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START
9:00-9:05: SIG and Hackathon introduction
9:05-9:20: Ignite talks: Systems ways of seeing (DTU, Cambridge and TU Delft)
9:20-9:30: Astra Zeneca: Challenge framing, narrative stories
9:30-9:45:  BREAK
9:45-10:25: Zoom breakout groups and Miro canvas creation
10:25-10-40: BREAK
10:40- 11:20: Canvas presentations (5 min each) and discussion.
11:20-11:30: Popular vote, jury vote with Astra Zeneca, and prize
11:30-11:45: Feedback and reflections
11:45-11:50: Closing remarks
END

12:15–12:45: Health Systems Design SIG Steering Committee meeting

Timeline
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Ignite talks
A systems ways of seeing
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https://healthsystems.designsociety.org/



Engineering Systems Design16.08.2021

Balancing and connecting 
Technology, Human behaviour, Health delivery system
Professor Anja Maier
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Transformative healthcare delivery model
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“[P4 …] arises from the 
confluence of a 

systems approach to 
medicine and from the 

digitalisation of 
medicine that creates 

the large data sets 
necessary to deal with 

the complexities of 
disease.” 

(Hood et al, 2012)

Hood, L., Balling, R., & Auffray, C. (2012). 
Revolutionizing medicine in the 21st century through systems approaches. Biotechnology Journal, 7(8), 992–1001.



François Patou, Nicholas Ciccone, Julia Thorpe & Anja Maier (2020)
Designing P4 healthcare interventions 

for managing cognitive decline and dementia: where are we at?
Journal of Engineering Design, 31:7, 379-398,

DOI: 10.1080/09544828.2020.1763272 6
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Balancing and connecting
technology, behaviour, and the health delivery system

Ciccone, N., Patou, F., & Maier, A. (2019).
Designing for better healthcare: A systemic approach utilising behavioural theory, technology and an understanding of healthcare delivery systems. 

22nd International Conference on Engineering Design (ICED19), Design Society.
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Designing health futures, research project examples
www.es.man.dtu.dk
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Behavioural
design: analysis to 
intervention to real 
world impact

Behavioural
design: analysis to 
intervention to real 
world impact

REACH: 
Responsive
engagement 
of the elderly 
promoting activity 
and customized
healthcare

REACH: 
Responsive
engagement 
of the elderly 
promoting activity 
and customized
healthcare

ReHyb: 
Rehabilitation 
based on hybrid 
neuroprosthesis –
system architeture, 
behaviour change, 
digital twin

ReHyb: 
Rehabilitation 
based on hybrid 
neuroprosthesis –
system architeture, 
behaviour change, 
digital twin

Behaviour change 
to prevent spread 
of infections in 
nursing homes

Behaviour change 
to prevent spread 
of infections in 
nursing homes

Wearable
technology to 
explore dementia 
risk factors: sleep, 
physical activity, 
cognitive function

Wearable
technology to 
explore dementia 
risk factors: sleep, 
physical activity, 
cognitive function

Pervasive assistive 
technology for 
dementia support 
and monitoring

Pervasive assistive 
technology for 
dementia support 
and monitoring

Listen carefully: 
Listening effort and 
cognitive function

Listen carefully: 
Listening effort and 
cognitive function

Gaze tracking to 
enhance traditional 
tests of visual field 
damage in stroke 
patients

Gaze tracking to 
enhance traditional 
tests of visual field 
damage in stroke 
patients
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https://rehyb.eu/



Engineering Systems Design16.08.202116 August 2021

www.es.man.dtu.dk



Engineering Systems Design16.08.2021

Contact
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Anja M Maier

Professor, PhD    
Engineering Systems Design amai@dtu.dk
DTU-Technical University of Denmark Tel.: +45 4525 6045 
Department of Technology, Management and Economics http://tinyurl.com/AnjaMaier-DTU
Building 358, Office 187 http://www.es.man.dtu.dk
Akademivej Designing Engineering Systems 
DK-2800 Kgs. Lyngby
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https://healthsystems.designsociety.org/



Healthcare Systems Design SIG Workshop
23rd International Conference on Engineering Design (ICED) 

Chalmers University of Technology, Gothenburg, Sweden
August 16-23, 2021

Systems Approach to Healthcare Improvement

John Clarkson
Professor of Engineering Design, University of Cambridge
Professor of Healthcare Systems, Delft University of Technology

Healthcare Systems Design SIG Co-Director



To work with the health and care professions 
to explore how engineers can add to current 
understanding and practice of systems 
engineering in quality improvement and 
healthcare design



People

Systems
Design

Risk



Who should          
be involved?

How well are 
the needs met?

How does the 
system perform?

Where is the 
system?

How can the 
needs be met?

Who are the 
stakeholders?

What could         
go wrong?

Who will use     
the system?

What are             
the needs?

What is the 
problem?

What affects        
the system?

What are the 
elements? What does 

‘good’ look like?

What do we 
do well?

