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In epidemiological studies, Measurement Error (ME) can substantially bias the estimation 
of risk parameters. A broad variety of methods for ME correction has been developed, 
but they have been rarely applied. The present work investigates the impact of ME on the 
estimated risk of lung cancer death associated to radon exposure in the French cohort of 
uranium miners. 
 
The French cohort of uranium miners includes more than 5000 miners chronically 
exposed to radon with a follow-up duration of 30 years. ME associated to radon exposure 
has been characterized for each individual, taking into account the evolution of uranium 
extraction methods and of radiological monitoring over time. We carried out a simulation 
study to investigate the effects of ME on the estimated excess relative risk of lung cancer 
death per working level month (ERR/WLM) and to assess the performance of different 
methods for correcting these effects:  
 
ME associated to radon exposure decreased over time, from more than 45% in the early 
70’s to about 10% in the late 80’s. The nature of ME also changed over time from mostly 
Berkson to classical type. Simulation results showed that ME leads to an attenuation of 
the ERR towards the null, with substantial bias on ERR estimates in the order of 60%. 
Among the different ME correction methods considered, the simulation-extrapolation 
method (SIMEX) was the best performing method in our context. The application of this 
correction method allowed reducing the bias due to ME to less than 5%.  
 
This work allows estimating the risk of lung cancer death associated to radon exposure 
among French uranium miners, after correction for ME. It illustrates the importance of ME 
correction in order to obtain reliable ERR estimates. Such risk estimates should prove of 
great interest in support of the determination of protection policies against radon.    
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