OHSU MS3 Continuity Curriculum:
What is Biomedical and Health Informatics?
Why is it Important?

William Hersh, MD
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

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 (2005). Defining the personal health record. Journal of AHIMA. 76(6): 24-25.
http://library.ahima.org/xpedio/groups/public/documents/ahima/bok1 027351.hcsp?dD
ocName=bok1 027351

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 (2011). Health at a Glance 2011. Paris, France, Organisation for Economic Co-
operation and Development (OECD). http://www.oecd.org/health /healthataglance
Araujo, ], Pepper, C, et al. (2009). The profession of public health informatics: still
emerging? International Journal of Medical Informatics. 78: 375-385.

Berwick, DM and Hackbarth, AD (2012). Eliminating waste in US health care. Journal of the
American Medical Association. 307: 1513-1516.

Berwick, DM, Nolan, TW, et al. (2008). The triple aim: care, health, and cost. Health Affairs.
27:759-769.

Blumenthal, D (2010). Launching HITECH. New England Journal of Medicine. 362: 382-385.
Bourgeois, FC, Olson, KL, et al. (2010). Patients treated at multiple acute health care
facilities: quantifying information fragmentation. Archives of Internal Medicine. 170: 1989-
1995.

Bui, AAT and Taira, RK, Eds. (2010). Medical Imaging Informatics. New York, NY, Springer.
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.

Butler, D (2013). When Google got flu wrong. Nature. 494: 155-156.

Chapman, WW, Christensen, LM, et al. (2004). Classifying free-text triage chief complaints
into syndromic categories with natural language processing. Artificial Intelligence in
Medicine. 33: 31-40.




Chaudhry, B, Wang, ], 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.

deLusignan, S and vanWeel, C (2005). The use of routinely collected computer data for
research in primary care: opportunities and challenges. Family Practice. 23: 253-263.
Denny, JC, Ritchie, MD, et al. (2010). PheWAS: Demonstrating the feasibility of a phenome-
wide scan to discover gene-disease associations. Bioinformatics. 26: 1205-1210.

Detmer, D, Bloomrosen, M, et al. (2008). Integrated personal health records: transformative
tools for consumer-centric care. BMC Medical Informatics & Decision Making. 8: 45.
http://www.biomedcentral.com/1472-6947/8/45

Detmer, DE, Munger, BS, et al. (2010). Clinical informatics board certification: history,
current status, and predicted impact on the medical informatics workforce. Applied Clinical
Informatics. 1: 11-18.

Embi, P] and Payne, PR (2009). Clinical research informatics: challenges, opportunities and
definition for an emerging domain. Journal of the American Medical Informatics Association.
16:316-327

Finnell, JT, Overhage, JM, et al. (2011). All health care is not local: an evaluation of the
distribution of emergency department care delivered in Indiana. AMIA Annual Symposium
Proceedings, Washington, DC. 409-416.

Gardner, RM, Overhage, |M, et al. (2009). Core content for the subspecialty of clinical
informatics. Journal of the American Medical Informatics Association. 16: 153-157.

Gerbier, S, Yarovaya, O, et al. (2011). Evaluation of natural language processing from
emergency department computerized medical records for intra-hospital syndromic
surveillance. BMC Medical Informatics & Decision Making. 11: 50.
http://www.biomedcentral.com/1472-6947/11/50

Gibbons, MC, Wilson, RF, et al. (2009). Impact of Consumer Health Informatics Applications.
Rockville, MD, Agency for Healthcare Research and Quality.
http://www.ahrq.gov/downloads/pub/evidence/pdf/chiapp/impactchia.pdf

Ginsberg, ], Mohebbi, MH, et al. (2009). Detecting influenza epidemics using search engine
query data. Nature. 457: 1012-1014.

Goldzweig, CL, Towfigh, A, et al. (2009). Costs and benefits of health information
technology: new trends from the literature. Health Affairs. 28: w282-w293.

