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Many problems in healthcare have
information-related solutions

* 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 information — missing information
frequent in primary care (Smith, 2005)

28/
O

OHSU

Substantial evidence that information

interventions are part of solution

* Systematic reviews (Chaudhry, 2006; Goldzweig, 2009;
Buntin, 2011; Jones, 2014) have identified benefits in a
variety of areas, although

* Quality of many studies could be better

* Large number of early studies came from a small number
of “health IT leader” institutions

Access to care — Positive
Preventive care — Mixed-positive
Neutral
Care process — [ ] ® Negative
Patient satisfaction — 1
Patient safety — [ ]
Provider satisfaction — ||
Effectiveness of care —
Efficiency of care — 1
I | I I

(Buntin, 2011) 0 25 50 75 100
Number of study outcomes




These problems and solutions led to
the HITECH Act and “meaningful use”

CNN.com r

Hot Topics » U.S. Economy - Movies - Gaza - Consume

Obama'’s big idea: Digital
health records

President-elect Barack Obama, as part of his
effortto revive the economy, is proposing a
massive effort to modernize health care by
making all health records standardized and
electronic. The govemment estimates about
212,000 jobs could be created by this program,
CNNMoney reports. full sto

“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 Information Technology for Economic and Clinical

Health (HITECH) Act of the American Recovery and

Reinvestment Act (ARRA) (Blumenthal, 2011)

* Incentives for electronic health record (EHR) adoption
by physicians and hospitals (up to $27B)

 Direct grants administered by federal agencies (528,
including $118M for workforce development)

Percent

Percentage of U.S.
office-based physicians

Which has led to significant EHR
adoption in the US
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But there are still major challenges
(Hersh, 2004)

Health Care Information Technology
Progress and Barriers

|
e Cost
e Technical challenges
e Interoperability
e Privacy and confidentiality
e Workforce

See also p 2255.

Biomedical and health informatics
underlies the solutions

* Biomedical and health informatics (BMHI) is the
science of using data and information, often
aided by technology, to improve individual
health, health care, public health, and biomedical
research (Hersh, 2009)

— It is about information, not technology
— Area of field focused on informatics for healthcare
called clinical informatics

* Practitioners are BMHI are usually called
informaticians (sometimes informaticists)

* Overview textbooks: Shortliffe, 2014; Hoyt, 2014




Definition of clinical informatics
(ACGME)

* Clinical informatics ... transforms health care
by analyzing, designing, implementing, and
evaluating information and communication
systems to improve patient care, enhance
access to care, advance individual and
population health outcomes, and strengthen
the clinician-patient relationship

OHSU

Growth of field has led to increased

job opportunities and shortages

* Opportunities

— Estimated need for 41,000 additional 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 ClOs said IT staff shortages could
jeopardize an enterprise IT project, while 58% said they
would affect meeting meaningful use (CHIME, 2012)

— More recent surveys paint continued picture of healthcare
organizations and vendors having challenges recruiting
and maintaining staff (HIMSS, 2014)

</
10 O
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Job growth and salaries are high

0.0

Employment in health IT- o
related occupations in the o0 P
health delivery system: s } >60K!

2005-2011 (Furukawa, 2012)

277276 275,58

www.healthitjobs.com o

2005 007 E! 009

Y BY JOB FUNCTION

@
$8S8S $$%$ ® soo
PROJECT IT BUSINESS HEALTHCARE T
MANAGER MANAGEMENT WNTELUGENCE INFORMATICS @'gr\%w?gﬁ} oN
$107,674.00 $94,275.05 $81,574.31 $80,907.41 $78147.27
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A skilled workforce requires
“competence”

* Competency-based education (Frank, 2010)

— “An approach to preparing physicians for practice that is
fundamentally oriented to graduate outcome abilities and
organized around competencies derived from an analysis
of societal and patient needs. It de-emphasizes time-based
training.”

* Growing adoption in medical education (Holmboe,
2014)

— Aiming to create milestones for education achievement
and development of entrustable professional activities
(EPAs) for physicians in training (TenCate, 2013)

* Also being adopted in informatics education

\
12




Important topic for those entering the
medical school business

Opinion & Editorial Research & Data

Modern Welcome, WILLIAM £¥

Healthcare CEETETT -

The leader in healthcare business news, research & data

Providers Insurance Government Finance Technology Transformation Safety & Quality

Home > Providers > Not-for-Profit Hospitals

gooopooo Geisinger Health acquires Pa.
a medical school

By Maria Castellucci | September 28, 2016
RELATED CONTENT

Danville, Pa.-based Geisinger Health System announced Wednesday that it
Aiming to provide concierge care ‘for ) ) .
the masses' has acquired the Commonwealth Medical College, based in Scranton, Pa.

