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* Explanation of different health data uses and availability

* What is Lumos, and how is it different?

e 2025 timelines
* Explanation of time lags and timeframes
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What data can services use,
and how is Lumos different?

LUmMos




What are health data used for?

There are two distinct ways in which patient health data are used:

* Point of care use — one identifiable patient at a time, in real time, for clinical decision making

* System management use — whole populations of patients at a time, for planning and
improvement of services. Data do not need to be updated in real time.

The next few slides explore the differences between these data uses in different settings, and
what tools are available for each.

There is also a distinction between primary and secondary use of data, where:

* Primary use means use of the information for the reason it is collected - that is, to deliver
clinical services relevant to the needs of the patient, and

 Secondary use means use other than direct clinical use, such as to inform system
management, for linkage and for research. RACGP* and AMA** policies expect that data
used for secondary purposes are deidentified.

' ll ']]()s * RACGP Three key principles for the secondary use of general practice data by third parties
“ **AMA Position Statement on Data Governance and Patient Privacy in Healthcare



Point of care uses of identifiable patient data
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General practice \ ”

My Health Record

Public hospitals

General Practices are private businesses under the purview of the Australian Government.
Public hospitals are under the purview of the New South Wales Government.

General practices run patient management software that enables them to see the records of
identifiable patients from their practice only, to be used for primary purposes.

Similarly, a public hospital runs an electronic medical record system to see individual,
identifiable patient records, used to deliver hospital services to patients. A public hospital may
be able to see their patients’ records from other hospitals within a Local Health District (LHD),
but not necessarily from all of NSW Health’s services — this may change with the roll out of the
Single Digital Patient Record.

Both GPs and hospitals may also be able to see records for their patients, one patient at a time,
from each other via My Health Record, if available and permitted, and from other providers by
arrangement. My Health Record is a repository of medical records, not a real time clinical tool.

There has been no way to easily or consistently share point of care patient information between
GPs, public hospitals and other services (such as NSW Ambulance) in real time. The Australian
Government’s Health Information Exchange initiative plans to address this by enabling
interoperability between clinical information systems, wherever they are located and whoever
is in charge of them. This interoperability will give clinicians a live view of medical records when
held at other services, restricted to one patient at a time.




System management uses of de-identified patient data
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In addition to patient management software that enables them to see patient records, general
practices may run health informatics software such as PenCAT, POLAR or Primary Sense that
provide local insights about their practice patient population. Practices can only see what
occurs within their business. They may also participate in a program like Medicinelnsights,
which compares their practice with other participating GPs.

PenCAT, POLAR and Primary Sense also provide extraction services to Primary Health
Networks (PHNs), who collect deidentified data about all patients treated by GPs across their
geographic area. This enables decision making and needs analysis, limited to the GP sector
and to their local population.

By arrangement with other providers and the LHD, the PHN may have access to additional
deidentified data and high-level health system statistics to inform service planningin their
region.




System management uses of de-identified patient data

Similarly, Local Health Districts (LHDs) collect deidentified data about patients treated by the
hospitals in their geographic area, enabling analysis of local trends to inform decision making
and planning for that population.
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' By arrangement with local providers, other LHDs and the NSW Ministry of Health, they may also

LH DS have access to additional deidentified data and high-level statistics to inform planning.

Historically, there has been no consistent or large-scale way to bridge the primary (GPs and
PHNs) and public hospital sectors by sharing and retrospectively linking patient data for system
management purposes, such as to follow and learn from how all individual patients have
journeyed between services. This is out of scope for the Australian Government’s Health
Information Exchange initiative.

Enter: Lumos.
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Lumos is an Australian-first, large-scale data linkage initiative that brings together over 6.8 million
(and growing) individual journeys experienced by de-identified patients when visiting:

General Practices,

public hospitals,

outpatient services,
community services,
emergency departments,
ambulance services,

urgent care services and more

+ Lumos
X6.8 million

Lumos offers a comprehensive statewide view of health system use from all across NSW, all the
way back to 2010 (where available).

By linking individual patient records across different services, Lumos offers a vastly richer dataset
and more complex analytical possibilities than population-wide datasets otherwise available to
PHNs and LHDs.