Greene, SM, Reid, R], et al. (2012). Implementing the learning health system: from concept
to action. Annals of Internal Medicine. 157: 207-210.

Greiner, AC and Knebel, E, Eds. (2003). Health Professions Education: A Bridge to Quality.
Washington, DC, National Academies Press.

Henning, K] (2004). What is syndromic surveillance? Morbidity and Mortality Weekly
Report. 53(Suppl): 5-11. http://www.cdc.gov/mmwr/preview/mmwrhtml/su5301a3.htm
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 (2013). Eligibility for the Clinical Informatics Subspecialty. Infromatics Professor,
January 11, 2013. http://informaticsprofessor.blogspot.com /2013 /01 /eligibility-for-
clinical-informatics.html

Hersh, W (2013). What Do Twenty-First Century Healthcare Professional Students Need to
Learn About Informatics? Informatics Professor, January 17, 2013.
http://informaticsprofessor.blogspot.com/2013/01/what-do-twenty-first-century-
healthcare.html

Hersh, WR (2007). The full spectrum of biomedical informatics education at Oregon Health
& Science University. Methods of Information in Medicine. 46: 80-83.

Hersh, WR, Weiner, MG, et al. (2013). Caveats for the use of operational electronic health
record data in comparative effectiveness research. Medical Care. 51(Suppl 3): S30-S37.
Hripcsak, G and Albers, D] (2012). Next-generation phenotyping of electronic health
records. Journal of the American Medical Informatics Association. 20: 117-121.

Hsiao, C] and Hing, E (2012). Use and Characteristics of Electronic Health Record Systems
Among Office-based Physician Practices: United States, 2001-2012. Atlanta, GA, National
Center for Health Statistics, Centers for Disease Control and Prevention.
http://www.cdc.gov/nchs/data/databriefs/db111.htm

Jha, AK, Joynt, KE, et al. (2012). The long-term effect of Premier pay for performance on
patient outcomes. New England Journal of Medicine: Epub ahead of print.

Kann, M and Lewitter, F, Eds. (2013). Translational Bioinformatics. San Francisco, CA,
Public Library of Science.

Kellermann, AL and Jones, SS (2013). What will it take to achieve the as-yet-unfulfilled
promises of health information technology? Health Affairs. 32: 63-68.

Kern, LM, Malhotra, S, et al. (2013). Accuracy of electronically reported "meaningful use"
clinical quality measures: a cross-sectional study. Annals of Internal Medicine. 158: 77-83.
Kho, AN, Pacheco, JA, et al. (2011). Electronic medical records for genetic research: results
of the eMERGE Consortium. Science Translational Medicine. 3: 79re71.
http://stm.sciencemag.org/content/3/79/79rel.short

King, |, Patel, V, et al. (2012). Physician Adoption of Electronic Health Record Technology to
Meet Meaningful Use Objectives: 2009-2012. Washington, DC, Office of the National
Coordinator for Health Information Technology.
http://www.healthit.gov/sites/default/files/onc-data-brief-7-december-2012.pdf
Klompas, M, McVetta, ], et al. (2012). Integrating clinical practice and public health
surveillance using electronic medical record systems. American Journal of Preventive
Medicine. 42(6S2): S154-S162.

Kohn, LT, Corrigan, M, et al.,, Eds. (2000). To Err Is Human: Building a Safer Health System.
Washington, DC, National Academies Press.

Lee, S] and Walter, LC (2011). Quality indicators for older adults: preventing unintended
harms. Journal of the American Medical Association. 306: 1481-1482.

Longworth, DL (2011). Accountable care organizations, the patient-centered medical home,
and health care reform: what does it all mean? Cleveland Clinic Journal of Medicine. 78: 571-
589.

Manor-Shulman, O, Beyene, ], et al. (2008). Quantifying the volume of documented clinical
information in critical illness. Journal of Critical Care. 23: 245-250.




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.

Miller, HD, Yasnoff, WA, et al. (2009). Personal Health Records: The Essential Missing
Element in 21st Century Healthcare. Chicago, IL, Healthcare Information and Management
Systems Society.

