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Abstract 
Seasonal Influenza is a global problem, estimated to 
result in about 3 to 5 million cases of severe illness, and 
about 250,000 to 500,000 deaths each year [1]. Much 
research is being carried out in order to find the best 
ways of preventing epidemics. The case study carried 
out highlights the importance of using disaggregated 
models to get a better understanding and prediction of 
infection rates within a population. 
 
1. Introduction 

Modelling infectious diseases is an essential tool 
when faced with epidemics, as early detection is crucial 
in order to predict infection dynamics. We created a 
framework that can be used as a decision support 
system using R, which epidemiologists can deploy in 
order to model the spread of infections at a regional 
level. This approach is scalable for any population size 
and geographic area. 
 
2. Framework 

The SEIR (Susceptible, Exposed, Infectious, 
Recovered) compartmental model is widely used to 
measure the spread of infections in a population. These 
models are often aggregated, and are used to look at a 
population in a country or area as a whole. 

However, it is difficult to get a realistic prediction of 
an infection spread on this high level. Therefore, using 
Ireland as a case study, we designed a disaggregated 
SEIR model in R, which breaks down the population of 
Ireland into the forty electoral constituencies,  making it 
possible to simultaneously track the spread of infection 
in each constituency at each time step. 

 
Figure 1. Aggregated and disaggregated SEIR 
model of Ireland. 
 
2.1. Case study 

Due to the nature of the SEIR model, in order to 
measure the infection spread for each constituency 
using the disaggregated model, effective contact rates 
per unit time (β), and the force of infection (λ) values 

for each constituency are needed. These values are 
achieved through the following equations, where CE is 
the effective contact rate for an infection to spread 
between individuals, N is the total population for 
individual constituencies, and I is the current number of 
infected people in each constituency. 
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Using R, it is possible to import Census shape files 

which allows visualization of the infection spread in 
each constituency at each time step. 

 

 
Figure 2. Number of infectious people in each 
constituency. 
 
6. Results 

This framework is scalable for any population, with 
any number of sub-populations, making it an important 
tool for epidemiologists and other health care 
professionals in the event of an epidemic, for example, 
impacting on the way in which vaccinations may be 
given out in the event of limited supply. 
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