Lumos has been created to support decision making for the entire NSW population across all parts
of the complex health system including general practices and state services, such as hospitals.
Analyses to date include the impact of investment into General Practice on hospitalisations and
readmissions, and differences in care outcomes resulting from care locations.

| = I - u NSW Health and other services, including hospital admissions,

ED, non-admitted, community, mental health and cancer

A . - services, and Ambulance use (see next slide for full list)




The Lumos cohort is every patient* who has used:

* a NSW general practice that has opted in to Lumos,

* an Urgent Care Service, or

* the Healthdirect Urgent Care Service and VirtualGP
referral service.

For patients in these groups, health records from GP, UCS

and Healthdirect services are linked to hospital records,

ambulance records and more, enabling the following of

patient journeys between health sectors statewide.

*Lumos operates under ethics approval with a waiver of individual consent.
Patients are included when they have given their general practice permission
for their health data to be used for secondary purposes, and their general
practice has consented to participate. Patients who have not permitted
secondary use of their data are excluded.

Hospital
admissions

Emergency
department

Non-admitted
(Outpatients)

Death
registrations

Cancer

Breastscreen

Ambulance

Lumos-participating

general practices
Records of patients who
visited GP
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Urgent care services
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Healthdirect referrals

to UCS
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VirtualGP

Mental health
ambulatory

Integrated care

Cause of death

Patient reported
measures

Hospital costs

Elective surgery
waitlist

Waiting for what

Cohort-specific
data

As of May 2025: 6.8 million patient journeys, 841 general practices, 185 million health records



How does Lumos differ from other initiatives?

Type of use

Timeliness

What’s
included?

Size of
asset
(to date)

%
My Health Record

Point of care

Access to single patient
records by clinicians to
inform service delivery and
clinical decisions for that
patient.

Not real time

Individual identifiable patient
records uploaded by
participating services. This
include scans and
unstructured data, which
prevent quick analysis.

24 million patients
(90% of Australian
population)

LUMOS

System management
Population-wide analysis of
patient journeys across general
practice, admitted, non-admitted,
emergency and specialist NSW
Health services to inform the
funding, management, planning

or evaluation of health services=.

Not realtime
(see timeline slides)

Individual deidentified patient
records from participating NSW
GPs, hospital admissions, ED,
outpatient, cancer, ambulance,
mental health services and more
(see previous slide). Patient
records are linked between health
services. Structured data only.

6.8 million patients

>840 NSW General Practices
(~37% of all NSW General
Practices)

Medicinelnsight

System management
Population-wide analysis of
patient data from general
practices (only) to compare
and discovertrends in
diagnosis, treatment and
outcomes.

Not real time

Individual deidentified
patient records from
participating Australian GPs
No linkage to data sources
from other services.
Structured data only.

2.5 million patients

420 General Practices

(6% of all Australian General
Practices**)

Health Information
Exchange
(in development)

Point of care

Seeks to enable
interoperability between
clinical information
systems.

Real time

Not a data source: will
enable systems to
communicate to enable
clinicians to access records
from other systems and
settings.

Not applicable

Single Digital Patient
Record (EPIC)
(in development)

Point of care

Single medical record for
patients, regardless of
which NSW Health hospital
they attend, for clinical
decision making.
Overcomes current
challenge of separate
systems and records
between LHDs.

Real time

Individual identifiable
patient records entered by
NSW hospitals. GP records
are out of scope. May
become the source of
deidentified data used for
system management
purposes.

Not applicable

*Per HPP10 and HPP11 of the NSW HRIP Act. Lumos operates under ethics approval
**Per total number of general practices as reporting in 2024 RACGP Health of the Nation report. NOTE all participating GPs must now re-consent to the program.



Lumos timelines

The next few slides outline the timeline between
patient data extraction from general practices
through to GP report delivery and uploading of data
to the SAPHE

LUMOS




2025 Lumos key dates

Extraction date Reports Reporting period Data uploaded to SAPHE*
released

Oct 24 (01/10/24 - 15/10/24) May 2025 Q4 2023-Q3 2024 May 2025
Apr 25 (01/04/25 - 15/04/25) Oct 2025 Q2 2024-Q1 2025 Oct 2025
Oct 25(01/10/25-15/10/25)  Apr 2026 Q4 2024-Q3 2025 Apr 2026

Dates are provisional only. Precise dates will be communicated closer to delivery.

