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QOutline

* Known data about the quantity of professions
needed as well as the skills and competencies
required

* Recent federal programs that have attempted
to expand that workforce, including from the
Office of the National Coordinator for Health
IT (ONC), the National Library of Medicine
(NLM), and others
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Workforce needs — original
motivations and questions

* As OHSU informatics program matured, and
10x10 was formed, wanted to know more
about informatics workforce need

— Extensive search for literature yielded little
* Thought process started with JAMIA (2006)
paper, “Who are the Informaticians?”

— Noted growing role for those who worked
“professionally” in informatics

What did data from circa 2006-2007

show?
Group Quantitative Qualitative
IT US and UK: ~1 FTE per 50-60 Knowledge of health
non-IT FTEL23 care deemed essential®
HIM ~170,000 now, increasing to Evolving role as
~200,000 by 2016° technology changes®
Informatics | Unknown; minimum estimates | CMIO is example of a
of ~12,000 clinical (one MD new position and is
and nurse per hospital)” and evolving?10
~1,000 public health?

1Gabler, 2003; 2Eardley, 2006; 3Hersh, 2008; *Monegain, 2004;°Dohm, 2007;
6AHIMA, 2003, 7Safran, 2005; éFriedman, 2007; °Leviss, 2006; 1°Shaffer, 2007
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In 2008, found a data source for
possible answers

Medical record fully electronic;

b H | M SS An a |yti CS Data ba Se Stage 7 CDO able to contribute to EHR as byproduct of EMR
Physician documentation (structured templates), full
- Self' repO rted data from Stage 6 )CDSS (Var\ancea& cor‘npliance), full REV-PACS
about 5,000 US hospitals,
InC| u d | I’lg IT FTE Stage 4 CPOE, CDSS (clinical protocols)
— EMR Adoption Model 81298 3 | (oot checking). PAGS avalanle outece Radiolo
* ITFTE per bed <0.1 for Stage 2 R T

Stages 1_2’ rising to "‘02 for Stage 1 Ancillaries — Lab, Rad, Pharmacy — Al Installed

Stages 4_6 StageO All Three Ancillaries Not Installed
* Extrapolating to all of US
— 108,390 IT staff at current 02 A\/

adoption at present

— Would increase to 149,174 if 0.15 /
all stages <4 hospitals moved o

to stage 4 005
* Need for >40,000 more!

IT FTE per Bed

0 1 2 3 4 5 6 7
EMR Adoption Model™ Score

«n

Among the things that led to

"SEC. 3016. INFORMATION TECHNOLOGY PROFESSIONALS IN HEALTH CARE.
"(@) In General.--The Secretary, in consultation with the Director of the National Science Foundation, shall provide
assistance to institutions of higher education (or consortia thereof) to establish or expand medical health informatics
education programs, including certification, undergraduate, and masters degree programs, for both health care and
information technology students to ensure the rapid and effective utilization and development of health information
technologies (in the United States health care infrastructure).
"(b) Activities.--Activities for which assistance may be provided under subsection (a) may include the following:
"(1) Developing and revising curricula in medical health informatics and related disciplines.
"(2) Recruiting and retaining students to the program involved.
"(3) Acquiring equipment necessary for student instruction in these programs, including the installation of testbed
networks for student use.
"(4) Establishing or enhancing bridge programs in the health informatics fields between community colleges and
universities.
"(c) Priority.~In providing assistance under subsection (a), the Secretary shall give preference to the following:
"(1) Existing education and training programs.
"(2) Programs designed to be completed in less than six months.
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Which led to ONC Workforce
Development Program

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

Health,IT Professionals $10M
o * Five universities funded
to develop curricula for
oevarcpiial community college
Centers
c A Development of programs
Uni ity- ommunity educational
Based College Rterials * OHSU funded to
Training onsortia .
$32M e Hialp trei b develop curricula and to
1,500 people than 10,500 deif serve as National
receive certificates Health IT Competency
professionals Examination Training &
Program . . .
Basic Competency Dissemination Center
. 3 L. Assessment
University-based training (UBT) $70M (NTDC)
funded with emphasis on short-term * Materials available at
training using distance learning $6M www.onc-ntdc.info

OHSU funded to enroll trainees in
existing programs

HITECH outcomes

* Job growth under-predicted; ...
actual numbers hired have .
been even higher

(Furukawa, 2012; Schwartz, “:z
2013) : e wem } >60K!

* Despite growth of jobs and
number trained, shortfalls
persist that undermine
success of IT projects,
including achievement of
meaningful use (CHIME, )
2012; HIMSS Analytics, L
2013; Towers-Watson,

2013)
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What are the competencies required
of groups of the workforce?