Parsons, A, McCullough, C, et al. (2012). Validity of electronic health record-derived quality
measurement for performance monitoring. Journal of the American Medical Informatics
Association. 19: 604-609.

Richesson, RL and Andrews, JE, Eds. (2012). Clinical Research Informatics. New York, NY,
Springer.

Safran, C, Bloomrosen, M, et al. (2007). Toward a national framework for the secondary use
of health data: an American Medical Informatics Association white paper. Journal of the
American Medical Informatics Association. 14: 1-9.

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.

Sarkar, IN, Butte, AJ, et al. (2011). Translational bioinformatics: linking knowledge across
biological and clinical realms. Journal of the American Medical Informatics Association. 18:
354-357.

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.
Schoen, C, Osborn, R, et al. (2012). A survey of primary care doctors in ten countries shows
progress in use of health information technology, less in other areas. Health Affairs. 31:
2805-2816.

Serumaga, B, Ross-Degnan, D, et al. (2011). Effect of pay for performance on the
management and outcomes of hypertension in the United Kingdom: interrupted time series
study. British Medical Journal. 342: d108. http://www.bmj.com/content/342/bmj.d108
Shortliffe, EH (2011). President's column: subspecialty certification in clinical informatics.
Journal of the American Medical Informatics Association. 18: 890-891.

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.

Stecker, EC (2013). The Oregon ACO experiment — bold design, challenging execution. New
England Journal of Medicine. 368: 982-985.

Tannen, RL, Weiner, MG, et al. (2008). Replicated studies of two randomized trials of
angiotensin-converting enzyme inhibitors: further empiric validation of the 'prior event
rate ratio' to adjust for unmeasured confounding by indication. Pharmacoepidemiology and
Drug Safety. 17: 671-685.

Tannen, RL, Weiner, MG, et al. (2009). Use of primary care electronic medical record
database in drug efficacy research on cardiovascular outcomes: comparison of database
and randomised controlled trial findings. British Medical Journal. 338: b81.
http://www.bmj.com/cgi/content/full/338/jan27_1/b81

Tannen, RL, Weiner, MG, et al. (2007). A simulation using data from a primary care practice
database closely replicated the Women's Health Initiative trial. Journal of Clinical
Epidemiology. 60: 686-695.




VanDenBos, ], Rustagi, K, et al. (2011). The $17.1 billion problem: the annual cost of
measurable medical errors. Health Affairs. 30: 596-603.

Wang, TY, Dai, D, et al. (2011). The importance of consistent, high-quality acute myocardial
infarction and heart failure care results from the American Heart Association's Get with the
Guidelines Program. Journal of the American College of Cardiology. 58: 637-644.



OHSU MS3 Continuity Curriculum:
What is Biomedical and Health
Informatics?

Why is it Important?

William Hersh, MD
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: informaticsprofessor.blogspot.com — @)
HEALTH

B &SCIENCE

UNIVERSITY

Outline

Problems in our healthcare system and a vision
for fixing them

Biomedical and health informatics is part of the
solution

Growing use of the electronic health record (EHR)
Secondary use of clinical data and its challenges
Skills and workforce need to get there, including
the new clinical informatics subspecialty
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Some problems in healthcare
addressed by informatics

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 information — missing information
frequent in primary care (Smith, 2005)
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Some visions for solving these
problems

Action must be taken to address _
(Smith, 2012) BEST CARE AT LOWER COST

— $7508B in waste (out of $2.5T system)

— 75,000 premature deaths th to Continuously Learning

. Health Care in America

Sources of waste — from Berwick (2012)

— Unnecessary services provided

— Services inefficiently delivered

— Pr|ces too high relaﬁve to costs http://www.iom.edu/Reports/2012/Best-Care-at-
L. . Lower-Cost-The-Path-to-Continuously-Learning-

— Excess administrative costs Health-Care-in-America.aspx

— Missed opportunities for prevention ) ) )

