
What	  Competencies	  in	  Clinical	  Informatics	  Are	  Required	  of	  21st	  
Century	  Clinicians	  and	  Informaticians?	  

	  
William	  Hersh,	  MD,	  FACP,	  FACMI	  

Diplomate,	  Clinical	  Informatics,	  ABPM	  
Professor	  and	  Chair	  

Department	  of	  Medical	  Informatics	  &	  Clinical	  Epidemiology	  
Oregon	  Health	  &	  Science	  University	  

Portland,	  OR,	  USA	  
Email:	  hersh@ohsu.edu	  
Web:	  www.billhersh.info	  

Blog:	  http://informaticsprofessor.blogspot.com	  
Twitter:	  https://twitter.com/williamhersh	  

	  
References	  
	  
Angrisano,	  C,	  Farrell,	  D,	  et	  al.	  (2007).	  Accounting	  for	  the	  Cost	  of	  Health	  Care	  in	  the	  United	  
States.	  Washington,	  DC,	  McKinsey	  &	  Company.	  
http://www.mckinsey.com/mgi/rp/healthcare/accounting_cost_healthcare.asp	  
Anonymous	  (2010).	  The	  State	  of	  Health	  Care	  Quality:	  2010.	  Washington,	  DC,	  National	  
Committee	  for	  Quality	  Assurance.	  http://www.ncqa.org/tabid/836/Default.aspx	  
Anonymous	  (2012).	  Demand	  Persists	  for	  Experienced	  Health	  IT	  Staff.	  Ann	  Arbor,	  MI,	  
College	  of	  Healthcare	  Information	  Management	  Executives.	  http://www.cio-‐
chime.org/chime/press/surveys/pdf/CHIME_Workforce	  _survey_report.pdf	  
Anonymous	  (2014).	  2014	  HIMSS	  Workforce	  Survey.	  Chicago,	  IL,	  HIMSS	  Analytics.	  
http://www.himssanalytics.org/research/AssetDetail.aspx?pubid=82173	  
Anonymous	  (2015).	  2015	  Healthcare	  Information	  Technology	  Salary	  Report,	  
HealthITJobs.com.	  https://www.healthitjobs.com/healthcare-‐it-‐careers-‐resources/2015-‐
healthitjobs-‐health-‐it-‐salary-‐survey.aspx	  
Blumenthal,	  D	  (2011).	  Implementation	  of	  the	  federal	  health	  information	  technology	  
initiative.	  New	  England	  Journal	  of	  Medicine.	  365:	  2426-‐2431.	  
Blumenthal,	  D	  (2011).	  Wiring	  the	  health	  system-‐-‐origins	  and	  provisions	  of	  a	  new	  federal	  
program.	  New	  England	  Journal	  of	  Medicine.	  365:	  2323-‐2329.	  
Brill,	  S	  (2013).	  Bitter	  Pill:	  Why	  Medical	  Bills	  Are	  Killing	  Us.	  Time,	  April	  4,	  2013.	  
http://healthland.time.com/2013/02/20/bitter-‐pill-‐why-‐medical-‐bills-‐are-‐killing-‐us/	  
Buntin,	  MB,	  Burke,	  MF,	  et	  al.	  (2011).	  The	  benefits	  of	  health	  information	  technology:	  a	  
review	  of	  the	  recent	  literature	  shows	  predominantly	  positive	  results.	  Health	  Affairs.	  30:	  
464-‐471.	  
Chaudhry,	  B,	  Wang,	  J,	  et	  al.	  (2006).	  Systematic	  review:	  impact	  of	  health	  information	  
technology	  on	  quality,	  efficiency,	  and	  costs	  of	  medical	  care.	  Annals	  of	  Internal	  Medicine.	  
144:	  742-‐752.	  
Classen,	  DC,	  Resar,	  R,	  et	  al.	  (2011).	  'Global	  trigger	  tool'	  shows	  that	  adverse	  events	  in	  
hospitals	  may	  be	  ten	  times	  greater	  than	  previously	  measured.	  Health	  Affairs.	  30:	  4581-‐
4589.	  



