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Two Major Topics (among many)

e Structure of the health care
system that the EHR Is designed
to support

« Reaching an understanding of the
cognitive needs of physicians,
nurses, patients, and the myriad
other users of the EHR




Case Report

 The health system in the Hong
Kong Special Administrative
Region

e The role of the Hong Kong
Hospital Authority In creating a
unified clinical record throughout
the Region

With thanks to NT Cheung




The Hospital Authority

e 40 Hospitals e 9M patient records
® 45 Specialist Clinics e 1M annual admissions

® 74 General Clinics e 13M ambulatory visits

¢ 52,000 staff
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Drug Allergy Checking

Drug Allergy Alerts Raised 68,790

Alert Accepted 32,102
(47%)
Alert Overridden 36,688
(53%)

Drug Drug Interaction Checking
DDI Alerts Raised 10,975

Alert Accepted 3881
(35%)

Alert Overridden
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DOCUMENTATION BECOMES

KNOWLEDGE
Specialty  Departmental
Patient care and forms data

documentation . :
Disease documentation

warehouse

Clinical Data Analysis Audit & Research
& Reporting (CDARS) reports




Some Observations

Large central system drives the planning and
participation of physicians and patients who are
not part of the government system

Government sees the importance of providing
connectivity to the central system as a public
good

Patients have embraced the system (including
privacy assurances), as have most physicians

Interoperability less of an issue when a single
Integrated system dominates (c.f., the VA system
In the US)

Entire effort driven by administrative, quality, and
efficiency considerations, not by finance




Lessons

 Doing the EHR well means getting the health
system right

— EHR supports the system and does not
define it

— System governance, financing, and
Incentives drive the ability to get high
performance from an EHR, to get broad
acceptance, and to achieve quality goals

“If we were starting over”, we would need to
get our health system reformed appropriately
In order to build effective and successful
EHRs that meet our broad quality, efficiency,
and public health objectives




What Should the Electronic
Health Record Be?

e Can it be more than an electronic
reincarnation of the paper record we
have used for decades?




The Opportunity to Rethink
Common Assumptions

e Firstinstinct of developers is to create an
electronic version of something from the physical
"elgle

 Major paradigm shifts occur when the computer
allows us to move beyond the limitations of the
physical object being modeled:

—typewriter m» word processor
—tables on graph paper m)» spreadsheet
—bank tellers m)» world-wide ATM network

—hard-copy patient records m) ???




What Is a Medical Record?

e We must rethink the nature of the
“medical record”




The Medical Record as Lab Notebook

« Record began as a
method for clinicians to
record their observations

Used as a mechanism for
reminding oneself about
the patient’s previous
VISIts

Highly personalized and
without major

organizational or legal
requirements




Use of the Paper Record

e The record iIs static and consistent
 Every user sees the same record

e The document tells a story, largely In
chronological fashion, and is not indexed
for random access to specific data

e Surgeons, internists, and other specialists
all see and share the same chart

mmm) Great opportunities for leveraging
electronic methods to provide custom-
tailored, intuitive, and efficient interfaces
to the same underlying database




What Is a Medical Record?

« Therecord is not an object but a
process

—data capture
—merging




What Is a Medical Record?

« Therecord is not an object but a
process

—data capture
—merging
—display
—analysis
—sharing




The Record as a Set of Processes

 The electronic health record is not an
object, or a product, but a set of
processes that an organization must
put into place, supported by
technology

It is not possible to buy a medical
record system as an “off-the-shelf”
product




The Shared Vision

Biomedical
Research

ords W and
Retrosp t'Vel‘\BﬂE)anal

Analyseﬁegistries

Standards
for
Prevention
Information, Creation of and
Decision-Support Protocols, - Treatment
and Order-Entry, Guidelines,
Systems and

Educational
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The Challenge in Leveraging
EHRs in the Community

/N

Internet
Provider /EHR /

Provider EHR

Provider CHR Regional and National
Survelllance Databases

Provider EHR

Respect for patient privacy and data
confidentiality
Provider EHR  Encryption

 HIPAA-compliant policies
Standards for data transmission and
/ sharing

Standards for data definitions (schemas,

terminology)
Quality control

* Error checking

« Completeness and elimination of

redundancy

Different Vendors




Decision Support Opportunities

Provider EHR

Provider EHR

Provider EHR <

Provider EHR

Provider EHR

e Prevention information
e Detection information
 Trends and patterns

* Delivery of guidelines

e Opportunities for distributed
(community-based) clinical
research

Protocols, Alerts, and
Guidelines
for Standards of Care

Decision Support




National Research Council *THE NATIONAL ACADEMIES PRESS

(CSTB)

NATIONAL RESEARCH COUNCIL
OF
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COMPUTATIONAL
TECHNOLOGY
FOR
EFFECTIVE

HEALITH CARE

IMMEDIATE STEPS AND STRATEGIC DIRECTIONS

120 pages (March 2009)

The Computer Science Community

The computer science community can find deep,
meaningful, and fundamental intellectual
challenges in the health care problem domain.
Accordingly, the committee believes that the
computer science community should:

 Engage as co-equal intellectual partners and
collaborators with health care practitioners and
experts in biomedical informatics and other
relevant disciplines, such as industrial and
process engineering and design, in an ongoing
relationship to understand and solve problems
of importance to health care.

* Develop institutional mechanisms within
academia for rewarding work at the health
care/computer science interface.

» Support educational and retraining efforts for
computer science researchers who want to
explore research opportunities in health care
and biomedical research.




Grand Challenges for Computer
Science in Health Care Domain

‘-An Overarching Research Grand
Challenge:
Patient-Centered Cognitive Support

 Modeling

e Automation

e Data sharing and collaboration
e Data management at scale

e Automated full capture of physician-
patient interactions




Summary

e Support health reform measures that will allow
us to build EHR’s that can meet our efficiency,
guality, and public health objectives

e Design and implement systems with a much
greater understanding of, and sensitivity to,
the cognitive needs of various types of users

—Decrease errors, even in use of electronic
records

—Improve workflow and decrease incremental
time commitments

—Better support patients as EHR users
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