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A silent epidemic: occupational exposure limits are insufficiently protecting individual 
worker health

In an editorial in an earlier issue of this journal, Johanson 
& Tinnerberg (1) expressed serious and well-founded 
concern over the large number of future occupational 
cancer cases that will result if exposures for a number of 
substances are not reduced below the so-called "binding 
occupational exposure limit values" (BOELV) issued by 
the EU (2). The balance between what is perceived as 
possible to comply with and the foreseeable health gain 
when setting BOELV is further discussed in a letter to 
the Editor by Cherrie (3). This debate raises several 
important aspects of how to protect workers from cancer 
as well as other potentially lethal diseases. Herewith, we 
discuss some of these aspects.

One problem in setting OEL is that levels that 
are considered safe may not be seen as feasible when 
accounting for technological and societal aspects. 
The EU has recognized this problem by distinguish-
ing between so-called "indicative" (health-based) and 
legally binding OEL (4). However, a BOELV that does 
not protect from a high risk for severe health effects is 
not adequate. Both Johanson & Tinnerberg and Cher-
rie point to respirable crystalline silica (RCS) as an 
example: While the EU’s Scientific Committee on Occu-
pational Exposure Limits (SCOEL) recommended an 
OEL <0.05 (5) in order to protect workers reasonably 
well against negative health effects, the EU decided on a 
BOELV of 0.1 mg/m3 for RCS (2). The US Occupational 
Health and Safety administration (OSHA) has come to 
a different conclusion and decided on an OEL of 0.05 
mg/m3 (6).

The EU has presented an extensive risk assessment 
for RCS developed within the SHEcan project (7). We 
argue that a BOELV at 0.1 is insufficient and partly may 
be due to misinterpretations of the SHEcan report. The 
report estimates the future number of lung cancer cases 
attributable to occupational exposure to RCS in the EU 
up to 2069. Four scenarios are discussed: (i) a baseline 
scenario, essentially predicting future numbers of cases 
without further regulatory action, (ii) a BOELV of 0.2 
mg/m3 with 99% compliance, (iii) a BOELV of 0.1 mg/
m3 with 99% compliance, and (iv) a BOELV of 0.05 mg/
m3 with 99% compliance.

The estimations are based on an assumption of a 
latency period of 10–50 years from reduction of expo-
sure until cancer risk drops. This assumption, in itself 
reasonable from present evidence, has the consequence 

that there is virtually no difference in projected annual 
future cases between the four scenarios for ≥40 years. 
The reduction in exposure in scenarios ii–iv comes into 
effect first only in the year 2050 (see figure 4.1 on p49 
in ec.europa.eu/social/BlobServlet?docId=10161&la
ngId=en). An assumption of 99% compliance with the 
BOELV in scenarios ii–iv has a dramatically stronger 
effect on the projected number of cases than the OEL 
itself: Even if the OEL was doubled to 0.2 mg/m3 the 
number of attributable cancer registrations in 2060 
would be reduced by 70% just from the assumption of 
almost full compliance. The additional number of attrib-
utable cancer registrations that are prevented when an 
OEL of 0.1 (scenario iii) is compared to an OEL of 0.05 
(scenario iv) under an assumption of almost full compli-
ance is comparatively small (7, p123). The reason for 
this strong effect of a 99% compliance is that exposure 
often will exceed the OEL. The report may lead to the 
misconception that an OEL of 0.05 mg/m3 has little 
benefit over an OEL of 0.1 mg/m3, especially if the cases 
saved are expressed as lives saved per year over the 
entire 60-year period. For Sweden and other countries 
where OEL already have legal status, the introduction 
of BOELV would have no legal implications.

The SHEcan report shows that occupational expo-
sure to silica will cause in all 440 000 cancer cases 
between 2010 and 2069 in the EU if nothing further is 
done (scenario i). This number must be reduced even if it 
will take time until preventive measures have full effect. 
An analogy with asbestos is obvious: it is well known 
that reductions in the mesothelioma rate were seen first 
only many decades after asbestos was banned – yet no 
one would argue that it was not worth reducing asbestos 
exposure for this reason.

The report assumes an annual 7% decrease in silica 
exposure levels until the period 2020–2029 even if no 
further regulatory action is taken. This is a very ques-
tionable assumption that went unconfirmed in a recent 
French report (8) that gave no evidence for reduced 
exposure to RCS in the French construction sector dur-
ing the last decade. This indicates that even the very 
high number of 440 000 attributable cancer registrations 
is underestimated by the report, to which, in addition, 
should be added the number of chronic obstructive 
pulmonary disease and kidney disease cases, for which 
a much shorter latency period until risk drops is likely.
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The concepts “maximum tolerable risk” and “accept-
able risk” have been developed for exposure to geno-
toxic carcinogens, for which no exposure level could be 
considered safe. A life-time extra number of four cases 
per 1000 exposed workers over a 40-year working life 
has been suggested as a maximum tolerable risk, and 
four cases per 100 000 exposed workers as an accept-
able risk, both in Germany and in the Netherlands (9, 
10). These figures can be transformed to the individual 
life-time risk of contracting cancer from the exposure 
as 4/1000, corresponding to 0.4% individual risk. While 
these limits are not absolute and can be discussed, it is 
of interest to apply them to the case of RCS.

The risk associated with an OEL of 0.1 mg/m3 for 
RCS is associated with risks far higher than “maxi-
mum tolerable”, ie, 0,4%. The US OSHA estimated 
that exposing 1000 workers for 45 years at 0.1 mg/m3 

would result in 33 extra lung cancer deaths as life-time 
risk, corresponding to an individual risk of 3.3% (6), 
exceeding the maximum tolerable risk nearly 10-fold. 
Since the EU Directive concerns cancer, the report did 
not consider other health effects, which is necessary 
for a general risk assessment. The US OSHA estimated 
there would be another 85 deaths from non-malignant 
lung disease (8.5%) and, roughly estimated, 39 deaths 
from renal disease (3.9%) that should be added to this 
toll. This adds up to an individual excess death risk of 
15%, which by far clearly exceeds what is generally 
seen as the maximum tolerable risk of 0.4%! Still, this 
is a conservative estimate, which includes neither excess 
deaths from myocardial infarction that occur from 0.025 
mg/m3 and up (11) nor excess autoimmune disease, eg, 
rheumatoid arthritis and other autoimmune diseases (12, 
13). In support of Johanson & Tinnerberg (1), we argue 
that the lifetime excess death risk for silica-exposed 
workers is totally incompatible with fundamental work-
ers’ rights of health and safety.

This aspect, which must be safeguarded by the OSH 
society, will be even more important when working 
life is prolonged and when exposure conditions may 
be more diverse, ie, workers with high exposure and 
excessive risk may be too few to impact the disease 
burden in society but in that group the burden may still 
be extreme. In our view, the assumption of 99% compli-
ance is unrealistic and it is necessary to lower the OEL. 
In addition, leaving the BOELV at 0.1 mg/m3 means 
this will continue for the future, a silent epidemic that 
is deeply unethical to ignore.
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