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Response to: ‘Does ‘job’ predict 
exposure to magnetic fields?’ 
by Sorahan and Swanson

We take the opportunity to reply to 
the letter to the editor by Sorahan 
and Swanson1 on our recent paper by 
Koeman et al.2 where we described a 
positive association between amyotrophic 
lateral sclerosis (ALS) and exposure to 
extremely low-frequency magnetic fields 
(ELF-MF) within a general population 
cohort study in the Netherlands. We 
argued that the described results strength-
ened the evidence suggesting a positive 
association between exposure to ELF-MF 
and risk of ALS mortality.

Sorahan and Swanson are correct to 
point out the importance of the quality of 
the exposure assessment when assessing 
the health effects of magnetic fields. We 
agree that a job-exposure matrix (JEM) 
is an imperfect method in assessing expo-
sure as per design, it is not able to incor-
porate between-subject differences within 
a job title or between companies/worksites 
without having additional data on tasks 
and worksites. This will inherently result 
in some level of exposure misclassifica-
tion. However, under most scenarios, this 
would have led to an underestimation 
of the risk and is unlikely to have intro-
duced an artificial risk among our highly 
exposed individuals. Nevertheless, indus-
trial cohorts like the one described in 
Sorahan and Mohammed3 (we cited the 
2007 paper for which the results were 
essentially similar as in the 2014 paper) 
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can indeed achieve a more accurate 
description of the exposure than a general 
population cohort. However, this requires 
additional information (like for instance, 
specific historical layouts of power plants) 
that might not always be available anymore 
let alone be remembered or known by a 
study participant.

Industrial cohorts on ALS do have some 
important drawbacks as well. First, as ALS 
is a rare disease, the number of cases is often 
limited in such cohorts. This is not different 
for the study by Sorahan and Mohammed3 
where only 86 cases occurred until 2010. 
Furthermore, in industrial cohorts, only 
the period that subjects work in the specific 
industry of interest is considered in the expo-
sure assessment and therefore a large period 
of the occupational history of the subjects, 
and by extension a large part of their expo-
sure time, may be unaccounted for. In  
the study by Sorahan and Mohammed,3 
the mean duration of employment within 
the cohort (based on the 2007 paper) was 
16 years. Given that individuals performing 
the high-exposed jobs are highly special-
ised, there is a reasonable chance that these 
cohort members might have had significant 
exposures outside the cohort. The increased 
accuracy of the exposure assessment in an 
industrial cohort therefore can be offset by 
a less accurate or no assessment of exposure 
in the period for which individuals had jobs 
outside the industry and by reduced power 
due to limited case numbers.

Furthermore, general population JEMs 
may not perform quite as badly as Sorahan 
and Swanson indicate. In a study performed 
by Mee et al,4 occupational codes explained 
between 20% and 27% of total variance 
in ELF-MF, in contrast to the 5% found 
by Kelsh et al5 whose data set was almost 
entirely restricted to the utility industry. 
The result that only 5% of the variance 
was between jobs in the paper by Kelsh  
et al may in this case be good news as most 
of these jobs fall within a single Interna-
tional Standard Classification of Occupa-
tions (ISCO) code. In our analyses in the 
general population, high-exposed subjects 
came from multiple occupations more akin 
to the evaluation by Mee et al.4 Therefore, 
we do have confidence in the results of our 
exposure assessment and, by extension, 
in the results of our study. We do agree 
with our colleagues that an improvement 
in the exposure assessment for studies 
assessing the health effects of magnetic 
fields is important. Possibly, this improve-
ment can be achieved by using a combina-
tion of occupational and industrial codes, 
creating a combined industrial-exposure 
and JEM or by adding specific information 
on tasks performed.
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