Geisinger's second century of The school will give Geisinger a pipeline of future doctors.

innovation: Health system spreading

best practices through new company Geisinger, which currently employs 30,000, will retain all 1,200 faculty

members at Commonwealth Medical and its approximately 200 students. \
The system will also support operating costs and expansion at the
institution.
OHSU

Inventory of competencies for various
groups (Hersh, 2010)

o Com petenc|es d |ffer by group Review aD Applied Clinical Informatics 207

— |Informaticians Table 2 Inventory of competencies in biomedical and health informatics
H H s Organizati J | Ye Disciplir Title
* Developing, implementing, and givencel ear || Sisoplne
eva I uati ng SYSte ms Association for Computing Ma- 1978  Computer Health Computing: Curriculum for an Emerging Pro-
. . chinery [49] science fession
.
!VI a kl ng Optl ma I use Of [s0] 1992  Informatics Recommendations of the German Association for
information Medical informatics, Biometry and Epidemiology
i . Association of American Medical 1999  Medical stu-  Medical School Objectives Project: Medical Informat-
* Recent elucidation of core Colleges [51] dents ics
competen cies by AMIA Intemational Medical Informatics 2000  Informatics  Recommendations of the Intemational Medical Infor-
. . Association [52] matics Association (IMIA) on education in health and
(KulIkOWSkI, 2012) medical informatics (updated in 2010)
_ CI i n |C| ans UK National Health Service [S3] 2001  Informatics  Health Informatics Competency Profiles for the NHS
American Nurses Association [54] 2001  Nursing A Delphi Study to Determine Infnm\al?(s Competen-
. App|y| ng informatics in delive ry cies for Nurses at Four Levels of Practice
of care Nursing Clinics of North America 2008  Nursing Technology and informatics competencies
* Recent publication of (e8] - —

H H AMIA-OHSU 10x10 C¢ 69] 2009 I ti AMIA-OHSU 10x10 P - Detailed Curri \
competencies for medical s R s o —
students ( Hersh ,2014 ) AMIA Core Content for Clinical 2009 Informatics ~ Core content for certification of physicians (with

. Informatics 35] others to follow later)
- Pa tl en tS TIGER Nursing Informatics [70] 2009 NursingIn-  TIGER Informatics Competencies Collaborative (TICC)
) . ) formatics  Final Report
* Health information literacy Office of the National Coordinator 2009 Electronic  HIT Workforce Competencies by Role
for Health IT [71] health record
adoption

Centers for Disease Controland 2009  Informatics  Public Health Informatics Competencies
Prevention, [72]
Intemational Medical Informatics ~ 2010  Informatics ~ Recommendations of the Intemational Medical Infor-
Association [73] ‘matics Association (IMIA) on education in biomedical

and health informatics




Competencies of clinical
informaticians (Safran, 2009)

* Search and appraise the literature relevant to clinical informatics

*  Demonstrate fundamental programming, database design, and user interface design skills
* Develop and evaluate evidence-based clinical guidelines and represent them in an actionable way

* Identify changes needed in organizational processes and clinician practices to optimize health
system operational effectiveness

*  Analyze patient care workflow and processes to identify information system features that would
support improved quality, efficiency, effectiveness, and safety of clinical services

*  Assess user needs for a clinical information or telecommunication system or application and
produce a requirements specification document

*  Design or develop a clinical or telecommunication application or system

*  Evaluate vendor proposals from the perspectives of meeting clinical needs and the costs of the
proposed information solutions

* Develop an implementation plan that addresses the sociotechnical components of system adoption
for a clinical or telecommunication system or application

e Evaluate the impact of information system implementation and use on patient care and users
* Develop, analyze, and report effectively (verbally and in writing) about key informatics processes
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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 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

2

. Networks

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

3.45. and

3.4.6. Ontologies and taxonomies

3.4.7. Interoperability standards

3.5. Information System Lifecycle

3.5.1. ituti 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

16

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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Abstract: Phy
information systems, requiring competence

ans in the 21t century will increasingly interact in diverse ways with

‘many aspects of clinical informatics. In recent

years, many medical school curricula hav

ave added content in information retrieval (search)
ctronic health record. However, this omits the growing number of other

basic use of the

that includes activities such as clinical

ways that physicians are interacting with informs

qua e I health records, telemed
and personalized medicine. We describe a process whereby six faculty members representing
diffes i

University. From the broad
s, an implementa-
tion schedul

ins. We present our work to encourage

debate and refinement as well as facilitate evaluation in this area.

