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About

This report has been archived. Content previously included in this report can now be found at COVID-19 register and linked data set
and COVID- 19 linked data set: Linkage results.

This is an initial summary report on the project ‘Establishing a COVID-19 linked data set’. The purpose of the report is to describe the aims,
benefits, methods and some high level first results of the linkage. The report will be a resource for future researchers wanting to use the
data. Future updates of this report will include more detailed analysis of linked data once available

Cat. no: PHE 316
Findings from this report:

e The AIHW has established a COVID-19 linked data set

e Over 90% of records supplied for the project were linked

e The project will strengthen evidence-based public health and health system planning for future pandemics

e The linked data can be used to monitor the outcomes and health system use of people who have had COVID-19

© Australian Institute of Health and Welfare 2023


https://www.indigenoushpf.gov.au/
http://mesothelioma-australia.com/home/
http://www.gen-agedcaredata.gov.au
https://www.housingdata.gov.au/
https://www.indigenousmhspc.gov.au/
http://meteor.aihw.gov.au/
https://www.rific.gov.au
https://live-test.aihw.gov.au/contact-us
https://live-test.aihw.gov.au/help-tools
https://live-test.aihw.gov.au/
https://live-test.aihw.gov.au/
https://live-test.aihw.gov.au/covid-19
https://live-test.aihw.gov.au/covid-19
https://live-test.aihw.gov.au/reports-data
https://live-test.aihw.gov.au/reports-data
https://live-test.aihw.gov.au/reports-data/a-z-topics#A
https://live-test.aihw.gov.au/reports-data/a-z-topics#B
https://live-test.aihw.gov.au/reports-data/a-z-topics#C
https://live-test.aihw.gov.au/reports-data/a-z-topics#D
https://live-test.aihw.gov.au/reports-data/a-z-topics#E
https://live-test.aihw.gov.au/reports-data/a-z-topics#F
https://live-test.aihw.gov.au/reports-data/a-z-topics#G
https://live-test.aihw.gov.au/reports-data/a-z-topics#H
https://live-test.aihw.gov.au/reports-data/a-z-topics#I
https://live-test.aihw.gov.au/reports-data/a-z-topics#J
https://live-test.aihw.gov.au/reports-data/a-z-topics#K
https://live-test.aihw.gov.au/reports-data/a-z-topics#L
https://live-test.aihw.gov.au/reports-data/a-z-topics#M
https://live-test.aihw.gov.au/reports-data/a-z-topics#N
https://live-test.aihw.gov.au/reports-data/a-z-topics#O
https://live-test.aihw.gov.au/reports-data/a-z-topics#P
https://live-test.aihw.gov.au/reports-data/a-z-topics#Q
https://live-test.aihw.gov.au/reports-data/a-z-topics#R
https://live-test.aihw.gov.au/reports-data/a-z-topics#S
https://live-test.aihw.gov.au/reports-data/a-z-topics#T
https://live-test.aihw.gov.au/reports-data/a-z-topics#V
https://live-test.aihw.gov.au/reports-data/a-z-topics#W
https://live-test.aihw.gov.au/reports-data/a-z-topics#Y
https://live-test.aihw.gov.au/reports-data/a-z-topics
https://live-test.aihw.gov.au/reports-data/latest-reports
https://live-test.aihw.gov.au/reports-data/downloadable-resources
https://live-test.aihw.gov.au/reports-data/australias-health
https://live-test.aihw.gov.au/reports-data/australias-health-performance
https://live-test.aihw.gov.au/reports-data/australias-welfare
https://live-test.aihw.gov.au/About-our-data/Linked-data-assets
https://live-test.aihw.gov.au/reports-data/myhospitals
https://live-test.aihw.gov.au/Mental-health
https://live-test.aihw.gov.au/reports-data/population-groups/Indigenous-Australians
https://live-test.aihw.gov.au/suicide-self-harm-monitoring
https://live-test.aihw.gov.au/reports-data/population-health-monitoring
https://live-test.aihw.gov.au/Australias-Disability-Strategy
https://live-test.aihw.gov.au/our-services
https://live-test.aihw.gov.au/our-services
https://live-test.aihw.gov.au/our-services/data-linkage
https://live-test.aihw.gov.au/our-services/metadata-support
https://live-test.aihw.gov.au/our-services/validata
https://live-test.aihw.gov.au/our-services/secure-remote-access-environment
https://live-test.aihw.gov.au/our-services/ethical-hrec-review
https://live-test.aihw.gov.au/about-our-data
https://live-test.aihw.gov.au/about-our-data
https://live-test.aihw.gov.au/about-our-data/our-data-collections
https://live-test.aihw.gov.au/about-our-data/aihw-data-by-geography
https://live-test.aihw.gov.au/about-our-data/aihw-data-by-indicators
https://live-test.aihw.gov.au/about-our-data/aihw-data-by-sex-and-gender
https://live-test.aihw.gov.au/about-our-data/accessing-data-through-the-aihw
https://live-test.aihw.gov.au/about-our-data/data-governance