— Fraud Triple aim (Berwick, 2008)

* Better care

ne vision for repair is the IOM’
One vision for repair is the IOM’s * Better health

“learning healthcare system” (Smith,

2012) * Lower cost
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We need to go from:

Patient
Bveience  (Smith, 2012)
’
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Missed Opportunities, Waste, and Harm

Communities
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There is evidence that information
interventions are part of solution

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

* Although 18-25% of studies come from a small
number of ‘health IT leader” institutions

Access to care — Positive
Preventive care — Mixed-positive
c Neutral
are process — [ ] ® Negative
Patient satisfaction — 1
Patient safety — ']
Provider satisfaction — |}
Effectiveness of care —
Efficiency of care — —
] T T T T
(Buntin, 2011) 0 25 50 75 100

Number of study outcomes




What is [biomedical and health]
informatics?
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What is biomedical and health
informatics?

* 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

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

@

W

lIl/\l III

8 \\(IFN(F
UNIV

NIVERSITY




What are the areas within biomedical
and health informatics?

Bioinformatics

Medical/clinical informatics

Consumer health informatics

Clinical research informatics
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Biomedical and health informatics

[ Imaging Informatics \ / Researchlnformatics\

{Clinical field} Consumer Health
Informatics Informatics

—

. . Medical or Clinical Public Health
Bioinformatics

(cellular and molecular) Informatics Informatics
(person) (population)
Biomedical and Health
Legal Informatics ‘ Informatics ’ Chemoinformatics ‘
’ Informatics = People + Information + Technology ‘ i .
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Sounds easy; why are we not
there?
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Why are we not there? (Hersh, 2004)

Health Care Information Technology
Progress and Barriers

in this issue of JAMA, Slack demonstrates the value that patient-

William Hersh, MD

ics” was first used. individuals working at the intersec-
tion of information technology (IT) and medicine have

I N THE 3 DECADES SINCE THE TERM “MEDICAL INFORMAT-
developed and evaluated computer applications aim-
L

care,and also

mail can have in improving

catalogs the incomplete but encouraging un
dence. As with many applications of IT, the technol
improve the existing situation but also empower clinicians
and patients to think more fundamentally about how inno-

s bl on ol L L L

Cost

Interoperability

Workforce

Technical challenges

Privacy and confidentiality

Care Tt is no exaggeration to declare that the years ahead
portend the “decade of health information technology.”®

Informatics is poised to have a major impact in patient-
clinician communication. In the Clinical Crossroads article

Tent. The rest goes to those who typically do niot pay Tor

Author Affliation; Department of Medical Informatics & Cliical Epidemiology,
Oregon Haalth & Science University, Portand.
Corresponding Author: Willam Hersh, MD, Department of Medial Informatics

Heakth & Science University School of Medicine,

See also p 2255.

©2004 American Medieal Association. Al rights reserved.

Oregon
3181 W Sam Jackson Park Rd, BICC, Portiand, OR 972013098 (hersh@ohsu
),

(Reprinted) JAMA, November 10, 2004—Vol 202, No. 18 2273
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How far have we come?

* What proportion of US physicians use EHRs?

* How does EHR use in the US compare to
elsewhere in the world?
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The US is a laggard, but improving
(Schoen, 2012)
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We are catching up
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@

3

T

@

o
A}

|

I Any EMREHR system

(Hsaio, CDC, 2012)
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But advanced functionality is less
common everywhere (Schoen, 2012)
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How are we trying to get there?

