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BACKGROUND

The effectiveness of non-pharmaceutical interventions, such as mask-wearing and social distancing, as
control measures for pandemic disease, relies upon a conscientious and well-informed public who are
aware of and prepared to follow advice. Unfortunately, public health messages can be undermined by
competing misinformation and conspiracy theories, spread virally through communities already distrustful
of expert opinion.

MODEL

The model merges information and disease dynamics to investigate the effects of awareness-driven
behavioural changes on epidemics.

The population has a fixed size, N, and is composed of Trusting and Distrusting individuals. Trusting
individuals seek higher quality information, whereas distrusting individuals are prone to misinformation. The
level of protection adopted by individuals depends on the quality of the information attained by them.

The disease spreads according to the S/IR model. In the SIR model, the population is categorised into three
compartments, the susceptible (S), the infected (I) and the recovered (R).

Awareness dynamics: Coupling awareness and disease:
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RESULTS

The model's interactions lead to an extensive system of ODEs which we solved numerically to obtain the following results:
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suppression (I) and mitigation (II) regions

irrespective of the value of p. obtained numerically

CONCLUSION

We propose and analyse a simple model of the interaction between disease spread and awareness
dynamics in a heterogeneous population composed of trusting and distrusting individuals. We show that,
as the density of the distrusting population increases, the model passes through a phase transition to a
state in which major outbreaks cannot be suppressed. Our work highlights the urgent need for effective
interventions to increase trust and inform the public.
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