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Vision

A valued national resource generated from linkage of population data from a broad range of areas 
such as health, education and community services and used for research to inform policy, planning 
and management to improve the health and wellbeing of all Australians.

Mission

To build and operate a national data linkage infrastructure by working collaboratively with key 
stakeholders including data custodians, researchers and the community. This will support research of 
national relevance which results in improved policy making and service delivery and demonstrates 
global best practice in maximising the benefits to the Australian community whilst preserving 
individual privacy.

PHRN at a glance

The principal purpose of the PHRN is to build and 
operate a nationwide data linkage infrastructure 
capable of securely and safely linking and 
integrating data collections from a wide range of 
sources to enable important research. 
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PHRN facilities

National facilities

The PHRN supports two national data linkage units (the Centre for Data Linkage, Curtin University and  the 
Australian Institute of Health and Welfare’s Data Integration Services Centre). 

The following additional national infrastructure has been built or is in development:

• The Secure Unified Research Environment (SURE) - a remote-access computing environment that   
allows researchers to access and analyse linked health-related data files for approved studies.

• The Secure Unified File Exchange (SUFEX) - a file transfer service for the PHRN and its stakeholders   
that allows secure, high volume, large-scale transmission of files between researchers and    
network participants.

• The national online application system – a system to enable researchers to submit data applications  
for all jurisdictions online.

Regional facilities

The PHRN established or funded additional infrastructure for the six State/Territory data linkage units (Centre 
for Health Record Linkage NSW/ACT; Queensland Research Linkage Group; SA NT Datalink; Tasmanian Data 
Linkage Unit; Victorian Data Linkages and WA Data Linkage Branch).
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PHRN INVESTMENT TO DATE (2008-30 Jun 2014)
$ (GST 
Exclusive)

NCRIS
$,000

EIF-SSI
$,000

CRIS
$,000

NCRIS 2013
$,000

Total
$,000

Federal 
Government

20,000 10,000 3,085 4,915 38,000

Co-investment 
- cash

10,020 1,407 763 3,235 15,425

Co-investment 
- in kind

24,506 7,929 1,174 5,706 39,315

Total investment 54,526 19,336 5,022 13,856 92,740

Key achievements for 2013-2014

• PHRN secured $4.915m of Commonwealth NCRIS 2013 funding for continued operations in 2013-14
and 2014-15

• Completion of the first Proof of Concept collaboration using linked data hospital and mortality data
from WA, NSW, SA and QLD

• All approvals received for the first PHRN cross-jurisdictional study using linked state and Commonwealth
data (PHRN Proof of Concept Collaboration #4)

• Completion of the national secure file transfer system known as ‘SUFEX’

• 209 new project applications were received by the regional linkage units and AIHW, with 48 of these
requesting the use of the SURE facility

• 130 approved projects received linkable data for analysis;

• 32 publications were produced over the course of the year from studies using linked data provided
through the PHRN infrastructure

• National metadata library completed and published online (http://www.phrn.org.au/for-researchers/
data-collections-available/)

• Data confidentialisation project completed

• Implementation of a second Secure Unified Research Environment (SURE) data centre

• Fully operational Custodian Administered research Extract Server (CARES) launched

• Strong PHRN attendance and participation at the International Health Data Linkage Conference which
held in Vancouver, Canada in April 2014
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Message from the Chairman

2013-14 has been another productive year for the PHRN as its infrastructure is further developed and 
expanded, bringing with it a growing pool of researchers across the country who are keen to access Australia’s 
wealth of linkable health and related data.  I am very pleased to report that the PHRN infrastructure has 
responded to the challenge, with 209 applications for data being approved and a further 130 projects 
receiving their data for analysis.

The scientific literature also suggests that the outlook for the future use of the PHRN data linkage 
infrastructure by researchers is positive. It is expected the following factors may contribute to the growing 
momentum and demand for data linkage infrastructure:

• Health professionals’ positive attitude towards data linkage;

• Changes in the health policy environment and the growing body of evidence linking data linkage   
research outcomes with policy decision-making;

• The development of data linkage strategies and priority setting within organisations; and

• Emerging methodologies and expanding the number of routinely linked data collections.

2013-14 provided an opportunity for the PHRN to reflect on its achievements and plan for its future  
with the undertaking of an independent review. The PHRN Independent Review (“The Review”) was an 
independent assessment of progress to date by PHRN in establishing Australia’s national data linkage 
infrastructure, including key achievements, challenges and future opportunities. The Review found that 
many participants in the Network have made impressive improvements in nation-wide, inter-jurisdictional or 
jurisdiction technical capacity and staffing capability which are being used to facilitate important research.  It 
also identified key areas of strategic focus for the PHRN moving forward, including enhancing collaborations 
across health systems, addressing gridlock in the authorising environments within relevant governments 
to improve the user experience and aggressively pursuing and optimising return on investment via process 
improvements.  