* Have you heard of the following?
— Meaningful use
— Health information exchange
— Clinical decision support

— Healthcare quality measurement and
improvement

— Evidence-based medicine
— Patient engagement

RQ

k_)l”'krv(“\ L
HEALTH
v &SCIENCE
UNIVERSITY
Cw'com r “To improve the quality of our health care while lowering
B voro vs rouncs cnme e its cost, we will make the immediate investments
e ey e e 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
e Health (HITECH) Act of the American Recovery and
} b_d - Diaital Reinvestment Act (ARRA) (Blumenthal, 2011)
he;mar:w'?d's ea: Higta * Incentives for electronic health record (EHR) adoption
e by physicians and hospitals (up to $278)
el o 1)  Direct grants administered by federal agencies (528,
2120001555 oouabe rested b s pogrm, including $118M for workforce development)
CNNMoney reports. full sto OREGON
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Centerpiece of HITECH is incentives for
“meaningful use” of EHRs

* Driven by five underlying goals for healthcare system
— Improving quality, safety and efficiency
— Engaging patients in their care
— Increasing coordination of care
— Improving the health status of the population
— Ensuring privacy and security
* Consists of three requirements — use of certified EHR
technology
— In a meaningful manner — criteria mapped to above goals
— Connected for health information exchange (HIE)

— To submit information on clinical quality measures 2
OREGON ¥l
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Implemented in three stages —
www.healthit.gov

2009 2011
HIT-Enabled Health Reform

2014 2016 (?)

.0
—
g HITECH
S Policies Stage 1
Meaningful Use
g Criteria (Capture/
o share data) Stage 2 Meaningful
=) Use Criteria
Hb—o (Advanced care
< processes with Stage 3
c decision support) Meaningful Use
8 Criteria (Improved
E Outcomes)
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Additional value from “secondary use”
or “re-use” of clinical data

* Many secondary uses or re-uses of EHR and other
clinical data (Safran, 2007); these include
— Health information exchange
— Personal health records
— Using data to improve care delivery and coordination
— Quality measurement and improvement
— Clinical and translational research
— Public health surveillance
— Implementing the learning health system

OREGON
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Health information exchange (HIE)

* Patients are “mobile” in many ways — data bears this out

— In Massachusetts, of 3.69M patients visiting acute care facilities, 31%
visited more than one, accounting for 56% of all visits, and 1% visited
five or more (Bourgeois, 2010)

— In Indiana, 40% of patients visiting EDs had data at more than one
hospital, with network analysis showed all EDs sharing patients
(Finnell, 2011)

* “Data following the patient”
— Dr. Carolyn Clancy, Director, AHRQ, 2007

* “Electronic sharing of data among hospitals, physicians, clinical
laboratories, radiology centers, pharmacies, health plans (insurers),
and public health departments.” (GAO, 2010)

* Requires that information be interoperable and flow seamlessly
across business boundaries (Kuperman, 2011)

* Part of HITECH investment: $564 for state-based HIE
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Personal health record (PHR)

“Electronic lifelong resource of health information
needed by individuals to make health decisions,”
guided by principles (AHIMA, 2005)

— Individuals own and manage information, which comes
from healthcare providers and individual

— Maintained in secure, private environment
— Individual determines rights of access
— Does not replace legal record of provider
Types of PHRs (Miller, 2009)
— Tethered — connected to one EHR, e.g., MyChart
— Standalone — data entered by patient
— Integrated — data comes from many sources
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Using data to improve care delivery
and coordination

US healthcare system still mostly based on fee for service
model — little incentive for managing care in coordinated
manner

Primary care medical homes (PCMHs) coordinate care and
provide incentive for better use of data (Longworth, 2011)

Affordable Care Act (ACA, aka Obamacare) implements
accountable care organizations (ACOs), which provide
bundled payments for conditions (Longworth, 2011)
— Oregon at forefront with coordinated care organizations (CCOs)
(Stecker, 2013)
All of these innovations require use of data to improve
quality and reduce cost
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Quality measurement and