DesRoches,	  CM,	  Painter,	  MW,	  et	  al.	  (2015).	  Health	  Information	  Technology	  in	  the	  United	  
States	  2015	  -‐	  Transition	  to	  a	  Post-‐HITECH	  World.	  Princeton,	  NJ,	  Robert	  Wood	  Johnson	  
Foundation.	  http://www.rwjf.org/en/library/research/2015/09/health-‐information-‐
technology-‐in-‐the-‐united-‐states-‐2015.html	  
Detmer,	  DE	  and	  Shortliffe,	  EH	  (2014).	  Clinical	  informatics:	  prospects	  for	  a	  new	  medical	  
subspecialty.	  Journal	  of	  the	  American	  Medical	  Association.	  311:	  2067-‐2068.	  
Frank,	  JR,	  Mungroo,	  R,	  et	  al.	  (2010).	  Toward	  a	  definition	  of	  competency-‐based	  education	  in	  
medicine:	  a	  systematic	  review	  of	  published	  definitions.	  Medical	  Teacher.	  32:	  631-‐637.	  
Furukawa,	  MF,	  Vibbert,	  D,	  et	  al.	  (2012).	  HITECH	  and	  Health	  IT	  Jobs:	  Evidence	  from	  Online	  
Job	  Postings.	  Washington,	  DC,	  Office	  of	  the	  National	  Coordinator	  for	  Health	  Information	  
Technology.	  
http://www.healthit.gov/sites/default/files/pdf/0512_ONCDataBrief2_JobPostings.pdf	  
Gadd,	  CS,	  Williamson,	  JJ,	  et	  al.	  (2016).	  Eligibility	  requirements	  for	  advanced	  health	  
informatics	  certification.	  Journal	  of	  the	  American	  Medical	  Informatics	  Association.	  23:	  851-‐
854.	  
Gadd,	  CS,	  Williamson,	  JJ,	  et	  al.	  (2016).	  Creating	  advanced	  health	  informatics	  certification.	  
Journal	  of	  the	  American	  Medical	  Informatics	  Association.	  23:	  848-‐850.	  
Gardner,	  RM,	  Overhage,	  JM,	  et	  al.	  (2009).	  Core	  content	  for	  the	  subspecialty	  of	  clinical	  
informatics.	  Journal	  of	  the	  American	  Medical	  Informatics	  Association.	  16:	  153-‐157.	  
Goldzweig,	  CL,	  Towfigh,	  A,	  et	  al.	  (2009).	  Costs	  and	  benefits	  of	  health	  information	  
technology:	  new	  trends	  from	  the	  literature.	  Health	  Affairs.	  28:	  w282-‐w293.	  
Henry,	  J,	  Pylypchuk,	  Y,	  et	  al.	  (2016).	  Adoption	  of	  Electronic	  Health	  Record	  Systems	  among	  
U.S.	  Non-‐Federal	  Acute	  Care	  Hospitals:	  2008-‐2015.	  Washington,	  DC,	  Department	  of	  Health	  
and	  Human	  Services.	  http://dashboard.healthit.gov/evaluations/data-‐briefs/non-‐federal-‐
acute-‐care-‐hospital-‐ehr-‐adoption-‐2008-‐2015.php	  
Hersh,	  W	  (2004).	  Health	  care	  information	  technology:	  progress	  and	  barriers.	  Journal	  of	  the	  
American	  Medical	  Association.	  292:	  2273-‐2274.	  
Hersh,	  W	  (2009).	  A	  stimulus	  to	  define	  informatics	  and	  health	  information	  technology.	  BMC	  
Medical	  Informatics	  &	  Decision	  Making.	  9:	  24.	  http://www.biomedcentral.com/1472-‐
6947/9/24/	  
Hersh,	  W	  (2010).	  The	  health	  information	  technology	  workforce:	  estimations	  of	  demands	  
and	  a	  framework	  for	  requirements.	  Applied	  Clinical	  Informatics.	  1:	  197-‐212.	  
Hersh,	  W	  (2014).	  Square	  Pegs	  into	  Round	  Holes	  -‐	  Challenges	  for	  the	  Clinical	  Fellowship	  
Model	  for	  Clinical	  Informatics	  Subspecialty	  Training.	  Informatics	  Professor,	  May	  14,	  2014.	  
http://informaticsprofessor.blogspot.com/2014/05/square-‐pegs-‐into-‐round-‐holes-‐
challenges.html	  
Hersh,	  WR,	  Gorman,	  PN,	  et	  al.	  (2014).	  Beyond	  information	  retrieval	  and	  EHR	  use:	  
competencies	  in	  clinical	  informatics	  for	  medical	  education.	  Advances	  in	  Medical	  Education	  
and	  Practice.	  5:	  205-‐212.	  http://www.dovepress.com/beyond-‐information-‐retrieval-‐and-‐
electronic-‐health-‐record-‐use-‐competen-‐peer-‐reviewed-‐article-‐AMEP	  
Hersh,	  WR	  and	  Wright,	  A	  (2008).	  What	  workforce	  is	  needed	  to	  implement	  the	  health	  
information	  technology	  agenda?	  An	  analysis	  from	  the	  HIMSS	  Analytics™	  Database.	  AMIA	  
Annual	  Symposium	  Proceedings,	  Washington,	  DC.	  American	  Medical	  Informatics	  
Association.	  303-‐307.	  
Holmboe,	  E	  (2014).	  Realizing	  the	  promise	  of	  competency-‐based	  medical	  education.	  
Academic	  Medicine:	  Epub	  ahead	  of	  print.	  