As a first step in reviewing and implementing the Review Panel’s recommendations, the Management 
Council in consultation with the PHRN’s primary funder, the Department of Education, has agreed to transfer 
the senior governance responsibilities of the Network from a representative council to an independent 
board.  It was believed that this structure would be better placed to oversee the future consolidation and 
strategic development of the Network and as such its first task will be to review and implement the Review’s 
recommendations.  It is expected the new Board will still take counsel from a representative Participant 
Council and various subcommittees and an interim governance framework is in the process of being 
developed.  Membership is currently being considered and I look forward to introducing the PHRN Board in 
early 2015.  In the interim I thank the Management Council for their invaluable contribution in establishing 
this fine data linkage infrastructure network.
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Continued collaboration across the health systems’ was another of the PHRN Review’s 
recommendations to consolidate the Network’s position in the research infrastructure sphere.  As 
part of this collaboration I had the opportunity to meet with a number of senior Government officials 
during the year including Dr David Swan (Director-General of SA Health and Chair of the National 
Health Information Policy Principles Committee), Mr Tony Harrison (Director-General of SA Education 
and Child Development), Professor Bryant Stokes (acting Director-General of WA Department of 
Heath) Mr Peter Fitzgerald (Executive Director, Strategy and Policy Division, Victorian Department of 
Health) and Dr Anthony Bendall (Victorian Deputy Privacy Commissioner).  These meetings yielded 
some very encouraging dialogue and highlighted a number of areas where the PHRN’s experience 
may be utilised in developing mechanisms to employ data linkage and big data to improve efficiency 
and services. 

At the conclusion of 2013-14 as we reflect upon and celebrate the many achievements detailed in 
this report, I would like to thank PHRN Chief Executive Dr Merran Smith, Council and committee 
members and the entire Network for their commitment and hard work in maintaining the upward 
trajectory of the PHRN.   2014-15 promises some significant changes and challenges for the PHRN but 
I am confident that the solid foundations established since the Network began in 2009 will continue 
to meet and exceed expectations of researchers, government agencies and our wider stakeholder 
audience.

PROFESSOR BRENDAN KEARNEY

CHAIR, PHRN MANAGEMENT COUNCIL
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Fantastic progress has been made with the development and operation of the national data linkage 
infrastructure at both national and jurisdictional levels.  All state-based linkage units have worked to expand 
their core set of linked data and the range of data now available for researchers to access is impressive.  The 
more mature units have been focussed on refining their systems and processes to improve the efficiency 
of data delivery to researchers.  These initiatives have already seen up to a 75% reduction in delivery time 
which has been received very positively by the research community.

The two PHRN national data linkage units have also had a productive year.  The Centre for Data Linkage 
continues to assist regional units in the development of production scale linkage infrastructure and has 
also led the development of the PHRN’s secure file delivery system known as SUFEX.  The AIHW’s Data 
Integration Service Centre has played a key role in negotiating researcher access to linked state/territory 
and Commonwealth data through its role as an Integrating Authority.

Additional highlights in 2013-14 have come through the national initiatives.  The national Secure Unified 
Research Environment (SURE) facility was expanded to include a second data centre to support projects 
additional to the 26 that are already utilising the infrastructure.  Projects examining the legislation around 
administrative data for linkage and the confidentialisation of data outputs have been completed.  The PHRN 
Proof of Concept Collaborations have also progressed well.  The first collaboration involving the linkage of 
44,433,221 records from WA, NSW, QLD and SA has now concluded and the epidemiological and technical 
outcomes are in the process of being published.  A major breakthrough has come in Collaboration 4 
(evaluation of Australia’s childhood immunisation regime) which has now received all approvals required to 
link requested Commonwealth and state/territory data.  

One of the main challenges the PHRN faced over the year related to the numerous individual sets of reporting 
requirements associated with the currently active PHRN funding programs.  There have also been a number 
of Deeds of Variation required for extension of existing funding deadlines, and the negotiation of funding 

contracts for CRIS and NCRIS 2013 funding.  PHRN Participants have worked alongside 
Ingrid Landwehr (PHRN Contracts and Finance Manager) and the key staff at UWA and 
the Commonwealth Department of Education to undertake these tasks.  I would like to 
personally thank all involved for their patience and hard work in this process. 

In closing, I would like to acknowledge the contribution of the PHRN Chair Professor 
Brendan Kearney, Management Council and committee members and staff members 
of all PHRN Project Participants over 2013-14.  I look forward to working with the new 
Board and continuing the development and operation of this vital national research 
infrastructure.

DR MERRAN SMITH

Report from the Chief Executive



9POPULATION HEALTH RESEARCH NETWORK - ANNUAL REPORT 2013-14

PHRN independent review

An independent review of the PHRN, commissioned by the PHRN Management Council, was 
completed in 2014. The Review Panel was chaired by Professor Warwick Anderson, CEO of 
the NHMRC. Professor Anderson was supported by Professor James Best, Head, Melbourne 
Medical School at the University of Melbourne and Dr Diane Watson, Chief Executive of the 
National Health Performance Authority.

The Panel assessed the progress made by the PHRN in establishing Australia’s national data 
linkage infrastructure including key achievements, challenges and future opportunities. They 
found that the PHRN had made significant progress with development of Australia’s data 
linkage infrastructure since its inception in 2009 and that access to linked data has greatly 
improved over this period.