Table 2 Inventory of competencies n biomedica and ealt nformatics

Discipline  Title
Nursing Technology and informatics competencies

Informatics  AMIA-OHSU 10x10 Program - Detailed Curriculum,
Learning Objectives

Informatics ~ Core content for cetification of physicians (with
others to follow later)

Nursing In- TIGER Informatics Competencies Collaborative (TICC)

formatics ~ Final Report

Electronic  HIT Workforce Competencies by Role

health record

adoption

Informatics ~ Public Health Informatics Competencies

Informatics  Recommendations of the Intenational Mediical Infor-
matics Assodiation (IMIA) on education in biomedical
and health informatics

- Clinical informatics core content

Organization or Journal Year Discipline  Title Organization or Journal Year
[Reference] [Reference]
Assodation o Computng Ma- 1978 Computer Heath Computing: Curiculu for a0 Emerging Pro-
chinery (9] sdonce fon Nursing Clinics of North America 2008
] 1992 nformatics  Recommendations of the German Assaciation for [68]
edcal formats, Bomety and Epcemi
A SR AMIA-OHSU 10x10 Course [69] 2009
1999 edical s
Coleges 511 donts
2000 iformatcs: AMIA Core Content for Clinical 2009
Assaciton [52] malic Assodation (MIA) o education i helth and
medica formatc updatd n 2010) inioratis o]
UK National Heakth Service [S3] 2001 Informatics  Health Informatics Competency Profiles for the NHS ‘TIGER Nursing Informatics [70] 2009
20 arsng
ckes o borss 2 Fouw Lol of Prctcs office of the National Coordinator 2009
Univestyof Wteoo,Canada 2001 Informatics  Pontin the Wey:Competences nd Curicula n
) Health formatcs AT
Northwet Contror Publc Helth 2002 Publcheah  InfonaticsCompetnce o Publc HealhPofs
Practa [55] professonals  sionls Centers for Disease Controland 2009
2003 Nurse Pract- Prevention, [72]
Care s 51 T
o5 Toemire Intemational Medical Informatics 2010
searchers. Association [73]
Americn Coleg o Medicaln- 2004 Biinfomatics Traiig the NextGeneraton o fomtican: The
fornatcs 58] mpactof "BST” and Bonfomatcs
2005 et fr-
Health nformaticsand nfomation mation an- |
Managemen Eduction 59] agement .
T More recently:
Health nformatcsand fomnation mation an-
Managemen Educton 50 agenent
mematonlJoumalof Medkal 2005 Mursg Nursing nformatcsknowedge nd competeces
Infomai 1] atinal survey o usig edcatonprograms n the
e (Gardner, 2009)
Auswata 62 2006 iformatcs Ausallon Heathnformatics EducatonslFramenork

2006 “Information

age” students_ information age sudents

2009)

w 2007 informatics
Prfessionals (64
2007 Heath Sclene.
Ubrarians
2007 informatics
aino 66|
a6l 2007 informatcs %
caland bomedica Informatcs: a amework
2007 Informaties
Ies Associaton 67

&

Nursing

- Clinical informatics fellowship (Safran,

- Transitions, e.g., from implementation
- to analytics (Hersh, 2012)

Core content for clinical informatics (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 uidelines 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
345, and

3.4.6. Ontologies and taxonomies
3.4.7. Interoperability standards
3.5. Information System Lifecycle

5.1, Insti of clinical i 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
informatics has come from NLM

National Institutes of Health

U.S. National Library of Medicine

Databases nd, Read, Learn | Explore NLM | Research at NLM for You

Grants and Fundi xtramural Programs (EP) EP Home | Grant Programs
Hor Grant d Funding

NLM's University-based Biomedical Informatics Research Training Programs

In April 2012, Donald A.B. Lindberg, MD, Director of the National Library of Medicine (NLM), announced that NLM awarded 14 five-year grants, totaling more
than $67 million, for research training in biomedical informatics, the discipline that seeks to apply computer and communications technology to improve health.
View press release.

The National Library of Medicine supports research training in bit ical i at selected { il i in the United States. These programs
offer graduate ion and research i in a wide range of areas including: health care i i { ioil ics, clinical
research informatics, and public health informatics. Many programs also offer additional tracks in areas such as imaging and dental informatics. The
organizations funded to do this training are responsible for the selection of trainees; questions about eligibility, program specifics, and levels of support should
be addressed to the programs themselves. The location and contact information for NLM's training programs are provided below.

Each NLM informatics research training program makes special efforts to recruit individuals from underrepresented racial and ethnic groups, individuals with
disabilities, and those from economically, socially, culturally or educationally disadvantaged backgrounds, into careers in biomedical i
3

Focused on training researchers but many have had
operational roles as part of their jobs over the year

Numbers smaller than ONC but more prominent leaders

Informatics also part of comparative
effectiveness research workforce

Clinical epidemiology/Pharamcoepidemiology/EBM Biomedical Informatics

Electronic Clinical Data

- EHR data into Data Warehouses
- Clinical Decision Support

- Public health informatics

L

l Data Mining and Analysis ‘

Clinical Other Clinical
Trials Studies

\/

Systematic Reviews
- Prioritization
- Validation

Information
Needs

Methods 7

i Development /
g”-‘éc;!nes - Outcomes Research
uidedi Guideline - Decision Science
DE(‘j’eIOF'mEnt Development - Benefits Design / - Economics
Ia" | ot - Coverage Decisions
mplementation - Formulary Decisions Health Services Researfh
Guideline I
Implementation \l Communications

Dissemination
- Translation for clinicians
- Translation for patients/consumers

(Hersh, 2011)
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Conclusions

* There has been substantial growth in job
opportunities for biomedical informatics

* Growth larger in operational/professional
roles but still strong for academic/research
areas

— Augmented by shift of focus to data
* Tempered by reductions in federal research

funding, end of meaningful use incentives,
and other changes in healthcare