In reality, applicable to all healthcare
professionals and students.

Part of larger health systems science
(Skochelak, 2016)
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Table | Competencies in clinical informatics and specific learning objective/milestone within each

Competency

Learning objectives/milestones

Find, search, and apply

Information

information to patient care and other
cinical casks

Effectvely read and write from the
electronic health record for patient
aare and other clinical activites

Use and cos

source for speciic task, search
using advanced features, apply results

Evaluate information resources (lterature, databases, exc) for their quaky,
funding sources, bises

Identify tools to assess patient safety (eg, medication interactions)

Utlize knowledge-based tools to answer clinical questions at the point of care:
(e, textbooks, calculators, etc)

Formulate an answerable clinical question

Determine the costs/charges of medications and tests

Idenify deviations from normal (aboratory tests/X-raylresuts) and develop
alist of causes of the deviation

Graph, display. and trend vita signs and laboratory values over time

Adopt a uniform method of reviewing a patient record

Create and mainin an accurate problem list

Recognize medical safety issues related to poor chart maintenance

Identify 3 normal range of results for a specific patient

Access and compare radiographs over time

Identify inaccuracies in the problem lisUhistory/medication lst/llergies
Create useable notes.

Write orders and prescriptions

List common errors with data entry (drop down lists, copy and paste, ecc)
R #CDS

Provide care using population
health management approaches

Protect patient privacy and security

Use information technology to improve
patient safety

Engage in quality measurement selection
and improvement

Use HIE to identy and access patient
information across clinical sttings

Engage patients to improve their health
and care delivery though personal health
records and patient portals

Maintan professionalism through
use of information technology tools
Provide clinical care via telemedicine,
and refer those for whom it is necessary
Apply personalizediprecision medicine

Participate in practice-based
cinical and translational research

Be able to use diflerent types of CDS

Work with clinical lleagues to guide CDS
Utlize patient record (data collection and data entry) to assist with disease.
management

Create reports for populations in different health care delivery systems
Use and apply data in accountable care, care coordination, and the

primary care medical home settings

Use securiy features of information systems

Adhere to HIPAA privacy and security regulation

Describe and manage ethical ssues in privacy and security

Perform a root-cause analysi to uncover patient safety problems

Famillrity with safety issues.

Use resources to solve safery issues

Recognize the types and limitations of different types of quality measures
Determine the pros and cons of a quality measure, how t© measure it, and how
0 use it to change care

Recognize issues of dispersed patient information across clinical locations
Participate in the use of HIE to improve clinical care:

Instruct patients inproper use of a personal health record
Write an e-message to 2 patient using 2 patient portl

Demonstrate appropriate writen communication ith all members of the
health care team

Integrace technology int patienc educaton (e, decision making tools, dagrams.
patient education)

Educate patient to discern qualiy o online medica resources (Web sces,
applications, atient support groups, social meda, et

Maintan patient engagement while using an electronic health record

(eye contact, body languae, exc)

Describe and manage echics of media use (cloud storage issues, texting, cel
phones, social mediaprofessionalism)

Be able to functon clnicallyin telemedicinc/eelehealth environments

Recognize growing role of genomics and personalized medicine in care
Identify resources enabling access to actionable information related to precision
medicine

Use electronic health record alerts and other tools to identlfy patients and
populations for offering clinical trial participation

Participate in practice-based research to advance medical knowledge

Educational programs for ac

competence

* |Informaticians

* Clinicians
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Academic programs for informaticians

* An ever-growing number of programs — list of US informatics
programs on AMIA Web site

— http://www.amia.org/education/programs-and-courses
* Programs come in many flavors: medical, clinical, biomedical,
health, bio-, nursing, etc. informatics

* Funding available for research programs from National Library of
Medicine (NLM), which funds fellowships to train future
researchers at doctoral and postdoctoral levels at 14 universities

— http://www.nlm.nih.gov/ep/GrantTrainInstitute.html
— Also others from Veteran’s Administration, Kaiser-Permanente, and
other institutes of the National Institutes of Health (NIH)

* New fellowships for clinical informatics subspecialists accredited by
Accreditation Council for Graduate Medical Education (ACGME)

N
19

QHSU
OHSU Biomedical Informatics
Graduate Program

e Aims to train futu re oo Track Cimeal Blomformatics &

. ertificate/Degree Informatics’ Computational Biology | Total
professionals, leaders, and [crdute cencate 06 N/A 08
researchers Informatics™ 1% 8 198

Master of Science 72 16 88
* Graduate level programs PhO_ 1 £ £l
— Graduate Certificate iutes ormer st mformaton Management rack
_ Master's _ research’ includes former Master of Medical Informatics degree
professional j
— PhD ‘
* Graduate Certificate and
Master’s available online
* Innovations in online
learning, including AMIA
10x10 Program
http://www.ohsu.edu/informatics \
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How have OHSU students and graduates
done?