Hoyt,	  RE	  and	  Yoshihashi,	  A,	  Eds.	  (2014).	  Health	  Informatics:	  Practical	  Guide	  for	  Healthcare	  
and	  Information	  Technology	  Professionals,	  Sixth	  Edition.	  Pensacola,	  FL,	  Lulu.com.	  
Jamoom,	  E	  and	  Hing,	  E	  (2015).	  Progress	  With	  Electronic	  Health	  Record	  Adoption	  Among	  
Emergency	  and	  Outpatient	  Departments:	  United	  States,	  2006–2011.	  Hyattsville,	  MD	  
National	  Center	  for	  Health	  Statistics,	  Centers	  for	  Disease	  Control	  and	  Prevention.	  
http://www.cdc.gov/nchs/data/databriefs/db187.htm	  
Jones,	  SS,	  Rudin,	  RS,	  et	  al.	  (2014).	  Health	  information	  technology:	  an	  updated	  systematic	  
review	  with	  a	  focus	  on	  meaningful	  use.	  Annals	  of	  Internal	  Medicine.	  160:	  48-‐54.	  
Kohn,	  LT,	  Corrigan,	  JM,	  et	  al.,	  Eds.	  (2000).	  To	  Err	  Is	  Human:	  Building	  a	  Safer	  Health	  System.	  
Washington,	  DC,	  National	  Academies	  Press.	  
Kulikowski,	  CA,	  Shortliffe,	  EH,	  et	  al.	  (2012).	  AMIA	  Board	  white	  paper:	  definition	  of	  
biomedical	  informatics	  and	  specification	  of	  core	  competencies	  for	  graduate	  education	  in	  
the	  discipline.	  Journal	  of	  the	  American	  Medical	  Informatics	  Association.	  19:	  931-‐938.	  
McGlynn,	  EA,	  Asch,	  SM,	  et	  al.	  (2003).	  The	  quality	  of	  health	  care	  delivered	  to	  adults	  in	  the	  
United	  States.	  New	  England	  Journal	  of	  Medicine.	  348:	  2635-‐2645.	  
Safran,	  C,	  Shabot,	  MM,	  et	  al.	  (2009).	  ACGME	  program	  requirements	  for	  fellowship	  
education	  in	  the	  subspecialty	  of	  clinical	  informatics.	  Journal	  of	  the	  American	  Medical	  
Informatics	  Association.	  16:	  158-‐166.	  
Schoen,	  C,	  Osborn,	  R,	  et	  al.	  (2009).	  A	  survey	  of	  primary	  care	  physicians	  in	  eleven	  countries,	  
2009:	  perspectives	  on	  care,	  costs,	  and	  experiences.	  Health	  Affairs.	  28:	  w1171-‐1183.	  
Schwartz,	  A,	  Magoulas,	  R,	  et	  al.	  (2013).	  Tracking	  labor	  demand	  with	  online	  job	  postings:	  the	  
case	  of	  health	  IT	  workers	  and	  the	  HITECH	  Act.	  Industrial	  Relations:	  A	  Journal	  of	  Economy	  
and	  Society.	  52:	  941–968.	  
Shortliffe,	  EH	  and	  Cimino,	  JJ,	  Eds.	  (2014).	  Biomedical	  Informatics:	  Computer	  Applications	  in	  
Health	  Care	  and	  Biomedicine	  (Fourth	  Edition).	  London,	  England,	  Springer.	  
Skochelak,	  SE,	  Hawkins,	  RE,	  et	  al.,	  Eds.	  (2016).	  Health	  Systems	  Science.	  New	  York,	  NY,	  
Elsevier.	  
Smith,	  M,	  Saunders,	  R,	  et	  al.	  (2012).	  Best	  Care	  at	  Lower	  Cost:	  The	  Path	  to	  Continuously	  
Learning	  Health	  Care	  in	  America.	  Washington,	  DC,	  National	  Academies	  Press.	  
Smith,	  PC,	  Araya-‐Guerra,	  R,	  et	  al.	  (2005).	  Missing	  clinical	  information	  during	  primary	  care	  
visits.	  Journal	  of	  the	  American	  Medical	  Association.	  293:	  565-‐571.	  
TenCate,	  O	  (2013).	  Nuts	  and	  bolts	  of	  enstrustable	  professional	  activities.	  Journal	  of	  
Graduate	  Medical	  Education.	  5:	  157-‐158.	  
VanDenBos,	  J,	  Rustagi,	  K,	  et	  al.	  (2011).	  The	  $17.1	  billion	  problem:	  the	  annual	  cost	  of	  
measurable	  medical	  errors.	  Health	  Affairs.	  30:	  596-‐603.	  
	  



