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Our dysfunctional healthcare system and a vision
for fixing and optimizing it

Part of the solution includes adoption of
electronic health records (EHRs) and other
technologies

Toward the data-rich, information-driven
learning health system

Challenges in getting to such a system

The skills and workforce need to get there,
including the new clinical informatics
subspecialty
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Our healthcare system is broken in
many ways and needs fixin’

_ « Action must be taken to address (Smith,
2012)

BEST CARE AT LOWER COST — $750B in waste (out of $2.5T system)

ith to Continuously Learning — 75,000 premature deaths
Health Care in America ¢ Sources of waste — from Berwick (2012)
— Unnecessary services provided
— Services inefficiently delivered
— Prices too high relative to costs
— Excess administrative costs
— Missed opportunities for prevention
e — Fraud

* One vision for repair is the IOM’s
“learning healthcare system” (Smith,

2012)
http://www.iom.edu/Reports/2012/Best-Care-at-Lower-Cost-The- @
Path-to-Continuously-Learning-Health-Care-in-America.aspx | “L_‘“v[«ﬁl\l

AL %50

3 &SCIENCE

UNIVERSITY

Components of the learning
healthcare system (Smith, 2012)

* Records immediately updated and available for use by patients

* Care delivered the has been proven “reliable at the core and
tailored at the margins”

* Patient and family needs and preferences are a central part of the
decision process

* All healthcare team members are fully informed about each other’s
activities in real time

* Prices and total costs are fully transparent to all participants in the
care process

* Incentives for payment are structured to “reward outcomes and
value, not volume”

* Errors are promptly identified and corrected

* Qutcomes are routinely captured and used for continuous
improvement
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Patient

Experience (Sm|th' 2012)

Patients | Clinicians

Communities
® o

Recommendations for Best Care,
Lower Cost (Smith, 2012)

* Foundational elements
— Digital infrastructure
— Data utility
* Care improvement targets
— Clinical decision support
— Patient-centered care
— Community links
— Care continuity
— Optimized operations
* Supportive policy environment
— Financial incentives
— Performance transparency

— Broad leadership
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Health information technology (HIT) is
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
Mixed-positive
Neutral

® Negative

Preventive care —]
Care process — [ ]
Patient satisfaction — 1
Patient safety —] | |
Provider satisfaction — [ ]
Effectiveness of care —
Efficiency of care — ]

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

The world is adopting EHRs
(Schoen, 2012)
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Although advanced functionality is less

common (Schoen, 2012)
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Why has it been so difficult to get
there? (Hersh, 2004)

Health Care Information Technology
Progress and Barriers

William Hersh, MD in his issue o JAMA, Shack demonstrates the value that patient-
n e-mail can have in improving patient care, and also

the incomplete but encouraging underlying evi-
IT. the techs
also empower ¢

rking
hnology (IT) and n
ed computer appl
PR
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y about how inno-
N ed

Cost

Technical challenges
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US investment has been substantial

CWN.com r

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

“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)

e -

Obama's big idea: Digital

health records * Incentives for electronic health record (EHR) adoption
o O DO by physicians and hospitals (up to $278)

e T e  Direct grants administered by federal agencies ($2B,
12.000]obs ool be asted o i pogrm, including $118M for workforce development)

CNNMoney reports. full ston 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
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Implemented in three stages —
www.healthit.gov

2009 2011
HIT-Enabled Health Reform

2014 2016 (?)

HITECH
Policies

Stage 1
Meaningful Use
Criteria (Capture/
share data)

Stage 2 Meaningful
Use Criteria
(Advanced care

processes with Stage 3
decision support) Meaningful Use
Criteria (Improved
Outcomes)

Meaningful Use Criteria
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Toward a data-rich, information-driven
future for healthcare

* Some call this the use of analytics and/or business
intelligence (BI)

* Analytics is the use of data collection and analysis to
optimize decision-making (Davenport, 2010)

* Blis the “processes and technologies used to obtain
timely, valuable insights into business and clinical
data” (Adams, 2011)

* As in many areas of advanced information and
technology, healthcare and biomedicine are behind
the curve of other industries (Miller, 2011; Rhoads,
2012)

Q
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Who employs analytics and Bl outside
of healthcare?

* Amazon and Netflix recommend books and movies with
great precision

* Many sports teams, such as the Oakland Athletics and New
England Patriots, have used “moneyball” to select players,
plays, strategies, etc. (Lewis, 2004; Davenport, 2007)

* Facebook can target advertising very precisely knowing
your friends, your interests, where you go, etc. (Ugander,
2011)

* Twitter volume and other linkages can predict stock market
prices (Ruiz, 2012)

* Recent US election showed value of using data: re-election
of President Obama (Scherer, 2012) and predictive ability
of Nate Silver (Salant, 2012)

Q
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Levels of Bl (Adams, 2011)

Py

Optimization Diagnostic and How can we achieve the best Prescriptive
therapeutic approaches outcome?