*Date ranges for data coverage will vary by dataset. GP data will span from extraction date back to 2010, where available.




The Lumos timeline occurs twice per year

Up to 3 months

Patient data collected Patient data from
from participating NSW Health sourced
genera[ practices data available as of the date

from 2010 (if available) up to of the GP data extraction

date of extraction

Why the delay?

Data from general practice does not undergo quality control other than any automated data entry error prevention within local clinical information systems. Some
transformation is applied by extraction vendors, such as standardising diagnoses, but missed fields or mistakes recorded in error will not be corrected at a later date.

In contrastto GP data, data collected from public hospitals is subject to stringent quality control, with LHDs employing teams of clinical coders to ensure data
comprehensively matches events that occurred. This takes time, and as a result hospital data become available approximately 3 months after GP data are extracted.




The Lumos timeline occurs twice per year

Extraction Linkage
Up to 3 months 10 weeks
Patient data collected Patient data from Linked data
from participating NSW Health sourced released to
general practices up to date of GP data Lumos team*
from 2010 (if available) up to extraction
date of extraction
Why the delay?

This time frame reflects the huge, ever-growing volume of data to be linked, and additional steps required to deploy Privacy Preserving
Record Linkage (PPRL). PPRL is a technique that allows the linkage to occur without ever collecting patient names, addresses or other
directly identifying information from general practices, a mandatory requirement of GPs for participation.

Lumos employs automated data extraction and transfer of GP data to NSW Health. However, prior to linkage to GP data, other data

sources must undergo linkage and quality control measures. Often this involves the generation of links that need to be verified through
manual clerical review. Up to 1% of all links (of 6.8 million patients) may require this check, which can be considerably time consuming.

*Prior to this, all data are handled by the Centre for Health Record Linkage (CHeReL) in NSW Health,

keeping encrypted identifiers and content data separate. These steps are to maintain patient privacy.
As a result, steps on subsequent slides cannot occur at an earlier stage.




The Lumos timeline occurs twice per year

Extraction

Up to 3 months

Linkage

10 weeks

m 2 weeks

Patient data collected
from participating
general practices

from 2010 (if available) up to
date of extraction

Patient data from

NSW Health sourced
up to date of GP data
extraction

Linked data Data
released to transformation
Lumos team* completed

*Prior to this, all data are handled by the Centre for Health Record Linkage (CHeReL) in NSW Health, keeping encrypted identifiers and content data

separate. These steps are to maintain patient privacy. As a result, data cleaning and alighment steps cannot occur at an earlier stage.
**For example, see Agostino, J. et al. Australian Journal of General Practice, Vol. 53, No. 10, Oct 2024, 782-784




The Lumos timeline occurs twice per year

Extraction Linkage
Up to 3 months 10 weeks m 2 weeks m 2 weeks 2 weeks
Patient data collected Patient data from Linked data Data GP reports Lumos data
from participating NSW Health sourced released to transformation released uploaded to the
general practices up to date of GP data Lumos team* completed SAPHE

from 2010 (if available) up to extraction

date of extraction

Why the delay?

GP reports are coded as much as possible in advance, including new conditions in focus with each
edition, and feedback-derived improvements. This time period is required to ensure coding works with
the new data (which can change between each tranche), for proofing and for troubleshooting.

*Prior to this, all data are handled by the Centre for Health Record Linkage (CHeReL) in NSW Health,

keeping encrypted identifiers and content data separate. These steps are to maintain patient privacy.
As a result, data cleaning and alignment steps cannot occur at an earlier stage.




Lumos 2025 timeline

2025

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov  Dec.

Linkage

SAPHE refresh
2010*-Q3 2024

Extraction

Linkage GP reports
Q2 2024-Q1 2025

SAPHE refresh
2010*-Q1 2025

Extraction Linkage GP reports
Q4 2024-Q3 2025

SAPHE refresh
2010*-Q3 2025

Secure extraction of

: Data linkage
patient data from GPs

NSW Health patient
data sourced

Data transformed

GP reports released Dates are provisional only. Precise dates will be communicated closer to milestones.
Separate linkages for UCS monitoring not included in diagram.
Lumos data added *Where available; vendor-dependent

to SAPHE




Feedback

Questions, ideas and suggestions are always welcome. Please do not hesitate to contact us at lumos@health.nsw.gov.au
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