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 List the three source systems that yield the richest 
data

 Outline a governance structure to advance your Data 
Warehouse initiative

 Recognize the importance of using best practice 
visualization techniques to present data

 Develop a strategy to engage and partner with 
computer scientists to form collaborations to solve 
Healthcare IT challenges

Objectives



 Clinical/Data Warehouse Initiatives at UCI

 Business Intelligence

 Collaboration to Transform Healthcare

Agenda



 University of California, Irvine Medical Center is a 422-bed 

tertiary teaching hospital with a commitment to education, 

research and quality patient care. UCI Medical Center is a 

Magnet Designated facility with a Level 1 Trauma Center, Burn 

Center and Level II Neonatal Care Center. 

 Not-for-Profit

 4,500 Employees

 35,340 ER Visits

 17,500 Admissions



University of California, Irvine
Medical Center



Mission

Provide informatics solutions to support clinicians, 
operations, quality and research. 

Clinical Informatics Profile



 UCI Clinical Informatics Team

 CIO

 Director

 Informatics Solutions Architect

 Principal Statistician/Advisor

 Informatics Outreach Architect

 Clinical Informatics Analyst

 Clinical Practice Engineer 

 Clinical Research Informatics Lead

 Business Intelligence Developer (3)

 Athena Technical Project Coordinator

 NLP Specialist

 DBA (.25 FTE)

Clinical Informatics Profile



Opportunities & Advantages

• Reuse clinical data for research
• Capture structured data for research
• Clinical correlates for Omics
• Stimulus (ARRA, HI TECH Act, Health Reform)

Opportunity: 
EMR

• Create & support a clinical research data 
management strategy

• NIH mandate to provide biomedical informatics 
infrastructure for translational research

Opportunity: 
NIH & CTSA

• CIO over both MC & SOM
• Able to create Clinical Informatics Team
• Provide infrastructure to integrate research & 

clinical data

Advantage: 
CIO
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Kimball, R. (2008) The Data Warehouse Lifecycle Toolkit 

Program Management



 Steering Committee

 Research, Leadership, Quality, Compliance, Operations

 Meets Quarterly

 Prioritizes Source Systems & Remove Roadblocks 

 Data Stewardship:

 Partner with Quality

QA Director Facilitates with Department Directors

System Analyst Involvement

 UMLS, RxNorm, LOINC & IMO

Governance



 Early Partnership with Compliance & IRB

 No Protocol Required for Clinical Data Warehouse

 Protocol in Progress for Cohort Discovery Tool

 Compliance Monitors Security & HIPAA

 Honest Broker

 Role of Clinical Informatics & Compliance

 Review of Cohort Query Prior to IRB Approval

 Review of Data Set to Ensure Match to Protocol

IRB Integration
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Business Intelligence

 In-Memory Business Intelligence

 Data Warehouse not required

 Complete Infrastructure



The Life Cycle of Healthcare Data
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Business Intelligence

 Healthcare has an 
information problem

 Information Rich

 More Information on the 
Way

 Do we really know how to 
make sense of it?

 Data Analysis

 What is going on now

 What is likely to happen 
under certain conditions 
and how can we better 
prepare

 ACO

 Effective Comparisons

 Regulatory Compliance

 Data Visualization

 Edward Tufte

 Stephen Few



Stephen Few, 2009 Now you see it



Data Visualization and Human Perception
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Data Visualization and Human Perception
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Fentanyl/Midazolam/Propofol Guardrail Events by Time in the ICU
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BI in the Clinic



Visualization Tools



Clins & Fins

The integration of clinical and financial data will be crucial for us to fully 
understand the total healthcare delivery picture. Business Intelligence has the 
potential  to deliver that picture and to drive decisions that will result in the 
delivery of high quality healthcare at lower cost.  



Clins & Fins

 Gain insight into clinical and operational performance 

 Assess and identify best clinical practices 

 Identify the levers for clinical improvement 

 Manage individual variations in clinical performance 

 Improve compliance with care guidelines 

 Perform predictive modeling to track high-cost and 
high-risk patient care in real-time, thereby reducing 
preventable complications and improving performance 

 Prove the value of care delivered to payers through 
access to configurable performance benchmarks 



Collaboration: Transforming Healthcare

 Overcoming tired technology

 Leverage new technology from other domains

 Security

 Natural Language Processing (NLP)

 Data storage & retrieval, e.g. NOSQL database

 Data sharing, e.g. mediation & federation

 Topic Modeling (extracting novel concepts)

 Caregiver Network Data Visualization

 Saritor

 Student Projects

 DTX2
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Informatics Project Collaborations

PHI Obfuscation Engine

• Obscure demographic information
• Create GUI to support data browsing

De-identification Engine

• Remove all PHI
• Ability to re-link to IRB-approved PHI
• Federated data sharing across UCs



Informatics Project Collaborations

Reuse clinical data

• To improve patient care & safety
• To improve hospital operations

Map data to Ontologies

• Data from multiple institutions
• Multiple Ontologies

Discover new associations

• Map topics across clinical documents
• Pilot ongoing using ED Physician Notes
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 Business Intelligence Tools

 Tableau Software: http://www.tableausoftware.com

 QlikView: http://www.qlikview.com

 Pentaho: http://www.pentaho.com (open source)

 Cohort Discovery Tools

 i2b2: https://www.i2b2.org (open source)

 STRIDE: http://clinicalinformatics.stanford.edu/projects/cohort.html

 Data Warehousing

 Database Performance LLC: http://www.databaseperformance.com

 Data-Oriented Quality Solutions: http://www.doqs.com

 Kimball Group: http://www.ralphkimball.com

 Data Visualization

 Edward Tufte: http://www.edwardtufte.com

 Stephen Few: http://www.perceptualedge.com
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 Research Collaboration Tools
 Alfresco: http://www.alfresco.com (open source)
 Harvard Catalyst: http://catalyst.harvard.edu (soon to be open source)
 Liferay: http://www.liferay.com (open source)
 VIVO: http://www.vivoweb.org (open source)

 Research Portal
 Oracle Secure Global Desktop: 

http://www.oracle.com/us/technologies/virtualization/oraclevm/061996.ht
ml (open source)

 RedCap and RedCap Survey: http://project-redcap.org (open source)
 Ulteo: http://www.ulteo.com (open source)

 Natural Language Processing
 Open Health Natural Language Processing (OHNLP) Consortium: 

https://cabig-kc.nci.nih.gov/Vocab/KC/index.php/OHNLP (open source)
 Naveen Ashish, PhD: http://www.ics.uci.edu/~ashish/medex.htm
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