The Final Report for the PHRN Review was provided to the Chair of the Management Council 
in April 2014. Key findings and recommendations from the Review Panel are as follows:

• Establishment of an independent PHRN Board;

• Development and implementation of a strategy for sustainable funding;

• Enhanced collaboration with the health system;

• Further work to address bottlenecks in access to data and facilitate research; and

• Consolidation of existing collaborations to maximise return on investment

The PHRN Management Council has reviewed the findings and recommendations from the 
Review and agreed that an independent board should be established. The Board will develop 
a strategic plan for the PHRN as a priority. The plan will take into consideration all the key 
recommendations of the Review Panel. 

Full details of the Review and its findings can be accessed on the PHRN website (http://
www.phrn.org.au/media/80607/phrn-2013-independent-review-findings-and-
recommendations-v2-_final-report-april-17-2014-2.pdf).

Strategic direction
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PHRN governance

On the basis of recommendations from the PHRN Review, the PHRN Management Council agreed to amend 
the current senior governance structure of the network.  Accordingly, provision for a new more independent 
Board was included in the updated PHRN NCRIS 2013 Project Plan accepted by the Department of Education 
on 18 June 2014 which will aim to support improved performance and sustainability of the PHRN. 

The new Board will develop strategies to address key recommendations from the PHRN Review Panel 
including:

• Nation-wide strategy for sustainable funding;

• Fostering collaboration with the health system;

• Facilitating research; and

• Consolidation of existing collaborations.

A recruitment process for Board members commenced in April 2014 and it is anticipated that the Board will 
be in place by October 2014.  A PHRN Participant Council comprising one nominee of each PHRN Project 
Participant will be established to provide advice to the Board. The need for additional committees and 
working groups will be considered by the Board at its first meeting.
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Program office

National metadata
The national metadata development has now 
been completed.  A listing of all routinely linked 
data collections from each DLU within the PHRN 
with accompanying metadata is now available 
on the PHRN website (http://www.phrn.org.au/
for-researchers/data-collections-available/).  

PHRN Online Application System
The Birchman Group was contracted in early June 
2013 to design and build an online application 
system to be used for cross-jurisdictional projects 
and that could be made available to other data 
linkage units to implement as requested.  Please see 
the section under ‘PHRN national initiatives’ below 
for further information.

PHRN contracts and finance management
The Program Office has continued to manage 
the development and execution of all contracts 
and contract extensions with the PHRN Project 
Participants required for distribution of PHRN 
funding.  In addition, the Program Office has 
overseen the collation and submission of all formal 
reports required under the relevant funding 
contracts.  It has also managed the review of PHRN 
key performance indicators reporting undertaken by 
the PHRN Performance Indicator Working Group.

PHRN HREC Training
The Program Office conducted its HREC training 
workshop at the Australian Ethics Network 
Conference in November 2013 which was received 
extremely well by the 30 participants. 

Updating of PHRN website
Significant updates to the PHRN website have been 
made throughout the 2013-14 year including the 
addition of national metadata, a library of PHRN-
associated publications, 

PHRN submissions
The PHRN has made submissions to a number of 
reviews and discussion papers. These included a 
response to the review of Chapter 2.3 of the National 
Statement on the Ethical Conduct of Research: 
Qualifying or waiving conditions for consent (July 
2013); and contribution to the Australian Rural 
Health Education Network’s submission in response 
to the Federal Health Minister’s request for ideas 
about how the Government could assist by cutting 
red tape associated with its business. 

Highlights from the PHRN Participants
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The AIHW‘s Data Integration Services Centre (DISC)

Support of research using integrated data
The AIHW’ DISC is fully operational and around 50 projects of varying sizes 
and complexity were completed in 2013/14.  

Integrating Authority status
The AIHW has engaged with the Commonwealth Departments of Health 
and Human Services to establish data supply arrangements for researcher projects for which it will be the 
Integrating Authority.  The Project Application and Approval Support Process have been refined and all 
approvals are now in place to conduct PHRN POC#4.

AIHW/CDL Methodological Research Collaboration
See CDL section below for details.

The Centre for Data Linkage

LinXmart
The CDL has updated the national linkage system framework (now rebranded as LinXmart) to allow a 
number of operational linkage units to evaluate the system.  This has included the addition of SQL Server as 
a database option.  Versions of LinXmart have been made available to SAIL (Swansea University), AIHW and 
the Queensland Government for evaluation.

National advisory service
The CDL continued to provide expert technical advice and assistance to state, territory and international 
entities on data linkage systems, methods, and evaluation:  A data linkage workshop was conducted in 
WA to provide researchers with analytical skills and improved understanding on linkage methods; training 
modules were delivered to both under-graduate and post-graduate students as part of a health data and 
informatics course; and a further three papers on linkage methods were submitted and published in peer 
reviewed journals.

Involvement in Proof of Concept Collaborations
The CDL has undertaken the cross-jurisdictional linkage of data for POC#1, POC#2 and POC#3.

