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One public environmental concern arising
in the USA and Europe during the last
decades is the increasing amount of ‘con-
fined animal feeding operations’ or CAFOs.
They are important for rural communities
and the farming industry in order to
produce meat more efficiently. But they
might have a negative side effect: their
unpleasant smell might hinder neighbours
to dry the laundry outside the house or
simply might reduce the joy of having a cup
of coffee in the garden. Furthermore, they
might have negative effects, especially on
respiratory health—especially asthma-like
symptoms and chronic bronchitis—as it is
known from studies focusing on the
farmers and farm workers.1 Endotoxin
seems to be one of the main ‘bad boys’ in
this setting. However, there is also consider-
able evidence showing that exposure to
endotoxins might protect from respiratory
allergies and asthma.2

Up to now, a small number of studies have
been carried out—especially in the USA—
focusing on the association between environ-
mental exposure to CAFOs and health of
their neighbours.3–7 These studies consistently
indicated an association between environmen-
tal exposure and respiratory symptoms indica-
tive of asthma. Recent studies from Europe,
where CAFOs are usually built closer to the
community, confirmed these findings.8–10

Given this situation, the results of the study
presented by Smits and colleagues are inter-
esting—and puzzling.11 The authors used
general practitioner data from almost
100 000 electronic medical records in a rural
Dutch area to assess the association between
exposure to CAFOs and respiratory diagno-
sis. Children and adults were included in
their huge data set. Exposure was based on
information about distance to nearest farm,
number of farms within 500 m and 1000 m
and modelled PM10 (particulate matter
smaller than 10 micrometers) emissions from
these farms. In addition, a case–control study
was conducted. In this subpopulation, poten-
tial confounders were assessed and indoor
endotoxin exposure was measured. Instead of
the hypothesised adverse effect, Smit and col-
leagues found an inverse association between

exposure to animal houses in the home envir-
onment and asthma, allergic rhinitis and
chronic obstructive pulmonary disease
(COPD)—independent of study design and
measure of exposure. Furthermore, indoor
endotoxin exposure was unrelated to the
environmental conditions.
What might be the reason for this sur-

prising result? Besides the general epide-
miologic concerns—different designs
might produce different results and regis-
ter information might be less valid and
therefore, results may be biased—two
additional aspects might be considered:
In the European study mentioned earlier,

the association between exposure and
outcome was non-linear and the increased
risk was confined to those participants who
had more than 12 CAFOs within 500 m
around their home.8 9 Given that Smit and
colleagues11 only assumed a linear associ-
ation between exposure and outcome, such
a non-linear association cannot be ruled out.
The reason that they did not consider such a
non-linear association might be the fact that
their number of neighbouring animal farms
was considerably lower (mean 1.6 farms for
adults, 1.7 for children) than in the German
study (median 3 for adults).8 9 11

Furthermore, the study population of
Smit et al11 included subjects who were
raised on a farm. In the results of their
case–control study, it can be seen that those
with higher environmental exposures were
also more likely to being raised on a farm.
Therefore, effect modification by farm
childhood and pet ownership might be one
reason for the observed inverse association
as it has been shown that primarily early
life exposure to farm environments protects
from allergy and atopic asthma.2

Taken together, the study by Smit and
colleagues does not preclude that adverse
effects of CAFOs on respiratory health
exist. As always, timing and level of expos-
ure might be the clue for the fact that their
findings differ from existing evidence. One
aspect that is also worthwhile mentioning
as it is a general tendency in research: it is
obvious that authors like to have the
freedom to analyse results without using
previous reports as an example.
Nevertheless, I would like to encourage the
presentation of analyses using similar
approaches as those published before
perhaps as an on-line supplement.
Otherwise, heterogeneity between studies
might be so large that the pooling of the

results in meta-analyses is not feasible at all.
Some recent systematic reviews in our field
are evidence of this problems.12 13
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