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Business Intelligence -
Knowledge Behind the 
Data

Bill Engle – Project Coordinator 
for Data Warehousing
Illinois Department of 

Healthcare & Family Services
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Introduction
Project Coordinator since inception 
of IDPA MDW in 1999
Led a team in Developing the 
Proof of Concept Pilot
Led the effort to bring in vendors 
for in-house demos of DW 
strategies 
Led the evaluation team in 
choosing System Integrator
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What I am going to show 
you today

Overview of the IL Medical Data 
Warehouse project
Examples of queries \ reports 
The expansion to include Public 
Health and Human Services data
Lessons Learned
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TDWI Best Practices Report 1st Quarter 2007
Predictive Analytics: Extending the Value of Your Data Warehousing  Investment
By Wayne W. Eckerson
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Project Overview
Phase I 

3 years of claims loaded initially
Build to 5 years from FY ‘97
Phase I reports replicated existing mainframe 
MARS reports (i.e. Balance, Expenditure 
reports etc.)
Implemented in 9 Months

Phase II
Expanded hardware platform
Continued loading claims 
Developed EIS 

Current Expansion
Details Later
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Illinois Data Warehouse circa 1999

Extract, Transform, Cleanse, Load, Maintain

Data Sources – 5 years of data

Detail Data

Extract

End
Users

Data Mining

FTP

ODBC

Extract and Query

MERA Reporting

Extract

EIS Data

Executive Information System

Claims Provider Recipient Reference Encounter Other

Ad-hoc
BI Query

CS-SURS
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analysis analysis
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analysis analysisAnalytic Hierarchy of Needs

DATA

INFORMATION

KNOWLEDGE

DECISION
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Source Data- MMIS Files

DATA
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Information – Data Warehouse

INFORMATION
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KNOWLEDGE

Knowledge- Business
Intelligence



8/14/2007 Illinois Healthcare & Family 
Services 13

Informed Decisions-Proactive 
Decision Making

DECISION
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analysis analysisAnalytic Hierarchy of Needs

DATA

INFORMATION

KNOWLEDGE

DECISION
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Types of use
Ad-Hoc

Strategic Queries
Power Users

Standard Reports
Existing \ MMIS Reports
Power Users Queries
Strategic Queries

Data Marts
Analytic
Aggregate
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Current Expansion
Including data from IDPH and IDHS 
Expanding analysis to include Quality of 
Care for

Maternal & Child Health
Chronic Diseases
Preventative Maintenance

Moving from Retrospective to 
Prospective analysis
Devising Proactive Strategies based on 
merged datasets
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Benefits of Integrating Health Data
Match services to outcomes, e.g., Compare maternal support 
services rendered to pregnant women to birth outcomes 
contained in vital records data
Use vital records data to assist in identifying the potentially 
eligible population for WIC
Link lead screen records to Medicaid beneficiaries to determine 
Medicaid status and aid in reporting both for Medicaid and lead 
screening
What is the impact of chronic disease (diabetes, asthma, 
cardiovascular disease, cancer, etc.) On the population of 
Illinois?
Match children with positive metabolic screens to immunization 
data, particularly children who have been identified as having 
sickle cell anemia, to assure that they are receiving their 
immunizations since they are at an increased risk of infection



Data Extract

Extract, Transform, Cleanse, Load, Maintain

Data Sources

ODBC

Vision of Illinois’ Health Data Warehouse

Claims Encounter WIC
Children
Special
Health

Immuni-
zation

Newborn
& Lead
Screen

ODBC

Data
Extracts

Server SURS

Server

Advanced
Healthcare
Analysis

User
Query
Tools

Build, Enhance,
Aggregate, Summarize

Provider
Tracking

Pregnancy
Assessment

Aging
Others

Unique
Client

Identifier

User
Query
Tools

Extract and Summarize

Medicaid
Data

Health Data

Birth
Death

Epidemi
ology

Maternal
Infant
Health

Reporting

Providers
&

Recipients
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Unique Client Identifier
Different data sets use different ids
No connection between different 
system’s ids
Clean up each systems data including 
identifying duplicates
Quality of the data impacts the match
Probabilistic match based on quality of 
common data elements
Generates cross reference that can be 
used by any user
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HFS
(Claims)

DHS 
Cornerstone
(WIC/FCM)

IDPH 
(Birth File)
(APORS)

Analytical Platform

High Risk Pregnancy 
Birth Outcome
Prenatal/Postpartum 
Babies First Year 

L
O
A
D
&
M
E
R
G
E

Moms and 
Babies 
Datamart

Molap 
Cube

SAS Data 
Sets Reports

Predictive Analysis
(SAS Enterprise Miner)

What is 
happening 
now?

What has 
happened 
in past?

Action Vs 
Outcome
(Decision)

What will 
happen in 
future?

Advanced Analytics on  High Risk Pregnancy
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1

Odds Ratio of Potential High Risk Factors 
Causing Extreme Immaturity

0

0.5

1

Compli
ca

tio
ns

 of
 Preg

.

Prev
 V

ery
LB

W
 B

ab
y

Incom
pe

ten
t C

er
vix

Preg
. In

ter
sp

ac
e <

 18
 M

th
s

Ren
al C

om
pl.

Hyp
erte

ns
ion

 

Prev
 Fetal

 D
ea

th

Mater
na

l A
ge

 R
isk

Prev M
odLBW

 B
ab

y
Dru

g A
bus

e 

Card
iac C

om
pli

ca
tio

ns
Ecla

mps
ia 

Olig
o H

ydr
am

inois 

RHSens
itiz

ati
on

Multip
les

Poly 
Hyd

ram
ino

is 

Pre
v L

arg
e B

ab
y

High Risk Factors

1.5

2

2.5

3

3.5

4

4.5

5

O
dd

s 
R

at
io Odds  Ratio

Upper

Lower



8/14/2007 Illinois Healthcare & Family 
Services 27

2

Odds Ratio of Potential High Risk Factors 
Causing Prematurity with Major Problems
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Lessons Learned 
Atomic Data is the key
Marrying Advanced analytics with a 
statewide health info repository has the 
potential to drive decision making 
statewide
Working from a position of knowledge 
allows you to make informed decisions 
rather than educated guesses
Result is a win win both in terms of 
improved health outcomes and state cost 
savings
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