AIHW/CDL Methodological Research Collaboration
The AIHW and CDL have been actively collaborating on the analysis stage of the methodological research 
into Evaluation of Clerical Intervention.  The analysis has yielded important findings which will help inform 
understanding of linkage results and establishing clerical review protocols.  The results have highlighted 
additional areas for further analytical opportunities using the data. A paper is now being prepared for 
submission to a peer reviewed journal.
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Centre for Health Record Linkage 
(CHeReL)

Datafeed automation facilities development
The development of new systems to enable the automation of data feeds and the enhancement to data 
linkages has advanced with the NSW Ministry of Health component complete and in production.  CHeReL 
have reported a 75% reduction in the lag time for linkage of hospital data.  Using the new infrastructure, 
hospitalisation data is now being linked every six weeks and supplied back to relevant data custodians three 
months after the close of each quarter.  

CHeReL Phase 1 software enhancements completed
 Software enhancements were expected to provide a more scalable solution for growing the linkage system 
over time to include additional datasets for research. Over 19 million new outpatient records have been 
added using the new system for additional datasets and these are available for approved research projects. 

QLD Health Record Linkage Group

Expansion of core linked collections
The configuration and migration of existing Queensland data onto a new SAS server was undertaken during 
2013-14. Production linkage went live in May 2013 and by 30 June 2014; five years of data (2007-08 to 
2011-12) had been linked with the new system. Data currently being linked in the Master Linkage File (MLF) 
includes admitted patient data, perinatal mothers’ data, perinatal baby data, birth registration data and 
death registration data.

Queensland Data Linkage Framework
A Data Linkage Framework has been produced and is available on the Queensland Department of Health 
website to provide researchers with information regarding the linkage process and the process for applying 
for data linkage services in Queensland. 

Completion of two demonstration projects
Two partner-led demonstration projects were completed during 2013-14. These projects illustrated 
the ability to use Queensland’s linked administrative health data for research. They demonstrated the 
significance that research outputs based on combined datasets can have for public health research and 
policy, illustrated by an invitation to contribute to the evaluation of the State Government’s Drink Safe 
policy following published work on one of the projects.

Real-time linkage methodology
Methods for ‘real time’ linkage are currently being developed.  This will likely involve monthly linkage 
runs of the latest data that are available.  This linked data will be used for initiatives such as monitoring 
patient safety KPIs relating to readmissions and mortality, discharge planning and strategy evaluation, and 
monitoring of mental health client outcomes.  The development of real time data linkage will increase the 
usefulness of the MLF for these types of requests and will result in increased demand.
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SA NT Datalink

Enhanced reporting on Closing the Gap targets project
This project commenced in 2011-12 and is based in the Northern Territory. The 2013-14 work built on 
the earlier linking and storing of the anonymised NT Birth and Death data and the NT Department of 
Health unique client id, through adding the Northern Territory Perinatal Trends data from 1986.  Detailed 
descriptions of the datasets were completed and preliminary analysis and review conducted demonstrating 
the capacity to undertake research and analysis using the previous unavailable NT datasets. 

Future repository of linked data
Data custodians have agreed in principle to consider a formal proposal for establishing a researchable data 
repository of de-identified linked data for South Australia.  This would help to address the timely provision 
of datasets extracts to SA NT Datalink and to researchers.  The details including the data governance 
arrangements and the resourcing and funding are still to be worked out, but the use of SURE for secure 
access by researchers was acknowledged as a critical safeguard for data custodians to participate.

Data Linkage Researcher Conversation Series
 Three Data Linkage Researcher Conversation events were conducted in Adelaide in September and December 
2013 to engage researchers, data custodians and the wider community in data linkage.  The events have 
been well-attended and have featured presentations by Gemma Van Halderen (First Assistant Statistician, 
Population, Education and Data Integration Division at the ABS), Professor Louisa Jorm (Foundation Professor 
of Population Health at the University of Western Sydney) and an expert panel discussing the use of linked 
data to conduct policy relevant childhood development research.  

SAX Institute

Supporting research through the SURE
At 30 June 2014, the SURE facility had 56 active users from 140 researchers participating in the 26 approved 
projects using the facility.  48 new project applications requesting the use of SURE were received during 
2013-14.  Feedback from SURE users has been very positive with many reporting that the speed, storage 
and analytic capacities of SURE far surpass the computing environments that they were using previously.

Development of a second SURE site
The major breakthrough in 2013-14 for SURE was the implementation of the second SURE data centre. The 
site is based at Macquarie Telecom in Macquarie Park NSW and will eventually provide capacity for 120 to 
150 researchers.

SURE policy framework
Work has continued on the development and revision of policies surrounding the use of SURE.  The team 
has worked with a number of data custodians to implement operational arrangements for the use of SURE 
during 2013-14 and the content on the SURE website continued to expand.  The SURE program began the 
process of achieving ISO 27001 accreditation in April 2014.

SURE training/user support
The development of an online training program for SURE users commenced in August 2013 and there are 
now 200 researchers who have completed the program.  
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Tasmania Data Linkage Unit (TDLU)

TDLU’s data linkage infrastructure
The TDLU’s computing solution and supporting infrastructure is working 
effectively in managing extraction, transport and load functions associated 
with establishing and managing the TDLU’s Master Link Map (MLM).  