https://live-test.aihw.gov.au/about-our-data/accessing-australian-government-data
https://live-test.aihw.gov.au/about-our-data/linked-data-assets
https://live-test.aihw.gov.au/about-our-data/vulnerability-and-disclosure-policy
https://live-test.aihw.gov.au/news-media
https://live-test.aihw.gov.au/news-media
https://live-test.aihw.gov.au/news-media/podcasts
https://live-test.aihw.gov.au/news-media/news
https://live-test.aihw.gov.au/news-media/media-releases
https://live-test.aihw.gov.au/news-media/for-the-media
https://live-test.aihw.gov.au/news-media/subscribe-to-release-notices
https://live-test.aihw.gov.au/news-media/forthcoming-releases
https://live-test.aihw.gov.au/about-us
https://live-test.aihw.gov.au/about-us
https://live-test.aihw.gov.au/about-us/what-we-do
https://live-test.aihw.gov.au/about-us/our-people-structure
https://live-test.aihw.gov.au/about-us/our-governance
https://live-test.aihw.gov.au/about-us/committees
https://live-test.aihw.gov.au/about-us/our-case-studies
https://live-test.aihw.gov.au/about-us/corporate-publications
https://live-test.aihw.gov.au/about-us/privacy-policy
https://live-test.aihw.gov.au/about-us/international-collaboration
https://live-test.aihw.gov.au/about-us/freedom-of-information
https://live-test.aihw.gov.au/about-us/submissions
https://live-test.aihw.gov.au/about-us/public-interest-disclosure
https://live-test.aihw.gov.au/about-us/gifts-benefits-register
https://live-test.aihw.gov.au/about-us/tenders
https://live-test.aihw.gov.au/about-us/careers
https://www.indigenoushpf.gov.au/
http://mesothelioma-australia.com/home/
http://www.gen-agedcaredata.gov.au
https://www.housingdata.gov.au/
https://www.indigenousmhspc.gov.au/
http://meteor.aihw.gov.au/
https://www.rific.gov.au
https://live-test.aihw.gov.au/contact-us
https://live-test.aihw.gov.au/help-tools
https://live-test.aihw.gov.au/
https://live-test.aihw.gov.au/reports-data
https://live-test.aihw.gov.au/reports-data/health-conditions-disability-deaths/covid-19
https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/about
https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/about
https://www.facebook.com/sharer/sharer.php?u=https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/about
https://twitter.com/intent/tweet?text=Establishing a COVID-19 linked data set%2C About&url=https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/about
https://www.linkedin.com/shareArticle?mini=true&title=Establishing a COVID-19 linked data set%2C About&url=https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/about
mailto:?subject=Establishing a COVID-19 linked data set%2C About&body=https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/about
https://live-test.aihw.gov.au/reports-data/health-conditions-disability-deaths/covid-19
https://live-test.aihw.gov.au/reports-data/covid-linked-data-set/about
https://live-test.aihw.gov.au/reports/covid-19/covid-19-linked-data-set-linkage-results
https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/background
https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/initial-linkage-findings
https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/future-developments
https://live-test.aihw.gov.au/reports/covid-19/demonstrating-the-utility-of-covid-19-linked-data/contents/benefits
https://live-test.aihw.gov.au/about-us
https://live-test.aihw.gov.au/about-us/committees
https://live-test.aihw.gov.au/about-us/our-governance
https://live-test.aihw.gov.au/reports-data
https://live-test.aihw.gov.au/about-our-data
https://live-test.aihw.gov.au/news-media
https://live-test.aihw.gov.au/help-tools/accessibility
https://live-test.aihw.gov.au/copyright
https://live-test.aihw.gov.au/disclaimer
https://live-test.aihw.gov.au/about-us/freedom-of-information
https://live-test.aihw.gov.au/indexed-list-of-files
https://live-test.aihw.gov.au/about-us/privacy-policy
https://live-test.aihw.gov.au/help-tools/sitemap
https://live-test.aihw.gov.au/about-our-data/vulnerability-and-disclosure-policy
https://live-test.aihw.gov.au/
https://live-test.aihw.gov.au/about-us/careers
https://live-test.aihw.gov.au/about-us/committees/aihw-ethics-committee
https://live-test.aihw.gov.au/about-our-data/our-data-collections
https://live-test.aihw.gov.au/about-our-data/accessing-data-through-the-aihw/data-on-request
https://live-test.aihw.gov.au/our-services/data-linkage
https://live-test.aihw.gov.au/analyst-portal-sites/analyst-login
https://live-test.aihw.gov.au/help-tools/support
https://twitter.com/aihw
https://au.linkedin.com/company/australian-institute-of-health-and-welfare
https://www.instagram.com/aihw.gov.au/
https://www.youtube.com/channel/UClGeY8v8epJoYYIIVLASXug

