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Outline	  

•  Known	  data	  about	  the	  quan-ty	  of	  professions	  
needed	  as	  well	  as	  the	  skills	  and	  competencies	  
required	  

•  Recent	  federal	  programs	  that	  have	  aSempted	  
to	  expand	  that	  workforce,	  including	  from	  the	  
Office	  of	  the	  Na-onal	  Coordinator	  for	  Health	  
IT	  (ONC),	  the	  Na-onal	  Library	  of	  Medicine	  
(NLM),	  and	  others	  
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Workforce	  needs	  –	  original	  
mo-va-ons	  and	  ques-ons	  

•  As	  OHSU	  informa-cs	  program	  matured,	  and	  
10x10	  was	  formed,	  wanted	  to	  know	  more	  
about	  informa-cs	  workforce	  need	  
– Extensive	  search	  for	  literature	  yielded	  liSle	  

•  Thought	  process	  started	  with	  JAMIA	  (2006)	  
paper,	  “Who	  are	  the	  Informa-cians?”	  
– Noted	  growing	  role	  for	  those	  who	  worked	  
“professionally”	  in	  informa-cs	  

4	  

What	  did	  data	  from	  circa	  2006-‐2007	  
show?	  

Group	   Quan-ta-ve	   Qualita-ve	  
IT	   US	  and	  UK:	  ~1	  FTE	  per	  50-‐60	  

non-‐IT	  FTE1,2,3	  
Knowledge	  of	  health	  
care	  deemed	  essen-al4	  

HIM	   ~170,000	  now,	  increasing	  to	  
~200,000	  by	  20165	  

Evolving	  role	  as	  
technology	  changes6	  

Informa-cs	   Unknown;	  minimum	  es-mates	  
of	  ~12,000	  clinical	  (one	  MD	  
and	  nurse	  per	  hospital)7	  and	  
~1,000	  public	  health8	  

CMIO	  is	  example	  of	  a	  
new	  posi-on	  and	  is	  
evolving9,10	  

1Gabler,	  2003;	  2Eardley,	  2006;	  3Hersh,	  2008;	  4Monegain,	  2004;5Dohm,	  2007;	  
6AHIMA,	  2003,	  7Safran,	  2005;	  8Friedman,	  2007;	  9Leviss,	  2006;	  10Shaffer,	  2007	  
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In	  2008,	  found	  a	  data	  source	  for	  
possible	  answers	  

•  HIMSS	  Analy-cs	  Database	  
–  Self-‐reported	  data	  from	  
about	  5,000	  US	  hospitals,	  
including	  IT	  FTE	  

–  EMR	  Adop-on	  Model	  
•  IT	  FTE	  per	  bed	  <0.1	  for	  

stages	  1-‐2,	  rising	  to	  ~0.2	  for	  
stages	  4-‐6	  

•  Extrapola-ng	  to	  all	  of	  US	  
–  108,390	  IT	  staff	  at	  current	  
adop-on	  at	  present	  

–  Would	  increase	  to	  149,174	  if	  
all	  stages	  <4	  hospitals	  moved	  
to	  stage	  4	  
•  Need	  for	  >40,000	  more!	  
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Among	  the	  things	  that	  led	  to	  
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Which	  led	  to	  ONC	  Workforce	  
Development	  Program	  

•  University-‐based	  training	  (UBT)	  
funded	  with	  emphasis	  on	  short-‐term	  
training	  using	  distance	  learning	  

•  OHSU	  funded	  to	  enroll	  trainees	  in	  
exis-ng	  programs	  

Investment	  of	  $118M	  based	  on	  es-mated	  need	  for	  51,000	  health	  IT	  
professionals	  in	  12	  workforce	  roles	  (Hersh,	  2012)	  

•  Five	  universi-es	  funded	  
to	  develop	  curricula	  for	  
community	  college	  
programs	  

•  OHSU	  funded	  to	  
develop	  curricula	  and	  to	  
serve	  as	  Na-onal	  
Training	  &	  
Dissemina-on	  Center	  
(NTDC)	  

•  Materials	  available	  at	  
www.onc-‐ntdc.info	  

$70M	  

$6M	  

$32M	  

$10M	  
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HITECH	  outcomes	  
•  Job	  growth	  under-‐predicted;	  

actual	  numbers	  hired	  have	  
been	  even	  higher	  
(Furukawa,	  2012;	  Schwartz,	  
2013)	  

•  Despite	  growth	  of	  jobs	  and	  
number	  trained,	  shorsalls	  
persist	  that	  undermine	  
success	  of	  IT	  projects,	  
including	  achievement	  of	  
meaningful	  use	  (CHIME,	  
2012;	  HIMSS	  Analy-cs,	  
2013;	  Towers-‐Watson,	  
2013)	  

8	  

>60K!	  
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What	  are	  the	  competencies	  required	  
of	  groups	  of	  the	  workforce?	  

More	  recently:	  
-‐  Clinical	  informa-cs	  core	  content	  

(Gardner,	  2009)	  
-‐  Clinical	  informa-cs	  fellowship	  (Safran,	  

2009)	  
-‐  Transi-ons,	  e.g.,	  from	  implementa-on	  

to	  analy-cs	  (Hersh,	  2012)	  

Core	  content	  for	  clinical	  informa-cs	  (Gardner,	  2009)	  
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"
"

10	  
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More	  longstanding	  training	  in	  
informa-cs	  has	  come	  from	  NLM	  

Focused	  on	  training	  researchers	  but	  many	  have	  had	  
opera-onal	  roles	  as	  part	  of	  their	  jobs	  over	  the	  year	  
	  
Numbers	  smaller	  than	  ONC	  but	  more	  prominent	  leaders	  

Biomedical	  Informa-cs	  

Communica-ons	  

Clinical	  
Guidelines	  
Development	  
and	  
Implementa-on	   Health	  Services	  Research	  

Clinical	  epidemiology/Pharamcoepidemiology/EBM	  

Informa-cs	  also	  part	  of	  compara-ve	  
effec-veness	  research	  workforce	  

Clinical	  
Trials	  

Other	  Clinical	  
Studies	  

Systema-c	  Reviews	  
-‐ 	  Priori-za-on	  
-‐ 	  Valida-on	  

Electronic	  Clinical	  Data	  
-‐ 	  EHR	  data	  into	  Data	  Warehouses	  
-‐ 	  Clinical	  Decision	  Support	  
-‐ 	  Public	  health	  informa-cs	  

Data	  Mining	  and	  Analysis	  

Guideline	  
Development	  

Guideline	  
Implementa-on	  

Dissemina-on	  
-‐ 	  Transla-on	  for	  clinicians	  
-‐ 	  Transla-on	  for	  pa-ents/consumers	  

-‐	  Outcomes	  Research	  
-‐	  Decision	  Science	  
-‐	  Economics	  

Methods	  
Development	  

Informa-on	  
Needs	  

-‐	  Benefits	  Design	  
-‐	  Coverage	  Decisions	  
-‐	  Formulary	  Decisions	  

(Hersh,	  2011)	  
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Conclusions	  

•  There	  has	  been	  substan-al	  growth	  in	  job	  
opportuni-es	  for	  biomedical	  informa-cs	  

•  Growth	  larger	  in	  opera-onal/professional	  
roles	  but	  s-ll	  strong	  for	  academic/research	  
areas	  
– Augmented	  by	  shiv	  of	  focus	  to	  data	  

•  Tempered	  by	  reduc-ons	  in	  federal	  research	  
funding,	  end	  of	  meaningful	  use	  incen-ves,	  
and	  other	  changes	  in	  healthcare	  