QU d I |ty measures "°|f“':m"’fm’:i""':m':$m Clinical Quality Measure Title
increasingly used Core Clinical Quality Meas ures
in US and
Py tive C d S ing M
elsewhere NQF 0028 Pai 3) Tobacco Use Assessment. b)
Tobacco Cessation Intervention
Use has been MOre |naros21 PaRi 128 Adult Weight Screening and Follow-up
fo r p roce SS t h a n Alternate Clinical Quality Measures
NQF 0024 Weight Assessment and Counseling for
outcome measures Children and Adolescents
Preventive Care and Screening: Influenza
NQF0041 PQRI 110 I tion for Patients 50 Y Old
(Lee’ 2011)’ e.g.' Sw‘g;:mlzamn or Patients ears Old or
Stage 1 mean | ngfu | NQF 0038 Childhood Immunization Status
use
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Quality measurement and
improvement

In UK, pay for performance schemes achieved
early value but fewer further gains (Serumaga,
2011)

In US, some quality measures found to lead to
improved patient outcomes (e.g., Wang,
2011), others not (e.g., Jha, 2012)

Desire is to derive automatically from EHR
data, but this has proven challenging with
current systems (Parsons, 2012; Kern, 2013)
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EHR data use for clinical research

* Not only benefit conventional research but
allows new approaches (Richesson, 2012), e.g.,
— Replication of randomized controlled trial (RCT)

outcomes using EHR data and statistical corrections
(Tannen, 2007; Tannen, 2008; Tannen, 2009)

— Associating “phenotype” with genotype to replicate
known associations as well as identify new ones in
eMERGE (Kho, 2011; Denny, 2010)

— Promise of genomics and bioinformatics yielding
other successes as well (Kann, 2013)
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Public health

* Improving interface between healthcare and
public health systems (Klompas, 2012)

* “Syndromic surveillance” — uses data sources for
early detection of public health threats, from
bioterrorism to emergent diseases

— Interest increased after 9/11 attacks (Henning, 2004;
Chapman, 2004; Gerbier, 2011)

— One notable success is Google Flu Trends —
http://www.google.org/flutrends/

* search terms entered into Google predict flu activity, but not
enough to allow intervention (Ginsberg, 2009)

* Less accuracy more recently (Butler, 2013)
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Implementing the learning healthcare
system (Greene, 2012)

'1.
does not work
Disseminate %
. Share results to improve care
In a leaming for everyone
health care system,

Collect data and
analyze results to

research influences Y
practice and
practice influences
research Internal and External Scan

Apply the plan
in pilot and
control settings

Identify problems and potentially
\ innovative solutions
ans

% External

Internal

What are the limitations of EHR
data for these uses?

QA
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Some challenges for secondary use of
clinical data

* Data quality and accuracy is not a top priority for busy
clinicians (de Lusignan, 2005)

* Patients get care at different places (Bourgeois, 2010;
Finnell, 2011)

* Standards and interoperability — mature approaches
but lack of widespread adoption (Kellermann, 2013)

EHR data can be incorrect and incomplete, especially
for longitudinal assessment (Hersh, 2013)

* Much data is “locked” in text (Hripcsak, 2012)

* Average pediatric ICU patient generates 1348
information items per 24 hours (Manor-Shulman,
2008)
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Challenges (cont.)

* Many data “idiosyncrasies” (Hersh, 2013)

— “Left censoring”: First instance of disease in record
may not be when first manifested

— “Right censoring”: Data source may not cover long
enough time interval

— Data might not be captured from other clinical (other
hospitals or health systems) or non-clinical (OTC
drugs) settings

— Bias in testing or treatment

— Institutional or personal variation in practice or
documentation styles

— Inconsistent use of coding or standards
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Another need is for skilled clinicians
and informaticians

* Knowledge of informatics essential
for data-rich, information-driven Overlap of Core Competencies for
future — both for clinicians as well Health Professionals
informatics professionals (Greiner,
2003; Hersh, 2010)

5 discipli
w in \nterdisciblinay,
wo' Can,
s

* 21t century physicians need skills, Employ Aply
. . atient- Quali
not only in using EHRs and Based o R rrovement
knowledge sources, but the full Care

range of vision in the IOM Best
Care, Lower Cost report (Hersh,
2013)

* For informatics professionals, this
may be aided by coming
certification, starting with
physicians (Shortliffe, 2011)