Predictive modelin Identify high-risk i if.?
g patients What will happen next if... 7
Degree of Forecasting Public health What if these trends continue? Predictive
Competitive issues
Advantage . . i :
and 9 Simulation 'Egz'e":;z What could happen if...?
Complexity e

Alerts outbreaks When are actions needed?

- “Slice and .
Query/drill-down > What exactly is the problem? .
¢ REREL 2 Descriptive
Qut-of-ran:
Ad hoc reporting How many, how often, where?
Standard reporting What happened?

Bl Type Example Uses Questions Answered Bl Level
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Analytics part of larger “secondary
use” or “re-use” of clinical data

* Many secondary uses or re-uses of electronic
health record (EHR) data (Safran, 2007); these
include

— Using data to improve care delivery — predictive
analytics

— Healthcare quality measurement and improvement

— Clinical and translational research — generating
hypotheses and facilitating research

— Public health surveillance — including for emerging

threats
ORFEGON
HEALTH

— Implementing the learning health system
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Using data analytics to improve

healthcare

With shift of payment from “volume to value,”
healthcare organizations will need to manage
information better to provide better care
(Diamond, 2009; Horner, 2012)

Being applied by many now to problem of early
hospital re-admission, in particular within 30 days
(Sun, 2012)

Prediction not only of patient response but also
behavior, e.g., regimen adherence (Steffes, 2012)

A requirement of coming “precision
medicine” (Mirnezami, 2012)

RQ
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|
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Quality measurement and
Improvement
Quality measures NOF Messurs Number POR |y cuaty Mossure Tt
increaSingly USEd Core Clinical Quality Meas ures
in US and
elsewhere NQF 0028 P 2) Tobaceo Use Assssamont )
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
( Lee 20 1 1) e g NQF0041 PQRI 110 E;?;S:Tzwailocnafrgra;:tsg{:ef'?:(ge;rnglé)e]gzoar
’ I O’ Older
Stage 1 m ea n i ngfu I NQF 0038 Childhood Immunization Status
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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)

Q
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Public health

* “Syndromic surveillance” aims to use 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 intervene (Ginsberg, 2009)

Q
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Internal

Implementing the learning healthcare

system (Greene, 2012)

Use evidence to
influence continual
improvement

Collect data and
analyze results to
show what does and
does not work

y Disseminate
i T T— Share results to improve care
a leaming for everyone
health care system,

research influences 7
practice and
practice influences
research Internal and External Scan
Apply the plan
in pilot and
control settings

:

Design care and
evaluation based on
evidence generated
here and elsewhere

Identify problems and potentially
innovative solutions
———
-~
. ea

External

Follow the rules of EBM?

Ask an answerable question
— Can question be answered by the data we have?
Find the best evidence
— In this case, the best evidence is the EHR data needed

to answer the question

Critically appraise the evidence
— Does the data answer our question? Are there

confounders?

Apply it to the patient situation

— Can the data be applied to this setting?

24
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EHR data use for clinical research

* 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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Challenges for secondary use of
clinical data

* EHR data does not automatically lead to knowledge

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

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

* Little research, but problems identified

— EHR data can be incorrect and incomplete, especially for
longitudinal assessment (Berlin, 2011)

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

— Many steps in ICD-9 coding can lead to incorrectness or
incompleteness (O’Malley, 2005)
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Challenges (cont.)

* Many data “idiosyncrasies” (Weiner, 2011)

— “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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Challenges (cont.)

* Patients get care at multiple sites

— Study of 3.7M patients in Massachusetts found 31% visited
2 or more hospitals over 5 years (57% of all visits) and 1%
visited 5 or more hospitals (10% of all visits) (Bourgeois,
2010)

— Study of 2.8M emergency department (ED) patients in
Indiana found 40% of patients had data at multiple
institutions, with all 81 EDs sharing patientsin a
completely connected network (Finnell, 2011)

* Volume of information can be challenging

— Average pediatric ICU patient generates 1348 information
items per 24 hours (Manor-Shulman, 2008)
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Most important need may be changing
healthcare system

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

* Informatics tools can help in care coordination (Dorr,
2007; Dorr, 2008)

* Primary care medical home (PCMH) might be first step
to improving value and providing 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)

Q
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Need for skilled clinicians and
informaticians

* Knowledge of informatics essential for data-rich,
information-driven future — both for clinicians as
well informatics professionals (Hersh, 2010)

* 215t century physicians need skills, not only in
using EHRs and knowledge sources, but the full
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)
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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)
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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

In first 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
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Next steps

* ABPM

— First certification exam to be administered in October,
2013 —registration to open in March, 2013

— Board review courses coming from American Medical
Informatics Association (AMIA)

* ACGME
— Define criteria for accredited fellowships by 2018

* Institutions like OHSU with existing graduate
programs and research fellowships

— Adapt programs to new requirements

Q

OREGON
HEALTH ez
&SCIENCE

UNIVERSITY

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 through analytics and Bl to 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
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