1 

What	  Competencies	  in	  Clinical	  
Informa3cs	  Are	  Required	  of	  21st	  

Century	  Clinicians	  and	  Informa3cians?	  	  
William	  Hersh,	  MD,	  FACP,	  FACMI	  

Diplomate,	  Clinical	  Informa3cs,	  ABPM	  
Professor	  and	  Chair	  

Department	  of	  Medical	  Informa3cs	  &	  Clinical	  Epidemiology	  
Oregon	  Health	  &	  Science	  University	  

Portland,	  OR,	  USA	  
Email:	  hersh@ohsu.edu	  	  
Web:	  www.billhersh.info	  	  	  

Blog:	  hPp://informa3csprofessor.blogspot.com	  	  
	  

1	  

Outline	  

•  Background	  
•  Competencies	  for	  clinical	  informa3cians	  
•  Competencies	  in	  clinical	  informa3cs	  for	  
healthcare	  professionals	  

•  Educa3onal	  ac3vi3es	  and	  programs	  to	  achieve	  
competence	  

2	  
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Many	  problems	  in	  healthcare	  have	  
informa3on-‐related	  solu3ons	  

•  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	  –	  rising	  costs	  not	  sustainable;	  US	  spends	  
more	  but	  gets	  less	  (Angrisano,	  2007;	  Brill,	  2013)	  

•  Inaccessible	  informa3on	  –	  missing	  informa3on	  
frequent	  in	  primary	  care	  (Smith,	  2005)	  

3	  

Substan3al	  evidence	  that	  informa3on	  
interven3ons	  are	  part	  of	  solu3on	  

•  Systema3c	  reviews	  (Chaudhry,	  2006;	  Goldzweig,	  2009;	  
Bun3n,	  2011;	  Jones,	  2014)	  have	  iden3fied	  benefits	  in	  a	  
variety	  of	  areas,	  although	  
•  Quality	  of	  many	  studies	  could	  be	  bePer	  
•  Large	  number	  of	  early	  studies	  came	  from	  a	  small	  number	  
of	  “health	  IT	  leader”	  ins3tu3ons	  

4	  (Bun3n,	  2011)	  
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These	  problems	  and	  solu3ons	  led	  to	  
the	  HITECH	  Act	  and	  “meaningful	  use”	  

5	  

“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	  Informa3on	  Technology	  for	  Economic	  and	  Clinical	  
Health	  (HITECH)	  Act	  of	  the	  American	  Recovery	  and	  
Reinvestment	  Act	  (ARRA)	  (Blumenthal,	  2011)	  
•  Incen3ves	  for	  electronic	  health	  record	  (EHR)	  adop3on	  

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

including	  $118M	  for	  workforce	  development)	  

Which	  has	  led	  to	  significant	  EHR	  
adop3on	  in	  the	  US	  

6	  

Non-‐federal	  hospitals	  
(Henry,	  2016)	  

Emergency	  departments	  
(Jamoom,	  2015)	  

Outpa3ent	  departments	  
(Jamoom,	  2015)	  

Office-‐based	  physicians	  
(DesRoches,	  2015)	  
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But	  there	  are	  s3ll	  major	  challenges	  
(Hersh,	  2004)	  

7	  

• 	  Cost	  
• 	  Technical	  challenges	  
• 	  Interoperability	  
• 	  Privacy	  and	  confiden3ality	  
• 	  Workforce	  

Biomedical	  and	  health	  informa3cs	  
underlies	  the	  solu3ons	  

•  Biomedical	  and	  health	  informaGcs	  (BMHI)	  is	  the	  
science	  of	  using	  data	  and	  informa3on,	  ooen	  
aided	  by	  technology,	  to	  improve	  individual	  
health,	  health	  care,	  public	  health,	  and	  biomedical	  
research	  (Hersh,	  2009)	  
–  It	  is	  about	  informa3on,	  not	  technology	  
– Area	  of	  field	  focused	  on	  informa3cs	  for	  healthcare	  
called	  clinical	  informaGcs	  

•  Prac33oners	  are	  BMHI	  are	  usually	  called	  
informaGcians	  (some3mes	  informaGcists)	  

•  Overview	  textbooks:	  Shortliffe,	  2014;	  Hoyt,	  2014	  

8	  
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Defini3on	  of	  clinical	  informa3cs	  
(ACGME)	  

•  Clinical	  informa3cs	  …	  transforms	  health	  care	  
by	  analyzing,	  designing,	  implemen3ng,	  and	  
evalua3ng	  informa3on	  and	  communica3on	  
systems	  to	  improve	  pa3ent	  care,	  enhance	  
access	  to	  care,	  advance	  individual	  and	  
popula3on	  health	  outcomes,	  and	  strengthen	  
the	  clinician-‐pa3ent	  rela3onship	  

9	  

Growth	  of	  field	  has	  led	  to	  increased	  
job	  opportuni3es	  and	  shortages	  

•  Opportuni3es	  
–  Es3mated	  need	  for	  41,000	  addi3onal	  HIT	  professionals	  as	  
we	  moved	  to	  more	  advanced	  clinical	  systems	  (Hersh,	  
2008)	  