Expansion of the Master Linkage Map
The TDLU now has 13 years’ of admitted patient and emergency department data linked within its MLM 
and clerical review is well advanced.  In addition, the Australian Early Development Census (AEDC) data and 
the Tasmanian Public hospital perinatal dataset have been provided by data custodian to TDLU for linkage.  
A data exchange agreement with the Registrar of Births, Deaths and Marriages has recently been executed 
and negotiations are underway with the Tasmanian Department of Education for exchange of core datasets 
for enduing linkage, including school attendance and NAPLAN data.

Victorian Data Linkages (VDL) 

Better Patient Data (BPD) Project
A key focus of VDL during 2013-14 has been progressing the initiative to acquire patients’ full names and 
addresses from the Victorian health service providers. This aims to further improve VDL’s data linkage 
capabilities and quality.  In the past year VDL has engaged a contracting company to document the IT 
configuration and implementation solution design for the BPD project.

New linkage infrastructure
In conjunction with the BPD project, VDL is undertaking an overhaul of its data linkage infrastructure.  The 
solution architecture design to support the data acquisition, storage, management of the Patient Master 
Index (PMI) data, as well as the technical requirements for the newly purchased data linkage platform 
has been approved.  VDL has developed a short term solution to utilise the new data linkage platform 
in the Department of Health’s IT environment while CenITex builds the actual server for VDL’s long term 
architecture solution

WA Data Linkage Branch’s Custodian Administered Research 
Extract Server (CARES)

Fully operational system
The CARES system became fully operational from 1 July 2013.  Risk assessment software products were 
extensively reviewed and tested and previously standalone quality assurance processes have now been 
added to the CARES environment.  

Expansion of data range
Custodian uptake now includes hospital admissions, emergency presentations, cancer registrations, 
midwives notifications, death registrations, birth registrations, electoral records, school attendance and 
suspensions records and Year 12 attainment. Discussions are underway to incorporate more non-health 
datasets, initially focusing on those related to road safety.  Research projects supported: 72 linked data 
extracts have been processed on CARES since 1 July 2013.  Benefits achieved to date include 50% reduction 
in extract turnaround, faster post CARES checking by the Quality Assessment team and faster pre CARES 
linkage key preparation and distribution by the linkage team.
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The Proof of Concept (POC) collaboration, funded under NCRIS, was designed to assess the ability of the 
PHRN data linkage infrastructure to perform cross-jurisdictional linkage of data and provide linked de-
identified data in a form that can be used for research studies. 

The POC collaboration which was originally envisaged as a single study, has developed into a set of three 
PHRN NCRIS-funded and one PHRN EIF-SSI-funded studies designed to test different aspects of the diverse 
network of activities that is the PHRN. Each POC collaboration was commissioned to test and refine complex 
data linkage infrastructure processes including data custodian engagement and approval, ethics approval 
processes as well as jurisdictional and national data linkage and extraction services.

Now that the technical infrastructure to enable cross-jurisdictional linkage has been built, the POCs have 
demonstrated that the technical infrastructure can handle these large and complex projects.  The significant 
epidemiological results generated by the analysis of the linked data are in the process of being collated and 
published in the peer-reviewed literature.  A snapshot of the four collaborations is provided below:

Proof of Concept #1 
Title of collaboration: In-hospital and post-discharge mortality: learning about quality of 

care using data linkages from Australian states
Chief Investigator: Ms Diana Rosman, WA Health
Lead Analyst: Dr Katrina Spilsbury, Curtin University
Data collections involved: Inpatient separations and Register of Births, Deaths and Marriages 

(RBDM) death data from New South Wales (NSW), Western Australia 
(WA), Queensland (QLD) and South Australia (SA)

Key achievements: • The final project dataset now includes data for WA, NSW, QLD 
and SA and Dr Spilsbury and analysis of this data has revealed 
some key findings as outlined below.  

• Final reports are being prepared and a publications plan is in 
place with two draft manuscripts underway.  

• Dr Spilsbury gave a presentation at the 2014 International 
Health Data Linkage Conference based on POC#1 logistics.

PHRN Proof of Concept Collaboration
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Key findings of POC#1

Cross-jurisdictional linkage of hospital records and death registrations identified patterns of hospital use in 
Australia that have not been quantified previously.  From June 2004 – July 2009, three percent of all hospital 
patients had travelled across a state border prior to admission. The majority of cross-border hospital users 
were those who lived in northern and far western NSW travelling to Brisbane and Adelaide for hospital 
treatment. 

A smaller population of hospital users were those who had moved between jurisdictions over the study 
period (the number of patients who moved and the direction of the move are shown in Figure 1 below).  
Based on the residential location of patients before they moved to a different jurisdiction, it appears that 
movers include a sub-population of workers or residents of mining areas within Australia. This suggests that 
long-term studies looking at the effect of occupational exposures on health outcomes could benefit from 
the more accurate exposure picture available through cross-jurisdictional data linkage.

The use of cross-jurisdictional linkage in this project enabled more accurate calculation of hospital mortality 
indicators because:

• Cross-border hospital transfers were identified that allowed more accurate estimation of hospital stays. 

• Patients who had a death registered in a different state within 30 days of leaving hospital were included 
which allowed a more accurate count of hospital-related deaths.  