Australian Government

" Australian Institute of
Health and Welfare

Background

This report has been archived. Content previously included in this report can now be found at COVID- 19 register and linked data set
and COVID-19 linked data set: Linkage results.

COVID-19 represents an unprecedented health emergency in Australia. The pandemic has led to substantial individual, health system, and
broader social and economic effects which will continue to evolve into the future.

Emerging evidence of the medium and long-term effects of COVID-19 presents a need for timely information and monitoring of the health
outcomes and health system needs of people who have had a COVID-19 diagnosis.

Collection of data that allow analysis of specific populations, such as those with pre-existing conditions, is vital to informing the community

about potential population groups at risk of poorer health outcomes after COVID-19 diagnosis and enabling health systems to identify and
manage these cases.

In April 2022, the AIHW was funded $3 million by the Medical Research Future Fund to establish a national linked data platform using existing
health data sets to strengthen evidence-based public health and health system planning and management for current and future pandemics.

What is data linkage?

Data linkage is the process of identifying, matching, and merging records that correspond to the same person or entity from several
datasets or even within one dataset.

This improves data completeness and provides a rich person-level source of information beyond that available through routine disease
surveillance and single data sources. The AIHW uses robust methods to carry out data linkage, and more information can be found at
AIHW’s data linkage services.
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Benefits of linking COVID-19 data

This report has been archived. Content previously included in this report can now be found at COVID- 19 register and linked data set
and COVID-19 linked data set: Linkage results.

How has linked data been used during the pandemic?

