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Dr. Morfeld recently published in this journal an editorial
listing threats to validity in epidemiologic studies (Morfeld
2009). The threats to validity enumerated included publica-
tion bias, exposure misclassiWcation and biased analyses
and distorted presentations of epidemiologic studies. To
illustrate this last type of bias, Dr. Morfeld took the exam-
ple of our study of air pollutants and term birth weight in a
Munich birth cohort published in 2007 in Environmental
Health Perspectives (Slama et al. 2007). These criticisms
are unfounded, as we brieXy discuss below.

The main criticisms of our study concerned the analysis
of birth weight as a binary outcome rather than as a contin-
uous outcome, the numerical stability of the log-binomial

models and Wnally the interpretation of the model adjusted
for all atmospheric pollutants simultaneously.

Dr. Morfeld’s assertion that, because birth weight is
recorded as a continuous outcome, it is most appropriately
analysed as a continuous outcome, ignores much of the
published work on perinatal outcomes. Indeed, as indicated
by Wilcox (2001), “For most of the previous century, birth-
weight has been treated as a dichotomy.” Consistent with
the clinical notions of low birth weight and small for gesta-
tional age newborn (van Wassenaer 2005), epidemiologists
often treat birth weight as a binary outcome, using an arbi-
trary cutoV (low birth weight) or a cutoV corresponding to a
given percentile of the sex- and gestational age-speciWc
birth weight distribution in a reference population (Savitz
et al. 2002). Treating birth weight as a continuous outcome
is also an option, allowing shifts in entire birth weight dis-
tribution associated with exposure to be studied. However,
such shifts in the entire birth weight distribution are mostly
driven by shifts within the dominant distribution. They may
not occur if an exposure only causes an increase in the
proportion of births in the lower tail of the birth weight
distribution (Savitz et al. 2002), a situation that may be
identiWed by dichotomizing birth weight. For this reason,
both approaches should be seen as complementary and are
often used in parallel.

We analysed birth weight as a continuous outcome, and
did not Wnd an association with maternal exposure to atmo-
spheric pollutants; however, we did observe an association
with atmospheric pollutants when we treated birth weight
as a binary outcome with a cutoV at 3,000 g (Slama et al.
2007). Due to the limitations on word count and the number
of tables imposed by the journal, we could not describe in
detail our analysis of birth weight as a continuous outcome,
nor state these results in the abstract. However, we clearly
stated that we had undertaken this analysis and indicated its
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main Wnding (that no association was detected). This is in
line with current recommendations in epidemiology, advis-
ing authors to state the main analyses performed, although
the full set of results corresponding to these analyses cannot
all be reported in a publication. We do not consider that we
presented our Wndings in a distorted way; this might have
been the case if we had not mentioned the continuous anal-
ysis. Equally, we do not consider that we should not have
undertaken or reported the binomial analysis, which dem-
onstrated associations between atmospheric pollutants and
birth weight. On the contrary, not reporting Wndings of pos-
sible relevance to public health could be more problematic
than cautiously reporting these Wndings.

Dr. Morfeld quotes part of a sentence from our article
(“…log-binomial models failed to converge.”), mislead-
ingly suggesting that we used statistical models that did not
converge. The whole sentence reads: “Since log-binomial
models failed to converge, we used a Poisson model
(Greenland 2004; Spiegelman and Hertzmark 2005) with a
maximum likelihood estimator.” There was no problem of
convergence with the Poisson model that we used. In the
context of cohort or cross-sectional data, the Poisson model
yields a more relevant risk estimate than odds-ratios esti-
mated by logistic regression (Greenland 2004; Spiegelman
and Hertzmark 2005), making it possible to report results
more explicitly.

In contrast to Dr. Morfeld’s assertion, our choice to
report only the results of the single-pollutant models in the
abstract was not driven by the fact that some of these were
“signiWcant”. Air pollution studies often focus on single-
pollutant rather than multi-pollutant models. Indeed, given
the relatively high correlation between levels of pollutants
sharing common sources, results of models simultaneously
adjusted for several pollutants are diYcult to interpret and
are unlikely to provide a more relevant estimate of air pol-
lution eVects than results that are not adjusted for co-pollu-
tants (Kim et al. 2007; Schwartz et al. 2007).

In addition to illustrating that a P value lower than 0.05
is not suYcient for a statistical association to be “true”, the
article by Ioannidis (2005) quoted by Dr. Morfeld shows
that it is misleading to emphasize the statistically signiW-
cant Wndings of any single research team; indeed, the over-
all weight of evidence should be considered. Our article
followed on from many other studies reporting associations
between atmospheric pollution levels and pregnancy out-
comes, the earliest of which was published more than
30 years ago (Williams et al. 1977). These studies have
been the subject of several reviews (Glinianaia et al. 2004;
Lacasana et al. 2005; Maisonet et al. 2004; Ritz and Wil-
helm 2008; Slama et al. 2008; Sram et al. 2005) and have
led the WHO to conclude that, “There is evidence that
implicates ambient air pollution in adverse eVects on preg-
nancy, birth outcomes and male fertility.” (Krzyzanowski

et al. 2005). Nonetheless, there are still important areas for
improvement in this Weld, particularly in terms of exposure
assessment (e.g. by land-use regression or dispersion mod-
els, personal monitoring or use of exposure biomarkers),
and identiWcation of potential underlying biological mecha-
nisms, an area where additional toxicological studies
(Rocha et al. 2008) would be most welcome. However, the
current body of evidence suggests that, in addition to its
eVects on mortality, respiratory (Morgenstern et al. 2007)
and cardiovascular diseases (Peters et al. 2004), air pollu-
tion probably also aVects pregnancy outcome, in Germany
and other industrialized countries.

Given his plea for an undistorted presentation of
research Wndings, it is somewhat surprising that Dr. Mor-
feld does not mention our eVort to enhance research stan-
dards in the Weld of studies on the eVects of air pollution
on foetal growth. In particular, our exposure model relied
on a land-use regression approach based on 40 measure-
ment sites in the city of Munich, yielding a Wner spatial
resolution than approaches based solely on the air quality
monitoring network. Moreover, we could control for key
factors inXuencing birth weight such as maternal smoking,
size and weight, limiting the potential for confounding.
We are also surprised that Dr. Morfeld failed to report his
aYliation to Evonik Industries, a Wrm that operates power
plants, as a potential source of conXict of interest in his
editorial (Morfeld 2009) criticizing a study on the eVects
of air pollution.

Distorted, overstated and oversimpliWed interpretations
may threaten the reputation of epidemiology, but these
issues do not apply to our publication. The distorted presen-
tation of published studies by scientists with a non-dis-
closed potential conXict of interest represents another
threat, this time to timely public health decisions aiming to
protect the health of human populations (Michaels and
Monforton 2005).

ConXict of interest statement The authors declare that they have no
conXict of interest.
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