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Objectives

• Define Disease Registries and give some examples

• Discuss the relationship between the Electronic Medical
Records and Disease Registries

• Review the opportunities and challenges with using EMR to
auto-populate registries

• Propose a governance model to support disease registries
at an institution

• Discussion
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What are disease registries?

• List of patients with a specific chronic disease.

• Include clinical information and/or demographic
information

• Used to improve the care of individuals and
populations

• Can facilitate clinical, quality, research and education
missions
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Disease Registries Functionality

• Track, manage and report preventive, acute and chronic
conditions for their patients through evidence-based
algorithms

• Coordinate team oriented care needs

• Point-of-care functionality to provide easy identification
of due items and increase visit efficiency

• Tools to reach patients due for services but not scheduled
for a visit

• Provide support for P4P Programs (e.g., PQRI)
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Basic Disease Registry

• Spreadsheet

Ortiz D, “Using a Simple Patient Registry to Improve Your Chronic Disease Care.”
Family Practice Management. April 2006, Vol. 13, No. 4, pages 47-8,51-2
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Why use disease-registries…

Milstein & Linden, The Use and Evaluation of IT in Chronic Disease Management, 2009
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Milstein & Linden, The Use and Evaluation of IT in Chronic Disease Management, 2009
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EHRs in Ambulatory Care

• DesRoches et al surveyed 2758 docs in late 2007
and early 2008

• About 4% have extensive, fully functional systems

• Approximately 13% have a basic system

• Primary care providers in large groups, in hospitals or
in the Western US were more likely to be users

• Users were generally satisfied with their system and
believed that they would improve the quality of care

DesRoches et al. NEJM 359 (1): 50, Table 1
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Adoption of EHRs in Hospitals

• Jha et al – survey study conducted between 3/08
and 9/08 with AHA acute care hospitals

• Approximately 2% of acute care hospitals have
comprehensiveelectronic -records

• Between 8 and 12% of hospitals have a basic
electronic-records

• Higher levels of adoption among larger, urban,
teaching hospitals

• Approximately 17% CPOE Adoption
Jha et al. NEJM 360 (16): 1628
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Aligning Disease Management Goals with Implementation

2000 2008

Ambulatory EMR CPOE + Documentation

20042002 2006

Tethered Patient Portal

Inpatient CPOE

Scheduling & Registration

Integrated Lab/Radiology Results Reporting

Inpt Notes

Enterprise Master Patient Index

Electronic Prescriptions

Document Scanning

20101999

HIE

Clinical Decision Support and Quality Reporting

Billing & Reimbursement

ADT

Optime
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EHR Data
Population-Based Reporting

EHR data is used today at our Institution
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EMR Based Performance Measurement & Reporting

• Health Wellness and Prevention
– Immunizations, Osteoporosis, Diabetes and Cancer screening

• Disease-based Reporting
– Diabetes, Hypertension, Heart Failure, Asthma

• Patient Safety
– Adverse Drug Events and sentinel events
– FDA Public Health Advisories (e.g., Vioxx® and Ortho-Evra®)
– Local Consensus (e.g., Avandia ® notification)

• Public Reporting
– Pediatric Immunizations (SIRS), Communicable Diseases,

process measures and quality indicators (JCAHO, HEDIS,
CMS, etc.)

• Operational Reporting
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Populating Registries with EHR data

• Identifying data sources

• Standardization

• Making Decisions on Definitions

• Technical Process

• Challenges and Reliability Issues
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Data Sources – Available electronically in EMR?

• Rand Corporation review of the Quality Assessment
Tools system

• Approximately only a third of the indicators would be
readily accessible from EHR data.

• Barriers include
– complexity of required data elements
– provider documentation habits
– EHR variability
– Accurately identifying eligible cases for quality assessment

Roth et al, 2009.
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Ontology & Vocabulary

• CPT™Procedures
• LocalFamily History

• LocalAllergies

• Local Codes
• LOINC Mapping (thru cross-walk via

RELMA tool)

Laboratory

• Local
• First Data Bank / NDDF+ / Medispan
• National Drug Code
• RxNorm (thru cross-walk)

Medications

• ICD9 Codes
• SNOMED Mapping

Diagnoses

Standard VocabularyInformation
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Iterative process to developing clinical rules to
move data into registries

Information
Technology

Experts

Validate
Assumptions

Review
Questions

Clinical Content
Experts
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Clinical Data Repository

Clinical
Data Repository

Extraction
Transformation

Load
Process

Extraction
Transformation

Load
Process

Electronic
Medical
Record
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Creating disease registries

eResearch Db
Microsoft SQL

eResearch
App

Custom
ETL

Custom
ETL

DM

HTN

Primary
Care

Standard
Vocabulary
Standard

Vocabulary

Clinical
Rules

Clinical
Rules

CoPAT
IDD
ACS
CKD
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Quality issues around EHR data…

• Comparison between EHR data and EHR chart notes
–Data for traditional CAD metrics were automatically extracted

and each subject ’s chart was also reviewed manually for
missing compliance with indicators

• Results
–There was increased compliance for all metrics by

incorporating results obtained during manual chart review

• Conclusions
–Profiling the quality of outpatient CAD care using data from an

EHR has significant limitations.
–Changes in how data are routinely recorded in an EHR are

needed to improve the accuracy of this type of quality
measurement.

