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JUNIPER Partnership

https://maths.org/juniper

JUNIPER website
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The ultimate challenge?

Unifying theoretical frameworks from behavioural science and 
infectious disease dynamics.
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Talk outline

1. Scenario modelling – Intervention engagement

2. Scenario modelling – Contact rates & mobility

3. Models with behavioural feedback

4. Challenge areas
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1. Scenario modelling – Intervention engagement
a) Vaccine acceptability 
b) NPIs in enclosed settings
c) Adherence



(1A) Vaccine acceptability

Is it reasonable to “repurpose” intervention response data?
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(1B) NPIs in enclosed settings

Impact of heterogeneity & what level of detail to include?

C. Whitfield & I. Hall. Social Care Working Group chairs 
summary of role of shielding. (Annex A) 
https://assets.publishing.service.gov.uk/government/uploads/s
ystem/uploads/attachment_data/file/1043615/S1453_SCWG_
chairs_summary_of_role_of_shielding.pdf 
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(1C) Adherence  

How to reconcile intended behaviour vs actual behaviour?

Figure: Percentage of people who reported requesting a test after developing 
COVID-19 symptoms and who reported intending to request a test if they were 
to develop COVID-19 symptoms. 

Reproduced from Smith LE et al. (2021) Adherence to the test, trace, and isolate 
system in the UK: results from 37 nationally representative surveys. BMJ. 372; 
n608. 
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2. Scenario modelling – Contact rates & mobility
a) Roadmap 
b) Voluntary risk mitigation



(2A) Roadmap modelling

URL: 
https://assets.publishing.service.gov.uk/go
vernment/uploads/system/uploads/attach
ment_data/file/1001174/S1304_LSHTM_Up
dated_roadmap_assessment_prior_to_dela
yed_step_4.2__7_July_2021__1_.pdf
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(2A) Roadmap modelling

How to account for uncertainty in behavioural response in 
the face of changing restrictions and changing risk?
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(2B) Voluntary risk mitigation

Do we have the means to parameterise behaviour change 
attributable to policy vs voluntary action?
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3. Models with behavioural feedback



(3) Models with behavioural feedback

Schematic by Flavio Toxvaerd

Can these processes be realistically characterised by a unified 
behavioural science and infectious disease modelling framework?
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(3) Feedback example: Disease awareness
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4. Challenge areas
a) Data
b) Modelling approaches
c) Communication & informing policy



Challenges areas
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https://doi.org/10.1080/29937
574.2024.2429479

https://doi.org/10.1080/29937574.2024.2429479
https://doi.org/10.1080/29937574.2024.2429479


(4A) Challenge area: Data
ØData collection - “Striking a balance”

ØPipelines to synthesise a range of data sources

Ø Format and accessibility

ØWhat already exists that could be used/repurposed/tweaked that 
would be informative? 
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(4B) Challenge area: Modelling approaches
Ø Should behaviour always be included in models?

ØA checklist for constructing an interdisciplinary model?

ØBuilding the team that has the expertise across research 
disciplines

ØHaving flexible frameworks to cater for future challenges, 
when we do not even know what those challenges may be…
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(4C) Challenge area: 
Communication & informing policy

ØObjective matters, Perspective matters

ØWhat is the end game in the face of uncertainty?

ØRole of the public in the research process – Public Involvement

ØCommunicating findings to different audiences
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Why?
Ø Inability to forecast behaviour limits predictive power of epidemic models.
Ø Behaviour important driver of dynamics in other fields (e.g. energy systems).
Ø Need for a new interdisciplinary field akin to mathematical biology? 

Details?
Ø 4-week programme, July/August 2026
Ø Venue: School of Mathematical Sciences, University of Nottingham
Ø Participants spanning behavioural sciences, complex systems, statistics, data 

science, epidemic and energy systems modelling.

Who?
Ed Hill (Liverpool)

Ellen Zapata-Webborn (UCL)

Deepak Padmanabhan (Queens’)

Matt Ryan (CSIRO)

Jon Ward (Leeds)

Kirsty Bolton (Nottingham)

INI satellite programme: Maths of human behaviour
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https://edmhill.github.io/
https://www.ellenwebborn.com/
https://pure.qub.ac.uk/en/persons/deepak-padmanabhan
https://people.csiro.au/r/m/matt-ryan
https://eps.leeds.ac.uk/maths/staff/4092/dr-jon-ward
https://www.nottingham.ac.uk/mathematics/people/kirsty.bolton


Challenges and Questions
Is it reasonable to “repurpose” intervention response data?

Impact of heterogeneity & what level of detail to include?

How to reconcile intended behaviour vs actual behaviour?

How to account for uncertainty in behavioural response in the face of changing restrictions 
and changing risk?

Do we have the means to parameterise behaviour change attributable to policy vs voluntary 
action?

Unifying theoretical frameworks from behavioural science and infectious disease dynamics – 
The ultimate challenge?
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In our podcast, hear from CHIL 
personnel share their research, 
discuss their project roles and 
career pathways.

Listen on Spotify: Watch on YouTube:

https://www.youtube.com
/@HealthDataDecoded 

https://open.spotify.com/show/
1kbSyvIQUeLCjsSAORwlxr 

https://www.youtube.com/@HealthDataDecoded
https://www.youtube.com/@HealthDataDecoded
https://open.spotify.com/show/1kbSyvIQUeLCjsSAORwlxr