System



OutlineStrategic Full
Plan for change

What do we need 
to do next?

Measurably
Better

Understand Design SustainCurrent 
Performance

Deliver

Trigger End

Concept(s)

Solution(s)

Implementation

How could we 
improve?

What should we 
measure?

How do we 
perform now?

What do we 
do now?

Strategic FullOutline
Case for change

What is the case 
for change?



Who should
be involved?

How can the 
needs be met?

What could go 
wrong?

Where is the 
system?

What are 
the needs?

Who are the 
stakeholders?

How well are the 
needs met?

Who will use
the system?

What are
the elements?

What is the 
problem?

What affects
the system?

What should 
we measure?

What does 
‘good’ look like?

What do
we do well?

How do we 
perform now?

What is the
case for change?

What is the 
purpose?How does the 

system perform?

What should 
we do next?
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Agree the
Scope

Un
de

rs
ta

nd
 th

e 
Co

nt
ex

t

Collect the
Evidence

What does
‘good’ look like?

How do we
perform now? How can the

needs be met?

What could
go wrong?

How well are
the needs met?

What is the
case for change?

What are
the needs?

What are
the elements?

How does the 
system perform?

What should
we measure?

Who should
be involved?

What should
we do next?

What is the
problem?

What do
we do well?

Who are the 
stakeholders?

What is the
purpose?

Who will use
the system? Where is

the system?

What affects
the system?



Understand the Context Define the Problem

Develop the Solution Collect the Evidence

Manage the PlanMake the CaseBuild the Team

Agree the Scope

Identify the Stakeholders

Improvement Canvas

How can the
needs be met?

What could
go wrong?

What is the
case for change?

Who should
be involved?

What should
we do next?

Who are the 
stakeholders?

Who will use
the system?

What are
the elements?

How well are
the needs met?

What should
we measure?

What affects
the system?

What is the
purpose?

What is the
problem?

How do we
perform now?

How does the 
system perform?

What does
‘good’ look like?

Where is
the system?

What are
the needs? What do

we do well?



Improvement Canvas
Agree the Scope

Identify the Stakeholders

Understand the Context Define the Problem

Develop the Solution Collect the Evidence

Manage the PlanMake the CaseBuild the Team

Prepare an argument(s) to justify the 
improvement/redesign of the system

Create a plan to facilitate the 
improvement/redesign of the system

Identify the team who 
will deliver the project

Describe the circumstances and setting 
of the system of interest and the 
factors that could influence the 
improvement/redesign of the system

Describe the details of a particular 
challenge(s) within the system and the 
requirements for change necessary to 
improve/redesign the system

Describe the idea(s) that will resolve the 
challenge(s) within the system and the 
risk(s) associated with changes needed to 
improve/redesign the system

Describe the information and the 
measures required to show the 
effect(s) of the changes proposed to 
improve/redesign the system

Identify the people who 
have an interest in any 
aspect of the system
and their needs

Describe the ambition 
for change and the 
boundary of the system 
of interest
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Resources

• Engineering Better Care
• http://reports.raeng.org.uk/engineering-better-care/cover/

•  Improving Improvement
• http://www.iitoolkit.com/



Improvement Canvas
Understand the Context Define the Problem

Develop the Solution Collect the Evidence

Manage the PlanMake the CaseBuild the Team

Agree the Scope

Identify the Stakeholders



Remote Patient Management Systems 
as vehicles for system transformation

Maaike Kleinsmann, Valeria Pannunzio, Jos Kraal



Life course approach



Quadruple aim



The Perioperative Box



Data strategy



Data strategy
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Challenge
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ICED Challenges for 

workshop August 2021

Suggestions from AstraZeneca

DRAFT

July 2021

Not to be distributed outside Conference organization committee



Prevent hospitalisation by self  monitoring

July 20213

Background

• Chronic diseases often means episodes of more severe disease 
state (exacerbation/Adverse event)  that calls for hospitalisation

• Hospitalisation for chronic diseases is often  traumatic for the 
patients and represent a major cost for the health care system

• A significant degradation of disease state leading to 
hospitalisation usually follows after several and increasing 
minor episodes of  exacerbation/adverse event that in them self 
does not lead to hospitalisation

• Prediction of severe episodes based on minor episodes could 
enable early intervention and reduction of hospitalisation

• Possibility and acceptance among patients for self monitoring 
vary.

Challenge

• How should a patient monitor be created 
that flags risks for severe episode? 

• How to gain acceptance for monitoring 
system? Select suitable sub population?

• Narrow: Single disease (Heart failure or 
COPD)

• Options: Stand alone solution or 
integrated with health care?
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Break
15 Minutes
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Breakout groups & 
Miro

40 Minutes
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Break
15 Minutes
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Canvas presentations 
5 Minutes each + Q&A

12



ICED21 – HSD HackathonAugust 2021

Voting
Popular vote, jury vote with Astra Zeneca
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Feedback & 
Next Steps

Thoughts of today and forward
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Thank you
https://healthsystems.designsociety.org/
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