• A more complete risk adjustment was achieved by linking previous hospital records of the 60,000 
people who moved interstate during the study period which would have been missed otherwise. 

 
The overall effect of these more accurately determined components involved in calculating HSMRs was a 
reduction in the variation of Hospital Specific Mortality Rates (HSMRs) between hospital groups.  That is, the 
differences in HSMRs were “evened out”.

Figure 1: The number of patients who lived and attended hospital in one of the 4 study States 
who then moved and attended hospital in another State during the 5 year study period.
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Proof of Concept #2
Title of collaboration: Burden and cost of the injury-attributable health care use and 

mortality in Australia
CI/Lead Analyst: Dr Rebecca Mitchell, UNSW
Data collections involved: Inpatient separations, RBDM death data, Emergency Department 

(ED) data and electoral roll data from NSW, WA, QLD, SA, Victoria 
and Tasmania

Key achievements: • The CDL has recently completed cross-jurisdictional linkage of 
NSW and SA demographic data and provided linkage keys for 
data extraction and an agreement for linkage of WA data has 
been negotiated.

• A proposed publication on POC#2 data linkage logistics has been 
prepared and circulated to POC Reference Group members for 
comment.

Proof of concept #3
Title of collaboration: The role of perinatal factors in the developmental and educational 

outcomes of Australian children: learning about risk and protective 
factors in early childhood using data linkages from Australian states 
and national population-based cohorts

CI/Lead Analyst: Dr Sally Brinkman, Telethon Kids Institute
Data collections involved: Perinatal data, RBDM births data, 2009 Australian Early Development 

Index (AEDI) data and state/territory educational data
Key achievements: • The MOU for POC#3 was executed in November 2013. The 

agreed research protocol requires cross-jurisdictional data 
linkage by CDL for NSW, WA and SA. 

• A Commonwealth Department of Education agreement with 
Curtin University for the supply of national AEDI data to CDL 
had been completed and executed. National AEDI data has 
been received by CDL. Agreements to provide AEDI data to 
linkage units in WA, NSW and SA are also in place.

• HREC and data applications for perinatal, RBDM births and 
other state-specific educational data have been prepared and/
or submitted in WA, NSW and SA.
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Proof of concept #4
Title of collaboration: Linkage of the Australian Childhood Immunisation Register (ACIR) 

and state-based registers to evaluate and inform Australia’s 
immunisation program

CI/Lead Analyst: Dr Heather Gidding, UNSW
Data collections involved: Perinatal data, RBDM births data, hospital admissions data, ED data, 

notifiable infectious diseases data, ACIR data and the National Death 
Index

Key achievements: • All required data access and HREC approvals have been obtained 
including the Commonwealth’s Public Interest Certificate (PIC)

• ACIR data has been extracted by DHS and provided to AIHW for 
cross-jurisdictional linkage with NSW and WA births data. It is 
anticipated that NSW and WA births data will be provided to 
AIHW by the end of August 2014.

• An Aboriginal Immunisation Reference Group has been 
established to provide Aboriginal community perspectives on 
the Aboriginal component of the research.

• A concurrent session paper was presented at the 2014 
International Health Data Linkage Conference.

• A process for undertaking disclosure risk assessment by AIHW 
and subsequent release of data to the researchers has been 
provided to all stakeholders.
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PHRN DATA DELIVERY SYSTEM

The PHRN Data Delivery System (DDS) is an ensemble of technology and standards, agreed operational 
procedures, software and supporting IT infrastructure that provides harmonised national mechanisms for 
secure and efficient transfer of data between nodes of the PHRN and from data custodians to linkage units 
and researchers for approved projects (Figure 2). Development of the PHRN’s DDS has taken place over 
three distinct phases:

Phase 1: DDS2 - Scoping (2011-12)

Managed by the Sax Institute’s SURE team, this phase comprised an evaluation of selected technologies for 
secure data transfer and the defining of simple but sufficient metadata and data file formats for data being 
exchanged between PHRN parties. 

Phase 2: DDS2 - Build (2012-13) 

Based on the outcomes of DDS1, the CDL undertook DDS2 which established an operational secure file 
transfer system for the PHRN known as the Secure Unified File Exchange (or SUFEX; www.sufex.org.
au). SUFEX delivers a user-friendly interface for file encryption, transfer and decryption between PHRN 
participants and stakeholders.

Phase 3: DDS3 – Launch, support and expansion (2013-14)

The SUFEX service was launched in July 2013 and the main activities conducted by the CDL included 
extending and expanding the DDS. Software licenses were extended until June 2015 and integration and 
administration/deployment services were developed further. Change control and Standard Operating 
Procedures have been implemented and Risk Assessment and a SUFEX user survey were undertaken. CDL 
have also developed an Information Security Policy to ensure the integrity and confidentiality of the SUFEX 
system.

Figure 2: Overview of the PHRN SUFEX service.
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PHRN LEGISLATIVE REVIEW

The PHRN Privacy Consultant A/Professor Judy Allen has completed the review of legislation that impacts 
on data linkage in each Australian state. The review related to legislation covering the collection, use and 
disclosure of administrative health data held by Australian states for jurisdictional and national data linkage. 

