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EBOLA IN CONTEXT: UNDERSTANDING 
TRANSMISSION, RESPONSE AND CONTROL 

WEEK 3 STEP 3.9 MODELLING THE OUTBREAK AND MAKING 
PROJECTIONS (VIDEO) 

The purpose of infectious disease transmission models is to improve our 
understanding of the key drivers of disease spread and to make predictions 
about what might happen next. Although models giving long-term predictions 
tend to make headlines they can be very inaccurate. In this video Professor 
John Edmunds describes the basic principles, how models can be helpful, and 
how we should be cautious when interpreting their predictions. 

The basic model splits the population into different groups: 

 

 

 

People in the removed group do not contribute further to transmission. For Ebola, the 
‘removed’ group would be those who have either died or have recovered, and thus 
are immune. 

The way people move between these groups can be described mathematically. This 
makes many simplifying assumptions. A common assumption is that people mix 
randomly (homogeneously) in the population, which is not the case. If mixing is more 
clustered, then the infection will spread less quickly and affect fewer people. 

A model tries to reproduce the key features of the epidemic. To do this accurately, 
the model must be adapted to match the observed data, and this process must be 
repeated as more data become available. This is one reason why it is important to 
have an accurate count of cases. As discussed in previous steps, the data from the 
current outbreak are very inaccurate. If many cases are not reported, or if many 
infections are sub-clinical (i.e. they have no noticeable symptoms), the number of 
infections occurring will be underestimated. If cases are not reported the number of 
infectious individuals will be undercounted. Sub-clinical cases (if they occur) are 
unlikely to be infectious, but they would probably become immune and would 
therefore be in the removed group, so there would be fewer susceptible people. 
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Remember that the average number of secondary cases per case (the reproduction 
number, R) depends on the number of susceptible people and decreases as an 
increasing percentage of the population becomes immune. If many sub-clinical 
cases occur and models do not allow for this, the predictions will greatly over-
estimate the numbers of cases. This is a particular worry for longer term predictions. 

As the epidemic has progressed, the reproduction number, R, has decreased to just 
above 1, due to control measures, behaviour change and people moving to the 
‘removed’ group. It is difficult to measure these changes in behaviour and to allow for 
them in models. Also, when R is close to 1, chance plays an important role in 
whether outbreaks occur in different places, and again, long term predictions 
become very inaccurate. 

Examples of where models have been useful are: 

Predicting the number of beds that will be required over the next few weeks 

Predicting the potential impact of new interventions 

Working out the best way of delivering potential new interventions (e.g. vaccines) 

Estimating the impact that control measures have had on the epidemic. 
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This material has been repackaged from a free, online course delivered by the 
London School of Hygiene and Tropical Medicine on the FutureLearn platform in 
2015. Additional information about the course and its contributors can be found on 
the School website. 

Future iterations of the course may feature slightly different material. Further live 
runs of this and other courses can be found on the platform. Please visit the School’s 
FutureLearn webpage for more details. 
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