	  Professor	  blog	  

–  hMp://informa4csprofessor.blogspot.com	  
•  OHSU	  Department	  of	  Medical	  Informa4cs	  &	  Clinical	  Epidemiology	  (DMICE)	  

–  hMp://www.ohsu.edu/informa4cs	  
–  hMp://www.youtube.com/watch?v=T-‐74duDDvwU	  
–  hMp://oninforma4cs.com	  

•  What	  is	  Biomedical	  and	  Health	  Informa4cs?	  
–  hMp://www.billhersh.info/wha4s	  

•  Office	  of	  the	  Na4onal	  Coordinator	  for	  Health	  IT	  (ONC)	  
–  hMp://www.healthit.gov	  

•  American	  Medical	  Informa4cs	  Associa4on	  (AMIA)	  
–  hMp://www.amia.org	  

•  Na4onal	  Library	  of	  Medicine	  (NLM)	  
–  hMp://www.nlm.nih.gov	  

38	  


