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e-Health Research Centre

$15 million JV between CSIRO and 
Queensland Government
Undertake applied research and conduct 
clinical trials in conjunction with State 
Health agencies
Research Program : “Improving Disease 
Management – providing information and 
knowledge where it is needed, when it is 
needed and in the form it is needed to 
support clients, patients and clinicians.”
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What and Why of Health Data Integration
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Environmental Drivers 

Restructuring of the Health System (world wide) to meet the demands of 
ageing populations (major economic impact)

Funding agencies driving multi-disciplinary research initiatives solutions to 
national healthcare priorities  data sharing needs

Increasing pace of growth of the scientific knowledge base (e.g. genomics 
data) increased need for linking data across disciplines

Development and application of high-cost medical technologies need for 
cost/benefit analyses (global benchmarking)

Declining availability of specialist skills (“baby boomers” leaving the workforce) 
improving productivity through advanced systems becomes a priority

Private-sector healthcare providers taking over more routine procedures from 
Public providers data access issues
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Answering Health Questions

To answer a health related question requires
Identification of the real question
Design of the study
Collection of the data
Analysis of the data

Does the data exist currently?
In many situations some or all of the data required exists 
across several data sources
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Issues with accessing and using current 
patient data

Patient Data spread across several databases
• Hospital administration and clinical databases
• Pathology and Pharmaceuticals databases

No common person identifier
• New identifying number or ID per institution or service provider

Privacy and Security
• Patient concerns
• Legislative requirements
• Data ownership concerns

No way to easily manage access to data in multiple databases
• Involves significant time and manual handling of data between computer 

systems

Data quality and consistency
• Data entry errors
• Non-standard coding and formats
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HDI Vision – Fulfilling the “Unmet Need”

Clinical 
decision 
support

New system 
policy & 
settings

New practice 
models & KPI’s

Operational activities & performance

Isolated heterogeneous data sets

The Clinician Groups of Clinicians The Healthcare System

Continuum of Patient Care

Knowledge
New policy & 

practice
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Current efforts in Health Data Integration
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Current efforts

Use the data we have better
Data Linkage Units
National Data Network (NDN)
Various software solutions

Collect the required data 
Electronic Health Records
Clinical Information Systems 
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Data Linkage Units

Data Linkage units provide linked data sets for 
epidemiological studies examples

Western Australia
• Incorporates data linkage information from 67 data sources

Canadian Data Linkage Units
• Manitoba Population Health Research Data Repository

NSW 
• Tender currently open to

Identify issues in and options for  a data linkage facility in
NSW
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The Western Australia Data Linkage Unit
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Other data networks

National Data Network
Currently being developed by the Australian Bureau of 
Statistics
Efforts aimed at standardising the collection of data so it 
can be integrated across the internet 
Offers benefit of inter-agency integration of data
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Electronic Health Records

UK
National Program for IT – NPfIT

•6 billion pounds to put electronic health records throughout the NHS
30,000 GPs and 300 Hospitals will be connected
Patients will have access to the their Health Care Information

USA
Appointed a National Health Information Technology Coordinator for

for widespread deployment of health information technology within 10 years to realize 
substantial improvements in safety and efficiency

Australia
Health Connect

• Several trials around Australia
NEHTA

•Accelerate the uptake of e-health in Australia
•Standard for Patient Summaries and Electronic Medical Records

Generic Commercial solutions exist
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Data Integration Technology
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Current Technology Advances

Web Services
Easy(ier) federation of data and services

XML
Mechanism for text based exchange of data

Ontology 
Relating concepts using semantic descriptions
Discipline based

• Need domain expertise to define the ontology of data 
sources and fields

• Removes ambiguity and provides base line agreement on 
terms
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IBM’s Discovery Link

Integration of heterogeneous data sources
Wrapper technology allows any data or service to be 
incorporated
Query optimizer
Targeted at life sciences

Note: Oracle gateway is a similar technology
Primarily an enabler for customers to migrate from other 
data sources into Oracle
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bio21/MMiM

The bio21 consortium of 21 hospitals and 
academic institutes in Melbourne
MMiM

6 hosptials, 3 disease states 
Federation of data across the hospitals to provide data in 
the same format
Uses IBM Discovery Link to query the data sources at 
each hospital and bring back data

Small step towards integration of genomic and 
health data

Some of the data was mutation and SNP data
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SRS

Integrates data sources and analysis tools
Flat File, XML and relational data base
Any command line analysis tool

Integrates over 1000 data sources and 250 
analysis tools
Wide usage in biotech and pharmaceutical 
industries
Meta data driven approach
Web service based with powerful web service API 
and web interface
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Use Meta Data!!