Linked data is being used internationally to explore a range of important research questions on COVID-19, including:

characteristics and impact of long COVID (Sivan et al. 2022; Kikkenborg Berg et al. 2022; Murch et al. 2022)

vaccine uptake and effectiveness (Vasileiou et al. 2022; Perry et al. 2022; Nunes et al. 2021; Mirahmadizadeh et al. 2022)

health care usage (Lambourg et al. 2022; Lai et al. 2022; Kennedy et al. 2022; Murch et al. 2022; Mirahmadizadeh et al. 2022; Krutikov et
al. 2022; Davies et al. 2021)

risk factors for severe disease (Drefahl et al. 2020; Gao et al. 2021; Liu et al. 2021)

reinfection rates (Cavanaugh et al. 2021; Mensah et al. 2022).

In Australia, there have been some state-based linkage projects that have been extremely insightful, but a national perspective has been
missing from the picture (Rowe et al. 2022; Henry et al. 2021). An additional barrier is that linkage projects can be lengthy and costly for
researchers. The Australian COVID-19 linked data set project aims to bridge these gaps.

Why is the project important?

The findings of the project will provide many benefits, including:

The public will benefit as the data will be used to identify risk factors for severity, long term effects and re-infection. This will then
inform service planning and guidelines for the treatment and management of COVID-19 and improve immediate, medium, and longer-
term health outcomes for people who have had a COVID-19 diagnosis.

The public will also benefit from the publication of research findings through fact sheets and reports that will make robust, accessible
information available in the public domain.

Health service providers will be able to gain a better understanding of the service and treatment needs of people who have been
diagnosed with COVID-19, and particularly those who develop long term effects of COVID-19 or have had a COVID-19 vaccine, as well as
interactions with pre-existing comorbidities.

Health services providers will understand patterns of service use and medication dispensing by people who have tested positive to
COVID-19.

The research community will benefit from the contribution of knowledge the project will make by filling existing research gaps.
Existing surveillance systems will be improved through return of linked data at a national level and therefore improve national
surveillance reporting.

The data will enable researchers to monitor and evaluate policies and programs implemented throughout pandemics.

The platform will provide a foundation for a wide range of future research purposes without these parties having to start from scratch.
The data will help Commonwealth, state and territory governments plan and manage health resources, for example in aged care
facilities.
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Aims of the project

This report has been archived. Content previously included in this report can now be found at COVID- 19 register and linked data set
and COVID-19 linked data set: Linkage results.

The aims of the project include:

e To establish a national linked data platform that integrates relevant existing health data sets for the purposes of strengthening evidence-
based public health and health system planning and management for current and future pandemics.

e To provide an evidence base for epidemiological and statistical research into medium- and long-term effects of a COVID-19 diagnosis.

e To inform health service planning, evaluation, and policy development.

¢ To inform research projects investigating important health issues such as the impact of vaccination against COVID-19, burden of disease
estimates, severity of outcomes for COVID-19 cases, etc.

e To improve the quality of national notifiable disease data.

e To support the states and territories to improve the quality of COVID-19 case data, by returning linked data to custodians.
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Data and methods

This report has been archived. Content previously included in this report can now be found at COVID- 19 register and linked data set
and COVID-19 linked data set: Linkage results.

Ethics approvals

Before any data could be linked, the project needed to receive ethics approval and funding. The project has ethics approval from the AIHW
Ethics Committee, and additional approval from the Human Research Ethics Committee of Northern Territory Department of Health and
Menzies School of Health Research, and the NSW Population and Health Services Research Ethics Committee (NSW PHSREC). A National
Mutual Acceptance Scheme led by NSW PHSREC is in place for the Australian Capital Territory, South Australia, Tasmania, and Victoria.

In addition to the ethics approvals outlined above, the data custodian of each state/territory or national dataset also had to approve data
usage in line with any jurisdictional requirements.

How was the data linked?

As a Commonwealth Accredited Data Service Provider, the AIHW has the expertise and infrastructure to undertake complex national data
linkage.

