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Why need to assess exposure 

Question one 
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What is exposure 

Checkoway, Pearce, Crawford-Brown, 
Oxford Uni Press; 1989 

Nieuwenhuijsen 
Oxford Uni Press; 2003 

 
 

Zartarian, J Expo Anal Environ Epidemiol; 2005 

 

What isn’t exposure 

 

Zartarian et al,  J Expo Anal Environ Epidemiol: 2005  

 

Hayes,  Principles and 
methods of toxicology. Taylor and  Francis;  2001 
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Exposure vs. dose  

Zartarian, J Expo Anal Environ Epidemiol ;1997 

Question Two 
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Exposure agents  

   Zartarian et al,  J Expo Anal Environ Epidemiol; 2005  

 
 

Question three 
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Susceptibility 
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50
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Genetic variation in cancer metabolism 

4 times increased risk 

2 times increased risk 

Baseline risk 

Baseline risk 
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resistent 

Chemical exposure 
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The stress model 

McEwen B. N Engl J Med, 1998 

How is exposure characterized 

i.e. how much? 

i.e. how long? 

i.e. how often? 
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Exposure assessment 

Zartarian, J Expo Anal Environ Epidemiol: 2005  

Measurement instruments 

›
›
›
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Exposure metrics 

Exposure metrics: current exposure 

Measurement of exposure 

Measurement of disease 

t0 tx ty 
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Exposure metrics: average exposure 
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   Mean C= 
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Exposure metrics: Cumulative exposure 
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Exposure metrics: Peak or highest exposure 

Figure from Freberg,  Ann Occup Hyg: 2014  

Peak 

Question four 



12 

Summary first hour 



13 

Question four 

 

Exposure vary! 
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O'Shaughnessy,  J Occup Environ Hyg: 2010  

Variability in exposure within a day 

Variability in exposure from day-to-day and 
between-workers among poultry farmers 
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Exposure varies…..

Estimates of variance components, 3 x 292 dust 
measurement, furniture industry 

Vinzents et al  Ann Occup Hyg 2001

Between  
workers 
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(Cochran 1968) 

Attenuation bias? 
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Effect of variance on attenuation bias  

Schlünssen et al Ann Occup Hyg 2008; Basinas et al J Environ Mon 2012   

Question five 
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Solution? 
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The result depended on the 
exposure metric used … 

In register-based studies – Job 
exposure matrix 

Exposure levels  
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Exposure info in Job Exposure Matrices 

Important contributions from Ramazzini…. 
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A quantitative approach… 

Exposure levels  
(mg/m3)/ year 
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Grouping an alternative to self-reported 
exposure…… 

Psychosocial working environment and 
depression. 38 follow-up studies. Odds ratio 
(Mathias Grynderup, phd thesis AU, 2013) 
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Measurements of psychosocial exposure 
groups by work unit.. 

Summary second hour 
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