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Occupational causes of amyotrophic
lateral sclerosis: where to from here?

Neil Pearce, "2 Hans Kromhout?

In a previous editorial in this journal' we
have argued that there are likely to be
important occupational causes of neurode-
generative diseases, including amyotrophic
lateral sclerosis (ALS) (also commonly
known as motor neuron disease) which
have not yet been discovered or established.

However, for most neurodegenerative
diseases, including ALS, the epidemiology
has not been ‘done’, and there have been
relatively few high-quality studies, in con-
trast to the situation with other non-
communicable diseases (NCDs) such as
cancer and respiratory disease.

Nevertheless, a number of occupational
exposures are suspected of contributing to
the risk of ALS,” including agricultural
chemicals, metals, welding fume, electric
shocks and extremely low-frequency
electromagnetic fields (ELF-EMFs)® and
organic solvents (eg, formaldehyde),
although the evidence to date is inconsist-
ent. Recently, a cluster of motor neurone
disease (MND) cases has been linked to
exposure to the fumigant methyl
bromide.* Other putative risk factors
include military service,” rural or urban
residence, and a history of head injury
including sporting injuries.® ”

The paper by Peters et al® in this issue
of the journal is therefore potentially of
considerable interest. It involves a case—
control study conducted in Sweden
during 1991-2010 which used the Nordic
Occupational Cancer Study job-exposure
matrix (NOCCA-JEM) to identify expo-
sures related to individual occupations.
The authors published results for expos-
ure to electric shocks and extremely low-
frequency magnetic fields for the same
population and the same health outcome
recently.”

The authors claim that theirs was the
first study to apply a job-exposure matrix
(JEM) to these issues, but in fact more
than 10 years ago Parks et al'® used
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several JEMs to assign occupational
exposure in a large mortality study in 22
states in the USA, which included analyses
of the risk for ALS and other neurodegen-
erative diseases. Nevertheless, the Swedish
study is large (5020 cases and 25 100 con-
trols) and population-based, and therefore
might have been expected to make an
important contribution.

However, the findings appear to be
relatively limited, at least with regards to
the new risk-factor findings that are
reported in the current paper. The only
positive associations (when assessed in
terms of statistical significance) were for
precision tool manufacturing and glass,
pottery and tile work; there was a nega-
tive association with textile work. None
of the occupational exposures for which
the findings were reported were associated
with ALS risk overall, although when the
analysis was restricted to participants
younger than 65 years, there was a weak
positive association with formaldehyde,
and a negative association with methylene
chloride.

However, despite the large size of this
study, which is most likely larger than all
previous relevant case—control studies
combined, there are a number of reasons
why we should be cautious before con-
cluding that occupational exposures are
not important in the causation of ALS.

First, as noted above, this is not the first
publication from this database, and the
authors have previously reported findings
regarding possible positive associations
with exposure to electrical shocks and
extremely low-frequency magnetic fields
and ALS.” Furthermore, they have previ-
ously reported a significantly increased risk
for welders <65 years (OR 1.52 (95% CI
1.05 to 2.21)) from the same database.

Second, there are also no findings
reported for exposure to agricultural che-
micals (pesticides), exposures which have
been reported to be associated with ALS
in at least some previous studies.'! 1% It is
possible that the pesticide findings will be
reported in future, in which case they
should clearly refer to the previously pub-
lished analyses for other occupational
exposures and if necessary (mutually)
adjust for these, and provide an overview
of all occupational exposure analyses so
that the picture will be complete.'?

A limitation of the exposure assessment
used in the Peters et al paper is that the
NOCCA-JEM only uses (300) three-digit
occupational codes, and occupational infor-
mation (current job) was only recorded
every 10 years. This hardly constitutes a
rigorous and validation assessment of his-
torical exposures. Using more detailed
coding schemes such as International
Standard Classification of Occupations
1968 (ISCO-68) (1506 five-digit codes), or
International Standard Classification of
Occupations 1988 (ISCO-88) (390 four-
digit codes) would allow for a more
detailed, valid and precise exposure classifi-
cation. Nevertheless, exposure to specific
pesticides, metals or solvents will be diffi-
cult to assess with JEMs and may require
more individual-based exposure assessment
and assignment by experts.

More epidemiological studies based on
larger numbers of cases and better quality
exposure assessment and assignment are
likely to be more informative and provide
better evidence on occupational and
environmental risk factors for ALS. One
approach to this would involve a two-
stage approach with JEMs in combination
with automatically assigned job-specific
interview modules."* Furthermore, for
chemicals with a long half-life in the
human body (eg, polychlorinated
biphenyl (PCB), metals) validation of
exposure assignment is feasible as was
recently shown.'' More epidemiological
studies based on large numbers of cases,
but without the possibility of detailed
exposure assessment will not be particu-
larly informative and will certainly not
provide the final verdict on occupational
and environmental risk factors for ALS.
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