Linkage variables of the COVID-19 cases were sourced from participating states and territories for linkage purposes. This was then linked
with information on AIHW’s linkage spine (Medicare Consumer Directory (MCD), National Death Index (NDI) and Australian Immunisation
Register (AIR)), using probabilistic record linkage. Probabilistic record linkage is a data linkage method that makes an explicit use of
probabilities to determine whether a pair of records is a match for the same person, or not. Records are matched by name, sex, address and
date of birth.

Analytical information on COVID-19 cases from states and territories and the Commonwealth Department of Health National Notifiable
Disease Surveillance System (NNDSS) has been combined with information from the NDI, Medicare Benefits Schedule (MBS) and
Pharmaceutical Benefits Scheme (PBS, including Repatriation Schedule of Pharmaceutical Benefits (RPBS) information), the National
Hospitals Morbidity Database (NHMD), the National Non-Admitted Patient Emergency Department Care Database (NNAPEDCD), the National
Aged Care Data Clearinghouse (NACDC) and the AIR to create a de-identified linked research data set. Figure 1 outlines the linkage
processes for the current project.

The AIHW data linkage protocols prescribe strict separation of identifiers and analytical data within the AIHW linkage team, so that where
staff have access to personal identifiers and analytical data for study participants, they will not have access to the identifiers and analytical
data at the same time for the duration of the project.

Figure 1. COVID-19 linked data flow
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How often will the data be updated?

The project aims to re-link information periodically to identify additional deaths, and to update data where available. Australian Bureau of
Statistics (ABS) coded cause of death information will be incorporated as it becomes available.

How are linked data being returned to states and territories?

After both the initial and re-linkages, date of death and cause of death information from the NDI will be released to the states and
territories that provided the original notifiable disease data, for incorporation into their local notifiable disease systems. The aim of this is
to improve NNDSS data completeness and utility, in a nationally consistent way, and add to the research potential of both the state and
territory collections and the NNDSS.

What data sets are included?
Data sets available as of December 2022 are listed in Figure 2 below. Future iterations of the project will look to add additional sources of
information.

Figure 2: Figure 2: COVID-19 linked datasets available as of March 2023

@

.. Medicare Consumer Directory (MCD)
- .OQ Pharmaceutical Benefits Scheme (PBS)

ih

State/territory notifiable diseases data: COVID-19 cases
@ Medicare Benefits Schedule (MBS)
=]

National Notifiable Disease Surveillance System (NNDSS)
\:!L National Hospital Morbidity Database: admitted patient care data (NHMD)

National Aged Care Data Clearinghouse: aged care data (NACDC)
ﬁ National Non-Admitted Patient Emergency Department Care Database: emergency department presentations (NNAPEDCD)

How can the data be accessed?

All users who want to access the de-identified research data will be required to submit to AIHW a project proposal including a data analysis
plan and a signed Australian Institute of Health and Welfare Act 1987 s29 Undertaking of Confidentiality form. This form protects the privacy
of individuals by making it a criminal offence to disclose information about the participants of a study, punishable by fines and/or
imprisonment. Data will not be provided to, accessed, or used by another, unauthorised party. Access is strictly controlled within a secure
remote access environment, with no access allowed to other project workspaces.

National Death Index (NDI)
Australian Immunisation Register (AIR)

Due to the detailed and sensitive nature of the data, access will only be provided via secure research environments where AIHW can apply
appropriate vetting and management processes in line with AIHW’s Five Safes Framework.


https://live-test.aihw.gov.au/about-our-data/data-governance/the-five-safes-framework

In this first stage of the project, only government researchers or those funded by government will be eligible to apply for access. All other
researchers will have access to the data in future stages of the project once all relevant ethics and data custodian approvals for access and
use arrangements have been obtained and a suitable secure environment is available.
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Initial linkage findings

This report has been archived. Content previously included in this report can now be found at COVID- 19 register and linked data set
and COVID-19 linked data set: Linkage results.

