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Measles outbreaks – estimating 
the risk 
 

Although all claims of serious side effects of the MMR 
vaccine (particularly autism) have been consistently and 
scientifically refuted, there has been a decline in uptake 
of the MMR vaccine in the UK in the last few years. 
 

A recent research paper1 published in the journal, 
Science, examined data on recent measles outbreaks in 
England and Wales. Using a predictive mathematical 
model, the authors examined the present and future 
scope of disease outbreaks of measles  
 

While factors such as seasonality as well as the social, 
spatial and age structure of the population are important 
in the population biology of measles, the course of an 
epidemic can be predicted by a single parameter, R, 
(reproductive number) which is defined as the mean 
number of secondary infections per infection. This is 
approximately proportional to the fraction of the 
population that is not immunised.  
 

If R<1, the disease will not easily persist in a population, 
relying on imported disease to trigger outbreaks of 
varying size. As R approaches 1, large outbreaks become 
increasingly likely and if R>1, the disease can become 
endemic. If R=1 the situation is said to be at criticality.   
 

The R number in England and Wales for 1995-1998 was 
0.47 and for 1998-2002, (which takes into account the 
main years of unfounded MMR scares), R was 0.82. This 
large increase brings the situation close to criticality. 
 

Although uptake-rates of MMR have been consistently 
higher in Scotland, (average 86.1% for all health boards), 
there is no room for complacency.  Measles is a highly 
contagious and potentially dangerous disease. Uptake of 
the MMR vaccine should be rigorously encouraged, 
otherwise more unvaccinated children will increase the R 
number leading to a higher risk of outbreaks and 
associated deaths. 
 

Scotland has had 7 confirmed cases of measles this year 
but these were either imported cases or contacts of 
imported cases. Please note that GPs who report clinical 
cases to the PHPU are offered salivary-testing kits to 
allow laboratory confirmation of the disease. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1Science, 8 Aug 2003 ; Vol 301 ; p804 
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