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Allergy on farms has a long history. “Hayfever,” one of the
main allergic outcomes, has an origin in the farming com-
munity while also asthma is increased in farmers due to
exposure to grain dust, animal dander and various chemi-
cals,"”” Nevertheless Blackley” noted already in 1873 that
“these statistics of the occupations of hay-fever patients bring
out prominently the very curious circumstance that the persons
who are most subjected to the action of pollen belong to a class
which furnished the fewest cases of the disorder, namely, the
farming class”. This paradox has been rediscovered in 1989
by Gassner in the Canton of St. Gallen in the Swiss Alps,”
followed by studies of Braun-Fahrlinder” among others. 30
years of research at Alpine farms within the framework of
the “hygiene hypothesis,”*’ is raising now the question if
allergy protection at farms is just a modern myth.

The main objection against the farming hypothesis is the
interpretation of a negative statistical association as a “pro-
tective” effect. Only after thorough exclusion of alternative
explanations, this interpretation may be justified. Un-
fortunately previous farming studies did not exclude other
reasons but always followed the same line of arguments that
(i) allergy and asthma prevalence is lower in the farming
environment, (ii) that this particular environment has dif-
ferent exposure conditions, and (iii) these different exposure
conditions are responsible for the lower allergy prevalence.
(i) and (ii) are certainly true, but (iii) may be false if both
statements are not correlated at all, for example, if the pro-
positional calculus is being wrong.

A world-wide study at least showed that farming is a
risk but not a protective factor.” In this study of 44 cen-
ters from 61 countries with 388,811 6- to 7-year-old
children, an odds ratio of 1.2 was shown for hayfever

when exposed to farm animals. Also more detailed stu-
dies could not replicate the lower allergy prevalence.’
From the list of nearly two dozen published “causal”
factors (listeria, ascaris, toxoplasma, rubella, eurotium,
penicillium, acinetobacter, corynebacterium, endotoxin,
spores, horse, dog, pig, cow, milk, whey, silage, dung
hills, and cleanliness), none could be verified in the
general population. Even the most recent claim of a
protective farm index'’ looks more like “cherry picking”
in a null result as no bacterial species could be identified.
Farming studies have never been pre-registered nor are
any datasets available for independent review.

Could therefore be a rather trivial reason for the lower
allergy prevalence in farms? Most recently not only con-
founding but also colliding has received an increased inter-
est. While confounding describes the action of a third
variable on exposure and outcome, colliding describes the
selection bias that stems from conditioning on a variable that
is itself influenced by exposure and outcome,'"'* Colliding
may be expected in studies at rural areas where selective
migration over generations may have introduced a healthy
worker bias with less allergy genes in today's farming po-
pulation.” Already one of the first papers already showed
that not only children but also less than half of their parents
had a history of allergic rhinitis.” The literature on a healthy
worker bias in rural areas is not fully clear while the largest
study concluded'* that “selective migration over generations
could therefore have contributed to a healthy worker effect with
less atopy and less severity of symptoms in the farming popu-
lation today.” Comparing farm children with their neigh-
borhood may therefore introduce a spurious association
(Figure 1). In addition, also cryptic confounding is likely as it
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FIGURE 1 The figure shows how sampling bias at rural
sites may have further amplified a spurious association. This is
a hypothetical example of two normally distributed variables,
allergy prevalence and endotoxin load, that are not associated
with each other. Farming studies have initially been started
due to the observation that there is less allergy at rural sites.
Sampling at farms selects children with high endotoxin
exposure and rather low allergy prevalence as they originate
from healthy parents. As reference sample usually nonfarm
children from rural neighborhoods are selected, including more
individuals with a lower endotoxin exposure but also higher
disease prevalence, introducing therefore a negative association

is known that farm children receive less vitamin D avoiding
a known risk factor for allergy."”

Although a true effect is questionable from an epi-
demiological viewpoint, there are some animal studies
that are seemingly supporting the farm effect. It turns
out, however, that we are amidst a replication crisis
where inbred mouse strains are having their own pro-
blems, *'” in particular when it comes to immunological
readouts.'® This may be particular true if mice are kept
indoors under allergen deprivation and are fed on a vi-
tamin D diet. Results in mice therefore may be as ques-
tionable'” as the epidemiological results. Cow stables
have a long tradition in generating myths.”’ “Allergy
protection” on farms in its present form looks like an-
other myth at least until convincing arguments can be
provided that this is not just an epidemiological fallacy.
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