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Exposure-risk relationship for asbestos  

1 Preliminary remarks 

In the following, “risk” means the probability of occurrence of additional harmful 
effects in a group of exposed persons compared with non-exposed persons [1]. This 
probability depends on the specific properties of a substance and varies with the 
intensity and duration of exposure. It is usual to assume regular exposure throughout 
the individual’s working life. This exemplary quantification of the correlation between 
exposure to the substance and risk is known as the exposure-risk relationship. Such 
risk considerations inevitably involve uncertainties and conventions which need to be 
disclosed. The exposure-risk relationship can be used to assess actual exposure or 
for setting risk-oriented limit values at the workplace. 

 

2 General approach  

The assessment of unit risk for lethal asbestos-induced lung cancer and 
mesothelioma, as performed by the US-EPA on the basis of epidemiological studies, 
forms the starting point for determining the exposure-risk relationship for asbestos. 
This represents an “average” risk assessment, because individual epidemiological 
studies have found both lower risks (up to a factor of around 100) and higher risks 
(up to a factor of about 10). It should however be noted that a lower risk has primarily 
been observed in branches of industry (mines, mills, brakes) where, owing to the lack 
of precision of the WHO definition of fibres, there is reason to expect an 
overassessment of fibre exposure (and hence an underestimation of the risk per 
dose unit). By contrast, higher risks have in some cases been found for areas 
(textiles, insulation, asbestos cement) where “purer” fibre exposure can be expected 
[2]. In view of the differences in the risk level and the lack of uniformity of results for 
lung cancer and mesothelioma, no distinction is made between amphibole and 
serpentine asbestos, and no correction factor is applied to take account of different 
methods of fibre detection (optical or electron microscope). Since no data are 
available which might provide sufficiently reliable justification of a different approach, 
linear extrapolation is applied to different cumulative exposures. 

 

3 Translating the US-EPA unit risk into a workplace risk 

According to the US-EPA, the unit risk for lung cancer and mesothelioma is 2.3 x 10-1 

per F/mL [3]. This excess risk relates to an exposure of 24 hours per day for 70 years 
and a respiratory volume of 20 m³ per day. In accordance with the “Guide for the 
quantification of cancer risk figures after exposure to carcinogenic hazardous 
substances for establishing limit values at the workplace” [4], this results in a specific 
workplace risk (40 years; 240 working days per year; 8 hours per day; respiratory 
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volume 10 m³ / 8 hours) of 0.43 x 10-1 per F/mL. Since the additional cancer risk is 
frequently expressed as a function of cumulative asbestos exposure in the form of 
fibre years (fibre year = F/mL x years), the result is a workplace-specific additional 
lung cancer and mesothelioma risk of 4.3% per 40 fibre years or approx. 0.1% per 
fibre year. The tolerable risk of 4:1000 is therefore around 4 fibre years and the 
acceptable risk of 4:10000 (2018 at the latest: 4:100000) is around 0.4 fibre years 
(2018 at the latest: 0.04 fibre years).  

Given an exposure time of 40 years, 240 working days per year and an exposure 
duration of 8 hours per working day, the tolerable risk works out at a concentration of 
100000 fibres/m3 and the acceptable risk at 10000 fibres/m3 (2018 at the latest: 1000 
fibres/m3). 

Attention is drawn to the uncertainties outlined above. 
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