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Objectives Quantitative exposure assessment in a multi-
national pooled-analysis of community-based lung cancer 
case-control studies can be reached via exposure modelling 
of occupational exposure measurements. We describe a mod-
elling framework for respirable quartz exposure to create a 
quantitative job-exposure matrix (JEM).
Methods Personal measurements of respirable quartz expo-
sure from Europe and Canada were obtained for exposure 
modelling. A mixed-effects model was used, with region and 
job titles (ISCO 1968 coding) as random-effect terms. The 
fi xed-effect terms included time period (years), measurement 
strategy (representative or worst-case), sampler device (cat-
egorical), sampling duration (minutes) and a-priori intensity 
expert ratings for each job from an independently developed 
JEM (ordinal 0–2).
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Results 30 393 respirable quartz exposure measurements cov-
ering the time period from 1976 to 2009 were used for model-
ling, showing an overall time trend of -7% per year. An effect 
of region was found with higher exposures in Canada and 
the UK and lower exposure levels in Northern and Southern 
Europe. The other fi xed-effect variables infl uenced exposures 
in line with a-priori expectation, for example, estimates for 
worst-case scenarios were higher than for representative situ-
ations, samplers with PUF foam under sampled respirable 
quartz as compared to sampling with fi lters, and sampling 
duration was negatively associated with exposure level.
Conclusions The modelling exercise showed that quantita-
tive data can be used to derive a quantitative JEM. The pre-
sented model will allow us to predict time, job, and region 
specifi c exposure levels of respirable quartz. These predictions 
will be used in the SYNERGY study, an ongoing international 
pooled community-based case-control study on lung cancer.

oemed-2011-100382.indd   Sec1:48oemed-2011-100382.indd   Sec1:48 9/27/2011   3:34:35 PM9/27/2011   3:34:35 PM

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://oem

.bm
j.com

/
O

ccup E
nviron M

ed: first published as 10.1136/oem
ed-2011-100382.153 on 19 O

ctober 2011. D
ow

nloaded from
 

http://oem.bmj.com/



