JOEM - Volume 46, Number 10, October 2004

Letters to the Editor

Readers are invited to submit letters for publication in this depart-
ment. Submit them to: The Editor, Journal of Occupational and
Environmental Medicine, 605 Worcester Road, Towson, MD 21286-
7834. Letters should be sent as hard copy with an accompanying
diskette and should be designated “For Publication.”

Short-Term Exposure to Urban Dust

To the Editor: The recent study by
Riecheimann et a* raises important
clinical issues. What is the amount of
time that their environmental exposure
model would need to be in place to
cause a permanent, fixed atered mu-
cosa? For example, an environmental
exposure for many years would easily
extrapolate to chronic increase in sinus
conditions. However, a one-time,
1-hour exposure could not plausibly be
argued to permanently raise a patient’s
risk of selected upper respiratory con-
ditions. Findly, if a one-time exposure
does raise the risk, for what period of
time is that risk elevated?

Mark H. Hyman, MD
Los Angeles, CA
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Response

To the Editor: Dr Hyman raises an
important question concerning time-
extragpolation of data gained in acute
exposureinvestigations. Asarule, sub-
acute (14 days <3 months) exposure
studies dlow deliberate data extrapo-
lation to subchronic (3 months <2
years) or chronic (>2 years) exposure
conditions.* This is not true for acute
exposures lasting few hours. The main
reason is that within a few hours,
compensatory mechanismsin response
to the action of an inhaled agent may
not be in effect. Such compensatory
mechanisms have been reported for,
eg, inhaled ozone.? Data on long term

effects of urban dust in red-world
concentrations are available from epi-
demiologic investigations.® This study
adds some information on possible
physiopathologic mechanisms under-
lying these epidemiologic findings.
However, this study did not actually
aim at chronic effects. Short peak con-
centrations of environmental dustsaso
may increase the incidence of upper
respiratory tract conditions.*> Such
peak concentrations are satisfactorily
mimicked by the exposure setting cho-
sen. The observed subtle dterations in
nasal cytokine profile per se do not
alow oneto conclude araised risk for
respiratory conditions, but synopticaly
with the epidemiologic observations,
increased risk for respiratory condi-
tions after environmental dust peak
concentrations becomes a plausible
concept. Apparently, the onset of the
increased incidence of respiratory con-
ditionsis 1 to 2 days after the concen-
tration pesks and lasts 1 to 2 days.”
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Arsenic in Drinking Water and
Bladder Cancer Mortality in the
United States: An Analysis Based on
133 U.S.Counties and 30 Years of
Observation (J Occup Environ Med.
2004;46:298-306)

To the Editor: Lamm et a.* analyzed
the association between arsenic ex-
posure through drinking water and
bladder cancer mortality in 133 US
counties. They concluded that the
results provide a direct estimate of
arsenic-related cancer risk for the US
residents. Although we concede that
their analysis has some advantages
over aprevious study? by conducting
their study in the US, we found some
serious methodologic flaws and can-
not support the assumption that an
ecologic study provides an appropri-
ate risk estimate for the association
of exposure to arsenic with the de-
velopment of bladder cancer. Our
line of arguments will focus on three
points.

First, Lamm et al.* correlated the
bladder cancer mortality of 133 US
counties with arsenic levels in the
ground water. Such studies are prom-
inent for a bulk of biases because
they are grounded on aggregate mea-
sures and not on individual data.
Therefore, ecological studies are
generaly considered prone to an
ecological falacy and thus especially
problematic for a quantitative risk
assessment.® Although Lamm et al*
are aware of this matter they state
that their results provide a direct
estimate of the arsenic-related cancer
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risk for US residents. We cannot
follow this argument. In 1999 the
National Research Council* evalu-
ated the risk of arsenic in drinking
water. For the risk estimation, they
extrapolated data from an ecologic
Taiwanese study® but considered
“ecological studies most problematic
when the groups being analyzed are
very heterogeneous. That would be
the case, for example, if one were to
measure arsenic concentrations for
every county in the United States and
then try to correlate those concentra-
tions with county-specific cancer
rates’ (National Research Council
report,* p. 269); such an approach
was applied by Lamm et a.* Many
factors may result in alow reliability
of the results. Mortality data are less
appropriate than incidence data be-
cause survival rates are relatively
high for bladder cancer and death
certificates are of limited quality.
Smoking prevalence referring to the
most important risk factor for blad-
der cancer may considerably vary
between counties. It can be ques
tioned whether there is an equal con-
tribution of the amount of ground
water to the daily fluid intake in all
counties due to differencesin climate
and other circumstances.

Second, Lamm et al* used alinear
regression model instead of Poisson
regression with the county-specific
standardized mortality ratios (SMR)
as dependent and the median county
arsenic concentration as independent
variables. This is an incorrect appli-
cation of straight-line regression be-
cause at least three of the five statis-
tical assumptions for such a model
are violated. Especialy the linearity
assumption that SMR is a straight-
line function of the arsenic concen-
tration can obviously not be hold by
inspecting their Figure 1. In addition,
the homoscedasticity is violated due
to different population sizes of the
countries. Therefore, the variance of
the country-specific SMRs is not
constant but varying according to the
Poisson distribution of observed can-
cer cases and correspondingly of the
SMRs as the ratio of observed to

expected cases.® Hence, the assump-
tion of a Gaussian distribution of the
country-specific SMRs also is incor-
rect. It iswell known that violating at
least one of the linear regression
assumptions will lead definitely to
invalid results. Instead, Poisson re-
gression should be used with the
natural logarithm of the county-
specific SMRs as dependent vari-
able.® This has the additional advan-
tage that the noncomparability of the
SMRs—although the have the same
reference population—is no longer a
problem.”