Use meta data to describe
the data source
how data elements interact with the system
the behaviour of data
relationship between data 
etc
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HDI - the EHRC Health Data Integration 
product
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HDI Project

To enable effective and efficient interpretation of data to 
support innovation in health care for Australia

By providing effective linkage of health data in a secure 
environment with ease-of-use in multiple applications

Development of software tools for linking, integration and 
analysis of data for cancer patients 

Qld Health Cancer Control and Analysis team -
improving clinical and patient outcomes for Lung Cancer
MoU National Bowel Cancer Program - Qld Health, 
Royal Melbourne Hospital & Flinders Medical Centre

Intent is to develop HDI as the industry standard for 
secure data linking
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What is HDI?

Tool that integrates disparate sets of data through 
sophisticated algorithms to match patient records
while protecting the privacy and security of patients’ 
data

Enables all users to work with authorised data sets 
through a standardised layer of metadata over the 
source databases

Provides for both data integration as well as analysis 
and reporting on that data in the one tool
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Innovation and Features of HDI

New sophisticated algorithms and probabilistic matching used to 
determine common patient records across databases

• Matching on encrypted identifiable patient data 

No warehousing of data
• Data Custodian retains control and security
• All identified data encrypted before leaving data custodian

Metadata layer linked to industry standards to provide a common 
language and across data bases – increasing usability

Ability to perform both complicated analysis and to establish 
commonly run reports

• Including ability to easily change constraints or
variables in the data to manipulate and interrogate results
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How can HDI be used?

Through the integration of previously ‘un-linkable’ data:

Integrate and analyse larger sets of data for research
• Survival analysis and treatment outcomes
• Discovering previously unknown links

Examine population based sets of data – possibly 
through standard reports

• Key Performance Indicators, Clinical Indicators and 
Benchmarking

• Public health and policy making decisions and monitoring (eg 
access to services, waiting times)
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HDI™ Case Study – The Data

Three synthetic data sets:

MUD – clinical patient summaries
(based on a ‘typical’ cancer like disease) 

RAD – radiotherapy information

MUDE – air pollution information
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HDI™ Case Study - Summary

Research Use
Run

Analysis
Build
Query

Link
datasets

For example:

• Disease incidence trends

• Treatment outcomes

• Discovering previously unrelated links

Report Use Run 
Standard 
Report

For example:

• Key performance indicator reports

• Policy decision support reports

• Benchmarking reports
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HDI™ Case Study – Link

Research Use
Link

datasets

For example:

Patients whose basic clinical cancer information is 
contained in the MUD clinical database may also 
have more detailed radiotherapy treatment 
information in the RAD database .  

However there is no common identifier between the 2 
databases.

Link these 2 databases using ‘probabilistic matching’ 
to determine which patient records match.
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HDI™ Case Study – Query

Research Use
Build
Query

Link
datasets

For example:

We would like to see if different radiotherapy regimes have an impact 
on survival of cancer patients.

1.  Query on linked MUD clinical cancer information database and
RAD radiotherapy database to get a dataset of information on cancer 
patients, their current status and their radiotherapy treatments.
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HDI™ Case Study - Analyse

Research Use
Run

Analysis
Build
Query

Link
datasets

For example:

We would like to see if different radiotherapy regimes have an impact 
on survival of cancer patients.

1.  Query on linked MUD clinical cancer information database and
RAD radiotherapy database to get a dataset of information on cancer 
patients, their current status and their radiotherapy treatments.

2.  Use this set of data to perform a Kaplan-Meier survival analysis –
investigating if different types of treatment have different survival 
outcomes.
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HDI™ Case Study - Report

Research Use
Run

Analysis
Build
Query

Link
datasets

Report Use Run 
Standard 
Report

For example:

For ongoing policy and practice management reporting, basic information on the treatments 
and intent of treatment for each stage and type of cancer is required. Statistics of types of 
disease, their risk factors and related severity are also commonly monitored.  As these types 
of reporting are run on a regular basis, standard reports can be developed for this purpose.

Run a standard report, and interrogate the data as required through the provided variables.
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Future of Health Data Integration
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More data…

Translational medicine
How can research information more readily be used in 
clinical situations 

Genomic data
Personalized genomic information

Environmental
Life style
Geographic
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Future technology advances

The semantic web
The Semantic Web provides a common framework that 
allows data to be shared and reused across application, 
enterprise, and community boundaries. It is a 
collaborative effort led by W3C with participation from a 
large number of researchers and industrial partners. It is 
based on the Resource Description Framework (RDF), 
which integrates a variety of applications using XML for 
syntax and URIs for naming.

Grid Technologies
Several large grid projects now running in Europe to 
made data and services available
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Future of Health Data Integration

The aim is to extract more from current and future 
data and data sources for

Information to understand the factors affecting people’s 
health
and knowledge to improve the system