Utilize
Informatics

Q
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Opportunities for career development
and study in BMHI

* Historical training at graduate and/or postdoc levels
* Educational programs at growing number of
institutions
— http://www.amia.org/informatics-academic-training-
programs
* OHSU program one of largest and well-established
(Hersh, 2007)
— Graduate level programs at Certificate, Master’s, and PhD
levels

— “Building block” approach allows courses to be carried
forward to higher levels

Q
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Career pathways have diverse inputs
and outputs (Hersh, 2009)

Biomedical
and health
informatics
education
(usually
graduate
level)

W

35

There is no single
career pathway!
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Overview of OHSU graduate programs

Masters

- Tracks:
- Clinical Informatics
- Bioinformatics

- Thesis or Capstone

Graduate Certificate
- Tracks:
- Clinical Informatics
- Health Information Management

10x10
- Or introductory course

PhD

- Knowledge Base

- Advanced Research
Methods

- Biostatistics

- Cognate

- Advanced Topics

- Doctoral Symposium

- Mentored Teaching

- Dissertation

36

OREGON
HEALTH ‘=

&SCIENCE

UNIVERSITY

18



Subspecialty of clinical informatics

* Recognition of importance of EHRs and other IT
applications focused on facilitating clinical care, clinical and
translational research, quality improvement, etc. (Detmer,
2010)

— Core curriculum (Gardner, 2009)
— Training requirements (Safran, 2009)

* Growing number of health care organizations hiring
physicians into informatics roles, exemplified by (but not
limited to) the Chief Medical Informatics Officer (CMIO)

* Approval by ABMS in Sept., 2011 to apply to all specialties
(Shortliffe, 2011)

— Administrative home: American Board of Preventive Medicine

(ABPM)
OREGON g)
HEALTH e
37 &SCIENCE

UNIVERSITY

Qualifications

* ABPM makes the rules but my interpretations (Hersh,
2013)

* MD degree from LCME-accredited institution
* Current valid license to practice medicine
* ABMS member board certification

* Infirst five years, one of

— Practice pathway — minimum of 25% time over 36 months
(education/training time counts as half)

— Non-accredited fellowship — two-year minimum in fellowships
offered by approved training programs (such as OHSU)
* After first five years

— Accreditation Council for Graduate Medical Education (ACGME)-
accredited fellowship

Q
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Next steps

ABPM

— First certification exam to be administered in
October, 2013

ACGME

— Defining criteria for accredited fellowships; will be
only pathway to subspecialization starting in 2018

Institutions like OHSU with existing graduate
programs and research fellowships
— Adapt programs to new requirements

QD
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Opportunities in informatics are not
limited to healthcare

Bioinformatics — genomics and personalized
medicine (Sarkar, 2011; Kann, 2013)

Clinical and translational research — building a
“learning” healthcare system (Embi, 2009;
Richesson, 2012)

Public health — protecting the public and
promoting health (Araujo, 2009)

Consumer health — for all ages, especially aging
Internet-savvy baby boomers (Detmer, 2008;
Gibbons, 2009)

Imaging informatics — use of images for
biomedical research, clinical care, etc. (Bui,
2010)
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Some issues ahead for informatics

* Who “owns” patient data?

* Should patients be able to access their
medical records, all or part?

e Should healthcare delivery organizations be
required to exchange data with others?

* Should physicians have their practices
monitored for quality, safety, cost, etc.?

OREGON

HEALTH

“ &SCIENCE

UNIVERSIT

Q

Ov sy

=<m

Conclusions

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

* The world is gradually adopting 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, information-driven evolution

* There are growing opportunities for physicians
who want to subspecialize in clinical informatics
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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://www.healthit.gov
American Medical Informatics Association (AMIA)
—  http://www.amia.or;
National Library of Medicine (NLM)
— http://www.nlm.nih.gov

43

OREGON
HEALTH =

&SCIENCE

UNIVERSITY

22