Scope of the data
The linked data set currently includes data provided to the AIHW by the following jurisdictions:

e Australian Capital Territory
New South Wales

e Northern Territory

e South Australia

e Tasmania.

L[]

This is the first iteration of the data, which will be regularly updated, with the aim to include all jurisdictions and more data sets in future
iterations. Data have been received from Queensland and Victoria and will be available in the next iteration.

Linkage rates by jurisdiction

COVID-19 case linkage variables (names, addresses, dates of birth and sex) provided by jurisdictions to AIHW were probabilistically linked to
AIHW National Linkage Spine (NLS). AIHW NLS combines linkage variables from MCD, AIR and NDI and covers almost all of the population of
Australia. The linkage results depend on the accuracy and completeness of the linkage variables provided to AIHW: more accurate and
complete data result in better linkage rates.

Figure 3 shows the number of records that were linked and those that were unable to be linked by state and territory. For all jurisdictions,
over 90% of records supplied for the project were linked. The lower linkage rate in the Northern Territory may be due to limited address
information provided with the case data. AIHW is working with the Northern Territory to improve this rate.

Figure 3: Number of records and percentage linked by jurisdiction

The segmented horizontal bar chart shows Tasmania has the highest percentage of linked records (99%) and Victoria has the highest number
of individuals linked (2,536,790 people) in the first iteration of the COVID-19 linked data set. All jurisdictions have over 90% of records
linked.

Number of records and percentage linked by jurisdiction
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Initial linkage for Victoria is complete and will be available in the next release. All other jurisdictions available for analysis from
December 2022.
Source:

Linkage rates by population groups

Table 1 describes the linkage rates by age group and sex/gender. Linkage rates can differ by population groups, and it is important to
consider this when doing analysis on linked data. For example, individuals who change addresses whilst renting may also be
underrepresented in linkage studies. Table 1 shows that for all groups except the ‘Other’ sex/gender category, over 90% records were
linked. Sex is one of the key variables used to link records, therefore, where sex is not reported consistently, or as male or female (‘Other’
in table below) linkage rates are lower. Individuals aged 70+ had the highest percentage of records unlinked (9.9%), however there were not
large differences in linkage rates across the age groups.

Table 1. Linkage rates by population groups
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No. of records linked (%) No. of records not linked (%)
Sex/gender’
Male 1,305,834 (97.7%) 30,838 (2.3%)
Female 1,472,188 (97.9%) 32,111 (2.1%)
Other? 9,583 (75.6%) 3,097 (24.4%)
Age group
0-15 505,626 (97.4%) 13,421 (2.6%)
16-29 655,905 (97.7%) 15,513 (2.3%)
30-49 923,626 (98.8%) 11,645 (1.2%)
50-69 517,968 (99.0%) 5,152 (1.0%)
70+ 184,480 (90.1%) 20,203 (9.9%)

1. As reported by the state and territory.
2. Other includes records where sex or gender is not reported, or sex is reported as neither male nor female.
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Future developments

This report has been archived. Content previously included in this report can now be found at COVID- 19 register and linked data set
and COVID-19 linked data set: Linkage results.

The next steps of this project are to improve the coverage of COVID-19 cases, which includes linking more recent case data and linking the
remaining jurisdictions’ case information.

As more recent information from the other data sources becomes available e.g., hospitals data, this will be reflected in the linked data as
well. Updating the content data regularly will provide a growing longitudinal resource for the original cases, to follow their health journey
over time.

Future stages of this project will look at linking other sources of information, such as the National Disability Insurance Scheme. This will
ensure the information can look at the impacts of COVID-19 in other sectors outside the health system.

To ensure value for money and improve efficiencies, the AIHW research team are keeping abreast of progress in the data linkage space and
seek to align with, and make use of, cloud-based national platforms for data sharing, linking and access as they develop. The linked data
platform has been built to ensure interoperability with existing national data sets that have been used during the pandemic, such as the
Census.
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