–  Actual	  numbers	  hired	  were	  even	  higher	  (Furukawa,	  2012;	  
Schwartz,	  2013)	  

•  Shortages	  
–  71%	  of	  healthcare	  CIOs	  said	  IT	  staff	  shortages	  could	  
jeopardize	  an	  enterprise	  IT	  project,	  while	  58%	  said	  they	  
would	  affect	  mee3ng	  meaningful	  use	  (CHIME,	  2012)	  

– More	  recent	  surveys	  paint	  con3nued	  picture	  of	  healthcare	  
organiza3ons	  and	  vendors	  having	  challenges	  recrui3ng	  
and	  maintaining	  staff	  (HIMSS,	  2014)	  

10	  
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Job	  growth	  and	  salaries	  are	  high	  

11	  

Employment	  in	  health	  IT-‐
related	  occupa3ons	  in	  the	  
health	  delivery	  system:	  
2005-‐2011	  (Furukawa,	  2012)	  

>60K!	  

www.healthitjobs.com  

A	  skilled	  workforce	  requires	  
“competence”	  

•  Competency-‐based	  educa3on	  (Frank,	  2010)	  
–  “An	  approach	  to	  preparing	  physicians	  for	  prac3ce	  that	  is	  
fundamentally	  oriented	  to	  graduate	  outcome	  abili3es	  and	  
organized	  around	  competencies	  derived	  from	  an	  analysis	  
of	  societal	  and	  pa3ent	  needs.	  It	  de-‐emphasizes	  3me-‐based	  
training.”	  

•  Growing	  adop3on	  in	  medical	  educa3on	  (Holmboe,	  
2014)	  
–  Aiming	  to	  create	  milestones	  for	  educa3on	  achievement	  
and	  development	  of	  entrustable	  professional	  ac3vi3es	  
(EPAs)	  for	  physicians	  in	  training	  (TenCate,	  2013)	  

•  Also	  being	  adopted	  in	  informa3cs	  educa3on	  

12	  
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Important	  topic	  for	  those	  entering	  the	  
medical	  school	  business	  

13	  

Inventory	  of	  competencies	  for	  various	  
groups	  (Hersh,	  2010)	  

•  Competencies	  differ	  by	  group	  
–  Informa3cians	  

•  Developing,	  implemen3ng,	  and	  
evalua3ng	  systems	  

•  Making	  op3mal	  use	  of	  
informa3on	  

•  Recent	  elucida3on	  of	  core	  
competencies	  by	  AMIA	  
(Kulikowski,	  2012)	  

–  Clinicians	  
•  Applying	  informa3cs	  in	  delivery	  

of	  care	  
•  Recent	  publica3on	  of	  

competencies	  for	  medical	  
students	  (Hersh,	  2014)	  

–  Pa3ents	  
•  Health	  informa3on	  literacy	  

14	  

… 
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Competencies	  of	  clinical	  
informa3cians	  (Safran,	  2009)	  

•  Search	  and	  appraise	  the	  literature	  relevant	  to	  clinical	  informa3cs	  
•  Demonstrate	  fundamental	  programming,	  database	  design,	  and	  user	  interface	  design	  skills	  
•  Develop	  and	  evaluate	  evidence-‐based	  clinical	  guidelines	  and	  represent	  them	  in	  an	  ac3onable	  way	  
•  Iden3fy	  changes	  needed	  in	  organiza3onal	  processes	  and	  clinician	  prac3ces	  to	  op3mize	  health	  

system	  opera3onal	  effec3veness	  
•  Analyze	  pa3ent	  care	  workflow	  and	  processes	  to	  iden3fy	  informa3on	  system	  features	  that	  would	  

support	  improved	  quality,	  efficiency,	  effec3veness,	  and	  safety	  of	  clinical	  services	  
•  Assess	  user	  needs	  for	  a	  clinical	  informa3on	  or	  telecommunica3on	  system	  or	  applica3on	  and	  

produce	  a	  requirements	  specifica3on	  document	  
•  Design	  or	  develop	  a	  clinical	  or	  telecommunica3on	  applica3on	  or	  system	  
•  Evaluate	  vendor	  proposals	  from	  the	  perspec3ves	  of	  mee3ng	  clinical	  needs	  and	  the	  costs	  of	  the	  

proposed	  informa3on	  solu3ons	  
•  Develop	  an	  implementa3on	  plan	  that	  addresses	  the	  sociotechnical	  components	  of	  system	  adop3on	  

for	  a	  clinical	  or	  telecommunica3on	  system	  or	  applica3on	  
•  Evaluate	  the	  impact	  of	  informa3on	  system	  implementa3on	  and	  use	  on	  pa3ent	  care	  and	  users	  
•  Develop,	  analyze,	  and	  report	  effec3vely	  (verbally	  and	  in	  wri3ng)	  about	  key	  informa3cs	  processes	  