• Persell et al. Assessing the validity of national quality measures for coronary artery disease
using an electronic health record. Arch Intern Med. 2007 May 14;167(9):971-2.
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Baker, D. W. et. al. Ann Intern Med 2007;146:270-277

Benefits of Automated Followed by Manual Review
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Data from a patient portal

• Flow Sheets designed in a patient portal that send data into an EHR
must identify such data as having been patient entered and then
validated by a provider

• Patient portals should have high levels of validation to ensure that only
acceptable information is entered

• Patient portal based questions and/or forms should be sensitive and
specific to the patient using it. (e.g., don’t ask a diabetic when was
their last diabetes screeningtest)

• Even with best of intentions, the quality may vary
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Wuerdeman et al. How accurate is
information that patients contribute to
their Electronic Health Record? AMIA Annu
Symp Proc. 2005:834-8.

What happens when
we start to bring in
medical information
from the external
patient health
portals?

What do we do with
the results of
questionnaires that
we administer to our
patients?
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Generally Very Reliable

• Demographics such as Birth Date, Gender & Race

• Visit & Appointment History

• Discrete Laboratory Results such as liver enzymes,
kidney function, etc.

• Discrete extraction of data from procedure notes, e.g.,
left ventricular ejection fraction from echocardiogram

• Vital Signs such as heart rate and blood pressure
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Fairly Reliable

• Demographics such as death date, zip code, marital
status

• Frequently managed longitudinal problem list
diagnoses such as multiple sclerosis, diabetes

• Certain allergies & intolerances such as antibiotics

• Vital signs such as weight and height

• POC testing such as finger stick BS reading, pulse
oximetry and urine dipstick
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Less Reliable

• Current prescription medications actually taken by
patient

• Over-the-counter medications

• Non-antibiotic allergies (often intolerances classified
as allergies)

• Family history

• Surgical history
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Validation of Clinical Data

• Extraction and then manual chart review to determine
accuracy or extracted data
– Accounts for variability in workflow – e.g., vitals signs not

documented in structured flowsheet but entered as free text
– Are structured elements missing from the data extraction

• Basic statistical Analysis of Data
– “missing values” (how many)
– “nonsense values” (what do these values signify)
– Visual histogram inspection (is this the expected result)

• Comparison with data from other sources
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Governance of the Disease Registry

• Develop a transparent governance structure with
leadership from clinical, quality and information
technology teams.

• Creating a timeline with achievable goals and
milestones aligned with internal and external needs

• Monitor milestones, establish accountability and
regularly update key stakeholders, i.e., leadership,
physicians, nurses, quality personnel and IT Staff

• Determine Data Governance
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Sustainability & Growth

• Survey the landscape to find sources of funding
– Institutional – Quality, Med Ops, etc.
–Public – CMS (e.g. PQRI), Medicaid, etc.
–Payor – ?Medical Home
–Grants & Demonstration projects
–Community & Philanthropy

• Establish collaborations and partnerships to help share
infrastructure cost (e.g., NSQIP, ACS, STS)
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Approach to Choosing a Registry

• Overall disease management or research strategy

• Direct v. indirect costs

• Data sources (in EMR or not?)

• If you are choosing an EMR vendor, discuss disease-
registries as a requirement.

• If you already have an EMR, explore if registry
functionality already is supported

• What about while you wait to implement?
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Features to consider

• Medical condition(s)

• Client server vs. web based

• Security of Data

• Data export and import

• Point of care tools

• Patient outreach tools

• Reporting capabilities

• Patient versus Disease focus
• Market penetration

• Sustainability of vendor

• Ease of use

• Customizable

• Ease of set up

• Scalability

• Cost
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Creating a Registry

• Personnel
– Database Administrator
– Web Programmer
– Report Writer
– Clinical Analyst
– Project Management Oversight

• Hardware/Software
– Database License/Server
– Web Server
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Final Thoughts

• Registries are critical to achieving incremental value
from health IT investments including the EMR.

• EMR data can be used to auto-populate registries after
careful validation by subject matter experts and
informatics personnel but will often require
supplementation from other sources

• A transparent governance model for supporting the
disease registry is required for adoption and use

• Assessing sustainability of the disease registry should
be addressed immediately
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Questions?
Anil Jain, MD, FACP

jaina@ccf.org

“Not everything that can be counted
counts, and not everything that

counts can be counted.”
-Sign hanging on Albert Einstein’s Princeton University Office