As part of this work, A/Professor Allen has also developed a draft proposed legislative framework for 
Australia. There are recommendations in the framework document regarding changes to legislation. This is 
not because legislation precludes data linkage but changes would provide greater clarity and certainty for 
data linkers and data custodian agencies.

The work conducted by A/Professor Allen on behalf of the PHRN has been particularly important in the 
context of the Commonwealth’s development of a Data Linkage/Integration Framework. During the year, 
the NHPA commissioned the Australian Government Solicitors to prepare a document outlining relevant 
legislation across Australia. The PHRN Legislative Review has enabled the network to provide an informed 
and considered response to this document and the PHRN will continue to engage in this process.

CSIRO/SAX COLLABORATION ON DATA CONFIDENTIALISATION

The PHRN EIF-SSI Investment Plan required that a project was conducted to “examine approaches to 
confidentialisation of data outputs that researchers may wish to remove from the secure analysis laboratory 
environment during or after a research project”. The CSIRO were contracted to perform this work and Dr 
Christine O’Keefe conducted the project in close collaboration with staff from the Sax Institute. 

The scope of work included:

• An online survey of researchers to understand their requirements and perspectives in regard to 
confidentiality and privacy 

• A review of approaches to solving similar confidentialisation problems 

• A review of publications to determine the range and nature of statistical outputs and the nature, 
extent and frequency of the disclosure risk of the outputs 

• The development of a proposed checklist for analysts to use to assess disclosure risk in their analysis 
outputs and apply confidentiality treatments to reduce the risks.

The study used the SURE facility as a model and a final report for the project was submitted to the PHRN 
Management Council in April 2014. As a final stage of the project, Dr O’Keefe and her team conducted 
a review of existing health-related publications involving statistical analysis of linked data. Through their 
review of a sample of publications they were able to characterise: 1) the range and nature of outputs of 
statistical analysis of linked data in the public health literature; and 2) the nature, extent and frequency of 
disclosure risks in these outputs. Encouragingly in the vast majority of the publications reviewed there was 
judged to be a low risk of disclosure of sensitive information to a reader. 
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PHRN NATIONAL ONLINE APPLICATION SYSTEM 

As part of the PHRN EIF-SSI Investment Plan, the PHRN Program Office was 
contracted to develop an Online Application System for researchers.  The 
purpose of the proposed system was to build inter-jurisdictional access 
capability and improve researchers’ access to linked data by reducing the 
time taken by researchers to coordinate and track access and approvals to 
conduct linked data research.  Although the Online Application System was to be primarily developed for 
cross jurisdiction projects, its scope was to be sufficient to also enable regional linkage units to implement 
it for single jurisdiction use if desired.   

The Program Office contracted the Birchman Group in early June 2013 to develop a business concept to 
identify the requirements for the PHRN Online Application System.  The Birchman Group proposed a staged 
process to develop the system. The first stage involved the development of a Business Concept Paper which 
articulates high level requirements, current state assessment and future options for an online application 
system to support discussion amongst stakeholders.

An Architecture document has been prepared and the functional/non-functional features of the software 
and the preliminary architecture have been identified.  Work is continuing on the development of a generic 
application form for cross-jurisdictional linked data projects that will be suitable for use by all PHRN data 
linkage units.  A draft single application form has been developed and is being used as the current basis for 
the Online Application System.  Extensive consultation with key stakeholders including staff of the individual 
linkage units, ethics committee members and data custodians has taken place and the Program Office is 
progressing with the development of the system.  

The second stage (inception phase) of the online application system has also now been completed. This 
phase included the development of the Feature List, Software Architecture Document and Software 
Development plan for the online system. 

The construction phase of the development is scheduled to commence in July 2014 with an anticipated 
launch date of the PHRN Online Application System of December 2014.
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A number of presentations on data linkage in Australia were given by staff from the PHRN at the Scottish 
Health Informatics Program (SHIP) Conference in St Andrews, Scotland in August 2013:

• “Development of an ethics and data linkage training workshop”, Felicity Flack, PHRN Program Office

• “Cross-jurisdictional Data Linkage: Lessons from Australia”, Merran Smith, PHRN Program Office

• “Improving linked data quality, research outcomes and reducing costs using graph theory and graph 
databases”, James Farrow, Farrow Norris Pty Ltd / SA NT Datalink

• “Sampling based clerical assessment”, Tenniel Guiver, Australian Institute of Health and Welfare

• “Overcoming complexity and tedium: an object-oriented programming framework for linked data 
researchers”, Tim Churches, Sax Institute.

• “Secure Unified Research Environment: watch it work!”, Tim Churches, Sax Institute.

• “Pathways in aged care: what we can learn from data linkage”, Teresa Dickinson, Australian Institute 
of Health and Welfare

• “Cross-country sharing of administrative health data: from aspirational to possible”, Louisa Jorm, Sax 
Institute.

• “Development of National Linkage Infrastructure in Australia”, James Boyd, Centre for Data Linkage.