Now have nearly 20 years of experience...
General observation: What people do when they
graduate is partially dependent on what they did
when they entered, e.g.,

— Physicians, nurses, public health, etc. draw on their
clinical/professional background

— Information technology professionals draw on their unique
background and experience

Graduates have obtained jobs in a variety of settings,

e.g., clinical, academic, and industry

Some have obtained jobs before finishing the
program; a few before starting

2 &
OHSU

Clinical informatics subspecialty

Following usual path of five years of
“grandfathering” training requirements to take
certification exam before formal fellowships
required

Two paths to eligibility for exam in first five years

— Practice pathway — practicing 25% time for at least
three years within last five years (education counts at
half time of practice)

— Non-traditional fellowships — qualifying educational
or training experience, e.g., NLM, VA, or other
fellowship or educational program (e.g., master’s
degree)

OHSU




Clinical informatics subspecialty for
physicians — history

* 2009
— American Medical Informatics Association (AMIA)
develops and publishes plans for curriculum and training
requirements (Gardner, 2009; Safran, 2009)
* 2011
— American Board of Medical Specialties (ABMS) approves
— American Board of Preventive Medicine (ABPM) becomes
administrative home
* 2013
— AMIA board review course launched

— First certification exam administered, with 456 physicians
certified, including seven from OHSU

Clinical informatics subspecialty for
physicians — history

2014

— ACGME rules for fellowship accreditation released, with first
three programs accredited (including OHSU)

— Another 331 physicians certified
2015
— OHSU fellowship launched
— Another 320 physicians certified (total of 1107)
* 2016
— 20t program achieves ACGME accreditation
— Second year of OHSU fellowship
2017

— Last year of “grandfathering” period — although proposal under
review at ABPM to extend for five additional years

24




Clinical training model presents some
challenges

* Fragmentation and funding challenges (Detmer, 2014)
* Clinical fellowship model has some aspects of “fitting
square pegs into round holes” (Hersh, 2014)
* Requirement of two-year, full-time fellowship for board
certification may limit career paths
— Many clinicians pursue informatics in mid-career
* Concerns about sustainability of funding
— Fellows may practice but CMS rules do not allow them to bill
* Informatics is not only for physicians — AMIA developing
Advanced Health Informatics Certification for others,
including non-boarded physicians (Gadd, 2016)

— https://www.amia.org/advanced-health-informatics-
certification

After 2018 (20237?), only pathway will
be clinical (ACGME) fellowships

* One of 9 specialties must serve as administrative
home
— Accreditation tied to specialty RRC

* Fellow must stay clinically active in their primary
specialty

* Many hope over time that ACGME will allow
flexibility and innovation, e.g.,
— Blended with residencies or other fellowships

— Training not limited by time or place — especially if we
aim for competency-based training

26
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Also need informatics education for
clinicians

* OHSU developing curricula around
our competencies (Hersh, 2014) r
— Interactive lectures and series, e.g.,

¢ “Information is Different Now That
You're a Doctor”

* “Informatics, EBM, and Critical Thinking”

— Pearls — weekly 7-10 minute
recording on various topics

— Clinical skills — e.g.,
e Using EHR
* Applying quality measures
* Assessments key, including being
part of board exams, e.g., USMLE

27

Conclusions

e Some problems in healthcare have informatics
solutions

* Competence in clinical informatics is essential
for 215t century healthcare professionals

* Many opportunities for clinical informatics
professionals who will lead the way

\
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For more information

Bill Hersh
—  http://www.billhersh.info
Informatics Professor blog
— http://informaticsprofessor.blogspot.com
OHSU Department of Medical Informatics & Clinical Epidemiology (DMICE)
—  http://www.ohsu.edu/informatics
—  http://www.youtube.com/watch?v=T-74duDDvwU
—  http://oninformatics.com
What is Biomedical and Health Informatics?
—  http://www.billhersh.info/whatis
Office of the National Coordinator for Health IT (ONC)
— http://healthit.hhs.gov
American Medical Informatics Association (AMIA)
— http://www.amia.or|
National Library of Medicine (NLM)
— http://www.nlm.nih.gov

\,
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