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CORRESPONDENCE

A cohort mortality study and a
case-control study of workers
potentially exposed to styrene in
the reinforced plastics and com-
posites industry

Sir,-We have read with much
interest the paper by Wong
(1990;47:753-62) on workers exposed
to styrene. The study is large and
detailed methods for exposure assess-
ment were applied. No statistically
significant increases in cancer risk were
detected overall although increases
were seen in subgroups of the popula-
tion, laryngeal cancer among men and
leukaemias among highly exposed
workers, for example.
The small number of deaths

observed in this study is worth notic-
ing. Of 15 908 workers enrolled, only
88 deaths were observed from all neo-
plasms. As a crude measure of com-
parison, the average number of deaths
from neoplasms in four international
occupational cohorts available in
IARC is 2037 of 66 797 workers
enrolled."' Reasons for the small
number of cancer deaths are the young
age of the cohort (half the workers
entered the cohort before age 25), the
short follow up (average time 7-7
years), and the incompleteness of the
determination of vital status. Any of
these reasons should caution against a
premature negative evaluation of can-
cer risk in the reinforced plastics
industry. The high rate of loss to
follow up (16%), makes interpretation
of results from this study especially
problematic.
An increased risk was observed for

respiratory cancers, which was shown
to be unrelated to the degree of styrene
exposure, or to exposure to acetone.
Exposure to manmade mineral fibres
(MMMF) could be another exposure
worth considering, although we are
unaware of any measurements of con-
centrations ofrespirable MMMF or of
their physical characteristics in the
reinforced plastics industry. If
exposure data exist it would be
interesting to evaluate any association
with pattern of risk of lung cancer.

Admittedly, studies in the reinfor-
ced plastics industry pose many meth-

odological problems because of the
high mobility of workers (in the study
presented by Wong, 46% of workers
were employed for less than two years
in the reinforced plastics industry),
their frequently young age, and the
small size of most factories. This
study, as previous ones, does not seem
to be yet able to exclude the presence
of an increased cancer risk in this
industry. The extension ofthe study in
the future will provide more definitive
results.
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Author's reply:
Kogevinas and Boffetta discuss some of
the limitations of my study of styrene
workers. I agree with most of their
comments; similar comments were
made in the original paper.'
As pointed out there, the number of

deaths was small for a number of
causes, thus limiting the interpretation
of the mortality patterns for these
causes. A proper way to resolve this
issue is to analyse the statistical power
of the study for these causes of death,
which was done. For example, the
study had adequate power (80%
power at the p = 0 05 level) to detect
risks as small as 2-3 for lymphopoietic
cancer and 3-4 for leukaemia. Thus
although the small number of deaths
was a limitation, the study did rule out
risks higher than the ones estimated in
this power analysis for certain causes
of death.
With regard to the issue of an

increased risk of laryngeal cancer, I
believe that one should examine the
data carefully and look beyond statis-
tical significance in isolated findings. As
pointed out by Bradford Hill in 1965,
the interpretation of causation based
on epidemiological data should follow
a set ofwell structured criteria.2 One of
the major criteria is the consideration
of dose-response relations.3 Although
quantitative exposure data were not
available in the styrene study, dura-
tion of exposure and qualitative
exposure information were. The
exct of laryngeal cancer came only
from short term workers who were

employed in the industry for less than
one year; no laryngeal cancer was seen
among those who were employed for
two years or longer. This observation
argues against a causal interpretation.
On the other hand, those with a high
time weighted average ofexposure had
a higher risk of laryngeal cancer. Thus
thecohortstudyofferedconflictingdata
on laryngeal cancer.

Also, the finding ofan increased risk
of lung cancer among those exposed to
the "hot" styrene process was puz-
zling. Since the risks of laryngeal and
lung cancer are strongly influenced by
cigarette smoking, a subsequent case-
control study of respiratory cancer
(larynx and lung) was conducted. In
the case-control study, information on
smoking was collected. The increase
of respiratory cancer in various groups
in the study could be explained by
cigarette smoking. After adjusting for
smoking, no increase was found with
exposure to styrene.
This finding confirms the general

impression that short term workers in
general may have a very different life-
style and, therefore, are exposed to
confounding risk factors. In this
styrene study the short term workers
appeared to smoke more and were thus
at an increased risk of laryngeal can-
cer.
The relatively high proportion of

cohort members with unknown vital
status was certainly a limitation.
Because of death benefits from the
social security system in the United
States, it would be unlikely, however,
for the families of these "lost to follow
up" cohort members not to report any
deaths to the Social Security Adminis-
tration. Hence, there is no reason to
believe that a higher proportion of
cohort members with unknown vital
status actually had died when com-
pared with the rest of the cohort with
known vital status.
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