15	  

Core	  content	  for	  clinical	  informa3cs	  (Gardner,	  2009)	  

16	  

1. Fundamentals
1.1. Clinical Informatics
1.1.1. The discipline of informatics
1.1.2. Key informatics concepts, models, theories
1.1.3. Clinical informatics literature
1.1.4. International clinical informatics practices
1.1.5. Ethics and professionalism
1.1.6. Legal and regulatory issues
1.2. The Health System
1.2.1. Determinants of individual and population health
1.2.2. Primary domains, organizational structures,      
cultures, and processes
1.2.3. The flow of data, information, and knowledge 
within the health system
1.2.4. Policy & regulatory framework
1.2.5. Health economics and financing
1.2.6. Forces shaping health care delivery
1.2.7. Institute of Medicine quality components

2. Clinical Decision Making and Care Process 
Improvement
2.1. Clinical Decision Support
2.1.1. The nature and cognitive aspects of human 
decision making
2.1.2. Decision science
2.1.3. Application of clinical decision support
2.1.4. Transformation of knowledge into clinical decision 
support tools
2.1.5. Legal, ethical, and regulatory issues
2.1.6. Quality and safety issues
2.1.7. Supporting decisions for populations of patients
2.2. Evidence-based Patient Care
2.2.1. Evidence sources
2.2.2. Evidence grading
2.2.3. Clinical guidelines
2.2.4. Implementation of guidelines as clinical algorithms
2.2.5. Information retrieval and analysis
2.3. Clinical Workflow Analysis, Process Redesign, and 
Quality Improvement
2.3.1. Methods of workflow analysis
2.3.2. Principles of workflow re-engineering
2.3.3. Quality improvement principles and practices

3. Health Information Systems
3.1. Information Technology Systems
3.1.1. Computer Systems
3.1.2. Architecture
3.1.3. Networks
3.1.4. Security
3.1.5. Data
3.1.6. Technical approaches that enable sharing data
3.2. Human Factors Engineering
3.2.1. Models, theories, and practices of human-computer 
(machine) interaction (HCI)
3.2.2. HCI Evaluation, usability testing, study design and 
methods
3.2.3. Interface design standards and design principles
3.2.4. Usability engineering
3.3. Health Information Systems and Applications
3.3.1. Types of functions offered by systems
3.3.2. Types of settings where systems are used
3.3.3. Electronic health/medical records systems as the 
foundational tool
3.3.4. Telemedicine
3.4. Clinical Data Standards
3.4.1. Standards development history and current process
3.4.2. Data standards and data sharing
3.4.3. Transaction standards
3.4.4. Messaging standards
3.4.5. Nomenclatures, vocabularies, and terminologies
3.4.6. Ontologies and taxonomies
3.4.7. Interoperability standards
3.5. Information System Lifecycle
3.5.1. Institutional governance of clinical information systems
3.5.2. Clinical information needs analysis and system selection
3.5.3. Clinical information system implementation
3.5.4. Clinical information system testing, before, during and 
after implementation
3.5.5. Clinical information system maintenance
3.5.6. Clinical information system evaluation

4. Leading and Managing Change
4.1. Leadership Models, Processes, and Practices
4.1.1. Dimensions of effective leadership
4.1.2. Governance
4.1.3. Negotiation
4.1.4. Conflict management
4.1.5. Collaboration
4.1.6. Motivation
4.1.7. Decision making
4.2. Effective Interdisciplinary Teams
4.2.1. Human resources management 
4.2.2. Team productivity and effectiveness
4.2.3. Group management processes
4.2.4. Managing meetings
4.2.5. Managing group deliberations
4.3. Effective Communications
4.3.1. Effective presentations to groups
4.3.2. Effective one-on-one communication
4.3.3. Writing effectively for various audiences and goals
4.3.4. Developing effective communications program to 
support system implementation
4.4. Project Management
4.4.1. Basic principles
4.4.2. Identifying resources
4.4.3. Resource allocation
4.4.4. Project management tools (non-software specific)
4.4.5. Informatics project challenges
4.5. Strategic and Financial Planning for Clinical Information 
Systems
4.5.1. Establishing mission and objectives
4.5.2. Environmental scanning
4.5.3. Strategy formulation
4.5.4. Action planning and strategy implementation
4.5.5. Capital and operating budgeting
4.5.6. Principles of managerial accounting
4.5.7. Evaluation of planning process
4.6. Change Management
4.6.1. Assessment of organizational culture and behavior
4.6.2. Change theories 
4.6.3. Change management strategies
4.6.4. Strategies for promoting adoption and effective use of 
clinical information systems
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In	  reality,	  applicable	  to	  all	  healthcare	  
professionals	  and	  students.	  
	  
