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The Information Environment in Healthcare
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Pharma, Biotech, Devices

Government
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PhysiciansHospitals
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External Data Sources
Eg. Census
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Health Care Applications Requiring Data

Quality Management
Outcomes
Staffing and Resources
Physician and care team accountability
Accreditation and Pay for Performance

JCAHO, PQRI, HEDIS, etc.
Compliance with care maps, order sets, etc.

Patient Safety
Risk profiles
Medication and procedural errors
Sentinel events

Resource and Cost Analysis
Research and Hypothesis Generation
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Healthcare Needs for Electronic Data
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http://www.pwc.com/us/en/healthcare/publications/secondary-health-data.jhtml
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True Longitudinal Patient Records
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InpatientOutpatient

Patient History

Patient Encounter
• Complaints
• Symptoms
• Diagnosis
• Vital Signs
• Physician Notes
• Lab & Radiology Reports

• Demographics
• Co-morbidities
• Family History
• Medication History
• Payer/ Formulary Information

Treatment 
triggers, 

therapeutic 
choices and 
associated 
outcomes

Pharmacy

Radiology

EDLab



| © 2010 Humedica, Inc. All rights reserved.

Why Isn’t Secondary Data Being Used?
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Functions of EHR Systems

DesRoches, C. et al. Electronic Health Records in Ambulatory Care -- A National 
Survey of Physicians N Engl J Med 2008 359: 50-60 

Jha, A. Use of Electronic Health Records in U.S. Hospitals N Engl J Med 
2009 360: 1628-1638 
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EHRs in US Ambulatory Care
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EHRs in US Hospitals
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The Good News about EHRs
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Health Information Technology for Economic and Clinical Health Act 
or HITECH Act
This bill accomplishes four major goals that advance the use of HIT:

Government to lead in developing standards by 2010 for 
electronic exchange and to improve quality and coordination of 
care
Invests $20 billion in health information technology 
infrastructure and incentives to encourage doctors and hospitals 
to use HIT
Saves the government $10 billion through improvements in 
quality of care and care coordination, and reductions in medical 
errors and duplicative care.
Strengthens Federal privacy and security law to protect 
identifiable health information from misuse.

The CBO estimates that 90 percent of doctors and 70 percent of 
hospitals will be using comprehensive electronic health records 
within the next decade.
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Best for Everyone?
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Not to most 
physicians
Still has text- 
based 
information
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Many Electronic Medical Records Look Like 
This…

Why?
Comfortable 
technology
Fits with workflow
Conveys information 
from physician to 
physician very 
effectively
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What about Natural Language Processing?
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Extract structured data from text
Problems, physical findings, labs 
Distinguish subtleties of language

Negation, distinction of use of topical alcohol 
from drinking alcohol
Complex reasoning:

– “because of headaches, pt. was switched from Lipitor 
to Crestor”

Major issue is de-identifying information
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NLP Example

13 Source: NLP International
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NLP Example, highlights

14 Source: NLP International
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NLP Example: Coded

15 Source: NLP International
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Principles of Secondary Health Data Analytics

Patient focus for all data activities
All uses should benefit patients
Minimal disclosure of data to meet need
Never allow re-identification of patients

Data uses must be transparent
Overseen by honest brokers or stewards
Everyone in the process is a data steward

Data must be collected THROUGH the process of care, not in 
addition to it
Data analytics for analysis of outcomes, value and comparative 
effectiveness must be the goal. This will require:

New data architectures
New expertise for experts in data visualization and predictive 
analytics
New training for others in understanding the output of these efforts

16



| © 2010 Humedica, Inc. All rights reserved.

The Pyramid of Value
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Claims

Labs

EHR data

PHR data

Filled Scripts

NLP

Tests (eg. Imaging)

ePrescribing

Paid Claims

Decision Support
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Health Data Integration Framework
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RegistriesLabs and Tests Telemedicine Devices

Patient PHRClaims PrescriptionEHR/EMR

Clinical Trials

Data Sources

Longitudinal Data Structure

Mapping Structural Normalization NLP EHR/EMR

Standards Ontologies Metadata Statistical Normalization

Data Architecture

Adapted from: CSC

Program Stewardship

Optimization Predictive 
Analytics OLAP Process 

Metrics
Reports and 
Dashboards Queries

Business Intelligence Core

Clinical Research 
and Optimization Patient Safety Health Outcomes 

and Economics
Health 

Management Market Intelligence

Health Intelligence Solutions
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Creating a Quality Cycle in Healthcare
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• Identify new issues and 
opportunities

• Improve operational 
performance and patient 
outcomes

• Track clinical performance 
and compare results 

• Optimize data to improve 
payer reimbursement
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Key Performance Indicators for Clinical 
Measures
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•Static, and difficult to explore new relationships and make new observations
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Business Intelligence Tools for Clinical 
Performance and Benchmarking
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Identifying Patients for Acute Myocardial Infarction 
Core Measure Monitoring
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•Manual matching of admissions 

markers of AMI (labs)

•Physician/nursing notification

•Inefficient, time consuming, costly, 

and error prone
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Recording of AMI Core Measure Data
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Real Time Operational Performance 
Improvement in  Healthcare
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Data Mining: Insight and Value from 
Healthcare Data

Data Visualization
Predictive Analytics
Network and Clustering Analysis
Geographical Analysis (GIS)25
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Finis

paul.bleicher@humedica.com
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