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SUMMARY

We developed an individual-based (IB) model to explore the stochastic attributes of state
transitions, the heterogeneity of the individual interactions, and the impact of different network
structure choices on the poliovirus transmission process in the context of understanding the
dynamics of outbreaks. We used a previously published differential equation-based model

to develop the IB model and inputs. To explore the impact of different types of networks,

we implemented a total of 26 variations of six different network structures in the IB model.

We found that the choice of network structure plays a critical role in the model estimates of cases
and the dynamics of outbreaks. This study provides insights about the potential use of an IB
model to support policy analyses related to managing the risks of polioviruses and shows the

importance of assumptions about network structure.

Key words: Disease transmission, individual-based model, outbreak response, poliovirus.

INTRODUCTION

Global efforts to eradicate wild polioviruses continue,
with types 1 and 3 wild polioviruses remaining en-
demic in four countries (Nigeria, India, Afghanistan,
Pakistan) and causing fewer than 2000 global cases of
paralytic polio annually [1]. While wild polioviruses
circulate in these areas, the rest of the world must
continue to keep polio vaccination levels very high [2],
due to the risk of outbreaks in susceptible people
in polio-free countries. In addition, post-eradication
policy planning must anticipate that outbreaks (de-
fined as one or more cases of paralytic polio) will
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occur after the successful disruption of wild poliovirus
transmission [3, 4], largely due to the risks of circu-
lating vaccine-derived polioviruses (cVDPVs) [5].
Most people infected with poliovirus do not show any
symptoms, which necessitates modelling the trans-
mission of infections [5], but about 1/200 susceptible
people becomes paralysed from a wild poliovirus
infection [6—8]. The costs of outbreaks include both
health costs experienced by paralysed individuals plus
the impacts on their families, and the financial costs
associated with treating patients and responding to the
outbreak with vaccine campaigns to reduce trans-
mission [9—11]. Two vaccines provide protection from
disease (paralytic poliomyelitis), but incomplete pro-
tection from infection: live oral poliovirus vaccine
(OPV) and inactivated poliovirus vaccine (IPV). OPV
represents the vaccine of choice for the Global Polio *