Part	  of	  larger	  health	  systems	  science	  
(Skochelak,	  2016)	  

Educa3onal	  programs	  for	  achieving	  
competence	  

•  Informa3cians	  
•  Clinicians	  

18	  
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Academic	  programs	  for	  informa3cians	  

•  An	  ever-‐growing	  number	  of	  programs	  –	  list	  of	  US	  informa3cs	  
programs	  on	  AMIA	  Web	  site	  
–  hPp://www.amia.org/educa3on/programs-‐and-‐courses	  	  

•  Programs	  come	  in	  many	  flavors:	  medical,	  clinical,	  biomedical,	  
health,	  bio-‐,	  nursing,	  etc.	  informa3cs	  

•  Funding	  available	  for	  research	  programs	  from	  Na3onal	  Library	  of	  
Medicine	  (NLM),	  which	  funds	  fellowships	  to	  train	  future	  
researchers	  at	  doctoral	  and	  postdoctoral	  levels	  at	  14	  universi3es	  
–  hPp://www.nlm.nih.gov/ep/GrantTrainIns3tute.html	  	  
–  Also	  others	  from	  Veteran’s	  Administra3on,	  Kaiser-‐Permanente,	  and	  

other	  ins3tutes	  of	  the	  Na3onal	  Ins3tutes	  of	  Health	  (NIH)	  
•  New	  fellowships	  for	  clinical	  informa3cs	  subspecialists	  accredited	  by	  

Accredita3on	  Council	  for	  Graduate	  Medical	  Educa3on	  (ACGME)	  

19	  

OHSU	  Biomedical	  Informa3cs	  
Graduate	  Program	  

•  Aims	  to	  train	  future	  
professionals,	  leaders,	  and	  
researchers	  

•  Graduate	  level	  programs	  
–  Graduate	  Cer3ficate	  
–  Master’s	  –	  research,	  
professional	  

–  PhD	  
•  Graduate	  Cer3ficate	  and	  

Master’s	  available	  online	  
•  Innova3ons	  in	  online	  

learning,	  including	  AMIA	  
10x10	  Program	  

20	  

hPp://www.ohsu.edu/informa3cs	  	  	  
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How	  have	  OHSU	  students	  and	  graduates	  
done?	  

•  Now	  have	  nearly	  20	  years	  of	  experience…	  
•  General	  observa3on:	  What	  people	  do	  when	  they	  
graduate	  is	  par3ally	  dependent	  on	  what	  they	  did	  
when	  they	  entered,	  e.g.,	  
–  Physicians,	  nurses,	  public	  health,	  etc.	  draw	  on	  their	  
clinical/professional	  background	  

–  Informa3on	  technology	  professionals	  draw	  on	  their	  unique	  
background	  and	  experience	  

•  Graduates	  have	  obtained	  jobs	  in	  a	  variety	  of	  seyngs,	  
e.g.,	  clinical,	  academic,	  and	  industry	  

•  Some	  have	  obtained	  jobs	  before	  finishing	  the	  
program;	  a	  few	  before	  star3ng	  

21	  

Clinical	  informa3cs	  subspecialty	  
•  Following	  usual	  path	  of	  five	  years	  of	  
“grandfathering”	  training	  requirements	  to	  take	  
cer3fica3on	  exam	  before	  formal	  fellowships	  
required	  

•  Two	  paths	  to	  eligibility	  for	  exam	  in	  first	  five	  years	  
–  Prac3ce	  pathway	  –	  prac3cing	  25%	  3me	  for	  at	  least	  
three	  years	  within	  last	  five	  years	  (educa3on	  counts	  at	  
half	  3me	  of	  prac3ce)	  

– Non-‐tradi3onal	  fellowships	  –	  	  qualifying	  educa3onal	  
or	  training	  experience,	  e.g.,	  NLM,	  VA,	  or	  other	  
fellowship	  or	  educa3onal	  program	  (e.g.,	  master’s	  
degree)	  

22	  
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Clinical	  informa3cs	  subspecialty	  for	  
physicians	  –	  history	  

•  2009	  
–  American	  Medical	  Informa3cs	  Associa3on	  (AMIA)	  
develops	  and	  publishes	  plans	  for	  curriculum	  and	  training	  
requirements	  (Gardner,	  2009;	  Safran,	  2009)	  

•  2011	  
–  American	  Board	  of	  Medical	  Special3es	  (ABMS)	  approves	  
–  American	  Board	  of	  Preven3ve	  Medicine	  (ABPM)	  becomes	  
administra3ve	  home	  

•  2013	  
–  AMIA	  board	  review	  course	  launched	  
–  First	  cer3fica3on	  exam	  administered,	  with	  456	  physicians	  
cer3fied,	  including	  seven	  from	  OHSU	  

23	  

Clinical	  informa3cs	  subspecialty	  for	  
physicians	  –	  history	  

•  2014	  
–  ACGME	  rules	  for	  fellowship	  accredita3on	  released,	  with	  first	  
three	  programs	  accredited	  (including	  OHSU)	  

