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● A synthetic model that mirrors a physical system to improve learning about 
that physical system.

● A digital or virtual replica of a physical object or system to learn about its 
present and future behavior.

● A virtual construct that fully describes a potential or actual physical reality.

https://ntrs.nasa.gov/api/citations/20210023699/downloads/ASME%20Digital%20Twin%20Summit%20Keynote_final.pdf

What is a Digital Twin?



What is a Digital Twin?

The physical system

● Product
● Process
● System

The virtual system

● Statistical model
● Machine learning or AI model
● Physics-based model
● Systems model
● Etc.



Where is it used?

https://arxiv.org/pdf/2208.14197.pdf

Manufacturing



Manufacturing Approach in Health Care



Where is it used?

https://arxiv.org/pdf/2208.14197.pdf

Why is 
Healthcare so 
different?



What’s different about Healthcare?

https://strathprints.strath.ac.uk/45444/1/Analysis.full.pdf
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What’s different about Healthcare?

System

Available 
data



Adapted with permission from Christchurch, NZ

What’s different about Healthcare?



https://www.thieme-connect.de/products/ejournals/html/10.15265/IY-2017-004

Learning Health System



Integrated Health System Modelling



Implementation Science
Quality Improvement

Collective Model Building, 
Validation, and Simulation

Collective Mental Model

Modelling to speed up learning



Example 1: COVID modelling



Example 2: Emergency Department Flow



Example 3: System flow
Evaluating impact of complex interventions to multiple different parts of the health system 



5 Key Components of Integrated Health System Modelling



Conclusion

Embedded 
modelling 

teams

Right tool for 
the right job

Healthcare is 
unique and 

complex
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