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CORRESPONDENCE

Author response: Extended
follow-up of lung cancer and
non-malignant respiratory
disease mortality among
California diatomaceous earth
workers

We will address the comments offered by
Mundt and Boffetta' on our manuscript
describing findings from an update of
mortality among California diatomaceous
earth (DE) workers.” We regard the sus-
tained dose-response trends for lung
cancer and non-malignant respiratory
disease (NMRD) (tables 3 and 4, respect-
ively) as the most important findings
regarding risks associated with crystalline
silica. The reduction of overall mortality
for these outcomes, indicated by reduced
standardised mortality ratios (SMR), is
more likely to be a ‘depletion of suscepti-
bles’ phenomenon than a ‘balancing out’
effect. We agree that a healthy worker

effect is an unlikely explanation for the
reduced lung cancer SMR. However,
support for the assertion that the healthy
worker effect generally declines with
employment duration could only be
obtained in occupational cohorts where
exposure effects and survival effects are
sufficiently taken into account, a condi-
tion rarely achieved in published studies.

Our application of the Axelson and
Steenland® method of indirect adjustment to
address potential confounding by smoking
is a relatively crude approach, but has been
commonly applied in many occupational
studies with limited data on smoking
history. When we adjusted the results for
each follow-up period, we found a similar
attenuation of the estimates in the first
follow-up period as in the second follow-up
period, and overall. Adjusted results were
similar whether we assumed a 10-fold vs a
20-fold increased risk for smoking. For
example, the lung cancer relative risk esti-
mate for the highest (unlagged) exposure
category for the entire follow-up period
changed from 2.03 to 1.60 after adjustment
for smoking, assuming a 10-fold increased
risk for smoking; the smoking-adjusted rela-
tive risk assuming a 20-fold risk for smoking
was 1.57. Thus, the adjusted results demon-
strate that smoking is an unlikely explan-
ation for the observed dose-response trends
for lung cancer and NMRD.

Whether our findings indicate a thresh-
old effect for crystalline silica and these
outcomes is a matter of speculation. It is
seldom possible to determine exposure
thresholds in a single study, especially a
study with a relatively modest sample
size, such as ours. There is insufficient
statistical power to draw any conclusions
on threshold in this study. We therefore
strongly encourage efforts to pool data
from multiple studies of silica-exposed
occupational cohorts to estimate the true
shape of dose-response curves, including
possible exposure threshold wvalues,
with statistical precision for outcomes of
interest, and to control for potential
confounding from smoking and other
non-occupational risk factors, to the
extent that data are available. Sensitivity
analyses incorporating plausible ranges of
relative risks for potential confounders
could be incorporated into indirect
adjustment when person-level are not
available, which is often the case. Data
pooling also permits inspection of vari-
able findings among studies, which may
be explained by differences in demo-
graphic or exposure-related factors, such as
the use of protective equipment or coexpo-
sures to other respiratory toxicants. The
pooled analysis conducted by Steenland

et al* provides a valuable template. Future
pooling efforts should include updated
cohorts, such as this DE cohort, and data
from newly reported cohorts.
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