–  Another	  331	  physicians	  cer3fied	  
•  2015	  

–  OHSU	  fellowship	  launched	  
–  Another	  320	  physicians	  cer3fied	  (total	  of	  1107)	  

•  2016	  
–  20th	  program	  achieves	  ACGME	  accredita3on	  
–  Second	  year	  of	  OHSU	  fellowship	  

•  2017	  
–  Last	  year	  of	  “grandfathering”	  period	  –	  although	  proposal	  under	  
review	  at	  ABPM	  to	  extend	  for	  five	  addi3onal	  years	  

24	  
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Clinical	  training	  model	  presents	  some	  
challenges	  

•  Fragmenta3on	  and	  funding	  challenges	  (Detmer,	  2014)	  
•  Clinical	  fellowship	  model	  has	  some	  aspects	  of	  “fiyng	  

square	  pegs	  into	  round	  holes”	  (Hersh,	  2014)	  
•  Requirement	  of	  two-‐year,	  full-‐3me	  fellowship	  for	  board	  

cer3fica3on	  may	  limit	  career	  paths	  
–  Many	  clinicians	  pursue	  informa3cs	  in	  mid-‐career	  

•  Concerns	  about	  sustainability	  of	  funding	  
–  Fellows	  may	  prac3ce	  but	  CMS	  rules	  do	  not	  allow	  them	  to	  bill	  

•  Informa3cs	  is	  not	  only	  for	  physicians	  –	  AMIA	  developing	  
Advanced	  Health	  Informa3cs	  Cer3fica3on	  for	  others,	  
including	  non-‐boarded	  physicians	  (Gadd,	  2016)	  
–  hPps://www.amia.org/advanced-‐health-‐informa3cs-‐
cer3fica3on	  	  

25	  

Aoer	  2018	  (2023?),	  only	  pathway	  will	  
be	  clinical	  (ACGME)	  fellowships	  

•  One	  of	  9	  special3es	  must	  serve	  as	  administra3ve	  
home	  
– Accredita3on	  3ed	  to	  specialty	  RRC	  

•  Fellow	  must	  stay	  clinically	  ac3ve	  in	  their	  primary	  
specialty	  

•  Many	  hope	  over	  3me	  that	  ACGME	  will	  allow	  
flexibility	  and	  innova3on,	  e.g.,	  
–  Blended	  with	  residencies	  or	  other	  fellowships	  
–  Training	  not	  limited	  by	  3me	  or	  place	  –	  especially	  if	  we	  
aim	  for	  competency-‐based	  training	  

26	  
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Also	  need	  informa3cs	  educa3on	  for	  
clinicians	  

•  OHSU	  developing	  curricula	  around	  
our	  competencies	  (Hersh,	  2014)	  
–  Interac3ve	  lectures	  and	  series,	  e.g.,	  

•  “Informa3on	  is	  Different	  Now	  That	  
You’re	  a	  Doctor”	  

•  “Informa3cs,	  EBM,	  and	  Cri3cal	  Thinking”	  
–  Pearls	  –	  weekly	  7-‐10	  minute	  
recording	  on	  various	  topics	  

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

•  Assessments	  key,	  including	  being	  
part	  of	  board	  exams,	  e.g.,	  USMLE	  

27	  

Conclusions	  

•  Some	  problems	  in	  healthcare	  have	  informa3cs	  
solu3ons	  

•  Competence	  in	  clinical	  informa3cs	  is	  essen3al	  
for	  21st	  century	  healthcare	  professionals	  

•  Many	  opportuni3es	  for	  clinical	  informa3cs	  
professionals	  who	  will	  lead	  the	  way	  

28	  
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For	  more	  informa3on	  
•  Bill	  Hersh	  

–  hPp://www.billhersh.info	  	  
•  Informa3cs	  Professor	  blog	  

–  hPp://informa3csprofessor.blogspot.com	  	  
•  OHSU	  Department	  of	  Medical	  Informa3cs	  &	  Clinical	  Epidemiology	  (DMICE)	  

–  hPp://www.ohsu.edu/informa3cs	  	  
–  hPp://www.youtube.com/watch?v=T-‐74duDDvwU	  	  
–  hPp://oninforma3cs.com	  	  

•  What	  is	  Biomedical	  and	  Health	  Informa3cs?	  
–  hPp://www.billhersh.info/wha3s	  	  

•  Office	  of	  the	  Na3onal	  Coordinator	  for	  Health	  IT	  (ONC)	  
–  hPp://healthit.hhs.gov	  	  

•  American	  Medical	  Informa3cs	  Associa3on	  (AMIA)	  
–  hPp://www.amia.org	  	  

•  Na3onal	  Library	  of	  Medicine	  (NLM)	  
–  hPp://www.nlm.nih.gov	  	  
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