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Learning Health Systems
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earn/learning-healthcare-system-academy



Patron dataset
Total patient count: 5,042,008 Active patient count: 1,876,892

Adults with type 2 diabetes or pathology consistent with type 2 diabetes: 42,086
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Undercounts in standard reporting where coded GP 
database entries only are relied-on

Source: https://www.researchsquare.com/article/rs-3287418/v1

A B C D F
Disease Patients with a 

coded diagnosis 
Patients with a 

clinically validated 
free text diagnosis 
(with or without a 

code)

Patients with a clinically 
validated free text 

diagnosis but no coded 
diagnosis.

(B-A = Undercount) 

% undercount P value

Asthma 46853 74038 27185 36.72 <0.001

Chronic Kidney Disease 8303 10721 2418 22.55 <0.001

Type 2 diabetes 23264 23877 613 2.57 0.004

https://www.researchsquare.com/article/rs-3287418/v1


Quality Improvement

Gap between guideline-based care 
and practice

Financial incentives (QIPIP)

Opportunities via digital technology

General practice

Majority of Australians visit  general 
practice each year

There is a wealth of information 
stored in EMRs

Future Health Today

Audit

Clinical decision support

Quality improvement

ECHO

Design by general practice

Co-design  - GPs, practice nurses, 
practice managers, consumers

Advisory groups

Implementation study

Future Health Today: K2P
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Conditions and recommendations

By end of 2025: 15 medical conditions  |  68 recommendations for patient care

Current disease/condition areas 

6 medical conditions  | 54 recommendations for patient care

19
Chronic kidney 
disease

Risk of undiagnosed 
cancer

Sexually transmitted 
diseases (syphilis) 

Asthma/COPD

Cardiovascular 
disease

Type 2 diabetes

3

8

2

8

14

Disease/condition areas in development for implementation 
studies (pilot or trial) = 7

Disease/condition areas in development for simulation 
study only = 2

Cardiovascular disease (revised recommendations)

Chronic kidney disease (additional recommendations)

Gestational diabetes and type 2 diabetes risk management

Risk of undiagnosed cancer (unexpected weight loss, smoking)

Hearing loss/hearing health (2 projects)

Chronic respiratory disease

Menopause

Type 1 diabetes (children)

Low back pain
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The OMOP Common Data Model
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OMOP – Observational Medical Outcomes Partnership



Analysis

Research 
Output

GP Records Hospital EMR Disease Registries

• Data Application
• Ethics
• Consent Mechanisms
• Data Management Plan
• Data cleansing
• $$$ + Time
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GP Records Disease Registries

• Simplified ethics and 
governance

• Request study model 
run on repository

• No data cleansing
• $ + Fast
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Combine Output



Integrating Authority 
e.g. AIHW

Combined Standard Dataset

• Streamline ethics and 
governance

• DoH - no data release
• No Data Cleansing
• $ + Less Time

Results Research 
Output

NIHSI Administrative Data

GP Records Disease RegistriesHospital EMR

Common data models - accelerating research
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OMOP via ATLAS – Snapshot of Patron Data – June 2022

ATLAS Data Source Patron
People 2.182 Million
Search
Search the OMOP standard vocabulary to 
navigate data
Concept Sets
Create reusable codes 
Cohort Definitions
Construct a cohort based on inclusion and 
exclusion criteria
Characterisations
Summarise characteristics of cohort/s
Cohort Pathways
Review sequence of clinical events within each 
cohort
Incidence Rates
Incidence of outcome of interest within cohort
Profiles
Exploration of longitudinal patient data
Estimation
Population-level estimation studies using 
comparative cohort designs
Prediction
Patient-level prediction machine-learning 
algorithms



Goal: To generate real world evidence on the effects 
of medical interventions using observational 

healthcare data to support clinical decision making

How: Developing a comprehensive framework for 
doing observational health-care science at scale 



Clinical data to inform guidelines on first line 
treatments for Hypertension?



OHDSI in action……

Enhancing the evidence base for choice of first line hypertension treatment



Hripcsak G. et al. Characterising treatment pathways at scale using the OHDSI network PNAS 2016

Standardised Outputs
N=250 million, 11 different databases, 4 countries



4.9M patients, 22 000 calibrated, propensity score adjusted hazard ratios 



Patron OMOP via ATLAS – Data Snapshot – June 2022

Highlighted in green on  left-hand 
navigation 

Cohort Definitions
Asia Pacific Community
(Australia, China, Japan, Singapore, 
South Korea, Taiwan)

Characterisations
Hypertension

Cohort Pathways
Hypertension ACE/ARB, Beta-blocker, 
Diuretic, and  Calcium Channel-blocker 
treatment pathway

Output
Provides cohort treatment pathways 
across time.

Top treatment pathway
Most common first line therapy for the 
whole cohort is ACE/ARBs
These plots can be split to demonstrate 
treatment pathways for each of the 
different countries in the study.



Generative AI – Top AI Use-Cases in Healthcare

27
https://www.xenonstack.com/blog/generative-ai-healthcare 

AI.Care 2023 Agenda - Program (digitalhealth.org.au)

https://www.xenonstack.com/blog/generative-ai-healthcare
https://events.digitalhealth.org.au/QuickEventWebsitePortal/aicare-2023/live-program/Agenda
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https://digitalhealth.org.au/ai-care/ 
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https://melbconnect.com.au/events/ai-melbourne-colloquium-series-the-intersection-of-cybersecurity-and-ai 
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Thank you

Prof Dougie Boyle
Department of General Practice and Primary Care
dboyle@unimelb.edu.au
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