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Why model behaviour?

Vaccination and measles in the UK
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Why model behaviour?

Prevalence-elastic behaviour
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Why model behaviour?
SARS in Hong Kong
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Why model behaviour?

1918 influenza in Germany
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Why model behaviour?

Behaviour can
1. be a source of heterogeneity
2. change
3. affect and be affected by disease dynamics



What do we need to know to model behaviour?



What do we need to know to model behaviour?

Causes of behavioural change
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What do we need to know to model behaviour?

Global vs local influence

Google trends score
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Bentley and Ormerod (2009), Soc Sci Med, 71(3):482-485.



What do we need to know to model behaviour?

Impacts on epidemiology

» Social distancing )
AAA
» Vaccination \
Y
» Face masks, hygiene »
ve %
» Use of medication
> Fleeing




What do we need to know to model behaviour?

1. What causes people to act, and in which way?

2. What is the impact on disease dynamics?



How can we model behaviour?
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1. What causes people to act, an in which way?
» Modelling decision process explicitly vs
assuming behaviour
» Different sources of influence
> Prevalence vs belief
> Local vs global
2. What is the impact on disease dynamics?
» Change in state (S — R)
» Change in transmission parameters (transmission rate [3)
» Change in contact network structure (rewiring)



How did we model behaviour?
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1. What causes people to act, an in which way?
» Modelling decision process explicitly vs
assuming behaviour (reduced susceptibility)
» Different sources of influence
> Prevalence vs belief
> Local vs global (Disease vs influence network)
2. What is the impact on disease dynamics?
» Change in state (S — R)
» Change in transmission parameters (transmission rate [3)
» Change in contact network structure (rewiring)



The model



Measuring R

(in simulations)
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Awareness dynamics

Spread of awareness
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Awareness dynamics

Spread of awareness Forgetting
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Awareness dynamics

Spread of awareness Forgetting
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SIR model

Susceptible Infected Recovered



SIR model

Susceptible Infected Recovered

Sources of awareness
L
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SIR model
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On a network

Local approximation

Per-contact information transmission rate a

(next-generation approach)
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Influence of peers
Adoption of health behaviour
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What are the challenges?



What are the challenges?
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Summary

1. Why model behaviour? Behaviour can

» be a source of heterogeneity

» change

» affect disease dynamics
2. What do we need to know to model behaviour?

» What is the impact on disease dynamics?

» What causes people to act, and in which way?
3. How can we model behaviour?

» Various options for modifying an SIR model
4. What are the challenges?

» Behaviour models to explain observed data
» Others?