The CDL team also conducted a series of meetings with data linkage collaborators in the UK to coincide 
with the SHIP 2013 Conference including with NHS Scotland and ScotXed in Scotland and the SAIL Databank 
team in Swansea. 

The PHRN Chief Executive gave an invited keynote address at 
the Developing a Data Linkage System to Enable Innovative 
Research Conference, WZB, Berlin, in September 2013 and 
attended a number of related meetings.

The PHRN Chair delivered a presentation about the PHRN 
at the Wennberg International Collaborative in England in 
October 2013.  Professor Kearney’s presentation provided 
an opportunity to promote the achievements to date of the 
PHRN and showcase the Proof of Concept Collaborations 
being currently undertaken to demonstrate the capacity and 
integral value of the infrastructure.

Promotion of the PHRN
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The PHRN and Australian researchers were well represented both in attendance and presentations at the  
second International Health Data Linkage Conference which was held in Vancouver in April 2014. There 
were nine oral presentations from PHRN project participant staff or about PHRN funded infrastructure:

• “The Hospital Dementia Services Project: the effects of person-based and hospital-based factors on 
outcomes of hospitalisation for people with dementia”, Phil Anderson, Australian Institute of Health 
and Welfare

• “Privacy-preserving record linkage on large real world datasets”, James Boyd, PHRN Centre for Data 
Linkage, Curtin University

• “Building a better pipeline: the custodian administered research extract server”, Thomas Eitelhuber, 
Data Linkage WA

• “Comparing geospatial distance without revealing location”, James Farrow, Farrow Norris Pty Ltd / SA 
NT DataLink

• “Use of graph theory measures to identify errors in record linkage”, Anna Ferrante, PHRN Centre for 
Data Linkage, Curtin University

• “East meets west: cross jurisdictional linkages to evaluate and inform childhood immunisation policy 
in Australia”, Hannah Moore, Telethon Kids Institute, University of Western Australia

• “Proving a Concept: Cross Jurisdictional Linkage in Australia”, Diana Rosman, Department of Health 
Western Australia

• “Evolution and ecology of data linkage systems: an example from Western Australia”, Diana Rosman 
Department of Health Western Australia

• “Data linkage - the big picture!”, Brian Stokes, Menzies Research Institute Tasmania.

 
In addition, A/Professor Judy Allen, Carolyn Adams and Dr Felicity Flack gave a sub-plenary presentation 
entitled “Regulating access to government databases for data linkage research: designing a best practice 
model” and SANT DataLink organised and facilitated a half day workshop on “Governance of Researchable 
Data Repositories: establishing and operating repositories and databanks” with over 110 people attending 
as part of the International Health Data Linkage Conference.
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Over the 2013-14 financial year, the PHRN Project Participants approved 209 new project applications 
requesting the use of linked data through the PHRN infrastructure.  In the same period, 130 projects that 
obtained all necessary approvals were provided with data for linkage and analysis.

A total of 32 publications were produced over the course of the year from studies using linked data provided 
through the PHRN infrastructure.  These included peer-reviewed publications in scientific journals, published 
conferenced abstracts and formal reports available in the public domain.  A further two publications 
regarding the development of the PHRN infrastructure were published in 2013-14.  

The following table provides a summary of 2013-14 publications stratified by topic into National Health 
Priority Areas.

Table 1: 2013-14 PHRN publication topics by National Health Priority Area.

National Health Priority Area* Number of 
publications

Arthritis and Musculoskeletal Conditions 3
Asthma -
Cancer Control 10
Cardiovascular Health 5
Dementia -
Diabetes mellitis 4
Injury Prevention and Control 1
Mental Health 2
Obesity -
Other 9
TOTAL 34

* http://www.aihw.gov.au/national-health-priority-areas/

A full list of 2013-14 publications is available on the PHRN website: http://www.phrn.org.au/projects/
publications/

PHRN supported research and publications
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2013-14 Financial year in brief

The following table and diagrams provide a summary of PHRN income and expenditure for 2013-14.

Table 1: PHRN Financial Overview 2013-14

NCRIS 2013-14 EIF SSI 2013-14 CRIS 2013 NCRIS 2013 
2013-14

$,000 $,000 $,000 $,000
Balance at the start of 
the year

808 3,504 - -

Income:
DOE Cash Contribution 1,991 1,288 1,611 409
Cash Co-Investments 363 195 188 1,211
In-Kind Contributions 484 2,553 59 2,284

Total Funding Received 2,838 4,036 1,858 3,904

Expenditure:
Salaries 232 1,785 294 192
Hardware and software 
purchases

- 876 - -

Operating Expenses 2,124 - 273 272
Contractual & General 
Expenses

- 840 - -

NCRIS expenditure sub-total 2,356 3,501 567 464

Cash Co-Investments 
Expenditure

806 619 188 730

In-Kind Expenditure 484 2,553 59 2284

Total Expenditure 3,646 6,673 814 3,477

Balance at the end of the 
year

- 867 1,044 427
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Figure 3: Investment by Project Participant 2013-14.

1

1 In-kind Contribution for 2013-14 includes a one-off contribution for the fitout of SA NT DataLink offices within the new SAHMRI 

building. 
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Figure 4: Investment by Key Activity Area 2013-14.
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