Third, Lamm et a' provided
SMRswith 95% confidence intervals
(ClI) for different strata of arsenic
levels (see Table 1%). There are exact
as well as approximative methods
available to calculate the confidence
limits of SMRs. Lamm et a* do not
refer to the method used. By inspec-
tion we presume the application of
the Fieller approach because it is
implemented in the SISA program.®
Using their published figures, we
calculated exact Cls for the arsenic
concentrations 3.0-3.9 wg/L and
4.0-4.9 pg/L, respectively, with the
PAMCOMP software.® The exact
confidence intervals are 0.90 to 0.99
for the arsenic level 3.0-3.9 pg/L
and 0.89 to 0.99 for 4.0-4.9 pg/L,
respectively, assuming that the ob-
served deaths follow a Poisson dis-
tribution. In contrast to the published
Cls, these Cls are statistically signif-
icant. The majority of methods to
calculate SMRs, including asymp-
totic methods, will produce statisti-
cally significant results at the 5%
level for both strata because of large
numbers of observed cases.

In summary, we consider the eco-
logic nature and the inappropriate
statistical analysis as methodologic
shortcomings that do not alow one
to conclude on the direct respectively
“true” bladder cancer risk of arsenic
in drinking water. We confirm the
National Research Council’s sugges-
tion* for the need of well-conducted
epidemiologic studies involving in-
dividual exposure assessment and
confounder controlling. Frost et al*°
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have demonstrated that there is
enough power to perform cohort
studies to detect a potential bladder
cancer risk in the United States. At
this point of time, ecologic studies do
not add to the question if there is an
arsenic-related health risk of bladder
cancer from drinking water. Instead,
such studies may even provide a
biased estimate of the association.

Dirk Taeger, MSc

Besate Pesch, MSc, PhD
Ber ufsgenossenschaftliches
Forschungsinstitut fur
Arbeitsmedizin (BGFA)
University of Bochum
Bochum, Germany
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Response

To the Editor: Taeger and Pesch
raise certain methodologic issues
concerning our published analysis of
county-specific bladder cancer mor-
tality and groundwater arsenic levels
in the United States and our use of an
ecologic study to develop arisk es-
timate for the association between
arsenic exposure and bladder cancer.
They contrast our ecologic analysis
on US data with the ecologic analy-
ses of the NRC (and EPA) on Tai-
wanese data.

We do agree that individual expo-
sure data (as well as data on potential
confounders) are preferable to aggre-
gate data and the lack of specific
information on potential confound-
ing variables. However, neither our
study nor the Taiwan study has that
information. Nonetheless, we believe
that these analyses can be useful in
putting bounds on the relationship
between bladder cancer and arsenic
exposure from drinking water.

Taeger and Pesch would have pre-
ferred that we had conducted our
analysis using a Poisson regression
model rather than the linear regres-
sion model, indicating that use of the
natural logarithm of the SMR (rather
than the SMR itself) as the depen-
dent variable would remove the non-
comparability of the SMRs as a
problem. We have conducted the
analysis as they ask and abtain re-
sults that are not appreciably differ-
ent from those we published, ie, no
association is found between arsenic

exposure and bladder cancer mortal-
ity (whether using the mean or the
median as the measure of exposure
or performing either weighted or un-
weighted regression). In our pub-
lished analyses, we included both
models using weighted regression
and using a restriction to counties
with 10 or more cases to deal with
some of the inherent variability and
to demonstrate whether our results
were method-dependent or data-
dependent.

Taeger and Pesch, likewise, would
have preferred us to use other meth-
ods for calculating the 95% Cls.
Their methods result in intervals that
are barely different from ours (an
interval of 0.90—0.99 for the 3.0-3.9
o/l stratain our Table 2 compared
to our interval of 0.89-1.01 and an
interval of 0.89—0.99 for the 4.0-4.9
wo/L stratum in our Table 2 com-
pared to our interval of 0.88-1.02).
Taeger and Pesch used methodology
that assumes on a theoretical basis
that the “real” SMR for these strataiis
1.00. We believe that this is not
necessary and is unlikely. We had
aready demonstrated that the esti-
mated SMR for the total group of
133 counties (SMR = 0.94; 95%
Cl = 0.90-0.98) did not include
1.00. We speculate that this is be-
cause the US counties that depended
on groundwater for their drinking
water supplies during the med-
twentieth century were less likely to
be large urbanized areas with both
greater occupational and cigarette
smoking exposures. The important
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finding in our analysisisthat thereis
no apparent dose-related arsenic risk
factor in the distribution of the blad-
der cancer SMRs among these 133
counties with median arsenic expo-
sures in the 3-59 pg/L range.

The US data seem to exclude the
more extreme extrapolations down-
wards from data at higher doses from
Chile, Argentina, and from Taiwan
such as that of the most recent NAS
report. They do not exclude the ex-
trapolation used by the Environmen-
tal Protection Agency in their risk
assessment in the year 2000. Another
possibility that some of the present
authors (Lamm et al., 2003) consider
more likely is that the Taiwan study
demonstrates a high arsenic dose-
response risk only for the artesian
well-dependent villages and not for
the villages with shallow wells.

It is hard to prove a negative.
Although the risk cannot be demon-
strated to be below the one in a
million lifetime risk, using conserva-
tive extrapolation techniques that are
often used by Environmental Protec-
tion Agency, the risk at present ar-
senic levels for most Americans is
undetectable and might be consid-
ered negligible.
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